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Inheritance of environmental impacts on DNA methylation through sperm to the
next generation embryos
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We investigate the mechanism of hepatic tumor increase in the F2 generation
born to F1 males gestationally exposed to arsenic in mice. DNA methylation changes in sperm are
implicated in paternal inheritance of environmental impacts. On the other hand, it is not clarified
whether DNA methylation changes caused by environmental impact remain in the embryos through
epigenetic reprogramming and reconstitution of methylation after fertilization. We obtained embryos
by crossing F1 males gestationally exposed to arsenic and control females of a different strain and
analyzed DNA methylation changes using next-generation sequencing in a genome-wide manner. We have
clarified that environmentally induced DNA methylation changes in the sperm, such as increase in
hypomethylated DNA in retrotransposon LTRs and LINEs, are inherited to the embryos. These results
indicate that DNA methylation changes originated from sperm can cause adverse effects in the
embryos.
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