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Searching the bottleneck of enzymatic reactions: Reaction path sampling
calculation accompanied with experiment
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A novel molecular simulation method called the weighted ensemble method was
used to study the dynamics of enzymatic reactions near the transition state, which is one of the
functions of biomolecules such as DNA, proteins, and peptides. The weighted ensemble method uses
massively parallel computations to run multiple weighted particles to dynamically and efficiently
calculate rare events such as structural changes associated with enzymatic reactions. The method was

applied to the folding of small peptides, the isomerization of substrates by the PIN1 enzyme, and
the conformational change of adenylate kinase to dynamically characterize the time scales and
transition states along the reaction path.
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