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Education 
2005   Ph.D., Chemistry, Stanford University, Stanford, CA 
1999  A.B., Chemistry, magna cum laude, Harvard University, Cambridge, MA 
 
Positions 
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2014–2015      Associate Professor, Department of Chemical Engineering, University of Virginia 
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2008–2014  Assistant Professor, Department of Chemical Engineering, University of Virginia 
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1999–2005 Graduate Research, Stanford University (under Vijay Pande) 
 
Honors and Awards 
2014   NSF CAREER Award 
2012        American Chemical Society COMP OpenEye Outstanding Junior Faculty Award 
2009  Oak Ridge Associated Universities Ralph E. Powe, Jr. Faculty Enhancement Award 
2009  University of Virginia FEST Distinguished Young Investigator Award 
2007   Sanibel Symposium IBM-Lowdin Fellowship 
2005–2008 NIH Ruth L. Kirschstein NRSA Postdoctoral Fellowship 
2004  ACS Chemical Computer Group Graduate Excellence Award 
1999–2004 Fannie and John Hertz Graduate Fellowship 
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1999–2002 William R. and Sara Hart Kimball Stanford Graduate Fellowship 
1999  National Science Foundation Graduate Fellowship (declined) 
1999  National Defense Science and Engineering Graduate Fellowship (declined) 
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78. Michael R. Shirts and Andrew L. Ferguson “Statistically optimal continuous potentials of mean force 
from umbrella sampling and multistate reweighting,” J. Chem. Theory Comp. (in review) 

 
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 
approximately 10 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 500 unique us-
ers. License: GPL open source. 

3. OpenMM (http://www.simtk.org/OpenMM), 2012–current. OpenMM is a molecular simulation API 
for performing simulations on a variety of platforms, especially GPU accelerated platforms. I am a 
contributing developer. License: MIT open source. 

4. 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 NVμ ensembles. I and my postdoc Pascal Merz are the main develop-
ers. License: GPL open source. 

 
Community Websites 
1. Alchemistry.org (http://www.alchemistry.org), co-maintainer, 2009–current. Community website 

with tutorials and information about statistical mechanical calculations for computing free energies.  
 
Invited Talks 
 
1. Center for Computational Biology Seminar, University of Kansas, Lawrence, KS, February 2020  
2. Biological Physics Seminar, Arizona State University, Tempe, AZ, February 2020  
3. MolSSI Workshop on Molecular Dynamics Software Interoperability, New York, NY, November 

2020 
4. Cyberloop for Computational Bionanomaterials Design Workshop, "Molecular simulations infra-

structure: GROMACS, OpenFF, and SCALE-MS", Boulder, CO, October 2019 
5. Rational Solid Form Design Summit, Cambridge, MA, October 2019 
6. Materials Genome Initiative Seminar, NIST, Gaithersburg MD, August 2019 
7. CECAM workshop, “Open source software for enhanced-sampling simulations,” Lugano, Switzer-

land, July 2019 
8. "Free energy calculations: Entering the fourth decade of adventures in Chemistry and Biophysics", 

Santa Fe, NM, June 2019 
9. Computing@PNNL seminar, Pacific Northwest National Labs, Richland, WA, June 2019 
10. ACS Spring National Meeting, “Sustainable Software for Computational Molecular Science” session, 

Orlando, FL, April 2019 
11. ACS Spring National Meeting, “ACS Award for Computers in Chemical & Pharmaceutical Research 

in Honor of Arnie Hagler” session, Orlando, FL, April 2019 



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

SUNY, Buffalo, NY, November 2018 
14. AICHE, November 2018, COMSEF Hands on with Molecular Simulation Workshop, Pittsburgh, PA 

2018 
15. Research Seminar, Pfizer Materials Science and Drug Product Design, Groton, CT, October 2018 
16. Research Seminar, Bristol-Myers Squibb, New Brunswick, NJ, August 2018 
17. FOMMS 2018, "Workshop on Simulation Reproducibility," Delavan, WI, July 2018 
18. 20th Symposium on Thermophysical Properties, “Predicting Solid State Phase Diagrams Using Multi-

state Reweighting and Coordinate Mapping” Boulder, CO, June 2018 
19. Departmental Seminar, Department of Chemistry, Temple University, Philadelphia, PA, March 2018 
20. Departmental Seminar, Department of Chemistry, University of Arkansas, Fayetteville, AR, March 

2018 
21. Departmental Seminar, Department of Chemistry, New Mexico Institute of Mining and Technology, 

Socorro, NM, February 2018 
22. AIChE National Meeting, “How to Recognize Garbage," COMSEF Hands on with Molecular Simula-

tion Workshop, Minneapolis, MN, October 2017 
23. Center for Computational Mathematics Colloquium, University of Colorado Denver, Denver, CO, 

March 2017 
24. SIAM CSE2017, “Warp-bridge sampling to improve efficiency of calculations on physical chemis-

try”, Atlanta, CA, February 2017 
25. University of Washington, Department of Chemical Engineering Seminar, Seattle, WA, January, 

2017. 
26. Dassault Systèmes BIOVIA, ASTS Seminar, October 2016. 
27. Basque Center for Applied Mathematics, Scientific Seminar, Bilbao, Spain, August 2016. 
28. Barcelona Supercomputing Center, Life Sciences Seminar, Barcelona, Spain, July 2016. 
29. University of California Irvine, Department of Chemistry Computational Chemistry Seminar, July 

2016. 
30. 2016 Workshop on Free Energy Methods in Drug Design: Targeting Cancer, Boston, MA, May 2016. 
31. Syracuse University, Department of Biomedical and Chemical Engineering Seminar, Syracuse, NY, 

March 2016.  
32. Physical Chemistry Seminar, Colorado State University, Fort Collins, CO, November 2015. 
33. Banff International Research Station, “Free Energies: A Mathematical Perspective” workshop, Oaxa-

ca, Mexico, July 2015. 
34. Snowmass Summer Biophysics Workshop, Snowmass, CO, July 2015. 
35. NIST Computational Soft Materials Group seminar, Gaithersburg, MD, May 2015. 
36. ACS National Meeting, “Modeling Complex Biomolecules” session, Denver, CO, March 2015. 
37. University of Colorado Boulder, Department of Chemical Engineering Departmental Seminar, Boul-

der, CO, January 2015. 
38. University of Illinois at Urbana-Champaign, Department of Materials Science and Engineering Col-

loquium, Champaign, IL, December 2014. 
39. Virginia Commonwealth University, Institute for Structural Biology & Drug Discovery, Richmond, 

VA, November 2014. 



40. Georgia Tech University, Department of Chemical Engineering Seminar, Atlanta, GA, August 2014. 
41. Telluride Summer Research Center, “Molecular Recognition,” Telluride, CO, August 2014. 
42. 6th US-Poland Workshop on the Thermodynamics of Complex Fluids and Interfaces, Warsaw, Po-

land, June 2014. 
43. 2014 Workshop on Free Energy Methods in Drug Design, Boston, MA, May 2014. 
44. Max F. Perutz Laboratories, Biophysical Sciences Seminar, Vienna, Austria, June 2014. 
45. University of Pennsylvania, Penn Institute for Computational Science Seminar, Philadelphia, PA, 

April 2014. 
46. “Uncertainty Quantification in Materials Modeling” Workshop, Institute of Mathematics and its Ap-

plications, University of Minnesota, Minneapolis, MN, December 2013. 
47. Vanderbilt University, Departmental Seminar, Department of Chemical and Biomolecular Engineer-

ing, Nashville, TN, November 2013. 
48. George Mason University, Computational Materials Science Center Colloquium, Fairfax, VA, No-

vember 2013. 
49. University of Wisconsin-Madison, Departmental Seminar, Department of Chemical and Biological 

Engineering, Madison, WI, October 2013.  
50. University of Wisconsin-Madison, Theoretical Chemistry Institute Seminar, Madison, WI, October 

2013. 
51. National Institute of Standards and Technology Workshop on Atomistic Simulations for Industrial 

Needs, Gaithersburg, MD, August 2013. 
52. Snowmass Summer Biophysics Workshop, “Free Energy Calculations: Three Decades of Adventure 

in Chemistry and Biophysics,” Snowmass, CO, July 2013. 
53. National Institute of Standards and Technology, Chemical Sciences Division Seminar, Gaithersburg, 

MD, February 2013. 
54. University of California, Riverside, Department of Chemistry, Physical Chemistry Seminar, River-

side, CA, January 2013. 
55. University of Pittsburgh, Departmental Seminar, Department of Chemical Engineering, Pittsburgh, 

PA, September 2012. 
56. University of Virginia, Department Colloquium, Department of Statistics, Charlottesville, VA, Au-

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

2012. 
58. ETH-Zürich, Physical Chemistry Colloquium, Zürich, Switzerland, June 2012. 
59. CECAM Workshop, “Free Energy Calculations: From Theory to Applications,” Paris, France, June 

2012. 
60. ACS 2012 Middle Atlantic Region Meeting, “Frontiers in the Application of Computational Chemis-

try to Biological Systems,” Baltimore, MD, May 2012. 
61. Second Workshop on Free Energy Methods in Drug Design: Going the Last Mile, Boston, MA, May 

2012. 
62. University of Virginia, Big Data Summit, “Algorithms and Analytics” Session, May 2012. 
63. University of Delaware, Departmental Lecture, Department of Physics, Newark, DE, March 2012. 
64. 52nd Sanibel Symposium, St. Simon’s Island, GA, February 2012. 
65. University of Tennessee, Genome Science and Technology Program, Knoxville, TN, February 2012. 



66. Oak Ridge National Laboratories, Center for Molecular Biophysics, Oak Ridge, TN, February 2012. 
67. University of Maryland, Chem-Phys/Phys-Chem Seminar Series, College Park, MD, November 2011. 
68. Telluride Summer Research Center, “Free Energy Simulation: From academic research to industrial 

application,” Telluride, CO, July 2011. 
69. Brigham Young University, Departmental Seminar, Department of Chemical Engineering, Provo, 

UT, March 2011. 
70. University of Virginia, NIH Biotechnology Training Program, Faculty Lecture Series, Charlottesville, 

VA, September 2010. 
71. Shanghai International Conference on Biophysics and Molecular Biology Society, Shanghai-Jiashan, 

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

Hong Kong, August 2010.  
73. Telluride Summer Research Center: Algorithmic Developments in Advanced Sampling, Telluride, 

CO, June 2010. 
74. National Renewable Energy Laboratory, Biomolecular Sciences Group Seminar, Golden, CO, Octo-

ber 2009. 
75. Drexel University, Chemistry Department Seminar, Philadelphia, PA, November 2008. 
76. University of Virginia, Chemistry Department Seminar, Charlottesville, VA, October 2008. 
77. GROMACS User Group Workshop, Göttigen, Germany, September 2008. 
78. ACS National Meeting, “Free Energy Methods in Academia and Industry,” Philadelphia, PA, August 

2008. 
79. 47th Sanibel Symposium, St. Simons Island, GA, February 2007.  
80. National Institute of Standards and Technology, “Validating modeling and experimental methods to 

enable drug discovery,” Gaithersburg, MD, April 2006. 
81. CUP VII, OpenEye Scientific Software, Santa Fe, NM, March 2006. 
82. Gordon Conference, Computer-assisted Drug Design, “Mini-talk,” Tilton, NH, August 2005. 
83. Brigham Young University, Physical Chemistry Seminar, Provo, UT, December 2004. 
84. Gordon Conference in Computational Chemistry, July 2002 (invited to talk based on poster). 
85. Stanford University, Biomedical Computation at Stanford (BCATS), Stanford, CA, October 2000. 

 
Contributed Conference Presentations 
1. 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 
2. AIChE National Meeting, “No More Histograms: Variational and Bayesian Approaches to Estimating 

Potentials of Mean Force”, Pittsburgh, PA, October 2018 
3. 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 

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

5. 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 



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

7. 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 

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

9. 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 

10. ACS National Meeting, “Molecular Mechanics” session, Denver, CO, March 2015. 
11. AIChE National Meeting, “COMSEF Plenary Session” and “Software Engineering in and for the Mo-

lecular Sciences” sessions, Atlanta, GA, November 2014. 
12. ACS National Meeting, “Drug Design,” “Molecular Mechanics” and “Computational Studies of Wa-

ter” sessions, Dallas, TX, March 2014. 
13. AIChE National Meeting, “Recent Advanced in Molecular Simulation Methods,” San Francisco, CA, 

November 2013. 
14. Folding@Home Developers Meeting, Stanford, CA, August 2013. 
15. AIChE National Meeting, “COMSEF Plenary Session,” Pittsburgh, PA, October 2012. 
16. ACS National Meeting, “Molecular Mechanics” sessions, Philadelphia, PA, August 2012. 
17. AIChE National Meeting, “Recent Advances in Molecular Simulation Methods” and “Beyond Stand-

ard Hardware: GPUs, Cloud Computing, and Crowdsourcing” session, Minneapolis, MN, October 
2011. 

18. ACS National Meeting, “Drug Discovery” session, Denver, CO, September 2011.   
19. SAMPL3: Free Energy Calculation Method Blind Challenge, Stanford, CA, August 2011. 
20. ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” sessions, Anaheim, CA, 

March 2011.   
21. AIChE National Meeting, “Molecular Modeling and Simulation of Complex Molecules” session, Salt 

Lake City, UT, November 2010. 
22. ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” session, San Francisco, 

CA, March 2010.   
23. AIChE National Meeting, “Thermophysical Properties of Biological Systems” and “Recent Advances 

in Molecular Simulation Methods” sessions, Nashville, TN, November 2009. 
24. ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” sessions, Washington, DC, 

August 2009.  
25. ACS National Meeting, “Computers in Chemistry: Molecular Mechanics” session, Salt Lake City, 

UT, March 2009. 
26. AIChE National Meeting, “Molecular Modeling of Biophysical Processes” and “Recent Advances in 

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

Molecular Simulation Methods” sessions, Salt Lake City, UT, November 2007.  
28. 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. 



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

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

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

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

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

Conference Presentations by Students (presenter underlined) 
1. 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 

2. Benjamin 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 

3. 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 

4. Benjamin 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, No-
vember 2019 

5. Owen Madin, Richard Messerly and Michael R. Shirts (poster), "A Bayesian Approach to Model Se-
lection and Parameterization for Non-Bonded Interactions," AIChE National Meeting, Computational 
Molecular Science and Engineering Forum Poster session, Orlando, FL, November 2019 

6. Pascal Merz, Mark Abraham, and Michael R. Shirts (poster), "New integrator framework for 
GROMACS", ACS Fall 2019 National Meeting, COMP Session, San Diego, CA 2019 

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

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

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

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

11. Benjamin 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 



12. 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 

13. Benjamin 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 

14. 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 

15. Benjamin 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 

16. Nate Abraham and Michael. R. Shirts (oral), “Improved Thermal Gradient Quasiharmonic Approxi-
mations for Thermodynamic Properties of Organic Crystals with the Inclusion of Anisotropy,” Gor-
don Research Seminar on Crystal Engineering, Newry, ME, June 2018 

17. Nate Abraham and Michael. R. Shirts (poster), “Improved Thermal Gradient Quasiharmonic Approx-
imations for Thermodynamic Properties of Organic Crystals with the Inclusion of Anisotropy,” Gor-
don Research Conference on Crystal Engineering, Newry, ME, June 2018 

18. Benjamin 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, 

19. 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 

20. 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 

21. Benjamin 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 

22. 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,  

23. 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, " 

24. Nathan S. Abraham, Eric C. Dybeck and Michael R. Shirts (oral),“Can Lattice Dynamics with Aniso-
tropic and Isotropic Thermal Expansion Accurately Estimate Thermodynamic Properties of Crystals 
Pharmaceutics Compared to Molecular Dynamics?" AIChE National Meeting, Minneapolis, MN, Oc-
tober 2017, 

25. Nathan S. Abraham and Michael R. Shirts (poster), "Evaluation of anisotropic, isotropic, and no 
thermal expansion in the (quasi-)harmonic approximation to accurately calculate thermodynamic 
properties of organic crystals," ACS National Meeting, Washington, DC, August 2017 



26. 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 

27. Benjamin 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 

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

29. 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 

30. 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 

31. 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 

32. 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 

33. 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 

34. 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 

35. 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 

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

37. 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. 

38. 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. 

39. 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.  

40. 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. 



41. 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. 

42. 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. 

43. 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. 

44. 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. 

45. 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. 

46. 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. 

47. 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. 

48. Ellen D. Zhong and Michael R. Shirts (oral), “Modeling Protein Conformational Stability On Chro-
matography Media With a Gō-Like Model,” AICHE National Meeting, San Francisco, CA, Novem-
ber 2013. 

49. 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. 

50. 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. 

51. 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. 

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

53. 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. 

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

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



56. 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 
Gō-Like Model,” AIChE Student National Meeting, Pittsburgh, PA, October 2012. 

57. 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. 

58. 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. 

59. 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. 

60. 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. 

61. 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. 

62. 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. 

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

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

65. 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. 

66. 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. 

67. 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. 

68. 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 process 
control section), AICHE National Meeting, Salt Lake City, UT, November 2010. 

 
Sponsored Research 
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 
PIs:  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 
PIs: Michael Shirts, PRF# 59814-ND7 
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 provided by XSEDE is $96,511.10 
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: $298,825 
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 
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,” 
R01GM115790 
PIs: Peter Kasson and Michael R. Shirts 



Amount: $1,074,131  
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). 
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 (replaced by Giorgo Carta), 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 
Orleans) 
Amount: Allocation of 1.27 million supercomputer hours on NCSA Lincoln GPU cluster (shared between 
PIs) 
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-PIs: Michael Shirts, David Mobley 
Amount: Allocation of 250,000 supercomputer hours on NCSA Lincoln GPU cluster (shared between 
PIs) 
 
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): 
Spring 2019 Instructor, CHEN 4838/5838: Special Topics: Advanced Statistical Methods 
Fall 2016-2018 Instructor, CHEN 1211, 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) 
1. Natalie Schieber, Chemical Engineering Ph.D. Awarded, 2018  
2. Nathan Abraham, Chemical Engineering Ph.D. Candidate, 2015–current. 
3. Ben Coscia, Chemical Engineering Ph.D. Candidate, 2015–current. 
4. Bryce Manubay, Chemical Engineering M.S. Awarded 2018 
5. Travis Jensen, Chemical Engineering M.S. Awarded 2018 
6. Owen Madin, Chemical Engineering Ph.D. Candidate, 2017-current 
7. Wei-Tse Hsu, Chemical Engineering Ph.D. Candidate, 2018-current 
8. Theodore (Lenny) Fobe, Chemical Engineering Ph.D. Candidate, 2018-current 
 
      University of Virginia (2008-2016) 
9. Himanshu Paliwal, Chemical Engineering Ph.D. Candidate, 2008–2014. Masters degree awarded Au-

gust 2011. Ph.D. awarded April 2014. 



10. Joseph Basconi, Chemical Engineering Ph.D. Candidate, 2011–2015. Ph.D. awarded May 2015.  
11. Kai Wang, Chemical Engineering M.S. awarded, 2016.  
12. Levi Naden, Chemical Engineering, Ph.D. Candidate, 2011–2016. Ph.D. awarded August 2016. 
13. Brittany Bruns, Chemical Engineering, Ph.D. Candidate 2012–2015 (transferred to UC Berkeley law 

school).  
14. Eric Dybeck, Chemical Engineering Ph.D. Candidate, 2014–2016. Ph.D. awarded December 2016. 
15. Tyler Prillaman, Chemical Engineering M.S. awarded May 2016. 
 
Undergraduate Students Mentored 
 
University of Colorado Boulder (2016-current) 
1. Norma Langdon (B.S. 2018), 2016-2018 
2. Marcus Hock (B.S. 2019), 2017-2019 
3. Tanner Bobak (B.S. 2020), 2017-2018 
4. Megan Becker (B.S. 2020), 2017 
5. Jenna Trost (B.S. 2021), 2018-current 
6. Thomas Schoderbek (B.S. 2021), 2019 
7. Erast Davidjuk (B.S. 2021), 2019-current 
8. Conner Vogel (B. S. 2022), 2019-current 
9. Peter Dvorak (B. S. 2023), 2019-current 
10. Antonia Lim (B.S. 2023), 2020-current 

 
 
University of Virginia (2008-2016) 
11. Walid El-Nahal, Chemical Engineering (B.S. 2011), 2009–2011  
12. Michael Zhu, Chemical Engineering (B.S. 2011), 2009–2011 
13. Karan Mehra, Chemical Engineering (B.S. 2012), 2010–2011 
14. Christopher Lee, Chemistry and Computer Science (B.S. 2011), 2010–2011  
15. Christoph Klein, Chemical Engineering (B.S. 2012), 2010–2012  
16. Arjan Kool, Chemical Engineering (B.S. 2013), 2011– 
17. Ellen Zhong, Chemical Engineering (B.S. 2014), 2011–2014  
18. Yanzhi Yang, Chemical Engineering (B.S. 2014), 2012–2014  
19. Jacob Monroe, Chemical Engineering (B.S. 2014), 2012–2014  
20. Kelly Glitzos, Chemical Engineering (B.S. 2015), 2012 (REU summer student). 
21. Hari Devanathan, Computer Science (B.S. 2015), 2012–2013. 
22. Mitch Slovin, Chemical Engineering (B.S. 2015), 2013–2015  
23. Jacob Rosenthal, Chemical Engineering (B.S. 2015), 2014–2015. 
24. Alex Yang, Chemical Engineering (B.S. 2016), 2013–2016  
25. Andrew Beidermann, Chemical Engineering (B.S. 2017), 2014–2017  
26. Saehee Jung, Chemical Engineering (B.S. 2018), 2014–2015  
 
Postdoctoral Researchers Mentored 
 



University of Colorado Boulder (2016-current) 
1. Pascal Merz, Ph.D. 2017 (ETH Zurich), 2017-current 
2. Garrett Meek, Ph.D 2016 (Michigan State), 2018-2019 
3. Simon Boothroyd, Ph.D 2018 (University of Lancaster), 2019- 
 
University of Virginia (2008-2015) 
4. Tri Pham, Ph.D. 2009, Monash University, (Australia), 2009–2011  
 
Visitors Mentored  
University of Virginia (2008-2015) 
1. Jonathan Fuller, University of Leeds, (U.K.), Ph.D. 2010, summer visitor, 2009 (currently postdoc in 

the lab of Rebecca Wade at the Heidelberg Institute for Theoretical Studies, Heidelberg, Germany). 
 

University of Colorado Boulder (2016) 
2. Can Pervane, University of Southampton (U.K), semester visitor 2017 
 
 
Conference Organization 
1. Chair and organizer, “Making Molecular Simulation a Mainstream Chemical Engineering Tool: Re-

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

producibility, Robustness, and Usability”, Pittsburgh, PA, November 2018. 
3. Organizer, “Developing community best practices for molecular simulation software”, NIST 

Gaithersburg, MD, August 2017  
4. Chair and organizer, “Making Molecular Simulation a Mainstream Chemical Engineering Tool: Re-

producibility, Robustness, and Usability”, San Francisco, CA, November 2016. 
5. Co-organizer, “2016 Workshop on Free Energy Methods in Drug Design: Going the Last Mile,” Bos-

ton, MA, May 2016. 
6. Chair and Organizer, “3rd Workshop on Free Energy Methods in Drug Design,” Boston, MA, May 

2014. 
7. 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). 

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

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

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

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

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



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

 
National Service 
• Founder and Managing Editor, Living Journal of Computational Molecular Science, 2018-current 
• Organizing committee member, Symposium on Thermophysical Properties, 2018-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) 
• Founder, PULSE (Public Policy for Undergraduates Learning Science and Engineering), public policy 

program for science and engineering undergraduates at CU (2017-current) 
• Faculty Member, IQ Biology program, 2016–Present 
 
University of Virginia (2008-2015) 
• Member, U.Va. Computational Science Advisory Council, 2008–2014. 
• Campus Liaison for Fannie and John Hertz Foundation Student Summer Program, 2010. 
• Reviewer, Harrison Undergraduate Research Awards, 2011, 2013–15 
 
College Service: 
University of Virginia (2008-2015) 
• Discussion Group Leader, Undergraduate Common Reading Experience, 2008–2013. 
• Journal Club Coordinator, NIH Biotechnology Training Program, 2009–2011. 
• 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 (2016-2017) 
• Member, Graduate Studies Committee (2016–2017 
• Member, Leadership Committee (2016–2017) 
• Member, Undergraduate Studies Committee (2016, 2017-current) 

 
University of Virginia (2008-2016) 
• Department Website and Social Media Coordinator, 2009–2015. 
• Department Newsletter Editor, 2011–2015. 
• Department Seminar Coordinator, 2009–2012, 2014. 
• Class of 2013 Advisor (30 students), 2010–2013. 
• Class of 2017 Advisor (30 students), 2014-2015. 
• Departmental Contact for Center for Diversity, 2012–2015. 



• Faculty Search Committee, 2013–2015. 
• Departmental Chair Search Committee, 2014–2015. 
• Departmental Faculty Representative, Society of Women Engineers, 2010–2014. 
  
Consulting 
• Consultant, Silicon Therapeutics (2017-current) 
• Schrödinger, Inc.: Assisted in the design of protein structure prediction software (2006). 
• 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 
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 
 
 


