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The goal of the collaborative research project is to develop combined strategy for treatment of drug-insensitive
cancers with advanced technologies in interdisciplinary research areas. To achieve our goal, we will employ a
combination of iPS cell technology and unique methods to expand individual patients' cancer cells. Particularly,
we will identify molecularly targeted drugs with unique screening platforms and develop a novel immunotherapy
using iPS cell-derived T cells, both of which are effective for drug-insensitive cancer in each patient. Finally, we
will propose a novel combined strategy targeting drug-insensitive cancers with these two approach, namely,
molecularly targeted drugs and cancer immunotherapy. We believe that the strategy developed in this joint effort

will hold significant value for realizing precision medicine for drug-insensitive cancers.

Research projects:

1) Drug screening based on refractoriness to reprogramming of cancer cells

2) Uncovering mechanisms underlying drug insensitivity and exploiting a novel strategy for drug-insensitive
cancer treatment

3) Developing a novel cancer immunotherapy using iPS cell-derived T cells

Achievement in FY2016:
1) Drug screening based on refractoriness to reprogramming of cancer cells

In the FY2016, we performed the reprogramming-based screening in EGFR-mutated lung cancer cells. To
this end, we confirmed that EGFR inhibitors are successfully identified as hit compounds. We started the
reprogramming-based screening in KRAS-mutated lung cancer cells. To initiated the reprogramming-based
screening in rare sarcomas, we established a mouse model with reporter allele to monitor Nanog expression. We
also introduced reprogrammable allele into drug-insensitive cancers, which have been established in Cancer

Institute (JFCR) and Osaka International Cancer Institute (Yamada, Katayama, Inoue).

2) Uncovering mechanisms underlying drug insensitivity and exploiting a novel strategy for drug-insensitive
cancer treatment

Using newly developed automatic pipetting machine, we performed high-throughput screening with
colorectal cancer CTOS. Candidate drugs were evaluated with a CTOS panel for assessing variation of sensitivity
and developing biomarkers. For a phenotypic screening, we established an imaging method of CTOS polarity, and
performed screening. We continued to expand CTOS panels for colorectal and lung cancer. We optimized CTOS
method for ovarian cancer, and initiated comparison between the sensitivity assay and clinical outcome (Inoue).

Patient Derived Xenograft (PDX) and Patient Derived Cell line (PDC) model from lung cancer and
colorectal cancer clinical specimens have been progressed steadily as planned. Analysis of the drug resistance

mechanism has also steadily progressed, and recently identified new drug resistance mechanisms are preparing
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for publication. We also discovered a new targeted therapy (combination therapy) for overcoming the triple
mutation (EGFR-C797S/T790M/activating mutation) that confers resistance to all clinically available EGFR
inhibitors including osimertinib, the third generation EGFR-TKI, in EGFR mutation positive lung cancer. The

finding was published as a peer-review paper (Nature Communications 2017) (Katayama).

3) Developing a novel cancer immunotherapy using iPS cell-derived T cells

It has been a prerequisite in this project to develop a method by which cytotoxic T lymphocytes (CTLS)
with high antigen specific cytotoxic activity can be induced from T cell-derived iPSCs. In this fiscal year (2016),
we have succeeded in developing such a method. This achievement was published as a manuscript (Maeda et al,
Cancer Research, 2016). Another important technology required for this project is to transduce iPSCs with
exogenous TCR gene (TCR-iPSCs) and to induce high quality CTLs from such TCR-iPSCs.We have succeeded in
developing this method, and have confirmed that regenerated CTLs from TCR-iPSCs are as potent as those from
T-iPSCs. This achievement was reported in a symposium of annual meeting of Japanese Cancer Society
(Yokohama, Oct 2016) (Kawamoto).
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