B ES 120454

HERERE E
(B EREHEH O RMAFRERRBET — 2~ —R - BRE)

T 3w | TBHE X RBBIZEH HATOYOTFU AT DR

Eﬁ%?ﬁ&;;) | Elucidation of mechanism for heterochromatin formation on inactive X chromosome

;JEEE hant cc | AT 2)Fh HREARE s 2012 ~ 2014 %
(3" EF o8 | IMATE ks HEFEE R 2014 %

§% A% cz | Obuse Chikashi RHEL timEXE
AT oy, | LB KERARERHENRS 5 TARENETRE 202

BE ea (600 F~800 FREEIZFELEDHTIEELY,)
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Recently, the technologies using the genome sequencing data allow us to study so called “Epigenetics”. In addition
to gene regulation relating to development and differentiation, epigenetics are now shedding light on mechanisms
inducing various diseases. X inactivation is one of representative example of epigenetic regulation, and highly
compacted structure of inactive X (called Barr body) thought to prevent activation of genes on the chromosome. We
have revealed that a newly identified HP1 binding protein, HBiX1, associate with SMCHD1, and is enriched in inactive
X chromosome to form Barr body.

To understand how this protein—rRNA complex induces higher order structure, we mapped enrichment of HBiX1,
SMCHD1, and relating epigenetic marks, H3K9me3 and H3K27me3 in human cells (nTERT-RPE) by ChIP-seq analysis
using next generation sequencer. H3K9me3 and H3K27me3 were enriched in inactive X chromosome and they form
several dozen Mb domains. Interestingly, these domains were observed along the X in a mutually—exclusive manner. In
addition, analysis of distribution of HBiX1 and SMCHD1 suggested that the HBiX1-SMCHD1 complex binds to
H3K9me3 domains through HP1 and H3K27me3 domains through XIST RNA, and links two types of domains on X
chromosome to form compact structure. Moreover, to distinguish between active and inactive alleles using SNPs, we
employed MEF obtained from a mouse mating lab—strain, B6, and Japanese endemic strain, MSM, and performed
ChlP-seq analysis. The analysis using the MEF revealed that the result of ChlIP—-seq analysis on human X
chromosome reflects that on inactive X chromosome.




