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The importance of proteins® confomrational dynamics have been realized over
the last decades, but the molecular mechanism remains unresolved. In this project, the reaction
dynamics of an enzyme, Pinl, was studied using molecular dynamics simulations. We found that the
conformational changes of the ligand (reaction center) and the enzyme (reaction environment) do not
proceed concertedly; rather, enzyme changes its structure prior to the reaction event as an "
conformational excited state™, which mimics the conformation at about the transitions state and
catalyzes the isomerization step. This is in sharp contrast to the conventional free energy picture,

which indicates that the ligand and enzyme changes their conformations concertedly along the
reaction (isomerization) coordinate. Thus, our result highlights the fundamental importance of
protein dynamics during enzyme catalysis, and indicates the need to study the dynamics, e.g.
conformational excitations, in broader enzymes.
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