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Development of theoretical methods for interaction analysis of protein-ligand
systems in computational drug design
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In order to construct a platform of the structure-based insilico drug
design, ab initio large-scale quamtum-chemical calculations for protein-ligand systems were carried
out on the basis of the fragment molecular orbital (FMO) method. As one of our activities in the "
FMO Drug Design Consortium™ for the collaborations of industry, academia and government, the
interaction analyses for cancer-related kinase p38 in complex with about one-hundred species of
ligand molecules were performed, and the data base of the calculated results was constructed. In
addition, the molecular dynamics simulations for the state transitions of cancer-related Ras protein
were also carried out to investigate the open-close mechanism of molecular switches, which has
provided useful information for the design of effective inhibitors for Ras.
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