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In silico docking screening targeting the two pockets on the surface of the new X-ray crystal
structure of GTP-bound H-RasG12V, corresponding to state 1, was carried out, and 3,637 low
molecular weight compounds were selected as hits. We completed the profiling of all the
compounds by our evaluation systems, and several seed compounds were identified.

HSQC NMR was successfully used to show the direct binding of compound A-analogues to the
vicinity of pocket 2 of H-RasG12V. OtherSome of these analogues exhibited the activities to
inhibit the growth of RasG12V-transformed cells and the downstream signaling from Ras and to
bind directly to the vicinity of pocket 2. Accordingly, these compounds were regarded as "seed
compounds".

Compound X, a synthetic A-analogue, exhibited not only the most potent activity to inhibit the in
vitro Ras-Raf binding but also about 2-times stronger activity to inhibit the in vitro Raf binding
toward H-RasG12V compared to wild-type H-Ras. Moreover, compound X showed the activities
to selectively inhibit the growth of cancer cells carrying the mutationally activated rasoncogenes,
to inhibit the downstream signaling from Ras and to bind directly to the vicinity of pocket 2 by
HSQC NMR. Accordingly, compound X was regarded as the most promising lead candidate.
Furthermore, compound X exhibited an anti-tumor activity which was equivalent to or a little
more potent than that of sorafenib, an approved anti-cancer drug as an inhibitor of multiple
protein kinases including Raf, toward a xenograft of human colon cancer cells carrying the K-

rasG12V on nude mice.
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To perform structure-based drug designs for novel drug binding pockets in oncogenic Ras
protein, we conducted the crystallographic analysis of the novel forms of Ras crystals and its
methodological development.

In this fiscal year, we introduced new calculation methods of electron density maps to detect
ligands even with lower occupancy. By the methods, we observed a fragment compound
selected in this project.

We were also successful to obtain another crystal forms of a Ras mutant, which showed a
druggable pocket and might be useful to evaluate binding availability for various drug

candidates.
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