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Role of histone chaperone for chromatin reorganization in early embryo
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In mammals, dynamic chromatin reorganization and epigenetic reprogramming takes place soon
after fertilization. The chromosomal structure of the pericentromeric regions changes from a ring structure
to dot-like structure during 2-cell stage. This structural alternation is called chromocenter formation (CF)
and is required for preimplantation development. Although reverse transcripts of major satellite repeats at
pericentromeric regions are known to play roles in CF, its underlying mechanism is not fully understood.
We previously reported that Stella (also known as PGC7 and Dppa3) deficiency led to developmental
arrest at the preimplantation stage, accompanied by frequent abnormal chromosome segregation (ASC),
suggesting that Stella plays a critical role in the epigenetic reprogramming.

In this study, I further investigated the effect of Stella deficiency on chromatin regulation. The
Stella-null embryos exhibited impaired CF and down-regulation of transcription from reverse strand of
major satellite repeats. Accumulation of histone variants H3.3, which is normally enriched at major
satellite region, was also aberrant in Stella-null embryo. Moreover, histone chaperone Daxx, which is
necessary for the H3.3 deposition, was decreased in the Stella-null embryos and overexpression of Daxx
rescued the impaired CF of the Stella-null embryos. It has been reported that 2-cell-embryo-like state cell
(2CLC) presented in embryonic stem (ES) cells at very low frequency plays an important role in the
maintenance of pluripotent state and genomic integrity. I found that the 2CLC population was increased in
Daxx-depleted ES cells. Therefore, Daxx regulated chromocenter formation through activating the
expression of major satellite through the H3.3 deposition in early embryos, and may have important role

for the regulation of the 2-cell-embryo-like state in ES cells.
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