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In Kyushu University, our aim was to find new compounds that act on molecules with a high risk
for drug development or on molecules that are early to be a target for drug discovery in
pharmaceutical companies, using a chemical library provided by the University of Tokyo and drug
discovery research infrastructure, and then to investigate its therapeutic potential for chronic pain
and cardiovascular diseases, cancer, infectious diseases and so on. We also aimed to target a wider
range of molecules by promoting active participation from other universities in the Kyushu area and
to discover new seeds that have not previously been focused on a therapeutic target.

Throughout supporting compound screening, we performed to explore seeds for drug discovery from
39 research themes, using the University of Tokyo compound library and approved drugs. Of these,
12 research themes were from other universities in the Kyushu area, for example the University of

Kumamoto and Kagoshima University and so on. As a result, the hit compounds was found in 33
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research themes. In addition, the number of the useage of devices by researchers was more than 1000
in total per year as a consequence of lectures and supports in the high-throughput screening facilities.
These supports contributed to achieve some papers and patent applications.

We supported synthetic optimization of 9 individual researches including discovery of
fluoride-substituted covalent drugs, derivatization of anti-tumor drugs and development of
therapeutic agents for neuropathic pain. For the development of molecularly targeted anti-tumor
drugs, we synthesized over 200 derivatives based on the lead compound found from the screening,
and performed structure-activity relationship (SAR) study. We found the moieties that were
important for the expression of the anti-tumor activity and exhibition of selectivity against the
normal cells from the SAR study. The compound showing superior activity, selectivity and improved
water-solubility compared to the lead compound was successfully obtained. Significant improvement
in the survival rate of the carcinogenic model mice by administration of the compound was observed.
For the Ecopharma project, we applied the concept of green chemistry for derivatization of the
approved drugs. Derivatives of the drugs for curing neuropathic pains were synthesized in the
environmentally benign processes. For expansion of the chemical library, we received compounds
from total 10 laboratories in the Faculty of Pharmaceutical Sciences, Faculty of Science, Faculty of
Engineering and Institute of Materials Chemistry and Engineering and 443 compounds were
exported to the Drug Discovery Initiative of the University of Tokyo during 5 fiscal years.

We introduced some docking softwares [ASE-Dock (Chemical Computing Group), Glide
(Schrédinger Co. Ltd.)] to perform in silico screening of the interaction between compounds and
target proteins. And we performed the docking calculation using the softwares, Macromodel
(Schrsdinger Co. Ltd.) and Desmond (Schrédinger Co. Ltd.). The lecture courses of the usage of these
softwares were held once a year and we constructed the intranet of these softwares in pharmaceutical
faculty building. Seven research groups have used these softwares, as a result, they published 8
papers. To evaluate the result of in silico screening, we analyzed the interaction between the
compounds and target proteins using NMR and ITC (Isothermal Titration Calorimetry). We verify
some interactions using this system, and published 3 papers. In addition, we performed in silico
docking studies to identify the drug-binding site of the protein, and synthesized compounds that
interact complementary with the polar sites of the protein.

Over 5 clinical trials, which were under micro-dose (MD) and/or semi-MD conditions, were
performed in healthy volunteers in order to evaluate functions of drug metabolizing enzymes and
drug transporters in humans. Throughout these trials, we have established measurement methods of
various In vivo probes in human materials such as blood and urine samples, and accumulated
appropriate pharmacokinetic theories. It is possible to support early phase clinical trials (EPCT) from
the following points in near future; planning protocol of EPCLs, measurements of drug concentration
in human materials and pharmacokinetic/pharmacodynamics analysis.

We discussed further research project in the future with the research groups who received the
supports for screening a chemical library and for synthesizing derivatives of hit compounds. As a
result, we found therapeutic effect of 9 compounds in approved drugs and optimized compounds using

animal models of diseases. Of these, one compound was in a physician-led clinical trial in cooperation
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with the Center for Clinical and Translational Research of Kyushu University Hospital and another
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