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DNA methylation is a central epigenetic event that regulates cellular differentiation,
reprogramming, and pathogenesis. Genome-wide DNA demethylation occurs in preimplantation
embryos and in embryonic germ cell precursors called primordial germ cells (PGCs). Previous
study showed that Stella, which is a protein expressing in zygotes and PGCs, protects the
maternal genome from Ten Eleven Translocation 3 (Tet3)-mediated conversion of
5-methylcytosine (5mC) to 5-hydroxymethylcytosine (ShmC) in zygotes. However, the
functions of Stella during PGC development remain unknown.

Here, I describe the effects of Stella deficiency on DNA methylation dynamics during PGC
maturation using Stella null mutant embryos. Bisulfite sequence analysis revealed that
retrotransposon genes, such as long interspersed nuclear element-1 (Line-1) and intracisternal
A-particle (IAP), showed higher methylation levels in Stella-null PGCs. Two kinds of DNA
demethylation mechanism are proposed in PGCs; one is active demethylation and the other is
passive demethylation. In active demethylation pathway, SmC is replaced with unmodified
cytosine by enzymes, such as Tet family and base excision repair (BER)-related proteins.
Passive demethylation is caused by replication-dependent dilution of 5SmC in the absence of
maintenance DNA methyaltion. To ask whether Stella is involved in active DNA demethylatoin,

the amounts of 5hmC, which is an intermediate of active demethylation, were investigated.

Oxidative bisulfite sequence analysis revealed that the amounts of 5hmC in Line-1 and IAP
were slightly decreased in the Stella-deficient PGCs, suggesting that the efficiency of
conversion of 5SmC to ShmC is reduced in Stella-null condition. These results indicate that Stella

is involved in the Tet-mediated active demethylation process during reprogramming of PGCs.
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