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Studies on novel epigenetic regulator of the sex-determine in mammal
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In mammals, the sex-determining gene Sry on the Y chromosome initiates
testis differentiation in embryonic gonads. Sry expression in gonads is fine-tuned in both space and
time. We Breviously demonstrated that Histone H3 lysine 9 (H3K9) demethylation Jmjdla plays an
indispensable role in mouse sex development. However, little is known about epigenetic regulators
other than Jmjdla responsible for regulation of Sry expression.
As a result of our analysis, methylcytosine dioxygenases (Tets), H3K9 methylases (Suv39h) and H3K9
methyl binders (HP1 family) played an important role in regulation of Sry expression.

Sry



DNA

XY
XY XX
Y
Sy Sy
Sy
Jmjdla
Sy
Jmjdla Sy
H3 9 H3K9
Jmjdla Sy

XY Jmjdla

1. Umjdia

Sy

Jmjdla
Sy

(1) Sty H3K9

H3K9

@) Sty DNA

Writer
Reader Eraser
Jmjdla Sy H3K9
Eraser Sy
Sy
H3K9 Writer
Reader
Sy
DNA Sy
DNA Eraser
Jmjdla
H3K9
Writer Reader DNA Eraser
CRISPR/Cas9
Jmjdla
Sy
Sy
H3K9 Writer Reader
DNA Eraser
Sy
3
Sy
(1) H3K9 DNA
Jmjdla
)
©) Sy
Sy
(1) H3K9 DNA
Jmjdla
Sy H3K9 Writer
H3K9
Suv3%h  Setdbl
H3K9 Reader
H3K9
HP1



Sy DNA Eraser
TET
CRISPR/Cas9
Cas9 mRNA gRNA
Jmjdla
Jmjdla
@
H3K9
Jmjdla
Sox9
Fox12
Sox9
FoxI2
Sy H3K9
DNA
Jmjdla
Sox9 FoxI2
Sy DNA
©) Sry
Sy
Sy H3K9  Writer Reader
DNA Eraser
115 Sy mRNA
PCR gRT-PCR
Sry
Sry
Sy
Jmjdla 135
Sox9 FoxI2

Jmjdla Sox9/Fox|2/DAPI
Tet2
Sox9
FoxI2
Tet?
Sy
DNA
Eraser
Jmjd1a AIA  Jmjd1a AIA
2 Tet2 AIA
Tet2
S*y 2: Ter?
Tet2 Sty
DNA
Tet2 Sy
DNA
Tet2 Jmjdla
Tet2 Tet H3K9
Suv3%h H3K9
Hpl Sy
H3K9

Setdbl

DSD, Disorders of Sex Development
DSD

DSD

Kuroki S, Matoba S, Akiyoshi M, Matsumura Y,
Miyachi H, Mise N, Abe K, Ogura A, Wilhelm D,
Koopman P, Nozaki M, Kanai Y, Shinkai Y,
Tachibana M. Epigenetic regulation of mouse sex
determination by the histone demethylase Jmjdla
Science, 341(6150), 1106-9, 2013



1

Kuroki S., Okashita N., Baba S., Maeda R.,
Miyawaki S., Yano M., Yamaguchi M.,
Kitano S., Miyachi H., Itoh A., Yoshida M.,
Tachibana M. Rescuing the aberrant sex
development of H3K9 demethylase
Jmjdla-deficient mice by modulating H3K9
methylation balance. PLoS Genet, 13(9),
€1007034, 2017 ( )

1
Naoki Okashita. Elucidation of novel
epigenetic regulatory mechanism of the
sex-determining gene “Sy”. Key forum:
The 3rd International Symposium on Stem
Cell Traits and Developmental Systems.
Kumamoto. 2018

https://ouyoukouso01.ait23 1 .tokushima-u.ac.jp/in
dex.html

o

@

OKASHITA, Naoki

TACHIBANA, Makoto



