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Molecular association process is one of the most fundamental processes in
various fields of science. For example, many proteins express their biological function upon
substrate (ligand) binding. In this research, we developed a methodology for realizing atomistic
description of molecular association kinetics based on bimolecular reaction theory and molecular
dynamics simulation. The developed theory is applied to the host-guest binding systems consisting of

beta-cyclodextrin and small guest molecules, and a protein-ligand binding system in a polymer
crowded solution. Furthermore, we constructed an method of systematically analyzing the association
kinetics in terms of the thermodynamics and kinetics of the intermediate state existing in the
binding processes.
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