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Research and development of new drugs requires long periods of time. To discover new drugs
efficiently, protein crystallography have been utilized. Protein crystallography can reveal structures of target
proteins, binding modes of drug candidates, and their mechanisms.

In this study, three drug target proteins were focused; soluble epoxide hydrolase (sEH), Trypanosoma
cruzi spermidine synthase (TcSpdSyn), and type5 17p-hydroxysteroid dehydrogenase (17p-HSD5). In addition,
the partial agonism of telmisartan agaist peroxisome proliferator-activated receptor y (PPARy) was investigated.

To identify fragment compounds inhibiting sEH, screening campaigns and structural analysis were
carried out. As a result, novel scaffolds were found to interact to the catalytic triad of SEH. In the catalytic
pocket of sEH, various binding sites of compounds were found. Based on the structural information, more
potent sEH inhibitors were identified.

For development of new drugs against T. cruzi, which causes Chagas’ diseases, screening of fragment
compounds and structural analysis was carried out. Fragment compounds bound to either the putrescine binding
pocket or the dimer interface. In the putrescine binding pocket, the “induced-fit” mechanism was observed. In
the dimer interface, the allosteric inhibition mechanism was observed.

For therapy of castration resistant prostate cancer (CRPC), 178-HSD5 inhibitors have been developed.
Crystal structures of complexes of various inhibitors derived from high throughput screening were solved.
Conformational changes of 178-HSD5 were occurred upon the binding of inhibitors and make new sub-pocket
in the catalytic pocket. In addition, novel scaffolds including the pyrazole ring were identified to bind to the
oxyanion site.

The crystal structure of the ternary complex of PPARYy, Telmisartan, and the coactivator peptide was
solved. It is suggested that the suboptimal interaction between Telmisartan and H12 helix relates to the partial
agonism by Telmisartan.

This study demonstrated that protein crystallography can reveal the mechanism of action of the

compounds. Utilization of protein crystallography is expected to facilitate the drug discovery research.
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