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Quantitative prediction of reaction mechanisms catalyzed by metalloproteins and
of protein-ligand interactions
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To contribute to the design of drugs that inhibit enzymatic activity of
metalloproteins responsible for diseases, we made it possible to track enzymatic conversion
processes and inhibitory processes by means of molecular simulation techniques. Computed binding
free energies quantitatively evaluate the differences between substrates and inhibitors in binding
affinities. We constructed a fast, accurate, and fully-automated tool that combines semi-empirical
qguantum mechanical (SQM) calculations and machine-learning (ML) approach to predict sites of
metabolism and reaction rate constants.
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