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In line with the action plan based on the government’s 10-year medium to long-term strategy, implemented
in 2011, with the charter to continuously produce new knowledge and ideas, in the initial period (between
2011-2013) we have developed an innovative treatment for intractable diseases of the gastrointestinal
tracts with unmet medical needs (including pancreatic and metastatic colon cancer) by targeting cancer
stem cells. We developed a fundamental infrastructure of multicenter collaborative research through
researchers representative of our country. The plan for 2014-2016 involved the promotion of accelerated
discovery of treatment resistant stem cancer cells as an avenue for overcoming intractable cancers with
high unmet medical needs and the practical application of seed ideas. Through focusing on excellent
Japanese researchers in each area, we raised both internal and external standards for cancer stem cells
research and reprogramming research (fusion of state-of-the-art research) as well as academic discovery,
thereby narrowing the target of research and expanded the project. As a result, we were successful in
attaining results regarding, physician-initiated clinical trials of CD44v targeting the metabolism of cancer
stem cells, optimization of nucleic acid as a nucleic acid drug by artificial nucleic acids of microRNA,
application of exosomes to early cancer, survival and maintenance of cancer stem cells, and the sustainable
structural optimization of Bestatin. In the physician initiated-clinical trials, we also achieved structural
optimization of the nucleic acid structure of microRNA as a nucleic acid-based drug acquisition of POC
with the goal of application of microRNA exosome to early stage cancer and structural optimization of
Bestatin and DDS. Additionally, as a result of the current year’s drug discovery research, we were able to
identify the chemical composition of PEG modified sulfasalazine responsible for the rapid increase in
water solubility with no impairment of its inhibitory activity on cancer stem cells CD44 surface antigen.
Furthermore, using comprehensive gene expression analysis we succeeded in identifying ENPP1 as a
molecule involved in enhancement of docetaxel resistance and tumorigenicity in cancer stem cell targeted
nucleic acid therapies. Nucleic acid seeds proceeded to preclinical trials via consultation with the PMDA.
As confirmatory POC studies, we developed a model of immune system regulated reprogramming, and
confirmed it as a therapeutic target due to its cancer-promoting activity at the stage of cancer development.
As a part of the drug repositioning for discovery of anticancer agents and building on the aforementioned
results, we were able to create sulfasalazine and nucleic acid therapies for cancer stem cells of intractable

gastrointestinal cancer and were able to implement the clinical application of DDS technologies.
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