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Ab initio structure prection of proteins by combining the extended ensemble
method with liquid state theory

Miura, Shinichi
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In this study, we have tried to construct methods for determining tertiary
structures of proteins using extended ensemble methods of molecular simulations. We have first
performed multicanonical calculations of a hydrated protein using a continuum model of aqueous
solutions and the associated thermodynamic folding transition was determined. The resulting
transition temperature was found to be in good agreement with the experimentally estimated
temperature. The energy landscape of the protein was investigated by successive energy minimizations

of protein structures along the multicanonical trajectory. The experimentally known native
structure was demonstrated to be dominant below the transition temperature. We have also examined
methods to refine the description of aqueous solutions by the 3D-RISM integral equation theory.
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