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Abstract

With dihydrofolate reductase as a paradigm, we have examined the question of the
importance of conformational changes and their contributions to catalysis. A variety of
collaborative approaches that include nuclear magnetic relaxation, pre-steady state
kinetics, fluorescence resonance energy transfer, phylogentically coherent events, and
molecular dynamic simulations have focused on the parent and mutant forms of the
enzyme. The collective findings support the presence of a network of residues within
the protein fold that acts to generate a series of enzyme conformations along the
reaction coordinate that optimize the reacting centers of the substrate and cofactor for
the chemical transformation. They also allow comment on the conservation of protein
dynamics throughout evolution.
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