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Molecular dynamics simulations of protein complexes based on multi-resolution
models
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We developed new methods combining experimental information with simulation
data to obtain reliable structure-dynamics relationship of proteins. Generally, experimental data
tend to be low-resolution and low-dimension, whereas simulation can provide high-resolution
structural information. In our methods, we combined cryo-EM with MD simulation in flexible fitting
calculation and utilized machine learning for combining single-molecule analysis with MD simulation.

The developed methods were installed into GENESIS software package and can be used together with
enhanced sampling methods and multi-scale/multi-resolution molecular models. We applied these
methods to understand structure-dynamics relationships of membrane proteins or protein/nucleic acid
complexes.
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