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Functional roles of JmjC histone demethylase on neural stem cell differentiation
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During corticogenesis, neural stem cells sequentially generate neurons,
astrocytes, and oligodendrocytes. The neural stem cell fate is known to be regulated by several
epigenetic programs such as DNA methylations and histone modifications. We focused here on the
JmjC-family genes, since oxygen levels in tissues including the embryonic brain are generally low
compared with that in the atmosphere, and the demethylase activity of JmjC-family is regulated by the
intercellular oxygen levels. We found that the expression of histone H3K27 specific demethylase JMJD3 is
increased after neural induction of ES cells. Moreover, knockdown of Jmjd3 in neural stem cells, which
were isolated from embryonic brain, reduces the generation of GFAP-positive astrocytes under hypoxic

culture condition. We demonstrate here for the first time that JMJD3 regulate astrocyte differentiation
in hypoxia, which mimic in vivo situation.
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