XE%HmS: 1000-0615(2021)03-0357-08

chx2 EH AR LA BEMMERPHRIXIESEMN

REM, WIEER, FIRE', KRBT
(1. R R, AR A IR A K = Fl R PE R 8 Se g =, R 201306;
2. REMEERS, KFEMA R R SRR EWE A=, LiE 201306;
3. B R Y, KL E AL BT RART G, B 201306)
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#E: CBX2(Chromobox homolog 2) £ # PcG(Polycomb Group) & & K ik ik i 2 —, &M%
BABYEAEREM. hZ 2 WK, BHEERILFTLAR, FEFLDRENR
MMEHEEAMEENEREANR TREFEREDFHREINLR, BT K LEE PCR
o RARBEARBMNT b2 EFHERAFIRRR TN RL. CEERET, &
JERE K B, chx2 ER R WARHMEE RN EAGH KL, EFRELR
B, b2 EREPNEREERG. ARANERELY, EHEY, CBRLEEERKR A
MR aAE kA, EWEY, CBX2EEA L. I, MEHENF@EPREL. Ht
— PR chx2 Wik, LRAH BHEH B AN chx2 #4TRNA T, R EF, E4
siRNA J5, [ cbx2 &3k & MK, M M7 A X 25 B sox9(SRY-related HMG box 9) # &
KA AE BT, M M B A % 2 B foxi2(Forkhead transcriptional factor 2) # % 3k M| F 3 .
TREA, 2 AREETERERRA TR, THEFHERS A URMER T X4
PR EEEA

KPEIE): F4; MBEAH; HIRAH; chx2

FETES: Q786,S917.4 Y HAFRRRD: A

IR EB XN T AEAMENAEY kUL, &
Ay E RSz —, W —DE RS
AR, RECESNER LT NERA T
KR I, A O 1R i BRI 7R AN T b 4 e
Y E , AHATY R 58 4= B B PR B & B I PLET . fa
KW & F Sl #2 — B2 5 iR
HA, AR FREAT I A 2048 T
1M HL B8 .28 kB S i A 4 i ik 58 B AR AR B o

CBX2(Chromobox homolog 2) & £ #i 8 1 %
J% (Polycomb Group, PcG) Ay CER iz —M, TE
AL ERR R B h K HEEREEM . PG &

i HEA: 2020-01-09
EHE :

i&[E HER: 2020-06-08

fe SEI6 = TT TR (ZZ-A11)

E—EE: REMIRM), NFEORBEESRKEPR, Email: 19821252732@163.com

BIEMEE: K&, E-mail: jlzhang@shou.edu.cn
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B 5 E AR A G (31972772)s 75 Byl VERL - 5 HOR B 5K LI =il v kB 5 a7 L f D)

HAEWE—RRTFREAZRE, E2EHX—&R
B 55 4 o A A T A S R BRI, ARG (K
P LR TR A, TSR TOER™ . M33/
cbx2 BRI /N R BN MEREE IR KT AR,
BB FE AR, cbx2 RAM T
KRBV R A=Y TIRE P e B, A%
(4 cbx2 A~ RE IE B 45 & JF HLAS RE 78 73 I8 35 1R Ik &
LT A FLEE N B 3K, W] cbx2 W g il id 14
TR IR A B SR EE N A Rk T AR . Hig
SRk, RT ebx2 FEVE R A E 7 A E ST
L e NFUN R A FL s W), 7E a2 g oF
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e HE

B s(Oryzias latipes) 2 e 794 B 2 14 ) R 2
FER B, NI HAA MRIRE I, PR 8
B LA B o) ) 98 AR L, — E R BIE 5T A A
SRRk E AR R s T T
b2 FEEMREB P EZEN, LRLFY
X4, R 2 RE B PCR ORI G 28 241 1k 4 A &t 57
T cbx2 1575 W IR iG 0 B R BR i Rk, JF
K JH RNA THE ARG cbx2 (R IK, 5347 cbx2
P S5 P 51 R 45 AH 5 3 R s0x9 (SRY -related HMG
box 9) Fll fox/2 (forkhead transcriptional factor 2) [
Rk, FEMERGT cox2 IIEE

1 M5 TR

1.1 SCIe# R

S5 FH T ok 7L R S T R AR D
Ly, JEHEFEIELEI A 140 : 10h, FRFEKIE R 26
°C, hH¥#m ik . WEFHFE R, NEFHL L
ey, pEERERBERET, BT8R
TS T 1 S A IR iR & B L AR, XA B B AR
R TR RIE S, IR EE S % Iwamatsu™™ 17
BT BT 2R

WA B R[] s 301 G 7 B B, 4 DEPC(fE B iR
T OHER) A BROK PR T, B T2 TRizol
(Invitrogen, E[E) WEL.OE TS, HFE RNA
PR TR s figt ) o i £, IRCHORS SR OF 5 ]
&L RNA $2H,

1.2 Real-time PCR 10 cbx2 TEJEBE & & #1114
R HIRIE

T 56 R I TRizol ¥ 4 HUME Jit A IR Jig v %) 5
RNA, #RJ5{#i FH PrimeScript™ RT reagent Kit with
gDNA Eraser (Perfect Real Time)(TaKaRa, H #4)
VAT R 5%, A L cDNA B9 5F — 455 . g 18
2K NCBLEUHE 2, AR18 T 7 8 chx2 19 100 )5 371
(No. EF537027.1), £ va B )3 6ff A7 510 (%) 16 A 1
J&i {4 FH Primer 5.0 3K {4 B2 B cbx2 FIN S 5
18S E B FIY) (R 1) l THOLE 55 .

Real-time PCR /2 i E CFX96 Touch Real
Time(Bio-Rad, Z€[E) [ i#F47, BIKZR K 20 uL:
cDNA #itl 1 pL, EF#E5I1#% 1 ul, TB Green
Premix Ex Tag™ Il (TaKaRa, H 4<)10 uL & 7 uL
KiK. PCRYIRF: 95°C, 10s; 60°C, 30s;
HEAT 39 MEM, IFHIERE L . B AR R
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# 1 Real-time PCR 3|4]
Tab.1 Primers used for Real-time PCR

ElL7 FEH(5'—3")
primer sequence (5'—3")
cbx2-F GCCCAAGTCCAGCACCTCA
chx2-R GCTCCTTCGCCTCACCTCT
sox9-F AAACTGGCCGACCAATAC
sox9-R CTCAGCCTCCTCCACAAA
foxI2-F TCCTACACGTCCTGCCAGAT
foxI2-R CCCATGCCGTTGTAAGAGTT
18S-F CTGAGAAACGGCTACCACAG
18S-R CAGCAACTTTAAGATACGC

FH - (EAFR M 2 (meantSD) F7n, JH 279 Jrik
PEATHS, IF R FH SPSS 24.0 5 4: Rf 55 45 5 ik
175 Z VR4 HT, IREL cbx2 75 75 W IR G & & RNk
Ji e i AR B
1.3 ®IEELSH CBX2 MR P AIRIE

fif BB, ARIBOH SR DP L2020, H PBS
VR . SLEDTE 4% M 2 R B [ 2 24 h, SR
JEAdH 70% . 80%. 90%. 100% I 1 100% II {4
FEUATREE LK, B2 12 —HIE+12 BK O
B, THIET M HIETZRHMETIEN, &5
AT ER . A, WEAWEI AR AT
SRV A S s, SR D) 4T HLE
et B RIUEL MY R RAaEERK, HTFJESE
() G 58 AL T2

FH R 56 U 2 i A SR B S 9] B e e 4
RS 8, P A IR 19 £ 50 B PR Anti-CBX2
(Abcam, ), H SABC W ik 7] & k1 4k %
i, @O B A AR, SER T vk IR
G T, MHEECERMEE JEFE, H
ESPOETE STUZFEELCI a1

1.4 RNA Fif

B cbx2 B 7 51 5 (EF537027.1) & % & i
HHAEY AT, A siRNA B3 (5 2), St
45, XA LAY siRNA TRt fr i B . 2T,
TERRTG 1 240 M0 0 S AR 2R A7 W e B, T SR
e B R 20 pmol/L, BEASIRAGESS 3 nL, [R5
STEAPEXT R4, Pk ES Ad. EHE, I
CE IR RR R SR P R R R SR, RSB N
WUORE, EAT cbx2 B M5 AH G FE I sox9 . foxI2 1)
FE R .
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2 siRNA I 2 ME R FT
Tab.2 siRNA target site and sequence
F[H 771 Fr3l

gene direction sequence

cbx2-siRNA-1 (251) sense (5'-3") CCGACUCUGACCGCACUAATT

anti-sense (3'-5") UUAGUGCGGUCAGAGUCGGTT

cbx2-siRNA-2 (853) sense (5'-3") GCGCUGCACCUGAACCCUUTT

anti-sense (3'-5") AAGGGUUCAGGUGCAGCGCTT

cbx2-siRNA-3 (1337) sense (5'-3") GCCUCAUCGAGCACGUGUUTT

anti-sense (3'-5') AACACGUGCUCGAUGAGGCTT

2 4 O RGN IR R L s R
MR E R RO A R o, A
B BeSURT 4 o3 o 24 /N BE, SRR iR &k T
By B A A AL, ARSI T2 L B 104> H
AR R R B IR A, BT E AR,
A IR IR B A R I BT R TP o

2.1 chbx2 EE AR A B R HIRIAE

i IF 8 %2 W s X IR G R B o R AT
HELEMEE, MR EREREICRERIRET
R, BRI AT AR ZHK B H D a] K2

}

Bk | BHERAE LB R
LoRZZKEMA: 2. 140/ (AL H): 3.2 40 il 4. 84fulyl: 5. TMEH; 6. RGN 7. v &I 8. Z B K AR 9. i w14
10. HEEE, B 1. R A 100 pm

Plate [

1. unfertilized stage; 2. 1 cell stage (blastodisc stage); 3. 2 cell stage; 4. 8 cell stage; 5. blastula stage; 6. gastrula stage; 7. neurula stage; 8. organogenesis

Different developmental stages of O. latipes embryos

stage; 9. hatching stage; 10. fry stage, the same as Fig.1. Scale bars. 100 pum

AR Z kG I ebx2 mRNA HLA (i ik, o
ZLWIET ) R IR R EROK T, 2 IR IR R
RIS ETE, R IR R W R T,
INFNEEAE (B 1)o chx2 75 28 IR 30 A 2% T W
th— B RpL Tk, B ET R R S s
U] B 8 B AR (P<0.05).

(2, P<0.05),

T HE— A I CBX2 1 7E MR i
fiFeik, AL IAT T HE Je @M gk .
RS O SR B L T~ VI 6 B
Bt 7EEBEIRE A [R]— A3 50 L i OB 41
REARRL, BEATIL VI s O BRI, [R] A

22 cbx2 EFMERPHIRIE

P 7 PCR 45 R 7N, chbx2 mRNA 7EAE
Bk am T, 20N rp Rk 3 5

K P2 % 2 32 /) sponsored by China Society of Fisheries

WAEfE /D T ORI, fedlfb iR, CBX2
JLFHEBRANFRAESEPEARIE, 1.
1T 01T 399 47 2% P B 41 j b i 60k, mAElV fV
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360 VSR N 456
60 r 77
%
= I a S 6 f T
iﬁ 50 _I_ b E
i 5 40 | C‘I' i 5 °
ﬁ £ 30 E st
g, S al
27 £g°
5 10 g Bt l
— € €
0 L 1 oy |:| C1[0] 0 . .
1 2 3 4 5 6 7 8 9 10 ik [5]R=A
ASTR] B HA testis ovary
different stages N RN

Bl1 cox2 EEMERAETHEERESN
A AR S R B B % R (P<0.05)
Fig. 1 Real-time PCR analysis of cbx2 mRNA in
different developmental stages of O. latipes embryos

Different letters indicate significant differences (P<0.05)

IR 2 0B A g b Rk B s, VIR A AR 30k
(ERR )

TR AR BB/, R SR A B R B
E R RN N R S G A ) i S TR (o
S5 W2 A AR B RGN, TR — A
AN AR S AR A T AN TR A o MRS /N S5 A

ElhR 11

different tissues

2 Ff chx2 EMRPHNEERE
SRR A BEME R (P<0.05), K3 E
Fig.2 Real-time PCR of chbx2 mRNA in
O. latipes gonads

"*" indicates significant differences (P<0.05), the same as Fig.3

B, NS T R A AR b A B AR D e A ) P R A
ROy RS I A RS BRAR A RS A0 L AIORS 1o
S 2 ALRW], CBX2 32 SR KG J 20 i FUKS £ 20
Mk, RS A FURS T B B R 4 S
(E R 1),

w Pely

>

RS

BB EMIPEREEL AIHC) AR

I~VI, SPEFANAEPY B sg A5 JRANAL; scASBEANAL; scl WIS REAN AL sc2 IRFAEREAN s SCC 4. 75 1~3 A HE 4, 4~6

N Ak, o, 1. 4 NBPE, 2. 3. 5. 6 NKEH

Plate [ Immunohistochemistry (IHC) analysis in ovary and testis of O. latipes

I -VI, oocyte stage; sg. spermatogonia; sc. spermatocytes; scl. primary spermatocyte; sc2. secondary spermatocyte; SC. sertoli cell. 1-3 were performed

H.E staining, 4-6 were performed immunohistochemistry analysis, 1 and 4 were ovaries, and others were testes
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2.3 cbx2. sox9 F0 foxI2 #£ RNA F it FRIRIA
Tk

TE R B, BHES siRNAKE, cbx2
(422 3k B g ) (P<0.05), AHI I, M 5
FH L I sox9 1) 634 10 B 2 B ARG, e 28 1 31 A
FKFEH foxI2 1k B T+ (8 3).

3 iR

ABWFFEE I T cbx2 TEH B BG B
FFRIRTE M, 45 R EBR cbx2 FE IR IG & B P13 %
Sr o VE DO o (A TR <9/ Y 770 (8 I (2 S R S E
BB RIR® R E S BT R
W, WlERE, S48 —BwRsnEmIRE
BIE S A e f . TR g IR B i Ah L th
W3 FIRZ RS, ey B IR B e e S
AOEoE R, fEfiafrh, A A0 M (PGC)
I PRI T R IR, ebx2 FE NI R G B
FiaFm, RS ELRESE, 7
P2 IR A RN 2 TR O — BRI = R R
XERV b2 AIHES 5 THRBENER S KT,
VR 5 DGR A B AR 0 AR A K.

DN E 4 R AR I ebx2 75T RS B ) R
it T U8 . NCBI 7R (https:/www.ncbi.nlm.
nih.gov/gene/84733), TE ANJSIEH LU, cbhx2 7
MEhMRIL R, WERRZ, HEHESD
MY FRIR A P EErh RN Y 5 A%, TR SR
IR B, cbx2 7E F BF (Paralichthys olivaceus)
AR PR R, ERSE TR RLER
Hewm T O S, SARLEREMN ., & Bk, cbx2
EREHEZ Y A ) Z YRRk oA, BAE
PPErE R P Y B R Rk, RUNXERTE
BHESI YRR K B B A HEEN . cbx2 754
HPHEAESHRIE, BRT cbx2 7TEREEM
RAEMY ety Lol e R ¥ A5 B B EMEH .

RPEAEIR K], 7es i, CBX2 13
TEKG D 40 L RTORS B8 40 M rh 3R 35, TR A 20 A AN
KA R rES. oS, CBX2 F %
TER] 2 0 B 40 i A S 235, TTAE YR 2 O B 4
oINS o AR SRR SR KB RIVEC T & AR
FE, FELIA 25 ZAEr 2 . Eid 551
FEANME X ebx2 64T RNA T4, K BBEE cbx2
B, W SR TT A exol 2GR
AR 2 FRAC . SE Tt A BT 2R B cbx2 FE T FL

o E K P2 % 2 32 /) sponsored by China Society of Fisheries
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i
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ENEER]
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(b)
2.0 r
E
o *
— 15}t
1] .5 ]
X 2
®E 10}
= X
E; (9
T2 o051t [}
=
e
0
1 2 3
R4
different groups
()

3 RNA FH/3 cbhx2(a). sox9(b)
foxI2(c) HIRIEEL
LA AH, 2 BIEXT R4, 3. 2imd
Fig.3 Expression changes of cbx2(a), sox9(b) and
foxI2(c) after RNA interference

1. blank group, 2. negative control group, 3. experimental group

fy Wy 9 A S0 A AT A R N 0 B 3 A
K 73 SR (] R e (0 A B HR 2 vh R 45 A AR
AT e, ABEFEEE R — KW cbx2 AT fiE
25 R S A M A R B S ok, PR TR Bk
TR AR A R AR A
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362 KorE ¥R

45 %

BT — BT ebx2 W UIRE, AR
i R A TP i VE G siRNA DL ebx2 1) 3k,
ER LI cbx2 5 sox9 WRIBE T, foxI2 )3
K AN [ JH o foxI2 J& Forkhead/HNF-3 A 5%
RN FRGE T — 5, B opl9al 1)
Rik, Z2HBEESM. KE SYREGERY, s0x9
BN R 32 sy BLEE A R ) FE B
A B S R A0 B Y AR, BIE SR 3R W sox9 5
maPERR I R BT, BAERIE T LT fEAK
R, Y cbx2 BAMHI IS, HEPE PR S AH DG A
sry Fl sox9 1) 2% 305 5 o A0 N REEARR, i 2 AR OC 3
R ik 1 S =™, CBX2 /E A PeG 2 H R ik
R 2H By, R W AL b R R AR,
HHWFIE R, cbx2 i W] AV by 5 DR % 538 1 34
TG R AR, NS 4 B2 I 25 R 3k
WY, cbx2—J7 T R REEPE R S L DAL, ol o B
Ff S 3 T sox9 B R IA MAERT b EAEH; 51—
5T 340 3 3ok 5 foxI2 A7 5 30 [ 2 T A0 ) 4 A
KAEF R RIRT, X AR RIEM, RV
cbx2 ] BE 38 13 I8 75 P 90 A G 3 B AN sox9 i foxi2
M3k, TS 0 28 i A1k o

A5 38 1 e g i PCR M gl b AR
IR T ebx2 16T i R iR & T A BR Y 2R A A
X, SR en, EMRKEFLRY, cbx2 R
Jo IR B . A28 R 3 R B R 2 B e
Ky EMERR D, R ARG S ) Rk KO
TORE, 7EAS D, CBX2 A 32 B0 I 20
ARG BRI rh s, 7EOP D, CBX2 S F %
e 1 o I RN 00 B AH B B &1 20 ffd b 235 . RNA
TSR R, cbx2 AR W A O FE B (sox9
Fl fox12) W335, NG SR ARV HAE 0 25 M i
KB THER B E T A

£ & 3 Hk (References):

[1] Alkema M J, Bronk M, Verhoeven E, et al. Identifica-
tion of bmil-interacting proteins as constituents of a
multimeric mammalian polycomb complex[J]. Genes &
Development, 1997, 11(2): 226-240.

[2] Bulyzhenkov V E, Ginter E K, Ivanov V 1. Interaction of
the homoeotic mutations aristapedia and polycomb dur-
ing ontogenesis of Drosophila melanogaster[J]. Onto-

https://www.china-fishery.cn

[7]

[10]

[11]

[12]

[13]

genez, 1974, 5(6): 634-641.

Katoh-Fukui Y, Miyabayashi K, Komatsu T, et al. Chx2,
a polycomb group gene, is required for Sry gene expres-
sion in mice[J]. Endocrinology, 2012, 153(2): 913-924.
Biason-Lauber A, Konrad D, Meyer M, et al. Ovaries
and female phenotype in a girl with 46, XY karyotype
and mutations in the CBX2 gene[J]. The American
Journal of Human Genetics, 2009, 84(5): 658-663.

Sproll P, Eid W, Biason-Lauber A. CBX2-dependent
transcriptional landscape: implications for human sex
development and its defects[J]. Scientific Reports, 2019,
9(1): 16552.

Matsuda M, Nagahama Y, Shinomiya A, ef al. DMY is a
Y-specitfic DM-domain gene required for male develop-
ment in the medaka fish[J]. Nature, 2002, 417(6888):
559-563.

TUR, KA, Bt B QAT SR LA £
TR B o ATt Tt D). 18 4%, 2017, 39(6): 441-
454.

Kang Y, Guan G J, Hong Y H. Insights of sex determin-
ation and differentiation from medaka as a teleost
model[J]. Hereditas, 2017, 39(6): 441-454(in Chinese).
Iwamatsu T. Stages of normal development in the
medaka Oryzias latipes[J]. Mechanisms of Development,
2004, 121(7-8): 605-618.

Arnold S J, Robertson E J. Making a commitment: cell
lineage allocation and axis patterning in the early mouse
embryo[J]. Nature Reviews Molecular Cell Biology,
2009, 10(2): 91-103.

Viotti M, Nowotschin S, Hadjantonakis A K. SOX17
links gut endoderm morphogenesis and germ layer
segregation[J]. Nature Cell Biology, 2014, 16(12): 1146-
1156.

Stower M J, Bertocchini F. The evolution of amniote
gastrulation: the blastopore-primitive streak transition[J].
Wiley Interdisciplinary Reviews: Developmental Bio-
logy, 2017, 6(2): €262.

Zhou X L, Sasaki H, Lowe L, et al. Nodal is a novel
TGF-B-like gene expressed in the mouse node during
gastrulation[J]. Nature, 1993, 361(6412): 543-547.

FRE R, BEYE. BRI 41 R IR RN 5 46 AR B 4H
BT HEFE[I]. KR, 2010, 29(5): 265-269.

Yin H C, Lii H Y. Embryonic development and primor-

R E K P72 22 3240 sponsored by China Society of Fisheries


http://dx.doi.org/10.1210/en.2011-1055
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1038/s41598-019-53006-7
http://dx.doi.org/10.1038/nature751
http://dx.doi.org/10.1016/j.mod.2004.03.012
http://dx.doi.org/10.1038/nrm2618
http://dx.doi.org/10.1038/ncb3070
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1038/361543a0
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/en.2011-1055
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1038/s41598-019-53006-7
http://dx.doi.org/10.1038/nature751
http://dx.doi.org/10.1016/j.mod.2004.03.012
http://dx.doi.org/10.1038/nrm2618
http://dx.doi.org/10.1038/ncb3070
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1038/361543a0
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/en.2011-1055
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1038/s41598-019-53006-7
http://dx.doi.org/10.1038/nature751
http://dx.doi.org/10.1016/j.mod.2004.03.012
http://dx.doi.org/10.1038/nrm2618
http://dx.doi.org/10.1038/ncb3070
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1038/361543a0
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/en.2011-1055
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1016/j.ajhg.2009.03.016
http://dx.doi.org/10.1038/s41598-019-53006-7
http://dx.doi.org/10.1038/nature751
http://dx.doi.org/10.1016/j.mod.2004.03.012
http://dx.doi.org/10.1038/nrm2618
http://dx.doi.org/10.1038/ncb3070
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1002/wdev.262
http://dx.doi.org/10.1038/361543a0
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
https://www.china-fishery.cn

3

S, S chx2 TETFEEIRIG K& A AR i R 3538 5 1 47 363

[14]

[15]

[16]

[17]

(18]

[19]

dial germ cell migration in culter Ancherythroculter nig-
rocaudalJ]. Fisheries Science, 2010, 29(5): 265-269(in
Chinese).

EHHE, KRR S, M EAL. T 8 cox 2 R ) 73 THHE 5
HIARIA[I]. LEWHAE R, 2019, 35(4): 69-75.

Wang X Y, Zhang J L, Shi Z Y. Molecular characteriza-
tion and tissue expression of c¢bx2 gene in Paralichthys
olivaceus[J]. Biotechnology Bulletin, 2019, 35(4): 69-
75(in Chinese).

Eid W, Opitz L, Biason-Lauber A. Genome-wide identi-
fication of CBX2 targets: insights in the human sex
development network[J]. Molecular Endocrinology,
2015, 29(2): 247-257.

Noguchi K, Shiurba R, Higashinakagawa T. Nuclear
translocation of mouse polycomb M33 protein in regen-
erating liver[J]. Biochemical and Biophysical Research
Communications, 2002, 291(3): 508-515.

Hirose S, Komoike Y, Higashinakagawa T. Identifica-
tion of a nuclear localization signal in mouse polycomb
protein, M33[J]. Zoological Science, 2006, 23(9): 785-
791.

Baumann C, De La Fuente R. Role of polycomb group
protein Cbx2/M33 in meiosis onset and maintenance of
chromosome stability in the mammalian germline[J].
Genes, 2011, 2(1): 59-80.

Wang D S, Kobayashi T, Zhou L Y, et al. FoxI2 up-reg-

ulates aromatase gene transcription in a female-specific

manner by binding to the promoter as well as interacting

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

[20]

[21]

[22]

[23]

[24]

[25]

with ad4 binding protein/steroidogenic factor 1[J].
Molecular Endocrinology, 2007, 21(3): 712-725.

Suzuki H, Kanai-Azuma M, Kanai Y. From sex determ-
ination to initial folliculogenesis in mammalian ovaries:
morphogenetic waves along the anteroposterior and dor-
soventral axes[J]. Sexual Development, 2015, 9(4): 190-
204.

Sekido R, Lovell-Badge R. Sex determination involves
synergistic action of SRY and SF1 on a specific Sox9
enhancer[J]. Nature, 2008, 453(7197): 930-934.

Kim Y, Kobayashi A, Sekido R, et al. Fgf9 and Wnt4 act
as antagonistic signals to regulate mammalian sex
determination[J]. PLoS Biology, 2006, 4(6): e187.
Chiang E FL, Pai C I, Wyatt M, et al. Two Sox9 genes
on duplicated zebrafish chromosomes: expression of
similar transcription activators in distinct sites[J]. Devel-
opmental Biology, 2001, 231(1): 149-163.

gAE RBHFH, 25580k, 5. K3 fiisox9al/bFe IR 1) e %
HRIEDHII. K223, 2019, 43(8): 1691-1705.
Zhang M, Zhu Y Y, Li W B, et al. Cloning and expres-
sion of sox9a/b gene in the large yellow croaker (Lar-
imichthys crocea)[J]. Journal of Fisheries of China,
2019, 43(8): 1691-1705(in Chinese).

Katoh-Fukui Y, Owaki A, Toyama Y, et al. Mouse poly-
comb M33 is required for splenic vascular and adrenal
gland formation through regulating Ad4BP/SF1 expres-
sion[J]. Blood, 2005, 106(5): 1612-1620.

https://www.china-fishery.cn


http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/me.2014-1339
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.2108/zsj.23.785
http://dx.doi.org/10.3390/genes2010059
http://dx.doi.org/10.1210/me.2006-0248
http://dx.doi.org/10.1159/000440689
http://dx.doi.org/10.1038/nature06944
http://dx.doi.org/10.1371/journal.pbio.0040187
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1182/blood-2004-08-3367
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/me.2014-1339
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.2108/zsj.23.785
http://dx.doi.org/10.3390/genes2010059
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/me.2014-1339
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.2108/zsj.23.785
http://dx.doi.org/10.3390/genes2010059
http://dx.doi.org/10.1210/me.2006-0248
http://dx.doi.org/10.1159/000440689
http://dx.doi.org/10.1038/nature06944
http://dx.doi.org/10.1371/journal.pbio.0040187
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1182/blood-2004-08-3367
http://dx.doi.org/10.1210/me.2006-0248
http://dx.doi.org/10.1159/000440689
http://dx.doi.org/10.1038/nature06944
http://dx.doi.org/10.1371/journal.pbio.0040187
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1182/blood-2004-08-3367
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/me.2014-1339
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.2108/zsj.23.785
http://dx.doi.org/10.3390/genes2010059
http://dx.doi.org/10.1210/me.2006-0248
http://dx.doi.org/10.1159/000440689
http://dx.doi.org/10.1038/nature06944
http://dx.doi.org/10.1371/journal.pbio.0040187
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1182/blood-2004-08-3367
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/me.2014-1339
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.2108/zsj.23.785
http://dx.doi.org/10.3390/genes2010059
http://dx.doi.org/10.3969/j.issn.1003-1111.2010.05.004
http://dx.doi.org/10.1210/me.2014-1339
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.1006/bbrc.2002.6480
http://dx.doi.org/10.2108/zsj.23.785
http://dx.doi.org/10.3390/genes2010059
http://dx.doi.org/10.1210/me.2006-0248
http://dx.doi.org/10.1159/000440689
http://dx.doi.org/10.1038/nature06944
http://dx.doi.org/10.1371/journal.pbio.0040187
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1182/blood-2004-08-3367
http://dx.doi.org/10.1210/me.2006-0248
http://dx.doi.org/10.1159/000440689
http://dx.doi.org/10.1038/nature06944
http://dx.doi.org/10.1371/journal.pbio.0040187
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1006/dbio.2000.0129
http://dx.doi.org/10.1182/blood-2004-08-3367
https://www.china-fishery.cn

364 KopE o R 45 4

Expression pattern and localization analysis of cbx2 during embryonic and
gonadal development in the medaka (Oryzias latipes)
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Abstract: CBX2 (Chromobox homolog?2), as a key member of the Polycomb Group protein (PcG) family, plays an
important role in gonadal development. Mice lacking cbx2 showed defects in gonads (both ovary and testis) devel-
opment, and some mice have exhibited male-to-female sex reversal. But little is known about the function of chx2
in gonadal development of fish. In this study, we used Oryzias latipes, a model organism, to investigate the expres-
sion of chx2 during embryonic and gonadal development by real-time PCR and immunohistochemistry. Real-time
PCR results showed that ¢bx2 was highly expressed in embryos at gastrula, neurula and organogenesis stages. In
bisexual gonads, cbx2 had a relatively high expression in testis. Immunohistochemistry results revealed that cbx2
mRNA was mainly localized in spermatogonia and spermatocytes in testis. And cbx2 was also predominately
observed in oocytes at stages I, II and III in ovary. In order to further study the function of chx2, we used microin-
jection technology to knock out ¢bx2. The results showed that the expression of chx2 was significantly decreased
after injecting siRNA, and thus the expression of sox9 (SRY-related HMG box 9) was down-regulated, whereas the
expression of fox/2 (Forkhead transcriptional factor 2) increased. This indicated that chx2 was not only involved in
embryonic development but also played a role in gonadal differentiation and gametogenesis in O. latipes.
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