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Regulation of transcription, a process of mMRNA synthesis from DNA, is a basis of biological

phenomena. Our group aims to solve the mechanism of transcriptional control via analyzing

transcriptional regulators, which are involved in development, immunity, and various diseases, using

whole animal body system. These studies using KO mice and Drosophila genetics are expected to

contribute to an increase in the quality of biological materials of BioResource Center.
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Reprogramming by oocyte-enriched histone
variants

Somatic cell nuclear transfer (SCNT) was first used for
reprogramming, suggesting that factors present in oocytes
could generate totipotent cells. Tis suggests the presence

of some reprogramming factors in oocytes, but it remains
unknown. We have demonstrated that two histone
variants, TH2A and TH2B, that are highly expressed in
oocytes, enhance Yamanaka factors-dependent generation
of iPSCs and can induce reprogramming with K1f4 and
Oct3/4 alone. TH2A and TH2B are enriched on the X
chromosome during the reprogramming process, and their
expression in somatic cells increases the DNase |
sensitivity of chromatin. In addition, Xist deficiency,
which was reported to enhance SCNT reprogramming
efficiency, stimulates iPSC generation using TH2A/TH2B
in conjunction with OSKM but not OSKM alone. Thus,
TH2A/TH2B may enhance reprogramming by
introducing processes that normally operate in zygotes
and during SCNT.
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Physiological role of TRIM27

We have shown that TRIM27, a tripartite motif (TRIM)
protein containing RING finger, positively regulates
TNF-a-induced apoptosis. TNF-a plays a role in apoptosis
and proliferation in multiple types of cells, and defects in
TNF-a-induced apoptosis are associated with various
autoimmune diseases. Trim27-deficient mice are resistant
to TNF-a-induced apoptosis. TRIM27 forms a complex
with and ubiquitinates the ubiquitin-specific protease
USP7, which deubiquitinates receptor-interacting protein
1 (RIP1), resulting in the positive regulation of
TNF-a-induced apoptosis. Our findings indicate that the
ubiquitination-deubiquitination cascade mediated by the
TRIM27-USP7 complex plays an important role in
TNF-a-induced apoptosis. We have also shown that
Trim27-deficient mice were susceptible to streptozotocin
(STZ)-induced diabetes, a mouse model of diabetes. These
data support the idea that the TRIM27 mutation is respon-
sible for the development of certain types of diseases.
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