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A. Personal Statement 

I have been involved in paving the way to many of the key simulation approaches in modeling the functions of biological molecules. These advances include: Codeveloping (with M. Levitt) (JMB 1976) and then advancing the hybrid QM/MM approach, which is now used extensively in modeling enzymatic reactions (that has been recognized in the 2013 Nobel Prize for Chemistry); Codeveloping (with Levitt and Lifson) the Cartesian Consistent Force Field, which is the basis of most current modeling programs; Developing the first physically consistent microscopic approach for calculations of electrostatic energies in proteins, including the illustration of the importance of the self-energy term and the role of the protein’s permanent dipoles; Codeveloping (with M. Levitt) a simplified coarse grained (CG) model for protein folding, which is now widely used; Developing the empirical valence bond (EVB) model, which is now used widely, and finally (moving from the early CG model) a more general electrostatic enhanced CG model which appears to provide a very powerful way of modeling the function of molecular machines. My early studies of proton transfer (PT) and electron transfer (ET) have led to the introduction of very powerful approaches for microscopic simulations of ET (the development of the microscopic equivalent of Marcus parabolas). Similarly they developed the EVB model as arguably the most effective method of modeling PT in condensed phases and proteins. We subsequently developed very powerful approaches for simulating long time PT processes. The methodological progress outlined above has allowed me and my coworkers to make major contributions in elucidating the nature of the primary event in photosynthesis and to present early simulations of PT in key biological systems. My group also continuously made key contributions in the studies of electrostatic effects in biological systems. Our progress places us in a very powerful position in stepping towards gaining quantitative insight about of the molecular nature of ET, PT and ion transport in biological systems. These accomplishments have been drastically augmented recently by the major progress in using CG models in studies of molecular machines involving in energy conversion, and transport of charges, protons and even proteins.  

Most of the above work has bridged the gap between the interface of chemistry and biology, where perhaps the clearest link is provided by our advances in paving the way for quantitative modeling enzymatic reactions, which are chemical reactions in biological molecules. I have a commitment to mentoring PhD students, including those from under-represented groups, and have placed my previous students in prestigious positions in industry and academe.

B. Positions and Honors. 

PROFESSIONAL POSITIONS
2014			Dana and David Dornsife Chair in Chemistry, University of Southern California
2011			Distinguished Professor University of Southern California
2004			Full Member of the USC Norris Cancer Center
1991			Professor of Chemistry and Biochemistry, University of Southern California.
1984 			Professor of Chemistry, University of Southern California
1979-1984 Assoc. Professor of Chemistry, University of Southern California
1976-1979 Asst. Professor of Chemistry, University of Southern California
1977-1978 Assoc. Professor, Weizmann Institute of Science, Rehovot, Israel
1973-1977 Senior Scientist, Weizmann Institute of Science, Rehovot, Israel
1972-1973 Research Scientist, Weizmann Institute of Science, Rehovot, Israel
1970-1972       Research Associate, Harvard University, Cambridge, Massachusetts, USA
	
HONORS AND AWARDS
Technion Award, Best Third-year Student in Chemistry, 1965
B.Sc. Summa Cum Laude.1966
The Mifal-Hapays Prize, 1969
EMBO Fellow to MRC Laboratory of Molecular Biology, Cambridge, England, 1975-1976
Alfred P. Sloan Fellowship, 1978-1980
USC Associates Award for Creativity in Research, 1981
EMBO Senior Fellowship to the Weizmann Institute of Science, 1981-1982
The Inaugural Becton Dickinson Memorial Lecture, Duke University, 1991  
USC Faculty Recognition Award for the book, “Computer Modeling of Chemical Reactions In Enzymes and 
  Solutions,” 1992
The 1993 Annual Award of the International Society of Quantum Biology and Pharmacology, 1993
Elected Fellow of the Biophysical Society, 2000
Brown @ Williams Scholars Lectures at the University of Louisville, 2002
The Habermann Lecture, Marquette University, 2003
The 2003 Tolman Medal, 2003
The 2006 President’s Award for Computational Biology from the ISQBP
Elected Fellow of the Royal Society of Chemistry (FRSC), 2008
Molecular Frontiers Symposium, Royal Swedish Academy of Science, Stockholm, 2008
Elected Member, National Academy of Sciences, 2009
The Lifson Memorial Lecture, The Wiezmann Institute, 2010 
The Chevy Goldstein Distinguished Lecture in Chemistry, Cal Poly Pomona, 2010
Appointed Distinguished Professor of Chemistry and Biochemistry, University of Southern California, 2011
The RSC award for Soft Matter and Biophysical Chemistry Award, 2012
Elected Fellow of the AAAS, 2012
The Nobel Prize in Chemistry, 2013
The Founders Award of the Biophysical Society, 2014
Elected Honorary Fellow of the Royal Society of Chemistry (HonFRSC), 2014
The 2013 Israel Chemical Society Gold Medal, 2014
Doctor of Philosophy, honoris causa, Bar Ilan University, May 2014
Honorary Doctor of Al-Farabi Kazakh National University, 2014
Honorable Professor of the Kazakh National Agrarian University, 2014
The Jubilee Medal “80 years of Al-Farabi Kazakh University,” Almaty, 2014
Doctor Scientiae et honoris causa, Pontifical Catholic University of Chile, 2014
Doctor of Science, honoris causa, Uppsala University, Sweden, 2015
Other Experience (review committees since 2001)
2001           Special review of theoretical chemists from Sweden for a senior position
2002           Study section of theoretical chemistry in Sweden.
2003           Search for a chair in Computational Biophysics in Denmark 
2004           NIH Special emphasis panel for a program project on ikb/NF kB recognition
2004           NIH study section for National Centers For Biocomputing 
2005           NIH study sections for National Centers For Biocomputing
2006           NIH study section ZRG1 BCMB-Q (90)  
2006           NIH study section ZRG1 BCMB-Q (90)
2010           NAS Review committee of molecular dynamics proposals 
2011           NAS Review committee of molecular dynamics proposals 
2012           NAS Review committee of molecular dynamics proposals 
Selected peer-reviewed publications (in chronological order).  (From 400 publications with H index of 102)
Most relevant to the current application 
1. Coarse-Grained (Multiscale) Simulations in Studies of Biophysical and Chemical Systems, S. C. L. Kamerlin, S. Vicatos, A. Dryga and A. Warshel, Ann. Rev. Phys. Chem., 62, 41-64 (2011)
1. Exploration of the Cytochrome c Oxidase Pathway Puzzle and Examination of the Origin of Elusive Mutational Effects, S. Chakrabarty, I. Namslauer, P. Brzezinski and A. Warshel, Biochim. Biophys. Acta., 1807, 413-426 (2011)
1. Electrostatic Origin of The Mechanochemical Rotary Mechanism And The Catalytic Dwell of F1-ATPase, S. Mukherjee and A. Warshel, Proc. Natl. Acad. Sci. USA, 108, 20550–20555 (2011)
1. Realistic Simulation of The Activation of Voltage-Gated Ion Channels, A. Dryga, S. Chakrabarty, S. Vicatos and A. Warshel, Proc. Natl. Acad. Sci. USA, 109, 3335–3340 (2012)
1. Realistic simulations of the coupling between the protomotive force and the mechanical rotation of the F0-ATPase, S. Mukherjee and A. Warshel, Proc. Natl. Acad. Sci. USA, 109, 14876-14881 (2012)

Additional publications of importance to the field 
1. A Consistent Force Field for Calculation on Conformations, Vibrational Spectra and Enthalpies of Cycloalkanes and n-Alkane Molecules, S. Lifson and A. Warshel, J. Chem. Phys. 49, 5116-29 (1968)
1. M. Levitt and A. Warshel, Nature 253, 694-698, (1975)
1. Bicycle-pedal Model for the First Step in the Vision Process, A. Warshel, Nature 260, 679-683 (1976) 
1. Theoretical Studies of Enzymatic Reactions: Dielectric Electrostatic and Steric Stabilization of the Carbonium Ion in the Reaction of Lysozyme, A. Warshel and M. Levitt, J. Mol. Biol. 103, 227-249 (1976)
1. Energetics of Enzyme Catalysis, A. Warshel, Proc. Natl. Acad. Sci. USA 75, 5250-54 (1978) (Introducing the electrostatic preorganization concept and quantifying its role in enzyme catalysis)
1. Calculations of Electrostatic Interactions in Biological Systems and in Solutions, A. Warshel and S. T. Russell, Quarterly Review of Biophysics 17, 283-422 (1984)
1. Computer Modeling of Chemical Reactions in Enzymes and Solutions, John Wiley & Sons,Inc. New York, A. Warshel (1991)
1. Electrostatic Basis for Enzyme Catalysis; A. Warshel, P. K. Sharma, M. Kato, Y. Xiang, H. Liu, and M. H. M. Olsson, Chem. Rev., 106,3210-35  (2006)
1. Exploring, Refining, and Validating the Paradynamics QM/MM Sampling, N.V. Plotnikov and A. Warshel, JPC B 116, 10342-10356 (2012)
1. Why Nature Really Chose Phosphate, S.C.L. Kamerlin, P.K. Sharma and A. Warshel, Quarterly Review of Biophysics 46, 1-132 (2013)
1. Simulating the Pulling of Stalled Elongated Peptide from the Ribosome by the Translocon, A. Rychkova, S. Mukherjee, R. P. Bora, and A. Warshel, Proc. Natl. Acad. Sci. USA 110, 10195-10200 (2013)
1. Electrostatic Origin of the Unidirectionality of Walking Myosin V Motors, S. Mukherjee and A. Warshel, Proc. Natl. Acad. Sci. USA 110, 17326-17331 (2013)
1. Course-Grained Simulation of the Gating Current in the Voltage-Activation Kv1.2 Channel, I. Kim and A. Warshel, Proc. Natl. Acad. Sci. USA 111, 2128-2133 (2013)



C. Contributions to Science

FILL IN AS REQUESTED


Collaborations with Biologist and Biochemists
Many years of collaboration with Bill Parson on the molecular basis of photosynthesis; Major program project collaboration on the origin of DNA replication fidelity (Vinod K. Batra, William A. Beard, Myron F. Goodman, Lars C. Pedersen, Christopher A. Sucato, Thomas G. Upton, Samuel H. Wilson); Don Hilvert and Dan Tawfic
on enzyme design; Collaboration with Peter Brzezinski on Cytocrome C oxidase; Collaboration with Xiaojiang Chen on Helcases.

Mentoring 
I have been mentoring students and postdocs in studies on the frontier of theoretical modeling of biological/Chemical process for the last 40 years. Since 1976, I have mentored 55 postdoctoral scholars and visitors, and 22 graduate students. Since winning the 2013 Nobel Prize for Chemistry, I have been actively lecturing around the globe on multiscale modeling of biological systems.

D. Research Support 

 ACTIVE

R01 GM 40283-17-21 (Warshel)			8/1/13-7/31/18	15% (0.8 summer 1 acad 1.8 Cal)
NIH						$312,713
Computer Simulation of Electron Transfer and Proton Transfer Reactions

The specific aim of this project is to study electron transfer (ET), proton translocation (PTR) and ion transfer in biological systems. This is achieved by developing and applying specialized simulation approaches. The systems studied include proton pumps and proton transport proteins, photosynthetic units and ion channels.


R01 GM24492-29-33 (Warshel)			4/1/14-3/31/18		15% (0.8 summer 1 acad 1.8 Cal)
NIH						$329,254
Computer Simulation of Enzymatic Reactions

The specific aims of this grant involve the development of methods for studies of chemical reactions in solutions and proteins, and the advance of these methods in studies of a wide range of enzymatic reactions. The current project is focused on enzyme design. Although some of the methods developed in this project have been used in other projects (e.g. the PD method) there is no overlap in any of the problems or systems studied, and absolutely no overlap on the main project which is the systematic enzyme design project.


MCB- 1243719 (Warshel)				4/1/13-3/31/17		10% (1 summer 0.5 acad 1.5 Cal)
NSF						$218,329
Structure Function correlation of G-Proteins

This grant involves studies of the mechanism of G-proteins including Ras, Ras/GAP and EF-Tu. The studies of F1-ATPase phosphate hydrolysis are allocated to the NSF grant, whereas the study of the PTR in F0 is completely assigned to the ET PT grant.


1 U19 CA105010-01-04 (Myron Goodman)	7/31/13 to 8/1/17	10% (0.4 summer 1.1 acad 1.5 Cal)
NCI						$156,400a
DNA Polymerase Fidelity Mechanism: Theory & Experiment.
This is a continuation of the above NCI project
a (This part of the budget is allocated to a subproject and core that are supervised by Dr. Warshel. Subprojects: Project 2 and Core C)

The specific aims of this program project combine biochemical, structural, and theoretical studies in an attempt to elucidate the origin of DNA replication fidelity. There is no overlap with the enzymes NIH grant. 

