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Analysis of the effects by signaling inhibitors in the conversion of iPS cells into cancer stem cells
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This study described the analysis of the effects by signaling inhibitors in the conversion of iPS cells into cancer
stem cells. This thesis is divided into three chapters: chapter 1, chapter 2 and chapter 3. Chapter 1, 2 and 3 is further
subdivided into five sections: Abstract, Introduction, Material and Methods, Results and Discussion and Conclusion.

In chapter 1, as a general introduction, the presentation about the concept of cancer stem cells, the function of
cancer stem cells, the niche of cancer stem cells, the metastasis and the clinical of cancers are described.

In chapter 2, the model of CSC was evaluated from iPSCs with the effect of cancer cells derived conditioned
medium. Making use of the procedure of developing CSCs, we tried to assess the effect of various non-mutagenic
chemical compounds that are inhibiting various signaling pathways on the conversion of iPSCs to CSCs. As the result,
we found that some inhibitors such as GSK-38 and MEK were enhancing the development of CSCs. The exposure of
these inhibitors in the presence of conditioned medium exhibited some significant changes in phenotypes that are the
maintenance of stemness, sphere forming ability and the malignant tumorigenesis in vivo. The gene expression profiling
by microarray analysis implied that the inhibitors affected the pathways related with cancer development and poor
prognosis. We report in this study that the inhibitors have tuning effect on the development of CSCs under the condition
provided by the conditioned medium from cancer derived cells.

In chapter 3, we treated miPSCs with each compound for 1 week in the presence of the CM of Lewis lung carcinoma
cells, while 1-week was too short for the CM to convert miPSCs into CSCs. As the result, PD0325901, CHIR99021
and Dasatinib were found to confer miPSCs with CSC phenotype in 1 week. The survived cells exhibited stemness
markers, spheroid formation and tumorigenesis in Balb/c nude mice. Collectively, we concluded that the three signal
inhibitors accelerated the conversion of miPSCs into CSCs. Simultaneously, pik3ca, pik3cb, pik3r5 and pik3rl genes
were found extensively enhanced assessed and the expression of upregulated indicating class 1A PI3K as the responsible
signaling pathway. Consistently, AKT phosphorylation was found upregulated in the obtained CSCs. Inhibition of
Erk1/2, tyrosine kinase and/or GSK-33 were implied to be involved in the enhancement of PI3K-AKT signaling pathway
in undifferentiated cells resulting in the sustained stemness, which resulted in the conversion of miPSCs into CSCs in

the tumor microenvironment.
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