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Elucidation of the molecular basis of sex difference and sex-specific epigenome
regulation and maintenance mechanism in mammalian gonads
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The establishment of sex differences begins with the determination of the
fate of undifferentiated gonads to males (testis) or females (ovary) by "genetic control™ with SRY
as the master gene. Spatiotemporal sexual dimorphic expression of various sexual differentiation
related factors is essential to maintain its male and female phenotype and function. As a result of
detailed analysis of sex difference construction and failure mechanism of C57BL/6N-XYpos mouse,
which show sex reversal phenotype created by us, 1) the genetic background of Y chromosome (SRY
C-terminal) of C57BL/6 mouse may be the cause of sex reversal, 2) possibility that autosomal
non-coding DNA region is involved, 3) possibility of involving new epigenetic factors, were
suggested.

SRY poschiavinus



SRY Sinclair et al. 1990
DMy Matsuda et al. 2002 SDY Yano et al. 2012 AMHRZ Kamiya et al. 2012
GSDF Myosho et al. 2012

Angelopoulou et al. 2012

Karl and Capel, 1998; Sekido and Lovell-Badge, 2007 Y
SRY SRY
11.0 dpc
12: 12 ts SRY
11.5 dpc 17-18 ts
12.0dpc 24 ts Sry
6 Harikae et al. 2013 XY
SRY 10-15
1, 58, 59 SRY
XY SRY
33, 34
SryTg-YP® M33 KO  B6/NIH
2
SRY
FoxL2 Uhlenhaut et al. 2010
Matson et al. 2011 Kashimada et al. 2011
FGF9 Jameson et al. 2012

non-coding DNA
Wainwright et al. 2013; Arboleda et al. 2014
Kuroki et al. 2013

mRNA

in vitro ex vivo
DNA

Y SRY
S0X9
DMRT1



DMRT1 DM

ChlP-seq

Non-coding DNA

13.5 dpc
IHC

14.5 dpc
13.5 dpc
IHC
AMH
AMH 2

AMH
AMH

C57BL/GN(B6N)
BBN-XY"S

B6J-XY™  BBN-XY™S
BE6N-XY"  B6J

B6

B6J-XY"%S

DNA

2 Region |l 11
Region 1 11
Region 11

SRY SOX gene family, GATA4

Nanog Pou5f1

Region DMRT1
invivo
AMH
o/7T
o/T
WB AMH
AVH 48 HE
o/T AMH
AVH
AMH
WB
AMH
Mus musculus poschiavinus Y
B6J B6J-XY"S
B6J-XY"s
BBN-XY"®S B6J-XYoS
Swiss B6J-XY"S
B6J

(YPOS)

DMRT1

B6N

SRY
SOX9
BEN-XY™S

Yokoyama T, Miura Y, Yamamoto A, Hasegawa C, Kawanishi K, Takada N, Omotehara T, Hirano
T, Mantani Y, Miki T, Hoshi N. Genetic differences between C57BL/6 substrains affect the
process of testis differentiation in Y"® mice. J Vet Med Sci, doi: 10.1292/jvms.18-0621.

[Epub 2019 Mar 4] (2019) (

)

Yokoyama T, Omoteahara T, Kubota N, Yanai S, Hasegawa C, Takada T, Hirano T, Mantani Y,

Hoshi N.

Identification of reference genes for quantitative PCR analyses in developing

mouse gonads. J Vet Med Sci, 80: 1534-1539, 2018. doi: 10.1292/jvms.18-0417. ( )

Yamamoto A, Omotehara, Miura Y, Takada T, Yoneda N, Hirano T, Mantani Y, Kitagawa H,



Yokoyama T, Hoshi N. The mechanisms underlying the effects of AMH on Miillerian duct
regression in male mice. J Vet Med Sci, 80: 557-567, 2018. doi: 10.1292/jvms.18-0023.
( )

Yanai S, Hirano T, Omotehara T, Takada T, Yoneda N, Kubota N, Yamamoto A, Mantani Y,
Yokoyama T, Kitagawa H, Hoshi N. Prenatal and early postnatal NOAEL-dose clothianidin
exposure leads to a reduction of germ cells in juvenile male mice. J Vet Med Sci, 79:
1196-1203, 2017. doi: 10.1292/jvms.17-0154. ( )

Kubota N, Yokoyama T, Hoshi N, Suyama M. Identification of a candidate enhancer for DMRT3
involved in spastic cerebral palsy pathogenesis. Biochem Biophys Res Commun, 496: 133-139,
2018. doi: 10.1016/j.bbrc.2018.01.011. ( )

Omotehara T, Minami K, Mantani Y, Umemura Y, Nishida M, Hirano T, Yoshioka H, Kitagawa
H, Yokoyama T, Hoshi N. Contribution of the coelomic epithelial cells specific to the
left testis in the chicken embryo. Dev Dyn, 246: 148-156, 2017. doi: 10.1002/dvdy.24469.

( )

Hoshi N. Adverse effects on cognitive-emotional behavior and immune system function in
experimental animals administered a NOAEL-dose of neonicotinoids. CHEMICAL HAZARD
Symposium, Hokkaido 2019. (Sapporo) March 20, 2019.

121
2017 3 28-30
(2017): 58
2017 10 6
(2017): 74
2017 10 12

Omotehara T, Minami K, Mantani Y, Umemura Y, Nishida N, Hirano H, Yoshioka H, Kitagawa

H, Yokoyama T, I'toh M, Hoshi N.: The origin of the testicular cells in the chicken embryo.

Annual Meeting of the American Society for Reproductive Immunology, Chicago, USA 2017
9 17-20

161
2018 9 11-13
) s 161
2018 9 11-13
s XY
94 2018 11

17
s XY

140 2018 12 7

21
2018 12 15-16

AMH 93



2017 11 25

136 2017
12 1
sry 159
2016 9 6-8
AMH 159
2016 9 6-8
AMH 92
2016 11 27
92
2016 11 27
DNA 39
2016 11 30 - 12 2
0
o 0
o 0

http://morfunc.main.jp

o

TABUCHI, YOSHIAKI



8 20322109

YOKOYAMA, TOSHIFUMI

8 10380156

@



