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 Arieh Warshel was born in Kibbutz Sde-Nahum in 
Israel in 1940. After serving in the Israeli Army he 
attended the Technion, Haifa, where he received his 
BSc degree in Chemistry, Summa Cum Laude, in 
1966. Subsequently, he earned both MSc and PhD 
degrees in Chemical Physics (in 1967 and 1969 
respectively), from the Weizmann Institute of 
Science, Israel, with Shneior Lifson. After his PhD, he 
did postdoctoral work at Harvard University. From 
1972 to 1976, he was at the Weizmann Institute and 
at the MRC Laboratory for Molecular Biology in 

Cambridge, England. In 1976 he joined the faculty of the Department of 
Chemistry at USC, where he now is a Distinguished Professor of Chemistry and 
Biochemistry. Prof. Warshel has authored over 390 peer-reviewed research 
articles, as well as a 1991 book entitled “Computer Modeling of Chemical 
Reactions in Enzymes and Solutions”.  He also co-developed key computer 
programs for molecular simulations, which are now being widely used in 
different incarnations. Warshel’s research focuses on simulation of the 
functions of biological systems and other challenging problems in modern 
computational biophysics and chemistry. He and his coworkers have pioneered 
key approaches for simulating the functions of biological molecules, including 
introducing molecular dynamics in biology, developing the quantum 
mechanical/molecular-mechanical (QM/MM) approach, introducing 
simulations of enzymatic reactions, pioneering microscopic simulations of 
electron transfer and proton transfer processes in solutions and in proteins, 
pioneering microscopic modeling of electrostatic effects in macromolecules 
and introducing simulations of protein folding . He and his coworkers have 
succeeded recently to elucidate the molecular origin of the vectorial action of 
molecular machines. Prof. Warshel has been awarded the 2013 Noble Prize in 
Chemistry and a he is a Member of the USA National Academy of Sciences. He 
also received numerous awards, including the Tolman Medal in 2003. The RSC 
2012 Soft Matter and Biophysical Chemistry Award, and the 2014 Founders 
Award of the Biophysical Society. Prof. Warshel is married to Tamar, with 
whom he has two daughters, Merav and Yael, and three grandchildren, Maya, 
Danielle and Neev. 

 
Unraveling the Complexity of Biological Functions by Computer Simulation 
 
Elucidation the way biological molecules perform their function can be view as 
an example of an extremely complex problem, Here despite the enormous 
advances in structural studies of biological systems we are frequently left 
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without a clear structure function correlation and cannot fully describe how 
different systems actually work. This introduces a major challenge for 
approaches that are aimed at a realistic description of biological functions. The 
unresolved questions range from the elucidation of the basis for enzyme action 
to the understanding of the directional motion of complex molecular motors. 
Here we review the progress in simulating biological functions, starting with the 
early stages of the field and the development of QM/MM approaches for 
simulations of enzymatic reactions. We provide overwhelming support to the 
idea that enzyme catalysis is due to electrostatic preorganization and then 
move to the renormalization approaches aimed at modeling long time 
processes, demonstrating that dynamical effects cannot change the rate of the 
chemical steps in enzymes. Next we describe the use our coarse grained (CG) 
model and the renormalization method to simulate the action of different 
challenging complex systems. It is shown that the CG model produces, for the 
first time, realistic landscapes for vectrorial process such as the actions of F1 
ATPase , F0 ATPase  and myosin V . It is also shown that such machines are 
working by exploiting free energy gradients and cannot just use Brownian 
motions as the vectroial driving force. Significantly, at present, to the best of 
our knowledge, these studies are the only studies that reproduced consistently 
(rather than assumed) a structure based vectorial action of molecular motors. 
We also describe a breakthrough in CG modeling of voltage activated ion 
channels.  All of these examples demonstrate how what might look as 
extremely complex systems can be analyzed by well-defined physical principles. 
 
 
 
  


