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[ Abstract] Free energy analyses of chemical reactions in the molecular assembly is
important for the molecular design to control chemical reactions. In order to optimize
reactions path on the free energy surface in a reasonable computational time, charge and atom
dipole response kernel (CDRK) model were already proposed!?l. Since the high reliability
can be obtained by applying CDRK model on the QM/MM computational scheme, reaction
profiles of the acylation reaction of cephalothin by g-lactamase have been calculated. In
addition, detailed contributions on the free energy profile from surrounding molecules or
residues have been evaluated by free energy contribution analysest®l. The activation free
energy of the reaction was evaluated to be 25.7 kcal/mol, which is in good agreement with the
experimental measurement of 24.0 kcal/mol. It is confirmed that surrounding charged residues
contribute to the activation free energy. The method to control the activation energy will be
presented.
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Fig. 2 Free energy profile of the
reaction by f-lactamase.
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Fig. 3 Free energy contributions
by environments.



