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Molecular dynamics study on protein-ligand interaction

Understanding of the protein-ligand interaction is a key issue for the drug development [1].
Thus, many drug design software suites have been developed to predict the binding affinity based
on the docking method. In the standard docking method, the binding affinity is predicted as an
empirical binding score, following the protein-ligand complex structure prediction. Accordingly,
the accurate prediction of the protein-ligand complex structure is quite important. Here, we
utilized the molecular dynamics (MD) simulation to check the stability of the predicted complex
structure. Although in the docking we used protein structures obtained by the high-resolution X-ray
crystallography experiments, we often observed the complex structures were largely changed in the
MD simulations, which indicated that the predicted complex structures were not the most stable.
When the complex structure was unstable, we further observed that the ligand was dissociated from
the protein. In this sense, we consider that the MD simulation can provide the information about
the protein-ligand complex structure and modify the complex structure predicted by the docking
[2]. Today, due to the advancement of computer power, as symbolized by the supercomputers, K
and Fugaku, the MD simulation becomes a popular method and is applied to more challenging
problems. This seminar will review and discuss the recent MD studies on the ligand-protein simulation.
[1] Yamashita, T. et al. (2015). Chem. Pharm. Bull., 63: 147-155.

[2] Sakano, T., Mahmood, M. 1., Yamashita, T., & Fujitani, H. (2016). Biophys. Physicobiol., 13: 181-
194.
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