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Study on the Development of Cancer Stem Cells under the Microenvironment of Chronic Inflammation
Containing High Dose of Fibroblast Growth Factor 2
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Recently, research interest in understanding the multistage mechanism of carcinogenesis has been increasing. Tumor
and embryonic tissue development, from which unique insights are provided, are closely related to each other. In this
regrade, the transformation of normal stem cells into neoplastic cells could be suggested as tumor driven process in
which normal stem cells acquire malignancies to become cancer stem cells (CSCs). CSCs refer to the subpopulation of
cancer cells with the ability to differentiate into other cell phenotypes and initiated tumorigenesis. Hence, chronic
inflammatory microenvironment may result in CSCs generation.

The pioneering work of the host laboratory directed by Prof. Dr. Seno on inflammatory microenvironment has
demonstrated that condition media (CM) from cancer cell line cells provide a tumoroid model of self-renewing CSCs.
However, as a common limitation in CM studies, the responsible factors are still complicated to be elucidated and the
reported results is limited. These problems need to be addressed by more algorithms analysis for cancer cell lines-derived
CM to advance the possibility of defining CSCs generation-based factors in the study of the microenvironment of
chronic inflammation.

In this research, we utilized a meta-analysis of the gene expression profiles of breast cancer-derived cells to study the
factors to influence events responsible for CSCs generation. The expression of fibroblast growth factor 2 (FGF2) in
BT549 cells, from their CM more aggressive tumors was induced, was found to be the highest. The goal of this study
was to determine the effect of chronic dose of FGF2 on miPS cells and demonstrate the possibility of inducing CSCs.

Recombinant human FGF2 (thFGF2) was prepared using bacteria transformed with a pET14b vector carrying human
FGF2 cDNA, and the activity was confirmed by on serum-starved Balb/c 3T3 cells. Next, the effect wide range of
concentration of thFGF2 on miPSCs was analyzed to study the generation CSCs associated with the exogenous exposure
to chronic dose of rthFGF2. The possible mechanism involved in this conversion also investigated. The results
demonstrate that CSCs generated by chronic exposure to FGF2 acquired the potential to express FGF2, FGFR, and SRC,
which led to the autocrine growth of the cells. Furthermore, upregulation of integrin molecules leads to PTK2
recruitment, which is activated by FGFR/SRC, and subsequently influence PI3K/AKT signaling that enhance tumor
growth.

As future clinical applications, chronic inflammation experiment on normal stem cell niche, represented by chronic

exposure to FGF2 on miPSCs, may help to better understand the relation between inflammation and tumor initiation.
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