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Study on the signaling pathway in tumor initiation and the efficacy of signaling inhibitors for
cancer stem cell targeting therapy
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Cancer has been one of the most serious diseases in humans. In spite of continuous research and development of
various therapeutic strategies for centuries, cancer still keeps high death rate up to date. This implies that new concept
of cancer should be required for further study. Cancer stem cells (CSCs) were hypothesized as a new concept in mid-
19" century, identified in early 20" century. And many researchers are currently focusing on CSCs. CSCs are capable
of continuous proliferation, self-renewal and are proposed to play significant roles in oncogenesis, tumor growth,
metastasis and cancer recurrence. Since the CSCs can differentiate and generate heterogeneous cell populations to
constitute the tumor, they are considered as the tumor-initiating cells. Increasing evidence reveal that CSCs in tumors
are responsible for the resistance to chemotherapy and for the tumor relapse.

In the thesis, I employed CSC models developed from mouse induced pluripotent stem cells (miPSCs) treated with
the conditioned medium (CM) prepared from various cancer derived cells without any genetic manipulations. First of
all, I compared the gene expression profiles of miPS-LLCcm cells, which was developed with the CM of Luis lung
carcinoma cells, and miPSCs by microarray analysis. As the result, the Wnt/B-catenin signaling pathway was found
activated by the up-regulation of Dsg2 expression during the conversion of miPSCs into CSCs. The relationship between
Dsg2 and Wnt/B-catenin signaling pathway was further assessed by inhibitors and shRNA. The potential mechanism of
tumor initiation in the conversion of miPSCs to CSCs are proposed. This finding may lead to a strategy of cancer
prevention.

Since further study revealed that not only PI3K-Akt but also EGFR signaling pathway was activated during converting
miPSCs into CSCs, CSC targeting was evaluated with PI3Ky inhibitor Eganelisib and EGFR inhibitor Gefitinib on the
CSC models derived from miPSCs in vitro and in vivo. As the results, targeting these two pathways exhibited significant
inhibition of cell proliferation, self-renewal, migration and invasion abilities in vitro, as well as the antitumor effects in
vivo. The apoptosis induced by either Gefitinib or Eganelisib appeared remarkable indicating the therapeutic effects
much better than those by the combination. While Eganelisib displayed more significant therapeutic efficacy and less
side effects than Gefitinib on all CSC models evaluated in this study. Thus, the inhibitors of PI3K and EGFR, especially

PI3KYy, are suggested as a promising therapeutic strategy against CSCs defeating cancer in the near future.
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