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Receiving the fellowship from the John Mung project, I worked at Dr. Pommier’s laboratory
for 3 months where I had worked as a postdoc from 2010 to 2012. During the former visiting period, I
investigated mechanisms of action of PARP inhibitors belonging to a new class of anti-cancer drugs
and obtained several interesting results. Although, I published one of the results in 2012 (Murai et al.,
Cancer Res.), I was not able to finish other projects. It was not impossible but not so easy for me to
pursue the projects once I left NIH for a new laboratory in Japan since the frequency to contact with
the boss and the motivation of mine to pursue the projects was decreased. I believe that face-to-face
discussion with coauthors should be a critical action when preparing manuscripts. Therefore, the three
months gifted by the John Mung project was a precious opportunity for me because I was able to
devote all of my time to experiments, discussion, and preparation of manuscripts to complete the
suspended projects. Taking this opportunity, I would like to introduce Poly(ADP-ribose)polymerase
(PARP) inhibitors that I have worked on for these years.

1) A novel mechanism of action of PARP inhibitors. PARP inhibitors are anti-cancer drugs
under clinical trials for breast, ovarian and other cancers in USA and European countries. They were
initially developed as catalytic inhibitors to block the repair of DNA single-strand breaks. We
recently reported that several PARP inhibitors have an additional cytotoxic mechanism by trapping
PARP-DNA complexes, and act as PARP poisons at pharmacological concentrations. Our recent
reports revealed ~1,000-fold different potency at trapping PARP among five clinical PARP inhibitors,
while they are nearly equivalent at catalytic inhibition. Therefore, we have proposed that PARP
inhibitors should be evaluated based both on catalytic PARP inhibition and PARP-DNA trapping.
The manuscript titled “Stereospecific PARP trapping by BMN 673 and comparison with olaparib and
rucaparib” was recently published in Molecular Cancer Therapeutics.

2) Rationale for PARP inhibitors in combination therapy. Various kinds of combination
therapy with PARP inhibitors are ongoing. We examined the rational use of PARP inhibitors with
combination drugs based on PARP trapping and PARP catalytic inhibition. We evaluated the
combination of PAPR inhibitors with different PARP trapping potencies with therapeutically relevant
topoisomerase I inhibitors (camptothecins), alkylating agents (temozolomide), cross-linking agents
(cisplatin) or topoisomerase Il inhibitors (etoposide) at the cellular and molecular levels. We revealed
that catalytic PARP inhibitors are highly effective in combination with camptothecins, whereas PARP
inhibitors capable of PARP trapping are more effective with temozolomide. Our study provides new
insights in combination treatment strategies of different PARP inhibitors. I recently submitted the
manuscript titled “Rationale for PARP inhibitors in combination therapy with camptothecins or
temozolomide based on PARP trapping versus catalytic inhibition™, and it is now under the second
review.

PARP inhibitors will be introduced into Japan in near future. I believe that our works would
contribute to the anti-cancer treatment in Japan. In the end, I appreciate Dr. Takeda, Dr. Pommier,

and the John Mung project to giving me the precious opportunity to work on PARP inhibitors at NIH.






