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In this proposal, thirty four highly collaborative preceptors drawn from the Departments of Chemistry, 
Biology and Physics and three different graduate programs, in Biochemistry, Cell, Molecular and Cancer 
Biology (CMCB) and Neuroscience, at Indiana University, Bloomington, have joined forces to continue to 
provide predoctoral training at the chemistry biology interface (CBI) in Quantitative and Chemical Biology 
(QCB). Our training mission is to transform graduate education in the molecular sciences on our campus, 
by facilitating interdisciplinary and collaborative research training in the chemical, physical and biological 
sciences to address important problems in biology and medicine. The program does this by providing a 
core didactic and extracurricular experience in chemical and physical biology that seamlessly integrates 
quantitative and rigorous training into traditional disciplines defined by the six Ph.D. granting graduate 
programs that nominate students for support. The program is directed by a Program Director and a Co 
Director, each with complementary expertise in physical and chemical biology, and is overseen by a 
Steering Committee that includes preceptors from all six participating departments and programs. The 
Recruitment Committee is charged with identifying and recruiting students for support by the program. 
The Curriculum Committee will continue to oversee the creation of new topics based e modules by QCB 
students, while QCB training faculty teach two 1.5 credit core courses, Introduction to Quantitative 
Biology and Measurement (C680) and Introduction to Chemical Biology I (C681), as well as QCB Journal 
Club (C689). Extracurricular programmatic activities include a QCB trainee Invited Seminar Series and 
QCB Evenings, a monthly “super group” research seminar series, both of which are entirely organized by 
our growing QCB trainee cohort, spearheaded by two QCB (trainee) Ambassadors. The training program 
also hosts the annual Watanabe Symposium in Chemical Biology, which brings internationally prominent 
scientists to Bloomington from academia and industry alike to network with QCB trainees. Our program 
provides significant career development opportunities for trainees, and enjoys strong administrative 
support from the College of Arts and Sciences, which has committed ten matching slots over the five 
year project period. Current NIGMS and College support have been used to support a highly diverse 
cohort of trainees thus far (2014 2018) for 1 2 years in years 2 3 of their graduate careers. A major 
objective is to significantly diversify the chemical, physical and biological sciences at IU; comprehensive 
diversity recruitment and trainee retention plans are provided, which when coupled with proactive 
University Graduate School support of an underrepresented group trainee, will allow us to achieve this 
objective. Plans for instruction in the Responsible Conduct of Research and Methods for Enhancing 
Reproducibility are also provided. 

Contact PD/PI: GIEDROC, DAVID P.
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Indiana University, Bloomington proposes to continue its development of a graduate training 
program at the Chemistry-Biology Interface named the Quantitative and Chemical Biology 
Training Program (QCB TP). A highly collaborative group of 34 QCB trainers drawn from three 
departments (Chemistry, Biology, and Physics) and three interdepartmental graduate programs 
(Biochemistry, Cell, Molecular and Cancer Biology, and Neuroscience) seek to continue to 
provide topical interdisciplinary instructional and training opportunities to a diverse cohort of 
trainees from the chemical, physical and life sciences to address key problems in human health 
and disease. 

Contact PD/PI: GIEDROC, DAVID P.

Project Narrative                                                                                             

 
    

      
  

  
     

     
 

 

 Page 7



Facilities and Environment 

Graduate training of students supported by this program will take place in six different departments and 
programs on the Bloomington campus. Preceptors housed in the Departments of Chemistry, Biology, 
Molecular and Cellular Biochemistry, and Physics and in the Medical Sciences Program of the IU School 
of Medicine, collectively occupy four adjacent buildings in the “Old Crescent” area of the university and 
most face a common courtyard. These are the Chemistry Building (CH; see map), Simon Hall (SI), 
Jordon Hall (JH), Myers Hall (MY) and Swain Hall West (SW). Myers Hall, Simon Hall and the Chemistry 
Building are also connected by an underground tunnel system. Preceptors associated with the Program 
in Neuroscience have their laboratory space in the Multidisciplinary Science Building II (MSB II) on 10th 

Street. MSB II is a short 10-minute walk from Chemistry, making it easy to attend seminars and engage 
students and trainers in both areas, as dictated by their research needs. This physical proximity of 
preceptor research laboratories also extends to major lecture rooms in Chemistry (CH C127, C122, 
C033) Simon Hall (SI001, SI101), Jordan Hall (JH124, JHA100), Myers Hall (MY130) and MSB II (Gill 
Center Conference Room); Simon Hall, Myers Hall and Jordan Hall each contain three-five ≈15-seat 
conference rooms suitable for group meetings, small conferences and presentations. All buildings are 
equipped with autoclaves, dishwashing facilities and 
extensive hooded space suitable for biological and chemical 
research. The Chemistry Building, Simon Hall and Myers 
Hall house much of the major common use equipment and 
research core laboratories that serve the needs of the most 
training faculty and students. The major core facilities 
available to QCB TP trainees are described below with QCB 
TP preceptors highlighted when they function as Faculty 
Directors of the indicated facility: 

Laboratory for Biological Mass Spectrometry (LBMS; SI115; http://www.chem.indiana.edu/bms/):  
The LBMS houses a Waters Synapt G2S HDMS, equipped with an ion mobility cell with ion 
fragmentation by collision induced dissociation (CID) and electron transfer dissociation (ETD); a Thermo 
Scientific Orbitrap Fusion Lumos high resolution mass analyzer capable of fragmentation via CID and 
ETD, which provides extremely fast scan speeds and low sensitivity ideal for characterization of protein 
digests ranging in complexity from in-gel digestions to whole cell lysates; and a Thermo Scientific LTQ 
Velos Pro. Director: Dr. Jon Trinidad (Chemistry); Faculty Directors: David Clemmer, David Giedroc 
CTSI* 

Mass Spectrometry Laboratory (MSL; CH A411; http://msf.chem.indiana.edu): This laboratory houses 
an Agilent 7890B/G7250 GC-QTOF mass spectrometer (EI source, high resolution accurate tandem MS 
capable, primarily staff use with limited access for specialized users); one Thermo Orbitrap XL with 
multiple HPLC inlets (ESI, APCI, nano-ESI sources, high resolution accurate tandem MS capable, 
primarily staff use with limited access for specialized users), one Sciex 4000 QTRAP triple quadrupole 
MS (ESI, APCI, nano-ESI sources, nominal mass resolution/accuracy tandem MS primarily staff use). 
Instruments for 24 h walkup use include one Waters LCT Classic electrospray/time-of-flight LC-MS 
system; one Bruker Autoflex III MALDI-TOF instrument; two Agilent 6890/5973 GC-MS systems; one 
Agilent 1200/6310 ESI-quadrupole LC-MS, one soon to be installed Agilent 1290/MSD XT (high speed 
UHPLC-quadrupole MS, nominal mass resolution/accuracy). All walkup instrument users are trained by 
Dr. Karty or his associate prior to being granted 24 hr access. Director: Dr. Jonathan Karty (Chemistry); 
Faculty Director: James Reilly 

Nanoscale Characterization Facility (NCF; SI034; http://nano.indiana.edu): Housed in 2000 sq ft of 
laboratory space and 1300 sq ft of cleanroom space and provides state-of-the-art instrumentation for 
nanoscale characterization and manipulation. Instrumentation includes a parylene coater/deposition 

Contact PD/PI: GIEDROC, DAVID P.
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system, a Zeiss Auriga focused ion beam (FIB) instrument for micro- and nanofluidics device 
manufacturing and whole cell sectioning, a field-emission scanning electron microscope, an FEI 
environmental scanning electron/scanning transmission electron microscope, an Asylum atomic force 
microscope (AFM), a Micrometrics BET analyzer, a Waters gel permeation chromatography system, KLA 
surface profiler, PTI spectrofluorimeter, and an Edwards Auto 306 thermal evaporator. A nanoimprint 
lithography system is currently being installed. Additional characterization material exists for specialty 
projects. The facility is staffed by two full time Ph.D. chemists who maintain instruments and train 
graduate students in instrument operation and data processing. Director: Stephen Jacobson. 

Cryo-Electron Microscopy (SI032; http://sites.bio.indiana.edu/~cryo/): The Electron Microscopy Center 
(EMC) contains a JOEL 1400 TEM, a cryo-capable JEOL JEM 3200FS high-voltage TEM (with electron 
direct detection camera), and a an FEI Glacios 200 kV dedicated cryo-TEM slated for installation in early 
2019 shared between the Departments of Chemistry, Biology and Molecular and Cellular Biochemistry. 
The cryo instruments are designed for low dose, low temperature imaging and tomography of biological 
materials, and the JOEL 3200 is also equipped with an energy filter for zero-energy-loss imaging (for 
biological samples), elemental imaging and electron energy loss spectroscopy (EELS), a high angle 
annular dark field scanning TEM (HAADF-STEM) detector for Z-contrast imaging and an energy 
dispersive X-ray (EDX) spectrometer. An FEI Vitrobot for robotic vitrification of isolated macromolecular 
assemblies is also available. Director: Roger Innes (Biology); Assistant Director: David Morgan 
(Chemistry). CTSI* 

METACyt Biomolecular Nuclear Magnetic Resonance (NMR) Laboratory (SI 035 
http://nmr.chem.indiana.edu/nmrblog/?page_id=746). Houses 600 and 800 MHz Agilent VNMRS four-
channel NMR spectrometers each equipped with salt-tolerant HCN cryogenic probes. The Agilent 600 
MHz VNMRS console and cryogenic probe will be converted in June 2018 by Bruker to an Avance NEO 
600 MHz console and triple resonance TCI cryoprobe. Triple resonance room temperature (RT) probes 
are also available for both spectrometers. Director: Dr. Hongwei Wu (Chemistry). This laboratory is part 
of the campus-wide NMR Facility, based in the Department of Chemistry, which contains one 600, one 
500, two 400 and one 200 MHz instruments for small molecule NMR studies. Director: Dr. Frank Gao 
(Chemistry) Faculty Directors: David Giedroc, Mike VanNieuwenhze, Ken Caulton. 

Physical Biochemistry Instrumentation Facility (PBIF; SI033; http://www.indiana.edu/~physbio/): 
Houses state-of-the-art biophysical instrumentation that is available for use by QCB TP preceptors and 
students on a fee-for-service basis. Major instrumentation includes a NanoTemper Monotlith NT.115 
Blue/Red Microscale Thermophoresis (MST) instrument; a Perkin-Elmer LS50B Fluorometer; a Beckman 
Coulter Optima XL-I Analytical Ultracentrifuge with interference optics; Microcal VP-ITC Isothermal 
Titration Calorimeter; two GE Typhoon 9500 Variable Mode Imagers; a Jasco J-715 Circular Dichroism 
Spectropolarimeter; a Varian Cary 100 Bio UV/Vis Spectrometer; a Malvern Instruments Zetasizer Nano-
S Dynamic Light Scatterer; a Perkin Elmer Tri-Carb 4810TR Liquid Scintillation Counter; a KinTek SF-
300X Stopped Flow Spectrometer; a Wyatt Technology DAWN HELEOS II (MALS)/OptiLab rEX Multi-
angle Light Scattering Instrument and Refractive Index Detector; an Applied Biosystems StepOne Plus 
RT-PCR Instrument; two Beckman XPN Preparative Ultracentrifuges; a Particle Metrix Nanoparticle 
Tracking Analyzer; a SPEX Freezer/Mill 6875A and a Avestin Emulsifier C3. Director: Giovanni 
Gonzalez-Gutierrez (MCB; Chemistry); Faculty Directors: Charles Dann III, Adam Zlotnick 

Macromolecular Crystallography Facility (SI401; http://www.indiana.edu/~iumcf/): Houses the 
Crystallization Automation Facility (CAF), which allows for high throughput protein crystallography via the 
use of advanced robotics including: 1) the Art Robbins Phoenix DT drop settler robot; 2) the Art Robins 
Gryphon LCP drop setter robot; 3) the Rigaku Alchemist DT robot for automatic liquid handling during 
protein crystallization optimization and 4) the Rigaku Minstrel HT UV, a fully automated high-throughput 
ultraviolet and visible crystal imaging and protein crystal monitoring system, which is coupled to two 

Contact PD/PI: GIEDROC, DAVID P.
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Gallery™ HT incubator storage systems. All Rigaku Instrumentation is connected to CrystalTrak web-
based software to control, store and administrate all crystallization steps. In addition, the facility is well-
equipped with stereoscopes coupled to high definition cameras, low vibration incubators and supplies for 
crystal manipulation. The facility also contains computational resources to facilitate structure 
determination and refinement with the latest programs available. IU also owns part of a Beamline 4.2.2 
for easy, remote synchrotron access at the Advance Light Source (ALS) at Lawrence Berkeley National 
Laboratories in Berkeley, California. Director: Giovanni Gonzalez-Gutierrez (MCB; Chemistry); Faculty 
Director: Charles Dann III CTSI* 

Light Microscopy Imaging Center (LMIC: MY059; http://www.indiana.edu/~lmic/): This facility houses 
an extensive collection of instrumentation and data processing stations for all types of light microscopy 
work on a fee-for-use basis. Instrumentation includes OMX 3D-SIM Super-Resolution system for three 
dimensional super resolution imaging; a BD Pathway 855 High-Content Bioimager system for high-
content confocal imaging of live or fixed samples; a BD Pathway 435 High-Content Bioimager 
specialized for imaging fixed specimens (on slides or 96-well plates); Leica SP5 and SP8 Scanning 
Confocal Microscopes containing four sensitive detectors enabling the simultaneous imaging of up to 
four wavelengths (with white light laser excitation and fluorescence lifetime imaging capabilities); an 
Olympus SD-OSR Spinning Disk Confocal system optimized for live-cell imaging and super-resolution; a 
Nikon A1 Scanning Confocal/TIRF microscope containing four excitation lasers and four sensitive 
fluorescence detectors that can image in both standard or spectral mode; two GE Lifesciences 
DeltaVision Live Cell Imaging Systems optimized for deconvolution microscopy; Nikon NiE and Zeiss 
Axioplan general purpose research microscopes equipped for bright field, DIC, phase and 
epifluorescence imaging; and a Veritas Microdissection System, which is a fully automated microscope 
designed to dissect cells or tissues for further analysis. A number of Image Processing Workstations are 
also available for trainee use. Director: Jim Powers; Faculty Director: Sidney Shaw CTSI* 

Center for Genomics and Bioinformatics (CGB, Myers 160; https://cgb.indiana.edu/): The CGB 
provides a major resource for genomic sequencing services. The CGB in house services include 
next0gen sequencing on the Illumina Next Seq and Illumina MiSeq platforms. By the use of automated 
robotics for library construction, the time to data output is greatly reduced. The CGB also employs a staff 
of bioinformatics specialists to help with post-sequencing data analysis. The CGB works with outside 
vendors to provide low cost traditional Sanger sequencing for routine analysis of molecular biology 
samples. Faculty Director: Matthew Hahn CTSI* 

Flow Cytometry Core Facility (FCCF, Jordan 029; http://www.indiana.edu/~fccf/): The FCCF offers 
comprehensive flow cytometry analysis and cell sorting services. It houses the FACS Aria II, a state-of-
the-art sorter/analyzer capable of analyzing fourteen colors and seventeen parameters, the COPAS 
Select, a Drosophila embryo and large particle sorter, the LSRII, a thirteen-color analyzer with HTS 
option, the FACSCalibur, a four-color analyzer, as well as Z2 Coulter counter technology used for 
determining cell concentration and size distribution. Services include technician assisted sorting, as well 
as training for analyzers and Coulter instruments. In addition, the FCCF just acquired a Miltenyi 
MACSQuant VYB mobile flow cytometer (3 laser, 8 parameter instrument) on a cart. Multi-well and 
absolute counting capabilities are available, as is help with experimental design. Manager: Christiane 
Hassel; Faculty Director: John Foley. CTSI* 

Bair Mechanical Instrumentation Services (MIS; CH A023; http://mis.chem.indiana.edu/): MIS consists 
of eight full-time instrument makers and a well-equipped shop. The following equipment is utilized for 
instrument design and construction: Milltronics MB 20 4-axis bed milling machine, Okuma CNC lathe with 
milling functions, Monarch 10EE standard lathes (5), Lodge & Shipley AVS long bed lathe, Supermax 
Titan CNC milling machines (3), Milltronics Partner CNC Centurian I milling machine, Milltronics Partner 
CNC Centurian V milling machine, Miller Syncrowave 350 heliarc system, Fanuc Wire EDM, Accute X 

Contact PD/PI: GIEDROC, DAVID P.
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EDM drill, Clausing CNC lathe, Atlas CNC milling machine. Additional specialty devices used in the 
construction of original, unique, or commercially unavailable apparatus for the department also exist.  
MIS also assists in developing understanding and instrument building abilities of graduate students, while 
working closely with both students and faculty to realize instrument development in a professional shop.  
Director: Jeremy Boshear; Faculty Director: Romualdo De Souza 

Electronic Instrument Services (EIS; CH A408; http://eis.chem.indiana.edu): EIS consists of four 
electronics engineers, two technicians, and a manager and provides instrumentation expertise and 
includes the design, consultation, fabrication, modification, construction, and repair services of chemical 
and electronic instrumentation. A wide variety of services are available and include: design, consultation, 
fabrication, modification, and hardware-software interfaces. The EIS group has considerable expertise in 
analog and digital systems, DC to sub-nanosecond signal conditioning, high-voltage systems, FPGA 
based systems and ultra-low noise pre-amplifiers. EIS is especially adept at integration of commercial 
and custom equipment to realize new experimental platforms. EIS also hosts a graduate student 
electronics shop, which provides Individual instruction and bench space to students and researchers who 
are interested in designing, building, or repairing their own equipment.  Faculty Director: Martin Jarrold 

Physics Machine and Electronics Shops: The Physics Department operates a fully-equipped, 
professionally-staffed 2700 sq ft machine shop located within the Multidisciplinary Engineering and 
Sciences Hall (MESH), on the site of the former IU Cyclotron Facility, as well as two student machine 
shops (one in Swain Hall and the other at MESH). The main machine shop hosts several computer-
controlled milling machines and lathes, as well as a full complement of standard machine tools, and has 
four fully-subsidized full-time machinists on staff. The Swain Hall student shop is operated by a full-time 
machinist who offers safety training and instruction on proper use of machine tools to students on an as-
needed basis. Physics also operates a fully-subsidized electronics shop, staffed by one full-time 
electronics engineer and one full-time electronics technician. Both the mechanical and electronics 
facilities are available for use for research projects, including efforts not entirely based within Physics. 

Small Angle X-ray Scattering (SAXS; SW203): Physics houses a small angle x-ray scattering 
instrument consisting of a RU3HR 20 kW high brilliance rotating anode x-ray generator with a copper 
anode coupled to a S-Max 3000 SAXS camera. A focusing optic provides high fluxes for small sample 
measurement. A two-dimensional multi-wire detector allows highly sensitive measurements from both 
isotropic and anisotropic materials. The sample detector distance is adjustable between 0.5-1.5 m 
allowing an effective “q range” from 0.006 to 0.31 Å-1 to be covered, corresponding to distance scale of 
2–100 nm. Temperature control is available via a circulated water bath and a closed cycle 
refrigerator. An RU200 20 kW rotating anode generator with a silver anode used for wide angle 
scattering studies and measurements of the pair distribution function in nanomaterials is also 
available. Faculty Director: Paul Sokol 

Low Energy Neutron Source (LENS) (IU CEEM; http://www.indiana.edu/~lens/): LENS is a unique, 
university-based pulsed neutron source at the IU Center for Exploration of Energy and Matter (CEEM), 
located at MESH. The NBL1-SANS instrument utilizes a pin-hole collimation and covers a Q-range of 
0.005–0.5 Å-1 with an expected neutron flux of ~2*104 n/cm2/sec at the final configuration of the proton 
accelerator. Sample inhomogeneities on a length scale of 20 -1000 Å can be probed. Temperature 
equilibration is available. This instrument is capable of carrying out standard contrast variation (1H 
vs. 2H) small-angle neutron scattering (SANS) on biological samples in aqueous solution. Although of 
relatively low flux, preliminary data collected at LENS can be used to secure beam time on the high 
sensitivity, spallation neutron source at nearby Oak Ridge National Laboratory. Faculty Directors: Roger 
Pynn, Paul Sokol 
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Imaging Research Facility (IRF, Psychology 159; http://bl-psy-appsrv.ads.iu.edu/irfsite/): The IRF 
houses a 3 Tesla Siemens TIM Trio MRI scanner with high-fidelity infra-red eye tracking in addition to a 
high-density (256 channel) EEG/TMS laboratory, and additional EEG system that is MRI- and TMS-
compatible. MRI Physicist: Hu Cheng; Faculty Director: Sharlene Newman. CTSI* 

Laboratory Animal Resources Unit (MSB II 060, 064, and 066): This unit maintains a secured, 5500 
sq ft animal facility in the basement of MSB II that is fully accredited by AAALAC. Animal housing 
occupies 3000 sq ft, and 2500 sq ft is for support resources (cage cleaning, surgery, procedure rooms, 
food/bedding storage, office space, etc.). Rooms in the facility for animal housing and behavioral testing 
space (see below) are dedicated for QCB trainer use. Veterinary staff is available seven days per week. 
The Department of Comparative Medicine, in coordination with our Animal Care Committee, is 
responsible for the health and care of all animals used in University teaching and research. They will 
order, house, care for, and dispose of the rodents used in this project. They are licensed by the USDA, 
and adhere strictly to the animal welfare guidelines established by the NIH. They are located in the 
basement of the MSBII building. Behavioral testing and animal housing is conducted in a temperature 
and humidity controlled environment. Director of Laboratory Animal Resources: Dr. Rogers, DVM (PBS).  

Animal Behavioral Testing Suite (MSB II 042A-K): An eight room behavioral suite is located on the 
ground floor of MSB II, inside the animal facility. The behavioral suite is fully equipped to permit 
simultaneous testing in six adjacent procedure rooms. The behavioral suite houses MSB II investigator 
lab equipment, while six mouse operant chambers equipped for drug self-administration (042C), mouse 
memory assessment (Morris water maze) (042J), mechanical (electronic vonFrey) and cold allodynia 
testing (042H) for automated mouse pain assays including hot/cold plate, and Hargreaves test of plantar 
thermal sensitivity (042J), and procedure room with sink (042K) are available. Six custom configured 
three-chamber conditioned place preference chambers for mice (042C) designed by QCB trainer 
Hohmann to permit assessment of evoked pain, spontaneous pain and locomotor activity is also 
available. 

METACyt Core Neuroscience Laboratory (MSB II, first floor): This shared equipment facility includes 
low and ultrahigh speed preparative centrifuges, a LiCor Odyssey scanner, an ABI QuantSudio rtPCR 
system, a Flexstation III, a Spectramax, a Leica cryostat, a BioRad spinning disk confocal microscope, 
one Nikon upright microscope outfitted with Neurolucida, one upright Nikon microscope outfitted with a 
Stereo Investigator package, a custom-modified Intracellular Imaging single cell calcium imaging station, 
and a scintillation counter. In addition, a Perkin-Elmer Enspire multi-modal plate reader is available, 
providing the capacity for ultrasensitive luminometer measurement, dynamic mass redistribution, time-
resolved fluorescence measurements, and Alphascreen (proximity based) second messenger assays. A 
fully equipped darkroom is also located in MSB II (241) adjacent to QCB TP preceptor Hohmann’s 
primary laboratory. The darkroom permits manual development of x-ray films from binding and 
autoradiographic studies as well as automatic development using a Konica Minolta SRX-101A system 
available for use by QCB TP investigators. 

*Indiana Clinical and Translational Sciences Institute (CTSI): Indiana CTSI is collaborative team of 
faculty and professional staff located at Indiana University Bloomington, Indiana University School of 
Medicine, IUPUI in Indianapolis, Purdue University and the University of Notre Dame. This NIH NCATS-
funded project serves as the hub for clinical and translational research to create a shared, investigator-
friendly institutional environment, by providing easily accessible resources, services, and training to the 
community. CTSI hosts a large number of designated CTSI Service Core Facilities, including over ten 
on the IU Bloomington campus, all of which (state-wide) are potentially available to QCB TP trainers and 
their trainees. CTSI sponsors a competitive small grants program designed to catalyze new research 
directions in collaboration with core facility directors, and is available to QCB TP trainers. Those 
designated CTSI service cores are flagged as CTSI* above. 
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Major Equipment 

GIEDROC LABORATORY, Indiana University 

NMR instrumentation: (2) 500 MHz four-channel Varian Inova NMR spectrometers (in Chemistry 

Building), 600 MHz and 800 MHz three-channel Varian NMR spectrometers outfitted with cryogenic probe 

systems (In the MetaCyt NMR Laboratory, ground floor Simon Hall).  Multiple room temperature probes 

including a Penta probe are also available.  The Giedroc group is guaranteed 22 days per month on the 

600/800 MHz instruments, with occasional as-needed access to the 500s also available. 

Other instrumentation (in my laboratory unless otherwise noted): 
Microcal VP-ITC:  In laboratory.  Used to measure the energetics of protein-metal or RNA-ligand 
binding equilibria. 

BioAutomation Mermade 4 oligonucleotide synthesizer:  In laboratory.  DNA, RNA oligonucleotide 

synthesis. 

Perkin Elmer Elan DRCII Inductively coupled plasma-mass spectrometer (ICP-MS):  In laboratory. 
High-resolution multi-element metal analysis, equipped with AS-93 autosampler and DRC cell. 

Perkin Elmer AAnalyst 400 atomic absorption spectrophometer (flame mode only) with 4-lamp turret 
and ≈25 Lumina hollow cathode lamps. 

ISS PC1 photon-counting spectrofluorometer with removable HiTech SFA-20 rapid mixer: In laboratory. 
Used to measure protein-nucleic acid complex formation; nucleic acid equilibria and kinetics. 

Cary1 UV-Vis scanning/multicell thermoprogrammable spectrophorometer: In laboratory.  Nucleic acid 
melts. 

HP Diode -array spectrophotometer: In laboratory.  Routine absorption measurements. 

Waters 600E 4º gradient HPLC w/ Embargo software; dual channel/fluorescence detection:  In 
laboratory.  This chromatography system is now integrated into the ICP-MS, forming the basis of a 
metalloproteomics workflow platform. 

(2) GEHealthcare AKTA Pure L systems for protein and nucleic acid purification and myriad columns 
(gele filtration, ion exchange, etc.): In laboratory. 

Vac-Atmospheres 4-person anaerobic glove box: In laboratory.  Prep of air-sensitive NMR 
metalloprotein and thiol-containing RNA samples. 

Many environmental chambers for cell growth, low-speed and ultracentrifuges, lyophilizer: In laboratory 
or nearby (Simon Hall and Chemistry). 

Microcal VP-DSC:  Used to measure thermodynamic parameters for protein and RNA folding (PBIF, 
Physical Biochemistry Instrumentation Facility, Simon Hall). 

Size-exclusion chromatography (SEC) integrated with a multiangle light scattering (MALS) detector 
(PBIF): Analytical measure of RNA sample homogeneity for SAXS. 

Perkin Elmer LS50B Luminescence Spectrometer (PBIF). 

Jasco J-715 Circular Dichroism Spectrometer with Peltier sample temperature control (PBIF). 

Amersham Biosciences Typhoon 9210 Variable Mode Imager with ImageQuant TL package (PBIF). 

Varian Cary 100 Bio UV/Visible Spectrometer (PBIF). 

Microcal nanoscale VP-ITC Isothermal Titration Calorimeter (PBIF). 

Beckman Coulter Optima XL-I Analytical Ultracentrifuge with both absorbance and interference optics 
(PBIF). 
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Departmental Equipment: The Indiana University Chemistry Department maintains the following major 
equipment and is available for use: 

NMR: The Indiana University Nuclear Magnetic Resonance (NMR) facility is staffed with two full time Ph.D. (in 
NMR) scientists.  The available instruments are: 

-300MHz Varian NMR with a probe capable of observing 1H, 19F, 13C, 31P at various temperatures 
-400MHz Varian Inova NMR with probes capable of observing 1H, 19F, 13C, 31P at various temperatures 
-400MHz Varian Inova NMR with a probe capable of observing 1H, 19F, 13C, 31P at various temperatures 
-500MHz Varian Inova NMR with probes capable of observing 1H, 19F, 13C, 31P at various temperatures 
-600MHz Varian NMR with a probe capable of observing 1H (primarily used for biological applications) 
-800MHz Varian NMR with a probe capable of observing 1H (primarily used for biological applications) 

Mass Spec: The Indiana University Mass Spectrometry Facility is staffed with two full time employees.  The 
available instruments are: 

Agilent 6890/5973 GC-MS (walk-up use) 
Agilent 1200/6310 ESI-quadrupole LC-MS (walk-up use) 
2 x Waters LCT ESI/TOF (walk-up use) 
Bruker Bifex III MALDI-TOF (walk-up use) 
Thermo MAT-95 XP MS with both EI and CI sources 

X-ray: The Indiana University Molecular Structure Center is currently staffed with three full-time 
employees.  The available instruments are: 

Apex II DUO from Bruker with both molybdenum sealed tube and copper Microfocus sources 
R-axis IV imaging plate system with rotating anode copper source 

Smart 6000 from Bruker AXS 

Other equipment that will be potentially important to the success of the proposed studies are list below and 
are maintained by another research groups at the Indiana University Chemistry Department. 

UV-Vis (Flood Group) 
Microwave reactor (Williams Group) 
Polarimeter (Williams Group) 
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Recruitment Plan to Enhance Diversity 
Institutional efforts: Indiana University, through the University Graduate School and component degree-
granting colleges, schools, departments and programs, is strongly committed to increasing the diversity of 
its graduate student population. These efforts are led at the university level by the Vice President for 
Diversity, Equity, and Multicultural Affairs (OVPDEMA), Dr. James Wimbush, and members of his 
OVPDEMA administrative team with help from the University’s Chief Diversity Officer, John Nieto-Phillips. 
Efforts in the University Graduate School (UGS) are led by Associate Dean David Daleke and Dr. Yolanda 
Treviño, Assistant Vice President for Strategy, Planning, and Assessment. VP Wimbush who is also Dean 
of the UGS, and Associate Dean Daleke have provided a strong letter of support for the proposed QCB 
TP particularly as it relates to the recruitment and retention of students from underrepresented groups. 
UGS has offered to fund the stipend of a single URM trainee in every year of the project period (see 
Institutional Letters of Support). Below, we describe major institutional initiatives to enhance the 
diversity of graduate students at IU, and highlight specific roles of QCB TP trainers in these activities.  

1. Graduate Scholars Fellowships. These are five-year $25,000 fellowships offered by the University 
Graduate School for outstanding students entering Ph.D. and M.F.A. programs at IUB who are also both 
U.S. citizens or permanent residents and members of certain underrepresented groups. The fellowships 
are often matched by the College of Arts and Sciences by an additional $5000 per year. The Biology, 
Chemistry and Biochemistry graduate programs have all recruited students supported by these 
fellowships, with some currently training in QCB TP preceptor laboratories. These include Lucero Sanchez 
(Yu lab), one of our inaugural class of QCB fellowship winners and Jolene Ramsey (Mukhopadhyay lab). 

2. Ronald E. McNair Scholars and Graduate Fellowships. These programs support undergraduates 
(scholars) for graduate study at the doctoral level, with many earning recognition as McNair Graduate 
Fellows. A number of QCB trainers have hosted McNair Scholars or Fellows; QCB trainer Yan Yu worked 
with McNair Scholar Maria Jesus Flores, who is now a graduate student in chemistry at UCLA. 

3. President’s Diversity Dissertation Fellowships. This is a one-year fellowship for $25,000 to cover 
the expenses of underrepresented minority students finishing their dissertation. The purpose of the funding 
is to allow qualified Ph.D. candidates to work exclusively on their doctoral thesis in the absence of teaching 
or other academic duties. Amilcar Perez (Winkler lab), a former QCB trainee, is a winner of this fellowship 
for the 2018-2019 academic year. 

4. Adam W. Herbert Ph.D. and Master’s Fellowships. The fellowship was recently endowed for the 
purpose of recruiting students from Historically Black Colleges and Universities (HBCUs) and Minority 
Serving Institutions (MSIs), in honor of Indiana University’s 17th President, Adam W. Herbert. The award 
covers four years of graduate study with an annual stipend of $25,000 for Ph.D. candidates or $10,000 per 
year for two years as a Masters candidate. The program carries opportunities to participate in workshops 
and graduate mentoring programs through OVPRDEMA. 

5. IU-MSI STEM Initiative. Dr. Adam Herbert, the first African-American president of Indiana University, 
conceived the STEM Initiative in 2007 with the goal to foster long-term, mutually beneficial interactions 
between IU and now eleven Historically Black Colleges and Universities and Minority Serving Institutions. 
The STEM Initiative is overseen by OVPDEMA and seeks to: (i) Provide additional substantive STEM 
research opportunities for MSI and IU students; (ii) Provide increased access for MSI students to IU 
graduate programs in the STEM disciplines; (iii) Encourage collaborative research between IU and MSI 
faculty members in the STEM disciplines; and (iv) Develop faculty relationships which enrich the academic 
opportunities of the participating institutions through: "Visiting Scholars" Programs, Faculty Exchanges, 
and Faculty Research Institutes. QCB trainer Charles Dann, in his role on the Department of Chemistry’s 
Diversity Affairs Committee (below), is faculty liaison and recruiter in this program. The incoming Chair of 
Chemistry, Caroline Jarrold, is a strong supporter and mentor in this program, and advocated for expanding 
this program to serve MSIs, which now includes partnerships with the University of California Merced, the 
University of Texas Rio Grande Valley and the University of Texas at San Antonio. QCB TP trainers Yu 
and Dann are developing collaborations with Yongfeng Zhao at Jackson State University and Ming Dong 
at the North Carolina A&T State University, respectively, as a direct result of this program. 

6. IU-MSI Summer Scholars Institute. This is an eight-week summer research program also sponsored 
by OVPDEMA for students from IU-STEM partner MSI institutions and IU. Although 85% of the scholars' 
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time is spent doing research during the institute, they also engage in technical writing training, GRE 
preparation, attend colloquia with STEM Initiative faculty and other professionals, and participate in a 
Summer Research Opportunities Program Conference. QCB TP trainers Baker, Dann, Dragnea, Hundley, 
Walczak and Winkler have collectively hosted 17 IU-MSI Summer Scholars from partner universities 
Bennett College for Women, Jackson State, Langston University and North Carolina A&T State. At least 
one collaboration between a QCB TP trainer (Dragnea) and a faculty member at Jackson State has 
emerged from this program. 

7. Society for the Advancement of Chicanos and Native Americans in Science (SACNAS) Chapter.  
The mission of this organization is to increase the numbers of Chicanos/Latinos and Native Americans 
pursuing graduate degrees in science, with the IUB chapter installed in 2007. Faculty in both Chemistry 
and Biology routinely attend this conference, and a student from QCB trainer Mukhopadhyay’s group 
recently gave an oral presentation at the SACNAS annual meeting. Ms. Tracey Bradley is a dedicated 
STEM URM Graduate Recruitment Coordinator supported by the College of Arts and Sciences and is 
director of a number of outreach activities. She routinely attends both SACNAS at the Annual Biomedical 
Research Conference for Minority Students (ABRCMS) conference and various joint (regional) graduate 
recruiting activities in the context of the Big Ten Academic Alliance, with the goal to increase the number 
of applicants to IU Ph.D. science programs in general. Ms. Bradley has been spearheading what will be 
significant campus representation at ABRCMS in the November 2018 to be held in Indianapolis for the first 
time; QCB TP PD Giedroc and trainer Mukhopadhyay plan to attend this meeting. 

8. National Organization for the Professional Advancement of Black Chemists and Chemical 
Engineers (NOBCChE) Chapter. The mission of NOBCChE is to increase the number of minorities in 
science and engineering by encouraging students to pursue careers in STEM fields. The IU chapter was 
installed in 2006 by a former Latino faculty member in Chemistry, Prof. Daniel Mindiola, and the department 
supports any URM student in Chemistry who wishes to attend this meeting. QCB TP co-PD Pohl attended 
this conference in October 2016 and a recent Ph.D. graduate Virginia Smith (Dragnea group) served as 
President of our NOBCChE chapter for two years (2013-2015). 

Departmental Efforts: 1. Diversity Affairs Committee in Chemistry. In 2013, Chemistry established 
the Diversity Affairs Committee (DAC) as a standing committee charged with overseeing and coordinating 
all aspects of recruitment and retention of students (both undergraduate and graduate) from 
underrepresented groups. These include URM students, students with disabilities, students from 
underserved backgrounds and those drawn from the LBGT community. This committee works with existing 
University and College of Arts and Science representatives to ensure that Chemistry is taking full 
advantage of efforts organized by OVPDEMA and ongoing efforts of the University Graduate School.  
Members of this committee include the Director of Graduate Admissions in Chemistry, QCB TP 
Recruitment Committee Chair and Director of Graduate Studies in Biochemistry Charles Dann and QCB 
TP trainer David Clemmer. This committee thus seamlessly integrates their efforts to recruit and retain 
URM graduate students with the general recruitment of students to two significant QCB TP feeder 
programs (Chemistry, Biochemistry). As part of these efforts, DAC also actively recruits graduate students 
at NOBCChE, ABRCMS and SACNAS annual meetings by offering financial support for students and 
participating faculty to attend these meetings. In addition, chemists associated with the program, e.g., 
QCB trainers Thielges, Schlebach, Pohl and Brown often attend American Chemical Society (ACS) 
Regional meetings, most recently in Fall 2017. This ensures that potential URM trainees can be identified, 
recruited to IU, and evaluated for support by the program. QCB TP preceptors also promote their research 
and the QCB TP by visiting universities with significant numbers of students from underrepresented 
groups. These include Georgia Southern University (HBCU; Dragnea), Old Dominion University (Pohl) 
and North Carolina Agricultural and Technical State University (HBCU; Dann). DAC has also implemented 
a number of changes in Chemistry that actively promote inclusion in the department, including installation 
of a gender-neutral, physically disabled-friendly restroom, retro-fitting building entrances for disabled entry, 
and installing a lactation room. Finally, DAC members, including QCB preceptor Dann, present a “diversity 
moment” at faculty meetings in Chemistry; this has had a positive impact on how our faculty view the 
importance of diversity and will have a direct impact on our success in recruiting URM students. 

2. James Holland Graduate Fellowships in Biology. This fellowship provides full tuition and stipend 
support for a first-year, predoctoral URM student, named in honor of Prof. James Holland, an African-
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American. For over 30 years, Prof. Holland served as an outstanding role model for undergraduate and 
graduate students alike. Holland Fellowship funds are provided by the UGS and the Department of Biology. 

3. James Holland High School Summer Enrichment (SEP) and related programs in Biology. The 
Holland program hosts of three summer research activities or programs, each of which targets a different 
high school age demographic. The Holland SEP recruits ≈60 Indiana minority students in grades 8-10 to 
participate in research-related activities and to attend lectures related to the life sciences, A number of 
high school teachers act as chaperones, and IUB undergraduates and graduate students serve as 
counselors. The Holland Summer Science Research Program (SSRP) serves as a one-week introduction 
to research and the Research Initiative in STEM Education (RISE) program provides a two-week, 
residential laboratory experience for rising seniors. Administrative support, laboratory and lecture facilities 
are provided by the Department of Biology, with financial support provided by the University. QCB TP 
trainers Fuqua and Mukopadhyay are regular participants in these summer programs. 

4. IU Women in STIM (Science, Technology, Informatics, Mathematics). This program seeks to create 
a supportive and proactive learning and working environment in which women in science can thrive. QCB 
TP preceptors Thielges (Chemistry), Hundley (Medical Sciences) and Setayeshgar (Physics) are faculty 
advisors to the IU Women in STIM Living Learning Community, where they help female students 
successfully navigate undergraduate careers in the hard sciences. Other QCB trainers (Giedroc, Thielges, 
Yu) have hosted Women in STIM LLC residents in their research groups. 

5. American Physical Society Bridge Program. The APS Bridge Program was established in 2015 and 
is aimed at increasing the diversity and number of URM students in Physics Ph.D. programs, including 
biophysics, by first admitting them as M.S. students, with the expectation that they will seamlessly transition 
to the Ph.D. program. One current QCB TP trainee, JB Holmes, is currently working toward his Ph.D.in 
trainer Dragnea’s (Chemistry, Physics) laboratory, having passed his candidacy examinations, and has 
been an excellent addition to the trainee cohort. 

Plans: As outlined above, a number of QCB preceptors have embraced these institutional efforts as well 
as various other ad hoc activities that we believe provides a welcoming research experience that is 
supportive of efforts to increase the diversity of the graduate student population on campus. QCB TP PD 
Giedroc has significant recent experience in training postdoctoral scientists from underrepresented groups 
for careers as academic faculty (see his Biosketch), and is currently mentoring a second-year Mexican-
American and first-generation college student in the Biochemistry Ph.D. program (F. Huerta) who was our 
program’s nominee for a 2018 HHMI Gilliam Fellowship. QCB trainers Dragnea, Mukhopadhyay, Pohl, 
Thielges, Winkler and Yu also currently host URM graduate students in their groups. 

We propose to better leverage these experiences and institutional/department resources to implement a 
highly coordinated, proactive strategy to increase our ability to identify applicants from any 
underrepresented group who has interests in QCB, and assemble competitive fellowship packages for 
them before they visit campus as part of their Ph.D. program’s “recruiting weekend.” During those campus 
visits, one of us on the Steering Committee as well as a current QCB trainee from an underrepresented 
group, will meet with those students (1 on 1) and essentially “sell” the program. This is facilitated by the 
fact that our trainee cohort is currently more diverse than graduate programs in general (see Trainee 
Retention Plan). These efforts will be organized by the Chair of the QCB TP Recruitment Committee 
Charles Dann, an outstanding choice given his extensive prior experience in graduate admissions in both 
the Chemistry and Biochemistry programs, and as faculty liaison to the IU-MSI STEM Initiative. 

The other major opportunity to increase the number of URM entrants to our graduate feeder programs is 
to increase the number of applicants overall. Here, QCB faculty will continue to attend and present at 
SACNAS, NOBCChE and ABRCMS national conferences, and to do campus visits to both HBCUs and 
now MSIs in general, initially aided by the IU-MSI STEM initiative described above. As outlined above, we 
have made significant scholarly connections to faculty and students at Jackson State University, and now 
plan to replicate the activities at large Hispanic-serving institutions to which IU is now connected via this 
program. We also intend to more deliberately leverage our growing list of QCB trainees and those URM 
students and postdoctoral trainees associated with trainer laboratories who secure academic positions at 
small colleges and other MSIs. We are currently preparing a tri-fold brochure and a QCB Recruiting Slide 
that all QCB trainers will display whenever they give seminars at other institutions.  
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Trainee Retention Plan 
Our Graduate Training Program in Quantitative and Chemical Biology (QCB) awards graduate fellowships 
to applicants from six different departments and programs on the Bloomington campus (see Training 
Program Plan). Each of these Ph.D.-granting graduate programs have structures in place to ensure that 
all students, regardless of background, make satisfactory and timely progress toward the Ph.D. degree. 
As described below, we propose a series of QCB training program-specific retention efforts that are 
organized around a successful candidacy examination experience for our trainees. The structure of 
candidacy examinations varies slightly between programs, but are ultimately evaluated by a cross 
section of the faculty, which obviously includes QCB TP trainers. 

We have elected to use our fellowship resources to support trainees in the second and third years 
of graduate school, or for the third year only, for rising third-year students. Thus, we support students 
within six months of joining a research group through their candidacy examinations, which typically 
occur in the fifth semester, or in the Fall semester of the third year. At this point, all formal coursework 
is typically completed, and following successful admission to candidacy, students work full-time on their 
dissertation projects. Given our target for completion of the degree of five years, most trainees will spend 
at least two years here as “formerly supported” trainees, but still active in the training program cohort 
and activities. It is our experience that the period of time prior to, and just following, candidacy 
examinations is when at- risk students tend to drop out of our programs, and thus where interventions on 
the part of the QCB training faculty will be most impactful. 

Pre-candidacy, we propose to implement a formal reporting requirement for all QCB trainees who 
are awarded two-year fellowships, due December 15 and June 15 of their second graduate school year. 
The June requirement will be an annual requirement until completion of the degree, regardless of 
specific departmental requirements (see below). A blank “QCB Trainee Report” provided in the Appendix 
will be used for this purpose and will be submitted by the trainee to the QCB TP Program Director 
and the appropriate Director of Graduate Studies. The December 15 requirement is unique and designed 
to allow the leadership of the training program to discuss student performance and participation in QCB 
TP requirements in extracurricular activities, including QCB Evenings and the Watanabe Symposium 
in Chemical Biology. We view this annual symposium, which features a poster session designed to 
highlight QCB trainee research, as an important first formal experience in professional career 
development. Students have an opportunity to network with leading international scientists in the both 
the academy and in industry, in an informal and intimate setting (we typically have 20-25 posters for 
this event and ≈60 attendees overall). A major objective of the December 15 report and follow-up 
interview is to work toward building community, establishing expectations, and integrating new trainees 
into the training program. Success in all of these areas will enhance trainee retention. Satisfactory 
completion of the June report, on the other hand, helps to ensure that trainees are have satisfied 
all curricular requirements, are developing meaningful projects at the chemistry-biology interface with 
preliminary data, and are on-track to successfully pass candidacy examinations. 

We propose a second level of oversight, to occur on a yearly basis following admission to candidacy. 
During this time, five of the six QCB TP feeder programs have some form of a yearly reporting requirement 
to their advisory committee (involving both written and oral components), with at least some programs 
(Biochemistry, Biology) requiring that students meet with their committee six months prior to an anticipated 
defense date so that the committee can “sign off” on the defense. This form of oversight provided by 
the advisory committee is meant to augment active mentoring on the part of the primary research 
advisor or co-advisors. Although Chemistry currently does not have such an annual reporting 
requirement, we propose to implement this requirement for all Chemistry QCB trainees, again using 
the “QCB Trainee Report” (see Appendix), supplemented by an oral presentation of research progress. 
Each trainee will receive written feedback on the written portion of this annual requirement from the QCB 
TP PD and another member of the Steering Committee. This will allow the training program to ensure 
that satisfactory progress is being made by the trainee toward completion of the degree, while permitting 
an evaluation of the degree to which professional development opportunities are being provided to the 
trainee. 

Retention of trainees from underrepresented groups: It is well established that all students, regardless 
of background, strongly benefit from some form of broad, yet active and specialized mentoring, so that 
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they keep their “eyes on the ball” by systematically working toward a concrete and achievable objective 
(the Ph.D.). While this is obviously the primary responsibility of the thesis advisor and the advisory 
committee, QCB training program-specific retention efforts, as outlined above provide a “second pair 
of eyes” on student progress to help ensure that specific concerns that potentially function as barriers 
to successful completion of the degree are addressed in a timely and objective manner. 

It is well established, however, that there may be additional barriers to success for students from 
underrepresented groups. Here, we describe training program-specific efforts in the context of significant 
department and institutional efforts that are designed to sustain the scientific interests of URM trainees 
throughout their graduate careers. Here, we take the more expansive URM designation, applying to racial, 
ethnic, gender, and disability classifications. Firstly, we recognize that the numbers of URM graduate 
students are often stubbornly small and distributed among various feeder programs in our university. In 
a deliberate effort to counteract this, the University Graduate School and the QCB TP Steering 
Committee will continue to proactively and deliberately partner to increase the diversity of the QCB TP 
trainee cohort, as trainees are selected for support. This creates synergies among relatively small 
numbers of students, as well as a critical mass of URM students within our growing cohort. To illustrate, 
over the first four years of the previous NIGMS award period (2014-2018), four of 17 QCB trainees 
(23%) were students from underrepresented groups; in the most recent (April 2018) competition, we 
were fortunate to be able to support a highly qualified, military veteran (see Training Program Plan). 
Eight of these 17 trainees (45%) are female. These percentages are larger than their representation in 
the total TGE (training grant-eligible) student pool, and this diversity of students now anchors the QCB 
trainee cohort moving forward. Proposed efforts to continue to diversify the racial and ethnic make-up 
of the trainee group will minimize the social isolation of these students. This is further alleviated upon 
integration into the local chapter of a national affinity group, e.g., the Society for the Advancement of 
Chicanos and Native Americans in Science (SACNAS) and the National Organization for the Professional 
Advancement of Black Chemists and Chemical Engineers (NOBCChE). Both chapters are active on 
our campus, with our SACNAS chapter named a 2013 Graduate Chapter of the Year and winner of 
the 2014 Outstanding Strategic Goal Setting and Assessment Award by the national organization. The 
Training Program Plan outlines additional efforts to partner with the local SACNAS chapter (Section VII). 
We have also outlined a number of current and proposed activities at the department and program levels 
to enhance retention of students from underrepresented groups. For example, the Diversity Affairs 
Committee (DAC) in Chemistry, as well as department-specific efforts in other feeder programs, partners 
with the Office of the Vice President for Diversity, Equity, and Multicultural Affairs (OVPDEMA) to ensure 
that students from underrepresented groups are successful (see Recruitment Plan for a description 
of these efforts). For example, for Chemistry trainees, it is possible to obtain financial support through 
DAC to allow trainees from underrepresented groups to attend the annual meetings of SACNAS and the 
ABRCMS to present their work and begin the process of building a professional network that incorporates 
diversity as a central component. QCB trainers Mukhopadhyay, Pohl, Dragnea, and Cook have sent 
students to past SACNAS and NOBCChE annual meetings, and a former trainee in the Dragnea 
laboratory served as President of the NOBCChE chapter. In addition, we propose to provide an 
opportunity for a small number of QCB trainees who completed their undergraduate training at minority-
serving institutions (MSIs), e.g., California State University, to return to their undergraduate institutions 
and engage current undergraduates in an informal research seminar, as potential applicants to our 
program. 

Other campus-wide programs will also continue to play important roles in the recruitment and retention of 
students from underrepresented groups to the QCB training program. For example, the Department of 
Physics is home to the American Physical Society’s Bridge Program, which admits students to a highly-
structured MS degree program in Physics characterized by course review and extensive one-on-one 
mentoring, with the expectation that they will eventually satisfy the requirements for entry into the 
(bio)physics Ph.D. program. The APS Bridge program, on which QCB preceptors Dragnea and 
Setayeshgar are mentors, also provides an example for the kind of intensive mentorship experience that 
all QCB trainees would benefit from. In addition, the University Graduate School (UGS) hosts the Graduate 
Mentoring Center, funded as a President’s Diversity Initiative, as one of the institutional efforts to increase 
the participation and success of URM students pursuing M.F.A. and Ph.D. degrees on the IU campuses. 
The Graduate Mentoring Center provides mentorship to students, but more importantly introduces 
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mentoring skills to graduate students through a variety of programmed events. Another President’s 
Diversity Initiative established the President’s Diversity Dissertation Year Fellowship, which provides 
stipend support for that critically important final year in graduate school. A previously supported QCB 
trainee, Amilcar Perez, with QCP TP preceptor Winkler, is a winner of a 2018-2019 President’s Diversity 
Dissertation Year Fellowship. 

Other resources available at the university level can be tapped by QCB training faculty to develop a trainee 
retention plan that is tailored to the needs of a particular trainee. For example, this might include an explicit 
plan designed to improve writing and scientific comprehension skills, critical to the eventual success of 
any graduate trainee. The university’s Center for Innovative Teaching and Learning (CITL) administers 
Writing Tutorial Services (WTS), which provides one-on-one help for all phases of the writing process, 
including proofreading grammar and paragraph construction. At-risk trainees can engage WTS in 
evaluating short monthly or bi-monthly reports that they prepare for their QCB TP research advisors that 
briefly summarize key literature findings from one or a small number of focused papers that include a 
scientific description of the 1) introduction and motivation for the experiments; 2) methodology 
employed; and 3) results and discussion. The student and mentor will then review these WTS-evaluated 
assignments together in order to reinforce concepts learned, which over the long run, will greatly improve 
writing skills. The Graduate Mentoring Center also hosts “Drop In, Write On!” events that provide 
additional opportunities for graduate students to write in groups in the evenings. This very deliberate 
and overt approach, coupled with the process of taking candidacy examinations and preparing 
manuscripts and write-ups required to meet QCB TP requirements, will allow trainees from 
underrepresented groups to solidify their scholarly writing and reading comprehension skills. 

Finally, while we strive to bring a diverse group of scientists to campus as part of our weekly seminar 
series hosted by individual departments and programs (including our own semi-annual QCB-trainee invited 
seminars; see Training Program Plan), we propose to periodically supplement these seminars by 
establishing a QCB TP co-sponsored “Meet the Researchers” event. This event will be held once annually 
and co-hosted with the involvement of the local SACNAS and/or NOBCChE chapter. For example, PD 
Giedroc recently hosted Prof. Kelly Chacón, a first-generation Mexican-American, non-traditional student, 
and Assistant Professor of Chemistry at Reed College in Portland, OR in his laboratory for a mini-
sabbatical (October 2017 through January 2018). Profs. Chacón and Giedroc discussed the possibility 
of bringing Prof. Chacón back to campus as a guest of our local SACNAS chapter to interface with 
both undergraduate and graduate science students here (see narrative). We will also explore arranging 
this visit in collaboration with the UGS Graduate Mentoring Center or the Institute on Teaching and 
Mentoring/Compact for Faculty Diversity. Prof. Chacón is very excited by this possibility (see Letter of 
Support), and if successful will serve as a template to bring other STEM leaders of color from both industry 
and academia to IUB to productively and informally engage QCB trainees here. 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: GIEDROC, David Peter 

eRA COMMONS USER NAME (credential, e.g., agency login): giedroc 

POSITION TITLE: Lilly Chemistry Alumni Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Pennsylvania State University B.S. 12/1980 Biochemistry 

Vanderbilt University Ph.D. 09/1984 Biochemistry 

Yale University Post-doc 08/1988 Biochemistry/Biophysics 

A. PERSONAL STATEMENT 
My laboratory has been continuously supported by the NIH since 1991. We currently work on three separate 
projects under a common umbrella we term the biophysical chemistry of infectious disease. A long-term goal 

to identify and characterize new molecular targets that could be used in the development of novel 
therapeutics and antibiotics. We are a highly collaborative, multidisciplinary group with a strong project 
orientation that routinely couples physicochemical and structural findings with cell biological experiments 
designed to test the physiological impact of our mechanistic and structural studies. Two of these projects 
collectively comprise the inorganic cell biology at the host-microbial pathogen interface and are supported by 
NIGMS. How cells regulate the intracellular availability of late d-block first row transition metals, from Mn to 
Zn, so as to avoid off-target toxicity is a subject of long-standing interest in my laboratory. I have extensive 
experience using NMR, crystallographic, bioinorganic and biophysical methods to elucidate physical pathways 

allosteric linkage in metalloregulatory or “metal sensor” proteins from bacterial pathogens, and how such 
linkages are dependent on the binding of a specific transition metal ion. This regulatory process controls 
transition metal homeostasis and resistance, which plays an important role at the host-pathogen interface. My 
group discovered and characterized what we now know is the founding member of a large family of the 
bacterial regulators, copper-sensing operon repressor (CsoR) from Mycobacterium tuberculosis, and more 
recently, a novel copper chaperone from the respiratory pathogen Streptococcus pneumoniae. The second 
major project is focused on sulfur homeostasis and hydrogen sulfide detoxification in the major nosocomial 
pathogen, Staphylococcus aureus. Here, we discovered and characterized a new transcriptional repressor 
from the CsoR family, which we termed CstR. CstR controls the expression of genes that our recent work 
reveals encodes an H2S oxidation system. We propose that cst operon expression is required to clear low 
molecular weight (LMW) persulfides that accumulate under conditions of sulfide misregulation, and that this 
process is linked to detoxification of reactive nitrogen species, antibiotic resistance and biofilm dispersal. In a 
third project, supported previously by NIAID, we have investigated mechanisms of transcription, RNA structure 
determination and protein-RNA interactions in coronaviruses, including models for severe acute respiratory 
syndrome (SARS) and more recently, Middle East Respiratory Syndrome (MERS). 

I have been extensively involved in graduate and postdoctoral student education over the course of my nearly 
30-year career. I have trained 17 postdoctoral scientists and have served as Major Professor for 23 Ph.D. and 

M.S. students. I have also served as a faculty trainer on an NIGMS Chemistry-Biology Interface (CBI) 
training program at Texas A&M University, Director of the NIGMS Molecular Biophysics training program at 
TAMU, as well as founding Director of our NIGMS CBI training program in Quantitative and Chemical Biology 
(QCB) at Indiana University (2010-present). I have a strong commitment to promoting diversity in my own 
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research group as well in my role as immediate past chair of the Department of Chemistry (2010-2015), for 
which I was recognized as 2015 Diversity Catalyst Lecturer by the Open Chemistry Collaborative in Diversity 
Equity (OXIDE). Four past Ph.D. students (including three females) have secured faculty positions at R1 
institutions, including the University of Michigan and the University of Missouri-Columbia, one directs his own 
laboratory in synthetic biology at DuPont, and five postdoctoral trainees, including two URM female scientists, 
hold tenure-track positions at universities and predominately undergraduate institutions (PUIs) in the US and in 
Korea. A current female postdoctoral trainee is recipient of a highly competitive Pew Foundation Latin 
American Fellowship and will soon establish her own independent academic laboratory in her native Argentina. 
I currently serve as advisor or co-advisor to nine (9) graduate students and three postdoctoral scientists. 

Arunkumar, A. I., Campanello, G. C. and GIEDROC, D. P. (2009) Solution structure of a paradigm ArsR family 
sensor in the DNA bound state. Proc. Natl. Acad. Sci. U.S.A. 106, 18177-18182 (PMC2775347). 

Ma, Z., Cowart, D. M, Ward, B. P., Arnold, R. J., DiMarchi, R. D., Zhang, L., George, G. N., Scott, R. A., and 
GIEDROC, D. P. (2009) Unnatural amino acid substitution as a probe of the allosteric coupling pathway 
in a mycobacterial Cu(I) sensor.  J. Am. Chem. Soc. 131, 18044-18045 (PMC2797707). 

Fu, Y., Chang, F.-M. J., and GIEDROC, D. P. (2014) Copper transport and trafficking at the host-bacterial 
pathogen interface. Acc. Chem. Res. 47, 3605-3613 (invited) (PMC4268108). 

Capdevila, D. A., Wang, J. and GIEDROC, D. P. (2016) Bacterial zinc metallostasis at the host-pathogen 
interface. J. Biol. Chem. 291, 20858-20868 (PMC5076499). 

B. POSITIONS AND HONORS 

Positions and Employment: 
1980-1981 Research Assistant, Pennsylvania State University, Department of Chemistry 
1981-1983 Graduate Trainee, Vanderbilt University, Dept. of Biochemistry, Advisor: David Puett 
1983-1984 Graduate Research Asst., University of Miami, Dept. of Biochemistry, Advisor: David Puett 
1984-1988 NIH Postdoctoral Research Fellow and Associate Research Scientist, Yale University, 

Department of Molecular Biophysics and Biochemistry, Advisor: Joseph E. Coleman 
1988-2007 Assistant, Associate and Full Professor, Department of Biochemistry and Biophysics, Texas 

A&M University 
1999-2007 Faculty Director, Biomolecular NMR Laboratory, Texas A&M University 
1999-2007 Director, Center for Advanced Biomolecular Research, Texas A&M University 
2005-2007 Director, NIH Molecular Biophysics Training Program, Texas A&M University 
2007-present Professor, Department of Chemistry, Indiana University 
2010-present Director, NIH Chemistry-Biology Interface (CBI) Training Program in QCB, Indiana University 
2010-2015 Chair, Department of Chemistry, Indiana University 
2015-present Lilly Chemistry Alumni Professor 

Other Experience: 
1997-2001 Editorial Board Member, Journal of Biological Chemistry 
1999, 2003 Ad Hoc Full Member, Molecular and Cellular Biophysics (BBCA) Study Section 
2001-2006 Full member, Cancer Drug Development Peer Review Committee, American Cancer Society 
2004 Ad hoc Full Member, Metallobiochemistry (BMT) Study Section, NIH 
2006-2010 Full Member, BRT-B (Biomedical Research Training) SS, NIH 
2011 Co-Chair, Cell Biology of Metals Gordon Research Conference 
2013-2016 Member, Advisory and Editorial Boards, Metallomics (RSC) 
2016-2018 Chair, Editorial Board, Metallomics (RSC) 
2018-2019 Member, Editorial Advisory Board, Molecular Microbiology 
2018 Member, F04B Fellowship (F31, F32) Study Section, NIH 

Honors: 
1986-1988 NIH Postdoctoral Research Fellow 
1990-1992 American Cancer Society Junior Faculty Award 
2001-2008 Texas A&M University Faculty Fellow 
2012 Plenary Speaker, 5th Institute of Metals in Biology of Grenoble (IMBG) International Meeting 
2013 Elected Fellow, American Association of the Advancement of Science (AAAS) 
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2013 Brown and Williamson Distinguished Lecturer, University of Louisville 
2014 Distinguished Lecturer, UCLA Department of Chemistry and Biochemistry 
2014 Elected Fellow, Royal Society of Chemistry 
2015 OXIDE (Open Chemistry Collaborative in Diversity Equity) Diversity Catalyst Lecturer 
2018 Elected Fellow, American Academy of Microbiology 

CONTRIBUTIONS TO SCIENCE 
I trained early in my career in the fields of bioinorganic chemistry and metals in biology, working first on 

structural and regulatory zinc sites in zinc finger proteins involved in zinc homeostasis in vertebrates and flies, 
and most recently on the molecular mechanisms of transition metal homeostasis in bacterial pathogens. 
These studies integrate our biological interests in nutritional immunity, a process in which the host attempts to 
manipulate the bioavailability and toxicity of transition metals to kill microbial pathogens, and the biophysical 
and structural basis of transcriptional regulation. My group was the first to contextualize transition metal (Mn, 
Zn, and Cu)-sensing repressors as model allosteric proteins, and developed quantitative linkage models to 
interpret our findings. We have developed the ArsR (arsenic repressor) family of proteins as model allosteric 
system to elucidate features of metal specificity and allosteric switching. We discovered a new structural class 
of bacterial metalloregulatory proteins, the founding member of which is M. tuberculosis CsoR, a Cu(I)-sensing 
protein that allows the organism to resist host attempts to use Cu as a bactericidal weapon, as well as a novel 
mechanism of bacterial Cu(I) trafficking in Streptococcus pneumoniae.  

Liu, T., Ramesh, A., Ma, Z, Ward, S. K., Zhang, L., George, G. N., Talaat, A. M., Sacchettini, J. C., and 
GIEDROC, D. P. (2007) CsoR is a novel Mycobacterium tuberculosis copper-sensing transcriptional 
regulator. Nat. Chem. Biol. 3, 60-68 (PMID: 17143269). 

Fu, Y., Tsui, H.-C., Bruce, K. E., Sham, L.-T., Higgins, K. A., Lisher, J. P., Kazmierczak, K. M., Maroney, M. J., 
Dann, C. E., III, Winkler, M. E., and GIEDROC, D. P. (2013) A new structural paradigm in copper 
resistance in Streptococcus pneumoniae. Nat. Chem. Biol. 9, 177-183 (PMC3578076). 

Nairn, B. L., Lonergan, Z. R., Wang, J., Braymer, J. J., Zhang, Y., Calcutt, M. W., Gilston, B. A, Chazin, W. J., 
de Crécy-Lagard, V., GIEDROC, D. P., and Skaar, E. P. (2016) The response of Acinetobacter 
baumannii to zinc starvation.  Cell Host Microbe 19, 826-836 (PMC4901392). 

Capdevila, D. A., Braymer, J. J., Edmonds, K. A., Wu, H., and GIEDROC, D. P. (2017) Entropy redistribution 
controls allostery in a zinc metalloregulatory protein. Proc. Natl. Acad. Sci. U.S.A. 114, 4424-4429 
(PMC5410788). 

Our studies of CsoR-family proteins led to our subsequent discovery and characterization of the first non-
metal sensing member of this class of proteins, the CsoR-like sulfurtransferase repressor (CstR) of 
Staphylococcus aureus. CstR regulates the transcription of an operon (cst) that encodes a sulfide oxidation 
system in response to hydrogen sulfide (H2S) misregulation. CstR uses a pair of cysteine thiols to sense 
oxidized sulfur species, including sulfite, but, most importantly, organic persulfides and inorganic polysulfide 
species that we have shown accumulate in cells as a result of sulfide stress. The reactive nitrogen species, 
nitroxyl (NHO), also leads to the accumulation of endogenous sulfide, and induces CstR-dependent regulation 
of the cst operon, thus linking this process to an adaptive response to RNS. We have also characterized CstR 
from Enterococcus spp. These studies have allowed us to uncover new regulatory and metabolic strategies 
that bacterial pathogens use to control intracellular levels of highly reactive per- and polysulfide species, and 
have cultivated an interest in understanding bacterial cysteine-thiol dependent oxidation-sensing mechanisms 
of transcriptional repressors involved in maintenance of thiol-disulfide homeostasis. 

Luebke, J. L., Shen, J., Bruce, K. E., Kehl-Fie, T. E., Peng, H., Skaar, E. P. and GIEDROC, D. P. (2014) The 
CsoR-like sulfurtransferase repressor (CstR) is a persulfide sensor in Staphylococcus aureus. Mol. 
Microbiol. 94, 1343-1360 (PMC4264537). 

Shen, J., Keithly, M. E., Armstrong, R. N., Higgins, K. A., Edmonds, K. A., and GIEDROC, D. P. (2015) 
Staphylococcus aureus CstB is a novel multidomain persulfide dioxygenase-sulfurtransferase involved in 
hydrogen sulfide detoxification. Biochemistry 54,4542-4554 (PMC4874178). 

Shimizu, T., Shen, J., Fang, M., Zhang, Y., Hori, K., Trinidad, J. C., Bauer, C. E., GIEDROC, D. P. and 
Masuda, S. (2017) The sulfide-responsive transcriptional repressor SqrR functions as a master regulator 
of sulfide-dependent photosynthesis. Proc. Natl. Acad. Sci. U.S.A. 114, 2355-2360 (PMC5338557). 

Peng, H., Zhang, Y., Luebke, J. L., Palmer, L. D., Edmonds, K. A., Kehl-Fie, T., E., Skaar, E. P., and 
GIEDROC, D. P. (2017) Hydrogen sulfide (H2S) and reactive sulfur species (RSS) impact proteome S 
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sulfhydration and global virulence regulation in Staphylococcus aureus. ACS Infect Dis 3, 744-755 
(PMC5863038). 

Much of our recent work in understanding RNA structure and protein-RNA interactions in RNA viruses is 
centered on structural and biophysical studies of translational frameshift-stimulating pseudoknots in animal and 
plant viruses, the goal of which was to determine structural/dynamical features of the RNA that tracked with 
frameshift stimulation. We characterized thermal unfolding pathways of RNAs and used NMR spectroscopy to 
solve solution structures of a number of plant luteoviral frameshift signals. This early work stimulated much 
follow-up investigations of the physical principals of frameshift stimulation in other laboratories, many using 
single-molecule and advanced computational methods. This work in turn, stimulated our current interests in 
coronavirus (CoV) RNA structure, RNA-protein and protein-protein interactions. 

Cornish, P.V., Hennig, M., and GIEDROC, D. P. (2005) A loop 2 cytidine-stem 1 minor groove interaction as a 
positive determinant for pseudoknot-stimulated -1 ribosomal frameshifting. Proc. Natl. Acad. Sci. USA 
102, 12694-12699 (PMC1200304). 

Lee, C. W., Li, L., and GIEDROC, D. P. (2011) The solution structure of coronaviral stem-loop 2 (SL2) reveals 
a canonical CUYG tetraloop fold. FEBS Lett. 585, 1049-1053 (PMC3086565). 

Keane, S. C., Liu, P., Leibowitz, J. L. and GIEDROC, D. P. (2012) Functional transcriptional regulatory 
sequence (TRS) RNA binding and helix destabilizing determinants of the murine hepatitis virus (MHV) 
nucleocapsid (N) protein. J. Biol. Chem. 287, 7063-7073 (PMC3293523). 

Keane, S. C., and GIEDROC, D. P. (2013) Solution structure of mouse hepatitis virus (MHV) nsp3a and 
determinants of the interaction with MHV nucleocapsid (N) protein. J. Virol. 87, 3502-3215 
(PMC3592139). 

Complete List of Published Work: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/david.giedroc.1/bibliography/40471428/public/?sort=dateanddirection 
=ascending. 

RESEARCH SUPPORT 
ONGOING RESEARCH SUPPORT: 
R35 GM118157-02 (Giedroc) 06/01/16-05/31/21 
NIH NIGMS 
Interplay of Transition Metal Homeostasis and Reactive Sulfur Species in Bacterial Pathogens 
The broad objectives of this project are to significantly extend our mechanistic understanding of transition 
metal homeostasis and the role of reactive sulfur species (RSS) at the host-microbial pathogen interface. 
Role:  Principal Investigator 

T32 GM109825-04 (Giedroc) 07/01/14-06/30/19 
NIH NIGMS 
Graduate Program in Quantitative and Chemical Biology at Indiana University Bloomington 
The goals of this grant are to initiate a new Chemistry-Biology Interface graduate training program in 
quantitative and chemical biology. 
Role:  Principal Investigator/Program Director 

R01 AI101171-07A1 (Skaar, Chazin, Giedroc; MPI) 02/06/18-01/31/23 
NIH NIAID 
Host-mediated zinc sequestration during Acinetobacter baumannii infection 
The goals of this project are to understand the molecular mechanisms of adaptation to Acinetobacter 
baumannii to host-induced zinc withholding, focusing on allocation of Zn key zinc-requiring client proteins via 
the novel GTPase zinc metallochaperone ZigA and a candidate zinc-sparing response that impacts 
peptidoglycan remodeling and cell division. 
Role: Principal Investigator (MPI) 

29655 (Capdevila) 08/01/16-07/31/20 
The PEW Charitable Trust 
Internal motions and allostery: Transcriptional regulators from pathogenic bacteria 

Contact PD/PI: GIEDROC, DAVID P.
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This award provides partial salary support for Dr. Daiana Capdevila, recipient of a Pew Foundation Latin 
American Fellowship with the remainder of her salary and research derived from other sources. 
Role: Research Advisor and Sponsor 

PENDING RESEARCH SUPPORT: 
GT10875 (Giedroc) 07/01/18-06/30/19 
HHMI-Gilliam Application 
The Biophysical Chemistry of Zinc Homeostasis in the Human Pathogen, Streptococcus pneumoniae 
This award provides one-year fellowship support for Mr. Fidel Huerta, a URM Ph.D. student in Biochemistry at 
Indiana University. 
Role: Research Advisor and Sponsor 

R21 AI142579-01 (Martin, Giedroc; MPI) 07/01/18-06/30/20 
NIH NIAID 
Regulation and role of a streptococcal P-type ATPase in manganese homeostasis 
The goals of this project are to structurally and functionally characterize a manganese (Mn)-sensing riboswitch 
and associated downstream candidate Mn-transporter in Streptococcus pneumoniae physiology. 
Role: Principal Investigator (MPI) 

COMPLETED RESEARCH SUPPORT: 
R01 GM042569-26 (Giedroc) 07/01/12-04/30/16 
NIH NIGMS 
Structure and Mechanism of Metalloregulatory Proteins 
The goals of this project were to understand metal-mediated allosteric regulation of operator/promoter binding 

recently discovered "metal sensor" proteins from Streptococcus pneumoniae while quantifying “free” zinc 
fluxes using FRET-based imaging techniques. A novel copper resistance determinant from Streptococcus 
pneumoniae will also be characterized using NMR, crystallographic and biochemical approaches. 
Role: Principal Investigator 

R01 GM042569-25S1 (Giedroc) 1/01/14-12/31/15 
NIH NIGMS 
Structure and Mechanism of Metalloregulatory Proteins (supplement) 
This was a supplement on the parent grant that provides salary support to Dr. Julia Martin, a URM postdoctoral 
scientist from the University of Illinois, Urbana-Champaign 
Role: Principal Investigator 

R01 GM097225-04 (Giedroc) 4/01/11-3/31/15 
NIH NIGMS (no-cost extension to 3/31/16) 
New Mechanisms of Sulfur Sensing and Trafficking in Staphylococcus aureus 
The goals of this project were to characterize the transcriptional regulation and metabolic importance of a novel 
operon that we propose is involved in sulfur assimilation and/or sulfur oxidation in the human pathogen, 
Staphylococcus aureus.  Biochemical and NMR structural studies of a novel regulator (CstR) and proteins 
encoded by CstR-regulated genes as well as in vivo “pulse-chase” metabolic labeling/mass spectrometry 
experiments are proposed. 
Role:  Principal Investigator 

R01 AI067416-05 (Giedroc, Leibowitz, MPI) 1/01/08-12/31/12 
NIH NIAID (no-cost extension 12/31/13) 
Novel RNA Structures in Coronavirus Replication 
The goal of this project was to structurally characterize cis-acting regulatory RNA elements and protein-RNA 
interactions associated with the 5' and 3' untranslated regions (UTRs) that mediate coronaviral genome 
circularization and subgenomic RNA synthesis. NMR spectroscopy, thermodynamic methods and site-specific 
crosslinking approaches were planned. 
Role: Principal Investigator 

Contact PD/PI: GIEDROC, DAVID P.
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Nicola Lucia Brendel Pohl 

eRA COMMONS USER NAME (credential, e.g., agency login): NPOHL1 

POSITION TITLE: Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Harvard College; Cambridge, MA A.B. 06/1991 English w/ religion 

University of Wisconsin- Madison Ph.D. 08/1997 Chemistry 

Stanford University, Stanford, CA Post-doc 1997 2000 Chemical Engineering 

PERSONAL STATEMENT 
laboratory currently works in the design of chemical and enzymatic methods to synthesize and analyze 

bioactive oligosaccharides. We have a strong history of productive collaborations with other labs to apply the 
methods we develop to problems related to glycobiology and vaccine design. 

 have been extensively involved in graduate and postdoctoral student education over the course of my nearly 
18-year career.  I have trained 13 postdoctoral scientists and have served as Major Professor for 34 Ph.D. 
students. I have also served as co-Director of our NIGMS CBI training program in Quantitative and Chemical 
Biology (QCB) at Indiana University (2012-present). I currently serve as advisor to 8 graduate students and 4 
postdoctoral scientists. I also serve as a study section member for the NIH National Institutes of General 
Medical Sciences Training and Workforce Development Subcommittee B (TWD-B) since 2017. 

POSITIONS AND HONORS 

PROFESSIONAL EXPERIENCE: 
1989-1991 Undergraduate Research Assistant; Harvard University, Department of Chemistry 

Research Advisor: Joseph J. Grabowski 
1991-1992 Teaching Assistant; Organic Lab Course and First Semester Organic Chemistry, University of 

Wisconsin-Madison, Department of Chemistry 
Supervisor: Dr. Paul Schatz 
1991-1997 Graduate Research Asst.; University of Wisconsin- Madison, Department of Chemistry 

Advisor: Laura L. Kiessling 
1997-2000 NIH Postdoctoral Scholar; Stanford University, Department of Chemical Engineering 

Advisor: Chaitan Khosla 
2000-2006 Assistant Professor; Iowa State University, Department of Chemistry and the Plant Science 

Institute 
2005 Visiting Professor; University of Zurich (Switzerland), Institute for Organic Chemistry 

2006 Robert O’Malley Visiting Scholar; Boston College 
2006-2009 Associate Professor and Caldwell Chair of Chemistry; Iowa State University, 

Department of Chemistry and the Plant Sciences Institute 
2008-2012 Cofounder; LuCella Biosciences, Inc. 

Contact PD/PI: GIEDROC, DAVID P.
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2009-2012 Professor; Iowa State University, Interdepartmental Program in Microbiology, Departments 
of Chemistry and Chemical and Biological Engineering, Wilkinson Professor of 
Interdisciplinary Engineering 2011-2012 

2017-2018 Visiting Professor; Department of Chemistry, Massachusetts Institute of Technology 
2012-present Professor and Joan & Marvin Carmack Chair; Department of Chemistry, Indiana University 

HONORS AND AWARDS: 
1998-2000 NIH Postdoctoral Research Fellow 
2003-2008 Cottrell Scholar, Research Corporation for Science 
Advancement 2004-2009 NSF CAREER Awardee 
2005-2007 Alfred P. Sloan Foundation Research Fellow 
2007 Co-Chair, NSF Workshop on Complexity and Emerging 
Phenomena 2007 Golden Goggles Lecture Award, Middle Tennessee State 
University 2007-2012   Editorial Advisory Board, Carbohydrate Research 
2007-present Editorial Board, Chemistry Central Journal 
2008 LAS Mid-Career Achievement in Research Award and LAS Master Teacher Award, Iowa 

State University 
2010 Horace S. Isbell Award, Division of Carbohydrate Chemistry, American Chemical 
Society 2011 Co-Chair of the Carbohydrates Gordon Research Conference 
2011-present Scientific Advisory Board, Research Corporation for the Advancement of Science (Tucson, 
AZ) 2014-present Editorial Advisory Board, The Journal of Organic Chemistry (American Chemical 
Society) 2015-present Editorial Advisory Board, Organic Letters (American Chemical Society) 
2015, 2017 Co-Chair, Telluride Science Research Center meeting on Enabling Technologies for 

Reactions and Processes 
2016 Co-Chair, NSF Workshop on Emerging Frontiers in Chemical 
Synthesis 2016 Pfizer-MIT Lecture 
2016-present Guest Editor, special issue on Carbohydrates, Chemical Reviews, 2016-present. 
2017-2018 Edward, Frances, and Shirley B. Daniels Fellow of the Radcliffe Institute for Advanced 

Studies at Harvard University (Cambridge, MA; sabbatical leave) 
2017 Harry and Carol Mosher Award, Silicon Valley American Chemical Society 
2017 International Fluorous Technology Award 
2018 Melville L. Wolfrom Award, Division of Carbohydrate Chemistry, American Chemical Society 

C. CONTRIBUTIONS TO SCIENCE 

Since its inception in 2000, my lab has aimed to develop methods to make the study and analysis 
of carbohydrates as routine as the current study of proteins and nucleic acids. Methods to make and 
identify carbohydrate structures has lagged those for the other biomolecules for multiple reasons including 
the greater complexity in linking the individual building blocks, the great similarity between sugars (often 
only stereochemical information differs), the need for branched and not just linear structures, and the lack 
of well- characterized standards. To aid in the synthesis of diverse carbohydrate standards and of 
carbohydrate-based research tools, the lab has developed a unique solution-phase-based automation 
platform for the construction of oligosaccharides. The platform uses fluorocarbon tags to track the growing 
oligosaccharide chain and aid in their purification between synthetic steps. The lab has also developed a 
variety of fluorocarbon (fluorous) protecting groups and glycosylation chemistry to simplify the 
synthesis of carbohydrates via manual and automated means and has over a decade of experience in 
developing reactions amenable to automated liquid handling platforms. We also have developed a new 
chromatography method to purify such synthetic compounds to the >99% purity required for immunological 
studies. 

Saliba, R. C.; Wooke, Z. J.; Nieves, G. A.; Chu A.-H. A.; Bennett, C. S.; POHL, N. L. B. (2018) 
Challenges in the conversion of manual processes to machine-assisted syntheses: Activation of 
thioglycosides donors with aryl(trifluoroethyl)iodonium triflimide. Org. Lett. 20, 800-803. PMID: 

Contact PD/PI: GIEDROC, DAVID P.
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29336575. 

Nagy, G.; Peng, T.; Kabotso, D. E.; Novotny, M. V. & POHL, N. L. B. (2016) Protocol for the Purification 
of Protected Carbohydrates: Toward Coupling Automated Synthesis to Alternate-pump Recycling 
High- performance Liquid Chromatography. Chem. Commun. 52, 13253-13256. PMID: 27775116. 

Tang, S.-L. & POHL, N. L. B. (2015) Automated Solution-Phase Synthesis of β-1,4-Mannuronate and β-1,4-
Mannan. Org. Lett. 17, 2642-2645. PMID: 25955886. PMID: 4460921. 

Goswami, M., Ellern, A. & POHL, N. L. B. (2013) Bismuth(V)-mediated thioglycoside activation. Angew. Chem. 
Int. Ed. 52, 8441-8445. PMID: 23813696. 

In addition to our work on automating carbohydrate synthesis, the lab has also worked to develop methods 
to analyze carbohydrate structures and carbohydrate-active enzymes, primarily through mass 
spectrometry. Most recently, the lab has developed the first simple single method to distinguish all 24 
isomers of glucose and has extended that method to pentoses and other sugars as a workflow for 
accurate monosaccharide identification—part of de novo carbohydrate sequencing that ultimately would 
require less sample than the current state-of-the-art NMR methods. These advances have also allowed 
us to develop mass-spectrometry-based assays for a variety of enzymes such as glycosidases. 

Peng, T.; Gabe, N.; Trinidad, J. C.; Jackson, J. M.; POHL, N. L. B. (2017) A high-throughput mass-
spectrometry-based assay for identifying the biochemical functions of putative glycosidases. 
ChemBioChem, 18, 2306-2311. PMID: 28960712. 

Nagy, G.; Peng, T. & POHL, N. L. B. (2016) General Label-Free Mass Spectrometry-Based Assay To 
Identify Glycosidase Substrate Competence. Anal. Chem. 88, 7183-7190. PMID: 27351451 

Nagy, G. & POHL, N. L. B. (2015) Monosaccharide identification as a first step toward de novo 
carbohydrate sequencing: Mass spectrometry strategy for the identification and differentiation of 
diastereomeric and enantiomeric pentose isomers. Anal. Chem. 87, 4566-4571. PMID: 25826671. 

Nagy, G.; POHL, N. L. B. (2015) Complete Hexose Isomer Identification with Mass Spectrometry. J. Am. Soc. 
Mass Spectrom., 26, 677-685. PMID: 25652933. 

Complete List of Published Work in MyBibliography: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/nicola.pohl.1/bibliography/40959475/public/?sort=date&direction=a 
scending. 

D. RESEARCH SUPPORT (No overlap with proposed work) 

ONGOING RESEARCH SUPPORT: 

5 T32 GM109825-03 (Giedroc) 07/01/14-06/30/19 

NIH NIGMS 
Graduate Program in Quantitative and Chemical Biology at Indiana University Bloomington 
This CBI application requests support for graduate stipends (2/4/4/6/6) in the area of quantitative and 
chemical biology (QCB) at Indiana University. 
Role: Co-Project Director 

(Evans) 09/30/14-09/29/19 
Corixa Corporation dba GSK Biologicals/ NIH NIAID 
Innate Immune Receptors and Adjuvant Discovery: Identification of Novel Th17 inducing CTLR Agonists as 
Vaccine Adjuvants 
The subcontract would support the development at IU of synthetic routes to glucans for testing elsewhere 

Contact PD/PI: GIEDROC, DAVID P.
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as vaccine adjuvants. 

Role: Consortium Principal Investigator 

5 U01 GM116248-02 (Pohl) 08/01/15-06/30/19 
NIH NIGMS 
Sugar Building Blocks and Automated Synthesis of Biomedically-Relevant Glycans 
The goal of this proposal aims to develop more efficient, readily reproducible, and non-toxic synthetic 
methods to make carbohydrate building blocks and string them together. These protocols will streamline 
access to carbohydrate structures found on human proteins, in human milk, and on pathogenic bacterial 
surfaces. 
Role: Principal Investigator 

CHE 1460720 (Jacobson) 09/01/15-08/31/18 
NSF 
REU Site: Nanoscale Assembly of Molecules and Materials at Indiana University 
The major goal of this project is to provide a summer research experience for REU students to gain 
knowledge in synthesis and characterization of assembled materials and their building blocks. 
Role: REU Mentor 

COMPLETED RESEARCH SUPPORT: 

CHE-1362213 (Pohl) 07/01/14-06/30/17 
NSF CHE 
Development of Methods for the Automated Synthesis of Plant and Microbial Oligosaccharides 
This grant request is to study the mechanism by which a pentavalent bismuth complex activates glycosyl 
thiols and to apply this complex to the synthesis of carbohydrates associated with plants and microbes. 
Role: Principal Investigator 

Contact PD/PI: GIEDROC, DAVID P.
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 

OMB Number: 0925-0001 

Expiration Date: 03/31/2020 

PHS 398 TRAINING BUDGET, Period 1 
Organizational DUNS: 0060467000000 Budget Type:  ●  Project       ❍  Subaward/Consortium 

Organization Name: Trustees of Indiana University 

Start Date: 07-01-2019 End Date: 06-30-2020 

A. Stipends, Tuition/Fees 
Number of Trainees 

Short 
Term 

Stipends 
Requested ($) 

Tuition/Fees 
Requested ($) 

Undergraduate: 
Number Per Stipend Level: 

First-Year/Soph. Junior/Senior 

Predoctoral: Single Degree 145,944.00 240,378.00 

Dual Degree 

0 Total Predoctoral 145,944.00 240,378.00 

Postdoctoral: Number Per Stipend Level: 
0 1 2 3 4 5 6 7 

Non-degree 
Seeking 

Degree 
Seeking 

0 
Total 
Postdoctoral 0 0 0 0 0 0 0 0 0.00 0.00 

Other: 

Totals 145,944.00 240,378.00 

Total Stipends + Tuition/Fees Requested 386,322.00 

B. Other Direct Costs Funds Requested ($) 
Trainee Travel 1,800.00 

Training Related Expenses 25,200.00 

Total Direct Costs from R&R Budget Form (if 
applicable) 0.00 

Consortium Training Costs (if applicable) 

Total Other Direct Costs Requested 27,000.00 

C. Total Direct Costs Requested (A + B) 413,322.00 

D. Indirect (F&A) Costs 
Indirect (F&A) Type 

Indirect (F&A) 
Rate (%) 

Indirect (F&A) 
Base ($) Funds Requested ($) 

8.0 172,944.00 13,836.00 MTDC 

Total Indirect (F&A) Costs Requested 13,836.00 

E. Total Direct and Indirect (F&A) Costs Requested (C + D) 427,158.00 

F. Budget Justification Budget_Justification.pdf 

Contact PD/PI: GIEDROC, DAVID P.
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 

PHS 398 TRAINING BUDGET, Period 2 
Organizational DUNS: 0060467000000 Budget Type:  ●  Project       ❍  Subaward/Consortium 

Organization Name: Trustees of Indiana University 

Start Date: 07-01-2020 End Date: 06-30-2021 

A. Stipends, Tuition/Fees 
Number of Trainees 

Short 
Term 

Stipends 
Requested ($) 

Tuition/Fees 
Requested ($) 

Undergraduate: 
Number Per Stipend Level: 

First-Year/Soph. Junior/Senior 

Predoctoral: Single Degree 145,944.00 252,396.00 

Dual Degree 

0 Total Predoctoral 145,944.00 252,396.00 

Postdoctoral: Number Per Stipend Level: 
0 1 2 3 4 5 6 7 

Non-degree 
Seeking 

Degree 
Seeking 

0 
Total 
Postdoctoral 0 0 0 0 0 0 0 0 0.00 0.00 

Other: 

Totals 145,944.00 252,396.00 

Total Stipends + Tuition/Fees Requested 398,340.00 

B. Other Direct Costs Funds Requested ($) 
Trainee Travel 1,800.00 

Training Related Expenses 25,200.00 

Total Direct Costs from R&R Budget Form (if 
applicable) 0.00 

Consortium Training Costs (if applicable) 

Total Other Direct Costs Requested 27,000.00 

C. Total Direct Costs Requested (A + B) 425,340.00 

D. Indirect (F&A) Costs 
Indirect (F&A) Type 

Indirect (F&A) 
Rate (%) 

Indirect (F&A) 
Base ($) Funds Requested ($) 

8.0 172,944.00 13,836.00 MTDC 

Total Indirect (F&A) Costs Requested 13,836.00 

E. Total Direct and Indirect (F&A) Costs Requested (C + D) 439,176.00 

F. Budget Justification Budget_Justification.pdf 

Contact PD/PI: GIEDROC, DAVID P.
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 

PHS 398 TRAINING BUDGET, Period 3 
Organizational DUNS: 0060467000000 Budget Type:  ●  Project       ❍  Subaward/Consortium 

Organization Name: Trustees of Indiana University 

Start Date: 07-01-2021 End Date: 06-30-2022 

A. Stipends, Tuition/Fees 
Number of Trainees 

Short 
Term 

Stipends 
Requested ($) 

Tuition/Fees 
Requested ($) 

Undergraduate: 
Number Per Stipend Level: 

First-Year/Soph. Junior/Senior 

Predoctoral: Single Degree 145,944.00 265,014.00 

Dual Degree 

0 Total Predoctoral 145,944.00 265,014.00 

Postdoctoral: Number Per Stipend Level: 
0 1 2 3 4 5 6 7 

Non-degree 
Seeking 

Degree 
Seeking 

0 
Total 
Postdoctoral 0 0 0 0 0 0 0 0 0.00 0.00 

Other: 

Totals 145,944.00 265,014.00 

Total Stipends + Tuition/Fees Requested 410,958.00 

B. Other Direct Costs Funds Requested ($) 
Trainee Travel 1,800.00 

Training Related Expenses 25,200.00 

Total Direct Costs from R&R Budget Form (if 
applicable) 0.00 

Consortium Training Costs (if applicable) 

Total Other Direct Costs Requested 27,000.00 

C. Total Direct Costs Requested (A + B) 437,958.00 

D. Indirect (F&A) Costs 
Indirect (F&A) Type 

Indirect (F&A) 
Rate (%) 

Indirect (F&A) 
Base ($) Funds Requested ($) 

8.0 172,944.00 13,836.00 MTDC 

Total Indirect (F&A) Costs Requested 13,836.00 

E. Total Direct and Indirect (F&A) Costs Requested (C + D) 451,794.00 

F. Budget Justification Budget_Justification.pdf 

Contact PD/PI: GIEDROC, DAVID P.
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 

PHS 398 TRAINING BUDGET, Period 4 
Organizational DUNS: 0060467000000 Budget Type:  ●  Project       ❍  Subaward/Consortium 

Organization Name: Trustees of Indiana University 

Start Date: 07-01-2022 End Date: 06-30-2023 

A. Stipends, Tuition/Fees 
Number of Trainees 

Short 
Term 

Stipends 
Requested ($) 

Tuition/Fees 
Requested ($) 

Undergraduate: 
Number Per Stipend Level: 

First-Year/Soph. Junior/Senior 

Predoctoral: Single Degree 194,592.00 371,024.00 

Dual Degree 

0 Total Predoctoral 194,592.00 371,024.00 

Postdoctoral: Number Per Stipend Level: 
0 1 2 3 4 5 6 7 

Non-degree 
Seeking 

Degree 
Seeking 

0 
Total 
Postdoctoral 0 0 0 0 0 0 0 0 0.00 0.00 

Other: 

Totals 194,592.00 371,024.00 

Total Stipends + Tuition/Fees Requested 565,616.00 

B. Other Direct Costs Funds Requested ($) 
Trainee Travel 2,400.00 

Training Related Expenses 33,600.00 

Total Direct Costs from R&R Budget Form (if 
applicable) 0.00 

Consortium Training Costs (if applicable) 

Total Other Direct Costs Requested 36,000.00 

C. Total Direct Costs Requested (A + B) 601,616.00 

D. Indirect (F&A) Costs 
Indirect (F&A) Type 

Indirect (F&A) 
Rate (%) 

Indirect (F&A) 
Base ($) Funds Requested ($) 

8.0 230,592.00 18,447.00 MTDC 

Total Indirect (F&A) Costs Requested 18,447.00 

E. Total Direct and Indirect (F&A) Costs Requested (C + D) 620,063.00 

F. Budget Justification Budget_Justification.pdf 

Contact PD/PI: GIEDROC, DAVID P.
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 

PHS 398 TRAINING BUDGET, Period 5 
Organizational DUNS: 0060467000000 Budget Type:  ●  Project       ❍  Subaward/Consortium 

Organization Name: Trustees of Indiana University 

Start Date: 07-01-2023 End Date: 06-30-2024 

A. Stipends, Tuition/Fees 
Number of Trainees 

Short 
Term 

Stipends 
Requested ($) 

Tuition/Fees 
Requested ($) 

Undergraduate: 
Number Per Stipend Level: 

First-Year/Soph. Junior/Senior 

Predoctoral: Single Degree 194,592.00 389,576.00 

Dual Degree 

0 Total Predoctoral 194,592.00 389,576.00 

Postdoctoral: Number Per Stipend Level: 
0 1 2 3 4 5 6 7 

Non-degree 
Seeking 

Degree 
Seeking 

0 
Total 
Postdoctoral 0 0 0 0 0 0 0 0 0.00 0.00 

Other: 

Totals 194,592.00 389,576.00 

Total Stipends + Tuition/Fees Requested 584,168.00 

B. Other Direct Costs Funds Requested ($) 
Trainee Travel 2,400.00 

Training Related Expenses 33,600.00 

Total Direct Costs from R&R Budget Form (if 
applicable) 0.00 

Consortium Training Costs (if applicable) 

Total Other Direct Costs Requested 36,000.00 

C. Total Direct Costs Requested (A + B) 620,168.00 

D. Indirect (F&A) Costs 
Indirect (F&A) Type 

Indirect (F&A) 
Rate (%) 

Indirect (F&A) 
Base ($) Funds Requested ($) 

8.0 230,592.00 18,447.00 MTDC 

Total Indirect (F&A) Costs Requested 18,447.00 

E. Total Direct and Indirect (F&A) Costs Requested (C + D) 638,615.00 

F. Budget Justification Budget_Justification.pdf 

Contact PD/PI: GIEDROC, DAVID P.
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Stipends. Stipends are requested for a total of 34 training grant slots at the federally-mandated 
rate of $24,324 per trainee distributed as 6/6/6/8/8 slots over this five-year project period. This 
will provide partial stipend support for seventeen (17) QCB trainees who will generally be 
supported by the grant during their second and third years of graduate study. The College of 
Arts and Sciences and the primary research advisor of each QCB fellow will partner to provide a 
supplement to the stipend to a total level of $27,500 per year per trainee (this is the current level 
of graduate student compensation), the latter from unrestricted PI funds. The College of Arts 
and Sciences and the University Graduate School will partner to fully fund an additional 15 
training “slots” (3 per year, for five years) as described in the text of the application and in 
Letters of Support. 

Tuition, Fees and Trainee-related Expenses. These fees represent best estimates of the true 
costs of a graduate education at Indiana University, Bloomington. Training related expenses 
are requested at the full mandated level of $4,200 per trainee; these funds will be used to pay 
health insurance benefits for all externally supported trainees. Graduate student fee remission 
is requested at the full out-of-state graduate rate. The College of Arts and Sciences has agreed 
to cost share tuition in excess of the agency mandated rate of $16,000 per year per trainee. 

Trainee Travel. Travel funds are requested at a level of $300 per trainee per year to partially 
offset costs of trainee travel to attend an appropriate annual national scientific meeting, with any 
additional cost borne by PI research grants. An appropriate annual conference might include 
National Symposia of the American Chemical Society, Pittcon, the Protein Society, the 
Biophysical Society, the American Cell Biology meeting or a Gordon Research Conference or 
Seiminar on a topic of interest to the training group. Funds will be competitively awarded to the 
trainees who plan to actively participate in the meeting by presenting their work in the form of a 
poster or an oral presentation. 

Contact PD/PI: GIEDROC, DAVID P.

Budget Justification Attachment                                                                               
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 

PHS 398 TRAINING BUDGET, Cumulative Budget 
A. Stipends, Tuition/Fees 

Stipends 
Requested ($) 

Tuition/Fees 
Requested ($) 

Undergraduate: 0.00 0.00 

Predoctoral: Single Degree 827,016.00 1,518,388.00 

Dual Degree 0.00 0.00 

Total Predoctoral 827,016.00 1,518,388.00 

Postdoctoral: Non-Degree Seeking 0.00 0.00 

Degree Seeking 0.00 0.00 

Total Postdoctoral 0.00 0.00 

Other: 0.00 0.00 

Totals    827,016.00 1,518,388.00 

Total Stipends + Tuition/Fees Requested    2,345,404.00 

B. Other Direct Costs Funds Requested ($) 
Trainee Travel 10,200.00 

Training Related Expenses 142,800.00 

Total Direct Costs from R&R Budget Form (if applicable) 0.00 

Consortium Training Costs (if applicable) 0.00 

Total Other Direct Costs Requested    153,000.00 

C. Total Direct Costs Requested (A + B) 2,498,404.00 

D. Total Indirect (F&A) Costs Requested 78,402.00 

E. Total Direct and Indirect (F&A) Costs Requested (C + D) 2,576,806.00 

Contact PD/PI: GIEDROC, DAVID P.
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PHS 398 Cover Page Supplement 
OMB Number: 0925-0001 

Expiration Date: 03/31/2020 

Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341 . Received Date: 

1. Vertebrate Animals Section 

Are vertebrate animals euthanized? ❍ Yes ● No 

If "Yes" to euthanasia 

Is the method consistent with American Veterinary Medical Association (AVMA) guidelines? 

❍ Yes ❍ No 

If "No" to AVMA guidelines, describe method and provide scientific justification 

2. *Program Income Section 

*Is program income anticipated during the periods for which the grant support is requested? 

❍ Yes ● No 

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and 
source(s). Otherwise, leave this section blank. 

*Budget Period *Anticipated Amount ($) *Source(s) 

Contact PD/PI: GIEDROC, DAVID P.
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PHS 398 Cover Page Supplement 

Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341 . Received Date: 

3. Human Embryonic Stem Cells Section 

*Does the proposed project involve human embryonic stem cells? ❍ Yes ● No 

If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the 
following list: http://grants.nih.gov/stem_cells/registry/current.htm. Or, if a specific stem cell line cannot be referenced at this time, 
check the box indicating that one from the registry will be used: 

❏ Specific stem cell line cannot be referenced at this time. One from the registry will be used. 
Cell Line(s) (Example: 0004): 

4. Inventions and Patents Section (Renewal applications) 
*Inventions and Patents: ❍ Yes ● No 

If the answer is "Yes" then please answer the following: 

*Previously Reported: ❍ Yes ❍ No 

5. Change of Investigator/Change of Institution Section 
❏ Change of Project Director/Principal Investigator 
Name of former Project Director/Principal Investigator 
Prefix: 
*First Name: 
Middle Name: 
*Last Name: 
Suffix: 

❏ Change of Grantee Institution 

*Name of former institution: 

Contact PD/PI: GIEDROC, DAVID P.
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Tracking Number: GRANT12630331 Funding Opportunity Number: PAR-17-341. Received Date: 2018-05-24T15:36:00.000-04:00 

PHS 398 Research Training Program Plan 

OMB Number: 0925-0001 

Expiration Date: 03/31/2020 

Introduction 
1. Introduction to Application 
(for Resubmission and Revision applications) 

Training Program Section 

* 2. Program Plan Training_Program_Plan.pdf 

3. Plan for Instruction in the Responsible Conduct 
of Research 

Plan_for_Instruction_RCR.pdf 

4. Plan for Instruction in Methods for Enhancing 
Reproducibility 

Plan_for_Instruction_MER.pdf 

5. Multiple PD/PI Leadership Plan(if applicable) 

6. Progress Report
 (for Renewal applications) 

Faculty, Trainees and Training Record Section 

7. Participating Faculty Biosketches Faculty_Biosketches.pdf 

8. Letters of Support Institutional_Letters.pdf 

9. Data Tables Data_Tables.pdf 

Other Training Program Section 

10. Vertebrate Animals 

11. Select Agent Research 

12. Consortium/Contractual Arrangements 

Appendix 

13. Appendix A_RCR_Syllabus.pdf 
B_Courses_Electives_Training_Activities.pdf 
C_Evaluation_and_Assesment.pdf 
D_Conflict_Resolution_Protocols.pdf 
E_Trainee_Appointment_Procedures.pdf 

Contact PD/PI: GIEDROC, DAVID P.
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animal and whole animal imaging facilities are housed in MSBII. The addition of these trainers, coupled 

with new trainer appointments in MCB and in Chemistry, will catalyze the development of what we 

anticipate will be a new, highly dynamic “molecular signaling” research node as part of our QCB training 

program (Section VI). Our campus also boasts a rich history in organismal and developmental biology 

and genetics (Salvadore Luria and the Paramecium biologist Tracey Sonneborn were faculty members 

here) and more recent strengths in cancer biology and virus assembly. Our training program continues to 

drive extensive collaborations among biologists, chemists and physicists in solving problems in 

developmental biology and infectious disease (Section VI). 
Finally, a number of other major institutional developments, enabled in many ways by the success of 

both Simon Hall and MSBII to catalyze interdisciplinary science, continue to transform graduate education 

on the Bloomington campus. One was the formal creation of a Department of Molecular and Cellular 

Biochemistry (MCB) in 2009. The growth of MCB, now chaired by QCB TP Steering Committee member 

Steve Bell, has allowed our campus to significantly enlarge its research footprint in DNA metabolism and 

cancer biology; four members of MCB, including two Assistant Professors, are trainers on this program 

(Table 2). This led to a recent (2018) comprehensive and topical redesign of how we teach students in 

the Biochemistry Ph.D. program that the QCB training program is poised to embrace, in much the same 

way that the establishment and growth of two new interdepartmental graduate programs, in Cell, Molecular 

and Cancer Biology (CMCB; 2016) and Neuroscience (2013) are expected to do (Tables 1, 2). 

A second major institutional development is the Grand Challenges Program, a Presidential-level 

research initiative that seeks to build bridges across traditional disciplines to solve a number of large, 

complex problems that face our society. Significant numbers of QCB TP trainers are associated with the 

first funded Grand Challenge, the Precision Health Initiative (PHI, 2016-2021). The PHI is a $120M faculty 

hiring and infrastructure project that spans the IU School of Medicine in Indianapolis and the IU 

Bloomington campuses, with the goal to broadly employ precision medicine to accelerate the pace of 

discovery of new therapeutics that target triple negative breast cancer, multiple myeloma and devastating 

childhood and neurological diseases. The Chemical Biology Pillar of the PHI provides significant start-up 

funding for new faculty and QCB preceptors in Chemistry, Biology and MCB and resources to acquire new 

instrumentation in mass spectrometry and structural biology that are integral to the research programs of 

these faculty. QCB TP Program Director (PD) Giedroc is a member of the PHI Steering Committee, thus 

ensuring that these substantial resources, alongside QCB training faculty in CMCB and Neuroscience 

programs (Table 2), can be leveraged to significantly enhance the QCB trainee research experience in 

therapeutic target identification and characterization, and drug discovery. 

Instrumentation. QCB trainers play important administrative leadership roles in a host of core 

research laboratories that support the research projects of QCB trainees, with significant enhancements 

coming online over the last five years (see Facilities and Environment). In addition, these core 

laboratories are expertly managed by non-tenure track Ph.D.-level Scientists, most on 12-month college-

budgeted appointments, allowing us to keep research costs to a minimum. The mass spectrometry (MS) 

capabilities are organized under the Waters Center of Excellence, so-designated in honor of QCP TP 

preceptor and Distinguished Professor David Clemmer, in recognition of his significant contributions to ion 

mobility mass spectrometry. The Waters Center hosts the Laboratory for Biological Mass Spectrometry 

(LBMS) under the direction of Associate Scientist Jon Trinidad, which provides significant analytical 

expertise and instrumentation for global proteomics and post-translational modification studies. The LBMS 

works hand-in-hand with the Mass Spectrometry Facility, which provides GC-MS and MS-MS support for 

high mass accuracy metabolomics studies. The Nanoscale Characterization Facility (NCF) enables 

research in materials and nanobiology and hosts a number of atomic force microscopes and a Focused 

Ion Beam (FIB) instrument, used for high resolution cryo-electron microscopy, image reconstruction and 

electron cryo-tomography, allowing trainees to investigate macromolecular assemblies, e.g., viruses, to 

organelles and cells, using state-of-the-art tools. The closely associated Electron Microscopy Center 

(EMC) provides cryo-electron microscopy in the form of a 300 keV cryo-TEM equipped with a direct 

electron detection camera and a new 1400 TEM in the Department of Biology. The EMC enjoys strong, 

recurring support as a College of Arts and Sciences Research Center and will add an FEI Glacios 200 kV 

dedicated cryo-TEM, slated for installation in early 2019 and shared by QCB trainers in Chemistry, Biology 

and MCB. These departments have partnered to provide four Scientists who operate and maintain 
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instrumentation associated with the NCF and the EMC. Other structural biology instrumentation and 

associated staff expertise in NMR spectroscopy and x-ray crystallography include 600 and 800 MHz 

Agilent NMR spectrometers (with the 600 now converted to a Bruker instrument, June 2018) both equipped 

with cryoprobe systems, and significant x-ray crystallographic and robotics capabilities associated with the 

Macromolecular Crystallography Facility in Simon Hall. The Light Microscopy Imaging Center (LMIC), 

supported by the Office of the Vice Provost for Research and by the College of Arts and Sciences, houses 

an impressive collection of instrumentation for all types of light microscopy, including a new OMX 3D-

structured illumination super-resolution imaging system, which is ideally suited for imaging of bacterial 

cells, a particular programmatic strength on campus. These facilities, coupled with significant MRI-based 

and other animal imaging modalities available in MSBII make the Bloomington campus an outstanding 

venue in which to implement cross-disciplinary graduate training in QCB. 

Support for Graduate Education. Indiana University was founded in 1820 and since awarding its 

first Ph.D. in 1882 now offers doctorates in 85 different disciplines on the Bloomington campus. The 

administrative home of five of the six participating departments and programs in this proposed training 

program (Biology, Chemistry, Molecular and Cellular Biochemistry, the Program in Neuroscience and 

Physics) is the College of Arts and Sciences. The administrative structure of the College features an 

Executive Dean, and Executive Associate Dean and three Associate Deans (AD), including one AD in 

Natural and Mathematical Sciences.  Another AD, Michael McGinnis, serves as the AD for Graduate 

Education. Dr. McGinnis is and will continue to serve as a member of the internal advisory committee for 

the QCB TP (Section III.A). This administrative organization allows the College to more effectively engage 

departments and the University Graduate School to target high achieving students from STIM (Science, 

Technology, Informatics and Mathematics) disciplines and other underrepresented groups for institutional 

fellowship support of students who show an interest in the QCB training program and other affiliated 

departmental programs that feed into the program. A proactive Office of the Vice President for Diversity, 

Equity, and Multicultural Affairs (OVPDEMA), led by Dr. James Wimbush, is strongly integrated into the 

University Graduate School (UGS), as the Dean of the UGS is also Dr. Wimbush. This creates a nimble 

administrative structure that seeks to drive QCB trainee diversity (see Institutional Letters of Support), 
while sponsoring workshops on the importance of prioritizing the recruitment and retention of highly 

qualified trainees from underrepresented groups (see Recruitment Plan). Indiana University is strongly 

committed to these efforts, and as an institutional member of the National Center for Faculty Development 

and Diversity (NCFDD), provides additional resources to recruit and retain diverse faculty and graduate 

students, with expertise in mentoring and skill building, both important for future success. Additional 

resources available to graduate trainees to improve their mentoring and writing skills are available in the 

Graduate Mentoring Center of the University Graduate School (see Retention Plan). 

Snapshot of the Training Environments of the QCB TP Participating Departments. Table 1 
reveals that the six departments and programs participating in the QCB Training Program collectively host 

191 unique faculty who are currently training 558 graduate students and 104 postdoctoral scientists. The 

34 QCB preceptors are responsible for training 168 (30% of total) and 29 (28%) graduate and postdoctoral 

trainees, respectively, and thus comprise a core component of this collective graduate training mission. Of 

the 168 total graduate trainees in QCB trainer groups, 117 (70%) are eligible for support by this training 

program. Table 2 lists the 34 QCB TP preceptors with their primary (and secondary) departmental and 

programmatic affiliations, a summary of their research interests and graduate and post-graduate training 

records. These data reveal a tremendous breadth of expertise in chemical and physical biology, and a 

highly-experienced training faculty, with 226 total graduate students having completed doctoral training 

under their tutelage in the last 10 years (6.6 per QCB trainer), with 86% continuing in research-intensive 

or related careers. The trainer group also boasts significant postdoctoral training experience, with 115 

postdoctoral scientists having completed their training, and 94% continuing in research careers. 

Table 3 shows that there are five existing T32 training grant programs on the Bloomington campus 

including this NIGMS-funded CBI program in QCB. Three of the remaining four training programs are 

based in the Department of Psychological and Brain Sciences (PBS), home to the Program in 

Neuroscience, and are either strongly thematic, specifically oriented toward drug abuse or post-natal 

behavioral development, or clinical-translational in nature, and involve only QCB trainers Mackie, Lu and 

Hohmann, all based in Neuroscience. A fourth training program, focused on behavioral and evolutionary 
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aspects of sex, gender and reproduction, is based in the Department of Biology, with no faculty overlap 

with this CBI program. Our training program in Quantitative and Chemical Biology (QCB) is the only one 
on the Bloomington campus that provides broad-based, interdisciplinary molecular-level predoctoral 
training that is currently funded by NIGMS. Table 4 lists all single PI/PD and MPI external research and 

contract grant support of the 34 QCB preceptors, which exceeds $5.0M in the current year in direct costs, 

or nearly $150,000 per trainer, and includes 42 unique single PI/PD or MPI NIH grants. 

1.B. Training Mission 
The overall training mission of the QCB Training Program is to transform graduate education in the 

molecular sciences on the Bloomington campus, by facilitating interdisciplinary and collaborative research 

training in the chemical, physical and biological sciences to address important problems in biology and 

medicine. The program does this by providing a core didactic and extracurricular experience in chemical 

and physical biology that seamlessly integrates quantitative and rigorous training into traditional disciplines 

defined by the six Ph.D.-granting graduate programs that nominate trainees for support by the program. 

This creates a highly diverse trainee cohort from a wide range of disciplinary cultures and scientific 

backgrounds that organically enhances broad, scientific literacy across the group, while simultaneously 

providing for the highest quality mentored research experience. Thus, an overriding objective of our 

program is to move trainees beyond their disciplinary “comfort zones” at the right time in their graduate 
careers, whether it be the descriptive realm of biology or the rigor of the physical and chemical sciences, 

to a common intersection that coalesces around solutions to biologically important problems. 

Meeting the following four objectives will allow us to achieve our goal of sustaining trainee interest in 

working toward meaningful, collaborative and research-intensive careers by reaching attrition (≤10%), 

time-to-degree (5.0 years) and trainee cohort diversity (≥20%) metrics that exceed those of the component 

participating graduate programs from which the training program draws. 

1.C. Objectives 
Objective 1. Create a transformative graduate training program that is unique, strongly value-added 

and embraced by the upper administration. The QCB TP is readily distinguished from other graduate 

programs on campus in that it formalizes high impact, interdisciplinary and collaborative training 

opportunities for trainees from one of six distinct academic backgrounds. Our six graduate feeder programs 

that support the QCB TP are by definition, discipline-specific; as such our program complements these 

more traditional graduate programs. In satisfying the curricular requirements of the training program which 

includes six (6) credits of QCB TP core and elective courses (Section I.D), trainees earn a graduate 

school-approved minor in Chemical and Physical Biology (CPB), superimposed on a discipline-specific 

Ph.D. degree. Indiana University and in particular, the College of Arts and Sciences, is strongly supportive 

of this type of graduate training, as evidenced by the significant numbers of matching slots provided by the 

College of Arts and Sciences and the University Graduate School (see Institutional Letters of Support). 
Objective 2. Catalyze collaboration, quantitative reasoning and cross-disciplinary training among 

trainees from a variety of scientific backgrounds. The Bloomington campus provides a highly collegial and 

collaborative research environment that is strongly facilitated by the physical proximity of QCB TP trainer 

laboratories (see Facilities and Environment).  As described in more detail below, the QCB TP Steering 

Committee, in consultation with our Internal Advisory Committee (Section III), recently (2017-2018) 

updated the QCB training faculty by removing inactive trainers and adding new trainers, which adds 

considerably to our biological expertise in cancer biology, molecular neuroscience and signaling, and 

membrane protein structure and proteostasis, while strategically pairing outstanding new hires with 

established investigators across four departments and programs (Section VI).  These new trainers not 

only enhance the QCB trainer group’s ability to apply cutting-edge chemical and physical tools to solve a 

wider array of biological problems, but also provide new opportunities to bring an emphasis on scientific 

reasoning, research design and methods and quantitative analysis to a wider range of trainees from 

diverse scientific backgrounds. These enhancements to the training environment are integrated into QCB 

Journal Club (Section I.D) (see Plan for Instruction in Methods for Enhancing Reproducibility).  QCB 

Journal Club also hosts an eight contact-hour intensive course in the Responsible Conduct of Research 

(RCR), thus elevating instruction in research responsibility, integrity and reproducibility to that of a didactic 
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class requirement of the training program (see Plan for the Instruction in the Responsible Conduct of 
Research). 

Objective 3. Provide value-added extracurricular activities that expose trainees to a wide range of 
research areas, while teaching essential communication and professional leadership skills. We have 

developed a number of innovative extracurricular features that collectively provide opportunities beyond 

QCB Journal Club for students from the chemical, physical and biological sciences to interact and learn 

together (Section I.D). These include the annual Watanabe Symposium in Chemical Biology, which brings 

4-5 internationally renowned scientists in chemical and physical biology to Bloomington each Fall, while 

also featuring a poster session that highlights the research activities of trainees, students and postdocs in 

QCB TP preceptor laboratories. Two other innovative events are QCB Evenings and QCB-trainee Invited 

Seminar Series, which are now entirely trainee-run, organized and publicized on social media (@iuqcb) by 

our two QCB ambassadors. QCB ambassadors are current QCB trainees appointed by the Steering 

Committee for one-year terms (Section III.A) and serve as liaisons between the trainee cohort and 

program leadership and represent a deliberate strategy to establish trainee ownership of their training 

program. Both QCB Evenings and QCB-trainee Invited Seminar Series provide significant leadership 

opportunities for trainees. These activities, in addition to the Watanabe Symposium, also provide significant 

one-on-one networking opportunities, while exposing trainees to the breadth of careers and biomedical 

research topics integral to our molecular understanding of human health, physiology and disease. 

Objective 4. Develop a diverse pool of well-trained scientists who are prepared for a wide range of 
career choices. Satisfying this objective derives from our deliberate efforts to diversify the trainee cohort, 

not only in terms of the racial, ethnic, socioeconomic and disabilities status, but also in terms of disciplinary 

field of study (Section I.D). We then take this diverse pool of students and provide them opportunities to 

perform research between traditional disciplines, while exposing them to a very wide range of research 

interests that collectively characterize the QCB trainee cohort.  Superimposed on this are significant career 

development opportunities built into the QCB training program itself, as well as additional career activities, 

including the IU Career Development Symposium, sponsored by the Department of Chemistry, most 

recently in partnership with the Walter Center for Career Achievement in the College of Arts and Sciences. 

This event was initiated in 2015 by Chemistry graduate students and has occurred annually since then; in 

the upcoming project period, our QCB trainee cohort proposes to add panelists and participants who can 

speak to the breadth of careers available to QCB TP students more broadly (Section II). 
I.D. Overall Training Plan 

Didactic Training/Core Curriculum. The QCB training 

program is designed to attract students with undergraduate 

degrees in chemistry, biology, biochemistry, biophysics, 

neuroscience or physics who seek to develop and utilize leading-

edge quantitative and chemical approaches to explore biological 

problems important in human health and disease. The overriding 
principle that governs development and evolution of the curriculum 

is that it is value-added on a traditional core disciplinary program 

of study. We establish the program in this way since the program 

itself is not degree-granting. Prospective trainees are admitted to 

Graduate School in one of three degree-granting department-

based programs, in Chemistry, Biology, and Physics, or in one of 

three interdepartmental programs, in Biochemistry (administrative-

ly housed in MCB), Cell, Molecular and Cancer Biology (CMCB, 

housed in the Bloomington campus of the IU School of Medicine), 

or the Program in Neuroscience (housed in the Department of 

Psychology and Brain Sciences, PBS). In Chemistry, students 

typically begin their formal classwork in one of six subdisciplines in 

the Fall of year 1, e.g., analytical chemistry, chemical biology, 

inorganic chemistry, materials chemistry, organic chemistry or 

physical chemistry, and ultimately earn their degrees specializing in that subdiscipline. In addition, Physics 
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has established a biophysics track as an option to a traditional degree program in Physics.  Although these 

disciplinary programs encompass anywhere from 12-27 credits, 6 credits of elective courses are always 

required and are used to satisfy a University requirement for a declared minor. As such, the Graduate 

School has approved a minor in Chemical and Physical Biology (CPB), which is satisfied by the six core 

credits of the core curriculum of QCB TP (Fig. 1). CPB also doubles as one of three “minor” tracks in the 

Biochemistry Ph.D. program, and thus serves both purposes. This 6-credit core is programmatically 

supplemented by two semesters of QCB Journal Club (CHEM C689) in the Fall of their second and third 

years, and continuous participation in other extracurricular activities associated with the program. 

The proposed QCB TP construct (Fig. 1) (see Table C below for sample curricula) emphasizes the 

centrality of QCB TP requirements on what is otherwise a standard, distinct disciplinary focus. The two 

core didactic courses (CHEM C680 and CHEM C681) are designed to arm the student with a fundamental 

"language" or “tool-box” of chemical and physical biology that enables him/her to develop dissertation 

projects in interdisciplinary areas as a result of interacting with colleagues in other areas of chemistry, 

physics or biology. This is a central and unique aspect of the proposed program and is motivated by the 

fact that the often-forced separation of chemistry, sometimes defined as the making and breaking of bonds, 

from physical principles and measurement science, is not in our trainee’s best interests. For example, 

advances in natural products synthesis and discovery will increasingly rely on innovations in separations 

science and mass spectrometry, just like enhancements in single molecule methods and macromolecular 

dynamics are critically dependent on protein and nucleic acid labeling strategies, advances in surface 

science, and innovations in optical spectroscopy or spin physics.  These are just two of many examples 

that highlight the importance of training the next generation of scientists broadly across the chemistry-

biology interface. QCB Journal Club coupled with an additional three credits of approved QCB TP electives 

(discussed below) reinforces and expands the concepts learned in these two core courses. 

Two didactic 1.5 cr (8 week) courses and a program-specific journal club were developed specifically 

for this training program and are discussed in more detail below.  They are Introduction to Quantitative 

Biology and Measurement (CHEM C680), Introduction to Chemical Biology I (CHEM C681) and QCB 

Journal Club (CHEM C689).  Both C680 and the C681 have each been taught four times during the current 

funding cycle; note that CHEM C681 is actually a first course of a full semester (3 cr) sequence, which is 

followed by CHEM C682, Introduction to Chemical Biology II.  As shown in the QCB TP construct (Fig. 1), 

C681 is a 1.5 cr core course in the QCP TP for all students, with C682 left as an elective (Section I.D.e). 

Our experience in developing C680, C681 and C689 is that students from diverse disciplines often 

have varying gaps in past training that need to be bridged in order to maximize the pedagogical impact of 

our core classes. No single class can possibly serve such a function without the danger of boring some 

students and losing others depending on the area discussed. However, smaller teaching modules on 

demand could serve such a function. Therefore, we propose to continue a key component of the QCB TP 
moving forward, which is the development of small topic-based e-learning modules with incorporated 
learning assessments created entirely by trainees with training faculty input. The goals for the development 

of these online training units are 1) to solidify student knowledge of scientific concepts and content and 

increase trainee communication skills by having them teach others; 2) to develop trainee skills in 

communicating in and working in multidisciplinary teams centered around a common goal—specifically a 

coauthored e-learning module; 3) to build a repository of mini-classes on topics related to quantitative and 

chemical biology and its foundations, serving not only trainees but also the broader scientific community 

on campus; and 4) to allow trainees and other scientists a facile method to easily learn (or brush up on) 

the fundamentals of techniques, experiments, and knowledge in order to form a shared community 

centered on a common language. During the current award cycle, students have completed a number of 

these learning assist e-modules under the direction of co-Director Pohl as part of CHEM C681, and now 

include terpene biosynthesis, high-throughput screening methods, molecular imaging, natural products 

and biological targets, and oligosaccharide synthesis. 

I.D.a. Topic-based e-learning modules. Based on the success of these existing e-modules to meet 

the needs of diverse students, and follow-up discussions from currently supported QCB trainees, these 

initially developed e-modules will be supplemented in the upcoming project period by those focused more 

heavily on fundamental concepts in biology, chemistry and physics, for use as background material, and 
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a number designed to further reinforce concepts in rigor and reproducibility.  Proposed training e-modules 

to be developed are 1) basic methods for the statistical analysis of data from biological replicates (p-values, 

various tests of significance, variance, propagation of errors, etc.); 2) general cell biology and biochemistry 

basics; 3) organic chemical reactions commonly used in chemical biology; 4) basic protein and nucleic 

acid structure and quantitative and qualitative characterization techniques; and 5) the basics of biological 

mass spectrometry.  Currently or previously supported trainees who feel very knowledgeable in a particular 

area will work in teams of 2-4 students in C681 to develop these modules over the course of the next 2-3 

years. This group will reach a consensus on the key concepts that the learning module will need to include 

as well as the sequence of content to create an ≈hour-long module. The task to generate specific 

PowerPoint slides will then be divided among the team members; once the module is created, team 

members will then evaluate it by providing a series of problems or questions to other groups of students 

not involved in preparing the module, to assess their understanding. Other trainee groups will develop new 

modules that will be of interest to the group. The campus also has a strong instructional technology group 

at the Center for Innovative Teaching and Learning (CITL) who have been critical in providing insights into 

the development of online learning methods and who are readily available for consultation. 

I.D.b. Introduction to Chemical Biology (C681/C682; N. Pohl or M. VanNieuwenhze, instructors). 
C681, Introduction to Chemical Biology I and C682, Introduction to Chemical Biology II, are sequential 1.5 

cr (8 week) courses (see Appendix B.1 for C681/C682 syllabi for Spring 2017 and Spring 2018 taught by 

two different instructors). C681 is more of an applications in chemical biology course and covers microarray 

technology, protein labeling, chemical genetics, small molecule interactions with proteins/DNA, modulation 

of protein-protein interactions, RNA aptamers and molecular evolution. C682, on the other hand, has a 

stronger synthetic focus, incorporating basic elements of chemical biology including peptide synthesis and 

chemical ligation methods, oligonucleotide and oligosaccharide synthesis, diversity oriented synthesis and 

combinatorial libraries, bioorthogonal reactions, high throughput screening methods and their use in drug 

discovery, and secondary metabolism. We are fortunate in that two different instructors now have 

significant experience with C681 (from Spring 2015-2018), and both have designed this course to be 

readily accessible to trainees not specializing in organic chemistry, e.g., those currently in physical or 

analytical chemistry, physics, biology or biochemistry, and requires only a solid undergraduate course in 

organic chemistry. New trainees from the neuroscience program should likewise have no particular 

difficulties with this course.  As outlined above, topics-based e-modules to be developed by trainees should 

help to fill in any remaining knowledge gaps that students encounter (Fig. 1).  
I.D.c. Introduction to Quantitative Biology and Measurement (C680, 1.5 cr; B. Dragnea or D. 

Giedroc, instructors). This second core course of the QCB TP curriculum is CHEM C680 (see Appendix 
B.2 for with a recent syllabus and schedule of classes, for Fall 2017). This course, most recently taught 

by PD Giedroc (Fall 2016, Fall 2017) is a hybrid course that incorporates strong elements of quantitative 

data acquisition, analysis and interpretation presented in the context of an introduction to the “tools of 

physical biology.” The course is divided into four sections of approximately equal duration. They include 

1) equilibrium binding; 2) single-molecule science; 3) biological mass spectrometry, and 4) electron 

microscopy, all topics with which QCB trainees should have some familiarity. In addition to Dr. Giedroc, 

two staff Research Scientists, Dr. Jon Karty, Director of the Mass Spectrometry Facility (MSF) and Dr. Joe 

Wang, of the EM Center, teach the sections on mass spectrometry and (cryo)-electron microscopy. C680 

features the foundational concepts of energy levels and macromolecular equilibria, binding polynomials 

and partition functions that are developed alongside a comprehensive discussion of timescales and 

conformational dynamics, and how various dynamics might be probed by which approaches. This is 

followed by a discussion of quantitative proteomic and metabolomic profiling, including post-translational 

modifications (PTMs), and modern electron microscopy, from negative strain to cryo-TEM and new direct 

electron detection methods to single particle reconstruction. CHEM C680 therefore has two 

complementary objectives. The first is to introduce students to the cutting-edge instrumentation available 

for use in their dissertation research, with a focus on capabilities and measurement (data analysis, 

sensitivity, resolution, quantitative strengths and limitations of each approach) and comparatively less so 

on the theory of the measurement. This prepares students who take this course to take an advanced 

elective(s) that better covers the theoretical underpinnings and applications of each approach in much 

more depth (see Table C, below), i.e., much like C681 is a “feeder” course for advanced electives in 
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chemical biology and biocatalysis, C680 becomes a feeder course for advanced electives on the 

biophysics side of the QCB Training Program. As can be seen, this course directly develops the concepts 
of rigor and reproducibility for trainees in a very concrete way, from a variety of perspectives (see Plan for 
Instruction in Methods for Enhancing Reproducibility). The second equally important objective is that 

this course allows us to cover topical research findings and new approaches in QCB Journal Club (C689), 

thus enhancing the value of the discussion as an essential part of this course, led by the students. 

d. QCB Journal Club (C689) (1 cr, twice). QCB Journal Club is a 1 cr student seminar-based 

course and is designed to bring together graduate trainees, postdoctoral associates and QCB TP 

preceptors to discuss recent literature in the broad, interdisciplinary area of Quantitative and Chemical 

Biology. Effective Fall 2014, this course was offered in the Fall semester only, which has allowed us to 

maintain the intensity and broad interdisciplinary participation by both faculty and trainees alike. C689 

provides coverage of three to four separate topics to be decided upon by each of three to four participating 

faculty instructors.  Each topic or section of the course encompasses 3-4 student-led presentations (Table 
A). Prior to the first presentation in a series, the faculty instructor provides an overview of the general topic 

highlighting the broad context of the material to be presented in that section.  Each presentation is given 

by a single student (the Presenter), with an assigned Discussion Leader charged with developing 

discussion questions and leading the open discussion that follows the presentation (see Appendix B.3 for 

a sample syllabus). Feedback on trainee surveys (Section IX) reveals that C689 is a very popular course. 

Fourteen (14) of the current QCB TP preceptors have now participated in C689 over the last four years 

(Table A). The topics that have been discussed span an enormous range of research areas of interest to 

QCB TP trainers and trainees alike. On average, 10-12 students attend these presentations at any one 

time. Students can register for this course up to two times for graduate credit. This course satisfies the 

general student seminar requirement in Chemistry (chemical biology) and Biochemistry degree programs 

(C800, B600) and other “journal club” requirements in other feeder graduate programs, and thus has no 

substantive impact on individual Ph.D. curricular requirements or time-to-degree. QCB students supported 

by the grant are required to register for the course twice, with the other registrants/speakers drawn from 

students and trainees in QCB TP preceptor laboratories. 

In Fall 2016, C689 course director Charles Dann added four two-hour sessions on Research Ethics 

and the Responsible Conduct of Research (RCR) to ensure that all QCB trainees are exposed to a 

consistent research ethics and RCR training experience that is strongly integrated into their graduate 

training (Table A).  This training utilizes a small group discussion format, covers six NIH-mandated topics 
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and involves extensive use of case studies and is further discussed elsewhere (see Plan for the 
Instruction in the Responsible Conduct of Research). 

I.D.e. QCB TP advanced electives. Three credits of graduate electives round out the QCB TP 

curriculum and coupled with required core C680/C681 satisfy the six-credit minor requirement of the 

Graduate School in Chemical and Physical Biology (CPB) (Fig. 1).  Table B provides a listing of all 1.5 

and 3 cr courses that currently satisfy the QCB elective requirement (a fuller description of these courses 

is provided in Appendix B.4). These courses allow a student to customize his/her graduate education by 

selecting those that are most directly relevant to their research interests. The Curriculum Committee 

(Section III) considers on a rolling basis new course additions to this roster of courses as needed. QCB 

TP trainees will enroll in two of these 1.5 cr courses or a single 3 cr course to satisfy the six-credit 

requirements of the program (Table B; QCB trainers highlighted in bold). As these courses continue to 

come online, we anticipate that the disciplinary (departmental and subdisciplinary) component of the QCB 

TP construct (currently 12 cr; Fig. 1) will be reduced, allowing students to organically incorporate additional 

didactic interdisciplinary training into this and other future training programs in other areas. Thus, it is our 

sense that the NIGMS support will continue to catalyze a transformation of the graduate training culture 

on campus (Section 1.B). 

I.D.f.  Rotations, Dissertation Research, Candidacy Examinations and the Final Defense. 
First year: The details of these first-year processes typically follow departmental or program-specific 

conventions. Students currently join laboratories in the Fall semester of the first year (in Chemistry, 

Physics, Neuroscience) or immediately following the Fall semester of year 1 (Biochemistry, Biology, 

CMCB). Students who enter through Biochemistry, Biology and CMCB do one semester of three research 

rotations, each of ≈5 weeks duration, prior to choosing a thesis laboratory at the end of the Fall semester. 

Every effort is made to match students with their first-choice research advisor, in a process that is managed 

by the Directors of Graduate Studies (DGS) in each program, in consultation with students and prospective 

mentors. We provide all students sufficient tools to make an informed decision by encouraging discussions 
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with the DGS, other faculty and students, and the prospective advisor.  Students officially join groups on 

January 1 of their first year. 

In the three programs that don’t currently require research rotations (Chemistry, Physics and 

Neuroscience), we are currently implementing, effective Fall 2019, an “opt-in” QCB program-specific, one 

semester research rotation requirement, as a pre-condition for consideration for a fellowship award in our 

annual Spring QCB Fellowship competition, which considers upcoming second-year students for support 

in years 2-3 (Fig. 1). In Chemistry, students enroll in CHEM C500, a two semester-long independent 

research course which requires mid-term and final reports to be submitted by the student to the Graduate 

Office (see Plan for Instruction in Methods for Enhancing Reproducibility). As part of C500, students 

initially learn about research opportunities at a Fall semester, year 1 poster session, and by further 

educating themselves about research opportunities by attending weekly group meetings and/or working 

on their classwork in a lab(s) of their choice. They are then matched with a laboratory mentor in early 

October of the first semester by mutual consent, and begin working on a C500 project through the end of 

the spring semester of year 1. The “opt-in” QCB TP rotation requirement would allow students originally 

targeted for admission by the QCB Recruitment Committee (Section III.A) and therefore interested in 

joining a QCB trainer laboratory in Chemistry, to tailor their C500 experience to incorporate three 5-week 

rotations, with the first of these to end on October 1 (the time at which other students in chemistry join 

groups). These students would then complete two additional five-week rotations, one of which must be 

taken with a QCB trainer outside that student’s core divisional (chemistry) or departmental affiliation, to be 

followed by submission of a mid-term (December) C500 report that describes their research experiences 

in each of three laboratories. Students are then matched by the DGS to thesis laboratories, and join groups 

on January 1, with the final C500 report submitted in the usual way. 

Implementation of this “opt-in” QCB rotation requirement is facilitated by the fact that the DGS in 

Chemistry (A. Flood) is also chair of the QCB Curriculum Committee (Section III.A). We plan to implement 

an exactly parallel process in Neuroscience and in Physics with the analogous requirement that one of 

these three rotations be carried out in a QCB trainer laboratory outside of a student’s primary program 

(Neuroscience) or departmental (Physics) affiliation. We view this as an important mechanism to enhance 

cohesion and collaboration among both trainers and the prospective trainee cohort, while making our 

training program specific activities fully available to other students and trainees in feeder graduate 

programs. At the same time, this common research rotation experience satisfies one of our core training 

objectives, which is to expose students to the broadest possible research training experience in the context 

of disciplinary depth (Section 1.C). We also anticipate that, at least in Chemistry, this “opt-in” arrangement 

will readily spread to the rest of the department, consistent with the desire of students to have a stronger 

impact in how their graduate careers unfold. On April 15 of their first year, prospective trainees submit an 

application for support by the QCB TP (Section VII), begin their dissertation projects, and register for a 

slate of classes consistent with their research interests, while satisfying the QCB TP programmatic and 

curricular requirements outlined above.  

Second year: For those incoming second-year students awarded two-year QCB fellowships, the major 

form of second-year trainee evaluation is performance in didactic year 2 courses, including the QCB 

required curriculum; success (GPA≥3.0) in these courses will allow students to stand for their preliminary 

(candidacy) examinations in the 5th semester or Fall semester, year 3, as is common practice at Indiana 

University. Prior to standing for 5th semester examinations, the QCB training program will introduce one 

additional formal requirement prior releasing funds for this second year of support.  This requirement will 

be due May 15 (after completion of classes) and will consist of a two-page research progress report (outline 

of research objectives; progress toward those objectives, with any conference abstracts or publications 

clearly indicated; see Appendix C.1 for the annual progress report form) as well as trainee permission for 

the QCB TP steering committee to retrieve complete IU transcripts. These reports will be submitted via 

an online submission portal on our website, similar to that already established for the fellowship application 

process. One member of the QCB program Steering Committee (assigned by the PD) will evaluate these 

progress reports, and meet with the student one-on-one to discuss. After this meeting, the program will 

provide brief feedback in the form of written comments and specific recommendations on progress toward 

the development of technical, operational and professional development skills of the trainee, suitable for 

transmission to both the trainee and the primary research advisor(s). 
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Third year and beyond: Although all 5th semester candidacy examination procedures incorporate both 

written and oral defense components irrespective of graduate degree, the specific programmatic details 

differ slightly.  In Biology and CMCB, the written proposal is submitted beginning in summer after the fourth 

semester followed by an oral defense in the 5th semester; in the Chemical Biology division of Chemistry 

and in the Neuroscience and Biochemistry programs, the written exam is taken three weeks prior to the 

oral defense, both of which occur in the 5th semester.  In the analytical, inorganic, materials, physical 

chemistry divisions of Chemistry, the written “cumulative exam” requirement is satisfied by student-seminar 

courses CHEM A800, N800, M800 and P800 (1 cr, twice); in organic chemistry, students must pass a 

series of written cumulative exams prior to the oral defense. In the biophysics track in Physics, students 

take a two-day written examination that tests their general knowledge in physics, biophysics and 

computational methods at the end of the first year. In all cases, satisfactory performance on the written 

exam is required to stand for the oral defense of a comprehensive written document that outlines the 

background and significance, previous work and proposed work to be undertaken during the dissertation 

research phase of the program. 

After successful completion of the preliminary examinations, students are admitted to candidacy and 

work toward completion of their original research projects essentially full-time. In Biology, Biochemistry, 

CMCB and Neuroscience, it is required that students hold annual committee meetings in which they report 

on research progress. In Chemistry and in Physics, this is not currently a formal requirement; however, 

here again we introduce a QCB program-specific requirement.  All trainees in these latter two departments 

supported by a QCB TP fellowship will be required to submit a yearly written report to the Director of the 

Program (Appendix C.1) by May 15 of every year, and coincident with that, call a meeting of their advisory 

committees to report on progress (Section VII).  During these meetings, the advisory committee will 

evaluate research progress, as well as progress toward professional development objectives, and 

recommend what steps are needed to ensure a successful final defense, timely graduation from the 
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program and adequate professional development preparation for a career after graduate school. 

Representative curricula of students entering through non-traditional departmental and program portals 

while completing the requirements of the QCB TP are shown below (Table C). 

I.D.g. Extracurricular Value-added Programmatic Activities. An important training objective of 

our graduate training program is to hold events outside of the classroom that bring together trainers and 

trainees from disciplinary programs that otherwise would not interact. A small number of "signature events" 

that highlight the QCB TP and research from preceptor laboratories then become integral components of 

the training environment. We will continue to host the following activities: 

I.D.g.i.  Watanabe Symposium in Chemical Biology. Saturday, September 30, 2017 marked the 

eighth of what has become an annual programmatic event that highlights the QCB training program 

(Appendix B.5). This one-day symposium is hosted by PD Giedroc and former Chemistry faculty member 

and QCB trainer Richard DiMarchi and features oral presentations by four or five internationally recognized 

speakers from academia and industry, short presentations by several QCB TP preceptors and a poster 

session that showcases research activities of trainees in QCB TP laboratories. Our 2017 symposium on 

Biomolecular Machines featured four members of the US National Academy of Sciences, including Bob 

Sauer (MIT), Angela Gronenborn (University of Pittsburgh), Jody Puglisi (Stanford) and Taekjip Ha (Johns 

Hopkins) with ≈25 lunchtime poster presentations by QCB trainees and others in trainer groups.  The 2018 

symposium has been organized by QCB TP trainer Adam Zlotnick around the theme of virology and 

antivirals, continuing the thematic orientation of these symposia. In the next project period, the Recruitment 

Committee proposes to use this “signature” event of our training program to aggressively promote our 

program in the Midwest, by inviting prospective trainees and their undergraduate research mentors from 

small colleges and HBCU institutions within a four-hour drive of Bloomington (St. Louis, Nashville, 

Cincinnati, Columbus, Chicago) to the symposium in an effort to generate new graduate applications. 

I.D.g.ii. QCB Evenings. QCB Evenings are scheduled 4-6 times per academic year.  Each QCB 

Evenings event invites two trainees, students or postdocs from different QCB trainer laboratories to present 

their work, with a dinner of pizza and refreshments sandwiched between the two presentations.  These 

events start at 5:30 pm, typically on a Wednesday, and finish by 7:00 pm. Speakers need not be directly 

supported by the training grant, but must be working in a QCB TP preceptor laboratory; however, all 

trainees previously supported by a fellowship, i.e., the trainee cohort, are required to present to the group 

prior to graduation. QCB Evenings have undergone significant revisions in the last year, entirely as a result 

of surveying current students and alumni of the training program (Section IX). These events are now fully 

student-run (trainers are not permitted to attend), and organized by our two QCB ambassadors in 

consultation with the trainee cohort. This event was originally modeled on the highly successful ChemGRC 

seminar series in Chemistry, and after a brief retooling hiatus in Fall 2017, is again going strong (Appendix 
B.6 provides representative announcements). 

I.D.g.iii. QCB Seminar Series. The Chemical Biology division of the Department of Chemistry and 

the Program in Biochemistry sponsor an active weekly seminar series in which outstanding scientists are 

brought to campus, interact with faculty and students alike, and present a seminar on their work (Fridays, 

2:30 pm). Chemistry endowment funds are used to support this activity. Chemical Biology hosts 

approximately half of these visits over the course of an academic year. QCB seminar series was originally 

created as a faculty-hosted event, in which QCB trainees had an opportunity to interact with the 2-4 invited 

speakers per year over a catered lunch, where trainees gave short talks (with 2-3 slides) about their 

projects. Upon consulting with trainees, we changed to a “no slides” format, and allowed students to use 

only the blackboard, thus increasing opportunities for unscripted discussion. The evolution of QCB 

Seminar Series is now complete, and as of April 2018, now features a QCB trainee-invited seminar 

speaker. The trainee cohort meets, arrives at a consensus choice, and a QCB ambassador personally 

extends the invitation on behalf of the program. They create the itinerary (with administrative help), host 

the speaker for a lunchtime “elevator pitch” of their research as described above, and for dinner at the end 

of the day. Our program recently hosted Profs. Josh Wand (Univ. Pennsylvania) using elements of the old 

format, and Jie Xiao (Johns Hopkins; B. Rued, trainee host) as our first true QCB trainee-invited seminar 

speaker (see Appendix B.7 for announcements). Prof. Xiao’s seminar was an enormous success with 

extensive participation by both the trainee cohort and QCB training faculty. Trainee-invited seminar 
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speakers are now being extended invitations for the 2018-2019 academic year. Other distinguished 

seminar series complement these efforts, including an annual Harry G. Day Lecturer, named for the co-

discoverer of stannous fluoride (the active ingredient in Crest toothpaste). In Fall 2017, QCB trainer David 

Clemmer hosted Dame Carol Robinson from the University of Oxford, whose career trajectory was non-

traditional, and thus was of particularly strong interest to female faculty and trainees alike.   

I.D.g.iv. Snapshots of Individual Trainees Supported by the Program (2014-2018). The research 

and training activities of seven trainees are provided here, as representative of students who enroll at 

Indiana University into distinct degree programs with vastly different backgrounds that our program seeks 

to support. These students entered either the Biochemistry, Biology or Chemistry Ph.D. programs, the 

latter in one of four separate subdisciplines (analytical, inorganic, materials, organic).  This snapshot as 

well as Tables C-D provide an accounting of foundational coursework available to graduate trainees in our 

program, and the breadth of collaborative research activities exemplified by current and future trainees in 

QCB TP preceptor laboratories. All of these courses are graded courses (A+–F), with the exception of 

QCB Journal Club (C689) and various journal clubs and student seminar series (A600, B800, A800, M800, 

N800, etc.), which are evaluated as S/U (satisfactory/ unsatisfactory). The instructor is indicated below 

only when a QCB preceptor taught the indicated course; CHEM C500, research credits and student 

seminar courses are not shown for clarity. 

Britta Rued, Biology (Microbiology) is a 5th year trainee and former (2017) QCB Ambassador jointly 

mentored by her major advisor Malcolm Winkler and co-advisor David Giedroc.  Britta entered the 

Microbiology Program at Indiana University after completing a B.A. in Biology (minor, Chemistry) at the 

University of Wisconsin River Falls. Britta has developed a collaborative project that seeks to understand 

the structure and function of the integral membrane protein FtsX in cell division in Streptococcus 
pneumoniae. She has carried out extensive microbial physiology experiments on mutant S. pneumoniae 
strains that harbor FtsX mutant alleles guided by our NMR solution structure of a functionally important 

extracellular domain, coupled with biophysical studies (ITC) of the physical interaction between this domain 

and an essential peptidoglycan hydrolase. Britta is co-author on four publications thus far, with one major 

manuscript in preparation (Table 5).  Her formal didactic training includes: 

BIOC B511 3 cr Duplicating and Expressing the Genome Bell 

BIOL L585 3 Genetics and Bioinformatics 

BIOC B503 3 Critical Analysis of the Scientific Literature 

BIOC B504 3 Biomolecular Catalysis 

BIOL M511 3 Molecular Biology of Prokaryotes 

BIOC B680 1.5 Electron Microscopy 

BIOL Z620 1.5 Digital Imaging and Light Microscopy Shaw 

CHEM C687 1.5 Special Topics: Biomolecular NMR Spectrosc Giedroc 

CHEM C680 1.5 Intro Quantitative Biology and Measurement Dragnea 

CHEM C681 1.5 Introduction to Chemical Biology I VanNieuwenzhe 

CHEM C689 1 QCB Journal Club QCB Faculty 

Lucero Sanchez, Materials Chemistry, is a 5th year trainee and former (2017) QCB Ambassador in the 

laboratory of Yan Yu. Ms. Sanchez entered the graduate program after finishing a B.S. in Chemistry and 

in Biochemistry at the University of Iowa. Lucy’s project focuses on membrane dynamics of immune cells, 

and specifically involves the synthesis of bioinspired Janus particles and live cell single-particle tracking 

techniques in an effort to elucidate the mechanism for phagocytosis by immune cells. Lucy is co-author 

on seven papers (Table 5).  Her didactic training includes: 

CHEM C501 4 cr Chemical Instrumentation 

CHEM C611 3 Electroanalytical chemistry Baker 

CHEM C612 2 Spectrochemical Methods of Analysis 

CHEM C613 2 Mass Spectrometry and Stable Isotopes Clemmer 

CHEM C614 2 Chromatography Jacobson 

CHEM M501 3 Fundamentals of Materials I Dragnea 

CHEM M502 3 Fundamentals of Materials II Yu 
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CHEM M503 3 Supramolecular Chemistry Flood 

CHEM C680 1.5 Intro Quantitative Biology and Measurement Dragnea 

CHEM C681 1.5 Introduction to Chemical Biology VanNieuwenhze 

CHEM C689 1 QCB Journal Club QCB Faculty 

Chelsea Rintelmann, Organic Chemistry, is a current QCB Ambassador and third-year trainee in the 

laboratory of co-PD Nicola Pohl. Ms. Rintelmann earned her B.S. in Chemistry from Allegheny (Pa.) 

College, joined the graduate program and Prof. Pohl’s group in Fall 2015, and successfully passed her 

candidacy examinations in Fall 2017. Her research interests include the synthesis of biologically important 

carbohydrate-based probes and carbohydrate containing molecules as pathogen-associated molecular 

probes for anti-leishmaniasis vaccine design, and high mannose-type N-glycans. Chelsea has successfully 

completed the multi-step synthesis of a new molecular probe to investigate immune responses to a L. 
major infection.  Chelsea is co-author on one paper thus far (Table 5). Her classroom training consists of: 

CHEM C503 3 cr Spectrochem Methods Structure Determination 

CHEM C540 3 Advanced Organic Chemistry Brown 

CHEM C543 3 Organic Reactions 

CHEM C643 3 Organic Natural Products 

CHEM C582 1.5 Biomolecular Analysis and Interactions Giedroc 

CHEM C680 1.5 Intro Quantitative Biology and Measurement Giedroc 

CHEM C681 1.5 Introduction to Chemical Biology I Pohl 

CHEM C682 1.5 Introduction to Chemical Biology II Pohl 

CHEM C689 1 QCB Journal Club QCB Faculty 

Julie Button, Biochemistry, is currently a third-year student with Tuli Mukhopadhyay. Ms. Button is a 

graduate of West Virginia University having earned a B.S. in Chemistry (GPA 3.98).  She entered the Ph.D. 

program in Biochemistry in Fall 2015, and successfully passed her candidacy examinations in Fall 2017.  

Her research interests focus on the mechanisms of alphavirus nucleocapsid assembly. She has not yet 

published, but has presented her work at one national meeting. His formal coursework is: 

BIOC B501 3 cr Integrated Biochemistry 

BIOC B502 1.5 Analysis of the Biochemical Literature 

BIOC B530 1.5 Macromolecular Structure and Interactions Dann 

BIOC B531 1.5 Biomolecular Analysis and Interactions Dann 

BIOC B540 1.5 Fundamentals of Biochemical Catalysis 

BIOC B541 1.5 Enzyme Mechanisms 

BIOC B506 1.5 Integrated Biochemistry II 

BIOC B680 1.5 Special Topics in Biochemistry: Grant Writing 

BIOC B600 1 Seminar in Biochemistry Giedroc 

CHEM C680 1.5 Intro Quantitative Biology and Measurement Giedroc 

CHEM C681 1.5 Introduction to Chemical Biology I VanNieuwenhze 

CHEM C689 1 QCB Journal Club QCB Faculty 

Stephen Ratvasky, Inorganic Chemistry, is currently a second-year trainee with Jeff Zaleski. Mr. Ratvasky 

completed his B.S. in Chemistry at Duquesne University (GPA 3.94) and joined Prof. Zaleski’s group in 

Fall 2016. He will take his candidacy examinations in the Fall 2018. Mr. Ratvasky’s research interests are 

focused on the development of therapeutic antitumor enediyne-containing metal complexes. Current work 

is focused on the synthesis of cisplatin analogues bearing thermally triggerable enediyne diamine ligands, 

which should bind DNA and induce radical-based DNA cleavage. He has also incorporated the same 

enediyne ligand above into an established DNA-binding Cu(II) metallodrug scaffold in an effort to 

circumvent toxicity associated with heavy metal-based chemotherapeutics, such as cisplatin. He has not 

yet published but has presented his work at a number of local symposia.  His didactic training consists of: 

CHEM C502 3 cr Inorganic Spectroscopy Zaleski 

CHEM C630 3 Structure and Bonding 

CHEM C562 3 Computational Quantum Chemistry 
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CHEM C636 3 Organometallic Chemistry and Catalysis 

CHEM C634 3 Transition Metal Chemistry 

CHEM C637 3 Physical Methods in Structural Chemistry 

CHEM C680 1.5 Intro Quantitative Biology and Measurement Giedroc 

CHEM C681 1.5 Introduction to Chemical Biology I Pohl 

CHEM C689 1 QCB Journal Club QCB Faculty 

Joseph (J.B.) Holmes, Physics, is a third-year student carrying out research in the laboratory of Bogdan 

Dragnea in collaboration with Sima Setayeshgar. Mr. Holmes completed his undergraduate degree in 

Physics at Houston Baptist University (GPA 3.49) and enrolled at IU as an MS student on the biophysics 

track in our American Physical Society Bridge Program. The Bridge Program is aimed at increasing the 

diversity and number of URM students in Physics Ph.D. programs where students begin their formal 

coursework in 300-400-level undergraduate courses while performing graduate research.  Mr. Holmes has 

since been admitted to the Ph.D. program, having passed his written qualifying examinations. He is 

developing a project focused on experimental and computational studies of optical interactions in 

bioinspired lattices.  His didactic training includes: 

PHYS P331 3 cr Theory of Electricity & Magnetism I 

PHYS P441 3 Analytical Mechanics I 

PHYS P575 3 Introduction to Biophysics 

PHYS P332 3 Theory of Electricity & Magnetism II 

PHYS P460 3 Modern Optics 

PHYS P548 3 Mathematical Methods for Biology 

PHYS P506 4 Electricity & Magnetism I 

PHYS P511 4 Quantum Mechanics I 

PHYS P521 3 Classical Mechanics 

PHYS P556 3 Statistical Physics 

PHYS P557 3 Solid State Physics 

CHEM C680 1.5 Intro Quantitative Biology and Measurement Giedroc 

CHEM C681 1.5 Introduction to Chemical Biology Pohl 

CHEM C689 1 QCB Journal Club QCB Faculty 

Brooke Brown, Analytical Chemistry, is a first-year student in the laboratory of David Clemmer.  Ms. 

Brown is a non-traditional graduate student, and attended Baylor University after completing a stint in the 

US Army as a medic in Afghanistan.  She earned a B.S. in Chemistry and did undergraduate research with 

Touradj Solouki. In the Clemmer group, Ms. Brown is developing a multi-modal mass spectrometry-based 

method to monitor the structures of temperature-induced unfolding intermediate structures by 

hydrogen/deuterium exchange ion mobility spectrometry-mass spectrometry (HDX-IMS-MS). Her model 

system is ubiquitin, and involves the use of prototype temperature-controlled ESI-source; success with 

ubiquitin allows future applications to the study of proteostasis, particularly those aberrant processes that 

lead to neurodegenerative disease.  Her coursework thus far includes: 

CHEM C501 4 cr Chemical Instrumentation 

CHEM C612 2 Spectrochemical Methods of Analysis Thielges 

CHEM C613 2 Mass Spectrometry and Stable Isotopes 

CHEM C615 2 Bioanalytical Chemistry Clemmer 

II.  Career Development 
Although the extensive breadth of the QCB TP research activities ensures that trainees are exposed 

to a variety of career options in the chemical and biomedical science fields, other more deliberate strategies 

are required to ensure that trainees are purposefully developing a top-flight communications skill-set, 

essential for any career path, while actively thinking about career and workforce options throughout their 

time in graduate school. We believe that specific career development activities in which student trainees 
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productively engage change as a student navigates graduate school. Years 1-2.5 constitute the first major 

phase of graduate training, while the second phase corresponds to mid-third year to degree completion.  

Pre-Ph.D. candidacy career development. In this first phase, major objectives are familiarizing the 

trainee with his/her field and the foundational premise of the research project, while providing tools and 

opportunities for trainees to learn the fundamentals of successful scientific communication, in short- and 

long oral-, poster- and “elevator pitch”- style formats.  Our strategy toward meeting those pre-candidacy 

objectives for all trainees features two approaches: 1) all two-year fellowship recipients will enroll in MSCI 

M509 (1 cr), Basics of Scientific Communication in the Spring semester of their second year, just prior to 

attendance at what might be their first major national meeting in the summer between their second- and 

third years (Appendix B.8 for a recent syllabus). This course, organized by QCB Steering Committee 

member Claire Walczak, takes students through a series of exercises that expose them to various forms 

of communication, from writing an abstract, to preparing figures for papers vs. posters vs. various oral 

presentation formats, while touching on successful conventions that distinguish science communication to 

different audiences. Students on one-year, third-year fellowships will enroll in the course in the third year, 

or be encouraged to register in their second year if they are considering applying for a QCB fellowship. 

The second feature in pre-candidacy career development leverages presentation skill development 

that occurs organically in student seminar courses (B600, x800 courses in chemistry, etc.) and journal 

clubs (e.g., C689) that characterizes all graduate curricula. This prepares QCB trainees for further 

developing presentation skills at local (IU and Indiana) and regional conferences and symposia, and was 

a major motivation for creating a poster session for QCB trainees during the annual Watanabe Symposium. 

In addition, the Midwest features a large palette of regional meetings, including the Turkey Run Analytical 

Conference, PINDU (an inorganic chemistry-focused conference), GRASP NMR, the Gibbs Conference 

on Biothermodynamics, the Rustbelt RNA meeting, the Chicago Cytoskeleton Meeting, and the Midwest 

Protein Folding, Assemblies and Molecular Motions meetings, as well as regional meetings of the 

American Chemistry Society. Small conferences like these provide valuable networking opportunities for 

younger trainees, while allowing them to hone presentation skills in a nurturing environment. 

Post-Ph.D. candidacy career development. This phase of career development endows more senior, 

post-candidacy students with presentation skills that position them to be successful during the post-

candidacy phase and beyond.  Here, trainees will have opportunities to attend national and international 

meetings to present their work in a more impactful way, while taking advantage of career development 

programs and symposia that are routinely offered at national “society” conferences, e.g., the National 

Symposia of the American Chemical Society or annual meetings of the Biophysical Society, Pittcon, 

Protein Society, RNA Society, ASBMB, American Society of Microbiology, and American Society of Cell 

Biology. These symposia routinely offer valuable information on the wide variety of careers in the chemical 

and biomedical research community, beyond that of the academic scientist. 

QCB trainees will also be encouraged to participate in the IU Career Development Symposium in 

partnership with the Walter Center for Career Achievement in the College of Arts and Sciences. This event 

was initiated in 2015 by Chemistry students, and is now an annual event, with the 4th symposium, in August 

2018, in the final planning stages (Appendix B.9). This symposium is organized by the Department of 

Chemistry and the Chemistry Graduate Representative Committee (ChemGRC) and enjoys strong 

industrial support, while featuring a significant chemical biology flavor.  For example, the 2016 symposium 

hosted former QCB trainer and entrepreneur Richard DiMarchi as keynote speaker, and QCB trainees and 

students from trainer groups participated in the poster session and a follow-up career fair (Appendix B.9). 

In upcoming symposia, our trainee cohort proposes to add panelists and participants that speak to an even 

broader range of careers available to all QCB trainees. In addition, we propose to better leverage our 10 

alumni of the QCB training program in the upcoming project period (iuqcb.indiana.edu), which include 

several who have gone directly into non-traditional post-Ph.D. permanent positions and postdoctoral 

appointments in industry (Table 8A).  Trainees propose to bring one or two alumni to campus to participate 

in the Career Development Symposium and host a roundtable discussion with current QCB trainees. 

Finally, Chemistry (including QCB trainers Brown and Cook) recently (2018) established an annual 

Novartis Chemical Science Lectureship, in partnership with Novartis.  This half-day symposium in April 

featured three prominent speakers working in the areas of synthetic transformations, chemical biology and 
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drug discovery. The inaugural symposium featured Dale Boger of Scripps and Jason Elliot of Novartis 

Institute for Biomedical Research, providing students in QCB trainer groups a view of industrial-academic 

partnership opportunities from multiple perspectives.  Past Watanabe Symposia and QCB Seminar series 

have also featured speakers from the pharmaceutical and biotechnology sectors (Appendices B.5-B.6). 

The training program will also encourage students interested in industry/entrepreneurship to actively 

participate in events organized by the Johnson Center for Entrepreneurship and Innovation in Simon Hall, 

affiliated with the Kelley School of Business, notably the Velocity Conference organized by IU Chemistry 

Ph.D. alumnus and inventor Jack M. Gill. Others interested in academic careers will be encouraged to 

participate in the annual Preparing Future Faculty Conference, sponsored by the University Graduate 

School.  This conference was last held in February 2018, and included panel discussions on various career 

options, balancing research/teaching/service, navigating the job market, and developing innovative 

teaching strategies and related events. Finally, the Biotechnology Program at IU runs a Thursday evening 

seminar series in Simon Hall that hosts speakers from the biotechnology and pharmaceutical industries, 

with plenty of time to allow significant interaction between students and industry leaders after each 

seminar; these discussions often include personal insights about career transitions and advice to students 

for how to follow these paths. In addition, Dr. William Carroll, an IU Chemistry alumnus and former 

president of the American Chemical Society, also presents semi-annual workshops and engages students 

one-on-one about how to be competitive for industrial jobs in today’s climate. 

III.  Program Oversight, Preceptor Selection and Preceptor Training 
III.A. Oversight 

The program is directed by PD David Giedroc and co-Director Nicola Pohl (Section V).  They are also 

members of the QCB TP Steering Committee that serves as the governing body of the program. The 

Steering Committee has administered the program since inception in 2010 and is composed of members 

drawn from all major participating departments and programs, including Chemistry (Drs. Giedroc and Pohl), 

Biology (Sid Shaw), Biochemistry (Stephen Bell), Cell, Molecular and Cancer Biology (CMCB, Claire 

Walczak), Physics (Dr. Shaw, joint in Physics) and Neuroscience (Ken Mackie).  The committee is 

responsible for evaluating preceptors for inclusion or reappointment (see below). In addition, this 

committee solicits and evaluates applications for program financial support and makes these appointments 

for 1-2 years. This committee also oversees student progress and thus has a major role in ensuring 

retention of trainees in the program (see below).  Membership on the Steering Committee is voted upon 

by current Training Faculty.  Members do not serve for a set term and will rotate off periodically. In the 

event the Director or co-Director steps down, remaining members of the Steering Committee elect his/her 

replacement from current Training Faculty. 

Two additional committees, composed of three-four faculty trainers each, will report to the Steering 

Committee, and are charged with the recruitment of graduate trainees into the program (the Recruitment 

Committee) and providing curricular oversight of the training program (the Curriculum Committee). We 

have deliberately kept these committees small (this is a change from the past) so as enable a rapid and 

nimble response to issues as they arise. The major focus of the Recruitment Committee will be the 

identification of highly qualified potential trainees, particularly from underrepresented groups suitable for 

recruitment to the program, and for increasing the size and diversity of the applicant pool. Members of this 

committee will work closely with the graduate admissions committees of participating departments and 

programs to identify those students who are eligible and interested in being considered for support by the 

training grant, as they progress to become second-year students. The chair of this committee is Charles 

Dann (Chemistry), who has extensive experience in graduate admissions in both Chemistry and the 

Biochemistry Program. He is slated to become Director of Graduate Studies and chair of the Biochemistry 

Graduate Standards Committee and is also a member of the Diversity Affairs Committee in Chemistry, and 

thus these QCB TP administrative functions are highly complementary to those roles.  Dr. Dann will 

orchestrate the recruitment of trainees from the Chemistry and Biochemistry admissions portals. Other 

members of the committee are Peter Hollenhorst (CMCB), who will work closely with admissions directors 

in CMCB (QCB TP trainer and CMCB Director of Graduate Studies Heather Hundley) and in Biology, Sima 

Setayeshgar (Physics), who as Director of the Biophysics program in Physics is well-positioned to oversee 

trainee recruitment in Physics, and Andrea Hohmann (Neuroscience), who will spearhead recruiting there. 
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The Curriculum Committee will be responsible for all curricular matters, including identifying Training 

Faculty to teach in the QCB Journal Club, and proposing and generally overseeing the development of 

new 1.5 cr or 3 cr electives for the QCB TP that satisfy the requirements of the academic minor in Chemical 

and Physical Biology (Section I.D.e). This committee will be composed of a Chair and two additional 

Training Faculty not currently serving on the Steering Committee but intimately familiar with departmental 

graduate programs. The chair of the committee is Amar Flood (Chemistry) who has extensive experience 

as Director of Graduate Studies in Chemistry (2014 to present), with Suchetana Mukhopadhyay (Biology), 

incoming Director of Graduate Studies in Biology, and Hui-Chen Lu (Neuroscience) as members. 

Both Recruitment and Curriculum Committees are also served by one of two QCB Ambassadors. 

QCB ambassadors are appointed to a one-calendar year term by the Steering Committee and are currently 

or recently supported NRSA trainees. They are charged with developing, overseeing and maintaining (with 

administrative help; see below) our internet presence, including a social media presence (Twitter @iuqcb), 

while also calling periodic (quarterly) meetings of the trainee cohort. Maintaining an up-to-date and exciting 

web presence is critically important in making us competitive for training program applicants, and these 

efforts interface well with the Recruitment Committee. Trainee meetings on the other hand, are used to 

organize QCB TP-associated extracurricular activities, including QCB Evenings, QCB-trainee selected 

seminar series, the Watanabe Symposium in Chemical Biology and all career development and social 

activities of the program. These activities impact the Curriculum Committee. The QCB Ambassadors 

program was initiated in January 2017 with Britta Rued (Winker/Giedroc, Biology) and Lucy Sanchez (Yu, 

Chemistry) in CY2017 and now features Chelsea Rintelmann (Pohl, Chemistry) and Paul Marcyk (Cook, 

Chemistry) as CY2018 ambassadors and has proven to be extremely effective.  One member of the trainee 

cohort serves as host for a consensus QCB-trainee-invited seminar speaker, the first of whom, Dr. Jie Xiao 

of Johns Hopkins University (Appendix B.7), was hosted by former QCB ambassador B. Rued. 

The day-to-day administration of the QCB Training Program is carried out by the Program Director in 

consultation with the co-Director. They are assisted by administrative staff in the home department 

(Chemistry), currently Maria Sievers Perotti as Administrative Director and Compliance and Reporting 

Manager, Caitlin Watkins, Pre-Award Specialist, and Misty Theodore, Post-Award Specialist.  Ms. Sievers 

Perotti will continue to serve as the administrative contact for all trainees and Training Faculty, calling 

meetings of the various committees, notifying trainees of their selection as trainees, soliciting trainee 

progress reports, interfacing with the graduate offices of participating departments, and generally providing 

administrative oversight of program. She will be responsible for overseeing all financial aspects of the 

program, including identifying sources of matching stipend support and travel expenses, in close 

consultation with the Director of Business in Chemistry and Ms. Theodore. Ms. Watkins’ responsibility will 

be to serve as primary interface with QCB ambassadors and the collective trainee cohort, in maintaining 

the website and social media presence. 

An Internal Advisory Committee (IAC) composed of the chairs of participating departments 

(Chemistry, Biology, Physics) and Directors of Graduate Studies in participating programs (CMCB, 

Biochemistry, Neuroscience) and Prof. Michael McGinnis, Associate Dean for Graduate Education in the 

College of Arts and Sciences, will be convened at least once every two years and more frequently, if 

needed.  This committee last met in January 2018 to review the progress and training record of the existing 

training program. The IAC’s primary role is advisory, so as to ensure integration and consistency of QCB 

TP curricular requirements with existing departmental and programmatic degree requirements, while 

advising the Director of any changes that need to be made.  For example, the Steering Committee decided 

to add trainers from the Program in Neuroscience on the advice of the IAC, all of whom are new additions 

to training faculty, effective April 2018 (Section VI).  An external advisory committee, likely drawn from 

QCB-trainee invited seminar speakers or Watanabe Symposium speakers, will be appointed by the 

Steering Committee in consultation with the Internal Advisory Committee, as our program matures. 

III.B. Selection and Evaluation of Preceptors 
Selection. A primary criterion for appointment as a Preceptor is an emerging or documented track 

record of graduate student training, a strong research orientation toward “molecules and mechanism”, 

either within their own laboratories or via collaboration with other groups (see below), and an excitement 

about his/her participation in the both the curricular and extracurricular activities of the QCB training 
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program. We favor preceptors that are naturally collaborative, who bring biology to physics and chemistry 

and vice versa, coupled with a desire to teach in the curriculum designed specifically for this program.  

Since our curriculum is built around a graduate minor in Chemical and Physical Biology, this ensures that 

the standards of scientific rigor associated with the program are imparted by the Training Faculty to our 

trainees. QCB Journal Club plays an important role in this process, by featuring a discussion of primary 

research findings in quantitative and chemical biology, which by necessity overtly explores the concepts 

of reproducibility and statistical significance. In addition, the course director of QCB Journal Club rotates 

among the training faculty and that individual is responsible for teaching 4 2-hr sessions on the Responsible 

Conduct of Research in C689 (see Plan for the Instruction in the Responsible Conduct of Research) 

thus enhancing the connectively of this material to scientific topics under discussion. A demonstrated track 

record of securing extramural funding from private foundations and/or federal agencies is also required for 

selection as a trainer. Finally, in order to facilitate future collaboration among QCB trainers, we place some 

consideration on research interests that naturally connect biologists to analytical chemists, structural 

biologists, biophysicists or other chemists as a way to bridge graduate feeder programs and enhance co-

mentorship of prospective QCB trainees. Addition of all new Training Faculty requires a nomination from 

any member of the Training Faculty and submission of a full CV; the Steering Committee considers and 

acts on the nomination via closed ballot with majority rule. 

Evaluation. A review of the Training Faculty is carried out annually by the Steering Committee, with 

the last comprehensive review carried out in Spring 2017, and most recently in January 2018 based on 

discussions with the IAC, which led to addition of four new trainers in or affiliated with the Program in 

Neuroscience. Once appointed, ongoing appointment on the Training Faculty derives from consistent 

participation in program events, including regular attendance and willingness to direct or organize research 

themes for QCB Journal Club, the periodic nomination of a highly qualified prospective trainee from their 

research groups for a fellowship award, and maintaining an externally funded research program that 

features graduate students. Training Faculty attendance and trainee group student participation at all 

extracurricular activities are also evaluated, as is participation in the weekly invited seminar in Chemical 

Biology or Biochemistry (Fridays, 2:30 pm). 

III.C. Preceptor Training 
As can be seen from the data compiled in Table 1, graduate students outnumber postdoctoral trainees 

in QCB trainer laboratories by ≈5-fold, as is typical for an Arts and Sciences campus in a college town; 

thus, all of our trainers are well-versed in the challenges and opportunities of graduate education. The 

training faculty also features four current or incoming Directors of Graduate Studies (in Chemistry, CMCB, 

Biology and Biochemistry) who are intimately familiar with the expectations of students and graduate 

mentors alike.  All have been engaged in the development of their graduate handbooks, which spell out 

these expectations for all training faculty in individual graduate feeder programs.  This includes Conflict 

Resolution Protocols (Appendix D), which differ slightly from department to department but generally 

provide opportunities within and outside the department for trainees to resolve conflicts with their primary 

advisor.  Any QCB trainer that consistently displays poor judgement in mentorship, including placing 

formerly supported trainees back on teaching assistants after the fellowship period ends, beyond those 

required to meet a minimal Ph.D. program-specific teaching requirement (typically one semester), will be 

removed from the training faculty. Once fellowships are awarded to trainees, the PD meets with their 

mentors to describe the mentoring expectations of the program; in addition, all prospective QCB trainee 

mentors must agree in writing to major terms and conditions that come with hosting a QCB trainee 

(Appendix E.3). The quality of the trainer mentorship will be tracked by evaluation of the annual progress 

reports to be submitted by trainees (Appendix C.1), and individual meetings with a steering committee 

member. In addition, the PD meets with the entire training faculty at least annually, typically in August, to 

review the trainer responsibilities in order to ensure that they function in the best interests of the trainee.  

These responsibilities include encouraging QCB fellowship recipients to explore new research directions 

while cultivating their own interests consistent with their evolving career goals, in the broad context, of 

course, of the mentor’s funded research program, and strongly encouraging applications for individual 

predoctoral fellowships, e.g., F31, once the fellowship period ends. This builds trainee independence and 

ownership of their projects, thus catalyzing a successful transition to the next stage of their careers. 
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IV. Institutional and Departmental Commitments to our Program 
Strong evidence of support by the College of Arts and Sciences is provided by the considerable 

investment in internally funded QCB TP slots to date, which now totals 26 training slots since inception 

(Fall 2010), in addition to “top-off” funding used to raise the NIH-mandated NRSA stipend to $25,000 for 

each of 20 NIGMS-funded slots (2014-2019, 2/4/4/4/6 slots in years 01-05). This program also enjoys the 

strong support of the University Graduate School (UGS) and all participating department chairs and 

program directors (see Institutional Letters of Support), entirely consistent with the historical 

commitment of matching funds for successful instrumentation proposals that have brought new 

instrumentation to campus. The UGS has again committed five (5) training slots during the next funding 

cycle (as 1/1/1/1/1 in years 01-05, which equals their level of support in the previous cycle), with the same 

stipulation that this support be used to fund trainees from underrepresented groups, which we have done 

(see Trainee Retention Plan). The College of Arts and Sciences has agreed to continue their current 

level of stipend support in this next five-year funding cycle by providing 10 training slots distributed 2/2/2/2/2 

(years 01-05) as matching funds for the current application (see Institutional Letters of Support). 
V. Training Program Directors 

David Giedroc, Program Director (PD). Prof. Giedroc is the Lilly Chemistry Alumni Professor and 

founding Director of this Chemistry-Biology Interface Training Program in QCB at Indiana University. Dr. 

Giedroc earned a Ph.D. in Biochemistry (minor: Chemistry) in 1984 from Vanderbilt University School of 

Medicine, and following postdoctoral training at Yale University, joined the Department of Biochemistry 

and Biophysics at Texas A&M University, serving on the faculty there for 19 years (1988-2007). During 

that time, he assumed a number of administrative roles including founding Director of the Biomolecular 

NMR Laboratory and founding co-Director of the Center for Advanced Biomolecular Research (CABR). 

CABR served as one of the catalysts for the establishment of an NIGMS-funded CBI training program (T32 

GM008523), on which Dr. Giedroc served as a trainer.  Dr. Giedroc then played a leading role in 

establishing an NIGMS-funded training program in Molecular Biophysics at Texas A&M (T32 GM065088), 

first as a preceptor and member of the steering committee, and ultimately as Director in 2005.  In 2007, he 

moved to the Department of Chemistry at Indiana University as Professor, and served as Chair of the 

Department from 2010 to 2015. As chair, he was a regular attendee at the Open Chemistry Collaborative 

in Diversity Equity (OXIDE)-organized National Diversity Equity Workshops for chemistry chairs, and was 

named the inaugural (2015) Diversity Catalyst Lecturer for his proactive efforts to increase the number of 

female faculty in the department, and his establishment of a departmental Diversity Affairs Committee (see 

Recruitment Plan). Since stepping down as chair, PD Giedroc has served in a number of administrative 

roles related to graduate education, including service as chair of the Committee on Research, Creative 

Activity and Graduation Education, assembled to create a new Strategic Plan for the College of Arts and 

Sciences at Indiana University. He is also founding chair of the Graduate Standards Committee in the 

Biochemistry graduate program, leading a total redesign of the curriculum (2016-2018). He is also co-

Director of the Chemical Biology Pillar of the Precision Health Initiative, an IU Bloomington-IU School of 

Medicine Indianapolis collaborative venture, where he also serves as a member of the Steering Committee. 

Prof. Giedroc has served as an ad hoc reviewer for NIH and NSF study sections and a full term on the 

NIGMS Biomedical Research Training (BRT-B) study section (2006-2010). 

PD Giedroc’s research training encompasses biophysical chemistry, bioinorganic chemistry and 

structural biology, in particular, biomolecular NMR spectroscopy. His research activities are organized 

under a common umbrella, the Biophysical Chemistry of Infectious Disease and is currently (since 2016) 

supported by an NIGMS Maximizing Investigators’ Research Award (MIRA) and as PI on a collaborative 

MPI grant with investigators at Vanderbilt University. He has extensive experience in graduate and 

postdoctoral education, having graduated 23 Ph.D. and 9 M.S. students, and now leads a group of eight 

Ph.D. students (one jointly mentored with QCB preceptor Winkler) and three postdoctoral scientists.  Four 

former Ph.D. students (3 females) have secured faculty positions at R1 institutions, including the University 

of Michigan, the University of Missouri, Columbia, and the University of Alabama (deceased).  One current 

Argentine postdoctoral trainee is winner of a highly competitive 2015 Pew Latin American Fellowship, while 

five others, including one URM African-American and one URM Native American, now hold tenure-track 

positions at universities and PUIs in the US and in Korea. At Indiana University, PD Giedroc has developed 
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three courses that serve either as a core course (CHEM C680, Introduction to Quantitative Biology and 

Measurement) or an elective (CHEM C687, Special Topics in Biomolecular NMR Spectroscopy) in the 

QCB TP curriculum and is a founding coordinator in CHEM C689, QCB Journal Club. 

Nicola Pohl, co-Program Director. Dr. Giedroc is assisted in the administration of the program by 

a co-Director, Dr. Nicola Pohl, a carbohydrate chemist and Marvin and Joan Carmack Chair in Bioorganic 

Chemistry.  Prof. Pohl has strong credentials in synthetic chemistry and chemical biology and as such is 

complementary to the research expertise of Dr. Giedroc, which lies on the biophysical (quantitative) side 

of our QCB Training Program.  Dr. Pohl has served as primary or co-mentor for over 30 graduate students 

since starting her independent career in 2000. She earned her Ph.D. from the University of Wisconsin in 

Madison as one of Prof. Laura Kiessling’s first students. Her graduate work involved the synthesis of 

oligosaccharides, including the synthesis of multivalent galectin inhibitors using ring-opening metathesis 

polymerization. Following an NIH-sponsored postdoctoral position in the Department of Chemical 

Engineering at Stanford University with Prof. Chaitan Khosla working on metabolic engineering of 

polyketide antibiotic and anticancer compounds, Dr. Pohl started her independent career at Iowa State 

University. She left her position there as Wilkinson Professor of Interdisciplinary Engineering and as 

Professor of Chemistry and of Chemical and Biological Engineering in 2012 to join the IU faculty. She has 

served as an ad hoc member of numerous NIH study sections and NSF panels in addition to serving on 

the scientific advisory board of the Research Corporation for Science Advancement and is past Chair of 

the Carbohydrate Division of the American Chemical Society. She is currently a member of the NIGMS 

Training and Workforce Development B (TWD-B) study section (from 2017). She has taught numerous 

graduate and undergraduate classes, and served as member and chair of the chemistry curriculum 

committee at Iowa State; at IU she has taught the Introduction to Chemical Biology I, II courses 

(C681/C682) in the QCB TP curriculum.  Dr. Pohl’s laboratory works in the area of glycobiology to address 

key synthetic and automation bottlenecks in the field, most recently with applications to infectious disease, 

and in the development of improved methods for the synthesis and conformational analysis of structurally 

well-defined carbohydrates. 

VI. Training Program Faculty 
The training faculty consists of 34 trainers in 6 different academic units on the Bloomington campus 

(Table 2) that boasts considerable diversity (26% female) while drawing on trainers at all academic ranks, 

including 6 assistant professors, 10 associate professors and 18 full professors (as of July 1, 2018).  The 

training faculty has external grant support that exceeds $5.0M per year ($149,900 per trainer in the current 

year) (Table 4). 33 of 34 trainers have current extramural grant support, many with more than one award, 

including over 40 active NIH awards in total, with just one trainer currently between grants. Furthermore, 

virtually all trainers boast impressive track records of continuous extramural funding throughout their 

careers (see Faculty Biosketches). Research interests span a wide range of techniques, approaches 

and biological interests, characterized by four broad biological research foci in the areas of virus assembly, 

microbial infectious disease, cancer biology and molecular neuroscience and signaling (Fig. 2). Specific 

areas of technical expertise that underpin this biology include chemical synthesis of bioactive molecules 

and therapeutics, synthetic methodologies, supramolecular chemistry and directed evolution of 

biosynthetic catalysts (Brown, Cook, Flood, Lewis, Pohl, 

VanNieuwenhze and Zaleski), analytical and bioanalytical 

chemistry, metabolomics and instrumentation development 

(Baker, Clemmer, Jacobson, McKinlay, Pohl), biomaterials 

chemistry and physical cell biology (Douglas, Dragnea, Flood, 

Setayeshgar, Yu), NMR spectroscopy, electron microscopy, 

x-ray crystallography and laser spectroscopy (Dann, Giedroc, 

Thielges, Ziarek, Zlotnick), biophysical chemistry (Clemmer, 

Giedroc, Schlebach, Thielges, Ziarek) and cellular 

dynamics/microscopy of living cells (Shaw, VanNieuwenhze, 

Walczak, Winkler, Yu). Included among the training faculty 

are several strong microbiologists (Fuqua, McKinlay, 

Winkler), virologists (Mukhopadhyay, Zlotnick) and 

biochemists with interests in DNA replication and repair, RNA 
Fig. 2 
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editing, transcriptional regulation in cancer (Bell, Bochman, Hollenhorst, Hundley), all of whom have a 

history and interest in obtaining chemical and physical insights into their biology. Finally, in the last 

academic year we have assembled a core membrane protein proteostasis, structural biology, and 

molecular neuroscience group (Schlebach, Flood, Hohmann, Lu, Mackie, Tracey, Ziarek) with which we 

hope to develop a major future node of broad collaboration among QCB training faculty. We believe that 

full integration of these groups into the QCB Training Faculty and all associated educational and 

extracurricular activities “brings the biology to the chemists and physicists” thus avoiding the “chemical or 

physical biology ghetto.” This arrangement allows biologists and more physically or chemically-inclined 

graduate students to work side-by-side in the same laboratory, without regard to prior training or degree 

program; this in turn, leads to joint publications and joint grant submissions, while enriching the educational 

experience for trainees and mentors alike.  The QCB training faculty has a collective excellent past record 

of predoctoral training (Table 2), with 226 total predoctoral students having completed their Ph.D. training 

over the past ten-year period, with the vast majority of these Ph.D. graduates (86%) continuing in research-

related careers. Likewise, the trainer group has considerable postdoctoral training experience with 115 

total postdoctoral scientists completing their training, and 90% engaged in research careers. 

Cooperation, Interactions and Collaboration. A major strength of the QCB training faculty is the 

extensive degree of collaboration and interaction that characterizes the group (Table D). These 

interactions range from informal arrangements to full-scale collaborations involving joint co-authorship on 

papers (73 among the current group, Table D) to collaborator or PI status on an MPI grant application, 
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which currently numbers 11 funded proposals to date. As a result, true joint mentorship of students and 

QCB trainees is not uncommon, with 11 co-mentored students thus far, a number we believe will increase 

in the upcoming project period, catalyzed by a growing cohesion among the trainee cohort and trainers 

alike. The close physical proximity of trainer laboratories, core instrumentation laboratories and multiple 

conference rooms facilitates daily interactions and spontaneous exchanges between QCB groups via 

trainees or preceptors alike (see Facilities and Environment). 
VII. Trainee Positions, Recruitment and Retention 

Positions. The QCB training program was initiated with internal funding by the College of Arts and 

Sciences over four years (July 1, 2010-June 30, 2014) and is currently supported by an NIGMS award 

(July 1, 2014-June 30, 2019) at a fellowship slot allocation of 2/4/4/4/6 in years 01-05.  The QCB Steering 

Committee annually solicits fellowship applications on April 15 from rising second- and third-year students 

in QCB preceptor laboratories, who apply for two-year and one-year fellowships, respectively. A letter of 

solicitation that outlines trainee application and appointment criteria is provided (Appendix E.1). The 

Steering Committee has evaluated 38 applications over four rounds of competition (2014-2017), which 

was used to support 17 trainees (28 slots) advised by 14 different PIs (41% of the current trainers). Four 

(4) of these 17 trainees (23%) are underrepresented minorities (URM), while 8 (45%) are female.  Our 

year-05 competition has just been completed, and continues this trend in student demographics, but also 

includes the appointment of a female US military veteran. 

In the upcoming project period, we request support for 34 NRSA-funded slots over five years, allocated 

6/6/6/8/8 in years 01-05. We justify this request on the following basis: 1) We are the only NIGMS-funded, 
interdisciplinary training program on the Bloomington campus, and thus can aggressively recruit the best 

students interested in chemical and physical biology to our program; 2) The depth, strong TGE-eligibility 
and quality of the applicant pool to our six feeder programs. We receive an average of 714 applications 

per year (average UG GPA 3.5), and all applicants have significant undergraduate research experience 

(e.g., 10.9 months, for new eligible entrants to the Chemistry and Biochemistry Ph.D. programs in Fall 

2017) (Table 6A), an important predictor of success in graduate school. This results in the matriculation 

of 73 new training grant-eligible students (from 104 total entrants; 70% TGE) (Table 6A). 3) A sizable 
fraction of TGE entrants in our feeder programs join QCB trainer laboratories. Of these 73 new TGE 

entrants per year, ≈21 (29%) join QCB trainer groups [given 117 current TGE students in trainer labs 

(Table 1), and ≈5.5 years, time-to-degree]. An NIGMS award of 6 slots allocated as 3 2-year appointments 

per year therefore represents ≤15% NIGMS-derived support of all TGE students in QCB trainer 

laboratories in a typical year.  This ensures a highly competitive annual fellowship competition historically 

involving ≈10 applicants, but one also based on past admissions statistics. 4) We anticipate that the 
number of new TGE entrants and fellowship applications will rise significantly over the course of the next 
award period. Of the 34 current QCB trainers, 10 have been added since 2016 and 7 since Spring 2018, 

all of whom are either new to Indiana University or are senior investigators who add strategic strengths in 

molecular neuroscience and receptor signaling, membrane protein structure, chloride channels and 

membrane protein proteostasis (Fig. 2).  Furthermore, applications and new entrants to our newly created 

(2016) Cell, Molecular and Cancer Biology (CMCB) graduate program are trending sharply upward (Fall 

2018 admissions are 6 new students, 4 TGE), and are now on par with other smaller QCB TP feeder 

programs. This reorganization was driven by QCB Steering Committee member Walczak, and is now 

managed by QCB trainer Hundley, as CMCB DGS, with support of this training program a major motivation 

for doing so.  These two factors alone justify an increase to 8 slots in years 04-05. 5) A strong record of 
support of URM students relative to the pool of eligible entrants to our programs. 

Selection and Recruitment. The steering committee selects trainees for fellowship support by 

considering the application as a whole. We carefully review the standard metrics (undergraduate GPA, 

GRE scores) and like to see all applicants reach a minimum “metrics” threshold (Appendix E.2).  However, 

we also strongly weigh undergraduate research experience and any co-authored publications, and the 

research summary itself. We tend to favor qualified applicants who present innovative and interdisciplinary 

projects that involve collaboration, and point toward a significant extension of current advisor-funded 

research. We also make a deliberate effort to diversify the existing trainee cohort, both in terms of research 

activity, QCB trainer laboratory and degree-granting program, but also with respect to gender and racial 
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diversity, giving strong consideration to applicants from underrepresented groups. These fellowship 

appointments priorities are consistent with ongoing and future efforts to increase the diversity of the 

applicant pool to our programs (see Recruitment Plan). The percentage of new URM entrants to our 

programs overall is 9.2% (2013-2017; range 5-13%) of new entrants eligible for support by this program 

(Table 6A). We believe that we can do better, considering that our current trainee cohort is far more 

diverse than the applicant pool. We have refocused the charge of the Recruitment Committee to 

proactively pursue applicants to all QCB feeder graduate programs; in addition, we plan to more strongly 

leverage the success of the APS Bridge program in recruiting a larger number of URM biophysics students 

(see Recruitment Plan). Another innovative feature of enhancing student diversity in our cohort is an 

emerging partnership with our SACNAS chapter, the President-elect of which is Perla Peña Palimino, a 

Biochemistry Ph.D. student. SACNAS, in collaboration with The Graduate Mentoring Center (see 

Retention Plan), has developed a visiting faculty speaker series, and plans to host an inaugural SACNAS 

Minority Alumni Speaker Series, supported by a Richard N. McKaig Leadership Award.  This will allow our 

SACNAS student cohort to connect with URM faculty at other institutions, thus helping the QCB TP 

catalyze increased diversity of the applicant pool. 

Retention. The training program has outlined a series of specific measures to ensure that all QCB 

trainees thrive in the research laboratory and consistently engage in professional development activities 

that lead to career success (see Retention Plan).  These include a degree of oversight by the Steering 

Committee, including bi-annual (second-year) and annual (third-year and beyond) trainee reporting 

requirements that collectively ensure that the objectives of the QCB training program are being met. This 

same reporting tool will also be used to justify re-appointment to a second year of support for those 

students who receive a two-year fellowship. Major criteria for re-appointment are documented progress in 

the research laboratory, satisfactory performance in didactic courses, participation in QCB TP-sponsored 

activities, and a commitment to career development, including participation in the Career Development 

Symposium, and plans to attend a regional, national or international conference. Grounds for revocation 

of fellowship support are a failure to pass the 5th semester candidacy examinations, the desire to transfer 

to a non-QCB trainer laboratory, or to switch to the M.S. program. We also outline specific strategies in 

which the training program leverages its partnership with the University Graduate School, which provides 

fellowship support specifically targeted to a URM student (see Retention Plan). This has rapidly increased 

the diversity of the QCB trainee cohort beyond that of participating departments, thus creating critical mass 

and synergies among relatively small numbers of students; this in turn, fosters URM trainee success. 

VIII. Training Outcomes 
Graduate training outcomes for predoctoral students associated with all 34 QCB preceptor groups are 

summarized in Table 5A, which lists publications for all current and past (graduated in 2008 or later) 

training grant-eligible (TGE) students, and in Table 8A, which summarizes information on the effectiveness 

of our program in preparing students for their careers. Table 5A lists 742 publications from 252 eligible 

students from 32 of 34 QCB trainer groups (Asst. Profs. Schlebach and Ziarek have not yet published). Of 

these 253 students, 43 are considered new entrants to the program; thus, 210 past or more senior current 

students in QCB trainer groups have co-authored 741 papers, or ≈3.5 papers per student, an outstanding 
record of accomplishment. These 742 publications include 31 co-authored publications by 17 current or 
recently graduated QCB trainees supported by current NIGMS support (2014-2018), 13 of which derive 
from URM trainees (Perez, Ramos and Sanchez). 

Table 8A lists outcomes for all 81 recent TGE graduates from QCB trainer groups who took their 

degrees in or after 2013.  61 of these 81 graduates earned the Ph.D., yielding an M.S. attrition rate of 25%, 

a level consistent with major feeder program averages for overall attrition (2008-2012: Biochemistry, 18%; 

Biology, 21%; Chemistry, 41%).  Of these 81 students, 8 are from underrepresented groups (10%), and 7 

of these 8 students earned the Ph.D. (12% M.S. attrition). These graduates include one URM student (L. 

Weaver) who trained with QCB Steering Committee member Walczak, and has won both F32 and K99 

awards as a postdoctoral researcher at Johns Hopkins University.  Dr. Weaver plans to return to Indiana 

University this summer to participate in the Hudson Holland Summer Program (see Recruitment Plan).  

Mean time-to-degree among all 61 Ph.D. students is 5.7 years (Table 8A) and 6.3 years for the 7 URM 

graduates.  Given the statistics of small numbers, we consider these numbers largely comparable, a 
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conclusion consistent with time-to-degree and attrition statistics available for QCB feeder programs overall. 

For example, considering 2008-2012 entrants, in Chemistry, the average time-to-degree is 5.5 years for 

all students (163) and 6.1 years for 19 URM students (12% of total); this average falls to 5.7 years with the 

elimination of a single student (among 18 URM graduates). The same figures in Biology are 5.9 (98 

students) and 6.2 years (10 students: 10%), respectively. In Biochemistry, CMCB and Neuroscience, the 

time-to-degree is 5.9, 5.9 and 5.0 years, respectively, and includes two URM graduates total.  In Physics, 

there were 71 total graduates with an average time-to-degree of 6.4 years, which includes 9 URM 

graduates (13%) at 6.6 years, time-to-degree. The rate at which URM students complete their Ph.D. 

degree programs, relative to all students overall, is also not significantly different, e.g., 25% URM attrition 

vs. 21% for all students in Biology. This is consistent with the fact that the average percentage of URM 

students that enter our six programs (9.2%, Table 6A) is comparable to that percentage that completes 

the Ph.D. (10-13%). Thus, QCB TP graduate feeder programs are collectively characterized by an 

excellent overall track record of ensuring the success of students from underrepresented groups. 

Examination of outcomes data over a longer 15-year timeframe reveals 232 graduates (TGE and non-

TGE students) from 28 QCB trainer groups, with 19% finishing with M.S. degrees, thus painting a picture 

that is not substantially different from that described above. While many of these 61 Ph.D. graduates (Table 
8A) are working in postdoctoral positions and pursuing further training, others are already engaged in a 

wide range of research-intensive or research-related careers in industry and academia, the latter including 

that of staff scientist, lecturer (3) and tenure-track Assistant Professor (5). 

IX. Program Evaluation 
The QCB TP leadership plans to distribute annual surveys to all preceptors (Appendix C.2) and 

current trainees (Appendix C.3) in the Fall semester of every year, and to alumni of the training program 

one, two and five years following graduation to determine if the training program is meeting its training 

mission and achieving our specific objectives (Appendix C.4).  Complete contact information and current 

and previous position title of all former trainees will also be requested during this time. It is our direct 

experience that these survey instruments provide valuable feedback, not only on the mechanics of the 

program, but more importantly, the degree to which participation in the QCB training program has catalyzed 

the development or appreciation of new interdisciplinary research directions (for both current trainers and 

trainees). For alumni, we wish to learn the extent to which the program has prepared them for their current 

careers, leading to professional satisfaction. We are currently broadly publicizing trainee and career 

outcomes of current and former trainees on our program website (iuqcb.indiana.edu) by posting News 

regularly on the front page and via social media (Twitter @iuqcb), and by keeping the “Current Trainees” 

and “Alumni” pages of the website up to date. The PD and co-Director will continue to meet with the trainee 

cohort periodically, at least once annually, typically early in the Spring semester, to discuss the results of 

the previous Fall trainee survey and to broadly discuss both curricular and extracurricular components of 

the program so that its effectiveness as a cross-disciplinary training program can be evaluated in real time, 

and to seek suggestions as to what the program could be doing better.  This meeting is meant to 

complement more regular (≈quarterly) meetings of the trainee cohort, called by our two rotating QCB 

Ambassadors, to implement and otherwise further engage members of the trainee cohort to lead student-

run activities and implement any mid-course corrections as the program continues to mature. It was exactly 

this kind of meeting that early on led to the idea and potential content of Topics-based e-learning modules, 

which students themselves ultimately created to increase the potential for educating students from 

disparate backgrounds (Section I.D.a).  At a more recent trainee cohort meeting, a wide-ranging 

discussion of our QCB TP extracurricular events in the context of a discussion of recent trainee and alumni 

surveys, led directly to a discussion of career development activities (Section II), and changes in the 

implementation of QCB Evenings, coupled by a transformation of the QCB Seminar Series into a true QCB 

trainee-invited seminar series (Section I.D.g). This “hands-on” continuous approach to program evaluation 

maintains the optimal value of the QCB training experience, while driving ownership of the program by the 

trainees, the desired outcome. 
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Plan for Instruction in the Responsible Conduct of Research 
Responsible conduct of research (RCR) training, previously conducted as a course managed by the 
Poynter center at IUB, was fully integrated into the CHEM C689, Quantitative and Chemical Biology (QCB) 
Journal Club in Fall 2016 and Fall 2017, by Course Director and QCB trainer Charles Dann. In this context, 
all trainees participated in eight hours of RCR instruction in four sessions. 

Topics in each session, presented in a guided discussion format are: 

1) Ethics in peer review and authorship (case studies) 

2) Mentor-mentee responsibilities and relationships (invited discussion and case studies) and data 
acquisition, management, sharing and ownership (case studies) 

3) Research misconduct and policies for handling misconduct (case studies and discussion of procedures 
for reporting and subsequent actions from the Office of Research Integrity at IU) 

4) Scientists as responsible members of society, contemporary ethical issues in biomedical 
research and policies regarding human subjects, e.g., informed consent and study design (case studies). 

As can be seen, these four intensive discussion sessions cover six primary topics of primary interest to 
trainees in our program. To enhance trainee engagement, specific cases for topics were chosen with 
trainee input, and the discussions were led by graduate students and moderated by Prof. Dann to ensure 
active participation, critical thinking about perspectives, and relevant dialogue. The first two of the RCR 
sessions were held in a conference room that allowed everyone to sit at a single table for discussions. The 
final two sessions were held off-campus over dinner, providing a different context that generally promoted 
a more deliberate style of discussion in a relaxed setting. These off-site sessions, despite being scheduled 
for two hours, generally lasted three hours or more with significantly more active engagement by trainees. 

While understanding each RCR topic via example case studies, trainees were continually asked to relate 
cases to their own research experiences and to bring up additional questions that expand the discussion 
beyond the cases presented. Students were challenged to speak to the motivation for choices that were 
made, many that were ultimately deemed unethical, so that they could foresee and prevent themselves or 
others from making misguided choices. While online resources for RCR case studies were used to identify 
some examples for discussion, additional materials from primary literature, news outlets, and readings 
from nonfiction books were also utilized, e.g., The Secret Life of Henrietta Lacks by Rebecca Skloot, 
Radium Girls by Kate Moore, to present a myriad of viewpoints and enhance trainee engagement. While 
learning outcomes are admittedly difficult to gauge in an open discussion course, every effort was made 
to ensure that all students participated. Based on dynamic conversations throughout the course and the 
manageable cohort size (10-12 students), we believe strongly that our trainees could serve as RCR 
liaisons among their graduate student peers upon completion of this QCB-associated RCR requirements. 

Although QCB trainees only take this course once, this training is supplemented in a number of different 
ways throughout a trainee’s graduate student career. We require that all QCB trainees complete the online 
Collaborative Institutional Training Initiative (CITI) training course (students select biomedical or physical 
science emphasis area) offered by Research Ethics, Education & Policy (REEP) at 
http://researchcompliance.iu.edu/eo/eo_citi.html after completion of the C689 RCR requirement, as a way 
to reinforce trainee knowledge of the material. In addition, the Office of Research Administration (ORA) 
sponsors a Responsible Conduct of Research Seminar series, which also meets NIH requirements, in the 
form of two 2-hr workshops each semester, which are jointly lead by research-active faculty and 
representatives of the Office of Research Compliance. Other department or program-specific discussions 
of material related to RCR are available to students. For example, QCB training faculty in Chemistry, 
including PD Giedroc and trainer Schlebach in 2017, routinely participate in a panel discussion of various 
aspects of research integrity, including authorship and data fabrication, during CHEM C500, Introduction 
to Research, that all graduate students take as part of their first-year research experience in the department 
(see Training Plan). 
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Finally, all QCB training faculty employ group-specific conventions that are used to continuously reinforce 
fundamental concepts of research integrity to trainees, particularly those related to data management, 
collaborative research, conflicts of interest, authorship and peer review. We find that a discussion of these 
topics is most effective when integrated into weekly laboratory group meetings, where a discussion of 
primary research data that they, the trainees, have generated takes place. This leads naturally to the core 
concepts of reproducibility and statistical significance, biological replicates, and the importance of well-
designed control experiments, to support a particular hypothesis. 
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Plan for the Instruction in the Methods for Enhancing Reproducibility 

Our QCB training program seeks to engage graduate students in cross-disciplinary training, research 
experience and classroom instruction in chemical and physical biology. As such, instruction in methods 
for enhancing rigor and reproducibility designed to teach trainees how to reach evidence-based 
conclusions and to solidify quantitative reasoning skills are organic to the objectives of our program 
(Section I.C), and are broadly distributed in a number of formats throughout a trainee’s curriculum and 
graduate career trajectory. 

These instructional plans begin with a research orientation exercise at the beginning of the first year, 
exemplified by CHEM C500, Introduction to Research, organized by the Chemistry DGS and QCB trainer 
A. Flood. The first six weeks of this course, through October 5 (the remainder is devoted to independent 
research; Section I.D), consists of twice-per-week panel discussions hosted by Chemistry faculty, many 
of whom of which are QCB trainers. Although this short-course covers many topics, including “successful 
habits of achieving a 5-year Ph.D.”, e.g., time management, and other topics that touch on research 
conduct and ethics, including conflicts of interest, policies with human subjects, mentor/mentee 
responsibilities and relationships, peer review and collaborative research (see Plan for Instruction in 
Responsible Conduct of Research), the course highlights the central importance of scholarship, and 
understanding the scientific underpinnings of a specific research project. We emphasize to students that 
it is their responsibility to identify and evaluate prior research that makes a project viable, and that the first 
year in graduate school is the ideal time to develop robust literature reading skills, a central scholarly 
attribute. This ability to read the literature is reinforced by QCB preceptors in their own research 
laboratories, as students are required to write a first-year C500 report that includes sufficient background 
material that motivates the experiments that were carried out in that first year. 

There is also explicit discussion of how to collect and record data, and what constitutes “good” and “bad” 
data in C500. The concepts of the experimental design and the importance of control experiments, 
biological vs. technical replicates, are also discussed briefly, as are best practices of data management 
and data interpretation. Since other QCB feeder programs do not have a formal C500-like panel discussion 
of these topics, we propose to open up this course to second- and third-year QCB fellowship winners from 
other feeder graduate programs to audit, facilitated by the fact that the course meets in the evenings early 
in the Fall semester. It is important to recognize, however, that a C500 or similar classroom experience 
cannot substitute for the individual efforts of QCB trainers, who train students in rigor and reproducibility 
according to specific conventions of their own groups. To ensure that this happens, we plan to emphasize 
the importance of best practices for enhancing reproducibility, alongside RCR as currently done, to trainers 
in our annual (August-September) meeting of the QCB training faculty. 

These early first-year plans are reinforced by deliberate efforts of QCB trainers who teach in the QCB 
curriculum to further relay these core concepts in enhancing reproducibility to trainees (Section I.D). We 
propose to develop a topics-based e-learning module in CHEM C681 that provides for basic instruction in 
the statistical analysis of data (from biological vs. technical replicates, p-values, various tests of statistical 
significance, variance, confidence intervals and propagation of errors, etc.) that will bring all trainees up-
to-date on commonly used statistical approaches (Section I.D.a,b). This instruction is again reinforced by 
one-on-one trainee mentoring in QCB preceptor laboratories as part of their thesis projects. We have also 
incorporated specific reference to statistical criteria in the course content of CHEM C680, Introduction to 
Quantitative Biology and Measurement (Section I.D.c), particularly in the context of single-molecule 
methods, NMR dynamics and ligand binding models. Finally, QCB Journal Club, CHEM C689 (Section 
I.D.d), like many other graduate program-specific journal clubs and student seminar series, is also used to 
raise recognition of statistical significance and reproducibility, but using a different approach. During these 
activities, much like literature group meetings we regularly host in our own research groups, the speaker 
presents the results of recently published research; however, it is our experience that many students 
naturally gravitate to a broader discussion of the significance of one finding or another, based on error bars 
or other measure of uncertainty of the published data. Then, as trainees write manuscripts themselves, 
all of these “once-theoretical” concepts become very real. Here, trainees are instructed to ensure that the 
statistical tools, numbers of replicates, and methods used to establish “pair-wise” significance, for example, 
used to analyze the primary data are spelled out clearly in the “Materials and Methods” (or equivalent) 
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section of their manuscripts. Certainly, most journals now require a comprehensive description of any 
statistical analyses used, often prior to submission of the manuscript for publication. In addition, an 
important aspect of the peer review process and a trainee’s successful revision of a manuscript for 
publication is often focused on questions of statistical significance and reproducibility. These examples 
illustrate that a natural consequence of preparing work for publication (Table 5A) is the process of “putting 
into practice” key elements of instruction in methods for enhancing reproducibility. 

Finally, although not the major focus of the course, there are elements of instruction for enhancing 
reproducibility in MSCI M509, Basics of Scientific Communication, required of all QCB trainees (Section 
II). One part of this course (Appendix B.8) explicitly discusses making requests from colleagues for 
materials and reagents, and joint responsibilities that derive from the sharing of materials. Another part of 
this course discusses figure preparation for manuscripts, which touches on statistical significance and 
presenting “representative” data derived from multiple datasets. This discussion goes hand-in-hand with 
discussion, via examples, of the importance of a clear and concise “Materials and Methods” section of a 
manuscript. The standard that QCB trainers teach to trainees is that there should be sufficient detail that 
enables another investigator to “completely replicate” the experiments. This now involves a description of 
what was done to ensure authentication of both biological and chemical sources, and is something trainers 
in this program take very seriously. To illustrate, a current QCB trainee, B. Rued, was first author on a 
recent (2017) Mol Microbiol paper that was, in part, able to trace disparate biological findings on her target 
protein (GpsB) in the literature to distinct genetic backgrounds of S. pneumoniae strains. A 
MicroCommentary that appeared with her paper (Lewis, 2017, Mol Microbiol 103, 913) advocated for a 
policy in which an author provides strain validation in the form of complete genomic sequence as part of 
the biological authentication of the findings and possibly, manuscript submission. This would bring the 
quantifiable principles of rigor and reproducibility to microbiology, much like publically available statistical 
databases of structural coordinates and NMR data are used routinely now. This paper was previously 
publicized on our website and discussed in C680 as an excellent illustration of pan-training program efforts 
to enhance reproducibility at the chemistry-biology interface. 

In addition to the formal coursework-associated efforts detailed above, we plan to experiment with the 
introduction of topics pertaining to enhancing reproducibility to QCB trainee-organized quarterly meetings 
of the trainee cohort, in the upcoming project period. Here, a QCB trainer could lead a brief, informal 
discussion of a specific case study with trainees, e.g., an example of a poorly written Materials and 
Methods, discussion of a specific figure/figure legend that details shortcomings in statistical analyses, or 
the implications of small number of animals to establish biological relevance, etc., while at the same time 
making trainees aware of the various web-based tools that are available to reinforce these concepts. This 
would allow QCB trainers to reiterate or enhance key elements of reproducibility that directly impact trainee 
development over the course of their graduate careers. 

Contact PD/PI: GIEDROC, DAVID P.

Plan for Instruction in Methods for Enhancing Reproducibility                                                 

            
          
             

             
             

       

             
 

   
             

           
       
           
                 

            
            

           
            

            
        

                
            

          
            

             
     

       
           

             
         

         
            

          
           

           

 Page 70



BIOGRAPHICAL SKETCH 
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NAME: Lane A. Baker, Ph.D. 

eRA COMMONS USER NAME (credential, e.g., agency login): lanbaker 

POSITION TITLE: Associate Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Missouri State University/Springfield, MO B.S. 05/1996 Chemistry 

Texas A&M University/College Station, TX Ph.D. 12/2001 Chemistry 

Naval Research Laboratory/Washington, DC Postdoctoral 03/2004 Chemistry 

University of Florida/Gainesville, FL Postdoctoral 05/2006 Chemistry 

Personal Statement 

 have the expertise, leadership and motivation necessary to perform the proposed work. I have a broad 
background in bioanalytical and electrochemical measurement, with specific training and expertise in 
measurement of ions in nanoporous systems.  My prior training has included polymer synthesis, surface 
chemistry, UHV scanned probe microscopy and the development of molecular Coulter counters. As an 
independent scientist, I have been an early adopter of scanning ion conductance microscopy for 
electrochemical measurement. My laboratory has invented Scanning Electrospray Microscopy (SESM), a 
completely new scanned probe microscopy that incorporates electrospray for feedback control. My laboratory 
has also developed unique instrumentation to advance the utility of scanning ion conductance microscopy, 
scanning electrochemical microscopy and electrochemical atomic force microscopy.  Additionally, we are 
proficient in micro/nanofabrication techniques. I have successfully administered projects for federal and private 
organizations (National Science Foundation, National Institutes of Health, American Heart Association, 
Research Corporation for Science Advancement), including the management of graduate students, 
postdoctoral scholars and collaborative/team efforts. Publications that document some of the projects of my 
research group are found below. 

Yuill, E.M.; Shi, W.; Poehlman, J.; Baker, L. A. Scanning Electrospray Microscopy with Nanopipettes, Anal. 
Chem., 2015, 87, 1182-1186. (http://dx.doi.org/10.1021/acs.analchem.5b03399) PMID: 26498974 
Zhou, L.; Zhou, Y.; Baker, L.A. Measuring Ions with Scanning Ion Conductance Microscopy, ECS 
Interface, 2014, 2, 51-56. (http://www.electrochem.org/dl/interface/sum/sum14/if_sum14.htm) 
Zhou, Y.; Chen, C.C.; Weber, A.; Zhou, L.; Baker, L. A.; Hou, J. Potentiometric-Scanning Ion Conductance 
Microscopy for Measurement at Tight Junctions, Tissue Barriers, 2013, 1, e2558s. 
(https://www.landesbioscience.com/journals/tissuebarriers/article/25585/) PMID: 24533255. PMCID: 
PMC3805658. 
Thakar, R.; Weber, A.E.; Morris, C.A.; Baker, L. A. Multifunctional Carbon Nanoelectrodes Fabricated by 
Focused Ion Beam Milling, Analyst, 2013, 138, 5973-5982. (http://dx.doi.org/10.1039/c3an01216f)  PMID: 
23421780. PMCID: PMC3648657. 
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Positions and Honors 

Positions and Employment 
2006-2012 Assistant Professor, Indiana University, Analytical and Materials Chemistry, 

Department of Chemistry 
2012-2018 Associate Professor, Indiana University, Analytical and Materials Chemistry, 

Department of Chemistry 
2014-2018 Associate Professor, James F. Jackson Chair Indiana University, Analytical and 

Materials Chemistry, Department of Chemistry 
2018- James F. Jackson Professor, James F. Jackson Chair, Indiana University, Analytical 

and Materials Chemistry, Department of Chemistry 

Other Experience and Professional Memberships 
1995- Member, American Chemical Society 
2000- Member, Society for Electroanalytical Chemistry 
2000- Member, The Electrochemical Society 
2009-2012 American Heart Association, Biomedical Engineering Panel Review 
2010, 2011 National Institutes of Health, EBIT Study Section, ad hoc reviewer 
2011-2014 Analytical Chemistry, Features Advisory Panel 
2012-2014 National Research Council, Fellowship Panel Review 
2013-2018 Analytical Methods, Advisory Board 
2013-2018 Board of Directors, Society for Electroanalytical Chemistry 
2014- Member, International Society of Electrochemistry 
2014 National Science Foundation, Graduate Research Fellowship Panel Review 
2015- Chair of Membership Committee, Society for Electroanalytical Chemistry 
2015- co-Chair, Long Term Planning Committee, Analytical Division, American Chemical Society 
2015- Associate Editor, RSC Advances 
2015-2018 co-Chair, Analytical Division Programming, National American Chemical Society Meetings 
2019 Chair, Division of Analytical Chemistry, American Chemical Society 

Honors and Awards 
2001 National Research Council Postdoctoral Fellow; Naval Research Laboratory 
2008 Starter Grant Awardee, Society of Analytical Chemists of Pittsburgh 
2009 Cottrell Scholar Award, Research Corporation for Science Advancement 
2009 CAREER Award, National Science Foundation 
2012 Young Investigator Award, Society for Electroanalytical Chemistry 
2014 Named James F. Jackson Associate Professor of Chemistry 
2014 Fellow, Royal Society of Chemistry 
2017 Indiana University Trustee’s Teaching Award 

Contributions to Science 

Chemically-Modified Nanopipettes and Ion Channel Probes. My research group has demonstrated a 
number of sensing/detection schemes that utilize chemical modification of nanoscale pipettes and 
measurement of ion currents that flow through these pipettes.  By regulating the surface charge, specific 
chemical interactions can be monitored. These approaches were used to realize measurement of 
interfacial charge with nanoscale pipettes.  More recently, we have adopted chemical modification of 
pipette tips with lipid bilayers and cellular membrane patches. We have incorporated ICPs with SICM to 
enable a unique sensing modality that combines the advantages of ion channels with positioning 
capabilities of SICM, which opens up a new realm in chemical/biochemical measurement at small scales. 

a. Zhou, Y.; Bright, L.; Shi, W.; Aspinwall, C.A.; Baker, L.A. Ion channel probes for scanning ion 
conductance microscopy, Langmuir, 2014, 30, 15351-15355. (http://dx.doi.org/10.1021/la504097f)  
PMID: 25425190. PMCID: PMC4278694. 
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b. Sa, N.; Lan, W.; Shi, W.; Baker, L.A. Rectification of Ion Current in Nanopipettes by External 
Substrates, ACS Nano, 2013, 7, 11272–11282. (http://dx.doi.org/10.1021/nn4050485) PMID: 
24200344. PMCID: PMC3933015. 

c. Sa, N.; Fu, Y.; Baker, L. A. Reversible cobalt ion binding to imidazole-modified nanopipettes, Anal. 
Chem., 2010, 82, 9963-9966. (http://dx.doi.org/10.1021/ac102619j) PMID: 21090777. PMCID: 
PMC3075968. 

d. Fu, Y.; Tokuhisa, H.; Baker, L. A. Nanopore DNA sensors based on dendrimer-modified nanopipettes, 
Chem. Comm., 2009, 32, 4877-4879. (http://dx.doi.org/10.1039/b910511e) PMID: 19652811. 

Advances in Bioanalysis with Scanning Ion Conductance Microscopy (SICM). My research group 
has made numerous advances and has developed platforms for the study of ion transport with SICM. 
SICM has found wide adoption as a tool for imaging. We were an early adopter of performing analytical 
measurements with SICM, primarily in an effort to quantitate ion transport at heterogeneous interfaces. 
This research has included model studies of polymer membranes and more recent reports of the 
measurement of epithelial cell monolayers. Our studies of biological systems make use of collaborations 
(Prof. Jianghui Hou, Washington University School of Medicine) that provide genetically modified cell lines, 
which allow study of loss or gain of function induced by specific proteins at cell-cell contacts.  To realize 
biological studies, we have also developed potentiometric measurements with SICM (P-SICM), which allow 
extremely sensitive measurements at complex interfaces. 

a. Gong, Y.; Zhou, Y. Baker, L.A.; Hou, J. Biochemical and biophysical analyses of tight junction 
permeability made of claudin-16 and claudin-19 dimerization, Mol. Bio. Cell, 2015, 26, 4333-4346. 
(http://dx.doi.org/10.1091/mbc.E15-06-0422) PMID: 26446843 PMCID: PMC4666130 

b. Zhou, Y.; Chen, C.C.; Weber, A.E.; Zhou, L.; Baker, L.A. Potentiometric Scanning Ion Conductance 
Microscopy, Langmuir, 2014, 30, 5669-5675. (http://dx.doi.org/10.1021/la500911w) PMID: 24773406. 

c. Chen, C.; Zhou, Y.; Morris, C.A.; Hou, J.; Baker, L.A. Scanning ion conductance microscopy 
measurement of paracellular conductance in tight junctions, Anal. Chem., 2013, 85, 3621-3628. 
(http://dx.doi.org/10.1021/ac303441n) PMID: 23421780. PMCID: PMC3648657. 

d. Zhou, Y.; Chen, C.; Baker, L. A., Heterogeneity of Multiple-pore Membranes Investigated with Ion 
Conductance Microscopy, Anal. Chem., 2012, 84, 3003-3009. (http://dx.doi.org/10.1021/ac300257q) 
PMID: 22390616. PMCID: PMC3310308. 

Nanopipettes and Mass Spectrometry. We have also recently reported studies that make use of 
nanoscale pipettes to enable new opportunities in mass spectrometry. This includes electrospray emitters 
that provide high signal-to-noise ratios, low turn-on voltages and higher charge state distribution of 
analytes. We have also used nanopipettes as local sampling tools to enable MALDI analysis of single 
cells, small organisms (Drosophila larvae) and tissue sections. We have recently described a completely 
new technique, Scanning Electrospray Microscopy (SESM), which allows submicron imaging with 
nanopipettes where electrospray providing the feedback mechanism.  

a. Yuill, E.M.; Shi, W.; Poehlman, J.; Baker, L. A. Scanning Electrospray Microscopy with Nanopipettes, 
Anal. Chem., 2015, 87, 1182-1186. (http://dx.doi.org/10.1021/acs.analchem.5b03399) PMID: 
26498974 

b. Saha-Shah, A.; Weber, A.E.; Karty, J. A.; Ray, S. J.; Hieftje, G. M.; Baker,  L. A. Nanopipettes: probes 
for local sample analysis, Chem. Sci., 2015, 6, 3334-3341. (http://dx.doi.org/10.1039/C5SC00668F) 

c. Yuill, E.M.; Sa. N.; Ray, S.J.; Hieftje, G.M.; Baker, L.A. Electrospray ionization from nanopipette 
emitters with tip diameters of less than 100 nanometers, Anal. Chem., 2013, 85, 8498–8502. 
(http://dx.doi.org/10.1021/ac402214g) PMID: 23968307. 

Complete List of Published Work from PUBMED in MyBibliography: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/lane.baker.1/bibliography/47541149/public/?sort=date&direction=des 
cending 
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Research Support 

Ongoing Research Support 

CHE-1507341 (Baker) 07/15/15 06/30/18 
NSF/CHE 
Ion Channel Probes for Scanning Ion Conductance Microscopy 
Goals: To develop chemical/biochemical sensors which consist of lipid bilayers and ion channels suspended at 
the tip of a glass capillary, called ion channel probes. 
Role: PI 

2R01 DK084059-06 (Hou) 05/07/15 03/30/19 
NIH/Washington University, St. Louis 
Biochemical and Biophysical Nature of Claudin-16 and Claudin-19 
Goals: To understand the role of Claudin-16/19 interactions in transport through epithelial tissue. 
Role: Consortium PI 

CHE-1460720 (Jacobson, Skrabalak Co-PI) 09/01/15 08/31/18 
NSF/CHE 
REU Site: Nanoscale Assembly of Molecules and Materials at Indiana University 
The major goal of this project is to provide a summer research experience for REU students to gain knowledge 
in synthesis and characterization of assembled materials and their building blocks. 
Role: Mentor 

CBET-1726642 (Baker) 09/15/2017 08/31/2020 
NSF/CBET 
MRI: Acquisition of a Nanoimprint Lithography Instrument for Research and Education 
Acquisition of a Nanoimprint Lithography Instrument 
Major Research Instrumentation Grant to acquire a nanoscale lithography tool for research and teaching at 
Indiana University. 
Role: PI 

1R21 EB022297-01 (Baker) 03/01/16 03/28/19 (1 year NCE) 
NIH/NIBIB 
Bio/Chemical Mapping of Pancreatic Cell Activity 
The major goal of this project is to develop new methods that can ultimately be used to understand regulation 

 insulin and glucose levels, at the level of single cells. 

Completed Research Support 

2214079 (Baker) 03/01/15 04/01/17 
Indiana University Institute for Advanced Study 
Research Consultation Fellowship 
The major goal of this project is to develop a new platform for chemical/biochemical imaging in collaboration 
with University of Arizona. 
Role: PI 

2214079 (Baker, Cummins MPI) 04/01/15 03/31/16 
Indiana University Collaborative Research Grants 
Single Cell Studies with Scanning Sniffer Patch Microscopy 
The major goal of this project is to provide support for preliminary work towards developing tools and models 

 new modes of bioanalytical/biophysical measurement. 
Role: PI 

CHE-0847642 (Baker) 02/01/09 01/31/15 
NSF/CHE 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches
 Page 74

  
 

 
 

          
 

    
  

 
 

 
          

  
   

   
  

 
         

 
  

    
  

 
 

             
 

       
  

    
 

 
 

             
        

 
   

  
 

 
 

                 
 

 
      

 
 

 
             

  
  

       
   

 
 

            
 

D. 

– 

– 

– 

– 

– 

of 

– 

– 

for 

– 



CAREER: Gated Conical Nanopores 
Goals: To develop nanopore electrochemical sensors which utilize magnetic fields and biofunctionalized 
nano/microparticles. 

5R21 DK082990-02 (Baker) 06/01/10 05/31/13 
NIH/NIDDK 
Electrochemical Imaging of in vitro Tight Junctions with Scanning Ion Conductance 
Goals: The goal of this project is to develop a tool that can impact research in disease related to tight 
junctions (e.g. cancer, cystic fibrosis) and drug delivery across relatively impermeable biological 
interfaces. 
Role: PI 

10332 (Baker) 06/01/09 06/30/13 
Research Corporation for Science Advancement Cottrell Scholar Award 
Instrumentation and Development of New Techniques for Measuring Molecular Recognition with Ion 
Currents 
Goals: The goal of this project is to investigate the fundamental science that governs the highly-selective 
and specific recognition properties of protein sub-units derived from the Nuclear Pore Complex (NPC) 
and how this recognition can be translated to synthetic technology. 
Role: PI 

CHE-0923064 (Jacobson, Baker co-PI) 08/15/09 07/31/13 
NSF/CHE 
MRI: Acquisition of a Focused Ion Beam Instrument 
Goals: Instrumentation award for purchase of a focused ion beam / scanning electron microscope. 
Role: co-PI 

DMR-0906843 (Baker) 09/01/09 08/31/13 
NSF/DMR 
Mimicking the Nuclear Pore Complex with Protein Hydrogels 
Goals: The long-term goal of this project is to understand the fundamental mechanisms that govern the 
operation of this protein-hydrogel. 
Role: PI 
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NAME: Stephen D Bell 

eRA COMMONS USER NAME (credential, e.g., agency login): stedbell 

POSITION TITLE: Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Glasgow University, UK BSc (Hons) 06/89 Molecular Biology 

Glasgow University, UK PhD 10/92 Genetics 

Wellcome Centre for Molecular Parasitology Post-doc 12/95 Molecular Parasitology 

Gurdon Institute, Cambridge, UK Post-doc 12/2000 Molecular Biology 

Personal Statement 
My laboratory has been studying the molecular biology of archaea in the genus Sulfolobus. We have focused 
primarily on the DNA replication and cell division machinery of these organisms. Our principal rationale and 
motivation has been the high degree of relatedness between the archaeal and eukaryal machineries. Much of 
our initial work was biochemical in nature, focusing on the mechanisms of action of the individual replication 
proteins. For example, we have performed extensive analyses of the mechanisms of action of the MCM 
helicase, elucidating its architecture on DNA and the mode of ATP hydrolysis and its coupling to helicase 
activity. We also have had, and continue to have, fruitful collaborations with X-ray crystallographers resulting in 
the first structures of cellular initiator proteins bound to DNA as well as the sliding clamp, PCNA associated 
with the lesion bypass polymerase Dpo4, the PCNA-flap endonuclease 1 complex and DNA primase. We have 
complemented our in vitro work with in vivo studies, for example leading to the identification of multiple 
replication origins in the Sulfolobus chromosome and demonstrating the role of homologs of the eukaryotic 
ESCRT apparatus in Suflolobus cell division. More recently we have developed ways of synchronizing 
Sulfolobus cell cultures and derived strains that can incorporate nucleotide analogs such as 5-bromo-2-
deoxyuridine and 5-ethylene-2-deoxyuridine, permitting visualization of DNA replication within archaeal cells. 
More generally, we have taken advantage of, and contributed to, the generation of novel genetic tools for 
manipulation of Sulfolobus. The combination of the relatively tractable nature of biochemical analyses of the 
thermostable Sulfolobus proteins with the ease of growth and genetic manipulation of the organisms is unique 
in archaea. These advantages, when combined with the evolutionary relationship between archaeal and 
eukaryal replication machineries makes Sulfolobus a valuable model system for investigating the 
fundamentally conserved features of DNA replication 

Positions and Honors 
2012- Full Professor, Department of Molecular and Cellular Biochemistry and Department of Biology, 
Indiana University, Bloomington, Indiana 

2007-2012 Professor and Chair of Microbiology, Sir William Dunn School of Pathology, Oxford University, UK 

2004-2007 Tenured Group Leader, MRC Cancer Cell Unit, Cambridge, UK 
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2001-2004 Tenure Track Group Leader, MRC Cancer Cell Unit, Cambridge, UK 

1996-2000 Postdoctoral research fellow in Prof Steve Jackson’s laboratory in the Gurdon Inst, Cambridge UK 

1993-1995 MRC Training Fellow, Wellcome Centre for Molecular Parasitology, Glasgow University, UK 

Honors and Professional Service 
Member of the Prokaryotic Cellular and Molecular Biology Study Section (appointed August 2013). 

Ad-hoc reviewer on NIH PCMB Study section Oct. 2012 and Feb. 2013 

Awards 
Winner of Tenovus medal 2006, 

Elected Member of EMBO April 2005 

Gordon Research Conference Alexander M. Cruickshank Award 2009. 

Elected Fellow of the American Academy of Microbiology in 2015 

Editorial Boards 
2011 2015 Microbiology and Molecular Biology Reviews 

2003 2009 Molecular Microbiology 

2006 2007 PLoS Genetics 

2000 2007 Archaea 

Conferences chaired/organized 
Co-chair of Biochemical Society meeting “Molecular biology of Archaea” 2008 and 2010, 

Member of the organizing committee for the 2004 “Extremophiles” meeting in Baltimore, USA, 

Organizing committee “Thermophiles 2013” Regensburg, Germany, 

Co-chair of the 2003 Gordon Research Conference on “Archaea: Ecology, Metabolism and Molecular Biology” 

Co-Chair of Keystone DNA replication and Recombination meeting, Whistler, Canada, 2015 

Contributions to Science 

Archaeal Transcription. My initial work on archaea was as a post-doc in Steve Jacksons lab in Cambridge, 
UK. During my time in Steve’s lab I characterized the archaeal basal transcription machinery. Using in vitro 
studies, I defined the minimal basal transcription machinery and established the basis of directional RNA 
polymerase recruitment. I also investigated the regulation of transcription in archaea and provided the first 
mechanistic description of transcriptional regulation in the Archaea. I studied the impact of archaeal chromatin 
proteins on transcription and, in work that was completed when I established my own lab in the MRC Cancer 
Cell Unit, I described a system governing reversible acetylation of a key archaeal chromatin protein and how 
this phenomenon impacts on transcription 

S.D. Bell, C.H. Botting, B.N. Wardleworth, S.P Jackson and M.F. White (2002) “Alba, a conserved archaeal 
chromatin protein, interacts with Sir2 and is regulated by acetylation.” Science 296, 148-151. PMID:11935028. 

S.D. Bell, S.S. Cairns, R.L. Robson and S.P. Jackson (1999) "Transcriptional regulation of an archaeal operon 
 vivo and in vitro" Molecular Cell, 4, 971-982. PMID:10635322. 

S.D. Bell, P.F. Kosa, P.B. Sigler and S.P. Jackson (1999) "The orientation of the transcription preinitiation 
complex in Archaea."  Proc. Natl. Acad. Sci. U S A. 96, 13662-13667. PMID:11398464. 
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S.D. Bell, M. Nadal, C. Jaxel, P. Kosa and S.P. Jackson (1998) "Temperature, template topology, and factor 
requirements of archaeal transcription." Proc. Natl. Acad. Sci. U S A. 95,15218-15222. PMCID: PMC28023. 

Initiation of Replication Our studies of replication initiation provided the first evidence for multiple (three) 
origins of replication in a prokaryotic chromosome. Our subsequent work has revealed that all three origins fire 
in every cell and in every cell cycle and do so only once. Using the model organism Sulfolobus islandicus, we 
have shown that the archaeal origins are each specified by unique initiator proteins. Exploiting this system, we 
have identified the interaction between the initiator protein Orc1-1 and MCM that is necessary for MCM 
recruitment to origins in vivo and in vitro. Additionally, our collaboration with Prof. James Berger, Johns 
Hopkins, yielded the first structures of cellular replication initiator proteins bound to origin DNA. 

R.Y. Samson, P Abeyrathne and S.D. Bell (2016) “Mechanism of archaeal MCM helicase recruitment to DNA 
replication origins” Molecular Cell, 61, 287-296. PMCID: PMC4724246. 

R.Y. Samson, Y Xu, C. Gadelha, T. Stone, J. Faqiri, D. Li, N. Qin, F. Pu, Y.X. Liang, Q She and S.D. Bell 
(2013) “Specificity and function of archaeal DNA replication initiator proteins” Cell Reports 3, 485-496. PMCID: 
PMC3607249. 

I.G. Duggin and S.D. Bell (2008) “Chromosome Replication Dynamics in the Archaeon Sulfolobus 
acidocaldarius” Proc. Natl. Acad. Sci. U S A 105, 16737-16742. PMCID: PMC2575489. 

E.L. Cunningham Dueber, J.E. Corn, S.D. Bell and J.M Berger (2007) “Replication origin recognition and 
deformation by a heterodimeric archaeal Orc1 complex” Science 317, 1210-1213. PMID: 17761879. 

Replication elongation We have investigated the mode of action of the MCM helicase and also studied the 
process by which Okazaki fragments in the lagging strand are matured into covalently contiguous DNA. With 
regard to MCM, we have established the orientation of the complex on DNA, studied how ATP hydrolysis is 
coupled to motion within the helicase, established a novel “semi-sequential” mode of cooperativity within the 
hexameric assembly and established the basis of recruitment of MCM to origin DNA. We have also identified 
archaeal orthologs of GINS and Cdc45 as important accessory proteins for the MCM helicase. 
With lagging strand synthesis we have demonstrated that the sliding clamp, PCNA, in Sulfolobus is a 
heterotrimer and revealed that the clamp interacts simultaneously with DNA polymerase, flap endonuclease 
and DNA ligase to effect Okazaki fragment maturation with maximal efficiency. Our work has helped resolve 
the controversy surrounding this “toolbelt” model for PCNA action. Very recently, we have demonstrated that 
the replicative DNA polymerase, PolB1, is a heterotrimeric holoenzyme in vivo and we have shown that the two 
novel small subunits we have identified optimize efficiency of Okazaki fragment processing. In addition, we 
have, in collaboration with Luca Pellegrini, Cambridge, UK, solved the crystal structure of Sulfolobus DNA 
primase and have recently demonstrated that Sulfolobus primase is a target for the drug hydroxyurea. 

 Yan, T.R. Beattie, A. Rojas, K. Schermerhorn, T. Gristwood, S. Albers, P. Roversi, A. Gardner, N.G. 
Abrescia and S.D. Bell (2017) “Identification and characterization of a heterotrimeric archaeal DNA 
polymerase holoenzyme” Nature Communications, 8, 15075. PMCID: PMC5418573. 

 Xu, T. Gristwood, B. Hodgson, J.C. Trinidad, S.V. Albers and S.D. Bell. (2016) “Archaeal orthologs of 
Cdc45 and GINS interact form a stable complex that stimulates the helicase activity of MCM” Proc. Natl. Acad. 
Sci. USA 113, 13390-13395. PMCID: PMC5127375. 

L-P. Liew, Z-Y, Lim, M. Cohen, Z. Kong, L. Marjavaara, A. Chabes and S.D. Bell (2016) “Hydroxyurea-
mediated cytotoxicity in the absence of ribonucleotide reductase inhibition” Cell Reports 17, 1657-1670. 
PMCID: PMC5134839. 

R.Y. Samson, P Abeyrathne and S.D. Bell (2016) “Mechanism of archaeal MCM helicase recruitment to DNA 
replication origins” Molecular Cell, 61, 287-296. PMCID: PM4724246. 
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Chromosome Dynamics and Cell Division In addition to studying the enzymology of DNA replication, we 
have investigatde cell biological aspects of the archaeal cell cycle to date very little is known about these 
processes in the archaeal domain of life. We have revealed that the Sulfolobus cell cycle is reminiscent of that 

 eukaryotes oscillating from one to two copies of the chromosome in a cell cycle that has defined G1 and G2 
gap phases. We have demonstrated that replication termination occurs by sequence-independent fork 
collision. Following the completion of replication sister chromatids remains cohesed in the G2 phase of the cell 
cycle. We have also demonstrated that cell division is effected by Sulfolobus orthologs of the eukaryotic 
ESCRT system. Intriguingly, in eukaryotes, a number of viruses hijack the cellular ESCRT machinery to effect 
egress from infected cells. We have found that that same is true for the Sulfolobus virus, STIV. 

M. Dobro, R.Y. Samson, S.D. Bell, G. J. Jensen. (2013)  Electron cryotomography of ESCRT assemblies and 
dividing Sulfolobus cells suggests that spiraling filaments are involved in membrane scission” Mol. Biol. Cell. 
24, 2319-2327. PMCID: PMC3727925. 

 Snyder, R.Y. Samson, S. Brumfield, S.D. Bell* and M. Young*. (2013) “Functional interplay between a virus 
and the ESCRT machinery in Archaea” PNAS, 110, 10783-10787 *joint corresponding author PMCID: 
PMC3696792. 

R.Y. Samson, T. Obita P. L-G Chong, R.L. Williams and S.D. Bell (2011) “Molecular and structural basis of 
ESCRT-III recruitment to membranes during archaeal cell division” Molecular Cell, 41, 186-196. PMCID: 
PMC3763469 

I.G. Duggin, N. Dubarry and S.D. Bell (2011) “Replication termination and chromosome dimer resolution in the 
archaeon Sulfolobus solfataricus EMBO J. 30, 145-153. PMCID: PMC3020120. 

Additional Information: Research Support and/or Scholastic Performance 

Bell, Stephen D. NIH 1R01GM125579-01 PD/PI Initiation of DNA Replication 
01/15/2018 
12/31/2021 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Matthew L. Bochman 

eRA COMMONS USER NAME (credential, e.g., agency login): MBOCHMAN 

POSITION TITLE: Assistant Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Juniata College, Huntingdon, PA B.S. 05/2003 Molecular biology 

University of Pittsburgh, Pittsburgh, PA Ph.D. 09/2008 Molecular, cellular, & 
developmental biology 

University of Pittsburgh, Pittsburgh, PA Postdoctoral 09/08 12/08 Biochemistry 

Princeton University, Princeton, NJ Postdoctoral 01/09 07/13 Genetics & biochemistry 

Personal Statement 

 am an expert on the study of DNA helicases, having focused my research efforts on various classes of these 
enzymes as a graduate student, postdoctoral fellow, and PI. These proteins include the Mcm2-7 complex (1), 
PIF1 family helicases (2), and RecQ family helicases (3). Thus, despite being an Early Stage Investigator, I 
have the leadership skills and experience, as well as trained lab personnel, necessary to successfully perform 
the proposed research. As the PI or co-PI on several university-, state-, and American Cancer Society-funded 
grants, my lab has produced preliminary data supporting the proposed research by developing optimized 
methods to generate recombinant proteins for biochemistry, developing in vitro and in vivo activity assays, and 
establishing strong collaborations with experts in proteomics and synthetic genetic analysis. Having 
successfully established my independent lab at Indiana University and captained my co-PI projects, I have 
developed the management skills necessary to administer a large NIH-funded research program. Although 
paternity leave and my duties as a parent slowed my research after the births of my children in 2011 and 2013, 
 have since returned to science full time and become more productive despite juggling the unpredictability of 

parenthood and the vagaries of biology. 

 have a long track record of supporting student education and research training. I mentored four 
undergraduates as a graduate student, three as a postdoctoral research fellow, and seven (to date) as an 
independent investigator. I am training three Ph.D. graduate students, have recently graduated two M.S. 
students, and have overseen 15 rotation students in my lab over the last 5 years. I also currently serve on the 
dissertation committees of 12 Ph.D. students and one undergraduate at Indiana University, one Ph.D. student 

 Lehigh University, one Ph.D. student at Indiana University-Purdue University Indianapolis, and one M.S. 
student at West Liberty University. I have been a faculty trainer on our NIGMS CBI training program in 
Quantitative and Chemical Biology at Indiana University since 2014. 

Bochman, M.L. & Schwacha, A. (2008). The Mcm2-7 complex has in vitro helicase activity. Molecular Cell, 
31, 287-293. PMID: 18657510. 
*Paeschke, K., *Bochman, M.L., Garcia, P.D., Cejka, P., Friedman, K.L., Kowalczykowski, S.C. & Zakian, 
V.A. (2013). Pif1 family helicases suppress genome stability at G-quadruplex motifs. Nature, 497, 458-462. 
PMCID: PMC3680789. 

*Co-first authors 
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Rogers, C.M., Wang, J.C.-Y., Noguchi, H., Imasaki, T., Takagi, Y. & Bochman, M.L. (2017). Yeast Hrq1 
shares structural and functional homology with the disease-linked RecQ4 helicase. Nucleic Acids 
Research, 45, 5217-5230. PMID: 28334827. 

Positions and Honors 

Positions & Employment 
2001-2003 Undergraduate Researcher, Juniata College, lab of Dr. Michael Morrow 
2003-2008 Graduate Student, University of Pittsburgh, lab of Dr. Anthony Schwacha. 
2008 Postdoctoral Fellow, University of Pittsburgh, lab of Dr. Anthony Schwacha. 
2009-2013 Postdoctoral Research Fellow, Princeton University, lab of Virginia A. Zakian. 
2013- Assistant Professor, Molecular and Cellular Biochemistry Department, Indiana University 

Honors 
2002 Pfizer Summer Undergraduate Research Fellowship, Juniata College 
2003 William J. von Liebig Student Research Award, Juniata College 
2003 Dr. Andrew B. and Maria F. Brumbaugh Science Prize, Juniata College 
2008 Travel Award, 5th Salk/Caltech/USC Conference on DNA Replication 
2008 Mary P. Edmonds Award for best graduate student authored paper, University of Pittsburgh 
2010 Ruth L. Kirschstein NRSA for Individual Postdoctoral Fellows (F32) declined 
2010 American Cancer Society Postdoctoral Fellowship (PF-10-145-02-01) accepted 
2011 DeLill Nasser Award for Professional Development in Genetics, Princeton University 
2012 F1000 Associate Faculty Member Travel Award, Princeton University 

Other Experience & Professional Memberships 
2002- Tri-Beta National Biological Honors Society, Lambda Epsilon Chapter 
2009-2013 New York Academy of Sciences 
2012- Genetics Society of America 
2013- American Society for Biochemistry and Molecular Biology 
2013- Ad hoc reviewer for journals including EMBO J, JBC, Mol Cell, NSMB, NAR, and PLoS Biol 

Contributions to Science 

Complete list of Published Work in MyBibliography: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/149ceoZm8mj/bibliography/41108427/public/?sort=date&direction=ascending. 

The Mcm2-7 complex is the eukaryotic replicative helicase: Prior to my graduate work, the identity of the 
eukaryotic replicative helicase, i.e., the essential enzyme needed every cell cycle to unwind the entire genome 
into single-stranded DNA templates for DNA polymerases to replicate, was unknown. This stands in stark 
contrast to prokaryotes, whose replicative helicases (all homologs of Escherichia coli DnaB) have been known 

 decades. Previous research in the field suggested that a ring-shaped heterohexameric complex called 
Mcm2-7 was the eukaryotic replicative helicase, but researchers had failed to demonstrate in vitro helicase 
activity from this complex for 15 years, casting doubt on its role in vivo. During my Ph.D. training in Dr. Anthony 
Schwacha’s lab, I determined that the Mcm2-7 ring contained a defined gap between the Mcm2 and Mcm5 
subunits (the Mcm2/5 gate), and upon closure of this gate with proper physiological ionic conditions, Mcm2-7 
became competent to unwind DNA in vitro. I was the sole active researcher involved in this work, which 
ultimately yielded five first-author primary research articles (cited 323 times), one review (cited 131 times), two 
Ph.D. projects for subsequent graduate students that I mentored, and four mentored undergraduate projects. 
This body of work not only answered a longstanding question in the eukaryotic replication field but also 
described how the activity of the Mcm2-7 complex (and thereby replication as a whole) can be regulated at the 
mechanistic level. Further, it led to an explosion of biochemical and structural research on Mcm2-7, which 
continues to be a hot topic in the replication field. 

Bochman, M.L. & Schwacha, A. (2007). Differences in the single-stranded DNA binding activities of MCM2-
7 and MCM467: MCM2 and 5 define a slow ATP-dependent step. Journal of Biological Chemistry, 282: 
33795-33804. 
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Bochman, M.L., Bell, S.P. & Schwacha, A. (2008). Subunit organization of Mcm2-7 and the unequal role of 
active sites in ATP hydrolysis and viability. Molecular and Cellular Biology, 28: 5865-5873. PMCID: 
PMC254701. 
Bochman, M.L. & Schwacha, A. (2008). The Mcm2-7 complex has in vitro helicase activity. Molecular Cell, 
31: 287-293. PMID: 18657510. 
Bochman, M.L. & Schwacha, A. (2010). The S. cerevisiae Mcm5/3 and Mcm6/2 ATPase active sites 
contribute to the function of the putative Mcm2-7 “gate.” Nucleic Acids Research, 38 (18): 6078-6088. 
PMCID: PMC2952866. 

Pif1 helicases suppress genome instability at G-quadruplex motifs: Short stretches of G-rich single-stranded 
DNA can form non-canonical secondary structures with extreme (>100°C) thermal stability under physiological 
conditions. Further, motifs that can form these so-called G-quadruplex (G4) structures are conserved 
throughout evolution and enriched at discreet loci in vivo (e.g., promoters, telomeres, and origins of 
replication), suggesting that they play one or more important roles linked to transcription and genome 
maintenance. However, due to their thermal stability, enzymes must exist that can resolve these structures to 
allow (minimally) DNA replication to proceed past them. At the time of my postdoctoral training, over 20 
helicases had been examined for their ability to unwind G4 DNA, and all of them had this activity. However, 
there was no way to compare activity between these enzymes to determine if one was particularly good at G4 
DNA unwinding relative to another. In collaboration with another postdoc, Katrin Paeschke, we biochemically 
and genetically compared the activities of several helicases in both the Pif1 and RecQ families. We found that 
all Pif1 enzymes tested had robust G4-stimulated helicase activity, and although the RecQs could also unwind 
G4 substrates, they did so much more weakly (e.g., markedly slower kinetics). Further, by heterologously 
expressing bacterial, viral, and human Pif1 helicases in Saccharomyces cerevisiae pif1 mutant cells, we 
demonstrated that Pif1 family helicases separated by >3 billion years of evolution can all suppress in G4-
mediated genomic instability in yeast. This research elucidated one of the core conserved activities of all Pif1 
helicases, provided the field with a rational framework to compare the enzymatic activities of diverse helicases 
on their nucleic acid substrates, and suggests that the reason mutations in human PIF1 are linked to cancer is 
due to associated genomic instability at G4 motifs in vivo. I was co-first author on a Nature Article describing 
this work (cited 144 times), an author on a follow-up single-molecule examination of Pif1 G4 unwinding (cited 
51 times), and co-first author on a highly cited review (cited 373 times) concerning DNA secondary structures. 

*Paeschke, K., *Bochman, M.L., Garcia, P.D., Cejka, P., Friedman, K.L., Kowalczykowski, S.C. & Zakian, 
V.A. (2013). Pif1 family helicases suppress genome stability at G-quadruplex motifs. Nature, 497, 458-462. 
PMCID: PMC3680789. *Co-first authors 
*Bochman, M.L., Paeschke, K. & Zakian, V.A. (2012). DNA secondary structures: consequences of G-
quadruplex structures on genome stability. Nature Reviews Genetics. Nov; 13 (11): 770-780. PMCID: 
PMC3725559. *Co-first authors 
Zhou, R., Zhang, J., Bochman, M.L., Zakian, V.A. & Ha, T.J. (2014). Periodic DNA patrolling underlies 
diverse functions of Pif1 on R-loops and G-rich DNA. eLIFE, Apr 29;3:e02190. PMCID: PMC3999857. 

Yeast Hrq1 is a bona fide RECQL4 homolog with functions in DNA inter-strand crosslink repair and telomere 
biology: Mutations of the human RECQL4 helicase cause three related but distinct diseases characterized by a 
predisposition to cancer and/or premature aging. However, studying RECQL4 in vivo is difficult because its N-
terminus is homologous to an essential DNA replication initiation factor (Sld2) in lower eukaryotes, leading to 
pleotropic defects in replication when trying to study the disease-linked C-terminal helicase portion of the 
enzyme. RECQL4 biochemistry is also hampered by the large size (150 kDa) and natively disordered N-
terminus of the protein, which make its purification exceedingly difficult. My lab has overcome these problems 

 establishing a recently identified yeast RECQL4 homolog as a simple model to investigate the function of 
RecQ4-subfamily proteins. This homolog in Saccharomyces cerevisiae, Hrq1, is smaller (125 kDa) than 
RECQL4 and does not include a Sld2-like domain. Further, I found that it functions similarly to RECQL4 both in 
vitro and in vivo, having a catalytic activity in DNA inter-crosslink repair and a structural role in telomere 
maintenance. This is an important advance in the study of RecQ4 family helicases, allowing us to disentangle 
their roles in DNA replication (in higher eukaryotes) from their other roles in genome maintenance. Since 
starting my lab at Indiana University, I have published three corresponding author papers concerning Hrq1 and 
RECQL4. 
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†Bochman, M.L., Paeschke, K., Chan, A. & Zakian, V.A. (2014). Hrq1, a homolog of the human RecQ4 
helicase, acts catalytically and structurally to promote genome integrity. Cell Reports, 6 (2):346-356. 
PMCID: PMC3933191. †Corresponding author 
Rogers, C.M., Wang, J.C.-Y., Noguchi, H., Imasaki, T., Takagi, Y. & Bochman, M.L. (2017). Yeast Hrq1 
shares structural and functional homology with the disease-linked RecQ4 helicase. Nucleic Acids 
Research, 45, 5217-5230. PMID: 28334827. 
Rogers, C.M. & Bochman, M.L. (2017). Saccharomyces cerevisiae Hrq1 helicase activity is affected by the 
sequence but not the length of single-stranded DNA. Biochemical and Biophysical Research 
Communications, 486 (4):1116-1121. PMID: 28385527. 

Research Support 

On-going funding: 

Source: American Cancer Society 
Title: Determining the roles of the RecQ4 family helicases in genome maintenance. 
Funding Period: 01/01/2017 12/31/2020 
Major Goals: To biochemically compare the Hrq1 and RECQL4 helicases and determine how they inhibit 
de novo telomere addition to DNA double-strand breaks 
Role: PI 

Source: Indiana Clinical and Translational Sciences Institute 
Title: Mechanism of the regulation of DNA replication by PIF1 family helicases 
Funding Period: 07/01/2016 06/30/2018 
Major Goals: To generate recombinant human PIF1, characterize its ability to disrupt stable protein-DNA 
complexes, and analyze the structure of PIF1 by electron microscopy 
Role: PI 

Previous funding: 

Source: Indiana University 
Title: Mechanism of the regulation of DNA replication by PIF1 family helicases 
Funding Period: 04/01/2015 03/31/2016 
Major Goals: To generate recombinant PIF1 family helicases, characterize their biochemical activities, and 
determine their physical interactomes via mass spectrometry 
Role: PI 
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OMB No. 0925-0001 and 0925-0002 (Rev. 09/17 Approved Through 03/31/2020) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Michael Kevin Brown 

eRA COMMONS USER NAME (credential, e.g., agency login): brownmkb 

POSITION TITLE: Associate Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Hamilton College BS 05/2002 Chemistry 

Boston College Ph.D. 08/2008 Organic Chemistry 

Harvard University NA 
(postdoc) 

06/2011 Organic Chemistry 

Personal Statement 

recently began my independent career as an Assistant Professor at Indiana University in 2011 and was 
promoted to Associate Professor in 2016. I obtained my Ph.D. from Boston College with Professor Amir Hoveyda 

2008. The focus of my studies was on the design and development of new catalysts for enantioselective 
conjugate addition reactions and application of these methods in the first total synthesis of Clavirolide C. After 
the completion of my Ph.D., I started post-doctoral studies at Harvard University under the mentorship of 
Professor E. J. Corey.  My studies were directed towards several areas in enantioselective catalysis such as Rh-
catalyzed C-C bond forming reactions and mechanism studies of an enantioselective oxidation process.  Over 
the course of my Ph.D. and postdoctoral studies I published eight papers (seven in J. Am. Chem. Soc. or Angew. 
Chem. Int. Ed.) describing our results. 

 Indiana University, I initiated an independent program of research directed towards development of new 
methods and strategies for chemical synthesis. We have two major programs of research that focus on 
developing broadly applicable alkene difunctionalization reactions.  The first focuses on the development of 
generally useful stereoselective [2+2] cycloadditions of electron deficient allenes and alkenes. The second area 

research focuses transition metal catalyzed alkene difunctionalization as a means to achieve stereospecific 
cross coupling. These programs are discussed further in “Contributions to Science.” To date, we have published 
 total of 27 research articles (16 in J. Am. Chem. Soc. or Angew. Chem.) and two review papers. 

The training environment that I create is rigorous and results in highly trained graduate students. In addition, to 
mentorship with research projects, I stress practice with written and verbal communication in the form or biannual 
progress reports and frequent presentations (with written feedback). Weekly group meetings are also 
incorporated that involve a mix of problem solving, literature presentations and research updates. A key 
component of my research program is a blend methods development with complex molecule synthesis. I believe 
this serves each graduate student the opportunity learn broadly about synthesis while also allowing for rigorous 

depth investigation of an area. To date, sixteen graduate students have entered my lab and seven have 
earned their Ph.D. Of the seven that earned a Ph.D., four are in postdoctoral positions (Prof. Geoff Coates, Prof. 
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Daniel Romo, Prof. Elizabeth Sattely, and Prof. Derek Tan) and three are in industrial positions (Merck, Johnson 
Johnson, Lubrizol). In addition to the graduate students, five postdoctoral scholars have joined my group. 

Two have left, one is a senior scientist at Albany Molecular and the other is an assistant professor at Mokpo 
University in South Korea. 

 have also been committed to service within and outside the community. I frequently serve and a journal 
reviewer and have also reviewed grant applications for ACS-PRF, NSF and NIH. Together with my Colleagure, 
Prof. Silas Cook, we have successful won a bid to host the 2019 ACS National Organic Symposium at Indiana 
University. We are now the local hosts for this major organic chemistry conference. I have also initiated 
collaboration with a local children’s museum in Bloomington, IN, Wonderlab, with the goal to introduce chemistry 
themed exhibits. The most significant result from our efforts was the installation of an exhibit that connects 
structure to scent (recently published in J. Chem. Ed.). 

Positions and Honors 

Positions and Employment 

2008-2011 NIH Ruth L. Kirschstein Postdoctoral Fellow, Harvard University, Cambridge, MA 
2011-2017 Assistant Professor, Indiana University, Bloomington, IN 
2017- Associate Professor, Indiana University, Bloomington, IN 

Other Experience and Professional Memberships 

2011- Member of Graduate Admission Committee and Safety Committee at IU. 
2012- Chair (3) and Chair elect (2) of the Southern Indiana Local Section of the ACS. 
2013- ACS, NSF, NIH ad hoc reviewer 
2017- Local Host for the 2019 National Organic Symposium at Indiana University 

Honors 

2013 Thieme Chemistry Journal Award 
2014 Indiana University Trustees Teaching Award 
2015 Pfizer-UCLA Lectureship 
2015 Outreach Volunteer of the Year, Southern Indiana Local Section of the ACS 
2015 Sloan Research Fellowship 
2016 National Science Foundation, CAREER Award 
2016 Amgen Young Investigator Award 
2016 Gilead-University of Washington Lectureship 
2016 Novartis Early Career Award 
2017 Novartis-Boston University Lectureship 

Contributions to Science 

Lewis Acid Promoted Ketene-Alkene [2+2] Cycloaddition. We have developed the first examples of Lewis-
acid promoted ketene-alkene [2+2] cycloaddition. While thermally induced ketene-alkene [2+2] cycloadditions 
are known, the introduction of Lewis-acid promoted variants greatly expands the scope and allows for divergent 
reactivity.  The method combines a wide range of alkenes with in situ-generated ketenes to arrive at highly 
substituted cyclobutanes with control of stereochemistry (pub 1). We have investigated the mechanism of the 
reaction (pub 2) as well as demonstrated utility in the synthesis of the unusual natural product gracilioether F 
(pub 3). In studies that are related to the synthesis of gracilioether F, we have prepared a related natural product, 
hippolachnin A (pub 4). With respect to the two targets, our lab was the first to prepare any member of the 
natural product family, graciliother F, and the second to access hippolachnin A. This is now a very active area 

research among synthetic labs as over five syntheses have been described. 

1) Rasik, C. M.; Brown, M. K. Lewis Acid-Promoted Ketene–Alkene [2 + 2] Cycloadditions. J. Am. Chem. 
Soc. 2013, 135 (5), 1673–1676. PMCID: PMC4814371. 
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2) Rasik, C. M.; Hong, Y. J.; Tantillo, D. J.; Brown, M. K. Origins of Diastereoselectivity in Lewis Acid 
Promoted Ketene-Alkene [2 + 2] Cycloadditions. Org. Lett. 2014, 15 (19) 5168-5171. PMID: 25230201. 
3) Rasik, C. M.; Brown, M. K. Total Synthesis of Gracilioether F: Development and Application of Lewis Acid 
Promoted Ketene-Alkene [2+2]-Cycloadditions and Late-Stage C-H Oxidation. Angew. Chem. Int. Ed. 2014, 
53 (52), 14522–14526. PMID: 25359632. 
4) McCallum, M. E.; Rasik, C. M.; Wood, J. L.; Brown, M. K. Collaborative Total Synthesis: Routes to (±)-
Hippolachnin A Enabled by Quadricyclane Cycloaddition and Late-Stage C–H Oxidation. J. Am. Chem. Soc. 
2016, 138 (7), 2437–2442. PMCID: PMC4866603. 

Enantioselective Synthesis of Cyclobutanes by Allene-Alkene [2+2] Cycloadditions. In addition to the 
studies described directly above, we have also developed catalytic enantioselective [2+2] cycloaddition of 
electron deficient allenes and alkenes.  These methods are notable in that unactivated alkenes can be used, 
which is in sharp contrast to the majority of enantioselective [2+2] cycloadditions. In our initial report, we 
investigated reaction of prochiral allenoates (pub 1). We recently have demonstrated the utility of this method 
towards the synthesis of the complex natural product hebelophyllene E (pub 4). Investigations have turned 
towards reactions of chiral, gamma-substituted allenoates (pub 2) or alleneic ketones (pub 3).  The reactions 
developed thus far involve chirality transfer [2+2] cycloaddition from an enantiomerically enriched allene and an 
alkene. In the case of chiral allenic ketones, we have utilized this method as a key step in the synthesis of the 
unusual natural product [3]-ladderanol (pub 3). 

1) Conner, M. L.; Xu, Y.; Brown, M. K. Catalytic Enantioselective Allenoate–Alkene [2 + 2] Cycloadditions. 
J. Am. Chem. Soc. 2015, 137 (10), 3482–3485. PMID: 25756948. 
2) Xu, Y.; Hong, Y. J.; Tantillo, D. J.; Brown, M. K. Intramolecular Chirality Transfer [2 + 2] Cycloadditions 
of Allenoates and Alkenes. Org. Lett. 2017, 19 (14), 3703–3706. PMCID: PMC5606144. 
3) Line, N. J.; Witherspoon, B. P.; Hancock, E. N.; Brown, M. K. Synthesis of ent-[3]-Ladderanol: 
Development and Application of Intramolecular Chirality Transfer [2+2] Cycloadditions of Allenic Ketones 
and Alkenes. J. Am. Chem. Soc. 2017, 139 (41), 14392–14395. PMCID: PMC5704961. 

4) Wiest, J. M.; Conner, M. L.; Brown, M. K. Synthesis of (−)-Hebelophyllene E: An Entry to geminal 
Dimethyl-cyclobutanes by [2+2] Cycloaddition of Alkenes and Allenoates. Angew. Chem. Int. Ed. 2018, 
Early View. PMCID: PMC5939599. 

Cu-Catalyzed Cross-Coupling/Alkene Interrupted Cross-Coupling.  Our lab is interested in developing 
practical Cu-catalyzed Suzuki-Miyaura type cross-couplings.  Our efforts in this area are not driven purely by the 
cost and toxicity benefits with Cu, but also by the discovery of new reactivity that is complementary to more 
traditional Pd- and Ni-catalyzed processes.  Accordingly, we have developed a Suzuki-Miyaura type cross-
coupling catalyzed by XantphosCuCl (pub 1).4 This reaction exhibits the broadest scope and operates at the 
lowest temperature of all known Csp2-Csp2 Cu-catalyzed Suzuki-Miyaura type cross-coupling reactions. 
Mechanistic studies indicate that the reaction operates by generation of an Cu(Ar) intermediate, which undergoes 
reaction with ArI. In an extension of these efforts we have demonstrated that Cu(alkeneyl) can be generated by 
addition CuBpin across and alkyne or allene followed capture with ArI to constitute and arylboration reaction 
(pub 1). More recently we have been able to show that boylacylation of activated alkenes could be achieved by 
a similar process (pub 4). In an extension of these efforts, we have developed novel alkene diarylation reactions 
(pubs 2-3) that functional by addition of CuAr across an alkene. Enantioselective variants of this process have 
been developed that lead to the formation of substituted dihydrobenzofurans. 

1) Zhou, Y.; You, W.; Smith, K. B.; Brown, M. K. Copper-Catalyzed Cross-Coupling of Boronic Esters with 
Aryl Iodides and Application to the Carboboration of Alkynes and Allenes. Angew. Chem. Int. Ed. 2014, 53 
(13), 3475–3479. PMID: 24677502. 
2) You, W.; Brown, M. K. Diarylation of Alkenes by a Cu-Catalyzed Migratory Insertion/Cross-Coupling 
Cascade. J. Am. Chem. Soc. 2014, 141010123547001. PMID: 25303225. 
3) You, W.; Brown, M. K. Catalytic Enantioselective Diarylation of Alkenes. J. Am. Chem. Soc. 2015, 137 
(46), 14578–14581. PMID: 26565926. 
4) Huang, Y.; Smith, K. B.; Brown, M. K. Copper-Catalyzed Borylacylation of Activated Alkenes with Acid 
Chlorides. Angew. Chem. Int. Ed. 2017, 56 (43), 13314–13318. PMCID: PMC5708594. 
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Stereospecific Cross-Coupling of Csp3-Nucleophiles by Pd/Cu-Cooperative Catalysis. Catalytic 
stereospecific cross-coupling of secondary and tertiary Csp3-nucleophiles is a significant objective in modern 
organic chemistry because of the potential for rapid buildup of molecular complexity from simple precursors. 
Traditional approaches involve the synthesis of a stereodefined Csp3-nucleophile followed by cross-coupling. 
We envisioned an alternative approach towards the problem in which a nucleophilic Csp3-Cu complex would be 
generated as a catalytic intermediate by addition of a Cu-Bpin complex across an alkene and subsequent Pd-
catalyzed cross-coupling. This strategy is significant as simple alkenes are used as the starting material and the 
potential for the generation of two new bonds and two new stereocenters becomes possible. We have developed 
methods for the diastereoselective (pub 1) and enantioselective (pub 2) arylboration of alkeneyl arenes. More 
recently we have described process for the regiodivergent arylboration of 1,3-dienes (pubs 3,4). These reaction 
are also interesting as they involve two catalyst that operate in synergy to achieve product formation. 

Logan, K. M.; Smith, K. B.; Brown, M. K. Copper/Palladium Synergistic Catalysis for the Syn- and Anti-
Selective Carboboration of Alkenes. Angew. Chem. Int. Ed. 2015, 54 (17), 5228–5231. PMID: 25727074. 
2) Logan, K. M.; Brown, M. K. Catalytic Enantioselective Arylboration of Alkenylarenes. Angew. Chem. Int. 
Ed. 2016, 56 (3), 851–855. PMCID: PMC5225072. 
3) Smith, K. B.; Brown, M. K. Regioselective Arylboration of Isoprene and Its Derivatives by Pd/Cu 
Cooperative Catalysis. J. Am. Chem. Soc. 2017, 139 (23), 7721–7724. PMCID: PMC5606143. 
4) Sardini, S. R.; Brown, M. K. Catalyst Controlled Regiodivergent Arylboration of Dienes. J. Am. Chem. 
Soc. 2017, 139 (29), 9823–9826. PMCID: PMC5618444. 

Ni-catalyzed Arylboration of Unactivated Alkenes. Stereoselective functionalization of unactivated alkenes 
 a contemporary challenge in organic synthesis. We have recently developed a method for the Ni-catalyzed 

arylboration of unactivated alkenes. These reactions operate on a wide range of alkenes and arylbromides with 
complete control of stereoselectivity. Due to the versatility of the C-Bpin motif a variety of other structures could 
be access allowing for net carbofuntionalization.  The mechanism of this new reaction has also been investigated 
and based on these studies a catalytic cycle proposed. It is suggested that a [Ni]-Bpin complex forms which 
undergoes addition to the alkene to generate a [Ni]-alkyl complex. Capture of this intermediate with ArBr delivers 
the product as well as regenerates the catalyst. 

1) Logan, K. M.; Sardini, S. R.; White, S. D.; Brown, M. K. Ni-Catalyzed Stereoselective Arylboration of 
Unactivated Alkenes. J. Am. Chem. Soc. 2018, 140, 159–162. PMCID: PMC5778876. 

Additional Information: Research Support and/or Scholastic Performance 

Ongoing Research Support: 

Project Title: Stereoselective Reactions for the Chemical Synthesis of Bioactive Compounds (Brown, PI) 
Source of Support: National Institutes of Health, 5R01GM110131 
Period of Support: 08/01/2015 07/30/2019 
The goals of this award were to develop broadly useful methods for stereoselective [2+2] cycloadditions. 

Project Title: Development of New Catalytic Reactions for Chemical Synthesis (Brown, PI) 
Source of Support: National Institutes of Health, 5R01GM114443 
Period of Support: 05/01/2015 02/29/2020 
The goals of this grant were to develop catalytic alkene functionalization reactions as a means to achieve 
stereoselective cross coupling. 

Project Title: CAREER: SusChEM: New Methods for Cu-Catalyzed Cross-Coupling Reactions (Brown, PI) 
Source of Support: National Science Foundation, CHE-1554760 
Period of Support: 04/01/2016 03/31/2021 
The goals of this award were to develop method for Cu-catalyzed cross coupling and alkene interrupted cross-
coupling reactions for chemical synthesis. 

Project Title: Novarits Early Career Award (Brown, PI) 
Source of Support: Novarits 
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Period of Support: 04/01/2016 03/31/2021 

Project Title: Sloan Foundation Fellowship (Brown, PI) 
Source of Support: Sloan Foundation 
Period of Support: 04/01/2016 03/31/2021 

Project Title: Amgen Young Investigator Award (Brown, PI) 
Source of Support: Amgen 
Period of Support: 04/01/2016 03/31/2021 

Completed Research Support: 

Project Title: Cu-Catalyzed Vicinal Dicarbofunctionalization of Simple Alkenes (Brown, PI) 
Source of Support: American Chemical Society, PRF # 54422DNI1 
Period of Support: 07/01/2014 08/31/2016 
The goal of this application was to develop new methods to add aryl boronic esters and aryliodides to alkenes. 

Pending Research Support: 
Project Title: Methods and Strategies for Chemical Synthesis (Brown, PI) 
Source of Support: National Institutes of Health 
Period of Support: 05/01/2019 04/30/2024 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: David E. Clemmer 

eRA COMMONS USER NAME (credential, e.g., agency login): CLEMMER 

POSITION TITLE: Robert & Marjorie Mann Chair and Distinguished Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Adams State College; Alamosa, CO B.S. 05/1987 Chemistry 

University of Utah; Salt Lake City, UT Ph.D. 03/1992 Phys. Chem. 

Himeji Institute of Technology, Himeji Japan Postdoc 1992/1993 Spectroscopy 

Northwestern University (w Martin Jarrold) Postdoc 1993/1995 Atomic Clusters 

Personal Statement 

Since coming to IU ~40 graduate students, ~20 postdoctoral associates, ~40 undergraduates, and ~20 visiting 
scientists and students have received training in our laboratory. My laboratory has significant interests in 
training others in using high end mass spectrometry techniques. We were the first to develop nested ion 
mobility mass spectrometry, now sold commercially as the Synapt generation of high definition mass 
spectrometers; thus, we have worked extensively to translate this technology to applications around the world. 
These applications range from structural studies of proteins, protein complexes and other biomolecular 
assemblies, to mixtures of metabolites, proteins, and glycans associated with the emerging fields of 
metabolomics, proteomics, and glycomics, environmental applications, petroleum research as well as 
discovery of new disease markers. The theory and application of these methods is now widely known by many 
researchers a reflection of our group’s (as well as many others) dedication to training. 

Positions and Honors 
Positions and Employment 

1992 1993 JSPS Post doctoral Fellow, Himeji Institute of Technology, Japan 
1993 1995 Post doctoral Associate, Northwestern University; Evanston, IL w Martin Jarrold 
1995 2000 Assistant Professor, Department of Chemistry, Indiana University; Bloomington, IN 
2000 2001 Associate Professor, Department of Chemistry, Indiana University; Bloomington, IN 
2001 2002 Professor, Department of Chemistry, Indiana University; Bloomington, IN 
2002 2006 Robert & Marjorie Mann Chair and Chairman, Department of Chemistry, Indiana University 
2006 Robert & Marjorie Mann Chair and Professor, Department of Chemistry, Indiana University 
2012 2014 Associate Dean for Natural Sciences and Mathematics and Research 
2014 Distinguished Professor, Department of Chemistry, Indiana University, Bloomington, IN 

Honors & Awards 
Google Scholar h index 68 (2018); Elected fellow of the National Academy of Inventors (2017) ANACHEM 
Award (2014); Distinguished Professor appointment (2014);University of Utah Distinguished Chemistry 
Alumnus (2014);Clemmer laboratory named a Center of Innovation by the Waters Corporation (2013); 
American Chemical Society (ACS) Chemical Instrumentation Award (2012); Elected Fellow of the 
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American Association for the Advancement of Science AAAS (2011); Japanese Society for the Promotion 
of Science (JSPS) Fellowship (2011-12); Outstanding Alumnus, Adams State College (2010); Tracy M. 
Sonneborn Award (2009) ; ACS Akron Section Award (2007); Biemann Medal (2006), from the Am. Soc. of 
Mass Spectrom.; Fellow of the Royal Society of Chemistry (2005); NSF Special Creativity Award (2003-
2005); Outstanding Contribution to Scientific Commercialization Nominee (2005); PITTCON Achievement 
Award (2002); Named on Popular Science’s 10 Most Brilliant List (2002); Phi Lambda Upsilon National 
Fresenius Award (2000); Eli Lilly Analytical Chemistry Award (2000-02); US Defense Science Study Group, 
(2000-02); TR 100 research innovation award Technology Review Magazine, MIT (2000); Camille Dreyfus 
Teacher Scholar Award (1999-2004); Findeis Young Investigator Award , Analytical Chemistry Division 
(1999); Teaching Excellence Recognition Award (1999, Indiana University); Frontiers of Science 
Symposium participant (1999); Alfred P. Sloan Research Fellow (1998-2001); Outstanding Junior Faculty 
Award (1998, Indiana University); Finnegan Award (1997, ASMS); Porter Science Build Dedication at 
Adams State College (1998); NSF Early Career Award Gas Phase Proteins (1996-2000); IU Summer 
Faculty Research Fellowship (1995); Cheves T. Walling Award for Outstanding Ph.D. Research Thesis 
Univ UT (1992); Japan Society for the Promotion of Science postdoctoral (JSPS) fellowship (1992) 

Contributions to Science 
Pioneer/Inventor of Nested Ion Mobility/Time of Flight Mass Spectrometry. In the late 1990’s Professor 

Clemmer’s group was the first to demonstrate nested IMS MS measurements. At this time IMS was a separation 
technique that was largely applied without mass spectrometry detection as a means to detect trace amounts of 
materials such as explosives. While groups such as Hill’s pioneered many important ways to use IMS, the 
technique was not applicable for complex mixtures. Clemmer’s group developed the first instrument that was 
designed to separate ions through a gas contained in a drift tube on ms timescales and then separate the ions 
again as they emerged in a high vacuum mass spectrometer on µs timescales. This allowed mass spectra to be 
nested into the mobility measurement for the first time. Such a measurement made it possible to record cross 
sections for multiple ions emerging from a single pulse into the drift tube. It made it possible to: 1) remove 
chemical noise from regions of the mass spectrum; 2) separate peptide ions into families of charge states; and, 
3) include an additional dimension of separation between LC and MS (i.e., LC IMS MS) all of which Clemmer’s 
group demonstrated first. The nested IMS MS measurement has now been commercialized by several 
ompanies (e.g., Waters sells the Synapt G series mass spectrometers) and is available in many laboratories 

around the world. Clemmer was a steadfast promoter of these technologies for new applications. 

Three Dimensional Ion Mobility/TOFMS Analysis of Electrosprayed Biomolecules. Hoaglund, C. S.; Valentine, 
J.; Sporleder, C. R.; Reilly, J. P.; Clemmer, D. E. Anal. Chem. 1998, 70, 2236 2242. PMID: 9624897 

Gas Phase Separations of Electrosprayed Peptide Libraries. Srebalus, C. A.; Li, J.; Marshall, W. S.; Clemmer, 
E. Anal. Chem. 1999, 71, 3918 3927. PMID: 10500479 

Gas Phase Separations of Protease Digests. Valentine, S. J.; Counterman, A. E.; Hoaglund, C. S.; Reilly, J. P.; 
Clemmer, D. E. J. Am. Soc. Mass Spectrom. 1998, 9, 1213 1216. PMID: 9794086 

SI/Ion Trap/Ion Mobility/Time of Flight Mass Spectrometry for Rapid and Sensitive Analysis of Biomolecular 
Mixtures. Henderson, S. C.; Valentine, S. J.; Counterman, A. E.; Clemmer, D. E. Anal. Chem. 1999, 71, 291 
301. PMID: 9949724 

Improvement in the sensitivity of IMS MS methods. Early nested IMS MS instruments used an injected 
ion drift tube (pioneered by Mike Bowers’ and Martin Jarrold’s laboratory). These instruments made it possible 

mass select ions before and after mobility analysis. But, they suffered from very low sensitivity. Clemmer’s 
group pioneered the use of trapping techniques prior to nested IMS MS measurements. To this end, they 
coupled Paul geometry ion traps (with and without m/z selection), octopole ion traps, and, in collaboration with 
Dick Smith’s group at PNNL introduced ion funnels as traps throughout various regions of the drift tube. This 
work improved the sensitivity of nested IMS MS methods by more than eight orders of magnitude and was critical 
to demonstrating that the techniques would have widespread analytical utility. 

Cis Trans Isomerizations of Proline Residues are Key to Bradykinin Conformations. Pierson, N. A.; Chen, L.; 
Russell, D. H.; Clemmer, D. E. J. Am. Chem. Soc., 2013, 135, 3186 3192. PMCID: PMC3624761 
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Development of High Sensitivity Ion Trap IMS TOF Techniques: A High Throughput Nano LC/IMS/TOF 
Separation of the Drosophila Fly Proteome. Myung, S.; Lee, Y. L.; Moon, M. H.; Taraszka, J. A.; Sowell, R.; 
Koeniger, S. L.; Hilderbrand, A. E.; Valentine, S. J.; Cherbas, L.; Cherbas, P.; Kaufmann, T. C.; Miller, D. F.; 
Mechref, Y.; Novotny, M. V.; Ewing, M. A.; Sporleder, C.R.; Clemmer D. E. Anal. Chem. 2003, 75, 5137 5145. 

PMID: 14708788 

Monitoring Structural Changes of Proteins in an Ion Trap over ~10 200 ms: Unfolding Transitions in Cytochrome 
Ions. Badman, E. R.; Hoaglund Hyzer, C. S.; Clemmer, D. E. Anal. Chem. 2001, 73, 6000 6007. PMID: 

11791572 

An Ion Trap Interface for ESI Ion Mobility Experiments. Hoaglund, C. S.; Valentine, S. J.; Clemmer, D. E. Anal. 
Chem. 1997, 69, 4156 4161. 

Invented and Developed Parallel CID. Before 2000, MS based identifications of molecules were carried out 
selecting ions in an initial mass spectrometer, subjecting these ions to energizing collisions, and then 

recording the mass spectrum associated with the new fragments that were formed (i.e., MS/MS). The initial 
mass selection presents an inefficiency for the analysis of complex samples because other ions that are emitted 
are eliminated in the selection step. In this way to accomplish an analysis of all ions that are observed in the 
MS1 experiment it is necessary to select each, and fragment one at a time; moreover, such an approach leads 

indecipherable fragmentation data when mixtures of isomers are selected. Clemmer’s group pioneered 
‘parallel fragmentation’ techniques. In this approach ions, separated in a drift tube, are introduced as precursors, 

exposed to energizing collisions prior to MS2 analysis; the coincidence in in drift times of the precursors and 
ragments allows multiple precursors to be analyzed at the same time. This also allows various sequence and 

structural isomers to be resolved. 

Mobility Labeling for Parallel CID of Ion Mixtures. Hoaglund Hyzer, C. S.; Li, J.; Clemmer, D. E. Anal. Chem. 
00, 72, 2737 2740. PMID: 10905301 

Ion Trap/Ion Mobility/Quadrupole/Time of Flight Mass Spectrometry for Peptide Mixture Analysis. Hoaglund 
Hyzer, C. S.; Clemmer, D. E. Anal. Chem. 2001, 73, 177 184. PMID: 11199963 

Coupling Ion Mobility Separations, Collisional Activation Techniques, and Multiple Stages of MS for Analysis of 
Complex Peptide Mixtures. Hoaglund Hyzer, C. S.; Lee, Y. J.; Counterman, A. E.; Clemmer, D. E. Anal. Chem. 
2002, 74, 992 1006. PMID: 11925002 

Mapping the Human Plasma Proteome by SCX LC IMS MS. Liu, X.; Valentine, S. J.; Plasencia, M. D.; Trimpin, 
S.; Naylor, S.; Clemmer, D. E. J. Am. Soc. Mass Spectrom. 2007, 18, 1249 1264. PMCID: PMC2195767 

Analysis of Proteomics and Glycomics Samples with Nested IMS MS and hyphenated LC IMS MS. The 
Clemmer group was the first to apply nested IMS MS, and LC IMS MS on complicated biological ‘omics type 
mixtures. At the time that this work was done, there were no automated methods for interpreting such data; 
thus, the group developed in house algorithms for picking peaks in multiple dimensions and aligning datasets so 
that they could be submitted for database assignments. This work is ongoing and many groups have advanced 
this field with major important contributions. Still, many of the approaches for display and analysis are based on 
pioneering work from Clemmer’s laboratory. 

Mapping the Human Plasma Proteome by SCX LC IMS MS. Liu, X.; Valentine, S. J.; Plasencia, M. D.; Trimpin, 
S.; Naylor, S.; Clemmer, D. E. J. Am. Soc. Mass Spectrom. 2007, 18, 1249 1264. PMCID: PMC2195767 

Resolving and Assigning N linked Glycan Structural Isomers from Ovalbumin by IMS MS. Plasencia, M. D.; 
Isailovic, D.; Merenbloom, S. I.; Mechref, Y.; Novotny, M.V.; Clemmer, D. E. J. Am. Soc. Mass Spectrom. 2008, 

, 1706 1715. PMCID: PMC2626179 

Toward Plasma Proteome Profiling with Ion Mobility Mass Spectrometry. Valentine, S. J.; Plasencia, M. D.; Liu, 
X.; Krishnan, M.; Naylor, S.; Udseth, H. R.; Smith, R. D.; Clemmer, D. E. J. Proteome Research 2006, 5, 2977 

2984. PMID: 17081049 

Multidimensional separations of complex peptide mixtures: a combined high performance liquid 
chromatography/ion mobility/time of flight mass spectrometry approach. Valentine, S. J.; Kulchania, M.; 
Srebalus Barnes, C. A.; Clemmer, D. E. Int. J. Mass Spectrom. 2001, 212, 97 109. 
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Development of IMS IMS MS, IMS IMS IMS MS, Combing, OMS trapping, Selected (S) OMS and 
mobility separations using circular instruments. In the late 1990s many groups worked to develop 
hyphenated methods such as LC MS in order to create sufficient analytical capacity to analyze large complex 
mixtures. Clemmer’s group began pioneering IMS IMS instrumentation about a decade ago (and a few other 
groups are beginning to pick up these approaches). The idea is to first separate distributions of ions in an initial 
IMS region. Those regions of the spectrum that are not separated can be exposed to gentle energizing collisions 
inside the drift tube and then separated again. This approach can dramatically improve the analytical capacity 

IMS measurements. The ideas that came from this lead to a method called overtone mobility spectrometry 
(OMS). In this approach a continuous beam of ions is injected into a variable field drift tube and only those with 
appropriate mobilities are transmitted. The ability to resolve peaks scales differently for OMS than IMS and the 
advantages are being developed as a means of zooming in on unresolved regions for ultra high resolving power 
experiments. Clemmer’s group was the first to show that it was possible to diffuse ions around a circle and the 
combination of OMS with a circle is still at an early stage but has been demonstrated recently, yielding the 
highest mobility resolving power >1000 to be measured to date. Finally, earlier this year, Clemmer’s group 
published a paper showing that it is possible to select specific overtones for analysis using OMS. This selected 
(S) OMS approach allows high resolving power measurements to be made without interferences from species 
that occur for other overtones at similar frequencies. 

Selected Overtone Mobility Spectrometry. Ewing, M. A.; Conant, C. R. P.; Zucker S. M.; Griffith, J. J.; Clemmer, 
E. 2015 87, 5132 5138. PMID: 25892116

High Resolution Ion Cyclotron Mobility Spectrometry. Merenbloom, S. I.; Glaskin, R. S.; Henson, Z. B.; Clemmer, 
E. Anal. Chem. 2009, 81, 1482 1487. PMCID: PMC2651196

Overtone Mobility Spectrometry (Part 1): Experimental Observations. Kurulugama, R., Nachtigall, F. M., Lee, S., 
Valentine, S. J., Clemmer, D. E. J. Am. Soc. Mass Spectrom. 2009, 20, 729 737. PMCID: PMC2709233

IMS IMS Analogue of MS MS. Koeniger, S. L.; Merenbloom, S. I.; Valentine, S. J.; Jarrold, M. F.; Udseth, 
Smith, R.; Clemmer, D. E. Anal. Chem. 2006, 78, 4161 4174. PMID: 16771547

Research Support 
Ongoing Research Support 

R01GM121751 01A1 (Clemmer/Laganowsky/Russell, MPI) 07/15/17 06/30/21 
NIH NIGMS 
Development of high resolution mobility measurements for structural biology 
The objective of this research is to develop a new type of mobility separation device a small, multipass selected 
overtone mobility spectrometry (M SOMS) instrument that can be inserted into commercial platforms commonly 
used for structural studies of proteins and protein complex, in the 1 to 500 KDa regime. This work will aims to 
improve the resolving power of commercially available IMS devices. Ultimately the resolving power of the M 
SOMS device will be tunable, and the technology will be accessible to any researchers using the commercial 
platforms. This work is done in collaboration with Art Laganowsky’s and David Russell’s groups at Texas A&M 
and includes applications of M SOMS measurements of complexes involving ubiquitination and proteins and 
complexes associated with cancer. 

R01GM117207 03 (Clemmer) 09/22/15 08/31/19 
NIH NIGMS 
New Proteome Techniques: Mapping Adult D. Melanogaster 
The objective of this research is to generate new ion mobility spectrometry (IMS) instrumentation to be used in 
high throughput comparative proteomics analyses. The instrumentation will be used in comparative proteomics 
studies of transgenic Parkinson's and Alzheimer's disease Drosophila samples to provide information regarding 
proteome changes associated with the disease onset and progression. 
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Completed Research Support (within past three years) 

5R01GM093322 04 (Clemmer/Mechref, MPI) 06/01/10 05/31/15 
NIH NIGMS 
Developing high throughput IMS MS and IMS IMS MS techniques for glycomics analysis 
This proposal is for developing high throughput multidimensional analytical techniques for the analysis of 
complex mixtures of glycans from cohorts of normal and diseased individuals. 

R01 GM103725 07 (Radivojac) 05/01/07 07/31/16 
NIH/NIGMS 
Computational Approaches to Protein Identification and Quantification Using MS/MS 
The goal of this project is to develop novel and theoretically sound methodology for several important yet 
challenging problems in mass spectrometry based proteomics, including the identification of peptides containing 
post translational modifications and cross linked peptides, and the absolute quantification of proteins in complex 
samples. 
Role: Co Investigator 

(Clemmer) 09/28/12 08/31/16 
Waters Corporation 
Development of Advanced Ion Mobility Spectrometry 
The goal of this research is to assist with the development and testing of a beta instrument for ion mobility 
spectrometry. 

Pending Research Support: 
Project Title: Developing High Resolution Ion Mobility Spectrometry Charge Detection Mass Spectrometry for 
Rapid Analysis in the Megadalton to Gigadalton Regime (Jarrold, MPI; Clemmer, MPI) 
Source of Support: National Institutes of Health 
Period of Support: 12/01/2018 11/30/2022 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches
 Page 93

       
 

                 
           

      
           

        
 
 

                 
       

     
             

         
          

  
 

 
                 

 
       

               
 

 
  

        
         

      
    

 

 

 

 

 

- – 
-

- - - -
-

5 - - – 

-
- -

-

– 

- - -

– 



BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Cook, Silas P. 

eRA COMMONS USER NAME (credential, e.g., agency login): SILASCOOK 

POSITION TITLE: Associate Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Reed College, Portland, OR 

Columbia University, New York, NY 

Columbia University, New York, NY 

Columbia University, New York, NY 

Harvard University, Cambridge, MA 

B.A. 

M.S. 

M.Phil. 

Ph.D. 

Postdoc 

06/99 

06/04 

06/05 

09/06 

06/08 

Biochem/Molecular Bio. 

Organic Chemistry 

Organic Chemistry 

Organic Chemistry 

Organic Chemistry 

Personal Statement 
Our laboratory is engaged in numerous synthetic endeavors, ranging from the total synthesis of 

complex natural products to the synthesis of novel ligands for organometallic complexes (see Section C).  My 
own training is in complex natural product synthesis in the laboratory of Samuel Danishefsky (Columbia 
University) and catalysis in the laboratory of Eric Jacobsen (Harvard University). Because of this background 
and experience, I am prepared to carry out every aspect of the research proposed in this application.  In 
addition to being an expert in the field of synthesis (see paid consulting positions in Section B below), I have 
gained valuable leadership and administrative skills through various mentorship workshops, teaching 
responsibilities and in-house consultation. 

I have been extensively involved in graduate and postdoctoral student education over the last eight 
years. As evidenced by my recent NSF CAREER Award, I maintain a vibrant and inclusive outreach 
program. I have started a number of programs (e.g., Ambassadors of Catalysis and Outreach Week) that 
challenge students to become involved in recruiting the next generation of scientists and promote inclusive 
and supportive training environments. Through my one-on-one and group training sessions, all graduate 
students and postdocs learn the latest skills in experimental design, data collection/analysis, and 
presentation.  All students present their work in at least one national conference during their time in the 
group. I have graduated six Ph.D.s in the last three years, including three women and one underrepresented 
minority. I currently mentor an NSF-sponsored underrepresented female graduate student who maintains a 
high-level of outreach activity. 

Positions and Honors 
Positions and Employment 
1999-2001 Novartis (Genomics Institute for the Novartis Research Foundation), San Diego, CA 

Research Associate 
2001 Universidad Complutense de Madrid, Madrid, Spain Visiting Scientist 
2001-2006 Columbia University, New York, NY Graduate Student (Professor S.J. Danishefsky) 
2006-2008 Harvard University, Boston, MA Postdoctoral Fellow (Professor E.N. Jacobsen) 
2009-2016 Indiana University, Bloomington, IN Assistant Professor 
2016-Present Indiana University, Bloomington, IN Associate Professor 
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Other Experience: Consulting 
2002 Progenics Pharmaceuticals, Inc., Tarrytown, NY 
2003 Covington and Burling, Washington, D.C. 
2004 Jones Day, Washington, D.C. 
2004 Kay Scholer, New York, NY 
2006-2008 Great Point Partners, LLC, Stamford, CT 
2013 AbbVie Inc., North Chicago, IL 
2007-Present Timburn, Inc., Minneapolis, MN 
2010-Present LifeSci Advisors, LLC, San Francisco, CA 

Honors 
1996 Associated Western Universities Fellowship 
1997 Science and Engineering Mentor Award 
1998 Energy Research Undergraduate Laboratory Fellowship 
2001 University Fellowship (Spain) 
2003 Celera Graduate Fellowship 
2004 Pfizer Student Fellowship 
2012 ACS PRF Doctoral New Investigator Award 
2013 NSF CAREER Award 
2013 IU Trustees Teaching Award 
2013 IU Outstanding Junior Faculty Award 
2013 Eli Lilly Grantee Award in Organic Chemistry 
2015 Amgen Young Investigator Award 
2015 Thieme Chemistry Journal Awardee 

Contributions to Science (Selected from 27 peer-reviewed publications) 

Synthesis as an Engine of Discovery 
Since the start of my independent career (2009), several projects have been initiated that share a common 

theme: the efficient synthesis of important natural products through adroit reaction discovery. For example, we 
reported our initial efforts toward a cost-effective, large-scale synthesis of the world’s most important 
antimalarial medication, artemisinin. The first step of the synthesis required new insight into asymmetric 
conjugate addition/allylation chemistry to avoid the use of palladium catalysis, resulting in a new iron-catalyzed 
protocol as well as a metal-free variant. Other advances in Diels-Alder and Wacker chemistry provided the 
shortest (50% shorter than the previous best synthesis), most efficient (up to 14% overall yield), and the most 
cost-effective route to artemisinin to date. 

Another impactful area of Program I has been our studies on the englerin family of natural products. To 
establish a versatile synthesis of the englerins, we designed and executed a new approach to Csp2-Csp3 

cross-coupling reactions by interrupting the Heck reaction with formate reduction prior to β-hydride elimination. 
This reductive-Heck reaction abrogates the need for main-group organometallics typically used in Csp2–Csp3 

cross coupling. Consequently, the approach holds promise as a ubiquitous cross-coupling protocol due to the 
vast availability of olefins and the enhanced step economy of the process. In the context of natural product 
synthesis, the reaction provides a new approach to the hydroazulene ring system, a privileged structure in 
biologically active natural products, and allows stereochemical control over the critical ring junction of englerin 

 During the course of our englerin studies, over 30 new natural product analogs provided two active lead 
molecules for diabetes and tuberculosis (TB) in Lilly’s PD2 screening program (unpublished). We are currently 
working with Lilly to optimize the biological activity of our molecules.  Moreover, our group is creating new 
compounds by linking our anti-TB compounds with artemisinin to create novel anti-TB substances with multiple 
mechanisms of action as potential drug candidates. 

Jarugamilli, G. K.; Cook, S. P. “A Simple, Nontoxic Iron System for the Allylation of Zinc Enolates,” Org. 
Lett., 2011, 13, 1904-1907 (DOI: 10.1021/ol200059u).  PMID: 21391714. 
Jarugamilli, G. K.; Zhu, C.; Cook, S. P. “Re-evaluating the Nucleophilicity of Zinc Enolates in Alkylation 
Reactions,” Eur. J. Org. Chem., 2012, 1712-1715 (DOI: 10.1002/ejoc.201200067). 
Gao, P.; Cook, S. P. "A Reductive-Heck Approach to the Hydroazulene Ring System: A Formal Synthesis 
of the Englerins," Org. Lett. 2012, 14, 3340-3343 (DOI: 10.1021/ol3013167). PMID: 22679931. 
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Zhu, C.; Cook, S. P. "A Concise Synthesis of (+)-Artemisinin," J. Am. Chem. Soc, 2012, 134, 13577-13579 
(DOI: 10.1021/ja3061479). PMID: 22866604. 

New Pathways for Organopalladium 
As a result of our discovery that formate reduction can outcompete β-hydride elimination during our 

synthesis of the englerins (Scheme 2), we have initiated a program focused on identifying and understanding 

alternative mechanistic pathways to β-hydride elimination in Csp3-carbopalladium intermediates. Specifically, 
our goals are twofold: 1) interrupting the catalytic cycle of the Heck reaction after migratory insertion but before 
olefin formation (e.g., Scheme 2); and 2) utilizing Csp3-carbopalladium intermediates generated from oxidative 
addition of alkyl electrophiles in unique migratory insertion pathways. Together, these approaches will enable 
the efficient construction of Csp2–Csp3 bonds through new cross-coupling cascade reactions. We described 
the first example of alkyne migratory insertion into Csp3-carbopalladium intermediates, which provides a 
unique approach to the synthesis of tetrasubstituted olefins. An extension of this work replaces the main-group 
organometallic with a hydride source to provide trisubstituted olefins. Moving to secondary iodides led to our 
discovery of an efficient, palladium-catalyzed iodine-transfer reaction. During the course of this research, we 
found that internal alkynes aid in the oxidative addition of primary iodides to palladium(0), having obvious 
implications for novel ligand design. 

Through continued efforts in this area, we will systematically define the requirements underpinning the 

fundamental organometallic processes capable of outcompeting β-hydride elimination in alkylpalladium 
species. This information will be critical for the design of currently unavailable palladium-mediated reaction 
manifolds that enable complexity-building cross-coupling reactions. 

Monks, B. M.; Cook, S. P. "Palladium-Catalyzed, Intramolecular Iodine-Transfer Reactions in the Presence 
of β-Hydrogens," Angew. Chem. Int. Ed., 2013, 52, 14214-14218 (DOI: 10.1002/anie.201308534). PMID: 
24254862. 
Fruchey, E. R.; Monks, B. M.; Patterson, A.; Cook, S. P. “Palladium-Catalyzed Alkyne Insertion/Reduction 
Route to Trisubstituted Olefins,” Org. Lett. 2013, 15, 4362-4365 (DOI: 10.1021/ol4018694). PMID: 
23957428. 
Monks, B. M.; Cook, S. P. "Palladium-Catalyzed Alkyne Insertion/Suzuki Reaction of Alkyl Iodides," J. Am. 
Chem. Soc, 2012, 134, 15297-15300 (DOI: 10.1021/ja3077611f). PMID: 22958064. 

3. Iron-Catalyzed Cross-Coupling Technologies 
The use of C–O-based electrophiles in cross coupling is attractive due to the ubiquity of phenols and 

carbonyls. The use of simple tosylates or sulfamates, however, remains restricted since they are generally 
poor electrophiles for transition metals. For example, palladium or nickel fail to catalyze the coupling of aryl 
tosylates and alkyl Grignards. Using our insights on iron, we developed an iron-catalyzed coupling of aryl 
tosylates/sulfamates with alkyl Grignards. Recently, we extended this to aryl-aryl coupling, a transformation 
known to be difficult in iron catalysis. 

We recently published general conditions for the borylation of Csp3 halides. This Kochi-Miyaura borylation 
allows the use of primary, secondary, and tertiary bromides and iodides. The chemistry underpinning the 
borylation chemistry offers a new paradigm to create reagents for the next generation of cross coupling. 
Medicinal chemists at both Pfizer and Merck currently employ our methodology (personal communication). 
They can now access new alkyl boronic esters that could not be produced using previous methods. 

With continued efforts to expose the unknown reactivity of iron, we established an iron-catalyzed alkylation 
sp2-hybridized C–H bonds. Our system catalyzes the C–H alkylation of 8-aminoquinoline-based benzamides 

with benzyl, primary, and secondary electrophiles after sufficient tuning of concentration and rate of Grignard 
addition. Moreover, these conditions were tolerant of functional groups that are currently incompatible with 
known C–H functionalization reactions (e.g., aryl iodides). Consequently, this work provides critical evidence 

 the important role of iron catalysis in C–H functionalization strategies. 

Atack, T. C.; Lecker, R. M.; Cook, S. P. "Iron-Catalyzed Borylation of Alkyl Electrophiles," J. Am. Chem. 
Soc, 2014, 136, 9521–9523. (DOI: 10.1021/ja505199u) PMID: 24955892. 
Fruchey, E. R.; Monks, B. M.; Cook, S. P. "A Unified Strategy for Iron-Catalyzed ortho-Alkylation of 
Carboxamides," J. Am. Chem. Soc, 2014, 136, 13130–13133. (DOI: 10.1021/ja506823u). PMID: 
25083946. 
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Atack, T. C. and Cook, S. P. "Manganes-Catalyzed Borylation of Unactivated Alkyl Chlorides," J. Am. 
Chem. Soc, 2016, 138, 6139–6142. (DOI: 10.1021/jacs.6b03157) PMID: 27158838. 
Groendyke, B. J.; AbuSalim, D. I.; Cook, S. P. "Iron-Catalyzed, Fluoroamide-Directed C–H Fluorination," J. 

Am. Chem. Soc, 2016, 138, 12771–12774. (DOI: 10.1021/jacs.6b08171) PMID: 27676449. 

Complete List of Published Work in MyBibliography: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/silas.cook.1/bibliography/45374433/public/?sort=date&direction=asce 
nding. 

Research Support 
Ongoing Research Support 

R01 GM121840 (Cook) 08/201/2017 07/30/2021 
National Institutes of Health 
Simplifying Synthesis Through Base Metal Catalysis 
The goal of this project is to create new synthetic strategies that employ the unique reactivity of base metals in 
catalytic transformation of biomedical relevance. 

R01 GM121668 (Cook) 09/20/2016 08/31/2021 
National Institutes of Health 
Methods for the Functionalization of C-H Bonds 
The goal of this project is to develop and understand new synthetic strategies that enable the 
straightforward construction of biologically relevant molecules. The objective here is to create directed 
fluorination reactions of Csp3–H bonds. 

CHE-1254783 (Cook) 02/15/2013 01/31/2018 
National Science Foundation 
CAREER:  SusChEM Sustainable Palladium-Catalyzed C-C Bond-Forming Reactions 
The goal of this project is to design reaction manifolds that may lead to new approaches in carbon-carbon 
bond formation as well as provide support for two education programs. 
Role: PI 

Completed Research Support 

(Cook) 05/01/2015 01/01/2016 
Amgen 
Young Investigator Award 
This award provides support to the PI in recognition as an emerging leader in Organic Chemistry. 
Role: PI 

(Cook) 03/01/2014 02/29/2016 
Eli Lilly 
Grantee Charitable Award 
This award provides support to the PI in recognition as an emerging leader in Organic Chemistry. 
Role: PI 

52233-DNI1 (Cook) 09/01/2012 08/31/2015 
American Chemical Society Petroleum Research Fund 
A New, Reductive-Heck Approach to Csp2-Csp3 Bond Formation 
The goal of this research is to understand the criteria required for a successful reductive-Heck reaction when 
the possibility of β-hydride elimination exists. 
Role: PI 

22-247-14 (Cook) 05/1/2014 03/01/2015 
Indiana University FRSP Seed Grant 
Dual Mechanism of Action Anti-Tuberculosis Compounds Through Artemisinin Conjugation 
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Funding for feasibility studies on anti-TB leads discovered in the Cook laboratory. 
Role: PI 

(Cook) 05/01/2013 0801/2013 
Outstanding Junior Faculty Award 
This award goes to five of the most promising assistant professors across all disciplines. 
Role: PI 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Charles Dann III 

eRA COMMONS USER NAME (credential, e.g., agency login): CEDANN 

POSITION TITLE: Associate Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Millsaps College, Jackson Mississippi B.S. 1996 Chemistry 

Johns Hopkins University School of Medicine Ph.D. 2001 
Biophysics and 
Biophysical Chemistry 

The University of Texas Southwestern Medical 
Center at Dallas 

2002-2008 
Biochemistry and 
Structural Biology 

 Personal Statement. 
 have been trained as a macromolecular crystallographer and biophysicist since my time as a graduate 

student in the laboratory of Daniel Leahy at Johns Hopkins University School of Medicine. During that time, I 
consequently developed expertise in eukaryotic protein expression systems well suited for the secretion of 
multiple disulfide containing proteins with the goal of determining X-ray crystallographic structures, which 
demonstrates my understanding of complex expression systems required to express difficult protein targets. 
During my postdoctoral training at UT Southwestern Medical Center under the guidance of a Nobel Laureate, 
Prof. Johann Deisenhofer, I tackled projects that presented new challenges at the forefront of structural biology 
and biophysics including human membrane protein complex and also large RNA targets. At this stage in my 
career, I have deposited dozens of published structures into the protein databank, utilizing a wide range of 
expression systems to produce those structural targets. In addition to crystallography, I have extensive 
experience with biophysical methods to measure molecular interactions including techniques based on 
fluorescence anisotropy, intrinsic fluorescence, isothermal titration calorimetry, microscale thermophoresis, 
biolayer interferometry, and surface plasmon resonance. More recently, I have leveraged the strengths in mass 
spectrometry and electron microscopy at IUB to enhance and broaden my research program to include 
metabolomics, proteomics and single particle characterization of membrane proteins. Relevant to my recent 
grant proposals, we have expressed and purified human ATIC (full length protein with AICARFTase and IMP 
cyclohydrolase domains), GARFTase, SHMT1, SHMT2, MTHFD1 and MTHFD2. Additionally, enzymatic 
activity and inhibition assays have been developed, and crystal structures have been obtained, for ATIC and 
GARFTase, leading to a high likelihood of completion of proposed work on GARFTase and ATIC. Furthermore, 
we are confident that my experience, combined with the efforts of the trainees mentored in the lab, will result in 

structural and enzymatic characterization of GARFTase, ATIC, MTHFD1, MTHFD2, SHMT1 and/or SHMT2 
inhibitors. 

 Positions and Honors. 
Positions and Employment 
2002-2003 Research Associate, Department of Biochemistry, Howard Hughes Medical Institute and The 

University of Texas Southwestern Medical Center at Dallas 
2003-2008 Sara and Frank McKnight Fellow, Department of Biochemistry, The University of Texas 
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Southwestern Medical Center at Dallas 
2008-2015 Assistant Professor, Department of Chemistry, Indiana University 
2015-present Associate Professor, Department of Chemistry, Indiana University 

Other Experience and Professional Memberships 
2005-present Member, American Crystallographic Association 
2006-2007 Member, Task Force on Graduate and Postgraduate Education, University of Texas System 
2007-2013 Member, RNA Society 

Honors 
1993 Phi Eta Sigma, Millsaps College 
1994 ACS Junior Analytical Chemistry Award 
1996 Graduated summa cum laude Millsaps College 
1996 Phi Beta Kappa 
2001 1st place GSA Poster Session, Johns Hopkins University School of Medicine 
2003 Frank and Sara McKnight Fellowship 
2005 Burroughs Wellcome Career Award in the Biomedical Sciences Finalist 
2015 Indiana University Trustee’s Excellence in Teaching Award 

Contributions to Science. 
A major focus of my research program since beginning my independent career at Indiana University has 

been to develop transport-targeted therapeutics for the treatment of cancers and inflammatory disease. In 
particular, we are examining all aspects of cytotoxic agents that are transported into cancer cells and 
macrophages via the human folate receptors (hFRs). To date, we have analyzed the transport, inhibition of 
cellular enzymes, and cellular retention properties of agents that enter cells via hFRs using a combination of X-
ray crystallography, enzymology, and biophysical interaction methods. These compounds have shown great 
promise with potent cytotoxicity in cancer cell lines and patient derived xenografts. Our work here serves to 
delineate each of the key steps that lead to this potent activity, and we expect that a lead molecule will 
ultimately enter clinical trials. 

a. Wibowo AS, Singh M, Reeder KM, Carter JJ, Kovach AR, Meng W, Ratnam M, Zhang F, DANN CE 3rd . 
Structures of human folate receptors reveal biological trafficking states and diversity in folate and 
antifolate recognition. Proc Natl Acad Sci U S A. 2013 Sep 17;110(38):15180-8. doi: 
10.1073/pnas.1308827110. PubMed PMID: 23934049; PubMed Central PMCID: PMC3780903. 

b. Wang L, Wallace A, Raghavan S, Deis SM, Wilson MR, Yang S, Polin L, White K, Kushner J, Orr S, 
George C, O'Connor C, Hou Z, Mitchell-Ryan S, DANN CE 3rd , Matherly LH, Gangjee A. 6-Substituted 
Pyrrolo[2,3-d]pyrimidine Thienoyl Regioisomers as Targeted Antifolates for Folate Receptor α and the 
Proton-Coupled Folate Transporter in Human Tumors. J Med Chem. 2015 Sep 10;58(17):6938-59. doi: 
10.1021/acs.jmedchem.5b00801. PubMed PMID: 26317331; PubMed Central PMCID: PMC4714714. 

c. Deis SM, Doshi A, Hou Z, Matherly LH, Gangjee A, DANN CE 3rd . Structural and Enzymatic Analysis of 
Tumor-Targeted Antifolates That Inhibit Glycinamide Ribonucleotide Formyltransferase. Biochemistry. 
2016 Aug 16;55(32):4574-82. doi:  10.1021/acs.biochem.6b00412. PubMed PMID: 27439469. 

d. Golani LK, Wallace-Povirk A, Deis SM, Wong J, Ke J, Gu X, Raghavan S, Wilson MR, Li X, Polin L, de 
Waal PW, White K, Kushner J, O'Connor C, Hou Z, Xu HE, Melcher K, DANN CE 3rd , Matherly LH, 
Gangjee A. Tumor Targeting with Novel 6-Substituted Pyrrolo [2,3-d] Pyrimidine Antifolates with 
Heteroatom Bridge Substitutions via Cellular Uptake by Folate Receptor α and the Proton-Coupled Folate 
Transporter and Inhibition of de Novo Purine Nucleotide Biosynthesis. J Med Chem. 2016 Sep 
8;59(17):7856-76. doi: 10.1021/acs.jmedchem.6b00594. PubMed PMID: 27458733; PubMed Central 
PMCID: PMC5018213. 

Throughout my scientific training, I have maintained an interest in working on protein targets that require 
eukaryotic expression hosts to produce properly folded, functional proteins. Specifically, I have been involved 
initially in the development of sophisticated mammalian expression vectors for the expression of secreted 
proteins, integral membrane proteins, or ectodomains of the membrane receptors. As a result, the lab works on 
myriad membrane proteins and cysteine-rich (disulfide containing) glycoproteins, targets that are inaccessible 
to most laboratories. Using these advanced systems, I have been able to structurally and/or biochemically 
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characterize human proteins implicated in processes relevant to human health including cancer (frizzled 
receptors, folate receptors), inflammatory disease (folate receptors), Alzheimer’s disease (gamma-secretase, 
Nicastrin), viral entry (tyrosylprotein sulfotransferases), fertilization (juno) and cell-cell signaling (juno, 
tyrosylprotein sulfotransferases). To date, my work has led to preclinical development of targeted drugs for the 
treatment of cancer and inflammatory disease. Additionally, work by others on the link between the 
intramembrane protease complex, gamma-secretase, and Alzheimer’s disease has benefited tremendously by 
the biochemical characterization of Nicastrin as the gatekeeper of the protease required for substrate selection. 
Using a combination of the most advanced mammalian heterologous protein expression platforms in 
combination with my background in crystallography and biophysics, I am certain that my research program will 
continue to advance similar projects related to human health and disease. 

a. DANN CE 3rd , Hsieh JC, Rattner A, Sharma D, Nathans J, Leahy DJ.  Insights into Wnt binding and 
signalling from the structures of two Frizzled cysteine-rich domains. Nature 2001 Jul 5;412(6842):86-90. 
doi: 10.1038/35083601. PubMed PMID: 11452312. 

b. Shah S, Lee SF, Tabuchi K, Hao YH, Yu C, LaPlant Q, Ball H, DANN CE 3rd , Sudhof T, Yu G. Nicastrin 
functions as a gamma-secretase receptor. Cell 2005 Aug 12;122(3):435-47. doi: 
10.1016/j.cell.2005.05.022. PubMed PMID: 16096062. 

c. Wibowo AS, Singh M, Reeder KM, Carter JJ, Kovach AR, Meng W, Ratnam M, Zhang F, DANN CE 3rd . 
Structures of human folate receptors reveal biological trafficking states and diversity in folate and 
antifolate recognition. Proc Natl Acad Sci U S A. 2013 Sep 17;110(38):15180-8. doi: 
10.1073/pnas.1308827110. PubMed PMID: 23934049; PubMed  Central PMCID: PMC3780903. 

While I have always maintained an interest in RNA structure and function, I finally acted on this interest as 
independent McKnight Fellow while at UT Southwestern Medical Center. In collaboration with Prof. Winkler, 

 determined the structure of the first metalloregulatory RNA, the M-box riboswitch. In our work, the M-box RNA 
was shown to regulate transcripts in cis by sensing magnesium levels and responding accordingly to increase 

decrease expression of a magnesium transporter. After that initial foray into RNA structure and function, I 
have collaborated with the laboratory of Prof. Giedroc to analyze proteins involved in viral RNA transcription, 
providing expertise in x-ray crystallography and RNA biochemistry. Most recently, my lab has been developing 
riboswitches as tools to characterize metabolic signaling pathways. In particular, we have focused on the 
signaling pathways regulated by cyclic-di-GMP, in Gram-positive organisms, using an engineered c-di-GMP 
class I riboswitch as a biosensor. As cyclic-di-GMP has been implicated in processes including biofilm 
formation, sporulation, and virulence in bacteria and can be used as a vaccine adjuvant in humans rapid 
characterization and a detailed understanding of cyclic-di-GMP pathways in both bacteria and humans could 
be used to advance development of antibiotics or vaccines. My lab will continue working in areas related to 
RNA biology and the interface between RNA and proteins, with a particular emphases on additional metabolic 
pathways regulated by metabolite or metal sensing riboswitches and viral RNA:protein interactions. 

a. DANN, C.E. 3rd , Wakeman CA, Sieling CL, Baker SC, Irnov I, Winkler WC. Structure and mechanism of a 
metal-sensing regulatory RNA. Cell 2007 Sep 7;130(5):878-92. doi: 10.1016/j.cell.2007.06.051. PubMed 
PMID: 17803910. 

b. Gao X, Mukherjee S, Matthews PM, Hammad LA, Kearns DB, DANN CE 3rd . Functional characterization 
of core components of the Bacillus subtilis cyclic-di-GMP signaling pathway. J Bacteriol. 2013 
Nov;195(21):4782-92. doi: 10.1128/JB.00373-13. PubMed PMID: 23893111; PubMed Central PMCID: 
PMC3807487. 

c. Gao X, Dong X, Subramanian S, Matthews PM, Cooper CA, Kearns DB, DANN CE 3rd.  Engineering of 
Bacillus subtilis strains to allow rapid characterization of heterologous diguanylate cyclases and 
phosphodiesterases. Appl Environ Microbiol. 2014 Oct;80(19):6167-74. doi: 10.1128/AEM.01638-14. 
PubMed PMID: 25085482; PubMed Central PMCID: PMC4178680. 

d. Grossoehme NE, Li L, Keane SC, Liu P, DANN CE 3rd , Leibowitz JL, Giedroc DP. Coronavirus N protein 
N-terminal domain (NTD) specifically binds the transcriptional regulatory sequence (TRS) and melts TRS-
cTRS RNA duplexes. J Mol Biol 2009 Dec 4;394(3), 544-557. doi: 10.1016/j.jmb.2009.09.040. PubMed 
PMID: 19782089; PubMed Central PMCID: PMC2783395. 

Having previously worked on the M-box riboswitch, a metalloregulatory RNA, I had become aware of and 
greatly interested in the larger topic of metal regulation in bacteria. As a natural extension of my own work, I 
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have been collaborating with Prof. Giedroc on projects involving metalloregulatory proteins. In this context, I 
actively participate in the development of projects and training of graduate students in the Giedroc laboratory, 
particularly when the project goals involve x-ray crystallography. Through our work, we have described the 
mechanisms that allow certain bacteria, most often human pathogens, to survive while under stress related to 
toxic metal levels. As we undercover the key regulators that respond to metal stress in bacteria, we expect to 
develop modulators of these pathways that could serve as antibacterial or bacteriostatic agents. 

a. Guerra A G, DANN CE 3rd , Giedroc DP. Crystal Structure of the Zinc-Dependent MarR Family 
Transcriptional Regulator AdcR in the Zn(II)-Bound State. J Am Chem Soc 2011 Dec 14; 133(49), 
19614-7. doi: 10.1021/ja2080532. PubMed PMID: 22085181; PubMed Central PMCID: PMC3246308. 

b. Campanello GC, Ma Z, Grossoehme NE, Guerra AJ, Ward BP, DiMarchi RD, Ye Y, DANN CE 3rd , 
Giedroc DP. Allosteric inhibition of a zinc-sensing transcriptional repressor: insights into the arsenic 
repressor (ArsR) family. J Mol Bio 2013 Apr 12;425(7):1143-57. doi: 10.1016/j.jmb.2013.01.018. 
PubMed PMID: 23353829; PubMed Central PMCID: PMC3602352. 

c. Fu Y, Tsui HC, Bruce KE, Sham LT, Higgins KA, Lisher JP, Kazmierczak KM, Maroney MJ, DANN CE 
3rd , Winkler ME, Giedroc, DP. A new structural paradigm in copper resistance in Streptococcus 
pneumoniae. Nat Chem Biol 2013 Mar;9(3):177-83. doi: 10.1038/NCHEMBIO.1168 PubMed PMID: 
23354287; PubMed Central PMCID: PMC3578076. 

d. Chang FM, Coyne HJ, Cubillas C, Vinuesa P, Fang X, Ma Z, Ma D, Helmann JD, García-de los Santos 
A, Wang YX, DANN CE 3rd, Giedroc DP. Cu(I)-mediated allosteric switching in a copper-sensing 
operon repressor (CsoR). J Biol Chem. 2014 Jul 4;289(27):19204-17. doi: 10.1074/jbc.M114.556704. 
PubMed PMID: 24831014; PubMed Central PMCID: PMC4081955. 

D. Research Support. 

Ongoing Research Support 

None 

Completed Research Support 

R01 CA166711 Gangjee (Contact PI) 02/05/2013-01/31/2017 (incl. NCE year) 
Duquesne University/NIH NCI 
Purine Synthesis Inhibitors with Selective Folate Receptor Tumor Transport 
The aim of this project are to development novel antifolates for the treatment of cancer using a combination of 
chemical synthesis, efficacy studies in animals, SAR binding experiments, and structural determination via X-
ray crystallography of molecules in complex with transport proteins or enzyme targets. Lead molecules were 
developed while this grant was active. A new grant related to this work is awaiting a funding decision based on 
Feb 2018 council meeting. 
Role: PI 

Faculty Research Support Program Grant, Indiana University 01/01/2015-06/30/2015 
Exploration of Human Tyrosine O-Sulfation 
This funding was provided to initiate a project to understand post-translational modification of tyrosine via 
sulfurylation, a project for which a parent R01 proposal was submitted to the NIH in June 2015 and a new R21 
proposal is anticipated for June 2018. 

R01 GM094472 Dann (PI) 07/01/2010-07/31/2016 
NIH NIGMS 
Molecular Analyses of Folate and Antifolate Transport 
The aims of this project are to determine the three-dimensional structure of human folate receptors in complex 
with natural folate metabolites and antifolates in clinical use in an effort to guide antifolate-based anti-tumor 
therapies a variety of epithelial cancers. These structures were determined and the folate receptors were 
characterized as outlined in the proposal. Subsequent work in this area is encompassed in MPI proposals. 
Role: PI 
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NAME: Trevor Douglas 

eRA COMMONS USER NAME (credential, e.g., agency login): TDOUGLAS 

POSITION TITLE:   Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 

(if 
applicable) 

Completion 

Date 

MM/YYYY 

FIELD OF STUDY 

University of California, San Diego, CA BA 05/1986 Chemistry 

Cornell University, Ithaca, NY PhD 05/1991 Inorganic Chemistry 

Bath University (UK) Post-doc 12/1994 Biomaterials 

A. Personal  Statement 
The Douglas group has pioneered the use of protein cage architectures including ferritins, heat shock proteins 

and virus-like particles (VLP) as platforms for the development of new materials. Over the past two decades I 

have worked extensively with VLPs, and other protein cage architectures, to understand their biophysical 

characteristics and to develop their utility for in vivo biomedical applications. Towards this end we have 

developed robust approaches for the presentation and/or encapsulation of proteins, peptides, polymers, small 

molecules, and inorganic materials using a variety of protein cage architectures. We use both genetic and 

chemical manipulation of VLPs to direct these modifications with molecular level control. Our demonstrated 

ability to conjugate peptides and proteins to the exterior surface and encapsulate proteins/peptides in high 

copy number on the interior of the VLP capsid, derived from the bacteriophage P22, is supported by NIH to 

investigate the development of new influenza vaccines. I have established a number of collaborations over 

the years with a track-record of research, publication, and mentoring students and post-docs who have gone 

on to successful scientific careers and I consider the mentoring to be an important part of my overall scientific 

effort. 

a. T. Douglas, M. Young “Viruses: Making Friends With Old Foes” Science (2006) 312, 873-875. [Cover] 

PMID: 16690856. 

b. M. Uchida, M.T. Klem, M Flenniken, M. Allen, Z. Varpness, E. Gillitzer, P. Suci, M. Young and T. 

Douglas “Biological Containers: Protein Cages as Multifunctional Nanoplatforms” Advanced Materials 
(2007) 19, 1025-1042. 

c. J. Lucon, S. Qazi, M. Uchida, G. Bledwell, B. LaFrance, P. Prevelige, and T. Douglas “Use of the 

interior cavity of the P22 capsid for site-specific initiation of atom-transfer radical polymerization with 

high-density cargo loading” Nature Chemistry (2012) 4, 781-788. [Cover] PMCID: PMC3763733. 

d. M. Uchida, K. McCoy, M. Fukuto, L. Yang, H. Yoshimura, H.M. Miettinen, B. LaFrance, Dustin 

Patterson, Benjamin Schwarz, J.A. Karty, P.E. Prevelige Jr., B. Lee, T. Douglas “Modular self-

assembly of protein cage superlattices for multistep catalysis and material regeneration” ACS Nano 

(2018) 12, 942-953. doi: 10.1021/acsnano.7b06049. 

Positions and Honors 

Positions and Employment 
2014 Earl Blough Professor of Chemistry, Indiana University 

2003- 2013 Director, Center for Bio-Inspired Nanomaterials (CBIN) at Montana State University 

2007-2014 Professor, Montana State University, Bozeman 
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2001-2007 Associate Professor, Montana State Univ. 

2000- 2001 Associate Professor, Temple University 

1997-2000 Assistant Professor, Temple University 

1995-1997 Assistant Professor, Montana State Univ. 

Other Experience and Professional Memberships 
1996-present Member American Chemical Society, AAAS 

2002-2007 Member of LDRD advisory panel “Nanotechnology Initiative” Pacific Northwest National Lab 

2003-2013 Director, Center for Bio-Inspired Nanomaterials (CBIN) 

2004 Symposium Organizer Viruses and protein Cages as Materials Bozeman, Aug 2004 

2005 Bio-Inspired Materials MRS national meeting, San Francisco, 2005 

2009 ICBIC (Bioinorganic materials) Nagoya, Japan 2009 

2013 Vice-Chair for ‘Physical Virology’ GRC 2013 

2015 Chair of ‘Physical Virology’ GRC 2015 

2013-2019 Standing member of NIH NANO Review panel 

Honors 
2014 Earl Blough Professor of Chemistry (Indiana University) 

2012 Regents Professor (Montana State University) 

2011 MSU VP for Research Award for Meritorious Technology/Science 

2010 MSU Provost's Award for Undergraduate Research/Creativity Mentoring 

2009 MSU Provost’s Award for Outreach 

2008-2011 Letters and Sciences Distinguished Professor (MSU) 

2005 Charles and Nora Wiley Faculty Award for Meritorious Research (MSU) 

Contributions to Science 
My early work focussed on developing models for biomineralization where inherently soft and dynamic 

protein interfaces were responsible for nucleating minerals with control over polymorph selection, orientation, 

and overall morphology. Using the protein cage architecture of the iron storage protein ferritin as a model 

system, nucleation of a wide range of metal oxides (and sulfides) could be studied in homogeneous solution. 

lab interrogated the nucleation and growth of crystalline and amorphous inorganic nanomaterials, using 

both protein cage architectures and dendritic polymers, and interrogated their size dependent properties and 

structure. 

a. E. Strable, J.W.M Bulte, B.M. Moskowitz, K. Vivekanandan, M. Allen, T. Douglas "Magnetodendrimers: 

Synthesis of Soluble Nanophase Mineral-Organic Composites" Chemistry of Materials (2001), 13, 

2201. 

b. M.T. Klem, D.A. Willits, D.J. Solis, A.M. Belcher, M. Young, and T. Douglas “Bio-Inspired Synthesis of 

Protein Encapsulated CoPt Nanoparticles” Advanced Functional Materials (2005) 15, 1489-1494. 
c. B. Wiedenheft, D. Willits, J. Mosolf, M.Yeager, K. Dryden, M. Young and T. Douglas “An archaeal 

antioxidant: Characterization of a Dps-like protein from Sulfolobus solfataricus Proceedings of the 
National Academy of Sciences (2005) 102, 10551-10556. [Cover] PMCID: PMC1175829. 

d. S. Kang, J. Lucon, Z.B. Varpness, L. Liepold, M. Uchida, D. Willits, M.J. Young, and T. Douglas 

“Monitoring Biomimetic Platinum Nanocluster Formation using Non-covalent Mass Spectrometry and 

Cluster Dependent H2 Production” Angewandte Chemie (2008) 47, 7845-7848. 

My lab pioneered the use of viruses as supramolecular platforms for synthetic manipulation with a range of 

applications from materials to medicine. Through understanding the inherent properties of these cage-like 

architectures, which include high symmetry and self-assembly, we have exploited their use as synthetic 

templates for modification and molecular design. An appreciation of these properties has resulted in a 

paradigm shift from the study of viruses as  purely disease causing agents to highly useful supramolecular 

assemblies, which can be chemically and genetically modified for targeted cargo encapsulation and tissue/cell 

specific delivery. 

a. T. Douglas, M. Young, "Host Guest Encapsulation of Materials by Assembled Virus Protein Cages" 

Nature (1998) 393, 152-155. 

b. T. Douglas, E. Strable, D. Willits, A. Aitouchen, M. Libera, and M. Young, "Protein Engineering of a 

Viral Cage for Constrained Nano-Materials Synthesis" Advanced Materials (2002), 14, 415. 
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c. E. Gillitzer, P. Suci, M. Young, T. Douglas “Controlled Ligand Display on a Symmetrical Protein-Cage 

Architecture Through Mixed Assembly” Small (2006) 2, 962-966. PMID: 17193150. 

A major theme in my work has been the use of protein cage architectures as a means to encapsulate and 

sequester materials (small organic molecules, inorganic materials, polymers) on the interior of the cage while 

leaving the exterior unaltered or modified to incorporate cell and tissue targeting agents (peptides, antibodies). 

This led to an investigation of protein cages as MRI contrast agents. Through this work I identified key 

parameters for optimizing these macromolecular systems for MRI, including the effects of rotational correlation 

time, water exchange lifetime, and packing density of paramagnetic centers resulting in extremely high T1 and 

T2* relaxivity enhancements making them very promising MRI contrast agent candidates. 

a. J.W.M. Bulte, T. Douglas, B. Witwer, S-C. Zhang, E. Strable, B.K. Lewis, H. Zywicke, B. Miller, P. van 

Gelderen, B.M. Moskowitz, I.D. Duncan, and J.A. Franks “Magnetodendrimers as a New Class of MR 

Contrast Agents for Universal, Non-Specific Magnetic Labeling and In Vivo Tracking of Mammalian 

(Stem) Cells” Nature Biotechnology (2001), 19, 1141. 

b. M. Uchida, M. L. Flenniken, M. Allen, D. A. Willits, B. E. Crowley, S. Brumfield, A. F. Willis, L. Jackiw, 

M. Jutila, M. J. Young and T. Douglas "Targeting of cancer cells with ferrimagnetic ferritin cage 

nanoparticles." J Am Chem Soc (2006) 128: 16626-33. PMID: 17177411. 

c. L.O. Liepold, S. Anderson, D. Willits, L. Oltrogge, J.A. Frank, T. Douglas, and M. Young "Viral Capsids 

as MRI contrast agents" Magnetic Resonance in Medicine (2007) 58, 871-880. PMID: 17969126. 

d. M. Uchida, H. Kosuge, M. Terashima, D.A.Willits, M.J. Young, M.V. McConnell, and T. Douglas 

“Targeted protein cages for enhanced imaging of macrophage-rich vascular lesions”, ACS Nano (2011) 

5, 2493–2502. PMCID: PMC3082619. 

My lab has more recently developed a bacteriophage self-assembly approach as a means to direct the 

encapsulation, in very high density, of a wide range of gene products including functional enzymes (and multi-

enzyme cascades), peptides and antigens. The bacteriophage P22 uses a scaffold protein (SP) to direct the 

assembly of its coat protein (CP) into icosahedral capsids. Creating a genetic fusion of a desired cargo protein 

with a modified SP, results in the co-assembly of SP-fusions and CP into stable icosahedral particles in which 

the cargo is sequestered at high loading density inside the capsid. This has allowed us to make a wide range 

highly active catalytic nanoparticles, interrogate the effects of substrate channeling between partner 

enzymes in cascade reactions, and engineer biomimetic virus-like particles to elicit controlled immune 

responses for vaccine development. 

a. A. O’Neil, C. Reichhardt, P. Prevelige, T. Douglas “Programmed Encapsulation of Gene Products 

within the P22 Capsid” Angewandte Chemie (2011) 50, 7425-7428. 
b. D.Patterson, A. Rynda-Apple, A. Harmsen, A. Harmsen, T. Douglas “Biomimetic Design and 

Construction of Antigenic Nanoparticles Elicit Controlled Protective Immune Response to Influenza” 

ACS Nano (2013) 7, 3036-3044. 
c. D. Patterson, B. Schwarz, R. Waters, T. Gedeon, T. Douglas “Encapsulation of an Enzyme Cascade 

Within the Bacteriophage P22 Virus-Like Particle” ACS Chemical Biology (2014) 9, 359–365. PMID: 

24308573. 

d. P.C. Jordan, D.P. Patterson, K.N. Saboda, E.J, Edwards, H.M. Miettinen, G. Basu, M.C. Thielges, T. 

Douglas “Self-Assembling Biomolecular Catalysts for Hydrogen Production” Nature Chemistry (2016) 

8, 179-185. DOI: 10.1038/NCHEM.2416. 

Complete List of Published Work: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/trevor.douglas.1/bibliography/42180161/public/?sort=date&direction= 

ascending 

Additional Information: Research Support and/or Scholastic Performance 

Ongoing Research Support 
R01 AI104905 (Douglas: PI) 06/01/13 05/31/18 (NCE to 05/31/19) 

NIH NIAID 

Engineered virus-like nanoparticles targeting immunity needed for pan flu vaccine 
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The major goal of this grant is to evaluate the immune response to influenza antigens that are presented in 

architecturally distinct environments (inside/outside) on a virus like particle platform. 

DMR 1507282 (Douglas: PI) 08/15/15 7/31/18 (NCE to 07/31/19) 

NSF BMAT 

Nano-Reactor Assembly Across Multiple Lengthscales 

The major goal of this grant is to use viral protein cage architectures for programmed encapsulation of 

catalytically active enzymes and the hierarchical assembly of individual particles into extended materials. 

DE-SC0016155 (Douglas: PI) 07/01/16-03/31/19 

Department of Energy BES 

Self-Assembly of Virus Particle Based Materials for Hydrogen Catalysis” 

Major goal of this work is the redesign and encapsulation of a [NiFe] hydrogenase inside the P22 capsid and 

assembly of these capsid nanoreactors into ordered bulk-like materials. 

Completed Research Support 
R01 EB012027 (Douglas: PI) 08/01/11 07/31/16 (NCE) 

NIH NIBIB 

Phage-based targeted imaging probes and their application to vascular diseases 

The major goal of this grant is the bioengineering of P22 phage for enhanced MRI contrast and in vivo 

evaluation in mouse model system. Site selective tissue targeting using directed synthesis and engineering of 

capsids. 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Bogdan Dragnea 

eRA COMMONS USER NAME (credential, e.g., agency login): dragnea 

POSITION TITLE: Provost Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 
Completion Date 

MM/YY 
FIELD OF STUDY 

University of Bucharest, Romania Diploma 05/1992 Applied Physics 
Université de Paris Sud, France Ph.D. 11/1997 Physics 
JILA CU Boulder Postdoc 08/1999 Chemical Physics 

Personal Statement 
I have a long-time interest in the physical chemistry of molecular materials and have studied closely 

reactions at surfaces, and the properties of polymeric films and of biomaterials, with a recent emphasis on 
virus assembly and contact mechanics in relation with virus adhesion. I have expertise with pump-probe laser 
spectroscopy, and various forms of optical microscopy, and scanning probe microscopy. My laboratory has 
developed methods for single nanoparticle detection and characterization, including near-field optical trapping 
and photothermal imaging, for subwavelength vibrational imaging, for assembly of virus cages around a variety 

 nanoparticles, and for dynamic force spectroscopy of viruses and holdfast. My undergraduate studies in 
applied physics probed the laser induced separation of molecular isotopes in capillaries. My Ph.D. studies in 
physics with Bernard Bourguignon focused on nonequilibrium laser melting of semiconductor surfaces and on 
non-linear sum-frequency vibrational spectroscopy of molecular adsorbates and on their site-selective 
reactivity. During my postdoctoral studies in chemical physics with Stephen Leone, I studied methods for 
breaking the diffraction limit in infrared chemical imaging with the goal of measuring propagation of 
photochemically-induced reactions in polymeric films. As a postdoc, I have developed and constructed two 
near-field optical microscopes: one specifically for mid-IR, the other capable of pump-probe ultrafast transient 
absorption spectroscopy. The attained optical spatial resolution was λ/16 and λ/4, respectively. Currently, I 
study collective behavior in soft molecular assemblies such as viruses. For instance, we have recently reported 
on a new method to determine presence of pre-stress and elastic properties of virus particles without the use 

mechanical probing, just by AFM imaging. Since 2001, I have mentored 17 graduate students, 50 
undergraduates, and 5 postdoctoral fellows. I have a strong record of collaboration across disciplinary and 
national boundaries: for example, 4 years ago I was the lead on an international Human Frontier Science 
Program grant, which brought researchers from the U.S. (Alan Rein, NCI), Germany (D. Svergun, EMBL), and 
Netherlands (P. van der Schoot, TU Eindhoven) working together to elucidate the physical origins of 
incompleteness in immature HIV particles. 

Positions and Honors 
Positions and Employment 
2001-2006 Assistant Professor, Department of Chemistry, Indiana University 
2006-2009 Associate Professor (with tenure), Department of Chemistry, Indiana University 
2009-pres. Adjunct Professor, Department of Cellular and Molecular Biology, Indiana University 
2009-pres. Adjunct Professor, Department of Physics, Indiana University. 
2009-2013 Professor, Department of Chemistry, Indiana University. 
2013-pres. Provost Professor of Chemistry, Indiana University. 

Other Experience and Professional Memberships 
2003-2007 Editorial board, Current Nanoscience. 
2007 Guest editor, Annual Reviews of Physical Chemistry. 
2009 Ad hoc reviewer, Special Emphasis Panel, NIH Microscopic Imaging Study Section. 
2009 co-Chair and co-initiator of the Gordon Research Conference in Physical Virology. 
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2011 Chair of the Gordon Research Conference in Physical Virology. 
2013-pres. Indiana University Electron Microscopy Center Advisory Board. 

Honors 
1996 "Aguirre Basualdo " award for a PhD in Sciences (granted at Sorbonne). 
2000 SPIE fellowship in Optical Science and Engineering. 
2005 Member of the “Horia Hulubei” Foundation, Romania. 
2013 Provost Professorship, Indiana University. 
2018 IU Trustees Teaching Award, Indiana University 

Recent Contributions to Science (selected from 80 publications) 

C.1. Mechanochemistry of Caulobacter holdfast. This is collaborative work broadly aimed at understanding the 
biophysics of bacterial adhesion. Contribution from my lab included dynamic force spectroscopy experiments, 
nanoindentation, and creep compliance tests, which have produced the picture of the holdfast as a structurally 
and compositionally complex adhesive (members of my lab in bold face). 

Berne, C.; Ma, X.; Licata, N. A.; Neves, B. R. A.; Setayeshgar, S.; Brun, Y. V; Dragnea, B. Physiochemical 
Properties of Caulobacter Crescentus Holdfast: A Localized Bacterial Adhesive. J. Phys. Chem. B 2013, 117, 
10492–10503, PMCID: PMC3926197 

Hernando-Perez, M.; Setayeshgar, S.; Hou, Y.; Temam, R.; Dragnea, B.; Brun, Y. V.; Berne, C. Layered 
Structure and Complex Mechanochemistry of a Strong Bacterial Adhesive. bioRxiv 2017, 183749 (in press at 
mBio) doi: https://doi.org/10.1101/183749. 

C.2. Mechanochemistry of virus particles. Research projects in this area are based on the idea that the 
mechanical properties of viruses are the result of adaptation to specific interfacial interactions constraints (e.g. 
membrane and nuclear pore translocation) that they face during delivery of their genomes. There is much to be 
learned from viruses as delivery vectors, which could be applied to nanomedicine. For instance, one idea that 
we are currently pursuing is to determine whether virus particle malleability is a determinant of virus ability to 
deliver its genomic cargo. 

Zahedian, M.; Huang, X.; Tsvetkova, I. B.; Rotello, V. M.; Schaich, W. L.; Dragnea, B. Toward Virus-Like 
Surface Plasmon Strain Sensors. J. Phys. Chem. B 2016, 120, 5896–5906. PMID: 27123824. DOI: 
10.1021/acs.jpcb.6b01023 

Zeng, C.; Hernando-Pérez, M.; Dragnea, B.; Ma, X.; van der Schoot, P.; Zandi, R. Contact Mechanics of a 
Small Icosahedral Virus. Phys. Rev. Lett. 2017, 119, 38102. PMID: 28777631 DOI: 
10.1103/PhysRevLett.119.038102 

Zeng, C.; Moller-Tank, S.; Asokan, A.; Dragnea, B. Probing the Link among Genomic Cargo, Contact 
Mechanics, and Nanoindentation in Recombinant Adeno-Associated Virus 2. J. Phys. Chem. B 2017, 121, 
1843–1853. PMID: 28142241 DOI: 10.1021/acs.jpcb.6b10131 

C.3. Photothermal imaging microscopy. Recent advances in this type of microscopy have been very successful 
in enabling detection of extremely small single metal and semiconductor nanoparticles, and in measuring their 
optical properties. Our laboratory has been successful at extending this method to the measurement of local 
thermodynamic properties of films such as polyelectrolyte shells which are popular as potential drug delivery 
vectors. We have also shown that, with this method, one can induce heating locally (10 nm) and measure the 
local temperature increase and dynamics of thermally-induced chemical transformations such as protein 
melting, at the same time. 

Vieweger, M.; Goicochea, N.; Koh, E. S.; Dragnea, B. Photothermal Imaging and Measurement of Protein 
Shell Stoichiometry of Single HIV-1 Gag Virus-like Nanoparticles. ACS Nano 2011, 5, 7324–7333. PMID: 
21854038 

Koh, E. S.; McDonald, J.; Tsvetkova, I. B.; Dragnea, B. Measurement of Nanoparticle Adlayer Properties 
by Photothermal Microscopy. J. Phys. Chem. Lett. 2015, 6, 3621–3625. PMID: 26722732. 
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C.4. Nanoparticle-directed assembly of virus cages. Our laboratory has been at the forefront of this research 
area since its inception. We have shown that virus coat proteins can be assembled on the surface of 
nanoparticles in regular cages similar to those of icosahedral virus particles. The triangulation number can be 
controlled by the size of the nanoparticle. From the stability of structures formed this way we can learn about 
the thermodynamic stresses that accompany assembly. For instance, we have shown that the intriguing 
incompleteness of immature HIV particles has to do with an intrinsic curvature effect originating in the structure 

the Gag protein subunit. We have also provided a general platform for the study of thermodynamic stability 
a function of cargo-shell interactions in virus-like particles for targeted delivery applications. This type of 

work has garnered significant interest from theoretical physical chemists working on the physical principles of 
molecular self-assembly. 

Dragnea, B. Virus-Based Devices: Prospects for Allopoiesis. ACS Nano 2017, 11, 3433–3437. PMID: 
28441712, DOI:10.1021/acsnano.7b01761 

van de Waterbeemd, M.; Snijder, J.; Tsvetkova, I. B.; Dragnea, B. G.; Cornelissen, J. J.; Heck, A. J. R. 
Examining the Heterogeneous Genome Content of Multipartite Viruses BMV and CCMV by Native Mass 
Spectrometry. J. Am. Soc. Mass Spectrom. 2016, 27, 1000–1009. PMID: 26926442 PMCID: PMC4869746 

Delalande, L.; Tsvetkova, I. B.; Zeng, C.; Bond, K.; Jarrold, M. F.; Dragnea, B. Catching a Virus in a 
Molecular Net. Nanoscale 2016, 6, 205–207. PMID: 27469039 DOI: 10.1039/c6nr04469g 

Malyutin, A. G.; Easterday, R.; Lozovyy, Y.; Spilotros, A.; Cheng, H.; Sanchez-Felix, O. R.; Stein, B. D.; 
Morgan, D. G.; Svergun, D. I.; Dragnea, B.; et al. Viruslike Nanoparticles with Maghemite Cores Allow for 
Enhanced MRI Contrast Agents. Chem. Mater. 2015, 27, 327–335. PMID: 25989427 

Recent Published Work: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/1r3hjtuJkMskq/bibliography/45510294/public/?sort=date&direction=a 
scending 

Additional Information: Research Support 

Ongoing Research Support 

CHE-1460720 (Jacobson PI, Dragnea co-PI) 
09/01/15 08/31/18 
Agency: NSF 
Title: REU Site: Nanoscale Assembly of Molecules and Materials at Indiana University. 

W911NF1310490 (Dragnea) 
08/01/17 07/30/20 
Agency: U.S. Army Research Office T 
itle: Optical Interactions in Bio-inspired Nanoparticle Systems. 

CBET-1740432 
05/01/17 04/30/18 
Agency: NSF 
Title: EAGER: Super-radiant Virus-like Particles. 

Completed Research Support (last 3 years) 

R01 GM102841 (Brun PI, Dragnea co-PI) 
08/01/2012 04/30/2017 
Agency: NIH/NIGMS 
Title: Synthesis and properties of a bacterial bioadhesive. 

W911NF-13-1-0490 (Dragnea PI) 
08/01/2012 04/30/2017 
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Agency: U.S. Army Research Office 
Title: From self-assembly to self-organization in virus-based materials. 

RGP0017/2012 (Dragnea PI) 
09/01/2012 06/30/2016 
Agency: Human Frontier Research Program 
Title: Physical principles in the self-assembly of immature HIV-1 particles. 

Award #206561 (Dragnea PI) 
08/01/2013-2016 
Agency: DOE BES 
Title: Electromagnetic interactions in self-assembled metallo-dielectric biomaterials. 

Pending Research Support: 
Project Title: Physical Origins of HIV-1 assembly and maturation (Dragnea, Contact PI) 
Source of Support: National Institutes of Health, RM1 Collaborative Program Grant 
Period of Support: 04/01/2019 03/31/2024 

Project Title: Mechanistic studies of a polar bacterial underwater adhesive (Dragnea, PI) 
Source of Support: National Institutes of Health, R01 Parent Grant 
Period of Support: 09/01/2018 03/31/2022 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

   
 

 
     

   
   

 
         

  
 

  
  

                 
 

 
   

 
   

 
    

    
    

 

-

-

– 

– 

 Page 110



BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: FLOOD, Amar H. 

eRA COMMONS USER NAME (credential, e.g., agency login): AFLOOD 

POSITION TITLE: Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

University of Otago, Dunedin, New Zealand B.S. 1997 Chemistry 

University of Otago, Dunedin, New Zealand Ph.D. 2001 Chemistry 

University of California, Los Angeles Post-doc 2005 Chemistry 

A. PERSONAL STATEMENT 
My laboratory has been continuously supported by the DOE since 2009, the NSF since 2009 with an 
increasing number of NSF-supported projects, and more recently with industry-supported research running 
2013-2017, and 2018-2020. We currently work on six separate projects under a common umbrella we term 
anion recognition. A long-term goal is to identify and characterize new receptors for biorelevant anions that 
could be used in the development of separations and in novel therapeutics. We are a highly collaborative, 
multidisciplinary group with a strong project orientation that routinely couples organic and supramolecular 
synthesis with physicochemical and structural findings in order to test the impact of our mechanistic and 
structural studies. These are increasingly being tailored towards biology, either with biorelevent anions like 
chloride, phosphates and organophosphates, or by conducting fundamental studies in aqueous solution. I have 
extensive experience using NMR, crystallographic, and physical organic methods as well as synthetic design 
elucidate the underlying driving forces that control anion recognition with particular emphasis on affinity and 
selectivity across phases (gas, solution, solids) and solvents (aprotic through aqueous), and to enable 
computer-aided understanding and design. These phases and solutions mimic the wide variety of conditions 
found inside human biology, such as, the apolar interior of membranes, the rich microenvironments created 
inside proteins and on their surfaces, as well as the aqueous phase in which everything occurs. 

My group has created two entirely new classes of macrocycle, discovered a whole new class of hydrogen 
bonding to anions based on CH donors, when they are extrinsically polarized by electron withdrawing groups, 
expanded the range of anions that can be chelated with macrocycles, and discovered a new form of anion self-
assembly stemming from anti-electrostatic anion-anion oligomers of hydroxyanions like phosphate. 

In the first project, we use shape-persistent aryl-triazole macrocycles in conjunction with paired 
thermodynamic and computational analysis to enable deep understanding of anion recognition. The analogous 
aryl-triazole foldamers are designed to be switchable in response to light to enable the binding and release of 
anions for the purposes of understanding affinity swings and selectivity in areas motivated by separation 
science and supported by the Department of Energy (DOE). In a second project, chloride selectivity is being 
transferred to the sensing of chloride in a multi-PI project sponsored by the NSF. 

In a third project, carbazolo-based triazolophane macrocycles are being investigated for controlling the 
hierarchical assembly of organic molecules into ordered ultrathin films as supported by a multi-PI grant from 
the NSF. In a forth project, we are exploring pentagonal macrocycles called cyanostars and their 
supramolecular assembly properties, fundamental understanding of the emergent anion-anion self-assembly 
and, of virus-like assembly of the pentagonal macrocycles into dodecahedra with icosahedral symmetry are 
being explore in an ongoing NSF-supported project. 
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In a fifth project, with support by the NSF for Flood and collaborator Allen (OSU), the binding of phosphate 
being investigated at the air-water interface as a mimic of the buried interfaces present in biology, as well as 
 industrially relevant separations interfaces. On a sixth project, sponsored by industry, selective anion 

recognition elements are being developed for organic-aqueous interfaces. 
I have been extensively involved in graduate and postdoctoral student education over the course of my 21-

year career. I have trained ≈3 postdoctoral scientists and have served as Major Professor for 17 Ph.D. and 2 
M.S. students. I have also been serving as the Director of Graduate Studies (DGS) at Indiana University since 
2013 where I have sought to improve the overall quality of the graduate program by introducing a new 
professional development program for the incoming ~45 graduate students each year, growing the role and 
autonomy of the student-led Chemistry Graduate Representatives Committee (ChemGRC), which includes 
responding to suggestions for policy changes to benefit student advancement and professional development. I 
am a new trainer of our NIGMS CBI training program in Quantitative and Chemical Biology (QCB) at Indiana 
University (2018-present). I have a strong commitment to promoting diversity in my own research group. One 
past Ph.D. student has secured a faculty position at an R1 institution (Louisiana State University), and two past 
postdoctoral trainees (including one female) have secured positions at research institutions (Louisiana Tech 
University and Institute of Science, Chinese Academy of Sciences). Two past Ph.D. students are currently in 
postdoctoral positions at MIT and the University of Illinois, others are in research positions in industry including 
3M (2 former students), SABIC, and Ecolabs, Nalco. 

Fatila, E. M.; Pink, M.; Twum, E. B.; Karty, J. A.; Flood, A. H., Phosphate-phosphate oligomerization 
drives 

higher order co-assemblies with stacks of cyanostar macrocycles, Chem. Sci. 2018, 9, 2863-
2872. PMCID: 

PMC5941797 
Gibb, B. C.; Flood, A. H.; Cremer P. S.; Mobley, D. L., “Collaborative Routes to Clarifying the Murky 

Waters of Aqueous Supramolecular Chemistry” Nat. Chem. 10, 8-16. PMID: 29256514. 
Lee, S.; Chen, C.-H.; Flood, A. H., A pentagonal cyanostar macrocycle with cyanostilbene CH donors 

binds anions and forms dialkylphosphate [3]rotaxanes, Nat. Chem. 2013, 5, 704–710. PMID: 
23881503. 

Hua, Y.; Flood, A. H., Flipping the switch on chloride concentrations with a light-active foldamer, J. 
Am. Chem. Soc. 2010, 132, 12838-12840. PMID: 20799723. 

B. POSITIONS AND HONORS 

Positions and Employment: 
2015- Professor of Chemistry, Indiana University, IN 
2013- Director of Graduate Studies, Indiana University, IN 
2012 Visiting Associate Professor, Osaka University, Japan 
2011-2015 Associate Professor of Chemistry, Indiana University, IN 
2005-2011 Assistant Professor of Chemistry, Indiana University, IN 
2002-2005 Postdoc. Scholar, University of California, Los Angeles 
1998 Claude McCarthy Fellow, York University, UK 

Other Experience: 
2015-2018 Advisory Board for Chem (Cell Press) 
2014-2016 Editorial Board for Supramolecular Chemistry (Taylor and Francis) 
2012-2016 Advisory Board for Organic and Biomolecular Chemistry (RSC) 
2011-2016 Board, International Symposium on Macrocyclic and Supramolecular Chemistry 

Honors: 
2017 GRC Chair, Artificial Molecular Switches and Motors 
2015 Luther Dana Waterman Professorship 
2014 James F. Jackson Professorship 
2011 Award for Excellence in Physical Organic Chemistry (Wiley) 
2011 Cram Lehn Pedersen Award in Supramolecular Chemistry (RSC) 
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2010 Camille Dreyfus Teacher-Scholar 
2009 NSF-CAREER Award 
2008, 2010 Indiana University Trustees Teaching Award 
1997-2001 Alliance Group Postgraduate Award 
1998 William Georgetti Scholarship 
1998 Claude McCarthy Fellowship 
1996 Joseph and Emma Mellor Prize (Summa Cum Laude) 
1995 Proudfoot Award for Experimental Science 
1994 Soper Prize in Chemistry (Top Sophomore Chemistry Student) 

  CONTRIBUTIONS TO SCIENCE 

Anion recognition requires synthetic receptors bearing functional groups, like hydrogen bond donors, 
arrayed in a pre-organized way for shape and size complementarity in order to stabilize anions selectively in 
binding pockets. Anions are larger and form weaker bonds than cations, which place higher demands on the 
preparation of high-affinity and selective anion receptors. We managed to unite these needs, in one receptor 
framework called aryl-triazole receptors, and triazolophane macrocycles in particular. To do so, we used click-
chemistry derived triazoles to create the macrocycle and receptor frameworks conferring modularity on the 
synthesis. More significant, our central finding was that the triazoles are reliable hydrogen bond donors. Over 
200 receptors have been made since our ground-breaking work in 2008 employing these donors. We 
designed, created, made, and tested the anion binding character of triazoles and have contributed to the now 
extensive understanding of their roles and characters in anion recognition. 

Liu, Y.; Sengupta, A.; Raghavachari, K.; Flood, A. H., Anion binding in solution: Beyond the electrostatic 
regime, Chem 2017, 3, 411-427. 

Hua, Y.; Flood, A. H., Flipping the switch on chloride concentrations with a light-active foldamer, J. 
Am. Chem. Soc. 2010, 132, 12838-12840. PMID: 20799723. 

Hua, Y.; Flood, A. H., Click chemistry generates privileged CH hydrogen-bonding triazoles: The latest 
addition to anion supramolecular chemistry, Chem. Soc. Rev. 2010, 39, 1262-1271. PMID: 
20349532. 

 Y.; Flood, A. H., "Pure C–H hydrogen bonding to chloride ions: A preorganized and rigid 
macrocyclic receptor," Angew. Chem. Int. Ed. 2008, 47, 2649-2652. PMID: 18300220. 

Hydrogen bonding is a fundamental force and has been the topic of as much debate as consensus. Its 
importance across biology and chemistry cannot be overstated. Yet, misconceptions abound and can blindside 
the understanding of fundamental molecular recognition if not addressed. Thus, our studies on aryl-triazole 
receptors are also tied to the discovery that CH hydrogen bond donors can actually be reliable for anion 
recognition in those functional groups, like 1,2,3-triazoles, when the CH donor is externally activated by local 
electron withdrawing functional groups. We have conducted deep thermodynamic and computational studies 
outlining the reliability of the CH donors in anion binding. The original triazolophane macrocycles stabilize 
chloride anions only using CH donors. Since that early work, we have also created a wholly new class of 
macrocycle called cyanostar stemming from activated CH donors. They too display the reliable CH donors. 
Since our pioneering work, which built on theoretical studies from Benjamin Hay, others have considered our 
work as the experimental verification to include their own CH donors in their receptor design. 

Lee, S.; Hirsch, B. E.; Liu, Y.; Dobscha, J. R.; Burke, D. W.; Tait, S. L.; Flood, A. H., Multifunctional 
Tricarbazolo Triazolophane Macrocycles: One-Pot Preparation, Anion Binding, and Hierarchical Self-
Organization of Multilayers, Chem. Eur. J. 2016, 22, 560-569. PMID: 26593327. 

Lee, S.; Chen, C.-H.; Flood, A. H., A pentagonal cyanostar macrocycle with cyanostilbene CH donors 
binds anions and forms dialkylphosphate [3]rotaxanes, Nature Chem. 2013, 5, 704–710. PMID: 
23881503. 

Hua, Y.; Ramabhadran, R. O.; Uduehi, E. O.; Karty, J. A.; Raghavachari, K.; Flood, A. H., Aromatic 
and aliphatic CH hydrogen bonds fight for chloride while competing alongside ion pairing within 
triazolophanes, Chem. Eur. J. 2011, 17, 312-321. PMID: 21207627. 
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Li, Y.; Flood, A. H., “Strong, size-selective, and electronically-tunable C–H•••halide binding with steric 
control over aggregation from synthetically modular, shape-persistent [34]triazolophanes, J. Am. 
Chem. Soc. 2008, 130, 12111-12122. PMID:18700766. 

Prior to our work with CH donors in anion recognition, the community has been focused on charge dense 
anions, like fluoride and other halides, and reported simple binding events. As seen with the use CH donors, 
we have a penchant for challenging conventional wisdom when our findings demand it. The first challenge lies 
with the class of large, charge diffuse anions that are typically considered weakly coordinating, such as 
perchlorate. Reported affinities typically are on order of 10,000 M–1 if they are reported at all. Our contribution 
here was to show that the CH donor cyanostar macrocycles with their large cavities are sized matched to 
perchlorate and show affinities 8 orders of magnitude higher. Since then, other researchers with large cavities 
have repeated our observation calling into question (again) the conventional wisdom. Second was our 
discovery of the almost preposterous idea of anion-anion dimers forming between two bisulfate anions. 
Conventional wisdom demands they repel each other. Instead, we have multiple examples with multiple 
macrocycles and classes of anions that these unusual bonds can form and are currently developing an 
understanding of why. 

Fatila, E. M.; Pink, M.; Twum, E. B.; Karty, J. A.; Flood, A. H., Phosphate-phosphate oligomerization 
drives higher order co-assemblies with stacks of cyanostar macrocycles, Chem. Sci. 2018, 9, 
2863-2872. Cover Art. PMCID: PMC5941797. 

Zhao, W.; Qiao, B.; Chen, C.-H., Flood, A. H., High Fidelity Multi-state Switching with Anion-Anion 
and 

Acid-Anion Dimers of Organophosphates in Cyanostar Complexes, Angew. Chem. Int. Ed. 2017, 
56, 13083-

13087. PMID: 28833990. 
Fatila, E. M.; Twum, E. B.; Sengupta, A.; Pink, M.; Karty, J. A.; Raghavachari, K.; Flood, A. H., Anions 

Stabilize Each Other inside Macrocyclic Hosts, Angew. Chem. Int. Ed. 2016, 55, 14057-14062. 
PMID: 
27712022. 

Hirsch, B. E.; Lee, S.; Qiao, B.; Chen, C.-H.; McDonald, K. P.; Tait, S. L.; Flood, A. H., Anion-induced 
dimerization of 5-fold symmetric cyanostars in 3D crystalline solids and 2D self-assembled 
crystals, Chem. Commun. 2014, 69, 9827–9830. PMID: 25080328. 

Complete List of Published Work: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/amar.flood.1/bibliography/54711441/public/?sort=date&direction=as 
cending 

RESEARCH SUPPORT 
ONGOING RESEARCH SUPPORT: 

DMR-1533988 (Flood, Co-PIs: Ortoleva, Tait, Raghavachari) 10/01/15-09/30/2018 
National Science Foundation 
DMREF: Multiscale Theory for Designing Hierarchical Organic Materials formed by Self-assembly 
The goal of this project is to use computer-aided design of molecules to provide fundamental understanding of 
how to control and program the packing of organic molecules into nanostructures. 
Role:  Principal Investigator 

DE-SC0002728 (Flood; Raghavachari, Co-PI) 02/15/16-02/14/19 
U.S. Department of Energy 
Binding Anions Selectively with Modular Triazolophanes and Releasing them with Light 
The goal of this project is the design and synthesis of receptors to bind and release anions. 
Role:  Principal Investigator 

Contact PD/PI: GIEDROC, DAVID P.
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CHE-16090672 (Flood; Allen, Co-PI) 08/01/16-07/31/19 
National Science Foundation 
INFEWS N/P/H2O (SusChEM): Understanding structure and organization of receptors at water interfaces for 
discovery of phosphate recognition design principles 
The goal of this project is design, synthesize and understand amphiphilic receptors and how their organization 

aqueous interfaces, as studied by Allen, is altered by this novel microenvironment. 
Role: Principal Investigator 

CHE-1709625 (Ito, KSU PI; Flood, IU PI; Yi, Co-PI) 08/15/17-08/14/20 
National Science Foundation 
Collaborative Research: Understanding of the Design Principles of Modular Nanopores for Highly Efficient 
Chemical Sensing 
The goal of this project is develop chloride sensors by the design, synthesis and integration of chloride 
receptors into nanopores in collaboration with polymer (Yi) and analytical (Ito) chemists. 
Role: Principal Investigator 

CHE-1709909 (Flood) 09/01/18-08/31/21 
National Science Foundation 
Anion-driven recognition and assemblies of shape-persistent cyanostar macrocycles 
The goal of this project is to understand and discover the factors controlling the hierarchical and bio-inspired 
self-assembly of hosts and guests involving anions and shape-persistent cyanostar macrocycles. 
Role: Principal Investigator 

CHE-1826693 (Flood) 04/01/18-09/30/18 
National Science Foundation 
Fluorescent Dyes and Pigments by Small Molecule Isolation Lattices, SMILES 
The goal of this project is to conduct customer discovery and to enhance technological understanding of 
fluorescent materials as colorants of polymers, paints, coatings, and pigments. 
Role: Principal Investigator 

Thermo Fisher (Industry-sponsored research) 06/01/18-05/31/20 
Anion Binding in Aqueous Solutions 
The goal of this project is to develop selective receptors for binding anions at organic-aqueous interfaces 
Role: Principal Investigator 

PENDING RESEARCH SUPPORT: (none) 

COMPLETED RESEARCH SUPPORT: 

Thermo Fisher (Industry-sponsored research) 04/01/14-03/31/17 
Anion Binding in Aqueous Solutions 
The goal of this project was to develop an understanding of phosphate binding 
Role: Principal Investigator 

CHE- 1412401 (Flood) 07/01/14 06/30/17 
National Science Foundation 
Syntheses, Anion Recognition and Self-assemblies of Cyanostilbene Receptors 
The goal of this project was to understand the anion recognition properties of shape-persistent cyanostar 
macrocycles 
Role: Principal Investigator 

Contact PD/PI: GIEDROC, DAVID P.
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OMB No. 0925-0001/0002 (Rev. 08/12 Approved Through 8/31/2015) 

BIOGRAPHICAL SKETCH 
Provide the follow ing information for the Senior/key personnel and other signif icant contributors. 

Follow  this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: William C. (Clay) Fuqua 

eRA COMMONS USER NAME (credential, e.g., agency login): cfuqua1 

POSITION TITLE: Professor of Biology 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Old Dominion University, Norfolk, VA BS 1985 Biology 

University of Maryland, College Park, MD PHD 1991 Microbiology 

Cornell University, Ithaca, NY Postdoc 1995 Microbiology 

Personal Statement 

I have a productive record of graduate training and am committed to providing high quality graduate 
education and mentorship. Doctoral students from my program are engaged in careers in academia as well as 
the private sector. Our research is focused on the molecular mechanisms and consequences of microbial 
multicellularity, using the model bacterial pathogen Agrobacterium tumefaciens. These studies have been and 
continue to be driven by the ingenuity and creativity of my students, and we work together to propel new 
discoveries. Chemical signaling processes underlie almost all of our work on bacterial multicellularity, and thus 
we are well positioned to contribute to and benefit from the Quantitative Chemical Biology (QCB) program. The 
QCB program connects research groups from across multiple departments, and is a natural mechanism to 
propel collaborations across disciplines. I actively collaborate with multiple faculty at Indiana University (IU), 
including five fellow QCB trainers. My laboratory has not yet hosted a QCB trainee, but I am confident that the 
opportunity to mentor a trainee will arise in the near term. Several of my students have participated in QCB 
activities and have presented our work to the larger training program. My lab members greatly benefit from 
interacting with the QCB faculty and trainees, gaining valuable perspectives on chemical biology. I strive to 
foster an equitable and stimulating training environment. My lab members recognize that science is a 
collaborative enterprise, and we meet frequently as a group to brainstorm new ideas and solve research 
problems. I train students to evaluate our findings critically and always identify multiple ways to test a given 
question. My lab members gain experience in molecular genetics, genomics, biochemistry, cell biology and 
physiology, and for all of these areas we apply robust statistical analyses. In addition to open dialogue within 
the lab, I encourage my students to reach out to other scientists for advice and expertise. My students present 
their findings at national conferences at least once a year, and regularly participate in the multiple research 
presentation venues at IU. I am dedicated to helping all of my students explore appropriate professional 
development, across the spectrum of science careers including education, public outreach, science 
communication, and research. I am scheduled to teach the Department of Biology Research Ethics and Career 
Development course, in which we provide training in the responsible conduct of research as well as exploring 
different career options. Over the period since 2009 I have served key administrative roles in IU Biology 
including as Director of the longstanding T32 Training Grant in Genetics, Cell and Molecular Sciences 
(GCMS)(2009-12), Biology Associate Chair for Research and Facilities (2009-12) and most recently as Biology 
Department Chair (2013-June, 2017). Having now completed my term as chair, I now have significantly greater 
time to invest in the research laboratory. As a function of my level of research activity, my required teaching is 
a single course per year, thus leaving ample time for me to mentor my lab members, and pursue my own 
experiments in the lab, truly integrating my research activities with my students and staff. 

Contact PD/PI: GIEDROC, DAVID P.
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(Names in bold were/are members of the Fuqua lab) 

Feirer, N., J. Xu, K.D. Allen, B.J. Koestler, E. Bruger, C.M. Waters, RH. White and C. Fuqua. 2015. A pterin-
dependent signaling pathway regulates a dual function diguanylate cyclase-phosphodiesterase 
controlling surface attachment in Agrobacterium tumefaciens. mBio 6:e00156-15. PMCID: 
PMC4488946. An mBio 2015 Editor’s choice 

Wang, Y., S.H. Kim, R. Natarajan, J. E. Heindl, E.L. Bruger, C.M. Waters, A.J. Michael and C. Fuqua. 2016. 

Spermidine inversely influences surface interactions and planktonic growth in Agrobacterium tumefaciens. 
J. Bacteriol. 198:2682-91. PMCID:PMC5019071. 

Feirer, N., D. Kim, J. Xu, N. Fernandez, C.M. Waters and C. Fuqua. 2017. The Agrobacterium tumefaciens 
CheY-like protein ClaR regulates biofilm formation. Microbiology 163:1680-1691. PMCID:PMC5845703 

Barton, I.S., C. Fuqua and T.G. Platt. 2018. Ecological and evolutionary dynamics of a model facultative 

pathogen: Agrobacterium and crown gall disease of plants Environ. Microbiol. 20:16-29. PMCID in 
Progress. 

Positions and Honors 

Positions: 
1995-99 Assistant Professor, Department of Biology, Trinity University, San Antonio, TX 
1999-05 Assistant Professor, Department of Biology, Indiana University, Bloomington 
2005- Project Leader, Indiana University Center for Genomics and Bioinformatics 
2005-08 Associate Professor, Department of Biology, Indiana University, Bloomington 
2006-09 Director, Indiana University Microbiology Program 
2008 Professor, Department of Biology, Indiana University, Bloomington 
2009-12 Associate Chair for Research and Facilities, IU Biology 
2009-12 Director, T32 Training Grant Genetics, Cell and Molecular Sciences 
2013-17 Chair, Department of Biology, Indiana University 

Other Experience and Professional Memberships 
2000-2 Steering Committee Member and Participant for American Academy of Microbiology Research 2001 

Colloquium Microbial Communities 
2000-3 Chair, American Society for Microbiology Undergraduate Research Fellowship Program. 
2000-12 Editorial Board Member: Applied and Environmental Microbiology. 
2002-9 Editorial Board Member: Molecular Plant Pathology. 
2006-present, Editorial Board member: Journal of Bacteriology, The ISME Journal: Multidisciplinary Journal of 

Microbial Ecology 
2013-present, Editorial Board member: Frontiers in Microbiology, Molecular Microbiology 

Honors: 
1992 Individual National Research Service Award (NRSA). 3 year postdoctoral fellowship #GM15128. NIH 
Institute of General Medical Sciences. 
1995 McFarlin Junior Faculty Fellowship, Trinity University 
1996 Mortar Board Teaching Award 
2003 Indiana University Outstanding Junior Faculty Award 
2004 Indiana University Senior Class Award for Teaching Excellence in Biology and Dedication to 

Undergraduates 
2005 Indiana University Trustees Teaching 2005 Award 
2005-7 Waksman Foundation for Microbiology Lecturer (jointly sponsored by the American Society for 

Microbiology and the Waksman Foundation for Microbiology) 
2008 American Society for Microbiology, Indiana Branch Outstanding Researcher Award 
2012 American Association for the Advancement of Science (AAAS), Elected Fellow 
2014 American Academy of Microbiology (AAM), Elected Fellow 

Contributions to Science 

C.1. Mechanisms of acylhomoserine lactone quorum sensing. As a postdoctoral fellow with Stephen C. Winans 
 Cornell University, Fuqua was involved in studies in the early 1990’s defining the process of cell-cell 

Contact PD/PI: GIEDROC, DAVID P.
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communication in bacteria using A. tumefaciens as a model, including being first author on the 1994 review 
paper that introduced the term quorum sensing. These studies extended from fundamental genetic analysis of 
quorum sensing mechanisms, to structural analysis of quorum sensing regulatory proteins. Studies in the 
Fuqua lab on these mechanistic aspects of quorum sensing were funded by the National Science Foundation 
(NSF). This work helped shape the field of cell-cell communication, and were a central part of the initial wave 
of discovery in this area. 

Fuqua, W.C., and S.C. Winans. 1994. A LuxR-LuxI type regulatory system activates Agrobacterium Ti plasmid 

conjugal transfer in the presence of a plant tumor metabolite. J. Bacteriol. 176:2796-2806. 
Stickler, D.J., N.S. Morris, R.J.C. McLean and C. Fuqua.  1998. Biofilms on indwelling urinary catheters 

produce quorum-sensing signal molecules in situ and in vivo.  Appl. Environ. Microbiol. 64:3486-3490 
Świderska, A., A.K. Berndtson, M.-R. Cha, L. Li, G.M. Beaudoin III, J. Zhu and C. Fuqua. 2001. Inhibition of 

the Agrobacterium tumefaciens TraR quorum-sensing regulator: interactions with the TraM anti-activator. J. 
Biol. Chem 276:49449-49458. 

Chen, G., P.D. Jeffrey, C. Fuqua, Y. Shi, and L. Chen. 2007. Structural basis for anti-activation in bacterial 

quorum sensing.  Proc. Natl. Acad. Sci, USA 104:16474-16479. 

C.2 Quorum sensing in sponge-associated symbionts. A collaborative project with the laboratories of Russell 
and Mair Churchill to examine the members of the microbial communities harbored within marine sponges 

 bacteria that utilize quorum sensing, both acylhomoserine lactone and AI-2 type mechanisms. Fuqua 
provided expertise on the quorum sensing process, and on molecular genetics analysis of the process in the 
sponge symbionts. This study was funded through the Microbial Observatories program at the NSF. The 
primary quorum sensing bacteria in the sponge microbial communities are Alphaproteobacteria from the 
Roseobacter clade in the Ruegeria genus, and they utilize complex, hierarchal quorum sensing signal 
cascades. These studies have provided an example of quorum sensing network functions in the highly open 
marine sponge system that contrasts the closed system characterized by the well-studied bioluminescent 
symbionts that colonize light organs. 

Mohamed, N., E.M. Cicirelli, J. Kan, F. Chen, C. Fuqua and R.T. Hill. 2008. Diversity and quorum sensing 

signal production of Proteobacteria associated with marine sponges. Environ. Microbiol. 10:75-86. 
Zan, J., C. Fuqua and R.T. Hill. 2011. Diversity and functional analysis of luxS genes in vibrios from marine 

sponges Mycale laxissima and Ircinia strobilina. ISME J. 5:1505-1516. 
Zan, J., Cicirelli, E.M., N.M. Mohamed, H. Sibhatu, S. Kroll, O. Choi, C.L. Uhlson, C. L. Wysoczynski, R.C. 

Murphy, M.E.A. Churchill, R.T. Hill and C. Fuqua. 2012. A complex LuxR-LuxI type quorum sensing 

network in a roseobacterial marine sponge symbiont activates flagellar motility and inhibits biofilm 
formation. Mol. Microbiol. 85:916-933. 

Zan, J., O. Choi, H. Meharena, C.L. Uhlson, M.E.A. Churchill, R.T. Hill and C. Fuqua. 2015. A solo LuxI-type 

gene directs acylhomoserine lactone synthesis and contributes to motility control in the marine sponge 
symbiont Ruegeria sp. KLH11. Microbiology SGM 161:150-56. 

C.3 Tick-borne disease and endogenous microbial communities.  This project is ongoing, and represents a 
productive collaboration between the Fuqua lab and that of ecologist Keith Clay, plus evolutionary disease 
modelers Curtis Lively and Michael Wade. The initial studies were funded through a grant from the joint 
Ecology of Infectious Disease program from the NIH and the NSF. Fuqua provided expertise on microbial 
molecular ecology and cultivation independent microbial identification. This work characterized the tick-borne 
microbiome using 16S rRNA gene library sequencing and more recently next-generation sequencing. It has 
determined that all major tick species carry a primary endosymbiont, and potentially other secondary 
symbionts.  Pathogenic bacteria are more difficult to detect and are at low levels relative to more abundant 
symbionts and commensal bacteria. 

Clay, K. O. Klyachko, N. Grindle, D. Civitello, D. Oleske and C. Fuqua. 2008. Microbial community ecology 

of ticks: Prokaryotic diversity, distribution and interactions in the lone star tick, Amblyomma americanum. 
Mol. Ecol. 17:4371-4381. 

Hawlena, H., E. Rynkiewicz, E. Toh, A. Alfred, L.A. Durden, M.W Hastriter, D.E. Nelson, R. Rong, Q. Dong, C. 
Fuqua and K. Clay. 2013. Arthropod traits dictate bacterial community composition of fleas and ticks. ISME 
J 7:211-213. 

Contact PD/PI: GIEDROC, DAVID P.
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Rynkiewicz, E.C., C. Hemmerich, C. Fuqua and K. Clay. 2015. Concordance of bacterial communities of two 

tick species and blood of their shared rodent host. Mol. Ecol. 24:2566-79. doi: 10.1111/mec.13187. 
Messika, I., Garrido, M., Kedem, H., China, V., Dong, Q., Fuqua, C., Clay, K. and H. Hawlena. 2017. From 

endosymbionts to rodent communities: factors determining the reproductive success of fleas. Oecologia 
184:859-871. 

C.4 Agrobacterium tumefaciens as a model facultative pathogen.  This project utilized A. tumefaciens as an 
experimental model for a facultative pathogen that carries is virulence function on a mobile genetic element, 
the tumor-inducing or Ti plasmid. In collaboration with the labs of evolutionary ecologist James Bever and 
disease ecologist Spencer Hall this project examined the costs and benefits of harboring the virulence 
functions, in the context of the host and in the environmental reservoir. The work provided empirical evidence 
underlying the selective benefit for A. tumefaciens in the disease environment, associated with the infected 
plant hosts. It focused particular emphasis on stability and retention of the virulence plasmid and its interaction 
with other genetic elements in the cell. The project was funded by the joint Evolution and Ecology of Infectious 
Disease program between the NSF and the NIH. 

Platt, T.G., C. Fuqua and J.D. Bever. 2012. Resource and competitive dynamics shape the benefits of public 

goods cooperation in a plant pathogen. Evolution 66:1953-65. PMCID: PMC3707318. 
Morton, E.R., P.M. Merritt, J.D. Bever and C. Fuqua. 2013. Large deletions in the pAtC58 megaplasmid of 

Agrobacterium tumefaciens can confer reduced carriage cost and increased virulence. Genome Biol. Evol. 
5:1353-1364. PMCID: PMC3730347. 

Morton, E.R., T.G. Platt, C. Fuqua and J.D. Bever. 2014. Non-additive costs and interactions alter the 

competitive dynamics of co-occurring ecologically distinct plasmids. Proc. R. Soc. B 281:20132173 PMCID: 
PMC3924060 

Platt, T.G., E.R. Morton, I.S. Barton, J.D. Bever and C. Fuqua. 2014. Ecological dynamics and complex 
interactions of Agrobacterium megaplasmids. Frontiers. Plant Sci. 5:635. PMCID: PMC4231840 

C.5 Biofilm formation and attachment by A. tumefaciens. The Fuqua lab has focused the majority of its activity 
studying attachment and biofilm formation by A. tumefaciens, and has generated a strong series of 

publications on these findings. A portion of the early work on biofilms was supported by the USDA, but more 
recent studies specifically on the function of the UPP have been supported by the NIH. This work provides 
understanding on how A. tumefaciens transitions from the motile to sessile state, and as such is informative for 
many other bacterial systems. It has also provided a wealth of information on the regulation of attachment, 
revealing a number of new mechanisms, including the relationship between the intracellular second messenger 
cyclic diguanosine monophosphate (c-di-GMP) and this process. Several publications in this area and most 
relevant to the proposed renewal are supplied in the first section as well as below. 

G., Brown, P.B., J.X. Tang, Xu, J., Quardokus, E.M., Fuqua, C., and Y.V. Brun. 2012. Surface contact 

stimulates the just-in-time deployment of bacterial adhesins.  Mol. Microbiol., 83:41-51. PMCID: 
PMC3245333. Cover feature and cover image. Accompanied by a commentary in the issue of the journal. 
Recommended by Faculty of 1000. Highlighted in NIH Biomedical Beat series and the NSF Research in 
Action series at LiveScience.com. 

Xu, J., J. Kim, B.J. Koestler C.M. Waters and C. Fuqua. 2013. Genetic analysis of Agrobacterium tumefaciens 
unipolar polysaccharide production reveals complex integrated control of the motile-to-sessile switch. Mol. 
Microbiol. 89:929-948. PMCID: PMC3799846. Recommended by Faculty of 1000. 

Heckel, B.C., A.D. Tomlinson, E.R. Morton, J.-H. Choi and C. Fuqua. 2014. Agrobacterium tumefaciens 
ExoR controls acid response genes and impacts exopolysaccharide synthesis, horizontal gene transfer and 
virulence gene expression. J. Bacteriol. 196:3221-33. PMCID:PMC4135700. 

Heindl, J.E., M.E. Hibbing, J. Xu, R. Natarajan, A.M. Buechlein and C. Fuqua. 2015. Discrete responses to 

limitation for iron and manganese in Agrobacterium tumefaciens: Influence on attachment and biofilm 
formation. J. Bacteriol. 198:816-29. PMCID:PMC4810603 

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/william.fuqua.1/bibliography/40627652/public/?sort=date&dir
ection=ascending 
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Research Support 

Ongoing support 

2017-21 National Institutes of Health R01 GM08546. Biosynthesis and regulation of a unipolar 
polysaccharide in Agrobacterium.  Recently funded project to continue work on the control of the unipolar 
polysaccharide (UPP) adhesin biosynthesis and polar localization.  Dissection of the biosynthetic pathways for 
UPP synthesis and identification of primary control elements.  No overlap with other ongoing projects. 

Pending Support 

None 

Completed support: 

2013-15 U.S.-Israel Binational Science Foundation, Determinants of microbial community composition in 
nature: the effects of host species composition on the microbial community associated with an arthropod 
vector” (Fuqua co-PI, H. Hawlena PI, K. Clay). Fuqua served in an advisory capacity to this project which is 
entirely performed in the Hawlena lab in Israel. 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

  
 

 
 

     
  

  
    

 
  

 
 

 
 

 
      

   
         

  
 
 

D. 

 Page 120



OMB No. 0925-0001/0002 (Rev. 10/15 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Hohmann, Andrea G. 

eRA COMMONS USER NAME (credential, e.g., agency login): AHOHMANN 

POSITION TITLE: Linda and Jack Gill Chair of Neuroscience and Professor of Psychological and Brain 
Sciences and Neuroscience 
EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Brown University (Providence, RI) Sc.B. 05/1988 Psychology 

Brown University (Providence, RI) Sc.M. 05/1992 Experimental Psychology 

Brown University (Providence, RI) Ph.D. 09/1996 Experimental Psychology 

NIMH, NIH (Bethesda, MD) 09/1998 Neuroanatomy 

NIDCR, NIH (Bethesda, MD) 06/1999 Pain and Neuroanatomy 

A. Personal Statement 
My research goal is to identify novel therapeutic interventions for treating pain that lack abuse liability and 

adverse side-effects (i.e. physical dependence, memory/motor impairment). My laboratory combines 

approaches from behavioral pharmacology, neurophysiology, neuroanatomy, biochemistry and molecular 

biology. My lab has focused on harnessing the therapeutic potential of the endocannabinoid signaling system 

to suppress neuropathic pain while minimizing unwanted side effects (i.e. psychoactivity and addiction). The 

endocannabinoid system consists of cannabinoid receptors (CB1 and CB2), endogenous ligands 

(endocannabinoids) and the enzymes catalyzing endocannabinoid synthesis and degradation. My graduate 

work first demonstrated that cannabinoids suppress activity in nociceptive neurons. My postdoctoral work 

mapped locations and phenotypes of cells expressing cannabinoid receptors/mRNA. I localized cannabinoid 

receptor mRNA to dorsal root ganglia (DRG) and demonstrated axonal transport of cannabinoid receptors to 

periphery. My lab identified an enzyme (i.e. monoacylglycerol lipase) implicated in endocannabinoid 

deactivation as a previously unrecognized therapeutic target for pain and stress disorders. We showed that 

CB2 receptor activation suppressed the processing of pathological pain, validated CB2 receptors as an 

analgesic target and identified the ability of a G protein-biased CB2 agonist to attenuate morphine tolerance 

and withdrawal. We developed rodent models of both therapeutic self-medication and chemotherapy-induced 

peripheral neuropathy and used them to validate therapeutic targets. My work led to a double blind placebo 

controlled clinical trial of a cannabinoid for chemotherapy-induced peripheral neuropathy. My lab has also 

disrupted protein-protein interactions downstream of NMDA receptors to suppress pronociceptive signaling 

cascades in chemotherapy-induced peripheral neuropathy without the adverse effects of NMDAR antagonists 

(i.e. interactions between neuronal nitric oxide synthase and its upstream (PSD95) or downstream (NOS1AP) 

protein partners). We use behavioral, pharmacological, neurophysicological, genetic models, biochemical 

assays, primary culture, and neuroanatomical approaches to validate therapeutic targets. My commitment to 

graduate training is documented by my service as co-director of a T32 training grant from NIDA (with George 

Rebec and Peter Finn). I have supervised 13 Ph.D. students as major professor in Neuroscience, 

Biochemistry and Psychological and Brain Sciences (9 completed; 4 in progress) and 1 M.S. student and 

trained 8 postdoctoral fellows (3 current). 

Positions and Honors 
Positions 
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1996-98 Pharmacology Research Associate (PRAT) Fellow (Laboratory of Miles Herkenham), NIGMS, Section 
on Functional Neuroanatomy, NIMH, Bethesda, MD 

1998-99 Staff Research Fellow (Laboratory of M. A. Ruda, PhD), Pain and Neurosensory Mechanisms, 
NIDCR, NIH, Bethesda, MD 

1999-05 Assistant Professor, Neurosci & Behavior Program, Dept Psychology, Univ of Georgia, Athens, GA 
2005-09 Associate Professor, Neurosci & Behav Program, Dept Psychology, Univ of Georgia, Athens, GA 
2009-10 Professor of Psychology and Neuroscience, University of Georgia, Athens, GA 
2010- Linda and Jack Gill Chair of Neuroscience and Professor, Psychological and Brain Sciences, Indiana 

University, Bloomington, IN 
2015- Co-Director NIDA Training Grant  T32DA024628-01A1 (G. Rebec, A. Hohmann, P. Finn). 
Other Experience 
2002-10 President, University of Georgia Chapter of the Society for Neuroscience 
2002-15 Ad hoc NIH study section member: SCS; MNPS; MCDN IRG, SSS-P; IFCN-A; ZRGs, CEBRA 
2002-05  Grant reviewer: Wellcome Trust, Israeli Science Foundation, Center Medicinal Cannabis Research 
2003-10 Director, Neuroscience, Cognition and Behavior Group, Institute for Behavioral Research 
2007-10 Full member of NIH study section: Somatosensory and Chemosensory Systems (SCS) 
2013 Elected Chair, Gordon Research Conference on Cannabinoid Function in the CNS 
Honors 
1991-92 University Fellowship, Brown University, Providence, RI 
1995-96 Dissertation Fellowship, Brown University, Providence, RI 
1995 Prize for outstanding graduate research, Sigma Xi, Brown University, Providence, RI 
1995,98 Prize for best paper presentation, International Cannabinoid Research Society 
1996 NRSA Predoctoral Fellowship, National Institute on Drug Abuse (NIDA) (1F31DA05725-01) 
1999 Scientific Director’s Postdoctoral Travel Award for outstanding achievement, NIDCR, Bethesda, MD 
2006 Creative Research Medal, University of Georgia 
2007 Young Investigator Award, International Cannabinoid Research Society 
2010 William A. Owens Award for Outstanding Research, University of Georgia Research Foundation 
2011 Presidential Life Science Professor, Lilly Foundation and Indiana University 
2011 Ester Fride Award for Major Contributions to Cannabinoid Basic Research, IACM 
2015 Science Advance in Pain Research (recognition of Deng et al. (2015) Biolog Psychiatry 77: 475-487). 

Contributions to Science (Web of Science H index 41; 88 peer-reviewed publications; 16 chapters; 
citations ~5,900; Google Scholar H Index 48) 

Cannabinoids suppress nociceptive processing 
When I began my research on cannabinoids, it was not known whether antinociceptive effects of cannabinoids 
reflected suppression of pain or artifacts of motor impairment/psychoactivity. My work used 
electrophysiological methods to provide the first demonstration that cannabinoids suppress activity in 
nociceptive neurons. I mapped locations and phenotypes of cells expressing cannabinoid receptors/mRNA at 
central and peripheral sites and contributed to the initial characterization of CB1 receptor knockout (KO) mice. I 
used receptor binding and autoradiography, in situ hybridization and double label studies to localize 
cannabinoid receptors in DRG, and nociceptive circuits and compare distributions with mu opioid receptors. 

Hohmann, A.G., Martin, W.J., Tsou, K. and Walker, J.M. (1995) Inhibition of noxious stimulus-evoked 
activity of lumbar dorsal horn neurons by the cannabinoid WIN 55,212-2. Life Sciences 56: 2111-2118. 
Hohmann, A.G. and Herkenham, M. (1999) Localization of central cannabinoid CB1 receptor messenger 
RNA in neuronal subpopulations of rat dorsal root ganglia: A double-label in situ hybridization study. 
Neuroscience, 90: 923-931. 
Zimmer, A., Zimmer, A.M., Hohmann, A.G., Herkenham, M. and Bonner, T.I. (1999) Increased mortality, 
hypoactivity and hypoalgesia in cannabinoid CB1 receptor knockout mice. Proceedings of the National 
Academy of Sciences U.S.A. 96: 5780-5785. 
Hohmann, A.G., Briley E.M. and Herkenham, M. (1999) Pre- and postsynaptic distribution of cannabinoid 
and mu opioid receptors in rat spinal cord. Brain Research 822: 17-25. 

2. Peripheral cannabinoid mechanisms of pain suppression 
My lab used behavioral, immunohistochemical and electrophysiological methods to establish that activation of 

cannabinoid receptors outside the central nervous system suppresses pathological pain in vivo. My lab also 
contributed to the in vivo validation of the first peripherally restricted inhibitor of the anandamide degrading 
enzyme fatty-acid amide hydrolase (URB937) and established efficacy of peripheral endocannabinoid 
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mechanisms for pain suppression. We also performed comparative analysis of receptor mechanisms 
underlying anti-allodynic effects produces from targeting either FAAH or MGL outside the CNS. 

Nackley, A.G., Suplita, R.L II and Hohmann, A.G. (2003) A peripheral cannabinoid mechanism suppresses 
spinal Fos protein-expression and pain behavior in a rat model of inflammation. Neuroscience 117: 659-70. 
Spradley, J.M., Guindon, J. and Hohmann, A.G. (2010) Inhibitors of monoacylglycerol lipase, fatty-acid 
amide hydrolase and endocannabinoid transport differentially suppress capsaicin-evoked behavioral 
sensitization through peripheral endocannabinoid mechanisms. Pharmacological Research 62: 249-58. 
PMCID: PMC2900457 
Guindon, J., Guijarro, A., Piomelli, D. and Hohmann, A.G. (2011) Peripheral antinociceptive effects of 
inhibitors of monoacylglycerol lipase in a rat model of inflammatory pain: A comparative analysis. British 
Journal of Pharmacology 163: 1464-78. PMCID: PMC3165956 
Clapper, J.R., Moreno-Sanz, G., Russo, R., Vacondio F., Duranti, A., Tontini, A., Sanchini, A., Sciolino, 
N.R., Spradley, J.M., Hohmann, A.G., Calignano, A., Mor, M., Tarzia, G. and Piomelli, D. (2010) 
Anandamide signaling suppresses pain initiation through a peripheral endocannabinoid mechanism. 
Nature Neuroscience 13: 1265-1270. PMCID: PMC3260554 

3. Cannabinoid CB2 mechanisms suppress pain without tolerance or abuse liability 
My laboratory was the first to establish that activation of cannabinoid CB2 receptors suppresses pain 

processing using behavioral, electrophysiological and immunohistochemical methods. We also showed that 
rats in a neuropathic pain state would self-medicate with a cannabinoid CB2 agonist whereas control animals 
did not reliably self-administer the drug in the absence of pathological pain. We showed that preemptive and 
prophylactic dosing strategies with cannabinoids suppressed chemotherapy-induced neuropathic pain. 

*Rahn, E.J., Makriyannis, A. and Hohmann, A.G. (2007) Activation of cannabinoid CB1 and CB2 receptors 
suppresses neuropathic nociception evoked by the chemotherapeutic agent vincristine in rats. British 
Journal of Pharmacology 152: 765-77. PMCID:  PMC2190028 

10. Gutierrez, T., Crystal, J.D., Zvonok, A.M., Makriyannis, A. and Hohmann, A.G. (2011) Self-medication of a 
cannabinoid CB2 agonist in an animal model of neuropathic pain. PAIN 152: 1976-87. PMCID: 3157548 

11. *Rahn, E.J., Deng, L., Thakur, G.A., Vemuri, V.K., Zvonok, A.M., Lai, Y.Y., Makriyannis, A. and Hohmann, 
A.G. (2014) Prophylactic cannabinoid administration blocks the development of paclitaxel-induced 
neuropathic nociception during analgesic treatment and following cessation of drug delivery. Molecular 
Pain.2014, 10:27 DOI: 10.1186/1744-8069-10-27.  PMCID: 3998744 

12. *Deng, L., Cornett, B.L., Mackie, K. and Hohmann, A.G. (2015) CB1 Knockout mice unveil sustained CB2-
mediated anti-allodynic effects of the mixed CB1/CB2 agonist CP55,940 in a mouse model of paclitaxel-
induced neuropathic pain. Mol Pharmacol 88: 64-74. PMCID: PMC44686 

2-arachidonoylglycerol (2-AG) suppresses pain and therapeutic potential of endocannabinoids 
My lab was the first to show that endocannabinoids are mobilized on demand by stress to suppress pain (i.e. 
stress-induced analgesia). These studies identified the first inhibitor of 2-AG deactivation (URB602) and 
established that inhibition of the enzyme monoacylglycerol lipase produces antinociception. We identified 
biochemical mechanisms responsible for 2-AG formation in vivo. These studies identified the DGL isoform 
responsible for 2-AG formation in vivo, defined the molecular architecture of retrograde 2-AG signaling in the 
PAG and showed that virally-mediated RNA silencing of DGLα but not DGLβ mRNAs suppressed both 2-AG 
production and stress antinociception. We identified sites of action of endocannabinoids in suppressing pain 
using site specific injections (of antagonists and enzyme inhibitors) at spinal and supraspinal sites. We showed 
that brain permeant and impermeant inhibitors of endocannabinoid deactivation suppress chemotherapy-
induced peripheral neuropathy with efficacy superior to conventional treatments (morphine, amitriptiline, 
gabapentin) and showed that chemotherapy treatment also alters endocannabinoid signaling. 

13. Hohmann, A.G., Suplita II, R.L., Bolton, N.M., Neely, M.H., Fegley, D., Mangieri, R., Krey, J.F., Walker, 
J.M., Holmes, P.V., Crystal, J.D., Duranti, A., Tontini, M., Tarzia G. and Piomelli, D. (2005) An 
endocannabinoid mechanism for stress-induced analgesia. Nature 435: 1108-1112. 

14. Clapper, J.R., Moreno-Sanz, G., Russo, R., Vacondio F., Duranti, A., Tontini, A., Sanchini, A., Sciolino, 
N.R., Spradley, J.M., Hohmann, A.G., Calignano, A., Mor, M., Tarzia, G. and Piomelli, D. (2010) 
Anandamide signaling suppresses pain initiation through a peripheral endocannabinoid mechanism. 
Nature Neuroscience 13: 1265-1270. PMCID: PMC3260554. 

15. Gregg, L.C, Jung, K.M., Spradley, J.M., Nyilas, R., Suplita II, R.L., Zimmer, A., Watanabe, M., Mackie, K., 
Katona, I., Piomelli, D. and Hohmann, A.G. (2012) Activation of type-5 metabotropic glutamate receptors 
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and diacylglycerol lipase-α initiates 2-arachidonoylglycerol formation and endocannabinoid-mediated 
analgesia. The Journal of Neuroscience 32(28) 9457-9468. PMCID: PMC3652685 

16. *Guindon, J. and Hohmann, A.G. (2011) The endocannabinoid system and cancer: Therapeutic 
implication. British Journal of Pharmacology 163: 1447-63. PMCID: PMC3165955 

Cannabinoid suppression of chemotherapy-induced neuropathic pain: 
My lab was the first to establish that CB2 agonists and CB1 positive allosteric modulators (PAMs) suppress 
chemotherapy-induced peripheral neuropathy. CB2-mediated anti-allodynic efficacy was preserved in CB1 KO 
and absent in CB2 KO mice. Anti-allodynic efficacy of the CB1 PAM was absent in CB1 KO mice. We showed 
that tolerance did not develop to either CB2 agonist-mediated or CB1 PAM-mediated anti-allodynic efficacy and 
that challenge with either CB1 or CB2 antagonists did not precipitate signs of physical dependence or 
withdrawal. My lab identified both mechanism (i.e. suppression of proinflammatory cytokine and chemokine 
mRNA expression levels) and site of action for CB2 antinociceptive actions in a mouse model of paclitaxel-
induced neuropathy. My preclinical studies on therapeutic potential of cannabinoids for chemotherapy-induced 
peripheral neuropathy translated into a published double-blind placebo controlled crossover pilot clinical trial. 

17. *Guindon, J., Lai, Y., Takacs, S.M., Bradshaw, H.B. and Hohmann, A.G. (2013) Alterations in 

endocannabinoid tone following chemotherapy-induced peripheral neuropathy: Effects of endocannabinoid 

deactivation inhibitors targeting fatty-acid amide hydrolase and monoacylglycerol lipase in comparison to 

reference analgesics following cisplatin treatment. Pharmacological Research 67: 94-109 

http://dx.doi.org/10.1016/j.phrs.2012.10.013. PMCID: PMC3525790. 

18. Slivicki, R., Xu, Z., Kulkarni, P., Pertwee, R., Mackie, K., Thakur, G. and Hohmann, A.G. (2017) Positive 

allosteric modulation of cannabinoid receptor type 1 suppresses pathological pain without producing 

tolerance or dependence. Biological Psychiatry https://doi.org/10.1016/j.biopsych.2017.06.032. 

19. *Lynch, M.E., Rittenberg, P. and Hohmann, A.G. (2014) A double blind placebo controlled crossover pilot 
trial with extension using an oral mucosal cannabinoid extract for treatment of chemotherapy induced 
neuropathic pain. Journal of Pain and Symptom Management 47: 166-73. 

20. *Deng, L., Guindon, J., Cornett, B.L., Makriyannis, A., Mackie K. and Hohmann A.G. (2015) Chronic 
cannabinoid CB2 activation reverses paclitaxel neuropathy without tolerance or CB1-dependent withdrawal 
Biological Psychiatry 77: 475-487. PMCID: PMC4209205 

http://www.ncbi.nlm.nih.gov/sites/myncbi/andrea.hohmann.1/bibliography/41139383/public/?sort=date&dir 

ection=ascending 

ACTIVE RESEARCH SUPPORT 
R01 DA041229-01A1 Hohmann-PI; Mackie K.-Dual PI 

NIH/NIDA Role of CB2 in Analgesic Mechanisms 04/11/16-01/31/21 
The major goal of this project is to identify the cell types responsible for CB2 analgesic efficacy by conditionally 
deleted CB2 receptors from neurons, astrocytes and microglia. 

R01 CA200417-01A1 Hohmann-PI; Courtney-Dual PI; Lai-co-I 
NOS1AP as a novel target for treating pathological pain 01/11/16-12/31/20 

The major goal of this project is to validate NOS1AP as a therapeutic target for chemotherapy-induced 
peripheral neuropathic pain using Alphascreen biochemical assays, primary neuronal culture and in vivo 
assays of therapeutic efficacy and side effect profiles. Peptide inhibitors developed in Courtney lab are used. 

2P01 DA09158-01A1 Makriyannis-PD 09/05/14 06/30/19 
NIH/NIDA Endocannabinoid Active Sites as Therapeutic Targets. Project 3 (Mackie-PI Hohmann-Dual PI):  

Exploiting CB2 Functional Selectivity for Therapeutic Benefit 
The major goal of this program project grant is to develop functionally selective cannabinoid agonists with 
unique signaling profiles and characterize their in vivo analgesic efficacy in CIPN models. 

R21DA042584-01 Hohmann PI; Rebec Dual PI 08/15/16-06/30/18 
NIH/NIDA A Novel Mechanism for Decreasing Opioid Reward 

This grant tests the hypothesis that disruption of PSD95-nNOS protein-protein interactions will suppress opioid 
reward using conditioned place preference, drug self-administration and in vivo voltammetry. 

R21 AG053524-01A1 Crystal PI; Hohmann Co-I 08/01/17-7/31/19 
NIH/NIA Episodic memory in a humanized apolipoprotein E ε4 (APOE4) knockin rat model of Alzheimer’s 

disease.  The goal is to evaluate episodic memory in a transgenic rat model of Alzheimer’s disease (AD) to 
improve translational potential of Alzheimer’s models by assessing memory processes impaired in AD patients. 

ICTSI_GLUE-TR001101 Hohmann PI; Renbarger Dual PI 1/02/17-12/31/18 
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Indiana Clinical Translational Sciences Institute (ICTSI) Grant Linking University Wide Expertise (GLUE). 
From bench to bedside and back again: A reverse clinical translation approach to elucidate the mechanism of 
vincristine-induced peripheral neuropathy in a pediatric population and strategies for prevention. The goal is to 
develop an adolescent rat model of VIPN and elucidate VIPN in acute lymphoplastic leukemia patients. 

T32 DA 024628-01A1 Rebec, PD, coPD Hohmann and Finn) 07/01/2015-06/30/2020 
NIH/NIDA Integrative Predoctoral Training in Drug Abuse Research at Indiana University” 

This project supports integrative predoctoral training in the neuroscience of drug abuse at Indiana University. 

COMPLETED (Last Three Years) 
1R43NS098885-01 Florio PI, Lai Co-PI, Hohmann Subcontract PI 08/15/16-07/31/17 

NIH/NINDS High throughput screen to identify small molecule analgesics targeting nNOS-NOS1AP 
protein-protein interactions 

The goal of this Phase I project is to identify selective small molecule disruptors of nNOS-NOS1AP protein-
protein interactions in a high throughput screen. 

R21MH104018-01 Shekhar-PI 04/01/14 03/31/17 
NIH/NIMH Inhibition of nNOS-PSD95 interactions: A Novel Approach for PTSD 

Co-PI: Yvonne Lai (IUB); Co-I: Andrea G. Hohmann (IUB) 
The project goal is to characterize inhibitors of nNOS-PSD95 protein-protein interaction in PTSD models. 

R43MH103936-01 Lai-PI 08/01/14-09/30/16 
NIH/NIMH Novel Treatment of posttraumatic stress disorder (SBIR Phase I R43 Application) 

Founder of Anagin, LLC:  Anantha Shekhar (Indiana University School of Medicine) 
Subcontract PIs: Ganesh Thakur (Northeastern University); Andrea G. Hohmann (Indiana University) 
The major goal of this project is to develop novel inhibitors of nNOS-PSD95 protein-protein interaction. 

R21DA037673 Hohmann-PI, Lai co-PI 09/06/13-08/31/16 
NIH/NIDA Protein-protein interaction inhibitors as novel analgesics 

The goal of this project is to test the hypothesis that inhibitors of PSD95-nNOS protein-protein interactions will 
produce antinociception and suppress both spontaneous pain and pain-evoked neuronal activity. 

R21 -01A1 Mackie-PI, Hohmann co-PI 03/15/13-06/30/16 
NIH/NIDA Optimizing analgesia by exploiting CB2 agonist functional selectivity 

The goal of this project is to identify the signaling pathways necessary and dispensable for cannabinoid CB2 

mediated analgesic efficacy. 

R01MH098985-01A1 Crystal-PI, Hohmann co-PI 07/26/2013-07/31/2015 
NIH/NIMH A rodent model of episodic memory 

The goal of this project is to characterize the role of the CA3 region of the hippocampus in episodic memory 
(i.e. memory for what, where, and when of unique events) in rodents. 

OVERLAP:  None. There is no experimental overlap with any existing or pending proposal. 
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OMB No. 0925 0001 and 0925 0002 (Rev. 10/15 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Hollenhorst, Peter Celestine 

eRA COMMONS USER NAME (credential, e.g., agency login): PHOLLENHORST 

POSITION TITLE: Associate Professor of Biochemistry and Molecular Biology 

DUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

St. Norbert College, DePere, WI B.S. 05/1997 Chemistry and Biology 

University of Wisconsin, Madison, WI Ph.D. 12/2002 Biomolecular Chemistry 

University of Utah, Salt Lake City, UT Postdoctoral 12/2009 Oncological Sciences 

Personal Statement 

My laboratory focuses on understanding specificity within transcription factor families and mechanisms that 
allow some transcription factors to promote cancer while others do not. We have significant experience in 
genomic mapping, cell biological, and biochemical techniques used to determine protein protein and protein 
DNA interactions as well as the functional consequences of these interactions. An emerging focus in my lab is 
the development and evaluation of small molecule inhibitors of transcription factor function that could serve as 
therapeutics in prostate and renal cell carcinoma. The research in my lab is largely run by graduate students 
and I devote significant effort to their training. As evidence of this, my last five corresponding author papers 
have had graduate students as first authors. As a member of the IU School of Medicine, I have a relatively low 
teaching load and thus, sufficient time to devote to training and mentoring of my students. Graduate student 

ining in my lab is multidisciplinary, and every student learns relevant aspects of molecular and cellular 
biology in addition to biochemistry and bioinformatics. Therefore, my students learn such disparate approaches 
as how to purify proteins and run biophysical experiments to computational analysis of next generation 
sequencing data. Due to the clinically relevant nature of our basic research program, we have multiple 
collaborations with more clinically oriented research faculty. My graduate students participate in, and benefit 
from these collaborations, and one is currently funded by the Indiana Clinical and Translational Sciences 
Institute, which includes co mentoring by a clinician. All of my graduate students present their work multiple 
times per year at local, regional, and international scientific meetings, and have won numerous awards for both 
poster and oral presentations. 

Positions and Honors 

Positions and Employment 
95 1996 Research Assistant with Dr. David Konecki, Marshfield Medical Research Institute 

1997 Research Assistant with Dr. David Klopotek, St. Norbert College 
1997 2002 Graduate Student with Dr. Catherine Fox, University of Wisconsin Madison 
2003 2009 Postdoctoral Fellow with Dr. Barbara Graves, Huntsman Cancer Institute, University of Utah 

10 Faculty Member, Biochemistry Interdisciplinary Graduate Program, Indiana University 
2010 Faculty Member, Molecular, Cellular, and Dev. Biology Graduate Program, Indiana University 
2010 Adjunct Faculty, Department of Biology, Indiana University 
2010 2016 Assistant Professor of Biochemistry and Molecular Biology, Medical Sciences Program, 

Indiana University School of Medicine, Bloomington, IN 
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11 Full Member, Tumor Biology and Microenvironment Program, Indiana University 
Melvin and Bren Simon Cancer Center 

2016 Associate Professor of Biochemistry and Molecular Biology, Medical Sciences Program, 
Indiana University School of Medicine, Bloomington, IN 

Other Experience and Professional Memberships 
2010 Reviewer for over 20 journals including Science, Nature, Nature Medicine, Cancer Cell, PNAS 
2011 Member, American Association for Cancer Research 
2013 Member, Society for Basic Urology Research 
2015 2017 American Cancer Society, DNA Mechanisms in Cancer Peer Review Committee, Standing 

Member 
2017 Member, American Society for Biochemistry and Molecular Biology 
2018 American Cancer Society, DNA Mechanisms in Cancer Peer Review Committee, Vice Chair 
2018 Ad Hoc Member NIH study section Cancer Molecular Pathobiology (CAMP) 
2018 Member, NIH special emphasis panel on gene fusions in pediatric sarcomas 

Honors 
2001 Henry Vilas Travel Award, Graduate Student Council, University of Wisconsin 
2003 NIH Ruth Kirschstein Postdoctoral Fellowship, declined 
2003 American Cancer Society Postdoctoral Fellowship 
2008 Susan Cooper Jones Memorial Award in Cancer Research, Huntsman Cancer Institute, 

University of Utah 
2013 American Cancer Society Research Scholar 
2013 Society for Basic Urology Research Travel Award 

Contribution to Science 

Specificity in transcription factor families. My early work helped to define the specificity conundrum in 
transcription factor families. These are proteins that have overlapping DNA sequence preferences but 
unique biological functions. For example, the transcription factor that regulated expression of the G2/M 
phase cyclins in yeast had never been identified. I discovered that this was because it was a redundant 
function of two homologous transcription factors. However, I also showed that each of these factors also 
had a unique function in regulation of cell cycle timing because only one could bind to DNA cooperatively 
with a neighboring transcription factor called MCM1. It was thought that this specificity issue might be 
somewhat limited in multicellular organisms because of tissue specific expression. However, my early 
postdoctoral work showed that the large ETS family of transcription factors is extensively co expressed in 
each individual cell type. 

a. Hollenhorst, P.C., Bose, M.E., Mielke, M.R., Muller, U., and Fox, C.A. (2000). Forkhead genes in 
transcriptional silencing, cell morphology, and the cell cycle: Overlapping and distinct roles for FKH1 
and FKH2 in Saccharomyces cerevisiae. Genetics 154(4): 1533 1548. PMC1461039. 

b. Hollenhorst, P.C., Pietz, G., and Fox, C.A. (2001). Mechanisms controlling differential promoter 
occupancy by the yeast forkhead proteins Fkh1p and Fkh2p: implications for regulating the cell 
cycle and differentiation. Genes & Development 15(18): 2445 2456. PMC312786. 

c. Hollenhorst, P.C., Jones, D.A., and Graves, B.J. (2004). Expression profiles frame the promoter 
specificity dilemma of the ETS family of transcription factors. Nucleic Acids Research 32(18): 5693 
5702. PMC524310. 

Pioneering the use of genomics to address specificity in transcription factor families. The advent of 
genome wide mapping techniques allowed the first real look at specificity of genomic occupancy in 
transcription factor families. I was the first to ever map the genomic targets of an ETS transcription factor 
and the first to compare genome wide binding sites within any mammalian transcription factor family. I did 
this using chromatin immunoprecipitation followed by microarray (ChIP chip). I was also the first to 
compare ETS family targets by the newer technique of ChIP seq, and I participated in a study to identify 
targets of an oncogenic ETS fusion protein called EWS/FLI1. In these studies, I discovered that members 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches
 Page 127

 

               
      

           
          
 

    
           
        
        

            
     

         
           
         
           

 
 

        
      
     
          

    
    
       

 
    

 
           

       
            

         
          

          
             

          
            

    
 

             
             

       
             

            
         

             
        

 
 
 

            
            

              
            

          
            
            

20 -

-

-
-
-
-

-
-

C. 

1. 

-
-

-
-

-

-

2. 
-

-
-

-



of transcription factor families can have multiple classes of targets, which regulate distinct biological 
functions and are defined by unique cooperative binding interactions. In fact, it is often necessary to 
partition targets into such classes to reveal mechanisms of biological function. This has now become a 
standard practice in the field. 

a. Hollenhorst, P.C., Shah, A.A., Hopkins, C., and Graves, B.J. (2007). Genome wide analyses 
reveal properties of redundant and specific promoter occupancy within the ETS gene family. Genes 
& Development 21(15): 1882 1894. PMC1935027. 

b. Gangwal, K., Sankar, S., Hollenhorst, P.C., Kinsey, M., Haroldsen, S.C., Shah, A.A., Boucher, K.M., 
Watkins, W.S., Jorde, L.B., Graves, B.J., and Lessnick, S.L. (2008). Microsatellites as EWS/FLI 
response elements in Ewing’s sarcoma. Proceedings of the National Acadamy of Sciences 
105(29): 10149 10154. PMC2481306. 

c. Hollenhorst, P.C., Chandler, K.J., Poulsen, R.L., Johnson, W.E., Speck, N.A., and Graves, B.J. 
(2009). DNA specificity determinants associate with distinct transcription factor functions. PLoS 
Genetics 5(12): e1000778. PMC2787013. 

Identifying mechanisms specific to oncogenic ETS transcription factors. Transcription factor specificity is 
particularly important in cancer biology, as transcription factors, and the signaling proteins that regulate 
their function, are among the most common oncogenes. Work in my independent group focuses on 
determining why a subset of four ETS proteins promote prostate cancer, while the other 24 ETS family 
members do not. We have shown that oncogenic ETS proteins bind to RAS response elements but 
activate transcription, even when RAS signaling is low, allowing activation of a RAS regulated gene 
expression program in cancers that lack RAS or RAF point mutations. We have also determined that the 
molecular mechanism behind this specific function of oncogenic ETS proteins is the unique (within the ETS 
family) ability to interact with the Ewing's sarcoma breakpoint protein, EWS. This finding links the molecular 
mechanisms of prostate cancer and Ewing's sarcoma, which is caused by a EWS ETS fusion oncogene. 

a. Hollenhorst, P.C., Paul, L., Ferris, M.W., and Graves, B.J. (2011). The ETS gene ETV4 is required 
for anchorage independent growth and a cell proliferation gene expression program in PC3 prostate 
cells. Genes and Cancer 1: 1044 1052. PMC3046414. 

b. Hollenhorst, P.C. Ferris, M.W., Hull, M.A., Chae, H., Kim, S., and Graves, B.J. (2011). Oncogenic 
ETS proteins mimic activated RAS/MAPK signaling in prostate cells. Genes & Development 
25:2147 57. PMC3205585. 

c. Selvaraj, N. Budka, J.A., Ferris, M.W., Jerde, T.J., and Hollenhorst, P.C. (2014). Prostate cancer 
ETS rearrangements switch a cell migration gene expression program from RAS/ERK to PI3K/AKT 
regulation. Molecular Cancer 13:61. PMC9112304. 

d. Kedage, V., Selvaraj, N., Nicholas, T.R., Budka, J.A., Plotnik, J.P., Jerde, T.J., and Hollenhorst, 
P.C. (2016). An interaction with Ewing's sarcoma breakpoint protein EWS defines a specific 
oncogenic mechanism of ETS factors rearranged in prostate cancer. Cell Reports 17:1289 1301. 
PMC5123826. 

Identifying transcription factors that mediate RAS regulated gene expression. Mutations that create 
constitutively activated versions of RAS or RAF are among the most common mutations in the deadliest 
carcinomas, such as pancreatic, lung, and colon cancers. However, the transcription factors and cis 
regulatory sequences that mediate the response to these aberrant signaling proteins have not been well 
characterized and represent an untapped area for therapeutic intervention. We had shown that prostate 
cancer ETS oncogenes, such as ERG, could activate a RAS responsive program through neighboring ETS 
and AP 1 binding sites in the absence of activating RAS mutation. However, the ETS and AP 1 proteins 
that mediate this process in cancers with activating RAS mutations had not been identified. We have now 
shown that, in KRAS mutant cell lines, the ETS protein ETS1 and the AP 1 subunit JUND are the factors 
that bind ETS/AP 1 sequences, are both phosphorylated by ERK, and activate gene expression. 
Furthermore, this mechanism activates approximately 40% of all the KRAS activated genes, indicating that 
inhibition could have a significant effect on KRAS mutant cells. 
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a. Plotnik, J.P., Budka, J.A., Ferris, M.W., and Hollenhorst, P.C. (2014). ETS1 is a genome wide 
effector of RAS/ERK signaling in epithelial cells. Nucleic Acids Research 42(19):11928 40. 
PMC4231772. 

b. Selvaraj, N., Budka, J.A., Ferris, M.W., Plotnik, J.P., and Hollenhorst, P.C. (2015). Extracellular 
signal regulated kinase signaling regulates opposing roles of JUN family transcription factors at 
ETS/AP 1 sites and in cell migration. Molecular and Cellular Biology 35(1):88 100. PMC4295391. 

c. Selvaraj, N., Kedage, V., and Hollenhorst, P.C. (2015). Comparison of MAPK specificity across the 
ETS transcription factor family identifies a high affinity ERK interaction required for ERG function in 
prostate cells. Cell Communication and Signaling 13:12. PMC4338625 

d. Plotnik, J.P., and Hollenhorst, P.C. (2017). Interaction with ZMYND11 mediates opposing roles of 
Ras responsive transcription factors ETS1 and ETS2. Nucleic Acids Research 45(8):4452 62 

Complete List of Published Work in MyBibliography: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/1FuHCDQBBUJkT/bibliography/47949082/public/?sort=date&directi 
on=descending 

Research Support 

Ongoing Research Support 
National Cancer Institute 
1R01CA204121 Hollenhorst (PI) 06/01/17 05/30/22 
Molecular mechanisms specific to ETS transcription factors that drive oncogenesis 
The goals of this study are to characterize the role of the co activator EWS in oncogenic ETS function, to 
characterize the role of phosphorylation in ERG function, and to test the interplay of ERG overexpression with 
endogenously expressed ETS factors in prostate cells. 
Role: PI 

National Cancer Institute 
1R01CA224342 Pili/Haas/Hollenhorst (PI) 02/01/18 01/31/23 
Epigenetic mechanisms of drug resistance in renal cell carcinoma 
The goal of this project is to determine the role of epigenetics in resistance mechanisms to RTKIs in ccRCC, to 
assess the epigenomic signature associated with this resistance phenotype, and to develop novel therapeutic 
strategies to induce epigenetic reprogramming and consequently overcome loss of response to RTKIs. 
Role: co PI 

Completed Research Support 

American Cancer Society 
RSG 13 215 01 DMC Hollenhorst (PI) 07/01/13 06/30/17 
Specificity in the ETS family of Oncogenic Transcription Factors 
The goal of this study is to demonstrate the mutual exclusivity of KRAS mutations and oncogenic ETS function, 
to identify ETS and AP 1 transcription factors that regulate expression of the ETS/AP 1 program, and to 
characterize any cooperative DNA binding interactions between these factors. 
Role: PI 

Simon Cancer Center Genitourinary Cancer Pilot Hollenhorst/Jerde (PI) 04/01/16 03/31/17 
Identifying Small Molecule Inhibitors of the ERG EWS Interaction as a Novel Therapeutic for Prostate Cancer 
This award provides funding for a preliminary screen (10,000 compounds) for molecules that inhibit the 
ERG/EWS interaction. 
Role: Co PI 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Hundley, Heather Ann 

eRA COMMONS USER NAME (credential, e.g., agency login): HAHUNDLE 

POSITION TITLE: Assistant Professor of Biochemistry and Molecular Biology 

EDUCATION/TRAINING 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Eastern Illinois University, Charleston IL B.S. 05/1999 Chemistry 

University of Wisconsin, Madison WI Ph.D. 02/2005 Biomolecular Chemistry 

HHMI/University of Utah, Salt Lake City UT Postdoctoral 12/2009 Biochemistry 

A. Personal Statement 
I have the leadership and expertise to mentor trainees to successful completion of studies aimed at 
understanding the physiological and diseases consequences of RNA editing on gene expression, as well as 
mechanistic studies that focus on regulation of this important cellular process. RNA editing is a post-
transcriptional modification that alters the nucleotide sequence of RNA from that encoded by the genome. The 
most prevalent type of editing in humans is adenosine (A) to inosine (I) editing, with ~1,000,000 editing events 
identified in the human transcriptome. Brain mRNAs, some of which are required for neurogenesis, are the 
most edited human transcripts, and deletion of the editing machinery in lower organisms, such as C. elegans, 
results in behavioral defects, indicating RNA editing is required for proper neuronal development and function. 

 addition, aberrant editing is detected in patients suffering from brain tumors, Alzheimer’s disease, 
amyotrophic lateral sclerosis and numerous other neuropathological diseases. By taking an integrated 
approach using a model organism and human cell lines with a combination of biochemistry, genomics, and 
molecular biology, my lab has made significant contributions to determining the consequences of editing and 
the molecular mechanisms of key regulators of RNA editing in the nervous system. We were the first to 
demonstrate that RNA binding by a cellular factor could promote RNA editing at specific adenosines in vivo. In 
addition, we demonstrated that this regulator promotes efficient editing and neural gene expression of a 
transcript essential for proper neuronal function in C. elegans. Our work has also shown that the same factor, 

editing-deficient Caenorhabditis elegans ADAR protein, can inhibit RNA editing depending upon the 
transcript identity and identified a similar role for the human ortholog. 

I am currently an Assistant Professor in the Medical Sciences Program at Indiana University, 
Bloomington (primary appointment in Biochemistry and Molecular Biology, Indiana University School of 
Medicine). I have established my research group in the field of RNA editing as evidenced by publishing several 
research articles in top tier journals (eLife, Cell Reports, NAR, JBC), invitations to present our work at 
international conferences, and election as co-Chair of the 2017 RNA Editing Gordon Research Conference. Of 
particular importance to this application, all research articles from my laboratory have had first authors 
that were trainees in my lab. My laboratory is in its eighth year (nine year tenure clock) and currently consists 
of two research associates, four graduate and one undergraduate students. I have successfully mentored two 
graduate students to degree conferral, hosted 15 graduate students for rotations and serve on 18 student 
advisory committees. My trainees have been selected for oral presentations at regional (Rustbelt RNA 
meeting) and national/international meetings (RNA Society/RNA Editing Gordon Research Seminar). In 
addition, my trainees have been awarded both internal (departmental fellowships) and external fellowships 
(NIH T32 GM00757 and NIH F32 GM119257). Last, to directly support my research program, I have obtained 

number of internal grants as well as external funding that includes a Research Scholar Grant from the 
American Cancer Society and a collaborative grant from the US-Israel Binational Science Foundation. 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

  
            

         

    
         

         
  

 

 
 

 
 

 
 

 
 

  
 

       

         

         
 

   

          
               

 
                

       
     

             
   

         
         

          
          

              
          

             
        

  
            

          
  

              
             

            
        

       
      

           
     

      
           

             
          

 
 

In 

an 

 Page 130

a 



4 publications that highlight my expertise in mentoring trainees (denoted by *) and RNA editing 
Deffit SN*, Yee BA, Manning AC*, Rajendren S*, Vadlamani P*, Wheeler EC, Domissy A, Washburn, MC*, 

Yeo GW, Hundley HA (2017) The C. elegans neural editome reveals an ADAR target mRNA required for 
proper chemotaxis, eLife, 2017 Sep 19;6. pii: e28625. PMID:28925356 

Oakes E*, Anderson A*, Cohen-Gadol A, Hundley HA (2017) Adenosine Deaminase that Acts on RNA 3 
(ADAR3) Binding to Glutamate Receptor Subunit B Pre-mRNA Inhibits RNA Editing in Glioblastoma, JBC, 
2017 Mar 10; 292(10) 4326-4335. PMID:28167531 

Wheeler EC*, Washburn MC, Major F, Rusch DB, Hundley HA (2015) Noncoding regions of C. elegans mRNA 
undergo selective adenosine to inosine deamination and contain a small number of editing sites per 
transcript, RNA Biology, 2015 Feb;12(2):162-74. 

Washburn MC*, Kakaradov B, Sundararaman B, Wheeler E*, Hoon S, Yeo GW, and Hundley HA (2014) 
The dsRBP and inactive editor, ADR-1, utilizes dsRNA binding to regulate A-to-I RNA editing across the 
C. elegans transcriptome, Cell Reports, Feb 27;6(4):599-607. 

B. Positions and Honors 
Positions 
1999-2005 Graduate Student with Dr. Elizabeth A. Craig- University of Wisconsin 
2003 Visiting Graduate Student with Prof. Dr. Bernd Bukau- Univ. of Heidelberg, Germany 
2005-2009 Postdoctoral Fellow with Dr. Brenda L. Bass- University of Utah 
2010-2012 Assistant Research Prof. of Biochemistry and Mol. Biology, Indiana Univ. School of Medicine 
2010-present Faculty Member, Biochemistry Interdisciplinary Graduate Program, Indiana University 
2010-present Faculty Member, Genome, Cell and Dev. Biology Graduate Program, Indiana University 
2010-present Adjunct Faculty, Department of Biology, Indiana University 
2012-present Member, Indiana Univ. Simon Cancer Center (Associate: 2012-2017, Full: 2017-present) 
2013-present Assistant Prof. of Biochemistry and Molecular Biology, Indiana Univ. School of Medicine 

Other Experience and Professional Memberships 
2008-present Member, American Association for the Advancement of Science 
2009-present Member, RNA Society 
2010-present Fellow, Indiana Molecular Biology Institute 
2010-present Trainer, Biochemistry Interdisciplinary Graduate Program, Indiana University 
2010-present Trainer, Molecular, Cellular and Dev. Biology Graduate Program, Indiana University 
2011 Ad hoc Reviewer, German-Israeli Foundation for Scientific Res. and Development 
2012-present Member, Brain Tumor Working Group, Indiana University School of Medicine 
2012-2015 Trainer, Genetics, Cellular and Mol. Sciences NIH Training Grant, Indiana University 
2012-2017 Associate Member, Indiana University Simon Cancer Center 
2013-present Member of the IUPUI Signature Center for the Cure of Glioblastoma 
2013-2015 Co-vice chair of the 2015 RNA Editing Gordon Conference, elected 
2014, 2017 Ad hoc Reviewer, European Research Council 
2014 Reviewer for Indiana Clinical Translation Science Institute Postdoctoral Fellowships 
2014-present Faculty Fellow, STEM Learning and Living Center, Indiana University 
2015-present Trainer, Quantitative and Chemical Biology NIH Training Grant, Indiana University 
2015-2017 Reviewer for Indiana Clinical Translation Science Institute Predoc. Fellowships 
2015-2017 Co-chair of the 2017 RNA Editing Gordon Conference, elected 
2016-present Member, American Society for Biochemistry and Molecular Biology 
2016-present Director, Cell, Molecular and Cancer Biology Graduate Program, Indiana University 
2016 Ad hoc Reviewer, National Science Foundation and National Science Center Poland 
2016 Early Career Reviewer, National Institutes of Health/NIGMS/MGA CSR 
2017 Ad hoc Reviewer, National Research Foundation (Singapore) Israel Science Foundation 
2017-2020 Rustbelt RNA Meeting Steering Committee (elected) 
2017 Grant Reviewer, National Institutes of Health/NIDA/ZDA SXM-M 11R 

Reviewer for Journals (ad hoc): Molecular Cell, Oncogene, Genome Research, Science Signaling, Nucleic 
Acids Research, Journal of Biological Chemistry, Genome Biology, Nature Communications, Cell Reports, 
Nature Biotechnology, RNA Biology, Journal of Cell Science, FEBS Letters, RNA, Gastroenterology 
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Honors 
1999 Scholar in Undergraduate Research, Eastern Illinois University 
1999 Scharer Scholarship, College of Sciences, Eastern Illinois University 
1999 Dudley Memorial Scholarship, College of Sciences, Eastern Illinois University 
2001-2003 Advanced Opportunities Fellowship, University of Wisconsin 
2004-2005 American Heart Association Predoctoral Fellowship 
2006 NIH Ruth Kirschstein Postdoctoral Fellowship, declined. 
2006 Life Sciences Research Foundation Postdoctoral Fellowship, declined. 
2006-2009 Helen Hay Whitney Foundation Postdoctoral Fellowship 
2010-2011 Indiana University School of Medicine Biomedical Research Enhancement Grant 
2012-2013 Ralph W. and Grace M. Showalter Research Trust Grant 
2013-2014 American Cancer Society Institutional Grant, Simon Cancer Center 
2015-2019 American Cancer Society Research Scholar Grant 
2016 Bergmann Prize, US-Israel Binational Science Foundation 
2017 Indiana University Provost’s Women in Science Travel Award 
2017 RNA Society Travel Award 
2018 Indiana University School of Medicine Trustees Teaching Award 

C. Contribution to Science 
1. My early work revealed the mechanistic conservation of a specialized group of molecular chaperones that 
associate with ribosomes and serve as a direct link between translation and protein folding. At that time, 
structurally divergent, ribosome-associated chaperones had only been identified in S. cerevisiae and E. coli 
model systems. In collaboration with Bernd Bukau’s lab, we demonstrated that these chaperones had 
overlapping functions, suggesting the prokaryotic and eukaryotic kingdoms have evolved structurally unrelated 
proteins to fulfill similar functions at the ribosome. In addition, I determined that one of the newly identified 
yeast ribosome-associated chaperones, Ssz1, did not perform in a classical Hsp70 manner, but instead served 

an important co-factor for the yeast Hsp40 chaperone, Zuo1. As most groups had been focusing on the 
conservation of Hsp70 factors, this insight was critical and prompted me identify the Zuo1 homolog in 
mammals, thus providing the first evidence for ribosome-associated chaperones in mammalian cells. Together 
this work not only provided me with a strong foundation in molecular biology, genetics and biochemistry, but 
also utilized both mammalian cell culture and model organisms to demonstrate the evolutionary importance of 
my findings, which is a continued theme in my own laboratory. 

1. Hundley H, Eisenman H, Walter W, Evans T, Hotokezaka Y, Wiedmann M, Craig E. (2002) The in vivo 
function of the ribosome-associated Hsp70, Ssz1, does not require its putative peptide-binding domain. 
PNAS, 99:4203-8. PMC:123626 

2. Craig EA, Eisenman HE, Hundley HA. (2003) Ribosome-tethered molecular chaperones: the first line 
of defense against protein misfolding? Current Opinion in Microbiology, 2003 Apr; 6(2):157-62 

3. Rauch T, Hundley HA, Pfund C, Wegrzyn RD, Walter W, Kramer G, Kim SY, Craig EA, Deuerling E 
(2005) Dissecting functional similarities of ribosome-associated chaperones from Saccharomyces 
cerevisiae and Escherichia coli, Molecular Microbiology, 57:357-65. PMID:15978070 

4. Hundley HA, Walter W, Bairstow S, Craig, EA. (2005) Human Mpp11 J-protein: Ribosome-tethered 
Molecular Chaperones Are Ubiquitous, Science, 308:1032-4. PMID:15802566 

2. The discovery of the first mRNAs with adenosine (A) to inosine (I) modifications in their 3’ UTRs by Brenda 
Bass’s lab (1999, 2002) followed by the first computational approaches that identified abundant A-to-I editing in 
noncoding regions of the human transcriptome (2004) revolutionized our understanding of the impact of RNA 
editing on the flow of genetic information. As a postdoctoral fellow in the Bass lab with expertise in translation, I 
focused on the role of editing in 3’ untranslated regions (UTRs) of mRNAs. I was the first to demonstrate that 
these edited mRNAs were present on cytoplasmic ribosomes and translated in both the model organism C. 
elegans and human cell lines. This result challenged the existing paradigm that inosine-containing dsRNAs 
were nuclear retained. Research from my own group and many others, including a transcriptome-wide 
approach to examine the nuclear and cytoplasmic editomes of human cells, has subsequently supported our 
result. In addition, this work has spurred an entire field of research aimed at understanding how these 
molecules avoid dsRNA sensors of the innate immune system. The studies from my own group also 
demonstrated that these long dsRNA structures influenced translation of human mRNAs, providing a novel cis-
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acting function for Alu elements. As inverted Alus are predicted to reside in >5% of human protein-coding 
genes, these intramolecular dsRNA structures are important regulators of gene expression. 

1. Hundley HA, Krauchuk AA, Bass BL (2008) C. elegans and H. sapiens mRNAs with edited 3’ 
UTRs are present on polysomes, RNA,14:2050-2060. PMC: 2553745 

2. Hundley HA and Bass BL (2010) ADAR editing in double-stranded UTRs and other noncoding RNA 
sequences, TiBS, 35:377-83. PMC: 2897959 

3. Capshew CR, Dusenbury KL and Hundley HA (2012) Inverted Alu dsRNA structures do not affect 
localization but can alter translation efficiency of human mRNAs independent of RNA editing, Nucleic 
Acids Research, 2012 Sep 1; 40(17):8637-45. PMC:3458544 

4. Hundley HA (2013) Regulation of gene expression through inosine-containing UTRs, In RNA Editing: 
Current Research and Future Trends, S. Maas, ed., Caister Academic Press. 

3. The first ADAR substrates identified were edited in codons, and ADARs were presumed to function primarily 
in proteome diversification. Although this is an essential function of ADARs in the mammalian nervous system, 
over 99% of human ADAR editing events occur in noncoding regions, such as introns and untranslated regions 
(UTRs) and aberrant editing of these regions is observed in many cancers and neuropathological diseases. 
The identification of multiple editing sites within noncoding regions of individual genes and early in vitro work 

ADAR deamination activity, led to the prevailing model that ADARs promiscuously deaminate noncoding 
regions and cast doubt about the functional relevance of noncoding editing. However, results from my lab 
indicate that editing of noncoding regions occurs at specific adenosines and can be regulated by cellular 
factors. Most recently, we coupled a cutting-edge neural cell isolation technique to high-throughput sequencing 
and a highly accurate bioinformatics pipeline to identify the editing events present in the C. elegans nervous 
system. We determined that the majority of editing events were in noncoding regions and recoding events 
were not enriched in the C. elegans nervous system. By combining editing deficient mutants of the RNA editing 
enzyme and high-throughput RNA target identification of an editing regulator, we identified non-coding events 

a neural transcript that were critical for proper gene expression. Furthermore, transgenic expression of this 
critical neural transcript was sufficient to restore the neural phenotype (deficient chemotaxis) to editing-
deficient worms. This last study was the first to link noncoding editing and altered gene expression with a 
neurological consequence resulting from loss of ADARs, which will open the door for studying the 
consequences of altered editing on gene expression in neuropathological diseases. 

1. Deffit SN, Yee BA, Manning AC, Rajendren S, Vadlamani P, Wheeler EC, Domissy A, Washburn, MC, 
Yeo GW, Hundley HA (2017) The C. elegans neural editome reveals an ADAR target mRNA required 
for proper chemotaxis, eLife, 2017 Sep 19;6. pii: e28625. PMID:28925356 

2. Oakes E, Vadlamani P, Hundley HA (2017) Methods for the Detection of Adenosine-to-Inosine Editing 
Events in Cellular RNA, Methods in Molecular Biology, 2017; 1648:103-127. PMID:28766293 

3. Wheeler EC, Washburn MC, Major F, Rusch DB, Hundley HA (2015) Noncoding regions of C. elegans 
mRNA undergo selective adenosine to inosine deamination and contain a small number of editing sites 
per transcript, RNA Biology, 2015 Feb;12(2):162-74. 

3. Washburn MC, Kakaradov B, Sundararaman B, Wheeler E, Hoon S, Yeo GW, and Hundley HA (2014) 
The dsRBP and inactive editor, ADR-1, utilizes dsRNA binding to regulate A-to-I RNA editing across 
the C. elegans transcriptome, Cell Reports, Feb 27;6(4):599-607. PMID:24508457 

4. RNA editing by ADARs is required for proper neuronal function in all animals and aberrant A-to-I editing is 
observed in the transcriptomes of human patients suffering from neuropathological disorders, including 
glioblastoma. However, in many diseases and across human tissues during normal development, ADAR 
expression levels do not directly correlate with the extent of editing at individual adenosines, implying that 
cellular mechanisms exist to control RNA editing. Our recent work has focused on understanding the regulation 
of A-to-I editing in both C. elegans and human cell lines. We have determined that deaminase-deficient 
members of the ADAR family, C. elegans ADR-1 and human ADAR3, play important roles in regulating A-to-I 
editing in neural cells. Specifically, we determined that C. elegans ADR-1 increased editing by ADR-2 at 
multiple adenosines within the 3’ UTRs of a large number of mRNAs. Importantly, we recently demonstrated 
that ADR-1 and ADR-2 function together to regulate neural expression of a mRNA that is required for proper 
neuronal function in worms; indicating the biological importance of the ADR-1/ADR-2 interaction. However, 
other published studies from our lab using neuronal reporters have indicated that ADR-1 represses editing of 
some adenosines in the nervous system. Interestingly, these repressed editing sites are where selective 
deamination of one or two adenosines occur within a long double-stranded RNA (dsRNA). We observed a 
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similar repressive function of the brain-specific inactive editor, human ADAR3, on RNA editing of a specific 
adenosine in the glutamate receptor (GRIA2) mRNA. Ongoing work is aimed at elucidating how RNA 
recognition by these inactive editors can both stimulate and antagonize RNA editing in neural cells. 

1. Deffit SN, Yee BA, Manning AC, Rajendren S, Vadlamani P, Wheeler EC, Domissy A, Washburn, MC, 
Yeo GW, Hundley HA (2017) The C. elegans neural editome reveals an ADAR target mRNA required 
for proper chemotaxis, eLife, 2017 Sep 19;6. pii: e28625. PMID:28925356 

2. Oakes E, Anderson A, Cohen-Gadol A, Hundley HA (2017) Adenosine Deaminase that Acts on RNA 
3 (ADAR3) Binding to Glutamate Receptor Subunit B Pre-mRNA Inhibits RNA Editing in Glioblastoma, 
JBC, 2017 Mar 10; 292(10) 4326-4335. PMID:28167531 

3. Washburn MC and Hundley HA (2016) Trans and cis factors affecting A-to-I RNA editing efficiency of a 
noncoding editing target in C. elegans, RNA, 2016 May;22(5)722-8. PMID:26917557 

4. Washburn MC, Kakaradov B, Sundararaman B, Wheeler E, Hoon S, Yeo GW, and Hundley HA (2014) 
The dsRBP and inactive editor, ADR-1, utilizes dsRNA binding to regulate A-to-I RNA editing across 
the C. elegans transcriptome, Cell Reports, Feb 27;6(4):599-607. PMID:24508457 

Complete List of Published Work in My Bibliography: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/heather.hundley.1/bibliography/48373500/public/?sort=date&direction 
=descending 

Research Support
Ongoing Research Support 

American Cancer Society Research Scholar Grant 07/01/15-06/31/19 
“Mechanisms regulating RNA editing at specific sites in the transcriptome” Role: PI 
Goal: To determine a detailed molecular mechanism for the regulation of RNA editing in C. elegans and 
identify a regulatory factor in human cells. 

2. US-Israel Binational Science Foundation 10/01/16-09/30/20 
“Determining A-to-I RNA editing function and evolutionary significance” Role: co-PI 
Goal: To understand the developmental regulation and consequences of RNA editing in C. elegans. 

Indiana Clinical Translational Science Institute Core Pilot Grant 07/01/17-06/30/19 
“Uncovering Novel Targets of a Key Regulator of RNA editing in Glioblastoma” Role: PI 
Goal: To perform RNA-immunoprecipitation coupled to sequencing for human ADAR3 in glioblastoma cells. 

Pending Research Support 
National Science Foundation/US-Israel Binational Science Foundation 04/01/18-03/01/22 
“RNA-mediated Regulation of Innate Immunity” Role: PI 
Goal: To determine the contributions of RNA editing and small RNAs in neural cells to innate immunity 

National Institutes of Health/NIGMS R01 09/01/18-08/31/23 
“Molecular Mechanisms that Regulate ADAR Target Recognition and RNA Editing in vivo” Role: PI 
Goal: To determine molecular mechanisms that affect ADAR substrate recognition in neural cells. 

Research Support Completed in the Last Three Years 
National Institutes of Health NRSA Postdoctoral Fellowship F32 (Deffit) 01/23/17-10/01/17 
“Regulation of A-to-I editing in Neurons” Role: Mentor 
Goal: This was an award to a postdoctoral fellow in my lab for her research. 

Indiana Clinical Translational Science Institute 06/01/16-05/31/17 
Postdoctoral Challenge Grant (Deffit) Role: Mentor 
Goal: This was an award to a postdoctoral fellow in my lab to establish neural RNA-sequencing studies. 

National Science Foundation Conference Grant 12/01/16-11/30/17 
“RNA Editing: Biology and Mechanisms of RNA and DNA Modifications” Role: PI 
Goal: Funding to support the 2017 RNA Editing Gordon Conference, of which I was co-Chair. 

Indiana University Office of the Vice President for Research Equipment Fund 10/01/16-03/31/17 
“Typhoon Variable Mode Imaging for Precise Quantification of Biomolecules” Role: PI 
Goal: To obtain a new phosphorimager for the Indiana University-Bloomington campus. 
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OMB No. 0925-0001 and 0925-0002 (Rev. 10/15 Approved Through 10/31/2018) 
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NAME: Stephen C. Jacobson 

eRA COMMONS USER NAME: jacobsonsc 

POSITION TITLE: Professor 

EDUCATION/TRAINING 

INSTITUTION AND LOCATION DEGREE 
Completion 

Date 
FIELD OF STUDY 

Georgetown University, Washington, DC B.S. 05/1988 Mathematics 

University of Tennessee, Knoxville, TN Ph.D. 05/1992 Chemistry 

Oak Ridge National Laboratory, Oak Ridge, TN Postdoc 01/1995 Chemistry 

Personal Statement 
At Indiana University (IU), my research group and I are developing nanofluidic devices to count, size, and 

react nanoscale particles and microfluidic devices to perform high-efficiency separations and to track single 
cells. We are using these devices to tackle problems in virus assembly, bacterial adhesion and aging, and 
cancer screening. Our efforts are augmented by fruitful collaborations at IU with Profs. Adam Zlotnick 
(virology), Yves Brun (bacteriology), and Milos Novotny (glycomics). Our current research areas are described 
in more detail in Contributions to Science below. 

For much of my career, my research has focused on liquid-phase analysis. For my Ph.D., I worked with 
Prof. Georges Guiochon at the University of Tennessee and studied nonlinear chromatography.  We used both 
experimental and theoretical approaches to optimize the separation and purification of enantiomers under 
overloaded conditions. As a postdoctoral fellow (1992-1995) and research staff member (1995-2003) at Oak 
Ridge National Laboratory, I worked with Dr. J. Michael Ramsey, and we developed a number of microfluidic-
based technologies with integrated functional elements to perform multi-step assays. 

Mentoring. Research combines executing experiments, interpreting results, and telling the story to the 

community through publishing peer-reviewed papers and presenting at conferences. Preparing young 
scientists in each aspect is both critical and challenging. Currently, my research group has nine graduate 
students, one undergraduate student, one postdoctoral fellow, and one visiting scientist (seven women and five 
men). My general approach to structuring a project for a student is based on what excites them most and 
having the student take ownership of the project with the caveat that success of the project rests with them. 

In addition to an open door policy whereby students can meet with me as needed, I meet with each student 
on a biweekly basis. During this meeting, we discuss what has been accomplished over the past two weeks 
and plans for the next two weeks and beyond. This routine develops project planning and execution without 
standing over the student’s shoulder. In addition, we have weekly group meetings during which the students 
present their recent accomplishments. These presentations are informal and give the students practice 
presenting their data and defending their conclusions. 

Publishing in peer-reviewed journals is extremely important in research education. Manuscript preparation 
my group is an iterative process. We outline what we plan to discuss in the paper, decide on a preliminary 

set of figures, and prepare a first draft. Subsequently, we tune the paper for submission through several rounds 
 editing involving all authors. Another important aspect is presenting research at conferences. I strongly 

encourage students in my group to give talks or posters at local, national, and international conferences. 

Positions and Honors 
Positions 
1992–1995 Alexander Hollaender Distinguished Postdoctoral Fellow, Chemical Sciences Division, Oak 

Ridge National Laboratory 
1995–2003 Research Staff, Chemical Sciences Division, Oak Ridge National Laboratory 
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2000–2003 Adjunct Assistant Professor, Genome Science and Technology Program, University of 
Tennessee, Knoxville 

2003–2011 Associate Professor, Department of Chemistry, Indiana University, Bloomington 
2010–2014 Associate Chair, Department of Chemistry, Indiana University, Bloomington 
2015–2018 Chair, Department of Chemistry, Indiana University, Bloomington 
2007–present Director, Nanoscale Characterization Facility, Indiana University, Bloomington 
2011–present Professor, Department of Chemistry, Indiana University, Bloomington 
2015–present Bair Chair in Chemistry, Department of Chemistry, Indiana University, Bloomington 

Other Experience and Professional Memberships (2005 present) 
2005 Scientific Committee, 18th International Symposium on Microscale Bioseparations, MSB 
2005 Symposium Chair, Pittsburgh Conference and Exposition, PittCon 
2005 Symposium Chair, International Chemical Congress of Pacific Basin Societies, Pacifichem 
2006 Scientific Committee, 30th Int. Symposium on High Performance Liquid Phase Separations 
2002–2006 International Editorial Advisory Board, Lab on a Chip, Royal Society of Chemistry 
2001–2007 Editorial Advisory Board, Journal of Separation Science 
2003–2007 Board of Directors, Association of Laboratory Automation 
2007 Symposium Chair, ACS Chromatography Award, 234th American Chemical Society Nat. Meeting 
2008 Scientific Committee, LabAutomation Annual Conference and Exhibition 
2008 Conference Co-Chair, 32nd Symposium on High Performance Liquid Phase Separations, HPLC 
2008 Symposium Chair, Pittsburgh Conference and Exposition, PittCon 
2008 Conference Co-Chair, Midwestern Universities Analytical Chemistry Conference, MUACC 
2009 Symposium Chair, OSA Frontiers in Optics 2009 & APS Laser Science XXV 
2005–2009 Program Committee, Micro Total Analysis Systems Conference, MicroTAS 
2005–2009 Editorial Board, Journal of the Association for Laboratory Automation 
2007–2009 Chemical Sciences Panel, National Research Council’s Research Associateships Programs 
2010 Scientific Committee, 25th International Symposium on Microscale Bioseparations, MSB 
2010 Scientific Committee, 35th Int. Symposium on High Performance Liquid Phase Separations 
2010 Symposium Chair, International Chemical Congress of Pacific Basin Societies, Pacifichem 
2011 Symposium Chair, Pittsburgh Conference and Exposition, PittCon 
2011 Scientific Committee, 26th International Symposium on Microscale Bioseparations, MSB 
2009–2011 News & Features Advisory Panel, Analytical Chemistry 
2013 Symposium Chair, Pittsburgh Conference and Exposition, PittCon 
2014 Scientific Committee, 41th Int. Symposium on High Performance Liquid Phase Separations 
2014–2015 Award Jury, American Chemical Society Young Innovator Award 
2014 Conference Chair, 18th Micro Total Analysis Systems Conference, MicroTAS 
2015 Symposium Chair, International Chemical Congress of Pacific Basin Societies, Pacifichem 
2012–2015 Executive Technical Program Committee, Micro Total Analysis Systems Conference, MicroTAS 
2015 Symposium Chair, International Chemical Congress of Pacific Basin Societies, Pacifichem 
2014–2017 Award Jury, American Chemical Society Division of Analytical Chemistry 
2009–2018 Board of Advisors, Department of Chemistry, Rose-Hulman Institute of Technology 
2015–2018 Editorial Advisory Board, Chemical Analysis: A Series of Monographs on Analytical Chemistry and 

Its Applications, John Wiley & Sons, Inc. 
2015–2020 Member, Board of Directors, Chemical and Biological Microsystems Society 
2016–2019 Treasurer, Board of Directors, Chemical and Biological Microsystems Society 

Honors 
1992 John A. Dean Award for the Top Analytical Chemistry Student, University of Tennessee 
1996 Technical Achievement Award, Lockheed Martin Energy Research 
1996 Significant Event Award, Lockheed Martin Energy Research 
1996 R&D 100 Award, R&D Magazine 
2001 R&D 100 Top 40, R&D Magazine 
2004 Excellence in Technology Transfer Award, Federal Laboratory Consortium 
2004 Eli Lilly and Company Analytical Chemistry Award 
2006 Trustees Teaching Award, Indiana University 
2008 Trustees Teaching Award, Indiana University 
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2009–2010 Guest Professorship from the Otto Mønsted Foundation, Technical University of Denmark 
2013 Battelle Distinguished Inventor Award 
2015 Bair Chair in Chemistry, Department of Chemistry, Indiana University 
2017 Microfluidics on Glass Award, IMT Masken und Teilungen AG of Switzerland 

Contributions to Science 
At Indiana University, my research group and I are developing micro- and nanofabricated instrumentation 

and using this instrumentation to study various chemical and biochemical problems. We are currently working 
the areas of (1) fabrication of micro- and nanofluidic devices, (2) high-performance microfluidic separations, 
resistive-pulse sensing, (4) virus assembly, (5) cancer screening, and (6) bacterial adhesion and aging. 
For the virus sensing and assembly, we are fabricating nanofluidic devices to probe the biophysical 

properties of viruses. These devices are formed in plane in glass substrates and can have any arbitrary two-
dimensional design. We use focused ion beam milling to generate nanochannels and nanopores with well-
defined geometries and dimensions. With these devices, we are studying fundamental properties of material 
transport through single nanochannels and nanofluidic circuits. With nanopores sized appropriately to sense 
virus particles, we are able to characterize the physical properties of single virus capsids and monitor their 
assembly in real time by resistive-pulse sensing. 

K. Zhou, L. Li, Z. Tan, A. Zlotnick, and S.C. Jacobson, “Characterization of Hepatitis B Virus Capsids by 
Resistive-Pulse Sensing,” Journal of the American Chemical Society, 133, 1618-1621, 2011 
(http://dx.doi.org/10.1021/ja108228x) PMCID: PMC3096690. 
Z.D. Harms, K.B. Mogensen, P.S. Nunes, K. Zhou, B.W. Hildenbrand, I. Mitra, Z. Tan, A. Zlotnick, J.P. 
Kutter, and S.C. Jacobson, “Nanofluidic Devices with Two Pores in Series for Resistive-Pulse Sensing of 
Single Virus Capsids,” Analytical Chemistry, 83, 9573-9578, 2011 (http://dx.doi.org/10.1021/ac202358t) 
PMCID: PMC3237903. 
Z.D. Harms, L. Selzer, A. Zlotnick, and S.C. Jacobson, “Monitoring Assembly of Virus Capsids with 
Nanofluidic Devices,” ACS Nano, 9, 9087–9096, 2015 (http://dx.doi.org/10.1021/acsnano.5b03231) 
PMCID: PMC4753561. 
P. Kondylis, J. Zhou, Z.D. Harms, A.R. Kneller, L.S. Lee, A. Zlotnick, and S.C. Jacobson, “Nanofluidic 
Devices with 8 Pores in Series for Real-Time, Resistive-Pulse Analysis of Hepatitis B Virus Capsid 
Assembly,” Analytical Chemistry, 89, 4855–4862, 2017 (http://dx.doi.org/10.1021/acs.analchem.-
6b04491) PMCID: PMC5549943. 

For cancer screening, we are developing microfluidic devices for liquid-phase separations that shorten 
analysis times and concurrently improve the peak capacity, accuracy, and reproducibility compared to 
conventional techniques. With longer separation channels (>20 cm) and higher electric field strengths (>1000 
V/cm), microfluidic devices are able to rapidly and efficiently separate N-glycans derived from model 
glycoproteins and clinically relevant serum samples, e.g., patients with ovarian cancer, colorectal cancer, and 
esophageal adenocarcinoma. Efficient separations permit both low and high abundance N-glycans to 
contribute to the statistical analysis for disease-state differentiation. 

Z. Zhuang, I. Mitra, A. Hussein, M.V. Novotny, Y. Mechref, and S.C. Jacobson, “Microchip 
Electrophoresis of N-Glycans on Serpentine Separation Channels with Asymmetrically Tapered Turns,” 
Electrophoresis, 32, 246–253, 2011 (http://dx.doi.org/10.1002/elps.201000461) PMCID: PMC3745227. 
I. Mitra, W.R. Alley, Jr., J. Goetz, J.A. Vasseur, M.V. Novotny, and S.C. Jacobson, “Comparative Profiling 
of N-Glycans Isolated from Serum Samples of Ovarian Cancer Patients and Analyzed by Microchip 
Electrophoresis,” Journal of Proteome Research, 12, 4490–4496, 2013 (http://dx.doi.org/10.1021/-
pr400549e) PMCID: PMC3846095. 
I. Mitra, C.M. Snyder, X. Zhou, M.I. Campos, W.R. Alley, Jr., M.V. Novotny, and S.C. Jacobson, 
“Structural Characterization of Serum N-Glycans by Methylamidation, Fluorescent Labeling, and Analysis 
by Microchip Electrophoresis,” Analytical Chemistry, 88, 8965–8971, 2016 (http://dx.doi.org/10.1021/-
acs.analchem.6b00882) PMCID: PMC5097868. 
C.M. Snyder, W.R. Alley, Jr., M.I. Campos, M. Svoboda, J.A. Goetz, J.A. Vasseur, S.C. Jacobson, and 
M.V. Novotny, “Complementary Glycomic Analyses of Sera Derived from Colorectal Cancer Patients by 
MALDI-TOF-MS and Microchip Electrophoresis,” Analytical Chemistry, 88, 9597–9605, 2016 
(http://dx.doi.org/10.1021/acs.analchem.6b02310) PMCID: PMC5097869. 
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For cell-based assays, we want to interrogate individual cells to determine the chemical basis of cell 
variability. Integrated microfluidic devices play a key role in handling small quantities of material, delivering 
those materials to different locations within the device, and controlling the movement of cells within the 
channels. We have developed devices to study bacterial chemotaxis, to synchronize cell populations on-chip, 
to analyze the adhesive properties of bacterial holdfast, and to monitor cell growth and development. Our 
ability to track individual cells in the miniaturized platforms has provided new insight into biochemical 
processes. 

A.M. Amin, R. Thakur, S.M. Madren, H.-S. Chuang, M. Thottethodi, T.N. Vijaykumar, S.T. Wereley, and 
S.C. Jacobson, “Software-Programmable Continuous-Flow Multi-Purpose Lab-on-a-Chip,” Microfluidics 
and Nanofluidics, 15, 647–659, 2013 (http://dx.doi.org/10.1007/s10404-013-1180-2) PMCID: 
PMC3889662. 
S.M. Madren, M.D. Hoffman, P.J.B. Brown, D.T. Kysela, Y.V. Brun, and S.C. Jacobson, “Microfluidic 
Device for Automated Synchronization of Bacterial Cells,” Analytical Chemistry, 84, 8571–8578, 2012 
(http://dx.doi.org/10.1021/ac301565g) PMCID: PMC3484264. 
M.D. Hoffman, L.I. Zucker, P.J.B. Brown, D.T. Kysela, Y.V. Brun, and S.C. Jacobson, “Microfluidic 
Devices for Studying Reversible and Irreversible Adhesion of Single Bacterial Cells,” Analytical 
Chemistry, 87, 2015 (http://dx.doi.org/10.1021/acs.analchem.5b02087) PMCID: PMC4756760. 
J.D. Baker, D.T. Kysela, J. Zhou, S.M. Madren, A.S. Wilkens, Y.V. Brun, and S.C. Jacobson, 
“Programmable, Pneumatically Actuated Microfluidic Device with an Integrated Nanochannel Array to 
Track Development of Individual Bacteria,” Analytical Chemistry, 88, 8476–8483, 2016 
(http://dx.doi.org/10.1021/acs.analchem.6b00889) PMCID: PMC5073376. 

Research Support
Ongoing Research Support 
CBET-1726642 (Baker) 09/11/17–08/31/20 
NSF 
MRI: Acquisition of a Nanoimprint Lithography Instrument for Research and Education 
The goal of this project is to purchase a nanoimprint lithography instrument for nanoscale assembly of 

materials and fabrication of instrumentation. 
Role: co-PI 

R01 GM113121 (Jacobson) 06/01/16–05/31/20 
NIH NIGMS 
Microfluidic Devices for Studying the Development and Aging of Bacteria 
The goal of this proposal is to study development and aging in bacteria over extended time periods. We use 

microfluidic devices with integrated nanochannel arrays to constrain growth of the bacteria along a single 
dimension to permit direct, high-resolution observation of bacteria and their immediate descendants over 
multiple generations. 

CHE-1460720 (Jacobson) 09/01/15–08/31/18 
NSF 
REU Site: Nanoscale Assembly of Molecules and Materials at Indiana University 
The goal of this Research Experience for Undergraduates (REU) program is to encourage in-depth study in 

materials chemistry and, in particular, facilitate learning about how materials assemble from smaller entities 
over different length scales (i.e., nm to μm) and the function of assembled forms. 

R01 GM113172 (Brun, VanNieuwenhze (contact), Winkler, MPI) 02/05/15–11/30/18 
NIH NIGMS 
Dynamics of Bacterial Peptidoglycan Synthesis 
The goal of this multi-PI project is to develop methods for spatiotemporal tracking of peptidoglycan synthesis in 

live bacterial cells. Development of these methods is critical to advancing the understanding of the 
mechanisms of peptidoglycan synthesis dynamics and, in the longer term, identification of new antibiotic 
targets. 

Role: Co-Investigator 
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R01 GM106084 (Jacobson) 05/15/14–12/31/18 
NIH NIGMS 
Microfluidic Devices for Cancer Screening by N-Glycan Analysis 
The goal of this project is to demonstrate that microchip electrophoresis of N-glycans is a rapid, reliable 

screening method for various cancers. We will develop a suite of N-glycan standards to be used as sizing 
ladders for standard addition in microchip electrophoresis and determine the N-glycan structures in the 
electropherograms. 

Completed Research Support 
CHE-1308484 (Jacobson) 10/01/13–06/30/17 
NSF 
In-Plane Nanofluidic Devices for Particle Characterization 
The goal of this project is to develop nanopore-based sensors to detect the pentamers and capsids of simian 

virus 40 (SV40) and monitor the assembly of SV40 in real time with and without nucleic acid present. SV40 
can be forced to form dodecahedral complexes, allowing highly detailed analysis of assembly kinetics. 

R01 GM100071 (Jacobson) 02/01/12–07/31/16 
NIH NIGMS 
Nanofluidic Devices for Studying Assembly of Single Virus Particles 
The goal of this project is to adapt single particle resistive-pulse sensing technology to the study of virus 

assembly. Nanofluidic devices will be developed to observe and control assembly of hepatitis B virus 
(HBV) in solution. 
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OMB No. 0925-0001/0002 (Rev. 08/12 Approved Through 8/31/2015) 

BIOGRAPHICAL SKETCH 
Provide the follow ing information for the Senior/key personnel and other signif icant contributors. 
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NAME: Jared C. Lewis 

eRA COMMONS USER NAME (credential, e.g., agency login): lewisjc 

POSITION TITLE: Associate Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 

Completion 
Date 

MM/YYYY 

FIELD OF STUDY 

University of Illinois at Urbana/Champaign B.S. 1998-2002 Chemistry 

University of California, Berkeley Ph. D. 2002-2007 Chemistry 

California Institute of Technology Postdoc. 2007-2010 Protein Engineering 

Personal Statement 
Research in my group focuses on engineering and evolving natural enzymes and artificial metalloenzymes to 
catalyze challenging chemical transformations and then carrying out biophysical studies on these systems to 
understand their mechanisms. In one major project area funded by NIGMS, we are using directed evolution to 
engineer flavin dependent halogenases with expanded substrate scope, altered site selectivity, and improved 
enantioselectivity for late stage C-H halogenation of biologically active compounds. X-ray crystallography, 
enzyme kinetics, and MD simulations have subsequently shed light on how distal mutations impact the improved 
function of the evolved systems and are informing ongoing engineering efforts. In a second major project area, 
we have developed Pyrococcus furiosus prolyl oligopeptidase as a platform for artificial metalloenzyme 
formation. Metal complexes can be site-specifically introduced into the enzyme active site to endow it with non-
native catalytic activity, and we have developed general protocols to evolve the selectivity of the resulting artificial 
metalloenzymes. As in our halogenase work, a variety of structural and activity based mechanistic studies are 
being used to understand how the protein scaffold controls the function of encapsulated metal complexes as a 
models for how natural metalloenzymes control the reactivity of their native cofactors. 

group’s use of biological systems (cells, proteins, etc.) to solve problems in chemistry (selective catalysis) 
has proven highly appealing to students and postdocs and overlaps well with the goal of training students at the 
interface of chemistry and biology. To date, I have trained 7 PhD students (now at Merck, Takeda, Provivi, etc. 

 pursuing postdocs at MIT, Stanford, UCLA, etc.), 6 MS students (now pursuing science education, instrument 
sales, and other science-related careers), and 7 postdoctoral researchers (currently employed at Cargill, Modern 
Meadow, Argonne National Labs, etc.). Five students in my group (Payne, Andorfer, Prybolsky, Ellis-Guardiola, 
and Upp) participated in the NIH Chemistry-Biology Interface (CBI) program at the University of Chicago (UC). I 
spoke at the 2013 CBI Mini-symposium, I attended the 2014 CBI Career Development Conference (Madison, 
WI), and I was a member of the CBI program steering committee. CBI students in my group co-authored X of 
my group’s X publications, attended CBI Career Development Conferences (2013 and 2014), spoke at our 2015 
CBI Mini-symposium, and participated in CBI brown bag lunch discussions. I strongly supported student 
involvement in these events, and I am excited by the opportunity to continue these types of interactions in the 
NIH QCB program at Indiana University. I believe that my group’s research could have a profound impact on the 
synthesis of biologically active molecules for the betterment of human health and that students in the QCB 
program will both uniquely enable this research and greatly benefit from the interdisciplinary training it provides. 

Positions and Honors 
Positions 
2018-present Associate Professor, Indiana University, Bloomington, Department of Chemistry 
2011-2018 Assistant Professor, University of Chicago, Department of Chemistry, Chicago, IL 
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2007-2010 NIH Postdoctoral Fellow, California Institute of Technology, Department of Chemistry and 
Chemical Engineering, Pasadena, CA, Advisor: Prof. Frances Arnold 

2002-2007 Graduate Student, University of California, Berkeley, Department of Chemistry, Berkeley, CA, 
Advisors: Profs. Jonathan Ellman and Robert Bergman 

2001, 2002 Research Intern, Abbott Laboratories, Metabolic Disease Research, Abbott Park, IL, 
Advisors: Drs. Philip Kym and Andrew Souers 

1999-2002 Undergraduate Research Assistant, University of Illinois at Urbana/Champaign, Department of 
Chemistry, Champaign/Urbana, IL, Advisor: Prof. Eric Oldfield 

Other Experience 
2018 Guest Co-Editor: Chemical Reviews special issue on Biocatalysis in Industry 
2017 Board Member: ACS Catalysis Early Career Advisory Board 
2000-pesent Member, American Chemical Society 

Selected Honors 
2016 Dreyfus Teacher-Scholar Award 
2015 Ed Stiefel Young Investigator Award (given by the Metals in Biology GRC) 
2014 NSF CAREER Award (CHE-1351991) 
2013 Thieme Chemistry Journal Award 
2013 Chicago Biomedical Consortium Catalyst Award 
2011 David and Lucile Packard Foundation Fellowship in Science and Engineering 
2011 Searle Scholar Award 
2010 NIH Pathways to Independence Award 
2007 NIH Ruth L. Kirstein National Research Service Award 

Contribution to Science (NIH CBI Fellows at UChicago bolded; undergraduates are underlined) 

 Halogenase Engineering. Organohalogen compounds are extensively employed as building blocks, 
intermediates, and end use products for pharmaceutical and agrochemical applications due to the reactivity and 
physical properties uniquely conferred to them by halogen substitution. We are engineering FAD-dependent 
halogenases (e.g. RebH) as metal-free catalysts for late stage halogenation of biologically active compounds. 
RebH catalyzes regioselective aromatic chlorination of tryptophan using O2 from air as a terminal oxidant and 
halide anion as a halogen source using an active site chloramine intermediate. We have found that this enzyme 
catalyzes similarly selective chlorination and bromination reactions for numerous substrates. We have also 
established robust protocols to evolve its stability, scope, and selectivity. This project has attracted much interest 
from industry, and we are actively collaborating with researchers at Novartis to develop a deeper understanding 
of halogenase reactivity and substrate scope. This research will lead to a better understanding of how enzymes 
can be engineered to control the chemoselectivity of reactive intermediates (e.g. chloramines). 

a) Payne, J. T.; Butkovich, P.; Kunze, K. N.; Park, H.-J.; Yang, D.-S.; Lewis, J. C.* Enantioselective 
Desymmetrization of Methylenedianilines via Enzyme-Catalyzed Remote Halogenation. J. Am. Chem. 
Soc. 2018, 140, 546-549. (NIHMS: 955895) 

b) Andorfer, M. C.; Park, H. J.; Vergara-Coll, J.; Lewis, J. C.* Directed Evolution of RebH for Catalyst-
Controlled Halogenation of Indole C-H Bonds. Chem. Sci. 2016, 7, 3720-3729. (PMC4917012) 

c) Payne, J. T.; Poor, C. B.; Lewis, J. C. Directed Evolution of RebH for Site-Selective Halogenation of 
Large Biologically Active Molecules. Angew. Chem. Int. Ed. 2015, 54, 4226-4230. (PMC4506780) 

d) Payne, J. T.; Andorfer, M. C.; Lewis, J. C. Regioselective Arene Halogenation Using the FAD-
Dependent Halogenase RebH. Angew. Chem. Int. Ed. 2013, 125, 5379-5382. (PMC3824154) 

 Artificial Metalloenzyme Design, Engineering, and Evolution. Controlling the selectivity of metal catalysts and 
incorporating these catalysts into biological systems where they could have a transformative impact on our ability 
to manipulate life processes stand as key challenges in synthetic chemistry. Artificial metalloenzymes (ArMs) 
comprised of synthetic metal catalysts and protein scaffolds offer a means to achieve these goals by combining 
the reactivity former with the adaptability and selectivity of the latter. My group is developing new methods for 
ArM formation, optimization, and evolution. Our use of genetically encoded anchor residues in combination with 
cofactor “click” reactions has uniquely enabled our development of a highly enantioselective artificial 
metalloenzyme for asymmetric cyclopropanation that will serve as a platform for engineering ArMs for site-
selective C-H functionalization. We have also incorporated several additional cofactors into new scaffold proteins 
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create ArMs for C-H oxygenation and visible light photocatalysis. This work has significantly expanded the 
scope of ArM catalysis and has provided starting points for evolving ArMs with novel selectivity. 

a) Yang, H.; Swartz, A. M.; Srivastava, P.; Ellis-Guardiola, K.; Park, H. J.; Upp, D.; Belsare, K.; Lee, G.; 
Zhang, C.; Moellering, R. E.; Lewis, J. C.* Evolving Artificial Metalloenzyme Selectivity via Random 
Mutagenesis. Nat. Chem. 2018, 10, 318-324. (NIHMSID: 924030) 

b) Belsare, K.; Andorfer, M. C.; Cardenas, F.; Chael, J. R.; Park, H. J.; Lewis, J. C.* A Simple 
Combinatorial Codon Mutagenesis Method for Targeted Protein Engineering. ACS Synth. Biol. 2017, 6, 

416-420. (PMC5435451) 
c) Srivastava, P.; Yang, H.; Ellis-Guardiola, K.; Lewis, J. C. Engineering a Dirhodium Artificial 

Metalloenzyme for Selective Olefin Cyclopropanation. Nat. Commun. 2015, 6, 7789. (PMC4525152) 

d) Yang, H.; Srivastava, P.; Zhang, C.; Lewis, J. C. A General Method for Artificial Metalloenzyme 
Formation via Strain-Promoted Azide-Alkyne Cycloaddition. ChemBioChem. 2014, 15, 223-227. 

(PMC3996923). 

Organometallic Catalysts for Non-Directed C-H Functionalization. Based on our success in generating ArMs 
from known metal catalysts, we are also developing new organometallic catalysts for non-directed C-H 
functionalization with the intent that their selectivity could ultimately be controlled by a protein scaffold. Initial 
studies focused on understanding transmetallation processes necessary for dual catalytic, non-directed C-H 
activation/cross-coupling. This work led to several collaborative efforts between my group and researchers in 
the Center for Selective C-H Functionalization, an NSF CCI that my group has been a member of since 2011. In 
one particularly exciting collaboration aimed at constructing a cofactor based on Pd-MPAA chemistry, we have 
determined that the major Pd species formed during many of these reactions is not the monomeric complex 
previously proposed, but a dimer, both in the solid state and in solution. We are currently working to characterize 
the reactivity of these dimers, their relevance to C-H functionalization, and the potential for related dimers to 
function as ArM cofactors. The different reactivity of these cofactors and the unique properties of ArMs will 
provide opportunities for long-term catalyst development. 

a) Gair, J. J.; Qiu, Y.; Chan, N.; Filatov, A. S.; Lewis, J. C.* Rhodium complexes of 2,6-bis-(di-alkyl-
phosphinomethyl)pyridines: Improved C-H Activation, Expanded Reaction Scope, and Catalytic Direct 
Arylation. Organometallics. 2017, 36, 4699-4706. 

b) Gair, J. J.; Haines, B. E.; Filatov, A. S.; Musaev, D. G.*; Lewis, J. C.* Mono-N-Protected Amino Acid 
Ligands Stabilize Dimeric Palladium(II) Complexes of Importance to C-H Functionalization. Chemical 
Science, 2017, 8, 5746-5756. 

c) Durak, L. J.; Payne, J. T.; Lewis, J. C.* Late-Stage Diversification of Biologically Active Molecules via 
Chemoenzymatic C-H Functionalization. ACS Catal. 2016, 6, 1451-1454. 

d) Durak, L. J. and Lewis, J. C.* Ir-Promoted, Pd-catalyzed Direct Arylation of Unactivated Arenes. 
Organometallics. 2014, 33, 620-623. 

Research Support 
Current 

GRANT12286657 03/2018-02/2021 

Army Research Office 
Engineering Artificial Metalloenzymes for Selective Catalysis in Complex Media 
The goal of this research is to develop artificial metalloenzymes for applications in complex media. 
Role: PI 

1R01GM115665-01 8/15/2015-6/30/2019 
National Institutes of Health 
Directed Evolution of Halogenases for Small Molecule Functionalization 
The goal of this research is to evolve halogenases for late stage functionalization of biological active compounds 
and to study structure activity relationships of the resulting enzymes. 
Role: PI 

Contact PD/PI: GIEDROC, DAVID P.
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CHE-1351991 02/15/14-01/31/19 

National Science Foundation CAREER Award 
Catalyzing Polymerization in the Laboratory and Discussion in the Classroom with Artificial Metalloenzymes The 
goal of this research is to engineer artificial metalloenzymes for selective olefin polymerization. 
Role: PI 

CHE-1205646, S880505 
National Science Foundation 9/15/12-present 
Center in Stereoselective Catalytic C-H Functionalization 

H. Davies, Emory University 
Enzymatic C-H Bond Functionalization 
The goal of this research is to develop enzymatic methods for the functionalization of C-H bonds. This 
research deals predominately with cytochrome P450 catalysis and dirhodium ArMs. 
Role: subcontract PI 

Dreyfus Teacher Scholar Award 2016 
Camille and Henry Dreyfus Foundation 
Engineering Proteins for Selective Catalysis 
Role: PI 

ONR Announcement #N00014-17-S-F006 (award announcement made 4/4/2018) 
Army Research Office 
MURI: Stimuli-Responsive Control of Protein-Based Molecular Structure 
The goal of this study is to develop genetically encoded chemical switches to control the dynamics of proteins 
from molecular to meso scales. 
Milan Mrksich, Northwestern University, PI 
Role: Co-PI 

Completed 

C-041 09/01/13-08/31/15 

Chicago Biomedical Consortium Catalyst Award 
Engineering Prokaryotic Translation for Artificial Metalloenzyme Production 
The goal of this research is to engineer enzymes involved in translation for incorporation of catalytically active 
unnatural amino acids. 
Role: Co-PI 

62247-LS 9/1/14-8/31/17 

Army Research Office 
Reprogramming Proteins and Enzymes for Transition Metal Catalysis 
The goal of this research is to develop artificial metalloenzymes for in vivo catalysis. 
Role: PI 

2011-37154 10/15/11-10/14/16 

David and Lucile Packard Foundation Fellowship 
Using Artificial Metalloenzymes to Augment the Biosynthetic Capability of Living Systems 
The goal of this study is to develop artificial metalloenzymes for in vivo catalysis. 
Role: PI 

62247-LS 9/1/14-8/31/17 

Army Research Office 
Reprogramming Proteins and Enzymes for Transition Metal Catalysis 
The goal of this research is to develop artificial metalloenzymes for in vivo catalysis. 
Role: PI 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

                

  
   

        
 

 

                             
              

  
    

 
    

   
 

            
   

  
 

 

  
  
     

            
  
  

 
 

 
 

                  

  
    

         
  

 

                 

              
   

      
 

                                                
      

       
         

 

                 

              
   

      
 

PI: 

 Page 143



OMB No. 0925-0001 and 0925-0002 (Rev. 10/15 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the follow ing information for the Senior/key personnel and other significant contributors. 

Follow  this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Lu, Hui-Chen 

eRA COMMONS USER NAME (credential, e.g., agency login): HL690781 

POSITION TITLE: Linda and Jack Gill Professor 

EDUCATION/TRAINING (Begin with b accalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicab le) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

National Taiw an University B.S. 1987-1991 Zoology 

Baylor College of Medicine Ph.D. 1992-1997 Developmental Biology 

Baylor College of Medicine Postdoc 1997-1998 Developmental Biology 

Baylor College of Medicine Postdoc 1998-2003 Neuroscience 

Pe rsonal Statement 
Trained as a developmental biologist during my Ph.D. thesis and then as a neuroscientist during my post-

doctoral research, I acquired expertise not only in molecular biology/biochemistry/surgical skills but also in 
synaptic electrophysiology. For the past thirteen years, my laboratory’s research has focused on how  neural 
circuits are established and how  dysfunctional neuronal circuits may underlie various neurological disorders. 
Merging these interests, w e have also explored factors that allow established neural circuits to maintain their 
health through aging and have made significant progress in understanding the neuroprotective potential of 
these relatively new players. To achieve the diverse goals of development and neuronal maintenance, w e 
integrate molecular, biochemical, electrophysiological, behavioral, and genetic approaches. 

As a PI for NIH and private foundation grants, I have a demonstrated record of initiating, executing, and 
completing substantial research projects. Our studies are highly collaborative, bringing together scientists from 
various disciplines, including Dr. David Bennet at Rush University for human studies, Dr. Huda Zoghbi and Dr. 
Hugo Bellen from Baylor College of Medicine, and Dr. Fumitaka Kimura at Osaka Univ. In 2015, I w as recruited 
to Indiana University at Bloomington (IUB) as an endow ed Linda and Jack Gill Chair and Professor of 
Neuroscience. My laboratory is located in a state-of-the art, new ly constructed research building, Multi-
Science-Building II. The Gill Center consists of many internationally know n experts in molecular neuroscience 
and drug discovery including Drs. Richard DiMarchi, Ken Mackie, etc. Graduate students and post-docs both 
from my lab and our collaborating labs are w ell integrated into these projects.  In addition to conducting 
experiments, trainees are involved in all steps of experimental design, execution, analysis and reporting. 

Beat Lutz*, Hui-Chen Lu*, Gregor Eichele, David Miller and Thomas C. Kaufman (1996) “Rescue of 
Drosophila lab ial null mutant by the chicken ortholog Hoxb-1 demonstrates that the function of Hox gene is 
phylogenetically conserved”, Genes & Dev. 10: 176-184 (*The first tw o authors contributed equally to the 
paper). 
Hui-Chen Lu, Eric C. Sw indell, Walter D. Sierralta, Gregor Eichele, and Christina Thaller (2001) 
"Evidence for a role of protein kinase C in FGF signal transduction in the developing chick limb bud", 
Development, 128: 2451-2460. 
Hui-Chen Lu, Ernesto Gonazlez and Michael C. Crair (2001) "Barrel cortex critical period plasticity is 
independent of changes in NMDA receptor subunit composition”, Neuron, 32: 619-634. 

Hui-Chen Lu and Ken Mackie (2016) “An introduction to the endogenous cannabinoid system”, Biol 
Psychiatry, 79:516-25. PMCID: PMC4789136 

Contact PD/PI: GIEDROC, DAVID P.
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Positions and Honors 
Positions and Employment: 
1991-1992 Research Assistant with Y. Henry Sun, Ph.D., Academia Sinica, Taiw an 

1992-1997 Graduate Student w ith Gregor Eichele, Ph.D., Baylor College of Medicine, Houston, TX 

1997-1998 Postdoctoral Fellow  w ith Gregor Eichele, Ph.D., Baylor College of Medicine, Houston, TX 

1998-2003 Postdoctoral Fellow  w ith Michael C. Crair, Ph. D., Baylor College of Medicine, Houston, TX 

2003-2005 Non-Tenure Track Assistant Professor, Baylor College of Medicine, Houston, TX 

2005-2012 Tenure-Track Assistant Professor, Baylor College of Medicine, Houston, TX 

2012-2015 Associate Professor (tenured), Baylor College of Medicine, Houston, TX 

2015-present Linda and Jack Gill Chair of Neuroscience and Professor (tenured), Indiana University, 
Bloomington, IN. 

Honors 
1996-1997 Markey Charitable Trust Foundation Graduate Student Fellow ship 

1997 Deborah K. Martin Achievement Aw ard in Biomedical Research 

1997-1998 Max-Planck postdoctoral fellow ship 

1999-2003 NIH NRSA postdoctoral fellow ship F32NS11034 

2008-2010 NARSAD Young Investigator Aw ard 

2008-2016 Associate Member for Faculty of 1000 
2010 Travel Aw ard for NIDA Workshop: Informatics for Data and Resource Discovery in Addiction 

Se rvice 
Editorial board for Scientific Reports. Ad hoc review er for PLOS Biol., Mol. Psychiatry, Proc Natl Acad Sci U S 
A., Nature Communications, J. Neurosci, Cerebral Cortex, Molecular Neurodegeneration, Eur. J. Neurosci. 
Neurobiology of Disease, Scientific Report, J. Neurophysiology, Neuroscience Letters, 
Neuropsychopharmacology, International Journal of Developmental Neuroscience, Brain Research, and Brain 
Research Bulletin; Ad hoc grant review s for National Science Foundation (NSF), MRC (UK), Taiw an The 
Thematic Research Program, Indiana CTSI, and Alzheimer’s Association (US); PBS/PNS colloquium 
committee (IUB); Lab Animal Research advisory committee (IUB); committee member for numerous graduate 
students. 

Contributions to Science 
Glutamatergic neurotransmission in the formation and plasticity of sensory circuits 
One of my primary research interests is to elucidate the signaling cascades underlying neural circuit 
connections during brain development and to understand how  sensory experiences affect neural circuit w iring 
and cognitive behaviors. These interests, spanning an organism’s entire life, are driven by a grow ing 
appreciation that mis-w iring of neuronal circuits during early life is likely to be a major cause of neurological 
disorders, including autism and schizophrenia. When I started my post-doctoral training, the majority of 
research in this area w as conducted in cats or monkeys. I took advantage of the rich opportunity afforded by 
genetically-modified mice and employed transgenic mice as the model system to explore these questions.  
These initial studies took advantage of mouse genetics and the beautiful anatomical organization of the 

hisker-barrel system. My studies provided strong support for the role of ionotropic glutamatergic 
neurotransmission in shaping developing neural circuits. A major finding from these studies w as that reduced 
cAMP/PKA signaling triggered by glutamatergic receptors resulted in an alteration of AMPAR trafficking and 
subsequently abnormal cortical map formation. The research in my ow n laboratory has extended from these 
earlier studies to the cellular and molecular mechanisms regulated by glutamate transmission in shaping 
cortical circuits. 

Hui-Chen Lu, Wei-Chi She, Daniel T. Plas, Paul E. Neumann, Roger Janz and Michael C. Crair (2003) 
"Adenylyl cyclase I regulates AMPA receptor trafficking during mouse cortical ‘barrel’ map development”, 
Na ture Neuroscience, 6: 939-947. 

Hui-Chen Lu, Daniel A Butts, Pascal S. Kaeser, Wei-Chi She, Roger Janz and Michael C. Crair (2006) 
"Role of efficient neurotransmitter release in barrel map development”, Journal of Neuroscience, 26: 
2692-2703. 
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Jui-Yen Huang and Hui-Chen Lu (2017) “mGluR5 Tunes NGF/TrkA Signaling to Orient Spiny Stellate 
Neuron Dendrites Tow ard Thalamocortical Axons During Whisker-Barrel Map Formation”, Cereb Cortex. 
2017 Apr 27:1-16. PMCID:  in process (Altmetric Score 4). 

Jui-Yen Huang, Marisha Lynn Miskus, and Hui-Chen Lu (2017) “FGF-FGFR mediates the activity-
dependent dendritogenesis of layer IV neurons during barrel formation” Journal of Neuroscience, 
37:12094-12105. PMID: 29097598 PMCID: PMC5729188 

Genetically dissect the role of mGluR5 in brain development and behaviors 
The metabotropic glutamate receptor 5 (mGluR5) is a group 1 metabotropic glutamate receptor that signals via 
G proteins to activate multiple signaling cascades. mGluR5 mutations have been identified in some ADHD and 
schizophrenic patients and is postulated to be involved in multiple, clinically relevant maladies. 
Pharmacological studies implicate this receptor in synaptic function/plasticity and cognitive behaviors. When I 
first established my lab, w e demonstrated the role of mGluR5 in cortical map formation and functional 
development/plasticity of sensory pathw ays using global mGluR5 knockout mice. Next, w e employed 
sophisticated genetic tools (conditional deletion, in utero electroporation) to understand the contribution of 
mGluR5 signaling in specific neuronal populations at specific times to sensory circuit formation, synaptic 
function/plasticity, and behavior. Thus far, our studies have found distinct roles for mGluR5 in cortical 
excitatory neurons to instruct dendritic morphogenesis and in regulating the excitatory-inhibitory balance of 
cortical circuits. Follow ing up on our anatomical and electrophysiological studies, w e found distinctive 
behavioral deficits after deletion of mGluR5 from specific populations of glutamatergic and GABAergic 
neurons. The implications of these studies are numerous, since excitation-inhibition imbalance is an important 
contributor to many neurological/psychiatric disorders. 

Wei-Chi She, Charles Quairiaux, Michael J. Albright, Yu-Chi Wang, Denisse E. Sanchez, Poh-Shing 
Chang, Egbert Welker, Hui-Chen Lu (2009) “Roles of mGluR5 in synaptic function and plasticity of the 
mouse thalamocortical pathw ay”, European J. Neuroscience, 29: 1379–1396. PMCID: PMC2714552 

Carlos J Ballester Rosado, Michael J Albright, Chia-Shan Wu, Chun-Chieh Liao, Jie Zhu, Shen-Ju Chou, 
Dennis D O'Leary, Li-Jen Lee, and Hui-Chen Lu (2010) “mGluR5 in cortical excitatory neurons exerts 
both cell autonomous and nonautonomous influences on cortical somatosensory circuit formation”. 
Journal of Neuroscience, 30:16896-909. PMCID: PMC3008407 

Chris P. Jew , Chia-Shan Wu, Hao Sun, Jie Zhu, Jui-Yen Huang, Dinghui Yu, Nicholas J. Justice, Hui-
Chen Lu (2013) “mGluR5 ablation in cortical glutamatergic neurons increases novelty-induced 
locomotion”, PLOS ONE, 8:e70415. PMCID: PMC3734292 

Carlos J Ballester Rosado, Hao Sun, Jui-Yen Huang, and Hui-Chen Lu (2016)  mGluR5 exerts cell-
autonomous influences on the functional and anatomical development of layer IV cortical neurons in the 
mouse primary somatosensory cortex”, Journal of Neuroscience, 36: 8802-14. PMCID: PMC4995298 
(Editor’s choice) 

The role of endocannabinoid system in developing neural circuits and motor behaviors 
Cannabis is the most commonly used illicit substance among pregnant w omen. Human epidemiological and 
animal studies have found that prenatal cannabis exposure influences brain development and can have long-
lasting impacts on cognitive functions. In collaboration w ith Ken Mackie and Tibor Harkany, w e found abundant 
expression of the endocannabinoid system in the developing nervous system. Removing CB1R affects various 
aspects of the brain development, including cortical neuron migration, axonal pathfinding and axon 
fasciculation as w ell as synapse specification. These findings may underlie the observation from human 
studies that substantial maternal cannabis exposure leads to cognitive deficits in their offspring.  These studies 
also identified a role for the novel cannabinoid receptor, GPR55 in motor behaviors. More recently, w e found 
that CB1R is required for pruning the thalamocortical axons that overshoot into superficial cortical layers. 
Intriguingly, postnatal cannabis exposure disrupts thalamocortical axon arborizations. We are very interested to 
understand in detail how the endogenous cannabinoid system refines sensory circuits and w hether it 
collaborates w ith glutamate neurotransmission-dependent mechanisms, especially mGluR5 signaling. In many 
synapses, mGluR5 activation increases 2-AG, one of the tw o major endocannabinoids. 

Chia-Shan Wu, Jie Zhu, Jim Wager-Miller, Shan Wang, Dennis O'Leary, Krisztina Monory, Beat Lutz, Ken 
Mackie, and Hui-Chen Lu (2010) “Requirement of cannabinoid CB1 receptor in cortical pyramidal neurons 
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for appropriate development of corticothalamic and thalamocortical projections”, European J. 
Neuroscience, 32:693-706. PMCID: PMC2714552 

Chia-Shan Wu, Hongmei Chen, Hao Sun, Jie Zhu, Chris P. Jew , Jim Wager-Miller, Alex Straiker, Corinne 
Spencer, Heather Bradshaw , Ken Mackie, Hui-Chen Lu (2013) “GPR55, a G protein coupled receptor for 
lysophosphatidylinositol, plays a role in motor coordination”, Plos One 8:e60314. PMCID: PMC3614963 

Chia-Shan Wu, Daniel Morgan, Chris P. Jew , Chris Haskins, Mary-Jeanette Andrew s, Corinne M. 
Spencer, Traci Czyzyk, Heather Bradshaw , Ken Mackie, Hui-Chen Lu (2014) “Long-term consequences 
of perinatal fatty acid amino hydrolase inhibition”, British J. Pharmacology, 171:1420-34. PMCID: 
PMC3954482 

Chiaki Itami, Jui-Yen-Huang, Miw ako Yamasaki, Masahiko Watanabe, Hui-Chen Lu, and Fumitaka 
Kimura (2016) “Developmental sw itch in spike timing-dependent plasticity and cannabinoid-dependent 
reorganization of the thalamocortical projection in the barrel cortex”, Journal of Neuroscience 36:7039-
7054. PMCID: PMC4926245 (Altmetric Score 147; 96% of the same age). 

NMNAT2, a newly identified neuronal m aintenance factor 
Proper brain function requires an active maintenance program to sustain neuronal health. Environmental 
stressors detrimentally impact the nervous system, predisposing it to neuronal dysfunction and degeneration if 
neuroprotective mechanisms are w eakened. We and others have identified that NMNATs (nicotinamide 
mononucleotide adenylyl transferases) maintain neuronal integrity and facilitate proper neural function 
throughout life. NMNAT2 is the major NMNAT isoform expressed in the mammalian brain and is extremely 
labile, w ith a half-life of less than tw o hours. We have found that NMNAT2 abundance is significantly reduced 
in Alzheimer’s Disease (AD) brains. Using the FTDP-17 tauopathy animal model, rTg4510 mice, w e found that 
NMNAT2 levels w ere substantially decreased prior to the onset of neurodegeneration. Most importantly, 
exogenous (viral) Nmnat2 expression in rTg4510 hippocampus reduced neurodegeneration and the 
accumulation of toxic tau species. Furthermore, reducing NMNAT2 function in mice leads to axonal 
deterioration. Our recent studies found that NMNAT2 can act as molecular chaperone in addition to 
synthesizing NAD. Depending on the nature of insults or stresses, NMNAT2 uses either its NAD enzymatic 
activity or chaperone function to protect neurons. These findings indicate that NMNAT2 is a potential target for 
therapeutic interventions in neurodegeneration. We have successfully conducted a phenotypic screen w ith 
primary neurons and identified several NMNAT2 modulators, including caffeine. Currently, w e are examining 
the endogenous role of NMNAT2 and exploring how NMNAT2 protect neurons during aging. 

Cecilia Ljungberg, Yousuf O. Ali, Jie Zhu, Chia-Shan Wu, Kazuhiro Oka, R.Grace Zhai, Hui-Chen Lu 
(2012) “CREB-activity and nmnat2 transcription are dow n-regulated prior to neurodegeneration, w hile 
NMNAT2 over-expression is neuroprotective, in a mouse model of human tauopathy”, Human Mol. 
Genetics, 21:251-67, PMCID: PMC3276285 

Richard A. Slivicki, Yousuf O. Ali, Hui-Chen Lu, Andrea G. Hohmann (2016) “Impact of genetic reduction 
of NMNAT2 on chemotherapy-induced losses in cell viability In vitro and peripheral neuropathy in vivo”, 
PLoS One, 11:e0147620. doi: 10.1371/journal.pone. PMCID: PMC4726514 

Yousuf O. Ali, Hunter M. Allen, Lei Yu, David Li-Kroger, Dena Bakhshizadehmahmoudi, Asante Hatcher, 
Christin, McCabe, Jishu Xu, Nicole Bjorklund, Giulio Taglialatela, David A. Bennett, Philip L. De Jager, 
Joshua M. Shulman, Hugo Bellen, Hui-Chen Lu (2016) “NMNAT2:HSP90 complex mediates proteostasis 
in proteinopathies”, PLos Biol. 14(6):e1002472. PMCID: PMC4890852. (Altmetric Score 265; 99% of the 
same age; in the top 50 most-dow nloaded among all 2016 PLOS Biol, papers.) 

Yousuf O. Ali, Gillian Bradley, Hui-Chen Lu (2017) “Screening w ith an NMNAT2-MSD platform identifies 
small molecules that modulate NMNAT2 levels in cortical neurons”, Scientific Report 7:43846. PMCID: 
PMC5358788 (Altmetric Score 497; picked up by >54 new s outlets; 99% of the same age). 

Animal models of Neurological Disorders 
Related to my interests in neural circuit formation and maintenance, w e have also collaborated w ith Huda 
Zoghbi, Hui Zheng, and Daoyun Ji to understand how  neural circuits become defective in disease conditions. 
For example, w e found that deletion of MeCP2 only in GABAergic neurons results in excitatory/inhibitory 
imbalance and Rett syndrome-like behavioral deficits. The discovery of NF-kB signaling in Alzheimer’s Disease 
high-lights the involvement of neuro-inflammation in disease progression. In vivo recording w ith multiple units 
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detects abnormal circuit function at pre-symptomatic stages of tauopathy animal models. These discoveries 
promoted us to examine gene expression changes at pre-symptomatic stages. Our expertise/know ledge in 
normal circuit formation and function have allow ed us to make progress in elucidating disease etiology. Animal 
models studies w ill help to elucidate the progression of neurological disorders and perhaps develop therapeutic 
interventions. 

Hsiao-Tuan Chao, Hongmei Chen, Rodney C. Samaco, Mingshan Xue, Maria Chahrour, Jong Yoo, 
Jeffrey L. Neul, Shiaoching Gong, Hui-Chen Lu, Nathaniel Heintz, Marc Ekker, John L.R. Rubnenstein, 
Jeffrey L, Noebels, Christian Rosenmund, Huda Y. Zoghbi (2010) “Dysfunction in GABA signalling 
mediates autism-like stereotypies and Rett syndrome phenotypes”, Nature, 468(7321):263-9. (Altmetric 
Score 15). PMCID: PMC3057962 

Kihoon Han,J. Lloyd Holder Jr, Christian P. Schaaf, Hui Lu, Hongmei Chen, Hyojin Kang, Jianrong Tang, 
Zhenyu Wu, Shuang Hao, Sau Wai Cheung, Peng Yu, Hao Sun, Amy M. Breman, Ankita Patel, Hui-
Chen Lu, Huda Y. Zoghbi (2013) “SHANK3 duplication causes a hyperkinetic neuropsychiatric disorder 
w ith unique pharmacogenetic properties”, Nature 503:72–77. PMCID: PMC3923348 

Sarah M. Ciupek, Jingheng Cheng, Yousuf O. Ali, Hui-Chen Lu, Daoyun Ji (2015) Progressive 
functional impairments of hippocampal neurons in a tauopathy mouse model”, Journal of Neuroscience 
35:8118-31. PMCID: PMC4444537 

Hong Lian, Li Yang, Allysa Cole, Lu Sun, Angie C.-A. Chiang, Stephanie W. Fow ler, David J. Shim, 
Jennifer Rodriguez-Rivera, Giulio Taglialatela, Joanna L. Jankow sky, Hui-Chen Lu, Hui Zheng (2014) 
NFκB-activated astroglial release of complement C3 compromises neuronal morphology and function 

associated w ith Alzheimer’s Disease”, Neuron 85:101-15. PMCID: PMC4289109 

Complete list of publications from PubMed (~47 publication, h-index ~29) 
https://www.ncbi.nlm.nih.gov/sites/myncbi/hui-
chen.lu.1/bibliography/43127381/public/?sort=date&direction=descending 

Re search Support 
Ongoing Research Support 
R01 NS086794 NIH-NINDS 09/15/2014-05/31/19 
Molecular and genetic studies of NMNAT2 in neuroprotection 
Elucidate the molecular mechanism underlying NMNAT2’s actions in neuronal maintenance during normal 
aging and pathological conditions. 
Role: PI 

Completed Research Support 
R01 NS048884 NIH-NINDS 04/01/05-07/31/17 
Signaling cas cades in sensory map development 
Studies supported by this grant examine the role and regulation of metabotropic glutamate receptor 5 in 
cortical somatosensory map development and plasticity. (The application is the competitive renew al of this 
grant.) 
Role:  PI 

Robert A. and Renee E. Belfer Family Foundation (NDC consortium) 10/01/12-03/30/15 
Development of phenotypic assays and characterization of animal models for neuro-degeneration and 
regeneration 
Role: PI 

Contact PD/PI: GIEDROC, DAVID P.
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OMB No. 0925-0001 and 0925-0002 (Rev. 10/15 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the follow ing information for the Senior/key personnel and other signif icant contributors. 

Follow  this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Ken Mackie 

eRA COMMONS USER NAME (credential, e.g., agency login): kmackie 

POSITION TITLE: Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Brown University, Providence, RI Sc.B. 1976 1980 Engineering 

Yale University M.D. 1980 1984 Medicine 

Rockefeller University (with Paul Greengard) Postdoctoral 1984 1986 Molecular/Cell Biology 

Yale University Internship 1986 1987 Internal Medicine 

University of Washington Residency 1987 1990 Anesthesiology 

University of Washington (with Bertil Hille) Postdoctoral 1990 1992 Neuroscience 

Personal Statement 
Trained as a clinician-scientist, my research for the past 25 years has focused on identifying GPCR signaling 
pathways, investigating the regulation of these pathways, and understanding cannabinoid receptor function in 
health and disease. During this time I have served as training faculty on T32’s both at the University of 
Washington and Indiana University.  Through our studies we have delineated the signaling pathways activated 

CB1 and CB2 cannabinoid receptors, dissected the cellular mechanisms involved in CB1 signaling in 
neurons during synaptic plasticity, explored the relevance of CB2 receptor functional selectivity from cell 
cultures to animal models of pain, defined two major pathways leading to tolerance at CB1 receptors, 
investigated the long terms implications of prenatal, perinatal, and adolescent cannabinoid use, and 
characterized signaling and explored the function of atypical cannabinoid receptors such as GPR55 and 
GPR119.  We employ imaging, molecular, biochemical, anatomical, and behavioral techniques, as most 
appropriate for the question. Our studies are highly collaborative and interdisciplinary, typically involving 
scientists from different IUB labs or departments and outside institutions to bring together the appropriate 
expertise for the problems being studied. Graduate students and post-docs both from my lab and our 
collaborating labs are well integrated into these projects.  In addition to conducting experiments, trainees are 
involved in all steps of experimental design, execution, analysis and reporting. Often these collaborations 
involve co-mentoring of graduate students, graduate students shuttling between labs to learn new techniques, 
etc.  Below are some influential papers (citations in italics) from students (bold italics) in my lab.  

Lauckner, J. E., J. B. Jensen, H. Y. Chen, H. C. Lu, B. Hille and K. Mackie (2008). GPR55 is a 
cannabinoid receptor that increases intracellular calcium and inhibits M current. Proceedings of the 
National Academy of Sciences USA 105(7): 2699-2704. PMCID: PMC226819 (289) 

Atwood, B. K. and K. Mackie (2010). CB(2): A cannabinoid receptor with an identity crisis. British Journal 
of Pharmacology 160(3): 467-479. PMCID:  PMC2931549.  (239) 

Hsieh, C., S. Brown, C. Derleth and K. Mackie (1999). Internalization and recycling of the CB1 
cannabinoid receptor. Journal of Neurochemistry 73(2): 493-501.  (178) 

Lauckner, J. E., B. Hille and K. Mackie (2005). The cannabinoid agonist WIN55,212-2 increases 
intracellular calcium via CB1 receptor coupling to G(q/11) G proteins. Proceedings of the National 
Academy of Sciences USA 102(52): 19144-19149. (161) 
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Positions and Honors 
Positions and Employment: 
1991-2007 Attending Physician, Harborview Medical Center, Seattle, WA 
1992-2008 Assistant (1992-1998), Associate (tenured) (1998-2001), Professor (tenured) (2001-2007), and 

Clinical (2007-2008) Dept. of Anesthesiology, University of WA, Seattle, WA 
1992-present Adjunct Assistant (1992-1998), Associate (tenured) (1998-2001), Professor (tenured) (2001-

2007), and Affiliate (2007-present) Dept of Phys. and Biophysics, Univ. WA, Seattle, WA 
2007-present Professor and Linda and Jack Chair of Neuroscience, Dept. of Psychological and Brain 

Sciences, Indiana Univ., Bloomington, IN. 
2007-present Adjunct Professor of Anesthesiology, Indiana University School of Medicine 
2008-2017 Director, Gill Center for Biomolecular Science 

Other Experiences, Service, and Professional Memberships: 
1987-present American Society of Anesthesiologists 
1990-present Society for Neuroscience 
1992-present International Cannabinoid Research Society 
1999-2014 Editorial board, British Journal of Pharmacology 
2014-present Editorial board, Molecular Pharmacology 
2015-present Editorial board, Cannabis and Cannabinoid Research 
2016-present Editorial board, Neuropharmacology 
1996-present NIH grant reviews:  NTRC (2000-2004), NIDA-K (2011-2013), multiple ad hoc’s for NIDA-B, 

NIDA PPG’s and Centers, DBD, LAM, NMB, MNPS, NCATS, and various SEPs 
2000-2004 Member AHA Molecular Signaling I IRG 
1999-present Ad hoc grant reviewer for ANR (France), Wellcome Trust (UK), MRC (UK), Alzheimer’s 

Association (US), ARC (UK), GAAV (Czech Republic), and Marsden (NZ) 
2016-2020 Member, National Advisory Council on Drug Abuse (NIH Council) 

Honors: 
1981-1982 Tau Beta Pi Fellowship 
1985-1986 Individual NRSA (NINDS) 
1991-present Diplomate, American Board of Anesthesiology 
1992-1996 Clinical Investigator Development Award (K08-NINDS) 
1996 Science in Medicine, Young Investigator Lecture (Univ. of Washington) 
2008 Mechoulam award for lifetime contributions to cannabinoid research 
2008-2016 Member, Faculty of 1000 
2014 Top 1% cited researchers (by Thompson-Reuters) Pharmacology and Toxicology 
2015 IUB Alumni Association Distinguished Faculty Award 
2016 Fellow AAAS 

Contributions to Science 
CB1 modulation of ion channels: 
I first became interested in the neuroscience of cannabinoids as a post-doc.  The CB1 receptor had just been 
cloned and its effects on ion channels were a mystery. I optimized several expression systems for studying ion 
channel modulation by CB1 receptors and showed that these receptors inhibited several types of presynaptic 
calcium channels and activated inwardly rectifying potassium channels.  Endocannabinoids target these 
calcium channels to elicit short-term, endocannabinoid-suppression of synaptic plasticity, while CB1 activation 

 those potassium channels is involved in a cell autonomous, endocannabinoid-mediated suppression of 
neuronal excitability.  My lab has followed up those earlier studies in a number of directions, for example, 
disruption of CB1 signaling by protein kinase C-mediated phosphorylation, investigating the efficacy of various 
CB1 splice variants to modulate synaptic transmission, and determination of the function of different CB1 
receptor domains. 

Mackie, K. and B. Hille (1992). Cannabinoids inhibit N-type calcium channels in neuroblastoma glioma-
cells. Proceedings of the National Academy of Sciences USA 89(9): 3825-3829. 
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Mackie, K., Y. Lai, R. Westenbroek and R. Mitchell (1995). Cannabinoids activate an inwardly rectifying 
potassium conductance and inhibit Q-type calcium currents in AtT20 cells transfected with rat-brain 
cannabinoid receptor. Journal of Neuroscience 15(10): 6552-6561. 

Twitchell, W., S. Brown and K. Mackie (1997). Cannabinoids inhibit N- and P/Q-type calcium channels in 
cultured rat hippocampal neurons. Journal of Neurophysiology 78(1): 43-50. 

Garcia, D. E., S. Brown, B. Hille and K. Mackie (1998). Protein kinase C disrupts cannabinoid actions by 
phosphorylation of the CB1 cannabinoid receptor. Journal of Neuroscience 18(8): 2834-2841. 

Desensitization/tolerance of CB1 receptors: 
Continued treatment with a G protein-coupled receptor (GPCR, such as CB1) agonist leads to decreased 
responsiveness, or tolerance.  At the cellular level, sustained treatment causes numerous adaptations.  Two 
common, rapid adaptations are desensitization (uncoupling from intracellular signaling pathways) and receptor 
internalization (removal of the GPCR from the cell surface), both often mediated by GPCR phosphorylation. 
To uncover the mechanism of tolerance to CB1 agonists we first studied the problem used cell-based models. 

these studies we found that two series in the middle of the CB1 C-terminus were necessary for 
desensitization, while multiple serines and threonines in the C-terminus regulated internalization.  To determine 
 the same residues involved in desensitization were involved in tolerance, we made a knockin mouse, 

mutating those serines to alanines. When Dan Morgan characterized this mouse when he was a post-doc in 
the lab he found it had an exaggerated response to THC, and developed tolerance more slowly to THC, than 
wild type mice.  Ongoing studies in the lab are investigating additional mechanisms that contribute to THC 
tolerance and collaborative studies are investigating the dynamics of CB1 clustering and internalization and 
examining internalization and desensitization mechanisms of CB2 cannabinoid receptors. 

Jin, W. Z., S. Brown, J. P. Roche, C. Hsieh, J. P. Celver, A. Kovoor, C. Chavkin and K. Mackie (1999). 

Distinct domains of the CB1 cannabinoid receptor mediate desensitization and internalization. Journal of 
Neuroscience 19(10): 3773-3780. 

Morgan, D.J., B.J. Davis, C.S. Kearn, D. Marcus, A.J. Cook, J. Wager-Miller, A. Straiker, M.H. Myoga, J. 
Karduck, E. Leishman, L.J. Sim-Selley, T.A. Czyzyk, H.B. Bradshaw, D.E. Selley, and K. Mackie (2014). 

Mutation of putative GRK phosphorylation sites in the cannabinoid receptor 1 (CB1R) confers resistance to 
cannabinoid tolerance and hypersensitivity to cannabinoids in mice. J Neurosci, 2014. 34(15): p. 5152-63. 

PMCID: PMC3983798 

Flores-Otero, J., K.H. Ahn, F. Delgado-Peraza, K. Mackie, D.A. Kendall, and G.A. Yudowski (2014), 

Ligand-specific endocytic dwell times control functional selectivity of cannabinoid receptor 1. Nat. 
Commun., 2014 5:4589. PMCID: PMC4227836 

Marcus, D.J., M. Zee, A. Hughes, M.B. Yuill, A.G. Hohmann, K. Mackie, J. Guindon, D.J. Morgan DJ 
(2015), Tolerance to the antinociceptive effects of chronic morphine requires c-Jun N-terminal kinase.  
Mol. Pain 11:34.  PMCID: PMC4465461 

CB2 receptor signaling: CNS actions and functional selectivity: 
The extent of CB2 expression in the CNS and its role in CNS function is a highly controversial topic, with some 
investigators claiming universal, high levels of CB2 expression, while others maintain that CB2 has a more 
restricted distribution and role.  Our contributions to this controversy are several and include:  1. Identification 
of brainstem CB2 receptors.  2. Clarifying that cultured hippocampal neurons do not express functional CB2 
receptors, but when CB2 receptors are transfected into these neurons they function in a fashion similar to CB1 
receptors, including supporting endocannabinoid-mediated synaptic plasticity.  3.  Discovering that CB2 
receptor agonists (and inverse agonists) exhibit marked functional selectivity. 4.  Finding (in collaboration with 
Dr. Hohmann’s group) that a novel class of CB2 agonists provides long-lasting analgesia in the paclitaxel 
chemotherapy-induced neuropathy model without the involvement of CB1 receptors. 

Atwood, B.K., A. Straiker, and K. Mackie, CB(2) cannabinoid receptors inhibit synaptic transmission when 
expressed in cultured autaptic neurons. Neuropharmacology, 2012. 63: p. 514-23.  PMCID: PMC3392362 

Atwood, B.K., J. Wager-Miller, C. Haskins, A. Straiker, and K. Mackie, Functional selectivity in CB(2) 
cannabinoid receptor signaling and regulation: implications for the therapeutic potential of CB(2) ligands. 
Mol Pharmacol, 2012. 81(2): p. 250-63. PMCID: PMC3263955 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

      
 

    

        
    

     
  

  
  

        
    

       
     

    
   

   
    

 
     

  
   

      

    
 

  
         

  
       

  

       

       
    

           
     

    

    
   

  
    

   
     
  

   
     

    

      
       

       
   

     

2. 

3. 

4. 

In 

if 

1. 

2. 

3. 

4. 

 Page 151

1. 

2. 



Dhopeshwarkar A., K. Mackie, Functional Selectivity of CB2 Cannabinoid Receptor Ligands at a Canonical 
and Noncanonical Pathway. J. Pharmacol. Exp. Ther. 358:475-87. PMCID: PMC4209205. 

Lin, X., A.S. Dhopeshwarkar, M. Huibregtse, K. Mackie, and A.G. Hohmann, The slowly signaling G 
protein-biased CB2 cannabinoid receptor agonist LY2828360 suppresses neuropathic pain with sustained 
efficacy and attenuates morphine tolerance and dependence. Mol Pharmacol, 2017. 93:49-62. PMCID: 

PMC5749492. 

Synthetic cannabinoids, THC, functional selectivity, and efficacy of CB1 receptor agonists: 
GPCR signaling is complex:  Agonist efficacy and functional selectivity (see below) are important determinants 

the outcome of GPCR activation. Soon after anandamide was identified as an endogenous cannabinoid, we 
showed that it was a low efficacy agonist.  While characterizing the effects of endogenous cannabinoids during 
various forms of endocannabinoid-mediated synaptic plasticity in cultured autaptic hippocampal neurons, we 
found that THC is also a low efficacy agonist in this functional assay.  Interestingly, THC competes with the 
major endocannabinoid involved in synaptic plasticity, 2-arachidonoyl glycerol (2-AG), suggesting that some of 
THC’s actions may be caused by antagonism of 2-AG signaling. Accumulating evidence for this concept 
includes the inability of CB1 antagonists to completely reverse CB1-mediated psychoactivity, and the 
profoundly different psychoactivity produced by highly efficacious CB1 agonists.  An extension of this work 
showed that the cannabinoids found in synthetic cannabinoid, or “spice”, preparations are highly efficacious 
CB1 receptor agonists, which may explain their more severe adverse effect profile. 

Mackie, K., W. A. Devane and B. Hille (1993). Anandamide, an endogenous cannabinoid, inhibits calcium 
currents as a partial agonist in N18 neuroblastoma-cells. Molecular Pharmacology 44(3): 498-503. 

Straiker, A. and K. Mackie (2005). Depolarization-induced suppression of excitation in murine autaptic 
hippocampal neurones. Journal of Physiology-London 569(2): 501-517. 

Atwood, B. K., J. Huffman, A. Straiker and K. Mackie (2010). JWH-018, a common constituent of 'spice' 
herbal blends, is a potent and efficacious cannabinoid CB(1) receptor agonist. British Journal of 
Pharmacology 160(3): 585-593. PMCID: PMC2931559 

Atwood, B. K., D. Lee, A. Straiker, T. S. Widlanski and K. Mackie (2011). CP47,497-C8 and JWH073, 
commonly found in 'spice' herbal blends, are potent and efficacious CB(1) cannabinoid receptor agonists. 
European Journal of Pharmacology 659(2-3): 139-145. PMCID: PMC3094488 

Developmental effects of cannabinoids: 
Somewhat surprisingly (given their prominent role in modulation of synaptic transmission), endocannabinoids 
play a major role in the prenatal development of the CNS, with their expression, subcellular localization, and 
function all tightly and dynamically regulated.  In collaborative studies with Tibor Harkany (Karolinska) and Hui-
Chen Lu (IU Bloomington), we have found roles for endocannabinoids (acting through CB1 receptors) in 
axonal pathfinding and elongation as well as synapse specification.  More recently we have become interested 
in the roles of endocannabinoids in postnatal development of the nervous system, particularly during 
adolescence, and how social cannabis use (or therapeutic manipulation of the endocannabinoids) might impact 
these processes.  This has led to a productive collaboration with Olivier Manzoni’s group in Marseille 

Berghuis, P., A. M. Rajnicek, Y. M. Morozov, R. A. Ross, J. Mulder, G. M. Urban, K. Monory, G. Marsicano, 
M. Matteoli, A. Canty, A. J. Irving, I. Katona, Y. Yanagawa, P. Rakic, B. Lutz, K. Mackie and T. Harkany 
(2007). Hardwiring the brain: Endocannabinoids shape neuronal connectivity. Science 316(5828): 1212-

1216. 

Keimpema, E., K. Barabas, Y. M. Morozov, G. Tortoriello, M. Torii, G. Cameron, Y. Yanagawa, M. 
Watanabe, K. Mackie and T. Harkany (2010). Differential subcellular recruitment of monoacylglycerol 
lipase generates spatial specificity of 2-arachidonoyl glycerol signaling during axonal pathfinding. Journal of 
Neuroscience 30(42): 13992-14007. PMCID: PMC2987617 

Wu, C. S., J. Zhu, J. Wager-Miller, S. Wang, D. O'Leary, K. Monory, B. Lutz, K. Mackie and H. C. Lu 

(2010). Requirement of cannabinoid CB(1) receptors in cortical pyramidal neurons for appropriate 
development of corticothalamic and thalamocortical projections. European Journal of Neuroscience 32(5): 

693-706. PMCID: PMC2970673 

Murphy, M.I., S. Mills, J. Winstone, E. Leishman, J. Wager-Miller, H.B. Bradshaw and K. Mackie (2017). 

Chronic adolescent Δ9-tetrahydrocannabinol treatment of male mice leads to long-term cognitive and 
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behavioral dysfunction, which are prevented by concurrent cannabidiol treatment. Cannabis and 
Cannabinoid Res. 2:235-246. PMCID: PMC5655843 

Complete list of publications from PubMed (~270 publications, h-index ~80): 

http://www.ncbi.nlm.nih.gov/sites/myncbi/1Pau59DIiAAQh/bibliography/43782383/public/?sort=date&direction= 
ascending 

Research Support 
Active 

P01 DA09158 Makriyannis (PI) 2007-2019 

NIH  Endocannabinoid Active Sites as Therapeutic Targets 
(Mackie dual-PI (with Andrea Hohmann) on Project #3) In these studies we use screening approaches to 
identify agonists for the CB1 and CB2 cannabinoid receptors that either impair receptor internalization or 
slow desensitization. 

K05 DA021696 Mackie (PI) 2007-2018 

NIH  Cannabinoid Modulation of Cell Function 
This career development grant provides support of Dr. Mackie’s salary.  He receives no salary support from 
his other grants. 

R01 DA041229 Hohmann (PI), Mackie (dual PI) 2016-2021 

NIH Role of CB2 in analgesic mechanisms 
This project examines (1) the mechanism of gabapentin’s enhancement of CB2 receptor signaling and (2) 
the role of CB2 receptors in specific cell populations for CB2 agonist-mediated analgesia. 

R01 DA41456 Mackie (PI), Manzoni (dual PI) 2017-2022 
NIH Sex-specific critical periods determine the effects of cannabinoids on the mesocorticolimbic system 
This project examines: (1) the sex-specific development of the mesocorticolimbic endocannabinoid system 
in rodents. (2) Determine how this development is disrupted by adolescent THC exposure. And, (3) 
determine the behavioral and synaptic consequences of this disruption with a focus on the emergence of 
social play. 

R21 DA44004 Mackie (PI) 2017-2019 

Does GPR119 mediate the beneficial metabolic effects of THC? 
This project tests the hypothesis that the decreased risk for metabolic syndrome and type II diabetes seen 
in chronic cannabis users is due to activation of gut GPR119 by THC and its metabolites. 

R21  DA044000 Kalinovsky (PI), Mackie (dual PI) 2018-2020 

Cannabinoids play a central role in cerebellar development 
This project examines the role of endocannabinoids in the early postnatal development of the cerebellum, 
with a focus on the anterior lobules. 

Completed 

R21 DA039463 Mackie (PI) 2015-2017 

NIH Adolescent THC, microglial activation, neuroinflammation, and their long-term consequences 
This project uses a mouse model to examine the impact of adolescent THC on microglial activation, 
neuroinflammation, and the frontal cortex transcriptome. 
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OMB No. 0925-0001/0002 (Rev. 08/12 Approved Through 8/31/2015) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: McKinlay, James B 

eRA COMMONS USER NAME (credential, e.g., agency login): JMCKINLA 

POSITION TITLE: Assistant Professor, Biology 

EDUCATION/TRAINING 

INSTITUTION AND LOCATION 
DEGREE 

Completion 
Date 

MM/YYYY 

FIELD OF STUDY 

University of British Columbia BSc Hons. 05/01 Env. Microbiology 

Michigan State University Pro. MSc 05/03 Ind. Microbiology 

Michigan State University 

University of Washington 

PhD 

Postdoctoral 

12/06 

06/11 

Microbiology 

Microbiology 

PERSONAL STATEMENT 
My research program focusses on bacterial metabolism as it pertains to the physiology of the cell, metabolic 
interactions between species, and the sustainable production of biofuels and other chemicals. My lab uses 
analytical chemistry, biochemistry, genetics, genomics, 13C-tracer experiments (13C-metabolic flux analysis) and 
kinetic models to decipher how microbes transform elements, electrons, and energy into metabolic products. As 
we apply these approaches to understudied bacteria and lifestyles, our findings have challenged the dogmatic 
roles of well-known metabolic pathways and modules, such as a major electron-balancing role of the Calvin cycle 

purple nonsulfur bacteria. Our research has also led to potential avenues for biotechnology, such as the use 
 non-growing phototrophic cells for converting organic waste into H2 biofuel and our discovery that Zymomonas 

mobilis can use inexpensive N2 gas with potential multi-million dollar cost savings for the cellulosic ethanol 
industry. I have authored 22 research papers, 2 preprints, 3 reviews, and 2 book chapters on microbial physiology 
and metabolism from both fundamental and applied perspectives. My expertise has been broadly recognized, 

 I currently serve as the Councilor for Division K (Microbial physiology and metabolism) on the Council for 
Microbial Sciences in the American Society for Microbiology, the largest life science society in the world. 

foster a productive environment in which undergraduates, graduate students and postdocs are all important 
contributors to our research program. Since starting my lab in 2011, my lab has always had a majority of female 
researchers. My first postdoc, Dr. Breah LaSarre was an NIH NRSA recipient and has authored or coauthored 

 papers or preprints since joining my lab (my second postdoc just started in January 2018). I will graduate my 
first PhD student, Alexandra McCully in April 2018 with a major in Microbiology and a minor from the QCB 
program. She has already authored or coauthored five papers in my lab and more are expected. Ms. McCully 
will start her postdoc in Alfred Spormann’s lab at Stanford in Summer 2018. My two other graduate students 
each have one paper so far. All of my students fill out an individual development plan once a year and have a 
discussion about it with me and with their committee. Several undergraduates have come through my lab with 
four having coauthored a paper, including Gina Gordon who was first author on a research paper. She recently 
earned her PhD from U Wisconsin and is working at a biotech company in St. Louis. 

MCKINLAY, JB, CS Harwood. 2010. Carbon dioxide fixation as a central redox cofactor recycling mechanism 
in bacteria. Proc. Natl. Acad. Sci. U.S.A. 107: 11669-11675. PMCID: PMC2900684. 

MCKINLAY, JB, Y Oda, M Rühl, AL Posto, U Sauer, CS Harwood. 2014. Non-growing Rhodopseudomonas 
palustris increases the hydrogen gas yield from acetate by shifting from the glyoxylate shunt to the 
tricarboxylic acid cycle. J. Biol. Chem. 289: 1960-1970. PMCID: PMC3900946. 
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Kremer, TA, B LaSarre, AL Posto, JB MCKINLAY. 2015. N2 gas is an effective fertilizer for bioethanol 
production by Zymomonas mobilis. Proc. Natl. Acad. Sci. U.S.A. 112: 2222-2226. PMCID: PMC4343144. 

POSITIONS AND HONORS 

Positions and Employment 
2000-2001 Undergraduate researcher, U British Columbia, Dept of Microbiology, Advisor: WW Mohn 
2001-2003 MSc Researcher, Michigan State U, Dept of Microbiol and Mol Genet, Advisor: JG Zeikus 
2003-2006 Graduate Researcher, Michigan State U, Dept of Microbiol and Mol Genet, Advisors: C Vieille 

and JG Zeikus 
2007 2011 Postdoctoral Researcher, U of Washington, Dept. of Microbiology, Advisor: CS Harwood 
2011-present Assistant Professor of Biology, Indiana University, Bloomington 

Other Experience and Professional Memberships 
2004 Scientific advisor to Ross School of Business students, U. of Michigan 
2008 Scientific advisor to Technopreneurship & Innovation Program students, Nanyang Technological U. 
2009 Consultant for Targeted Growth Inc., Seattle, WA. 
2013 Panelist and participant. Biological Hydrogen Production Workshop, NREL, Golden, CO 
2013-14 Grant proposal review panelist, US Department of Energy, Biological and Environmental Research 
2013-18 Editorial Board Member, Applied and Environmental Microbiology 
2015-17 Ad hoc grant reviewer for the National Science Foundation 
2015- Research member, Lugar Center for Renewable Energy, IUPUI, Indianapolis 
2016-18 Division K Councilor, American Society for Microbiology, Microbial Physiology and Metabolism 

Honors 
2012 ORAU Ralph E Powe Junior Faculty Enhancement Award 
2012 US Department of Energy Early Career Award 
2015 RG Hansen Award Lecture, Department of Biochemistry and Molecular Biology, MSU 
2015 Indiana University Trustees Teaching Award 
2017 Indiana University Outstanding Junior Faculty Award 
2018 National Science Foundation CAREER Award 

CONTRIBUTIONS TO SCIENCE 

Physiological diversity in purple nonsulfur bacteria (PNSB). PNSB are the most metabolically versatile 
organisms known. I have made contributions to both a fundamental and applied understanding of PNSB 
metabolism, particularly under phototrophic conditions where organic compounds served as a carbon source. 
This lifestyle comes with a challenge in managing electrons; how is the essential process of oxidizing electron 
carriers like NADH back to NAD+ carried out without respiration or fermentation? As a postdoc, I used stable 
isotopes to show that the CO2-fixing Calvin cycle accounts for about half of the electron carrier oxidation in a 
model PNSB, highlighting an important but non-canonical role for Calvin cycle. I have since addressed a 
challenge to this role in my lab’s first publication with an undergraduate, Gina Gordon, as first author. We have 
also applied our knowledge to redirect electrons to increase H2 biofuel yield and rate. Currently we are using 
stable isotopes, genetics, and physiological assays to characterize a PNSB that appears to have a second CO2 

fixing pathway that is partially redundant with the Calvin cycle. 

My lab is also examining the localization of photosynthetic apparatus in PNSB. With the support of an NIH NRSA 
my postdoc, Dr. Breah LaSarre, and excellent microscopy facilities and cell biology expertise at IU, we have 

revealed unusual but reproducible patterns of photosynthetic apparatus localization in 14 species of PNSB that 
do not correlate with PNSB phylogeny or intracellular membrane architecture. We are currently using genetic 
approaches to identify and characterize the genetic factors that control the development and location of the 
photosynthetic apparatus in coordination with the cell cycle. 

Contact PD/PI: GIEDROC, DAVID P.
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MCKINLAY, JB, CS Harwood. 2010. Carbon dioxide fixation as a central redox cofactor recycling mechanism 
in bacteria. Proc. Natl. Acad. Sci. U.S.A. 107:11669-11675. PMCID: PMC2900684. 

Gordon, GC, JB MCKINLAY. 2014. Calvin cycle mutants of photoheterotrophic purple non-sulfur bacteria fail 
to grow due to an electron imbalance rather than toxic metabolite accumulation. J. Bacteriol. 196:1231-
1237. PMCID: PMC3957710. 

McCully, AL, JB MCKINLAY. 2016. Disrupting Calvin cycle phosphoribulokinase activity results in proportional 
increases to both H2 yield and specific H2 production rate. Int. J.H2 Energ. 41:4143-4149. 

LaSarre, B, DT Kysela, BD Stein, A Ducret, YV Brun, JB MCKINLAY. Discrete localization of photosynthetic 
membranes among purple nonsulfur bacteria. bioRxiv. 
https://www.biorxiv.org/content/early/2018/01/17/248997 

Metabolic interactions in a bacterial coculture. In nature, microbial activities are invariably intertwined, in 
some cases leading to cooperative relationships, such as nutrient cross-feeding. Cross-feeding relationships 
have been implicated in important processes ranging from driving global geochemical cycles to influencing 
human health. Using defined mutations and growth conditions, my lab developed a stable coculture between 
fermentative Escherichia coli and R. palustris in which one species cannot survive without the other. The stable 
coexistence along with kinetic models we developed and genetic tools for both species has greatly facilitated 
our ability to address questions on bacterial metabolic interactions. For example, we determined that the cross-
feeding level can promote secondary toxic attributes of a cross-fed nutrient when it accumulates to higher 
concentrations. In another study, we determined that growth-independent metabolism needed to generate 
maintenance energy during starvation can expand the conditions over which cross-feeding relationships can 
establish and persist, helping to explain why cross-feeding interactions are wide-spread in nutrient-poor 
environments. We have also revealed that when cross-fed nutrients have value to all species involved then 
competition for a cross-fed nutrient can arise and the relative competitive traits of the species determines whether 
coexistence or extinction will result. We are now examining the role of spatial proximity in deciding population 
dynamics in cooperative cross-feeding communities. For this work we are also in the early stages of a 
collaboration with fellow QCB trainer, Prof. Sima Setayeshgar to develop models that can simulate individual 
cross-feeding cells in space and time. 

LaSarre, B, AL McCully, JT Lennon, JB MCKINLAY. 2017. Microbial mutualism dynamics governed by dose-
dependent toxicity of cross-fed nutrients. ISME J. 11:337–348. PMCID: PMC5270580. 

McCully, AL, B LaSarre, JB MCKINLAY. 2017. Growth-independent cross-feeding modifies boundaries for 
coexistence in a bacterial mutualism. Environ. Microbiol. 19: 3538-3550. PMID: 28654212. 

McCully, AL, B LaSarre, JB MCKINLAY. 2017. Recipient-biased competition for an intracellulary generated 
cross-fed resources is required for coexistence in a bacterial mutualism. mBio. 8: e01620-17. PMCID: 
PMC5705916. 

Characterizing and engineering fermentative bacteria for biofuel production. Cellulosic ethanol offers more 
environmental benefits compared to traditional grain ethanol. However, cellulosic feedstocks are nitrogen-poor 
and millions of dollars must be spent on nitrogen fertilizers to grow the ethanol-producing yeast. Zymomonas 
mobilis is a bacterium that has been viewed as a potential rival to yeast for ethanol production. My lab discovered 
that Z. mobilis can use N2 gas as a nitrogen source without detracting from the high ethanol yield. I estimated 
that using N2-fixing bacteria could save a single cellulosic ethanol facility over $1 million per year. 

My lab is now working on characterizing fermentative metabolism in the fastest-growing organism known, Vibrio 
natriegens. In a collaboration with Prof. Ankur Dalia, we are applying combinatorial genetics to both understand 

fermentative metabolism and engineer it for the production of useful products like bioplastics and biofuels. 

Kremer, TA, B LaSarre, AL Posto, JB MCKINLAY. 2015. N2 gas is an effective fertilizer for bioethanol 
production by Zymomonas mobilis. Proc. Natl. Acad. Sci. U.S.A. 112: 2222-2226. PMCID: PMC4343144. 

Dalia TN, CA Hayes, S Stolyar, CJ Marx, JB MCKINLAY, AB Dalia. 2017. MuGENT as a tool for synthetic 
biology in Vibrio natriegens. ACS Synthet. Biol. 6:1650–1655. PMID: 28571309. 
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D. RESEARCH SUPPORT 

Ongoing Research Support 

DE-SC0008131 McKinlay (PI) 07/01/12-06/30/18 
Source: Office of Science (BER), US Department of Energy Early Career Research Program 
Title: Metabolism and evolution of a biofuel-producing microbial coculture 
Goals: Develop a stable experimental coculture and identify the metabolic and evolutionary factors affecting 
microbial interactions and H2 production. 
Role: PI 

W911NF-14-1-0411 Lynch (PI) 11/01/14-10/31/20 
Source: US Army Research Office, Multidisciplinary University Research Initiative 
Title: Mechanisms of prokaryotic evolution. 
Goals: Determine the influence of starvation and syntrophic interactions on microbial evolution. 
Role: Co-PI 

CSP-502893 McKinlay (PI) 
Source: Community Science Program, US Department of Energy, Joint Genome Institute. 
Title: Identification of genetic factors for obligate syntrophy and biofuel production in a synthetic bacterial 

coculture. 
Goal: Identify mutations in evolved cocultures of phototrophic and fermentative bacteria. 
Role: PI 

W911NF-17-1-0159 McKinlay (PI) 04/13/17-04/14/18 
Source: US Army Research Office, Defense University Research Instrumentation Program 
Title: Connecting phenotype to genotype in evolved prokaryotic populations. 
Goals: Apply equipment to facilitate screening and characterization of evolved populations of bacteria to 
understand the phenotypic effects of accumulated mutations. 
Role: PI 

1726633 Karty (PI) 07/01/17-06/30/18 
Source: National Science Foundation, Major Research Instrumentation Program. 

Title: Acquisition of a high resolution GC MS MS with fully automated sample preparation to advance chemical 
synthesis, metabolomics, and geochemical research at IU, Bloomington. 
Goal: Enhance mass spectrometry procedures on campus for small molecule analyses. 
Role: Co-PI 

1749489 McKinlay (PI) 01/01/18-12/31/22 
Source: National Science Foundation, (BIO) Division of Molecular and Cellular Biosciences. 
Title: CAREER: The impact of spatial-positioning mechanisms on the metabolic interactions and emergent 
properties of synthetic bacterial communities. 
Goals: Define the role of molecular factors in determining spatial arrangements of subpopulations in cross-
feeding bacterial communities. 
Role: PI 

Completed Research Support 

1F32GM112377-01 LaSarre (PI) 01/01/15-12/31/17 
Source: National Institutes of Health, Ruth L. Kirschstein National Research Service Award (NRSA) (F32) 
Title: Interplay Between Prokaryotic Organelle Dynamics and Cell Physiology. 
Goals: Understand prokaryotic organelle development and responses to environmental perturbations. 
Role: Sponsor 

Contact PD/PI: GIEDROC, DAVID P.
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Pending Research Support: 

DE-FOA-0001865 Dalia (PI) 07/01/18-06/30/21 
Source: Office of Science (BER), US Department of Energy. 
Title: Development of multiplex genome editing by natural transformation in fast-growing Vibrio natriegens and 
expansion into heterologous hosts. 
Goals: Develop and apply combinatorial genetic tools to probe large genetic solution spaces and optimize 
biofuel production in V. natriegens and other bacterial platforms. 
Role: co-PI 

Contact PD/PI: GIEDROC, DAVID P.
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OMB No. 0925-0001 and 0925-0002 (Rev. 09/17 Approved Through 03/31/2020) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Suchetana Mukhopadhyay 

eRA COMMONS USER NAME (credential, e.g., agency login): sumukhop 

POSITION TITLE: Associate Professor of Biology 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

DePauw University, Greencastle, IN B.A. 1991 Chemistry 

University of Illinois at Chicago, Chicago, IL Ph.D. 1996 Biochemistry 

U. Texas Southwestern Medical Center, Dallas, TX Postdoc 1996 1999 Pharmacology 

Purdue University, West Lafayette, IN Postdoc 1999 2005 Structural Biology 

Personal Statement 
The long-term goal of my research program is to determine the mechanisms of arbovirus entry and 

assembly. Using alphaviruses as a model system, we identify how viral and host factors promote and 
inhibit virus production. Our research program utilizes several complementary approaches including 
structure determination by cryo electron microscopy, single-particle imaging, cell biology, genetics, and 
biochemistry. Our research seeks to identify the fundamental pathways used by arboviruses, how these 
are conserved in different vectors and hosts, and how these pathways ways can be exploited for 
applications such has medical imaging and drug delivery.  Last, our results will potentially provide us with 
specific sites to target for vector control, vaccination, and/or anti-viral treatment. 

I value mentoring in the research lab, the classroom, and community. As a PI, I have trained/am 
training 6 PhD students, 4 MA students, 4 post-docs, and 24 undergraduates. Graduate students in my 
research lab are from both the Microbiology and Biochemistry graduate programs, 4 and 6 students 
respectively, emphasizing my interdisciplinary approach to research. Of the graduate students and post-
docs trained, 3 are URM and 7 are women. Lab alumni have secured positions as tenure-track faculty, 
industrial postdocs, industrial research scientists, lecturers, and academic post-docs. 

In my lab, I have guidelines which best illustrate my mentoring goals. First, PhD students must publish 
at least 1 first-author paper (but most publish more), they must mentor one undergraduate student for at 
least a semester, and they must present once at an International meeting (such as American Society of 
Virology) and once to an audience outside their major field. Together, each student receives personalized 
attention and is trained in research, mentoring, and science communication which are essential no matter 
their career path. 

Each year, I teach an upper-level microbiology lab course (Virology laboratory) and the first half of the 
Graduate virology course that is required by Microbiology students. In 2013 I received the IU Trustees 
Teaching Award. I have worked with Community Outreach programs, been a lab mentor and teach 2-3 lab 
sections annually for the Jim Holland Summer Diversity Program since the program’s inception in 2014, 
and most recently worked with WonderLab science museum to put together an exhibit on Patterns found in 
Science. 

Positions and Honors 
Positions and Employment 

2005-2013 Assistant Professor, Department of Biology, Indiana University, Bloomington, IN 

Contact PD/PI: GIEDROC, DAVID P.
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2008- Member of IU Nanoscience Center 
2010- Adjunct Assistant Professor of Molecular and Cellular Biochemistry, Indiana University, 

Bloomington, IN 
2013- Associate Professor (with tenure), Department of Biology, Indiana University, Bloomington, IN 

Training faculty: Microbiology graduate program, Molecular and Cellular Biochemistry graduate program, 
Quantitative Chemical Biology training program, Biophysics and Structural Biology working group and 
Abiotic and Biotic Assembly working group. 

Other Experience and Professional Memberships 
1996-present American Association for the Advancement of Science (AAAS) 
1999-present American Society of Virology (ASV) 

2017-2019 Program committee 
2018-2020 Finance committee 

2005-present American Society of Microbiology (ASM) 
2008 Organizer Indiana Microscopy Society Spring Meeting 
2015 Keynote Speaker Physical Virology GRS 
2015-present Editorial board, Virology 
2017-2020 ICTV Togaviridae Study Group 
2019 Co-Chair, Physical Virology GRC 

Honors 
1992-3, 1995 UIC Chancellor’s student service award  
1993 UIC Department of Chemistry graduate student teaching award 
1995 UIC Department of Chemistry John Murage award (Outstanding graduate student 

award) 
1997-99 NCI Training grant recipient 
2013 IU Trustees Teaching Award Indiana University 
2018 State of the Art Speaker 37th Annual American Society of Virology Meeting 

Contributions to Science 
 Mechanisms of envelope glycoprotein regulation. The alphavirus particle consists of two main 

glycoproteins, E2 and E1.  During assembly, there are three other proteins that are synthesized and their roles 
were not known.  Our lab was the first to demonstrate that the E3 protein acts as a chaperone for its cognate 
E2 protein to aid in spike formation during particle assembly. Our lab has also identified residues that are 
important for proper spike assembly and disassembly, and these residues have been verified experimentally 
and computationally. 

1. Zeng, X., Mukhopadhyay, S., and Brooks III, C. L. (2015) Residue level resolution of alphavirus 
envelope protein interactions in pH dependent fusion. Proc. Natl. Acad. Sci. USA. 112(7):2034-9. PMID 
25646410 

2. Snyder, A. J. and Mukhopadhyay, S. (2012) The Alphavirus E3 protein functions in a clade-specific 
manner. J Virol. 86(24):13609-20. PMID 23035234 

3. Snyder, A. J., Sokoloski, K. J., and Mukhopadhyay, S. (2012) Mutating conserved cysteines in the 
alphavirus E2 glycoprotein causes virus-specific assembly defects. J. Virol. 86(6):3100-11.  PMID 
22238319 

4. Parrott, M. M., Sitarski, S. A., Arnold, R. J., Picton, L.. K., Hill, R. B., and Mukhopadhyay, S. (2009) 
Role of Conserved Cysteines in the Alphavirus E3 Protein. J. Virol. 83(6): 2480-2490. PMID 
19109378 

 Nucleocapsid core structure, function and applications in nanoparticles. Using purified components 
our lab has made in vitro assembled core-like particles from different Alphavirus capsid proteins.  We have 
demonstrated that a range of polyanionic cargo can be encapsulated and we were the first to demonstrate that 
core-like particles are functional.  That is the core-like particles can be enveloped by alphavirus glycoproteins 
and are able to enter a new cell.  This work established the parameters for studying alphaviral core assembly 
using minimal components. 

Contact PD/PI: GIEDROC, DAVID P.
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1. Wang, J. C., Mukhopadhyay, S., and Zlotnick, A. (2018) Geometric Defects and Icosahedral Viruses. 
Viruses. PMID 29300359 

2. Rayaprolu, V., Moore, A., Wang, C-Y, Goh, B. C., Perilla, J. R., Zlotnick, A., and Mukhopadhyay, S. 
(2017) Length of encapsidated cargo impacts stability and structure of in vitro assembled Alphavirus 
core-like particles. J. Phys.: Condens. Matter. 29(48):484003 PMID 28975896 

3. Wang, C-Y, Chao, C., Rayaprolu, V., Mukhopadhyay, S., and Zlotnick, A. (2015) Self-assembly of an 
Alphavirus core-like particle is distinguished by strong intersubunit association energy and structural 
defects. ACS Nano. 9(9):8898-8906 PMID 26275088 

4. Cheng, F., Tsvetkova, I. B., Khuong, Y., Moore, A., Arnold, R. J., Goicochea, N. L., Dragnea, B., and 
Mukhopadhyay, S. (2013) The packaging of different cargo into enveloped viral nanoparticles. Mol. 
Pharm.10(1):51-8. PMID 22876758 

 Viral and host factors involved in Alphavirus budding. Alphaviruses predominantly bud from the plasma 
membrane. The viral and host proteins required to facilitate viral budding is not known. We were the first to 
show that the post-translational modification is required for proper cellular localization of the TF protein. This is 
the first step in identifying the mechanism behind alphavirus budding. In addition to determining the proteins 
involved in budding, we want to determine the physical conformations that the lipid bilayer faces during the 
budding event. 

1. Lazaro G.R., Mukhopadhyay S, and Hagan M.F. (2017). Why enveloped viruses need cores—the 
contribution of a nucleocapsid core to viral budding. Biophysical J. in press 

2. Ramsey, J. and Mukhopadhyay, S. (2017) “Disentangling the frames, the State of Research on the 
Alphavirus 6K and TF Proteins.” Viruses 9(8). pii: E228. PMID 28820485 

3. Ramsey, J., Renzi, E. C., Arnold, R. J., Trinidad, J. C., and Mukhopadhyay, S. (2016) “Palmitoylation 
of Sindbis virus TF protein regulates its plasma membrane localization and subsequent incorporation 
into virions.” J Virol. 91(3). pii: e02000-16. PMID 27852864 

4. Cheng, F. and Mukhopadhyay, S. (2011) Generating enveloped virus-like particle with in vitro 
assembled cores. Virology. 413(2):153-60.  PMID 21334709 

Arbovirus-host interactions. Arboviruses infect arthropods and vertebrates and present a different 
pathology and disease state in each organism.  Our lab has characterized the infectivity and particle content 
depending on cell line from which the virus was derived, thereby recapitulating the route of infection in cell 
culture. We determined that infectious particles encapsulate a host derived ribosomal subunit which increases 
replication while decreasing interferon response. This was the first time a molecular and biochemical approach 
was used to explain viral fitness between vector and host. 

1. Sokoloski, K.J., Haist, K.C., Morrison, T.E., Mukhopadhyay, S. and Hardy, R.W. (2015) NonCapped 
Sindbis virus genomic RNAs and their role during Alphaviral infection. J. Virol. 89(11):6080-92. PMID 
25833042 

2. Tsetsarkin, K.A., Chen, R., Yun, R., Rossi, S.L., Plante, K.S., Guerbois, M., Forrester, N., Perng, G.C., 
Sreekumar, E., Leal, G., Huang, J., Mukhopadhyay, S., and Weaver, S.C. (2014) Multi-peaked Aedes 
albopictus-adaptive landscape for chikungunya virus evolution predicts continued increases in 
transmissibility. Nat Commun. 16(5):4084-4097. PMID 24933611 

3. Sokoloski, K.J., Snyder, A.J., Liu, N.H., Hayes, C.A., Mukhopadhyay, S., and Hardy, R.W. (2013) 
Encapsidation of host-derived factors correlates with enhanced infectivity of Sindbis virus. J. Virol. 
87(22):12216-12226. PMID 24006438 

4. Tsvetkova, I. B., Cheng, F., Ma, X., Moore, A. W., Howard, B., Mukhopadhyay, S., and Dragnea, B. 
(2013) Fusion of mApple and Venus fluorescent proteins to the Sindbis virus E2 protein leads to 
different cell-binding properties. Virus Res. 177(2):138-146. PMID 23916968 

Additional Information: Research Support and/or Scholastic Performance 
Current funding 
NIH Weaver (PI), Mukhopadhyay (subcontract) 9/01/15-08/31/20 
Trajectory of Vector-adaptive Chikungunya Virus Evolution Enveloped Virus Assembly and Budding 
The goal of this project is to predict evolutionary changes the Chikungunya virus undergoes in different 
mosquito species to maintain a fitness advantage. 

Contact PD/PI: GIEDROC, DAVID P.
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 CTSI Mukhopadhyay (PI) 7/01/17-6/30/19 
Dissecting the Molecular Mechanism for Vector Adaptation in Chikungunya Virus Infection 
The goal of this project to determine fusogenic structures of different CHIK strains and correlate structure with 
vector preference. 

IU IAS Mukhopadhyay (PI) 12/01/17-11/30/19 
How does the Alphavirus TF protein promote viral infection? 
The goal of this project is to determine how the different palmitoylation states of the TF protein contribute its 
activity as a virulence factor in animals. 

Pending 
NIH Schlebach (PI), Mukhopadhyay (co-PI) 9/01/18-08/31/20 
Topological Heterogeneity as an Evolutionary Source of Structural Diversity in Viral Polyproteins 
The goal of this project is to determine the topological structure of the alphavirus polyprotein and how that 
affects 6K and TF production during an infection. 

Past (External funding) 
Enveloped Virus Assembly and Budding (Role: PI) 
NSF MCB 1157716 
$367,868 
6/01/12-5/31/17 

Role of CHIK CP in Virus Infection (Role: PI) 
Assembly Biosciences 
$143,626 
12/01/15-4/30/17 

Host Determinants of Alphavirus Replication (Role co-PI, PI: RW Hardy) 
NIH NIAID, R01 AI0090077 
$1,842,671 (total 5 years) 
5/15/10-4/30/16 

Contact PD/PI: GIEDROC, DAVID P.
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NAME: Jonathan P. Schlebach 

eRA COMMONS USER NAME (credential, e.g., agency login): SCHLEBJ 

POSITION TITLE: Assistant Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

University of Illinois at Urbana Champaign BS 05/2007 Biochemistry 

Purdue University PhD 04/2012 Biophysics 

Vanderbilt University School of Medicine Postdoc 07/2016 Structural Biology 

 Personal Statement 

The Quantitative Chemical Biology Program (QCB) at has significantly enhanced my ability to train students, and 
has provided a significant boost to the broader biomedical research community at IU Bloomington. Given the 
value this program offers, I have made a special point to ensure that our lab members (myself included) 
participate in all QCB events. Interactions at QCB events have provided my students with additional opportunities 
to explore new intersections between scientific disciplines. Furthermore, these interactions have led to three new 
collaborations with other QCB labs; one of which has already lead to a new publication with the Ziarek Lab 
(published at Protein Science, In Press). As a result of these collaborations, our lab has started work on new 
systems, including the structural polyproteins of RNA viruses. Our collaborations have also provided 
opportunities for several of my students to gain mentoring from additional PI’s involved in the QCB program, 
including Amar Flood and Suchetana Mukhopadhyay. Finally, several of my students have been given the 
opportunity to presented their research at QCB events, which has provided valuable opportunities to get outside 
perspectives and to practice their presentation skills. For these reasons, I remain an avid supporter of the QCB 
program, and will continue to support the growth of this training program at IU Bloomington. 

1. Schlebach, J. P. & Sanders, C. R. The safety dance: biophysics of membrane protein folding and 
misfolding in a cellular context. Q. Rev. Biophys. 48, 1-34, (2015). PMCID: PMC4339315 

 Positions and Honors 

Positions and Employment 
2012- 2014 Postdoctoral Fellow, Vanderbilt University School of Medicine 
2014- 2016 NIH Postdoctoral Fellow, Vanderbilt University School of Medicine 
2016-Present Assistant Professor, Department of Chemistry, Indiana University- Bloomington 

Honors 
2017 Herbert Tabor Young Investigator Award, Journal of Biological Chemistry 
2014 NIH Ruth L. Kirschstein National Research Service Award (NRSA) postdoctoral fellowship 
2011 Jenkins-Knevel Award for Outstanding Graduate Research 
2011 Bilsland Dissertation Fellowship for Academic Excellence, Purdue University 
2009 Dr. C. Wayne and Helen C. McKeehan Graduate Fellowship, Purdue University 

 Contribution to Science 

Contact PD/PI: GIEDROC, DAVID P.
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The physical drivers of integral membrane protein folding and assembly remain poorly understood. My early 
studies centered on the development of a novel method to probe membrane protein folding, which we 
optimized using the model membrane protein bacteriorhodopsin (bR). However, during validation of this 
method, we uncovered a previously unknown variable that influences the kinetics and thermodynamics of bR 
folding. This finding had critical implications for the interpretation of a decade’s worth of research on the 
energetics of membrane protein folding. Based on these results, we carried out a comprehensive re-
evaluation of its folding kinetics and eventually characterized the structure of the rate-limiting transition state 
for bR folding. Surprisingly, the results revealed that, unlike soluble proteins, the formation of sequence-distant 
tertiary contacts does not seem to limit its folding rate. Collectively, this work served to unify a number of 
previous observations while highlighting a mysterious aspect of membrane protein folding that remains an 
active area of research in the field of membrane protein biophysics. 

A. Schlebach, J. P., Kim, M. S., Joh, N. H., Bowie, J. U. & Park, C. Probing Membrane Protein Unfolding 
with Pulse Proteolysis. J. Mol. Biol. 406, 545-551, (2011). PMCID: PMC3039306 

B. Schlebach, J. P., Cao, Z., Bowie, J. U. & Park, C. Revisiting the Folding Kinetics of Bacteriorhodopsin. 
Protein Sci. 21, 97-106, (2012). PMCID: PMC3323784 

C. Cao, Z., Schlebach, J. P., Park, C. & Bowie, J. U. Thermodynamic Stability of Bacteriorhodopsin Mutants 
Measured Relative to the Bacterioopsin Unfolded State. Biochim. Biophys. Acta 1818, 1049-1054, 
(2012). PMCID: PMC3272320 

D. Schlebach, J. P., Woodall, N. B., Bowie, J. U. & Park, C. Bacteriorhodopsin Folds Through a Poorly 
Organized Transition State. J. Am. Chem. Soc. 136, 16574-16581, (2014). PMCID: PMC4277764 

The tendency for certain integral membrane proteins to misfold in the cell is intimately linked to the molecular 
basis of numerous diseases. However, little is known about the biophysical characteristics of these pathogenic 
misfolding reactions. I previously led an interdisciplinary investigation of the biochemistry and biophysics of 
the pathogenic misfolding of peripheral myelin protein 22 (PMP22), a process linked to a spectrum of 
peripheral neuropathies associated with Charcot-Marie-Tooth disease. An initial characterization of the 
conformational equilibrium of PMP22 revealed that it exhibits an anomalously low conformational stability, 
which parallels its poor folding efficiency in the cell. In a subsequent analysis of 12 pathogenic variants of 
PMP22, we showed that the extent of destabilization caused by these mutations is directly proportional to the 
extent of cellular mistrafficking and the extent of dysmyelination exhibited by patients harboring each 
respective mutation. Our results firmly established membrane protein misfolding as the key culprit in the 
molecular basis of this spectrum of disorders, and highlighted PMP22 as a favorable drug target. This work 
represents the first quantitative demonstration of the linkage between the conformational stability and cellular 
trafficking of an integral membrane protein in mammalian cells. My experience in these endeavors has opened 
my eyes to new biomedical issues related to the conformational stability and of pathogenic integral membrane 
protein variants, which has paved the way for the innovative investigations detailed herein. 

A. Schlebach, J. P., Peng, D., Kroncke, B. M., Mittendorf, K. F., Narayan, M., Carter, B. D. & Sanders, C. 
R. Reversible Folding of Human Peripheral Myelin Protein 22, a Tetraspan Membrane Protein. 
Biochemistry, 52, 3229-3241, (2013). PMCID: PMC3762913 

B. Schlebach, J. P. & Sanders, C. R. Influence of Pathogenic Mutations on the Energetics of Translocon-
Mediated Bilayer Integration of Transmembrane Helices. J. Mem. Biol. 248, 371-381, (2014). PMCID: 
PMC4362857 

C. Schlebach, J. P., Narayan, M., Alford, C., Mittendorf, K. F., Carter, B. D, Li, J. & Sanders, C. R. 
Conformational Stability and Pathogenic Misfolding of the Integral Membrane Protein PMP22. J. Amer. 
Chem. Soc. 137, 8758-8768, (2015). PMCID: PMC4507940 
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D. Mittendorf, K. F., Marinko, J. T., Hampton, C. M., Ke, Z., Hadziselimovic, A., Schlebach, J. P., Law, C. 
L., Wright, E. R., Sanders, C. R. & Ohi, M. D. Peripheral Myelin Protein 22 Alters Membrane Architecture. 
Sci. Adv. 3, e1700220 (2017). PMCID: PMC5498104 

The organization of integral membrane proteins within cellular membranes is critical for a wide variety of 
biochemical processes. Though highly contentious, there is significant evidence to suggest membrane 
organization is mediated in part by the partitioning of integral membrane proteins between coexisting liquid-
disordered and liquid-ordered membrane phases (the lipid raft hypothesis). To test whether certain structural 
features of integral membrane proteins are capable of driving integral membrane proteins into cholesterol-
rich, liquid-ordered membrane domains, we studied the phase partitioning of various “lipid raft” associated 
human integral membrane proteins in phase-separated giant unilamellar vesicles. The results showed that 
the structural properties of several membrane proteins known to bind cholesterol and/or naturally reside in 
cholesterol-rich membranes are not sufficient to endow these proteins with an intrinsic preference for liquid-
ordered membrane domains. This finding suggests that the structural properties of integral membrane 
proteins may be less critical for the targeting of integral membrane proteins to ordered membrane domains 
than other biochemical factors, such as post-translational modifications. 

A. Schlebach, J. P., Barrett, P. J., Day, C. A., Kim, J. H., Kenworthy, A. K. & Sanders, C. R. Topologically 
Diverse Human Membrane Proteins Partition to Liquid-Disordered Domains in Phase-Separated Lipid 
Vesicles. Biochemistry. 55, 985-988, (2016). PMCID: PMC4766968 

Small plasma membrane invaginations known as caveolae play a central role in the organization and 
intracellular trafficking of cellular membranes. The assembly of caveolae is scaffolded by caveolin proteins, 
which feature an anomalous membrane topology. Mutations in the caveolin 3 (Cav3) isoform, which is 
predominantly expressed in skeletal muscle, are responsible for a spectrum of muscular disorders including 
Limb-girdle muscular dystrophy. The effects of these mutations on the structure and topology of Cav3 result 
in a pathogenic loss of function. However, the basic structural properties that give rise to Cav3 function remain 
relatively unexplored. I played a significant role in the design, execution, and interpretation of pioneering 
investigations into the structural properties of Cav3. These investigations first revealed that lipid modifications 
known to mediate Cav3 function have little influence on the structure of the protein. Subsequent investigations 
revealed that the cytosolic N-terminal domain undergoes a large-scale topological rearrangement that is 
mediated by pH and/ or membrane curvature. Due to the fact that a large fraction of pathogenic Cav3 
mutations alter the charge-state of this domain, the results highlight a potential mechanism for the pathogenic 
loss of function responsible for Limb-girdle muscular dystrophy and various other related caveolinopathies. 

A. Kim, J. H., Peng, D., Schlebach, J. P., Hadziselimovic, A. H. & Sanders, C. R. Modest Effects of Lipid 
Modifications on the Structure of Caveolin-3. Biochemistry. 53, 4320-4322, (2014). PMCID: PMC4100780 

B. Kim, J. H., Schlebach, J. P., Lu, Z., Peng, D., Reasoner, K. C. & Sanders, C. R. A pH-Mediated Topological 
Switch within the N-Terminal Domain of Human Caveolin-3. Biophys. J. 110, 2475-2485, (2016). PMCID: 
PMC4906379 

Complete List of Published Work in MyBibliography: 
http://www.ncbi.nlm.nih.gov/myncbi/browse/collection/44780291/?sort=date&direction=descending 

Additional Information: Research Support and/or Scholastic Performance 

Ongoing Research Support 
Discretionary/ Startup 
Schlebach (PI) 
07/01/2016 
~$300,000 remaining 
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Completed Research Support 
F32 GM110929 
Schlebach (PI) 
05/01/14-05/01/16 

The goal of this project involves the elucidation of the structural and energetic factors that influence the 
partitioning of the 99-residue C-terminal fragment of the amyloid precursor protein (C99) between coexisting 
liquid-ordered (Lo) and liquid-disordered (Ld) phase membranes. 
Role: PI 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Setayeshgar, Sima 

eRA COMMONS USER NAME (credential, e.g., agency login): simaset 

POSITION TITLE: Associate Professor of Physics 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Massachusetts Inst. of Technology, Cambridge MA B.S. 06/1990 Physics 

Massachusetts Inst. of Technology, Cambridge MA B.S. 06/1990 Mathematics 

California Institute of Technology, Pasadena CA M.S. 06/1992 Physics 

California Institute of Technology, Pasadena CA Ph.D. 06/1998 Physics 

Northeastern University, Boston MA Postdoctoral 06/1998 Physics 

California Institute of Technology, Pasadena CA Postdoctoral 10/2000 Applied Mathematics 

Princeton University, Princeton, NJ Postdoctoral 08/2003 Physics & Appl. Math. 

Personal Statement 

am a theoretical physicist with interests at the interface between physics and biology on scales ranging from 
the molecular and cellular to the macroscopic.  Powerful experimental methods, such as genetic tools, 
microfluidics, atomic force, two-photon and fluorescence microscopy, and single-molecule techniques, have 
made biological systems an exciting area for quantitative research. The observation that problems and their 
methods of solution are common across different biological systems for example, phototransduction in the 
retina and chemotactic signal transduction in E. coli points to the existence of universal organizing principles. 
On the other hand, physical constraints may dictate different solution strategies to the same problem on 
different scales, for example locomotion of microscopic single-celled organisms at low Reynolds number 
versus that of macroscopic swimmers, and biochemical information processing at the single cell level versus 

 networks of neurons. A theme of my research program is understanding physical limits to the performance 
 biological systems, focusing primarily on bacteria as the “hydrogen atom” of cell biology. 

The major determinants of the fitness of bacterial populations in nature are their ability to grow/divide in their 
current environment and to spread into new environments capable of supporting their growth, with chemical 
sensing, motility and adhesion playing important roles. My work has focused on theoretical/computational 
studies of  (1) regulation of bacterial motility and adhesion as mechanisms crucial for surface colonization, in 
turn leading to biofilm formation and virulence, (2) physical limits and optimality in bacterial sensing and 
response, and (3) statistical mechanics of protein aggregation and evolution of higher order protein structure. 
Research in theoretical biophysics is strongly synergistic with, and arguably, driven by the experimental 
frontier.  Therefore, as a theorist, my scientific contributions also strongly reflect the need and desire to engage 
closely with related experimental opportunities and directions.  

I approach scientific questions with relevant analytical tools taken from the canon of theoretical physics: 
statistical mechanics and thermodynamics, elasticity, diffusion, fluid mechanics, dynamical systems and 
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pattern formation, and chemical physics. While much of my work is strictly analytical, I frequently employ 
computational tools both in conjunction with and independently, these ranging from small-scale simulations to 
large-scale numerical calculations that require the development of optimized codes to run on high-performance 
computing platforms. My method as a theorist is hands-on: I work closely with my experimental collaborators 
from providing input regarding experimental directions, to writing code and performing fits directly to 
experimental data alongside graduate students/postdocs. As such, I have an established track record of 
cross-disciplinary experiment-theory collaboration, an essential feature of research in biological physics. 

One consequence of the highly cross-disciplinary nature of my research program is a recognition of the critical 
need for the training of young scientists to be able to successfully operate within areas of chemical and 
biological research that demand quantitative approaches. I am strongly committed to the success of programs 
like the Quantitative and Chemical Biology (QCB) Training Program, which have demonstrated that it is 
possible to develop a cohort of students with experience in, and an appreciation for the value of, such 
approaches for frontier research in biological physics and chemical biology. I have trained 5 graduate students 
and 1 postdoc in Physics, and co-mentored 2 postdocs and 2 graduate students in Chemistry/Biology. I have 
a strong commitment to promoting diversity in the Physics department, both in my own research group as well 

 broadly, where I have served as organizer of the Women in Physics group (2004-2012).  I have served as 
faculty trainer in the NIGMS QCB program (2010-present), where I am active in promoting cross-fertilization 
between the Biophysics Ph.D. track in Physics and the QCB curriculum, through recruiting students from the 
QCB program to biophysics graduate courses and vice versa, lecturing in the QCB journal club, and 
participating in QCB scientific programs (student and external speaker seminar series). I also serve as liaison 
between QCB and the newly established American Physical Society Bridge Program (APS-BP) in the Physics 
department, which aims to increase the number of physics PhDs awarded to underrepesented minority 
students by creating transition (bridge) programs for students to successfully complete PhD programs: 
currently one student admitted through the APS-BP in Physics has transitioned to the QCB program as a 
trainee. 

Positions and Honors 

Positions and Employment 
2000-2003 Council on Science and Technology Postdoctoral Fellow, Princeton University, Princeton, NJ 
2003-2010 Assistant Professor of Physics, Indiana University, Bloomington IN 
2010- Associate Professor of Physics, Indiana University, Bloomington IN 

Other Experience and Professional Memberships 
1993- Member, American Physical Society 
1993- Member, Society for Industrial and Applied Mathematics 
2001 Newton Institute of Mathematical Sciences (U. of Cambridge) Senior Fellowship 
2003- Founder and (variously) Coordinator, Indiana University Bloomington Women in Physics Group 
2007 Co-Organizer, Boulder Summer School in Quantitative Biology, Boulder CO 
2008- Co-Founder and Faculty Advisor, Indiana University Women in Science, Technology, 
Engineering and Mathematics Living-Learning Center 
2011 Co-Organizer, Aspen Center for Physics Summer Program on “Computation and Behavior in 
Biological Systems”, Aspen CO 
2014 Co-Organizer, Aspen Center for Physics Summer Program on “Bacteria Meet Physics II” 
2014- Trainer and Member of Curriculum Committee, Indiana University Quantitative and Chemical 
Biology Graduate Training Program, NIGMS, NIH Grant T32 GM109825 

Honors and Awards 
1990 AMITA (Association of MIT Alumnae) Senior Merit Award 
1993,1995 ASCIT (Association of Students at Caltech) Teaching Awards 
2000 Princeton University Council on Science and Technology Postdoctoral Fellowship Award 
2005, 2012 Awards for Excellence in Undergraduate Teaching, Indiana University Physics Department 
2006 Joseph and Sofia Konopinski Teaching Award, Indiana University Physics Department 
2007 NSF CAREER Award, PHY-0645652 
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2007, 2013 Trustees Teaching Award, Indiana University 
2007 Outstanding Junior Faculty Award, Indiana University 
2008 Award for Excellence in Graduate Teaching, Indiana University Physics Department 

Contributions to Science 

Cellular Biophysics: bacterial morphology and adhesion 
In collaboration with labs of Indiana University biologists Yves Brun and Cecile Berne (collaborating 
researchers on the project proposed here) and IU chemist Bogdan Dragnea (co-PI on the project proposed 
here), I have carried out a series of investigations shedding light on the underlying nature of morphology 
and adhesion in the marine bacterium Caulobacter crescentus.  

With regard to the former, there had been observations that the stalk connecting the cell body to the 
holdfast anchoring it to a substrate lengthens under conditions of nutrient deprivation, but no clear 
understanding of the biological function of this response.  Motivated by experimental evidence in the Brun 
lab that stalks can take up and hydrolize phosphate molecules, I proposed and demonstrated 
mathematically the advantage of linear appendages in enhancing uptake in diffusion-limited environments. 
With regard to the latter, Caulobacter has been shown to adhere to a variety of surfaces using a 
microscopic holdfast anchor, characterized as nature’s strongest glue with a strength measured by others 
utilizing micropipette aspiration methods to be in excess of 68 N/mm2 [Tsang et al., PNAS 103, 5764-5768 
(2006)]. With experimental collaborators at Indiana, through analysis of dynamic force microscopy 
measurements of the holdfast rupture forces, we found that: (1) initial adhesion of holdfast to surfaces is 
dependent on the substrate hydrophobicity and roughness; (2) strength of adhesion is time dependent, 
suggesting a curing process; and (3) AFM indentation data indicate a complex structure that can be 
characterized as a polymeric brush layer, that is well described by the Alexander-de Gennes theory, 
surrounding a stiff holdfast core. With regard to (2), we developed a multi-step reaction and diffusion 
model of holdfast adhesion that provided a reconciliation of the smaller (by 2 to 3 orders of magnitude) 
adhesive forces on the short time scales (100s) of AFM measurements of holdfast-surface dwell time, with 
the micropipette results of Tsang et al. from elapsed surface contact time of approximately 24 hours. With 
regard to (3) my rigorous fits to nanoindentation measurements showed that the holdfast material 
properties required a multi-regime description, with a holdfast core described by an elastic modulus of 
E=0.3 GPa, comparable to epoxy glues. 

a. Wagner, J., Setayeshgar, S., Sharon, L.A., Reilly, J.P. and Brun, Y.V. (2006). A role in nutrient 
uptake for bacterial cell envelope extensions.  Proceedings of the National Academy of Sciences 
USA 103(31), 11772-11777. http://www.pnas.org/content/103/31/11772. PMCID: PMC1544245. 
Citations: 70 (Google Scholar), 50 (Web of Science) 

b. Berne, C., Ma, X., Licata, N.A., Neves, B.R.A, Setayesghar, S., Brun, Y.V. and Dragnea, B. (2013). 
Physiochemical properties of Caulobacter crescentus holdfast: a localized bacterial adhesive. 
Journal of Physical Chemistry B 117(36), 10492-10503. PMCID: PMC3926197 
http://pubs.acs.org/doi/abs/10.1021/jp405802e. 
Citations: 25 (GS), 16 (WS) 

c. Hernando-Pérez, M., Setayeshgar, S., Hou, Y., Temam, R., Brun, Y.V., Dragnea, B. and Berne, C. 
(2018). Layered structure and complex mechanochemistry underlie strength and versatility in a 
biological adhesive, mBio 9:e02359-17. https://doi.org/10.1128/mBio.02359-17. PMCID: 
PMC5801468 

Cellular Biophysics: biochemical signaling networks 
The performance of biological systems near physical limits has been demonstrated in a variety of biological 
systems and scales.  In context of biochemical signaling, cooperative interactions in the binding of multiple 
signaling molecules is a common mechanism for enhancing sensitivity in biochemical signaling. Revisiting 
and extending the classic work of Berg and Purcell on the physical limits of chemoreception within the 
framework of statistical mechanics, we showed that cooperativity makes reaching the fundamental limit set 
by the random arrival of diffusing signaling molecules at receptor sites easier, but cannot reduce the limit 
itself. 
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a. Bialek, W. and Setayeshgar, S. (2005).  Physical limits to biochemical signaling.  Proceedings of 
the National Academy of Sciences USA 102(29), 10040-10045. PMCID: PMC1177398. 
http://www.pnas.org/content/102/29/10040. 
Citations: 340 (GS), 210 (WS) 

b. Bialek, W. and Setayeshgar, S. (2008).  Cooperativity, sensitivity and noise in biochemical 
signaling.  Physical Review Letters 100, 258101. PMID: 18643705. 

c. http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.100.258101. 
Citations: 81 (GS), 50 (WS) 

Cellular Biophysics: bacterial motility 
With experimental collaborators, we identified novel spontaneous mutations in the motility apparatus of the 
plant pathogen Agrobacterium tumefaciens gutted of the chemotaxis sensory network proteins. These 
mutations led to randomly occurring reorientations, or tumbles, in the otherwise straight-swimming 
phenotype of chemotaxis-deficient cells, rescuing the nonexpanding colonies of the parent strain in motility 
agar. We developed a theoretical description of bacterial run-and-tumble diffusion in porous media, such 
as a biofilm matrix, soil or tissue the natural habitat for many cell types which elucidates how 
modifications of the motility apparatus resulting in a nonzero tumbling frequency allows for unjamming of 
cells at internal boundaries, leading to net migration. While this work addresses fundamental aspects of 
bacterial locomotion, our results also have direct relevance to biomimetic engineering of microrobots 
emulating bacteria, for controlled navigation and cargo delivery in applications such as medical diagnosis, 
drug delivery and bioremediation in the fluid-filled porous environments that constitute human tissues, 
biofilm exopolymeric matrix and soil. 

a. Mohari, B., Licata, N.A., Kysela, D.T., Merritt, P.M., Mukhopadhyay, S., Brun, Y.V., Setayeshgar, S. 
and Fuqua, C. (2015).  Novel pseudotaxis mechanisms improve migration of straight swimming 
bacterial mutants. mBio 6(2), e00005-15. http://mbio.asm.org/content/6/2/e00005-15. PMCID: 
PMC4358000. 
Citations: 7 (GS), 5 (WS) 

b. Licata, N.A., Mohari, B., Fuqua, C. and Setayeshgar, S. (2016).  Bacterial diffusion in porous media. 
Biophysical Journal 110(1), 247-257. http://www.cell.com/biophysj/abstract/S0006-3495(15)01117-0 
PMCID: PMC4805881. 
Citations: 11 (GS), 6 (WS) 

Pattern formation in chemical and biological systems 
Nonlinear processes leading to instabilities in systems far from equilibrium are responsible for the 
spatiotemporal phenomena that occur all around us, from fluids to chemical and biological systems, with 
striking similarities between macroscopic patterns in systems with different microscopic descriptions. Most 
of the observed patterns in nature are nonequilibrium, dissipative structures which cannot be understood in 
terms of minimizing a free energy, unlike their equilibrium counterparts, such as crystals. Nonetheless, 
common mechanisms underlying the formation of such patterns can be identified: linear instability, slaving 
to marginal modes near onset, and nonlinear saturation. Theoretical approaches are focused on 
understanding generic properties of pattern-forming systems by building simple mathematical models of 
controlled and reproducible experimental systems, such as Rayleigh-Benard convection or patterns and 
waves in chemical systems, with the goal of extending these findings to more complicated physical and 
biological systems. The following works address pattern formation in reaction-diffusion diffusions with 
relevance to patterning in development and waves in excitable systems. 

a. Setayeshgar, S. and Cross, M.C. (1998). Turing instability in a boundary-fed system.  Physical 
Review E 58, 4485-4500. http://journals.aps.org/pre/abstract/10.1103/PhysRevE.58.4485. 
Citations: 24 (GS), 16 (WS) 

b. Setayeshgar, S. and Cross, M.C. (1999).  Numerical bifurcation diagram for the two-dimensional 
boundary-fed CDIMA system.  Physical Review E 59, 4258-4264. 
http://journals.aps.org/pre/abstract/10.1103/PhysRevE.59.4258. 
Citations: 14 (GS), 12 (WS) 
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http://www.pnas.org/content/102/29/10040
http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.100.258101
http://mbio.asm.org/content/6/2/e00005-15
http://www.cell.com/biophysj/abstract/S0006-3495(15)01117-0
http://journals.aps.org/pre/abstract/10.1103/PhysRevE.58.4485
http://journals.aps.org/pre/abstract/10.1103/PhysRevE.59.4258


c. Setayeshgar, S. and Bernoff, A.J. (2002).  Scroll waves in the presence of slowly varying 
anisotropy.  Physical Review Letters 88, 028101. 
http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.88.028101. 
Citations: 26 (GS), 15 (PRL) 

Computational Methods 
My work has also involved development of numerical methods for stochastic and deterministic models of 
cell signaling and response, as well as physically-based algorithms for underlying computations. 

Connection to current proposal: Numerical approaches used and developed in these works will be 
applicable to the proposed research. 

a. Setayeshgar, S., Keller, H.B. and Pearson, J.E. (2002).  Exploring defective eigenvalue problems 
with the method of lifting.  arXiv:math-ph/0210063. https://arxiv.org/abs/math-ph/0210063. 
Citations: 2 (GS) 

b. Setayeshgar, S., Gear, C.W., Othmer, H.G. and Kevrekidis, I.G. (2005). Application of course 
integration to bacterial chemotaxis. Multiscale Modeling and Simulation 4(1), 307-327. 
http://epubs.siam.org/doi/pdf/10.1137/030500874. 
Citations: 41 (GS), 22 (WS) 

c. Hagner, K., Setayeshgar, S. and Lynch, M. (2018), Stochastic protein multimerization, activity and 
fitness, submitted. 

d. Hagner, K., Setayeshgar, S., Lynch, M. and Higgs, P. (2018).  Statistical mechanics of protein 
multimerization and aggregation, submitted. 

Complete List of Published Work in MyBibliography 
https://www.ncbi.nlm.nih.gov/sites/myncbi/sima.setayeshgar.1/bibliography/54250171/public/?sort=date&directi 
on=ascending 

Additional Information: Research Support and/or Scholastic Performance 

Ongoing Research Support 
NSF-MRI-1726642 Baker (PI) 9/15/2017 8/31/2020 
MRI: Acquisition of a Nanoimprint Lithography Instrument for Research and Education 
The goal of this project is to enhance the experimental infrastructure at Indiana University for production of 
nanoscale tools used in a variety of investigations.  I am the only theorist co-PI on this instrumentation grant, 
given collaborations with a number of the experimental groups involved in the proposed research, in Chemistry 
(Jacobson and Dragnea labs) and Biology (Fuqua and Brun labs). My activities are focused on providing input 

design of experiments, analysis of data, and development of theoretically motivated models for 
comparison/validation. Targeted experiments include probing cellular adhesion, motility, sensing and response 
under controlled geometrical conditions through the use of micro- and nano-patterned arrays. 
Role: Co-PI 
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OMB No. 0925-0001/0002 (Rev. 08/12 Approved Through 8/31/2015) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Sidney L. Shaw 

eRA COMMONS USER NAME (credential, e.g., agency login): sishaw 

POSITION TITLE: Associate Professor of Biology 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

University of Colorado at Boulder B.A 1990 M.C.D. Biology 

Cambridge University, Cambridge, U.K. M.Phil 1991 Plant Science 

University of North Carolina at Chapel Hill Ph.D. 1996 Biology 

University of North Carolina at Chapel Hill Post-doc 1997 Cell Biology 

Stanford University Post-doc 2002 Biology 

 Personal Statement 
My research program focuses on determining how microtubules create functional array patterns in cells. The 
radial organization of the interphase microtubule arrays in animal cells provides a spatially determinant matrix 

vesicle traffic, nuclear positioning, and other essential cellular processes. Plants create highly functional 
microtubule array patterns in the absence of a defined microtubule organizing center. The interphase 
microtubule arrays in hypocotyl cells form co-aligned arrays oriented in a transverse ‘ladder’ pattern relative to 
the axis of cell expansion. These arrays are critical for axial cell growth, and for subsequent plant 
morphogenesis.  My laboratory has contributed significantly to our present understanding of how these 
acentriolar microtubule arrays organize from a variety of prior patterns. Our work has a direct impact on the 
larger question of how microtubule arrays form functional patterns in cells across phyla and on the specific 
question of how plants extend upwards into the light and earthwards toward water and nutrients. 

Shortly after establishing my laboratory at Indiana University, I created the Light Microscopy Imaging Center 
(LMIC) where I presently serve as the technical director. In my training as a cell biologist, I have worked toward 
the development of instrumentation that improves our ability to extract quantitative imaging information from 
living specimens. Training with Ted Salmon at UNC Chapel Hill and at the MBL at Woods Hole led to creation 

 integrated ‘multi-mode’ microscope systems that were rapidly adapted for the first genetically encoded 
fluorescent protein tags. Early adoption of spinning disk confocal microscopy and careful integration of 
fluorescent probes have been a base for driving live cell microscopy for plant cell biology.  In my capacity as the 
technical director for the IU LMIC, I have been able to bring techniques, such as Structured Illumination 
Microscopy (SIM) and fluorescence lifetime imaging (FLIM), to the larger cohort of cell and microbiologists 
desiring to bring new technology to their research mission. 

The Shaw laboratory, and the imaging center that I direct, strive to integrate leading imaging technologies with 
computational modeling approaches.  Our continued development of MATLAB-based tools for both the 
exploration of our light microscopy data sets and the simulation of the underlying biological phenomena with 
stochastic and analytical models has allowed my group to investigate significant new biological questions with 
quantitative approaches. My laboratory has specific expertise in examining spatial patterns in cells and we 
collaborate to extend those approaches with several groups at Indiana University (Daniel Kearns, Bacillus; Roger 
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Hangarter, Arabidopsis; Claire Walczak, mammalian cells; Malcolm Winkler, Pnuemonococcus) and elsewhere 
(David Ehrhardt, Carnegie Institution/Stanford, Arabidopsis; Edward Hinchcliffe, Hormel Institute, mammalian 
cells). 

 E. D. Salmon, Sidney L. Shaw, Jennifer Waters, Clare M. Waterman-Storer, Paul Maddox, Elaine Yeh, and 
Kerry Bloom.  2007 (update from 1997). A high-resolution multimode digital microscope system. Methods in 
Cell Biology 81:187-218, PMID: 17519169.  Academic Press, New York. 
2. Sidney L. Shaw.  2006.  Imaging and the live plant cell. Plant Journal 45:573-598, PMID: 16441350. 

Sidney L. Shaw and David W. Ehrhardt.  2013.  Smaller, Faster, Brighter: Advances in Optical Imaging of 
Living Plant Cells. Annual Review of Plant Biology 64(32):351-375, PMID: 23506334. 

 Positions and Honors 
Positions and Employment 
2002-2005 Research Associate, Department of Biological Sciences, Stanford University 
2005–2012 Assistant Professor, Department of Biology, Indiana University 
2007– Adjunct Professor, Department of Physics, Indiana University 
2007–2017 Technical Director, Indiana University Life Microscopy Imaging Facility 
2012– Associate Professor, Department of Biology, Indiana University 
2015- Director, IFLE Undergraduate Life Sciences Honors Program 
2017- Director, Indiana University Life Microscopy Imaging Facility 

Other Experience and Professional Memberships 
1999– Member, American Society for Cell Biology 
2006– Fellow, Indiana Molecular Biology Institute 
2008-2010 Faculty, Woods Hole Marine Biological Laboratory AQLM Course 
2014 Faculty, EMBO Microscopy Course, Plymouth, UK 
2017- Faculty, Woods Hole Marine Biological Laboratory, AQLM Course 

Honors 
1990-1991 Rotary Foundation Scholar 
1991-1992 University Merit Fellowship, University of North Carolina 
1997-2000 HHMI Postdoctoral Fellow 

C. Contributions to Science 

 My dissertation work focused on a long standing issue of how cells determine and ‘fix’ their axis of polarity. 
Using a model algal system, my work demonstrated that transient ion gradients and cytoskeletal organization 
are manifested by positional cues, but the actual irreversible commitment to an axis of polarity only occurs in 
with the deposition of extracellular matrix materials marking a nascent pole. This work set the hypothesis for 
plant systems that the cell wall retains chemical information, deposited via the secretory system, that patterns 
the early development of the zygote and embryo. Later work from other groups demonstrated that the cell wall 
did contain a fate-determining capacity and that one of the key mutants for plant embryonic pattern formation 
(gnom) was in fact a small gtpase activating protein in the late secretory path. 

Sidney L. Shaw and Ralph S. Quatrano. 1996. The role of targeted secretion in the 
establishment of cell polarity and the orientation of the division plane in Fucus embryos. Development 122: 
2623-2630, PMID: 8787737. 
b. Sidney L. Shaw and Ralph S. Quatrano.  1996.  Polar localization of a dihydropyridine receptor on living Fucus 
zygotes. Journal of Cell Science 109: 335-342, PMID: 8838657. 

Ralph S. Quatrano and Sidney L. Shaw.  1996.  Roll of cell wall in the determination of cell polarity and the 
plane of cell division in Fucus embryos. Trends in Plant Science 2(1): 15-21. 

2. Working with Drs. Ted Salmon and Kerry Bloom at UNC-Chapel Hill, in a project unrelated to my dissertation 
work, I was tasked with developing a robotic integration of devices that would allow the group to image living 
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cells in 3-dimensions, using both fluorescence and Differential Interference Contrast (DIC) microscopy 
techniques. Together with a new generation of super-cooled CCD cameras, and the first viable clones for green 
fluorescent protein (GFP), we set out to characterize the dynamics of the microtubules in budding yeast and the 
role played by cytoplasmic dynein in yeast spindle formation. The combined technologies produced a watershed 

 information showing that the astral microtubules push the yeast nucleus around the cell and search for the 
site of bud emergence marking the cell’s axial pole. We further discovered that microtubules entering the bud 
neck become altered for their dynamic properties and that there is a maturation of the new spindle pole prior to 
separation –later shown to be an asymmetry in the mother/daughter segregation of spindle pole bodies. These 
experiments produced the first measurements for yeast microtubule dynamic instability, suggesting explicit 
control with cortical factors. These observations provided a basis for understanding the role of nuclear 
positioning in checkpoint control of mitosis. In addition to the biological findings, this work helped to usher in an 
era of live-cell imaging to complement the genetic analysis driving yeast as a model organism. 

Sidney L. Shaw, Elaine Yeh, Kerry Bloom, and E. D. Salmon.  1997. Imaging GFP fusion 
proteins in Saccharomyces cerevisiae.  Current Biology 7: 701-704. 

Sidney L. Shaw, Elaine Yeh, Paul Maddox, E. D. Salmon, and Kerry Bloom.  1997.  Astral microtubule 
dynamics in yeast: A microtubule-based searching mechanism for spindle orientation and nuclear migration into 
the bud. Journal of Cell Biology 139(4): 985-994, PMCID: PMC2139970. 

E. D. Salmon, Sidney L. Shaw, Jennifer Waters, Clare M. Waterman-Storer, Paul Maddox, Elaine Yeh, and 
Kerry Bloom. 1998. A high-resolution multimode digital microscope system. Methods in Cell Biology 56: 185-
215, PMCID: 4098092. Academic Press, New York. 

Kerry S. Bloom, Dale L. Beach, Paul Maddox, Sidney L. Shaw, and E. D. Salmon.  1999. Using green 
fluorescent protein fusion proteins to quantitate microtubule and spindle dynamics in budding yeast. Methods in 
Cell Biology 61: 369-383, PMID: 9891324.  Academic Press, New York. 

3. During post-doctoral work, focused on the cell biological interactions of nitrogen-fixing bacteria with plant root 
cells, I determined the steady-state distribution of stresses and strains that define the polar growth of root hair 
cells. After developing microscopy techniques for imaging and tracking fiducial points marking the expanding 
cell surface, I discovered that the very apical region of these polarly growing walled cells is actually static. Growth 
occurs primarily in an annulus subtending the central region of the extending tip.  Modeling of the wall materials 
and stress/strain displacements, with Jacques Dumais, resulted in the first extension of classical mechanical 
models for plant cell wall from 1-dimensional to a 3-dimensional interactive view, incorporating force balance 
equations with explicit constitutive equations relating dimensional interactions. The main papers from this work 
provide the modern underpinning for a burgeoning field of plant and microbial biologists moving between model 
and experiment to deterimine how walled cells achieve their specific morphologies. 

Sidney L. Shaw, Jacques Dumais, and Sharon R. Long.  2000.  Cell surface expansion of polarly growing root 
hairs of Medicago truncatula. Plant Physiology 124(3):959-969, PMID: 11080274. 

Jacques Dumais, Sharon R. Long, Sidney L. Shaw. 2004. The mechanics of surface expansion anisotropy 
Medicago truncatula root hairs. Plant Physiology 136(2):3266-3275, PMCID: PMC523385. 
Charles R. Steele, Jacques Dumais, Sidney L. Shaw. 2000. Measurement and analysis of tip growth. 

Proceedings of the American Society of Mechanical Engineers Orlando, Florida. 
d. Jacques Dumais, Sidney L. Shaw, Charles R. Steele, Sharon R. Long and Peter M. Ray. 2006 An anisotropic-
viscoplastic model of plant cell morphogenesis by tip growth. International Journal of Developmental Biology 50: 
209-222, PMID: 16479489. 

 My work in the technical arena of developing imaging hardware and analysis tools has contributed to a 
significant amount of new biological discovery outside the immediate interests of mu own laboratory through 
meaningful scientific collaborations.  Developing application specific algorithms as stand-alone GUI modules, 
principally in the MATLAB software environment, I have brought my training in live cell imaging to bare on 
questions related to the microtubules in mammalian cells, in vitro biochemical studies of microtubule associated 
proteins on cover glass, and in several areas of microbiology toward understanding machines controlling 
bacterial morphogenesis. I have adapted uses of fluorescence redistribution after photobleaching (FRAP), 
fluorescence lifetime imaging (FLIM), and single molecule work to the question of how specific molecular motors 
affect microtubule dynamics to create the functional mitotic spindle. These contributions, as a collaborator with 
Dr. Claire Walzcak, have led to a series of papers showing that local control of motor protein 
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depolymerase/capping activity is modulated through conformational changes in the motor related to 
phosphorylation. I work with several of the microbiology faculty at Indiana University interested in applying super-
resolution microscopy to their bacterial systems.  Collaborations, with Dan Kearns and Malcolm Winkler, have 
resulted in papers showing that the spatial regulation of both the flagellar apparati and the proteins creating the 
cell wall are controlled at a much more stringent level than anticipated from genetic studies.  Aside from helping 
to create the direct evidence for molecular localizations of proteins in 3D SIM, I have worked to create methods 
to analyze the spatial distribution of proteins in these cells for testing hypotheses for their temporal an spatial 
changes in distribution.  These MATLAB based approaches and simulations have allow the Kearns lab, for 
example, to prove that the distribution of flagella on Bacillus is neither random nor helical as previously thought. 
Recent work, creating methods to average 10s or 100s of cell images together, has allowed the Winkler lab to 
propose a series of steps for the assembly of the molecular machines required for peptidoglycan production 
during bacterial cell division. 

Lesley N. Weaver, Stephanie C. Ems-McClung, Jane R. Stout, Chantal LeBlanc, Sidney L. Shaw, Melissa K. 
Gardner, and Claire E. Walczak.  2011.  Kif18A Utilizes a Microtubule Binding Site in the Tail for Plus-end 
Localization and Spindle Length Regulation. Current Biology 21(17):1500-1506, PMCID: PMC3175335. 

Stephanie Ems-McClung, SG Hainline, J Devare, Hailing Zong, S Cai, S Carnes, Sidney Shaw, and Claire 
Walczak.  2013. Aurora B Inhibits MCAK Activity through a Phosphoconformational Switch that Reduces 
Microtubule Association. Current Biology 13:1329-1338, PMCID: PMC3897551. 

Ho-Ching T. Tsui, Michael J. Boersma, Stephen A. Vella, Ozden Kocaoglu, Erkin Kuru, Julia K. Peceny, Erin 
Carlson, Michael S. VanNeuwenhze, Yves V. Brun, Sidney L. Shaw, and Malcolm E. Winkler. 2014. Pbp2x 

Localizes Separately from Pbp2b and Other Peptidoglycan Synthesis Proteins During Later Stages of Cell 
Division of Streptococcus pneumoniae D39. Molecular Microbiology 94:21-40. 

 Lesley Weaver, Stephanie Ems-McClung, S Chen, Ge Yang, Sidney L. Shaw, and Claire Walczak.  2015 The 
RAN-GTP gradient spatially regulates XCTK2 in the spindle. Current Biology 25:1509-1514, PMCID: 
PMC4452415. 

5. I discovered, with David Ehrhardt, that the microtubules in higher plant systems undergo rapid and sustained 
polymer treadmilling at the cell cortex.  Higher plants evolved away from animal systems by losing the central 
microtubule organizing centers, known as ‘centrosomes’, often considered central to the patterning of 
microtubule arrays. The major discovery was that the microtubules in the acentriolar plant systems form patterns, 
not through movement or motor-dependent sliding of the polymers, but via mechanisms governing the 
microtubule polymerization dynamics (gain and loss of subunits at microtubule ends).  Subsequent work from 
my laboratory has shown that this process leads to new degrees of freedom in creating the specific patterns that 
are required for plants to connect their interphase microtubule arrays to cellular morphogenesis. 

David Ehrhardt and Sidney L. Shaw.  2006.  Microtubule Dynamics and Organization in the Plant 
Cortical array. Annual Reviews in Plant Molecular Biology 57:859-875. 

Jessica R. Lucas, Stephanie Courtney, Mathew Hassfurder, Sonia Dhingra, Adam Bryant, and Sidney L. 
Shaw. 2011. Microtubule-associated proteins MAP65-1 and MAP65-2 positively regulate axial cell growth in 
etiolated Arabidopsis hypocotyls, The Plant Cell 23:1876-1888, PMCID: PMC3123956. 

Laura Vineyard, Andrew Elliott, Sonia Dhingra, Jessica R. Lucas, and Sidney L. Shaw.  2013.  Progressive 
transverse microtubule array organization in hormone-induced Arabidopsis hypocotyl cells. The Plant Cell 
25(2):662-676, PMCID: PMC3608785. 

Andrew Elliott and Sidney L. Shaw. 2018. Microtubule Array Patterns Have a Common Underlying 
Architecture in Hypocotyl Cells. Plant Physiology (in press) 

 Research Support 

Ongoing Research Support 
 S. Shaw 06/2016–06/2019 

National Science Foundation (NSF) 
Transverse Cortical Microtubule Patterning in the Arabidopsis Hypocotyl 
Goal:  Determine how acentriolar microtubule arrays organize during axial plant growth 
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Role: PI 

Completed Research Support 

 S. Shaw 06/2012–06/2016 
National Science Foundation (NSF) 
Transverse Cortical Microtubule Array Organization in Arabidopsis 
Goal:  Determine how acentriolar microtubule arrays organize during axial plant growth 
Role: PI 

Personal Bibliography 
http://orcid.org/0000-0001-9195-6128 
Google Scholar Sidney L Shaw 
NCBI Bibliography: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/1fqzltm0kKFkt/bibliography/49488814/public/?sort=date&direction=as 
cending 
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NAME: Thielges, Megan Corrine 

eRA COMMONS USER NAME (credential, e.g., agency login): THIELGES.MEGAN 

POSITION TITLE: Assistant Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Arizona State University B.S. 05/2003 Biochemistry 

The Scripps Research Institute Ph.D. 05/2009 Biophysics 

Stanford University Postdoctoral 06/2012 Physical Chemistry 

A. Personal Statement 

The objective of my research program is to advance understanding of the role of conformations and dynamics 
protein function and how they may be tailored during evolution. Our long term goal is to understand whether 

and how adaptive mutation impacts the behavior of local environments in proteins, and how such changes are 
propagated into larger scale changes, including conformational changes that contribute to biological function. 
Toward this aim, we are developing new experimental approaches for characterizing proteins with high spatial 
and temporal resolution. We combine linear and advanced two-dimensional (2D) IR techniques with methods 

biochemistry and chemical biology to site-specifically incorporate non-perturbative IR probes at specific sites 
map out the conformational heterogeneity and dynamics throughout proteins with atomic spatial resolution 

and picosecond temporal resolution, which is enabling us to evaluate how they contribute to biological function. 
My research program has focused on several systems, cytochrome P450s (P450s), Src homology 3 (SH3) 
domains/proline-rich (PR) motifs, and plastocyanin (Pc)/cytochrome (cyt) f, selected based on their potential 

reveal how protein heterogeneity and dynamics are involved in fundamental cellular processes, including 
metabolism, signaling, and photosynthesis. We have garnered grant support for investigation of each of these 
systems from the NIH, NSF, and DOE. 

As our approach draws heavily upon modern spectroscopic methods as well as state-of-the-art protein 
biochemistry to address questions of fundamental importance to biology, my laboratory provides a unique 
environment for interdisciplinary training. Since my arrival at IU in summer 2012, I have served as mentor to 
nine graduate students, a postdoctoral researcher, 13 undergraduate students, and a high school intern.  Two 
students have completed their Ph.D. and one a M.S. degree under my direction. I have been a QCB mentor for 
three students and an active faculty participant in the training program. I have shown a commitment to increasing 
diversity and supporting underrepresented students in my research group, which have included nine females 
and four minorities. My student trainees regularly attend career development workshops and have opportunity 

present their research at local and national meetings. For the past three years I have served as a faculty 
fellow to the STEM Women Living and Learning Center, a program to support female undergraduate science 
majors. 

Relevant Publications. 
Basom, E., Spearman, J., Thielges, M. (2015). Conformational landscape and the selectivity of cytochrome 

P450cam. J. Phys. Chem. B. 119, 6620-6627. DOI: 10.1021/acs.jpcb.5b03896. PMID: 25955684. 
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Basom, E., Maj, M., Cho, M., Thielges, M. (2016) Site-specific characterization of cytochrome P450cam 
conformations by infrared spectroscopy. Anal. Chem., 88, 6598-6606. DOI: 10.1021/acs.analchem. 
6b01520. 

Horness, R., Basom, E., Mayer, J., Thielges, M. (2016) Resolution of site-specific conformational 
heterogeneity in proline-rich molecular recognition by Src homology 3 domains. J. Am. Chem. Soc. 138, 
1130-1133. DOI: 0.1021/jacs.5b11999. 

Le Sueur, A. L., Schaugaard, R. N., Baik, M. H., & Thielges, M. C. (2016). Methionine ligand interaction in a 
blue copper protein characterized by site-selective infrared spectroscopy. J. Am. Chem. Soc., 138, 7187– 
7193.  DOI: 10.1021/jacs.6b03916. 

B. Positions and Honors 

Positions and Employment 
2012- Assistant Professor, Department of Chemistry, Indiana University, Bloomington, IN 

Other Experience and Professional Memberships 
2009- Member, Biophysical Society 
2012- Member, American Chemical Society 
2013-2014 Chair-Elect, Southern Indiana Section of the American Chemical Society 
2014-2015 Chair, Southern Indiana Section of the American Chemical Society 
2015-2017 NIH MSFB/MSFA Study Section, ad hoc member, AREA, and LRA Review Panels 
2014-2018 DOE BES Early Career Virtual Review and Site Review Panels 
2016-2018 NSF MCB Molecular Biophysics Electronic Review, Chemical Measurement and Instrumentation, 

and CAREER Advisory Panels 

Honors 
Emerging Leader in Molecular Spectroscopy Award, 2018 
National Science Foundation CAREER Award (MCB-1552996), 2016-
Indiana University Trustees Teaching Award, 2016 
Department of Energy Early Career Award (DE-FG02-13ER16404), 2013-
Taylor Award (Midwest Universities Analytical Chemistry Conference), 2013 
National Institutes of Health National Research Service Award (F32-GM09054), 2009-2012 
National Science Foundation Graduate Fellowship, 2003-2006 

C. Contribution to Science 

Evidence for functional dynamics in cytochrome P450s. Cytochrome P450s (P450s) are a superfamily 
 structurally homologous oxygenases involved in a wide range of essential biological processes. Members 
the superfamily possess remarkably diverse activity, ranging from highly specific to broadly polyspecific. 

For example, some P450s, like the bacterial P450cam, catalyze the highly regio/stereoselective hydroxylation 
 specific substrates as part of their catabolism or natural product synthesis, while others, such as the human 

hepatic P450s, are required to hydroxylate a wide range of xenobiotics as part of their first pass detoxification. 
Although the idea that P450 conformational heterogeneity and dynamics contribute to these differences is well 
accepted, our understanding of the details is virtually nonexistent. Studies from my postdoctoral research and 
more recently in my independent group apply 2D IR spectroscopy of heme-bound CO as a probe to provide 
evidence that hydroxylation regioselectivity depends on the local energy landscape within different 
conformations populated by the protein-substrate complex. We have extended our study of P450cam 
conformations and dynamics beyond the active site through incorporation of the IR probe cyanophenylalanine 
CNF) site-specifically at five locations via amber suppression to find evidence for conformational 

heterogeneity at all sites, as well as site-specific changes induced by substrate and/or CO binding. Further 
characterization of the CO ligand and CNF probes in wild-type and mutant P450cam, both free and bound to 
several substrates, revealed a relationship between substrate affinity and the binding-induced changes in the 
populations of conformations, and thus that the specificity of the enzyme was mediated via a conformational 
selection mechanism. Overall, our studies demonstrate the power of FT IR spectroscopy to discern changes 

conformational heterogeneity with residue-specific detail. 
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Basom, E., Spearman, J., Thielges, M. (2015). Conformational landscape and the selectivity of cytochrome 
P450cam. J. Phys. Chem. B. 119, 6620-6627. DOI: 10.1021/acs.jpcb.5b03896. PMID: 25955684. 

Basom, E., Maj, M., Cho, M., Thielges, M. (2016) Site-specific characterization of cytochrome P450cam 
conformations by infrared spectroscopy. Anal. Chem., 88, 6598-6606. DOI: 10.1021/acs.analchem. 
6b01520. 

Basom, E. J., Manifold, B., Thielges, M. C. (2017) Conformational heterogeneity and the affinity of substrate 
molecular recognition by cytochrome P450cam.  Biochemistry, 56, 3248-3256. DOI: 
10.1021/acs.biochem.7b00238 

Thielges, M.C., Chung, J.K., Fayer, M.D. (2011). Protein dynamics in cytochrome P450 molecular 
recognition and substrate specificity using 2D IR vibrational echo spectroscopy. J. Am. Chem. Soc., 133, 
3995-4004. DOI: 10.1021/ja109168h. PMCID: PMC3063108. 

Rapid dynamics in the molecular recognition of proline-rich (PR) motifs and SH3 domains. SH3 
domains are some of the most abundant in human and other eukaryotic proteomes, and their recognition of 
PR linear recognition motifs (PXXP) underlies diverse cellular processes, including signaling, cytoskeletal 
remodeling, and development. Our study of the molecular recognition of the Pbs2 PP motif by its cognate SH3 
protein, Sho1 from the yeast osmotic stress pathway (SH3Sho1), provided direct evidence for the involvement 

 rapidly interconverting bound states. Through incorporation of C-D probes along the Pbs2 peptide, we 
showed by IR spectroscopy that the proline residues that compose the PR recognition motif experience two 
distinct environments when bound to SH3Sho1 . Significantly, the 1H13C HSQC NMR spectra acquired of 
samples 13C-labeled at the same sites showed no evidence for the population of multiple states, presumably 
due to their rapid exchange on the NMR timescale (millisecond). This study illustrates the need to develop 
new complimentary methods with greater inherent temporal resolution to ensure detection of all potentially 
important protein heterogeneity and dynamics. To explore the contribution of SH3 dynamics in recognition, 

have produced variants with cyanophenylalanine (CNF) site-specifically incorporated at six positions of 
SH3Sho1 and shown by FT IR spectroscopy that PR peptide binding leads to position-dependent changes along 
the binding surface. Recently we have applied 2D IR spectroscopy to measure the site-specific changes in the 
dynamics at each CNF site, revealing significant differences along the protein that indicate variable engagement 

 the peptide along the recognition surface. 

Horness, R., Basom, E., Mayer, J., Thielges, M. (2016) Resolution of site-specific conformational 
heterogeneity in proline-rich molecular recognition by Src homology 3 domains. J. Am. Chem. Soc. 138, 
1130-1133. DOI: 0.1021/jacs.5b11999. 

Horness, R., Basom, E., Thielges, M. (2015). Site-selective characterization of Src homology 3 domain 
molecular recognition with cyanophenylalanine infrared probes. Anal. Methods. 7, 7234-7241. DOI: 
10.1039/C5AY00523J. PMCID: PMC4609639 

 Site-selective characterization of metal ligand involvement in electron transfer proteins. The reactivity 
metal sites in proteins is tuned by protein-based ligands. For example, in blue copper proteins like 

plastocyanin (Pc), the structure imparts a highly elongated bond between the copper (Cu) and a methionine axial 
ligand to modulate its redox properties.  Despite extensive study, a complete understanding of the contribution 

 the protein to redox activity is challenged by experimentally accessing both redox states of metalloproteins. 
Using infrared (IR) spectroscopy in combination with site-selective labeling with carbon deuterium (C-D) 
vibrational probes, we characterized the localized changes at the Cu ligand Met97 in the oxidized and reduced 
states, as well as the Zn(II) or Co(II)-substituted, the pH-induced low coordinate, the apoprotein, and the unfolded 
state.  The IR absorptions of (methyl-d3)Met97 are highly sensitive to interaction of the sulfur-based orbitals with 
the metal center and are demonstrated to be useful reporters of its modulation in the different states. Unrestricted 
Kohn-Sham DFT calculations performed in collaboration with the M. Baik group (KAIST) on a model of the Cu 
site of Pc confirm the observed dependence.  IR spectroscopy was then applied to characterize the impact of 
binding to the physiological redox partner cytochrome (cyt) f. The spectral changes suggest a slightly stronger 
Cu-S(Met97) interaction in the complex with cyt f that has potential to modulate the electron transfer properties. 
Besides providing direct, molecular-level comparison of the oxidized and reduced states of Pc from the 
perspective of the axial Met ligand and evidence for perturbation of the Cu site properties by redox partner 
binding, this study demonstrates the localized spatial information afforded by IR spectroscopy of selectively 
incorporated C-D probes. 
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Le Sueur, A. L., Schaugaard, R. N., Baik, M. H., & Thielges, M. C. (2016). Methionine ligand interaction in a 
blue copper protein characterized by site-selective infrared spectroscopy. J. Am. Chem. Soc., 138, 7187– 
7193.  DOI: 10.1021/jacs.6b03916. 

Complete List of Published Work: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/1nYnvtBK3QDw8W/bibliography/54712082/public 

RESEARCH SUPPORT 

ONGOING RESEARCH SUPPORT 

DE-SC0010494   (Thielges) 07/15/13-07/14/18 
DOE BES 
Residue Specific Characterization of Electrostatics, Conformational Heterogeneity, and Dynamics of Electron 
Transfer Proteins with Linear and Nonlinear Infrared Spectroscopy 
The goal of this project is to elucidate the molecular mechanisms underlying the association of and electron 
transfer between the photosynthetic proteins plastocyanin and cytochrome f. 
Role:  Principle Investigator 

MCB-1552996   (Thielges) 07/01/16-06/30/21 
NSF 
CAREER: Conformational Dynamics of SH3 Molecular Recognition 
This project aims to uncover the molecular mechanisms governing the specificity of the molecular recognition of 
SH3 domains to polyproline target sequences. The proposed experiments focus on wild-type and mutant SH3 
domains of proteins Sho1 and Fyn, which have known variation in affinity to a number of the same polyproline 
sequences. Through application of linear and 2D infrared spectroscopy combined with site-selective 
incorporation of vibrational reporter groups, including carbon-deuterium and cyano groups, the project will 
investigate whether and how the probe electrostatic environment, heterogeneity, or dynamics relate to the 
differences in the affinities of SH3-polyproline molecular recognition. 
Role: Principle Investigator 

R01 GM114500 (Thielges) 05/01/17-04/30/22 
NIH NIGMS 
Conformations and dynamics of cytochrome P450s via 2D infrared spectroscopy 
This project is aimed at elucidating the contribution of dynamics to the oxidation regioselectivity of three 
paradigmatic cytochrome P450s. Linear and 2D infrared spectroscopy combined with site-specific labeling will 
be applied to develop an unprecedented understanding of how dynamics are involved in the mechanism 
underlying the regioselectivity of this class of enzymes, with important implications for our fundamental 
understanding of biology and eventually for the design of better drugs. 
Principle Investigator 

PENDING RESEARCH SUPPORT 
DE-FOA-0001664  (Thielges) 07/01/18-06/30/21 
DOE BES 

Mechanisms Underlying Plastocyanin-Cytochrome f Electron Transfer Investigated via Site-Specific Linear 
and Two-dimensional Infrared Spectroscopy 
The goal of this project is to elucidate the molecular mechanisms underlying the association of and electron 
transfer between the photosynthetic proteins plastocyanin and cytochrome f. 
Role:  Principle Investigator 

COMPLETED RESEARCH SUPPORT 

None 
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OMB No. 0925-0001/0002 (Rev. 08/12 Approved Through 8/31/2015) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: W. Daniel Tracey, PhD 

eRA COMMONS USER NAME (credential, e.g., agency login): WDTRACEY 

POSITION TITLE: Linda and Jack Gill Chair of Neuroscience, Associate Professor of Biology 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

State University of New York at Buffalo 

Florida International University 

State University of New York at Stony Brook 

California Institute of Technology 

B.A. 

M.S. 

Ph.D. 

Postdoctoral 

1991 

1994 

1999 

2004 

Biology 

Biology 

Genetics 

A. Personal Statement 

The major goal of my research program is to identify and understand the function of newly identified 
nociception genes using the Drosophila melanogaster model system. Through my graduate and 
postdoctoral training and as a principal investigator I have developed the appropriate expertise in genetics, 
molecular biology, behavioral analysis, physiology and neuroscience. While in graduate school, I 
discovered nociception behavior in Drosophila larvae. I then worked with the late Dr. Seymour Benzer and 
personally developed the behavioral assays and techniques that are used for studies of Drosophila 
nociception in various laboratories throughout the world. I now have over 15 years of experience studying 
nociception and nearly 20 years of experience working with the Drosophila model system. The assays and 
techniques that we have developed are becoming more widely used by other laboratories that have 
entered the field and are now using Drosophila for nociception research. The location of my laboratory in 
the Gill Center for Biomolecular Sciences provides a strong collaborative translational neuroscience and 
pain research community, for myself, and for the members of my laboratory. 

1. Hwang RY, Zhong L, Xu Y, Johnson T, Zhang F, Deisseroth K, Tracey WD. Nociceptive Neurons 
Protect Drosophila larvae from Parasitoid Wasps. Current Biology. 2007; (17)  2105-2116. 

2. Zhong L, Bellemer A, Yan H, Honjo K, Robertson J, Hwang RY, Pitt GS, Tracey WD. Thermosensory 
and Nonthermosensory Isoforms of Drosophila melanogaster TRPA1 Reveal Heat-Sensor Domains of 
a ThermoTRP Channel. Cell Reports 2012 (1) 43-55. 

3. Mauthner SE, Hwang RY, Lewis AH, Xiao Q, Tsubouchi A, Wang Y, Skene JHP, Grandl J, Tracey WD. 
Balboa Binds to Pickpocket  In Vivo and is Required for Mechanical Nociception. Current Biology 2014 
Dec 15;24(24):2920-5. 

4. Mauthner SE, Hwang RY, Lewis AH, Xiao Q, Tsubouchi A, Wang Y, Skene JHP, Grandl J, Tracey WD. 
Balboa Binds to Pickpocket  In Vivo and is Required for Mechanical Nociception. Current Biology 2014 
Dec 15;24(24):2920-5. 
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B. Positions and Honors. 
Positions and Employment 
1999 2004 Postdoctoral Scholar, California Institute of Technology 

2004 Assistant Scientist, California Institute of Technology 

2004-2011 Assistant Professor of Anesthesiology, Cell Biology, and Neurobiology, Duke University 

Medical Center 

2011-2014 Associate Professor of Anesthesiology, Cell Biology, and Neurobiology, Duke University 

Medical Center 

2014-2015 Associate Professor with Tenure, Duke University Medical Center 

2015 Linda and Jack Gill Chair in Neuroscience and Associate Professor of Biology with Tenure, 

Indiana University, Bloomington 

Honors 
1985 New York State Regents Scholarship 
1998 Sigma Xi Excellence in Research Award for: “A Xenopus homologue of aml-1 reveals 

unexpected patterning mechanisms leading to the formation of embryonic blood” and 
“Quantitative analysis of gene function in the Drosophila embryo.” 

1999 Institute for Cell and Developmental Biology Excellence in Graduate Research Award State 
University of New York at Stony Brook 

2000 2003 Damon Runyon Fellow (1/2000-1/2003) “Genetic analysis of nociception and pain in 
Drosophila.” 

2000 2004 W. M. Keck Discovery Fund Award  (3/2000-2004) "Genetic  analysis  of nociception and 
pain in Drosophila.” with Seymour Benzer 

2003 painless, a Drosophila gene essential for nociception”  Named outstanding research paper. 
Faculty of 1000 website. 

2005 2007 Alfred P. Sloan Foundation Research Fellowship in Neuroscience Award 
2006 Bruno Urban Lecturer, Duke University 
2006-2008 Kavli Fellow, National Academy of Sciences, Irvine, CA., GAFOS Potsdam Germany 
2006-2008 Whitehall Foundation Award 
2010-2012 McKnight Foundation Technological Innovations in Neuroscience Award 
2015 Linda and Jack Gill Chair in Neuroscience, Indiana University 

 Contribution to Science 

Towards the end of my PhD studies I discovered a stereotyped nociceptive behavioral response in 
Drosophila larvae. Fascinated by the possibility that this response could be used for forward genetics of 
nociception, I scoured the literature to find a lab where I could pursue this idea as a postdoc.  To my 
surprise, this behavior had never been described, so I wrote to various labs looking for a sponsor. I ended 
up in the laboratory of the late Dr. Seymour Benzer at Caltech where I developed behavioral assays for the 
study of thermal and mechanical nociception.  These assays allowed me to perform the first forward 
genetic screen for nociception mutants. The most severe mutant from the screen was named painless 
which I found to encode a member of the TRP channel family with a mammalian homologue of then 
unknown function. The mammalian homologue became known as TRPA1 and a paper first suggesting its 
importance in nociceptors was published a month apart from our initial report on painless, both in the 
journal Cell. These contemporaneous discoveries launched a field of research that has uncovered the 
importance of the TRPA ion channel family in nociception and pain signaling. 

a. Tracey WD Jr, Wilson RI, Laurent G, Benzer S. painless, a Drosophila gene essential for nociception. 
Cell. 2003;113(2):261-73. 

In my own laboratory at Duke I wished to further establish this model by greater understanding the 
molecules.  But, prior to doing this, it was necessary to precisely identify the larval nociceptor neurons. Our 
work on painless suggested the importance of a class of neurons known as multidendritric neurons.  But 
we did not know if all multidendritic neurons were important or if a specific subset of these cells was 
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important.  A series of experiments led us to conclude that the Class IV multidendritic neurons were the 
most critical. Silencing of these cells causes a nearly complete abolishment of larval responses to noxious 
mechanical as well as noxious thermal stimuli. In addition, we were among the first laboratory to adopt an 
optogenetic approach to studying behavior- and we showed that optogenetic activation of the Class IV 
neurons was sufficient to trigger nociceptive responses.  An important finding of broad interest to the 
scientific community, is that the nociceptor neurons play a role in the escape of Drosophila larvae from the 
attack of parasitoid wasps (which triggers the nociceptive escape response). The circuit downstream of the 
Class IV neurons in the nociceptive pathway has now become a major focus for several laboratories in the 
Drosophila community. 

a. Hwang RY, Zhong L, Xu Y, Johnson T, Zhang F, Deisseroth K, Tracey WD. Nociceptive Neurons 
Protect Drosophila larvae from Parasitoid Wasps. Current Biology. 2007; (17)  2105-2116. PMCID: 
PMC2225350 

b. Honjo K, Hwang RY, Tracey WD. Optogenetic manipulation of neural circuits and behavior in 
Drosophila larvae. Nature Protocols. 2012 Jul 12;7(8):1470-8. PMCID:PMC375158 

Thermosensory functions have been found for the TRP family of ion channels across the animal kingdom. 
Yet the precise molecular mechanisms that lets these channels detect specific temperatures remains 
largely unknown. We found the first evidence that the ankyrin repeat domain of TRPA channels was 
important for thermosensation through the identification of distinct protein isoforms of Painless. Isoforms 
with ankryin repeats rescued thermal nociception while an isoform that lacked ankyrin repeats did not. We 
then found further evidence in our studies of dTRPA1 where we identified transcriptional variants, and 
splicing variants, that implicated specific regions of the N-terminal ankyrin repeat region for thermosensory 
function.  Two of these variants (TRPA1C and TRPA1D (using nomenclature of Zhong, 2012)) are 
specifically expressed in Class IV nociceptive neurons. Studies on vertebrate TRPA channels have also 
converged on the ankyrin repeat domain as critical to temperature sensing. TRPA channels evolve rapidly 
and can be either heat activated (as in flies and snakes) or cold activated (as in some mammals). 

a. Hwang RY, Stearns NA, Tracey WD. The Ankyrin repeat domain of the TRPA protein Painless is 
important for thermal nociception but not mechanical nociception. PLoS One. 2012; 7(1): e30090. 
Published online 2012 January 25. doi: 10.1371/journal.pone.0030090 PMCID: PMC3266251 

b. Zhong L, Bellemer A, Yan H, Honjo K, Robertson J, Hwang RY, Pitt GS, Tracey WD. Thermosensory 
and Nonthermosensory Isoforms of Drosophila melanogaster TRPA1 Reveal Heat-Sensor Domains of 
a ThermoTRP Channel. Cell Reports 2012 (1) 43-55. PMCID: PMC3278078 

We have identified two ion channel subunits of the Deg/ENaC family (named Pickpocket and Balboa/PPK-
26) as a potential mechanotransducer complex in the nociceptive neurons. We found that both genes were 
required for mechanical nociception and that the dendritic subcellular localization of the two channels was 
interdependent. Using a novel split GFP approach we have detected the physical interaction of these two 
ion channel in vivo. These findings are consistent with earlier findings in the mechanotransduction field that 
found an important role for related channel genes in C. elegans force sensing neurons. 

a. Zhong L, Hwang RY, Tracey WD. Pickpocket is a DEG/ENaC protein required for mechanical 
nociception in Drosophila larvae. Current Biology. 2010; (20) 429-434.  PMCID: PMC2995491 

b. Mauthner SE, Hwang RY, Lewis AH, Xiao Q, Tsubouchi A, Wang Y, Skene JHP, Grandl J, Tracey WD. 
Balboa Binds to Pickpocket  In Vivo and is Required for Mechanical Nociception. Current Biology 2014 
Dec 15;24(24):2920-5. doi: 10.1016/j.cub.2014.10.038 PMCID:PMC4438766 

We have determined the transcriptome of the Drosophila nociceptive neurons and we have tested the in 
vivo functions of 275 nociceptor enriched genes by targeting them with tissue-specific RNAi in nociceptors. 
To identify the genes we performed laser capture microdissection and isolated RNA from the nociceptive 
neurons. We then used this RNA to probe Affymetrix microarrays.  In parallel, for comparison, we isolated 
RNA from a non-nociceptive  (Class I multidendritic) neuron. These studies led to the identification of 14 
genes whose knockdown led to an insensitive nociception phenotype and 22 genes whose knockdown 
caused a hypersensitive phenotype. The goals of this competing renewal R01 will further characterize the 
most exciting subset of these genes. 

a. Honjo K, Mauthner SE, Wang Y, Skene JHP, Tracey WD. Nociceptor enriched genes required for 
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normal thermal nociception. Cell Rep. 2016 16(2):295-303. doi: 10.1016/j.celrep.2016.06.003. 
NIHMSID 793083 

Link to complete list of published works: 
http://www.ncbi.nlm.nih.gov/myncbi/browse/collection/41166872/?sort=date&direction=ascending 

 Research Support 
Ongoing Research Support 
7R01GM086458-06 Tracey (PI) 07/2011-08/31/2021 

“A Genome-Wide Analysis of Nociception Molecules, from Expression to Function” 

The goal of this study is to identify genes that show enriched expression in nociceptors and to identify the 
function of these genes in vivo. 

Role: PI 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: VanNieuwenhze, Michael S. 

eRA COMMONS USER NAME (credential, e.g., agency login): HORNET 

POSITION TITLE: Professor of Chemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Kalamazoo College, Kalamazoo, MI B.A. 1980 1984 Chemistry 

Yale University, New Haven, CT M.S. 1986 1988 Organic Chemistry 

Indiana University, Bloomington, IN Ph.D. 1988 1992 Organic Chemistry 

The Scripps Research Institute, La Jolla, CA Post doc 1992 1994 Organic Chemistry 

Personal Statement. 

My research program lies squarely at the interface of chemistry and biology and provides ideal training 
opportunities for students in our Quantitative and Chemical Biology (QCB) Training Program. Specifically, our 
research has led to groundbreaking work directed at the visualization and mechanistic study of bacterial cell 
wall biosynthesis using fluorescent D-amino acids (FDAAs). In addition, our ongoing efforts directed at the 
synthesis and mechanistic study of small molecule cyclic peptides that inhibit bacterial cell wall biosynthesis, 
and elucidation of lipid recycling pathways that constitute key regulatory components of the bacterial cell wall 
biosynthetic pathway provide superb research opportunities for students in our QCB Program. 

I have been involved with QCB since its inception, having developed a core course in chemical biology that 
provided the foundation for the T32-supported training program. I am currently revising this course to more 
accurately reflect the new developments that emerge from this rapidly expanding field. 

My laboratory has long-standing collaborations with multiple preceptors in the QCB training program. For 
example, we have a collaboration (with A. Zlotnick) directed at the study of small molecule effectors of HBV 
capsid assembly and a broad collaboration (with Y. Brun, M. Winkler, S. Jacobson, and D. Kearns) directed at 
the utilization of fluorescent D-amino acids to visualize the synthesis and dynamics of the peptidoglycan 
bacterial cell wall. These collaborations provide superb opportunities for graduate students looking to conduct 
research at the chemistry/biology interface.  Our research efforts involving FDAAs are noteworthy in that they 
catalyzed multiple joint-mentoring relationships for supervision of graduate student PhD research. This 
provides the student with unparalleled opportunities for research design, data acquisition, and data analysis. 

fact, this program has been a catalyst for such joint-mentoring arrangements; a trend that brings tremendous 
benefit to the students and investigators alike. 

My PhD students have been beneficiaries of the comprehensive and effective framework that has been put 
in place through T32 funding of our QCB program.  Many have gone on to highly competitive post-doctoral 
appointments at top research institutions (Harvard Medical School, Northwestern University, University of 
California at Berkeley, Georgia Institute of Technology), a trend that is also broadly representative of students 
that have participated in the program. This provides very compelling testimony to the strength of the QCB 
program and to the mentoring and scientific training environment provided by QCB preceptors. 
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Positions and Honors. 

Positions and Employment 
1984-1986 Research Assistant, Parke-Davis Pharmaceutical Division of Warner-Lambert, Ann Arbor, MI 
1994-2000 Senior Organic Chemist, Discovery Chemistry Research, Lilly Research Laboratories, 

Indianapolis, IN 
2000-2002 Research Scientist, Discovery Chemistry Research and Technology, Lilly Research 

Laboratories, Indianapolis, IN 
2002-2007 Assistant Professor, Department of Chemistry and Biochemistry, University of California at San 

Diego, La Jolla, CA 
2007-2013 Associate Professor, Department of Chemistry, Indiana University, Bloomington, IN 
2013- Adjunct Professor of Molecular and Cellular Biochemistry, Indiana University, Bloomington, IN 
2013- Affiliate Member, Department of Biology, Indiana University, Bloomington, IN 
2014-2016 Associate Professor with tenure, Department of Chemistry, Indiana University, Bloomington, IN 
2016- Professor of Chemistry, Department of Chemistry, Indiana University, Bloomington, IN 
2018- Standiford H. Cox Endowed Professor of Chemistry 

Other Professional Experience 
2003-2013 Core Director ( Core F(b): Novel Lipid Synthesis and Synthetic Design), Lipid MAPS Consortium 

(www.lipidmaps.org) 
2006-2008 Member, Division of Medicinal Chemistry (ACS), Long-Term Planning Committee 
2007- Board Member, Medicinal and Bioorganic Chemistry Foundation 
2011 Vice Chair, Gordon Research Conference on Natural Products 
2012 Chair, Gordon Research Conference on Natural Products 
2012-2014 Alternate Academic Councilor, ACS Division of Medicinal Chemistry (MEDI) 

Honors and Awards 
1986-1988 Heyl Foundation Fellowship, Yale University 
1991-1992 Amoco Foundation Fellowship, Indiana University 
1992-1994 National Institutes of Health Postdoctoral Fellowship, The Scripps Research Institute 
1999 President’s Recognition Award, Eli Lilly and Company 
2003-2004 Hellman Foundation Fellowship, University of California at San Diego 
2004 Eli Lilly and Company New Faculty Award 
2014 Indiana University Outstanding Faculty Collaborative Research Award 
2015 University Research Committee Visiting Professor, Centre for Bacterial Cell Biology, University 

of Newcastle (UK) 
2015 Visiting Fellow, Institute for Advanced Study, University of Warwick (UK) 

Contributions to Science. 

Development of fluorescent D-amino acid (FDAA) probes to visualize peptidoglycan synthesis 
dynamics in real time and in live bacterial cells. My laboratory has developed a series of fluorescent D-
amino acid (FDAA) probes that have provided the first tools to enable spatial and temporal tracking of 
peptidoglycan biosynthesis in live bacterial cells in real time. These revolutionary tools have had a 
profound impact on the field of peptidoglycan biosynthesis and dynamics as has been demonstrated in 
numerous publications (31 total, 25 since beginning of prior award period) describing the use and 
application of these fluorescent probes. For example, they have been used to solve the riddle posed by 
the “Chlamydial anomaly”, they have provided heretofore-unavailable insights into peptidoglycan dynamics 
during cell division in S. pneumoniae, B. subtilis, and S. aureus, and they have been used in multiple other 
applications to provide novel insights into peptidoglycan synthesis and dynamics. 

a. Kuru, E.; Tekkam, S.; Hall, E.; Brun, Y. V.; VanNieuwenhze, M. S., “Synthesis of fluorescent D-
amino acids and their use for probing peptidoglycan synthesis and bacterial growth in situ,” Nat. 
Protoc. 2015, 10, 33-52.  PMID: 25474031; PMCID: PMC4300143. 

b. Bartlett, T. M.; Bratton, B. P.; Miguel, A.; Duvshani, A.; Sheng, Y.; Nguyen, J.; Persat, A.; Geller, A.; 
VanNieuwenhze, M.; Huang, K. C.; Zhu, J.; Shaevitz, J.; Gitai, Z., “A Periplasmic Polymer Curves 
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Vibrio cholerae and Promotes Pathogenesis” Cell 2017, 168, 172-185. PMID: 28086090; PMCID: 
PMC5287421. 

c. Bisson-Filho, A. W.; Hsu, Y.-P.; Squyres, G. R.; Kuru, E.; Wu, F.; Jukes, C.; Dekker, C.; Holden, S.; 
VanNieuwenhze, M. S.; Brun, Y. V.; Garner, E. C., “Treadmilling by FtsZ filaments drives 
peptidoglycan synthesis and bacterial cell division,” Science 2017, 355, 739-743. PMID: 28209898. 

d. Monteiro, J. M.; Periera, A. R.; Reichmann, N. T.; Saraiva, B. M.; Fernandes, P. B.; Veiga, H.; 
Tavares, A. C.; Santos, M.; Ferreira, M. T.; Macário, V.; VanNieuwenhze, M. S.; Filipe, S. R.; Pinho, 
M., “Peptidoglycan synthesis drives cytokinesis independent of FtsZ treadmilling,” Nature 2018, 
554, 528-532.  DOI:  10.1038/nature25506.  PMID: 29443967; PMCID: PMC5823765. 

Synthesis and study of depsipeptide antibiotics that inhibit peptidoglycan biosynthesis. The 
contributions described above catalyzed my long-standing interest in the peptidoglycan biosynthetic 
pathway and my efforts to identify new agents that inhibited one or more steps within this pathway.  A 
major focus of my research program directed toward the synthesis and study of (depsi)peptide antibiotics 
that inhibit bacterial cell wall biosynthesis. We have developed synthetic routes to several 
lipodepsipeptides (plusbacin A3, lysobactin, WAP-8942A2, laspartomycin C) that have shown very 
promising biological activity versus problematic and resistant Gram-positive pathogens. Several additional 
members of this compound class (e.g.; empedopeptin, tripropeptin C) are currently under active 
investigation.  Many of these antibiotics are believed to manifest their activity through inhibition of the 
transglycosylation step of bacterial cell wall biosynthesis, although additional modes of inhibition (e.g.; 
inhibition of teichoic acid biosynthesis and/or inhibition of lipid recycling) may also be implicated. We 
employ innovative techniques; for example, REDOR NMR, to gain information regarding the molecular 
target(s) of these depsipeptide antibacterial agents, as well as their mode(s) utilized for inhibition of 

peptidoglycan biosynthesis.  

a. Carrillo, A. K.; VanNieuwenhze, M. S., “Synthesis of the AviMeCys-Containing D-Ring of 
Mersacidin,” Org. Lett.  2012, 14, 1034-1037. PMID: 22296295; PMCID:  PMC4096711. 

b. Hall, E. A.; Kuru, E.; VanNieuwenhze, M. S., “Solid-Phase Synthesis of Lysobactin (Katanosin B): 
Insights into Structure and Function,” Org. Lett. 2012, 14, 2730-2733.  PMID: 22612400; PMCID: 
PMC3488444. 

c. Kim, S. J.; Singh, M.; Wohlrab, A.; Yu, T.-Y.; O’Connor, R. D.; VanNieuwenhze, M. S.; Schaefer, J., 
“Isotridecanyl Side Chain of Plusbacin A3 is Essential for the Transglycosylase Inhibition of 
Peptidoglycan Biosynthesis,” Biochemistry 2013, 52, 1973-1979. PMID: 23421534; PMCID: 
PMC3628776. 

d. O’Connor, R. D.; Singh, M.; Chang, J.; Kim, S. J.; VanNieuwenhze, M. S.; Schaefer, J., “Dual mode 
of action for plusbacin A3 in Staphylococcus aureus,” J. Phys. Chem. B. 2017, 121, 1499-1505. 
DOI:  10.1021/acs.jpcb.6b11039.  PMCID:  PMC 4856321. 

Total synthesis of late-stage intermediates utilized in peptidoglycan biosynthesis. My research 
group has unparalleled expertise in the development of synthetic routes and approaches for the chemical 
synthesis of intermediates (and derivatives) utilized in the bacterial cell wall biosynthetic pathway. For 
example, we developed the first chemical syntheses of lipid I and lipid II, the penultimate and the final 
monomeric intermediates utilized in peptidoglycan biosynthesis. Our current efforts are focused on 
developing solid-phase synthetic approaches toward these valuable intermediates. We have recently 
completed a solid-phase synthesis of the Park nucleotide; solid-phase synthetic routes to lipid I and lipid II 
will be completed in the very near future. Development of these synthetic methods/routes will provide 
ready access to these valuable intermediates, and their derivatives, that will fuel our ongoing studies 
directed at mechanistic studies of peptide antibiotics that inhibit bacterial cell wall biosynthesis as well as 
our studies directed at the recycling of lipid intermediates utilized in the bacterial cell wall biosynthetic 
pathway. 

a. Saha, S. L.; VanNieuwenhze, M. S.; Hornback, W. J.; Aikins, J.A.; Blaszczak, L. C.,  “Synthesis of 
Orthogonally Protected Precursor to the Glycan Repeating Unit of Bacterial Cell Wall,” Org. Lett. 
2001, 3, 3575-3577. PMID: 11678712. 

b. VanNieuwenhze, M. S.; Mauldin, S. C.; Zia-Ebrahimi, M. S.; Aikins, J. A.; Blaszczak, L. C., “The 
Total Synthesis of Lipid I,” J. Am. Chem. Soc. 2001, 123, 6983-6988. PMID: 11459476. 
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c. VanNieuwenhze, M. S.; Mauldin, S. C.; Zia-Ebrahimi, M. S.; Winger, B. E.; Hornback, W. J.; Saha, 
S. L.; Dingess-Hammond, E.; Blaszczak, L. C.,  “The First Total Synthesis of Lipid II: The Final 
Monomeric Intermediate in Bacterial Cell Wall Biosynthesis,” J. Am. Chem. Soc. 2002, 124, 3656. 
PMID: 11929255. 

d. Narayan, R. S.; VanNieuwenhze, M. S., “Synthesis of Substrates and Biochemical Probes for Study 
of the Peptidoglycan Biosynthetic Pathway,” Eur. J. Org. Chem. 2007, 1399-1414. PMID: 
19079554; PMCID:  PMC2597805. 

Synthesis and evaluation of core protein allosteric modulators of hepatitis B virus capsid 
assembly.  This research effort is directed at the design and synthesis new classes of core protein 
allosteric modulators (CpAMs). The major component of this effort will be directed at the development of 
structure-activity relationships (SAR) around the heteroaryldihydropyrimidine (HAP) and diaminopyrimidine 
(DAP) scaffolds. Another core focus of this effort is to develop fluorescent CpAMs for use in selective 
labeling of capsid cores for fluorescence microscopy and quantitation. We have designed and prepared 
fluorescently modified HAP derivatives (e.g.; HAP-TAM, HAP-ALEX) as capsid-specific fluorescent probes. 
Research proposed in this application seeks to expand the repertoire of capsid-specific probes through 
synthesis of fluorescently-modified CpAMs based on the HAP and DAP scaffolds. 

a. Schlicksup, C. J.; Wang, J. C.-Y.; Francis, S.; Venkatakrishnan, B.; Turner, W. W.; 
VanNieuwenhze, M. S.; Zlotnick, A., “Hepatitis B virus core protein allosteric modulators can distort 
and disrupt intact capsids,” eLife 2018; 7:e31473.  DOI: 10.7554/eLife.31473. 

b. Zlotnick, A.; VanNieuwenhze, M. S.; Turner, W. W.; Li, L. “Fluorescent HAP: A Diagnostic Stain for 
HBV Cores in Cells,” International Patent Application No. PCT/US2014/031326; filed March 20, 
2014. 

Synthesis of oxidized phospholipid mimics and stable isotope probes for lipid analysis. This 
research was carried out in support of the U54 award entitled, “Lipid Metabolomics and Proteomics 
Strategy” (Lipid MaPS).  My role within this consortium, as Director of the Novel Lipid Synthesis and Design 
core, was to design and synthesize stable isotope probes to assist in the characterization of novel lipids 
identified by members of the various other lipidomics cores. Toward this end, we developed a series of 
stable isotope-labeled 4-(dimethylamino)benzoic acid derivatives that were used to assist in the 
characterization of glycerophosphphoethanolamines and oxidized phosphatidylethanolamines. We also 
designed and synthesized a stable oxidized phospholipid mimic that displayed excellent specific binding 
affinity for macrophage scavenger receptors. We also designed and developed synthetic routes to 
malondialdehyde-modified LDL mimics for use in the development atheroprotective vaccines. 

a. Zemski Berry, K. A.; Turner, W. W.; VanNieuwenhze, M. S.; Murphy, R. C., “Stable Isotope 
Labeled 4-(Dimethylamino)benzoic Acid Derivatives of Glycerophosphoethanolamine Lipids” Anal. 
Chem. 2009, 81, 6633-6640. PMID: 20337376; PMCID:  PMC2929906. 

b. Zemski Berry, K. A.; Turner, W. W.; VanNieuwenhze, M. S.; Murphy, R. C., “Characterization of 
Oxidized Phosphatidylethanolamine Derived from RAW 264.7 Cells using 4-
(Dimethylamino)benzoic Acid Derivatives,” Eur. J. Mass Spectrom. 2010, 16, 463-470. PMID: 
20530831; PMCID:  PMC3086548. 

c. Turner, W. W.; Hartvigsen, K.; Boullier, A.; Montano, E. N.; Witztum, J.; VanNieuwenhze, M. S., 
“Design and Synthesis of a Stable Oxidized Phospholipid Mimic with Specific Binding Recognition 
for Macrophage Scavenger Receptors,” J. Med. Chem. 2012, 55, 8178-8182. PMID: 22934615; 
PMCID:  PMC3465084. 

d. Gonen, A.; Hansen, L. F.; Turner, W. W.; Montano, E. N.; Que, X.; Rafia, A.; Chou, M.-Y.; Wiesner, 
P.; Tsiantoulas, D.; Corr, M.; VanNieuwenhze, M. S.; Tsimikas, S.; Binder, C. J.; Witztum, J. L.; 
Hartvigsen, K., “Atheroprotective immunization with malondialdehyde modified LDL is hapten 
specific, dependent on advanced MDA-adducts:  Implications for development of an 
atheroprotective vaccine,” J. Lipid Res. 2014, 55, 2137-2155.  PMID: 25143462; PMCID: 
PMC4174006. 
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Complete List of Published Work in My Bibliography: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/michael.vannieuwenhze.1/bibliography/46312869/public/?so 
rt=date&direction=ascending. 

Research Support. 
Ongoing Research Support 
5R01 GM113172-04 (M. VanNieuwenhze/Y. Brun/M. Winkler, MPI) 02/05/2015 – 11/30/2018 
National Institutes of Health (NIGMS) 
“Dynamics of Bacterial Peptidoglycan Biosynthesis” 

The long-term goal of this application is to elucidate the mechanism(s) of peptidoglycan (PG) synthesis 
dynamics. This will be achieved through the development of improved fluorescent D-amino acids (FDAAs) 
with improved photophysical properties and to use nanochannel and microfluidic devises to determine the 
dynamics of PG synthesis in ovoid and rod-shaped bacteria.  At the conclusion of these studies, we will have 
synthesized a new set of fluorescent probes that will greatly facilitate the study of PG synthesis at high 
spatiotemporal resolution, we will have developed microfluidic devices with precise liquid handling that will 
enhance our ability to use the FDAA probes to study PG synthesis with cutting-edge microscopy in time-lapse 
and real time studies, and we will identify new genes that control the dynamics of PG synthesis. 
Role:  Contact PI 

5R01 GM111537-04 (M. VanNieuwenhze, PI) 09/01/2014 – 08/31/2018 
National Institutes of Health (NIGMS) 
“Novel Inhibitors of Peptidoglycan Synthesis Targeting Gram-positive Pathogens” 

The focus of this grant application is to leverage our developing expertise in depsipeptide antibiotics that inhibit 
bacterial cell wall biosynthesis, in order to gain insight into how these agents manifest their biological activity, 
and how the cell wall biosynthetic machinery responds to antibiotic challenge(s). 

Role:  PI 

Pending Research Support
1 R01 AI141612-01 (A. Zlotnick, PI) 10/1/2018-9/30/2023 
National Institutes of Health (NIAID) 
Role:  Co-Investigator 
“Allosteric Modulation of HBV Core Protein” 

The major goal of this grant is to develop multiple series of small molecule modulators of hepatitis B virus core 
protein (HBcAg or Cp) function.  Cp mediates intracellular transport, uncoating, interactions with nuclear DNA, 
capsid assembly, packaging viral RNA, regulation of reverse transcription, and interaction with viral surface 
antigen. The underlying hypothesis is that Cp adopts specific conformations for each of these activities and 
that conformational switching is subject to allosteric regulation.  Since Cp is involved in multiple steps of HBV 
replication, allosteric modulation of Cp function could profoundly impact infection. 

Completed Research Support
5R01 AI067417-09 (A. Zlotnick, PI) 07/01/2011 – 05/31/2016 
National Institutes of Health (NIAID) 
“Molecular Modulation of Virus Capsid Assembly” 

The major goal of this grant is to study compounds that interfere with normal HBV capsid assembly. In 
collaboration with the Zlotnick laboratory, we are preparing compounds and fluorescent probes that are being 
used to accelerate capsid assembly and enable more detailed study of the kinetics of capsid assembly. 
Role:  Collaborator 
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OMB No. 0925-0001 and 0925-0002 (Rev. 10/15 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Claire E Walczak 

eRA COMMONS USER NAME (credential, e.g., agency login): cwalczak 

POSITION TITLE: Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Rensselaer Polytechnic Institute, Troy, NY B.S. 1987 Chemistry 

University of Wisconsin, Madison, WI Ph.D. 1993 Biochemistry 

University of California, San Francisco, CA post doctoral 1993 98 Cell Biology 

Personal Statement 
My lab is interested in the fundamental mechanisms governing the fidelity of chromosome segregation, and 
how defects in those processes lead to genomic instability and cancer. Most notably, we have led the field in 
understanding the precise mechanisms by which the microtubule destabilizing kinesins regulate spindle 
function and contribute to aneuploidy. We were the first to show that members of the Kinesin-13 family 
modulate the fidelity of chromosome segregation by controlling the attachment of microtubules to the 
kinetochore. Our work also revealed that chromosome congression can occur in the absence of K-fibers when 
specific spindle motors are perturbed, which uncovered new mechansims of chromosome alignment. We take 
a multi-disciplinary approach that utilizes biochemical reconstitution, cell culture model systems, high-
throughput screening, live imaging, high-resolution microscopy, FLIM and FRET imaging and super-resolution 
microscopy. We have also developed novel microscope-based assays to look at motor function and routinely 
implement new image analysis algorithms. Our diverse experimental strategies highlight our expertise in many 
different areas of research and that we have the ability to make an impact on multiple fields. In addition, we 
continually implement state-of-the art approaches that allow us to take our research program in new directions.  
My work has been continuously funded by NIH since 1999, and I am currently in the first year of an NIH MIRA 
award that allows me to encompass the multiple aspects of my research under one umbrella research 
program. 

 strongly believe that mentoring is one of the most important functions that we do as research scientists in an 
academic environment. During my career, I have trained 17 graduate students (7 MS, 9 PhD and 1 MD/PhD), 
two post-docs and fully support an Asst. Research Professor.  I have also trained 25 undergraduates in the lab, 
and the majority of them are in science or medical careers. Training undergraduates is a particularly important 
when at a major undergraduate institution, as these students represent the future of our scientific and medical 
workforce. I also participate in summer programs for both under-represented minorities and medical student 
research training.  I am proud to say that I have an excellent track record of placing my students in research-
related positions, as all are employed in scientific/medical careers. I fully support students to pursue their 
career goals and help them to meet those goals. If a student wants to teach, then I encourage them to go 
beyond being an associate instructor for a class and to give guest lectures in a class so they can see what it 
takes to prepare a lecture.  For a student interested in industry, I encourage them to take part in visits to 
biotech companies, short-courses or to participate in any workshop and training session.  If students want to 
write, then I challenge them with a more complex review. Three of my students have participated in the MBL 
Physiology course, which has expanded their views of multi-disciplinary science.  In summary, I fully support 
students taking time away from research to pursue other career-related activities- this is an essential aspect of 
training. 
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 the leader and initial program director of a new graduate training program in Cell, Molecular and Cancer 
Biology, I have been involved in multiple aspects of graduate training. For this program, I developed a new 
course in Science Communication to teach students the fundamental of written and oral communication of 
science both to colleagues and to the lay public. I also implemented the use of IDPs for all graduate students in 
the program to be incorporated as part of their yearly evaluation. I currently serve on the initial faculty review 
committee who will meet individually with every graduate student in our program to discuss progress toward 
career goals in a format separate from their annual research committee meeting. I strive to integrate the skills I 
utilize in classroom teaching to further the development of the students in my own lab. For example, I present 
lab meetings on practical aspects of science, such as experimental design, giving presentations, managing 
time or preparing posters. In addition, the materials developed for evaluation of IDPs are also distributed to 
everyone in my lab (scientists, post-docs, graduate students and undergraduate students), and we use these 
materials as an opportunity to discuss career plans and set goals to meet those career plans. Finally, I have 
been a positive role model both for women in my own lab as well as those in other labs to demonstrate that 
women can be successful scientists and have a family. Together, my productivity, my history of continually 
making important new discoveries in the field, and my track record in training graduate students makes me an 
ideal mentor. Below are a number of recent reviews that outline my recognized expertise in the field. Graduate 
student contributors are marked with an asterisk, and undergraduates with a hashtag. 

Walczak, C.E., *Cai, S., and Khodjakov, A. (2010). Chromosome Motility During Mitosis. Nature Reviews Mol. 
Cell Biology. 11:  91-102 PMC2893392 

Walczak, C.E., *Gayek, S., and Ohi, R. (2013). Microtubule Depolymerizing Kinesins. Annu. Rev. Cell Dev. 
Biol. 219:417-441. PMID: 23875646 

*Weaver, L.N. and Walczak, C.E. (2015). Spatial Gradients Controlling Spindle Assembly.  Biochem. Soc. 
Trans. 43: 7-12. 

Verhey, K.J., Cochran, J.C., and Walczak, C.E. (2015). The Kinesin Superfamily in “Kinesins and Cancer”, 
Frank Kozielski, editor. Springer.  pg. 1-26. 

  Positions and Honors 
Positions 

1998- 2004 Assistant Professor of Biochemistry and Molecular Biology, 
Medical Sciences Program, Indiana University 

2004-2008 Associate Professor of Biochemistry and Molecular Biology, 
Associate Professor of Anatomy and Cell Biology 
Medical Sciences Program, Indiana University 

2007-2012 Deputy Director, Cell Growth and Differentiation Node of METACyt 
2008-present Professor of Biochemistry and Molecular Biology 

Professor of Anatomy and Cell Biology 
Medical Sciences Program, Indiana University 

2008-2017 Executive Director, IU-Light Microscopy Imaging Center 
2016 Co-Director, Cell, Molecular, and Cancer Biology Graduate Program 
2016-pres Assistant Director for Research, Medical Sciences Program, Indiana University 

Other Professional Affiliations and Memberships on Advisory Boards 

1990- present Member, American Society for Cell Biology 
1998- present Fellow, Indiana Molecular Biology Institute 
2000- present Member, IU Cancer Center 
2004- present Board of Reviewing Editors, Molecular Biology of the Cell 
2004-present Editorial Board Member, Current Biology 
2007-2011 Member, NIH Cell Structure and Function Study Panel (Now NCSD) 
2007 Elected Co-chair of FASEB Meeting on Mitosis (2009, 2012) 
2008-2012 Member, Human Frontiers Science Program, Grant Review Panel 
2009-present Editorial Board Member, BioArchitecture 
2010-present Editorial Board Member, Cell Research 
2011-present Member ASCB Public Information Committee 
2012-present Editorial Board Member, F1000 Research 
2013-2016 ASCB Council 
2014-present Member, American Association for Advancement of Science 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

    
   
  

   
   

 
       

    
   

   
 

   
  

     
     

    
   

             
   

             
   

      
   

      
   

 
  

 

      
 

     
        
      

     
   

      
      

     
     

      

  

      
    
    
     

    
    

    
    

    
    
   
    

   
    

As 

B. 

 Page 191



2015-present Editorial Board Member, Oncotarget 
2015 NIGMS Council (ad-hoc, May 2015) 
2016 Member, NIH ZRG1, Shared Instrumentation Grant 
2017 Co-chair, NIH ZRG1, MIRA award for new investigators 
2018 NIGMS Council (ad hoc January 2018) 

Honors and Awards 

1994-1996 NIH Postdoctoral Fellowship 
1996-1998 DOE Army Breast Cancer Fellowship 
2001 Leukemia/Lymphoma Society Scholar Award 
2003-2007 American Cancer Society Research Scholar Award 
2003 Women in Cell Biology Junior Career Recognition Award from the American Society for Cell 

Biology 
2013 Elected to Council for the American Society for Cell Biology 
2017 Exemplar of Research 

Contribution to Science 
Kinesin-13 Family Members are Not Conventional Motor Proteins 

Since their discovery in 1990 it has become apparent that members of the kinesin superfamily play diverse roles 
in nearly every cellular process. Early on it was thought that those roles were strictly due to the ability of motor 
proteins to translocate along microtubules. However, it has become apparent that an increasing number of 
kinesins also regulate microtubule dynamics. Our work was the first to show that the Xenopus kinesin, XKCM1 
(now known universally as MCAK or Kif2C) controlled microtubule dynamics during spindle assembly, but at that 
time it was not understood whether this was a direct activity of the motor or if it was due to cargo transport. Our 
1999 paper revolutionized thinking in the field by showing direct microtubule destabilization activity by members 

 the Kinesin-13 family. This work serves as a paradigm for how other motor proteins regulate microtubule 
dynamics. Most recently we have uncovered the detailed molecular mechanism by which this microtubule 
depolymerization activity is regulated by Aurora B kinase by developing and utilizing FLIM imaging to identify 
locally active MCAK. This most recent work will also transform thinking about how motor proteins are regulated 
and couples nicely with our work as leaders in the field of motor regulation, as outlined in contributions 2 and 3. 

Walczak, C.E., Mitchison, T.J., and *Desai, A. (1996). XKCM1: A Xenopus Kinesin-Related Protein That 
Regulates Microtubule Dynamics During Mitotic Spindle Assembly.  Cell 84: 37-47. PMID: 8548824 

*Desai, A., Verma, S., Mitchison, T.J., and Walczak, C.E. (1999).  Microtubule Destabilization by a Subfamily of 
Kinesins. Cell 96: 69-78. PMID: 9989498 

*Hertzer, K.M, and Walczak, C.E.  (2008) The C-termini of Tubulin and the Specific Geometry of Tubulin 
Substrates Influence the Depolymerization Activity of MCAK. Cell Cycle. 7:2727-2737. PMID: 18758237. 

Ems-McClung, S.C., #Hainline, S.G., #Devare, J., *Zong, H., *Cai, S., #Carnes, S.K., Shaw, S.L. and Walczak, 
C.E. (2013).  Aurora B Regulates MCAK Activity Through a Phospho-conformational Switch that Reduces 
Microtubule Association. Curr. Biol. 23: 2491-2499. PMC3897551 

MCAK is a Major Error Correction Mechanism that is Regulated by Aurora B 
Work in the late 1990s showed that errors in chromosome attachment were a major source of aneuploidy 
because these errors were not detected by the spindle assembly checkpoint. We made two major contributions 

 this field. First, our work was the first to show that the previously described defects in anaphase chromosome 
segregation caused by perturbation of MCAK were due to improperly attached kinetochores. Furthermore, while 
 was known that Aurora B was important in error correction mechanisms, our work has been instrumental in 

demonstrating that MCAK is a major substrate of Aurora B kinase in controlling kinetochore-microtubule 
attachments. Our work has also been a model for how to dissect kinase-substrate interactions in the spindle. 

*Kline-Smith, S.L., Khodjakov, A., Hergert, P., and Walczak, C.E. (2004).  MCAK Disruption Leads to 
Chromosome Congression and Segregation Defects Due to Improper Kinetochore Attachments. Mol. Biol. 
Cell. 15: 1146-1159. PMC363095 

*Lan, W., *Zhang, X, *Kline-Smith, S.L., *Rososco, S., Barrett-Wilt, G., Shabanowit, J., Hunt, D.F., Walczak, 
C.E., Stukenberg, P.T. (2004).  Aurora B Phosphorylates MCAK to Regulate Microtubule Depolymerization 
Activity in the Centromere. Curr. Biol. 14: 273-286. PMID: 14972678 
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*Zhang, X., *Lan, W., Ems-McClung, S.C. Stukenberg, P.T., and Walczak, C.E. (2007). Aurora B 
phosphorylates multiple sites on mitotic centromere-associated kinesin to spatially and temporally regulate 
its function.  Mol Biol Cell. 18:3264-3276. PMC1951741 

*Zong, H., #Carnes, S.K., #Moe, C., Walczak, C.E., and Ems-McClung, S.C. (2016). The far C-terminus of 
MCAK regulates it conformation and pole focusing.  Mol. Biol. Cell. 27:1451-1464. PMC 4850033 

The Small GTP-binding protein Ran Regulates Motor Protein Activity 
 major discovery in 1999 by several research labs was that the small GTP-binding protein, Ran, was not 

exclusively used for nuclear/cytoplasmic transport but that it could also be used to directly control spindle 
assembly. Our contributions to this field have been in showing that motor proteins are key targets of the Ran 
pathway and that their activity is negatively regulated by binding to the nuclear transport receptors importin 
alpha/beta. Our work is the first to show that high levels of Ran-GTP are not sufficient to regulate motor 
activity, but rather that the Ran-GTP has to be maintained in a gradient around the chromatin. 

Ems-McClung, S.C., Zheng, Y., and Walczak, C.E. (2004).  Importin α/β and Ran-GTP regulate XCTK2 
Microtubule Binding. Mol. Biol. Cell.  15:46-57. PMC307526 

*Cai, S., *Weaver, L., Ems-McClung, S.C., and Walczak, C.E. (2009). Kinesin-14 Family Proteins 
HSET/XCTK2 Control Spindle Morphology by Cross-Linking and Sliding Microtubules. Mol. Biol. Cell. 20: 
1348-1359.  PMC2649268. 

*Weaver, L.N., Ems-McClung, S.C., *Chen, S.R., Yang, G., Shaw, S.L., and Walczak, C.E. (2015). The Ran-
GTP Gradient Spatially Regulates XCTK2 Activity in the Spindle.  Curr. Biol. 25: 1509-1514. PMC4452415 

Huang, Y., Li, T., Ems-McClung, S.C., Walczak, C.E., Prigent, C., Xueliang, Z., Zhang, X., and Zhang, Y. 
(2018). Aurora A Activation in Mitosis Promoted by BuGZ. J. Cell Biol. 217: 107-116.PMC5748987 

Motor Proteins Play Critical Roles in Mitotic Spindle Organization 
My lab has had a long-standing interest in understanding how motor proteins contribute to spindle organization 
and function. My 1998 paper was the first to look globally at the function of multiple motors during spindle 
assembly to begin to understand how motor activity was coordinated. In 2009, we made the major discovery 
that perturbation of motor protein activity altered forces in the spindle, which allowed chromosomes to 
congress in the absence of K-fibers. Defining roles for motor proteins in spindle organization, spindle length, 
and cytokinesis is an area where my lab has continually made important contributions. 

Walczak, C.E., Vernos, I., Mitchison, T.J., Karsenti, E., and Heald, R.  (1998). A Model for the Proposed Roles 
of Different Microtubule Based Motor Proteins in Establishing Spindle Bipolarity.  Curr. Biol.  8:903-913. 

*Cai, S., O’Connell, C., Khodjakov, A.  and Walczak, C.E. (2009). Chromosome Congression in the Absence of 
K-fibres. Nat. Cell Biol. 11: 832-838.  PMC2895821 

*Cai, S., *Weaver, L.N., Ems-McClung, S.C., and Walczak, C.E. (2010). Proper Organization of Microtubule 
Minus-Ends is Needed for Midzone Stability and Cytokinesis.  Curr. Biol. 20:880-5. PMC2869383. 

*Weaver, L.N., Ems-McClung, S.C., Stout, J.R., LeBlanc, C., Shaw, S.L. Gardner, M.K., and Walczak, C.E. 
(2011). Ki18A Utilizes a Microtubule Binding Site in the Tail for Plus-end Localization and Spindle Length 
Regulation.  Curr. Biol. 21:1500-1506. PMC3175335. 

Microtubule Dynamics Regulators and Motor Proteins are Key Targets for Therapeutic 
Development 

 has long been established that drugs that control microtubule dynamics are powerful chemotherapeutic 
agents. Furthermore, numerous studies have uncovered that many members of the kinesin superfamily are 
mis-regulated in cancer cells. An emerging area of excellence in my lab is to understand how motor proteins 
could be developed as either targets for the development of new therapeutics or how their misregulation can 
contribute to tumorigenesis. 

*Hedrick, D.G., Stout, J.R. and Walczak, C.E. (2008) Effects of anti-microtubule agents on microtubule 
organization in cells lacking the kinesin-13 MCAK. Cell Cycle. 7: 2146-2156 

*Rizk, R., #Bohannon, K., #Wetzel, L., Powers, J.A., Shaw, S.L, and Walczak, C.E. (2009). MCAK and 
Paclitaxel Have Differential Effects on Spindle Organization and Microtubule Dynamics. Mol. Biol. Cell. 
20:1639-1651. PMC2655246 
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Huang, R., Oh, H., Arrendale, A., Martin, V.A., Galan, J. #Workman, E.J., Stout, J.R., Walczak, C.E., Tao, 
W.A., Borch, R.F., Geahlen, R.L. (2013). Intracellular Targets for a Phosphotyrosine Peptidomimetic 
Include the Mitotic Kinesin, MCAK. Biochem Pharmacol. 86:597-611. PMC3755495 

*Pannu, V., Rida, P.C.G, *Ogden, A., Pawar, S., Bowen, N.J., Cheng, A., Rudd, K., Gupta, M.V., Oprea-Ilies, 
O., Walczak, C.E., Cantuaria, C., and Aneja, R. (2015). Overexpression of Human Kinesin-14 family motor 
HSET Fuels Tumor Progression and Predicts Poor Clinical Outcomes in Breast Cancer Patients. 
Oncotarget. 6:6076-6091. PMC4467423. 

Complete List of Works in My Bibliography. 
http://www.ncbi.nlm.nih.gov/sites/myncbi/claire.walczak.1/bibliography/40331503/public/?sort=date&direction= 
descending 

Other Support 
Present Funding: (Extramural) 

Agency: NIH R35 GM122482-01 
Title:  Mechanisms of Mitotic Fidelity 
Duration:  6/1/17-5/31/22 
Amount: $1,450,000 direct costs 
Role:  Principal Investigator 

Agency:  NIH R01 GM113107-03 
Title: Polyploid Cell Cycle Regulation and Genome Instability 
Duration:  9/1/15-8/31/19 
Amount:  $790,000 direct costs ($181,700 to Walczak) 
Role: Co-Principal Investigator with Brian Calvi 

Agency: NIH S10 OD-24988-01 
Title:  Acquisition of a DeltaVision OMX-SR Imaging System 
Duration: 3/13/18-3/12/19 
Amount: $599,775 direct costs 
Role:  Principal Investigator 

Present Funding: (Intramural) 
Indiana University Clinical Translational Sciences Institute: 
Title: Transcriptome Remodeling of Polyploid and Drug Resistant Cells 
Duration: 7/1/2017-6/30/2019 
Amount: $10,000 
Role: Co-Principal Investigator with Brian Calvi 

100 Voices of Hope Pilot Project 
Title: Racial Variation in Cancer Pathways Contribute to Breast Cancer Incidence 
Duration: 6/1/2017-5/31/2019 
Amount: $100,000 
Role:  Collaborator, PI: Hari Nakshatri 

Previous Funding: (past 3 years listed) 
 Agency:  NIH R01 # GM59618-16 
Title: Control of Microtubule Dynamics for Spindle Assembly and Chromosome Segregation 
Duration:  9/1/14- 8/30/17 
Amount: $771,000 direct costs 
Role:  Principal Investigator 
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OMB No. 0925-0001 and 0925-0002 (Rev. 11/16 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Malcolm E. Winkler, Ph.D. 

eRA COMMONS USER NAME (credential, e.g., agency login): mwinkler 

POSITION TITLE: Professor of Biology 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Johns Hopkins University, Baltimore, MD B.A. 05/1973 Biology (Biophysics) 

Johns Hopkins University, Baltimore, MD Ph.D. 05/1979 Biology (Genetics) 

Stanford University, Stanford, CA Postdoctoral 05/1982 Biology (Molec. Genet.) 

Personal Statement 
My laboratory has an established record of attacking fundamental problems in bacterial physiology and 

pathogenesis by a powerful comprehensive approach that combines genetics, metabolism, cell biology, 
enzymology, tissue culture models of colonization, and animal models of infection. An overarching goal of my 
research program is to understand signal transduction, regulatory mechanisms, and supramolecular 
complexes that mediate the cell structure and stress responses of the Gram-(+), ovococcus bacterium, 
Streptococcus pneumoniae (pneumococcus). The work of Avery, Heidelberger, Ephrussi-Taylor, and others 
established S. pneumoniae as arguably the first model bacterial system, but the full power of genetic, 
physiological, and biochemical approaches has not been exploited in studies of fundamental biological 
processes in S. pneumoniae. Our work uses S. pneumoniae as a highly tractable model of ellipsoid-shaped, 
ovococcus bacteria, which have distinctive, fascinating properties and mechanisms that differ from those in 
other model Gram (+)-bacteria, like Bacillus subtilis. Consequently, there is the real expectation of learning 
new biological principles from studies of S. pneumoniae. Our current work focusing on pneumococcal 
peptidoglycan biosynthesis and other aspects of pneumococcal physiology is highlighted below in the 
contributions section. 

Another goal of the work in my laboratory is to provide fundamental mechanistic information about S. 
pneumoniae physiology, protein complexes, and metabolism that can be used to understand its virulence. S. 
pneumoniae is a major human respiratory pathogen that kills millions of people annually worldwide. Drug-
resistant S. pneumoniae is listed as a “serious threat” to health in the U.S.A. that “requires prompt and 
sustained action” in the 2013 CDC report Antibiotic Resistance Threats in the United States, 2013, and 
penicillin-nonresponsive S. pneumoniae was just listed in 2017 among the top 12 “superbugs” that threaten 
worldwide health. Projects in my laboratory have the practical significance of increasing knowledge about 
mechanisms and structures that contribute to antibiotic resistance and by providing potential new surface 
targets for vaccines and antibiotic development. A final goal of my research program is to expand and develop 
the toolbox of innovative approaches available to study important problems in pneumococcal physiology, cell 
biology, and genetics, including genomics and quantitative MS proteomic approaches. 

I have a strong record of mentoring and training postdoctoral fellows, graduate students, and 
undergraduate students, including minority students, and recent graduate students who obtained their Ph.D. 
degrees from my laboratory are currently assistant professors or postdoctoral fellows at top universities. I also 
have an established record of service to the scientific community. For example, I am currently on the Editorial 
Boards of two major microbiology journals, and I organized the Bacterial and Phage Molecular Genetics 
Meeting at Madison and CSHL from 2008-2011. I am a co-author with Brenda Wilson, Abigail Salyers, and 
Dixie Whitt of the 2011 Third Edition of Bacterial Pathogenesis: A Molecular Approach, which is one of ASM’s 
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top selling advanced textbooks, and Brenda Wilson, David Ho, and I are now actively working on the fourth 
edition of the book. I have expanded the pneumococcal research field by establishing productive collaborations 
with numerous other laboratories, including David Giedroc’s laboratory (IUB) on metal-ion homeostasis and 
other projects, Sidney Shaw’s laboratory (IUB) on image analysis of 2D- and 3D-SIM images of dividing 
pneumococcal cells, Carol Gross’ laboratory (UCSF) on global genetic profiling, Beth Lazazzera’s laboratory 
(UCLA) on peptide quorum sensing mechanisms unrelated to competence development, Mike 
VanNieuwenhze’s and Yves Brun’s laboratories (IUB) on developing and applying fluorescent D-amino acid 
(FDAA) probes to study the dynamics of peptidoglycan synthesis and remodeling, Nick De Lay’s laboratory 
(UTHMS) on roles of PNPase and other pneumococcal RNases, and Erin Carlson’s laboratory (U Minnesota) 
to develop new classes of activity-based PBP probes to answer questions about PBP interactions that cannot 
be answered by other current methods. 

Positions and Honors 
Positions and Employment 
1979-1982 Helen Hay Whitney Postdoctoral Fellow, Department of Biological Sciences, Stanford 

University, Stanford CA; research area: prokaryotic molecular genetics 
1982-1987. Assistant Professor of Molecular Biology, Northwestern Univ. Med. School, Chicago, IL 
1987-1990 Associate Professor of Molecular Biology (tenure), Northwestern Univ. Med. Sch., Chicago, 

IL 
1990-1994 Associate Professor of Microbiology and Molecular Genetics (tenure), University of Texas-

Houston Medical School, Houston, TX 
1994-1999 Professor of Microbiology and Molecular Genetics (tenure), University of Texas-Houston 

Medical School, Houston, TX 
1999-2003 Research Advisor (Director on research track), Infectious Diseases Research Division, Lilly 

Research Laboratories, Indianapolis, IN 
2003-present Professor of Biology (tenure), Indiana University Bloomington 
2003-present Member, Biochemistry Interdisciplinary Graduate Program, Indiana University Bloomington 
2003-1012 Director of Biotechnology Training Program, Indiana University Bloomington 
2011-present Microbiology Section Associate Chair 

Other Experience and Professional Memberships 
2012-2015 Editiorial Board of Molecular Microbiology 
2005-2016 Editorial Board of the Journal of Bacteriology 
2000-2014 Editorial Board of Antimicrobial Agents and Chemotherapy 
2009-2011 Organizer of Bacterial and Phage Molecular Genetics Meeting (Madison, WI and CSH, NY) 
2005-2010 Editorial Board of the Journal of Biological Chemistry 
2003-2007 Editorial Board of Annual Reviews of Microbiology 
2004-2007 Alternative Councilor of the Physiology and Metabolism Branch (Division K) of ASM 
1986-2003 Editorial Board of the Journal of Bacteriology 
Numerous Member and reviewer on NIH Study Sections and NSF Panels on microbial topics 
Times 
Often Outside referee for evaluation of academic tenure and promotion cases 

Honors 
1986 Young Investigator Award, American Society of Microbiology 
1989, 1998 Dissertation Opponent and Lecturer, Umeå University, Sweden 
2009 Fellow, American Academy of Microbiology (AAM) 
2013 Fellow, American Association for the Advancement of Science (AAAS) 
2015 Dissertation Opponent and Lecturer, Groningen University, Netherlands 

Contributions to Science 
Bibliographical Links to Publications: Link to NCBI “My Bibliography”; 126 citations listed. 
http://www.ncbi.nlm.nih.gov/sites/myncbi/malcolm.winkler.1/bibliography/43137040/public/?sort=date&direction 
=descending 

Specific Contributions
1. Dynamics, machines, and control of peptidoglycan biosynthesis in S. pneumoniae. A major goal 

my current research program is to determine the dynamics and mechanisms of peptidoglycan (PG) 
biosynthesis in S. pneumoniae. PG is the macromolecular mesh that surrounds all eubacteria and determines 

Contact PD/PI: GIEDROC, DAVID P.
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their cell shape, size, and chaining, which in turn, allows them to survive in different environmental niches, 
including in the human body. A principle that has emerged from our previous work and that of other 
laboratories is that different-shaped bacteria use different mechanisms to control the composition, 
coordination, and chronology of the machines that synthesize and remodel PG. A combination of genetics, 
physiology, biochemistry, and high-resolution 3D-SIM microscopy has led to the discovery that the 
pneumococcal PG synthesis machines locate to different places in cells in the middle stages of division. We 
have also discovered and characterized new enzymes (MltG endo-lytic transglycosylase) and regulatory 
proteins (FtsA, GpsB; EzrA; MreCD; and RodZ) that control pneumococcal cell division and PG biosynthesis in 
different ways than in rod-shaped B. subtilis. Other work demonstrated that PG turnover is minimal in S. 
pneumoniae cells growing planktonically or in host-relevant biofilms, different from the paradigm of rapid PG 
turnover and recycling in E. coli and B. subtilis. 

Tsui, H.-C. T., M. J. Boersma, S. A. Vella, O. Kocaoglu, E. Kuru, J. K. Peceny, E. E. Carlson, M. S. 
VanNieuwenhze, Y. V. Brun, S. L. Shaw, and M. E. Winkler (2014). Pbp2x Localizes Separately for Pbp2b 
and Other Peptidoglycan Synthesis Proteins During Later Stages of Cell Division of Streptococcus 
pneumoniae D39. Molec Microbiol 94: 21-40. (PMC4209751). 

Cover photo of Volume 94, Number 1 (October) of Molecular Microbiology. 
MicroCommentary: Cadby, I. T. and A. L. Lovering (2014) Molecular Surveillance of the Subtle Septum: 
Discovering a New Mode of Peptidoglycan Synthesis in Streptococci. Molec Microbiol. 94: 1-4. 

Tsui, H.-C. T., J. J. Zheng, A. N. Magallon, J. D. Ryan, R. Yunck, B. E. Rued, T. G. Bernhardt, and M. E. 
Winkler. (2016). Suppression of a Deletion Mutation in the Gene Encoding Essential PBP2b Reveals a 
New Lytic Transglycosylase Involved in Peripheral Peptidoglycan Synthesis in Streptococcus pneumoniae 
D39. Molec Microbiol 100:1039-65. (PMC5063045). 
Cover photo of Volume 100, Number 6 (June) of Molecular Microbiology. 

Rued, B. E. J. J. Zheng, A. Mura, H.-C. T. Tsui, M. J. Boersma,. J. L. Mazny, F. Corona, A. J. Perez, D. 
Fadda, L. Doubravová, L. Buriankiva, P. Branny, O. Massidda, and M. E. Winkler. (2017). Suppression 
and Synthetic-Lethal Genetic Relationships of ΔgpsB Mutations Indicate that GpsB Mediates Protein 
Phosphorylation and Penicillin-Binding Protein Interactions in Streptococcus pneumoniae D39. Molec 
Microbiol 103: 931-957 (PMC5344783). 

MicroCommentary: R. J. Lewis. 2017. The GpsB Files: The Truth is Out There. Molec Microbiol 103: 
913-918. 

Sharifzadeh, S., M. J. Boersma, O. Koczoglu, A. Shokri, C. L. Brown, J. Shirley, M. E. Winkler, and E. E. 
Carlson. (2017). Novel Electrophilic Scaffold for Imaging of Essential Penicillin-Binding Proteins Activity-
Based Probe for Selective Imaging of an Essential PBP in Streptococcus pneumoniae. ACS Chem Biol 
12:2849-2857 (PMID: 28990753; PMC in process). 

2. Discovery of the FtsEX:PcsB PG hydrolase machine that links PG hydrolysis to cell division and 
may play roles in resistance to chemokine killing in Streptococcus pneumoniae. Considerable work has 
gone into how PG synthesis by penicillin-binding proteins is coordinated with bacterial cell division. However, 
how PG cleavage enzymes are regulated and coordinated with cell division to remodel the PG remains largely 
unknown. We discovered a new molecular machine consisting of the PcsB PG hydrolase, which is regulated 

 the WalRK TCS (see below) and the FtsEX division proteins, which structurally resemble an ABC 
transporter. A concurrent discovery was made by Tom Bernhardt’s laboratory for a different PG hydrolase 
complex that binds to the FtsEX cell division proteins of E. coli. We published our two reports back-to-back in 
the same issue of PNAS. In subsequent work, we used a powerful genetic suppressor approach to 
demonstrate signal transduction between a coiled-coil domain in PcsB and extracellular loops of FtsX. FtsEX-
linked PG hydrolases involved in murein remodeling have been found in other bacteria. In new work with the 
Giedroc lab, we solved the structure of the FtsX large extracellular loop and demonstrated its interaction with 
the coiled-coil domain of PcsB. We are also evaluating the hypothesis that the extracellular loops of FtsX 
impart resistance to killing by bactericidal chemokines. 

Sham, L.-T., S. M. Barendt, K. E. Kopecky, and M. E. Winkler. (2011). Essential PcsB Putative 
Peptidoglycan Hydrolase Interacts with the Essential FtsXSpn Cell Division Protein in Streptococcus 
pneumoniae D39. Proceed. Nat. Acad. Sci. U. S. A. 108:E1061-9 (PMC3215045). 
Highlighted in Nature Chemical Biology and by the Faculty of 1000. 

Sham, L. T., K. R.  Jensen, K. E. Bruce, and M. E. Winkler. (2013). Involvement of FtsE ATPase and FtsX 
Extracellular Loops 1 and 2 in FtsEX:PcsB Complex Function in Cell Division of Streptococcus 
pneumoniae D39. MBio 4: pii: e00431-13. doi: 10.1128/mBio.00431-13. (PMC3735124). 
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Fu, Y., K. E. Bruce, B. E. Rued, M. E. Winkler, and D. P. Giedroc. (2016). 1H, 13C, 15N Resonance 
Assignments of the Extracellular Loop 1 Domain (ECL1) of Streptococcus pneumoniae D39 FtsX, an 
Essential Cell Division Protein. Biomolec NMR Assign, 10: 89-92. doi: 10.1007/s12104-015-9644-9 
(PMC4789122). 
Bajaj, R., K. E. Bruce, A. L. Davidson, B. E. Rued, C. V. Stauffacher, and M. E. Winkler. (2016). 
Biochemical Characterization of Essential Cell Division Proteins FtsX and FtsE That Mediate Peptidoglycan 
Hydrolysis by PcsB in Streptococcus pneumoniae. MicrobiologyOpen. doi: 10.1002/mbo3.366. (PMC 
5061712). 

3. Characterization of the WalRK two-component system (TCS), regulon, and signal transduction 
pathway that mediate cell wall stress in Streptococcus pneumoniae. After switching from E. coli to S. 
pneumoniae, my laboratory focused on the function and signal transduction of the essential WalR response 
regulator in S. pneumoniae and other Gram(+) bacteria. Our work led to the discovery that pneumococcal 
WalR positively regulates genes that mediate PG hydrolysis and cell wall remodeling. Notably, WalR is 
essential in serotype 2 strains through its positive regulation of the pcsB gene, described above. Unlike other 
Gram (+) bacteria, the WalK histidine kinase is not essential in S. pneumoniae. Physiological and biochemical 
characterization demonstrated a predominant role of WalK phosphatase activity in setting the level of activated 
phosphorylated WalR (WalR~P) and limiting cross-talk with other response regulators. Our studies also 
demonstrated that the WalR~P phosphatase activity depends on the PAS domain of WalK. Work on 
determining the signals sensed by the WalRK TCS and the physiological basis for increasing the WalRK 
regulon in response to cell wall stresses continue in my laboratory in S. pneumoniae and other laboratories in 
other low-GC, Gram(+) bacteria. New work has revealed that mutations that disrupt normal PG biosynthesis 
(e.g., pbp1a, mltG, or khpAB mutations) strongly induce the WalRK regulon and provide a strategy to define 
the WalRK induction pathway by using genetic approaches. 

Gutu, A. D., K. J. Wayne, L-T. Sham, and M. E. Winkler. (2010). Kinetic Characterization of the WalRKSpn 

(VicRK) Two-Component System of Streptococcus pneumoniae: Dependence of WalKSpn (VicK) 
Phosphatase Activity on Its PAS Domain. J Bacteriol 192: 2346-2358. (PMC2863487). 
Wayne, K. J., L.-T. Sham, H.-C. T. Tsui, A. D. Gutu, S. M. Barendt, S. K. Keen, and M. E. Winkler. (2010). 
Localization and Cellular Amounts of the WalRKJSpn (VicRKX) Two-Component Regulatory System 
Proteins in Serotype 2 Streptococcus pneumoniae. J Bacteriol 192: 4388-4394. (PMC2937396). 
Wayne, K. J., S. Li, K. M. Kazmierczak, H.-C. T. Tsui, and M. E. Winkler. (2012). Involvement of WalK 
(VicK) Phosphatase Activity in Setting WalR (VicR) Response Regulator Phosphorylation Level and 
Limiting Crosstalk in Streptococcus pneumoniae D39 Cells. Molec Microbiol 86:645-60. (PMC3638944). 
Zheng, J. J., A. J. Perez, H.-C. T. Tsui, O. Massidda, and M. E. Winkler. (2017). Absence of the KhpA and 
KhpB (JAG/EloR) RNA-Binding Proteins Suppresses the Requirement for PBP2b by Overproduction of 
FtsA in Streptococcus pneumoniae D39. Molec Microbiol 106: 793-814 (PMC5719866). 

4. Regulation of Metal Ion Homeostasis in Streptococcus pneumoniae. My laboratory has established 
fruitful, ongoing collaboration with David Giedroc’s laboratory (Indiana University Bloomington, Department of 

Chemistry) to study various aspects of metal-ion homeostasis in S. pneumoniae. In this collaboration, my 
laboratory uses our expertise in bacterial genetics, cell morphology, and physiology to address important 
questions that the Giedroc laboratory is studying at the structural and biochemical levels. This work has 
revealed a new paradigm for copper resistance in Streptococcus pneumoniae. In one of our latest papers, we 
show that mis-metallation by manganese affects the function of an essential Ser/Thr protein phosphatase that 
controls cell division. 

Jacobsen, F. E., K. M. Kazmierczak, J. P. Lisher, M. E. Winkler, and D. P. Giedroc. (2011). Interplay 
between Manganese and Zinc Homeostasis in the Human Pathogen Streptococcus pneumoniae. 
Metallomics 3: 38-41. [cover article]. (PMC3061551). 
Yue F, H.-C. T. Tsui, K. E. Bruce, L.-T. Sham, K. A. Higgins, J. P. Lisher, K. M. Kazmierczak, M. J. 
Maroney, C. E. Dann III, M. E. Winkler, and D. P. Giedroc. (2013). A New Structural Paradigm in Copper 
Resistance in Streptococcus pneumoniae. Nature Chem Biol 9: 177-83. (PMC3578076). 
Martin, J. E., K. A. Edmonds, K. E. Bruce, G. C. Campenello, B. A. Eijkelkamp, E. B. Brazel, C. A. McDivitt, 
M. E. Winkler, and D. Giedroc. (2017). The Zinc Efflux Activator SczA Protects Streptococcus pneumoniae 
Serotype 2 D39 from Intracellular Zinc Toxicity. Molec Microbiol 104: 636-651(PMC5426980). 
Martin, J. E., J. P Lisher, M. E. Winkler, D. P. Giedroc. (2017). Perturbation of Manganese Metabolism 
Disrupts Cell Division in Streptococcus pneumoniae. Molec Microbiol 104: 334-348. (PMC 5380469). 
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5. Recent contributions to other areas of pneumococcal physiology and metabolism. We have 
made numerous contributions to other areas of the physiology and metabolism of S. pneumoniae. These 
additional contributions originated from collaborations with other laboratories (e.g., TprA/PhrA quorum sensing; 
sRNA identification and functions), from our work on two-component regulation in S. pneumoniae (e.g., SpxB 
pyruvate oxidase synthesis of acetyl~phosphate and hydrogen peroxide), and from our work on cell-wall and 
metabolic stresses (e.g., stringent response). Results and conclusions from these other areas have been 
incorporated into ongoing projects on PG dynamics and biosynthesis (i.e., RNA-binding proteins that regulate 
PG biosynthesis) and metal-ion homeostasis (i.e., effects of oxidative stress from endogenous hydrogen 
peroxide production; phosphate ion homeostasis). In one of our most recent papers, we provide the 
mechanisms used by S. pneumoniae cells to withstand the high hydrogen peroxide produced during growth in 
the presence of oxygen. We recently characterized mechanisms of resistance of S. pneumoniae to 
chemokines and antimicrobial peptides and its relationship to the FtsEX:PcsB PG hydrolase. 

Hoover, S. E., A. J. Perez, H.-C. T. Tsui, D. Sinha, D. L. Smiley, R. D. DiMarchi, M. E. Winkler, and B. A. 
Lazazzera. (2015). A New Quorum Sensing System (TprA/PhrA) for Streptococcus pneumoniae D39 That 
Regulates a Lantibiotic Biosynthesis Gene Cluster. Molec Micro 97: 229-243. (PMC4676566). 

MicroCommentary: Monnet V, Gardan R. 2015. Quorum-sensing regulators in Gram-positive bacteria: 
“cherchez le peptide.” Molec Microbiol 97: 229-243 (PMC4676566). 

Zheng, J. J., D. Sinha, K. J. Wayne, and M.E. Winkler. (2016). Physiological Roles of the Dual Phosphate 
Transporter Systems in Low and High Phosphate Conditions and in Capsule Maintenance of 
Streptococcus pneumoniae D39. Front Cell Infect Microbiol 6:63. doi: 10.3389/fcimb.2016.00063. 
eCollection 2016 (PMC4913102). 
Lisher, J. P., H.-C. T. Tsui, S. Ramos-Montnaez, K. L. Hentchel, K. S. Carroll, M. E. Winkler, and D. P. 
Giedroc. (2017). Chemical and Biological Adaptation to Endogenous Hydrogen Peroxide Production in 
Streptococcus pneumoniae D39. mSphere 2(1): e00291-16. (PMC5214746). 
Winkler and Giedroc are both corresponding authors. 
Bruce, K.E., Britta E. Rued, Ho-Ching Tiffany Tsui, and M.E. Winkler. (2018). The Opp (AmiACDEF) 
Oligopeptide Transporter Mediates Resistance of Serotype 2 Streptococcus pneumoniae D39 to Killing by 
Chemokine CXCL10 and Other Antimicrobial Peptides. J Bacteriol doi: 10.1128/JB.00745-17. 
(PMD29581408; PMC in process). 

Additional Information: Research Support
Current Research Support

NIH/NIGMS 1R01GM114315-01  (Winkler, PI) 04/10/15-01/31/19 
Title: Mechanisms of Chemokine Killing and Resistance of Streptococcus pneumoniae 
Description: The goals of this project are to determine the mechanisms by which chemokines kill bacteria and 
to determine the mechanisms by which resistance develops to chemokine killing. As a model, this project will 
determine the mechanism by which chemokines kill S. pneumoniae (pneumococcus) and whether amino acid 
changes in the essential FtsX cell division protein of S. pneumoniae impart resistance to killing by CXCL10-
family chemokines. Information gained in this project about the essential FtsX protein will further delineate the 
roles of FtsX in bacterial cell division as part of a major FtsEX:PcsB cell wall remodeling machine and help to 
evaluate FtsX as a potential new class of target for antibiotic development. (No overlap with this proposal). 

NIH/NIGMS 1R01GM113172-01 (Brun, VanNieuwenhze (contact), Winkler, MPI) 02/05/15-11/30/18 
Title: Dynamics of Bacterial Peptidoglycan Biosynthesis 
Description: The research in this grant seeks to continue the development of fluorescent D-amino acid 
(FDAA) probes for detailed study of the dynamics of peptidoglycan (PG) synthesis in three model bacteria: E. 
coli, S. pneumoniae, and B. subtilis. Use of these probes, in conjunction with microfluidic devices and 
advanced image analysis tools, will provide an unprecedented opportunity for study of the key steps and genes 
involved in PG synthesis and will unveil new targets for antibiotic intervention. (No overlap with this proposal). 
Past Research Support

NIH/NIAID 1R56AI107075-01A1 (Winkler, PI) 07/15/14-06/30/16 (NCE) 
Title: Functions of Pneumococcus Murein Hydrolases Required for Division and Virulence 
Description: The long-term goal of this grant is to determine the functions, regulatory interactions, and 
mechanisms of integration with cell division of pneumococcal peptidoglycan (murein) hydrolases required for 
normal cell growth, morphology, chaining, and virulence. Findings from this grant will fill in major knowledge 
gaps about bacterial cell division, especially in ellipsoid-shaped (ovococcus) bacterial pathogens, like 
Streptococcus and Enterococcus species, and reveal essential surface proteins and domains as promising 
targets for the development of new antibiotics and vaccines. 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Yan Yu 

eRA COMMONS USER NAME (credential, e.g., agency login): YYUYYU 

POSITION TITLE: Assistant Professor of Chemistry Indiana University Bloomington 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Peking University, Beijing, China B.S. 07/2004 Chemistry 

University of Illinois at Urbana Champaign, Urbana, Ph.D. 12/2009 Materials Science and 
Engineering 

University of California, Berkeley, CA Postdoctoral 
Fellow 

05/2012 Biophysics/Immunology 

 Personal Statement 

The overall research objective of my laboratory is to understand biophysics of cell dynamics and signaling by 
employing nanotechnology-enabled quantitative methods. Two of our developing research directions, as 
highlighted in this proposal, focus on elucidating the physical principle of endosome signaling. I am perfectly 
suited to lead this research program that bridges biophysics with nanomaterial engineering, because of my 
diverse research training in two different fields. My Ph.D. training was under the supervision of Prof. Steve 
Granick, who is well-known for his contribution in colloid and polymer physics. My graduate research was 
focused on understanding colloidal assembly in biological relevant systems, such as interactions between 
colloids and lipid membranes. During my postdoctoral training with Prof. Jay T. Groves at UC Berkeley, I 
brought my knowledge of soft matter physics into understanding immune cell signaling. I initiated a project that 
revealed the role of myosin IIA in T cell activation by combining single-particle tracking analysis with 
biochemical analyses. The results resolved a long-standing controversy in the field (see Contributions to 
Science). 

My research program represents a hybrid of my diverse expertise, but is a new direction completely different 
from those of my previous mentors’. My laboratory is the first to use anisotropic particles for the biophysical 
understanding of immune cell functions and is pioneering this research area. In the past four years, we have 
elucidated new mechanisms of endocytosis and endosome trafficking using biophysical tools that are based on 
anisotropic particles and demonstrated the capacity of those new tools in controlling immune cell signaling. In 
four years since I started my independent career, my group has published 11 peer-reviewed research articles 

more under review) and filed 1 international patent. These published studies laid the groundwork for the 
proposed research. In spite of being an early-stage investigator and having career disruption due to two 
maternity leaves in 2014 and 2017, I successfully administered all projects and managed 1 postdoctoral, 9 
graduate, 15 undergraduate, and 1 high-school researchers. Among them, there are 12 women and 5 
underrepresented minority students. My lab has done productive collaborative research with other researchers, 
including Dr. Yi Yi (expert on particle synthesis, Department of Chemistry at Indiana University), Prof. Jun Yan 
(expert on clinical immunology, Department of Medicine at University of Louisville), Prof. Angelo Cacciuto 
(expert on computer simulation of soft matter physics, Department of Chemistry at Columbia University), Dr. 
Stephen Anthony (expert on automated imaging processing programing, Sandia National Laboratories), and 
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Prof. Jin Wang (expert on drug delivery, Baylor College of Medicine). I have initiated all but one of those 
collaborations. In summary, my track record demonstrates that I have established a productive independent 
research program, and that my expertise and experience have prepared me to lead the proposed research 
directions. 

• Gao, Y., Yu, Y. (2013) How half-coated Janus particles enter cells. J. Am. Chem. Soc. 135, 19091-
4 (PMID: 24308498). 

• Chen, B., Jia, Y., Gao, Y., Sanchez, L., Anthony, S. M., Yu, Y. (2014) Janus particles as artificial 
antigen-presenting cells for T cell activation, ACS Appl. Mater. Interfaces 6, 18435-9 (PMCID: 
PMC4404154). 

• Gao, Y., Yu, Y. (2015) Macrophage uptake of Janus particles depends on Janus balance, Langmuir 
31, 2833-38 (PMID: 25674706). 

• Lee, K., Yi, Y., Yu, Y. (2016) Remote control of T cell activation using magnetic Janus particles, 
Angew. Chem. Int. Ed. 55, 7384-7 (PMID: 27144475). 

Positions and Honors 

Positions and Employment 
2004 2009 Graduate Research Assistant, University of Illinois at Urbana Champaign, Urbana, IL., 

Department of Materials Science and Engineering, Advisor: Steve Granick 
2009 2012 Postdoctoral Research Fellow, University of California, Berkeley, CA., Department of 

Chemistry, Howard Hughes Medical Institute, Advisor: Jay T. Groves 
2012 Assistant Professor, Department of Chemistry, Indiana University, Bloomington, IN 
2012 Affiliate, Department of Molecular and Cellular Biochemistry, Indiana University, Bloomington, 

IN 

Other Experience and Professional Memberships 
2012- Graduate Admissions Committee, Department of Chemistry, Indiana University 
2013 Secretary, Southern Indiana Section of the American Chemical Society 
2009- Member, Biophysical Society 
2010- Member, American Chemical Society 
2014- Member, Materials Research Society 

Honors & Awards 
2017 NIH Maximizing Investigators' Research Award (MIRA) 
2017 Trustees Teaching Award, Indiana University 
2017  Sloan Research Fellow, Alfred P. Sloan Foundation 
2016   Cottrell Scholar Award, Research Corporation for Science Advancement 
2016   CAREER award, National Science Foundation 
2013-5 Provost Travel Award, Indiana University 
2003 May Fourth Scholarship, Peking University 
2002 Presidential Research Scholars, Peking University 
2002 Hosogoe Scholarship, Peking University 
2001 Hosogoe Scholarship, Peking University 

Contributions to Science 

1. Anisotropic particles as biophysical tools for understanding endocytosis and signaling of immune 
cells: We first uncovered the role of surface polarity (asymmetric ligand distribution) in endocytosis of particles 

 using surface-anisotropic particles as model systems. Surface polarity enhances the ability of bacteria and 
viruses to enter cells during infection, but little is known about the underlying mechanism. By designing 
particles that are asymmetrically coated with ligands to mimic the polarity of bacteria, we revealed a new cell 
entry pathway not predicted by existing models. We showed that the asymmetric ligand distribution determines 
the balance of interfacial forces governing ligand-receptor binding and cell membrane bending. Using this 
knowledge, we were able to tune how particles enter cells by varying the size of the ligand patch. Our results 
provide the first quantitative evidence that the surface polarity of particles controls the mechanism of cell entry. 
We also began to tackle the long-standing question of why immune cells, regardless of type, segregate cell 
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surface receptors into large patterns during immune responses. To dissect this cell signaling, we perturbed the 
protein segregation by patterning two types of ligands into separate domains on particles, so that receptors 
that would normally cluster near the periphery of the cell-particle interface were forced to move to its center, 
and vice versa. We demonstrated that the ligand patterns on particles change how signaling proteins are 
localized inside cells, and thereby change the T cell signaling response. This is the first step toward the 
spatiotemporal control of cell dynamics. This study also validates the spatial decoupling strategy we propose to 
use in the current project. 

a. Gao, Y., Yu, Y. (2013) How half-coated Janus particles enter cells. J. Am. Chem. Soc. 135, 19091-
4 (PMID: 24308498). 

b. Chen, B., Jia, Y., Gao, Y., Sanchez, L., Anthony, S. M., Yu, Y. (2014) Janus particles as artificial 
antigen-presenting cells for T cell activation, ACS Appl. Mater. Interfaces 6, 18435-9 (PMCID: 
PMC4404154). 

c. Gao, Y., Yu, Y. (2015) Macrophage uptake of Janus particles depends on Janus balance, Langmuir 
31, 2833-38 (PMID: 25674706). 

d. Lee, K., Yi, Y., Yu, Y. (2016) Remote control of T cell activation using magnetic Janus particles, 
Angew. Chem. Int. Ed., 55, 7384-7 (PMID: 27144475). 

Uncovering rotation of endosomes during trafficking in live cells: Direct visualization and tracking of 
particle rotation is a powerful technique to probe dynamics and interactions that are otherwise impossible with 
other methods. But it is substantially more challenging than tracking the translational motion of single particles. 
My group has recently reported a new method that employs engineered two-faced Janus particles as rotational 
probes. By applying this technique, we discovered that particles during macrophage phagocytosis undergo a 
mixture of fast and slow rotation dynamics. Our findings provide new insights into understanding particle-cell 
interactions during this complex process and direct support for this proposal. 

a. Sanchez, L., Patton, P., Anthony, S. M., Yi, Y., Yu, Y. (2015) Tracking single particle rotation during 
macrophage uptake, Soft Matter, 11, 5346-52 (PMCID: PMC4657870). 

b. Anthony, S.M., Yu, Y. (2015) Tracking single particle rotation: Probing dynamics in four dimensions, 
Anal. Methods, 7, 7020 -28. 

c. Yi, Y., Sanchez, L., Gao, Y., Yu, Y. (2016) Janus particles for biological imaging and sensing, 
Analyst, 141, 3526-39. (PMID: 27052001). 

d. Sanchez, L., Yi, Y., Yu, Y. (2016) Effect of half-PEGylation in the macrophage uptake of particles, 
Nanoscale, in press. 

3. Non-conventional role of myosin IIA in T cell activation: During my postdoctoral research, I initiated a 
study that combined cell biology with single-molecule methods and surface fabrication to examine the role of 
the motor protein myosin IIA in T cell activation. Two major discoveries stemmed from this work: First, by 
imaging and tracking movements of membrane receptors, actin cytoskeleton, and myosin motors in live murine 

 cells with high spatiotemporal resolution, I found that myosin transiently drives T cell receptor translocation 
during the early signaling events. This observation resolved a long-lasting controversy in the literature 
regarding the role of myosin in protein spatial organization during T cell activation. Second and more 
importantly, I reported the first observation that myosin-generated forces influence T cell signaling by 
regulating phosphorylation of the mechanosensing protein CasL and the recruitment of protein kinases to T cell 
receptors. This result uncovered a possible molecular mechanism by which physical forces are directly 
integrated into T cell signaling pathways. 

a. Yu, Y., Fay, N. C., Smoligovets, A. A., Wu, H., Groves, J. T. (2012) Myosin IIA modulates T cell 
receptor transport and CasL phosphorylation during early immunological synapse formation. PLoS 
ONE. 7, e30704 (PMCID: PMC3275606). 

b. Yu, Y., Smoligovets, A. A., Groves, J. T. (2013) Modulation of T cell signaling by the actin 
cytoskeleton. J. Cell Sci. 126, 1049-58 (PMID: 23620508). 

c. Caculitan, N. G.; Kai, H.; Liu, E. Y.; Fay, N.; Yu, Y.; Lohmuller, T.; O'Donoghue, G. P.; Groves, J. T. 
(2014) Size-based chromatography of signaling clusters in a living cell membrane. Nano Lett. 14, 
2293-98 (PMCID: PMC4025576). 
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4. Mechanisms of peptide- and nanoparticle-induced membrane curvature: One of the projects during my 
graduate research was to understand the physical mechanisms of peptide- and nanoparticle-generated lipid 
membrane curvature. One challenging research area in cell biology and biophysics is to understand the 
physical mechanisms underlying the formation of cell membrane curvature. To unveil the physical driving 
forces behind membrane bending, I initiated the project in Granick’s laboratory to characterize how 
antimicrobial peptides and nanoparticles generate membrane curvature in giant lipid vesicles. I reported for the 
first time a charge-dependent mechanism by which nanoparticles and peptides bend neutrally charged lipid 
membranes. Meanwhile, I observed that melittin, a pore-forming antimicrobial peptide, causes deformation of 
lipid microdomains in a lipid membrane. This study provided new insights into and a promising experimental 
platform to the field for investigating how lipid-protein interactions determine membrane shapes and 
mechanics. 

a. Yu, Y., Granick, S. (2009) Pearling of lipid vesicles induced by nanoparticles. J. Am. Chem. Soc. 
131, 14158-59 (PMID: 19775107). 

b. Yu, Y., Vroman, J. A., Bae, S. C., Granick, S. (2010) Vesicle budding induced by pore-forming 
peptide. J. Am. Chem. Soc. 132, 195-201 (PMID: 20000420). 

5. Dynamics of condensed liposomes as soft colloids: Another project from my graduate research focused 
understanding the dynamics and interactions in nanoparticle-stabilized lipid vesicles. Understanding 

dynamics in soft materials is a challenging problem due to the complex interactions between many objects. 
The significance of my research in this field is that I introduced concepts and methods from colloidal physics to 
uncover new phenomena of lipid vesicle dynamics in dense suspensions. I observed in one of my earlier 
studies that by the adsorption of cationic nanoparticles lipid vesicles can be stabilized against fusion at high 
volume fractions up to 70%. My further investigation using single-particle imaging and tracking, revealed the 
heterogeneous dynamics in this unique deformable colloidal system, a phenomenon surprisingly similar to that 

conventional colloids close to gelation. This study unveiled the dynamic and rheological properties of 
concentrated lipid vesicles. It also offered important insight for understanding molecular crowding in biological 
environments. 

a. Yu, Y., Anthony, S. M., Bae, S. C., Granick, S. (2007) Cationic nanoparticles stabilize zwitterionic 
liposomes better than anionic ones. J. Phys. Chem. C 111, 8233-36. 

b. Yu, Y., Anthony, S. M., Bae, S. C., Luijten, E., Granick, S. (2009) Biomolecular science of liposome-
nanoparticle constructs. Mol. Cryst. Liq. Cryst. 507, 18-25. 

c. Yu, Y., Anthony, S. M., Bae, S. C., Granick, S. (2011) How liposomes diffuse in a concentrated 
liposome suspension. J. Phys. Chem. B 115, 2748-53 (PMID: 21384815). 

Complete list of published work in MyBibliography: 

https://www.ncbi.nlm.nih.gov/sites/myncbi/yan.yu.3/bibliography/51329593/public/?sort=date&direction=ascend 
ing 

Research Support 

Ongoing Research Support 
1R03AI130751-01A1 
06/01/2017 05/31/2019 
National Institutes of Health 
Decoupling Receptor Clusters and Signaling Crosstalk in Phagosome Membranes (Yu) 

R35GM124918 
08/15/2017 05/31/2022 
National Institutes of Health 
Unravelling Mechanisms of Endosomal Signaling with Designer Nanomaterials (Yu) 
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UL1-TR001108 CTSI (Yu) 
01/01/2016 12/31/2017 
Clinical and Translational Sciences Institute 
Developing Ligand-Clustered Artificial Antigen-Presenting Cells for Adoptive T Cell Therapy: The Use of Core 
CTSI Facilities 

The major goals of this funding program are to provide pilot funding for use of core facilities to perform 
research. 

CBET-1554078 (Yu) 
02/15/2016 01/31/2021 
National Science Foundation 
CAREER: The Role of Surface Anistropy in Cellular Entry of Janus Particles 

The major goals of this project are to understand how the surface anisotropy of Janus particles controls their 
cellular entry. 

23585 (Yu) 
07/01/2016 06/30/2019 
RCSA, Cottrell Scholar Program 

Exploiting Nanomaterials to Unravel Trafficking inside Cells 

The major goals of this project are: (1) to develop a single-particle tracking method for measuring endosome 
dynamics in living cells, and (2) to develop innovative teaching strategies to promote critical thinking in 
undergraduate education. 

CHE-1460720 (Jacobson) 
09/01/2015 08/31/2018 
National Science Foundation 
REU Site: From Nanoscale Assembly of Molecules and Materials at Indiana University 

The goal of this REU program is to encourage in-depth study in materials chemistry and, in particular, facilitate 
learning about how materials assemble from smaller entities over different length scales (i.e., nm to µm) and 
the function of assembled forms. Assembly can occur by self-assembly, templated assembly, or surface-
initiated assembly. The projects for REU students will include both synthesis and characterization of 
assembled materials and their building blocks. 
Role: Mentor 

Completed Research Support 
None. 
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NAME: Zaleski, Jeffrey M. 

eRA COMMONS USER NAME (credential, e.g., agency login): zaleski 

POSITION TITLE: Professor 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

SUNY at Geneseo, NY B.S. 05/88 Chemistry 

Michigan State University, East Lansing, MI Ph.D 08/93 Phy. Inorganic Chem. 

Stanford University, Stanford, CA Postdoctoral 10/93 Phy. Bioinorganic Chem. 

A. Personal Statement 

The Zaleski laboratory has research efforts in two main thrusts that have been supported by the American Cancer 
Society and NIH, as well as NSF since 1998. These projects span a wide swath from biophysical spectroscopy 
and bioactive compound synthesis to applications of novel nanomaterials. The spine of our research efforts has 
been in the area of enediyne synthesis and activation for potential therapeutic outcomes. One of our over the 
horizon goals is to do what natural products were unable to accomplish: recast the potent enediyne framework 
into novel constructs that can be therapeutically formulated for a range of disease states.  Our group’s expertise 

therefore wide-ranging. In house, we have organic synthetic chemists that focus on ligand design, materials 
synthetic students that incorporate reactive enediyne functionalities into novel nanomaterial coatings for 
activation at scale, and biophysical students that apply and measure these compounds/materials for biological 
efficacy. The small molecule synthesis and application project was originally funded by NIGMS and is now 
supported by NCI in collaboration with the Simon Cancer Center and colleagues at the Indiana University School 

Medicine. Newer collaborative efforts toward nanomedicine reagents are underway with Intelligent Systems 
Engineering faculty at Indiana University-Bloomington that apply ultrasound to disrupt tumor cell growth and 
adhesion.  Our NIH funded work currently involves the development of cisplatin-like analogues containing amino-
enediyne fragments that generate diradicals at very modest thermal conditions (hyperthermal treatment).  Such 
compounds have never been prepared as the necessary synthons were unknown and existing synthetic 
approaches to cisplatin analogues cannot be used for these sensitive constructs. We have successfully 
developed both the methods and the desired product structures that indeed display the type of thermal reactivity 
we had anticipated to attack tumor cells.  Both the chemical side of that characterization as well as the biological 
effect on tumor cells and mice are currently being evaluated by our collaborators in the IU-School of Medicine. 
We have already published ~9 papers that show this general thematic concept is effective for attacking biological 

substrates that range from DNA to proteins such as Aβ and fibrin, to basement membrane components (Matrigel) 
involved in metathesis. 

 a research preceptor, I have been the primary mentor on 14 Ph.D. theses, 5 M.S. degrees, and have 
trained 11 postdoctoral fellows to date over my 21 year career. I have also supervised 25 undergraduates over 
that period, many of which have contributed to publications or obtained critical results to warrant starting new 
project directions.  Of these groups, a very high percentage of the undergraduate students enroll in medical 
school while 4 female graduate students and 1 female postdoc have earned faculty positions in the US and 5 
postdocs also have international faculty positions. The remainder area employed in government laboratories 
(5), academic offices, or industry.  In addition to my research activities, I am currently the Associate Vice 
Provost for Research and manage 8 IUB campus centers which include all forms of microscopy, genomics, 
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bioinformatics and animal research. I am also the CTSI Deputy Director for the Bloomington campus and 
oversee 4 CTSI and 4 other campus funding programs.  As part of my CTSI duties, I also co-Chair a workshop 
related to CTSI research activities 

Positions and Honors 

Positions and Employment 
1998-2002 Assistant Professor of Chemistry, Indiana University 
2002-2003 Associate Professor of Chemistry, Indiana University 
2004-Present Professor of Chemistry, Indiana University 

Other Experience and Professional Memberships 
2012-present Editorial Board (Special Advisor)-Journal of Smart Materials & Coatings Technology 
2011-present Indiana University Tenure Advisory Committee 
2010-present Editorial Board Member Anti-Cancer Agents in Medicinal Chemistry 
2010-present Editorial Board Member Journal of Analytical Techniques 
2008 Editorial Board of Advances in Physical Chemistry 
2008-present International Advisory Board for Journal of Metallomics 
2008 Co-Chair, Metals in Medicine Gordon Research Conference 
2006 NIH SBC-A Study Section Member (ad hoc) 
2004-present Consulting Scientist, DuPont Corporation, Newardk, DE 
2004-2005 Director of the Interdepartmental Graduate Program in Biochemistry, Indiana University 
2003-present Consulting Scientist, Part-Tec Ltd, Bloomington, IN 
2002-2008 Board of Directors, Research and Technology Corporation, Indiana University 
2002-2005 Director of Graduate Studies, Department of Chemistry, Indiana University 
1998-present Referee for:  J. Am. Chem. Soc., Inorg. Chem., J. Org. Chem., Chem. Commun., Dalton 

Trans., Polyhedron, Inorg. Chem. Commun., J. Inorg. Biochem., Nucleic Acids Research 
1997-1999 Chair, Southern Indiana Section of the American Chemical Society 
1990-present American Chemical Society 
Honors 
2010 Trustees’ Teaching Award, Indiana University 
2004 Trustees’ Teaching Award, Indiana University 
2000 Teaching Excellence Recognition Award, Indiana University 
1998 Teaching Excellence Recognition Award, Indiana University 
1997 Research Corporation Faculty Innovation Award 
1997 Summer Faculty Fellow, Indiana University 
1993 Jane Coffin Childs Postdoctoral Fellow, Stanford University 

Contributions to Science 

My research training is in ground- and excited-state spectroscopies of metal ions in biology. The 

combination of ground state characterizations of non-heme iron monooxygenases, the anti-tumor agent 

Bleomycin, as well as copper compounds that generate reactive oxygen species, with excited state 

photoinduced redox/energy transfer processes in porphyrins have trained me well for a diverse research 

program in the field. Our independent research efforts have focused on the characterization of metal ions in 

potential therapeutic compounds, protein active sites, and development of novel metallo-enediyne compounds. 

The enediyne natural products contain the highly unusual and reactive 1,6-diyne-3-ene unit that forms a 

diradical intermediate under mild thermal conditions. The diradical onset is difficult to control and thus while 

very potent, the agents as isolated are toxic. We have developed a new approach to utilizing this functionality; 

synthesizing enediyne ligands for metal ions where the structure of the resulting complexes lead to wide 

thermal reactivities. This extended control of the thermal behavior of such unprecedented constructs reopens 

the potential for this class of compounds to progress toward the clinic after being virtually stalled for 2 decades. 

We have also shown that interactions of these molecules with cells and DNA substrates leads to rapid cell 

death and degradation with a rate that competes with DNA replication that cannot be repaired. 
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Density Functional Analysis of Ancillary Ligand Electronic Contributions to Metal-Mediated Enediyne 

Cyclization, Aurora E. Clark, Sibaprasad Bhattacharyya, Ernest R. Davidson, and Jeffrey M. Zaleski, 

Inorg. Chem., (2009), 48(9) 3926-3933 (Issue Cover), .PMID: 18759428. 

Potentiation of Metalloenediyne Cytotoxicity by Hyperthermia, S. M. Routt, J. Zhu, Jeffrey M. Zaleski, and 

Joseph R. Dynlacht, Int. J. Hyperthermia, (2011), 27(5), 435-444, PMID: 21756041. 

Utilizing Redox-Mediated Bergman Cyclization in the Development of Dual-Action Metalloenediyne 

Therapeutics, Sarah E. Lindahl and Jeffrey M. Zaleski, J. Am. Chem. Soc., (2013), 135(10), 3826-3833, 

PMID: 23432635. 

Metal-Mediated Diradical Tuning for DNA Replication Arrest via Template Strand Scission, Meghan R. 

Porter, Sarah E. Lindahl, Anne Lietzke, Erin M. Metzger, Quan Wang, Erik Henck, Chun-Hsing Chen, 

Hengyao Niu, and Jeffrey M. Zaleski, Proc. Natl. Acad. Sci., (2017), 114 (36), E7405-E7414, PMCID: 

PMC5594643. 

In addition to traditional small molecule constructs and biological substrates, we have shown the ability to 

build unique porphyrin-enediyne motifs that are both thermally and now photochemically accessible with visible 

photons paralleling a photodynamic therapy methodology. The chimeric nature of these molecules means we 

can take advantage of porphyrin electronic structure characteristics such as strong absorption features in the 

visible region, well-characterized excited state lifetimes, and the potential to use dual mode activation (i.e. singlet 

oxygen and diradical generation) to compromise biological substrates. We have built a wide range of these 

macrocyclic structures and shown that we have commandeered electronic photoactivation of these chromophoric 

enediynes. 

Gating the Mechanistic Pathway to the Elusive 4-Membered Ring Azeteoporphyrin, David F. Dye, Tillmann 

Köpke, Raghunath Ozhapakkam Ramabhadran, Krishman Raghavachari*, and Jeffrey M. Zaleski*, J. Am. 
Chem. Soc., (2011), 133(33), 13110-13120, PMID: 21718070. 

Synthesis of Unique Extended pi-Structures by Pt-Mediated Benzannulation of Nickel(II) 

Tetraalkynylporphyrins, Leigh J. K. Boerner, Mahendra Nath, Maren Pink, Jeffrey M. Zaleski, Chem. Eur. J., 

(2011), 17(34), 9311-9315, PMID: 21766370. 

Spin-state Control of Thermal and Photochemical Bergman Cyclization, Leigh J.K. Boerner, Maren Pink, 

Hyunsoo Park, Amanda LeSueur, Jeffrey M. Zaleski, Chem. Comm., (2013), 49, 2145-2147, PMID: 

23388700. 

Expansion and Contraction: Shaping the Porphyrin Boundary via Diradical Reactivity, Leigh J.K. Boerner, 

David F Dye, Tillmann Kopke, Jeffrey M. Zaleski, Coord. Chem. Rev., (2013), 257(2), 599-620. 

Beyond small molecule development and/or attacking DNA substrates, diradical-generating ligand 

frameworks can be valuable for degrading larger, biopolymer constructs. We have used small molecule scaffolds 

remove by chelation free metals from dishomeostasis in Aβ plaque formation to activate diradicals to cleave 

the plaque. While successful, the size of the substrate suggests that larger constructs with a greater payload 

density would be valuable for such applications. To this end, we have built nanomaterial-enediyne scaffolds that 

can be activated photothermally to generate a high density and concentration of radical species to effectively cut 

holes in biological fencing. This works with substrates such as dense blood clots or basement membranes 

involved in metastasis. The nanomaterial synthesis and development also spawned tangential work in chemical 

catalysis for nitrogen and carbon oxide waste reductions. 

Non-Enzymatic Remodeling of Fibrin Biopolymers via Photothermally-Triggered Radical-Generating 

Nanoparticles, Joan M. Walker, Jeffrey M. Zaleski, Chem. Mater., (2014) 26 (17), 5120–5130. 

Chelation-Induced Diradical Formation as an Approach to Modulation of the Amyloid-β Aggregation Pathway, 
Meghan R. Porter, Akiko Kochi, Jonathan A. Karty, Mi Hee Lim, Jeffrey M. Zaleski, Chem Sci., (2015) 6, 

1018-1026, PMCID: PMC5811126. 

Contact PD/PI: GIEDROC, DAVID P.
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Magnetically-Triggered Radical-Generating Fe3O4 Nanoparticles for Biopolymer Restructuring: Application 

to the Extracellular Matrix, Joan M. Walker, Jeffrey M. Zaleski, Chem. Mater., (2015), 27 (24), 8448–8456. 

Site-Selective Growth of AgPd Nanodendrite-Modified Au Nanoprisms: High Electrocatalytic Performance 

for Carbon Dioxide Reduction, Changsheng Shan, Erin Martin, Dennis G. Peters and Jeffrey M. Zaleski 

Chem. Mater., (2017), 29, 6030-6043. 

Additional Information: Research Support and/or Scholastic Performance 

ONGOING RESEARCH SUPPORT: 
NIH-NCI 5R01CA196293 (Dynlacht, Zaleski) 7/01/15-6/30/2020 
The Development of Thermally-Activated Metalloenediynes for Cancer Therapy 
Goal: To develop a suite of metallated enediynes that can be administered systemically with little or no toxicity, 
but which will display enhance cytotoxicity in tumors when they are exposed to elevated temperatures. This 
project should guide the optimization of second-generation constructs for clinical utilization when combined 
with achievable and currently available thermal therapies. 
Role:  Co-PI 

PENDING RESEARCH SUPPORT: 
NSF-DMR (Zaleski, Watson) 7/01/18-6/30/2021 
Design of Photoactivatable Nanoparticles for Dissolution of Fibrinous Occlusions 
Goal: To prepare a unique suite of Au-nanoarchitectures containing stellated substructures and unusual aspect 
rations that are targeted specifically toward acute thrombosis generated in a laboratory setting. Specifically, to 
learn the mechanism of radical-induced clot lysis and whether surface area or aspect ratios of our materials 
play a key interacting role. 
Role: PI 

NSF-CHE (Zaleski) 5/01/18-4/30/2021 
Metal-Catalyzed Diradical Reactivity: From Fundamental and Thermal- and Photo-Chemistry to Novel 
Nanomaterials (Renewal) 
Goal: To develop a better fundamental understanding of the geometric and electronic structural factors that 
control metal-catalyzed and photochemical alkyne transformations such as Bergman cyclization reactivity for 
unimolecular diradical generation. 
Role:  PI 

NSF-CCI (Smith, Bloch, Caulton, Cook, Jakubikova, Snaddon, Zaleski) 5/01/18-4/30/2021 
The Center for Nitrogen Cycling 
Goal: To invent new strategies to rebalance the nitrogen cycle by capturing, converting and repurposing nitrate 
into new building blocked for molecules and materials. The overarching goal is to divert waste nitrate into 
broadly useful chemicals and processes. 
Role: Faculty Associate 

COMPLETED RESEARCH SUPPORT: 
NSF CHE-1265703 (Zaleski) 05/01/03 04/30/16 
Metal-Catalyzed Diradical Reactivity:  From Fundamental Thermal- and Photo-Chemistry to Novel 
Nanomaterials 
Goal:  To contribute to applications of radicals to synthetic chemistry as well as advanced chemical reagents 

 magneto- or phototherapy in hypoxic environments. The project is also multifaceted in synthesis and 
spectroscopy, and thus develops students on both preparative and mechanistic chemical foundation. 
Role:  PI 

Contact PD/PI: GIEDROC, DAVID P.
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: ZIAREK, Joshua James 

eRA COMMONS USER NAME (credential, e.g., agency login): jziarek 

POSITION TITLE: Assistant Professor of Cellular and Molecular Biochemistry at Indiana University 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

University of Wisconsin-Milwaukee, Milwaukee WI B.S. 06/2007 Biology 

Medical College of Wisconsin, Milwaukee WI Ph.D. 09/2011 Biochemistry 

Medical College of Wisconsin, Milwaukee WI 

Harvard Medical School, Boston MA 

Post doc 

Post doc 

08/2012 

08/2017 

Biochemistry 

Biochemistry 

A. PERSONAL STATEMENT 
In August 2017, I began a faculty appointment at the assistant professor level in the Molecular and Cellular 
Biochemistry Department of Indiana University. Broadly speaking, my research interests are in the 
characterization of biomolecular interactions and the rational design of molecular therapeutics and tools. I 
completed my graduate training in the lab of Prof. Brian Volkman at the Medical College of Wisconsin (MCW), 
using protein structure as a foundation to develop both small-molecule and protein therapies that I then tested 
in several animal models. After earning a Ph.D. in Biochemistry, I was awarded a one-year MCW Cancer 
Center Postdoctoral Fellowship. During this brief training, we developed novel protein-based treatments for 
melanoma metastasis and conducted the first rational drug design campaign against a chemokine receptor. I 
was selected to continue my research at Harvard Medical School, where I was awarded a NIH Ruth L. 
Kirschstein National Research Service Award (NRSA) Postdoctoral Fellowship to study protein complexes that 
are generally regarded as ‘too large’ for NMR. My current research focuses on G protein-coupled receptors 
(GPCRs). Although numerous crystal structures have been determined in recent years, leading to the 2012 
Nobel Prize, these static representations reveal little on the dynamics of ligand-binding and signal transduction. 
 obtained a K99/R00 Pathway to Independence Award (K99GM115814) to conduct NMR-based exploration of 

the neurotensin receptor’s (NTSR1) conformational space. My goal at Indiana University is to establish a 
laboratory with an emphasis on the structure and function of membrane signaling proteins to develop 
mechanistic hypotheses for fundamental biological processes. Indiana University is a premiere research 
environment that will provide fertile ground for dynamic cross-disciplinary collaborations. My current R00 
funding requires a time commitment of 75% to research, which translates to the majority of my time spent 
training students and postdocs. Our lab holds a weekly 1-2 hour, year-long group meeting to discuss 
experimental design, data collection methods, data analysis, interpretation, reporting, and presentation. We 
also hold ten, monthly seminars during the academic year focused specifically on the theory and 
implementation of structural biology techniques. This is in addition to weekly seminars offered by the 
Biochemistry, Biology, and Chemistry departments. My trainees are encouraged to present data at university 
seminar and poster sessions, and relevant scientific meetings. I have always been committed, in all capacities, 

the success of my mentees regardless of gender, race, ethnicity, nationality, socioeconomic status, sexual 
orientation, disability and creed. I am dedicated to improving the scientific literacy of all my students whether or 
not they choose a career in the sciences. 

B. POSITIONS AND HONORS 
Positions and Employment 
2004-2007 Undergraduate Research Assistant, University of Wisconsin-Milwaukee 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches
 Page 209

 

 
  

       

    

    

   

   
   

 

 
 

 
 

 
 

 

 
 

     

     

  

 

 

 

 

 

 

 

 
 

    
    

     
      

    
  

   
  

   
 

   
    

    
  

   
   

     
   

      
    

  
     

  
  

    
     

    
  

 
   

 
   

I 

-

-

to – 



2006 Undergraduate Trainee, Scripps Institute of Oceanography, University of California-San Diego 
2007-2011 Graduate Research Assistant, Medical College of Wisconsin 
2011-2012 Postdoctoral Fellow, Medical College of Wisconsin 
2012-2017 Research Fellow, Harvard Medical School 
2017- Assistant Professor, Indiana University 

Honors 
2006 Research Experience for Undergraduates (REU) Fellowship, National Science Foundation 
2010 1st Prize in American Chemical Society Poster Session Milwaukee Chapter 
2010 Student Travel Award, American Chemical Society Milwaukee Chapter (Declined) 
2011 Friends of MCW Graduate Student Travel Award, Medical College of Wisconsin 
2011 Postdoctoral Fellowship in Cancer Research, Cancer Center of the Medical College of Wisconsin 
2012 Individual Ruth L. Kirschstein National Research Service Award (NRSA), National Institutes of 

Health 
2012 Outstanding Doctoral Dissertation Award, Medical College of Wisconsin 
2015 Pathway to Independence Award (K99/R00), National Institutes of Health 
2014 Postdoctoral Fellowship (Short-term), Japan Society for the Promotion of Science (Declined) 
2016 Young Investigator Award, International Conference on Magnetic Resonance in Biological 

Systems 

  CONTRIBUTIONS TO SCIENCE 
Determine how environmental cues effect zooplankton swimming trajectories: My undergraduate research was 
focused on how the swimming trajectories of Daphnia (aka water fleas) affect predation, mating, and food 
searching. My first project identified that fish can use the swimming pattern of Daphnia to distinguish them from 
other suspended particles in the water column. Subsequent studies required me to collect animals from 
Wisconsin lakes, develop apparatus to film microscopic motion patterns, and analyze large data sets. In the 
end, we determined the effect of temperature, light, predation pressures and even viral infection on the 
swimming patterns of Daphnia. 

a. Strickler, J.R., Udvadia, A.J., Marino, J., Radabaugh, N., Ziarek, J.J., & Nihongi, A. 2005. Visibility as a 
factor in the copepod planktivorous fish relationship. Scientia Marina, 69(Suppl. 1):111-124. PMC not 
applicable. Not NIH funded. 

b. Ziarek, J.J., Nihongi, A., Nagai, T., Uttieri, M., Zambianchi, E., & Stricker, J.R. 2011. Seasonal 
adaptations of Daphnia pulicaria swimming behaviour: the effect of water temperature. Hydrobiologia, 
661: 317-327. PMC not applicable. Not NIH funded. 

c. Nihongi, A., Ziarek, J.J., Nagai, T., Uttieri, M., Zambianchi, E. & Strickler, J.R. 2011. Daphnia pulicaria 
hijacked by Vibrio cholera: Altered swimming behaviour and predation risk Implications. In: Zooplankton 
and Phytoplankton. Ed: Katell, G. Nova Science Publishers. PMC not applicable. Not NIH funded. 

d. Nihongi, A., Ziarek, J.J. Uttieri, M., Sandulli, R., Zambianchi, E. & Strickler, J.R. 2016. Behavioral 
interseasonal adaptations in Daphnia pulicaria (Crustacea: Cladocera) as induced by predation 
infochemicals. Aquatic Ecology, doi:10.1007/s10452-016-9585-0. PMC not applicable. Not NIH funded. 

Deconvoluted the effect of oligomerization on CXCL12 chemokine function: My graduate work centered on the 
biophysical characterization of chemokines proteins that direct the migration of cells in development, 
immunology, and disease. The molecular information was then used to create small-molecule, peptide, and 
protein therapeutics that I tested in cell-based assays and in two different animal cancer models. One 
particularly novel result was how chemokine protein injections reduced the implantation efficiency and 
metastatic potential of cancer. Our results, shown in colorectal carcinoma and breast cancer murine models, 
directly challenged the prevailing notion that chemokines strictly enhanced the tumor growth and metastasis. 
This led to first characterization of biased agonism (aka functional selectivity) in the chemokine family, which 
has since become recognized as a more general phenomenon. My effort produced a total of 17 publications 
and one provisional patent. 

a. Drury, L.D.★ , Ziarek, J.J.★ , Gravel, S., Veldkamp, C.T., Takekoshi, T., Hwang, S.T., Heveker, N., 

Volkman, B.F. & Dwinell, M.B. 2011. Monomeric and dimeric CXCL12 inhibit metastasis through distinct 
CXCR4 interactions and signaling pathways. Proceedings of the National Academy of Sciences of 
the United States of America, 108: 17655-17660. PMC3203819. ★Equal contributors. 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches
 Page 210

  

     
    
   
   

   

 
    
    
     
     
    
         

 
   
  
    
   

 
 

 
   

        
    

    
   

  
 

     
       

   
      

    
    

      
   

     

     

     
 

  
     

  
  

 
    

 
   

  
 

     

  
   

    

– 
– 

C. 

-

– 

-



b. Mysinger, M.M.★ , Weiss, D.R.★ , Ziarek, J.J.★ , Gravel, S., Doak, A.K., Karpiak, J., Heveker, N., Shoichet, 

B.K. & Volkman, B.F. 2012. Structure-based ligand discovery for chemokine receptor CXCR4. 
Proceedings of the National Academy of Sciences of the United States of America, 109: 5517-

5522. PMC3325704. ★Equal contributors. 

c. Ziarek, J.J.★ , Getschman, A.E.★ , Butler, S.J., Taleski, D., Stephens, B., Kufareva, I., Handel, T.M., 

Payne, R.J. & Volkman, B.F. 2013. Sulfopeptide probes of the CXCR4/CXCL12 interface reveal oligomer-

specific contacts and chemokine allostery. ACS Chemical Biology, 8:1955-1963. PMC3783652. ★Equal 
contributors. 

d. Ziarek, J.J., Kleist, A.B, London, N., Raveh, B., Montpas, N., Bonneterre, J., St-Onge, G., DiCosmo-
Ponticello, C.J., Koplinski, C.A., Roy, I., Stephens, B., Thelen, S., Veldkamp, C.T., Coffman, F.D., Cohen, 
M.C., Dwinell, M.B., Thelen, M., Peterson, F.C., Heveker, N. & Volkman, B.F. 2017. Structural basis for 
chemokine recognition of a G protein-coupled receptor and implications for receptor activation. Science 
Signaling, 10:eaah5756. PMC5648539. 

Extended the molecular weight limit of biomolecular solution NMR: A major training goal of my postdoctoral 
work was exposure to cutting-edge NMR techniques and methods development not available anywhere else. 

 this end, the challenges of studying membrane protein systems has yielded two advances to the field of 
biomolecular NMR: 1) a suite of 15N-detected pulse programs for the assignment of dynamic and intrinsically-
disordered proteins, and 2) development of a cost-effective method to incorporate [15N,13C,1Hβ , 2Hα]-alanine. My 
current work is the first known analysis of a G protein-coupled receptor (GPCR) NMR-labeled at all 
endogenous nitrogen and carbon atoms. We have analyzed quantitative dynamics data, in the presence and 
absence of several ligands, for 120 methyl resonances six times more probes than previously published. This 
will constitute the first quantitative analysis of GPCR conformational dynamics an initial manuscript is 
currently in review. To date, my postdoctoral research at HMS has resulted in four publications and one 
manuscript currently under review. 

a. Luna, R.E.★ , Akabayov, S.R.★ , Ziarek, J.J.★ & Wagner, G. 2013. Examining weak protein-protein 

interactions in start codon recognition via nuclear magnetic resonance spectroscopy. FEBS Journal, 
281(8):1965-1973. PMC3991732. ★Equal contributors. 

b. Wommack, A.J., Ziarek, J.J., Tomaras, J., Chileveru, H.R., Zhang, Y., Wagner, G. & Nolan, E.M. 2014. 
Discovery and characterization of a disulfide-locked C2-symmetric defensin peptide. Journal of the 
American Chemical Society, 136(39):13494-13497. PMC4183617. 

c. Ziarek, J.J., Baptista, D. & Wagner, G. 2018. Recent developments in solution nuclear magnetic 
resonance (NMR)-based molecular biology. Journal of Molecular Medicine, 96:1-8. PMC5742078. 

d. Chhabra, S., Fischer, P., Takeuchi, K., Dubey, A., Ziarek, J.J., Boeszoermenyi, A., Mathieu, D., Bermel, 
W., Davey, N.E., Wagner, G. & Arthanari, H. A. 2018. 15N Detection Harnesses the Slow Relaxation 
Property of Nitrogen: Delivering Enhanced Resolution for Intrinsically Disordered Proteins. Proceedings 
of the National Academy of Sciences of the United States of America, 115(8):E1710-1719. 
PMC5828609. 

Complete List of Published Work: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/1PcDZK-

O91w5d/bibliography/43183288/public/?sort=date&direction=ascending 

  RESEARCH SUPPORT 
Ongoing Research Support 
R00 GM115814 Ziarek (PI) 09/2017-08/2020 
Deciphering GPCR signal transduction through NMR structure and dynamics studies 
Focusing on the neurotensin receptor, the PI will use NMR spectroscopy to probe the structure and 
conformational dynamics of GPCR activation in solution. 
Role: PI 

Contact PD/PI: GIEDROC, DAVID P.
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http://www.ncbi.nlm.nih.gov/sites/myncbi/1PcDZK-O91w5d/bibliography/43183288/public/?sort=date&direction=ascending
http://www.ncbi.nlm.nih.gov/sites/myncbi/1PcDZK-O91w5d/bibliography/43183288/public/?sort=date&direction=ascending


Completed Research Support 
K99 GM115814 Ziarek (PI) 09/2015-08/2017 
Deciphering GPCR signal transduction through NMR structure and dynamics studies 
Focusing on the neurotensin receptor, the PI will use NMR spectroscopy to probe the structure and 
conformational dynamics of GPCR activation in solution. 
Role: PI (Mentor: Gerhard Wagner, PhD) 

F32 GM103005 Ziarek (PI) 09/2012-08/2015 
Structural basis for SCAP/SREBP interaction 
This application proposes to use NMR to study the structure of a minimal SCAP-SREBP complex, which is 
involved in transcriptional regulation of cholesterol metabolism. 
Role: PI (Mentor: Gerhard Wagner, PhD) 

Contact PD/PI: GIEDROC, DAVID P.
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OMB No. 0925-0001 and 0925-0002 (Rev. 10/15 Approved Through 10/31/2018) 

BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person. DO NOT EXCEED FIVE PAGES. 

NAME: Adam Zlotnick 

eRA COMMONS USER NAME (credential, e.g., agency login): AZlotnick 

POSITION TITLE: Professor of Molecular and Cellular Biochemistry 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

University of Virginia, Charlottesville, VA BA 05/1981 Biology 

Purdue University, W. Lafayette, IN PhD 07/1994 
Structural 
Biology/Biophysics 

National Institutes of Health, Bethesda, MD Post-doc 07/1998 Structural Biology 

 Personal Statement 
Underlying the biology of virions are general physical principles. To identify these principles with Hepatitis B 
Virus (HBV) we emphasize comparison of biophysical and structural experiments. In addition to using 
mutations to perturb the virus we also use small molecules; these molecules have antiviral potential. 

My lab emphasizes correlating structure and biophysics of viral capsid proteins with biological function. The 
importance of this relationship has led me in two distinct directions. We have put forth a great deal of effort on 
the basic science of virus assembly, identifying general physical principles and their application to experimental 
systems while concurrently identifying biological specifics that differentiate assembly mechanisms from system 

system. For example, HBV allostery regulates assembly. This example, allostery, also suggested assembly 
could be regulated by small molecules. This realization spurred an effort to initiate a translational side to my 
lab, extending first principles to human health. In 2012 I co-founded Assembly BioSciences, a biotech 
dedicated to translating our understanding of allosteric regulation of HBV core protein to curing chronic HBV. 
Direct translational efforts, such as optimization of activity and pharmacological properties, are now in the 
hands of ASMB scientists. As with any biotech, the emphasis at ASMB must be on critical path efforts towards 
clinical candidates. These studies include pharmacology and toxicology that are not mechanistic. NIH-funded 
research in my laboratory emphasizes developing a mechanistic understanding of these small molecule 
allosteric effectors and thus makes major contribution to their development. 

The study of viruses extends from molecular detail to pathogenicity at the organismal level. My lab uses an 
array of techniques focusing on molecular mechanism: Cryo-EM, crystallography, light scattering, fluorescence 
spectroscopy, and so on. We collaborate with experts in mass spectrometry, nanofluidics, cell biology, 
medicinal chemistry, SAXS, and optical tweezers. My students get hands on experience in multiple 
approaches and the importance of collaboration. I am committed to training the next generation of scientists. 

 Positions and Honors 
Positions and Employment 
1994 1998 Post-doctoral Research Associate, Laboratory of Structural Biology Research 

(advisors: A.C. Steven, P.W. Wingfield), NIAMS, NIH, Bethesda, MD 

Contact PD/PI: GIEDROC, DAVID P.
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1998 2008 Assistant, Associate, Full Professor of Biochemistry and Molecular Biology 
University of Oklahoma Health Sciences Center, Oklahoma City, OK 

2008 present Professor (to ‘09) Adjunct (from ‘09), Dept. of Biology, Indiana University, Bloomington, IN 
2009 present Professor, Dept of Molecular & Cellular Biochemistry, Indiana University, Bloomington, IN 
2010 present Member, Indiana University Melvin and Bren Simon Cancer Center, Indianapolis, IN 
2012 2014 President and Chief Scientific Officer, Assembly Pharmaceuticals, Bloomington, IN 
2013 present Adjunct Professor, Dept of Chemistry, Indiana University, Bloomington, IN 
2014 present Chief Virology Science Advisor, Assembly BioSciences, Bloomington, IN 
Awards and Selected Professional Activities: 
1993 Merck Graduate Fellowship 
1994 H. E. Umbarger Award for Outstanding Graduate Student Research 
1994-98 National Research Council Post-Doctoral Fellow 
2003 Provost’s Faculty Research Award 
2004,06,07,08 ad hoc various NIH study sections 
2004-07 Associate Editor, Journal of Molecular Recognition 
2007-10 Chair, Virus Assembly Track, Foundations of Nanoscience (FNANO) 
2009 Founding Chair, 1st Gordon Conference on Physical Virology 
2010 Co-Chair, International Meeting on the Molecular Biology of Hepatitis B Viruses 
2010-16 NIH VirA study section, standing member 
2012 Co-Chair 2014 FASEB Summer Meeting on Virus Assembly 
2017 Keynote speaker, Physical Virology Gordon Conference 
2017 Elected Fellow of the American Academy of Microbiology 
2017 Elected Fellow of the American Association for the Advancement of Science 

 Contributions to Science 
C.1 Development of generalizable biophysical models of virus capsid assembly 

In 1994, as a graduate student, I published “To build a virus capsid” which described a fundamental mass 
action based model of assembly that supported rigorous simulations with ordinary differential equations. This 
model and its improvements have become one of the standards that other classes of simulation (e.g. molecular 
dynamics) are compared against. 

1. Zlotnick, A. (1994). To Build a Virus Capsid: An Equilibrium Model of the Self Assembly of Polyhedral 
Protein Complexes. J. Mol. Biol. 241, 59-67. 

2. Endres, D. and Zlotnick, A. (2002). Model-based Analysis of Assembly Kinetics for Virus Capsids or 
Other Spherical Polymers. Biophys. J. 83,1217-1230. 

3. Katen, S. P. and Zlotnick, A. (2009) Thermodynamics of Virus Capsid Assembly in 
Biothermodynamics, Methods in Enz. 455, 395-417. PMC2798165 

4. Zlotnick, A, Porterfield, JZ, Wang, JC-Y (2013) To build a virus on nucleic acid substrates. Biophys J. 
104, 1595-1604.  PMC3617413 

C.2 Structural biology and biophysics of HBV assembly 
HBV has been my experimental focus since I was a post-doc, when I co-authored the first sub-nanometer 

cryo-EM virus structure. Since then, we have reported that HBV conformed to predictions for capsid assembly 
and described structural and regulatory features of this reaction. We have demonstrated how structure and 
biophysics correlate with nucleic acid packaging and host interactions. We contribute to developing new 
technologies to study HBV assembly including nano-fluidics and single molecule mass spectrometry. 

1. Pierson, EE, Kiefer, DZ, Selzer, L, Lee, LS, Contino, NC, Wang, JC-Y, Zlotnick, A*, Jarrold, MF* 
(2014) Detection of Late Intermediates in Virus Capsid Assembly by Charge Detection Mass 
Spectrometry. JACS 136, 3536-41.  PMC3985884 

2. Wang, J C-Y, Nickens, DG, Lenz, TB, Loeb, DD, Zlotnick, A (2014) Encapsidated hepatitis B virus 

reverse transcriptase is poised on an ordered RNA lattice. PNAS 111, 11329-34. PMC4128116 

3. Tan, Z, Pionek, K, Unchwaniwala, N, Maguire, ML, Loeb, DD A Zlotnick (2015) The interface between 
HBV capsid proteins affects self-assembly, pgRNA packaging, and reverse transcription. J Virol, 
89:3275-84. PMC4337549 

Contact PD/PI: GIEDROC, DAVID P.

Participating Faculty Biosketches

   
      

         
     
    
      
     
      

   
  
    

  
  

  
  
   

    
     

  
   
  
   
     

  
    

     
   

   
  

                  
      

              
   

        

 

   
 

 

  
     

   
     

     
 

     
       

   

       

    

     
  

 

C. 

-

-
-
-
-
-
-

 Page 214



4. Lutomski, CA, Lyktey, N,Zhao, Z, Pierson EE, Zlotnick, A, Jarrold MF (2017) HBV Capsid Assembly 
Occurs Through Overgrowth and Relaxation. JACS 139, 16932-8. 

C.3 Defining the basis for capsid assembly-directed antiviral compounds 
Based on theory we proposed that inappropriately enhancing virus assembly was likely to be a more 

powerful approach then trying to inhibit it. In our earliest investigations we determined the mechanism of 
molecules discovered by pharma. We have pursued mechanism and new molecules. 

1. Stray, S. J., Bourne, C., Punna, S., Lewis, W. G., Finn, M. G., Zlotnick, A. (2005) A 
heteroaryldihydropyrimidine enhances and can misdirect assembly of hepatitis B virus capsid. Proc. 
Nat. Acad. Sci. USA 102, 8138-43. PMC1149411 

2. Katen, SP, Tan, Z, Chirapu, SR, Finn, MG, Zlotnick, A (2013) The structure of HBV is distorted by 
phenylpropenamide assembly effectors. Structure 21, 1406-16. PMC3756818 

3. Venkatakrishnan, B, Katen, S, Francis, S, Chirapu, S, Finn, MG, Zlotnick, A (2016) The Hepatitis B 
Virus capsid has diverse structural responses to small molecule ligands bound to the HAP pocket. J 
Virol 90, 3994-4004. PMC4810570 

4. Schlicksup CJ, Wang JC, Francis S, Venkatakrishnan B, Turner WW, VanNieuwenhze M, Zlotnick A. 
(2018) Hepatitis B virus core protein allosteric modulators can distort and disrupt intact capsids. Elife 7 
pii: e31473; DOI: 10.7554/eLife.31473. 

C.4 Other systems 
To identify the principles of assembly, besides HBV, we have examined assembly of human papillomavirus 

(with Merck), Cowpea Chlorotic Mottle Virus, SV40, a picornavirus, and an alphavirus. Self-assembling viruses 
have potential as vaccines, vaccine carriers, vectors, and uniform nanoparticles. 

1. Kler, S, Asor, R, Li, C, Ginsberg, A, Harries, D, Oppenheim, A, Zlotnick, A, Raviv, U (2012) RNA-
induced assembly of SV40-derived nanoparticles is very fast and with no detectable intermediates. 
JACS 134, 8823-30. PMC3365646 

2. Li, C, Wang, JC-Y, Taylor MW, Zlotnick, A (2012). In vitro assembly of an empty picornavirus capsid 

follows a dodecahedral path. J Virol. 86, 13062-9. PMC3497625 

3. Wang, J C-Y, Chen, C, Rayaprolu, V, Mukhopadhyay, S, Zlotnick, A (2015) Self-assembly of an 
Alphavirus core-like particle is distinguished by strong intersubunit association energy and structural 
defects. ACS Nano 9, 8898-906. 

4. Wang, J. C-Y, Mukhopadhyay, S, Zlotnick, A. (2018) Geometric defects and icosahedral viruses. 
Viruses 10, pii: E25; doi:10.3390/v10010025. 

 complete bibliography is available on NCBI Pubmed 
http://www.ncbi.nlm.nih.gov/sites/myncbi/1h5lIVFTr7qAr/bibliography/40709951/public/?sort=date&direction=d 
escending 

 Research Support
Active Grants 

R01 AI118933 (PI Zlotnick) 03/14/16 02/28/21 
NIH/NIAID 
Multimode Observation of Virus Capsid Assembly 
This is a three investigator project. We will examine assembly of empty HBV core protein and mutants 
over a range of conditions (Zlotnick), with a single molecule mass spec technique (Jarrold), with small 
angle X-ray scattering (Raviv), and cryo-microscopy to identify common assembly intermediates. These 
data will be used to develop and test computational models of assembly. 
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Pending Grants
R01 AI29517 (PI Zlotnick) 07/1/18 06/30/23 
NIH/NIAID 
The Biophysics of Virus Capsid Assemblies 
Previous submission: Score 27, 12th percentile (payline 11th percentile) 
We will describe the correlation between HBV capsid biophysics and the packaging and metabolism of 
encapsidated nucleic acid. 

Completed Grants (past 3 years) 

R56 AI077688-A1 (PI Zlotnick) 08/1/14 07/31/15 
NIH/NIAID 
The Biophysics of Virus Capsid Assembly 
We described the biophysics of HBV assembly with an emphasis on association with RNA, host 
proteins, and the process of reverse transcription. 

1308484 (PI Jacobson) 10/1/13 09/30/16 
NSF, CHE 
In-Plane Nanofluidic Devices for Particle Characterization 
Development and application of In-Plane devices for characterizing assembly of T=1 SV40 nanoparticles 
for SV40 VP1 pentamers. 

R01 GM100071 (PI: Jacobson) 02/01/12 03/31/16 
NIH/NIGMS 
Resistive Pulse Sensing of Virus Assembly 
We will adapt single particle resistive pulse sensing technology to the study of virus assembly. 
Nanofluidic devices will be developed to observe assembly of HBV is solution. Devices will be 
developed to control assembly and sort assembly products. 

R01 AI067417 (PI Zlotnick) 7/1/11 6/30/16 
NIH/NIAID 
Molecular Modulation of Hepatitis B Virus Assembly 
We will develop compounds that interfere with normal HBV capsid assembly as antivirals and to study 
HBV behavior within a cell. We will use new compounds and the HAPs and propenamides from 
previous studies as scaffolds. 

Contact PD/PI: GIEDROC, DAVID P.
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Owen Hall 790 E. Kirkwood Avenue   Bloomington, IN 47405 7104 (812) 855 1646  fax (812) 855 2060 

May 16, 2018 

David P. Giedroc 

Lilly Chemistry Alumni Professor 

Department of Chemistry 

Indiana University 

Bloomington, IN 47405 7102 

Dear David, 

The College of Arts and Sciences is pleased to have the opportunity to provide continuing 

strong support for your now established interdisciplinary and interdepartmental Graduate 

Training Program in Quantitative and Chemical Biology (QCB) to be submitted as a Chemistry 

Biology Interface (CBI) program to NIGMS. 

As you know, the College has been a strong supporter of this training program since its 

inception in 2010 through the current five year cycle (years 01 05) of NIGMS support under the 

award T32 GM109825 (July 1, 2014 June 30, 2019), providing matching funding for a total of 

24 $25,000 fellowship slots over this approximately nine year period. 

With this letter, the College is happy to commit to funding a total of 10 additional $27,500 
fellowship slots to be allocated as 2/2/2/2/2 (years 01 05) over the next (new) five year funding 
cycle of the training program (July 1, 2019 to June 30, 2024). As in the past, this support 
includes full graduate student fee remissions and health insurance. I estimate this portion of the 
cost share at ≈$760,000 over the five year funding cycle. 

In addition to the 10 matching fellowship slots described over the five year period, the College 
agrees to partner (50%:50%) with the primary research advisor of each selected QCB trainee to 
supplement the requested 34 NRSA stipends of $24,324 to a level of $27,500 per year for an 
additional cost share at $54,000. If the primary research advisor has no unrestricted funds, the 
College will pay 100% of this NRSA stipend supplement. The total College cost share 
contribution is estimated to be $814,000 over the five year funding cycle. In addition, the 
College will continue to provide substantial administrative support to the departments involved 
with this training program, which will be available to support program management. 

The College is committed to promoting and maintaining an environment in which the highest 
standards of scientific conduct and rigor are held. The departments participating in this training 
grant program in particular are among the strongest research units in the College, with 
extremely high expectations for their faculty for research excellence and rigor. In hiring new 
faculty into these departments, both the College and the Department are quite mindful of the 
need to ensure that faculty are provided the resources and mentoring required to successfully 
launch their careers; indeed the specific support needs of an incoming faculty member are the 

Contact PD/PI: GIEDROC, DAVID P.
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primary criteria by which the level of start up funding is established. The College also partners 
with the office of the Vice Provost for Research in supporting a robust bridge funding program 
that has proven quite successful in helping faculty manage temporary lapses in grant funding. 

The College provides substantial support for core facilities in the participating departments, 
which includes capital investments as well as research staff support. Examples of cores 
supported by the College include the Electron Microscopy Center, the Light Microscopy Imaging 
Center, and the Nanoscale Characterization Facility. These cores provide both foundational 
research support as well as a training ground for graduate student trainees in the use of cutting 
edge instrumentation. Students receive training in the safe use of this instrumentation prior to 
first use, as well as training in general lab safety. All buildings and facilities associated with this 
training program are ADA compliant. 

For both the College and all participating departments, the quality of graduate training and 
mentorship provided by a faculty member are key criteria considered in all tenure and promotion 
cases. Student assessments are solicited as a standard component of tenure and promotion 
dossiers as one measure of this. Campus resources such as the Center for Innovative 
Teaching and Learning are available to this training program, and can provide experience and 
expertise in the evaluation of the training outcomes of the program. 

As a result of the strong and well funded research programs directed by the faculty participating 
in this training program, students can expect to experience a smooth transition from support 
under this program to other sources of research support as they complete their graduate 
degrees. 

Diversity and inclusion are highly valued at Indiana University, with campus and College funding 
available to promote the hiring of faculty and the admission of students who advance these 
values. The College is committed to ensuring a positive, supportive and inclusive research and 
training environment for individuals from all backgrounds. 

As the only externally funded graduate training program that spans multiple departments and 

programs on the Bloomington campus, the College remains excited by the growth and strength 

of this interdisciplinary training program since inception. We believe programs like these 

represent a means to maintain high quality and topical research programs that are capable of 

attracting the best and brightest prospective students across a range of traditional disciplines to 

the College. 

I wish you all the best of success with this proposal. 

Sincerely, 

Larry D. Singell 
Executive Dean 
College of Arts and Sciences 

Contact PD/PI: GIEDROC, DAVID P.
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May 12, 2018 

Professor David Giedroc 
Department of Chemistry 
Indiana University 

Dear Dr. Giedroc: 

We are delighted to express the University Graduate School’s enthusiastic support for your NIH 
T32 proposal entitled Graduate Training Program in Quantitative and Chemical Biology at 
Indiana University, Bloomington, particularly for its success in supporting underrepresented 
minorities to STEM doctoral programs. 

One of the missions of the University Graduate School is to provide leadership for increasing the 
diversity of the students in our doctoral science programs.  We achieve this goal through a 
number of projects either house in the Graduate School or in collaboration with other units.  For 
example, as a member institution of the NSF-funded alliance-based partnership with Purdue 
University and Northwestern University, Midwest Crossroads Alliance for Graduate Education 
and the Professoriate (AGEP), we set an ambitious goal of tripling the number of African 
American, Hispanic and Native Americans in our doctoral programs and set into place the 
necessary infrastructure to achieve this goal. We participate in a number of recruiting events 
targeted for underrepresented students, including Society for the Advancement of Chicanos and 
Native Americans in Science, the Annual Biomedical Research Conference for Minority 
Students, and the Compact for Faculty Diversity and their Institute on Teaching Mentoring.  Our 
innovative pre-application recruitment program, Getting You Into IU, has increased the numbers 
and success rates of underrepresented students considering graduate study at IU.  We also 
support individual bridge and transition programs, such as the American Physical Society’s 
Bridge Program awarded to our Department of Physics.  Finally, we encourage diversity in 
training programs by offering an additional stipend line designated for first generation, 
underrepresented minority or handicapped students. These efforts are helping improve our 
enrollment numbers.  Applications from underrepresented students into PhD programs in the 
natural sciences at IU Bloomington increased from 38 in 2002-03 to 144 in 2016-17 and 
admissions increased from 26 to 45 in that time-period. 

We congratulate you on your success in recruiting underrepresented minority students are happy 
to continue to partner with the QCB Training Program.  Of the 17 trainees you have recruited in 
the past 4 years, it is impressive that 23% are underrepresented, including 45% women.  The 
plans you have outlined in the original proposal, including the creation of a Diversity Affairs 
Committee in Chemistry and efforts to form mentor-to-mentor partnerships with faculty at 
HBCUs, to increase the diversity of the applicant pool are strongly supported by the Graduate 
School and fit well with other ongoing projects, such as the IU-Minority Serving Institution 
STEM Scholars Summer Undergraduate Research Program. 

Contact PD/PI: GIEDROC, DAVID P.
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To further support your efforts, the University Graduate School will fund an underrepresented 
minority graduate student at the same level offered to other trainees supported on the T32 grant 
each year it is funded. The College of Arts and Sciences will provide a graduate fee 
scholarship. This scholarship covers tuition costs up to 12 hours of graduate credit per semester 
and up to 6 hours of graduate credit during the summer, excluding unremmittable fees charged to 
all students. 

We will also ensure that your program also benefits from University Graduate School resources 
designed to assist in the recruitment of underrepresented minority students. The University 
Graduate School assists summer undergraduate research participants in the IUSTEM, REU, 
IMSD and McNair programs. We provide prospective students a range of services that will help 
them prepare for the graduate admission process. In addition to an eight-week GRE summer prep 
course, they are invited to attend various scholarly activities, seminars and events on campus that 
will effectively prepare them for all aspects of doctoral study. The University Graduate School 
also supports on-campus visits of any underrepresented minority graduate student applicant who 
is offered a full fellowship. In addition to these resources, the University Graduate School also 
funds fellowship programs targeted for underrepresented minority applicants, such as the James 
Holland, Ronald McNair, and Adam W. Herbert Graduate fellowships, which further expand 
your available recruiting resources. Finally, we support current students with access to resources 
such as the National Center for Faculty Development and Diversity, funding for dissertation 
completion and our Graduate Mentoring Center, which provides programs in mentorship, 
professional development, and well being. 

We are strongly committed to all efforts that increase the number of minority scientists and 
support them by providing excellent scientific research opportunities and mentoring experiences. 
We look forward to continuing to work together. 

Sincerely, 

David Daleke, PhD James Wimbush, PhD 
Associate Professor of Biochemistry Professor of Business Administration 

& Molecular Biology Dean 
Associate Dean for Academic Affairs 

& Administration 

Contact PD/PI: GIEDROC, DAVID P.
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INDIANA UNIVERSITY 
DEPARTMENT OF CHEMISTRY 

Office of the Chair 

CHEMISTRY BUILDING 125 800 E. KIRKWOOD AVENUE BLOOMINGTON, INDIANA 47405-7102 
(812) 855-2268 CHEMCHAIR@INDIANA.EDU WWW.CHEM.INDIANA.EDU 

May 22, 2018 

Prof. David P. Giedroc 
Lilly Chemistry Alumni Professor 
Department of Chemistry 
Indiana University 
Bloomington, IN 47405-7102 

Dear David, 

With this letter, I offer you the Department of Chemistry’s strongest possible support of 
our Chemistry-Biology Interface (CBI) Graduate Training Program in Quantitative and 
Chemical Biology (QCB). 

As you know, this program plays a unique role in graduate education on our campus 
and has grown substantially over the course of the first external funding cycle (2014-
2019), from the original four trainees apportioned in 2014, to the current 17 trainees from 
four departments and programs.  As this trainee cohort continues to gel, I predict a 
strongly positive impact on our ability to recruit the highest quality students to our 
graduate programs in Chemistry interested in interdisciplinary and collaborative 
research in chemical and physical biology this program seeks to enhance. 

The impact of the current program was certainly noticed by the external review team 
during our recent departmental review in April 2017.  Research in our department is 
clearly becoming more interdisciplinary and requires training programs to help support 
educating the next generation of scientists.  The reviewers noted that “the Giedroc and 
Pohl T32 program is an excellent example.” 

As host department for the QCB training program, the Department of Chemistry has 
committed significant administrative staff to the preparation of the proposal, a 
comprehensive redesign of the QCB website, and oversight and fiscal management of 
the training project in the first funding period.  The department commits the same level 
of administrative support for the upcoming funding cycle and stands by to help in any 
way possible so as to ensure the continued success of this program.  

In addition, we will continue to sponsor the seminar visits by trainee-invited speakers, 
trainee lunches associated with these visits, and refreshments for the QCB Evenings 
during which students in trainer laboratories present their recent research.  New for this 
application, we will support return visits of past trainees to present research talks in the 
Biochemistry/Chemical Biology seminar series. 

The graduate training objectives of the QCB training program are entirely consistent 
with our objectives as a Chemistry graduate program, and with 17 of our faculty on the 
training faculty, this alignment is exactly as it should be. 

Contact PD/PI: GIEDROC, DAVID P.
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On behalf of the department, please accept my thanks for directing what I consider to 
be the model cross–disciplinary graduate training program on campus.  I wish you the 
best of success in your proposal! 

Sincerely 

Stephen C. Jacobson 
Professor and Chair 
Bair Chair in Chemistry 
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Gregory Demas Professor and Chair 
gdemas@indiana.edu (812)856-0158 FAX (812)855-6705 

1001 East Third Street Bloomington, IN 47405-3700 (812) 856-5743 www.bio.indiana.edu 

1 May 2018 

David P. Giedroc 
Lilly Chemistry Alumni Professor 
Department of Chemistry 
Indiana University 
Bloomington, IN 47405 

Dear David, 

Please accept this letter as strong continued support for our Graduate Training Program in Quantitative and 
Chemical Biology (QCB) on our campus. 

I am excited to see that this proposal seeks to build interdepartmental Chemistry-Biology Interface (CBI) training 
program based in Chemistry and involving trainers in Chemistry, Biology, Molecular and Cellular Biochemistry, 
Neuroscience, Physics and the Medical Sciences Program in Cell, Molecular and Cancer Biology. 

As chair of the Department of Biology, I see continued strong interactions between our two departments growing 
even stronger with the continued opportunity to share students supported by this program and trained in a 
common core that lies at the interface of chemistry, physical chemistry and biology. I am excited to see that our 
program in Microbiology is well represented with proposed trainers Fuqua, McKinlay, Mukopadhyay and Winkler, 

well as faculty from Genome, Cell and Developmental Biology in Profs. Shaw and Tracey. 

We’re happy to continue to feature the QCB Training Program in our departmental graduate recruiting materials 
to help us to recruit highly motivated prospective students who might be interested in this particular perspective 

our graduate programs. 

Best of luck with the proposal! 

Sincerely 

Gregory Demas 
Professor and Chair 
Department of Biology 

Contact PD/PI: GIEDROC, DAVID P.
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INDIANA UNIVERSITY 

SCHOOL OF MEDICINE BLOOMINGTON 
Medical Sciences Program 

Jordan Hall 105 1001 E. Third Street Bloomington, IN 47405 (812) 855-8118 fax (812) 855-4436 

April 30, 2018 

David P. Giedroc 
Lilly Chemistry Alumni Professor 
Department of Chemistry 
Indiana University 
Bloomington, IN 47405-7102 

Dear David, 

Please accept this letter as strong and continued support for your proposed training program, 
“Graduate Training Program in Quantitative and Chemical Biology at Indiana University 
Bloomington” to be considered for funding by NIGMS.    

The proposal you outline for multidisciplinary training at the chemistry-biology interface should 
enhance our recruitment of graduate students to our newly reorganized Cell, Molecular and 
Cancer Biology graduate program on the Bloomington campus. 

As you know, this graduate program is part of the Indiana University School of Medicine and 
admits approximately 4-6 students per year for graduate training on our campus.  I am delighted 
to see that several members of this program, including our Director of Graduate Studies Heather 
Hundley, QCB TP Steering Committee member Claire Walczak and Peter Hollenhorst, are QCB 
preceptors on the proposed training program.  As you know, Pete has hosted one QCB trainee is 
his group, and all have played important roles in the development and  success of this program.   

I wish you the best of success in your proposal. 

Sincerely, 

John B. Watkins, III, Ph.D. 
Associate Dean 
Director of Medical Sciences 
Professor of Pharmacology and Toxicology 
Adjunct Professor of Optometry 
Adjunct Professor of Environmental Health Sciences 

Contact PD/PI: GIEDROC, DAVID P.
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Simon Hall MSB Room 003 212 S. Hawthorne Drive Bloomington, IN 47405 (812)856-0192 Fax (812) 856-5710 

INDIANA UNIVERSITY 

M O L E C U L A R  A N D  C E L L U L A R  

B I O C H E M I S T RY  D E PA R T M E N T  

College of Arts and Sciences 
Bloomington 

April 20, 2018 

David P. Giedroc 
Lilly Chemistry Alumni Professor 
Department of Chemistry 
Indiana University, Bloomington 

Dear David, 

This is a letter of enthusiastic and continued support for your Graduate Training Program in 
Quantitative and Chemical Biology (QCB). 

As you are aware, the Ph.D. program in Biochemistry is administratively housed in the 
Department of Molecular and Cellular Biochemistry (MCB) and enjoys close interactions 
with the chemical biology program in Chemistry.  The program was recently reorganized to 
better meet the research interests of our core faculty in Biochemistry, with a training track in 
Chemical and Physical Biology value-added to this training program.  Two of the four 
proposed QCB faculty trainers in MCB including Profs. Bell, and Zlotnick have hosted QCB 
fellows under the previous NIGMS award, and both have served on the QCB TP Steering 
Committee. I am also delighted to see that one of our new Assistant Professors, Josh Ziarek, 
was named a preceptor in this training program. This should help him to more strongly 
integrate his GPCR NMR structural biology program into the neuroscience and signal 
transduction node proposed for development. 

I am very excited by this proposal and feel that it should be highly competitive for a new 
cycle of funding by NIGMS. 

Sincerely, 

Dr. Carl Bauer 
Professor and Chairman 
Department of Molecular and Cellular Biochemistry 

Contact PD/PI: GIEDROC, DAVID P.
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May 2, 2018 

David P. Giedroc 
Lilly Chemistry Alumni Professor 
Department of Chemistry 
Indiana University 
Bloomington, IN 47405-7102 

Dear Prof. Giedroc, 

With this letter and on behalf of the Program in Neuroscience (PNS), I’d like to offer my enthusiastic 
support for our participation in your NIGMS-supported Graduate Training Program (T32) in Quantitative 
and Chemical Biology (QCB). 

The research training objectives of this program align very well and are complementary to faculty 
research interests in the Molecular and Cellular Neuroscience core research area in PNS, with faculty 
that are drawn from the Departments of Psychological and Brain Sciences (PBS), Biology and 
Molecular and Cellular Biochemistry. These faculty are broadly interested in signal transduction in the 
nervous system and the development and function of the human brain. 

Proposed QCB preceptors associated with the training program include Jack and Linda Gill chair 
holders Profs. Hohmann, Mackie and Tracey (joint with Biology), as well as the Gill Center Professor 
and Director Hui-Chen Lu. All have central interests in signal transduction, neural circuitry and/or 
membrane protein structure and function, and thus integrate well with new and existing QCB trainers in 
other departments and programs on campus. 

In addition, although PBS and PNS host a number of other more thematically focused T32s from other 
NIH institutes, the QCB graduate training program features broad interdisciplinary training from a 
cellular and molecular perspective, from which many of our PNS students and faculty will strongly 
benefit. 

We look forward to participating in this program and wish you the best of success in your grant 
application. 

Sincerely, 

Jonathon D. Crystal 
Professor, Psychological and Brain Sciences 
Director, Program in Neuroscience 

Contact PD/PI: GIEDROC, DAVID P.
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David V. Baxter 
Chair 

(812) 855-8337 
e-mail:baxterd@indiana.edu 

727 E Third Street 812-855-1247 
Swain Hall West 117 Fax: 812-855-5533 
Bloomington, IN 47405-
4202 http://www.physi 
cs.indiana.edu 

27 April, 2018 

Dear Professor Giedroc, 

I am writing this letter to express my enthusiastic support for the renewal of your program
entitled “Graduate Training in Quantitative and Chemical Biology at Indiana University
Bloomington”. I sincerely hope that this submission to the NIGMS Chemical-Biology
Interface (CBI) training grant program is successful as it has been a shining example of what 
I view as one of our real strengths at IU: the opportunities for graduate work at and across
the interfaces of traditional scientific disciplines. This effort will continue to include leading
members of the faculty of the Indiana University (IU) Department of Physics and we
anticipate continued support for important academic efforts (both ongoing and future) in
our Department. 

The proposed size of the program is well matched to the needs of our graduate program
overall and our desire to increase numbers of domestic graduate students, in particular from
underrepresented groups.  Our successes in this regard include participation with the
American Physical Society (APS) Bridge program, which is designed specifically to help
outstanding students from underrepresented minority groups overcome deficiencies in their
undergraduate training that may have prevented them from entering directly into
traditional graduate programs. I am delighted that one alum of this Bridge program in our
Department is now supported through the QCB training program. This sort of synergistic
interaction among various efforts to increase diversity is very important to our eventual
success in this area. 

The faculty of the Physics Department has a long tradition of collaborative research with
members of both Chemistry and Biology, and I am very happy to see that tradition carried
forward in this proposal. I strongly support this training grant application and look
forward to a strong partnership between QCB, Physics and the other participating
Departments. 

Sincerely yours, 

David V. Baxter 
Chair 

Contact PD/PI: GIEDROC, DAVID P.

Letters Of Support                                                                                            

 

 

   
 
 
  

  

     
      

   
  

  

   
 

   
 
             

         
   

           
              

            
              

          
    

 
            

         
 

            
          

          
            

         
            

    
 

           
              

             
       

  
 

 

 
 

 
 

 Page 227



Table 1. Census of Participating Departments and Interdepartmental Programs 

Part I. Predoctorates 

Participating
Department 
or Program 

Total 
Faculty 

Participating
Faculty 

Total 
Predoctorates 

Total 
Predoctorates 
Supported by

any HHS
Training
Award 

Total 
Predoctorates 

with 
Participating

Faculty 

Eligible
Predoctorates 

with Participating
Faculty 

TGE 
Predoctorates 

Supported by this
Training Grant 

(Renewals/
Revisions) 

Predoctorates 
Supported by this

Training Grant (R90
only Renewals/

Revisions) 

Biology 51 6 147 1 20 15 

Cell, 
Molecular & 
Cancer 
Biology 

11 3 4 1 8 6 

Chemistry 37 17 221 5 120 82 

Biochemistry 12 4 47 0 11 9 

Neuroscience 48 3 51 4 8 4 

Physics 32 1 88 1 1 1 

Total 191 34 558 12 168 117 

1
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Part II. Postdoctorates 

Participating
Department 
or Program 

Total 
Faculty 

Participating
Faculty 

Total 
Postdoctorates 

Total 
Postdoctorates 
Supported by

any HHS
Training Award 

Total 
Postdoctorates 

with 
Participating

Faculty 

Eligible
Postdoctorates 

with Participating
Faculty 

TGE 
Postdoctorates 

Supported by this
Training Grant 

(Renewals/
Revisions) 

Postdoctorates 
Supported by this

Training Grant (R90
only Renewals/

Revisions) 

Biology 51 6 38 0 2 2 

Cell, 
Molecular & 
Cancer 
Biology 

11 3 4 0 1 0 

Chemistry 37 17 26 0 15 5 

Biochemistry 12 4 5 3 3 3 

Neuroscience 48 3 25 1 8 0 

Physics 32 1 6 0 0 0 

Total 191 34 104 4 29 10 

2

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   

  

  
  

 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 
 

 

 
 

 
 

 
 
 

 
 

           

 
 

 
 

          

           

         

         

         

           

 Page 229



Table 2. Participating Faculty Members 

Name Degree(s) Rank 
Primary

Department or
Program 

Research 
Interest 

Training
Role 

Pre-
doctorates 
in Training 

Pre-
doctorates 
Graduated 

Predoctorates 
Continued in 
Research or 

Related 
Careers 

Post-
doctorates 
in Training 

Post-
doctorates 
Completed

Training 

Postdoctorates 
Continued in 
Research or 

Related Careers 

Baker, 
Lane 

PhD Prof Chemistry 

Measurement of 
Ions and 
Molecular 
Species at 
Tissue Interfaces 

Preceptor 7 11 11 0 4 3 

Bell, 
Stephen 

PhD Prof 

Biochemistry 
(Biology, Cell, 
Molecular and 
Cancer 
Biology) 

DNA Replication, 
Cell Division, 
Archeaea, 
Helicases, 
Polymerases, 
ESCRT 

Preceptor, 
Steering 
Comm 

3 7 6 1 10 6 

Bochman 
 Matthew 

PhD 
Asst 
Prof 

Biochemistry 
(Cell, 
Molecular and 
Cancer 
Biology) 

DNA Repair, 
Genome 
Integrity, 
Fermentation 

Preceptor 3 0 0 0 0 0 

Brown, 
M. Kevin 

PhD 
Assc 
Prof 

Chemistry 

New Strategies 
for the Synthesis 
of Bioactive 
Molecules 

Preceptor 8 6 6 3 3 3 

Clemmer, 
David 

PhD Prof Chemistry 

Proteomics, 
Protein 
Structure, 
Folding, 
Dynamics, Post-
Translational 
Modifications 

Preceptor 13 20 20 4 4 4 

Cook, 
Silas 

PhD 
Assc 
Prof 

Chemistry 

Small 
Molecule/protein 
Interactions, 
Kinetics and 
Pharmacology 

Preceptor 7 6 6 3 2 2 

1

Contact PD/PI: GIEDROC, DAVID P.
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Name Degree(s) Rank 
Primary

Department or
Program 

Research 
Interest 

Training
Role 

Pre-
doctorates 
in Training 

Pre-
doctorates 
Graduated 

Predoctorates 
Continued in 
Research or 

Related 
Careers 

Post-
doctorates 
in Training 

Post-
doctorates 
Completed

Training 

Postdoctorates 
Continued in 
Research or 

Related Careers 

Dann III, 
Charles 

PhD 
Assc 
Prof 

Chemistry 
(Biochemistry) 

Crystallographic 
Characterization 
of Protein and 
RNA Molecules 

Preceptor, 
Recruit 
Comm 
Chair 

4 3 3 0 1 1 

Douglas, 
Trevor 

PhD Prof Chemistry 
Biomaterials, 
Enzymology 

Preceptor 5 9 8 1 12 12 

Dragnea, 
Bogdan 

PhD 
Provost 
Prof 

Chemistry 
(Biochemistry, 
Physics) 

Physical 
Chemistry of 
Bioinspired Self-
organized 
Materials Such 
as Regular 
Protein Cages 
and Viruses 

Preceptor 4 14 10 0 3 3 

Flood, 
Amar 

PhD Prof Chemistry 

Chloride 
Sensing, 
Supramolecular 
Chemistry, 
Recognition 

Preceptor, 
Curric 
Comm 
Chair 

7 12 10 2 1 1 

Fuqua, 
Clay 

PhD Prof Biology 
Complex 
Behavior in 
Bacteria 

Preceptor 4 9 6 0 4 4 

Giedroc, 
David 

PhD Prof 
Chemistry 
(Biochemistry, 
Biology) 

Transition Metal 
and Sulfide 
Homeostasis in 
Bacteria, 
Allostery, Biomol 
NMR 

Program 
Director 

8 11 11 3 7 7 

Hohmann 
 Andrea 

PhD Prof Neuroscience 

Endocannabinoi 
ds, Pain and 
Novel 
Therapeutics 

Preceptor 5 7 5 3 4 3 

2

Contact PD/PI: GIEDROC, DAVID P.
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Name Degree(s) Rank 
Primary

Department or
Program 

Research 
Interest 

Training
Role 

Pre-
doctorates 
in Training 

Pre-
doctorates 
Graduated 

Predoctorates 
Continued in 
Research or 

Related 
Careers 

Post-
doctorates 
in Training 

Post-
doctorates 
Completed

Training 

Postdoctorates 
Continued in 
Research or 

Related Careers 

Hollenhor 
 Peter 

PhD 
Assc 
Prof 

Cell, Molecular 
& Cancer 
Biology 
(Biochemistry) 

Mechanisms of 
Oncogenic 
Transcription 
Factors 

Preceptor 4 2 2 0 1 1 

Hundley, 
Heather 

PhD 
Asst 
Prof 

Cell, Molecular 
& Cancer 
Biology 
(Biochemistry) 

RNA Biology, 
RNA 
Modification 

Preceptor 4 1 1 0 2 2 

Jacobson 
Stephen 

PhD 
Prof & 
Chair 

Chemistry 

Microfluidics, 
Nanofluidics, 
Virus Assembly, 
Cancer 
Screening, 
Bacterial 
Adhesion 

Preceptor 11 12 10 1 2 2 

Lewis, 
Jared 

PhD 
Assc 
Prof 

Chemistry 
Enzyme 
Evolution and 
Biocatalysis 

Preceptor 6 7 7 2 7 7 

Lu, Hui 
Chen 

PhD Prof Neuroscience Neural Circuits Preceptor 2 4 2 6 4 4 

Mackie, 
Kenneth 

PhD Prof Neuroscience Cannabinoids Preceptor 1 2 2 1 4 4 

McKinlay, 
James 

PhD 
Asst 
Prof 

Biology 
Bacterial 
Physiology and 
Metabolism 

Preceptor 3 0 0 2 0 0 

Mukhopa 
dhyay, 
Suchetan 

PhD 
Assc 
Prof 

Biology 
(Biochemistry) 

Host and Viral 
Determinants 
During Viral 
Assembly and 
Spread 

Preceptor 2 4 4 1 3 3 

3

Contact PD/PI: GIEDROC, DAVID P.
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Name Degree(s) Rank 
Primary

Department or
Program 

Research 
Interest 

Training
Role 

Pre-
doctorates 
in Training 

Pre-
doctorates 
Graduated 

Predoctorates 
Continued in 
Research or 

Related 
Careers 

Post-
doctorates 
in Training 

Post-
doctorates 
Completed

Training 

Postdoctorates 
Continued in 
Research or 

Related Careers 

Pohl, 
Nicola 

PhD Prof Chemistry 

Glycobioloby, 
Synthetic 
Methods 
Development, 
Carbohydrate 
Chemistry, 
Vaccine Design 

co-
Director 

8 20 16 4 2 2 

Schlebac 

Jonathan 
PhD 

Asst 
Prof 

Chemistry 
(Biochemistry) 

Protein 
Biophysics 

Preceptor 5 0 0 2 0 0 

Setayesh 
gar, Sima 

PhD 
Assc 
Prof 

Physics 

Biophysical 
Modeling of 
Signaling 
Networks; Single 
Cell Sensing and 
Response; 
Protein Evolution 

Preceptor 1 5 2 0 1 1 

Shaw, 
Sidney 

PhD 
Assc 
Prof 

Biology (Cell, 
Molecular and 
Cancer 
Biology, 
Physics) 

Quantitative 
Imaging and 
Modeling of 
Cellular 
Dynamics 

Preceptor, 
Steering 
Comm 

3 3 2 2 2 2 

Thielges, 
Megan 

PhD 
Asst 
Prof 

Chemistry 

Infrared 
Spectroscopy of 
Functional 
Protein 
Dynamics 

Preceptor 5 2 2 0 1 1 

Tracey, 
William 
Dan 

PhD 
Assc 
Prof 

Biology (Cell, 
Molecular and 
Cancer 
Biology, 
Neuroscience) 

Molecular and 
Cellular 
Neuroscience 

Preceptor 1 6 3 1 5 5 

4

Contact PD/PI: GIEDROC, DAVID P.
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Name Degree(s) Rank 
Primary

Department or
Program 

Research 
Interest 

Training
Role 

Pre-
doctorates 
in Training 

Pre-
doctorates 
Graduated 

Predoctorates 
Continued in 
Research or 

Related 
Careers 

Post-
doctorates 
in Training 

Post-
doctorates 
Completed

Training 

Postdoctorates 
Continued in 
Research or 

Related Careers 

Van 
Nieuwen 
hze, 
Michael 

PhD Prof 
Chemistry 
(Biochemistry) 

Synthesis of 
Peptide 
Antibiotics, 
Peptidoglycan 
Biosynthesis 

Preceptor 8 13 11 5 5 5 

Walczak, 
Claire 

PhD Prof 

Cell, Molecular 
& Cancer 
Biology 
(Biology; 
Biochemistry) 

Eukaryotic Cell 
Division, Image 
Analysis, 
Computational 
Modeling, Small 
Molecule 
Inhibitors, 
Cancer Drug 
Screening 

Preceptor, 
Steering 
Comm 

0 7 7 1 2 2 

Winkler, 
Malcolm 

PhD Prof 
Biology 
(Biochemistry) 

Molecular 
Genetics of 
Streptococcus 
pneumoniae, 
Cell Division, 
Peptidoglycan 
Remodeling, 
Phosphate 
Regulation 

Preceptor 7 9 9 1 5 5 

Yu, Yan PhD 
Asst 
Prof 

Chemistry 

Single molecule 
Imaging and 
Novel 
Biomaterials 
Platforms to 
Quantify Cell 
Signaling 
Process in 
Immune Cell 
Membranes 

Preceptor 8 1 1 1 1 1 

5

Contact PD/PI: GIEDROC, DAVID P.
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Name Degree(s) Rank 
Primary

Department or
Program 

Research 
Interest 

Training
Role 

Pre-
doctorates 
in Training 

Pre-
doctorates 
Graduated 

Predoctorates 
Continued in 
Research or 

Related 
Careers 

Post-
doctorates 
in Training 

Post-
doctorates 
Completed

Training 

Postdoctorates 
Continued in 
Research or 

Related Careers 

Zaleski, 
Jeffrey 

PhD Prof Chemistry 

Development of 
Biomedical 
Reagents, 
Enediynes, 
Metalloenzymes 

Preceptor 6 7 7 0 2 2 

Ziarek, 
Joshua 

PhD 
Asst 
Prof 

Biochemistry 

NMR 
Spectroscopy, 
GPCRs, in vitro 
Translation, 
Directed 
Evolution, 
Membrane 
Proteins, 
Allostery 

Preceptor 1 0 0 1 0 0 

Zlotnick, 
Adam 

PhD Prof 
Biochemistry 
(Chemistry) 

Correlating Virus 
Structure with 
Assembly 
Biophysics 

Preceptor 4 6 6 1 11 10 

6

Contact PD/PI: GIEDROC, DAVID P.
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Table 3. Federal Institutional Research Training Grants and Related Support Available to Participating Faculty Members 

Grant Title Award Number Project
Period PD/PI 

Number of 
Predoctoral 
Positions 

Number of 
Postdoctoral 

Positions 

Number of 
Short-Term 
Positions 

Number of 
Participating

Faculty (Number
Overlapping) 

Names of 
Overlapping

Faculty 

Graduate Program in 
Quantitative and Chemical 
Biology 

T32GM109825-04 
07/01/2014-
06/30/2019 

Giedroc, 
David P. 

4 0 0 34 (3) 
Hohmann 
Lu 
Mackie 

Training in Clinical 
Translational Science 
Maximizing the Public 
Health 

T32MH103213-03 
08/01/2015-
07/31/2020 

Hetrick, 
William 

6 0 0 20 (0) None 

Common Themes in 
Reproductive Diversity 

T32HD049336-12 
05/01/2005 
04/30/2021 

Ketterson, 
Ellen D. 

3 2 0 24 (0) None 

Integrative Predoctoral 
Training in Drug AB Use 
Research 

T32DA024628-08 
07/2008– 
06/2020 

Rebec, 
George 
Vincent 

4 0 0 12 (3) 
Hohmann 
Lu 
Mackie 

Training Program in 
Integrative Developmental 
Process 

T32HD007475-23 
07/01/1995-
04/30/2020 

Smith, Linda 
B. 

5 3 0 20 (0) None 

Total 22 5 0 

1

Contact PD/PI: GIEDROC, DAVID P.
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Table 4. Research Support of Participating Faculty Members 

Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Baker, Lane A. NIH R21 EB022297-02 PD/PI 
Bio/Chemical Mapping of Pancreatic 
Cell Activity 

03/01/2016 
02/28/2019 

$151,087 

Baker, Lane A. NSF CHE-1507341 PD/PI 
Ion Channel Probes for Scanning Ion 
Conductance Microscopy 

07/15/2015 
06/30/2018 

$92,662 

Baker, Lane A. NSF IIP-1747750 PD/PI 
Planning IUCRC Grant Indiana 
University: Center for the Systems 
Biology of One (CSBO) 

01/01/2018 
12/31/2018 

$9,524 

Baker, Lane A. NSF CBET-1726642 PD/PI 
MRI: Acquisition of a Nanoimprint 
Lithography Instrument 

09/15/2017 
08/31/2020 

$458,600 

Bell, Stephen D. NIH R01 GM125579-01 PD/PI Initiation of DNA Replication 
01/15/2018 
12/31/2021 

$210,000 

Bochman, Matthew L. 
American 
Cancer Society 

130231-RSG-16-180-01-
DMC 

PD/PI 
Determining the Roles of RecQ4 
Family Helicases in Genome 
Maintenance 

01/01/2017 
12/31/2020 

$165,000 

Brown, M. Kevin 
Alfred P Sloan 
Foundation 

FG-2015-65309 PD/PI 
Development of New Methods for 
Chemical Synthesis 

09/15/2015 
09/14/2019 

$25,000 

Brown, M. Kevin NIH R01 GM110131-03 PD/PI 
Stereoselective Reactions for the 
Chemical Synthesis of Bioactive 
Compounds 

08/01/2015 
06/30/2019 

$197,000 

Brown, M. Kevin NIH R01 GM114443-03 PD/PI 
Development of New Catalytic 
Reactions for Chemical Synthesis 

05/01/2015 
02/28/2020 

$190,000 

Brown, M. Kevin Novartis PD/PI 
Novartis Early Career Award in Organic 
Chemistry 

11/14/2017 
11/13/2018 

$50,000 

Brown, M. Kevin NSF CHE-1554760 PD/PI 
CAREER: New Methods for Cu 
Catalyzed Cross Coupling Reactions 

04/01/2016 
03/31/2021 

$89,158 

Clemmer, David E. NIH R01 GM117207-03 PD/PI 
New Proteome Techniques: Mapping 
Adult D. Melanogaster 

09/01/2015 
08/31/2019 

$195,000 

Clemmer, David E. NIH R01 GM121751-01A1 MPI 
Development of High Resolution 
Mobility Measurements for Structural 
Biology 

07/15/2017 
06/30/2021 

$385,711 

Cook, Silas P. AbbVie PD/PI 
Development of New Non Precious 
Metal Catalysts and Transformation 

09/29/2017 
09/28/2019 

$57,143 

1

Contact PD/PI: GIEDROC, DAVID P.
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Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Cook, Silas P. NIH R01 GM121668-02 PD/PI 
Methods for the Functionalization of C 
H Bonds 

09/20/2016 
08/31/2021 

$200,000 

Cook, Silas P. NIH R01 GM121840-01 PD/PI 
Simplifying Synthesis Through Base 
Metal Catalysis 

08/01/2017 
04/30/2021 

$190,000 

Cook, Silas P. NSF CHE-1254783 PD/PI 
CAREER: SusChEM Sustainable 
Palladium-Catalyzed C-C Bond 
Forming Reactions 

02/15/2013 
08/31/2018 

$118,427 

Dann III, Charles E. No Current Extramural Support 

Douglas, Trevor NIH R01 AI104905-06 PD/PI 
Engineered Virus like Nanoparticles 
Targeting Immunity Needed for Pan Flu 
Vaccine 

02/20/2014 
05/31/2019 

$366,733 

Douglas, Trevor NSF DMR-1507282 PD/PI 
Nano reactor Assembly Across Multiple 
Lengthscales 

08/15/2015 
07/31/2019 

$134,391 

Douglas, Trevor DOE DE-SC0016155 PD/PI 
Self Assembly of Virus Particle Based 
Materials for Hydrogen Catalysis 

07/01/2016 
03/31/2019 

$174,024 

Dragnea, Bogdan G. 
US ARMY 
RSCH Office 

W911NF-17-1-0329 PD/PI 
Optical Interactions in Bio inspired 
Nanoparticle Systems 

07/20/2017 
06/30/2020 

$118,391 

Flood, Amar NSF DMR-1533988 PD/PI 
DMREF: Multiscale Theory for 
Designing Hierarchical Organic 
Materials formed by Self assembly 

10/01/2015 
09/30/2018 

$274,494 

Flood, Amar NSF CHE-1609672 PD/PI 

INFEWS N/P/H2O: Understanding 
Structure and Organization of 
Receptors at Water Interfaces for 
Discovery of Phosphate Recognition 
Design Principles 

08/01/2016 
07/31/2019 

$164,776 

Flood, Amar NSF CHE-1709625 PD/PI 

Collaborative Research: Understanding 
of the Design Principles of Modular 
Nanopores for Highly Efficient 
Chemical Sensing 

08/15/2017 
07/31/2020 

$51,157 

Flood, Amar DOE DE-SC0002728 PD/PI 
Binding Anions Selectively with 
Modular Triazolophanes and Releasing 
them with Light 

02/15/2016 
02/14/2019 

$214,584 
Includes 

supplement 

Flood, Amar NSF IIP-1826693 PD/PI 
I Corps: Fluorescent Dyes and 
Pigments by Small Molecule Isolation 
Lattices, SMILES 

04/01/2018 
09/30/2018 

$50,000 

2

Contact PD/PI: GIEDROC, DAVID P.
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Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Flood, Amar NSF CHE-1709909 PD/PI 
Anion driven Recognition and 
Assemblies of Shape-persistent 
Cyanostar Macrocycles 

09/01/2018 
08/31/2021 

$105,489 

Flood, Amar 
Life 
Technologies/ 
Thermo Fisher 

PD/PI 
Synthesis and Supramolecular 
Chemistry of Anion-Binding Receptors 

06/01/2018 
05/31/2020 

$76,402 

Fuqua, Clay NIH R01 GM120337-01A1 PD/PI 
Biosynthesis & Regulation of a Unipolar 
Polysaccharide in Agrobacterium 

09/08/2017 
08/31/2021 

$242,000 

Giedroc, David P. 
PEW Charitable 
Trusts 

29655 
Research 
Advisor 

Internal Motions and Allostery: 
Transcriptional Regulators from 
Pathogenic Bacteria 

08/02/2016-
07/31/2020 

$0 (no direct 
support) 

Giedroc, David P. NIH R01 AI101171-07A1 MPI 
Host mediated Zinc Sequestration 
during Acinetobacter baumannii 
Infection 

02/06/2018 
01/31/2023 

$65,734 

Giedroc, David P. NIH R35 GM118157-02 PD/PI 
Interplay of Transition Metal 
Homeostasis and Reactive Sulfur 
Species in Bacterial Pathogens 

06/01/2016 
05/31/2021 

$352,194 

Giedroc, David P. NIH T32 GM109825-04 PD/PI 
Graduate Training Program in 
Quantitative and Chemical Biology at 
Indiana University Bloomington 

07/01/2014 
06/30/2019 

$177,376 

Hohmann, Andrea NIH R01 CA200417-02 MPI 
NOSIAP as a Novel Target for Treating 
Pathological Pain 

01/08/2016 
12/31/2020 

$225,000 

Hohmann, Andrea NIH R01 DA041229-03 MPI Role of CB2 in Analgesic Mechanisms 
04/15/2016 
01/31/2021 

$225,000 

Hohmann, Andrea NIH R21 DA042584-02 MPI 
A Novel Mechanism for Decreasing 
Opioid Reward 

08/15/2016 
07/31/2018 

$125,000 

Hohmann, Andrea NIH 2P01 DA009158-01A1 MPI 
Endocannabinoid Active Sites as 
Therapeutic Targets 

09/05/14 
06/30/19 

$136,000 

Hohmann, Andrea 

Indiana Clinical 
Translational 
Science 
Institute 

ICTSI-GLUE-TR001108 PD/PI 

From Bedside to Bench and Back 
Again: A Reverse Clinical Translation 
Approach to Elucidate the Mechanism 
of Vincristine-induced Peripheral 
Neuropathy in a Pediatric Population 
and Strategies for Prevention 

2017-2019 $50,903 

Hohmann, Andrea NIH 2 T32DA024628-01A1 Co-Director 
Integrative Predoctoral Training in Drug 
Abuse Research at Indiana University 

07/01/2015 
06/30/2018 

~$245,500 per year 

3

Contact PD/PI: GIEDROC, DAVID P.
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Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Hollenhorst, Peter C. NIH R01 CA204121-01AI PD/PI 
Molecular Mechanisms Specific to ETS 
Transcription Factors that Drive 
Oncogensis 

06/01/2017 
05/31/2022 

$228,750 

Hollenhorst, Peter C. NIH R01 CA224342-01 MPI 
Epigenetic Mechanisms of Drug 
Resistance in Renal Cell Carcinoma 

02/02/2018 
01/31/2023 

$295,136 

Hundley, Heather A. 
American 
Cancer Society 

RSG-15-051-01-RMC PD/PI 
Mechanisms Regulating RNA Editing at 
Specific Sites in the Transcriptome 

07/01/2015 
06/30/2019 

$165,000 

Hundley, Heather A. 
US Israel Binatl 
Sci 

2015091 PD/PI 
Determining A to I RNA Editing 
Function and Evolutionary Significance 

10/1/2016 
09/30/2018 

$22,500 

Hundley, Heather A. Indiana CTSI PD/PI 
Uncovering Novel Targets of a Key 
Regulator of RNA Editing in 
Glioblastoma 

07/01/17-
06/30/19 

$10,000 (for two 
years) 

Jacobson, Stephen C. NIH R01 GM106084-04 PD/PI 
Microfluidic Devices for Cancer 
Screening by N Glycan Analysis 

05/15/2014 
12/31/2018 

$200,000 

Jacobson, Stephen C. NIH R01 GM113121-02 PD/PI 
Microfluidic Devices for Studying the 
Development and Aging of Bacteria 

06/01/2016 
05/31/2020 

$190,000 

Jacobson, Stephen C. NSF CHE-1460720 PD/PI 
REU Site: Nanoscale Assembly of 
Molecules and Materials at Indiana 
University 

09/01/2015 
08/31/2018 

$82,066 

Lewis, Jared 
Camille and 
Henry Dreyfus 
Foundation 

PD/PI 
Engineering Proteins for Selective 
Catalysis 

N/A $75,000 

Lewis, Jared NIH R01 GM115665-01 PD/PI 
Directed Evolution of Halogenases for 
Small Molecule Functionalization 

08/15/2015 
06/30/2019 

$195,000 

Lewis, Jared NSF CHE-1351991 PD/PI 

CAREER: Catalyzing Polymerization in 
the Laboratory and Discussion in the 
Classroom with Artificial 
Metalloenzymes 

02/15/14-
01/31/19 

$91,696 

Lewis, Jared 
US ARMY 
RSCH Office 

12286657 PD/PI 
Engineering Artificial Metalloenzymes 
for Selective Catalysis in Complex 
Media 

03/2018-02/2021 $93,100 

Lu, Hui-Chen NIH R01 INS086794-05 PD/PI 
Molecular and Genetic Studies of 
NMNAT2 in Neuroprotection 

04/20/2015 
05/31/2019 

$270,353 

Lu, Hui-Chen IURTC 
JCITR Translational 
Research Pilot Grant 

PD/PI 
Novel RNA based therapeutic agents 
to reduce neuroinflammation 

07/01/2017 
06/30/2018 

$25,000 

4
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Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Lu, Hui-Chen CTSI 
Pilot funding for research 
use of core facilities 

PD/PI 
Mouse Model for Studying FGFR3 
Mutation in Human Thanatophoric 
Dysplasia 

04/01/2017 
05/31/2019 

$10,000 

Mackie, Kenneth NIH R21 DA044004-01 PD/PI 
Does GPR119 Mediate the Beneficial 
Metabolic Effects of THC? 

04/01/2017 
03/31/2019 

$125,000 

Mackie, Kenneth NIH R01 DA043982-01A1 MPI 
Sex specific Critical Periods Determine 
the Effects of Cannabioids on the 
Mesocorticolimbic System 

08/01/2017 
05/31/2022 

$120,000 

Mackie, Kenneth NIH P01 DA009158-18 PI 
Endocannabinoids Active Sites as 
Therapeutic Targets 

09/14/2014 
06/30/2019 

$68,000 

Mackie, Kenneth NIH R01 DA041229-03 MPI Role of CB2 in analgesic mechanisms 
4/1/2016 
3/31/2021 

$112,500 

Mackie, Kenneth NIH R21 DA044000-01A1 MPI 
Cannabinoids play a central role in 
cerebellar development 

4/1/2018 
3/31/2020 

$150,000 

McKinlay, James 
(Jake) B. 

NSF MCB-1749489 PD/PI 

CAREER:  The Impact of Spatial 
positioning Mechanisms on the 
Metabolic Interactions and Emergent 
Properties of Synthetic Bacterial 
Communities 

01/01/2018 
12/31/2022 

$146,325 

McKinlay, James 
(Jake) B. 

US ARMY 
RSCH Office 

W911NF-17-1-0159 PD/PI 
Connecting Phenotype to Genotype in 
Evolved Prokaryotic Populations 

04/15/2017 
04/14/2019 

$65,797 

McKinlay, James 
(Jake) B. 

DOE DE-SC0008131 PD/PI 
Metabolism and Evolution of a Biofuel 
producing Microbial Coculture 

07/01/2012 
06/30/2018 

$97,717 

McKinlay, James 
(Jake) B. 

US ARMY 
RSCH Office 

W911NF-14-1-0411 PD/PI Mechanisms of prokaryotic evolution. 
07/15/2014 
04/14/2018 

$56,269 

McKinlay, James 
(Jake) B. 

NSF 
CHE-1726633 

PD/PI 

MRI: Acquisition of a High Resolution 
GC-MS-MS with Fully Automated 
Sample Preparation to Advance 
Chemical Synthesis, Metabolomics, 
and Geochemical Research at IU 
Bloomington 

08/01/2017 
07/31/2020 

$146,325 

Mukhopadhyay, 
Suchetana 

NIH R01 AI121452-03 MPI 
Trajectory of Vector Adaptive 
Chikungunya Virus Evolution 

12/01/2015 
11/30/2020 

$176,908 

Mukhopadhyay, 
Suchetana 

Indiana Clinical 
Translational 
Science 
Institute 

EMC Core PD/PI 
Dissecting the Molecular Echanism for 
Vector Adaptation in Chikungunya 
Virus Infection 

07/01/2017 
06/30/2019 

$10,000 

5
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Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Mukhopadhyay, 
Suchetana 

IU OVPR PD/PI 
How Does the Alphavirus TF Protein 
Promote Viral Infection? 

12/01/2017 
11/30/2019 

$10,000 

Pohl, Nicola L.B. NIH U01 GM116248-03 PD/PI 
Sugar Building Blocks and Automated 
Synthesis of Biomedically-Relevant 
Glycans 

08/01/2015 
06/30/2019 

$422,705 

Schlebach, Jonathan 
Cystic Fibrosis 
Foundation 

SCHLEB18I0 PD/PI 
Massively Parallel Pharmacological 
Profiling of CFTR Variants 

04/01/2018 
03/31/2019 

$50,000 

Setayeshgar, Sima NSF 1726642 Co-PI 
MRI: Acquisition of a Nanoimprint 
Lithography Instrument for Research 
and Education 

09/15/2017 
08/31/2020 

$458,600 

Shaw, Sidney NSF MCB-1615907 PD/PI 
Cortical Microtubule Patterning in the 
Arabidopsis Hypocotyl 

07/15/2016 
06/30/2019 

$132,366 

Thielges, Megan NIH R01 GM114500-01A1 PD/PI 
Conformations and Dynamics of 
Cytochrome P450s Studied with Linear 
and 2D Infrared Spectroscopy 

05/01/2017 
02/28/2022 

$150,000 

Thielges, Megan NSF MCB-1552996 PD/PI 
CAREER: Conformational Dynamics of 
SH3 Molecular Recognition 

07/01/2016 
06/30/2021 

$118,480 

Thielges, Megan DOE DE-SC0010494 PD/PI 

Residue Specific Characterization of 
Electrostatics, Conformational 
Heterogeneity, and Dynamics of 
Electron Transfer Proteins with Linear 
and Nonlinear Infrared Spectroscopy 

07/15/2013 
07/14/2018 

$96,154 

Tracey, William Dan NIH R01 GM086458-06A1 PD/PI 
A Genome wide Analysis of 
Nociception Molecules, from 
Expression to Function 

0721/2017 
04/30/2021 

$225,000 

Van Nieuwenhze, 
Michael 

NIH R01 GM111537-04 PD/PI 
Novel Inhibitors of Peptidoglycan 
Biosynthesis Targeting Gram-positive 
Pathogens 

09/01/2014 
08/31/2018 

$227,687 

Van Nieuwenhze, 
Michael 

NIH R01 GM113172-03 MPI 
Dynamics of Bacterial Peptidoglycan 
Synthesis 

02/05/2015 
11/30/2018 

$178,743 

Walczak, Claire E. NIH R35 GM122482-01 PD/PI Mechanisms of Mitotic Fidelity 
06/01/2017 
05/31/2022 

$245,000 

Walczak, Claire E. NIH R01 BM113107-03 PD/PI 
Polyploid Cell Cycle Regulation and 
Genome Instability 

08/01/2015 
05/31/2019 

$45,000 

6
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Faculty Member Funding
Source Grant Number Role on 

Project Grant Title Project Period Current Year Direct 
Cost 

Winkler, Malcolm E. NIH R01 GM114315-04 PD/PI 
Mechanisms of Chemokine Killing & 
Resistance of Streptococcus 
pneumonia 

04/10/2015 
01/31/2019 

192,500 

Winkler, Malcolm E. NIH R01 GM113172-03 MPI 
Dynamics of Bacterial Peptidoglycan 
Synthesis 

02/05/2015 
11/30/2018 

$135,632 

Winkler, Malcolm E. NIH R01 GM113172-02S1 MPI 
Dynamics of Bacterial Peptidoglycan 
Synthesis: Admin Supplement 

05/05/2015 
11/30/2018 

$135,193 

Yu, Yan 
Alfred P Sloan 
Foundation 

FG-2017-9652 PD/PI 
Nanomaterial Enabled Biophysics of 
the Immune System 

09/15/2017 
09/14/2019 

$30,000 

Yu, Yan NIH R03 AI130751-01A1 PD/PI 
Decoupling Receptor Clusters and 
Signaling Crosstalk in Phagosome 
Membranes 

06/01/2017 
05/31/2019 

$50,000 

Yu, Yan NIH R35 GM124918-01 PD/PI 
Unravelling Mechanisms of Endosomal 
Signaling with Designer Nanomaterials 

08/15/2017 
05/31/2022 

$250,000 

Yu, Yan NSF CBET-1554078 PD/PI 
CAREER: The Role of Surface 
Anisotropy in the Cellular Entry of 
Janus Particles 

02/15/2016 
01/31/2021 

$66,422 

Yu, Yan NSF CBET-1705384 PD/PI 
Correlating Nanoparticle Induced 
Biomembrane Perturbation with 
Heterogeneous Surface Chemistry 

09/01/2017 
08/31/2020 

$78,568 

Yu, Yan RCSA (Cottrell) 23585 PD/PI 
Exploiting Nanomaterials to Unravel 
Trafficking Inside Cells 

07/01/2016 
06/30/2019 

$33,333 

Zaleski, Jeffery M. NIH R01 CA196293-03 MPI 
The Development of Thermally 
Activated Metalloenediynes for Cancer 
Therapy 

07/01/2015 
06/30/2020 

$138,000 (Zaleski 
portion) 

Ziarek, Joshua J. NIH R00 GM115814-03 PD/PI 
Deciphering GPCR Signal 
Transduction through NMR Structure & 
Dynamic Studies 

09/01/2017 
08/31/2020 

$158,095 

Zlotnick, Adam NIH R01 AI118933-03 PD/PI 
Multimode Observation of Virus Capsid 
Assembly 

03/14/2016 
02/28/2021 

$280,210 

Average Grant
Support per
Participating Faculty
Member 

$149,951 

7
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Table 5A. Publications of Those in Training: Predoctoral 

Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Baker, Lane Basore, Joseph 
R. 

Past 2007-2013 

Basore, J., Lavrik, N. and Baker, L. A., 2010, Single Pore Membranes Gated by 
Microelectromagnetic Traps, Adv Mater, 22, 2759-63. 

Basore, J., Lavrik, N. and Baker, L. A., 2010, Electromagnetic Micropores: Fabrication and 
Operation, Langmuir, 26, 19239-44. 

Basore, J. and Baker, L. A., 2012, Applications of Microelectromagnetic Traps, Anal Bioanal 
Chem, 403:2077-88. 

Basore, J., Lavrik, N. and Baker, L. A., 2012, Magnetically Gated Microelectrodes, Chem 
Commun (Camb), 48, 1009-11. 

Zakeri, R., Basore, J. and Baker, L. A., 2015, Modulated Fluorescence Detection with 
Microelectromagnetic Traps, Anal. Meth, 7, 2273-77. 

Baker, Lane 
Morris, Celeste Past 2008-2013 

Morris, C., Friedman, A. and Baker, L. A., 2010, Applications of Nanopipettes in the 
Analytical Sciences, Analyst, 135, 2190-202. 

Morton, K., Morris C., Derylo, M., Thakar, R., Baker, L. A., 2011, Carbon Electrode 
Fabrication from Pyrolyzed Parylene C, Anal Chem, 83, 5447-52. 

Thakar, R., Zakeri, R., Morris, C. and Baker, L. A., 2012, Rapid Fabrication of Nanoporous 
Membrane Arrays and Single-Pore Membranes from Parylene C, Anal. Meth, 4, 4353-4359. 

Morris, C., Chen, C. and Baker, L. A., 2012, Transport of Redox Probes through Single 
Pores Measured by Scanning Electrochemical-Scanning Ion Conductance Microscopy 
(SECM-SICM), Analyst, 137, 2933-8. 

Chen, C., Zhou, Y., Morris, C., Hou, J. and Baker, L.A., 2013, Scanning Ion Conductance 
Microscopy Measurement of Paracellular Channel Conductance in Tight Junctions, Anal 
Chem, 85, 3621-8. 

Thakar, R., Weber, A. E., Morris, C. and Baker, L. A., 2013, Multifunctional Carbon 
Nanoelectrodes Fabricated by Focused Ion Beam Milling, Analyst, 138, 5973-5982. 

Morris, C., Chen, C., Ito, T. and Baker, L. A., 2013, Local pH Measurement with Scanning 
Ion Conductance Microscopy, J. Electrochem. Soc., 160, H430-H435. 

Zhang, X., Wang, H., Morris, C., Gu, C., Li, M., Baker, L. A. and Shao, Y., 2016, Probing 
Electron Transfer and Ion Transfer Coupling Processes at the Liquid/Liquid Interface by 
Pipette Electrodes, ChemElectroChem, 3, 2153-2159. 

1
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Baker, Lane 
Morton, Kristin C. Past 2009-2014 

Derylo, M., Morton, K. and Baker, L. A, 2011, Parylene Insulated Probes for scanning 
Electrochemical-Atomic Force Microscopy, Langmuir, 27, 13925-30. 

Morton, K., Morris C., Derylo, M., Thakar, R. and Baker, L. A., 2011, Carbon Electrode 
Fabrication from Pyrolyzed Parylene C, Anal Chem, 83, 5447-52. 

Morton, K., Derylo, M. A. and Baker, L. A., 2012, Conductive Atomic Force Microscopy 
Probes from Pyrolyzed Parylene C., J. Electrochem. Soc., H662-H667. 

Morton, K., Tokuhisa, H. and Baker, L. A., 2013, Pyrolyzed Carbon Film Diodes, ACS Appl. 
Mater. Interfaces, 5, 10673–10681. 

Morton, K. and Baker, L. A., 2014, Atomic Force Microscopy-Based Bioanalysis for the Study 
of Disease Anal. Meth., 6, 4932-4955. 

Baker, Lane 
Yuill, Elizabeth M. Past 2012-2017 

Yuill, E. M., Sa. N., Ray, S. J., Hieftje, G. M. and Baker, L. A., 2013, Electrospray Ionization 
from Nanopipette Emitters with Tip Diameters of Less Than 100 Nanometers, Anal. Chem., 
85, 8498–8502. 

Yuill, E. M., Shi, W. and Baker, L. A, 2015, Scanning Electrospray Microscopy with 
Nanopipettes, Anal. Chem., 87, 11182–86. 

Yuill, E. M. and Baker, L. A., 2017, Electrochemical Aspects of Mass Spectrometry: 
Atmospheric Pressure Ionization and Ambient Ionization for Bioanalysis, ChemElectroChem, 
4, 806-812. 

Baker, Lane Friedman, Alicia 
K. 

Current 2009-Present 

Morris, C., Friedman, A. and Baker, L. A., 2010, Applications of Nanopipettes in the 
Analytical Sciences, Analyst, 135, 2190-202. 

Friedman, A. K. and Baker, L. A., 2015, Nanopores and Nanoporous Membranes, in 
Nanoelectrochemistry, Mirkin, M.V., Amemiya, S., Eds., CRC Press, 395-438. 

Shi, W., Friedman, A. K. and Baker, L. A., 2017, Nanopore Sensing, Anal. Chem., 89, 157-
188. 

Baker, Lane 
Siepser, Natasha Current 2016-Present 

Coceancigh, H., Tran Ba, K. H., Siepser, N. Baker, L. A. and Ito, T., 2017, Longitudinally 
Controlled Modification of Cylindrical and Conical Track-Etched Poly(ethylene terephthalate) 
Pores Using an Electrochemically Assisted Click Reaction, Langmuir, 33 (43), 11998 12006. 

Baker, Lane 
Yarger, Tyler Current 2014-Present 

Yarger, T. J., Yuill, E. M. and Baker, L. A., 2017, Probe Substrate Distance Control in 
Desorption Electrospray Ionization, J. Am. Soc. Mass Spectrom, 29, 558 565. 

Bell, Stephen 
Barry, E. R. Past 2005-2012 

Barry, E. R., Lovett, J. E., Costa, A., Lea, S. M. and Bell, S .D., 2009, Intersubunit Allosteric 
Communication Mediated by a Conserved Loop in the MCM Helicase, Proc Natl Acad Sci U S 
A, 106, 1051 6. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Bell, Stephen 
Beattie, T. R. Past 2009-2012 

Beattie, T. R. and Bell, S. D., 2011, Molecular Machines in Archaeal DNA Replication, Curr 
Opin Chem Biol., 15, 614-9. 

Beattie, T. R. and Bell, S. D., 2011, The Role of the DNA Sliding Clamp in Okazaki Fragment 
Maturation in Archaea and Eukaryotes, Biochem Soc Trans, 39, 70-6. 

Beattie, T. R. and Bell, S. D., 2012, Coordination of Multiple Enzyme Activities by a Single 
PCNA in Archaeal Okazaki fragment Maturation, EMBO J., 31, 1556-67. 

Cannone, G., Xu, Y., Beattie, T. R., Bell, S. D. and Spagnolo, L., 2014, The Architecture of 
the 'Okazakisome' Reveals the Mechanism for Recruitment of Client Proteins on PCNA, 
Biochem. J., 465, 239-245. 

Yan, J., Beattie, T. R., Rojas, A., Schermerhorn, K., Gristwood, T., Albers, S., Roversi, P., 
Gardner, A., Abrescia, N. G. and Bell, S. D., 2017, Identification and Characterization of a 
Heterotrimeric Archaeal DNA Polymerase Holoenzyme, Nature Communications, 8, 15075. 

Bell, Stephen 
Cohen, Matan Past 2014-2016 

Liew, L. P., Lim, Z. Y., Cohen, M., Kong, Z., Marjavaara, L., Chabes, A. and Bell, S. D., 2016, 
Hydroxyurea-Mediated Cytotoxicity in the Absence of Ribonucleotide Reductase Inhibition, 
Cell Reports, 17, 1657 1670. 

Bell, Stephen 
Lim, Zun Yi Current 2015-Present 

Liew, L. P., Lim, Z. Y., Cohen, M., Kong, Z., Marjavaara, L., Chabes, A. and Bell, S. D., 2016, 
Hydroxyurea-Mediated Cytotoxicity in the Absence of Ribonucleotide Reductase Inhibition, 
Cell Reports, 17, 1657 1670. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Bell, Stephen 
Samson, R. Y. Current 2012-Present 

Samson, R. Y., Obita, T., Freund, S. M, Williams, R. L. and Bell, S. D., 2008, A Role for the 
ESCRT System in Cell Division in Archaea, Science, 322, 1710-3. 

Samson, R. Y. and Bell, S. D., 2009, Ancient ESCRTs and the Evolution of Binary Fission, 
Trends Microbiol., 17, 507-13. 

Ghazi-Tabatabai, S., Obita, T., Pobbati, A. V., Perisic, O., Samson, R. Y., Bell, S. D. and 
Williams, R. L., 2009, Evolution and Assembly of ESCRTs, Biochem Soc Trans., 37, 151-5. 

Samson, R. Y. and Bell, S. D., 2011, Cell Cycles and Cell Division in the Archaea, Curr Opin 
Microbiol., 14, 350-6. 

Samson, R. Y., Obita, T., Hodgson, B., Shaw, M. K., Chong, P. L., Williams, R. L. and  Bell, 
S. D., 2011, Molecular and Structural Basis of ESCRT-III Recruitment to Membranes during 
Archaeal Cell Division, Mol Cell., 41, 186-96. 

Samson, R. Y. and Bell, S. D., 2013, MCM Loading –An Open-and-Shut Case? Molecular 
Cell, 50, 457-458. 

Dobro, M., Samson, R. Y., Bell, S. D. and Jensen, G. J., 2013, Electron Cryotomography of 
ESCRT Assemblies and Dividing Sulfolobus Cells Suggests that Spiraling Filaments are 
Involved in Membrane Scission, Mol. Biol. Cell, 24, 2319-2327. 

Snyder, J., Samson, R. Y., Brumfield, S., Bell, S. D. and Young, M., 2013, Functional 
Interplay Between a Virus and the ESCRT Machinery in Archaea, PNAS, 110, 10783-10787. 

Samson, R. Y., Xu, Y., Gadelha, C., Stone, T. A., Faqiri, J. N., Li, D., Qin, N., Pu, F., Liang, 
Y. X., She, Q. and Bell, S. D., 2013, Specificity and Function of Archaeal DNA Replication 
Initiator Proteins, Cell Rep., 3, 485-96. 

Samson, R. Y. and Bell, S. D., 2015, “DNA Replication in the Archaea” in Biology: The 
Dynamic Science, Eds. Russell, Hertz, McMillan. 

Samson, R. Y. and Bell, S. D., 2016, Archaeal DNA Replication Origins and Recruitment of 
the MCM Replicative Helicase, Enzymes, 39, 169-190. 

Samson, R. Y., Abeyrathne, P. and Bell, S. D., 2016, Mechanism of Archaeal MCM Helicase 
Recruitment to DNA Replication Origins, Molecular Cell, 61, 287-296. 

Heimerl, T., Flechsler, J., Meyer, C., Heinz, V., Salecker, B., Lange, M., Zweck, J., Wanner, 
G., Geimer, S., Samson, R. Y., Bell, S. D., Huber, H., Wirth, R., Wurch, L., Podar, M. and 
Rachel, R., 2017, A Complex Endomembrane System in the Archaeon Ignicoccus Hosptitalis 
Tapped by Nanoarchaeum Equitans, Frontiers in Microbiology, 8, 1072. 

Bochman, 
Matthew L. 

Andis, Nicholas 
M. 

Past 2015-2017 
Andis, N. M., Sausen, C. W., Alladin, A., and Bochman, M. L., 2018, The WYL Domain of the 
PIF1 Helicase from the Thermophilic Bacterium Thermotoga elfii is an Accessory Single-
stranded DNA Binding Module, Biochemistry, 57(7), 1108 1118. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Bochman, 
Matthew L. 

Metcalf, Sara R. Current 2016-Present 
Osburn, K., Amaral, J., Metcalf, S. R., Nickens, D. M., Rogers, C. M., Sausen, C. W., Caputo, 
R., Miller, J., Li, H., Tennessen, J. M., and Bochman, M. L., 2018, Primary Souring: A Novel 
Bacteria free Method for Sour Beer Production, Food Microbiology, 70: 76 84. 

Bochman, 
Matthew L. 

Rogers, Cody M. Current 2013-Present 

Rogers, C. M., van Kessel, K., and Bochman, M. L., 2014, Helicases Involved in DNA Inter 
strand Crosslink Repair, OA Biology, 2 (1), 4-11. 

Rogers, C. M., Veatch, D., Covey, A., Staton, C., and Bochman, M. L., 2016, Terminal Acidic 
Shock Inhibits Sour Beer Bottle Conditioning by Saccharomyces cerevisiae, Food 
Microbiology, 57, 151-158 

Rogers, C. M., Noguchi, H., Yamada, K., Takagi, Y., and Bochman, M. L., 2017, Yeast Hrq1 
Shares Structural and Functional Homology with the Disease-linked Human RecQ4 Helicase, 
Nucleic Acids Research, 45(9), 5217-5230. 

Rogers, C. M. and Bochman, M. L., 2017, Saccharomyces cerevisiae Hrq1 Helicase Activity 
is Affected by the Sequence but not the Length of Single-stranded DNA, Biochemistry and 
Biophysics Research Communications, 486(4), 1116–1121. 

Osburn, K., Amaral, J., Metcalf, S. R., Nickens, D. M., Rogers, C. M., Sausen, C. W., Caputo, 
R., Miller, J., Li, H., Tennessen, J. M., and Bochman, M. L., 2018, Primary Souring: A Novel 
Bacteria-free Method for Sour Beer Production, Food Microbiology, 70: 76-84. 

Bochman, 
Matthew L. 

Sausen, 
Christopher W. 

Current 2015-Present 

Andis, N. M., Sausen, C. W., Alladin, A., and Bochman, M. L., 2018, The WYL Domain of the 
PIF1 Helicase from the Thermophilic Bacterium Thermotoga elfii is an Accessory Single-
stranded DNA Binding Module, Biochemistry, 57(7), 1108-1118. 

Osburn, K., Amaral, J., Metcalf, S. R., Nickens, D. M., Rogers, C. M., Sausen, C. W., Caputo, 
R., Miller, J., Li, H., Tennessen, J. M., and Bochman, M. L., 2018, Primary Souring: A Novel 
Bacteria-free Method for Sour Beer Production, Food Microbiology, 70: 76-84. 

Brown, M. 
Kevin 

Conner, Michael 
L. 

Past 2012-2017 

Xu, Y., Conner, M. L. and Brown, M. K., 2015, Cyclobutane Synthesis by Catalytic 
Enantioselective [2+2] Cycloaddition, Angew. Chem. Int. Ed., 54, 11918-11928. 

Conner, M. L., Xu, Y. and Brown, M. K., 2015, Catalytic Enantioselective Allenoate-Alkene 
[2+2] Cycloadditions, J. Am. Chem. Soc., 137, 3482-3485. 

Conner, M. L. and Brown, M. K., 2016, Synthesis of 1,3-Substituted Cyclobutanes by 
Allenoate-Alkene {2+2] Cycloaddition, J. Org. Chem., 81, 8050-8060. 

Conner, M. L. and Brown, M. K., 2016, An Unexpected Lewis Acid Catalyzed Diels-Alder 
Cycloaddition of Aryl Allenes and Acrylates, Tetrahedron, 72, 3759-3765. 

Wiest, J. M., Conner, M. L. and Brown, M. K., 2018, Synthesis of (-)-Hebelophyllene E: An 
Entry to Geminal Dimethyl-Cyclobutanes by [2+2] Cycloaddition of Alkenes and Allenoates, 
Angew. Chem. Int. Ed., 57(17), 4647-4651. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Brown, M. 
Kevin 

Rasik, 
Christopher M. 

Past 2011-2016 

Rasik, C. M. and Brown, M. K., 2013, Lewis Acid Promoted Ketene Alkene [2 + 2] 
Cycloadditions, J Am Chem Soc., 135,1673-6. 

Rasik, C. M. and Brown, M. K., 2014, Total Synthesis of Gracilioether F: Development and 
Application of Lewis Acid-Promoted Keten-Alkene [2+2]-Cycloadditions and Late Stage C-H 
Oxidation, Angew. Chem. Int. Ed., 53, 14522-14526. 

Rasik, C. M., Hong, Y. J., Tantillo, D. J. and Brown, M. K., 2014, Origins of 
Diastereoselectivity in Lewis Acis Promotoed Ketene-Alkene [2+2] Cycloadditions, Org. Lett., 
16, 5168-5171. 

Rasik, C. M. and Brown, M. K., 2014, Intermolecular Ketene-Alkene [2+2] Cycloadditions: 
The Significance of Lewis Acid-Promoted Variants, Synlett., 25, 760-765. 

Raski, C. M., Salyers, E. and Brown, M. K., 2016, Synthesis of Cyclobutanes by Lewis Acid-
Promoted Ketene-Alkene [2+2] Cycloadditions, Org. Synth., 93, 401. 

McCallum, M. E., Rasik, C. M., Wood, J. L. and Brown, M. K., 2016, Collaborative Total 
Synthesis: Routes to ()-Hippolachnin A enabled by Quadricyclane Cycloaddition and Late-
Sate C-H Oxidation, J. Am. Chem. Soc., 138, 2437-2442. 

Rigsbee, E. M., Zhou, C., Rasik, C. M., Spitz, A. Z., Nichols, A. J. and Brown, M. K., 2016, 
Lewis Acid-Promoted [2+2] Cycloadditions of Alkenes with Arylketenes, Org. Biomol. Chem., 
14, 5477-2480. 

Brown, M. 
Kevin 

Smith, Kevin B. Past 2012-2017 

Smith, K. B., Logan, K. M., You, W. and Brown, M. K., 2014, Alkene Carboboration Enabled 
by Synergistic Catalysis, Chem. Eur. J., 20, 12032-12036. 

Zhou, Y., You, W., Smith, K. B. and Brown, M. K., 2014, Copper-Catalyzed Cross-coupling of 
Boronic Esters with Aryl Iodides and Application of A Carboboration of Alkynes and Allenes, 
Angew. Chem. Int. Ed., 53, 3475-3479. 

Logan, K. M., Smith, K. B. and Brown, M. K., 2015, Copper/Palladium Synergistic Catalysis 
for the syn- and anti-Selective Carboboration of Alkenes, Angew. Chem. Int. Ed., 54, 5228-
5231. 

Huang, Y., Smith, K. B. and Brown, M. K., 2017, Cu-Catalyzed Borylacylation of Activated 
Alkenes with Acid Chlorides, Angew. Chem. Inte. Ed., 56, 13314. 

Smith, K. B. and Brown, M., K., 2017, Regioselective Arylboration of Isoprene and its 
Derivatives by Cu/Pd Cooperative Catalysis, J. Am. Chem. Soc., 139, 7721. 

Brown, M. 
Kevin 

Bergmann, 
Allison M. 

Current 2014-Present No Publications 

Brown, M. 
Kevin 

Dorn, Stanna Current 2017-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Brown, M. 
Kevin 

Hancock, Erin N. Current 2015-Present 
Lines, N., Witherspoon, B., Hancock, E. and Brown, M. K., 2017, Synthesis of ent [3] 
Ladderanol: Development and Application of Intramolecular Chirality Transfer [2+2] 
Cycloadditions of Allenic Ketones and Alkenes, J. Am. Chem. Soc., 139, 14392. 

Brown, M. 
Kevin 

Lambright, Alison Current 2016-Present No Publications (New Entrant) 

Brown, M. 
Kevin 

Lear, Alan Current 2017-Present No Publications (New Entrant) 

Brown, M. 
Kevin 

Logan, Kaitlyn M. Current 2013-Present 

Smith, K. B., Logan, K. M., You, W. and Brown, M. K., 2014, Alkene Carboboration Enabled 
by Synergistic Catalysis, Chem. Eur. J., 20, 12032-12036. 

Logan, K. M., Smith, K. B. and Brown, M. K., 2015, Copper/Palladium Synergistic Catalysis 
for the syn- and anti-Selective Carboboration of Alkenes, Angew. Chem. Int. Ed., 54, 5228-
5231. 

Logan, K. M. and Brown, M. K., 2017, Catalytic Enantioselective Arylboration of 
Alkenylarenes, Angew. Chem. Int. Ed., 56, 851-855. 

Logan, K. M., Sardini, S. R., White, S. D. and Brown, M. K., 2018, Nickel-Catalyzed 
Stereoselective Arylboration of Unactivated Alkenes, J. Am. Chem. Soc., 140, 159-162. 

Brown, M. 
Kevin 

Sardini, Jr., 
Stephen 

Current 2014-Present 

Sardini., S. R. and Brown, M. K., 2017, Catalyst Controlled Regiodivergent Arylboration of 
Dienes, J. Am. Chem. Soc., 139, 9823. 

Logan, K. M., Sardini, S. R., White, S. D. and Brown, M. K., 2018, Nickel-Catalyzed 
Stereoselective Arylboration of Unactivated Alkenes, J. Am. Chem. Soc., 140, 159-162. 

Brown, M. 
Kevin 

Witherspoon 
Brittany P. 

Current 2011-Present 
Lines, N., Witherspoon, B., Hancock, E. and Brown, M. K., 2017, Synthesis of ent [3] 
Ladderanol: Development and Application of Intramolecular Chirality Transfer [2+2] 
Cycloadditions of Allenic Ketones and Alkenes, J. Am. Chem. Soc., 139, 14392. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Clemmer, 
David E. 

Atlasevich, 
Natalya 

Past 2007-2012 

Bohrer, B., Atlasevich, N. and Clemmer, D. E., 2011, Transitions Between Elongated 
Conformations of Ubiquitin [M+11H]11+ Enhance Hydrogen/Deuterium Exchange, J Phys 
Chem B, 115, 4509-15. 

Atlasevich, N., Holliday, A., Valentine, S. and Clemmer, D. E., 2012, Chirality and Packing in 
Small Proline Clusters, J Phys Chem B, 116, 11442-6. 

Atlasevich, N., Holliday, A., Valentine, S. and Clemmer, D. E., 2012, Collisional Activation of 
[14Pro+2H]2+ Clusters: Chiral Dependence of Evaporation and Fission Processes, J Phys 
Chem B, 116, 7644-51. 

Holliday, A., Atlasevich, N., Myung, S., Plasencia, M., Valentine, S. and Clemmer, D. E., 
2013, Oscillations of Chiral Preference in Proline Clusters, J Phys Chem A, 117, 1035-41. 

Shi, H., Atlasevich, N., Merenbloom, S. I. and Clemmer. D. E., 2014, Solution Dependence 
of the Collisional Activation of Ubiquitin [M+7H]7+ Ions, J. Am. Soc. Mass Spectrom., 25, 
2000–2008. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Clemmer, 
David E. 

Bohrer, Brian C. Past 2005-2011 

Valentine, S. J., Sevugarajan, S., Kurulugama, R. T., Koeniger, S. L., Merenbloom, S. I., 
Bohrer, B. C. and Clemmer, 2006, D. E.Split-Field Drift Tube/Mass Spectrometry and 
Isotopic Labeling Techniques for Determination of Single Amino Acid Polymorphisms, J. 
Proteome Research, 5, 1879–1887. 

Merenbloom, S. I., Bohrer, B. C., Koeniger, S. L. and Clemmer, D. E., 2007 Assessing the 
Peak Capacity of IMS–IMS Separations of Tryptic Peptide Ions in 300 K He, Anal. Chem., 79, 
515–522. 

Bohrer, B., Merenbloom, S. I., Koeniger, S., Hilderbrand, A. and Clemmer, D. E., 2008, 
Biomolecule Analysis by Ion Mobility Spectrometry, Annu Rev Anal Chem., 1, 293-327. 

Merenbloom, S. I., Koeniger, S., Bohrer, B. C., Valentine, S. and Clemmer, D. E., 2008, 
Improving the Efficiency of IMS-IMS by a Combing Technique, Anal Chem., 80, 1918-27. 

Polfer, N., Bohrer, B. C., Plasencia, M., Paizs, B. and Clemmer, D. E., 2008, On the 
Dynamics of Fragment Isomerization in Collision-Induced Dissociation of Peptides, J Phys 
Chem A, 112, 1286-93. 

Trimpin, S., Tan, B., Bohrer, B. C., O’Dell, D. K., Merenbloom, S. I., Pazos, M. X., Clemmer, 
D. E. and Walker, J. M., 2009, Profiling of Phospholipids and Related Lipid Structures using 
Multidimensional Ion Mobility Spectrometry-Mass Spectrometry, Int J Mass Spectrom, 287, 
58-69. 

Valentine, S. J., Kurulugama, R., Bohrer, B. C., Merenbloom, S. I., Sowell, R. A., Mechref, Y. 
and Clemmer, D. E., 2009, Developing IMS–IMS–MS for Rapid Characterization of Abundant 
Proteins in Human Plasma, Int J Mass Spectrom, 283, 149–160. 

Bohrer, B. C., Li, Y., Reilly, J., Clemmer, D. E., DiMarchi, R., Radivojac, P., Tang, H. and 
Arnold, R., 2010, Combinatorial Libraries of Synthetic Peptides as a Model for Shotgun 
Proteomics, Anal Chem.,82(15), 6559-68. 

Bohrer, B. C. and Clemmer, D. E., 2011, Biologically-Inspired Peptide Reagents for 
Enhancing IMS-MS Analysis of Carbohydrates, J Am Soc Mass Spectrom, 22, 1602-9. 

Bohrer, B. C. and Clemmer, D. E., 2011, Shift Reagents for Multidimensional Ion Mobility 
Spectrometry-Mass Spectrometry Analysis of Complex Peptide Mixtures: Evaluation of 18-
Crown-6 Ether Complexes, Anal Chem, 83, 5377-85. 

Bohrer, B. C., Atlasevich, N. and Clemmer, D. E., 2011, Transitions Between Elongated 
Conformations of Ubiquitin [M+11H]11+ Enhance Hydrogen/Deuterium Exchange, J Phys 
Chem B, 115, 4509-15. 

Shi, L., Holliday, A. E., Bohrer, B. C., Kim, D., Servage, K. A., Russell, D. H. and Clemmer, 
D. E., 2016, "Wet" Versus "Dry" Folding of Polyproline, J. Am. Soc. Mass Spectrom., 27, 
1037–1047. 
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Clemmer, 
David E. 

Dilger, Jonathan 
M. 

Past 2008-2014 

Valentine, S., Ewing, M., Dilger, J., Glover, M., Geromanos, S., Hughes, C. and Clemmer, D. 
E., 2011, Using Ion Mobility Data to Improve Peptide Identification: Intrinsic Amino Acid Size 
Parameters, J Proteome Res, 10, 2318-29. 

Dilger, J., Valentine, S., Glover, M., Ewing, M. and Clemmer, D. E., 2012, A Database of 
Alkali Metal-Containing Peptide Cross Sections: Influence of Metals on Size Parameters for 
Specific Amino Acids, Int J Mass Spectrom, 330–332, 35–45. 

Glover, M., Dilger, J., Zhu, F. and Clemmer, D. E., 2013, The Binding of Ca2+, Co2+, Ni2+, 
Cu2+, and Zn2+Cations to Angiotensin I Determined by Mass Spectrometry based 
Techniques, Int. J. Mass Spectrom.,354-355, 318–325. 

Dilger, J., Valentine, S., Glover, M. and Clemmer, D. E., 2013, A Database of Alkaline-Earth-
Coordinated Peptide Cross Sections: Insight into General Aspects of Structure, J Am Soc 
Mass Spectrom, 24(5), 768-779. 

Li, Z., Dilger, J. , Pejaver, V., Smiley, D., Arnold, R. J., Mooney, S. D., Mukhopadhyay, S., 
Radivojac, P. and Clemmer. D. E., 2014, Intrinsic Size Parameters for Palmitoylated and 
Carboxyamidomethylated Peptides, Int. J. Mass Spectrom, 368, 6–14. 

Johnson, A. R., Dilger, J., Glover, M., Clemmer. D. E. and Carlson, E. E., 2014, Negatively-
Charged Helices in the Gas Phase, Chem. Comm., 50, 8849–8851. 

Jacobs, A. D., Chang, F. M., Morrison, L., Dilger, J., Wysocki, V. H., Clemmer, D. E. and 
Giedroc, D. P., 2015, Resolution of Stepwise Cooperativities of Copper Binding by the 
Homotetrameric Copper Sensitive Operon Repressor (CsoR): Impact on Structure and 
Stability, Angew. Chem. Int. Ed., 127, 12986–12990. 

Dilger, J., Musbat, L., Sheves, M., Bochenkova, A. V., Clemmer, D. E. and Toker, Y., 2015, 
Direct Measurement of the Isomerization Barrier of the Isolated Retinal Chromophore, 
Angew. Chem. Int. Ed., 54, 1–6. 

Glover, M., Dilger, J., Acton, M. D., Arnold, R. J., Radivojac, P. and Clemmer, D. E., 2016, 
Examining the Influence of Phosphorylation on Peptide Ion Structure by Ion Mobility 
Spectrometry-Mass Spectrometry, J. Am. Soc. Mass Spectrom., 27, 786–794. 

Dilger, J., Glover, M. and Clemmer, D. E., 2017, A Database of Transition-Metal-Coordinated 
Peptide Cross-Sections: Selective Interaction with Specific Amino Acid Residues, J. Am. Soc. 
Mass Spectrom., 28, 1293–1303. 

Musbat, L., Nihamkin, M., Toker, Y., Dilger, J., Fuller, D. R., El-Baba, T. J., Clemmer, D. E., 
Sarkar, S., Kronic, L., Hirshfeld, A., Friedman, N. and Sheves, M., 2017, Measurements of 
the Stabilities of Isolated Retinal Chromophores, Phys. Rev. E, 95, 012406-1–012406-7. 

El-Baba, T. J., Fuller, D. R., Woodall, D. W., Raab, S. A., Conant, C. R., Dilger, J., Toker, Y., 
Williams, E. R., Russell, D. H. and Clemmer, D. E., 2018, Melting Proteins Confined in 
Nanodroplets with 10.6 μm Light Provides Clues about Early Steps of Denaturation, Chem. 
Commun, 54, 3270-3273. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Clemmer, 
David E. 

Ewing, Michael A. Past 2010-2015 

Lee, S., Ewing, M., Nachtigall, F., Kurulugama, R., Valentine, S. and Clemmer, D. E., 2010, 
Determination of Cross Sections by Overtone Mobility Spectrometry: Evidence for Loss of 
Unstable Structures at Higher Overtones, J Phys Chem B, 114(38), 12406-15. 

Valentine, S., Ewing, M., Dilger, J., Glover, M., Geromanos, S., Hughes, C. and Clemmer, D. 
E., 2011, Using Ion Mobility Data to Improve Peptide Identification: Intrinsic Amino Acid Size 
Parameters, J Proteome Res, 10, 2318-29. 

Dilger, J., Valentine, S., Glover, M., Ewing, M. and Clemmer, D. E., 2012, A Database of 
Alkali Metal-Containing Peptide Cross Sections: Influence of Metals on Size Parameters for 
Specific Amino Acids, Int J Mass Spectrom, 330–332, 35–45. 

Ewing, M., Zucker, S., Valentine, S. and Clemmer, D. E., 2013, Overtone Mobility 
Spectrometry: Part 5. Simulations and Analytical Expressions Describing Overtone Limits, J 
Am Soc Mass Spectrom, 24(4), 615-621. 

Zucker, S. M., Ewing, M. and Clemmer, D. E., 2013, Gridless Overtone Mobility 
Spectrometry, Anal. Chem., 85, 10174–10179. 

Glaskin, R. S., Ewing, M. and Clemmer, D. E., 2013, Ion Trapping for Ion Mobility 
Spectrometry Measurements in a Cyclical Drift Tube, Anal. Chem., 85, 7003–7008. 

Shi, L., Holliday, A. E., Shi, H., Zhu, F., Ewing, M. , Russell, D. H. and Clemmer. D. E., 2014, 
Characterizing Intermediates along the Transition from Polyproline I to Polyproline II using Ion 
Mobility Spectrometry-Mass Spectrometry, J. Am. Chem. Soc., 136, 12702–12711. 

Ewing, M., Conant, C. R. P., Zucker, S. M., Griffith, K. J. and Clemmer, D. E., 2015, Selected 
Overtone Mobility Spectrometry, Anal. Chem., 87, 5132–5138. 

Larriba-Andaluz, C., Fernandez-Garcia, J., Ewing, M., Hogan, C. J. and Clemmer, D. E., 
2015, Gas Molecule Scattering & Ion Mobility Measurements for Organic Macro-ions in He 
versus N2 Environments, Phys. Chem. Chem. Phys., 17, 15019–15029. 

Ewing, M., Glover, M. and Clemmer, D. E., 2016, Hybrid Ion Mobility and Mass Spectrometry 
as a Separation Tool, Journal of Chromatography A, 1439, 3–25. 

Shi, L., Holliday, A. E., Glover, M., Ewing, M., Russell, D. H. and Clemmer, D. E., 2016, Ion 
Mobility-Mass Spectrometry Reveals the Energetics of Intermediates that Guide Polyproline 
Folding, J. Am. Soc. Mass Spectrom, 27, 22–30. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Clemmer, 
David E. 

Glaskin, Rebecca 
S. 

Past 2007-2013 

Merenbloom, S. I., Glaskin, R., Henson, Z. and Clemmer, D. E., 2009, High Resolution Ion 
Cyclotron Mobility Spectrometry, Anal Chem., 81, 1482-7. 

Glaskin, R., Valentine, S. and Clemmer, D. E., 2010, A Scanning Frequency Mode for Ion 
Cyclotron Mobility Spectrometry, Anal Chem., 82, 8266-71. 

Glaskin, R., Ewing, M. and Clemmer, D. E., 2013, Ion Trapping for Ion Mobility Spectrometry 
Measurements in a Cyclical Drift Tube, Anal. Chem., 85, 7003–7008. 
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Clemmer, 
David E. 

Glover, Matthew 
S. 

Past 2010-2015 

Valentine, S., Ewing, M., Dilger, J., Glover, M., Geromanos, S., Hughes, C. and Clemmer, D. 
E., 2011, Using Ion Mobility Data to Improve Peptide Identification: Intrinsic Amino Acid Size 
Parameters, J Proteome Res, 10, 2318-29. 

Dilger, J., Valentine, S., Glover, M., Ewing, M. and Clemmer, D. E., 2012, A Database of 
Alkali Metal-Containing Peptide Cross Sections: Influence of Metals on Size Parameters for 
Specific Amino Acids, Int J Mass Spectrom, 330–332, 35–45. 

Glover, M., Dilger, J. M., Zhu, F. and Clemmer, D. E., 2013, The Binding of Ca2+, Co2+, 
Ni2+, Cu2+, and Zn2+Cations to Angiotensin I Determined by Mass Spectrometry based 
Techniques, Int. J. Mass Spectrom.,354-355, 318–325. 

Dilger, J., Valentine, S., Glover, M. and Clemmer, D. E., 2013, A Database of Alkaline-Earth-
Coordinated Peptide Cross Sections: Insight into General Aspects of Structure, J Am Soc 
Mass Spectrom, 24(5), 768-779. 

Johnson, A. R., Dilger, J., Glover, M., Clemmer. D. E. and Carlson, E. E., 2014, Negatively-
Charged Helices in the Gas Phase, Chem. Comm., 50, 8849–8851. 

Masson, A., Kamrath, M. Z., Perez, M. A. S., Glover, M., Rothlisberger, U., Clemmer, D. E. 
and Rizzo, T. R., 2015, Infrared Spectroscopy of the Mobility Selected Ions of H+ Gly-Pro-
Gly-Gly (GPGG), J. Am. Soc. Mass Spectrom., 26, 1444–1454. 

Lee, S., Glover. M., Reilly, J. P. and Clemmer, D. E., 2015, Photosynthesis of a 
Combinatorial Peptide Library in the Gas Phase, Anal. Chem., 87, 9384–9388. 

Snijder, J., Waterbeemd, M., Glover, M., Shi, L., Clemmer, D. E. and Heck, J. R., 2015, 
Conformational Landscape and Pathway of Disulfide Bond Reduction of Human Alpha 
Defensin, Protein Science, 24, 1264–1271. 

Glover, M., Bellinger, E. P., Radivojac, P. and Clemmer, D. E., 2015, Penultimate Proline in 
Neuropeptides, Anal. Chem., 87, 8466–8472. 

Glover, M., Shi, L., Fuller, D. R., Arnold, R. J., Radivojac, P. and Clemmer, D. E., 2015, On 
the Split Personality of Penultimate Proline, J. Am. Soc. Mass Spectrom., 26, 444–452. 

Zhu, F., Glover, M., Shi, H., Trinidad, J. C. and Clemmer. D. E., 2015, Populations of Metal-
Glycan Structures Influence MS Fragmentation Patterns, J. Am. Soc. Mass Spectrom., 26, 
25–35. 

Fuller, D. R., Glover, M., Pierson, N., Kim, D., Russell, D. H. and Clemmer, D. E., 2016, 
Cis→trans Isomerization of Pro7in Oxytocin Regulates Zn2+Binding, J. Am. Soc. Mass. 
Spectrom., 27, 1–7. 

Glover, M., Dilger, J., Acton, M. D., Arnold, R. J., Radivojac, P. and Clemmer, D. E., 2016, 
Examining the Influence of Phosphorylation on Peptide Ion Structure by Ion Mobility 
Spectrometry-Mass Spectrometry, J. Am. Soc. Mass Spectrom., 27, 786–794. 

Ewing, M., Glover, M. and Clemmer, D. E., 2016, Hybrid Ion Mobility and Mass Spectrometry 
as a Separation Tool, Journal of Chromatography A, 1439, 3–25. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Shi, L., Holliday, A. E., Glover, M., Ewing, M., Russell, D. H. and Clemmer, D. E., 2016, Ion 
Mobility-Mass Spectrometry Reveals the Energetics of Intermediates that Guide Polyproline 
Folding, J. Am. Soc. Mass Spectrom, 27, 22–30. 

Dilger, J., Glover, M. and Clemmer, D. E., 2017, A Database of Transition-Metal-Coordinated 
Peptide Cross-Sections: Selective Interaction with Specific Amino Acid Residues, J. Am. Soc. 
Mass Spectrom., 28, 1293–1303. 

Clemmer, 
David E. 

Jacobs, 
Alexander D. 

Past 2012-2017 

Jacobs, A. D., Chang, F. M., Morrison, L., Dilger, J., Wysocki, V. H., Clemmer, D. E. and 
Giedroc, D. P., 2015, Resolution of Stepwise Cooperativities of Copper Binding by the 
Homotetrameric Copper Sensitive Operon Repressor (CsoR): Impact on Structure and 
Stability, Angew. Chem. Int. Ed., 127, 12986–12990. 

Jacobs, A. D., Hoover, H., Smith, E., Clemmer, D. E., Kim, C. and Kao, C., 2017, The 
Intrinsically Disordered N-Terminal Arm of the Brome Mosaic Virus Coat Protein Specifically 
Recognizes the RNA Motif that Directs the Initiation of Viral RNA Replication, Nucleic Acids 
Research, 46, 324-335. 

Jacobs, A. D., Jovan Jose, K. V., Horness, R., Raghavachari, K., Thielges, M. C. and 
Clemmer, D. E., 2017, Cooperative Formation of Icosahedral Proline Clusters from Dimers, J. 
Am. Soc. Mass Spectrom, 29(1), 95-102. 

Glauninger, H., Zhang, Y., Higgins, K. A., Jacobs, A. D., Martin, J. E., Fu, Y., Coyne, H. J., 
Bruce, K. E., Maroney, M. J., Clemmer, D. E., Capdevila, D. A. and Giedroc, D. P., 2018, 
Metal-Dependent Allosteric Activation and Inhibition on the Same Molecular Scaffold: The 
Copper Sensor CopY from Streptococcus pneumonia, Chem. Sci., 9, 105–118. 
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Clemmer, 
David E. 

Merenbloom, 
Samuel I. 

Past 2004-2009 

Koeniger, S. L., Merenbloom, S. I. and Clemmer, D. E., 2006, Evidence for Many Resolvable 
Structures within Conformation Types of Electrosprayed Ubiquitin Ions, J. Phys. Chem B, 
110, 7017–7021. 

Merenbloom, S. I., Koeniger, S. L., Valentine, S. J., Plasencia, M. D. and Clemmer, D. E., 
2006, IMS–IMS and IMS–IMS–IMS/MS for Separating Peptide and Protein Fragment Ions, 
Anal. Chem., 78, 2802–2809. 

Koeniger, S. L., Merenbloom, S. I., Valentine, S. J., Jarrold, M. F., Udseth, H., Smith, R. and 
Clemmer, D. E., 2006, An IMS–IMS Analogue of MS–MS, Anal. Chem., 78, 4161–4174. 

Koeniger, S. L., Merenbloom, S. I., Sevugarajan, S. and Clemmer, D. E., 2006, Transfer of 
Structural Elements from Compact to Extended States in Unsolvated Ubiquitin, J. Am. Chem. 
Soc., 128, 11713–11719. 

Myung, S., Lorton, P., Merenbloom, S. I., Fioroni, M., Koeniger, S. L., Julian, R. R., Baik, M-
H. and Clemmer, D. E., 2006, Evidence for Spontaneous Resolution of Icosahedral Proline, J. 
Am. Chem. Soc., 128, 15988–15989. 

Valentine, S. J., Sevugarajan, S., Kurulugama, R. T., Koeniger, S. L., Merenbloom, S. I., 
Bohrer, B. C. and Clemmer, D. E., 2006, Split-Field Drift Tube/Mass Spectrometry and 
Isotopic Labeling Techniques for Determination of Single Amino Acid Polymorphisms, J. 
Proteome Research, 5, 1879–1887. 

Merenbloom, S. I., Bohrer, B. C., Koeniger, S. L. and Clemmer, D. E., 2007 Assessing the 
Peak Capacity of IMS–IMS Separations of Tryptic Peptide Ions in 300 K He, Anal. Chem., 79, 
515–522. 

Plasencia, M., Isailovic, D., Merenbloom, S. I., Mechref, Y., Novotny, M. and Clemmer, D. E., 
2008, Resolving and Assigning N-Linked Glycan Structural Isomers from Ovalbumin by IMS-
MS, J Am Soc Mass Spectrom, 19, 1706-15. 

Bohrer, B., Merenbloom, S. I., Koeniger, S., Hilderbrand, A. and Clemmer, D. E., 2008, 
Biomolecule Analysis by Ion Mobility Spectrometry, Annu Rev Anal Chem., 1, 293-327. 

Merenbloom, S. I., Koeniger, S., Bohrer, B., Valentine, S. and Clemmer, D. E., 2008, 
Improving the Efficiency of IMS-IMS by a Combing Technique, Anal Chem., 80, 1918-27. 

Trimpin, S., Tan, B., Bohrer, B. C., O’Dell, D. K., Merenbloom, S. I., Pazos, M. X., Clemmer, 
D. E. and Walker, J. M., 2009, Profiling of Phospholipids and Related Lipid Structures using 
Multidimensional Ion Mobility Spectrometry-Mass Spectrometry, Int J Mass Spectrom, 287, 
58-69. 

Valentine, S. J., Kurulugama, R., Bohrer, B. C., Merenbloom, S. I., Sowell, R. A., Mechref, Y. 
and Clemmer, D. E., 2009, Developing IMS–IMS–MS for Rapid Characterization of Abundant 
Proteins in Human Plasma, Int J Mass Spectrom, 283, 149–160. 

Merenbloom, S. I., Glaskin, R., Henson, Z. and Clemmer, D. E., 2009, High-Resolution Ion 
Cyclotron Mobility Spectrometry, Anal Chem., 81, 1482-7. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Shi, H., Atlasevich, N., Merenbloom, S. I. and Clemmer. D. E., 2014, Solution Dependence 
of the Collisional Activation of Ubiquitin [M+7H]7+ Ions, J. Am. Soc. Mass Spectrom., 25, 
2000–2008. 

Clemmer, 
David E. 

Pierson, Nicholas 
A. 

Past 2008-2013 

Pierson, N., Valentine, S. and Clemmer, D. E., 2010, Evidence for a Quasi Equilibrium 
Distribution of States for Bradykinin [M + 3H]3+ Ions in the Gas Phase, J Phys Chem B, 114, 
7777-83. 

Jung, J., Pierson, N.., Marquardt, A., Scheffner, M., Przybylski, M. and Clemmer, D. E., 
2011, Differentiation of Compact and Extended Conformations of Diubiquitin Conjugates with 
Lysine-Specific Isopeptide Linkages by Ion Mobility-Mass Spectrometry, J Am Soc Mass 
Spectrom, 22, 1463-71. 

Pierson, N., Chen, L., Valentine, S., Russell, D. and Clemmer, D. E., 2011, Number of 
Solution States of Bradykinin from Ion Mobility and Mass Spectrometry Measurements, J Am 
Chem Soc., 133, 13810-3. 

Shi, H., Pierson, N., Valentine, S. and Clemmer, D. E., 2012, Conformation Types of 
Ubiquitin [M+8H]8+ Ions from Water:Methanol Solutions: Evidence for the N and A States in 
Aqueous Solution, J Phys Chem B, 116, 3344-52. 

Silveira, J. A., Fort, K. L., Pierson, N., Clemmer, D. E. and Russell, D. H., 2013, From 
Solution to the Gas Phase: Stepwise Dehydration and Kinetic Trapping of Substance P 
Reveals the Origin of Peptide Conformations, J. Am. Chem. Soc., 135, 19147–19153. 

Pierson, N., Chen, L., Russell, D. and Clemmer, D. E., 2013, Cis-trans Isomerizations of 
Proline Residues are Key to Bradykinin Conformations, J Am Chem Soc., 135, 3186-92. 

Fort, K. L., Silveira, J. A., Pierson, N., Servage, K. A., Clemmer, D. E. and Russell, D. H., 
2014, From Solution to the Gas Phase: Factors That Influence Kinetic Trapping of Substance 
P in the Gas Phase, J. Phys. Chem. B, 118, 14336–14344. 

Wyttenbach, T., Pierson, N., Clemmer. D. E. and Bowers, M. T., 2014, Ion Mobility Analysis 
of Molecular Dynamics, Annu. Rev. Phys. Chem., 65, 175–196. 

Pierson, N. and Clemmer. D. E., 2015, An IMS-IMS Threshold Method for Semi-Quantitative 
Determination of Activation Barriers: Interconversion of Proline cis↔trans forms in Triply 
Protonated Bradykinin, Int. J. Mass Spectrom., 377, 646–654. 

Fuller, D. R., Glover, M., Pierson, N., Kim, D., Russell, D. H. and Clemmer, D. E., 2016, 
Cis→trans Isomerization of Pro7in Oxytocin Regulates Zn2+Binding, J. Am. Soc. Mass. 
Spectrom., 27, 1–7. 
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Clemmer, 
David E. 

Plasencia, 
Manolo D. 

Past 2002-2010 

Moon, M. H., Myung, S., Plasencia, M., Hilderbrand, A. E. and Clemmer, D. E., 2003, 
Nanoflow LC/Ion Mobility/CID/TOF for Proteomics: Analysis of a Human Urinary Proteome, J. 
Proteome Research, 2, 589–597. 

Liu, X., Plasencia, M., Ragg, S., Valentine, S. J. and Clemmer, D. E., 2004, Development of 
High-Throughput Dispersive LC–Ion Mobility–TOFMS Techniques for Analyzing the Human 
Plasma Proteome, Brief Funct. Genomic Proteomic, 3, 177–186. 

Valentine, S. J., Liu, X., Plasencia, M., Hilderbrand, A. E., Kurulugama, R., Koeniger, S. L. 
and Clemmer, D. E., 2005, Developing Liquid Chromatography Ion Mobility Mass 
Spectrometry Techniques, Expert Rev. Proteomics, 2, 553–565. 

Koeniger, S. L., Valentine, S. J., Myung, S., Plasencia, M., Lee, Y. L. and Clemmer, D. E., 
2005, Development of Field Modulation in a Split-Field Drift Tube for High-Throughput Multi-
dimensional Separations, J. Proteome Research, 4, 25–35. 

Merenbloom, S. I., Koeniger, S. L., Valentine, S. J., Plasencia, M. and Clemmer, D. E., 2006, 
IMS–IMS and IMS–IMS–IMS/MS for Separating Peptide and Protein Fragment Ions, Anal. 
Chem., 78, 2802–2809. 

Valentine, S. J., Plasencia, M., Liu, X., Krishnan, M., Naylor, S., Udseth, H. R., Smith, R. D. 
and Clemmer, D. E., 2006, Toward Plasma Proteome Profiling with Ion Mobility–Mass 
Spectrometry, J. Proteome Research, 5, 2977–2984. 

Liu, X., Valentine, S. J., Plasencia, M., Trimpin, S., Naylor, S. and Clemmer, D. E., 2007, 
Mapping the Human Plasma Proteome by SCX–LC–IMS–MS, J. Am. Soc. Mass Spectrom., 
18, 1249–1264. 

Trimpin, S., Plasencia, M., Isailovic, D. and Clemmer, D. E., 2007, Resolving Oligomers from 
Fully Grown Polymers with IMS–MS, Anal. Chem., 79, 7965–7974. 

Plasencia, M., Isailovic, D., Merenbloom, S., Mechref, Y., Novotny, M. and Clemmer, D. E., 
2008, Resolving and Assigning N-Linked Glycan Structural Isomers from Ovalbumin by IMS-
MS, J Am Soc Mass Spectrom, 19, 1706-15. 

Isailovic, D., Kurulugama, R., Plasencia, M., Stokes, S., Kyselova, Z., Goldman, R., Mechref, 
Y., Novotny, M. and Clemmer, D. E., 2008, Profiling of Human Serum Glycans Associated 
with Liver Cancer and Cirrhosis by IMS-MS, J Proteome Res, 7, 1109-17. 

Polfer, N., Bohrer, B., Plasencia, M., Paizs, B. and Clemmer, D. E., 2008, On the Dynamics 
of Fragment Isomerization in Collision-Induced Dissociation of Peptides, J Phys Chem A, 
112, 1286-93. 

Isailovic, D., Plasencia, M., Gaye, M., Stokes, S., Kurulugama, R., Pungpapong, V., Zhang, 
M., Kyselova, Z., Goldman, R., Mechref, Y., Novotny, M. and Clemmer, D. E., 2012, 
Delineating Diseases by IMS-MS Profiling of Serum N-Linked Glycans, J Proteome Res., 11, 
576-85. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Holliday, A., Atlasevich, N., Myung, S., Plasencia, M., Valentine, S. and Clemmer, D. E., 
2013, Oscillations of Chiral Preference in Proline Clusters, J Phys Chem A, 117, 1035-41. 

Clemmer, 
David E. 

Brown, Brooke Current 2017-Present No Publications (New Entrant) 

Clemmer, 
David E. 

Brown, 
Christopher J. 

Current 2014-Present 
Brown, C. J., Kaufman, T., Trinidad, J. C. and Clemmer, D. E., 2018, Proteome Changes in 
the Aging Drosophila melanogaster, Int. J. Mass Spectrom, 425, 36 46. 

Clemmer, 
David E. 

Buckley, Kyle Current 2016-Present No Publications (New Entrant) 

Clemmer, 
David E. 

Conant, 
Christopher R. 

Current 2011-Present 

Ewing, M., Conant, C. R., Zucker, S. M., Griffith, K. J. and Clemmer, D. E., 2015, Selected 
Overtone Mobility Spectrometry, Anal. Chem., 87, 5132–5138. 

El-Baba, T. J., Fuller, D. R., Woodall, D. W., Raab, S. A., Conant, C. R., Dilger, J. M., Toker, 
Y., Williams, E. R., Russell, D. H. and Clemmer, D. E., 2018, Melting Proteins Confined in 
Nanodroplets with 10.6 μm Light Provides Clues about Early Steps of Denaturation, Chem. 
Commun, 54, 3270-3273. 

Clemmer, 
David E. 

El-Baba, Tarick J. Current 2014-Present 

El Baba, T. J., Kim, D., Rogers, D. B., Khan, F. A., Hales, D. A., Russell, D. H. and Clemmer, 
D. E., 2016, Long-lived Intermediates in a Cooperative Two-State Folding Transition, J. Phys. 
Chem. B, 120, 12040–12046. 

El-Baba, T. J., Woodall, D. W., Raab, S. A., Fuller, D. R., Laganowsky, A., Russell, D. H. and 
Clemmer, D. E., 2017, Melting Proteins: Evidence for Multiple Stable Structures upon 
Thermal Denaturation of Native Ubiquitin from IMS-MS Measurements, J. Am. Chem. Soc., 
139, 6306–6309. 

Musbat, L., Nihamkin, M., Toker, Y., Dilger, J., Fuller, D. R., El-Baba, T. J., Clemmer, D. E., 
Sarkar, S., Kronic, L., Hirshfeld, A., Friedman, N. and Sheves, M., 2017, Measurements of 
the Stabilities of Isolated Retinal Chromophores, Phys. Rev. E, 95, 012406-1–012406-7. 

El-Baba, T. J., Fuller, D. R., Woodall, D. W., Raab, S. A., Conant, C. R., Dilger, J. M., Toker, 
Y., Williams, E. R., Russell, D. H. and Clemmer, D. E., 2018, Melting Proteins Confined in 
Nanodroplets with 10.6 μm Light Provides Clues about Early Steps of Denaturation, Chem. 
Commun, 54, 3270-3273. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Clemmer, 
David E. 

Fuller, Daniel R. Current 2013-Present 

Glover, M., Shi, L., Fuller, D. R., Arnold, R. J., Radivojac, P. and Clemmer, D. E., 2015, On 
the Split Personality of Penultimate Proline, J. Am. Soc. Mass Spectrom., 26, 444–452. 

Fuller, D. R., Glover, M., Pierson, N., Kim, D., Russell, D. H. and Clemmer, D. E., 2016, 
Cis→trans Isomerization of Pro7in Oxytocin Regulates Zn2+Binding, J. Am. Soc. Mass. 
Spectrom., 27, 1–7. 

El-Baba, T. J., Woodall, D. W., Raab, S. A., Fuller, D. R., Laganowsky, A., Russell, D. H. and 
Clemmer, D. E., 2017, Melting Proteins: Evidence for Multiple Stable Structures upon 
Thermal Denaturation of Native Ubiquitin from IMS-MS Measurements, J. Am. Chem. Soc., 
139, 6306–6309. 

Musbat, L., Nihamkin, M., Toker, Y., Dilger, J., Fuller, D. R., El-Baba, T. J., Clemmer, D. E., 
Sarkar, S., Kronic, L., Hirshfeld, A., Friedman, N. and Sheves, M., 2017, Measurements of 
the Stabilities of Isolated Retinal Chromophores, Phys. Rev. E, 95, 012406-1–012406-7. 

El-Baba, T. J., Fuller, D. R., Woodall, D. W., Raab, S. A., Conant, C. R., Dilger, J. M., Toker, 
Y., Williams, E. R., Russell, D. H. and Clemmer, D. E., 2018, Melting Proteins Confined in 
Nanodroplets with 10.6 μm Light Provides Clues about Early Steps of Denaturation, Chem. 
Commun, 54, 3270-3273. 

Clemmer, 
David E. 

Henderson, 
Lucas 

Current 2017-Present No Publications (New Entrant) 

Clemmer, 
David E. 

Legris, Marc Current 2017-Present No Publications (New Entrant) 

Clemmer, 
David E. 

Raab, Shannon Current 2016-Present 

El Baba, T. J., Woodall, D. W., Raab, S. A., Fuller, D. R., Laganowsky, A., Russell, D. H. and 
Clemmer, D. E., 2017, Melting Proteins: Evidence for Multiple Stable Structures upon 
Thermal Denaturation of Native Ubiquitin from IMS-MS Measurements, J. Am. Chem. Soc., 
139, 6306–6309. 

El-Baba, T. J., Fuller, D. R., Woodall, D. W., Raab, S. A., Conant, C. R., Dilger, J. M., Toker, 
Y., Williams, E. R., Russell, D. H. and Clemmer, D. E., 2018, Melting Proteins Confined in 
Nanodroplets with 10.6 μm Light Provides Clues about Early Steps of Denaturation, Chem. 
Commun, 54, 3270-3273. 

Clemmer, 
David E. 

Tumbic, Goran Current 2016-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Clemmer, 
David E. 

Woodall, Daniel Current 2015-Present 

El Baba, T. J., Woodall, D. W., Raab, S. A., Fuller, D. R., Laganowsky, A., Russell, D. H. and 
Clemmer, D. E., 2017, Melting Proteins: Evidence for Multiple Stable Structures upon 
Thermal Denaturation of Native Ubiquitin from IMS-MS Measurements, J. Am. Chem. Soc., 
139, 6306–6309. 

El-Baba, T. J., Fuller, D. R., Woodall, D. W., Raab, S. A., Conant, C. R., Dilger, J. M., Toker, 
Y., Williams, E. R., Russell, D. H. and Clemmer, D. E., 2018, Melting Proteins Confined in 
Nanodroplets with 10.6 μm Light Provides Clues about Early Steps of Denaturation, Chem. 
Commun, 54, 3270-3273. 

Cook, Silas P. Atack, Thomas C. Past 2012-2017 

Atack, T. C., Lecker, R. M. and Cook, S. P., 2014, Iron Catalyzed Borylation of Alkyl 
Electrophiles, J. Am. Chem. Soc., 136, 9521–9523. 

Atack, T. C. and Cook, S. P., 2016, Manganese-Catalyzed Borylation of Unactivated 
Chlorides, J. Am. Chem. Soc., 138, 6139–6142. 

Cook, Silas P. Fruchey, Erin R. Past 2011-2016 

Fruchey, E. R., Monks, B. M., Patterson, A. M. and Cook, S. P., 2013, Palladium Catalyzed 
Alkyne Insertion/Reduction Route to Trisubstituted Olefins, Org. Lett., 15, 4362–4365. 

Fruchey, E. R., Monks, B. M. and Cook, S. P., 2014, A Unified Strategy for Iron-Catalyzed 
ortho-Alkylation of Carboxamides, J. Am. Chem. Soc.,136, 13130–13133. 

Monks, B. M., Fruchey, E. R. and Cook, S. P., 2014, Iron-Catalyzed C(sp2)–H Alkylation of 
Carboxamides with Primary Electrophiles, Angew. Chem. Int. Ed., 53, 11065–11069. 

Cook, Silas P. 
Groendyke, Brian 
J. 

Past 2012-2017 
Groendyke, B., AbuSalim, D. and Cook, S. P., 2016, Iron Catalyzed, Fluoroamide Directed 
C H Fluorination, J. Am. Chem. Soc., 138, 12771 12774. 

Cook, Silas P. 
Jefferies, Latisha 
R. 

Past 2012-2017 

Jefferies, L. R. and Cook, S. P., 2014, Alcohols as Electrophiles: Iron Catalyzed Ritter 
Reactions and Benzyl Alcohol Additions to Alkynes, Tetrahedron, 70, 4204–4207. 

Jefferies, L. R. and Cook, S. P., 2014, Iron-Catalyzed Arene Alkylation Reactions with 
Unactivated Secondary Alcohols, Org. Lett., 16, 2026–2029. 

Jefferies, L. R., Weber, S. R. and Cook, S. P., 2015, Iron-Catalyzed C–N Bond Formation via 
the Beckmann Rearrangement, Synlett, 26, 331–334. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Cook, Silas P. 
Monks, Brendan 
M. 

Past 2009-2014 

Monks B.M. and Cook S. P., 2012, Palladium Catalyzed Alkyne Insertion/Suzuki Reaction of 
Alkyl Iodides, J Am Chem Soc., 134, 15297-300. 

Monks, B. M. and Cook, S. P., 2013, Palladium-Catalyzed, Intramolecular Iodine-Transfer 
Reactions in the Presence of β-Hydrogens, Angew. Chem. Int. Ed., 52, 14214–14218. 

Fruchey, E. R., Monks, B. M., Patterson, A. M. and Cook, S. P., 2013, Palladium-Catalyzed 
Alkyne Insertion/Reduction Route to Trisubstituted Olefins, Org. Lett.,15, 4362–4365. 

Fruchey, E. R., Monks, B. M. and Cook, S. P., 2014, A Unified Strategy for Iron-Catalyzed 
ortho-Alkylation of Carboxamides, J. Am. Chem. Soc., 136, 13130–13133. 

Monks, B. M., Fruchey, E. R. and Cook, S. P., 2014, Iron-Catalyzed C(sp2)–H Alkylation of 
Carboxamides with Primary Electrophiles, Angew. Chem. Int. Ed., 53, 11065–11069. 

Cook, Silas P. 
AbuSalim, Deyaa 
I. 

Current 2014-Present 

Groendyke, B., AbuSalim, D. and Cook, S. P., 2016, Iron Catalyzed, Fluoroamide Directed 
C–H Fluorination, J. Am. Chem. Soc., 138, 12771–12774. 

Collins, E.M, Sengupta, A., AbuSalim, D. and Raghavachari, K., 2018, Accurate 
Thermochemistry for Organic Cations via Error Cancellation Using Connectivity-Based 
Hierarchy, J. Phys. Chem. A, 122, 1807-1812. 

Cook, Silas P. Haynes, Craig Current 2017-Present No Publications (New Entrant) 

Cook, Silas P. Marcyk, Paul T. Current 2014-Present No Publications 

Cook, Silas P. Pinter, Emily Current 2017-Present No Publications (New Entrant) 

Cook, Silas P. 
Rosas Vargas, 
Daisy 

Current 2014-Present 
Vargas, D. R. and Cook, S. P., 2018, Palladium Nanoparticles: Chemoselective Control of 
the Reductive Heck with Aryl Triflates and 2,3-Dihydrofuran, Tetrahedron, online April 21, 
2018. 

Cook, Silas P. Sheldon, Zachery Current 2017-Present No Publications (New Entrant) 

21

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   
 Page 264

  

 
   

 
    

 
 

  

    
   

   
   

     
    

   
  

    
  

 
 

 
  

  
 

     
 

   

     

     

      

 
 

 
  

     
  

 

     

- -

-



Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Dann III, 
Charles E. 

Deis, Siobhan Past 2011-2016 

Wang, L., Wallace, A., Raghavan, S., Deis, S. M., Wilson, M. R., Yang, S., Polin, L., White, K., 
Kushner, J., Orr, S., George, C., O’Connor, C., Hou, Z., Mitchell-Ryan, S., Dann, C. E. 3rd , 
Matherly, L. H. and Gangjee, A., 2015, 6-Substituted Pyrrolo[2,3-d]pyrimidine Thienoyl 
Regioisomers as Targeted Antifolates for Folate Receptor α and the Proton-coupled Folate 
Transporter in Human Tumors, J Med Chem., 58(17), 6938-59. 

Deis, S. M., Doshi, A., Hou, Z., Matherly, L. H., Gangjee, A. and Dann, C. E. 3rd , 2016, 
Structural and Enzymatic Analysis of Tumor-Targeted Antifolates That Inhibit Glycinamide 
Ribonucleotide Formyltransferase, Biochemistry, 55(32), 4574-82. 

Golani, L. K., Wallace-Povirk, A., Deis, S. M., Wong, J., Ke, J., Gu, X., Raghavan, S., Wilson, 
M. R., Li, X., Polin, L., de Waal, P. W., White, K., Kushner, J., O'Connor, C., Hou, Z., Xu, H. 
E., Melcher, K., Dann, C. E. 3rd, Matherly, L. H. and Gangjee, A., 2016, Tumor Targeting with 
Novel 6-Substituted Pyrrolo [2,3-d] Pyrimidine Antifolates with Heteroatom Bridge 
Substitutions via Cellular Uptake by Folate Receptor α and the Proton-Coupled Folate 
Transporter and Inhibition of de Novo Purine Nucleotide Biosynthesis, J Med Chem., 59(17), 
7856-76. 

Dann III, 
Charles E. 

Katinas, Jade M. Current 2017-Present No Publications (New Entrant) 

Dann III, 
Charles E. 

Wong, Jennifer Current 2015-Present 

Golani, L. K., Wallace Povirk, A., Deis, S. M., Wong, J., Ke, J., Gu, X., Raghavan, S., Wilson, 
M. R., Li, X., Polin, L., de Waal, P. W., White, K., Kushner, J., O'Connor, C., Hou, Z., Xu, H. 
E., Melcher, K., Dann, C. E. 3rd, Matherly, L. H. and Gangjee, A., 2016, Tumor Targeting with 
Novel 6-Substituted Pyrrolo [2,3-d] Pyrimidine Antifolates with Heteroatom Bridge 
Substitutions via Cellular Uptake by Folate Receptor α and the Proton-Coupled Folate 
Transporter and Inhibition of de Novo Purine Nucleotide Biosynthesis, J Med Chem., 59(17), 
7856 76. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

Edwards, Ethan 
J. 

Past (Montana 
State University) 

2011-2016 

Patterson, D., Edwards, E. J. and Trevor Douglas, 2014, Hybrid Nanoreactors: Coupling 
Enzymes and Small-Molecule Catalysts within Virus-Like Particles, Israel J. Chem., 55, 96-
101. 

Stark, C., Schreier, W., Lucon, J., Edwards, E. J., Douglas, T. and Kohler, B., 2015, 
Interligand Electron Transfer in Heteroleptic Ruthenium(II) Complexes Occurs on Multiple 
Time Scales, The Journal of Physical Chemistry, Part A, 119, 4813-4824. 

Jordan, P.C., Patterson, D.P., Saboda, K. N., Edwards, E. J., Miettinen, H. M., Basu, G., 
Thielges, M. C. and Douglas, T., 2016, Self-Assembling Biomolecular Catalysts for Hydrogen 
Production, Nature Chemistry, 8, 179-185. 

Llauró, A., Luque, D., Edwards, E. J., Trus, B. L., Avera, J., Reguera, D., Douglas, T., de 
Pablo, P.J., and Castón, J. R., 2016, Cargo-Shell and Cargo-Cargo Coupling Govern the 
Mechanics of Artificially Loaded Virus-Derived Cages, Nanoscale, 8, 9328. 

Yoshimura, H., Edwards, E. J., Uchida, M., McCoy, K., Roychoudhury, R., Schwarz, B., 
Patterson, D. P. and Douglas, T., 2016, Two-dimensional Crystallization of P22 Virus Like 
Particles, J. Phys. Chem. B, 120, 5938-5944. 

Edwards, E. J., Roychoudhury, R., Schwarz, B., Jordan, R., Lisher, J., Uchida, M. and 
Douglas, T., 2016, Co-localization of Catalysts within a Protein Cage Leads to Efficient 
Photochemical NADH and/or Hydrogen Production, J. Materials Chemistry B, 4, 5375 5384. 

Douglas, 
Trevor 

Johnson, 
Benjamin 

Past (Montana 
State University) 

2009-2011 No Publications 

Douglas, 
Trevor 

Jordan, Paul C 
Past (Montana 
State University) 

2010-2015 

Servid, A., Jordan, P. C., O’Neil, A., Prevelige, P. and Douglas, T., 2013, Location of the 
Bacteriophage P22 Coat Protein C-terminus Provides Opportunities for the Design of Capsid 
Based Materials, Biomacromolecules, 14, 2989–2995. 

Edwards, E., Roychoudhury, R., Schwarz, B., Jordan, P. C., Lisher, J., Uchida, M. and 
Douglas, T., 2016, Co-localization of Catalysts within a Protein Cage Leads to Efficient 
Photochemical NADH and/or Hydrogen Production, J. Materials Chemistry B, 4, 5375 5384. 

Jordan, P. C., Patterson, D. P., Saboda, K. N., Edwards, E. J., Miettinen, H. M., Basu, G., 
Thielges, M. C. and Douglas, T., 2016, Self-Assembling Biomolecular Catalysts for Hydrogen 
Production, Nature Chemistry, 8, 179-185. 

23

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   
 Page 266

 
   

 
    

 
 

 
  

 

  
 

 

      

    

       
     

 

          
     

   

           

   
      

     
    

     

 
 

 
 

 
 

  

 
 

  
 

 

         
  

 

          
    

    

      
   

 

– 

– 



Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

Lucon, Janice E. 
Past (Montana 
State University) 

2007-2012 

Lucon, J. E., Abedin, M. J., Uchida, M., Liepold, L. O., Young, M. and Douglas, T., 2010, A 
Click Chemistry Based Coordination Polymer Inside Small Heat Shock Protein, Chem. 
Commun., 46, 264 266. 

Jolley, C., Lucon, J. E., Uchida, M., Reichhardt, C., Vaughn, M., LaFrance, B. and Douglas, 
T., 2011, Structure, Dynamics, and Solvation in a Disordered Metal-organic Coordination 
Polymer: A Multiscale Study, J. Coordination Chem., 64, 4301-4317. 

Lucon, J. E., Qazi, S., Uchida, M., Bledwell, G., LaFrance, B., Prevelige, P. and Douglas, 
T., 2012, Use of the Interior Cavity of the P22 Capsid for Site-specific Initiation of Atom-
Transfer Radical Polymerization with High-density Cargo Loading, Nature Chemistry, 4, 
781-788. 

Uchida, M, Morris, D. S., Kang, S., Jolley, C. C., Lucon, J. E., Liepold, L. O., LaFrance, B., 
Prevelige, P. E., Jr. and Douglas, T, 2012, Site Directed Coordination Chemistry with P22 
Virus like Particles, Langmuir, 28, 1998-2006. 

Zadvornyy, O. A., Lucon, J. E., Gerlach, R., Zorin, N. A., Douglas, T, Elgren, T. E., and 
Peters, J. W., 2012, Photoinduced H2 Production by Stable [Ni-Fe]-hydrogenases from T. 
roseopersicina Covalently Linked to a Ru(II) Photosensitizer, Journal of Inorganic 
Biochemistry, 106, 151-155. 

Qazi, S., Lucon, J. E., Uchida, M, and Douglas, T, 2013, Protein Cage Nanoparticles for 
Hybrid Inorganic-Organic Materials in Coordination Chemistry in Protein Cages Principles, 
Design, and Applications, Takafumi Ueno, Yoshihito Watanabe (eds), John Wiley & Sons, 
Inc. 

Lucon, J. E., Edwards, E., Qasi, S., Uchida, M. and Douglas, T., 2013, Atom Transfer 
Radical Polymerization on the Interior of the P22 Capsid and Incorporation of Photocatalytic 
Monomer Crosslinks, Eur. Polymer Journal, 49, 2976-2985. 

Stark, C., Schreier, W., Lucon, J. E., Edwards, E., Douglas, T., and Kohler, B., 2015, 
Interligand Electron Transfer in Heteroleptic Ruthenium(II) Complexes Occurs on Multiple 
Time Scales, The Journal of Physical Chemistry, Part A, 119, 4813-4824. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

O’Neil, Allison 
Past (Montana 
State University) 

2008-2013 

Kang, S., Uchida, M., O’Neil, A., Li, R., Prevelige, P. E. and Douglas, T., 2010, 
Implementation of P22 Viral Capsids as Nanoplatforms, Biomacromolecules, 11, 2804-2809. 

Reichhardt, C., Uchida, M., O’Neil, A., Li, R., Prevelige, P. E. and Douglas, T., 2011, 

Templated Assembly of Organic-Inorganic Materials Using the Core Shell Structure of the 
P22 Bacteriophage, Chem. Commun., 47, 6326-6328. 

O’Neil, A. Reichhardt, C., Prevelige, P. E. and Douglas, T., 2011, Programmed 
Encapsulation of Gene Products within the P22 Capsid, Angewandte Chemie, 50, 7425-
7428. 

O’Neil, A., Prevelige, P. E., Basu, G. and Douglas, T., 2012, Co-Confinement of Fluorescent 
Proteins: Spatially Enforced Interactions of GFP and mCherry Encapsulated Within the P22 
Capsid, Biomacomolecules, 13, 3902-3907. 

O’Neil, A., Prevelige, P. E. and Douglas, T., 2013, Stabilizing Viral Nano-reactors for Nerve 
Agent Degradation, Biomaterials Science, 1, 881-886. 

Servid, A., Jordan, P., O’Neil, A., Prevelige, P. E. and Douglas, T., 2013, Location of the 
Bacteriophage P22 Coat Protein C-terminus Provides Opportunities for the Design of 
Capsid Based Materials, Biomacromolecules, 14, 2989–2995. 

Anand, P., O’Neil, A., Lin, E., Douglas, T. and Holford, M, 2015, Tailored Delivery of 
Analgesic Ziconotide Across a Blood Brain Barrier Model Using Viral Nanocontainers, 
Scientific Reports, 5, 12497. 

Kelly, M. P., Anand, P., Uvaydov, A., Chakravartula, S., Sherpa, C., Peres, E., O’Neil, A., 
Douglas, T. and Holford, M., 2015, Developing a Dissociative Nanocontainer for Peptide Drug 
Delivery, Int. J. Environ. Res. Public Health, 12, 12543-12555. 

Douglas, 
Trevor 

Prissell, Matt 
Past (Montana 
State University) 

2013 
Allen, M. A., Prisell, M. M., Young, M. J. and Douglas, T., 2007, Constrained Metal Oxide 
Mineralization: Lessons from Ferritin Applied to Other Protein Cage Architectures, Handbook 
Of Biomineralization,Vol. 3. E. Bauerlein, P. Behrens (Eds), Wiley. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

Qazi, Shefah 
Past (Montana 
State University) 

2009-2014 

Lucon, J. E., Qazi, S., Uchida, M, Bledwell, G., LaFrance, B., Prevelige, P. and Douglas, T., 
2012, Use of the Interior Cavity of the P22 Capsid for Site-specific Initiation of Atom-
Transfer Radical Polymerization with High-density Cargo Loading, Nature Chemistry, 4, 
781-788. 

Qazi, S., Liepold, L. O., Abedin, M. J., Frank, J. A., Prevelige, P. and Douglas, T., 2013, 
P22 Viral Capsids as Nanocomposite High-Relaxivity MRI Contrast Agents, Molecular 
Pharmaceutics, 10, 11-17. 

Qazi, S., Lucon, J. E., Uchida, M. and Douglas, T, 2013, Protein Cage Nanoparticles for 
Hybrid Inorganic-Organic Materials in Coordination Chemistry in Protein Cages 
Principles, Design, and Applications, Takafumi Ueno, Yoshihito Watanabe (eds), John 
Wiley & Sons, Inc. 

Qazi, S., Uchida, M., Usselman, R., Shearer, R. and Douglas, T., 2014, Manganese (III) 
Porphyrins Complexed with P22 Virus-like particles as T1-enhanced Contrast Agents for 
Magnetic Resonance Imaging (MRI), JBIC, 19, 237-246. 

Usselman, R., Qazi, S., Aggarwal, P., Eaton, S. S., Eaton, G. R., Russek, S. and Douglas, 
T., 2015, Gadolinium-loaded Viral Capsids as Magnetic Resonance Imaging Contrast 
Agents, Applied Magnetic Resonance, 46, 349-355. 

Qazi, S., Miettinen, H. M., Wilkinson, R. A., Douglas, T. and Wiedenheft, B., 2016, 
Programmed Self-Assembly of an Active P22-Cas9 Nanocarrier System, Molecular 
Pharmaceutics, 13, 1191-1196. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

Schwarz, 
Benjamin H. 

Past 2014-2016 

Patterson, D.P., Schwarz, B., Waters, R., Gedeon, T. and Douglas, T., 2014, Encapsulation 
of an Enzyme Cascade Within the Bacteriophage P22 Virus-Like Particle, ACS Chemical 
Biology, 9, 359–365. 

Schwarz, B., Madden, P., Avera, J., Gordon, B., Larson, K., Miettinen, H. M., Uchida, M., 
LaFrance, B., Basu, G., Rynda-Apple, A. and Douglas, T., 2015, Symmetry Controlled, 
Genetic Presentation of Bio-Active Proteins on the P22 Virus-Like Particle Using an External 
Decoration Protein, ACS Nano, 9(9), 9134-9147. 

Schwarz, B. and Douglas, T., 2015, Development of Virus-like Particles for Diagnostic and 
Prophylactic Biomedical Applications, WIREs Nanomed Nanobiotechnology, 7(5), 722-735. 

Schwarz, B., Morabito, K. M., Ruckwardt, T. J., Patterson, D. P., Avera, J., Miettinen, H. M., 
Graham, B. S. and Douglas, T., 2016, Viruslike Particles Encapsidating Respiratory Syncytial 
Virus M and M2 Proteins Induce Robust T Cell Responses, ACS Biomater. Sci. Eng., 2(12), 
2324-2332. 

Llauró, A., Schwarz, B., Koliyatt, R., de Pablo P.J. and Douglas, T., 2016, Tuning Viral 
Capsid Nanoparticle Stability with Symmetrical Morphogenesis, ACS Nano, 10, 8465-8473. 

Edwards, E., Roychoudhury, R., Schwarz, B., Jordan, P., Lisher, J., Uchida, M. and Douglas, 
T., 2016, Co-localization of Catalysts within a Protein Cage Leads to Efficient Photochemical 
NADH and/or Hydrogen Production, Journal of Materials Chemistry B, 4, 5375. 

Yoshimura, H., Edwards, E., Uchida, M., McCoy, K., Roychoudhury, R., Schwarz, B., 
Patterson, D. and Douglas, T., 2016, Two-Dimensional Crystallization of P22 Virus-Like 
Particles, Journal of Physical Chemistry B, 120, 5938-5944. 

Shepardson, K. M., Schwarz, B., Larson, K., Morton, R. V., Avera, J., McCoy, K., Caffrey, A., 
Harmsen, A., Douglas T. and Rynda-Apple, A., 2017, Induction of Antiviral Immune Response 
through Recognition of the Repeating Subunit Pattern of Viral Capsids Is Toll-Like Receptor 2 
Dependent, MBio., 8. 

Uchida, M., McCoy, K., Fukuto, M., Yang, L., Yoshimura, H., Miettinen, H. M., LaFrance, B., 
Patterson, D. P., Schwarz B., Karty, J. A., Prevelige, P. E., Jr, Lee, B. and Douglas, T., 2017, 
Modular Self-Assembly of Protein Cage Lattices for Multistep Catalysis, ACS Nano, 12(2), 
942-953. 

Schwarz, B., Uchida, M. and Douglas, T., 2017, Biomedical and Catalytic Opportunities of 
Virus-Like Particles in Nanotechnology, Advances in Virus Research, 97, 1-60. 

Patterson, D. P., Schwarz, B., Avera, J., Western, B., Hicks, M., Krugler, P., Terra, M., 
Uchida, M., McCoy, K. and Douglas, T., 2017, Sortase-Mediated Ligation as a Modular 
Approach for the Covalent Attachment of Proteins to the Exterior of the Bacteriophage P22 
Virus-like Particle, Bioconjugate Chemistry, 28(8), 2114-2124. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

Servid, Amy E. 
Past (Montana 
State University) 

2009-2014 

Richert, L. E., Servid, A. E., Harmsen, A. L., Han, S., Wiley, J. A., Douglas, T. and Harmsen, 
A. G., 2012, A Viral-Like Particle Vaccine Platform Elicits Heightened and Hastened Local 
Lung Mucosal Antibody Production after a Single Dose, Vaccine, 30, 3653–3665. 

Servid, A. E., Jordan, P., O’Neil, A., Prevelige, P. E. and Douglas, T., 2013, Location of the 
Bacteriophage P22 Coat Protein C-terminus Provides Opportunities for the Design of 
Capsid Based Materials, Biomacromolecules, 14, 2989–2995. 

Richert, L. E., Harmsen, A. L., Rynda-Apple, A., Wiley, J. A, Servid, A. E, Douglas, T., 
Harmsen, A. G., 2013, Inducible Bronchus-Associated Lymphoid Tissue (iBALT) 
Synergizes with Local Lymph Nodes during Antiviral CD4+ T Cell Responses, Lymphatic 
Research and Biology, 11,196-202. 

Douglas, 
Trevor 

Kraj, Pawel Current 2017-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Douglas, 
Trevor 

McCoy, Kimberly Current 2014-Present 

Yoshimura, H., Edwards, E., Uchida, M., McCoy, K., Roychoudhury, R., Schwarz, B., 
Patterson, D. and Douglas, T., 2016, Two-Dimensional Crystallization of P22 Virus-Like 
Particles, Journal of Physical Chemistry B, 120, 5938-5944. 

Qazi, S., Miettinen, H. M., Wilkinson, R. A., McCoy, K., Douglas, T. and Wiedenheft, B., 
2016, Programmed Self-Assembly of an Active P22-Cas9 Nanocarrier System, Molecular 
Pharmaceutics, 13(3), 1191-1196. 

Patterson, D. P., McCoy, K., Fijen, C. and Douglas, T., 2017, Constructing Catalytic 
Antimicrobial Nanoparticles by Encapsulation of Hydrogen Peroxide Producing Enzyme 
Inside the P22 VLP, J. Materials Chemistry B, 2, 5948-5951. 

Shepardson, K. M., Schwarz, B., Larson, K., Morton, R. V., Avera, J., McCoy, K., Caffrey, A., 
Harmsen, A., Douglas, T. and Rynda-Apple, A., 2017, Induction of Antiviral Immune 
Response through Recognition of the Repeating Subunit Pattern of Viral Capsids Is Toll-Like 
Receptor 2 Dependent, MBio., 8. 

Uchida, M., McCoy, K., Fukuto, M., Yang, L., Yoshimura, H., Miettinen, H. M., LaFrance, B., 
Patterson, D. P., Schwarz, B., Karty, J. A., Prevelige, P.E., Jr, Lee, B. and Douglas, T., 2017, 
Modular Self-Assembly of Protein Cage Lattices for Multistep Catalysis, ACS Nano, 12(2), 
942-953. 

Patterson, D. P., Schwarz, B., Avera, J., Western, B., Hicks, M., Krugler, P., Terra, M., 
Uchida, M., McCoy, K. and Douglas, T., 2017, Sortase-Mediated Ligation as a Modular 
Approach for the Covalent Attachment of Proteins to the Exterior of the Bacteriophage P22 
Virus-like Particle. Bioconjugate Chemistry, 28(8), 2114-2124. 

McCoy, K., Uchida, M., Lee, B. and Douglas, T., 2018, Templated Assembly of a Functional 
Ordered Protein Macromolecular Framework from P22 Virus-Like Particles, ACS Nano, 12(4), 
3541-3550. 

Uchida, M., McCoy, K., Fukuto, M., Yang, L., Yoshimura, H., Miettinen, H. M., LaFrance, B., 
Patterson, D., Schwarz, B., Karty, J. A., Prevelige P. E., Jr., Lee, B. and Douglas, T., 2018, 
Modular Self-assembly of Protein Cage Superlattices for Multistep Catalysis and Material 
Regeneration, ACS Nano, 12, 942-953. 

Douglas, 
Trevor 

Selivanovitch, 
Ekaterina 

Current 2016-Present No Publications (New Entrant) 

Dragnea, 
Bogdan G. 

Calhoun, C. Past 2010-2015 No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Dragnea, 
Bogdan G. 

DuFort, 
Christopher C. 

Past 2004-2009 

Huang, X., Bronstein, L.M., Retrum, J., DuFort, C., Tsvetkova, I., Aniagyei, S., Stein, B., 
Stucky, G., McKenna, B., Remmes, N., Baxter, D., Kao, C. C. and Dragnea, B., 2007, Self-
Assembled Virus-like Particles with Magnetic Cores, Nano Letters, 7, 8, 2407-2416. 

Onuta, T.D., Waegele, M., DuFort, C. Schaich, W.L. and Dragnea, B., 2007, Optical Field 
Enhancement at Cusps between Adjacent Nanoapertures Nano Letters, 7, 3, 557-564. 

Sun, J., DuFort, C., Daniel, M.C., Murali, A., Chen, C., Gopinath, K., Stein, B., De, M., 
Rotello, V.M., Holzenburg, A., Kao, C. C. and Dragnea, B., 2007, Core-controlled 
polymorphism in virus-like particles, Proceedings of the National Academy of Sciences, 104, 
4, 1354-1359. 

Aniagyei, S., DuFort, C., Kao, C. and Dragnea, B., 2008, Self-Assembly Approaches to 
Nanomaterial Encapsulation in Viral Protein Cages, J Mater Chem., 18, 3763-3774. 

Bronstein, L.M., Huang, X., Dyke, J., Schmucker, A.L., DuFort, C., Shtykova, E.V., Svergun, 
D. I. and Dragnea, B., 2008, Well-defined hybrid magnetic nanoparticles by self-assembly 
PMSE Preprints, 98, 115-116. 

DuFort, C. and Dragnea B., 2010, Bio-Enabled Synthesis of Metamaterials, Annu Rev Phys 
Chem., 61, 323-44. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Dragnea, 
Bogdan G. 

Malyutin, Andrey 
G. 

Past 2009-2014 

Bronstein, L., Shtykova, E., Malyutin, A., Dyke, J., Gunn, E., Gao, X., Stein, B., Konarev, P., 
Dragnea, B. and Svergun, D., 2010, Hydrophilization of Magnetic Nanoparticles with Modified 
Alternating Copolymers. Part 1: The Influence of the Grafting, J Phys Chem C Nanomater 
Interfaces, 114, 21900-21907. 

Shtykova, E., Malyutin, A., Dyke, J., Stein, B., Konarev, P., Dragnea, B., Svergun, D. and 
Bronstein, L., 2010, Hydrophilization of Magnetic Nanoparticles with Modified Alternating 
Copolymers. Part 2: Behavior in solution, J Phys Chem C Nanomater Interfaces, 114, 21908-
21913. 

Huang, X., Stein, B., Cheng, H., Malyutin, A., Tsvetkova, I., Baxter, D., Remmes, N., 
Verchot, J., Kao, C.C., Bronstein, L. and Dragnea, B., 2011, Magnetic Viruslike Nanoparticles 
in N. Benthamiana Plants: A New Paradigm for Environmental and Agronomic 
Biotechnological Research, ACS Nano, 5, 4037-45. 

Malyutin, A. and Dragnea, B., 2013, Budding Pathway in the Templated Assembly of 
Viruslike Particles, Journal of Physical Chemistry B, 117, 37, 10730-10736. 

Malyutin, A. and Cheng, H., Sanchez-Felix, O.R., Carlson, K., Stein, B., Konarev, P.V., 
Svergun, D.I., Dragnea, B., Bronstein, L.M., 2015, Coat Protein-Dependent Behavior of 
Poly(ethylene glycol) Tails in Iron Oxide Core Virus-like Nanoparticles, ACS Applied Materials 
& Interfaces, 7, 22, 12089-12098. 

Malyutin, A., Easterday, R., Lozovyy, Y., Spilotros, A., Cheng, H., Sanchez-Felix, O.R., 
Stein, B., Morgan, D., Svergun, D.I., Dragnea, B. and Bronstein, L.M., 2015, Viruslike 
Nanoparticles with Maghemite Cores Allow for Enhanced MRI Contrast Agents, Chemistry of 
Materials, 27, 1, 327-335. 

Saxena, P., He, L., Malyutin, A., Datta, S.A.K., Rein, A., Bond, K.M., Jarrold, M.F., Spilotros, 
A., Svergun, D., Douglas, T. and Dragnea, B., 2016, Virus Matryoshka: A Bacteriophage 
Particle-Guided Molecular Assembly Approach to a Monodisperse Model of the Immature 
Human Immunodeficiency Virus. Small, 12, 42, 5862-5872. 

Dragnea, 
Bogdan G. 

Smith, Virginia M. Past 2008-2017 
Smith, V. and Dragnea, B., 2014, In Singulo Probing of Viral RNA Dynamics by Multi 
chromophore Fluorescence Dequenching, Journal of Physical Chemistry B, 118, 49, 14345-
14352. 

Dragnea, 
Bogdan G. 

Holmes, Joseph Current 2016-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Flood, Amar 
Benson, 
Christopher R. 

Past 2010-2017 

Benson, C. R. and Share, A. I., Flood, A. H., 2012, Bioinspired Molecular Machines, 
in Bioinspiration and Biomimicry in Chemistry: Reverse Engineering Nature, Ed. Swiegers, G. 
F., Wiley, Hoboken. 

Andersen, S. S., Share, A. I., Poulsen, B. L. C., Korner, M., Duedal, T., Benson, C. R., 
Hansen, S. W., Jeppesen, J. O. and Flood, A. H., 2014, Mechanistic Evaluation of Motion in 
Redox-Driven Rotaxanes Reveal Longer Linkers Hasten Forward Escapes and Hinder 
Backward Translations, J. Am. Chem. Soc., 136, 6373–6384. 

Benson, C. R., Hui, A. K., Parimal, K., Cook, B. J., Chen, C.-H., Lord, R. L., Flood, A. H. and 
Caulton, K. C., 2014, Amplifying the Redox Activity of a bis-Tetrazine Pincer 
Ligand, Dalton., 43, 6513–6524. 

Manck, L. E., Benson, C. R., Share, A. I., Park, H., Vander Griend, D. A. and Flood, A. H., 
2014, Self-Assembly Snapshots of a 2×2 Copper(I) Grid, Supramol. Chem., 26, 267–279. 

Benson, C. R., Fatila, E. M., Lee, S., Marzo, M. G., Pink, M., Mills, M. B., Preuss, K. E. and 
Flood, A. H., 2016, Extreme Stabilization and Redox Switching of Organic Anions and Radical 
Anions by Large-cavity, CH Hydrogen-Bonding Cyanostar Macrocycles, J. Am. Chem. 
Soc., 138, 15057-15065. 

Benson, C. R., Share, A. I., Marzo, M. G. and Flood, A. H., 2016, Double switching of two 
rings in palindromic [3]pseudorotaxanes: Cooperativity and mechanism of motion, Inorg. 
Chem., 55, 3767–3776. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Flood, Amar 
Hirsch, Brandon 
E. 

Past 2010-2015 

Hirsch, B. E., McDonald, K. P., Qiao, B., Tait, S. L. and Flood, A. H., 2014, Crystal Switching 
and Anion Binding in Surface Monolayers Modulated by Electric Fields from Scanning 
Probes, ACS Nano, 8, 10858–10869. 

Hirsch, B. E., Lee, S., Qiao, B., Chen, C.-H., McDonald, K. P., Tait, S. L. and Flood, A. H., 
2014, Anion-induced dimerization of 5-fold symmetric cyanostars in 3D crystalline solids and 
2D self-assembled crystals, Chem. Commun., 69, 9827–9830. 

Hirsch, B. E., McDonald, K. P., Flood, A. H. and Tait, S. L., 2015, Living on the Edge: Tuning 
Supramolecular Interactions to Design Two-dimensional Organic Crystals near the Boundary 
of Two Stable Structural Phases, J. Chem. Phys., 142, 101914. 

Lee, S., Hirsch, B. E., Liu, Y., Dobscha, J. R., Burke, D. W., Tait and S. L., Flood, A. H., 
2016, Multifunctional Tricarbazolo Triazolophane Macrocycles: One-Pot Preparation, Anion 
Binding, and Hierarchical Self-Organization of Multilayers, Chem. Eur. J., 22, 560–569. 

Hirsch, B. E., McDonald, K. P., Tait, S. L. and Flood, A. H., 2017, Physical and Chemical 
Model of Ion Stability and Movement within the Dynamic and Voltage-gated STM Tip-surface 
Tunneling Junction, Faraday Trans., 204, 159-172. 

Qiao, B., Hirsch, B. E., Lee, S., Pink, M., Chen, C.-H., Laursen, B. W. and Flood, A. H., 
2017, Ion-Pair Oligomerization of Chromogenic Triangulenium Cations with Cyanostar-
modified Anions That Controls Emission in Hierarchical Materials, J. Am. Chem. Soc., 139, 
6226-6233. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Flood, Amar 
McDonald, Kevin 
P. 

Past 2008-2014 

McDonald, K. P., Hua, Y. and Flood, A. H., 2010, 1,2,3 Triazoles and the Expanding Utility of 
Charge Neutral CH•••Anion Interactions, Anion Receptors Special Issue in Topic in 
Heterocyclic Chemistry, Springer. 

McDonald, K. P., Ramabhadran, R. O., Lee, S., Raghavachari, K.and Flood, A. H., 2011, 
Polarized Naphthalimide CH Donors Enhance Cl Binding Within an Aryl-Triazole 
Receptor, Org. Lett., 13, 6260-6263. 

McDonald, K. P., Hua, Y., Lee, S. and Flood, A. H., 2012, Shape Persistence Delivers Lock-
and-Key Chloride Binding in Triazolophanes, Chem. Commun., 48, 5065-5075. 

Hirsch, B. E., McDonald, K. P., Qiao, B., Tait, S. L. and Flood, A. H., 2014, Crystal Switching 
and Anion Binding in Surface Monolayers Modulated by Electric Fields from Scanning 
Probes, ACS Nano, 8, 10858–10869. 

McDonald, K. P., Qiao, B., Twum, E. B., Lee, S., Gamache, P. J., Chen, C.-H., Yi, Y. and 
Flood, A. H., 2014, Chloride-binding poly(methyl methacrylate) copolymers bearing aryl-
triazole side chains induce changes in polymer size and enhance salt extraction, Chem. 
Commun., 69. 

Hirsch, B. E., Lee, S., Qiao, B., Chen, C.-H., McDonald, K. P., Tait, S. L. and Flood, A. H., 
2014, Anion-induced dimerization of 5-fold symmetric cyanostars in 3D crystalline solids and 
2D self-assembled crystals, Chem. Commun., 69, 9827–9830. 

Qiao, B., Sengupta, A., Liu, Y., McDonald, K. P., Pink, M., Anderson, J., Raghavachari, K. 
and Flood, A. H., 2015, Electrostatic and Allosteric Cooperativity in Ion-pair Binding: A 
Quantitative and Coupled Experiment-Theory Study with Aryl-Triazole-Ether Macrocycles, J. 
Am. Chem. Soc., 137, 9746-9757. 

Hirsch, B. E., McDonald, K. P., Flood, A. H. and Tait, S. L., 2015, Living on the Edge: Tuning 
Supramolecular Interactions to Design Two-dimensional Organic Crystals near the Boundary 
of Two Stable Structural Phases, J. Chem. Phys., 142, 101914. 

Hirsch, B. E., McDonald, K. P., Tait, S. L. and Flood, A. H., 2017, Physical and chemical 
model of ion stability and movement within the dynamic and voltage-gated STM tip-surface 
tunneling junction, Faraday Trans., 204, 159-172. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Flood, Amar Share, Andrew I. Past 2005-2011 

McNitt, K. A., Parimal, K., Share, A. I., Fahrenbach, A. C., Witlicki, E. H., Pink, M., Bediako, 
D. K., Plaisier, C. L., Le, N., Heeringa, L. P., Vander Griend, D. A. and Flood, A. H., 2009, 
Reduction of a redox-active ligand drives switching in a Cu(I) pseudorotaxane by a 
bimolecular mechanism, J. Am. Chem. Soc., 131, 1305-1313. 

Share, A. I. and Flood, A. H., 2010, Thinking inside and outside the box (News and Views 
Article), Nature Chem., 2, 349-350. 

Share, A. I. and Parimal, K., Flood, A. H., 2010, Bilability is defined when one electron is 
used to switch between concerted and step-wise pathways in Cu(I)-based bistable 
[2/3]pseudorotaxanes, J. Am. Chem. Soc., 132. 1665-1675. 

Trabolsi, A., Fahrenbach, A. C., Dey, S. K., Share, A. I., Friedman, D. C., Basu, S., Gasa, T. 
B., Khashab, N. M., Saha, S., Aprahamian, I., Khatib, H. A., Flood, A. H. and Stoddart J. F., 
2010, A tristable [2]pseudo[2]rotaxane, Chem. Commun., 46, 871-873. 

Benson, C. R., Share, A. I. and Flood, A. H., 2012, Bioinspired Molecular Machines, 
in Bioinspiration and Biomimicry in Chemistry: Reverse Engineering Nature, Wiley, Hoboken. 

Stojanovic, S., Turner, D. A., Share, A. I., Flood, A. H., Hadad, C. M. and Badjic, J. D., 2012, 
A stereodynamic and redox-switchable encapsulation complex containing and copper ion 
held by a tris-quinolinyl baskey, Chem. Commun., 48, 4429-4431. 

Hansen, S. W., Stein, P. C., Sorensen, A., Share, A. I., Witlicki, E. H., Kongsted, J., Flood, A. 
H. and Jeppesen, J. O., 2012, Quantification of the pi-pi Interactions that Govern Tertiary 
Structure in Donor-Acceptor [2]Pseudorotaxanes, J. Am. Chem. Soc., 134, 3857-3863. 

Andersen, S. S., Share, A. I., Poulsen, B. L. C., Korner, M., Duedal, T., Benson, C. R., 
Hansen, S. W., Jeppesen, J. O. and Flood, A. H., 2014, Mechanistic Evaluation of Motion in 
Redox-Driven Rotaxanes Reveal Longer Linkers Hasten Forward Escapes and Hinder 
Backward Translations, J. Am. Chem. Soc., 136, 6373–6384. 

Manck, L. E., Benson, C. R., Share, A. I., Park, H., Vander Griend, D. A. and Flood, A. H., 
2014, Self-Assembly Snapshots of a 2×2 Copper(I) Grid, Supramol. Chem., 26, 267–279. 

Benson, C. R., Share, A. I., Marzo, M. G. and Flood, A. H., 2016, Double switching of two 
rings in palindromic [3]pseudorotaxanes: Cooperativity and mechanism of motion, Inorg. 
Chem., 55, 3767–3776. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Flood, Amar 
Witlicki, Edward 
H. 

Past 2006-2011 

Witlicki, E. H., Hansen, S., Christensen, M., Hansen, T., Nygaard, S., Jeppesen, J. O., 
Wong, E. W., Jensen, L. and Flood, A. H., 2009, Determination of binding strengths of a host-
guest complex using resonance Raman scattering, J. Phys. Chem. A, 113, 9450-9457. 

McNitt, K. A., Parimal, K., Share, A. I., Fahrenbach, A. C., Witlicki, E. H., Pink, M., Bediako, 
D. K., Plaisier, C. L., Le, N., Heeringa, L. P., Vander Griend, D. A. and Flood, A. H., 2009, 
Reduction of a redox-active ligand drives switching in a Cu(I) pseudorotaxane by a 
bimolecular mechanism, J. Am. Chem. Soc., 131, 1305-1313. 

Witlicki, E. H., Andersen, S. S., Hansen, S. W., Jeppesen, J. O., Wong, E. W., Jensen, L. 
and Flood, A. H., 2010, Turning on resonant SERRS using the chromophore-plasmon 
coupling created by host-guest complexation at a plasmonic nanoarray, J. Am. Chem. 
Soc., 132, 6099-6107. 

Parimal, K., Witlicki, E. H. and Flood, A. H., 2010, Two different classes of architectures can 
be interconverted by reduction of a self-sorting mixture, Angew. Chem. Int. Ed., 49, 4628-
4632. 

Witlicki, E. H., Johnsen, C., Hansen, S. W., Silverstein, D. W., Bottomley, V. J., Jeppesen, J. 
O., Wong, E. W., Jensen, L. and Flood, A. H., 2011, Molecular Logic Gates Using Surface-
Enhanced Raman-Scattered Light, J. Am. Chem. Soc., 133, 7288–7291. 

Hansen, S. W., Stein, P. C., Sorensen, A., Share, A. I., Witlicki, E. H., Kongsted, J., Flood, A. 
H. and Jeppesen, J. O., 2012, Quantification of the pi-pi Interactions that Govern Tertiary 
Structure in Donor-Acceptor [2]Pseudorotaxanes, J. Am. Chem. Soc., 134, 3857-3863. 

Witlicki, E. H., Bähring, S., Johnson, C., Solano, M. V., Nielsen, K. A., Silverstein, D. W., 
Marlatt, C. W., Jensen, L., Jeppesen, J. O. and Flood, A. H., 2017, Enhanced detection of 
explosives by turn-on resonance Raman upon host-guest complexation in solution and solid 
state, Chem. Commun., 53, 10918-10921. 

Flood, Amar Dobscha, James Current 2014-Present 

Dobscha, J. R., Liu, Y. and Flood, A. H., 2016, Shape persistent Anion Receptors, 
In Comprehensive Supramolecular Chemistry II, Elsevier. 

Lee, S., Hirsch, B. E., Liu, Y. Dobscha, J. R., Burke, D. W., Tait, S. L. and Flood, A. H., 2016, 
Multifunctional Tricarbazolo Triazolophane Macrocycles: One-Pot Preparation, Anion Binding, 
and Hierarchical Self-Organization of Multilayers, Chem. Eur. J., 22, 560–569 

Flood, Amar Fadler, Rachel Current 2017-Present No Publications (New Entrant) 

Flood, Amar Parks, Fred Current 2014-Present No Publications 

Flood, Amar Sheetz, Edward Current 2016-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Flood, Amar 
VanDenburgh, 
Katherine 

Current 2014-Present No Publications 

Fuqua, Clay 
Feirer, Nathaniel 
L. 

Past 2012-2017 

Heindl, J.E., Wang, Y., Heckel, B. C., Mohari, B., Feirer, N. and Fuqua, C., 2014, 
Mechanisms and Regulation of Surface Interactions and Biofilm Formation in Agrobacterium, 
Frontiers, Plant Sci., 5, 176. 

Feirer, N., Xu, J., Allen, K. D., Koestler, B. J., Bruger, E., Waters, C. M., White, R. H. and 
Fuqua, C., 2015, A Pterin-dependent Signaling Pathway Regulates a Dual Function 
Diguanylate Cyclase-phosphodiesterase Controlling Surface Attachment in Agrobacterium 
tumefaciens, mBio 6, e00156-15. 

Feirer, N. and Fuqua, C., 2017, Pterin Function in Bacteria, Pteridines, 28, 23-36. 

Feirer, N., Kim, D., Xu, J., Fernandez, N., Waters C. M. and Fuqua, C., 2017, The 
Agrobacterium tumefaciens CheY-like Protein ClaR Regulates Biofilm Formation, 
Microbiology, 163, 680-1691. 

Fuqua, Clay Heckel, Brynn C. Past 2011-2016 

Heckel, B. C., Tomlinson, A. D., Morton, E. R., Choi, J. H. and Fuqua, C., 2014, 
Agrobacterium tumefaciens ExoR Controls Acid Response Genes and Impacts 
Exopolysaccharide Synthesis, Horizontal Gene Transfer and Virulence Gene Expression, J. 
Bacteriol., 196, 3221-33. 

Heindl, J.E., Wang, Y., Heckel, B. C., Mohari, B., Feirer, N. and Fuqua, C., 2014, 
Mechanisms and Regulation of Surface Interactions and Biofilm Formation in Agrobacterium, 
Frontiers, Plant Sci., 5, 176. 

Fuqua, Clay 
Hibbing, Michael 
E. 

Past 2005-2011 

Hibbing, M. E., Fuqua, C., Parsek, M. R. and Peterson, S. B., 2010, Surviving and Thriving in 
the Microbial Jungle, Nat. Rev. Microbiol., 8, 15-25. 

Hibbing, M. E. and Fuqua, C., 2011, Anti-parallel and Interlinked Control of Cellular Iron 
Levels by the Irr and RirA Regulators of Agrobacterium tumefaciens, J. Bacteriol., 193, 3461-
3472. 

Hibbing, M. E. and Fuqua, C., 2012, Inhibition and Dispersal of Agrobacterium tumefaciens 
Biofilms by a Small Diffusible Pseudomonas aeruginosa Exoproduct(s), Arch. Microbiol., 194, 
391-403. 

Heindl, J. E., Hibbing, M. E., Xu, J., Natarajan, R., Buechlein, A. M. and Fuqua, C., 2015, 
Discrete Responses to Limitation for Iron and Manganese in Agrobacterium tumefaciens: 
Influence on Attachment and Biofilm Formation, J. Bacteriol., 198, 816-29. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Fuqua, Clay Morton, Elise R. Past 2007-2013 

Morton, E. R. and Fuqua, C., 2012, Laboratory Maintenance of Agrobacterium, Curr. 
Protocols Microbiol., Unit 3D, 1. 

Morton, E. R. and Fuqua, C., 2012, Genetic Manipulation of Agrobacterium, Curr. Protocols 
Microbiol, Unit 3D, 2. 

Morton, E. R. and Fuqua, C., 2012, Phenotypic Analysis of Agrobacterium, Curr. Protocols 
Microbiol., Unit 3D, 3. 

Morton, E. R. and Fuqua, C., 2012, Isolation and Cultivation of Agrobacterium species from 
Natural Sources, Curr. Protocols Microbiol., Unit 3D, 4. 

Bever, J. D., Platt, T. G., and Morton, E. R., 2012, Microbial Population and Community 
Dynamics on Plant Roots and their Feedbacks on Plant Communities, Annu. Rev. Microbiol., 
66, 265-283. 

Morton, E. R., Merritt, P. M., Bever, J. D. and Fuqua, C., 2013, Large Deletions in the 
pAtC58 Megaplasmid of Agrobacterium tumefaciens Can Confer Reduced Carriage Cost and 
Increased Virulence, Genome Biol. Evol., 5, 1353-1364. 

Morton, E. R., Platt, T. G., Fuqua, C. and Bever, J. D., 2014, Non-additive Costs and 
Interactions Alter the Competitive Dynamics of Co-occurring Ecologically Distinct Plasmids, 
Proc. R. Soc. B, 281, 2173. 

Platt, T. G., Morton, E. R., Barton, I. S., Bever, J. D. and Fuqua, C., 2014, Ecological 
Dynamics and Complex Interactions of Agrobacterium megaplasmids, Frontiers Plant Sci., 5, 
35. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Fuqua, Clay Platt, Thomas G. Past 2003-2010 

Platt, T. G. and Bever, J. D., 2009, Kin Competition and the Evolution of Cooperation, Trends 
Ecol. Evol (TREE), 24, 370-377. 

Platt, T. G. and Fuqua, C., 2010, What's in a Name? The Semantics of Quorum Sensing, 
Trends Microbiol., 18, 383-387. 

Platt, T. G., Bever, J. D. and Fuqua, C., 2012, Fitness Costs of the Agrobacterium 
tumefaciens Cooperative Virulence Plasmid Depend on Environmental Conditions, Proc. R. 
Soc. Lond. Ser. B: Biol. Sci., 279, 1691-1699. 

Platt, T. G., Fuqua, C., and Bever, J. D., 2012, Resource and Competitive Dynamics Shape 
the Benefits of Public Goods Cooperation in a Plant Pathogen, Evolution, 66, 1953-65. 

Xu, J., Platt, T. G. and Fuqua, C., 2012, Regulatory Linkages between Flagella and 
Surfactant during Swarming Behavior: Lubricating the Flagellar Propeller, J. Bacteriol., 194, 
1283-1286. 

Platt, T. G., Zee, P. C., Mack, K. M. L, and Bever, J. D., 2012, Microbial Communities, in 
Hastings A and Gross LJ, eds. Encyclopedia of Theoretical Ecolog,, University of California 
Press, Berkeley, CA, pgs. 445-450. 

Bever, J. D., Platt, T. G., and Morton, E. R., 2012, Microbial Population and Community 
Dynamics on Plant Roots and Their Feedbacks on Plant Communities, Annu. Rev. Microbiol., 
66, 265-283. 

Morton, E.R., Platt, T. G., Fuqua, C. and Bever, J. D., 2014, Non-additive Costs and 
Interactions Alter the Competitive Dynamics of Co-occurring Ecologically Distinct Plasmids, 
Proc. R. Soc. B, 281, 2173. 

Platt, T. G., Morton, E. R., Barton, I. S., Bever, J. D. and Fuqua, C., 2014, Ecological 
Dynamics and Complex Interactions of Agrobacterium megaplasmids, Frontiers Plant Sci., 5, 
35. 

Sung, W., Ackerman, M. S., Dillon, M. M., Platt, T. G., Fuqua, C., Cooper, V. S. and Lynch, 
M., 2016, Evolution of the Insertion-deletion Mutation Rate across the Tree of Life, G3, 6, 
2583–2591. 

Barton, I.S., Fuqua, C. and Platt, T. G., 2018, Ecological and Evolutionary Dynamics of a 
Model Facultative Pathogen: Agrobacterium and Crown Gall Disease of Plants, Environ. 
Microbiol., 20, 16-29. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Fuqua, Clay 
Tomlinson, 
Amelia D. 

Past 2003-2010 

Tomlinson, A. D. and Fuqua, C., 2009, Mechanisms and Regulation of Polar Surface 
Attachment in Agrobacterium tumefaciens, Curr. Opin. Microbiol., 12, 708-714. 

Tomlinson, A. D., Ramey-Hartung, B., Day, T. W., Merritt, P. M. and Fuqua, C., 2010, 
Agrobacterium tumefaciens ExoR Represses Succinoglycan Biosynthesis and is Required for 
Biofilm Formation and Motility, Microbiology SGM, 156, 2670-81. 

Heckel, B.C., Tomlinson, A. D., Morton, E. R., Choi, J.-H., and Fuqua, C., 2014, 
Agrobacterium tumefaciens ExoR Controls Acid Response Genes and Impacts 
Exopolysaccharide Synthesis, Horizontal Gene Transfer and Virulence Gene Expression, J. 
Bacteriol., 96, 3221-33. 

Fuqua, Clay Barton, Ian S. Current 2015-Present 

Platt, T. G., Morton, E. R., Barton, I. S., Bever, J. D. and Fuqua, C., 2014, Ecological 
Dynamics and Complex Interactions of Agrobacterium megaplasmids, Frontiers Plant Sci., 5, 
35. 

Barton, I. S., Fuqua, C. and Platt, T. G., 2018, Ecological and Evolutionary Dynamics of a 
Model Facultative Pathogen: Agrobacterium and Crown Gall Disease of Plants, Environ. 
Microbiol., 20, 16-29. 

Fuqua, Clay 
Cummins, 
Nicholas 

Current 2018-Present No Publications (New Entrant) 

Fuqua, Clay 
Thompson, 
Melene A. 

Current 2015-Present No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Giedroc, 
David P. 

Campanello, 
Gregory C. 

Past 2007-2013 

Arunkumar, A. I., Campanello, G. C. and Giedroc, D. P., 2009, Solution Structure of a 
Paradigm ArsR Family Zinc Sensor in the DNA-Bound State, Proc Natl Acad Sci U S A, 106, 
18177-18182. 

Reyes-Caballero, H., Campanello, G. C. and Giedroc, D. P., 2011, Metalloregulatory 
Proteins: Metal Selectivity and Allosteric Switching, Biophys Chem., 156, 103-114. 

Campanello, G. C., Ma, Z., Grossoehme, N. E., Guerra, A. J., Ward, B. P., Dimarchi, R. D., 
Ye, Y., Dann, C. E. and Giedroc, D. P., 2013, Allosteric Inhibition of a Zinc-Sensing 
Transcriptional Repressor: Insights into the Arsenic Repressor (ArsR) Family, J Mol Biol, 425, 
1143-1157. 

Reeves, B. D., Joshi, N., Campanello, G. C., Hilmer, J., Spicka, K., Chetia, L., Vance, J. A., 
Giedroc, D. P., Dratz, E. A., Singel, D. J., and Grieco, P. A., 2014, Conversion of S-
phenylsulfonylcysteine Residues to Mixed disulfides at pH 4.0:  Utility in Protein Thiol 
Blocking and in Protein S-nitrosothiol Detection, Org. Biomol. Chem. 12, 7942-7956. 

Martin, J. E., Edmonds, K. A., Bruce, K. E., Campanello, G. C., Eijkelkamp, B. A., Brazel, E. 
B., McDevitt, C. A., Winkler, M. E., and Giedroc, D. P., 2017, The Pneumococcal Zinc Efflux 
Activator SczA Protects Streptococcus pneumoniae Serotype 2 D39 from Intracellular Zinc 
Toxicity, Mol Microbiol, 104, 636-651. 

Giedroc, 
David P. 

Keane, Sarah. C. Past 2007-2012 

Liu, P., Li, L., Keane, S. C., Yang, D., Leibowitz, J. L. and Giedroc, D. P., 2009, Mouse 
Hepatitis Virus Stem-Loop 2 Adopts a uYNMG(U)a-like Tetraloop Structure that is Highly 
Functionally Tolerant of Base Substitutions, J Virol., 83, 12084-12093. 

Grossoehme, N. E., Li, L., Keane, S. C., Liu, P., Dann, C. E., Leibowitz, J. L. and Giedroc, D. 
P., 2009, Coronavirus N Protein N-Terminal Domain (NTD) Specifically Binds the 
Transcriptional Regulatory Sequence (TRS) and Melts TRS-cTRS RNA Duplexes, J Mol Biol, 
394, 544-557. 

Keane, S. C., Liu, P., Leibowitz, J. L. and Giedroc, D. P., 2012, Functional Transcriptional 
Regulatory Sequence (TRS) RNA Binding and Helix Destabilizing Determinants of Murine 
Hepatitis Virus (MHV) Nucleocapsid (N) Protein, J Biol Chem., 287, 7063-7073. 

Keane, S. C. and Giedroc, D. P., 2012, (1)H, (13)C, (15)N Resonance Assignments of Murine 
Hepatitis Virus Nonstructural Protein 3a, Biomol NMR Assign.,8(1), 15-17. 

Keane, S. C. and Giedroc, D. P., 2013, Solution Structure of Mouse Hepatitis Virus (MHV) 
nsp3a and Determinants of the Interaction with MHV Nucleocapsid (N) Protein, J Virol., 87, 
3502-3515. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Giedroc, 
David P. 

Lisher, John P. Past 2009-2016 

Jacobsen, F. E., Kazmierczak, K. M., Lisher, J. P., Winkler, M. E. and Giedroc, D. P., 2011, 
Interplay Between Manganese and Zinc Homeostasis in the Human Pathogen Streptococcus 
pneumoniae, Metallomics, 3, 38-41. 

Fu, Y., Tsui, H. C., Bruce, K. E., Sham, L. T., Higgins, K. A., Lisher, J. P., Kazmierczak, K. 
M., Maroney, M. J., Dann, C. E., Winkler, M. E. and Giedroc, D. P., 2013, A New Structural 
Paradigm in Copper Resistance in Streptococcus pneumoniae, Nat Chem Biol., 9, 177-183. 

Lisher, J. P., Higgins, K. A., Maroney, M. J., and Giedroc, D. P., 2013, Physical 
Characterization of the Manganese-Sensing Pneumococcal Surface Antigen Repressor from 
Streptococcus pneumoniae, Biochemistry, 52, 7689-7701. 

Hughes, H. V., Lisher, J. P., Hardy, G. G., Kysela, D. T., Arnold, R. J., Giedroc, D. P., and 
Brun, Y. V., 2013, Co-ordinate Synthesis and Protein Localization in a Bacterial Organelle by 
the Action of a Penicillin-binding-protein, Mol. Microbiol., 90, 1162-1177. 

Lisher, J. P, and Giedroc, D. P., 2013, Manganese acquisition and homeostasis at the host-
pathogen interface, Front. Cell. Infect. Microbiol., 3, 91-115. 

Rutherford, S. A., Chumber, N. M., Zhang, Z., Lisher, J. P., Farquhar, E., Giedroc, D. P., 
Spiller, B. W.., Melnyk, R. A., and Lacy, D. B., 2016, Structural Analysis of Clostridium difficile 
Toxin A, Nat Microbiol, 1, 15002. 

Lisher, J. P., Ramos-Montañez, S., Hentchel, K. L. Tsui- T.-H., Winkler, M. E. and Giedroc, 
D. P., 2017, Biological and Chemical Adaptation to Endogenous Hydrogen Peroxide 
Production in Streptococcus pneumoniae D39, mSphere, 2, e00291-16. 

Martin, J. E., Lisher, J. P., Winkler, M. E., and Giedroc, D. P., 2017, Perturbation of 
Manganese Metabolism Disrupts Cell Division in Streptococcus pneumoniae, Mol. Microbiol., 
104, 334-348. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Giedroc, 
David P. 

Luebke, Justin L. Past 2009-2015 

Luebke, J. L., Arnold, R. J. and Giedroc, D. P., 2013, Selenite and Tellurite Form Mixed 
Seleno- and Tellurotrisulfides with CstR from Staphylococcus aureus, Metallomics, 5, 335-
342. 

Luebke, J. L., Shen, J., Bruce, K. E., Kehl-Fie, T. E., Peng, H., Skaar, E. P. and Giedroc, D. 
P., 2014, The CsoR-like Sulfurtransferase Repressor (CstR) is a Persulfide Sensor in 
Staphylococcus aureus, Mol. Microbiol., 94, 1343-1360. 

Higgins, K. A., Hui, P., Luebke, J. L., Chang, F.-M. J., and Giedroc, D. P., 2015, 
Conformational Analysis and Chemical Reactivity of the Multidomain Sulfurtransferase, 
Staphylococcus aureus CstA., Biochemistry, 54, 2385-2398. 

Luebke, J. L. and Giedroc, D. P., 2015, Current Topics: Cysteine Sulfur Chemistry in 
Transcriptional Regulators at the Host-Bacterial Pathogen Interface, Biochemistry, 54, 3235-
3249. 

Peng, H., Shen, J., Edmonds, K. A., Luebke, J. L., Chang, F.-M. J., Bruce, K. A., and 
Giedroc, D. P., 2017, Sulfide Stress and Nitroxyl Intersect via the Formation of Reactive 
Sulfur Species (RSS) in Staphylococcus aureus., mSphere, 2, e00082-17. 

Peng, H., Zhang, Y., Luebke, J. L., Palmer, L. D., Edmonds, K. A., Kehl-Fie, T., E., Skaar, E. 
P., and Giedroc, D. P., 2017, Hydrogen Sulfide (H2S) and Reactive Sulfur Species (RSS) 
Impact Proteome S-sulfhydration and Global Virulence Regulation in Staphylococcus aureus, 
ACS Infect Dis, 3, 744-755. 

Giedroc, 
David P. 

Stammler, S. N. Past (TAMU) 2002-2008 

Cornish, P. V., Stammler, S. N. and Giedroc, D. P., 2006, The Global Structures of a Wild 
Type and Poorly Functional Plant Luteoviral mRNA Pseudoknot are Essentially Identical. 
RNA, 12, 1959-1969. 

Stammler, S. N., Cao, S., Chen, S. J. and Giedroc, D. P., 2011, A Conserved RNA 
Pseudoknot in a Putative Molecular Switch Domain of the 3'- Untranslated Region of 
Coronaviruses is Only Marginally Stable, RNA, 17, 1747 1759. 

Giedroc, 
David P. 

Fakhoury, Joseph Current 2017-Present No Publications (New Entrant) 

Giedroc, 
David P. 

Huerta, Fidel Current 2016-Present No Publications (New Entrant) 

Giedroc, 
David P. 

Walsh, Brenna J. Current 2016-Present 

Shen, J., Walsh, B. J. C., Flores Mireles, A. L., Peng, H., Zhang, Y., Zhang, Y., Trinidad, 
J.C., Hultgren, S. J. and Giedroc, D. P., 2018, Hydrogen Sulfide Sensing through Reactive 
Sulfur Species (RSS) and Nitroxyl (NHO) in Enterococcus faecalis, ACS Chem Biol., 
published April 30, 2018 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hohmann, 
Andrea 

Eisenstein, Sarah 
A. 

Past 2005-2008 

Moise, A. M., Eisenstein, S. A., Astarita, G., Piomelli, D. and Hohmann, A. G., 2008, An 
Endocannabinoid Signaling System Modulates Anxiety-like Behavior in Male Syrian 
Hamsters, Psychopharmacology, 200, 333-346. 

Suplita II, R. L., Eisenstein, S. A., Neely, M. A., Moise, A. M. and Hohmann, A. G., 2008, 
Cross-sensitization and Cross-tolerance between Exogenous Cantinociception and 
Endocannabinoid-mediated Stress-induced Analgesia, Neuropharmacology, 54, 161-71. 

Eisenstein, S. A., Holmes, P. V. and Hohmann, A.G., 2009, Endocannabinoid Modulation of 
Amphetamine Sensitization is Disrupted in a Rodent Model of Lesion-induced Dopamine 
Dysregulation, Synapse, 63, 941-50. 

Eisenstein, S. A., Clapper, J., Holmes, P. V., Piomelli, D. and Hohmann, A. G., 2010, A Role 
for 2-arachidonoylglycerol and Endocannabinoid Signaling in the Locomotor Response to 
Novelty Induced by Olfactory Bulbectomy, Pharmacological Research, 61, 419-429. 

Sciolino, N. R., Bortolato, M., Eisenstein, S. A., Fu, J., Oveisi, F., Hohmann, A.G. and 
Piomelli, D., 2010, Social Isolation and Chronic Handling Alter Endocannabinoid Signaling 
and Behavioral Reactivity to Context in Adult Rats, Neuroscience, 168, 371-386. 

Hohmann, 
Andrea 

Gregg, Laura C. Past 2005-2010 

Nyilas, R., Gregg, L. C., Mackie, K., Watanabe, M., Zimmer, A., Hohmann, A. G. and Katona, 
I., 2009, Molecular Architecture of Endocannabinoid Signaling at Nociceptive Synapses 
Mediating Analgesia, European Journal of Neuroscience, 29, 1964-78. 

Gregg, L. C., Jung, K. M., Spradley, J. M., Nyilas, R., Suplita II, R. L., Zimmer, A., Watanabe, 
M., Mackie, K., Katona, I., Piomelli, D. and Hohmann, A. G., 2012, Activation of Type-5 

Metabotropic Glutamate Receptors and Diacylglycerol Lipase-α Initiates 2-
Arachidonoylglycerol Formation and Endocannabinoid-mediated Analgesia, The Journal of 
Neuroscience, 32(28), 9457-9468. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hohmann, 
Andrea 

Rahn, Elizabeth 
J. 

Past 2005-2010 

Rahn, E. J., Makriyannis, A. and Hohmann, A. G., 2007, Activation of Cannabinoid CB1 and 
CB2 Receptors Suppresses Neuropathic Nociception Evoked by the Chemotherapeutic Agent 
Vincristine in Rats, British Journal of Pharmacology, 152, 765-77. 

Rahn, E. J., Zvonok, A. M., Thakur, G., Khanolkar, A. D., Makriyannis, A. and Hohmann, A. 
G., 2008, Selective Activation of Cannabinoid CB2 Receptors Suppresses Neuropathic 
Nociception Evoked by the Chemotherapeutic Agent Paclitaxel in Rats, Journal of 
Pharmacology and Experimental Therapeutics, 327, 584-591. 

Rahn, E. J. and Hohmann, A. G., 2009, Cannabinoids as Pharmacotherapies for Neuropathic 
Pain, from the Bench to the Bedside, Neurotherapeutics, 6, 713-737. 

Rahn, E. J., Zvonok, A. M., Makriyannis, A. and Hohmann, A. G., 2010, Antinociceptive 
Effects of Racemic AM1241 and its Chirally Synthesized Enantiomers: Lack of dependence 
upon opioid receptor activation, The AAPS Journal, 12 (2) 147-157. 

Rahn, E. J., Thakur, G. A., Wood, J. T., Zvonok, A. M., Makriyannis, A. and Hohmann, A. G., 
2011, Pharmacological Characterization of AM1710, a Putative Cannabinoid CB2 Agonist 
from the Cannabilactone Class: Antinociception without Central Nervous System Side-effects, 
Pharmacology, Biochemistry and Behavior, 98, 493-502. 

Rahn, E. J., Deng, L., Thakur, G. A., Vemuri, V. K., Zvonok, A. M., Lai, Y. Y., Makriyannis, A. 
and Hohmann, A. G., 2014, Prophylactic Cannabinoid Administration Blocks the Development 
of Paclitaxel-induced Neuropathic Nociception during Analgesic Treatment and Following 
Cessation of Drug Delivery, Molecular Pain, 10, 27. 

Hohmann, 
Andrea 

Sciolino, Natale 
R. 

Past 2007-2009 

Sciolino, N. R., Bortolato, M., Eisenstein, S. A., Fu, J., Oveisi, F., Hohmann, A. G. and 
Piomelli, D., 2010, Social Isolation and Chronic Handling Alter Endocannabinoid Signaling 
and Behavioral Reactivity to Context in Adult Rats, Neuroscience, 168, 371-386. 

Clapper, J. R., Moreno-Sanz, G., Russo, R., Vacondio F., Duranti, A., Tontini, A., Sanchini, 
A., Sciolino, N. R., Spradley, J. M., Hohmann, A. G., Calignano, A., Mor, M., Tarzia, G. and 
Piomelli, D., 2010, Anandamide Signaling Suppresses Pain Initiation through a Peripheral 
Endocannabinoid Mechanism, Nature Neuroscience, 13, 265-1270. 

Sciolino, N. R., Zhou, W. and Hohmann, A. G., 2011, Enhancement of Endocannabinoid 
Signaling with JZL184, an Inhibitor of the 2-arachidonoylglycerol Hydrolyzing 
Enzyme Monoacylglycerol Lipase, Produces Anxiolytic Effects under Conditions of High 
Environmental Aversiveness in Rats, Pharmacological Research, 64, 226-34. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hohmann, 
Andrea 

Spradley, Jessica 
M. 

Past 2006-2010 

Clapper, J. R., Moreno Sanz, G., Russo, R., Vacondio F., Duranti, A., Tontini, A., Sanchini, 
A., Sciolino, N. R., Spradley, J. M., Hohmann, A. G., Calignano, A., Mor, M., Tarzia, G. and 
Piomelli, D., 2010, Anandamide Signaling Suppresses Pain Initiation through a Peripheral 
Endocannabinoid Mechanism, Nature Neuroscience, 13,1265-1270. 

Spradley, J. M., Guindon, J. and Hohmann, A. G., 2010, Inhibitors of Monoacylglycerol 
Lipase, Fatty-acid Amide Hydrolase and Endocannabinoid Transport Differentially Suppress 
Capsaicin-evoked Behavioral Sensitization through Peripheral Endocannabinoid 
Mechanisms, Pharmacological Research, 62, 249-58. 

Gregg, L. C., Jung, K. M., Spradley, J. M., Nyilas, R., Suplita II, R. L., Zimmer, A., Watanabe, 
M., Mackie, K., Katona, I., Piomelli, D. and Hohmann, A. G., 2012, Activation of Type-5 

Metabotropic Glutamate Receptors and Diacylglycerol Lipase-α Initiates 2-
arachidonoylglycerol Formation and Endocannabinoid-mediated Analgesia, The Journal of 
Neuroscience, 32(28), 9457-9468. 

Hohmann, 
Andrea 

Carey, Lawrence 
M. 

Current 2014-Present 

Li, A., Carey, L. M., Mackie, K. and Hohmann, A. G., 2017, The Cannabinoid CB2 Agonist 
GW405833 Suppresses Inflammatory and Neuropathic Pain through a CB1 Mechanism that 
is Independent of CB2 Receptors in Mice, Journal of Pharmacology and Experimental 
Therapeutics, 362(2), 296-305. 

Carey, L. M., Rice, R. J. and Prus, A. J., 2017, The Neurotensin NTS1 Receptor Agonist 
PD149163 Produces Antidepressant-Like Effects in the Forced Swim Test: Further Support 
for Neurotensin as a Novel Pharmacologic Strategy for Antidepressant Drugs, Drug 
Development Research, 78(5),196-202. 

Carey, L. M., Gutierrez, T., Deng L., Lee, W.-H., Mackie, K., and Hohmann, A. G., 2017, 
Inflammatory and Neuropathic Nociception is Preserved in GPR55 Knockout Mice, Scientific 
Reports, 7, 944. 

Carey, L. M., Lee, W. H., Gutierrez, T., Kulkarni, P. M., Thakur, G. A., Lai, Y. Y. and 
Hohmann, A. G., 2017, Small Molecule Inhibitors of PSD95-nNOS Protein-protein 
Interactions Suppress Formalin-evoked Fos Protein Expression and Nociceptive Behaviors in 
rats, Neuroscience, 349, 303-317. 

Panoz-Brown, D., Carey, L. M., Smith, A. E., Gentry, M., Corbin, H. E., Sluka, C. M., Wu, J., 
Hohmann, A. G. and Crystal, J. D., 2017, Chemotherapeutic Agent Paclitaxel Impairs 
Hippocampal Neurogenesis and Reversal Learning while Sparing Episodic Memory, Prior 
Learning, and New Learning, Neurobiology of Learning and Memory,144, 259-270. 

Panoz-Brown, D., Iyer, V., Carey, L. M., Sluka, C. M., Rajic, G., Kestenman, J., Gentry, M., 
Brotheridge, S., Somekh, I., Corbin, H. E., Cox, K., Goncalves De Almeida, B., Hex, S. B., 
Garcia, K. D., Hohmann, A. G. and Crystal, J. D., 2017, Replay of Episodic Memories in the 
Rat, Current Biology, published online. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hohmann, 
Andrea 

Panoz Brown, 
Danielle 

Current 2015-Present 

Panoz Brown, D., Carey, L. M., Smith, A. E., Gentry, M., Corbin, H. E., Sluka, C. M., Wu, J., 
Hohmann, A. G. and Crystal, J. D., 2017, Chemotherapeutic Agent Paclitaxel Impairs 
Hippocampal Neurogenesis and Reversal Learning while Sparing Episodic Memory, Prior 
Learning, and New Learning, Neurobiology of Learning and Memory,144, 259-270. 

Panoz-Brown, D., Iyer, V., Carey, L. M., Sluka, C. M., Rajic, G., Kestenman, J., Gentry, M., 
Brotheridge, S., Somekh, I., Corbin, H. E., Cox, K., Goncalves De Almeida, B., Hex, S. B., 
Garcia, K. D., Hohmann, A. G. and Crystal, J. D., 2017, Replay of Episodic Memories in the 
Rat, Current Biology, published online. 

Hohmann, 
Andrea 

Slivicki, Richard Current 2013-Present 

Holden, J. M, Slivicki, R, A. Dahl, R, Dong, X, Dwyer, M, Holley, W. and Knott, C., 2015, 
Behavioral Effects of Mefloquine in Tail Suspension and Light/dark Tests, Springerplus, 4, 
702. 

Carey, L. M., Slivicki, R. A., Leishman, E., Cornett, B., Mackie, K., Bradshaw, H. B. and 
Hohmann, A. G., 2016, A Pro-nociceptive Phenotype Unmasked in Mice Lacking Fatty-acid 
Amide Hydrolase, Molecular Pain,12,1-23. 

Smith, A., Slivicki, R., Hohmann, A. G. and Crystal, J., 2016, The Chemotherapeutic Agent 
Paclitaxel Selectively Impairs Learning without Impairing Source Memory or Spatial Memory, 
Behavioural Brain Research, 320, 48-57. 

Slivicki, R. A., Ali, Y. O., Lu, H., and Hohmann, A. G., 2016, Impact of Genetic Reduction of 
NMNAT2 on Chemotherapy-induced Losses in Cell Viability in Vitro and Peripheral 
Neuropathy in Vivo, PLOSOne, 11(1), e0147620. 

Slivicki, R., Xu, Z., Kulkarni, P., Pertwee, R., Mackie, K., Thakur, G. and Hohmann, A. G., 
2017, Positive Allosteric Modulation of Cannabinoid Receptor Type 1 Suppresses 
Pathological Pain without Producing Tolerance or Dependence, Biological Psychiatry, Epub 
ahead of print. 

47

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   

 
   

 
    

 
 

 
 

  

    
        
    

 

  
     

      
   

 
 

   

            
    

 

   
    

 

       
      

   

          
    

     

    
     

   
 

-

 Page 290



Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hollenhorst, 
Peter C. 

Plotnik, Joshua P. Past 2011-2016 

Plotnik, J. P., Budka, J. A., Ferris, M. W. and Hollenhorst, P. C., 2014, ETS1 is a Genome 
Wide Effector of RAS/ERK Signaling in Epithelial Cells, Nucleic Acids Research, 42(19) 
11928-40. 

Selvaraj, N., Budka, J. A., Ferris, M. W., Plotnik, J. P. and Hollenhorst, P. C., 2015, 
Extracellular Signal-regulated Kinase Signaling Regulates the Opposing Roles of JUN Family 
Transcription Factors at ETS/AP-1 Sites and in Cell Migration, Molecular and Cellular Biology, 
35(1), 88-100. 

Kedage, V., Selvaraj, N., Nicholas, T. R., Budka, J. A., Plotnik, J. P., Jerde, T. J. and 
Hollenhorst, P. C., 2016, An Interaction with Ewing's Sarcoma Breakpoint Protein EWS 
Defines a Specific Oncogenic Mechanism of ETS Factors Rearranged in Prostate Cancer, 
Cell Reports, 17(5), 1289-1301. 

Tomar, S., Plotnik, J. P., Haley, J., Scantland, J., Dasari, S., Sheikh, Z., Emerson, R., Lenz, 
D., Hollenhorst, P. C. and Mitra, A. K., 2017, ETS1 Induction by the Microenvironment 
Promotes Ovarian Cancer Metastasis through Focal Adhesion Kinase, Cancer Letters, 414, 
190-204. 

Plotnik, J. P. and Hollenhorst, P. C., 2017, Genome-wide Analysis of RAS/ERK Signaling 
Targets, Methods in Molecular Biology, 1487, 277-288. 

Plotnik, J. P. and Hollenhorst, P. C., 2017, Interaction with ZMYND11 Mediates Opposing 
Roles of Ras-responsive Transcription Factors ETS1 and ETS2, Nucleic Acids Research, 
45(8), 4452-4462. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hollenhorst, 
Peter C. 

Budka, Justin A. Current 2011-Present 

Selvaraj, N., Budka, J. A., Ferris, M. W., Jerde, T. J., and Hollenhorst, P. C., 2014, Prostate 
Cancer ETS Rearrangements Switch a Cell Migration Gene Expression Program from 
RAS/ERK to PI3K/AKT Regulation, Molecular Cancer, 13, 61. 

Plotnik, J. P., Budka, J. A., Ferris, M. W., and Hollenhorst, P. C., 2014, ETS1 is a Genome-
Wide Effector of RAS/ERK Signaling in Epithelial Cells, Nucleic Acids Research 42(19), 
11928-40. 

Selvaraj, N., Budka, J. A., Ferris, M. W., Plotnik, J. P. and Hollenhorst, P. C., 2015, 
Extracellular Signal-regulated Kinase Signaling Regulates the Opposing Roles of JUN Family 
Transcription Factors at ETS/AP-1 Sites and in Cell Migration, Molecular and Cellular Biology, 
35(1), 88-100. 

Kedage, V., Selvaraj, N., Nicholas, T. R., Budka, J. A., Plotnik, J. P., Jerde, T. J. and 
Hollenhorst, P. C., 2016, An Interaction with Ewing's Sarcoma Breakpoint Protein EWS 
Defines a Specific Oncogenic Mechanism of ETS Factors Rearranged in Prostate Cancer, 
Cell Reports, 17(5), 1289-1301. 

Adelaiye-Ogala, R., Budka, J. A., Damayanti, N. P., Arrington, J., Ferris, M. W., Hsu, C. C., 
Chintala, S., Orillion, A. R., Miles, K. M., Shen, L., Elbanna, M., Ciamporcero, E., Arisa, S., 
Pettazzoni, P., Draetta, G. F., Seshadri, M., Hancock, B. A., Radovich, M., Kota, J., Buck, M., 
Keilhack, H., McCarthy, B. P., Persohn, S. A., Territo, P. R., Zang, Y., Irudayaraj, J., Tao, A. 
W., Hollenhorst, P. C. and Pili R., 2017, EZH2 Modifies Sunitinib Resistance in Renal Cell 
Carcinoma by Kinome Reprogramming, Cancer Research, 77(23), 6651-6666. 

Hollenhorst, 
Peter C. 

Greulich, 
Benjamin 

Current 2016-Present No Publications (New Entrant) 

Hollenhorst, 
Peter C. 

Nicholas, Taylor 
R. 

Current 2014-Present 

Kedage, V., Selvaraj, N., Nicholas, T. R., Budka, J. A., Plotnik, J. P., Jerde, T. J. and 
Hollenhorst, P. C., 2016, An Interaction with Ewing's Sarcoma Breakpoint Protein EWS 
Defines a Specific Oncogenic Mechanism of ETS Factors Rearranged in Prostate Cancer, 
Cell Reports, 17(5), 1289-1301. 

Hollenhorst, 
Peter C. 

Strittmater, Brady 
G. 

Current 2015-Present 

Kedage, V., Strittmatter, B. G., Dausinas, P. B., and Hollenhorst, P. C., 2017, 
Phosphorylation of the Oncogenic Transcription Factor ERG in Prostate Cells Dissociates 
Polycomb Repressive Complex 2 Allowing Target Gene Activation, Journal of Biological 
Chemistry, 292(42), 17225 17235. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Hundley, 
Heather A. 

Washburn, 
Michael C. 

Past 2011-2015 

Washburn, M. C,, Kakaradov, B., Sundararaman, B., Wheeler, E., Hoon, S., Yeo, G. W. and 
Hundley, H. A., 2014, The dsRBP and Inactive Editor, ADR-1, Utilizes dsRNA Binding to 
Regulate A-to-I RNA Editing Across the C. elegans Transcriptome, Cell Reports, 6(4), 599-
607. 

Wheeler, E. C., Washburn, M. C., Major, F., Rusch, D. B. and Hundley, H. A., 2015, 
Noncoding Regions of C. elegans mRNA Undergo Selective Adenosine to Inosine 
Deamination and Contain a Small Number of Editing Sites per Transcript, RNA Biology, 
12(2), 162-74. 

Washburn, M. C. and Hundley, H. A., 2016, Trans and cis Factors Affecting A-to-I RNA 
Editing Efficiency of a Noncoding Editing Target in C. elegans, RNA, 22, 722-728. 

Washburn, M. C. and Hundley, H. A., 2016, Controlling the Editor: The Many Roles of RNA 
Binding Proteins in Regulating A-to-I RNA editing, in RNA Processing: Disease and Genome-
wide Probing, Advances in Experimental Medicine and Biology, 907, 189-213. 

Deffit, S. N., Yee, B. A., Manning, A. C., Rajendren, S., Vadlamani, P., Wheeler, E. C., 
Domissy, A., Washburn, M. C., Yeo, G. W., Hundley, H. A., 2017, The C. elegans Neural 
Editome Reveals an ADAR Target mRNA Required for Proper Chemotaxis, eLife, 19(6), 
e28625. 

Hundley, 
Heather A. 

Oakes, Eimile K. Current 2013-Present 

Oakes, E., Vadlamani, P. and Hundley, H. A., 2017, Methods for the Detection of Adenosine 
to-Inosine Editing Events in Cellular RNA, in mRNA Processing: Methods and Protocols, 
Methods in Molecular Biology Series, Y. Shi ed., Springer Press. 

Oakes, E, Anderson, A., Cohen-Gadol, A, Hundley, H. A., 2017, Adenosine Deaminase that 
Acts on RNA 3 (ADAR3) Binding to Glutamate Receptor Subunit B Pre-mRNA Inhibits RNA 
Editing in Glioblastoma, JBC, 292(10), 4326-4335. 

Hundley, 
Heather A. 

Peterson, Justin Current 2017-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Jacobson, 
Stephen, C. 

Harms, Zachary 
D. 

Past 2009-2014 

Perry, J. M., Zhou, K., Harms, Z. D., and Jacobson, S. C., 2010, Ion Transport in Nanofluidic 
Funnels, ACS Nano, 4, 3897–3902. 

Harms, Z. D., Mogensen, K., Nunes, P., Zhou, K., Hildenbrand, B., Mitra, I., Tan, Z., Zlotnick, 
A., Kutter, J. and Jacobson, S. C., 2011, Nanofluidic devices with two pores in series for 
resistive-pulse sensing of single virus capsids, Analytical Chemistry, 83, 9573-8. 

Perry, J. M., Harms, Z. D., and Jacobson, S. C., 2012, 3D Nanofluidic Channels Shaped by 
ElectronBeam-Induced Etching, Small, 8, 1521–1526. 

Haywood, D. G., Harms, Z. D., and Jacobson, S. C., 2014, Electroosmotic Flow in 
Nanofluidic Channels, Analytical Chemistry, 86, 11174–11180. 

Harms, Z. D., Haywood, D. G., Kneller, A. R., Selzer, L., Zlotnick, A. and Jacobson, S. C., 
2015, Single-particle Electrophoresis in Nanochannels, Analytical Chemistry, 87, 699-705. 

Harms, Z. D., Selzer, L., Zlotnick, A. and Jacobson, S. C., 2015, Monitoring Assembly of 
Virus Capsids with Nanofluidic Devices, ACS Nano, 9, 9087-9096. 

Harms, Z. D., Haywood, D. G., Kneller, A. R. and Jacobson, S. C., 2015, Conductivity-Based 
Detection Techniques in Nanofluidic Devices, Analyst, 140, 4779–4791. 

Kondylis, P., Zhou, J., Harms, Z. D., Kneller, A. R., Lee, L. S., Zlotnick, A. and Jacobson, S. 
C., 2017, Nanofluidic Devices with 8 Pores in Series for Real-Time, Resistive-Pulse Analysis 
of Hepatitis B Virus Capsid Assembly, Analytical Chemistry, 89, 4855-4862. 

Zhou, J., Kondylis, P., Haywood, D. G., Harms, Z. D., Lee, L. S., Zlotnick, A. and Jacobson, 
S. C., 2018, Characterization of Virus Capsids and Their Assembly Intermediates by Multi-
Cycle Resistive Pulse Sensing with Four Pores in Series, Analytical Chemistry, ASAP. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Jacobson, 
Stephen, C. 

Haywood, Daniel 
G. 

Past 2011-2016 

Haywood, D. G., Harms, Z. D., and Jacobson, S. C., 2014, Electroosmotic Flow in 
Nanofluidic Channels, Analytical Chemistry, 86, 11174–11180. 

Haywood, D. G., Saha-Shah, A., Baker, L. A. and Jacobson, S. C., 2015, Fundamental 
Studies of Nanofluidics: Nanopores, Nanochannels, and Nanopipettes, Analytical Chemistry, 
87, 172–187. 

Harms, Z. D., Haywood, D. G., Kneller, A. R., Selzer, L., Zlotnick, A. and Jacobson, S. C., 
2015, Single-particle Electrophoresis in Nanochannels, Analytical Chemistry, 87, 699-705. 

Harms, Z. D., Haywood, D. G., Kneller, A. R. and Jacobson, S. C., 2015, Conductivity-Based 
Detection Techniques in Nanofluidic Devices, Analyst, 140, 4779–4791. 

Kneller, A. R., Haywood, D. G., and Jacobson, S. C., 2016, AC Electroosmotic Pumping in 
Nanofluidic Funnels, Analytical Chemistry, 88, 6390–6394. 

Lee, L. S., Brunk, N., Haywood, D. G., Keifer, D., Pierson, E., Kondylis, P., Wang, J. C., 
Jacobson, S. C., Jarrold, M. F. and Zlotnick, A., 2017, A Molecular Breadboard: Removal and 
Replacement of Subunits in an Hepatitis B Virus Capsid, Protein Science, 26, 2170-2180. 

Zhou, J., Kondylis, P., Haywood, D. G., Harms, Z. D., Lee, L. S., Zlotnick, A. and Jacobson, 
S. C., 2018, Characterization of Virus Capsids and Their Assembly Intermediates by Multi-
Cycle Resistive Pulse Sensing on 4-Pore Devices, Analytical Chemistry, ASAP. 

Jacobson, 
Stephen, C. 

Hoffman, Michelle 
D. 

Past 2006-2012 

Lerch, M.A., Hoffman, M. D., and Jacobson, S. C., 2008, Influence of Channel Position on 
Sample Confinement in Two-Dimensional Planar Microfluidic Devices, Lab on a Chip, 8, 316– 
322. 

An, R., Hoffman, M. D., Donoghue, M. A., Hunt, A. J. and Jacobson, S. C., 2008, Water-
assisted Femtosecond Laser Machining of Electrospray Nozzles on Glass Microfluidic 
Devices, Optics Express, 16, 15206–15211. 

Madren, S. M., Hoffman, M. D., Brown, P. J. B., Kysela, D. T., Brun, Y. V. and Jacobson, S. 
C., 2012, Microfluidic Device for Automated Synchronization of Bacterial Cells, Analytical 
Chemistry, 84, 8571–8578. 

Hoffman, M. D., Zucker, L. I., Brown, P. J. B., Kysela, D. T., Brun, Y. V. and Jacobson, S. C., 
2015, Timescales and Frequencies of Reversible and Irreversible Adhesion Events of Single 
Bacterial Cells, Analytical Chemistry, 87, 12032–12039. 

Williams, M., Hoffman, M. D., Daniel, J. J., Madren, S. M., Dhroso, A., Korkin, D., Givan, 
S.A., Jacobson, S. C. and Brown, P. J. B., 2016, Short-stalked Prosthecomicrobium hirschii 
Cells Have a Caulobacter-like Cell Cycle, Journal of Bacteriology, 198, 1149–1159. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Jacobson, 
Stephen, C. 

Kovarik, Michelle 
L. 

Past 2004-2009 

Kovarik, M. L. and Jacobson, S. C., 2006, Fabrication of Three Dimensional Micro and 
Nanoscale Features with Single-Exposure Photolithography, Analytical Chemistry, 78, 5214– 
5217. 

Kovarik, M. L. and Jacobson, S. C., 2007, Attoliter-Scale Dispensing in Nanofluidic 
Channels, Analytical Chemistry, 79, 1655–1660. 

Kovarik, M. L. and Jacobson, S. C., 2008, Integrated Nanopore/Microchannel Devices for AC 
Electrokinetic Trapping of Particles, Analytical Chemistry, 80, 657–664. 

Zhou, K., Kovarik, M. L., and Jacobson, S. C., 2008, Surface-Charge Induced Ion Depletion 
and Sample Stacking near Single Nanopores in Microfluidic Devices, Journal of the American 
Chemical Society, 130, 8614–8616. 

Kovarik, M. L. and Jacobson, S. C., 2009, Nanofluidics in Lab-on-a-Chip Devices, Analytical 
Chemistry, 81, 7133–7140. 

Kovarik, M. L., Zhou, K. and Jacobson, S. C., 2009, Effect of Conical Nanopore Diameter on 
Ion Current Rectification, The Journal of Physical Chemistry B, 113, 15960–15966. 

Kovarik, M. L., Brown, P. J. B., Kysela, D. T., Berne, C., Kinsella, A. C., Brun, Y. V. and 
Jacobson, S. C., 2010, Microchannel-Nanopore Device for Bacterial Chemotaxis Assays, 
Analytical Chemistry, 82, 9357–9364. 

Jacobson, 
Stephen, C. 

Lerch-Donoghue, 
Margaret 

Past 2004-2010 

Lerch, M.A. and Jacobson, S. C., 2007, Electrokinetic Fluid Control in Two Dimensional 
Planar Microfluidic Devices, Analytical Chemistry, 79, 7485–7491. 
Lerch, M.A., Hoffman, M. D., and Jacobson, S. C., 2008, Influence of Channel Position on 
Sample Confinement in Two-Dimensional Planar Microfluidic Devices, Lab on a Chip, 8, 316– 
322. 

An, R., Hoffman, M. D., Donoghue, M. A., Hunt, A. J. and Jacobson, S. C., 2008, Water-
assisted Femtosecond Laser Machining of Electrospray Nozzles on Glass Microfluidic 
Devices, Optics Express, 16, 15206 15211. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Jacobson, 
Stephen, C. 

Madren, Seth M. Past 2007-2013 

Madren, S. M., Hoffman, M. D., Brown, P. J. B., Kysela, D. T., Brun, Y. V. and Jacobson, S. 
C., 2012, Microfluidic Device for Automated Synchronization of Bacterial Cells, Analytical 
Chemistry, 84, 8571–8578. 

Amin, A. M., Thakur, R., Madren, S. M., Chuang, H.-S., Thottethodi, M., Vijaykumar, T. N., 
Wereley, S. T. and Jacobson, S. C., 2013, Software-Programmable Continuous-Flow Multi-
Purpose Lab-ona-Chip, Microfluidics and Nanofluidics, 15, 647–659. 

Williams, M., Hoffman, M. D., Daniel, J. J., Madren, S. M., Dhroso, A., Korkin, D., Givan, 
S.A., Jacobson, S. C. and Brown, P. J. B., 2016, Short-stalked Prosthecomicrobium hirschii 
Cells Have a Caulobacter-like Cell Cycle, Journal of Bacteriology, 198, 1149–1159. 

Baker, J. D., Kysela, D. T., Zhou, J., Madren, S. M., Wilkens, A. D., Brun, Y. V. and 
Jacobson, S. C., 2016, Programmable, Pneumatically Actuated Microfluidic Device with an 
Integrated Nanochannel Array to Track Development of Individual Bacteria, Analytical 
Chemistry, 88, 8476–8483. 

Jacobson, 
Stephen, C. 

Mitra, Indranil Past 2008-2014 

Zhuang, Z., Mitra, I., Hussein, A., Novotny, M. V., Mechref, Y. and Jacobson, S. C., 2011, 
Microchip Electrophoresis of N-Glycans on Serpentine Separation Channels with 
Asymmetrically Tapered Turns, Electrophoresis, 32, 246–253. 

Harms, Z. D., Mogensen, K., Nunes, P., Zhou, K., Hildenbrand, B., Mitra, I., Tan, Z., Zlotnick, 
A., Kutter, J. and Jacobson, S. C., 2011, Nanofluidic Devices with Two Pores in Series for 
Resistive-pulse Sensing of Single Virus Capsids, Analytical Chemistry, 83, 9573-8. 

Mitra, I., Zhuang, Z., Zhang, Y., Yu, C.-Y., Hammoud, Z. T., Tang, H., Mechref, Y. and 
Jacobson, S. C., 2012, N-Glycan Profiling by Microchip Electrophoresis to Differentiate 
Disease-States Related to Esophageal Adenocarcinoma, Analytical Chemistry, 84, 3621– 
3627. 

Mitra, I., Alley, Jr., W. R., Goetz, J.A., Vasseur, J. A., Novotny, M. V. and Jacobson, S. C., 
2013, Comparative Profiling of N-Glycans Isolated from Serum Samples of Ovarian Cancer 
Patients and Analyzed by Microchip Electrophoresis, Journal of Proteome Research, 12, 
4490–4496. 

Mitra, I., Marczak, S. P. and Jacobson, S. C., 2014, Microchip Electrophoresis at Elevated 
Temperatures and High Separation Field Strengths, Electrophoresis, 35, 374-378. 

Mitra, I., Snyder, C. M., Zhou, X., Campos, M. I., Alley, Jr., W. R., Novotny, M. V. and 
Jacobson, S. C., 2016, Structural Characterization of Serum N-Glycans by Methylamidation, 
Fluorescent Labeling, and Analysis by Microchip Electrophoresis, Analytical Chemistry, 88, 
8965–8971. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Jacobson, 
Stephen, C. 

Perry, John M. Past 2006-2012 

Perry, J. M., Zhou, K., Harms, Z. D., and Jacobson, S. C., 2010, Ion Transport in Nanofluidic 
Funnels, ACS Nano, 4, 3897–3902. 

Zhou, K., Perry, J. M. and Jacobson, S. C., 2011, Transport and Sensing in Nanofluidic 
Devices, Annual Review of Analytical Chemistry, 4, 321–341. 

Perry, J. M., Harms, Z. D., and Jacobson, S. C., 2012, 3D Nanofluidic Channels Shaped by 
Electron-Beam-Induced Etching, Small, 8, 1521–1526. 

Hlushkou, D., Perry, J. M., Jacobson, S. C. and Tallarek, U., 2012, Propagating 
Concentration Polarization and Ionic Current Rectification in a Nanochannel-Nanofunnel 
Device, Analytical Chemistry, 84, 267–274. 

Jacobson, 
Stephen, C. 

Rawlinson, 
Nathan D. 

Past 2004-2012 
Amarie, D., Rawlinson, N. D., Schaich, W. L., Dragnea, B. and Jacobson, S. C., 2005, 
Three-Dimensional Mapping of the Light Intensity Transmitted through Nanoapertures, Nano 
Letters, 5, 1227 1230. 

Jacobson, 
Stephen, C. 

Snyder, Christa 
M. 

Past 2011-2016 

Snyder, C. M., Alley, Jr., W. R., Campos, M. I., Svoboda, M., Goetz, J. A., Vasseur, J. A., 
Jacobson, S. C., and Novotny, M. V., 2016, Complementary Glycomic Analyses of Sera 
Derived from Colorectal Cancer Patients by MALDI-TOF-MS and Microchip Electrophoresis, 
Analytical Chemistry, 88, 9597–9605 

Mitra, I., Snyder, C. M., Zhou, X., Campos, M. I., Alley, Jr., W. R., Novotny, M. V. and 
Jacobson, S. C., 2016, Structural Characterization of Serum N-Glycans by Methylamidation, 
Fluorescent Labeling, and Analysis by Microchip Electrophoresis, Analytical Chemistry, 88, 
8965–8971. 

Snyder, C. M., Zhou, X., Karty, J. A., Fonslow, B. R., Novotny, M. V. and Jacobson, S. C., 
2017, Capillary Electrophoresis–Mass Spectrometry for Direct Structural Identification of 
Serum N-Glycans, Journal of Chromatography A, 1523, 127–139. 

Jacobson, 
Stephen, C. 

Baker, Joshua D. Current 2012-Present 

Baker, J. D., Kysela, D. T., Zhou, J., Madren, S. M., Wilkens, A. D., Brun, Y. V. and 
Jacobson, S. C., 2016, Programmable, Pneumatically Actuated Microfluidic Device with an 
Integrated Nanochannel Array to Track Development of Individual Bacteria, Analytical 
Chemistry, 88, 8476–8483. 

Jacobson, 
Stephen, C. 

Kappler, Michael 
P. 

Current 2016-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Jacobson, 
Stephen, C. 

Kneller, Andrew 
R. 

Current 2012-Present 

Harms, Z. D., Haywood, D. G., Kneller, A. R., Selzer, L., Zlotnick, A. and Jacobson, S. C., 
2015, Single-particle Electrophoresis in Nanochannels, Analytical Chemistry, 87, 699-705. 

Harms, Z. D., Haywood, D. G., Kneller, A. R. and Jacobson, S. C., 2015, Conductivity-Based 
Detection Techniques in Nanofluidic Devices, Analyst, 140, 4779–4791. 

Kneller, A. R., Haywood, D. G., and Jacobson, S. C., 2016, AC Electroosmotic Pumping in 
Nanofluidic Funnels, Analytical Chemistry, 88, 6390–6394. 

Kondylis, P., Zhou, J., Harms, Z. D., Kneller, A. R., Lee, L. S., Zlotnick, A. and Jacobson, S. 
C., 2017, Nanofluidic Devices with 8 Pores in Series for Real-Time, Resistive-Pulse Analysis 
of Hepatitis B Virus Capsid Assembly, Analytical Chemistry, 89, 4855-4862. 

Li, C., Kneller, A. R., Jacobson, S. C. and Zlotnick, A., 2017, Single Particle Observation of 
SV40 VP1 Polyanion-Induced Assembly Shows That Substrate Size and Structure Modulate 
Capsid Geometry, ACS Chemical Biology, 12, 1327 1334. 

Jacobson, 
Stephen, C. 

Malone, Heather 
R. 

Current 2015-Present No Publications 

Lewis, Jared Andorfer, Mary 
Past (Univ. of 
Chicago) 

2011-2017 

Payne, J. T., Andorfer, M. C. and Lewis, J. C., 2013, Regioselective Arene Halogenation Using 
the FAD-Dependent Halogenase RebH, Angew. Chem. Int. Ed., 125, 5379-5382. 

Poor, C. B., Andorfer, M. C. and Lewis, J. C., 2014, Improving the Stability of the FAD-
Dependent Halogenase RebH Using Directed Evolution, ChemBioChem., 15, 1286-1289. 

Payne, J. T., Andorfer, M. C. and Lewis, J. C., 2016, Engineering Flavin-Dependent 
Halogenases, Meth. Enz., 575, 93-126. 

Andorfer, M. C., Park, H. J., Vergara-Coll, J. and Lewis, J. C., 2016, Directed Evolution of 
RebH for Catalyst-Controlled Halogenation of Indole C-H Bonds, Chem. Sci., 7, 3720-3729. 

Andorfer, M. C., Belsare, K. D., Girlich, A. M. and Lewis, J. C., 2017, Aromatic Halogenation 
Using Bifunctional Flavin Reductase-Halogenase Fusion Enzymes, ChemBioChem, 18, 2099-
2103. 

Andorfer, M. C., Grob, J. E., Hajdin, C. E., Chael, J. R., Siuti, P., Lilly, J., Tan, K. L. and 
Lewis, J. C., 2017, Understanding Flavin-Dependent Halogenase Reactivity via Substrate 
Activity Profiling, ACS Catalysis, 1897-1904. 

Belsare, K., Andorfer, M. C., Cardenas, F., Chael, J. R., Park, H. J. and Lewis, J. C., 2017, A 
Simple Combinatorial Codon Mutagenesis Method for Targeted Protein Engineering, ACS 
Synth. Biol., 6, 416-420. 

Andorfer, M. C. and Lewis, J. C., 2018, Understanding and Improving the Activity of Flavin 
Dependent Halogenases via Random and Targeted Mutagenesis, Ann. Rev. Biochem, Epub 
ahead of print. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Lewis, Jared Butkovich, Paul 
Past (Univ. of 
Chicago) 

2015-2017 
Payne, J. T., Butkovich, P., Gu, Y., Kunze, K. N., Park, H. J., Yang, D. S. and Lewis, J. C., 
2018, Enantioselective Desymmetrization of Methylenedianilines via Enzyme-Catalyzed 
Remote Halogenation, J. Am. Chem. Soc., 140, 546 549. 

Lewis, Jared Durak, Landon 
Past (Univ. of 
Chicago) 

2010-2015 

Durak, L. J. and Lewis, J. C., 2013, Transmetallation of Alkyl and Hydride Ligands From 
Cp*(PMe3)IrR1R2 to (cod)Pt/PdR3X, Organometallics, 32, 3153-3156. 

Durak, L. J. and Lewis, J. C., 2014, Ir-Promoted, Pd-catalyzed Direct Arylation of Unactivated 
Arenes, Organometallics, 33, 620-623. 

Durak, L. J., Payne, J. T. and Lewis, J. C., 2016, Late-Stage Diversification of Biologically 
Active Molecules via Chemoenzymatic C-H Functionalization, ACS Catal., 6, 1451-1454. 

Lewis, Jared 
Ellis-Guardiola, 
Kenneth 

Past (Univ. of 
Chicago) 

2011-2017 

Zhang, C., Srivastava, P., Ellis Guardiola, K. and Lewis, J. C., 2014, Manganese 
Terpyridine Artificial Metalloenzymes for Benzylic Oxygenation and Olefin Epoxidation, 
Tetrahedron, 70, 4245-4249. 

Srivastava, P., Yang, H., Ellis-Guardiola, K. and Lewis, J. C., 2015, Engineering a 
Dirhodium Artificial Metalloenzyme for Selective Olefin Cyclopropanation, Nat. Commun., 6, 
7789. 

Gu, Y., Ellis-Guardiola, K., Srivastava, P. and Lewis, J. C., 2015, Preparation, 
Characterization, and Reactivity of a Photocatalytic Artificial Enzyme, ChemBioChem., 16, 
1880-1883. 

Yang, H., Swartz, A. M., Srivastava, P., Ellis-Guardiola, K., Park, H. J., Upp, D., Belsare, K., 
Lee, G., Zhang, C., Moellering, R. E. and Lewis, J. C., 2018, Evolving Artificial Metalloenzyme 
Selectivity via Random Mutagenesis, Nat. Chem., 10, 318-324. 

Ellis-Guardiola, K. and Lewis, J. C., 2018, Preparation of Artificial Metalloenzymes. In 
Artificial Metalloenzymes and MetalloDNAzymes in Catalysis. From Design to Applications, 
Diégues, M., Bäckvall, J.-E., Pàmies, O., Eds., Wiley-VCH. 

Lewis, Jared Jeffries, Andrew 
Past (Univ. of 
Chicago) 

2013-2014 No Publications 

Lewis, Jared 
Koronkiewicz, 
Brian 

Past (Univ. of 
Chicago) 

2014-2015 No Publications 

Lewis, Jared Ng, Abraham 
Past (Univ. of 
Chicago) 

2014-2015 No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Lewis, Jared Payne, James 
Past (Univ. of 
Chicago) 

2010-2015 

Payne, J. T., Andorfer, M. C. and Lewis, J. C., 2013, Regioselective Arene Halogenation 
Using the FAD-Dependent Halogenase RebH., Angew. Chem. Int. Ed., 125, 5379-5382. 

Payne, J. T. and Lewis, J. C., 2014, Upgrading Nature’s Tools: Expression Enhancement and 
Preparative Utility of the Halogenase RebH, Synlett, 25, 1345-1349. 

Payne, J. T., Poor, C. B. and Lewis, J. C., 2015, Directed Evolution of RebH for Site 
Selective Halogenation of Large, Biologically Active Molecules, Angew. Chem. Int. Ed., 54, 
4226-4230. 

Payne, J. T., Andorfer, M. C. and Lewis, J. C., 2016, Engineering Flavin-Dependent 
Halogenases, Meth. Enz., 575, 93-126. 

Durak, L. J., Payne, J. T. and Lewis, J. C., 2016, Late-Stage Diversification of Biologically 
Active Molecules via Chemoenzymatic C-H Functionalization, ACS Catal., 6, 1451-1454. 

Payne, J. T., Butkovich, P., Kunze, K. N., Park, H.-J., Yang, D.-S. and Lewis, J. C., 2018, 
Enantioselective Desymmetrization of Methylenedianilines via Enzyme-Catalyzed Remote 
Halogenation, J. Am. Chem. Soc., 140, 546-549. 

Lewis, Jared 
Prybolsky, 
Edward 

Past (Univ. of 
Chicago) 

2013-2014 No Publications 

Lewis, Jared Swartz, Alan 
Past (Univ. of 
Chicago) 

2014-2017 
Yang, H., Swartz, A. M., Srivastava, P., Ellis Guardiola, K., Park, H. J., Upp, D., Belsare, K., 
Lee, G., Gu, Y., Zhang, C., Moellering, R. E. and Lewis, J. C., 2018, Evolving Artificial 
Metalloenzyme Selectivity via Random Mutagenesis, Nat. Chem., 10, 318 324. 

Lewis, Jared Chan, Natalie 
Current (Univ of 
Chicago/IU) 

2015-present 
Gair, J. J., Qiu, Y., Chan, N., Filatov, A. S. and Lewis, J. C., 2017, Rhodium complexes of 
2,6-bis-(di-alkyl-phosphinomethyl)pyridines: Improved C-H Activation, Expanded Reaction 
Scope, and Catalytic Direct Arylation, Organometallics, 36, 4699 4706. 

Lewis, Jared Gair, Joseph 
Current (Univ of 
Chicago/IU) 

2012-present 

Gair, J. J., Qiu, Y., Chan, N., Filatov, A. S. and Lewis, J. C., 2017, Rhodium complexes of 
2,6-bis-(di-alkyl-phosphinomethyl)pyridines: Improved C-H Activation, Expanded Reaction 
Scope, and Catalytic Direct Arylation, Organometallics, 36, 4699-4706. 

Gair, J. J., Haines, B. E., Filatov, A. S., Musaev, D. G. and Lewis, J. C., 2017, Mono-N-
Protected Amino Acid Ligands Stabilize Dimeric Palladium(II) Complexes of Importance to C-
H Functionalization, Chemical Science, 8, 5746-5756. 

Lewis, Jared Gomez, Christian 
Current (Univ of 
Chicago/IU) 

2016-present No Publications (New Entrant) 

Lewis, Jared 
Snodgrass, 
Harrison 

Current (Univ of 
Chicago/IU) 

2016-present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Lewis, Jared Upp, David 
Current (Univ of 
Chicago/IU) 

2015-present 

Upp, D. M. and Lewis, J. C., 2017, Selective C H Bond Functionalization Using Repurposed 
or Artificial Metalloenzymes, Curr. Opin. Chem. Biol., 37, 48-55. 

Yang, H., Swartz, A. M., Srivastava, P., Ellis-Guardiola, K., Park, H. J., Upp, D., Belsare, K., 
Lee, G., Gu, Y., Zhang, C., Moellering, R. E. and Lewis, J. C., 2018, Evolving Artificial 
Metalloenzyme Selectivity via Random Mutagenesis, Nat. Chem., 10, 318-324. 

Lu, Hui-Chen Allen, Hunter M. 
Past (Baylor 
College of 
Medicine) 

2014-2015 

Ali, Y. O., Allen, H. M., Yu, l., Li Kroger, D., Bakhshizadehmahmoudi, D., Hatcher, A., 
McCabe, C., Xu, J., Bjorklund, N., Taglialatela, G., Bennett, D. A., De Jager, P. L., Shulman, 
J. M., Bellen, H. and Lu, H.-C., 2016, NMNAT2:HSP90 Complex Mediates Proteostasis in 
Proteinopathies, PLOS Biol., 14(6), e1002472. 

Lu, Hui-Chen 
Ballester Rosado, 
Carlos 

Past (Baylor 
College of 
Medicine) 

2006-2011 

Mulder, J., Aguado, T., Keimpema, E., Barabás, K., Ballester Rosado, C. J., Nguyen, L., 
Monory, K., Marsicano, G., Di Marzo, V., Hurd, Y. L., Guillemo, F., Mackie, K., Lutz, B., 
Guzman, M., Lu, H.-C., Galve-Roperh, I. and Harkany, T., 2008, Endocannabinoid Signaling 
Controls Pyramidal Cell Specification and Long-range Axon Patterning, Proc. Natl. Acad. Sci. 
U S A, 105, 8760-8765. 

Ballester Rosado, C. J., Albright, M. J., Wu, C.-S., Liao, C.-C., Zhu, J., Chou, S.-J., O'Leary, 
D. D., Lee, L. J. and Lu, H.-C., 2010, mGluR5 in Cortical Excitatory Neurons Exerts Both Cell 
Autonomous and Nonautonomous Influences on Cortical Somatosensory Circuit Formation, 
Journal of Neuroscience, 30, 16896-909. 

Wu, C.-S., Ballester Rosado, C. J. and Lu, H.-C., 2011, What Can We Learn from 
“BARRELs” -The Rodent Barrel Cortex as a Model to Study the Establishment of Neural 
Circuits, European J. Neuroscience, 34, 1663-76. 

Ballester Rosado, C. J., Sun, H., Huang, J. Y. and Lu, H.-C., 2016, mGluR5 Exerts Cell-
Autonomous Influences on the Functional and Anatomical Development of Layer IV Cortical 
Neurons in the Mouse Primary Somatosensory Cortex, Journal of Neuroscience, 36, 8802-14. 

Lu, Hui-Chen Bradley, Gillian Past (Baylor/IU) 2014-2017 
Ali, Y. O., Bradley, G. and Lu, H. C., 2017, Screening with an NMNAT2 MSD Platform 
Identifies Small Molecules that Modulate NMNAT2 Levels in Cortical Neurons, Scientific 
Report, 7, 43846. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Lu, Hui-Chen Jew, Chris P. 
Past (Baylor 
College of 
Medicine) 

2007-2012 

Wu, C. S., Jew, C. P. and Lu, H. C., 2011, Lasting Impacts of Prenatal Cannabis Exposure 
and the Role of Endogenous Cannabinoids in the Developing Brain, Future Neurology, 6, 
459-480. 

Wu, C.-S., Chen, H., Sun, H., Zhu, J., Jew, C. P., Wager-Miller, J., Straiker, A., Spencer, C., 
Bradshaw, H., Mackie, K. and Lu, H.-C., 2013, GPR55, a G Protein Coupled Receptor for 
Lysophosphatidylinositol, Plays a Role in Motor Coordination, PLOS ONE, 8, e60314. 

Jew, C. P., Wu, C.-S., Sun, H., Zhu, J., Huang, J.-Y., Yu, D., Justice, N. J. and Lu, H.-C., 
2013, mGluR5 Ablation in Cortical Glutamatergic Neurons Increases Novelty-induced 
Locomotion, PLOS ONE, 8, e70415. 

Wu, C.-S., Morgan, D., Jew, C. P., Haskins, C., Andrews, M.-J., Spencer, C. M., Czyzyk, T., 
Bradshaw, H., Mackie, K. and Lu, H.-C., 2014, Long-term Consequences of Perinatal Fatty 
Acid Amino Hydrolase Inhibition, British J. Pharmacology, 171, 1420-34. 

Mackie, 
Kenneth 

Atwood, Brady K. 
Past (Univ. of 
Washington) 

2006-2010 

Atwood, B. K., Huffman, J., Straiker, A. and Mackie, K., 2010, JWH 018, A Common 
Constituent of 'Spice' Herbal Blends, is a Potent and Efficacious Cannabinoid CB(1) Receptor 
Agonist, British Journal of Pharmacology, 160(3), 585-593. 

Atwood, B. K. and Mackie, K., 2010, CB(2): A Cannabinoid Receptor with an Identity Crisis, 
British Journal of Pharmacology, 160(3), 467-479. 

Atwood, B. K., Lee, D., Straiker, A., Widlanski, T. S. and Mackie, K., 2011, CP47,497-C8 
and JWH073, Commonly Found in 'Spice' Herbal Blends, are Potent and Efficacious CB(1) 
Cannabinoid Receptor Agonists, European Journal of Pharmacology, 659(2-3), 139-145. 

Atwood, B. K., Straiker, A. and Mackie, K., CB(2) Cannabinoid Receptors Inhibit Synaptic 
Transmission when Expressed in Cultured Autaptic Neurons, Neuropharmacology, 2012, 63, 
514-23. 

Atwood, B. K., Wager-Miller, J., Haskins, C., Straiker, A. and Mackie, K., 2012, Functional 
Selectivity in CB(2) Cannabinoid Receptor Signaling and Regulation: Implications for the 
Therapeutic Potential of CB(2) Ligands, Mol. Pharmacol, 81(2), 250-63. 

Atwood, B. K., Straiker, A. and Mackie, K., 2012, CB2: Therapeutic Target in Waiting, 
Progress Neuropsychopharmacology and Biological Psychiatry, 38(1), 16-20. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Mackie, 
Kenneth 

Murataeva, 
Natalia 

Past 2011-2016 

Morgan, D.J., Muller, C. H., Murataeva, N., Davis, B. J. and Mackie, K., 2012, Delta9 
Tetrahydrocannabinol (Delta9-THC) Attenuates Mouse sperm Motility and Male Fecundity, Br 
J Pharmacol, 165(8), 2575-83. 

Murataeva, N., Mackie, K., and Straiker, A., 2012, The CB2-preferring Agonist JWH015 Also 
Potently and Efficaciously Activates CB1 in Autaptic Hippocampal Neurons, Pharmacol Res, 
66(5), 437-42. 

Murataeva, N., Straiker, A., and Mackie, K., 2014, Parsing the Players: 2-AG Synthesis and 
Degradation in the CNS, Br J Pharmacol, 171(6), 1379-91. 

Murataeva, N., Li, S., Oehler, O., Miller, S., Dhopeshwarkar, A., Hu, S. S., Bonanno, J. A., 
Bradshaw, H., Mackie, K., McHugh, D. and Straiker, A., 2015, Cannabinoid-induced 
Chemotaxis in Bovine Corneal Epithelial Cells, Invest Ophthalmol Vis. Sci, 56(5), 3304-13. 

Murataeva, N., Dhopeshwarkar, A., Yin, D., Mitjavila, J., Bradshaw, H. B., Straiker, A., and 
Mackie, K., 2016, Where’s My Entourage?  The Curious Case of 2-oleoylglycerol, 2-
linolenoylglycerol and 2-palmitoylglycerol, Pharmacol Res, 110, 173-80. 

Dhopeshwarkar, A., Murataeva, N., Makriyannis, A., Straiker, A., and Mackie, K., 2017, Two 
Janus Cannabinoids that are Both CB2 Agonists and CB1 Antagonists, J Pharmacol Exp 
Ther,. 360, 300-311. 

Mackie, 
Kenneth 

Murphy, Michelle 
N. 

Current 2017-Present 
Ruehle, S., Wager Miller, J., Straiker, A., Farnsworth, J., Murphy, M. N., Loch, S., Monory, 
K., Mackie, K. and Lutz, B., 2017, Discovery and Characterization of Two Novel CB1 
Receptor Splice Variants with Modified N termini in Mouse, J. Neurochem, 142(4), 521 533. 

McKinlay, 
James (Jake) Fritts, Ryan K. Current 2013-Present 

Fritts, R. K., LaSarre, B., Stoner, A. M., Posto, A. L. and McKinlay, J. B., 2017, A 
Rhizobiales-specific Unipolar Polysaccharide Adhesin Contributes to Rhodopseudomonas 
palustris Biofilm Formation across Diverse Photoheterotrophic Conditions, Appl. Environ. 
Microbiol, 83(4), e03035 16. 

McKinlay, 
James (Jake) 

Mazny, Jeffrey 
(formerly Connell, 
Jeffrey) 

Current 2015-Present 

McCully, A. L., Behringer, M., Gliessman, J. G., Pilipenko, E., Mazny, J. L., Lynch, M., 
Drummond, D. A. and McKinlay, J.B., 2018, A nitrogen starvation response is important for 
Escherichia coli to coexist in a mutualistic cross-feeding relationship with 
Rhodopseudomonas palustris, Appl. Environ. Microbiol., Published online May 4, 2018. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

McKinlay, 
James (Jake) 

McCully, 
Alexandra L. 

Current 2013-Present 

McCully, A. L. and McKinlay, J. B., 2016, Disrupting Calvin Cycle Phosphoribulokinase 
Activity in Rhodopseudomonas palustris Increases the H2 Yield and Specific Production Rate 
Proportionately, Int. Journal of Hydrogen Energy, 41(7), 4143-4149. 

McCully, A. L., LaSarre, B. and McKinlay, J. B., 2017, Recipient-biased Competition for a 
Cross-fed Nutrient is Required for Coexistence of Microbial Mutualists, mBio, 8(6), e01620-
17. 

McCully, A. L., LaSarre, B. and McKinlay, J. B., 2017, Growth-independent Cross-feeding 
Modifies Boundaries for Coexistence in a Bacterial Mutualism, Env. Microbiol, 19(9), 3538-
3550. 

LaSarre, B., McCully, A. L., Lennon, J.T. and McKinlay, J. B., 2017, Microbial Mutualism 
Dynamics Governed by Dose-dependent Toxicity of Cross-fed Nutrients, The ISME Journal, 
11, 337-348. 

McCully, A. L., Behringer, M., Gliessman, J. G., Pilipenko, E., Mazny, J. L., Lynch, M., 
Drummond, D. A. and McKinlay, J.B., 2018, A nitrogen starvation response is important for 
Escherichia coli to coexist in a mutualistic cross-feeding relationship with 
Rhodopseudomonas palustris, Appl. Environ. Microbiol., Published online May 4, 2018. 

Mukhopadhya 
 Suchetana 

Balke, Jennifer L. Past 2006-2010 
Sokoloski, K. J., Hayes, C. A., Dunn, M. P., Balke, J. L., Hardy, R. W. and Mukhopadhyay, 
S., 2012, Sindbis Virus Infectivity Improves During the Course of Infection in Both Mammalian 
and Mosquito Cells, Virus Res., 167(1) 26 33. 

Mukhopadhya 
 Suchetana 

Dunn, M. P. 
(Parrott, M. M.) 

Past 2005-2011 

Parrott, M. M., Sitarski, S. A., Arnold, R. J., Picton, L. K., Hill, R. B., and Mukhopadhyay, S., 
2009, Role of Conserved Cysteines in the Alphavirus E3 Protein, J. Virol., 83(6), 2480-2490. 

Sokoloski, K. J., Hayes, C. A., Dunn, M. P., Balke, J. L., Hardy, R. W. and Mukhopadhyay, 
S., 2012, Sindbis Virus Infectivity Improves During the Course of Infection in Both Mammalian 
and Mosquito Cells, Virus Res., 167(1) 26-33. 

Mukhopadhya 
Suchetana 

Melki, Christina Past 2006-2009 No Publications 

Mukhopadhya 
 Suchetana 

Ramsey, Jolene 
R. 

Past 2011-2017 

Myagmarjav, B., Konkol, M. A., Ramsey, J., Mukhopadhyay, S. and Kearns, D. B., 2016, 
ZpdN, a Plasmid-encoded Sigma Factor Homolog, Induces pBS32-dependent Cell Death in 
Bacillus subtilis, J Bacteriol, 198(21), 2975-2984. 

Ramsey, J. and Mukhopadhyay, S., 2017, Disentangling the Frames: The State of Research 
on the Alphavirus 6K and TF Proteins, Viruses, 9, 8. 

Ramsey, J., Renzi, E. C., Arnold, R. A., Trinidad, J. C. and Mukhopadhyay, S., 2017, 
Palmitoylation of Sindbis Virus TF Protein Regulates Its Plasma Membrane Localization and 
Subsequence Incorporation into Virions, J. Virol., 91, 3. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Mukhopadhya 
 Suchetana 

Snyder, A. J. Past 2008-2013 

Snyder, A. J. and Mukhopadhyay, S., 2012, The Alphavirus E3 protein Functions in a Clade 
specific Manner, J Virol., 86(24), 13609-20. 

Snyder, A. J., Sokoloski, K. J. and Mukhopadhyay, S., 2012, Mutating Conserved Cysteines 
in the Alphavirus E2 Glycoprotein Causes Virus-specific Assembly Defects, J. Virol., 86(6), 
3100-11. 

Sokoloski, K. J., Snyder, A.J., Liu, N. H., Hayes, C. A., Mukhopadhyay, S. and Hardy, R. W., 
2013, Encapsidation of Host-derived Factors Correlates with Enhanced Infectivity of Sindbis 
Virus, J. Virol., 87(22), 12216-12226. 

Snyder, A. J., Mukherjee, S., Glass, J. K., Kearns, D. B. and Mukhopadhyay, S., 2014, The 
Canonical Twin-arginine Translocase Components are not Required for Secretion of Folded 
GFP from B. subtilis, J. Applied and Environmental Microbiology, Appl. Environ. Microbiol., 
80(10), 3219-3232. 

Mukhopadhya 
 Suchetana 

Thornton, Holly Past 2011-2013 No Publications 

Mukhopadhya 
 Suchetana 

Towell, Brian B. Past 2013-2017 No Publications 

Mukhopadhya 
 Suchetana 

Button, Julie M. Current 2015-Present No Publications 

Mukhopadhya 
 Suchetana 

Moore, Alan W. Current 2011-Present 

Tsvetkova, I. B., Cheng, F., Ma, X., Moore, A., Howard, B., Mukhopadhyay, S. and Dragnea, 
B., 2013, Fusion of mApple and Venus Fluorescent Proteins to the Sindbis Virus E2 Protein 
Leads to Different Cell-binding Properties, Virus Res., 177(2), 138-146. 

Cheng, F., Tsvetkova, I., Khuong, Y., Moore, A., Arnold, R., Goicochea, N., Dragnea, B. and 
Mukhopadhyay, S., 2013, The Packaging of Different Cargo into Enveloped Viral 
Nanoparticles, Mol Pharm., 10, 51-8. 

Rayaprolu, V., Moore, A., Wang, C.-Y., Goh, B. C., Perilla, J. R., Zlotnick, A. and 
Mukhopadhyay, S., 2017, Length of Encapsidated Cargo Impacts Stability and Structure of In 
Vitro Assembled Alphavirus Core-like Particles, J. Phys. Condens. Matter, 29(48), 484003. 

Pohl, Nicola 
L.B. 

Benedict, R. Past (ISU) 2007-2013 No Publilcations 

Pohl, Nicola 
L.B. 

Brokman, S. Past (ISU) 2004-2009 

Hui, Z., Brokman, S., Fang, N., Pohl, N. and Yeung, E., 2008, Linkage Position and Residue 
Identification of Disaccharides by Tandem MS and Linear Discriminant Analysis, Rapid 
Commun., Mass Spectrom, 22, 1579-86. 

Pohl, N. L. B., Streff, J. and Brokman, S., 2012, Evaluating Sustainability: Soap versus 
Biodiesel Production from Plant Oils, J Chem Educ, 89, 1053-56. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Pohl, Nicola 
L.B. 

Camci-Unal, G. Past (ISU) 2004-2009 

Zea, C. J., Camci Unal, G. and Pohl, N. L., 2008, Thermodynamics of Binding of Divalent 
Magnesium and Manganese to Uridine Phosphates: Implications for Diabetes-Related 
Hypomagnesaemia and Carbohydrate Biocatalysis, Chem. Cent. J., 2, 15. 

Camci-Unal, G. and Pohl, N. L. B., 2010, Thermodynamics of Binding Interactions between 
Divalent Copper and Chitin Fragments by Isothermal Titration Calorimetry (ITC), Carbohydr. 
Polym., 81, 8-13. 

Camci-Unal, G. and Pohl, N. L. B., 2010, Quantitative Determination of Heavy Metal 
Contaminant Complexation by the Carbohydrate Polymer Chitin, J. Chem. Eng. Data, 55, 
1117-1121. 

Camci-Unal, G., Mizanur, R. M. and Pohl, N. L. B., 2012, Synthesis of a 3-deoxy-D-manno-
octulosonic acid (KDO) Building Block from D-glucose Via Fermentation, Org. Biomol. Chem., 
10, 5856-5860. 

Warner, C., Camci-Unal, G., Pohl, N. L. B. and Reilly, P., 2013, Substrate Binding by the 
Catalytic Domain and Carbohydrate Binding Module of Ruminococcus flavefaciens FD-1 
Xyloglucanase/Endoglucanase, Ind. Eng. Chem. Res., 52, 30-36. 

Pohl, Nicola 
L.B. 

Cowell, Anne Past 2012-2015 No Publications 

Pohl, Nicola 
L.B. 

Jackson, J. M. Past (ISU) 2008-2013 

Ko, K. S., Mizanur, R. M., Jackson, J. M., Lin, L. and Pohl, N. L. B., 2013, A Mass 
differentiated Library Strategy for Identification of Sugar Nucleotidyltransferase Activities from 
Cell Lysates, Anal. Biochem., 441, 8-12. 

Peng, T., Gabe, N., Trinidad, J. C., Jackson, J. M. and Pohl, N. L. B., 2017, A High-
Throughput Mass-spectrometry-based Assay for Identifying the Biochemical Functions of 
Putative Glycosidases, ChemBioChem, 18, 2306. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Pohl, Nicola 
L.B. 

Nagy, Gavril Past 2012-2017 

Nagy, G. and Pohl, N. L. B., 2015, Monosaccharide Identification as a First Step toward De 
Novo Carbohydrate Sequencing: Mass Spectrometry Strategy for the Identification and 
Differentiation of Diastereomeric and Enantiomeric Pentose Isomers, Anal. Chem., 87, 677-
685. 

Nagy, G. and Pohl, N. L. B., 2015, Complete Hexose Isomer Identification with Mass 
Spectrometry, J. Amer. Soc. Mass Spectrom., 26, 677-685. 

Nagy, G., Peng, T., Kabotso, D. E. K., Novotny, M. V. and Pohl, N. L. B., 2016, Protocol for 
the Purification of Protected Carbohydrates: Toward Coupling Automated Synthesis to 
Alternate-pump Recycling High-performance Liquid Chromatography, Chem. Commun., 52, 
13253-13256. 

Nagy, G., Peng, T. and Pohl, N. L. B., 2016, General Label-Free Mass Spectrometry-Based 
Assay To Identify Glycosidase Substrate Competence, Anal. Chem., 88, 7183-7190. 

Gaye, M., Nagy, G., Clemmer, D. E. and Pohl, N. L. B., 2016, Multidimensional Analysis of 16 
Glucose Isomers by Ion Mobility Spectrometry, Anal. Chem., 88, 2335–2334. 

Nagy, G., Peng, T. and Pohl, N. L. B., 2017, Recent Liquid Chromatographic Approaches and 
Developments for the Separation and Purification of Carbohydrates, Anal. Methods, 9, 3579-
3593. 

Gaunitz, S., Nagy, G., Pohl, N. L. B. and Novotny, M. V., 2017, Recent Advances in the 
Analysis of Complex Glycoproteins, Anal. Chem., 89, 389-413. 

Pohl, Nicola 
L.B. 

Pirinelli, Alyssa Past 2010-2017 
Pirinelli, A. L., Trinidad, J. and Pohl, N. L. B., 2016, Introducing Students to Protein Analysis 
Techniques: Separation and Comparative Analysis of Gluten Proteins in Various Wheat 
Strains, J. Chem. Educ., 93, 330 334. 

Pohl, Nicola 
L.B. 

Spangler 
Edwards, H. E. 

Past (ISU) 2006-2012 
Edwards, H. E., Nagappayya, S. K. and Pohl, N. L. B., 2012, Probing the Limitations of 
Fluorous Content for Tag Mediated Microarray Formation, Chem. Commun., 48, 510 512. 

Pohl, Nicola 
L.B. 

Christopher, 
Bethany 

Current 2017-Present No Publications (New Entrant) 

Pohl, Nicola 
L.B. 

DeYong, Ashley Current 2017-Present No Publications (New Entrant) 

Pohl, Nicola 
L.B. 

Kern, Mallory Current 2016-Present No Publications (New Entrant) 

Pohl, Nicola 
L.B. 

Kohout, Victoria 
R. 

Current 2013-Present No Publications 

Pohl, Nicola 
L.B. 

Marion, Keevan 
C. 

Current 2012-Present No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Pohl, Nicola 
L.B. 

Rintelmann, 
Chelsea 

Current 2015-Present 

Grinnage Pulley, T. L., Kabotso, D. E. K., Rintelmann, C. L., Roychoudhury, R., Schaut, R. 
G., Toepp, A. J., Gibson-Corley, K. N., Parrish, M., Pohl, N. L. B. and Petersen, C. A., 2018, 
Leishmania-derived Trimannose Modulates Inflammatory Response to Significantly Reduce 
Leishmania Major induced lesions, Infect. Immun., 86, e00672 17. 

Pohl, Nicola 
L.B. 

Vickman, Alison 
E. 

Current 2013-Present 
Vickman, A., Ashley, D., Baik, M. H. and Pohl, N. L. B., 2017, Effects of Varying the 6 
Position Oxidation State of Hexopyranoses: A Systematic Comparative Computational 
Analysis of 48 Monosaccharide Stereoisomers, J. Mol. Model., 23, 214. 

Pohl, Nicola 
L.B. 

Wooke, Zachary 
J. 

Current 2015-Present 

Peng, T., Wooke, Z. and Pohl, N. L. B., 2018, Scope and Limitations of Carbohydrate 
Hydrolysis for De Novo Glycan Sequencing Using a Hydrogen Peroxide/Metallopeptide-
based Glycosidase Mimic, Carbohydr. Res. 

Saliba, R. C., Wooke, Z. J., Nieves, G. A., Chu A.-H. A., Bennett, C. S. and Pohl, N. L. B., 
2018, Challenges in the Conversation of Manual Processes to Machine-assisted Syntheses: 
Activation of Thioglycosides Donors with Aryl(trifluoroethyl)iodonium Triflimide, Org. Lett., 80, 
800. 

Schlebach, 
Jonathan 

Chamness, Laura Current 2017-Present No Publications (New Entrant) 

Schlebach, 
Jonathan 

Harrington, Haley Current 2017-Present No Publications (New Entrant) 

Schlebach, 
Jonathan 

McKee, Andrew 
G. 

Current 2016-Present No Publications (New Entrant) 

Schlebach, 
Jonathan 

Roushar, Francis 
(Frank) 

Current 2016-Present No Publications (New Entrant) 

Schlebach, 
Jonathan 

Salazar, Martin D. Current 2016-Present No Publications (New Entrant) 

Setayeshgar, 
Sima 

Volz, C. Past 2008-2017 No Publications 

Setayeshgar, 
Sima 

Hagner, K. Current 2015-Present 

Hagner, K., Setayeshgar, S. and Lynch, M., 2018, Stochastic Protein Multimerization, Activity 
and Fitness, Phys. Rev. E., in press. 

Hagner, K., Setayeshgar, S., Lynch, M. and Higgs, P., 2018, Statistical Mechanics of Protein 
Multimerization and Aggregation, J. Chem. Phys., in press. 

Shaw, Sidney Comulada, R. Past 2012-2015 No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Shaw, Sidney Elliott, Andrew W. Past 2012-2017 

Vineyard, L., Elliott, A., Dhingra, S., Lucas, J.R., Shaw, S.L., 2013, Progressive Transverse 
Microtubule Array Organization in Hormone-induced Arabidopsis Hypocotyl Cells, The Plant 
Cell, 25(2), 662-676. 

Elliott, A. and Shaw, S. L., 2018, Microtubule Array Patterns Have a Common Underlying 
Architecture in Hypocotyl Cells, Plant Physiology, 176, 307-325. 

Elliott, A. and Shaw, S. L., 2018, Update Plant Cortical Microtubule Arrays, Plant Physiology, 
176, 94-105. 

Shaw, Sidney Vineyard, L. Past 2008-2014 

Vineyard, L., Elliott, A., Dhingra, S., Lucas, J.R., Shaw, S.L., 2013, Progressive Transverse 
Microtubule Array Organization in Hormone-induced Arabidopsis Hypocotyl Cells, The Plant 
Cell, 25(2), 662-676. 

Shaw, Sidney Thoms, David Current 2012-Present No Publications 

Shaw, Sidney True, Jillian H. Current 2013-Present No Publications 

Thielges, 
Megan 

Basom, Edward 
J. 

Past 2012-2017 

Basom, E.J., Manifold, B.A. and Thielges, M.C., 2017, Conformational Heterogeneity and the 
Affinity of Substrate Molecular Recognition by Cytochrome P450cam, Biochemistry, 56, 25, 
3248-3256. 

Basom, E.J., Maj, M., Cho, M. and Thielges, M.C., 2016, Site-specific Characterization of 
Cytochrome P450cam Conformations by Infrared Spectroscopy, Analytical Chemistry, 88, 
6598-6606. 

Horness, R.E., Basom, E.J., Mayer, J.P. and Thielges, M.C., 2016, Resolution of Site-
Specific Conformational Heterogeneity in Proline-Rich Molecular Recognition by Src 
Homology 3 Domains, Journal of the American Chemical Society, 138, 4, 1130-1133. 

Basom, E.J., Spearman, J.W. and Thielges, M.C., 2015, Conformational Landscape and the 
Selectivity of Cytochrome P450cam, Journal of Physical Chemistry B, 119, 22, 6620-6627. 

Horness, R.E., Basom, E.J. and Thielges, M.C., 2015, Site-selective characterization of Src 
homology 3 domain molecular recognition with cyanophenylalanine infrared 
probes, Analytical Methods, 7, 7234-7241. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Thielges, 
Megan 

Le Sueur, 
Amanda L. 

Past 2010-2016 

Le Sueur, A.L., Ramos, S., Ellefsen, J.D., Cook, S. and Thielges, M.C., 2017, Evaluation 
of p-(13C,15N-Cyano)phenylalanine as an Extended Time Scale 2D IR Probe of 
Proteins, Analytical Chemistry, 89, 10, 5254-5260. 

Ramos, S., Scott, K.J., Horness, R.E., Le Sueur, A.L. and Thielges, M.C., 2017, Extended 
timescale 2D IR probes of proteins: p-cyanoselenophenylalanine, Physical Chemistry 
Chemical Physics, 19, 10081-10086. 

Le Sueur, A.L., Schaugaard, R.N., Baik, M.-H. and Thielges, M.C., 2016, Methionine Ligand 
Interaction in a Blue Copper Protein Characterized by Site-Selective Infrared 
Spectroscopy, Journal of the American Chemical Society, 138, 7187-7193. 

Le Sueur, A.L., Horness, R.E. and Thielges, M.C., 2015, Applications of Two-Dimensional 
Infrared Spectroscopy, Analyst, 140, 4336-4349. 

Thielges, 
Megan 

Agh, Ryan E. Current 2016-Present No Publications (New Entrant) 

Thielges, 
Megan 

Bukowski, 
Gregory 

Current 2014-Present No Publications 

Thielges, 
Megan 

Horness, Rachel 
E. 

Current 2013-Present 

Ramos, S., Scott, K.J., Horness, R.E., Le Sueur, A.L. and Thielges, M.C., 2017, Extended 
timescale 2D IR probes of proteins: p-cyanoselenophenylalanine, Physical Chemistry 
Chemical Physics, 19, 10081-10086. 

Jacobs, A. D., Jovan Jose, K. V., Horness, R., Raghavachari, K., Thielges, M. C. and 
Clemmer, D. E., 2017, Cooperative Formation of Icosahedral Proline Clusters from Dimers, J. 
Am. Soc. Mass Spectrom, 29(1), 95-102. 

Horness, R.E., Basom, E.J., Mayer, J.P. and Thielges, M.C., 2016, Resolution of Site-
Specific Conformational Heterogeneity in Proline-Rich Molecular Recognition by Src 
Homology 3 Domains, Journal of the American Chemical Society, 138, 4, 1130-1133. 

Le Sueur, A.L., Horness, R.E. and Thielges, M.C., 2015, Applications of Two-Dimensional 
Infrared Spectroscopy, Analyst, 140, 4336-4349. 

Horness, R.E., Basom, E.J. and Thielges, M.C., 2015, Site-selective characterization of Src 
homology 3 domain molecular recognition with cyanophenylalanine infrared 
probes, Analytical Methods, 7, 7234-7241. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Thielges, 
Megan 

Ramos, Sashary Current 2015-Present 

Le Sueur, A.L., Ramos, S., Ellefsen, J.D., Cook, S. and Thielges, M.C., 2017, Evaluation 
of p-(13C,15N-Cyano)phenylalanine as an Extended Time Scale 2D IR Probe of 
Proteins, Analytical Chemistry, 89, 10, 5254-5260. 

Ramos, S., Scott, K.J., Horness, R.E., Le Sueur, A.L. and Thielges, M.C., 2017, Extended 
timescale 2D IR probes of proteins: p-cyanoselenophenylalanine, Physical Chemistry 
Chemical Physics, 19, 10081-10086. 

Tracey, 
William Dan 

Hwang, Richard Past (Duke) 2004-2009 

Hwang, R., Zhong, L., Xu, Y., Johnson, T., Zhang, F., Deisseroth, K. and Tracey, W. D., 
2007, Nociceptive Neurons Protect Drosophila Larvae from Parasitoid Wasps, 
Current Biology, 17(24), 2105-16. 

Zhong, L., Hwang, R. and Tracey, W. D., 2010, The Drosophila Gene Pickpocket 
Encodes a DEG/ENaC Protein Required for Mechanical Nociception, Current Biology, 
20(5), 429-34. 

Zhong, L., Bellemer, A., Honjo, K., Robertson, J., Hwang, R., Pitt, G. and Tracey, W. 
D., 2012, Thermosensory and Nonthermosensory Isoforms of Drosophila melanogaster 
TRPA1 Reveal Heat Sensor Domains of a ThermoTRP Channel Cell, Reports, 1(1), 
43-55. 

Hwang, R., Stearns, N. and Tracey, W. D., 2012, The Ankyrin Repeat Domain of the 
TRPA Protein Painless Is Important for Thermal Nociception but Not Mechanical 
Nociception, PLoS ONE, 7(1), e30090. 

Mauthner, S., Hwang, R. Y., Lewis, A. H., Xiao, Q., Tsubouchi, A., Wang, Y., Honjo, K., 
Skene, J. H. P., Grandl, J. and Tracey W. D., 2014, Balboa Binds to Pickpocket in vivo and is 
Required for Mechanical Nociception, Curr. Biol., 24(24), 2920-5. 

Tracey, 
William Dan 

Mauthner, 
Stephanie 

Past (Duke) 2009-2014 

Mauthner, S., Hwang, R. Y., Lewis, A. H., Xiao, Q., Tsubouchi, A., Wang, Y., Honjo, K., 
Skene, J. H. P., Grandl, J. and Tracey W. D., 2014, Balboa Binds to Pickpocket in vivo and is 
Required for Mechanical Nociception, Curr. Biol., 24(24), 2920-5. 

Honjo, K., Mauthner, S., Wang, Y., Skene, J. H. P and Tracey, W.D., 2016, Nociceptor 
Enriched Genes Required for Thermal Nociception, Cell Reports, 12, 16, 2, 295-303. 

Tracey, 
William Dan 

Robertson, 
Jessica 

Past (Duke) 2007-2013 

Zhong, L., Bellemer, A., Honjo, K., Robertson, J., Hwang, R., Pitt, G. and Tracey, W. D., 
2012, Thermosensory and Nonthermosensory Isoforms of Drosophila melanogaster TRPA1 
Reveal Heat Sensor Domains of a ThermoTRP Channel Cell, Reports, 1(1), 43-55. 

Robertson, J., Tsubouchi, A. and Tracey, W. D., 2013, Larval Defense Against Attack from 
Parasitoid Wasps Requires Nociceptive Neurons, PLoS ONE, 8(10), e78704. 

Tracey, 
William Dan 

Chin, Melanie Current Present 
Chin, M. and Tracey, W. D., 2017, Nociceptive Circuits: Can’t Escape Detection, Current 
Biology, 27(16), R796 R815. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Van 
Nieuwenhze, 
Michael 

Binder, Randall J. Past 2006-2013 No Publications 

Van 
Nieuwenhze, 
Michael 

Carmody, Seth D. Past 2007-2011 No Publications 

Van 
Nieuwenhze, 
Michael 

Garcia-Reynaga, 
Pablo 

Past 2007-2010 

Garcia Reynaga, P. and VanNieuwenhze, M. S., 2010, A New Total Synthesis of 
Patellamide A, Org. Lett., 10, 4621-4623. 

Garcia-Reynaga, P. and VanNieuwenhze, M. S., 2012, Biomimetic Synthesis of Cbz-(S)-
Dolaphenine, Tetrahedron Lett., 53, 4889-4893. 

Garcia-Reynaga, P., Carrillo, A. K. and VanNieuwenhze, M. S., 2012, Decarbonylative 
Approach to the Synthesis of Enamides from Amino Acids: Stereoselective Synthesis of the 
(S)-(Z)-Aminovinyl–D-Cysteine Unit of Mersacidin, Org. Lett., 14, 1030-1033. 

Van 
Nieuwenhze, 
Michael 

Guzman-
Martinez, A. 

Past 2002-2008 

Guzmán Martínez, A., Lamer, R. and VanNieuwenhze, M. S., 2007, Total Synthesis of 
Lysobactin, J. Am. Chem. Soc., 129, 6017-6021. 

Guzmán-Martínez, A. and VanNieuwenhze, M. S., 2007, An Operationally Simple and 
Efficient Synthesis of Orthogonally Protected L-threo-b-Hydroxyasparagine, Synlett, 10, 1513-
1516. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Van 
Nieuwenhze, 
Michael 

Hall, Edward A. Past 2009-2014 

Kuru, E., Hughes, H. V., Brown, P. J. B., Hall, E., Tekkam, S., dePedro, M. A., Brun, Y. V. 
and VanNieuwenhze, M. S., 2012, Direct Fluorescent Labeling of Newly Synthesized 
Peptidoglycan in Live Bacterial Cells, Angew. Chem. Int. Ed., 51, 12519-12523. 

Kuru, E., Hughes, H. V., Brown, P. J. B., Hall, E., Tekkam, S., Cava, F., de Pedro, M. A., 
Brun, Y. V. and VanNieuwenhze, M. S., 2012, Direct Fluorescent Labeling of Newly 
Synthesized Peptidoglycan in Live Bacterial Cells, Angew. Chem., 124, 12687-12691. 

Hall, E. A., Kuru, E. and VanNieuwenhze, M. S., 2012, Solid-Phase Synthesis of Lysobactin 
(Katanosin B): Insights into Structure and Function, Org. Lett., 14, 2730-2733. 

Liechti, G., Kuru, E., Hall, E., Kalinda, A., Brun, Y. V., VanNieuwenhze, M. S. and Maurelli, A. 
T., 2013, A New Metabolic Cell Wall Labeling Method Reveals Peptidoglycan in Chlamydia 
trachomatis, Nature, 506, 507-510. 

Pilhofer, M., Aistleitner, K., Biboy, J., Gray, J., Kuru, E., Hall, E., Brun, Y. V., 
VanNieuwenhze, M. S., Vollmer, W., Horn, M. and Jensen, G., 2013, Chlamydial 
Peptidoglycan: Bacteria with a Murein Sacculus but without FtsZ, Nat. Commun., 4, 2856. 

Kuru, E., Tekkam, S., Hall, E., Brun, Y. V. and VanNieuwenhze, M. S., 2015, Synthesis of 
Fluorescent D-amino Acids and Their Use for Probing Peptidoglycan Synthesis and Bacterial 
Growth in situ, Nat. Protoc., 10, 33-52. 

Hsu, Y.-P., Rittichier, J., Kuru, E., Yablonowski, J., Pasciak, E., Tekkam, S., Hall, E., Murphy, 
B., Lee, T. K., Garner, E. C., Huang, K. C., Brun, Y. V. and VanNieuwenhze, M. S., 2017, Full 
Color Palette of Fluorescent D-amino Acids for in situ Labeling of Bacterial Cell Walls, Chem. 
Sci., 8, 6313-6321. 

Van 
Nieuwenhze, 
Michael 

Olivier, Kevin Past 2007-2010 

Olivier, K. S. and VanNieuwenhze, M.S., 2010, Synthetic Studies toward the 
Mannopeptimycins: Synthesis of Orthogonally Protected b-Hydroxyenduracididines, Org. 
Lett., 12, 1680-1683. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Van 
Nieuwenhze, 
Michael 

Rittichier, 
Jonathan T. 

Past 2010-2016 

Pasciak, E. M., Rittichier, J. R., Chen, C. H., Mubarak, M., VanNieuwenhze, M. S. and 
Peters, D. G., 2014, Electroreductive Dimerization of Coumarin and Coumarin Analogues at 
Carbon Cathodes, J. Org. Chem., 80(1), 274-280. 

Boersma, M. J., Kuru, E., Rittichier, J. T., VanNieuwenhze, M. S., Brun, Y. V. and Winkler, 
M. E., 2015, Minimal Peptidoglycan Turnover in Wild-Type and PG Hydrolase and Cell 
Division Mutants of Streptococcus pneumoniae D39 Growing Planktonically and in Host-
Relevant Biofilms, J. Bacteriol., 197, 3463-3471. 

Kuru, E., Lambert, C., Rittichier, J., Till, R., Ducret, A., Derouaux, A., Gray, J., Biboy, J., 
Vollmer, W., VanNieuwenhze, M. S., Brun, Y. and Sockett, R. E., 2017, Fluorescent D-amino 
Acids Reveal Bicellular Cell Wall Modifications Important for Bdellovibrio bacteriovorus 
Predation Including L,D-transpeptidase-mediated Prey Strengthening, Nat. Microbiol., 2, 
1648-1657. 

Hsu, Y.-P., Rittichier, J., Kuru, E., Yablonowski, J., Pasciak, E., Tekkam, S., Hall, E., 
Murphy, B., Lee, T. K., Garner, E. C., Huang, K. C., Brun, Y. V. and VanNieuwenhze, M. S., 
2017, Full Color Palette of Fluorescent D-amino Acids for in situ Labeling of Bacterial Cell 
Walls, Chem. Sci., 8, 6313-6321. 

Van 
Nieuwenhze, 
Michael 

Wohlrab, A. Past 2002-2008 

Wohlrab, A., Lamer, R. and VanNieuwenhze, M. S., 2007, Total Synthesis of Plusbacin 
A3: A Depsipeptide Antibiotic Active Against Vancomycin-Resistant Bacteria, J. Am. Chem. 
Soc., 129, 4175-4177. 

Perelman, L. A., Schwarz, M. P., Wohlrab, A., VanNieuwenhze, M. S. and Sailor, M. 
J., 2007, A Simplified Biomolecule Attachment Strategy for Biosensing Using a Porous Si 
Oxide Interferometer, Phys. Stat. Sol., 204, 5, 1394-1398. 

Kim, S. J., Singh, M., Wohlrab, A., Yu, T.-Y., O’Connor, R. D., VanNieuwenhze, M. S. and 
Schaefer, J., 2013, Isotridecanyl Side Chain of Plusbacin A3 is Essential for the 
Transglycosylase Inhibition of Peptidoglycan Biosynthesis, Biochemistry, 52, 1973-1979. 

Van 
Nieuwenhze, 
Michael 

Booher, Garrett 
C. 

Current 2014-Present 
Hsu, Y.-P., Radkov. A., Booher, G. and VanNieuwenhze, M. S., 2018, Imaging Bacterial Cell 
Wall Biosynthesis, Ann. Rev. Biochem., 87, 22.1-22.24. 

Van 
Nieuwenhze, 
Michael 

Klapper, Lily Current 2017-Present No Publications (New Entrant) 

Van 
Nieuwenhze, 
Michael 

MacKnight, 
Michael 

Current 2016-Present No Publications (New Entrant) 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Van 
Nieuwenhze, 
Michael 

Murphy, Brennan 
A. 

Current 2015-Present 

Hsu, Y. P., Rittichier, J., Kuru, E., Yablonowski, J., Pasciak, E., Tekkam, S., Hall, E., Murphy, 
B., Lee, T. K., Garner, E. C., Huang, K. C., Brun, Y. V. and VanNieuwenhze, M. S., 2017, Full 
Color Palette of Fluorescent D-amino Acids for in situ Labeling of Bacterial Cell Walls, Chem. 
Sci., 8, 6313-6321. 

Van 
Nieuwenhze, 
Michael 

Paulishak, Wyatt Current 2016-Present No Publications (New Entrant) 

Van 
Nieuwenhze, 
Michael 

Yablonowski, 
Jacob J. 

Current 2014-Present 

Hsu, Y. P., Rittichier, J., Kuru, E., Yablonowski, J., Pasciak, E., Tekkam, S., Hall, E., 
Murphy, B., Lee, T. K., Garner, E. C., Huang, K. C., Brun, Y. V. and VanNieuwenhze, M. S., 
2017, Full Color Palette of Fluorescent D-amino Acids for in situ Labeling of Bacterial Cell 
Walls, Chem. Sci., 8, 6313-6321. 

Walczak, 
Claire E. 

Hertzer, K. M. Past 2001-2008 

Hertzer, K. M., Ems McClung, S. and Walczak, C. E., 2003, Kin I Kinesins: Insights into the 
Mechanism of Depolymerization, Crit. Rev. Biochem. Mol. Biol., 38, 453-469. 

Hertzer, K. M., Ems-McClung, S. C., Kline-Smith, S. L., Lipkin, T., Gilbert, S. P. and Walczak, 
C. E., 2006, Full Length Dimeric MCAK is a More Efficient Microtubule Depolymerase than 
Minimal Domain Monomeric MCAK", Mol. Biol. Cell., 17, 700-710. 

Ems-McClung, S. C., Hertzer, K. M., Zhang, X., Miller, M. and Walczak, C. E., 2007, The 
Interplay of the N- and C-terminal Domains of MCAK Control Microtubule Depolymerization 
Activity and Spindle Assembly, Mol. Biol. Cell., 18, 282-294. 

Hertzer, K. M. and Walczak, C.E., 2008, The C-termini of Tubulin and the Specific Geometry 
of Tubulin Substrates Influence the Depolymerization Activity of MCAK, Cell Cycle, 7, 2727-
2737. 

73

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   
 Page 316

 
   

 
    

 
 

 
  

 
     

     
 

 
 

    

 
 

 
 

  
       

     
 

 
 

    

    
  

      

     

   
 

  

   
 

 

-

-

-



Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Walczak, 
Claire E. 

Rizk, R. S. Past 2003-2009 

Rizk, R. S. and Walczak C.E., 2005, Chromosome Dynamics: Actin’s Gone Fishing, Curr. 
Biol., 15, R841-R842. 

Stout, J. R., Rizk, R. S., Kline, S. L. and Walczak, C. E., 2006, Deciphering Protein Function 
During Mitosis in PtK Cells Using RNAi, BMC Cell Biol., 7, 26. 

Stout, J. R., Rizk, R. S. and Walczak, C. E., 2009, Protein Inhibition by Microinjection and 
RNA-mediated Interference in Tissue Culture Cells: Complimentary Approaches to Study 
Protein Function, Methods in Mol. Biol., 518, 77-97. 

Rizk, R. S., Bohannon, K., Wetzel, L., Powers, J. A., Shaw, S. L. and Walczak, C. E., 2009, 
MCAK and Paclitaxel Have Differential Effects on Spindle Organization and Microtubule 
Dynamics, Mol. Biol. Cell., 2, 1639-1651. 

Walczak, C. E., Rizk, R. S. and Shaw, S. L., 2010, The Use of Fluorescence Redistribution 
after Photobleaching for Analysis of Cellular Microtubule Dynamics, Methods Cell Biol., 97, 
35-52. 

Walczak, 
Claire E. 

Weaver, L. N. Past 2009-2015 

Cai, S., Weaver, L. N., Ems McClung, S. C. and Walczak, C. E., 2009, Kinesin 14 Family 
Proteins HSET/XCTK2 Control Spindle Morphology by CrossLinking and Sliding 
Microtubules, Mol. Biol. Cell., 20, 1348-1359. 

Cai, S., Weaver, L. N., Ems-McClung, S. C. and Walczak, C. E., 2010, Proper Organization 
of Microtubule Minus-Ends is Needed for Midzone Stability and Cytokinesis, Curr. Biol., 20, 
880-5. 

Weaver, L. N., Ems-McClung, S. C., Stout, J. R., LeBlanc, C., Shaw, S. L. Gardner, M. K. 
and Walczak, C. E., 2011, Kif18A Utilizes a Microtubule Binding Site in the Tail for Plus-end 
Localization and Spindle Length Regulation, Curr. Biol., 21, 1500-1506. 

Weaver, L. N. and Walczak, C. E., 2011, Hanging On by a Tail, Bioarchitecture, 1, 236-239. 

Weaver, L. N. and Walczak, C. E., 2011, Kinesin-8s Hang on by a Tail, Bioarchitecture, 1(5), 
236-9. 

Weaver, L. N. and Walczak, C. E., 2015, Spatial Gradients Controlling Spindle Assembly, 
Biochem. Soc. Trans., 43, 7-12. 

Weaver, L. N., Ems-McClung, S. C., Chen, S.-H. R, Yang, G., Shaw, S. L. and Walczak, C. 
E., 2015, The Ran-GTP Gradient Spatially Regulates XCTK2 in the Spindle, Current Biology, 
25(11), 1509-1514. 

74

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   
 Page 317

 
   

 
    

 
 

   

  
 

  
     

    
  

   

  

  

  
   

 

 
 

   

    
  

  

    
  

 

  
  

     

    
 

   
  

       
     

 

- -



Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Walczak, 
Claire E. 

Yount, Amber L. Past 2008-2018 

Stout, J. R., Yount, A. L., Powers, J. A., LeBlanc, C., Ems McClung, S. C. and Walczak, C. 
E., 2011, Kif18B Interacts with EB1 and Controls Astral Microtubule Length during Mitosis, 
Mol. Biol. Cell., 22, 3070-3080. 

Yount, A. L., Zong., H. and Walczak, C. E., 2015, Regulatory Mechanisms that Control 
Mitotic Kinesins, Exp. Cell Res., 334, 70-77. 

Winkler, 
Malcolm E. 

Barendt, Skye M. Past 2005-2010 

Barendt, S. M., Land, A. D., Sham, L. T., Ng, W. L., Tsui, H. C., Arnold, R. J. and Winkler, M. 
E., 2009, Influences of capsule on cell shape and chain formation of wild-type and pcsB 
mutants of serotype 2 Streptococcus pneumoniae, J Bacteriol., 191, 3024-3040. 

Wayne, K. J., Sham, L. T., Tsui, H. C., Gutu, A. D., Barendt, S. M., Keen, S. K. and Winkler, 
M. E., 2010, Localization and cellular amounts of the WalRKJ (VicRKX) two-component 
regulatory system proteins in serotype 2 Streptococcus pneumoniae, J Bacteriol., 19, 4388-
4394. 

Barendt, S. M., Sham, L. T. and Winkler, M. E., 2011, Characterization of Mutants Deficient 
in the L,D-carboxypeptidase (DacB) and WalRK (VicRK) Regulon, Involved in Peptidoglycan 
Maturation of Streptococcus pneumoniae Serotype 2 strain D39, J Bacteriol., 193, 2290-
2300. 

Sham, L. T., Barendt, S. M., Kopecky, K. E. and Winkler, M. E., 2011, Essential PcsB 
Putative Peptidoglycan Hydrolase Interacts with the Essential FtsXSpn Cell Division Protein 
in Streptococcus pneumoniae D39, Proc. Natl. Acad. Sci. U S A., 108, E1061-9. 

Sham, L. T., Tsui, H. C., Land, A. D., Barendt, S. M. and Winkler, M. E., 2012, Recent 
Advances in Pneumococcal Peptidoglycan Biosynthesis Suggest New Vaccine and 
Antimicrobial Targets, Curr. Opin. Microbiol., 15, 194-203. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Winkler, 
Malcolm E. 

Boersma, Michael 
J. 

Past 2011-2017 

Tsui, H. C. T., Boersma, M. J., Vella, S. A., Kocaoglu, O., Kuru, E., Peceny, J. K., Carlson, 
E. E., VanNieuwenhze, M. S., Brun, Y. V., Shaw, S. L. and Winkler, M. E., 2014, Pbp2x 
Localizes Separately for Pbp2b and Other Peptidoglycan Synthesis Proteins During Later 
Stages of Cell Division of Streptococcus pneumoniae D39, Molec. Microbiol. 94, 21-40. 

Boersma, M. J., Kuru, E., Rittichier, J. T., VanNieuwenhze, M. S., Brun, Y. V. and Winkler, 
M. E., 2015, Minimal Peptidoglycan Turnover in Wild-Type and PG Hydrolase and Cell 
Division Mutants of Streptococcus pneumoniae D39 Growing Planktonically and In Host-
Relevant Biofilms, J Bacteriol., 197, 3472-3485. 

Rued, B. E. Zheng, J. J., Mura, A., Tsui, H.-C. T., Boersma, M. J., Mazny, J. L., Corona, F., 
Perez, A. J., Fadda, D., Doubravová, L., Buriankiva, L., Branny, P., Massidda, O. and 
Winkler, M. E., 2017, Suppression and Synthetic-Lethal Genetic Relationships of ΔgpsB 
Mutations Indicate that GpsB Mediates Protein Phosphorylation and Penicillin-Binding Protein 
Interactions in Streptococcus pneumoniae D39, Molec. Microbiol., 103, 931-957. 

Sharifzadeh, S., Boersma, M. J., Koczoglu, O., Shokri, A., Brown, C. L., Shirley, J., Winkler, 
M. E. and Carlson, E., E., 2017, Novel Electrophilic Scaffold for Imaging of Essential 
Penicillin-Binding Proteins Activity-Based Probe for Selective Imaging of an Essential PBP in 
Streptococcus pneumoniae, ACS Chem. Biol., 12, 2849-2857. 

Winkler, 
Malcolm E. 

Land, Adrain D. Past 2005-2011 

Barendt, S. M., Land, A. D., Sham, L. T., Ng, W. L., Tsui, H. C., Arnold, R. J. and Winkler, M. 
E., 2009, Influences of Capsule on Cell Shape and Chain Formation of Wild-type and pcsB 
Mutants of Serotype 2 Streptococcus pneumoniae, J Bacteriol., 191, 3024-3040. 

Land, A. D. and Winkler, M. E., 2011, The Requirement for Pneumococcal MreC and MreD is 
Relieved by Inactivation of the Gene Encoding PBP1a, J Bacteriol., 193, 4166-4179. 

Sham, L. T., Tsui, H. C., Land, A. D., Barendt, S. M. and Winkler, M. E., 2012, Recent 
Advances in Pneumococcal Peptidoglycan Biosynthesis Suggest New Vaccine and 
Antimicrobial Targets, Curr. Opin. Microbiol., 15, 194-203. 

Land, A.D., Tsui, H.-C. T., Kocaoglu, O., Vella, S., Shaw, S. L., Keen, S. K., Sham, L.-T., 
Carlson, E. E. and Winkler, M. E., 2013, Requirement of Essential Pbp2x and GpsB for 
Septal Ring Closure in Streptococcus pneumoniae D39, Molec. Microbiol., 90, 939 55. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Winkler, 
Malcolm E. 

Ramos 
Montanez, Smirla 

Past 2004-2010 

Ramos Montanez, S., Tsui, H. C., Wayne, K. J., Morris, J. L., Peters, L. E., Zhang, F., 
Kazmierczak, K. M., Sham, L. T. and  Winkler, M. E., 2008, Polymorphism and regulation of 
the spxB (pyruvate oxidase) virulence factor gene by a CBS-HotDog domain protein (SpxR) 
in serotype 2 Streptococcus pneumoniae, Mol Microbiol., 67, 729-746. 

Winkler, M. E. and Ramos-Montanez, S., 2009, Biosynthesis of Histidine. Escherichia coli 
and Salmonella: Cellular and Molecular Biology, Third Edition (The “Black Book”), ASM 
EcoSal website (Module 3.6.1.9). EcoSal-Plus. 

Ramos-Montanez, S., Kazmierczak, K. M., Hentchel, K. L. and Winkler, M. E., 2010, 
Instability of ackA (acetate kinase) Mutations and Their Effects on Acetyl Phosphate and ATP 
Amounts in Streptococcus pneumoniae D39, J Bacteriol., 192, 6390-6400. 

Lisher, J. P., Tsui, H.-C. T., Ramos-Montanez, S., Hentchel, K. L., Carroll, K. S., Winkler, M. 
E. and Giedroc, D. P., 2017, Biological and Chemical Adaptation to Endogenous Hydrogen 
Peroxide Production in Streptococcus pneumoniae D3, mSphere, 2(1), e00291-16. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Winkler, 
Malcolm E. 

Wayne, Kyle J. Past 2005-2011 

Lanie, J. A., Ng, W. L., Kazmierczak, K. M., Andrzejewski, T. M., Davidsen, T. M., Wayne, K. 
J., Tettelin, H., Glass, J. I. and Winkler, M. E., 2007, Genome Sequence of Avery's Virulent 
Serotype 2 Strain D39 of Streptococcus pneumoniae and Comparison with that of 
Unencapsulated Laboratory Strain R6, J. Bacteriol., 189, 38-51. 

Ramos-Montanez, S., Tsui, H. C., Wayne, K. J., Morris, J. L., Peters, L. E., Zhang, F., 
Kazmierczak, K. M., Sham, L. T. and  Winkler, M. E., 2008, Polymorphism and Regulation of 
the spxB (pyruvate oxidase) Virulence Factor Gene by a CBS-HotDog Domain Protein (SpxR) 
in Serotype 2 Streptococcus pneumoniae, Mol. Microbiol., 67, 729-746. 

Kazmierczak, K. M., Wayne, K. J., Rechtsteiner, A. and Winkler, M. E., 2009, Roles of 
rel(Spn) in Stringent Response, Global Regulation and Virulence of Serotype 2 Streptococcus 
pneumoniae D39, Mol. Microbiol., 72, 590-611. 

Gutu, A. D., Wayne, K. J., Sham, L. T. and Winkler, M. E., 2010, Kinetic Characterization of 
the WalRKSpn (VicRK) Two-component System of Streptococcus pneumoniae: Dependence 
of WalKSpn (VicK) Phosphatase Activity on its PAS Domain, J. Bacteriol., 192, 2346-2358. 

Wayne, K. J., Sham, L. T., Tsui, H. C., Gutu, A. D., Barendt, S. M., Keen, S. K. and Winkler, 
M. E., 2010, Localization and Cellular Amounts of the WalRKJ (VicRKX) Two-component 
Regulatory System Proteins in Serotype 2 Streptococcus pneumoniae, J Bacteriol., 19, 4388-
4394. 

Biller, S. J., Wayne, K. J., Winkler, M. E. and Burkholder, W. F., 2011, The Putative 
Hydrolase YycJ (WalJ) Affects the Coordination of Cell Division with DNA Replication in 
Bacillus subtilis and May Play a Conserved Role in Cell Wall Metabolism, J. Bacteriol., 193, 
896-908. 

Tsui, H. C., Keen, S. K., Sham, L. T., Wayne, K. J. and Winkler, M. E., 2011, Dynamic 
Distribution of the SecA and SecY Translocase Subunits and Septal Localization of the HtrA 
Surface Chaperone/protease during Streptococcus pneumoniae D39 Cell Division, MBio., 
2(5), e00202-11. 

Wayne, K. J., Li, S., Kazmierczak, K. M., Tsui, H. C. and Winkler, M. E., 2012, Involvement of 
WalK (VicK) Phosphatase Activity in Setting WalR (VicR) Response Regulator 
Phosphorylation Level and Limiting Cross-talk in Streptococcus pneumoniae D39 Cells, Mol 
Microbiol., 86, 645-660. 

Zheng, J. J., Sinha, D., Wayne, K. J. and Winkler, M. E., 2016. Physiological Roles of the 
Dual Phosphate Transporter Systems in Low and High Phosphate Conditions and in Capsule 
Maintenance of Streptococcus pneumoniae D39, Front Cell Infect. Microbiol., 6, 63. 

Winkler, 
Malcolm E. 

Garrett, Abigail H. Current 2013-Present No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Winkler, 
Malcolm E. 

Lamanna, 
Melissa M. 

Current 2013-Present No Publications (Joined Lab in 2016) 

Winkler, 
Malcolm E. 

Perez, Amilcar Current 2013-Present 

Hoover, S. E., Perez, A. J., Tsui, H. C. T., Sinha, D., Smiley, D. L., DiMarchi, R. D., Winkler, 
M. E. and Lazazzera, B. A., 2015, A New Quorum Sensing System (TprA/PhrA) for 
Streptococcus pneumoniae D39 That Regulates a Lantibiotic Biosynthesis Gene Cluster, 
Molec. Micro., 97, 229-243. 

Rued, B. E., Zheng, J. J., Mura, A., Tsui, H.-C. T., Boersma, M. J., Mazny, J. L., Corona, F., 
Perez, A. J., Fadda, D., Doubravová, L., Buriankiva, L., Branny, P., Massidda, O. and 
Winkler, M. E., 2017, Suppression and Synthetic-Lethal Genetic Relationships of ΔgpsB 
Mutations Indicate that GpsB Mediates Protein Phosphorylation and Penicillin-Binding Protein 
Interactions in Streptococcus pneumoniae D39, Molec. Microbiol., 103, 931-957. 

Mura A, Fadda, D., Perez, A. J., Danforth, M. L., Musu, D., Rico, A. I., Krupka, M., Denapaite, 
D., Tsui, H.-C. T., Winkler, M. E., Branny, P., Vicente, P. M., Margolin, W. and Massidda, O., 
2017, Roles of Essential FtsA in Cell Growth and Division of Streptococcus pneumoniae, J. 
Bacteriol., 199, 3e00608-16. 

Zheng, J. J., Perez, A. J., Tsui, H.-C. T., Massidda, O. and Winkler, M. E., 2017, Absence of 
the KhpA and KhpB (JAG/EloR) RNA-Binding Proteins Suppresses the Requirement for 
PBP2b by Overproduction of FtsA in Streptococcus pneumoniae D39, 2017, Molec. 
Microbiol., 106, 793 814. 

Winkler, 
Malcolm E. 

Rued, Britta E. Current 2013-Present 

Fu, Y., Bruce, K. E., Rued, B. E., Winkler, M. E. and Giedroc, D. P., 2016, 1H, 13C, 15N 
Resonance Assignments of the Extracellular Loop 1 Domain (ECL1) of Streptococcus 
pneumoniae D39 FtsX, an Essential Cell Division Protein Biomolec NMR Assign, 10, 89-92. 

Tsui, H.-C. T., Zheng, J. J., Magallon, A. N., Ryan, J. D., Yunck, R., Rued, B. E., Bernhardt, 
T. G. and Winkler, M. E., 2016, Suppression of a Deletion Mutation in the Gene Encoding 
Essential PBP2b Reveals a New Lytic Transglycosylase Involved in Peripheral Peptidoglycan 
Synthesis in Streptococcus pneumoniae D39, Molec. Microbiol. 100, 1039-65. 

Bajaj, R., Bruce, K. E., Davidson, A. L., Rued, B. E., Stauffacher, C. V. and Winkler, M. E., 
2016, Biochemical Characterization of Essential Cell Division Proteins FtsX and FtsE That 
Mediate Peptidoglycan Hydrolysis by PcsB in Streptococcus pneumoniae, MicrobiologyOpen, 
5(5), 738-752. 

Rued, B. E., Zheng, J. J., Mura, A., Tsui, H.-C. T., Boersma, M. J., Mazny, J. L., Corona, F., 
Perez, A. J., Fadda, D., Doubravová, L., Buriankiva, L., Branny, P., Massidda, O. and 
Winkler, M. E., 2017, Suppression and Synthetic-Lethal Genetic Relationships of ΔgpsB 
Mutations Indicate that GpsB Mediates Protein Phosphorylation and Penicillin-Binding Protein 
Interactions in Streptococcus pneumoniae D39, Molec. Microbiol., 103, 931 957. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Yu, Yan Sanchez, Lucero Current 2013-Present 

Chen, B., Jia, Y., Gao, Y., Sanchez, L., Anthony, S. M. and Yu, Y., 2014, Janus particles as 
artificial antigen-presenting cells for T cell activation, ACS Appl. Mater. Interfaces, 6, 18435-9. 

Sanchez, L., Patton, P., Anthony, S. M., Yi, Y. and Yu, Y., 2015, Tracking single particle 
rotation during macrophage uptake, Soft Matter 11, 5346-52. 

Yi, Y., Sanchez, L., Gao, Y. and Yu, Y., 2016, Janus particles for biological imaging and 
sensing, Analyst 141, 3526-39. 

Gao, Y., Yu, Y.-Q., Sanchez, L. and Yu, Y., 2017, Seeing the Unseen: Imaging Rotation in 
Cells with Designer Anisotropic Particles, Micron 101, 123-31. 

Yi, Y., Sanchez, L., Gao, Y., Lee, K. and Yu, Y., 2017, Interrogating Cellular Functions with 
Designer Janus Particles, Chem. Mater., 29, 1448-60. 

Sanchez, L., Yi, Y. and Yu, Y., 2017, Effect of Partial PEGylation on Particle Uptake by 
Macrophages, Nanoscale, 9, 288-97. 

Yi, Y., Lee, K., Sanchez, L. and Yu, Y., 2017, Janus Particles for Biomedical Applications, In 
Soft, Hard and Hybrid Janus Structures, World Scientific (Europe): London, pp 405-449. 

Yu, Yan Sigua, Levi Current 2017-Present No Publications (New Entrant) 

Yu, Yan Wiemann, Jared Current 2017-Present No Publications (New Entrant) 

Zaleski, 
Jeffrey M. 

Boerner, Leigh K. Past 2004-2011 

Boerner, L. J. K. and Zaleski, J. M, 2005, Metal complex DNA interactions: from transcription 
inhibition to photoactivated cleavage, Current Opinion in Chemical Biology, 9, 2, 135-144. 

Boerner, L. J. K., Mazumder, S., Pink, M., Baik, M.-H. and Zaleski, J. M., 2011, 
Conformational and Electronic Consequences in Crafting Extended π-Conjugated Light-
Harvesting Macrocycles, Chemistry A European Journal, 17, 51, 14539-14551. 

Boerner, L. J. K., Nath, M., Pink, M. and Zaleski, J. M., 2011, Synthesis of Unique Extended 
π Structures by Pt-Mediated Benzannulation of Nickel(II) Tetraalkynylporphyrins, Chemistry 
A European Journal, 17, 34, 9311-9315. 

Boerner, L. J. K., Pink, M., Park, H., LeSueur, A. and Zaleski, J. M., 2013, Spin-State Control 
of Thermal and Photochemical Bergman Cyclization, Chemical Communications, 49, 21, 
2145-2147. 

Boerner, L. J. K., Dye, D. F., Kopke, T. and Zaleski, J. M., 2013, Expansion and Contraction: 
Shaping the Porphyrin Boundary via Diradical Reactivity, Coordination Chemistry Reviews, 
257, 2, 599-620. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Zaleski, 
Jeffrey M. 

Dye, David. F. Past 2001-2011 

Marchenko, A. V., Vedernikov, A. N., Dye, D. F., Pink, M., Zaleski, J. M. and Caulton, K. G., 
2002, An Electron-Excessive Nitrosyl Complex: Reactivity of a Ligand-Centered Radical 
Leading to Coordinated HNO, Inorganic Chemistry, 41, 16, 4087-4089. 

Byrnes, M. J., Chisholm, M. H., Dye, D. F., Hadad, C. M., Pate, B. D., Wilson, P. J. and 
Zaleski, J. M., 2004, 9,10-Anthracene dicarboxylate bridged complexes with M2 quadruply 
bonded dimetal units: [{M2(O2CtBu)3}2(µ-9,10-An(CO2)2)], where M = Mo or W, Dalton 
Transactions, 4, 523-529. 

Marchenko, A. V., Vedernikov, A. N., Dye, D. F., Pink, M., Zaleski, J. M. and Caulton, K., 
2004, Reactivity of the Hydrido/Nitrosyl Radical MHCl(NO)(CO)(PiPr3)2, M  Ru, Os, 
Inorganic Chemistry, 43, 1, 351-360. 

Bhattacharyya, S., Dye, D. F., Pink, M. and Zaleski, J. M., 2005, A geometric switching 
approach toward thermal activation of metalloenediynes, Chemical Communications, 42, 
5295-5297. 

Chipara, M., Beezhold, W., Webb, T., Zaleski, J. M., Stephenson, K., Dye, D. and Lau, K.-T., 
2005, Electron spin resonance studies on electron beam irradiated carbon nanotubes 
dispersed in styrene-isoprene-styrene block copolymer, Materials Research Society 
Symposium Proceedings, 851, 211-216. 

Pulikkathara, M. X., Pena-Paras, L., McIntosh, D., Chipara, M., Wilkins, R., Barrera, E. V., 
Dye, D. and Zaleski, J. M., 2005, Proton beam induced modifications in multi-functional 
polyethylene-based carbon nanotubes composites, Materials Research Society Symposium 
Proceedings, 851, 261-266. 

Magyar, J. S., Weng, T.-C., Stern, C. M., Dye, D. F., Rous, B. W., Payne, J. C., Bridgewater, 
B. M., Mijovilovich, A., Parkin, G. and Zaleski, J. M., 2005, Reexamination of Lead(II) 
Coordination Preferences in Sulfur-Rich Sites: Implications for a Critical Mechanism of Lead 
Poisoning, Journal of the American Chemical Society, 127, 26, 9495-9505. 

Dye, D. F., Raghavachari, K. and Zaleski, J. M., 2008, Electronic and vibrational analysis of 
porphyrazine liquid-crystalline structure: toward photochemical phase switching, Inorganica 
Chimica Acta, 361, 4, 1177-1186. 

Dye, D. F., Kopke, T., Ramabhadran, R. O., Raghavachari, K. and Zaleski, J. M., 2011, 
Gating the Mechanistic Pathway to the Elusive 4-Membered Ring Azeteoporphyrin, Journal of 
the American Chemical Society, 133, 33, 13110-13120. 

Boerner, L. J. K., Dye, D. F., Kopke, T. and Zaleski, J. M., 2013, Expansion and Contraction: 
Shaping the Porphyrin Boundary via Diradical Reactivity, Coordination Chemistry Reviews, 
257, 2, 599-620. 

Zaleski, 
Jeffrey M. 

Kumka, Joseph Past 2012-2015 No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Zaleski, 
Jeffrey M. 

Lindahl, Sarah E. Past 2009-2017 

Walker, J. M., Gou, L., Bhattacharyya, S., Lindahl, S. E. and Zaleski, J. M., 2011, 
Photothermal Plasmonic Triggering of Au Nanoparticle Surface Radical Polymerization, 
Chemistry of Materials, 23, 23, 5275-5281. 

Lindahl, S. E., Park, H., Pink, M. and Zaleski, J. M., 2013, Utilizing Redox-Mediated 
Bergman Cyclization toward the Development of Dual-Action Metalloenediyne Therapeutics, 
Journal of the American Chemical Society, 135, 10, 3826-3833. 

Porter, M. R. and Lindahl, S. E., Lietzke, A., Metzger, E. M., Wang, Q., Henck, E., Chen, C.-
H., Niu, H., Zaleski, J. M., 2017, Metal-Mediated Diradical Tuning for DNA Replication Arrest 
via Template Strand Scission, Proceedings of the National Academy of Sciences of the 
United States of America. 

Zaleski, 
Jeffrey M. 

Porter, Meghan 
R. 

Past 2007-2015 

Porter, M. R., Kochi, A., Karty, J.A., Lim, M. H. and Zaleski, J. M., 2015, Chelation Induced 
Diradical Formation as an Approach to Modulation of the Amyloid-β Aggregation Pathway, 
Chemical Science, 6, 2, 1018-1026. 

Porter, M. R. and Zaleski, J. M., 2016, The Role of Ligand Covalency in the Selective 
Activation of Metalloenediynes for Bergman Cyclization, Polyhedron, 103, Part A, 187-195. 

Porter, M. R. and Lindahl, S. E., Lietzke, A., Metzger, E. M., Wang, Q., Henck, E., Chen, C.-
H., Niu, H., Zaleski, J. M., 2017, Metal-Mediated Diradical Tuning for DNA Replication Arrest 
via Template Strand Scission, Proceedings of the National Academy of Sciences of the 
United States of America. 

Zaleski, 
Jeffrey M. 

Walker, Joan M. Past 2007-2015 

Walker, J. M., Gou, L., Bhattacharyya, S., Lindahl, S. E. and Zaleski, J. M., 2011, 
Photothermal Plasmonic Triggering of Au Nanoparticle Surface Radical Polymerization, 
Chemistry of Materials, 23, 23, 5275-5281. 

Walker, J. M. and Zaleski, J. M., 2014, Non-Enzymatic Remodeling of Fibrin Biopolymers via 
Photothermally-Triggered Radical-Generating Nanoparticles, Chemistry of Materials, 26, 10, 
5120-5130. 

Walker, J. M. and Zaleski, J. M., 2015, Magnetically Triggered Radical-Generating Fe3O4 
Nanoparticles for Biopolymer Restructuring: Application to the Extracellular Matrix, Chemistry 
of Materials, 27, 24, 8448-8456. 

Walker, J. M. and Zaleski, J. M., 2016, A Simple Route to Diverse Noble Metal-Decorated 
Iron Oxide Nanoparticles for Catalysis, Nanoscale, 8, 3, 1535-1544. 

Zaleski, 
Jeffrey M. 

Beatty, Madeline 
R. 

Current 2015-Present No Publications 

Zaleski, 
Jeffrey M. 

Fahey, 
Mackenzie M. 

Current 2015-Present No Publications 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Zaleski, 
Jeffrey M. 

Kirschner, 
Krystyna 

Current 2011-Current No Publications 

Zaleski, 
Jeffrey M. 

Metzger, Erin M. Current 2014-Present 

Porter, M.R. and Lindahl, S.E., Lietzke, A., Metzger, E.M., Wang, Q., Henck, E., Chen, C. H., 
Niu, H., Zaleski, J.M., 2017, Metal-Mediated Diradical Tuning for DNA Replication Arrest via 
Template Strand Scission, Proceedings of the National Academy of Sciences of the United 
States of America. 

Zaleski, 
Jeffrey M. 

Ratvasky, 
Stephen C. 

Current 2016-Present No Publications (New Entrant) 

Ziarek, 
Joshua 

Dixon, Austin Current 2018-Present No Publications (New Entrant) 

Zlotnick, 
Adam 

Katen, S. P. Past 2006-2012 

Bourne C., Katen S. P., Fulz M., Packianathan C. and Zlotnick A., 2009, A mutant hepatitis B 
virus core protein mimics inhibitors of icosahedral capsid selfassembly, Biochemistry, 48, 
1736-42. 

Katen S. P. and Zlotnick A., 2009, The thermodynamics of virus capsid assembly, Methods 
Enzymol., 455, 395-417. 

Katen S. P. Chirapu, S. R., Finn, M. G. and Zlotnick, A., 2010, Stabilization of Hepatitis B 
Virus assembly intermediates by phenylpropenamides, ACS Chemical Biology, 5(12), 1125-
1136. 

Packianathan C., Katen S. P., Dann C. and Zlotnick A., 2010, Conformational changes in the 
hepatitis B virus core protein are consistent with a role for allostery in virus assembly, J Virol., 
84, 1607-15. 

Katen S. P., Chirapu S., Finn M. and Zlotnick A., 2010, Trapping of Hepatitis B Virus Capsid 
Assembly Intermediates by Phenylpropenamide Assembly Accelerato., ACS Chem Biol., 5, 
1125-36. 

Katen, S. P., Tan, Z., Chirapu, S. R., Finn, M. G. and Zlotnick, A., 2013, Assembly-Directed 
Antivirals Differentially Bind Quasiequivalent Pockets to Modify Hepatitis B Virus Capsid 
Tertiary and Quaternary Structure, Structure, 21(8), 1406-1416. 

Selzer, L., Katen, S. P. and Zlotnick, A., 2014, The HBV Core Protein Intra-dimer Interface 
Modulates Capsid Assembly and Stability, Biochemistry, 53(34), 5496-5504. 

Venkatakrishnan, B., Katen, S. P., Francis, S., Chirapu, S., Finn, M. G. and Zlotnick, A., 
2016, Hepatitis B Virus Capsids Have Diverse Structural Responses to Small Molecule 
Ligands Bound to the HAP Pocket, Journal of Virology, 92(8), 03058 15. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Zlotnick, 
Adam 

Porterfield, J. Z. Past 2006-2010 

Porterfield, J. Z. and Zlotnick, 2010, A simple and general method for determining the 
protein and nucleic acid content of viruses by UV absorbance, Virology, 407, 281-288. 

Porterfield, J. Z. and Zlotnick, A., 2010, An Overview of Capsid Assembly Kinetics. In 
Emerging Topics in Physical Virology. P. G. Stockley, and R. Twarock, editors. Imperial 
College Press, London. 

Porterfield, J. Z., Dhason, M. S., Loeb, D. D., Nassal, M., Stray, S. J., and Zlotnick, A., 2010, 
Full-length HBV Core Protein Packages Viral and Heterologous RNA With Similar High 
Cooperativity, J Virol., 84, 7174-7184. 

Zlotnick, A., Porterfield, J. Z. and Wang, J. C.-Y., 2013, To build a virus on a nucleic acid 
substrate, Biophysical, 104(7), 63-73. 

He, L., Porterfield, J. Z., van der Schoot, P., Zlotnick, A. and Dragnea, B., 2013, Hepatitis 
Virus Capsid Polymorph Stability Depends on Encapsulated Cargo Size, ACS Nano, 7, 10, 
8447-8454. 
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Faculty
Member Trainee Name Past or Current 

Trainee 
Training
Period Publications (Authors, Year, Title, Journal, Volume, Inclusive Pages) 

Zlotnick, 
Adam 

Selzer, L. Past 2009-2015 

Zlotnick, A., Tan, Z. and Selzer, L., 2013, Protein, At Least Three Structures, and Many 
Functions, Structure, 21(1), 6-8. 

Pierson, E. E., Keifer, D. Z., Selzer, L., Lee, L. S., Contino, N. C., Wang, J. C.-Y., 
Oppenheim, A. and Zlotnick, A., 2014, Detection of Late Intermediates in Virus Capsid 
Assembly by Charge Detection Mass Spectrometry, J. Am. Chem. Soc., 136(9), 3536-3541. 

Selzer, L., Katen, S. P. and Zlotnick, A., 2014, The HBV Core Protein Intra-dimer Interface 
Modulates Capsid Assembly and Stability, Biochemistry, 53(34), 5496-5504. 

Kukreja, A. A., Wang, J. C.-Y., Pierson, E. E., Keifer, D. Z., Selzer, L., Tan, Z., Dragnea, B., 
Jarrold, M. F. and Zlotnick, A., 2014, Structurally Similar Woodchuck and Human 
Hepadnavirus Core Proteins Have Distinctly Different Temperature Dependences of 
Assembly, Journal of Virology, 88(24), 14105-14115. 

Harms, Z. D., Haywood, D. G., Kneller, A. R., Selzer, L., Zlotnick, A. and Jacobson, S. C., 
2015, Single-particle electrophoresis in Nanochannels, analytical Chemistry, 87(1), 699-705. 

Selzer, L. and Zlotnick, A., 2015, Assembly and Release of Hepatitis B Virus, The Hepatitis B 
and Delta Viruses, C. Seeger and S. Locarnini, Eds., CSH Press, 91-107. 

Harms, Z. D., Selzer, L., Zlotnick, A. and Jacobson, S. C., 2015, Monitoring Assembly of 
Virus Capsids with Nanofluidic Devices, ACS Nano, 9(9), 9087-9096. 

Selzer, L., Kant, R., Wang, Joseph C.-Y., Bothner, B. and Zlotnick, A., 2015, Hepatitis B 
Virus Core Protein Phosphorylation Sites Affect Capsid Stability and Transient Exposure of 
the C-terminal Domain, The Journal of Biological Chemistry, 25584-93. 

Selzer, L. and Zlotnick, A., 2015, Assembly and Release of Hepatitis B Virus, Cold Spring 
Harb. Perspect. Med., 5(12), a021394. 

Zlotnick, 
Adam 

Kim, Christine Current 2006-Present No Publications (New Entrant) 

Zlotnick, 
Adam 

Schlicksup, 
Christopher 

Current 2014-Present 

Schlicksup, C. J., Wang, J. C., Francis, S., Venkatakrishnan, B., Turner, W. W., 
VanNieuwenhze, M. and Zlotnick, A., 2018, Hepatitis B Virus Core Protein Allosteric 
Modulators Can Distort and Disrupt Intact Capsids, eLife, 7, e31473. 

Hadden, J. A., Perilla, J. R., Schlicksup, C. J., Venkatakrishnan, B., Zlotnick, A. and 
Schulten, K., 2018, All-atom Molecular Dynamics of the HBV Capsid Reveals Insights into 
Biological Function and cryo-EM Resolution Limits, eLife, 7, e32478 

Zlotnick, 
Adam 

Starr, Caleb A. Current 2015-Present No Publications (New Entrant) 
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Table 6A. Applicants, Entrants, and their Characteristics for the Past Five Years: Predoctoral 

Part I. Counts 

Most Recently Completed Year: 2017-
2018 

Total 
Applicant 

Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Biology 193 132 20 11 

Cell, Molecular & Cancer Biology 24 6 2 0 

Chemistry 223 168 51 34 

Biochemistry 48 35 6 5 

Neuroscience 47 40 6 4 

Physics 143 114 10 8 

Total 678 495 95 62 

Previous Year: 2016-2017 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Biology 
211 140 31 19 

Cell, Molecular & Cancer Biology 5 3 2 1 

Chemistry 225 176 43 33 

Biochemistry 
42 31 8 5 

Neuroscience 45 34 13 7 

1
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Previous Year: 2016-2017 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Physics 92 69 20 13 

Total 620 453 117 78 

Previous Year: 2015-2016 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Biology 
211 167 24 20 

Cell, Molecular & Cancer Biology 
(Initiated Fall 2016) 

5 1 2 0 

Chemistry 236 173 43 28 

Biochemistry 
88 51 9 7 

Neuroscience 59 50 12 12 

Physics 115 88 14 8 

Total 714 530 104 75 

Previous Year: 2014-2015 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Biology 271 204 34 26 

Cell, Molecular & Cancer Biology 
(Initiated Fall 2016) 

5 2 0 0 

Chemistry 249 208 54 43 

2
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Previous Year: 2014-2015 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Biochemistry 66 50 9 6 

Neuroscience 
47 40 10 9 

Physics 154 129 8 7 

Total 792 633 115 91 

Previous Year: 2013-2014 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Biology 247 152 35 25 

Cell, Molecular & Cancer Biology 
(Initiated Fall 2016) 

6 5 1 0 

Chemistry 218 175 20 16 

Biochemistry 82 35 12 7 

Neuroscience 
50 41 5 3 

Physics 164 88 16 10 

Total 767 496 89 61 

Total All Years 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Mean Count Across Years 714 521 104 73 

3
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Part II. Characteristics 

Most Recent Program Year: 2017-2018 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Mean Months of Prior, Full Time 
Research Experience (range) 

11.6 (2-31) 10.9 (4-25) 

Prior Institutions 

Earlham College (2) 
Kalamazoo Col (2) 
Nankai University (2) 
Ohio State Univ (2) 
Purdue University (2) 
Reed College (2) 
Univ of Sci & Tech of 
China (2) 
Univ of Tehran (2) 

77 other institutions 
available upon 
request. 

Earlham College 
Kalamazoo Col (2) 
Ohio State Univ (2) 
Purdue University (2) 
Reed College (2) 

53 other institutions 
available upon 
request. 

Percent with a Disability 0% 0% 

Percent from Underrepresented Racial & 
Ethnic Groups 

3% 5% 

Mean GPA (range) 3.5 (2.4 4.0) 3.5 (2.4 4.0) 3.5 (2.4 4.0) 3.5 (2.4 4.0) 

Previous Year: 2016-2017 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Mean Months of Prior, Full Time 
Research Experience (range) 

11.6 (6-25) 11.1 (6-25) 

4
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Previous Year: 2016-2017 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Prior Institutions 

Indiana University (5) 
University of Illinois, 
Urbana-Champaign 
(3) 
Belmont Univ (2) 
Georgia Tech (2) 
Indian Institute of 
Science Education 
and Research, 
Thiruvananthapuram 
(2) 
James Madison 
University (2) 
Lahore University of 
Management 
Sciences (2) 
University of Central 
Arkansas (2) 
University of 
Minnesota (2) 
University of Science 
and Technology of 
China (2) 
Western Michigan 
University (2) 
Western Washington 
University (2) 

88 other institutions 
available upon 
request. 

Indiana University (5) 
University of Illinois, 
Urbana-Champaign 
Belmont Univ (2) 
Georgia Tech (2) 
James Madison 
University (2) 
University of Central 
Arkansas (2) 
University of 
Minnesota (2) 
Western Michigan 
University (2) 
Western Washington 
University (2) 

58 other institutions 
available upon 
request. 

Percent with a Disability 0% 0% 

Percent from Underrepresented Racial & 
Ethnic Groups 

7% 10% 

Mean GPA (range) 3.4 (2.6-4.0) 3.4 (2.6-4.0) 3.6 (2.7-4.0) 3.6 (2.7-4.0) 

5
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Previous Year: 2015-2016 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Mean Months of Prior, Full Time 
Research Experience (range) 

10.1 (2-17) 10.5 (6-15) 

Prior Institutions 

Indian Institute of 
Science Education 
and Research (3) 
Indiana University (3) 
University of 
Wisconsin, Madison 
(3) 
Allegheny Coll (2) 
Butler University (2) 
Cornell University (2) 
Hanover College (2) 
North Carolina State 
University (2) 
The College of 
Wooster (2) 
The Pennsylvania 
State University (2) 
The University of 
Chicago (2) 
University of Illinois, 
Urbana-Champaign 
(2) 
University of 
Southern Indiana (2) 
West Virginia 
University (2) 

71 other institutions 
available upon 
request. 

Indiana University (3) 
University of 
Wisconsin, Madison 
(3) 
Allegheny Coll (2) 
Butler University (2) 
Cornell University 
Hanover College (2) 
North Carolina State 
University (2) 
The College of 
Wooster (2) 
The Pennsylvania 
State University (2) 
The University of 
Chicago (2) 
University of Illinois, 
Urbana-Champaign 
(2) 
University of Southern 
Indiana (2) 
West Virginia 
University (2) 

48 other institutions 
available upon 
request. 

Percent with a Disability 0% 0% 

Percent from Underrepresented Racial & 
Ethnic Groups 

5% 7% 

6
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Previous Year: 2015-2016 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 
(Renewal/Revision Applications Only) 

Mean GPA (range) 3.5 (2.7 4.0) 3.5 (2.8 4.0) 3.5 (2.7 4.0) 3.5 (2.8 4.0) 

Previous Year: 2014-2015 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 

(Renewal/Revisions Applications Only) 

Mean Months of Prior, Full Time 
Research Experience (range) 

9.5 (3-19) 9.5 (4-19) 

Prior Institutions 

Indiana University (3) 
Purdue University (3) 
Alma College (2) 
Earlham College (2) 
Hope College (2) 
IUPUI (2) 
Peking University (2) 
The Ohio State 
University (2) 
The Pennsylvania 
State University (2) 
Univ of California, 
Merced (2) 
University of North 
Carolina, Chapel Hill 
(2) 
Univ of Pittsburgh (2) 
Wayne State Univ (2) 

87 other institutions 
available upon 
request. 

Alma College (2) 
Earlham College (2) 
Hope College (2) 
Indiana University (2) 
IUPUI (2) 
Purdue University (2) 
The Ohio State 
University (2) 
The Pennsylvania 
State University (2) 
Univ of California, 
Merced (2) 
University of North 
Carolina, Chapel Hill 
(2) 
Univ of Pittsburgh (2) 
Wayne State Univ (2) 

67 other institutions 
available upon 
request. 

Percent with a Disability 0% 0% 

Percent from Underrepresented Racial & 
Ethnic Groups 

9% 11% 

7
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Previous Year: 2014-2015 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 

(Renewal/Revisions Applications Only) 

Mean GPA (range) 3.5 (2.6-4.0) 3.5 (2.6-4.0) 3.5 (2.6-4.0) 3.5 (2.6-4.0) 

8
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Previous Year: 2013-2014 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 

(Renewal/Revisions Applications Only) 

Mean Months of Prior, Full Time 
Research Experience (range) 

7.4 (6-8) 7.0 (6-8) 

Prior Institutions 

Purdue Univ (3) 
University of Science 
& Technology of 
China (3) 
California State Univ 
Northridge (2) 
Grand Valley State 
University, MI (2) 
Mercer Univ, GA (2) 
Nankai University (2) 
New Mexico State 
University (2) 
University of Iowa (2) 
Univ of Virginia (2) 
Wuhan University (2) 
Xiamen Univ (2) 

64 other institutions 
available upon 
request. 

Purdue Univ (3) 
California State Univ 
Northridge (2) 
Grand Valley State 
University, MI (2) 
Mercer Univ, GA (2) 
University of Iowa (2) 
Univ of Virginia (2) 

48 other institutions 
available upon 
request. 

Percent with a Disability 0% 0% 

Percent from Underrepresented Racial & 
Ethnic Groups 

9% 13% 

Mean GPA (range) 3.5 (2.4-4.0) 3.5 (2.7-4.0) 3.5 (2.4-4.0) 3.5 (2.7-4.0) 

9

Contact PD/PI: GIEDROC, DAVID P.
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Mean Across All Years 
Total 

Applicant 
Pool 

Applicants 
Eligible for

Support 
New Entrants to the 

Program 
New Entrants 

Eligible for Support 
New Entrants Appointed to this Grant 

(Renewal/Revisions Applications Only) 

Mean Months of Prior, Full Time 
Research Experience (range) 

10.5 (2-26) 10.2 (4-26) 

Percent with a Disability 0% 0% 

Percent from Underrepresented Racial & 
Ethnic Groups 

7% 9% 

Mean GPA (range) 3.5 (2.4-4.0) 3.5 (2.4-4.0) 3.5 (2.4-4.0) 3.5 (2.4-4.0) 

10

Contact PD/PI: GIEDROC, DAVID P.
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Table 8A. Program Outcomes: Predoctoral 

Part III. Recent Graduates (Only for New Applications and for Postdoctoral Renewal/Revision Applications Requesting an Expansion for 
Predoctoral Support) 

Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Binder, 
Randall J. 

Van 
Nieuwenhze, 
Michael 

08/2006 PhD, 2013, Chemistry 

Studies Toward 
the Total Synthesis 
of the 
Amphomycin 
Antibiotics:  Total 
Synthesis of 
Laspartomycin C 

Postdoctoral 
Fellow 
St. Jude Children’s 
Research Hospital 
Further Training 

Postdoctoral Fellow 
St. Jude Children’s 
Research Hospital 
Further Training 

Katen, S. 
Zlotnick, 
Adam 

08/2006 
PhD, 2013, 
Biochemistry 

Hepatitis B Virus 
Core Protein 
Allostery as a 
Model for Virus 
Assembly 
Regulation and a 
Target for Antiviral 
Therapies 

Post-doc 
Vanderbilt 
Further Training 

Post-doc, Indiana U 
Further Training 

Basore, 
Joseph R. 

Baker, Lane 
A. 

08/2007 PhD, 2013, Chemistry 

Control of 
Transport through 
Pores and to 
Electrodes with 
Single-coil 
Microelectro 
Magnetic Traps 

Scientist, 
Microscopist, Mead 
Johnson Nutrition 
Research Intensive 

Regulatory Affairs 
Project Manager, 
Thermo Fisher 
Scientific 
Other 

Campanello, 
Gregory C. 

Giedroc, 
David P. 

08/2007 PhD, 2013, Chemistry 

Mechanisms of 
Allosteric 
Regulation in Zinc-
sensing 
Transcriptional 
Repressors 

NIH Postdoctoral 
Fellow 
Univ of Michigan 
Further Training 

Postdoctoral 
Scientist 
Univ of Michigan 
Further Training 

F32 GM113405/ 
PI/2015 

1

Contact PD/PI: GIEDROC, DAVID P.
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Derylo, 
Maksymilian 

Baker, Lane 
A. 

08/2007 MS, 2014, Chemistry 

Development and 
Application of 
Scanning 
Electrochemical-
Atomic Force 
Microscopy 

Unknown Unknown 

Glaskin, 
Rebecca S. 

Clemmer, 
David E. 

08/2007 PhD, 2013, Chemistry 

New Techniques 
for High Mobility 
and Ion Dynamics 
in a circular drift 
tube 

Postdoctoral 
Position at Boston 
University with 
Cathy Costello 
Further Training 

LC/MS Applications 
Scientist at Agilent 
Research Intensive 

Madren, Seth Jacobson, 
Stephen, C. 

08/2007 PhD, 2013, Chemistry 

Integrated 
Microfluidic 
Devices to Study 
Adhesion and 
Aging of Individual 
Bacteria 

Research Scientist, 
Biogen, Inc., 
Research Triangle 
Park, NC 
Research Intensive 

Research Scientist, 
Biogen, Inc., 
Research Triangle 
Park, NC 
Research Intensive 

Porter, 
Meghan R. 

Zaleski, 
Jeffrey M. 

08/2007 PhD, 2015, Chemistry 

Development of 
Therapeutic 
Metalloenediynes: 
Harnessing 
Bergman 
Cyclization for 
Biopolymer 
Degradation 

Lecturer, Indiana 
University 
Research Related 

Lecturer, Indiana 
University 
Research Related 

Walker, Joan Zaleski, 
Jeffrey M. 

08/2007 PhD, 2015, Chemistry 

Inorganic 
Nanoparticles for 
the Spatial and 
Temporal Control 
of Organic 
Reactions:  
Applications to 
Radical 
Degradation of 
Biopolymer 
Networks 

Conservation 
Scientist, National 
Gallery of Art 
Research Intensive 

Conservation 
Scientist, National 
Gallery of Art 
Research Intensive 

2
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Morton, Elise Fuqua, Clay 09/2007 
PhD, 2013, 
Microbiology 

Competitive 
Dynamics 
Between 
Megaplasmids in 
Agrobacterium 

Postdoctoral 
Scientist, Univ. 
Minnesota, PI 
Blehkman 
Further Training 

Doctoral student, 
Wildlife Ecology, 
Univ. Florida 
Further Training 

Benson, 
Christopher Flood, Amar 08/2008 PhD, 2016, Chemistry 

The Design and 
Study of Lifelike 
Molecular 
Machinery 

Scientist 
Chemistry, Indiana 
University 
Commercialization 
Research Intensive 

Scientist 
Chemistry, Indiana 
University 
Commercialization 
Research Intensive 

NSF I-Corps / 
Entrepreneurial Lead / 
2018 

Dilger, 
Jonathan M. 

Clemmer, 
David E. 

08/2008 PhD, 2014, Chemistry 

Understanding the 
interactions of 
Peptides with 
metal ions 

Crane research 
labs 
Research Intensive 

Director of research 
at NSWC crane 
Research Intensive 

PI on several R&D 
program from Dept of 
Defense 
Strat and Environment 
res and dev program 
6.1 and 6.2 stage 

McDonald, 
Kevin P. 

Flood, Amar 08/2008 PhD, 2014, Chemistry 

A Journey from 
Solution to the 
Surface: 
Expanding the 
Utility of 1,2,3-
Triazoles in 
Supramolecular 
Chemistry 

Research Scientist 
Nalco, Chicago 
Research Intensive 

Lead Chemist 
Nalco, Chicago 
Research Intensive 

Mitra, Indranil 
Jacobson, 
Stephen, C. 

08/2008 PhD, 2014, Chemistry 

Comparative 
Profiling by 
Microchip 
Electrophoresis of 
Serum N-Glycans 
from Cancer 
Patients 

Alexander von 
Humboldt 
Postdoctoral 
Fellow, University 
of Freiburg, 
Freiburg, Germany 
Further Training 

Group Leader, F. 
Hoffmann- La 
Roche Ltd., 
Germany 
Research Intensive 

Morris, 
Celeste 

Baker, Lane 
A. 

08/2008 PhD, 2013, Chemistry 

Development and 
Applications of 
Multi-functional 
Probes for 
Scanning Ion-
Conductance 
Microscopy 

Assistant 
Professor, 
Northern Kentucky 
University 
Research Related 

Regulatory Affairs 
Supervisor, 
Medpace 
Other 

3

Contact PD/PI: GIEDROC, DAVID P.
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Pierson, 
Nicholas A. 

Clemmer, 
David E. 

08/2008 PhD, 2013, Chemistry 

Ion Activation 
Methods for 
Changing 
Conformation of 
Biomolecules 

Postdoctoral 
Associate at 
Indiana University 
Further Training 

Senior Scientist at 
Merck 
Research Intensive 

Smith, 
Virginia M. 

Dragnea, 
Bogdan G. 

08/2008 PhD, 2017, Chemistry 
RNA-protein Cage 
Dynamics 

Post Doc, 
University of South 
Florida 
Further Training 

Post Doc, 
University of Sourth 
Florida 
Further Training 

Vineyard, L. 
Shaw, 
Sidney 

08/2008 PhD, 2014, Biology 
Hormone Induction 
of Microtubule 
Patterning. 

Unknown 
Private Business 
Owner. Ithaca, NY 
Other 

Yount, A. 
Walczak, 
Claire E. 

08/2008 
PhD, 2018, 
Biochemistry 

Microtubule 
Destabilizing 
Enzymes 

Asst. Professor, 
Franklin College 
Research Related 

Asst. Professor, 
Franklin College 
Research Related 

Zakeri, 
Rashid 

Baker, Lane 
A. 

08/2008 MS, 2013, Chemistry 
Development of 
Ionic and Optical 
Sensor Platforms 

Senior Research 
Development 
Scientist, Circle-
Prosco, Inc. 
Research Intensive 

Senior Research 
Development 
Scientist, Circle-
Prosco, Inc. 
Research Intensive 

Snyder, A. 
Mukhopadhy 
ay, 
Suchetana 

05/2009 
PhD, 2013, 
Biochemistry 

Spike Assembly in 
Alphaviruses 

Post Doc, 
University of 
Michigan 
Further Training 

Post Doc, Indiana 
University 
Further Training 

F32 AI126643 
PI/2017 

Hall, Edward 
Van 
Nieuwenhze, 
Michael 

08/2009 PhD, 2014, Chemistry 

Fighting Bacterial 
Drug Resistance 
by Targeting 
Peptidoglycan 
Biosynthesis: 
Depsipeptide 
Antibiotics and 
Biological Probes 

Postdoctoral 
Fellow 
Northwestern 
University 
Further Training 

Assistant Professor 
Hanover College 
Research Related 

4

Contact PD/PI: GIEDROC, DAVID P.
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Harms, 
Zachary D. 

Jacobson, 
Stephen, C. 

08/2009 PhD, 2014, Chemistry 

Nanofluidic 
Devices for 
Sensing Hepatitis 
B Virus Capsids 
and Their 
Assembly 

Manager, 
Nanoscale 
Characterization 
Facility, Indiana 
University, 
Bloomington, IN 
Research Intensive 

Research Scientist, 
Eli Lilly & Co., Inc., 
Indianapolis, IN 
Research Intensive 

Lindahl, 
Sarah E. 

Zaleski, 
Jeffrey M. 

08/2009 PhD, 2017, Chemistry 

Triggering 
Enediyne 
Activation: 
Defining 
Geometric and 
Electronic Factors 
that Mediate 
Thermal and 
Photochemical 
Bergman 
Cyclization 

Assistant Professor 
at University 
Maine, Orono 
Research Related 

Assistant Professor 
at University Maine, 
Orono 
Research Related 

Lisher, John Giedroc, 
David P. 

08/2009 PhD, 2016, Chemistry 

Probing 
Manganese 
Homeostasis and 
the Oxidative 
Stress Response 
in Streptococcus 
pneumoniae 

Postdoctoral 
Scientist 
Novartis 
Global Discovery 
Chemistry 
Further Training 

Postdoctoral 
Scientist 
Novartis 
Global Discovery 
Chemistry 
Further Training 

Luebke, 
Justin L. 

Giedroc, 
David P. 

08/2009 PhD, 2015, Chemistry 

Characterization of 
the Per- and 
Polysulfide Sensor 
CstR from 
Staphylococcus 
aureus 

Postdoctoral 
Scientist 
Univ of Chicago 
Further Training 

Postdoctoral 
Scientist 
Univ of Chicago 
Further Training 

Malyutin, 
Andrey G. 

Dragnea, 
Bogdan G. 

08/2009 PhD, 2014, Chemistry 
Biophysics of 
Brome-mosaic 
Virus Assembly 

Unknown 
Caltech, Cryo-em 
Facility Co-Director 
Research Intensive 

5

Contact PD/PI: GIEDROC, DAVID P.
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Monks, 
Brendan M. 

Cook, Silas 
P. 

08/2009 PhD, 2014, Chemistry 

The Move Away 
from Flatness: 
New Paradigms in 
Palladium- and 
Iron-Catalyzed 
CSP3 Cross 
Couplings 

Unknown 
Staff Scientist, 
Merck KgAa 
Research Intensive 

Morton, 
Kristin C. 

Baker, Lane 
A. 

08/2009 PhD, 2014, Chemistry 

Development of 
Carbon Electrodes 
for 
Electrochemistry, 
Solid-state 
Electronics and 
Multimodal AFM 
Imaging 

National Research 
Council 
Postdoctoral 
Association, 
National Institutes 
of Standards and 
Technology, 
Further Training 

Senior Scientist, 
Eastman Chemical 
Company 
Research Intensive 

Selzer, L. 
Zlotnick, 
Adam 

08/2009 
PhD, 2015, 
Biochemistry 

Biophysical 
Characterization of 
Assembly, Stability 
and Dynamics of 
the Hepatitis B 
Virus Capsid 

Post-doc, Stanford 
Further Training 

Post-doc, Stanford 
Further Training 

Weaver, L. N. 
Walczak, 
Claire E. 

08/2009 

PhD, 2015, Molecular 
Cell and 
Developmental 
Biology 

Spatial Regulation 
of Spindles 

Post-doc, Johns 
Hopkins 
Further Training 

Post-doc, Johns 
Hopkins 
Further Training 

F32 GM119199 
PI/2016 
K99, 2018 (NOA in 
progress) 

Wilkens, 
Andrew S. 

Jacobson, 
Stephen, C. 

08/2009 
MS, 2015, 
Biochemistry 

Microfluidic 
Platforms for 
Studying Growth 
and Motility of 
Individual Bacteria 

Scientific Video 
Editor, Journal of 
Visualized 
Experiments, 
Boston, MA 
Other 

Environmental 
Chemist, 
Sacramento, CA 
Research Intensive 

Zucker, 
Steven M. 

Clemmer, 
David E. 

08/2009 MS, 2014, Chemistry 
Selected overtone 
mobility 
spectrometry 

Laboratory 
Technician at 
Ingredio 
Incorporated 
Research Intensive 

Analytical Chemist 
II at Covance 
(Greenfield, IN) 
Research Intensive 

6

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   

  
 

 
  

 
 
  

 
  

    

 
  

     
 

 

 
 

 
 

    

 
  

 
 

 
 

 
 

 
 

 

 
 

 
 

    

 
 

 
 

  
 

 
 
 

 

 
 

 
 

 
 

 

 
 

 
  

 
 

 
 

 
 

  

 
 

 
 

 

 
 
 

  

 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

  
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

     
 

 
 

 
 

 

 
 

 

 Page 344



Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Boersma, 
Michael J. 

Winkler, 
Malcolm E. 

08/2010 PhD, 2017, Biology 

Spatial 
Organization of 
Cell Wall 
Synthesis 

Postdoctoral 
Fellow, Indiana 
University 
Further Training 

Postdoctoral 
Fellow, Indiana 
University 
Further Training 

Dollison, 
Daniel W. 

Cook, Silas 
P. 

08/2010 MS, 2015, Chemistry 

A New Method for 
the Preparation of 
Bicyclo [5.3.0] 
Decane Ring 
Systems 

Unknown 
Position Unknown 
Sabic, Inc. 
Research Intensive 

Ewing, 
Michael A. 

Clemmer, 
David E. 

08/2010 PhD, 2015, Chemistry 

Towards Higher 
Resolution in Ion 
Mobility 
Spectrometry and 
an Advanced 
Understanding of 
Polyubiquitins 

Institute of 
Molecular Systems 
Biology, Dept of 
Biology, ETH, 
Zurich, Ruedi 
Abersold 
Research Related 

Unknown 

Glover, 
Matthew S. 

Clemmer, 
David E. 

08/2010 PhD, 2015, Chemistry 

Understanding Cis 
and Trans Proline 
Configurations in 
Peptides 

Post Doctoral 
Associate at 
University of Wisc 
Further Training 

Scientist at 
MedImmune in 
Gaithersburg, MD 
Research Intensive 

Hirsch, 
Brandon E. 

Flood, Amar 08/2010 PhD, 2015, Chemistry 

Probing 
Supramolecular 
Surface 
Assemblies: Ion 
Binding, Self-
Association, and 
Electric Field 

Postdoc 
Chemistry, 
University of 
Leuven, Belgium 
Further Training 

Postdoc 
Chemistry, 
University of 
Leuven, Belgium 
Further Training 

Belgian American 
Educational 
Foundation Fellowship 
/ PI / 2016 

Jefferies, 
Latisha R. 

Cook, Silas 
P. 

08/2010 PhD, 2015, Chemistry 

Alcohols as 
Electrophiles: Iron-
Catalyzed 
Dehydrations 

Unknown 

Assistant Professor 
of Chemistry, Air 
Force Academy 
Research Intensive 

7
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Krukau, 
Caitlyn M. 

Dragnea, 
Bogdan G. 

08/2010 MS, 2013, Chemistry 
Optical Microscopy 
of Viral RNA 
Dynamics 

Unknown Unknown 

Le Sueur, 
Amanda L. 

Thielges, 
Megan C. 

08/2010 PhD, 2016, Chemistry 

Site Specific 
Characterization of 
Plastocyanin using 
Linear and 
Multidimensional 
Infrared 
Spectroscopy 

Research 
Coordinator 
Research Related 

Research 
Coordinator, NYU 
Winthrop Hospital 
Research Related 

Marlatt, Craig 
Flood, Amar 08/2010 MS, 2013, Chemistry 

Hybrid Materials 
Chemistry: 
Spectroscopic 
Studies of 
Molecular 
Materials, 
Nanoscale 
Materials and their 
Combinations 

Unknown Unknown 

Pirinelli, 
Alyssa 

Pohl, Nicola 
L.B. 

08/2010 PhD, 2017, Chemistry 

Protecting Group 
Comparison on 
Common 6-Deoxy 
Sugars with 
Application to the 
Automated 
Solution-Phase 
Synthesis of 
Oligorhamnans 

Assistant Professor 
University of 
Minnesota Morris 
Research Intensive 

Assistant Professor 
University of 
Minnesota Morris 
Research Intensive 

Rittichier, 
Jonathan T. 

Van 
Nieuwenhze, 
Michael 

08/2010 PhD, 2016, Chemistry 

On the 
Development of 
Tools to Further 
Understand and 
Kill Bacteria 

Postdoctoral 
Fellow 
Harvard University 
Further Training 

Postdoctoral Fellow 
Harvard University 
Further Training 

Washburn, 
Michael C. 

Hundley, 
Heather A. 

01/2011 PhD, 2015, Biology 
Regulation of A-to-
I Editing in C. 
elegans 

Research Scientist, 
Archer DX 
Boulder, CO 
Research Intensive 

Research Scientist, 
Archer DX 
Boulder, CO 
Research Intensive 

8
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Deis, Siobhan 
Dann III, 
Charles E. 

08/2011 PhD, 2016, Chemistry 

Biochemical and 
Biophysical 
Analysis of 
Antifolate Drugs 
with Disease 
Tissue Specificity 

Laboratory 
Scientist, Baby 
Genes, Inc., 
Genetic Screen 
Development 
Research Intensive 

Research 
Associate, 
Inscripta, Inc., 
CRISPR Cas 
Development 
Research Intensive 

Fruchey, Erin Cook, Silas 
P. 

08/2011 PhD, 2016, Chemistry 
Pd- and Fe-
Catalyzed 
Cascade reactions 

Staff Scientist, 
Exxon Mobile 
Research Intensive 

Staff Scientist, 
Exxon Mobile 
Research Intensive 

Haywood, 
Daniel G. 

Jacobson, 
Stephen, C. 

08/2011 PhD, 2016, Chemistry 

Nanochannel 
Devices for 
Studying Fluid 
Transport and 
Assembly of Virus-
Like Particles 

Process Engineer, 
Intel Corp., 
Hillsboro, OR 
Research Intensive 

Process Engineer, 
Intel Corp., 
Hillsboro, OR 
Research Intensive 

Konopka, 
Felicia T. 

Cook, Silas 
P. 

08/2011 MS, 2014, Chemistry 

Harnessing the 
Metal-Ligand 
Multiple Bond: 
Paths towards 
New Utilizable 
Metal Complexes 
and Their 
Application 

Unknown Unknown 

Lecker, 
Rachel 

Cook, Silas 
P. 

08/2011 MS, 2015, Chemistry 

Iron-Catalyzed 
Carbon-Carbon 
and Carbon-
Boron-Bond 
Formation 

Unknown 
Position unknown 
AMRI, Inc. 
Research Related 

Murataeva, 
Natalia 

Mackie, 
Kenneth 

08/2011 
PhD, 2016, 
Psychological & Brain 
Sciences 

Ocular 
Cannabinoids and 
Their Signaling 

Postdoc IUB 
Further Training 

Postdoc IUB 
Further Training 

9
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Plotnik, 
Joshua P. 

Hollenhorst, 
Peter C. 

08/2011 
PhD, 2016, Genome 
Cell & Developmental 
Biology 

Mechanisms 
Driving Oncogenic 
Phenotypes of Ras 
Responsive ETS 
Transcription 
Factors 

Postdoctoral 
Fellow, AbbVie 
Oncology 
Discovery 
Further Training 

Senior Scientist, 
AbbVie Oncology 
Discovery 
Research Intensive 

Rasik, 
Christopher 

Brown, M. 
Kevin 

08/2011 PhD, 2016, Chemistry 

Ketene-Alkene 
[2+2] 
Cycloaddition: 
Synthesis of 
Gracilioether F and 
Hippolachnin A 

Scientist at Lubrizol 
Research Intensive 

Scientist at Lubrizol 
Research Intensive 

Snyder, 
Christa 

Jacobson, 
Stephen, C. 

08/2011 PhD, 2016, Chemistry 

Structural 
Identification of 
Serum N-Glycans 
and Their 
Evaluation as 
Cancer 
Biomarkers 

Research 
Associate II, 
Covance, Inc., 
Indianapolis, IN 
Research Intensive 

Research Associate 
II, Covance, Inc., 
Indianapolis, IN 
Research Intensive 

Weber, Anna Baker, Lane 
A. 

08/2011 MS, 2017, Chemistry 

Development and 
Application of 
Scanning 
Electrochemical-
Atomic Force 
Microscopy 

Self-Employed, 
Professional 
Running 
Other 

Self-Employed, 
Professional 
Running 
Other 

Witherspoon, 
Brittany P. 

Brown, M. 
Kevin 

08/2011 PhD, 2018, Chemistry 
Enantioselective 
Synthesis of 
Cyclobutanes 

Scientist at GSK 
Research Intensive 

Scientist at GSK 
Research Intensive 

Heckel, Brynn Fuqua, Clay 09/2011 
PhD, 2016, 
Microbiology 

Acid Response 
Pathway of 
Agrobacterium 
tumefaciens 

Adjunct Lecturer, 
Cal State 
Dominguez Hills, 
CA 
Research Related 

Adjunct Lecturer, 
Cal State 
Dominguez Hills, 
CA 
Research Related 

10
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Ramsey, 
Jolene R. 

Mukhopadhy 
ay, 
Suchetana 

01/2012 
PhD, 2017, 
Microbiology 

Role of 6K and TF 
in Assembly 

Post Doc, Center 
of Phage 
Technology, Texas 
A&M 
Further Training 

Post Doc, Center of 
Phage Technology, 
Texas A&M 
Further Training 

Thornton, H. 
Mukhopadhy 
ay, 
Suchetana 

01/2012 
MS, 2017, 
Biochemistry 

Molecular 
Contacts in CHIK 
Infection 

Unknown Unknown 

Atack, 
Thomas C. 

Cook, Silas 
P. 

08/2012 PhD, 2017, Chemistry 

The Iron Catalyzed 
Borylation of Alkyl 
Halides and 
Psudohalides 

Postdoc at Broad 
Institute 
Further Training 

Postdoc at Broad 
Institute 
Further Training 

Basom, 
Edward J. 

Thielges, 
Megan C. 

08/2012 PhD, 2017, Chemistry 

Site-Specific 
Electrostatics and 
Conformational 
Heterogeneity in 
Cytochrome 
P450cam 

Process 
Technology 
Development 
Module and 
Integration Device 
Yield Engineer, 
Intel, Ronler Acres 
Campus, 
Lithography Group 
Research Intensive 

Process 
Technology 
Development 
Module and 
Integration Device 
Yield Engineer, 
Intel, Ronler Acres 
Campus, 
Lithography Group 
Research Intensive 

Brown, T. 
Walczak, 
Claire E. 

08/2012 
MS, 2014, Anatomy 
and Cell Biology 
Education 

Development of 
Biochemistry 
Team-based 
Learning 

Faculty Fellow, Ivy 
Tech Community 
College 
Research Related 

Faculty Fellow, Ivy 
Tech Community 
College 
Research Related 

Conner, 
Michael L. 

Brown, M. 
Kevin 

08/2012 PhD, 2017, Chemistry 

Catalytic 
Enantioselective 
[2+2] 
Cycloadditions of 
Allenic Esters and 
Alkenes 

Postdoc at Baylor 
Further Training 

Postdoc at Baylor 
Further Training 

Elliott, 
Andrew W. 

Shaw, 
Sidney 

08/2012 PhD, 2017, Biology 
Microtubule Array 
Patterning in A. 
thaliana 

Postdoc at the 
Huntsman Cancer 
Institute, Utah 
Further Training 

Postdoc at the 
Huntsman Cancer 
Institute, Utah 
Further Training 

11

Contact PD/PI: GIEDROC, DAVID P.

Data Tables                                                                                                   
 Page 349

  
 

 
  

 
 
  

 
  

    

 
  

     
 

 

 
 

 
 

  
 

 
  

  

  

 
 

 

  
 

 
 

 

  
 

  
 

 

 
  
 

   

 
 

 
    

 
 

 

 
 

 
 

 

 
 

 
 

     

 

  

 

 
 

  
 

 
 

 
 

 
  

 

 
 

  

 
 
 

  
 

  
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

    

 

 
 

 

 
 

 
 

 

 
 
 

     
 

 
 

 
 

 
 

 
 

 
 

  

-



Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Groendyke, 
Brian J. 

Cook, Silas 
P. 

08/2012 PhD, 2017, Chemistry 
Iron Catalyzed, 
Directed Csp3–H 
Benzylation 

Postdoc at Harvard 
Medical School 
Further Training 

Postdoc at Harvard 
Medical School 
Further Training 

Husted, S. 
Walczak, 
Claire E. 

08/2012 
MS, 2015, 
Pharmacology 

Inhibitors of 
Microtubule 
Destabilizing 
Enzymes 

Research 
Associate, 
Covance 
Research Intensive 

Genetic 
Toxicologist, 
Covance 
Research Intensive 

Jacobs, 
Alexander D. 

Clemmer, 
David E. 

08/2012 PhD, 2017, Chemistry 

Investigation of 
Repressor 
Proteins by Ion 
Mobility Mass 
Spectrometry and 
Tandem Mass 
Spectrometry 

Lecturer in 
Analytical 
Chemistry at U of 
FL in Gainsburg 
Research Related 

Lecturer in 
Analytical 
Chemistry at U of 
FL in Gainsburg 
Research Related 

Mayer, 
Kendall M. 

Giedroc, 
David P. 

08/2012 MS, 2015, Chemistry 

Purification and 
Preliminary 
Characterization of 
Key Replicative 
Accessory 
Proteins from 
Human 
Coronaviruses 

Lab Technician 
Virginia 
Commonwealth 
University 
Research Related 

Embryologist 
Institute for 
Reproductive 
Health Cincinnati, 
OH 
Research Intensive 

Nagy, Gavril 
Pohl, Nicola 
L.B. 

08/2012 PhD, 2017, Chemistry 

Mass 
Spectrometric 
Methodology for 
Monosaccharide 
Identification 

Postdoctoral 
Fellow at Pacific 
Northwest National 
Laboratory, 
Richland, WA 
Further Training 

Postdoctoral Fellow 
at Pacific Northwest 
National 
Laboratory, 
Richland, WA 
Further Training 

Samson, R.Y 
Bell, 
Stephen D. 

08/2012 
PhD, 2016, 
Biochemistry 

The Regulated 
Recruitment of the 
MCM Helicase to 
Origins of 
Replication 

Assistant Research 
Scientist, IU 
Research Intensive 

Assistant Research 
Scientist, IU 
Research Intensive 

12
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Smith, Kevin Brown, M. 
Kevin 

08/2012 PhD, 2017, Chemistry 

Alkene 
Carboboration 
Enabled by Cu/Pd 
Synergistic 
Catalysis 

Postdoc at Sanford 
Further Training 

Postdoc at Sanford 
Further Training 

Spearman, 
James 

Thielges, 
Megan C. 

08/2012 MS, 2014, Chemistry 

Construction of a 
Two-Dimensional 
Infrared 
Spectroscopy 
System via the 
Four Wave Mixing 
Approach for 
Analysis of Protein 
Dynamics 

Undergraduate 
Studies in 
Computer Science 
at Georgia Institute 
of Technology 
Research Related 

Software Engineer, 
Virtustream 
Research Intensive 

Yuill, 
Elizabeth, M. 

Baker, Lane 
A. 

08/2012 PhD, 2017, Chemistry 

Development of 
Nanopipette 
Probes as Tools 
for Mass 
Spectrometric 
Studies 

Research 
Investigator, 
Bristol-Myers 
Squibb 
Research Intensive 

Research 
Investigator, Bristol-
Myers Squibb 
Research Intensive 

Feirer, 
Nathan 

Fuqua, Clay 09/2012 
PhD, 2017, 
Microbiology 

Pterin-dependent 
Attachment 
Control in 
Agrobacterium 
tumefaciens 

Postdoctoral 
Scientist, Univ. 
Wisconsin, 
Madison, PI-
Andes 
Further Training 

Postdoctoral 
Scientist, Univ. 
Wisconsin, 
Madison, PI- Andes 
Further Training 

Kumka, 
Joseph 

Zaleski, 
Jeffrey M. 

10/2012 PhD, 2015, Chemistry 

Global 
Transcriptional 
Control of 
Photosynthetic and 
Aerobic Events in 
Rhodobacter 
capsulatus 

Unknown Unknown 

Comulada, R. 
Shaw, 
Sidney 

08/2013 MS, 2015, Biology MAP65 Proteins 

Private High 
School Science 
Teacher, New York 
Research Related 

Private High School 
Science Teacher, 
New York 
Research Related 

13
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Trainee Faculty
Member 

Start 
Date 

Summary of 
Support During

Training 
Terminal Degree(s)

Received and Year(s) 
Topic of 

Research Project 
Initial Position 

Department Insti 
tution Activity 

Current Position 
Department Instit 

ution Activity 

Subsequent 
Grant(s)/

Role/Year Awarded 

Lee, Aaron P. 
Giedroc, 
David P. 

08/2013 MS, 2016, Chemistry 

Biophysical 
Characterization of 
Protein-protein and 
Protein-RNA 
Interactions 
Important for the 
Replication and 
Pathogenicity of 
Coronaviruses 

Lab Technician 
Covance, 
Indianapolis 
Research Intensive 

Lab Technician 
Covance, 
Indianapolis 
Research Intensive 

Towell, Brian 
Mukhopadhy 
ay, 
Suchetana 

01/2014 
MS, 2017, 
Biochemistry 

Molecular 
Contacts in CHIK 
infection 

Unknown Unknown 

Bradley, 
Gillian 

Lu, Hui-
Chen 

08/2014 MS, 2017 
NMNAT2 in 
Neuroprotection 

Penn FTD Center 
Other 

Clinical Research 
Coordinator 
Research Intensive 

Gornick, 
Trevor J. 

Dann III, 
Charles E. 

08/2014 MS, 2017, Chemistry 

Understanding 
Folate Transport 
and Metabolism for 
Informed Drug 
Design 

Position unknown, 
Syneos Health 
Research Related 

Position unknown, 
Syneos Health 
Research Related 

Schwarz, 
Benjamin H. 

Douglas, 
Trevor 

08/2011 PhD, 2016, Chemistry 

Virus based 
materials to 
modulate immune 
responses 

IRTA Post Doctoral 
Fellow, 
NIH Rocky 
Mountain National 
Labs 
Further Training 

IRTA Post Doctoral 
Fellow, 
NIH Rocky 
Mountain National 
Labs 
Further Training 

14
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Responsible Conduct of Research and Research Ethics 

CHEM C689 

Fall 2017 
Thursdays, 12:00 – 2:00 pm, 

Instructor: Charles E. Dann III, Department of Chemistry, Simon Hall 320D, 
cedann@indiana.edu 

Objective: This course is taught in the context of the CHEM C689, Quantitative and Chemical 
Biology Journal Club, to all registered QCB trainees. The course is designed to teach the 
student essential components of the responsible conduct of research through the use of case 
studies and extensive student discussion. 

Assessment: Students are evaluated on the basis of their participation in the discussion. 

The course is divided into four two-hour sessions and will cover the following topics: 

August 31, 2017 

Ethics in peer review and authorship: Process of peer review as the cornerstone of scientific 
research integrity; your role as a reviewer and an author; ethical issues, including “journal 
shopping”, confidentiality of the review process; “open” and “blind” reviews; definition of 
author; authorship order; impact of collaboration on authorship. 

November 30, 2017 

Mentor-mentee responsibilities and relationships: The relationship between a graduate trainee 
and their mentor can be the most rewarding and beneficial connection a mentor and mentee can 
make in their respective careers. Students will be asked to consider case studies wherein the 
responsibilities of both the mentor and mentee are examined. Trainees are encouraged to 
consider examples in which the mentor-mentee relationship has broken down due to issues 
related to responsible conduct of either party. Common issues revolve around the expectations of 
the mentor and mentee to issues of misconduct within the laboratory. Mechanisms for reporting 
concerns to someone other than the mentor will be discussed. 

Data acquisition, management, sharing and ownership: all aspects of data handling will be 
discussed to ensure that the integrity of research findings is protected. The goals of this session 
are to critically think about data acquisition, processing and management, and to understand who 
“owns” findings of the lab and the appropriate ways to share data. 

December 7, 2017 

Research misconduct and policies for handling misconduct: For this session, students are asked 
to provide five examples of scientific misconduct to the course director in advance. From this set 

mailto:cedann@indiana.edu


 

 
 

  
 

 
 

 
  

 
 

 
 

    
 

 
  

   
 
 

 

of cases, several will be chosen that best illustrate the varying motivations and personal faults 
that lead to scientific misconduct. Cases are studied with an emphasis placed on understanding 
the moral and ethical underpinnings of each example including the issues and points of conflict, 
the role of pressures on interested parties, the consequences of the misconduct, and the 
obligations of those with knowledge of misconduct. Specific reporting guidelines for misconduct 
at Indiana University will also be presented in this session. 

December 15, 2017 

Scientists as responsible members of society: This topic is one for which most trainees are not 
familiar. We will discuss the larger responsibility of scientists to contribute to their communities 
(both local and global) by the advances made in the research laboratory. Conversations will 
include how to prevent “isolating” your research goals, and cases will be presented to discuss 
how to report scientific findings that may have negative impacts on society. 

Contemporary ethical issues in biomedical research and policies regarding human subjects, e.g., 
informed consent and study: This session will discuss three egregious cases of bioethical 
misconduct in the form of well-studied examples: 1) the Tuskegee syphilis trials; 2) the use of 
Henrietta Lacks’ cells (HeLa) as it relates to informed consent and exploitation of 
underprivileged groups; and 3) the case of widespread radium poisoning of the so-called “radium 
girls”, women working in factories as radium dial painters. Beyond the discussion of the ethical 
concerns, the longstanding impact of these cases on policy will also be presented and evaluated. 



   

   

  

  

   

   

  

  

  

 

Appendix B: Courses, Electives and Training Activities 

B.1. CHEM-C681 and C682 Syllabus 

B.2. CHEM-C680 Syllabus 

B.3. CHEM-C689 Syllabus 

B.4. QCB TP Elective Course Descriptions 

B.5. Watanabe Conference Flyers 

B.6. QCB Evening Flyers 

B.7. QCB Seminar Series Flyers 

B.8. MSCI-509 Syllabus 

B.9. Career Development Brochure 



  
        

 
    

     
   
   
 

      
      
    
  
  

           
         
 

        

            
       

            
       

        
                  

    

          
 

  
          

              
               

    

           
        

    

   

           
             

            
          

          
               
      

             
	

	

Course Syllabus 
B680/C681: Introduction to Chemical Biology I—Spring 2018 

Instructor: Professor Michael VanNieuwenhze 
Simon Hall 200A 
812.856.7545 
mvannieu@indiana.edu 

Associate Instructor: Garrett Booher 
Simon Hall 210 
812.856.5962 
gjcoffma@indiana.edu 

Office Hours: Professor VanNieuwenhze: open or by appointment 
Garrett Booher: by appointment 

Course Meeting Time and Location: MWF 11:15 am – 12:05 pm; Chemistry A400 

Course Description: This is the first of a two-part graduate-level course that is 
designed to introduce the student to the basic concepts in the rapidly evolving field of 
chemical biology. There are no prerequisites for this course, although an elementary 
knowledge of basic principles of biochemistry, organic chemistry/synthesis, and reaction 
mechanisms (i.e.; arrow pushing) may prove helpful.  Lecture slides will be posted to the 
Canvas website no later than 10:00 am on the day of the lecture. The lecture slides will 
also include literature references for material covered during lecture. 

Course Communication: All class information and exam grades will be posted on 
Canvas 

Course Grades: There will be two exams given during this eight week course.  A final 
exam will be given at the conclusion of the course. Each of the exams will account for 
30% of your course grade. The final exam will account for 30% of your course grade. 
In-class discussion/participation will comprise the remaining 10% of your final grade. 

Course Text: Van Vranken, D. and Weiss, G. “Introduction to Bioorganic Chemistry 
and Chemical Biology” published by Garland Science, Taylor and Francis Group, LLC, 
New York, NY 10017. 

Reference Materials: The following books are recommended reference sources: 

Silverman, R. B. “The Organic Chemistry of Enzyme Catalyzed Reactions” 
Silverman, R. B. “The Organic Chemistry of Drug Design and Drug Action” 
McMurry, J. and Begley, T. “The Organic Chemistry of Biological Pathways” 
Miller, A. and Tanner, J. “Essentials of Chemical Biology” 
Begley, T., ed. “The Wiley Encyclopedia of Chemical Biology” 
Schreiber, S. L., Kapoor, T., and Weiss, G., eds. “Chemical Biology: From Small 
Molecules to Systems Biology to Drug Design” 
Waldmann, H. and Janning, P. “Chemical Biology: Learning Through Case Studies” 

mailto:gjcoffma@indiana.edu
mailto:mvannieu@indiana.edu


   	 	  

    
   

     
      

       
  

         
     

         
  

       
  

        

        

      

        

         

      

         

         

         

          

       

    

         

       

     

      

        

        

      

Lecture Date Topic 

January 8 Fundamentals of Chemical Biology:  Genes, Genomes, 
Sources of Diversity 

January 10 Fundamentals of Chemical Biology:  Combinatorial 
Assembly, Common Tools of Chemical Biology 

January 12 Fundamentals of Chemical Biology: Common Tools of 
Chemical Biology 

January 15 Chemical Origins of Biology: Mechanistic Arrow Pushing, 
Hydrogen Bonds and Proton Transfers 

January 17 Chemical Origins of Biology: Hydrogen Bonds and Proton 
Transfers, Prebiotic Chemistry 

January 19 Chemical Origins of Biology: Non-Bonding Interactions, 
Modular Design 

January 22 DNA Forms, Subunits, Forces, Superstructure 

January 24 DNA Forms, Subunits, Forces, Superstructure 

January 26 Exam 1 

January 29 DNA Biosynthesis and Chemical Synthesis 

January 31 DNA Purification and Recombinant DNA Technology 

February 2 Guest Lecture 

February 5 DNA as a Target for Cytotoxic Drugs 

February 7 DNA as a Target for Cytotoxic Drugs 

February 9 RNA Structure, Synthesis, Transcriptional Control 

February 12 RNA Processing, Degradation, Translation 

February 14 RNA Translation, Chemical Synthesis, Libraries 

February 16 Exam 2 

February 19 Amino Acids, Peptides, Peptide Synthesis 

February 21 Solid-Phase Peptide Synthesis 

February 23 Peptide Ligation Methods 

February 26 Bioorthogonal Reactions 

February 28 Applications of Bioorthogonal Chemistry 

March 2 Methods for Protein Labeling 

March 3 FINAL EXAM 



       
           

         
          

        
         

    

         
         

             
          
        

              
       
            

             
     
    

 

Academic Integrity/Honesty: All examinations are administered under the university 
policy on academic integrity. Strict adherence to this policy is a requirement for this 
course. Any incident of academic misconduct (e.g., copying from another student’s 
exam, use of illegal notes, use of a cell phone during an exam, etc.) will result in an 
automatic zero score for the assignment and the infraction will be forwarded for action as 
determined by university policy. Any such incident will be pursued to the furthest extent 
possible and could result in severe academic and disciplinary penalties. 

Note Selling: Several commercial services have approached students regarding selling 
class notes study guides to their classmates. Please be advised that selling a faculty 
member’s notes/study guides individually or on behalf of one of these services using IU 
email or Canvas violates both IU information technology and IU intellectual property 
policy. Selling the faculty member’s notes/study guides to fellow students in this course 
is not permitted. Violations of this policy will be considered violations of the Code of 
Student Rights, Responsibilities, and Conduct and will be reported to the Dean of 
Students as a violation of course rules (academic misconduct). Sanctions for academic 
misconduct may include a failing grade on the assignment for which the notes/study 
guides are being sold, a reduction in your final course grade, a failing grade in the 
course, among other possibilities. 



  
        

 
    

     
   
   
 

     
      
    
  
  

         
        
 

            

           
             
          

      
             

                 
        

             
 

  
                

                 
                  

         

            
           
     

        

         
           

          
         

         
               

      
             

	

	

Course Syllabus 
C682: Introduction to Chemical Biology II—Spring 2018 

Instructor: Professor Michael VanNieuwenhze 
Simon Hall 200A 
812.856.7545 
mvannieu@indiana.edu 

Associate Instructor: Garrett Booher 
Simon Hall 210 
812.856.5962 
gjcoffma@indiana.edu 

Office Hours: Professor VanNieuwenhze: open or by appointment 
Garrett Booher: by appointment 

Course Meeting Time and Location: MWF 11:15 am – 12:05 pm; Chemistry A400 

Course Description: This is the first of a two-part graduate-level course that is 
designed to introduce the student to the basic concepts in the rapidly evolving field of 
chemical biology. There are no prerequisites for this course, although an elementary 
knowledge of basic principles of biochemistry, organic chemistry/synthesis, and reaction 
mechanisms (i.e.; arrow pushing) may prove helpful. Lecture slides will be posted to the 
Canvas website no later than 10:00 am on the day of the lecture. The lecture slides will 
also include literature references for material covered during lecture. 

Course Communication: All class information and exam grades will be posted on 
Canvas 

Course Grades: There will be two exams given during this eight week course. A final 
exam will be given at the conclusion of the course. Each of the exams will account for 
30% of your course grade. The final exam will account for 30% of your course grade. 
In-class discussion/participation will comprise the remaining 10% of your final grade. 

Course Text: Van Vranken, D. and Weiss, G. “Introduction to Bioorganic Chemistry 
and Chemical Biology” published by Garland Science, Taylor and Francis Group, LLC, 
New York, NY 10017. 

Reference Materials: The following books are recommended reference sources: 

Silverman, R. B. “The Organic Chemistry of Enzyme Catalyzed Reactions” 
Silverman, R. B. “The Organic Chemistry of Drug Design and Drug Action” 
McMurry, J. and Begley, T. “The Organic Chemistry of Biological Pathways” 
Miller, A. and Tanner, J. “Essentials of Chemical Biology” 
Begley, T., ed. “The Wiley Encyclopedia of Chemical Biology” 
Schreiber, S. L., Kapoor, T., and Weiss, G., eds. “Chemical Biology: From Small 
Molecules to Systems Biology to Drug Design” 
Waldmann, H. and Janning, P. “Chemical Biology: Learning Through Case Studies” 

mailto:gjcoffma@indiana.edu
mailto:mvannieu@indiana.edu


   	 	  

      

      

        
  

         

         

       
 

        
 

        

      

         

           

         
  

        
 

        
 

        
    

     

        

       

           
  

        
  

        
  

         

   

Lecture Date Topic 

March 5 Peptide and Protein Structure 

March 7 Peptide and Protein Structure 

March 9 Protein Function: Receptor Ligand Interactions and 
Enzyme Function 

March 19 Protein Function: A Mechanistic View of Enzymes 

March 21 Protein Function: A Mechanistic View of Enzymes 

March 23 Protein Function: Enzymes that Use Organic Cofactors 
and Protein Engineering 

March 26 Glycobiology: Structure; Chemistry and Enzymology of the 
Glycosidic Bond 

March 28 Glycobiology: Polysaccharides and Glycoproteins 

March 30 Quiz 1 

April 2 Glycobiology: Glycolipids and Glycosylation 

April 4 Glycobiology: Carbohydrate Binding Proteins, etc. 

April 6 Polyketides and Terpenes: The Claisen Reaction and 
Fatty Acid Biosynthesis 

April 9 Polyketides and Terpenes: Biological Roles of Human 
Polyketides 

April 11 Polyketides and Terpenes: Biological Roles of Human 
Polyketides 

April 13 Polyketides and Terpenes: Polyketide Natural Products, 
and Non-Ribosomal Peptide Synthetases 

April 14 Quiz 2 

April16 Polyketides and Terpenes: Terpenes 

April 18 Chemical Control of Signal Transduction 

April 20 Chemical Control of Signal Transduction: Nuclear and Cell 
Surface Receptors 

April 23 Chemical Control of Signal Transduction: Receptor 
Tyrosine Kinases 

April 25 Chemical Control of Signal Transduction: G-Protein
Coupled Receptors 

April 27 Chemical Control of Signal Transduction: Ion Channels 

April 28 Quiz 3 



 

        
           

          
                 
              

             
      

        
          

           
          

           
          

             
        

              
               

 
 

Academic Integrity/Honesty: All examinations are administered under the university 
policy on academic integrity. Strict adherence to this policy is a requirement for this course. 
Any incident of academic misconduct (e.g., copying from another student’s exam, use of 
illegal notes, use of a cell phone during an exam, etc.) will result in an automatic zero 
score for the assignment and the infraction will be forwarded for action as determined by 
university policy. Any such incident will be pursued to the furthest extent possible and 
could result in severe academic and disciplinary penalties. 

Note Selling: Several commercial services have approached students regarding selling 
class notes study guides to their classmates. Please be advised that selling a faculty 
member’s notes/study guides individually or on behalf of one of these services using IU 
email or Canvas violates both IU information technology and IU intellectual property policy. 
Selling the faculty member’s notes/study guides to fellow students in this course is not 
permitted. Violations of this policy will be considered violations of the Code of Student 
Rights, Responsibilities, and Conduct and will be reported to the Dean of Students as a 
violation of course rules (academic misconduct). Sanctions for academic misconduct may 
include a failing grade on the assignment for which the notes/study guides are being sold, 
a reduction in your final course grade, a failing grade in the course, among other 
possibilities. 



 
 

  
 

 
   

 

 
 

 
 

 

  
 

 
 

   
 

 

 
 

 
 

 

 
 

 
 
 

  
 

 

 
 

Foundations-Chemical Biology/Introduction to Chemical Biology (C681/682; 2 x 
1.5 credits, B680 3 credits) 
Spring 2017 • Syllabus 
Professor Nicola (Nikki) Pohl (npohl@indiana.edu) 
AI: Tianyuan Peng (tianpeng@umail.iu.edu) 
Spring 2017 in Chemistry A400 

This class is not lecture-based and will require regular hands-on group project work 
and discussion in class of assigned readings and project work. To gain comfort in 
working with other scientists remotely, some classes will be specifically designed to 
meet online through the IU site-licensed Adobe Connect software. The class will 
regularly use Canvas, too. 

Learning Objectives 
• To gain a basic understanding of common chemical tools developed to usefully 
probe biological systems, especially systems involved in the biosynthesis of DNA, 
RNA, peptides/proteins and various natural products. (Primarily 1st half of the 
semester) 
• To delve into a specific area of chemical biology in enough depth to identify the 
most important elements of the topic and teach others about the area. (Primarily 2nd 

half of the semester) 
• To develop specific communication skills needed to effectively work in a 
multidisciplinary scientific team, including teleconference and peer review skills 
development. (Primarily 2nd half of the semester) 

Prerequisites 
• A two-semester undergraduate organic chemistry class and at least high school 
biology and physics. 
• The ability to effectively search the chemical and biological literature. 

No Recommended Texts 
• Readings will be mostly from the primary literature. 
• Note the availability of this book online: Varki, Cummings, Esko, Freeze, Stanley, 
Bertozzi, Hart and Etzler, Essentials of Glycobiology, 2nd edition, 2009. Complete 
text online for free: http://www.ncbi.nlm.nih.gov/books/NBK1908/ 

Required Assignments for First Half of Semester (1.5 credit class) 
• Lecture notes and readings from the primary literature will be posted on Canvas. 
Class time will be used to discuss these notes and critically assess readings. 
• Each week a quiz will ask questions primarily related to the week’s topic, but will 
also ask questions on prior week’s topics. This means that the week 8 quiz will 
cover topics from the entire 8 weeks. 
• Class participants should attend one on-campus chemical biology-related lecture 

http://www.ncbi.nlm.nih.gov/books/NBK1908
mailto:tianpeng@umail.iu.edu
mailto:npohl@indiana.edu


  
 

 
 

 
   

           
           

        
 
 

  

    
 

  

 
 

  
 

 
  

 
 

 
 

  
       

   
     

 
 

  
  

  

 

given by an off-campus speaker in January (for example, those by Drs. Matthews, 
Do, Plate, Shi, and DeBlase; please ask for prior approval to attend a different 
lecture). There will be no class meeting on the February 6 assignment due date to 
make up for this required out-of-class time. The critical review of the lecture should 
be around 400 words and include a very brief biographical sketch of the speaker, 
an overview of the broad topic of the lecture, an overview of 2-3 specific 
experiments/research projects discussed in the lecture, and a critical assessment of 
the effectiveness of methods the speaker used to convey the information. 

Grading for First Half of Semester (1.5 credit class) 
Weekly quizzes (8 total, usually on Fridays, if all 8 quizzes are taken, the lowest 
grade will be dropped) 70% 
Quality of class participation 20% 
Critical review of an outside seminar speaker presentation related to chemical 
biology (due online Monday February 6, 2017) 10% 

Required Assignments for Second Half of Semester (1.5 credit class) 
• In the second half of the semester the class will evaluate and improve existing e-
modules as a prelude to working in groups of three to produce a new e-learning 
module, with assessments specifically designed to test potential misunderstandings 
of the concepts discussed, on a chosen chemical biology topic as listed below. 
• Each person will be expected to go through each of the developing e-learning 
modules to learn the material and provide constructive peer-reviewed feedback 
online. 

Required Software for the Second Half of the Semester (All available to IU 
students by site license; see: http://iuware.iu.edu/) 
• ChemBioDraw 
• Adobe Captivate 7 
• Adobe Photoshop and Illustrator (part of the Creative Suite 6) 
• Microsoft Powerpoint 
• An HTML5-compatible web browser 

Grading for Second Half of Semester (1.5 credit class) 
Assessment and improvement of an e-learning module 20% 
Quality of peer review of other groups’ modules/class participation 20% 
Final e-learning module (including response to peer review) 60% 

• Assessment and improvement of an existing e-module will be due online on 
Monday March 20. (Class will not formally meet this day.) 
• Peer reviews of other groups’ modules will be due online by 11 am on Friday 
March 31 and Monday April 24. (Class will not formally meet these days; the time 
is allotted to individually read the peer review comments before discussing with the 
group the next class period.) 



  
 

  
 

 
 

 
 
 

 
  

• Note that the final exam for the second half of the class is the final e-module 
submitted online by 2 pm on Wednesday May 3 during finals week. (The day and 
time for the final exam is set by the university.) 

Topics Available for the Design of an Effective E-Learning Module 
Chemical Nucleic Acid Synthesis Methods 
Chemoenzymatic Nucleic Acid Synthesis Methods 
The Development of Bioorthogonal Reactions and Activity-Based Protein Profiling 
Analytical Methods: Nucleic Acids and Genomics 
Analytical Methods: Carbohydrates and Glycomics 
Green Fluorescent Protein and the Development of Methods for Protein Labeling 
The Basics of Synthetic Biology 



 	

 
 

 
 

 
   

   
    
 
   
   
    
 
   
    
    
  

  
  
   
   

   
 

 
   

 
 

   
 

 
       

 
 

 
 

   
 

    

 
 

 
   

 
      

 
  

 

 

CHEMISTRY C680 (1.5 credits) 
Introduction to Quantitative Biology and Measurement 

FALL 2017 
Monday/Wednesday 1:00-2:15 pm, Chemistry 311 

Instructors: David P. Giedroc 
SI 320C 
giedroc@indiana.edu (6-3178) 

Jon Karty 
Chem A416 
jkarty@indiana.edu (6-0727) 

Joseph Wang 
SI 047D 
wangjoe@indiana.edu (5-4963) 

Associate Instructor: Carrie Lierz 
SI 308A 
cblierz@indiana.edu 

Office hours: There are no regularly scheduled office hours for the course.  Meetings with Prof. 
Giedroc can be arranged by appointment. 

Optional Texts: Thermodynamic Theory of Site-Specific Binding Processes in Biological 
Macromolecules, DiCera (Cambridge University Press, 1995); Molecular Driving Forces: 
Statistical Thermodynamics in Chemistry and Biology, Dill and Bromberg (Garland Sciences, 
2003. Other texts and reading assignments (most from the literature) will be arranged as required 
by the instructors. 

Prerequisites: Comprehensive undergraduate or graduate courses in biochemistry and physical 
chemistry. 

Grading: 

Examinations: There will no examinations for this course. 

Problem Sets: Approximately four problem sets will be distributed throughout the course and all 
questions will be graded. Students will receive one week to work on them and are encouraged to 
work together; however, each student must hand in his/her own work. Each problem set counts 50 
points toward the final grade. No late problem sets will be accepted. 

Grading summary: 250 points (200 points on problem sets, 50 points on classroom participation) 

Course objectives: This eight-week “tool box” course is designed to introduce the student to 
methods of quantitative and structural analysis of biological systems in solution. The course is 
divided into four sections of approximately equal duration. They include 1) equilibrium binding; 
2) single-molecule science; 3) biological mass spectrometry, and 4) electron microscopy.
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A major objective is to introduce students to modern methods of quantitative data analysis and 
instrumentation of “physical biology” that can be incorporated into their thesis research.  A 
primary focus is on the capabilities of each type of measurement, including data analysis, 
sensitivity, resolution, quantitation, and limitations. C680 prepares students to take advanced 
elective courses that further cover the theoretical underpinnings and applications of each 
approach in greater depth. 

Approximate Course Outline: 

1. Equilibrium Binding (5 lectures): Boltzmann distributions and energy levels. Ligand-protein 
interactions, protein-protein interactions. Binding polynomials and partition functions; linked 
functions, coupled equilibria and site-site cooperativity.  Practical considerations of binding 
analysis; non-linear least squares analysis. 

2. Single Molecule Science (3 lectures): Introduction to protein (macromolecule) dynamics and 
timescales of molecular motion and intramolecular structural changes from NMR, fluorescence 
spectroscopies; single-molecule biophysics; protein-ligand (nucleic acid) and protein-protein 
interactions; single-molecule FRET; single-molecule force spectroscopy monitored by optical 
tweezers; dual-detection mode single-molecule methods. 

3. Biological Mass Spectrometry (4 lectures): Ions, ion optics, ion detection and resolving power; 
ionization methods (electrospray ionization, matrix assisted laser desorption ionization) and 
mass analyzers: time-of-flight, ion trap, orbitrap, Fourier transform ion cyclotron; 
fragmentation methods used for structural analysis; quantitative methods of proteomic and 
metabolomic profiling. 

4. Electron Microscopy (3 lectures): Interaction of electrons with biological matter; transmission 
electron microscopy (TEM) vs. other imaging modalities; negative strain to cryo-TEM; 
detection methods; single particle reconstruction. 
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Quantitative and Chemical Biology Journal Club (C689; 1 cr) 
FALL 2017 

Thursdays 12:15-1:15 pm* - 1 pm (12 p.m. – 2 p.m. for ethics discussions) 
CH C127 

Instructors Silas Cook Jonathan Schlebach Sima Setayeshgar Sidney Shaw 
Office Chemistry A312 Simon Hall 320B Swain West 155 Myers Hall 354 
Email sicook jschleba simas sishaw 

Course Coordinator: Charles Dann III, Simon Hall 320D, cedann@indiana.edu 

Description 

Our NIH-funded QCB Training Program seeks to foster a community of chemical, physical and 
life scientists to develop and utilize leading-edge technologies to explore biological problems 
important in human health and disease. This course is designed to bring together graduate 
students, postdoctoral associates and faculty from across campus to discuss recent literature in 
the broad, interdisciplinary area of Quantitative and Chemical Biology. All students from QCB 
trainer laboratories are encouraged to attend. For Fall 2016, the course will cover three topics: 

Presentations 

Each student will present on a topic/technique selected by each of four instructors. The instructor 
for each section will briefly (10 minutes or so) introduce the topic and provide context for the 
subsequent student presentations in a series. Student presentations will provide general 
background, followed by an in-depth introduction to the technique/method or problem of interest 
based on recent literature. Papers will generally be assigned by the instructor. 

Requirements for Presentations: 

1. Presentations will be a maximum of 40 minutes long followed by a 20-minute discussion 
period. The presentation portion will be approximately broken down in the following 
way: 

a. 10 min of background 
b. 10 min of introduction of the topic/technique/technology or biological problem 
c. 20 min of explanation of a recent example(s) from the literature 

2. As presenter, you are expected to meet with the instructor to discuss the topic to be 
presented and to further clarify your own understanding of the topic. 

Primary paper(s) and literature references should be posted on Canvas to the class no 
fewer than 48 hours before the presentation (Tuesdays at noon). All students are 
expected to review all materials before class. 

3. In collaboration with the Discussion Leader (see below), the presenter will distribute 3-5 

mailto:cedann@indiana.edu


        
          

      
           

 
 

 
 

       
         

         
     

 
 

   
 

 

    
      

    
    
    
    

    
    
    
    
    
    
    
    
     

    
    

    
 

 
 

discussion questions to the class no fewer than 48 hrs before the presentation (via 
Canvas). These questions will guide the discussion; therefore, try to come up with 
probing and broad questions that reinforce the lessons learned (the forest), rather than 
those that question a single experimental result (the trees). Considerable effort should be 
placed on posing thought-provoking discussion questions to the group. 

Discussion Leaders 

Although ALL students are expected to read the materials posted on Canvas, a second student 
will be assigned to facilitate discussion each week. While not presenting, this student will be 
expected to have spent significant time familiarizing him or herself with the material and will 
work with the presenter on understanding of the topic and to craft thought-provoking discussion 
questions. 

Date Faculty Instructor Presenter/Discussion Topic 
Leader 

August 24 Dann – Introduction 
August 31 Dann All Ethics topic (2 hrs) 
September 7 Cook Rintelmann/Walsh – 
September 15 Cook Strittmatter/Roushar – 
September 21 Cook Ratvasky/Button – 
September 28 Schlebach Salazar/Schlicksup – 
October 5 Schlebach Walsh/Holmes – 
October 12 Schlebach Roushar/Ramos – 
October 19 Setayeshgar Ramos/Rintelmann – 
October 26 No class – 
November 2 Setayeshgar Holmes/Strittmatter – 
November 9 Shaw Button/Ratvasky – 
November 16 Shaw Schlicksup/Salazar – 
November 23 No class Thanksgiving 
November 30 Dann Ethics topic (2 hrs) 
December 7 Dann Ethics topic (2 hrs) 
December 15 Dann Ethics topic (2 hrs) 
Students: Julie Button (Mukhopadhyay), J.B. Holmes (Dragnea), Sashary Ramos (Thielges), 
Stephen Ratvasky (Zaleski), Chelsea Rintelmann (Pohl), Frank Roushar (Schlebach), Marty 
Salazar (Schlebach), Christopher Schlicksup (Zlotnick), Brady Strittmatter (Hollenhorst), Brenna 
Walsh (Giedroc) 



    
 

      
 

 
 

    
    
    

 
   

 
  

 
      
        

     
        

        
     

 
   

 
    

 
 

 
 

 
 

        
          

          
      

   
 

 
 

            
       

 
  
   
    

 
         

Quantitative and Chemical Biology Journal Club (C689; 1 cr) 
FALL 2016 

Thursdays 12:15-1:15 pm* - 1 pm (12 p.m. – 2 p.m. for ethics discussions) 
*We may need to meet from 12-1 p.m. on a couple occasions 

CH C127 

Instructors Peter Hollenhorst Martha Oakley Michael VanNieuwenhze 
Office JH208 SI320A SI200A 
Email pchollen oakley mvannieu 

Course Coordinator: Charles Dann III, SI 320D, cedann@indiana.edu 

Description 

Our NIH-funded QCB Training Program seeks to foster a community of chemical, physical and 
life scientists to develop and utilize leading-edge technologies to explore biological problems 
important in human health and disease. This course is designed to bring together graduate 
students, postdoctoral associates and faculty from across campus to discuss recent literature in 
the broad, interdisciplinary area of Quantitative and Chemical Biology. All students from QCB 
trainer laboratories are encouraged to attend. For Fall 2016, the course will cover three topics: 

Advances in Genome Editing with Prof. Peter Hollenhorst 

Functional Versatility in the ABC Transporter Superfamily with Prof. Oakley 

Application of Small Molecule Probes to Study Peptidoglycan Biosynthesis and Dynamics with 
Prof. Van Nieuwenhze 

Presentations 

Each student will present on a topic/technique selected by each of four instructors. The instructor 
for each section will briefly (10 minutes or so) introduce the topic and provide context for the 
subsequent student presentations in a series. Student presentations will provide general 
background, followed by an in-depth introduction to the technique/method or problem of interest 
based on recent literature. Papers will generally be assigned by the instructor. 

Requirements for Presentations: 

1. Presentations will be a maximum of 40 minutes long followed by a 20-minute discussion 
period. The presentation portion will be approximately broken down in the following 
way: 

a. 10 min of background 
b. 10 min of introduction of the topic/technique/technology or biological problem 
c. 20 min of explanation of a recent example(s) from the literature 

2. As presenter, you are expected to meet with the instructor to discuss the topic to be 

mailto:cedann@indiana.edu


  
 

       
          

   
 

       
        

          
      

           
 

 
 

 
       

         
         

      
 

 
  

 
   

 
 

    
 

    
    
    
    
    

    
    
    
    
    
    
    
    

    
    
    

   
     

 

presented and to further clarify your own understanding of the topic. 

Primary paper(s) and literature references should be posted on Canvas to the class no 
fewer than 48 hours before the presentation (Tuesdays at noon). All students are 
expected to review all materials before class. 

3. In collaboration with the Discussion Leader (see below), the presenter will distribute 3-5 
discussion questions to the class no fewer than 48 hrs before the presentation (via 
Canvas). These questions will guide the discussion; therefore, try to come up with 
probing and broad questions that reinforce the lessons learned (the forest), rather than 
those that question a single experimental result (the trees). Considerable effort should be 
placed on posing thought-provoking discussion questions to the group. 

Discussion Leaders 

Although ALL students are expected to read the materials posted on Canvas, a second student 
will be assigned to facilitate discussion each week. While not presenting, this student will be 
expected to have spent significant time familiarizing him or herself with the material and will 
work with the presenter on understanding of the topic and to craft thought-provoking discussion 
questions. 

Presentation Schedule 

Date Faculty Instructor Presenter/Discussion Topic 
Leader 

August 25 Dann – Introduction; select 
speakers 

September 1 Dann All Ethics topic (2 hrs) 
September 8 Dann All Ethics topic (2 hrs) 
September 15 Hollenhorst Rintelmann/Strittmatter – 
September 22 NO CLASS – – 
September 29 Hollenhorst Marcyk/Cohen 
October 6 Hollenhorst Gornick/Perez Fall Break 
October 13 Oakley Strittmatter/Lierz 
October 20 Oakley Cohen/Button 
October 27 Oakley Amilcar/Gornick – 
November 3 Dann All Ethics topic (2 hrs) 
November 10 Dann All Ethics topic (2 hrs) 
November 17 NO CLASS – 
November 24 NO CLASS – Thanksgiving 
December 1 VanNieuwenhze Lierz/Rintelmann 
December 8 VanNieuwenhze Button/Marcyk 
December 16 NO CLASS – Final Exam week 
Students: Julie Button (Mukhopadhyay), Matan Cohen (Bell), Trevor Gornick (Dann), Carrie 
Lierz (Oakley), Paul Marcyk (Cook), Amilcar Perez (Winkler), Chelsea Rintelmann (Pohl), 
Brady Strittmatter (Hollenhorst) 



         
  

 
 

            
 

 
    

  
  

  
  

  
 

 
 
 
                                      
 
 

         
         

      
        
       

            
     

        
         

        
      

    
         

            
     

  
  

   
 

 

         
        

      
       

         
            

        
 

           
        

 
      

 
 

 

     
    

         
          

         
        

 
 

 

     
         

          
         

          
 

 
 

 

     
           

         
       

          
      

 

MINOR in Chemical and Physical Biology (CPB) 
(rev. 4/2018) 

Note: Any course can fulfill the requirements of a Ph.D. major OR a CPB minor, not both. 

Required QCB Training Program courses, to be taken by all QCB TP-supported trainees 
Enrollment Course Credits Title/Description 
Students are 
permitted to enroll 
in graduate 
program year 1 
(with permission of 
instructor) or year 
2 

CHEM C680 1.5 Introduction to Quantitative Biology and Measurement 
Core Topics in ligand binding and coupled equilibria and single 
molecule science, electron microscopy and biological mass 
spectrometry. Course focuses on the capabilities of each type of 
measurement: data analysis, sensitivity, resolution, quantitation, and 
limitations. This course is required for QCB trainees and can also be 
used to fulfill the 6 credit CPB minor. 

CHEM C681 1.5 Introduction to Chemical Biology I 
Basic elements of chemical biology with a chemistry-centered focus. 
This course will cover peptide synthesis and ligation methods, 
oligonucleotide synthesis, diversity oriented synthesis and 
combinatorial libraries, bio-orthogonal reactions, high-throughput 
screening methods and their use in drug discovery, and secondary 
metabolism. This course is required for QCB trainees and can also be 
used to fulfill the 6 credit CPB minor. 

Students typically 
enroll in graduate 
program years 2 & 
3 

CHEM C689 1 Quantitative & Chemical Biology Journal Club 
Student presentations on topics of interest to QCB training faculty, 
with typically 3-4 research foci per semester organized by QCB 
trainers. Also features a comprehensive module in Responsible 
Conduct of Research (RCR) that satisfies NIH-mandated training in 
RCR and ethics. This course is required for QCB trainees. However, 
it does not count toward the 6 credit CPB minor. 

The Chemical and Physical Biology (CPB) minor requires completion of C680 and C681 
above and a total of 3 credit hours from the electives listed below. 

Course # Credits Title with description and prerequisites 
BIOC B525/ 1.5 credit Membranes and Membrane Proteins 
CHEM C585 Prerequisite: B501/C584 or C483/C484 

One semester of undergraduate physical chemistry recommended. Provides a general 
understanding of the physical and chemical forces that hold membranes together that give 
rise to the structure and function of biological membrane assemblies; molecular 
characteristics of lipids and membrane proteins in cell biological processing. 

BIOC B530/ 1.5 credit Macromolecular Structure and Function 
CHEM C581 Prerequisite: B501/C584 or C483/C484 plus C341, or Instructor consent1 

Undergraduate (bio)physical chemistry (equivalent to C481 or C361) is strongly 
recommended. Stabilizing forces in macromolecular structures; protein structure analysis; 
nucleic acid structure and probing; structure determination by NMR and X-ray 
crystallographic analysis. 

BIOC B531/ 1.5 credit Biomolecular Analysis and Interaction 
CHEM C582 Prerequisite: B501/C584 or C483/C484 plus C341 and B530, or Instructor consent1 

Undergraduate (bio)physical chemistry (equivalent to C481 or C361) is strongly 
recommended. Principles of inter- and intramolecular interactions; thermodynamic and 
kinetic analysis of complex binding; experimental methods for analysis of macromolecular 
structure and binding. Sequential with B530/C581. 



 
 

 

     
       

            
            
         

      
 
 

    
       

          
            

        
       

       
  

            
        

       
      

 
 

   
  

             
        

   
     

            
     

            
     

       
         

     
         

  
 
 

     
    

        
         

       
 
 

    
   

        
         

          
 
 

            
             

            
        
           

    
       

            
         
           

    

BIOC B540/ 1.5 credit Fundamentals of Biochemical Catalysis 
CHEM C588 Prerequisite: C342, C483/C484, or Instructor consent1 

General properties of enzymes and basic principles of enzymatic reactions are discussed. 
Enzyme kinetics; inhibitor types, their importance and their effects on enzymes will be 
covered. Students will gain facility with thermodynamics, catalytic mechanisms, kinetics 
and binding equilibria as they apply to proteins. 

BIOC B541/ 1.5 credit Enzyme Mechanisms 
CHEM C589 Prerequisite: C588; C342, C483/C484, or Instructor consent1 

Enzyme mechanisms demonstrate how chemical principles are employed by living 
organisms. The course will cover several classes of enzymes, for example, hydrolases, 
phosphorylases, kinases, carboxylases, and transferases. Focus will also be placed on the 
roles of cofactors in catalysis. Sequential with B541/C589. 

CHEM C682 1.5 credit Introduction to Chemical Biology II 
Prerequisite: C681 
Basic elements of chemical biology applications and uses of technology. This course will 
cover microarray technology, protein labeling, chemical genetics; small molecule 
interactions with proteins/DNA; modulation of protein-protein interactions; RNA aptamers 
and molecular evolution. Sequential with C681. 

CHEM C502 3 credit Inorganic Spectroscopy 
Prerequisite: C361 
Chemical applications of group theory and the elucidation of structure and bonding in 
inorganic molecules and complexes by vibrational, nuclear magnetic resonance, Mossbauer 
and electronic absorption spectroscopy. 

CHEM C620 2 credit Measurement Science 
Topics related to measurement in the chemical sciences and interdisciplinary fields of 
science and engineering. Special attention to perspectives on advanced instrumentation and 
application of new hybrid techniques to areas such as biomedical, environmental, energy, 
or other areas of interest. 

CHEM C632 3 credit Metal Ions in Biological Systems 
Introduction to the field of bioinorganic chemistry and spectroscopic methods for 
determining structure/function relationship of metal ions in biology. Emphasis on oxygen 
carriers, metal ion transport and storage, as well as oxidoreductases involved in oxygen, 
hydrogen, and nitrogen metabolism. 

BIOC B680/ 1.5 credit Special Topics: Biomolecular NMR Spectroscopy 
CHEM C687 Prerequisite: B530/C581 or Instructor consent1 

Modern NMR structure determination of proteins, protein-ligand complexes, and 
regulatory RNAs, from sample preparation to residue-specific resonance assignments to 
structure determination. Hands-on component featuring two-dimensional NMR. 

BIOL Z620/ 1.5 credit Special Topics: Electron Microscopy 
BIOC B680 Prerequisite: Instructor consent1 

The theory and practice of electron microscopy oriented toward biological applications, 
with a significant “hands-on” component on IUB-EMC instrumentation including the 
JEOL 1010 and JEOL 1400plus TEMs and JEOL 3200FS (S)TEM systems. 

BIOL Z620/ 1.5 credit Special Topics: Digital Imaging Light Microscopy Prerequisite: Instructor consent1 

BIOC B680 A general introduction to the theory and practice of microscopy is provided starting with 
the properties of light interacting with matter. The principles of modern optical imaging 
devices and electronic detectors are covered in detail and with perspective on techniques. 
Students spend equal time in lecture and in the Light Microscopy Imaging Center working 
in small groups with different imaging systems. 

BIOC B511 3 credit Duplicating and Expressing the Genome 
Attain an advanced level of understanding of the molecular basis of DNA replication and 
its control; comprehend the molecular basis of gene expression and its control; understand 
the interplay between chromatin and nuclear structure and replication and transcription; 
evaluate primary literature in this field. 



       
        

      
        

       
  

   
          
              

          
          
         

 
      

              
          

              
            

 
       

        
            

          
            

 
    

        
    

     
         

       
     

       
       

           
       

        
    	

       
           

            
           

        
      

          
    

           

     
            

        
 

BIOL L519 3 credit Bioinformatics: Theory and Application 
Overview of theory and applications in bioinformatics, based on fundamentals of 
molecular biology and information sciences. Common problems, data, and tools in the field 
are outlined. These include biosequence analysis, alignment and assembly, genomics, 
proteomics and phylogenetics, biological databases and data mining, and Internet bio-
information services. 

MSCI M508 2 credit Precision Medicine of Cancer 
This course highlights scientific evidence for precision medicine approaches and discusses 
what is needed to move the concept of precision medicine into clinical practice. As 
oncology is the clear choice for enhancing the near-term impact of precision medicine, this 
course will focus on individualized, molecular approaches to cancer, while also 
incorporating how findings in the cancer field provide a strong framework for accelerating 
the adoption of precision medicine in other diseases. 

MSCI M580 3 credit Molecular Biology of Cancer 
Cancers are genetic diseases produced by mutations in the genes that control cell signaling 
and cell fate. This class will provide an in-depth study of cell signaling and mechanisms by 
which cell fate is regulated. These concepts will be used to develop a comprehensive 
understanding of how tumor cells develop, recruit the support from normal cells, modulate 
the immune system, metastasize and are treated. 

NEUS N566 3 credit Developmental and Cellular Neuroscience 
Prerequisite: Knowledge in basic neuroscience and biology; Instructor consent1 

This course examines the vertebrate nervous system from a cellular and molecular 
perspective. It covers the unique structural and functional properties of both neurons and 
glia, explores in depth the development of the nervous system, and covers at a molecular 
level the biological basis for learning and memory. 

PSY P667 3 credit Neuropsychopharmacology 
Analysis of neural mechanisms of drug effects on animal and human behavior, based on 
behavioral and biological experiments. 

PHYS P575 3 credit Introduction to Biophysics 
Physics P575 presents an introduction to Biophysics. Topics include: properties of 
biomolecules and biomolecular complexes; biological membranes, channels, neurons; 
Diffusion, Brownian motion; reaction-diffusion processes, pattern formation; sensory and 
motor systems; psychophysics and animal behavior, statistical inference. 

PHYS P581 3 credit Modeling and Computation in Biophysics 
Introduction to modeling and computational methods applied to phenomena in Biophysics. 
Topics: population dynamics; reaction kinetics; biological oscillators; coupled reaction 
networks; network theory; molecular motors; limit cycles; reaction diffusion models; the 
heart; turning instability; bacterial patterns; angiogenesis. 

PHYS P582 3 credit Biological and Artificial Neural Networks 
Biological details of neurons relevant to computation. Artificial neural network theories 
and models, and relation to statistical physics. Living neural networks and critical 
evaluation of neural network theories. Students’ final projects will consist of programming 
networks and applying them to current research topics. 

PHYS P583 3 credit Signal Processing and Information Theory in Biology 
Probability and statistics. Filtering. Correlation functions and power spectra. Time 
invariant and time-varying systems. Shannon Information. Coding and decoding. 
Processing of sensory signals and other applications to neurobiology and psychophysics. 

PHYS P676 3 credit Selected Topics in Biophysics 
This course presents papers on current topics in Biophysics, together with key classical 
papers related to those topics. Student participation in discussions is essential. Each student 
is expected to write two essays on two of the topics presented. 



 
 

 
 

     
     

         
          

           
      

 
 

 

      
     

        
           

       
 
 

 

   
  

          
           

          
 

          
           

 
 
 
 
 
 
 
 

 
     

             
          

          
  

 

BIOC B601/ 1.5 credit Advanced Nucleic Acid Biochemistry 
CHEM C683 Prerequisite: B501/C584 or Instructor consent1 

(inactive) Mechanistic analysis of nucleic acid metabolism; specificity and role of DNA polymerases 
and repair pathways; DNA replication and recombination mechanisms; RNA structural 
motifs and physical properties; RNA synthesis and processing in gene expression; catalytic 
RNA molecules; applications of RNA molecules. 

BIOC B602 1.5 credit Advanced Protein Biosynthesis and Processing 
(inactive) Prerequisite: B501/C584 or Instructor consent1 

Detailed analysis of protein synthesis, post-translational modification, and macromolecular 
assembly, including the role these modifications play in mature protein function, 
biosynthesis, structure, function, and analysis of complex oligosaccharides. 

BIOC B604/ 1.5 credit Structural Methods 
CHEM C686 Prerequisite: B530/C581 or Instructor consent1 

(inactive) Fundamental principles of circular dichroism, nuclear magnetic resonance and X-ray 
crystallography in the study of protein and nucleic acid structures. Theoretical and 
practical aspects will be presented, with particular emphasis on application strategies. 

1Instructor consent: To receive consent, please e-mail the professor assigned to the course to request 
permission to enroll in course of interest. If it is a specialized course, it would be helpful to provide the 
professor information regarding your previous courses taken to demonstrate basic knowledge of selected topic. 

Course Missing Date and Time 
If there is no date or time provided to a course listing in the academic bulletin, 
it means the course will be arranged to student availability by the assigned 
instructor. Please contact the professor via e-mail to facilitate date and time 
arrangements. 



   
   

 
   

 
 

 

     
 

       
 

      
   
     
 

      
  
    
 

       
     
                                        
 

       
   
 

       
         
                                      
 

      
    
    
 

          
   

    
  

       
               
            
           
 

     

 

The Seventh Annual 
Watanabe Symposium in Chemical Biology 

Saturday, October 8, 2016 
C122 Chemistry 

9:00 – 9:45 am Coffee & Breakfast Refreshments with Pastries, Fruits and Yogurt 

9:45 – 10:00 am Welcome: David Giedroc 

10:00 – 10:40 am George Barany, University of Minnesota 
“Orthogonal Chemistry for Biological Science” 
Introduction: Tom Snaddon 

10:45 – 11:25 am Steve Hitchcock, Takeda Pharmaceuticals 
“Discovery and Validation of Highly Selectively-Expressed Drug Targets” 
Introduction: Mike VanNieuwenhze 

11:30 – 11:55 pm M. Kevin Brown, Indiana University Bloomington 
“No Strain, No Gain: Advances in the Synthesis and use of Cyclobutanes” 
Introduction: Tom Snaddon 

12:00 – 1:50 pm Poster Session & Lunch 
Solarium Room in the Indiana Memorial Union 

2:00 – 2:40 pm Scott E. Denmark, University of Illinois at Urbana-Champaign 
“Discovery and Optimization of Enantioselective Catalysts through Chemoinformatics” 
Introduction:  Kevin Brown 

2:45 – 3:10 pm Tom Snaddon, Indiana University Bloomington 
“Chemical Synthesis Methods by Cooperative Catalysis” 
Introduction: Kevin Brown 

3:15 – 3:55 pm Margaret M. Faul, Amgen 
“Opportunities and Challenges in Pharmaceutical Process Development” 
Introduction: Nikki Pohl 

4:00 – 4:40 pm Paul A. Wender, Stanford University 
“Function Through Synthesis-Informed Design: Approaches to HIV/AIDS Eradication, 
Alzheimer’s Disease, and Drug Delivery” 
Introduction: Mike VanNieuwenhze 

4:45 pm Closing Remarks: Richard DiMarchi 



  
   

 
  

 
 

 

      
 

       
 

       
    
     
 

       
  
    
 

        
    
    
 

       
  
    
 

     
   
 

        
  
    
 

      
  

 
    
  

         
              
        
          

     

 

The Sixth Annual 
Watanabe Symposium in Chemical Biology 

Saturday, October 10, 2015 
C122 Chemistry 

7:30 – 8:15 am Coffee & Breakfast Refreshments with Pastries, Fruits and Yogurt 

8:15 – 8:30 am Welcome: David Giedroc 

8:30 – 9:15 am Marvin H. Caruthers, Distinguished Professor, University of Colorado, Boulder 
“Oligonucleotide Synthesis Interfaced with Molecular Biology and Nanotechnology” 
Introduction: John Mayer 

9:15 – 10:00 am James R. Williamson, Professor, The Scripps Research Institute 
“Dynamics of Ribosome Assembly in Bacteria” 
Introduction: David Giedroc 

10:00 – 10:30 am Megan Thielges, Assistant Professor, Indiana University Bloomington 
“Dynamics of Protein Molecular Recognition” 
Introduction: Stephen Jacobson 

10:30 – 11:00 am Trevor Douglas, Professor, Indiana University Bloomington 
“Redesigning Virus Particles” 
Introduction: Bogdan Dragnea 

11:00 – 1:00 pm Poster Session & Lunch 
Neal Marshall Black Cultural Center 

1:00 – 1:45 pm Samuel H. Gellman, Professor, University of Wisconsin-Madison 
“Mimicry of Protein Surfaces with Alpha/Beta-peptide Foldamers” 
Introduction: Martha Oakley 

1:45 – 2:30 pm Zhong-Yin Zhang, Professor, Indiana University School of Medicine 
“Drugging the Undruggable: Therapeutic Potential of Targeting Protein Tyrosine 
Phosphatases” 
Introduction: Nikki Pohl 

2:30 – 3:15 pm Chad M. Rienstra, Professor, University of Illinois, Urbana-Champaign 
“Insights from Solid-State NMR into Parkinson’s Disease, Antifungal Drug Mechanisms 
and Blood Coagulation” 
Introduction: Susanne Ressl 

3:15 pm Closing Remarks: Richard DiMarchi 



  

 

 
     

   

      
    
      

   
 

  

   

    
 

       
     
       

      
        

   
    

   
    

    
   

   
   

   
      

    
    

    
    

    
  

    
     
      

 

QCB Evenings 
Wednesday, April 18th 

 5:30pm  Chemistry C033 

Conformational Dynamics of the P450cam-Putidaredoxin Complex Probed 
via 2D IR Spectroscopy 
 Sashary Ramos, Thielges Lab 

Cytochrome P450s are a family of heme oygenases 
found in all kingdoms of life; the well-studied 
P450cam from Pseudomonas putida is considered an 
archetypical P450. P450cam catalyzes the 
hydroxylation of d-camphor with the aid of its 
electron transfer partner putidaredoxin (Pdx). Pdx 
has been known to play an effector role in its 
reduction of the O2 complex of cytochrome 
P450cam. However, the conformational dynamics 
contributing to this role are not fully understood. To 
investigate how Pdx binding impacts ferrous, CO-
ligated, P450cam, we applied 2D IR spectroscopy to 

Acid-Responsive Motility Inhibition by MirA in Agrobacterium tumefaciens 
 Melene Thompson, Fuqua lab 

measure the conformations and dynamics of wild-type enzyme in the absence and presence of Pdx, as well as 
a mutant, L358P P450cam, which has served as a putative model for the Pdx complex. The CO vibrations of 
the Pdx complex and L358P report population of two conformational states in which the CO experiences 
distinct environments. This talk will discuss the distinct conformational dynamics reported by the 2D IR 
experiments and provide insight toward the effector role of Pdx on P450cam reduction. 

Agrobacterium tumefaciens is a plant pathogenic bacterium that swims 
via flagellar propulsion. When A. tumefaciens cells encounter an acidic 
plant wound environment, they undergo a transition to a sessile state. 
This transition is mediated in part by the acid-responsive periplasmic 
regulator ExoR, which controls activity of the two-component system 
ChvG-ChvI. Under acidic conditions, ChvG-ChvI blocks the activity of the 
primary motility regulator Rem, a novel transcription factor, leading to a 
loss of motility gene expression. We have discovered that the motility 
inhibition exerted through an active ExoR-ChvG-ChvI pathway requires 
the function of a previously unrecognized gene which we have named 
the motility inhibitor of Rem, or mirA. Initial characterization of mirA 
indicates that it encodes a small protein (76 aa) which lacks any 
identifiable amino acid motifs indicative of its structure or function. The 
upstream region of MirA contains a small RNA defined in previous 
genome-wide RNA screens. Expression of mirA is activated by the ChvG-
ChvI two component system, thus linking this pathway and Rem. 
Plasmid-borne expression of mirA broadly inhibits motility through 
modulation of motility gene expression. Current work is aimed to 
understand how MirA can impose such a potent inhibitory activity on 
Rem-dependent transcriptional control. 

All QCB Trainer Lab Personnel are invited to attend. 
Refreshments will be provided. 



 

 

 

	

	 	 	 	 	 	 	 	 	
	

  
 

 

 
 
 

 

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	

 

 

 

 

 
 

 
 

 
 

  

         
 

            
     

 

Dynamics and Conformational Heterogeneity in Cytochrome P450s via Infrared 

QCB Evenings 
Wednesday, March 22 • 5:30pm • Chemistry C122 

Spectroscopy 

EDWARD BASOM, THIELGES LAB 

Cytochrome P450s are a superfamily of enzymes which catalyze hydroxylation 
of unactivated hydrocarbons, however the means by which P450s control 
regioselectivity of this reaction remain largely elusive.  Toward investigation of 
regioselectivity in the archetypal cytochrome P450cam, we combined infrared 
spectroscopy and the site-specific incorporation of vibrational probes which 
permit characterization of fluctuations on fast timescales with high spatial 
resolution. Our results from a heme-bound carbon monoxide probe suggest 
that the binding of different substrates to P450cam variably stabilizes the active 
site into two distinct states associated with different levels of regioselectivity. 
Incorporation of nitrile probes at different P450cam microenvironments 
enabled us to discern changes experienced at each of those environments when 
a substrate binds in the active site.  Finally, the putative P450cam-substrate hydrogen bonding interaction was more 
rigorously investigated with both CN and CO probes.  

Mutations in the primary sigma factor bypass the critical ComW requirement for 
natural transformation in Streptococcus pneumoniae 
YANINA TOVPEKO, WINKLER/MORRISON LAB 
Streptococcus pneumoniae is an opportunistic pathogen that resides in the human nasopharynx and is naturally 
transformable, or able to take up and integrate exogenous DNA into its genome. Competence for genetic 
transformation is tightly regulated, transient, and occurs in two phases, early and late. The early genes encode a 
quorum-sensing system and peptide pheromone that signal an entire population to become competent in synchrony. 
One early gene encodes σX, the only known streptococcal alternative σ factor, which is responsible for coordinated 
synthesis of the late genes, those which are necessary for DNA uptake and recombination. In S. pneumoniae, elevated 
σX is insufficient for development of full competence without co-expression of a second competence-specific protein, 
ComW, which is regulated by the same pheromone circuit that controls σX. comW mutants display several phenotypes, 
a 104-fold reduction in the amount of transformants, a 10-fold reduction in σX activity, and a 10-fold reduction in the 
amount of σX protein. To identify proteins that may be interacting with ComW during competence, a suppressor 
screen was performed seeking mutants that were partially restored for transformation in the ΔcomW mutant 
background. Whole genome sequencing of suppressor strains revealed ten different single-base substitutions in rpoD, 
the gene encoding the primary σ factor, σA, that each bypass the ComW requirement for transformation. Eight of the 
ten single-base substitutions mapped to residues previously implicated in σA binding affinity to core RNA polymerase. 
3D structure analysis suggests ComW increases σX access to core RNA polymerase, pointing to a role for ComW in 
σ factor exchange during genetic transformation in S. pneumoniae, and a novel mechanism of σ factor activation in 
Gram positive bacteria. 

All QCB Trainer Lab Personnel are invited to attend. 
Refreshments will be provided. 

800 East Kirkwood Avenue 
Bloomington, IN 47405-7102 

chemgrnt@indiana.edu │ http://www.chem.indiana.edu/qcb 



 

 

 

 

 

 

  
        

 

 

     

       
       
         

      
         

    
     

         
         

      
       

         
      
     

    
        

 

 
  

    

      
     

      
   

        
      

    

 
       

     
     

      
 

 

 
         

    

  
QCB Evenings 

Wednesday, February 28 • 5:30pm • Chemistry C033 

Identification of compounds that inhibit Chikungunya virus infection 

Sara E. Jones-Burrage, Mukhopadhyay LAB 

Chikungunya virus, an arbovirus, is transmitted to humans via infected mosquitos. Previously, Chikungunya 
infections were limited to Asia, Africa, and Europe; but recently, outbreaks have occurred in the Americas and the 
Caribbean. Most infected individuals experience some symptoms which can range from short term fatigue and 
fever to debilitating arthritic disease that can last for months or years. No current vaccine is available and treatment 
options are limited. The capsid protein of Chikungunya virus forms a protective shell around the viral RNA 
genome during virus transmission. With the correct environmental trigger, this proteinaceous shell dissociates, 
releasing the viral genome and initiating infection. Capsid also interacts with the E2 protein, one of the viral spike 
proteins, and these interactions are important for virion formation and egress from the cell. We hypothesize that 
compounds that interfere with capsid: viral nucleic acid interactions inhibit the release of viral genomes as well as 
virus assembly and egress. We suspect that viruses treated with anti-viral compounds that target structural proteins, 
such as capsid, are less likely to develop resistant mutants than viruses treated with drugs that target viral enzymes. 
We designed a high-throughput, in vitro FRET-based assay to monitor core-like particle assembly. We screened 
10,000 compounds and found 106 that altered core-like particles. A subset was selected to study their effects in 
virus-infected vertebrate cells. Our results show that 3 and 4 compounds inhibit infectious, but not total, virus 
production by at least 90 and 50%, respectively. Further, we tested if these compounds were capable of inhibiting 
other viruses and if they were effective in invertebrate mosquito cells. Future studies will clarify the mechanisms by 
which these compounds inhibit Chikungunya virus production. 

MotI (DgrA) acts as a clutch on the flagellar stator protein MotA in Bacillus subtilis 
Sundharraman Subramanian, Dann LAB 

Bacterial flagella are nanomachines rotated by powerful motors, which drive motility 
that is often associated with virulence. The bacterial flagellum is structurally complex 
and requires tens of thousands of subunits from over 30 different proteins. Further, 
flagella are integrated in the cell envelope and are seldom degraded perhaps because 
flagellar synthesis is costly in the consumption of metabolic building blocks and in the 
multigenerational time they take to assemble. Regulators that inhibit flagellar rotation 
are potentially reversible, preserving the energy investment on the machine and arrest 
flagellar rotation either as a brake, increasing resistance, or as a clutch, cutting power to 
the machine. In this seminar, data will be presented that describe the behavior of 
YcgR-homolog MotI (formerly DgrA) of B. subtilis as a clutch. I will present the three-

dimensional structure of MotI bound to c-di-GMP, followed by fluorescent localization studies with MotI-
fluorescent protein fusions and their dependence on MotA. Finally, I will present data showing that the MotI-
inhibited flagella rotate freely by Brownian motion. We propose a model in which flagellar stators are disengaged 
and sequestered from the flagellar rotor when bound by MotI indicating its behavior as a clutch. 

All QCB Trainer Lab Personnel are invited to attend. 
Refreshments will be provided. 



 

 

 
 

 
   

    

         

QCB Trainee-Sponsored Seminar Series 

Protein dynamics, entropy and function 
Molecular recognition by proteins is fundamental to the 
molecular basis of biology. Dissection of the 
thermodynamic landscape governing protein-ligand 
interactions has proven difficult because determination 
of various entropic contributions is quite challenging. 
NMR relaxation measurements, theory and simulations 
suggest that conformational entropy can be accessed 
through a dynamical proxy. The construction and 
validation of a robust and relatively model independent 
relationship between measures of fast side chain motion 
and the underlying conformational entropy will be presented. The dynamical 
proxy reveals that the contribution of conformational entropy can range from 
highly favorable to highly unfavorable and demonstrates the potential of this key 
thermodynamic variable to modulate protein-ligand interactions. The dynamical 
“entropy meter” also refines the role of solvent entropy and directly determines 
the loss in rotational-translational entropy that occurs upon formation of high 
affinity complexes. The ability to quantify the roles of entropy through an 
“entropy meter” based on measurable dynamical properties promises to highlight 
its role in protein function. Several examples will be presented including the 
importance of dynamics over several timescales, and the entropy it represents, to 
allosteric regulation in the Lac repressor. Finally, it is shown that the purposeful 
manipulation of conformational entropy can be used to create a protein-protein 
complex with an unprecedented affinity. Supported by the NIH and the G. Harold 
& Leila Y. Mathers Charitable Foundation. 

A. Joshua Wand, Ph.D. 
Department of Biochemistry & Biophysics 

University of Pennsylvania 
wand@mail.med.upenn.edu 

Co-hosted by the 
Department of Chemistry and the Graduate Program in Biochemistry 

Friday March 30 • CHEMISTRY C033 • 2:30 P.M. 

For further details, contact Mr. Steven Watkins at 5-9749 



 

 

 
  

 

 
   

    

   

  

     

QCB Trainee-Invited Seminar Series 

Quantitative superresolution imaging for microbiology 

Recent studies have established that 
microbial cells possess a remarkable 
degree of cellular structures. These 
structures have specific shapes, reside 
in specific subcellular spaces, and carry 
out specific functions. It is important to 
understand how these cellular 
structures are assembled at the correct 
time and space to carry out their functions. However, because of 
the small cell sizes, microbial cellular structures have been difficult 
to study using conventional light microscopy. We develop single-
molecule localization based superresolution imaging methods and 
combine with biochemical and genetic methods to probe the 
structures, dynamics and functions of the E. coli cytokinesis and 
transcription machineries. We provide unique insight into the 
spatial organizations and working mechanisms of these 
machineries, which are difficult to obtain by conventional means. 

Jie Xiao, Ph.D. 
Department of Biophysics 
and Biophysical Chemistry 

John Hopkins University 
xiao@jhmi.edu 

Co-hosted by the 
Department of Chemistry and the Graduate Program in Biochemistry 

Friday April 27 • CHEMISTRY C033 • 2:30 P.M. 

For further details, contact Mr. Steven Watkins at 5-9749 



    
 
  

 
 

    
   

 
 

 
         

          
         

             
           
       

 
             

        
               

         
        

 
           

              
             

            
        

 
         
           

          
          

 
             

      
 

      
 

        
 

          
 

       
 

       
 

     
 

         

M509: Basics of Scientific Communication 
1 credit 

Tuesdays 5-7 PM
January 9-February 27, 2018 

Claire Walczak, Medical Sciences 
Myers Hall 262
cwalczak@indiana.edu 
812-855-5919 

Course Goals: The goal of this course is to help students increase their skills in various forms 
of written and verbal communication, such as scientific correspondence, writing an abstract, 
preparing figures for papers vs. posters vs. talks, and talking about their science both to a 
scientific audience and to the lay public. Students will also prepare both a CV and resume. My 
vision is to create a collaborative environment where students become comfortable in both 
giving and receiving constructive criticism. 

Grading: The grading in this course will be based both on the written assignments and/or oral 
presentations (75%) as well as your participation in class (25%). The specific details of each 
assignment will be posted on the Canvas Course site, and all initial and final assignments will be 
submitted electronically (barring any unforeseen technical challenges).  There will be a 10% 
deduction for each day that an assignment is late. 

Course Organization: In general we will adhere to the following structure: 
Students will be given a take home assignment each week to prepare a draft of the topic 
material. Students will then work in small groups to critique each other’s work and then revise 
that work. The students will present the revised material to the instructor (written assignments) 
or to the class (visual and spoken assignments). 

Monday: Draft of the assignment is due by 5 PM. 
Tuesday: Students work in small groups to give and receive feedback on their assignment. Any 
written critiques must be submitted by the end of that class period. 
Thursday: Revised version of the assignment is due by 5 PM. 

The latter part of each class period will be used to discuss the assignment for the following 
week, including guidelines and helpful hints with examples. 

Week 1: Tuesday January 9, 2018.  Making requests from colleagues. 

Week 2: Tuesday January 16, 2018.  Writing an abstract. 

Week 3: Tuesday January 23, 2018. Preparing a CV and Resume. 

Week 4: Tuesday January 30, 2018. Basics of figure preparation. 

Week 5: Tuesday February 6, 2018.  Poster Presentations. 

Weeks 6/7: Tuesday February 13 and Tuesday February 20, 2018. Oral Presentations. 

Week 8: Tuesday February 27. Elevator Speech Contest. 

mailto:cwalczak@indiana.edu


 
  

 
                 
    

 
 

               
 

Reference Material: 

Writing science: how to write papers that get cited and proposals that get funded. J. Schimel. 
Oxford University Press. c2012. 

The elements of style. W Strunk. Value Classic Reprints. C2016 (reprint of the 1918 classic 
book). 
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Welcome 

The College of Arts and Sciences, Graduate School, and 
Department of Chemistry at Indiana University are delighted 
to support the third annual Career Development Symposium 
(CDS).  Graduate students in Chemistry as well as the other 
STEM disciplines at IU have an excellent reputation for being 
creative and passionate scientists.  To enhance the overall 
educational experience, the graduate students in our 
department have organized this annual symposium as a 
forum for STEM students to learn how to take the next steps 
in their careers.  The CDS combines a keynote lecture, panel 
discussion with invited speakers, student poster session, 
career fair, networking social, and interviews that provide 
formal and informal opportunities for graduate students to 
engage with company representatives, faculty, and colleagues. 
Our hope is the CDS will answer the question: “What happens 
after graduate school?”  We are delighted to sponsor this event 
and want to launch our students successfully into their ideal 
careers. 

We hope you enjoy the Symposium! 

Stephen C. Jacobson 

Professor and Chair 

Department of Chemistry 



  
 

       

      

        
     
      

      

       
       

 
 

      
 

 
      

 
 

      
 

 
 

           
    

        

        

      
    

        
    

                  
    

Schedule of Events 

8:30 – 9:00 AM 

9:00 – 9:15 AM 

9:15 – 10:15 AM 

10:30 – 12:00 PM 

12:00 – 1:30 PM 

1:00 – 3:00 PM 

3:00 – 5:00 PM 

5:15 – 6:45 PM 

7:00 – 9:00 PM 

Check-In (Atrium) 

Opening Remarks (Alumni Hall) 

Keynote Speaker: Lawrence DeLucas 
(Alumni Hall) 
“A Career in Science, Expect the 
Unexpected” 

Panel Discussion (Alumni Hall) 
- Dr. Lawrence Chapoy 

HPM Company 

- Dr. Lawrence DeLucas 
Aerospace Corporation 

- Dr. Timothy Marin 
Benedictine University 

- Dr. Radislav Potyrailo 
GE Global Research 

- Dr. Elizabeth Wagoner 
ExxonMobil 

Catered Lunch (Frangipani Room) 

STEM Career Fair (Solarium) 

Networking Social & Poster Session 
(Alumni Hall) 

ExxonMobil Presentation 
(Sassafras Room) 

Social hosted by ExxonMobil 
(Nick’s English Hut) 



  
 

 
 

  
 

   
  

 
 

   
 
 
 

  
 
 

  
 
 
 

   
 

 

Invited Speakers 

Keynote Speaker: Dr. Lawrence DeLucas 

Dr. Larry DeLucas is a Principal Scientist at the 
Aerospace Corporation.  He was previously a Professor in the 
School of Optometry, Senior Scientist and Director of the 
Comprehensive Cancer Center X-ray Core Facility, and 
Director of the Center for Structural Biology at the University 
of Alabama at Birmingham (UAB).  In 1992, DeLucas was a 
member of the 7 person crew of Space Shuttle Columbia for 
Mission “STS-50”, called the United States Microgravity 
Laboratory-1 (USML-1) Spacelab mission. Columbia 
launched on June 25 and returned July 9, 1992.  While in 
space, DeLucas participated in thirty-one different scientific, 
physics and research materials experiments as a payload 
specialist.  His mission lasted 14 days -the longest space 
shuttle duration mission at the time.  He traveled more than 
6 million miles, completing 221 orbits of earth and logging 
over 331 hours in space. From 1994 to 1995, Dr. DeLucas 
served as the Chief Scientist for the International Space 
Station at NASA Headquarters in Washington, D.C. 



  
 

 
  

 
 
 

  
  

  
 
 

  
  

 
 

  
 
 
 

 
 

 
   

  
 
 

  
 
 
 

  
  

  

Keynote Speaker: Dr. Lawrence DeLucas 
(Continued) 

Recent research from the DeLucas lab has involved a 
comprehensive evaluation of protein crystal growth in 
microgravity. His research team analyzed crystallization 
results from 96 different proteins that flew to the ISS via the 
Space-X rocket and remained in space until 6.5 months later. 
He has been involved in investigations to determine why 
protein crystals grown in microgravity are often of higher 
quality than their counterparts grown on earth.  Additional 
focuses of his research include the development of a novel 
method to express membrane proteins and drug discovery 
projects for cancer metastasis and protection against Yersinia 
pestis, the causative agent of plague and a potential bio-
warfare agent. 

Dr. DeLucas received five degrees from UAB, including 
a B.S. and M.S. in Chemistry, a B.S. in Physiological Optics, 
an O.D. from the School of Optometry, and a Ph.D. in 
Biochemistry. He also received honorary Doctor of Science 
degrees from the Ohio State University, Ferris State 
University, SUNY College of Optometry, and the Illinois 
College of Optometry. He has published more than 160 peer-
reviewed research articles in various scientific journals, co-
authored and edited several books on protein crystal growth 
and membrane proteins and is a co-inventor on 43 patents. 

In addition to his other achievements, Dr. DeLucas was 
awarded the prestigious Distinguished Faculty Lecturer at 
UAB (2000), the President’s Award for Excellence in 
Teaching (2011), and the Howard Heflin Statesmanship 
Award for Technology (1999). In 1999 he was recognized as 
one of the scientists who could shape the 21st century in an 
article published by “The Sunday Times” of London titled 
“The Brains Behind the 21st Century”.  In 2002, Dr. DeLucas 
was inducted into the National Optometry Hall of Fame. 



 

  
 

 
 

   
 

   
 
 

  
 

  
  

    
 

 
   

  
  

    
  

  
  
   

  

Panelist: Dr. Lawrence Chapoy 

Dr. Larry Chapoy is the founder of the Illinois-based 
HPM Company (High Performance Materials) which has 
provided consulting services in the materials area to a variety 
of companies, both Fortune 500 and start-ups, for over ten 
years. He has over 40 years’ experience in the area of polymer 
materials and their applications. This experience ranges from 
basic R&D, new product development, problem solving, 
process design, structuring a research portfolio for an 
effective new product pipeline to intellectual property 
management, and corporate restructuring. Since 1993, he has 
specialized in materials for use in the ophthalmic market 
including: contact lenses, IOL’s, and other kinds of ocular 
implants. 

Prior to HPM, Dr. Chapoy served as Vice President of 
R&D at Wesley Jessen, a Research Executive in Italy at several 
divisions of Montedison, a professor at the Danish Technical 
University, and a consultant/CTO to British Vita. Dr. Chapoy 
has a B.S. from Seton Hall University and an M.S. and Ph.D. 
in Chemistry from Princeton University. He is a named 
inventor on over 25 patents, has authored over 50 peer 
reviewed articles, and has given over 100 talks at universities, 
professional meetings and companies. 



 

 
 

 
   

 
   

 
  

 
  

 
    

  
 

   

  
 
 

  
  

 
 

  
 

   

Panelist: Dr. Timothy Marin 

Dr. Marin received a B.S. in chemistry from 
Benedictine, and his Ph.D. in physical chemistry from 
Northwestern University. He rejoined Benedictine as a faculty 
member in 2003 after postdoctoral appointments in the 
Radiation and Photochemistry Group in the Chemistry 
Division at Argonne National Laboratory and the Notre Dame 
Radiation Laboratory. His teaching responsibilities have 
included the general and physical chemistry lecture and lab 
sequences, in addition to physics courses. He also currently 
serves as Physics Lab Coordinator and previously served as 
Department Chair of Physics and Chemistry, as well as the 
faculty sponsor of the Benedictine student chapters of the 
American Chemical Society and Society of Physics Students. 

Dr. Marin maintains an aggressive research agenda, 
with over 50 peer-reviewed publications. He holds a guest 
appointment at nearby Argonne National Laboratory in the 
Chemical Sciences and Engineering division, where he 
researches radiation-induced processes in advanced nuclear 
fuel cycling, and, until its closing in 2014, held a visiting 
position at the Synchrotron Radiation Center, University of 
Wisconsin-Madison, working to ascertain the electronic 
structure of supercritical fluids. He also serves on the Board 
of Directors for the Chicago section of the American Chemical 
Society. 



 

 
 

  
  

 
  

  
 

  
  

 
  

  
  

  

 
 

  
  

   

 

  

Panelist: Dr. Radislav Potyrailo 

Dr. Radislav Potyrailo obtained a degree in 
Optoelectronics from Kiev Polytechnic Institute in 1985 and a 
Ph.D. in Analytical Chemistry from Indiana University in 
1998. He is a Principal Scientist at GE Global Research in 
Niskayuna, NY where he has worked for more than 15 years. 
Dr. Potyrailo is leading the growth of industrial, wireless, and 
wearable sensors for GE. He has designed sensors for 
environmental applications, built microanalytical 
instrumentation infrastructure for the high-throughput 
characterization of combinatorially-discovered materials, and 
developed different types of sensors for industrial 
applications. He has been a Principal Investigator on NIH, 
AFRL, DARPA, TSWG, DHS, NIOSH, and NETL programs. 

Dr. Potyrailo has summarized some of his results in 
100+ granted US Patents and 150+ publications. Most recent 
recognitions of his impact to sensors include the Prism Award 
from Photonics Spectra, SPIE Fellow, and numerous GE 
awards for technical achievements and positive influence. 



 
 

  
 

  
  

 
 

 
 

  
  

 
 

   
  

   
 

   
 

 
  

 
   

 

 

Panelist: Dr. Elizabeth Wagoner 

Dr. Elizabeth Wagoner received her Ph.D. from 
Indiana University in 2014 under the tutelage of Prof. Dennis 
Peters. Her graduate work focused on electrochemical 
remediation of halogenated pollutants, leading to seven 
publications in peer-reviewed journals. Dr. Wagoner has 
received over 20 fellowships and awards, and exhibits a long-
term commitment to the community. She is a former member 
of Alpha Phi Omega and the IU Student Electrochemical 
Society, and is the current Chair of the Introduce a girl to 
Engineering ExxonMobil Outreach Program, ExxonMobil 
Paulsboro Technical Center Employee Council, and the 
Philadelphia Section of the American Chemical Society, as 
well as a member of the Board of Directors for the 
Philadelphia ACS, Young Chemist, and Women in Science 
Committees. 

Dr. Wagoner is currently a Laboratory Supervisor and 
Senior Researcher at ExxonMobil. She oversees 20 direct-
reports and greater than 145 test methods. In addition to 
training and management, Dr. Wagoner is a key contributor 
to the development of finished fuels and lubricant products, 
and collaborates in the development of new analytical 
techniques. 



    
  

 
 

 
 

  
  

 

  
 

 
 

  
 

 
 

  
 

 
 

  
 

  
 

  
  

  
 

  
  

 
 

  
 

 
 

  
    

       
 

 

  
 

  
 

Student Poster Titles 
1. Deyaa AbuSalim 

“Palladium-Catalyzed Alkyne Insertion/Cross-Coupling 
Reactions of Alkyl Iodides: Synthetic and Computational 
Studies” 

2. Kaitlyn Logan 
“Alkene Carboboration via Stereoselective Cross Coupling” 

3. Kwahun Lee 
“From nano-bio interface to T cells: the power of Surface 
anisotropy with Janus particles” 

4. Kimberly McCoy 
“Templated Assembly of a Functional Ordered Protein 
Framework Material from P22 Virus-Like Particles” 

5. Paul Marcyk 
“Iron-Catalyzed Substitution of Unactivated Alcohols by 
Sulfonamides” 

6. Lu Ruan 
“Resistance of the HBV capsid to assembly-directed antivirals 
correlates with capsid stability” 

7. Lucy Sanchez 
“Probing Immune Cell Uptake Dynamics and Mechanisms 
Using Ansiotropic Janus Particles” 

8. Stephen Sardini 
“Alkene Carbodifunctionalization: Arylboration of ìÛ-Systems 
via Transition Metal Catalysis” 

9. Josey Topolski 
“Insights into the Electronics of Catalytically Active LnxOy 

Materials from PE Spectroscopy” 

10. Alison Vickman 
“A Systematic Comparative Computational Analysis of the 
Effects of Varying the 6-Position Oxidation State of 
Hexopyranoses and Deoxyhexose Derivatives” 

11. Maryam Zahedian 
“How photothermal signal phase alongside magnitude provides 
us with a better quantitative understanding of nanoscale 
structures” 



   
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2017 Participating Companies 
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Special Thanks To 

Walter Center for Career Achievement 

Indiana University Graduate School 

Indiana University Department of Chemistry 

Invited Speakers and Companies 

Volunteers 



 

 

 

 

Appendix C: Evaluation and Assessment Instruments 

C.1. Annual Progress Report 

C.2. Preceptor Evaluations 

C.3. Student Evaluations 

C.4. Alumni Evaluations 



  

  

     

     

     

 

 

  

   

    

Annual Progress Report 

Student Name: Advisor Name: 

Year Entered Graduate School: 

In what graduate program: 

Fellowship Support Period: 

Description of Project and Progress to date (2 pages maximum, including references) 

Publications 

Collaborations, on this project or others 

Meetings attended (what form of presentation, if any) 

Outreach or Scientific Service Activities (Internal or External) 



 
 

 

 

 

 

 

 

   

 

 

  
 

    
 

 
 

  
 

     

  
 

 

     

 

 
 

     

 
  

  

     

 
  

  

     

 

 

 

 

 

 

 

 

Quantitative & Chemical Biology Graduate Training Program Faculty Evaluation 

Name:___________________________________ 

Do you have a QCB Fellow in your lab?_________________________ 

Please indicate the level to which you agree/disagree with the following statement. Please write 

a brief response (1-3 sentences) for any “Disagree” or “Strongly Disagree” responses below the 

table. 

Question Strongly
Disagree 

Disagree Neutral Agree Strongly
Agree 

The QCB program has 
improved faculty
collaborations between 
the 6 feeder programs. 

My lab is aware of the 
QCB extracurricular 
programming events. 

The QCB extracurricular 
events are well structured 
and beneficial to my 
students. 

The QCB program has 
improved the quality of 
education students in my 
department receive. 

The QCB program has 
improved the quality of 
education students in my 
lab receive. 



  

   

   

 

 
  

    
 

 
     

      

 
 

     

 
 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

    

  

Please indicate the level to which you are satisfied with the following QCB extracurricular 

programming. Please write a brief response (1-3 sentences) for any “Very Dissatisfied” or 

“Dissatisfied” responses below the table. 

Question Very 
Dissatisfied 

Dissatisfied Neutral Satisfied Very 
Satisfied 

Trainee-Invited 
Seminar Series 

QCB Evenings 

Watanabe 
Symposium 

QCB Journal 
Club 

Please use the space below to provide any additional feedback for the Program Director, 

Steering Committee, Recruiting Committee or Curriculum Committee. 



  

 

  

 

 

 

   

 

  
 

    
 

 
  

 
 

 
 

  

 
  

  

 
 

 
  

 
 

Quantitative & Chemical Biology Graduate Training Program Student Evaluation 

Name:___________________________________ 

Year entered graduate school: ________________ 

Degree program:___________________________ 

Lab:_____________________________________ 

Please indicate the level to which you agree/disagree with the following statement. Please write 

a brief response (1-3 sentences) for any “Disagree” or “Strongly Disagree” responses below the 

table. 

Question Strongly
Disagree 

Disagree Neutral Agree Strongly
Agree 

The QCB program has 
improved my overall 
graduate school 
experience. 

The QCB program has 
supported the development 
of my research objectives. 

The QCB program has 
improved my classroom 
learning experience. 

The QCB program has 
provided additional 
professional development
experiences beyond what 
is offered in my degree 
program. 



 

     

 

  
 

    
 

  
 

 

 
 

 
  

 
 

 

   

 
 

    
 

 

 

 
 

Please indicate the level to which you agree/disagree with the following statement. Please write 

a brief response (1-3 sentences) for any “Disagree” or “Strongly Disagree” responses below the 

table. 

Question Strongly
Disagree 

Disagree Neutral Agree Strongly
Agree 

The QCB program helped 
maintain my engagement 
in my degree program. 

The QCB program has 
helped me maintain 
satisfactory progress 
towards the completion of 
my degree. 

The QCB program has 
increased my opportunities 
for collaboration outside of 
my degree program. 

Please indicate the level to which you are satisfied with the following. Please write a brief 

response (1-3 sentences) for any “Very Dissatisfied” or “Dissatisfied” responses below the table. 

Item Very 
Dissatisfied 

Dissatisfied Neutral Satisfied Very 
Satisfied 

Trainee-Invited 
Seminar Series 

QCB Evenings 

Watanabe 
Symposium 



   

  
  

 

  
  

 
  

    
 

 
 

      

 
 

 

      

 

 

      

 
 

      

 
 
 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please indicate the level to which you are satisfied with the following courses. Please write a 

brief response (1-3 sentences) for any “Very Dissatisfied” or “Dissatisfied” responses below the 

table. You may also use the space below for any additional comments you would like to 
make about the courses. 

Course Taught by
and date 

taken 

Very 
Dissatisfied 

Dissatisfied Neutral Satisfied Very 
Satisfied 

Responsible 
Conduct of 
Research 

C680: 
Quantitative 
Biology 

C681: Intro to 
Chemical 
Biology 

C689: Journal 
Club 

MedSci508: 
Professional 
Development 



 

     

 

 

 

 

 

 

     

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

What was the most valuable component of your QCB Fellowship experience? 

What was the least valuable component of your QCB Fellowship experience? 

Are there any improvements that could be made to the QCB program? 



  

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

   

 

 

  
 

    
 

 
  

 
 

     

 
 

 

     

 
  

  

     

  
 

 
 

     

 
     

 

 

Quantitative & Chemical Biology Graduate Training Program Alumni Evaluation 1-year 

Name:___________________________________ 

Current position:___________________________ 

Year entered graduate school: ________________ 

Year degree completed:_____ ________________ 

Degree program:___________________________ 

Lab:_____________________________________ 

Please indicate the level to which you agree/disagree with the following statement. Please write 

a brief response (1-3 sentences) for any “Disagree” or “Strongly Disagree” responses below the 

table. 

Question Strongly
Disagree 

Disagree Neutral Agree Strongly
Agree 

The QCB program 
improved my overall 
graduate school 
experience. 

The QCB program 
supported my research 
objectives. 

The QCB program 
improved my classroom 
learning experience. 

The QCB program provided 
additional professional
development experiences 
beyond what was offered in 
my degree program. 

The QCB program prepared 
me for my current career. 



   

   

   

 

 
  

    
 

 
     

      

 
 

     

 
 

     

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

     

 

 

 

 

 

 

    

  

 

 

 

 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Please indicate the level to which you are satisfied with the following QCB extracurricular 

programming. Please write a brief response (1-3 sentences) for any “Very Dissatisfied” or 

“Dissatisfied” responses below the table. 

Question Very 
Dissatisfied 

Dissatisfied Neutral Satisfied Very 
Satisfied 

Trainee-Invited 
Seminar Series 

QCB Evenings 

Watanabe 
Symposium 

QCB Journal 
Club 

What was the most valuable component of your QCB Fellowship experience? 

What was the least valuable component of your QCB Fellowship experience? 

Are there any improvements that could be made to the QCB program to better prepare students 

for careers after graduate school? 



  

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

   

 

 

  
 

    
 

   
 

     

 
  

 
 

 
 

     

 
 

 
 

     

 
     

 

 

 

 

 

Quantitative & Chemical Biology Graduate Training Program Alumni Evaluation 2/5-year 

Name:___________________________________ 

Current position:___________________________ 

Year entered graduate school: ________________ 

Year degree completed: _____________________ 

Degree program:___________________________ 

Lab:_____________________________________ 

Please indicate the level to which you agree/disagree with the following statement. Please write 

a brief response (1-3 sentences) for any “Disagree” or “Strongly Disagree” responses below the 

table. 

Question Strongly
Disagree 

Disagree Neutral Agree Strongly
Agree 

The QCB program prepared 
me for my career search 
after graduation 

The QCB program 
improved my general
professional skills 
(communication, 
organization, management 
skills, etc). 

The QCB program provided 
professional development
opportunities for me 
(networking events, career 
fairs, workshops, etc). 

The QCB program prepared 
me for my current career. 



 

   

 

 
  

    
 

  
  

     

 
 

     

 
 
 
 

     

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

   

 

 

 

 

 

 

    

  

 

 

 

 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Please indicate the level to which you are satisfied with the following. Please write a brief 

response (1-3 sentences) for any “Very Dissatisfied” or “Dissatisfied” responses below the table. 

Item Very 
Dissatisfied 

Dissatisfied Neutral Satisfied Very 
Satisfied 

Overall value of 
the QCB program 

Research 
experience as a 
QCB Fellow 

Professional 
development
opportunities as 
a QCB Fellow 

What was the most valuable component your QCB Fellowship experience? 

What was the least valuable component your QCB Fellowship experience? 

Are there any improvements that could be made to the QCB program to better prepare students 

for careers after graduate school? 



   

          
          

         
             

             
       

 
           

        
            

             
           

                
           
              

         
          

            
    

        

 
          
            

           
        
             

            
      

          
             
              

              
             

                
                

             
    

 
               

          
                  

               
          

              

 
               

             
              

        

Conflict Resolution Protocols 

These policies have been extracted from the Graduate Student Handbooks for each of the six degree-
granting programs that nominate prospective trainees for QCB training program support. As can be seen, 
although the details vary, every effort is made to resolve conflicts between student and graduate advisor 
within the department or program through the local Director of Graduate Studies first; if that fails, students 
are encouraged to discuss these issues with the Associate Dean for Graduate Studies in the College of 
Arts and Sciences or others associated with the University Graduate School.  

Biochemistry: 
Conflicts with the Graduate Advisor. Biochemistry graduate students participate in a program 
administered independently of any department. Graduate culture and norms may diverge, depending on 
department and advisor. A student experiencing a conflict with his or her advisor is advised to contact the 
Director of Graduate Studies (DGS) to initiate a confidential discussion of the situation. The DGS may act 
as a mediator to clarify programmatic rules and norms to both student and advisor. Student may also 
benefit from consulting individual members of his or her advisory or thesis committee. Convening a formal 
committee meeting may serve as a vehicle to clarify and document student and faculty expectations and 
timelines. If these avenues do not resolve the conflict, or if the student seeks advice from an official outside 
the Biochemistry program, the student may consult the office of the Associate Dean for Graduate Studies, 
currently Prof. Michael McGinnis of Political Science. Policies that affect students, such as the Code of 
Student’s Rights, Responsibilities and Conduct and Indiana University policies may be accessed at: 
https://college.indiana.edu/student-portal/graduate-students/policies.html. The Graduate Student Policy 
Manual is available from the Biochemistry program office. 

Biology: 
Conflicts with the Graduate Advisor. The Biology department is home to three PhD-granting graduate 
programs: Microbiology; Genome, Cell, and Developmental Biology (GCDB); and Evolution, Ecology, and 
Behavior (EEB). Although each program has a director, a single Director of Graduate Studies in Biology 
oversees all three programs. Each program has specific guidelines in place for students considering 
changing labs or switching from a PhD to MS program. For advisor-advisee conflicts, students are 
encouraged to speak with members of their thesis committee or the director of their graduate program for 
guidance and assistance. Reaching a compromise, helping student to overcome difficulties, and resolving 
conflicts are the main priorities. If there is conflict of interest, or if the advisee wishes to seek additional 
advice, the student can engage the Biology Director of Graduate Studies, the Chairperson of the 
Department, or any other faculty member they feel comfortable speaking with. We encourage students to 
start discussions from within the department (mainly so issues are resolved in a timely manner) but if the 
student feels uncomfortable doing so, he/she can speak with Mike McGinnis, the Associate Dean for 
Graduate Studies in the College of Arts and Sciences, who is primary liaison to the University Graduate 
School. For circumstances that fall under Title IX, in addition to the resources named above, the 
department utilizes departmental liaisons who are staff members that have been trained to assist 
individuals in this situation. 

Chemistry: 
11.4 Conflicts with Graduate Advisor. Given the important role of the Graduate Advisor in the career 
development of the student, conflicts between student and Advisor can seem particularly difficult. Students 
in this situation are advised to consult a member of their Graduate Committee or the Director of Graduate 
Studies to discuss possible means to overcome conflicts or difficulties. If the student feels more 
comfortable with discussing issues outside of the Department, Prof. Michael McGinnis, Political Science, 
is the designated Associate Dean for Graduate Studies, and can be contacted for consultation. 

CMCB: 
Conflicts with Graduate Advisor. Over the course of graduate school, demands on students and faculty 
can be arduous. Graduate students at Indiana University (IU) are entitled to services from Counseling and 
Psychological Services (CAPS) at the IU Health Center. If conflicts arise with the graduate advisor, 
graduate students are advised to consult with a member of their graduate committee, another trusted IU 

https://college.indiana.edu/student-portal/graduate-students/policies.html


              
              

                

 
              

           
              

           
          
           

            
        

           
              

              
            

       
         

          
 

   
            

              
                

           
         

      
           

              
       

 
      

 

  

	

faculty member or the Director of Graduate Studies to discuss possible means to resolve these situations. 
If the student feels more comfortable with discussing issues OUTSIDE of the graduate program, Dr. Jack 
Schmidt, the assistant dean of the Indiana University Graduate School can be contacted for consultation. 

Physics: 
Advisor-Advisee Conflict Resolution Policy. The Department of Physics is committed to maintaining a 
safe, encouraging and mutually respectful learning environment for the students in its graduate 
programs. This extends to an intent to foster positive interactions and effective communication between 
graduate students and their respective research advisors. The department recommends that research 
advisors establish regular individual meetings with their students to discuss research progress and 
planning, as well as related topics ranging from research ethics to professional development 
strategies. These interactions should provide opportunities before problems arise, rather than after, for 
both advisees and advisors to convey their expectations and express concerns when these are not being 
met. When misunderstandings and conflicts do arise, advisors are strongly encouraged to open a channel 
of communication with the student sufficiently early to enable them to be resolved efficiently. Students are 
similarly encouraged to seek out their advisors if possible, and/or to express their concerns to the Director 
of Graduate Studies and/or Department Chair as appropriate. In the event that satisfactory resolution to 
an advisor-advisee conflict cannot the resolved through these measures, the Department of Physics abides 
by the advisor-advisee conflict resolution policies established by the College of Arts and Sciences, which 
permit the student to appeal directly to the College Graduate Office: https://college.indiana.edu/student-
portal/graduate-students/policies.html. 

Program in Neuroscience: 
Graduate Advisor-Advisee conflicts. Students who have concerns can directly approach their mentor 
or any faculty member to discuss the conflict. We recommend that students first discuss any concerns with 
their primary research advisor; if that fails, the situation should be discussed with other members of the 
advisory committee, and/or the Director of Graduate Studies (currently, Jon Crystal). In addition, if a 
dispute arises related to Teaching Assistant (Associate Instructor) duties, most departments in the program 
have an Assistantship Committee that specifically helps to resolve conflicts between an AI and an 
instructor(s) that they are working with. If a conflict cannot be resolved by these informal means, official 
grievance procedures are handled by the University Graduate School. A student who feels this is the best 
option for resolving their situation should consult current procedures at: 
https://college.indiana.edu/student-portal/graduate-students/academic-procedures/appeals.html, paying 
particular attention to the deadlines that must be followed. 

https://college.indiana.edu/student-portal/graduate-students/academic-procedures/appeals.html
https://college.indiana.edu/student


  

  

 

  

 

Appendix E: Training Appointment Procedures 

E.1. Solicitation for Fellowship Applications 

E.2. Fellowship Applications 

E.3. Preceptor Agreement 



 
 

  
 

 

 

 

  
 

 
 

 

  

 

  
 

        
        

        
          

            
  

 
     

      
  

 
   

 
     
    
         

  
  

   
 

   
 

    
 

     
 

    
  

             

  

      

    
 

             
   

      
    

            
    

 
      

  
   

 

 

 

 

 

 

  

 

 

  

GRADUATE TRAINING PROGRAM 
Indiana University 
Bloomington 

Director: David Giedroc   Co-Director:  Nicola Pohl 

Dear QCB TP trainer: 

I encourage you to nominate a rising second-year or third-year student (i.e., current first- or second-year 
students) in your group whom you believe has outstanding research potential, and is working on a topic 
that can be considered quantitative and chemical biology, broadly defined. Students carrying out 
collaborative projects between trainer laboratories or with other faculty on campus are especially 
encouraged to apply for support. We particularly seek highly qualified applicants from all participating 
graduate programs and from underrepresented groups. 

Our immediate objective is to appoint three outstanding students to the training program effective July 1, 
2018 for a two-year appointment, with the second year of support contingent on successful NIH award for 
the program. Rising third-year students receive one year of support. 

Anticipated credentials and expectations of a prospective trainee: 

1) The student must be a US citizen or hold permanent residency status. 
2) A first-year overall GPA (including C500 grade) over 3.3. 
3) Stellar undergraduate credentials, e.g., undergraduate GPA≥3.3, GRE≥80% (Q), with undergraduate 

research experience highly desired. 
4) Commit to enrolling in C680, Introduction to Quantitative Biology and Measurement (1.5 cr) in F18, 

C681, Introduction to Chemical Biology (1.5 cr) in SP19, and C689, QCB Journal Club (1 cr) F18/F19. 

The nomination packet will include the following: 

1) A completed and signed trainee nominee application cover page signed and dated by nominee and 
QCB trainer. 

2) A short (one-half page or less) letter of nomination written by the research advisor. Clearly indicate 
the name of trainee and Ph.D. program in which the trainee is enrolled. 

3)  A research statement written by the prospective trainee. Please refer to cover page for complete 
research statement requirements. 

4)  A completed FERPA consent form signed and dated by student. This form grants permission to the 

respective Graduate Office to access a prospective trainee’s IU transcript, with information on any 

awards or recognition during the first year provided by the applicant. 
5)  A complete graduate application that we retrieve from the graduate office. 

Terms of the appointment: Two years, with the second year of support contingent on a successful NIH 
renewal of the program, at $25,000 per year, pending satisfactory progress toward the goals of the project 
and successful candidacy (5th semester) examination outcome in the Fall semester of a student’s third 
year. NOTE: Following completion of the fellowship appointment period, the trainer must agree to support 
the trainee as an RA, not as a AI, throughout his/her graduate career, so that trainees can fully develop 
their research potential, 

Trainee selection: Nominations should be submitted by April 15, 2018. All materials should be submitted 
in pdf form to chemgrnt@indiana.edu with the words “QCB trainee nomination: [Last name of applicant]” 
in the subject line.  Trainees will be selected upon receipt of all applications by the steering committee. 

Sincerely, 

David P. Giedroc 

Lilly Chemistry Alumni Professor 

QCB Training Program Director 

Chemistry | Molecular and Cellular Biochemistry | Biology | Physics | Medical Sciences Program 

Website: http://www.chem.indiana.edu/qcb/ 

mailto:chemgrnt@indiana.edu
http://www.chem.indiana.edu/qcb


 

 

 
  

       
 

   
 

    
 

         

  

          
 

                
                      

          
 

          
 

            
 

 

 
 

         

 
 
 
 
 
 
 
 
 

 

         
    

 
 

  
 

        
     

       
    

  
    

  

 

    
   

      
    

       
  

  

Quantitative and Chemical Biology 
Graduate Training Program 

Trainee Nominee Application Cover Page 

Fellowship support intent: Potential trainees must be involved in interdisciplinary research projects that 
employ some integration of the chemical, biochemical, physical and life sciences to address problems 
central to understanding human health and disease. 

Nominee Applicant Information 
Applicant Name: 

QCB Trainer (Faculty Advisor) Name: 

Applicant Nominee Phone: Applicant Nominee E-mail: 

Applicant Project Title: 

Mark any items applicable to the applicant research project: 

Vertebrate Animals Human Subjects Recombinant DNA 

Applicant Signature Date: Click here to enter a date. 

[ ] Type name above, check box for e-signature 

QCB Trainer Signature: Date: Click here to enter a date. 

[ ] Type name above, check box for e-signature 

Please scan a complete and electronically sign this trainee nominee application cover page and attach to 
create a single PDF file arranged in this order: 1) This form; 2) QCB trainer nomination letter; 3) Applicant 
research statement; 4) FERPA consent form; 5) Current applicant's IU transcript; 6) Applicant's complete 
graduate application retrieved by the graduate office.  Nominee packet should be submitted in PDF form 
via the nominee form webpage. 

Applicant Research Statement (maximum 2 pages, references included): Describe your research plan for 
approximately the next two years.  Begin with a brief summary (one-two paragraphs) of how the proposed 
research and training meets the fellowship support intent (noted above), explicitly indicating opportunities 
for collaboration, if applicable to the project. The remaining portion of the research statement must 
describe both long-term and short-term objectives of the project, and be written by the 
applicant/prospective trainee.  Indicate any publications that have resulted from the work (published, in 
press, or submitted, but not in preparation). 

https://www.chemv.indiana.edu/qcb/nominee-form


 
 

   
 

 

 

 

  
 

 
 

 

 

 
 

 
 

 
  

   
   

 
 

       
    

  
 

    
      

 
     

   
 
 

     
    

      
 

 
       

     
 

  
 
 

 
 

   
      

          
 

 
 

           
   

 

 
 
 

 
  
   

 

GRADUATE TRAINING PROGRAM 
Indiana University 
Bloomington 

Director: David Giedroc  Co-Director:  Nicola Pohl 

May 4, 2018 

Professor ___________, 

The QCB Steering Committee has reviewed trainee applications for the National Research Service Award 
(NRSA) institutional research training grant entitled, “Graduate Program in Quantitative and Chemical 
Biology at Indiana University Bloomington.” 

Congratulations! Your student, _____________, has been selected to receive a two-year QCB TP 
fellowship award supported by T32 GM109825 beginning on July 1, 2018 contingent on your agreement 
to the following stipulations: 

1) The fellowship stipend for this award is $26,500 (FY19), and is slated to rise to 
$27,500 (FY20) upon successful renewal of the training grant award. For FY20, the 
trainer agrees to use unrestricted research funds to cover the difference between the 
NIH-mandated NRSA fellowship award (currently $23,844) and the FY20 fellowship 
stipend ($27,500) for a total of $3,656. 

2) Following completion of the fellowship appointment period, the trainer must agree to 
support the trainee as an RA (either individual or grant-supported), not as an AI, 
throughout the trainee’s graduate career. This allows trainees to fully develop their 
research potential as catalyzed by this award. 

3) The trainer agrees to insert the following into all publications on which the trainee is 
co-author: NAME gratefully acknowledges receipt of a predoctoral fellowship from the 
Graduate Training Program in Quantitative and Chemical Biology at Indiana 
University (T32 GM109825). 

____________________________________ _____________________________ 
________________________ ____________________ 
Name Date 
Department 

Once you have signed and returned this agreement, an award letter will be sent to __________ detailing 
her/his rights and responsibilities as a fellowship recipient. 

Sincerely, 

David P. Giedroc 
Lilly Chemistry Alumni Professor 
QCB Training Program Director 

Chemistry | Molecular and Cellular Biochemistry | Biology | Physics | Medical Sciences Program 

Website: http://www.chem.indiana.edu/qcb/ 

http://www.chem.indiana.edu/qcb
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