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Breakthrough on the high pressure biomolecule reaction with computational
chemistry of the volume change
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This project investigates the influence of the high hydrostatic pressure on
the structure and dynamics of proteins by calculating the protein volume In solution with all-atom
molecular dynamics simulations. On the other hand, the cytoplasm, which is exposed to high pressure,

is highly crowded with various kinds of proteins and nucleic acids. This project investigates also
physicochemical characteristics of such a cellular environment and its response to high pressure.
Throughout this project, the hydration volume of proteins and excluded volume effect of
macromolecules in cell are understood at the molecular level. In addition, the computer programs to
analyze the geometric properties of molecule are developed and parallelized in order to perform the
groject—related calculations on the super computer systems. These programs will be released near
uture.
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