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Summary of Research:

The risk assessment for the cancer development caused by chemical compounds has long
been made by mutagenicity or repeated dose toxicity study, by which it generally takes long time
to get results. However, cancer is currently recognized consisting of heterogeneous population of
cells and cancer stem cells (CSCs). This is altering the idea that a cancer tissue consists of a
homogeneous population of clonal cells continuously proliferating due to the oncogenic mutations.
It appears necessary to develop a novel method to identify chemical compounds that may induce
cancer stem cells. In this study, we established a simple method to assess the risk of chemical
compounds inducing CSCs employing mouse iPSCs, which have been reprogrammed from the
embryonic fibroblast derived from a transgenic mouse carrying the Nanog promoter integrated
with GFP gene. This method allows the assessment in 8 days by judging the increase of spheres
and the fluorescence of GFP enhanced by Nanog gene expression. We evaluated 147 chemical
compounds and 30 were judged as positive. Further, we tried to analyze the molecular mechanism
inducing CSCs from miPSCs by microarray, CpG methylation, lipid component, bioinformatics and
so on. As the results, the relationship of some chemokine and its receptors, some specific
cytoplasmic signal transduction pathway, inflammatory factors were implied to be importantly
involved. Collectively, it should be possible to find out the key relationships between the cancer
risks and the mechanism of action of chemical compounds in the future.
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