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Uncovering structural origin relating to non-Markov protein dynamics

Moritsugu, Kei
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Markov state model has been used to describe the biomolecular dynamics, but
the underlying Markovian assumption is still problematic for such complicated motions. In this
study, we aimed at quantitatively analyzing such non-Markov contribution hidden in the dynamics and
revealing its structural origin. To do this, we firstly studied the chignolin dynamics as a simplest

model by directly simulating the folding events and constructed the dynamics models such as
history-dependent Markov model and Langevin model. Secondly, we developed the simulation method,
weighted ensemble, to generate the structural change paths that were not based on Markovian
assumption, and applied the method to the isomerization of the substrate peptide via Pinl, a typical

proline isomerization enzyme, and to the direct simulations of the substrate peptide association
and dissociation on SARS-CoV-2 3CL protease.
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