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Development of protein-ligand binding free energy prediction technique based on
free energy inequality
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The purpose of the present research is to incorporate the effect of explicit
solvent based on reference interaction site model (RISM) theory into the prediction method of the
relative binding free energy based on Feynman free energy inequality T. Ashida and T. Kikuchi, J.
Comut-Aided Mol. Des. 27, 479 (2013), T. Ashida and T. Kikuchi, J. Comut-Aided Mol. Des.34, 647
(2020) . In the previous studies, we used the implicit solvent model (MM-GB/SA method) for the
calculation of the relative binding free energy and we obtained the results of the coefficient of
determination, r2=0.72, ddGerror =1.04kcal/mol. The predictions of relative binding free energy
were attempted for six inhibitors of Pim-1 kinase. The results indicate, r2=0.96 A A Gerror =0.
32kcal/mol, that is, the results were widely improved compared with the previous studies in which
the results show r2=0.72 A A Gerror =1.04kcal/mol.
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