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Abstract: During mammalian development, DNA methylation pattern undergoes two large-scale
reprogramming, one during gametogenesis and the other during early embryonic development
from fertilization to implantation. This suggests that a normal DNA methylation pattern plays an
important role in spermatogenesis and embryonic development. However, it is unable to generate
sufficient numbers of active sperms with all three Dnmt knocked out by conditional knockout,
androgenetic haploid embryonic stem cells (AG-haESC) were used instead of sperms to study the
function of sperm DNA methylation. In order to study the function of DNA methylation of
specific genes or genomic elements, targeted demethylation in WT AG-haESC and targeted
methylation in Dnmtl-reactivated Dnmt TKO AG-haESC were required. In this study,
dCas9-Suntag TET1CD targeted demethylation system was successfully established in AG-haESC,
in which dCas9-Suntag can recruit multiple copies of scFv-TETICD via antigen-antibody
interaction, thus achieving targeted demethylation at both Gfap and Hoxd4 locus.

Keywords: DNA methylation; AG-haESC; dCas9-Suntag; Targeted demethylation.
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