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96. R. B. Shirts and M. R. Shirts, “Deviations from the Boltzmann distribution in small microcanonical
quantum systems: Two approximate one-particle energy distributions,” J. Chem. Phys., 117 (12),
5564-5575 (2002)

97. M. R. Shirts and V. S. Pande, “Mathematical Analysis of Coupled Parallel Simulations,” Phys. Rev.
Lett., 86 (22), 4983—4987 (2001)

98. M. Shirts and V. S. Pande, “Screen Savers of the World Unite!” Science, 290 (5498), 1903—1094
(2000)

Book Chapters

99. M. R. Shirts and D. L. Mobley, “An Introduction to Best Practices in Free Energy Calculations,” in
Eds. L. Monticelli and E. Salonen, Biomolecular Simulations: Methods and Protocols, New Y ork:
Humana Press (2013)

100. M. R. Shirts, “Best Practices in Free Energy Calculations for Drug Design,” in Ed. R. Baron,
Computer Aided Drug Design, New York: Humana Press (2012)

101. M. R. Shirts, D. L. Mobley and S. P. Brown, “Free Energy Calculations in Structure-Based Drug
Design,” in Drug Design: Structure- and Ligand-Based Approaches, Eds. K. M. Merz, D. Ridge and
C. H. Reynolds, New York: Cambridge University Press (2010)

Preprints and Papers in Review or in Press

102. M. R. Shirts, “Reweighting from the mixture distribution as a better way to describe the Multi-
state Bennett Acceptance Ratio,” arXiv:1704.00891 (2017)

103. N. S. Abraham, M. T. Hock, M. R. Shirts, “Probing the force field sensitivity of entropy and en-
thalpy differences in organic polymorphs using classical potentials” arXiv,
https://arxiv.org/abs/2010.10225 (2020)

104.  H. Paliwal and M. R. Shirts, “A water model with improved thermodynamic properties over a
large pressure and temperature range optimized using multistate reweighting and configuration space
mapping,” in revision at J. Chem. Theory Comput., preprint at ChemRxiv at
https://doi.org/10.26434/chemrxiv-2023-383m4 (2023)




105. D. A. Ramirez, L. E. Hough, M. R. Shirts, “Coiled-coil domains are sufficient to drive liquid-lig-
uid phase separation of proteins in molecular models”, bioRxiv 2023.05.31.543124 (2023)

106. K. Takaba, I. Pulido, P K. Behar. C. E. Cadendar, A. J. Friedman, M. M. Henry, H. M. Opeskin,
C. R. Iacovella, A. M. Nagle, A. M. Payne, M. R. Shirts, D. L. Mobley, J. D. Chodera, Y. Wang.
“Machine-learned molecular mechanics force field for the simulation of protein-ligand systems and
beyond”, preprint at arXiv:2307.07085 submitted to Chem.. Sci .(2023)

107.  S. Lee, M. R. Shirts and A. P. Straub, “Predicting organic solute rejection in reverse osmosis and
nanofiltration with machine learning and molecular fingerprints,” submitted to Envron. Sci. Technol..
(2023)

108.  W.-T. Hsu and M. R. Shirts, “Ensemble of expanded ensembles: A generalized ensemble ap-
proach with enhanced flexibility and parallelizability” preprint at arXiv:2308.06938 (2023)

109. C. M. Davel*, T. Bernat*, J. R. Wagner, and M. R. Shirts, “Parameterization of general organic
polymers within the Open Force Field framework”, preprint at ChemRxiv (10.26434/chemrxiv-2023-
f2zxd-v2), in press at J. Chem. Info. Model. (2023) ((* co-first authors)

Software Development Projects

1. GROMACS (https://www.gromacs.org), 2008—current. GROMACS is the most popular classical mo-
lecular simulation code in the world (>8,000 Google Scholar paper citations since 2009). I am one of
the core developers and a co-writer for the integrator core and free energy calculation code. License:
LGPL open source.

2. pymbar (https://github.com/choderalab/pymbar), 2008—current. pymbar is an analysis code for com-
puting thermodynamic quantities for simulations from multiple thermodynamic states. I am one of
two co-creators and co-developers. pymbar has been downloaded by approximately 800 unique us-
ers. License: GPL open source.

3. physical validation (https://github.com/shirtsgroup/physical validation), 2012—current. Previously
known as checkensemble, physical validation is an analysis tool that validates the statistical fit of
simulations to NPT, NVT, and NV ensembles. [ and former postdoc Pascal Merz are the main devel-
opers. License: MIT open source.

4. Open Force Field toolkit (https://github.com/openforcefield). 2018-current. A set of tools for parame-
terizing and applying general organic force fields. I am one of the lead PI’s of the overall Open Force
Field Initiative. License: MIT open source.

5. CG_OpenMM (https://github.com/shirtsgroup/cg_openmm). 2020-current. A framework for charac-
terization and optimization of coarse-grained oligomers to optimize them for phase behavior between
secondary structure elements.

6. CG_pyRosetta (https://github.com/shirtsgroup/cg_pyrosetta). 2020-current. An add-on module to Ro-
setta/pyRosetta for identifying and optimizing coarse-grained oligomers for low energy structures
with folding behavior.

Community Websites

1. i-CoMSE (https://www.icomse.org), co-PI, 2022—current. Website for community educational re-
sources in computational molecular sciences, part of the efforts of the Institute for Computational
Molecular Science Education.



2. Alchemistry.org (https://www.alchemistry.org), co-maintainer, 2009—current. Community website
with tutorials and information about statistical mechanical calculations for computing free energies.

3. Open Force Field Initiative (https://www.openforcefield.org), 2019—current. Community resource for
the Open Force Field Initiative, distributes code and information about organic molecule force field

development.

Invited Talks

1. Chemical Physics / Physical Chemistry Seminar, University of Colorado Boulder, January 2024

2. Statistical Thermodynamics and Molecular Simulation Seminar Series (Virtual), December 2023

3. Boston Free Energy Conference, Plenary and Opening Speaker, Cambridge, MA, May 2023

4. FOMMS 2022, Plenary speaker in "Molecular Simulation Fundamentals” Delavan, WI, July 2022

5. Scuola Internazionale Superiore di Studi Avanzati, Biophysics Program Seminar, Trieste, Italy (vir-
tual), May 2022

6. Jowa State Chemistry Department, Departmental Seminar, Ames, 1A, April 2022

7. 2™ Workshop on Computational Chemistry as Strategical Tool for The Development of Functional
Materials Fluminense University, Rio de Janeiro, Brazil (Virtual), November 2021

8. University of Denver, Chemistry & Biochemistry Departmental Seminar, Denver, CO, October 2021
Lawrence Livermore National Labs, Computational Chemistry and Material Science Summer Pro-
gram (Virtual), August 2021

10. AbbVie CADD Council Seminar Series (Virtual), August 2021

11. MERCURY Conference for Undergraduate Computational Chemistry, Plenary Speaker (Virtual),
July 2021

12. Workshop on Free Energy Methods in Drug Design, (Virtual), June 2021

13. Folding@Home Science talk (Virtual), June 2021

14. ACS Spring National meeting, in “Recent Development of Molecular Mechanics Force Fields for
Proteins, Nucleic Acids” session (Virtual), April 2021

15. ACS Spring National meeting, in “Molecular Crystal Polymorphism: How, When and Why Mole-
cules Pack in the Solid State” session (Virtual), April 2021

16. AICHE National Meeting, “Making Molecular Simulation as Useful as Possible in Chemical Engi-
neering,” COMSEF Plenary Session, San Francisco, CA (Virtual), November 2020

17. Vienna Algorithms, Biomolecules and Computer Seminar, University of Vienna, Vienna, Austria,
(Virtual) October 2020

18. Notre Dame Chemical and Biomolecular Engineering, Departmental Seminar, graduate student nomi-
nated speaker, South Bend, IN (Virtual), October 2020

19. ATOMS (Applied Thermodynamics and Molecular Simulation) seminar, Federal University of Rio
de Janeiro (Virtual), September 2020

20. MERCURY Conference for Undergraduate Computational Chemistry, Plenary Speaker, Furman Uni-
versity, Greenville, SC, July 2020 (Cancelled due to COVID-19)

21. 2020 Workshop on Free Energy Methods in Drug Design, Boston, MA, May 2020 (Cancelled due to
COVID-19)

22. ACS Spring National Meeting, “Molecular Crystal Polymorphism: How, When & Why Molecules
Pack in the Solid State”, Philadelphia, PA, March 2020 (Cancelled due to COVID-19)
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24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

35.
36.

37.

38.

39.
40.
41.

42.
43.

44,

45.

46.

47.

48.

ACS Spring National Meeting, “Recent Developments of Molecular Mechanics Force Fields for Pro-
teins, Nucleic Acids, Small Molecules & Materials” session, Philadelphia, PA, April 2020 (Cancelled
due to COVID-19)

Center for Computational Biology Seminar, University of Kansas, Lawrence, KS, February 2020
Biological Physics Seminar, Arizona State University, Tempe, AZ, February 2020

MolSSI Workshop on Molecular Dynamics Software Interoperability, New York, NY, November
2019

Cyberloop for Computational Bionanomaterials Design Workshop, "Molecular simulations infra-
structure: GROMACS, OpenFF, and SCALE-MS", Boulder, CO, October 2019

Rational Solid Form Design Summit, Cambridge, MA, October 2019

Materials Genome Initiative Seminar, NIST, Gaithersburg MD, August 2019

CECAM workshop, “Open source software for enhanced-sampling simulations,” Lugano, Switzer-
land, July 2019

"Free energy calculations: Entering the fourth decade of adventures in Chemistry and Biophysics",
Santa Fe, NM, June 2019

Computing@PNNL seminar, Pacific Northwest National Labs, Richland, WA, June 2019

ACS Spring National Meeting, “Sustainable Software for Computational Molecular Science” session,
Orlando, FL, April 2019

ACS Spring National Meeting, “ACS Award for Computers in Chemical & Pharmaceutical Research
in Honor of Arnie Hagler” session, Orlando, FL, April 2019

Physics Colloquium, Department of Physics, Brigham Young University, Provo, UT, November 2018
Departmental Seminar, Department of Chemical and Biological Engineering, University at Buffalo,
SUNY, Buffalo, NY, November 2018

AICHE, November 2018, COMSEF Hands on with Molecular Simulation Workshop, Pittsburgh, PA
2018

Research Seminar, Pfizer Materials Science and Drug Product Design, Groton, CT, October 2018
Research Seminar, Bristol-Myers Squibb, New Brunswick, NJ, August 2018

FOMMS 2018, "Workshop on Simulation Reproducibility," Delavan, W1, July 2018

20" Symposium on Thermophysical Properties, “Predicting Solid State Phase Diagrams Using Multi-
state Reweighting and Coordinate Mapping” Boulder, CO, June 2018

Departmental Seminar, Department of Chemistry, Temple University, Philadelphia, PA, March 2018
Departmental Seminar, Department of Chemistry, University of Arkansas, Fayetteville, AR, March
2018

Departmental Seminar, Department of Chemistry, New Mexico Institute of Mining and Technology,
Socorro, NM, February 2018

AIChE National Meeting, “How to Recognize Garbage," COMSEF Hands on with Molecular Simula-
tion Workshop, Minneapolis, MN, October 2017

Center for Computational Mathematics Colloquium, University of Colorado Denver, Denver, CO,
March 2017

SIAM CSE2017, “Warp-bridge sampling to improve efficiency of calculations on physical chemis-
try,” Atlanta, CA, February 2017

University of Washington, Department of Chemical Engineering Seminar, Seattle, WA, January,
2017
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69.

70.

71.

72.

73.

74.

75.

Dassault Systemes BIOVIA, ASTS Seminar (virtual), October 2016

Basque Center for Applied Mathematics, Scientific Seminar, Bilbao, Spain, August 2016

Barcelona Supercomputing Center, Life Sciences Seminar, Barcelona, Spain, July 2016

University of California Irvine, Department of Chemistry Computational Chemistry Seminar, July
2016

2016 Workshop on Free Energy Methods in Drug Design: Targeting Cancer, Boston, MA, May 2016
Syracuse University, Department of Biomedical and Chemical Engineering Seminar, Syracuse, NY,
March 2016

Physical Chemistry Seminar, Colorado State University, Fort Collins, CO, November 2015

Banff International Research Station, “Free Energies: A Mathematical Perspective” workshop, Oa-
xaca, Mexico, July 2015

Snowmass Summer Biophysics Workshop, Snowmass, CO, July 2015

NIST Computational Soft Materials Group seminar, Gaithersburg, MD, May 2015

ACS National Meeting, “Modeling Complex Biomolecules” session, Denver, CO, March 2015
University of Colorado Boulder, Department of Chemical Engineering Departmental Seminar, Boul-
der, CO, January 2015

University of Illinois at Urbana-Champaign, Department of Materials Science and Engineering Collo-
quium, Champaign, IL, December 2014

Virginia Commonwealth University, Institute for Structural Biology & Drug Discovery, Richmond,
VA, November 2014

Georgia Tech University, Department of Chemical Engineering Seminar, Atlanta, GA, August 2014
Telluride Summer Research Center, “Molecular Recognition,” Telluride, CO, August 2014

6th US-Poland Workshop on the Thermodynamics of Complex Fluids and Interfaces, Warsaw, Po-
land, June 2014

2014 Workshop on Free Energy Methods in Drug Design, Boston, MA, May 2014

Max F. Perutz Laboratories, Biophysical Sciences Seminar, Vienna, Austria, June 2014

University of Pennsylvania, Penn Institute for Computational Science Seminar, Philadelphia, PA,
April 2014

“Uncertainty Quantification in Materials Modeling” Workshop, Institute of Mathematics and its Ap-
plications, University of Minnesota, Minneapolis, MN, December 2013

Vanderbilt University, Departmental Seminar, Department of Chemical and Biomolecular Engineer-
ing, Nashville, TN, November 2013

George Mason University, Computational Materials Science Center Colloquium, Fairfax, VA, No-
vember 2013

University of Wisconsin-Madison, Departmental Seminar, Department of Chemical and Biological
Engineering, Madison, WI, October 2013

University of Wisconsin-Madison, Theoretical Chemistry Institute Seminar, Madison, W1, October
2013

National Institute of Standards and Technology Workshop on Atomistic Simulations for Industrial
Needs, Gaithersburg, MD, August 2013

Snowmass Summer Biophysics Workshop, “Free Energy Calculations: Three Decades of Adventure
in Chemistry and Biophysics,” Snowmass, CO, July 2013
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National Institute of Standards and Technology, Chemical Sciences Division Seminar, Gaithersburg,
MD, February 2013

University of California, Riverside, Department of Chemistry, Physical Chemistry Seminar, River-
side, CA, January 2013

University of Pittsburgh, Departmental Seminar, Department of Chemical Engineering, Pittsburgh,
PA, September 2012

University of Virginia, Department Colloquium, Department of Statistics, Charlottesville, VA, Au-
gust 2012

FOMMS 2012, Plenary Session, “Workshop on Benchmarking and Validation,” Mt. Hood, OR, July
2012

ETH-Ziirich, Physical Chemistry Colloquium, Ziirich, Switzerland, June 2012

CECAM Workshop, “Free Energy Calculations: From Theory to Applications,” Paris, France, June
2012

ACS 2012 Middle Atlantic Region Meeting, “Frontiers in the Application of Computational Chemis-
try to Biological Systems,” Baltimore, MD, May 2012

Second Workshop on Free Energy Methods in Drug Design: Going the Last Mile, Boston, MA, May
2012

University of Virginia, Big Data Summit, “Algorithms and Analytics” Session, May 2012
University of Delaware, Departmental Lecture, Department of Physics, Newark, DE, March 2012
52nd Sanibel Symposium, St. Simon’s Island, GA, February 2012

University of Tennessee, Genome Science and Technology Program, Knoxville, TN, February 2012
Oak Ridge National Laboratories, Center for Molecular Biophysics, Oak Ridge, TN, February 2012.
University of Maryland, Chem-Phys/Phys-Chem Seminar Series, College Park, MD, November 2011
Telluride Summer Research Center, “Free Energy Simulation: From academic research to industrial
application,” Telluride, CO, July 2011

Brigham Young University, Departmental Seminar, Department of Chemical Engineering, Provo,
UT, March 2011

University of Virginia, NIH Biotechnology Training Program, Faculty Lecture Series, Charlottesville,
VA, September 2010

Shanghai International Conference on Biophysics and Molecular Biology Society, Shanghai-Jiashan,
China, August 2010

Hong Kong University of Science and Technology, Departmental Seminar, Department of Chemistry,
Hong Kong, August 2010

Telluride Summer Research Center: Algorithmic Developments in Advanced Sampling, Telluride,
CO, June 2010

National Renewable Energy Laboratory, Biomolecular Sciences Group Seminar, Golden, CO, Octo-
ber 2009

Drexel University, Chemistry Department Seminar, Philadelphia, PA, November 2008

University of Virginia, Chemistry Department Seminar, Charlottesville, VA, October 2008
GROMACS User Group Workshop, Gottigen, Germany, September 2008

ACS National Meeting, “Free Energy Methods in Academia and Industry,” Philadelphia, PA, Au-
gust 2008

47th Sanibel Symposium, St. Simons Island, GA, February 2007
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108.

National Institute of Standards and Technology, “Validating modeling and experimental methods
to enable drug discovery,” Gaithersburg, MD, April 2006

CUP VII, OpenEye Scientific Software, Santa Fe, NM, March 2006

Gordon Conference, Computer-assisted Drug Design, “Mini-talk,” Tilton, NH, August 2005
Brigham Young University, Physical Chemistry Seminar, Provo, UT, December 2004

Gordon Conference in Computational Chemistry, July 2002 (invited to talk based on poster)
Stanford University, Biomedical Computation at Stanford (BCATS), Stanford, CA, October 2000

Contributed Conference Presentations

L.

10.

11.

12.

13.

AIChE National Meeting, “Improved Theories of Cooperative Folding of Oligomers and Demonstra-
tions in Coarse-Grained Models” in “Thermodynamics of Biomolecular Folding and Assembly”, Or-
lando, FL, November 2023

AIChE National Meeting, “The Open Force Field “Rosemary” Release and New Approaches to
Chemically Transferable Force Fields” in in “Development of Intermolecular Potentials”, Orlando,
FL, November 2023

ACS Annual Meeting, “Improved theories of cooperative folding of oligomers and demonstrations in
coarse-grained models,” in “Molecular Mechanics”, San Francisco, CA, August 2023

ACS Annual Meeting, “Open force field initiative: open software, open data” in “Free and Source
Software: Harnessing the Power of Data”, San Francisco, CA, August 2023

AIChE National Meeting, “Statistical Inference of Transport Mechanisms from Time Series of Solute
Trajectories in Polymer Membranes” in “Microscale Transport Processes”, Phoenix, AZ, November
2022

AIChE National Meeting, “The Open Force Field v2.0 and Extensions to Biopolymers” in “Develop-
ment of Intermolecular Potentials”, Phoenix, AZ, November 2022

AIChE National Meeting, “How Much Do Disorder and Entropy in Molecular Crystals?” in “Ad-
vancements in Particle Engineering and Material Sciences in Pharmaceutical Process Development”
session, Virtual, November 2021

AIChE National Meeting, “The Open Force Field Initiative: Current Efforts Towards Transferable
Force Fields for Biological and Organic Molecules,” Development of Intermolecular Potential Mod-
els session, Virtual, November 2020

AIChE National Meeting, “Disorder and Entropy in Molecular Crystals”, in Computational Solid
State Pharmaceutics session, Virtual, November 2020

AIChE National Meeting, “Modeling of Chemically-Specific Separations in Lyotropic Liquid Crystal
Self-Assembled Nanoporous Membranes” in Membrane Modeling and Simulation I session, Virtual,
November 2020

AIChE National Meeting, “Let's Not Use Histograms: Bayesian Inference of Potentials of Mean
Force with Umbrella Sampling and Multistate Reweighting” in Recent Advances in Multiscale Meth-
odologies, Virtual, November 2020

ACS Spring National Meeting, “Bayesian inference of continuous potentials of mean force from um-
brella sampling and multistate reweighting,” “Molecular Mechanics” session, Philadelphia, PA,
March 2020 (Cancelled due to COVID-19)

ACS Spring National Meeting, “No more histograms: Variational and Bayesian approaches to esti-
mating potentials of mean force”, “Molecular Mechanics” session, Orlando, FL, April 2019
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29.

30.
31.
32.
33.
34.

35.

AIChE National Meeting, “No More Histograms: Variational and Bayesian Approaches to Estimating
Potentials of Mean Force”, Pittsburgh, PA, October 2018

AIChE National Meeting, “The Living Journal of Computational Molecular Science: Improving
Community Use of Molecular Simulation Methods through a New Publishing Model”, Pittsburgh,
PA, November 2018

AIChE National Meeting, “Automated Tests for Physical Validity in Molecular Dynamics and Monte
Carlo Simulations”, Minneapolis, MN, November 2017

AIChE National Meeting, "Capturing the Role of Temperature and the Sensitivity to Energy Function
Complexity in Crystal Polymorph Stability Using Molecular Modeling," Minneapolis, MN, October
2017

ACS National Meeting, “Understanding the molecular details of protein adsorption in polymer-
grafted ion exchangers,” BIOT: Downstream Processes session, San Francisco, CA, April 2017

ACS National Meeting, “Capturing the role of temperature in crystal polymorph stability using mo-
lecular modeling,” COMP: Material Science session, San Francisco, CA, April 2017

ACS National Meeting, “Understanding and applying multistate reweighting in a broad molecular
simulation context,” COMP: Molecular Mechanics session, San Francisco, CA, April 2017

AIChE National Meeting, “Recent Advances in Molecular Simulation Methods, “Molecular Simula-
tion of Protein Adsorption and Molecular Recognition Processes” and “Thermophysical Properties of
Biological Systems” sessions, Salt Lake City, UT, November 2015

ACS National Meeting, “Molecular Mechanics” session, Denver, CO, March 2015.

AIChE National Meeting, “COMSEF Plenary Session” and “Software Engineering in and for the Mo-
lecular Sciences” sessions, Atlanta, GA, November 2014

ACS National Meeting, “Drug Design,” “Molecular Mechanics” and “Computational Studies of Wa-
ter” sessions, Dallas, TX, March 2014

AIChE National Meeting, “Recent Advanced in Molecular Simulation Methods,” San Francisco, CA,
November 2013

Folding@Home Developers Meeting, Stanford, CA, August 2013

AIChE National Meeting, “COMSEF Plenary Session,” Pittsburgh, PA, October 2012

ACS National Meeting, “Molecular Mechanics” sessions, Philadelphia, PA, August 2012

AIChE National Meeting, “Recent Advances in Molecular Simulation Methods” and “Beyond Stand-
ard Hardware: GPUs, Cloud Computing, and Crowdsourcing” session, Minneapolis, MN, October
2011

ACS National Meeting, “Drug Discovery” session, Denver, CO, September 2011

SAMPL3: Free Energy Calculation Method Blind Challenge, Stanford, CA, August 2011

ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” sessions, Anaheim, CA,
March 2011

AIChE National Meeting, “Molecular Modeling and Simulation of Complex Molecules” session, Salt
Lake City, UT, November 2010

ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” session, San Francisco,
CA, March 2010

AIChE National Meeting, “Thermophysical Properties of Biological Systems” and “Recent Advances
in Molecular Simulation Methods” sessions, Nashville, TN, November 2009
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37.

38.

39.

40.

41.

42.

43.

44,

45.

ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” sessions, Washington, DC,
August 2009

ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” session, Salt Lake City,
UT, March 2009

AIChE National Meeting, “Molecular Modeling of Biophysical Processes” and “Recent Advances in
Molecular Simulation Methods” sessions, Philadelphia, PA, November 2008

AIChE National Meeting, “Molecular Modeling of Biophysical Processes” and “Recent Advances in
Molecular Simulation Methods” sessions, Salt Lake City, UT, November 2007

ACS National Meeting, “Computers and Chemistry: Drug Discovery” and “Computers and Chemis-
try: Current Techniques in Molecular Simulation of Biological Processes” sessions, Boston, MA, Au-
gust 2007

ACS National Meeting, “Computers and Chemistry: Free Energy Computations in Drug Discovery”
session, San Francisco, CA, September 2006

ACS National Meeting, “Computers and Chemistry: Structure-Based Drug Design” session, Wash-
ington, DC, September 2005

ACS National Meeting, “Computers and Chemistry: General Contributions” session, Philadelphia,
PA, August 2004

ACS National Meeting, “Computers and Chemistry: General Contributions” and “Computers and
Chemistry: Rational Drug Design” sessions, Anaheim, CA, March 2004

CECAM Workshop on “Component Architecture, Open Standards, and Parallel Algorithms,” Lyon,
France, October 2003

Conference Presentations by Students and Postdocs (presenter underlined)

Wei-Tse Hsu, Valerio Piomponi, Pascal Merz, Giovanni Bussi and Michael R Shirts, “Advancing Al-
chemical Free Energy Methods: Enhanced Flexibility, Parallelizability and Configurational Sam-
pling” (poster), AIChE National Meeting, Orlando, FL, November 2023

Wei-Tse Hsu, Valerio Piomponi, Pascal Merz, Giovanni Bussi, Michael Shirts, “Expanding alchemi-
cal free energy calculations: From enhanced configurational sampling to ensemble simulation meth-
ods,” ACS Annual Meeting, San Francisco, August 2023

Anika J. Friedman, Michael R. Shirts, Jerome M. Fox, “Allosteric inhibition via nonpolar terpenoid

inhibitors” Biophysical Society Annual Meeting, San Diego, February 2023

Dominique A. Ramirez, Loren E. Hough, Michael R. Shirts, “Coiled-coil domains can drive liquid-
liquid phase separation,” Biophysical Society Annual Meeting, San Diego, February 2023

Nathanael E. Schwindt, Subin Sahu, Douglas L. Gin, Richard D. Noble (poster), “Understanding the
Normal Bicontinuous Cubic Phase in Gemini Lyotropic Liquid Crystals in Order to Design Selective
Separations”, AIChE National Meeting, Phoenix, AZ, November 2022

Wei-Tse Hsu, Pascal R. Merz, Giovanni Bussi and Michael R. Shirts, “Accelerated Free Energy Cal-
culations by Joint Biasing in Configurational and Alchemical Space in Metadynamics” in “Recent
Advances in Molecular Simulation Methods,” AIChE National Meeting, Phoenix, AZ, 2022
Christopher C. Walker, Sarah Mellett, Theodore L. Fobe, and Michael L. Shirts, “How Does Folda-
mer Side Chain Entropy Affect Folding Cooperativity?” in “Thermodynamics of Biomolecular Fold-
ing and Assembly”, AIChE National Meeting, Phoenix, AZ, November 2022
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11.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Anika J. Friedman, Jerome M. Fox, and Michael R. Shirts, “Determining the mechanism of allosteric

inhibition of PTP1B by amorphadiene using molecular dynamics simulations”, ACS National Meet-
ing, Chicago, IL, August 2022

Theodore L. Fobe, Christopher C. Walker and Michael R. Shirts, “Folding coarse-grained foldamer
models with PyRosetta”, ACS National Meeting, Chicago, IL, August 2022

Wei-Tse Hsu, Pascal R. Merz, Giovanni Bussi and Michael R. Shirts, “Accelerated Free Energy Cal-
culations by Joint Biasing in Configurational and Alchemical Space in Metadynamics,” ACS National
Meeting, Chicago, IL, August 2022

Theodore L. Fobe, Christopher C. Walker and Michael R. Shirts (poster), “Folding coarse-grained
foldamer models with PyRosetta”, RosettaCon, Leavenworth, WA, August 2022

Owen C. Madin, John D. Chodera, Michael. K. Gilson, David L. Mobley, and Michael R. Shirts
(poster), “Improving Lennard-Jones parameters by training against condensed phase mixture data,”
ACS National Meeting, Boston, MA, March 2022

Owen C. Madin, John D. Chodera, Michael. K. Gilson, David L. Mobley, and Michael R. Shirts,
“Surrogate-enabled Bayesian parameterization of nonbonded force field parameters,” in “Molecular
Mechanics,” ACS National Meeting, Boston, MA, March 2022

Anika J. Friedman, Jerome M. Fox, and Michael R. Shirts (poster), “Determining the mechanism of

allosteric inhibition of PTP1B by amorphadiene using molecular dynamics simulations”, ACS Na-
tional Meeting, Boston, MA, March 2022

Wei-Tse Hsu, Dominique A. Ramirez, Zhongping Tan, Tarek Sammakia and Michael R. Shirts, “In-
vestigating the Influence of O-Linked Glycosylation on the Proteolytic Stability and Dimerization
Propensity of Insulin using Molecular Dynamics,” in “Molecular Mechanics”, ACS National Meet-
ing, Boston, MA, March 2022

Wei-Tse Hsu, Pascal R. Merz, Giovanni Bussi and Michael R. Shirts (poster), “Using alchemical var-

iables within the metadynamics framework to improve sampling in free energy calculations,” ACS
National Meeting, Boston, MA, March 2022

Wei-Tse Hsu, Dominique A. Ramirez, Zhongping Tan, Tarek Sammakia and Michael R. Shirts,
“Gaining Mechanistic Insights into the Influence of O-Linked Glycosylation on Insulin Properties
with Molecular Dynamics” (poster), AIChE National Meeting, Boston, MA, November 2021
Christopher C. Walker, Garret L. Meek, Theodore L. Fobe, and Michael L. Shirts, “Using a Coarse-
Grained Modeling Framework to Identify Oligomeric Motifs with Tunable Secondary Structure” in

“Thermodynamics of Biomolecular Folding and Assembly”, AIChE National Meeting, Boston, MA,

November 2021

Owen C. Madin, John D. Chodera, Michael. K. Gilson, David L. Mobley, and Michael R. Shirts,
“Development and Benchmarking of Small Molecule Force Fields in the Open Force Field Initiative”
AIChE National Meeting, Boston, MA, November 2021

Wei-Tse Hsu, Pascal R. Merz, Giovanni Bussi and Michael R. Shirts, “Improved Configurational
Sampling by the introduction of Alchemical Variable in Metadynamics” in “Recent Advances in Mo-
lecular Simulation Methods,” AIChE National Meeting, Boston, MA, November 2021

Theodore L. Fobe, Christopher C. Walker and Michael R. Shirts, “Exploring Non-Biological Folda-
mer Secondary Structure Using Tuneable Coarse-Grained Models” in “Recent Advances in Mul-
tiscale Methodologies”, AIChE National Meeting, Boston, MA, November 2021

Owen C. Madin, Simon Boothroyd, Richard A. Messerly and Michael R, Shirts, “Bayesian Model
Selection: Applying Parsimony to Build Better Molecular Models”, in “Data-Driven Design and
Modeling”, AIChE National Meeting, Boston, MA, November 2021
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Subin Sahu, Benjamin J. Coscia, Nathanael Schwindt, Michael R. Shirts, “Obtaining stable bicontinu-
ous cubic structures in lyotropic liquid crystals” ACS Annual Meeting, August 2021.

Wei-Tse Hu, Pascal Merz, Giovanni Bussi, and Michael R. Shirts, Adding alchemical variables to
metadynamics to enhance sampling in free energy calculations, ACS Spring Meeting (virtual), April
2021

Owen C. Madin, Simon Boothroyd, Richard Messerley, and Michael R. Shirts, Bayesian Model Se-
lection: Occam’s Razor Applied to Molecules, ACS Spring Meeting (virtual), April 2021

Theodore L. Fobe and Michael R. Shirts, “CG Pyrosetta: A Coarse-Grained Configurational Search
Tool for General Heteropolymers,” AIChE National Virtual Meeting, November 2020

Owen C. Madin, Richard A. Messerly, Simon Boothroyd and Michael R. Shirts (poster), “Bayesian
Model Selection for Non-Covalent Interactions,” AIChE National Virtual Meeting, November 2020
Wei-Tse Hsu, Pascal T. Merz, Giovanni Bussi, and Michael R. Shirts (poster), “Introduction of Al-
chemical Variables in Metadynamics to Enhance Configurational Sampling,” AIChE National Virtual
Meeting, November 2020

Nathan S. Abraham and Michael R. Shirts, “Bridging the Gap between Static Lattice Energy and Full
Free Energy Differences of Organic Crystal Polymorphs When Predicting Crystal Energy Land-
scape,” AIChE National Virtual Meeting, November 2020

Simon Boothroyd, Owen Madin and Michael R. Shirts (poster), “Open Force Field Initiative: New
Strategies for Parameterizing Non-Bonded Interactions,” AIChE National Virtual Meeting, November
2020

Theodore L. Fobe, Garrett A. Meek, and Michael R. Shirts (poster), “CG PyRosetta: Coarse-grained
conformational search tool for general heteropolymers,” COMP and Sci-Mix session, ACS Spring
National Meeting (Cancelled due to COVID-19)

Garrett A. Meek, Theodore L. Fobe and Michael R. Shirts, “Leveraging coarse-grained models to de-

sign heteropolymers with novel secondary structure”, “Molecular Modeling” session, ACS Spring
National Meeting (Cancelled due to COVID-19)

Theodore L. Fobe, Garrett A. Meek, and Michael R. Shirts (Poster), “CG PyRosetta: A Coarse-
Grained Configuration Search Tool for General Foldamer Secondary Structure”, Winter RosettaCon,
New York, NY February 2020

Nathan S. Abraham and Michael R. Shirts (poster), "Building Computational Tools to Help Guide
Experimentalists in the Discovery of New Solid Phases of Organic Materials," AIChE National Meet-
ing, Orlando, FL, November 2019

Benjamin J. Coscia and Michael R. Shirts, "Chemically Dependent Transport of Small Polar Solutes
in a Cross-Linked HII Phase Lyotropic Liquid Crystal Membrane," AIChE National Meeting, Mem-
brane Modeling and Simulation session, Orlando, FL., November 2019

Nathan S. Abraham and Michael R. Shirts, "Probing the Sensitivity of Point Charge Potentials in an
Attempt to Improve Their Ability to Rank the Stability of Pharmaceutical Polymorphs," AIChE Na-
tional Meeting, Computational Solid State Pharmaceutics session, Orlando, FL, November 2019

Benjamin J. Coscia and Michael R. Shirts (poster), "Transport Mechanisms of Polar Solutes in a
Cross-Linked HII Phase Lyotropic Liquid Crystal Membrane," AIChE National Meeting, Orlando,
FL, November 2019

Owen C. Madin, Richard A Messerly and Michael R. Shirts (poster), "A Bayesian Approach to
Model Selection and Parameterization for Non-Bonded Interactions," AIChE National Meeting, Com-

putational Molecular Science and Engineering Forum Poster session, Orlando, FL, November 2019
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Pascal T. Merz, Mark Abraham, and Michael R. Shirts (poster), "New integrator framework for
GROMACS", ACS Fall 2019 National Meeting, COMP Session, San Diego, CA 2019

Owen C. Madin and Michael R. Shirts (poster), "Force field complexity assessed via Bayesian infer-
ence and reversible jump Monte Carlo sampling", ACS Fall 2019 National Meeting, COMP and Sci-
Mix Sessions, San Diego, CA 2019

Pascal T. Merz and Michael R. Shirts, "Physical validity in molecular simulations," ACS Fall 2019
National Meeting, Molecular Mechanics session, San Diego, CA, August 2019

Benjamin J. Coscia and Michael R. Shirts (poster), "Transport Mechanisms of Polar Solutes in a
Cross-Linked HII Phase Lyotropic Liquid Crystal Membrane," AIChE National Meeting, Computa-
tional Molecular Science and Engineering Forum Poster Session, Orlando, FL, November 2019

Benjamin J. Coscia and Michael R. Shirts (presenter), "Chemically Dependent Transport of Small
Polar Solutes in a Cross-Linked HII Phase Lyotropic Liquid Crystal Membrane," AIChE National
Meeting, Membrane Modeling and Simulation, Orlando, FL, November 2019

Benjamin J. Coscia, and Michael R. Shirts (oral), " Understanding Transport of Small Solutes in the

Pores of a Nanostructured Lyotropic Liquid Crystal Membrane," AIChE National Meeting, Pitts-
burgh, PA, October 2018

Nathan S. Abraham, Eric C. Dybeck, Natalie P. Schieber and Michael R. Shirts (oral), "Understand-
ing the Effect of Changing Complexities of Potential Energy Functions on the Entropic Contribution

to Free Energy Differences of Organic Polymorphs," AIChE National Meeting, Pittsburgh, PA, Octo-
ber 2018

Benjamin J. Coscia and Michael R. Shirts (poster), "The Influence of Pore Structure on Transport in
Lyotropic Liquid Crystal Membranes," AIChE National Meeting, Pittsburgh, PA, October 2018
Nathan S. Abraham, Eric C. Dybeck, and Michael R. Shirts (poster) "Challenging Statistical Mechan-
ics Approximations in Organic Crystal Thermodynamics," AIChE National Meeting, Pittsburgh, PA,
October 2018

Benjamin J. Coscia and Michael R. Shirts (poster), "Understanding the Effect of Nanoscopic Pore
Structure on Transport in Lyotropic Liquid Crystal Membranes," FOMMS, Delavan, WI, July 2018
Nathan S. Abraham and Michael. R. Shirts (oral), “Improved Thermal Gradient Quasiharmonic Ap-
proximations for Thermodynamic Properties of Organic Crystals with the Inclusion of Anisotropy,”

Gordon Research Seminar on Crystal Engineering, Newry, ME, June 2018
Nathan S. Abraham and Michael. R. Shirts (poster), “Improved Thermal Gradient Quasiharmonic Ap-
proximations for Thermodynamic Properties of Organic Crystals with the Inclusion of Anisotropy,”

Gordon Research Conference on Crystal Engineering, Newry, ME, June 2018

Benjamin J. Coscia, Xunda Feng, Joe Yelk, Matthew Glaser, Douglas L. Gin, and Michael R. Shirts
(oral), "Understanding the Effect of Nanoscopic Pore Structure on Transport in Lyotropic Liquid
Crystal Membranes," AIChE National Meeting, Minneapolis, MN, November 2017

Eric C. Dybeck and Michael R. Shirts (oral)AIChE National Meeting, “Exploring the Multi-Minima

Behavior of Organic Crystal Polymorphs at Finite-Temperature," Minneapolis, MN, October 2017
Natalie P. Schieber and Michael R. Shirts (oral) "Prediction of Solid State Phase Diagrams Using
Multistate Reweighting and Jacobian Mapping." AIChE National Meeting, Minneapolis, MN, Octo-
ber 2017
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Benjamin J. Coscia, Xunda Feng, Joe Yelk, Matthew Glaser, Doug Gin, and Michael R. Shirts
(poster), "Understanding the Nanoscopic Structure of Lyotropic Liquid Crystal Membranes Using
Molecular Dynamics Simulations,” AIChE National Meeting, Minneapolis, MN, October 2017
Nathan S. Abraham and Michael R. Shirts (poster), "Improved Thermal Gradient Quasiharmonic Ap-
proximations for Thermodynamic Properties of Organic Crystals with the Inclusion of Anisotropy",
AIChE National Meeting, Minneapolis, MN, October 2017

Natalie P. Schieber, Nathan S. Abraham, Eric C. Dybeck, and Michael R. Shirts (poster) “Differences
in Relative Free Energy Versus Temperature Curves for Small Organic Molecules between Quantum
Mechanical and Classical Potentials," AIChE National Meeting, Minneapolis, MN, October 2017
Nathan S. Abraham, Eric C. Dybeck and Michael R. Shirts (oral), “Can Lattice Dynamics with Ani-
sotropic and Isotropic Thermal Expansion Accurately Estimate Thermodynamic Properties of Crys-

tals Pharmaceutics Compared to Molecular Dynamics?" AIChE National Meeting, Minneapolis, MN,
October 2017
Nathan S. Abraham and Michael R. Shirts (poster), "Evaluation of anisotropic, isotropic, and no ther-

mal expansion in the (quasi-)harmonic approximation to accurately calculate thermodynamic proper-
ties of organic crystals," ACS National Meeting, Washington, DC, August 2017
Nathan S. Abraham and Michael R. Shirts (oral), "Improved isotropic and anisotropic thermal gradi-

ent approaches for the quasiharmonic approximation to predict thermodynamic properties of organic
crystals," ACS National Meeting, Washington, DC, August 2017
Benjamin J. Coscia and Michael R. Shirts (poster), "Understanding the microscopic structure of lyo-

tropic liquid crystal membranes using molecular dynamics simulations", Presenter: (Poster) ACS
National Meeting, Washington, DC, August 2017

Pascal T. Merz and Michael R. Shirts (oral) “Testing for physical validity in molecular dynamics",
ACS National Meeting, Washington, DC, August 2017

Natalie P. Schieber, Eric C. Dybeck, and Michael R. Shirts (oral), Predicting relative polymorph sta-
bility using multistate reweighting methods and Jacobian mapping, ACS National Meeting, San Fran-
cisco, CA, April 2017

Eric C. Dybeck, Nathan S. Abraham, Natalie P. Schieber, and Michael. R. Shirts (oral), “Polymorphic
Transformations at Ambient Conditions Elucidated with Molecular Dynamics,” AIChE National
Meeting, San Francisco, CA, November 2016

Drew Biedermann, Geoffrey M. Geise, and Michael R. Shirts (poster), “Molecular Dynamics Model-

ing of Water and NaCl Transport in Sulfonated Poly(arylene ether sulfone) Desalination Mem-
branes”, AIChE Student National Meeting, San Francisco, CA, November 2016

Eric C. Dybeck, Natalie P. Schieber, and Michael. R. Shirts (poster), “Effects of polarization and en-
tropy on crystal polymorph free energies,” ACS National Meeting, Philadelphia, PA, August 2016
Levi N. Naden and Michael R. Shirts (poster), “Rapid Computation of Thermodynamic Properties
over a Large Multidimensional Space of Nonbonded Parameters,” 2016 Meeting on Free Energy Cal-
culations in Drug Design: Targeting Cancer, Boston, MA, May 2016

Eric C. Dybeck, Brittany Z. Bruns, Natalie P. Schieber, and Michael. R. Shirts (oral), “Exploring Pol-
ymorph Free Energy Landscapes with Hamiltonian Reweighted Molecular Dynamics,” AIChE Na-
tional Meeting, Salt Lake City, UT, November 2015
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80.
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Levi N. Naden and Michael R. Shirts (poster), “Rapid Computation of Thermodynamic Properties
over a Large Multidimensional Space of Nonbonded Parameters,” AIChE National Meeting, Salt
Lake City, UT, November 2015

Drew Biedermann, Geoffrey M. Geise, and Michael R. Shirts (poster), “Effect of Sulfonate Func-
tional Groups on Transport and Sorption Behavior of NaCl in Disulfonated Poly(Arylene Ether Sul-
fone) Membranes”, AIChE Student National Meeting, Salt Lake City, UT, November 2015

Levi N. Naden and Michael R. Shirts (oral), “Rapid computation of thermodynamic properties over a

large multidimensional space of nonbonded parameters,” ACS National Meeting, Boston, MA, Au-
gust 2015

Eric C. Dybeck, Brittany Z. Bruns, Natalie P. Schieber, Gerhard Koenig and Michael. R. Shirts (oral),
“Exploring polymorph free energy landscapes with Hamiltonian reweighted molecular dynamics,”
ACS National Meeting, Boston, MA, August 2015

Eric C. Dybeck, Natalie P. Schieber, Brittany Z. Bruns, and Michael R. Shirts (poster), Reweighting
to Expensive Hamiltonians to Explore Polymorph Free Energy Landscapes With High Accuracy.
FOMMS 2015, Mt. Hood, OR, July 2015

Levi N. Naden and Michael R. Shirts (oral), “Extending a Linear Basis Function Approach to Al-
chemically Solvating Charged Particles and Changing Atomic Identity,” AIChE National Meeting,
Atlanta, GA, November 2014

Brittany Zimmerman and Michael R. Shirts (poster), “Improved Approaches for Optimizing Force
Fields Using Multistate Reweighting and Diverse Data Sources,” AIChE National Meeting, Atlanta,
GA, November 2014

Joseph. E. Basconi, Giorgio Carta, and Michael R. Shirts (poster), “Multi-scale modeling of protein

adsorption and transport in macroporous and polymer-grafted ion exchangers,” PREP: International
Symposium on Preparative and Process Chromatography, July 2014

Levi N. Naden and Michael R. Shirts (oral), “A linear basis function approach to efficient alchemical
free energy calculations,” Washington DC Molecular Theory and Computation Symposium, Rock-
ville, MD, June 2014

Joseph. E. Basconi, Giorgio Carta, and Michael R. Shirts (oral), “Multi-scale modeling of protein ad-

sorption and transport in macroporous and polymer-grafted ion exchangers,” Washington DC Molec-
ular Theory and Computation Symposium, Rockville, MD, June 2014

Levi N. Naden and Michael R. Shirts (oral), “A linear basis function approach to efficient alchemical
free energy calculations,” ACS National Meeting, Dallas, TX, March 2014

Joseph. E. Basconi, Giorgio Carta, and Michael R. Shirts (oral), “Elucidating the Details of Protein
Transport in Polymer-Grafted Ion Exchangers Through Multi-Scale Modeling,” AICHE National
Meeting, San Francisco, CA, November 2013

Levi N. Naden and Michael R. Shirts (oral), “A Linear Basis Function Approach to Efficient Molecu-
lar Transformation Free Energy Calculations,” AICHE National Meeting, San Francisco, CA, No-
vember 2013

Ellen D. Zhong and Michael R. Shirts (oral), “Modeling Protein Conformational Stability On Chro-
matography Media With a Go-Like Model,” AICHE National Meeting, San Francisco, CA, Novem-
ber 2013
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Himanshu Paliwal and Michael R. Shirts (oral), “Accelerating Screening of Simulation Parameter
Spaces By Orders of Magnitude Using Reweighting and Configuration Space Mapping Algorithms,”
AICHE National Meeting, San Francisco, CA, November 2013

Kai Wang, Yanzhi Yang, John D. Chodera, and Michael R. Shirts (oral), “Identifying Ligand Binding
Sites and Poses Using Hamiltonian Replica Exchange Molecular Dynamics: Model Systems and a
Validation Study Using the Astex Diverse Set,” AICHE National Meeting, San Francisco, CA, No-
vember 2013

Jacob I. Monroe and Michael R. Shirts (poster), “Converged Free Energies of Binding in Cucur-
bit[7]Uril and Octa-Acid Host Systems from Expanded Ensemble Simulations”, AICHE National
Student Meeting, San Francisco, CA, November 2013

Joseph E Basconi, “Molecular Modeling of Protein Transport in Polymer-Grafted lon Exchangers,”
University of Virginia Engineering Research Symposium, Charlottesville, VA, April 2013

Kai Wang, John D. Chodera and Michael R. Shirts (oral), “Identifying Drug Binding Locations and
Poses Using Hamiltonian Replica Exchange Molecular Dynamics,” AIChE National Meeting, Pitts-
burgh, PA, October 2012

Himanshu Paliwal and Michael R. Shirts (oral), “Using Multistate Reweighting to Rapidly Explore
Molecular Parameter Space,” AIChE National Meeting, Pittsburgh, PA, October 2012

Joseph E. Basconi, Giorgo Carta and Michael R. Shirts (oral), “Molecular Modeling of Protein
Transport in Polymer-Grafted lon Exchangers,” AIChE National Meeting, Pittsburgh, PA, October
2012

Ellen D. Zhong and Michael R. Shirts (poster, 1st prize in student competition, computing and pro-
cess control section), “Modeling Protein Conformational Stability on Chromatography Media with a
Go-Like Model,” AIChE Student National Meeting, Pittsburgh, PA, October 2012

Arjan C. Kool, Himanshu Paliwal, John D. Chodera, and Michael R. Shirts (poster), “Efficient Ther-
modynamic Property Computation Using Molecular Simulation Over Thousands and Millions of
Thermodynamic States,” AIChE Student National Meeting, Pittsburgh, PA, October 2012

Jacob I. Monroe, Walid G. El-Nahal and Michael R. Shirts (poster), “Microsecond-Scale Simulations
to Determine NNRTI Function Upon Drug Resistant Mutations in HIV-RT,” AIChE Student National
Meeting, Pittsburgh, PA, October 2012

Levi N. Naden, Tri T. Pham and Michael R. Shirts (poster), “Linear Basis Function Approaches to
Efficient Free Energy Calculations,” AIChE National Meeting, Pittsburgh, PA, October 2012

Joseph E. Basconi and Michael R. Shirts (oral), “Modeling protein transport in charged chromato-

graphic gels using coarse-grained molecular dynamics simulation,” ACS National Meeting, Philadel-
phia, PA, August 2012

Kai Wang and Michael R. Shirts (oral), “Identifying drug binding locations and poses using Hamilto-
nian replica exchange molecular dynamics,” ACS National Meeting, Philadelphia, PA, August 2012
Levi N. Naden, Tri T. Pham and Michael R. Shirts (poster), “Linear basis function approaches to effi-
cient free energy calculations,” ACS National Meeting, Philadelphia, PA, August 2012

Kai Wang, John D. Chodera, and Michael R. Shirts (poster), “Applications of GPU-accelerated rep-
lica exchange molecular dynamic simulations of proteins,” ACS National Meeting, Philadelphia, PA,
August 2012



97. Himanshu Paliwal and Michael R. Shirts (oral), “Validation of free energy calculation methods: Ther-
modynamic sampling of large parameter spaces using multistate reweighting methods,” ACS Na-
tional Meeting, Philadelphia, PA, August 2012

98. Tri T. Pham and Michael R. Shirts (oral), “Reducing the Statistical Error of Free Energy Calculations
Through Functional Optimization of Pair Potential Pathways,” AIChE National Meeting, Minneap-
olis, MN, October 2011

99. Himanshu Paliwal and Michael R. Shirts (oral), “A Benchmark Test Set for Free Energy Methods and
Its Use to Test Free Energy Estimators and Dependence on Molecular Simulation Parameters,”
AIChE National Meeting, Minneapolis, MN, October 2011

100.  Tri T. Pham and Michael R. Shirts (oral), “Identifying low variance pathways of intermediates for

free energy calculations,” ACS National Meeting, Denver, CO, August 2011

101.  Walid G. El-Nahal and Michael R. Shirts (poster), “A Molecular Dynamics Simulation Study of
HIV-RT Inhibitor Susceptibility to Mutation,” (3rd place in student competition, computing and pro-
cess control section), AICHE National Meeting, Salt Lake City, UT, November 2010

Sponsored Research

2023

Agency: University of Colorado Boulder Innovative Seed Grant Program

Project Title: “Understanding the biological role of coiled-coil proteins in liquid-liquid phase separation”
PI: Michael R. Shirts

Amount: $50,000

Dates: 7/1/2023-6/30/2024

2022

Agency: NSF

Project Title: NSF-BSF: Ion transport and selectivity in salt-rejecting membranes operating at elevated
salinities and pressures

PlIs: Anthony Straub (CU Boulder), Co-PI Michael R. Shirts

Dates: 8/1/2022-7/31/2025

Amount: $450,000 (CU total, Shirts component approximately $169,000)

Agency: NIH/NIGMS

Project Title: Supplement: Open data-driven infrastructure for building biomolecular force fields for pre-
dictive biophysics and drug design

PIs: Michael R. Shirts

Dates: 6/1/2022-5/31/2023

Amount: $10,760 (Undergraduate research)

Agency: NIH/NIGMS

Project Title: Markov State Model approaches for folding, binding and design"
PI: Vince Voelz (Temple University),

Amount: $152,495 (Shirts component)



Dates: 7/1/2022-6/30/2027

Agency: NSF XSEDE Supercomputing Program

Project Title: Understanding organic crystal polymorph stability, transport in charged polymeric mem-
branes, and peptide binding ensembles using molecular dynamics

PIs: Michael Shirts

Amount: 2.72 million CPU compute units and 4K GPU compute units. Estimated value of these awarded
resources by XSEDE is $36,145

Dates: 10/1/202-9/30/2022

2021

Agency: NSF

Project Title: Collaborative Research: CyberTraining: Implementation: Medium:

Establishing Sustainable Ecosystem for Computational Molecular Science Training and Education
PIs: Eric Jankowski (Boise State), Neeraj Rai (Mississippi State), Sapna Sarupria (U. Minnesota), Mi-
chael R. Shirts, Jindal Shah (Oklahoma State)

Dates: 10/1/2021-9/31/2025

Amount: $104,845 (Shirts portion)

Agency: NIH/NIGMS

Project Title: Supplement: Open data-driven infrastructure for building biomolecular force fields for pre-
dictive biophysics and drug design

PIs: Michael R. Shirts

Dates: 10/1/2021-9/31/2022

Amount: $327,462 (Open Software development supplement)

Agency: NSF XSEDE Supercomputing Program

Project Title: Understanding organic crystal polymorph stability, transport in charged polymeric mem-
branes, and peptide binding ensembles using molecular dynamics

PIs: Michael Shirts

Amount: 5.67 million CPU compute units and 15.2K GPU compute units. Estimated value of these
awarded resources by XSEDE is $ 36,145.60.

Dates: 7/1/2021-6/30/2022

2020

Agency: NIH/NIGMS

Project Title: Supplement: Open data-driven infrastructure for building biomolecular force fields for pre-
dictive biophysics and drug design

PIs: Michael R. Shirts

Dates: 3/1/2020-2/28/2021

Amount: $96,003 (Equipment supplement)

Agency: NIH/NIGMS



Project Title: Supplement: Open data-driven infrastructure for building biomolecular force fields for pre-
dictive biophysics and drug design

PIs: Michael R. Shirts

Dates: 3/1/2020-2/28/2021

Amount: $157,074 (Open Software development supplement, Shirts portion)

Agency: NIH/NIBIB

Project Title: Glycoengineering of therapeutic peptides for improved treatment of human diseases, R0O1
PIs: Tarek Sammakia (CU Boulder)

Dates: 5/1/2020-4/30/2022

Amount: $80,000 (Shirts portion)

2019

Agency: DTRA

Project Title: High-M VTR, Stretchable, Biomimetic Porous Polymer Membranes for Chemical/Biological
Defense (CBD)

PI: Josh Uzarski (Army Research Labs), Co-I’s Doug Gin, Rich Noble, Michael Shirts

Dates: 3/1/2020-8/31/2022

Amount: $642,140 ($190,344 Shirts group amount).

Agency: NIH/NIGMS

Project Title: Open data-driven infrastructure for building biomolecular force fields for predictive bio-
physics and drug design, RO1GM 132386

PIs: Michael Shirts and John Chodera (MSKCC), Co-I’s Michael Gilson (UC-San Diego). David Mobley
(UC Irvine), and Lee-Ping Wang (UC Davis)

Dates: 3/1/2020-2/28/2024

Amount: $2,489,686 ($1,330,000 CU Boulder amount).

Agency: NSF XSEDE Supercomputing Program

Project Title: Understanding organic crystal polymorph stability, transport in charged polymeric mem-
branes, and peptide binding ensembles using molecular dynamics

PIs: Michael Shirts

Amount: 3.92 million CPU compute units and 98.6K GPU compute units. Estimated value of these
awarded resources by XSEDE is $122,620.

Dates: 10/1/2019-9/30/2020

2018

Agency: DOE Basic Energy Sciences

Project Title: What are the principles controlling biomimetic polymer secondary structure?
PIs: Michael Shirts (Joel Kaar co-I)

Amount: $782,171

Dates: 6/1/2018-5/31/2021



Agency: NSF OCI

Project Title: Collaborative Research: NCSI Framework: Software: SCALE-MS - Scalable Adaptive
Large Ensembles of Molecular Simulations, NSF OCI-1835720

PlIs: Michael Shirts, Peter Kasson (U. Virginia), Matteo Turilli (Rutgers), Kristen Fichthorn (Penn State),
Amount: $286,504 (CU portion)

Dates: 1/1/2019-12/31/2021

Agency: ACS Petroleum Research Fund

Project Title: Engineering molecular selectivity in self--assembled nanostructured membranes
PRF#59814-ND7

PIs: Michael Shirts

Amount: $110,000

Dates: 1/1/19-8/31/21

Agency: NSF XSEDE Supercomputing Program

Agency: DOE Basic Energy Sciences

Project Title: Understanding organic crystal polymorph stability, transport in charged polymeric mem-
branes, and peptide binding ensembles using molecular dynamics

PIs: Michael Shirts

Amount: 3.38 million CPU compute units and 56K GPU compute units. Estimated value of these awarded
resources by XSEDE is $96,511

Dates: 7/1/2018-6/30/2019

2017

Agency: NSF

Project Title: “D3SC: EAGER: Collaborative Research: A probabilistic framework for automated force
field parameterization from experimental datasets”, NSF CHE-1738975

PIs: Michael Shirts and John Chodera

Amount: $118,918 (Shirts portion)

Dates: 8/1/2017 to 7/31/2019

Agency: NSF XSEDE Supercomputing Program

Project Title: “Understanding organic crystal polymorph stability, transport in charged polymeric mem-
branes, and peptide binding ensembles using molecular dynamics simulations", NSF TG-MCB130021
PI: Michael R. Shirts

Amount: 2.95 million CPU hours, 95K GPU hours. Estimated value of these awarded resources by
XSEDE is $130,321

Dates: 7/1/2017 to 6/30/2018

2016

Agency: National Institutes of Health, NIGMS

Project Title: “Hardening and Development of the GROMACS Molecular Simulation Engine,”
RO1GM115790



PIs: Peter Kasson and Michael R. Shirts
Amount: $1,074,131 (Shirts portion $555,000)
Dates: 5/1/2016-4/30/2020

Agency: University of Colorado Boulder Innovative Seed Grant Program

Project Title: “Understanding the Molecular Details of Protein Binding Plasticity Through Atomistic
Computer Simulation”

PI: Michael R. Shirts

Amount: $49,806

Dates: 7/1/2016-12/31/2017

Agency: NSF XSEDE Supercomputing Program

Project Title: “Understanding polymorph stability in organic crystals and transport in charged polymeric
membranes using molecular dynamics simulation", NSF TG-MCB130021

PI: Michael R. Shirts

Amount: 3.53 million SU (compute units). Estimated value of these awarded resources by XSEDE is
$240,424.00

Dates: 7/1/2016 to 6/30/2017

2014

Agency: Jeffress Trust Awards Program in Interdisciplinary Research

Project Title: “Understanding and Predicting Pharmaceutical Binding to Blood Plasma Proteins”
PI: Michael R. Shirts

Amount: $100,000

Dates: 6/30/2014 to 12/31/2015

Agency: NSF Division of Engineering, CBET program

Project Title: “CAREER: Understanding the thermodynamics of crystalline materials using advanced mo-
lecular simulation sampling methods,” NSF-CBET 1351635

PI: Michael R. Shirts

Amount: $449.976

Dates: 5/1/2014 to 4/30/2019

2012

Agency: NSF XSEDE Supercomputing Program

Project Title: “Modeling biological macromolecules in chromatography and drug design,” NSF TG-
MCB130021

PI: Michael R. Shirts

Amount: Allocation of 250K supercomputer hours on NICS Keeneland GPU cluster, 2.8 million hours on
Kraken supercomputer

Dates: 1/1/2013 to 7/30/2014

Agency: NSF Division of Chemistry, Theory, Models and Computational Methods Program



Project Title: “Highly multidimensional thermodynamic property prediction for chemical design using
atomistic simulations,” NSF CHE-1152786

PI: Michael R. Shirts

Amount: $413,961

Dates: 5/15/2012 to 4/30/2015

2011

Agency: NSF Division of Chemical, Bioengineering, Environmental, and Transport Systems

Project Title: “Integrated Program for Conformational Effects in Protein Chromatography,” NSF CBET-
1134256

PI: Erik J. Fernandez, Co-PIs: Michael R. Shirts, John P. O’Connell

Amount: $300,000

Dates: 9/1/2011 to 8/31/2014

Agency: NSF Teragrid Supercomputing Program

Project Title: “GPU-accelerated calculation of ligand binding affinities to biological macromolecules,”
TG-MCB100015

PI: John D. Chodera (UC-Berkeley), Co-PIs: Michael R. Shirts, David L. Mobley (University of New Or-
leans)

Amount: Allocation of 1.27 million hours on NCSA Lincoln GPU cluster (shared between Pls)

Dates: 4/1/2011 to 9/30/2012

Agency: NRBSC Anton Specialized Supercomputer Program

Project Title: “The effects of nonnucleoside inhibitors on the structure and dynamics of HIV wild type
reverse transcriptase and drug resistant mutants,” PSCA10097P

PI: Michael R. Shirts

Amount: 50,000 hours on the Anton supercomputer, National Resource for Biomedical Supercomputing
Dates: 11/1/2011 to 5/31/2012

2010

Agency: NSF Division of Chemical, Bioengineering, Environmental, and Transport Systems

Project Title: “Nanoscopic Understanding of Protein Transport and Structure Dynamics in Charged Gels
for Protein Chromatography,” NSF CBET-1032727

PI: Giorgo Carta, Co-PI: Michael R. Shirts

Amount: $303,000

Dates: Dates: 8/15/2010 to 7/31/2013 (extended to 7/31/2014)

Agency: NSF NRCA Supercomputer Program

Project Title: “Comparison of molecular dynamics and 2D-IR spectroscopy for HIV-RT ligand binding”
PI: Michael R. Shirts

Amount: Allocation of 200,000 supercomputer hours on NCSA Kraken Cray cluster

2009



Agency: NSF NRCA Supercomputer Program

Project Title: “GPU-accelerated calculation of ligand binding affinities to biological macromolecules”
PI: John Chodera, co-Pls: Michael Shirts, David Mobley

Amount: Allocation of 250,000 hours on NCSA Lincoln GPU cluster (shared between Pls)

Agency: University of Virginia FEST Distinguished Young Investigator Award
Project Title: “Fighting drug resistance through in silico counter-evolution”

PI: Michael Shirts

Amount: $50,000

Agency: Oak Ridge Associated Universities Ralph E. Powe, Jr. Faculty Enhancement Award

Project Title: “Constructing and validating a robust benchmark set for solution phase molecular design
using free energy calculations”

PI: Michael R. Shirts

Amount: $10,000 ($5,000 in match by U.Va.)

Teaching Experience

Colorado (2016—Present):

Spr. 202122  Instructor, CHEN 5838: Special Topics: Numerical Methods in Python

Spr. 202122 Instructor, CHEN 5838: Special Topics: Introduction to Machine Learning
Spr. 2019 Instructor, CHEN 4838/5838: Special Topics: Advanced Statistical Methods
Fall 201621 Instructor, CHEN 1211, General Chemistry for Engineers

Spring 2016  Instructor, CHEN 5750, Numerical Methods in Chemical Engineering

Virginia (2008—-2015):

Fall 2014 Instructor, ChE 6665, Techniques for Chemical Engineering Analysis and Design
Spr. 2009—-15  Instructor, ChE 2216, Modeling and Simulation in Chemical Engineering

Fall 2009—-13  Instructor, ChE 6615, Advanced Thermodynamics

Ph.D. Students Mentored

University of Colorado (2015-Present)

Natalie Schieber, Chemical Engineering Ph.D. awarded 2018

Bryce Manubay, Chemical Engineering M.S. awarded 2018

Travis Jensen, Chemical Engineering M.S. awarded 2018

Nathan Abraham, Chemical Engineering Ph.D. awarded 2020

Ben Coscia, Chemical Engineering Ph.D. awarded 2020

Owen Madin, Chemical Engineering Ph.D. awarded 2022

Wei-Tse Hsu, Chemical Engineering Ph.D. candidate, Ph.D. awarded 2023
Theodore (Lenny) Fobe, Chemical Engineering Ph.D. candidate, Ph.D. awarded 2023
Anika Friedman, Biological Engineering Ph.D. candidate, 2020-current
10 Nathanael Schwindt, Chemical Engineering Ph.D. candidate, 2020-current
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11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.

Dominique Ramirez, Biochemistry Ph.D. candidate, 2021-current

Yu-Tang Lin, Chemical Engineering M. S. awarded, 2022

Timotej Bernat, Chemical Engineering Ph.D. candidate, 2022-current

Barbara Morales, Chemistry Ph.D. candidate, 2023-current

Julianne Hoeflich, Chemical Engineering Ph.D. candidate, 2023-current

Annette Thompson, Chemical Engineering Ph.D. candidate (joint with Jerome Fox), 2023-current

University of Virginia (2008-2016)

Himanshu Paliwal, Chemical Engineering Ph.D. awarded April 2014

Joseph Basconi, Chemical Engineering Ph.D. awarded May 2015

Kai Wang, Chemical Engineering M.S. awarded, 2016

Levi Naden, Chemical Engineering, Ph.D. awarded August 2016

Brittany Bruns, Chemical Engineering, Ph.D. Candidate 2012-2015 (transferred to UC Berkeley law
school)

Eric Dybeck, Chemical Engineering Ph.D. awarded December 2016

Tyler Prillaman, Chemical Engineering M.S. awarded May 2016

Undergraduate Students Mentored

University of Colorado Boulder (2016-current)
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Norma Langdon (B.S. 2018), 2016-2018
Marcus Hock (B.S. 2019), 2017-2019
Tanner Bobak (B.S. 2020), 2017-2018
Megan Becker (B.S. 2020), 2017

Jenna Trost (B.S. 2021), 2018-2020
Lucas St. Germain (B.S. 2021), 2018
Thomas Schoderbek (B.S. 2021), 2019
Erast Davidjuk (B.S. 2021), 2019-2021
Conner Vogel (B. S. 2022), 2019-2021

. Peter Dvorak (B.S. 2023), 2020-2021

. Antonia Lim (B.S. 2023), 2020-2023

. Connor Davel (B.S. 2023), 2020-2023

. Hannah Padgette (B.S. 2023), 2020-2023

. Sarah Mellett (B.S. 2023), 2021-2023

. Ethan Coleman (B.S. 2025), 2022-2023

. Anastasia Shrimpton (B.S. 2024), 2023-current
. Patrick Frankel (B.S. 2025), 2023-current

University of Virginia (2008-2016)

18.
19.
20.
21.

Walid El-Nahal, Chemical Engineering (B.S. 2011), 2009-2011

Michael Zhu, Chemical Engineering (B.S. 2011), 2009-2011

Karan Mehra, Chemical Engineering (B.S. 2012), 2010-2011

Christopher Lee, Chemistry and Computer Science (B.S. 2011), 2010-2011



22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Christoph Klein, Chemical Engineering (B.S. 2012), 2010-2012
Arjan Kool, Chemical Engineering (B.S. 2013), 2011-2014

Ellen Zhong, Chemical Engineering (B.S. 2014), 2011-2014

Yanzhi Yang, Chemical Engineering (B.S. 2014), 2012-2014

Jacob Monroe, Chemical Engineering (B.S. 2014), 2012-2014

Kelly Glitzos, Chemical Engineering (B.S. 2015), 2012 (REU summer student).
Hari Devanathan, Computer Science (B.S. 2015), 2012-2013.

Mitch Slovin, Chemical Engineering (B.S. 2015), 2013-2015

Jacob Rosenthal, Chemical Engineering (B.S. 2015), 2014-2015.
Alex Yang, Chemical Engineering (B.S. 2016), 2013-2016

Andrew Biedermann, Chemical Engineering (B.S. 2017), 2014-2017
Sachee Jung, Chemical Engineering (B.S. 2018), 2014-2015

Postdoctoral Researchers Mentored

University of Colorado Boulder (2016-current)

A i

Pascal Merz, Ph.D. 2017 (ETH Zurich), 2017-2021

Garrett Meek, Ph.D. 2016 (Michigan State), 2018-2019

Simon Boothroyd, Ph.D. 2018 (University of Lancaster), 2019-2020

Matt Thompson, Ph.D. 2019 (Vanderbilt University), 2020-2022

Christopher Walker, Ph.D. 2020 (North Carolina State University) 2020-2022
Subin Sahu, Ph.D. 2018 (University of Oregon) 2020-2022

University of Virginia (2008-2015)

7.

Tri Pham, Ph.D. 2009, Monash University, (Australia), 2009-2011

Visitors Mentored
University of Virginia (2008-2015)

L.

Jonathan Fuller, University of Leeds, (U.K.), Ph.D. 2010, summer visitor, 2009

University of Colorado Boulder (2016)

AN

Can Pervane, University of Southampton (U.K), semester visitor 2017

Sayalee Patankar, (Research Science Institute high school student, Summer 2020)

Isabell Strawn (REU Student, University of Idaho, Summer 2020)

Theo Julien (Boulder High School student, Fall 2021-2022)

Marcos Serrou do Amaral (Sabbatical visitor, Professor, Universidade Federal de Mato Grosso do
Sul, Spring 2024)

Conference Organization

L.

Chair and organizer, “Molecular Simulation” sessions, 22" Symposium on Thermophysical Proper-
ties, Boulder, CO, 2024



10.

11.

12.

13.

14.

15.

Chair and organizer, “Molecular Simulation” sessions, 21* Symposium on Thermophysical Proper-
ties, Boulder, CO, 2021

Chair and organizer, “Making Molecular Simulation a Mainstream Chemical Engineering Tool: Re-
producibility, Robustness, and Usability”, Orlando, FL, November 2019.

Chair and organizer, “Making Molecular Simulation a Mainstream Chemical Engineering Tool: Re-
producibility, Robustness, and Usability”, Pittsburgh, PA, November 2018.

Organizer, “Developing community best practices for molecular simulation software”, NIST
Gaithersburg, MD, August 2017

Chair and organizer, “Making Molecular Simulation a Mainstream Chemical Engineering Tool: Re-
producibility, Robustness, and Usability”, San Francisco, CA, November 2016.

Co-organizer, “2016 Workshop on Free Energy Methods in Drug Design: Going the Last Mile,” Bos-
ton, MA, May 2016.

Chair and Organizer, “3rd Workshop on Free Energy Methods in Drug Design,” Boston, MA, May
2014.

Chair and Organizer, 2013 GROMACS USA Workshop, University of Virginia, Charlottesville, VA,
September 2013 (in charge of conference organization and logistics, including writing NSF proposal
for support).

Co-chair, “Development of Intermolecular Force Fields,” AIChE National Meeting, Pittsburgh, PA,
October 2012.

Co-organizer, “2nd Workshop on Free Energy Methods in Drug Design: Going the Last Mile,” Bos-
ton, MA, May 2012.

Chair, “Model Development for Complex Biological Systems,” and Co-chair, “Development of Inter-
molecular Force Fields,” AIChE National Meeting, Minneapolis, MN, October 2011.

Co-chair, “Recent Advances in Molecular Simulation Methods,” AIChE National Meeting, Salt Lake
City, UT, November 2010.

Co-organizer, “2010 Workshop on Free Energy Methods in Drug Design: Going the Last Mile,” Bos-
ton, MA, May 2010.

Chair, “Recent Advances in Molecular Simulation Methods,” AIChE National Meeting, Nashville,
TN, November 2009.

National Service

Co-PI, Institute for Computational Molecular Science Education, 2021-current

Founder and Managing Editor, Living Journal of Computational Molecular Science, 2018-current
Organizing committee member, Symposium on Thermophysical Properties, 2018-current

Scientific Advisory Board, Midwest Integrated Center for Computational Materials, 2019-current
Institute for Computational Molecular Science Education, Co-PI, 2021-current

AIChE COMSEF Liaison Director (2014-2017)

Participant, DARPA Ideation Technology Exchange Workshop, January 2014. A DARPA-run work-
shop to brainstorm technologies to invest in over the next 10-20 years.

University Service:

University of Colorado Boulder (2016-current)



e Founder, PULSE (Public Policy for Undergraduates Learning Science and Engineering), public policy
program for science and engineering undergraduates at CU (2017-2020)

e Campus Liaison for Fannie and John Hertz Foundation, 2018-current

e Faculty Member, Material Science Program, 2020-current

e Faculty Member, IQ Biology program, 2016—current

University of Virginia (2008-2015)

e Member, U.Va. Computational Science Advisory Council, 2008-2014.

e Campus Liaison for Fannie and John Hertz Foundation Student Summer Program, 2010.
e Reviewer, Harrison Undergraduate Research Awards, 2011, 2013-15

College Service:
University of Colorado Boulder (2016-current)
e Member, College-wide Engineering Proposal Review Committee

University of Virginia (2008-2015)

e Discussion Group Leader, Undergraduate Common Reading Experience, 20082013

e Journal Club Coordinator, NIH Biotechnology Training Program, 2009-2011

e Organizer, “Pharmaceutical Industry: In the Trenches” seminar series, brought five lecturers to speak
on aspects of pharmaceutical development to a group of Biomedical Engineering, Chemical Engineer-
ing, and Chemistry undergrads, 2011

Departmental Service

University of Colorado Boulder (2016-current)

e Member, Graduate Studies Committee (2016—2017, 2020-2023)

e Member, Leadership Committee (2016-2017)

e Member, Undergraduate Studies Committee (2017-2020, 2023-current)

University of Virginia (2008-2016)

e Department Website and Social Media Coordinator, 2009-2015

e Department Newsletter Editor, 2011-2015

e Department Seminar Coordinator, 2009-2012, 2014

e (lass 0of 2013 Advisor (30 students), 2010-2013

o (lass of 2017 Advisor (30 students), 2014-2015

e Departmental Contact for Center for Diversity, 2012-2015

e Faculty Search Committee, 2013-2015

e Departmental Chair Search Committee, 2014-2015

e Departmental Faculty Representative, Society of Women Engineers, 2010-2014

Consulting
e (Osmo.ai, 2023-current
e Relay Therapeutics, 2022-current



e Consultant and Open Science Fellow, Silicon Therapeutics, 2017-2021, Roivant Sciences, 2021-
2022, Psivant Sciences, 2022-current

e Schrodinger, Inc.: Assisted in the design of protein structure prediction software, 2006

e D.E. Shaw Research and Development: Assisted in the design of computer hardware specialized for
biomolecular simulations, 2003

Society Memberships

American Chemical Society

American Institute of Chemical Engineers
American Society for Engineering Education

Peer Reviewer for Journals

Biochemistry

Biophysical Journal

Bioorganic & Medicinal Chemistry

Digital Discovery

European Journal of Biophysics

Industrial & Engineering Chemistry Research
Fluid Phase Equilibria

Journal of the American Chemical Society
Journal of Biological Chemistry

Journal of Chemical Physics

Journal of Chemical Theory and Computation
Journal of Computational Chemistry

Journal of Computational and Applied Mathematics
Journal of Computer-Aided Molecular Design
Journal of Computational Physics

Journal of Medicinal Chemistry

Journal of Physical Chemistry B

Journal of the Royal Society Interface

Physical Chemistry Chemical Physics

Proteins: Structure, Function, and Bioinformatics
Proceedings of the National Academy of Sciences USA
PLoS Computational Biology

PLoS ONE

Science Advances



