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Multiscale enhanced sampling simulation of protein interaction
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A multiscale simulation method, “multiscale essential sampling (MSES)”, was applied to an
intrinsically disordered protein, sortase, and a protein complex of barnase and barster. Comprehensive
conformational samplings of the disordered loop of sortase under physiological condition including
explicit solvent were performed, indicating the actual flexibility of the disordered loop in the free state
and the function of the bound calcium ion which enhances enzyme activity for the bound signal
peptide. The conformations of the barnase-barster complex calculated clarified an “induced-fit-like”

formation of the protein interaction.
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