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Dr. Xu is a principal investigator at the
Institute of Biochemistry and Cell Biology
(IBCB), Chinese Academy of Sciences, and
a professor at Fudan University, Shanghai.
He was trained for PhD at the Max Planck
Institute for Molecular Genetics, Berlin and
conducted his postdoctoral training at
Columbia University, New York. Dr. Xu
established the DNA metabolism research
group in 2001 under the auspices of Max
Planck research group at Shanghai IBCB,
where his team investigates the function of
DNA methylation (5-methylcytosine) in stem
cells and development. In 2011 his team
described a role for Tet DNA dioxygenases
in oxidation of 5-methylcytosine to 5-
carboxylcytosine and the involvement of a
DNA glycosylase —-TDG in active
demethylation, a critical step for the
epigenetic reprogramming of early embryos
and throughout development.
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Mammalian development begins with a zygote
resulted from the fertilization of a sperm and an
oocyte. The zygotic genome undergoes profound
epigenetic  reprogramming to prepare for
development. The biological significance and
mechanisms of reprogramming are poorly
understood. We and others found that 5-
methylcytosine  (5mC), a prominent base
modification present in genomic DNA, is selectively
oxidized and demethylated in mouse zygotes by the
Ten-Eleven-Translocation (Tet) family of
dioxygenases. Deficiency in oocyte Tet3 impedes
demethylation and reactivation of developmental
genes such as Oct4 and Nanog in the early
embryo, leading to embryonic lethality. Oocytes
lacking Tet3 appear to be unable to reprogram
injected somatic cell nuclei. Tet-mediated
demethylation is thus required for embryonic
development as well as for cell reprogramming.
Recent advances in the understanding of DNA
modifications in mouse development will be

discussed. Findings from research with Tet
homologs in other eukaryotes will also be
presented.
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