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Development of a Molecular Simulation Method for Elucidating the Substrate Specificity
of Protein Toward Rational Design of New Substrates

Ryuhei HARADA*

Proteins specifically recognize several ligands to make their biological functions. To design a new ligand,
its specificity is important, i.e., the interaction between the active site of a target protein and the ligand
plays an essential role of controlling the binding affinity. Computationally, molecular dynamics simulation
(MD) is powerful to investigate the interaction. However, the ligand-binding process is induced over the
accessible timescale of MD. Therefore, it is difficult to sample the ligand-binding processes as a rare event.
To tackle this issue, a rare event sampling method called parallel cascade selection MD (PaCS-MD) was
applied to sample the ligand-binding process instead of the conventional MD. Finally, we analyzed the
protein-ligand interaction of the complex sampled by PaCS-MD to obtain information on the design of a

new ligand.
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