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Prediction of Protein Dynamics Based on a Combination of Molecular Dynamics
Simulation and Machine Learning
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Protein dynamics is essential for understanding biological functions. MD
simulation has potential to detect the protein dynamics. However, the accessible timescale of normal
MD is exceeded over the timescale of the biological functions. Therefore, it is strongly desired to
develop a computational method to detect the long timescale protein dynamics called rare events. in
the present study, we have developed a computational method to detect the rare events by combining

a rare sampling method (parallel cascade selection molecular dynamics, PaCS-MD) and machine learning
(anomaly detection), which is referred to as ad-PaCS-MD. As an application, ad-PaCS-MD successfully

detected Protein-RNA dissociation processes and elucidated multiple intermediate states during its
dissociation.
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