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Molecular Simulation Unveils Biological Functions

Biological Molecules such as proteins make several biological functions in cell based on the laws of physics.
Molecular Simulation, particularly, molecular dynamics simulation (MD) is one of powerful tools to unveil the
biological functions because MD can trace protein dynamics with fine temporal/special resolution. However, it is
still difficult to reproduce/predict protein dynamics induced in the long-time (over microsecond-order) time scale.
Therefore, it is strongly desired to develop new computational methods. Our methods are based on distributed
sampling, i.e., short-time (picosecond-order) MD are independently launched from different initial structures,
promoting rare events relevant to the biological functions. | As representative rare event sampling method, see the
following references (J. Chem. Phys., 139, 035103 (2013), Phys. Chem. Chem. Phys., 17, 6155 (2015), Bull.
Chem. Soc. Jpn., 91, 1436 (2018)

T-R Transition of FtsZ Monomer Promoted by Our Method, Parallel Cascade Selection MD (PaCS-MD)

Application of PaCS-MD: Cell Division

® FtsZ (Monomer) J. Strue. Biol., 198, 65 (2017)
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