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Development of Automated Reaction Path Search Methods for Systematic Elucidation of
Enzymatic Reaction Mechanisms
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Toward systematic elucidation of enzymatic reaction mechanisms, development of
our own automated reaction path search methods has been conducted. At the beginning, the anharmonic
downward distortion following method was employed. While, the other approach called artificial force
induced reaction (AFIR) method was found to show higher applicability to large molecular systems. Thus,
using the AFIR method, automated search of reaction pathways in the iso-penicillin N synthase (IPNS),
which is an enzyme for penicillin synthesis, was performed. This application to the system consisting of
~5,000 atoms was achieved by combining the AFIR method with the QM/MM-OMIOM method and the geometrical
microiteration approach. Furthermore, development of the AFIR method and its applications to organic
reactions were also made actively.
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