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Development of a fragment-based docking method based on statistical mechanics of
molecular liquids
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This study aimed to develoE a docking method that can predict the binding
pose and binding affinity of a ligand molecule with accurate incorporation of the solvation effect
based on the 3D-RISM theory. In order to achieve the above objective, we developed a method to
predict the binding affinity based on the distribution of multiple fragments of the ligand molecule
around the protein, and confirmed that the exact binding poses of the small molecule ligand can be
identified. We also attempted to develop an ensemble docking method that takes into account the
fluctuations of the protein molecule, and confirmed that this method can predict the binding site of
a ligand fragment even in the absence of a co-crystal structure with the ligand molecule.
Furthermore, we confirmed that this method can be applied to the prediction of permeation pathways
of polyatomic ions.
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Evaluation of the ability of 3D-RISM theory to identify the correct binding mode of small molecule ligands
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