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Study of “Cancer Stem Cells and Tumor Microenvironment” using iPS cells
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Cancer stem cells (CSCs) are considered as cancer initiating cells in the tumor responsible for tumorigenesis and for
resistance to radiation and chemotherapy. The tumor microenvironment plays a pivotal role in the growth and
differentiation of CSCs maintaining tumor tissues. In this study, CSCs were prepared by conversion from mouse
induced pluripotent stem (miPS) cells in the presence of the conditioned medium of human breast cancer derived cells.
The resulting converted cells formed subcutaneous malignant tumors in nude mice and expressed key genes for
pluripotency and CSC markers. The CSCs were finally established from the primary culture of excised tumor tissue.
Sphere-forming CSCs were enriched from the cells and allowed to differentiate in adherent condition.
Myofibroblast-like cells differentiating from these spheres were found and separated and expression of prominent
cancer-associated fibroblast (CAF) associated genes and proteins were detected. CAFs represent a major proportion of
stromal population in the tumor microenvironment responsible for tumor progression. In this study, the CSCs were
hypothesized to be the major contributors of CAFs and iPSC-derived CSC model was employed to demonstrate the
differentiation of CCS into CAF. First of all, conditioned medium derived from breast cancer cells induced the
differentiation of iPS into CSCs. These CSCs were further found to differentiate into CAF indicating the presence of
soluble factors facilitating these conversions. Previous reports have suggested heterogeneous subpopulations of CAFs
in stromal compartment. In this study, conditioned medium derived from different cancer cells induced the
differentiation of sphere forming CSCs into various subtypes of CAFs. These observations lead to the conclusion that
factors in the tumor microenvironment support the maintenance of CSCs in addition to directing its differentiation
towards specific lineages. The finding of present study provides novel insights on the role of tumor microenvironment
in the sustenance of CSCs and its differentiated progenies. Development of therapy or drugs inhibiting the

differentiation of CSCs to CAFs should be a great impact on cancer therapy in the future.
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