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Y€ FFEFE A sry (sex determining region of Y
chromosome) ¥ i , M 75 3 A= 5 06 ) 52 HL 43
1k, HBK sox9 23 FEUMENEmMEMEHESEE . 18
X (Gallus domesticus) ', Z Jeta ik bl s Hk
dmrtl (double-sex and mab-3 related transcrip-
tion factorl) i i Hl i sox9 R IBFESFHEEL T
R, TR IR 53 1E B DG ] sox9 B ZZ
i Ik, sox9 HE PRI B ) 25 S 1 e TR A
KTENCIT S b FIAE ) A e o FE— ek Sl e
E TR K TSD (temperature- dependent sex
determination, Y BRI HIHRE) T€1 T8,
QNP 55 W) 62 (Alligator mississippiensis). 5.4,
(Mauremys reevesii), 2L H-ff, (Trachemys scripta) .
K F ¥ TE 6, (Lepidochelys olivacea), sox9 1E M
TSR AL T B R B R RGP h I ek, T
T Y0 SRR B s 1) A B e e 1
B ERGS, ROHEME2E 5B L H A sox9
1) TI) B 45 2 S 36 T4 IR S 1% A TSD M 431k
e SR 7, R BT R A ) o S B
N T sox9 7E GSD CAT sh ¥ 52 AL 1k
H IR AT, 1R DL R SR AH DGR

ARSI D) AR I v KR R AL sox9! Sy
BT L, RABIEEUAN T RNA T4
I RIREAR, WHLUE Mo T W58 Ko br 7
AR AL IR sox9 JEPERR PR FIE N, T
XJ sox9 KR TE h AR B LR SE LAl 8 D) e
ATIHUE, Ay [ B o AR i e v AN A Y 43
BLBE LA K e Ny B B A B R S AL Sl

1 AR TR

1.1 EORF LRI AR

AR SRS DI A 23 2% R IBOK 7= Ll & 7R
Fho KT 12 h AR B SRR S AE AL B
N fL, S . R b E T E R
AR h i TR, e BRI B (31.5+
0.5) °C, Z5 Ak a2 il 1 B 7 75%~85%. W%
fead fE e R A R AL s 0L, S BT 5 R ARG
DI IRBREE TR . e ik & 3 M EAE,
RS HAXR IR, sox9 T4 N sox9 1 Rk,
R 600 HCE P, MEfbad fErh, ARAE AR BN
Jit J2 B B I PR ) HE R I (] e A T
AL PR AR AR [ PRI PE R 2 A4 (gonad-
mesonephros complexes, GMCs)], [R5 AR JiG

FIFI ALY, FFHREGER 4] DNA DL G
M BB (2Z 5% ZW),  FAR PP 5 5 € T7 ik
Z: M4 Literman 95" [9AF9E . AHFSTERAS T WL
J7 BL22 B S0 Sl ) PR /S PR B &S vE
S SRR TR R N B AR TS WL B AR B G
TSPl R BRI, I W
“FREACTRZE 5t 23 W R R AT .

1.2 sox9 ERETMAMTREBFLERE

HR AR S50 2= 5 B AR AT 1 AR B s0x9 cDNA
ERJFH, X H 45 )T 51 (coding sequence,
CDS) X 4, &It 4F 5 7 shRNA J¥ 41, #4 1
sox9 T4 1Y 12 95 B AR (LV-U6-50x9-shRNA);
i 17 PCR 3¢ [ 3 159 JF B 8] 32 HE (open reading
frame, ORF) 4> K J7 41| (1464 bp), 4T ik
sox9 1Y 12 %5 7 3 4K (LV-EF1a-sox9-overexpres-
sion, OF). H1 | % 35 il 24 F AR A FR2A w2k
555 4 A0S 0 15 AR U BORL 5 B i A 7 i 1 B Y
PG T MR 4 KT 10° A /mL 56 ST, 2
A 2 K BE TR S By 125 2 BRURBI2H 22 i 3R
ST

rh AR B RGO AL 2 56 15 IR, @ R
EATPRIE R T RAFRYEON, I A A% m)
HFE A 5 uL sox9-shRNA 5 sox9-OE 15 )% 5 K ,
SRS R S AR IR SRR R E T
IR IR T kS Efl, RS 160 21 F1 27
AR, oy B HERRA (B)GMCs 43 51 F RNA $2
BUOMZH R e

1.3 RNA {ZEVFISERS S E & PCR (RT-qPCR)

PR £ 1 AR B VE IR 4 232 90 T TRIzol iR
7 (Invitrogen, 3¢ [#) H, AR i 5V U B 42 H
B RNA, J5 ff A 6 %% 5% il fl & (K1622,
Thermo Scientific, 3¢ [#) & i ¢cDNA, T %
mRNA K FE-EIR . LAY cDNA AR,
F2 R L ) BC W 12.5 pL PCR J W AR #& -
SYBR® Premix (TaKaRa, H4%) 6.25 uL, [ Fiif
51¥14% 0.5 uL, ¢cDNA 1L, ddH,04.25 L, 7F
ABI 7500 Real-time PCR 1¥ (Appiled Biosystems,
R ) FRE DT S8 T PCR RV . FilAE P
95 °C 2 min; A8k 95°C 5s, iRk 58 °C 30 s,
40 MERA, BALREDEL 3K (n=3), 5%
¥ Ess AXF IR, LA gapdh HNB IR, HIT
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FERIAR X ek A 222G 8, s giE 14
#/~ N meantSD, fifi H SPSS 4t 17 LI &R
J7 22457 M1 % Duncan [C 2 5 L3, P {H<0.05 8
IHEAGE R (3R P<0.05, “**f{3k P<
0.01, “***fL 3% P<0.001), KM Primer Premier 5
Bists 1y, RS YEsIME B LR 1.

®1 5|9F7)
Tab.1 Primer sequences
B 51453
gene primer (5'-3")
s0x9 F: TTTCCGACCGCTAAAACGACAC

R: CTCCGCTGACCAAAACTTAGCCC
dmrtl F: CAAGACTCTGGCTTAATTTCCCT
R: TTACTTCAGCACCAGTCCA

amh F: CGTGCTCTCATCTTCCTTTTCT
R:CTGCTGCTGTTCCTCCCAT
JfoxI2 F: GCTCGAAGGCAGCGTAAGT

R:CCCCTCGTATCAAATCAGACAG
gapdh F: GGCTTTCCGTGTTCCA ACTC
R: GACAACCTGGTCCTCCGTGTATC

E: FPAIERSIY, RARAGI.

Notes: F stands for forward primer, and R stands for reverse primer.

1.4 AWEYIFMABKRE-FLI (HE) 26

PR B rh AR B GMCs HEURAE T 4% £
R H B (PFA) ', F4°C FTRIEEK. R
H 50% OB e e, 2hJEHE T 70% LB
TSR 4 °C KIAMRAE . # R
GMCs )5 28 70%. 80%. 90%. 95% Al 100%
FIBE B A TR K . I RE AL
AT AR E ST R, YR R R R 5~
6 um, REHETE YT R BT U R T o8 A
i, MORZWREE = BRI B B QB85 , G
Z HE Jeta, Bk, HPMRERRET
Nikon 1F i 5% (HA) TSR,

1.5 HEWRNR

PEHET 5 ) GMCs AU 4 — ok 5e 4
WM, HOKIR A B S BRI OB E, f
FH$URAE 5 W (0.01 mmol/L #rBERRENIA K ) HEAT
FEaER, 95 °C UL L4+ 20 min, FY1 4]
EERGE, BmEEEARTALS L, ZEWF
B Lhe WABMAW, WHNEsE—biieg T4
L b, 4°CHFEHLK. WH, H PBST BRI

ERYI R 10 min, EE 3K, 7EEIRECIRE
T, X Ak TR N PO T hi A
F% W A1 DAPI 4 ¥ (286 nmol/L, Sigma, 3% ),
WE 2h )5, WPE3 WK, AR 10 min, P
G IMPLBC TR FNE B, TR BV %
5% (Nikon, A1 Plus) T XWAEHAM , AL i H ) —
PifsE . ¥ VASA (1 : 500, Abcam, #[H), K
$L CTNNBI (1 : 250, Sigma, 2£[H). B4t DMRTI
(1 : 100, SantaCruz, H), “FEH FOXL2 (1 :
500, BTN A 2 A Wy AR AT B2 ) ) 45 b AR
# FOXL2 ifh); xR —HifE R : ik
1gG594 (1 : 250, Invitrogen, € [ ). I 1 il
1gG488 (1 : 250, Invitrogen, & [ ), I ht ¢
1gG488 (1 : 250, Invitrogen, 3% [®) MY H fl 1gG-
594 (1 : 250, Invitrogen, 3 [#),

4+ HH
2 iR

9T BRAff sox9 £ A s R IR 1 i
HARVER, ) 9200 % 76 fa s R e 57 i B
DIReSE e H AR 2 15 W rh AR B ARG 1A
47 sox9-shRNA Tk sox9-OF 1 ik Bt il
MR TR, FEPERR A0S SHTES 16 1 (b3 )5
2936 h) {7 T AR sox9 1) ZZ IR i A5 A
(IR F RN, HH2RIE 80% UL F)(A 1-a)
Flid 323K sox9 1) ZW IR i 52 0 (3R 3k 4 32 T
300% LA E)(E] 1-b), 38 3 g iR 434k T 1) LA
Bk e B MR RSB, FRT
sox9 FE K Y T Bl g FIRTSRFST

2.1 sox9 EFEMITHEETR LR

s0X9 ARG 77 FE P& HERR b4 & T 2 4k M
ZH 2K S X AR sox9 J5 1Y 2Z R Ia P AR k47
PRI AT . R R NS R I, 5 27 W
X RE A 77 PR S R (R T -1); YRR
ZW P RR AT B K (BB T -4)0 sox9 @A 5 1)
ZZ VEREI AR, S MErEE ARSI T -2,
3 WU HER @ BN, 5 21 WX g
77 PR R IXGR AL 2 AR, B IX kAP
R AR ZR (R T -5); XF HRZH ZW M B 1 o
XEBAE, B8 XE LA WA A 2R 250
(R T -8)o 3 Fofr A 1 M TR A 5 4 22 S AR 56
27 W A (KRR T -9, 12, 13, 16). sox9
R ARG 1 ZZ PR RRBE T X S AN R R B AR AL
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1 EBREREBEHNERES T
RT-qPCR #& M £3d LV-50x9-shRNA (a) T4 A1 LV-50x9-OE (b) id RILH M R G R Y SE, 5 16 LM+ sox9 mRNA I RETIIEH . 1.2Z
A, 2. ZZ+s0ox9-shRNA 4bBEAH, 3. ZW XHHEAL, 4. ZW+sox9-OF AbHE4L; ** P<0.01, *** P<0.001.

Fig. 1 Efficacy analysis of lentivirus expression vectors

RT-qPCR analysis showed that expression changes of sox9 mRNA in gonads of stage 16 after LV-s0x9-shRNA (a) and LV-50x9-OE (b) vector systems

infection. 1. ZZ control group, 2. ZZ+sox9-shRNA treated group, 3. ZW control group, 4. ZW+so0x9-OE treated group; **. P<0.01, ***. P<0.001.

FHE 27 WIRT B MBS, MR S ERE
AR (KRR T -6, 7, 10, 11, 14, 15),
LS B e 5 el A S

sox9 AKX G ZZ P R6 VERR P & 78 e I 64 o
A A, i 2 A A A RE R VASA SR
GaPE DY & B, A 5 20 i 32 L9347 7E X IR
4 zz HREE R X R B (E R I-1, 5, 9, 13)
M ZW PR B XN (B 1T -4, 8, 12, 16).
TE sox9 MG 56 21 3] zZ YRR, AR AR A
B o X AN T X YA oA (B -2, 3, 6, 7),
227 IR, AR A0 R AR R o A B i 2
56 4 MR ) B o X A A A (B T -10, 11,
14, 15), #E—2UERH T kA . SEih
LI CTNNBI (—Fh 4 fE 6 s M, SBE&E A
G55 1) SR RE D e (N A Bl s MR B 1 P R
¥, %R B T AR I P R T X
P 2 240 LA R A e R B T DX 4 %) 4 B L
(ERR T ).

S0X9 BAKJE 77 W RG M B P M A 4 7 K
A Fn 2 & 69 R L5 A B AL FT HE—
TR MEVE R B 0 2, N F IR b T
A sox9 PR I 43 A0 BT dmrel (1] 2-a) F1
amh (anti-miillerian hormone) (%] 2-b) L Az M43
fBIH T foxI2 (forkhead box L2) (& 2-c) Fik 5
M, RT-qPCR Z553RWoR, 755 27 WX IE4] 727
PERE YR, dmrtl FIl amh mRNA F 5 R 3K, foxI2

mRNA RINBAR; FH/, FEXTHRZ ZW YRR
dmrtl F1 amh f% 32 15, foxI2 1 3 ik . @K
sox9 J5, ZZ YERRT dmrtl 1 amh mRNA 7K H
BTN, M foxl2 mRNA Wi 2% i (K] 2),
AL, S AR G AR I T sox9 MRS 56
21 30 (I -a) 0575 27 399 (& A T -b) M iR
DMRTI Fl FOXL2 £ [ ik A8k . 45
7R, DMRTI K404 T X% 4] ZZ P B o
XA I sertoli AU A ANAEAZ H (EIRR T -a-1, 9,
EI R -b-1, 9), MMizeXt AL ZW PR H R L H:
LKiEES (BRI -a-4, 12, ERRN-b-4, 12);
FOXL2 @ N ZW M IR A 41 i 1 20 Ji 4% vp
(F M -a-8, 12, ERLM-b-8, 12), WifE ZZ 1
i v B A R B L2 E S (BT -a-5, 9,
FEIRRIT-b-5, 9). il sox9 J5, fE4# 2Z PR
i FOXL2 A8 iA S H Bk £k, m
DMRT1 & [ 19 2 ik 12 W 208 32 2 JL-F 78
XK (MG, ZZ g (KRRIl-a-3, 7, 11,
El R l-b-2, 3, 6, 7, 10, 11), {XAESE 21 )
i 27 PERR (2/15) v, [RIEAG T3] T DMRTI
1 FOXL2 MR R IBMZOLIE S (A
B, Zz gpsed) (Kl -a-2, 6, 10),
LV-50x9-shRNA 1% % Z7Z & fé J& M IR 44 s
HAE A M RERITAEY], W
fI% sox9 FEPR B SR HE 15 T rh AR 85 ZZ 1 B 1)
M5 W . RS W, T LV-sox9-
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ZZ+sox9-RNAi W

St.27

1 mm

Ms

1 mm '

St.21

St.27

L ik

EhE 1

sox9 BURIG ZZ FERR M BRIV R BV (L

Ao

1~4. PR R A T 2 sox9 MG, 58 27 W) ZZ PRI AP WS04k . Gd. PEIR (T 35 (o e 28 Bl Y, M. s 5~16. HLE Zeti W %% s0x9
ARG, 521 W (5~8)s 27 H] (9~16) ZZ MR N #BEE ML o ge. AEFHANAE, sc. SCFFATAL, Med. BERTIX, Cor. R X (B & ELARE L

RN 5> ). FIE.
Plate |

Phenotypic changes of ZZ embryonic gonads after sox9 knockdown

1-4. the morphology changes of ZZ gonads of stage 27 after sox9 knockdown were observed by stereomicroscope. Gd. gonads (circle it with a yellow
dotted line), Ms. mesonephros; 5-16. H.E staining showed the structural changes of ZZ gonads of stage 21 (5-8) and 27 (9-16) after sox9 knockdown.

ge. germ cells, sc. sertoli cells, Med. medullary area, Cor. cortical area (the dashed black line represents the boundary between cortex and medulla). The

same below.

shRNA ZbHfE 1 Z2Z RBGH, 565 21 I, 80.0%
(12/15) PERR MM 7 a3 5 565 25 WHRY, 87.9%
(29/33) 1 BRI IS 0 Ak R 1, P 3 2 SR A 1
(#2).

2.2 sox9 EEMINEERSHR

DL EINREBR A SR, sox9 & P AR L
S HEPEVERRIE O 75 DB AR Y, e 2 &
BV B MERE WEVE R . AR, S T RGE sox9
FER e FphiFs T rh AR RN S LY A1k
MR 22 F 53T K50 Br sox9 3 RIKE 1Y ZW
JWRJif 2 5 BB A A M i

sox9 iTRAJE ZW IEfetRga & A T
WRUIAR HE Be s, 555 27 WXt Zw 4k

J (R 0T DX e BE AR Ak, 43 AT A Ko Y 28 s 25 )
(KRIV-1, 5)#HIL, sox9 328510 ZW 7 i
SRS R IR 8 IR E S ZZ PR RL A 2R
A2, ABERE X W A s, Hibsdb
o EPEPE R A LR S Ry (PEER), WA
sertoli SZ FEAN L (KR IV-2~4, 6~8), BLHPEAR
S HEE S TT ), MR RN

sox9 it Rk G ZW PE G MR P B AR A Fo
KRG )R E5H TN RT-qPCR 4%
B, TEILERIK sox9 S5 EE 27 1 ZW PR,
dmrtl (€] 3-a) #1 amh (€] 3-b) mRNA 3£ ik /K F
BE BT, W foxi2 (Kl 3-c) mRNA 23k M| i 2%
T /. DMRTI1 Fl FOXL2 & [ 1) fru 28 SUbR e €4,
iR W, T8 ZW PR 50050 R 3A sox9 )5,
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Z7+s0x9-RNAi

VASA/CTNNBI1

50 pm .v 50 ) , |50 pm 50 um

St.21

Merge/DAPI

50 pim’

¢

VASA/CTNNBI1

50 um 5 5 5 50 pm

St.27

Merge/DAPI

50 um

EhR 11 sox9 RUiK/E ZZ FRREMEBR P EFEMBA D AT 4L
VASA I 5 W Qe M52 sox9 MG, 55 21 (1~8)+ 27 A (9~16) ZZ 11 it A= 5t 40 M () 43 A A8 A o

Plate [ Changes in germ cell distribution in ZZ embryonic gonads after sox9 knockdown

VASA immunofluorescence showed the distribution changes of germ cells in ZZ gonads of stage 21 (1-8) and 27 (9-16) after sox9 knockdown.

1.5 157 s 1.5
E n.s. = |—| Q
= L S - 3
X o 1 e 23 T
ﬁ%lo == %EIO «I» ﬁ;lo ok
R Z5 % 5
< © m .9 = 3
= < ‘» <z
iy 2 3
g # & # £
— 2057 QﬁO.S o~ 205 ns
:§ g S o = g o
Sz S 2 |2
5 [0}
E I o o O O 1 O W e B I
1 2 3 4 1 2 3 4 1 2 4
S 2 5] SEHG2H ) S 4 )
experlmental group experimental group experimental group
(a) (b) ©

2 sox9 MIR/E ZZ PRt AR PR R M R E R RIZ T
5527 #3 2Z HERR dmrtl (2)s amh (b) A foxI2 (c) mRNA (IR IEAE M. 1. ZZ nor, 2.ZZ control, 3.ZZ+sox9-RNAi, 4.ZW control. **. P<0.01,
##x P<0.001, ns. TRFEER: FHE.

Fig.2 Expression changes of male- and female-specific genes in ZZ embryonic gonads after sox9 knockdown
The expression changes of dmrtl (a), amh (b) and fox/2 (c) mRNA in the ZZ gonads of stage 27. 1. ZZ nor, 2. ZZ control, 3. ZZ+s0x9-RNAi, 4. ZW con-

trol. **, P<0.01, ***  P<0.001, n.s.. no significance difference; the same below.

DMRTI % (A#0A SEM MRS XA ERRE  10~11). 7 A — 4> ZW ¥ Bt h [\ o 4
HIik, FOXL2 £ H Rk T FEIFARMBIRE R, DMRT]1 1 FOXL2 26 55, t—2 Ui it
15 BE A I 2] H 9 e (5 5 (KRR -2~3, 6~7, AP AR S B e [, M E AR (IR V )
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ZW control

DMRT1
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FOXL2

50 um

Merge/DAPI

50 um

ZZ control

50 pm

50 um

50 pm

50 pm

50 um 50 pm

(@

Z7+s50x9-RNAi

ZW control

DMRTI

50 pum 50 um

FOXL2

50 um 5 50 um

Merge/DAPI

50 um

50 um

50 pm

50 um

(b)

KT sox9 SRS ZZ REBR MR P IR R U ERN S H Tk
G g% RGP AT I sox9 MAKSE, 28 21 W (a) FIEE 27 3 (b) ZZ M DMRT1 F1 FOXL2 & [ R IE 5 A B4k

Plate [[I Distribution changes of male- and female-specific proteins in ZZ embryonic gonads after sox9 knockdown

The expression distribution changes of DMRT!1 and FOXL2 in ZZ gonads of stage 21 (a) and 27 (b) after sox9 knockdown were detected by immuno-

fluorescence.

DL Eg5 LM, 3R 5K sox9
SLBERE S T R AR ZW MR ) e DT ) 204k
BARSE i R, LV-s0x9-OE 435 19 ZW IR G
RE R 27 WINE, 42.5% (17/40) IR G R 5 30
IUEE IR (3% 3).

TEAFHE S Pyl s FIPE IR AL h - sox9
BN HA AR . ARSI i R N T BE

1 K F= 2% 2 32 )6 sponsored by China Society of Fisheries

KA RERAF I, MNIER M HiE /R T 7EH
AR PR A A R I8 sox9 J5 & AR E
BN AL LS, B sox9 J& AR S
AR AT LN, S 5B R

IINER (Mus musculus) sox9 52 PE 51 P € £ 45
FEH sry W EIRYE, JFEME sy R3K, HHOE
SEFE SR AR I A3 A0 52 U B & R AT A
W B 2 WS R B, sox9 B (B
T7% Feik i) s S 2 XY /N A b 1 e
AT PR, I8/0 sox9 JEDR 50% 534 1)
23 R AT o3 M e B2 FEER sy IF LT,
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32 LV-sox9-shRNA R 727 PR R MR MR 8 R st R

Tab.2 The number of male and female gonads and the rate of sex reversal after LV-sox9-shRNA infection with ZZ embryos

g Hikil ik i SRHA i A INE SRl SRR
stages groups no. of embryos no. of testes no.of ovaries no. of ovotestes sex reversal rate
#2144 XA ZZ 34 34 0 0 —
stage 21 ZZ+LV-50x9-shRNA 15 3 10 2 (10+2)/15
R ZW 35 0 35 0 —
27 XA ZZ 42 42 0 0 —
stage 27 ZZ+LV-50x9-shRNA 33 4 29 0 (29+0)/33
R ZW 39 0 39 0 —

Ve MEPERTMENE T 2 =(ZZ 00 SRR+ ZZ 90 S U BO/ZZIERR B 8 I R R A B LS DL R A B R S S S (I < SR RN
FEMEE R N

Notes: Male-to-female sex reversal rate=(no. of ZZ ovaries and ZZ ovotestes)/total no. of ZZ embryos; the reversed gonads were assessed by phenotypic
observation of gonads and immunofluorescence staining of male and female proteins; “— indicates that there is no sex reversal in the control group; the

same below.

ZW ZW+s50x9-OE 77

ERR [V sox9 iTFRIEREE 27 A ZW FERR MR IR BTk

Plate [V Phenotypic changes of ZW embryonic gonads of stage 27 after sox9 overexpression
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Fig.3 Expression changes of male- and female-specific genes in ZW embryonic gonads of
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stage 27 after sox9 overexpression
1. ZW nor, 2. ZW control, 3. ZW+s50x9-OE, 4. ZZ control.
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Plate V  Distribution changes of male- and female-specific proteins in ZW embryonic gonads of

stage 27 aftersox9 overexpression

1-4. DMRT1, 5-8. FOXL2, 9-12. Merge/DAPI.

&3 LV-50x9-OF R ZW B R 1 BR A MELE R 8 R M s %
Tab.3 The number of male and female gonads and the rate of sex reversal after
LV-50x9-OE infection with ZW embryos

UNE R (i

I 4] A5 Jefa Hu A 2RHA LPEE v o, of iU EES
stage group no. of embryos no. of testes no. of ovaries y sex reversal rate
ovotestes
55273 XL ZW 33 0 33 0 —
ZW+LV-50x9-OE 40 0 23 17 (0+17)/40
IR ZZ 30 30 0 0 —

e METE R R =(ZW BB B Z W BE S U Z W R EL

Notes: Female-to-male sex reversal rate=(numbers of ZW testes and ZW ovotestes)/total numbers of ZW embryos.
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The role of sox9 gene in male gonadal differentiation of
Pelodiscus sinensis

LIANG Xiao *, JINLin*’, LIPan’, YANG Bangsai ",
QIAN Guoying *,  GE Chutian ", SUN Wei >
1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Institute of Animal Sex and Development, Zhejiang Wanli University, Ningbo 315100, China;
3. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China

Abstract: Chinese soft-shelled turtles (Pelodiscus sinensis) possess apparent sexual dimorphism on production traits, and the
realization of all-male breeding is the important measure for the improvement of the industry. In this study, the highly con-
served gene sox9 in vertebrate male differentiation was chosen as manipulating object, and by injecting Lentivirus-sox9-shRNA
interference and overexpression vector system into embryos before sexual differentiation, we discussed the specific function of
s0x9 during the early testicular differentiation of P. sinensis from the level of histology and molecular study. The results of the
loss-of-function experiments showed that the appearance and internal structure of ZZ embryonic gonads with sox9 knockdown
underwent significant feminization, and the germ cells presented female distribution pattern. The mRNA expression of male
specific gene dmrtl and amh significantly decreased, and that of female specific gene fox/2 obviously increased. Besides, the
expressive signals of the DMRT1 protein almost disappeared, while FOXL2 protein was activated and abundantly expressed,
indicating complete sex reversal from male to female on gonads(ratio of reversal: 87.9%). The results of the gain-of-function
experiments showed that 42.5% of ZW embryos overexpressing sox9 differentiated towards male. The expression of dmrtl and
amh were upregulated while fox/2 was downregulated, and the fluorescent signals of both DMRT1 and FOXL2 were detected
simultaneously in the same gonad, indicating incomplete sex reversal. These findings above demonstrate that sox9 is the neces-
sary gene for early testicular formation in P. sinensis, and it does participate in the process of regulating male differentiation,
which establishes theoretical foundation for the following analysis of sexual differentiation mechanism of P. sinensis and

provides breeding target for realizing the sex control of P. sinensis at the same time.
Key words: Pelodiscus sinensis; sox9 gene; sexual differentiation; sex reversal; male
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