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Development of electron transfer dynamics theory of biological systems highly
incorporating solvent response
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Electron transfer reactions in biological systems are among the most
important elementary biological processes and play a central role in biological functions such as
respiratory metabolism and photosynthesis. In such processes, changes in the distribution and
orientation of water molecules and their response to electron polarization are important factors
governing reactivity. In this study, we focused on the response of water molecules as solvents and
developed a new theoretical method and its application. First, we proposed a solvent polarizable
3D-RISM theory that can describe solvent polarization. Based on this theory, we proposed a
non-equilibrium free energy formalism, a dynamical solvation theory, and a hybrid method that
integrates these theories with quantum chemical methods, and applied them to biomolecules.
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