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Search for a sex chromosome gene that impacts courtship performance in medaka
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We recently found that male medaka with XX sex chromosomes are less sexually
attractive to females than normal males with XY sex chromosomes. A straightforward interpretation
of this finding would be that a gene acting in the brain to regulate male courtship performance
exists on the sex chromosomes of medaka. Therefore, in this study, we attempted to identify this
gene. We performed transcriptome analysis on the brains of XX and XY male medaka and searched for
genes that are differentially expressed in these males and that are located on the sex chromosomes.
This led us to identify 34 genes on the sex chromosomes that were down-regulated in XX males. One or
a few of these genes may be responsible for male courtship performance.



XY

XX

XX

XX

XY

XY

z

XX

ZW

XX

XY

XX

XX

XY

XY

XY

XX

XX

Y
w
Oryzias latipes X Y
2
3 4
XX XY
XX
XY
XX XY
RNA-seq
in silico
insitu
XX



XX XY
T 154 L, 0.5 |:1 Oguman MAP9
E . 0.69 — mouse MAPS
XX T 101 ——— Xenopus Map9
o 7 1.00 _@ medaka Map9
L= .
34 2 5 | 0.97 killifish Map9

o @ zebrafish Map9
Q

in silico x . human MAP1S

B L human MAPT

XY male
XX male

13

1. KR TRESNIARFHERFD—27T3HS map9 (microtubule
associated protein 9), (A)RNA-seq [CE>THLMER Sz XY ARE XX AR
DI TD map9 FEIBLRILDEXX A A TORBLAILE XY AZLDEEE
ITIEW, (B) BHEENYID MAPY D4 FH ikt DIk =2 DI Shimodai-
map9 ra—Hasegawa-like local support %, 27 —/)L/\— (3 BEIEEZE R T AHET
microtubule associ- BoniBEFL BMNCAYHD map9 THBZEERL TS,

ated protein 9 1

A B

ctil choline transporter- = L TR, G5 . g MemEn PP
I|kel .& 84 ke 1.00 mouse PSIP1

@ " 100 Xenopus Psip1

pspl PC4 and 9 medaka Psip1

SRSF1-interacting protein é 44 {Zebraﬁsh Psip1
12 8 ] human HDGFL1

Qo
. . . x human HDGFL2
igce  1Q domain-contai- ¢ ol

ning protein E

XY male
XX male

2. KA ETRHES N RMETEFD—DTH S psip? (PC4 and SRSF1-in-
teracting protein 1), (A)RNA-seq [C&> TSN R T XY AR E XX A 2D
Y TD psipt BIRLNILDZEXX AR TOHEIRELA)Z XY AREDEFRIC
&L, (B) EHEEIMI D PSIP1 D5 F Rkt DMK R D#FE Shimodai-
ra—Hasegawa-like local support %, 27 —/)L/\— (3 BRI Z R T AHET

3 Bon/BEFHEMNCATID psip! THBZEERLTWS,

XX

XY 11-
-17p
XX XY
esrl esr2b XY XX
XX

4

Matsuda M, Nagahama Y, Shinomiya A, Sato T, Matsuda C, Kobayashi T, Morrey CE, Shibata N,
Asakawa S, Shimizu N, Hori H, Hamaguchi S, Sakaizumi M (2002) DMY isaY-specific DM-domain
gene required for male development in the medaka fish. Nature 417:559-563

Kondo M, Nanda I, Hornung U, Schmid M, Schartl M (2004) Evolutionary origin of the medaka Y
chromosome. Curr Biol 14:1664-1669

KamiyaT, Kai W, Tasumi S, OkaA, Matsunaga T, Mizuno N, Fujita M, Suetake H, Suzuki S, Hosoya



S, Tohari S, Brenner S, Miyadai T, Venkatesh B, Suzuki Y, Kikuchi K (2012) A trans-species missense
SNPin Amhr2 is associated with sex determination in the tiger pufferfish, Takifugu rubripes (fugu).
PL0S Genet 8:€1002798

Koyama T, Nakamoto M, Morishima K, Yamashita R, Yamashita T, Sasaki K, Kuruma'Y, Mizuno N,
Suzuki M, Okada, leda R, Uchino T, Tasumi S, Hosoya S, Uno S, Koyama J, Toyoda A, Kikuchi K,
Sakamoto T (2019) A SNPin asteroidogenic enzymeis associated with phenotypic sex in Seriolafishes.
Curr Biol 29:1901-1909






