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We perform massively parallel molecular dynamics simulations on large supercomputers in order to design
new drugs for pharmaceutical target proteins. Our methods are based on the nonequilibrium statistical
physics and quantum physics for biomolecules. We refined AMBER force field by intensive use of high-
level quantum mechanics (QM) theory. The dihedral parameters of protein backbone were refined to
agree with the torsion energy profiles calculated by high-level QM theory DF-LCCSD(TO) for the model
systems of protein backbone. In comparison with conformational preferences of dipeptides in water
measured by vibrational spectroscopy, our refined force field (FUJI) produced the best prediction score
among the current force fields like AMBER99SB, CHARMM36 and OPLS-AA.
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