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Results

Many molecularly targeted anticancer agents have been developed on the basis of apoptosis. However,
autophagic cell death is also involved in the mechanisms of carcinogenesis. Therefore, we speculate that
cancer may be cured by inducing autophagic death in cancer cells. This type of treatment would be effective
for cancers that do not respond to existing anticancer agents (i.e., agents with apoptosis-based mechanisms of
action). In addition, synergistic effects with existing anticancer agents are expected. Thus, we are now trying
to develop molecularly targeted anticancer agents based on the induction of autophagic cell death. To meet
this objective, we have established a high-throughput assay system that can monitor excessive autophagy and
cell death—inducing activity. Using this assay, we screened a low-molecular weight compound library to
identify chemicals with autophagic cell death-inducing activities and successfully identified 24 candidate
compounds. In particular, four of these compounds exhibited strong anticancer activities. At present, we are
optimizing these compounds for development as drugs based on pharmacokinetic investigations and
structure-activity relationships. We are also performing high-throughput screening using different chemical
library.

Specifically, this year, we obtained following results.
(1) Improvement of TMD-511
TMD-511 is an anti-cancer compound with autophagic cell death-inducing activity. Recently, we

developed relative compound TMD-593, which has a strong anticancer activity against ex vivo human cancer
mouse model. We also developed specific antibody that can monitor the effectiveness of TMD-593 through
measuring lysosomal function. We also examined the type of cancer that can be treated by TMD-593. This
compound is useful for skin tumor, leukemia, gastric cancer, liver cancer, and pancreatic cancer, but not for
neurological cancer and lung cancer.

We established a synthetic method of [*1C]TMD-511 with high purity and radioactivity that is suitable for

a PET imaging study by re-optimization of the reaction conditions. PET imaging with [*C]TMD-511 in
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p53-null tumor cell xenograft model mouse showed that the radioactivity was obviously accumulated in the
tumor tissue and clearly blocked by pre-treatment of unlabeled TMD-511 derivative.

(2) Improvement of TMD-#13, #16, #4
We tried to synthesize the TMD-#4, #13, #16 according to the their structures, and successfully

synthesized TMD-#4 and TMD-#16. We also confirmed their anticancer activities. We further succeeded to
synthesize one relative compound of TMD-#4. We administrated these three compounds to 30 human cancer
cells, and revealed the type of human cancer that can be treated by these compounds.

(3) Development of novel anticancer compounds from other compound libraries

We identified three compounds that specifically kill p53-deficient cancer cells, and two compounds that
specifically kill mutant Ras expressing cancer cells.
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	非アポトーシス細胞死として、オートファジー細胞死、ネクロプトーシス、パイロトーシスなどが、生体における重要な細胞死として位置づけられている(by Nomenclature Committee on Cell Death,Cell Death Differ,2012)。この中で、オートファジー細胞死は、オートファジーの活性化によって誘導される細胞死である。オートファジーとは、自己構成成分を分解する細胞機能であり、通常は細胞を生かす為に機能しているが、この機構が無制限に働くと細胞内成分が過剰に分解さ...
	本研究では、オートファジー細胞死を誘導できる４種類のヒット化合物を基盤に、新たな抗がん剤の開発を行なう。具体的には、⑴開発が進んでいるTMD-511化合物に関して、ヒトがん細胞への最適化作業を行う。⑵ex vivoがんモデルマウスで抗がん効果を発揮した３種類のヒット化合物に関して、化合物を改良するとともに、標的分子の解明、薬物動態解析、安全性試験などを行い、抗がん剤候補化合物としての見極めを行う。有望なものに関しては、ヒトがん細胞に対する最適化作業を行なう。さらに、⑶化合物ライブラリーの種類を変...

