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ABSTRACT: Enzymes are involved in a wide range of human diseases and are the targets of 
nearly half of pharmaceuticals currently in use. A molecular understanding of how enzymes 
interact with substrates on their way to products is the foundation for rational drug design. 
There is an emerging view that enzyme dynamics play a role in some enzyme-catalyzed 
reactions, but this idea is a source of significant controversy.  Enzyme dynamics have been 
invoked to explain experimental studies of kinetic isotope effects on hydride and hydrogen 
atom transfer reactions.  Computational simulations of many of the same reactions suggest 
that motions at the femtosecond to picosecond time scale are most likely to contribute to the 
catalyzed reaction.  Characterizing enzyme dynamics at this time scale is challenging.  We are 
using recently developed two-dimensional infrared and photon echo spectroscopies to 
measure active-site fluctuations in enzymes and characterizing the nature of those dynamics 
and their potential functional relevance. 
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