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Quantum chemistry method to analyze important orbital interactions in enzymatic
reactions for controlling their reaction path

ORIMOTO, YUUICHI
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I aim to develop a new quantum chemistry method to estimate important
orbital interactions in enzymatic reactions based on our developed through-space/bond (TS/TB)
interaction analysis method. For the purpose, the TS/TB method was combined with methodologies for
transition state search, frequency analysis and reaction coordinate analysis. Toward its application

for larger systems, the RLMO-based TS/TB method was developed for analyzing interactions in the
unit of region by using region localized molecular orbitals (RLMOsS) generated during linear-scaling
elongation method calculations. Separately, transition state analysis using model systems was
performed to acquire knowledge on isoselectivity of metallocene, peptide-degrading serine protease,
and enantioselective acyl-lipase.
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