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Functional analysis of newly identified DNA demethylation factors in mouse ES
cells and its application to somatic cell reprogramming
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To explore the application to improvements of somatic nuclear reprogramming,
we focused on GSE and H3R17me2a enzyme Mettl23 which are newly identified DNA demethylation factors
in mouse zygotes. To this end, we first produced their KO mice and investigated the effect of GSE
and Mettl23 deficient on the DNA demethylation in ESCs. The levels of 5mC and its oxidative products
were not significantly different between wild type (WT) ESCs and these KO. Interestingly, the level
of 5fC was significantly increased in their KOESCs on the promoter regions that undergo DNA
demethylation in zygote. The loss of GSE and Mettl23 resulted in the impairment of recruitment of
TDG, which excises 5fC and 5CaC. The treatment of TBBD (ellagic acid), which specifically inhibits
methylation at H3R17, resulted in the reduction of recruitment of GSE and Histone H3.3 on the target
regions. These results suggested that GSE and Mettl23 are responsible for DNA demethylation on
defined regions in ESCs.
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