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Study on the Epigenetic Regulation in Cancer Stem Cells Development
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CHAPTER 1; General Introduction
Cancer Stem Cells (CSCs), background history of CSCs model derived from iPSCs, Epigenetics and CSCs.

CHAPTER 2; iPSC derived CSC model with lung metastasis developed in the microenvironment of lung
carcinoma

This chapter deals with the development of iPS-CSC, named miPS-LLCcm, where miPSCs were treated with the
conditioned medium of Lewis lung carcinoma (LLC) cells for four weeks. The self-renewal and differentiation capability
of miPS-LLCcm, crucial characters of CSC, were evaluated. Further characterization of miPS-LLCcm in accordance
with its tumorigenic and metastatic potential, were carried out in vitro and in vivo. The resulting miPS-LLCcm derived
tumors were characterized by morphological, histopathological and molecular techniques and the primary culture were
prepared from tumor and lung metastatic nodules for future study. The genes expression of our CSC relating to
tumorigenic differentiation of miPS-LLCcm cells was analyzed by focusing on the two groups of gene candidates; (1)

Stemness markers, (2) Epithelial to mesenchymal transition. The expression of common CSC markers was evaluated.

CHAPTER 3; Up-Regulation of Pl 3-Kinases and the Activation of PI3K-Akt Signaling Pathway in Cancer Stem-
Like Cells Through DNA Hypomethylation Mediated by the Cancer Microenvironment

In this chapter, global DNA methylation analysis in cancer stem-like cells by Reduced Representative Bisulfite
Sequencing (RRBS) method. We extracted the differentially methylated regions (DMRs) in CSCs compared with
parental miPSCs in which hypomethylation was found superior to hypermethylation. We evaluated the novel list of
DMR-related genes categorized as hypo- and hyper-methylated genes. They were used to nominate KEGG pathways
related with CSC. According to the results, the PI3K-Akt signaling pathway should be an important pathway, and it had
been confirmed with western blotting and gPCR technique. This study was concluded the finding that up-regulation of
Pl 3-kinases and the activation of PI3K-Akt signaling pathway through DNA hypomethylation were new concept of

CSC development mediated by the cancer microenvironment.
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