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Here we attempt to unveil the mechanism of chronic radiation-induced
carcinogenesis by focusing on radiation-induced stromal senescence and its effects on stem cells
which are the target cell in carcinogenesis. We detected chronic radiation-induced senescence and
its accompanying Senescence-associated secretory phenotype (SASP) in human and mouse fibroblasts. We

developed human iPS cell-fibroblast co-culture system and used it to confirm that
fibroblast-determined microenvironment leads to increased mutation frequency in iPS cells.
Furthermore, we performed a carcinogenesis study in a mouse model of radiation tumorigenesis which
also allows us to detect a radiation mutation signature. Based on the mutation spectrum found in
mouse tumors, we concluded that chronic radiation accelerated carcinogenesis by promoting tumor
malignancy via the microenvironment rather than via mutation induction in stem cells. We propose
that stromal senescence has a decisive role in radiation carcinogenesis.
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