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[Abstract] QM/MM method is implemented into GENESIS/atdyn, which is a molecular
dynamics (MD) simulation program developed by our group. The current version supports
CHARMM force field for the MM, and Gaussian, Molpro, and Q-Chem for the QM program.
Link atom approach is used to set a QM and MM boundary at a covalent bond. Efficient
minimization algorithms, a reaction path search based on the string method, and the free-energy
perturbation method are also implemented for studying enzymatic reactions. In these schemes,
an approximate QM/MM treatment based on atomic charges derived from the electrostatic
potential is used whenever feasible (i.e., when the QM atoms are held fixed). The method is
applied to chorismate mutase, which catalyzes a Claisen rearrangement reaction from
chorismate to prephenate. The present method has successfully yielded the minimum energy
path and the free-energy barrier as 13.3 kcal mol™ at the B3LYP-D3/6-31G* level, which agrees
with experiment (15.4 kcal mol™).
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Fig. 1. The crystal structure of chorismate mutase (CM)
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