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Detection of chemical substances with epigenetic activity to protect
environmental risk by the adverse outcome pathway approach
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We developed a method to visually detect DNA methylation and histone
modification as an index of epigenetic status using pluripotent stem cells like mouse ES and human
iPS cells. Using this engineered cell lines, one hundred and thirty-five chemical substances were
analyzed. Further epigenetic toxicity was detected by examining DNA methylation variation in the
promoter region of the disease causing gene in detail by analysis of specific DNA sequences. The
effect of irradiation on the differentiation of human iPS cells into retinal ganglion cells was also

investigated. Further we have developed a method that can detect differences in epigenetic status
during differentiation derived from undifferentiated stem cells. These results suggest that the
rapid detection of epigenetic activity using pluripotent stem cells can detect initial events of
exposures to chemicals and environmental factors and then predict the later effects.
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