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All-atom conformational sampling of protein-protein interaction
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Protein-protein interaction is an elementary process of biological phenomena in
cell such as signal transduction and transcriptional regulation. In this study, computer simulations of
protein complexes were performed, allowing all-atom conformational sampling of the protein-protein
interaction processes in solution to be successfully achieved. Statistical-physics-based analyses of the
derived structural ensembles yielded a picture of the interaction processes at atomistic level by way of
native-interaction formation and desolvation along downhill-like funnel energy landscape. The structural
ensemble related to encounter complexes observed from paramagnetic relaxation enhancement experiment was
also shown, demonstrating a so-called target-search process leading to the native complex formation via
exchanging electrostatic interactions between a pair of protein molecules.
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