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BHRX”

WE LR, MR SRR T G K & B EIR B, R D9l B RO AL 4 3] 1k %E (temperature-
dependent sex determination, TSD). TSD HJ4>F LA B2 AN 8, R s FEAVE IR o4k 1) > FERDANE 2. A ssEd
FAk ST AL RIS T B IC 1 Sow9 HERIZE LT B VEME IR o0 A I AR 52 DR, O TSD sl il o sE FIVE R K & 1) 43
FHLHIBF F B8 7 3L, qRT-PCR &R, MPHERRLAETH 17 JHS, Sox9 2377 1R ¥ (male-producing temperature, MPT)
PERREE S S R, 7R F7 ME IR ¥ (female-producing temperature, FPT)E R A RiEKPIRAK. G bt —PiEsE T SOX9
FEAR MPT frtE RIS, HEMT Sertoli AIALIIEZ Y. RIEB#HLWEIR, 5 MPT MM, MPT—FPT 4 &+
(16 HHE I Sox9 RIEEM 17 WL H B3 FEMK, R Sox9 REPLE M BIREFEARI. [FR MPT PEARE I MBI RS, Sox9
RILERE T M. DHEESRKRITAER, 2 Sox9-RNAI AEHJE, 90.9%(20/22)11 MPT P IRES MW EMEPEAL, 25T X i 2R

H, BEOXIRIL, 1H Sox9 MR EE T HOMME ) MEVE M08 . FIRIEFIREA, Son9 4L H-A T T 58 hu 2 Ah (0 DG S 45 IR

25 TSD KI5 AL % .

KBEIA Sox9 FEP, MEWH, EIHOBIER GE, ZLHG, RNA T

FRSES S9174

L RAT B, AR 58 2 Bk T IR
6 B AR A PRI, R et A R A 1)
7€ (temperature-dependent sex determination, TSD).
TSD B & B A 5 0 R0 K ER 43 i 5 A 1 2R 55 (B
FELLH AR, Trachemys scripta), &3 ERFE 2 HR/D
PEGL AR, BN I 2R Re g e 1A
PEECMEPEN S, PRI LR 5 S8 AE D) M I i DR A
7 ¥R 7€ (genetic sex determination, GSD)AHLL, TSD
I FHLHEIEE N R e, KR AN, AR IE D
AEFE R a. RS T WL 3 2 )
RN, BHBCEYIE S, OSBRI SR  A
RIF(FER)? b, BRI EE R R SR 70)
P iR m) 52 AL B ER S04k ? TSD 4> FHLEE B 5T 4R T
b1z 90 AR, EBEL AR MEN TR
SO HH O A LR 1) e B R Rk 2 BTt 7, (B T R PR
I 2 o PR S5 ROR T B HE AFE. TSD Bh ) (AN 41H-1R)
BRI G, JRRA W RER P DIRERT T . &
i, AL EES T ML H AR A RNA T
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AR IR IR B R PR A 1 1) e e 7 2 EAG R 2 IR
SEI . FES 550 e AV IR 0 I S B S IR o
Sox9(SRY-related HMG box gene 9)3& [X] /& 7 2 ) 8]
EEORSF ISR, BAT SOX S M B AR 5F ) HMG
ikl N, EERZ Sy BRI, Sox9 HIRIE
W T IR HEPE I ) P B, H. Sox9 R 2 5]
FECHEPE ) MR (3600, FE 5 28H, Son9 FEMETETE
i ik B 3 m T HEE AR, 25 5 AR
VAR A L 63 #1 Sox9 W2 5 Jo KRG 8L ) 0 AL, 72
TSD Zh¥H, 5 Sox9 £E 53] MPT 1 iR P R4
BT FPT IR, (HE56 Sox9 N2 S A UUE JE A
B, BOEBT SR, FPT ZLH A IRiR AT I5
A ACEEIN G FIALBE ST, R AE RS, Sox9 HIFR
ISR 2 R0, DL ERFRR I, Sox9 RTTRES
Y5 TSD Zh iy fE 2L 14 il o A B, A HC R A4 ) i
FAE MY 2D BEIE A 2E.

N T HEFE Sox9 1E TSD I HARIIRE, AL
ZLH A0y TSD shi AL, SR8 2 8RN S 1)
RNA FIEAR, 787 Sox9 TELLH-fo 5 A 52 4,504k
W EARDIRE, O TSD 23T HLBE ) g A 5 AL A,

1 MR57E

1.1 ZIE S5 L R IR R E

CLH ARG 0 R H IR U, SRR ()45 i £
FEONJE 12 h 2, SR F TR IR R R R AL 2R S AT
. K REMZROENE AT, BT b,
i LA NG FE AL, KRR W E N
26°C (MPT) Al 32°C (FPT), i & % il £ 80% A 45 ,
ST M U AN B R Rk bR . WAk 2d J, W
SRR RE TN 2 1) A OP 2 15 R Bk T R s 94k 6d
Ja, PR EEE RS2, HENY
W, MM ERE. MAHARKRTE 25 16
(St.16), 73 744 150 AL G A MPT 8% FPT # 2
FPT 8¢ MPT JE 4k 401k . Wbl fEd, #&MaF
ki & B B, W &N F R A A R
PERR, FT & RNA fEEURAZUEAS oM. L5
BAERR P A& B R B 7 B BT (A DR sL s
BN AR RN A )
1.2 MEMERE)LE

21 H-f B iR 78 e L TE I RS 7R A Ak 2 St16
i), Xt MPT f 5P i3k 47 M — % (17B-estradiol, E2,
Sigma, EE)ACHE, 7EIEX RGO 7247 B i 0
10 w1 95% LI (6 JEL2H) Bl 20 g/L(25.64 mg/kg) E2,

BV 150 MFaER; 55 K, EEHR AR [H 7 & Y
LY. BT MFEME T ks, gk 17,
18, 19+ 21, 23, 25 MAIRARTEARH T 5 RNA 424K
1.3 8% F K LV-Sox9-shRNA By #4312 & fa iE

FR4E AN 2L H AR Sox9 FER g bS X 741, H
b A R R DA W) BE N I g A X T R e
shRNA J¥ % , ] & Sox9 12 i % T # # 1k
(LV-Sox9-shRNA-GFP), 4% 4 4018555 2k U
JFURE B G A 7 e g B A Bk 4 W (10° UL, b
WgE ), R R AR S (VRO B GFP 4y
JPHME R FE R . Sox9-shRNA SEA%Z L 7 51 N
5" GGAGGAGAAAGTCAGTGAAGA 3'. ZLH-f152
A5 OAE DA AR IE IR A5 T AL 2 St.15 I i) MPT
JERBIEEN 10 wl 1895 8 (1x10° U/L). S5 4353l
f£ MPT K FPT 8 AL i 2 T ¥ 25 304k 0 i 41
(LV-NC-shRNA), H2H# 300 Mfaon. Ei et )q
BT HEIE T 4k S mA, Ucse 25 R iG H T
JERFREX.
1.4 RNA fZEUFA cDNA & &K

% Trizol 7] & (Invitrogen, 3 [E)#1E 771k,
MELH A AN F R E I AR IR AR 1 i b 4R BUEL RNA,
FH 2540 0 SE A% BB A% BR B 1 (recombinant Dnase [ ,
Rnase Free)(TaKaRa, HA)EFRH A1) DNA 445,
K TR AZ R I 5 A (Nanodrop 2000)3 5 ¥ F& Al 4l
FE . JFF 1% 358 I 0% ek i e vk A 0 ot . s
Fermentas & % 3 i #) & (K1622, Thermo
Scientific, 3¢ [H )& A cDNA, H T Sox9 %
mRNA 7KL 73 Hr.
1.5 qRT-PCR

HRHE DA LI HAR Sox9s Gapdh FEH T 5% 1T
R PES19, CLA R cDNA AR, f#iH SYBR®
Premix Ex TaqTM Il (TaKaRa)Ft ] 12.5 pl M4
#%: SYBR®Premix 6.25 pl, Forward Primer 0.5 ul,
Reverse Primer 0.5 ul, cDNA AR 1 wl, dH,O
4.25 wl, FJH ABI 7500 Real-time PCR 1% (Applied
Biosystems, 3&[H){% & T 525017 7%t € & PCR
P 95°C TiAE T 30 s: 95°CAEME 5s; S8°CIB K
30s; 40 MEF. LIRS RE 3 ANEE K
THEMNE, LA Gapdh 1ENNZ ], FIH 2-44¢ 75
BT Sox9 FELLHAME R AH XS Rk &, 519
W 1.
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Table 1 Primer list

Primer name Primer sequence (5’ to 3")

Gapdh-F GGCTTTCCGTGTTCCAACTC

Gapdh-R GACAACCTGGTCCTCCGTGTATC
Sox9-F CAGTCCGAGCCATTACAGCG
Sox9-R GCGGGTGATGGTCGGGTA

1.6 AEVRAAKRE-FRLLE

BECH R ERALRRE T 4% Z RHHN,
ACIHE 24 h J5, N 50%BEM K 2h, BT
70% B2 4CKIIRAE. ERI RS Tk T4
ZUEIREEIE, @ OB ERIK. —HREW. A
A AT E A ESY) A L S5~7 um &
FERE. U AT RS . LR L i 3
CEREEK MBI . IRARRZS. i, Bragets,
K E . TIEE S48 (Nikon) TS HIHE.
1.7 ®REXRKEE

FO) R AT RS, s B OB
FJa s TEON 0.01 mol/L AT AR IRINVE TR, 95 CHilsfE
2 20 min, A EEFIR. EH FW%IEH
W, 3%FMiEAEE, 0.3% Triton X-100)H = i
WE 1h, WEHALELZ R, 250 %bt
Sox9(1 500, AB5535, Millipore, 3£ [H). B #i
GFP (1 : 250, Abcam)fl i i CTNNBI (1 : 250,
C7207, Sigma), 4°CiT#. FIMERR £ il 22 vk
PBST (0.1% Triton X-100, 0.01 mol/L PBS) j& %
10 min, HE 3K, EERECIHAEET, BNy
% 1gG594(1 500, A21207, Invitrogen, 3% [H)F1
IR BT L IgG488(1 : 500, A21202, Invitrogen), Ui
H 1h, FH PBST i&E¥E 10 min, HE 3 K. ¥
DAPI(286 nmol/L, Sigma)i % I # Y6 4L & 5 min,
FH 0.01 mol/L PBS ¥t 5 min, & 3 K. MK
TR KM, T IR TR B4 (Nikon, Al
Plus) FALEZ4AHE.

2 & BB

2.1 Sox9 BUREARFEIRIEER

N T T Sox9 FE PRI TE T 5 A0 05 284 1k 1) ke v
MIFER, BATE DT T Sox9 TEMEJG A [F K B I
T M R R RIS 1 L. qRT-PCR 45 )R &R,
517 BARF,  Sox9 TE 7= KR B (MPT) P4 it/ (1) ik

BREFETMEEFEPD MR, FT ok s
W A—5 19 1. BEEMKBAKE, Sox9 /£ MPT
PERR P R FRIA EE DN, 25 22 Wk B i e,
UG 4EFF s KPR L. R FPT AR, Sox9
FEBEA G R B I R 4 28 4 17 A AIK IR RIE K P
(K 1).

N o i =
IS = o0 =3
: T

Sox9 relative expression

<
)
T

15 16 17 18 19 20 21 22 23 24 25 26
Embryonic developmental stages

Fig. 1 The expression pattern of S0x9 gene in
embryonic gonads of T. scripta
The mRNA expression of Sox9 in gonads of different stages (15-26) at
MPT (26°C) and FPT (32°C), determined by qRT-PCR analysis; Gapdh
was used as a reference gene. Sox9 exhibited a highly MPT-specific

expression pattern in early embryonic gonads. Data are means+s.d.; n=3.

A S B Gt — B T SOX9 &
FI7E MPT Al FPT T AR & B HA R AG PR IR 3Rk
ZE SR e Ar, Lh B BRER M (B-catenin) fu JE K
Pt SR B R TERREE K. ol 2 B, FEPERRSY
b2 BIHI%S 17, 19 H1 MPT i, SOX9 &K
BRI, ENT AL, AR R L3R
1k, TG FPT M4 i o R A I 21 SOX9 & H
Fik. BHE 21 W, AHAMERSLCEFER TR,
MPT MERR B R X B 1L, BEFRIX KB, HEHEERE
B, T FPT MR RIX K E, BERIXBM, KiE
A AR AR AE R IX . eI, SOX9 E A KEE
AT MPT M iR SR 40 i w4 B 40 P Az o, L%
JRUGAFEANRL. A MR EE— P K E, MPT HE
B R X — IR i R A 2, BER X SR E
TEREZ, SOX9 I KERIL. 1M FPT MR K i
H—PRE, BETUEM, HARKNE SOX9 &M
RIEMFRIEGESH 2).
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MPT(26°C) FPT(31°C)
Sox9 Sox9+B-catenin+DAPI Sox9 Sox9+B-catenintDAPI
St17
St19
S(A,Lm
St21
St23
St25

C 150 pm

Fig. 2 The expression and cellular localization of SOX9 protein in MPT and

FPT embryonic gonads of different developmental stages

Immunofluorescence detection of SOX9 protein in the gonads of different stages (17-25) at MPT and FPT. SOX9 protein was mainly localized in the

nucleus of pre-Sertoli cells in the medulla of the MPT gonads. pre-sc, pre-Sertoli cells; pge, primordial germ cells.

R T BT Sox9 R 55 5 1 1 1
YoE R ER, RATHHT TR B R SR, R
Sox9 ) FE % 2 15 BE A I B o T R AR e, BA K
X T N S N PR L 16 IR K B I MPT —FPT
BEEHLKER, 5 MPT HIREME, MPT—
FPT MR Sox9 MFRIARTE 17 HIRT LI 46 W 2% b
K, 19 #ARF, HFIEKFO L NIHE R FPT £
NS (B 3). X BLEH,  Sox9 RE M X 3 1A S BT (1)
FPT W¢ Ak i BE . A ), 7 FPTHMPT i 2,
Sox9 FiLEFE FiF, Z 21 MK EEBEE T FEIYW
MPT /K~F. DL ESE R ERW, EME MR 51 26,
Sox9 REXT Ik 574 4 {0 PR e B, Rk Ty KR
TUREABA, BAEEESYE TSD Wikt 71
.

2.2 BEBERT Sox9 BYRIEIAIE

FERIR B HESI Y, AR ME R 7E M o

TE AR AL i R . BRI

®—©: MPT
®—@ :FPT

O=—0O : MPT—FPT
O—O: FPT-MPT
0.4
1.0 _0.3
08102

0.1
0.6+

0.4+

Sox9 relative expression
(=)

02+

Embryonic developmental stages

Fig. 3 The response of Sox9 to temperature shifts
in T. scripta
gRT-PCR of Sox9 in embryonic gonads at stage 17, 19, 21 after
temperature shifts, showing the temperature-dependence of Sox9, prior
to gonadal sexual differentiation. Data are meanss.d.; “*P < 0.05; ™ #p <
0.001; n=3.
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J SRR 31 (TSP) 136 B A% N, 3 ik o 42 M 31 ke o
S I DA 1) 3% 32 R B 3T 1 T R P K g g s,
N T 3E— 25 W Sox9 7 TSD M M iR 234k A F i
BAER, BAVHT T E2 A5 H) MPTHARF Sox9
221k 4k. qRT-PCR &R, MPT JRJGTE 16 4
I B2 PSS, Sox9 WIRIARTE 17 BT 46 SR
NS MPT Xf BRALAHLL), 200 T FPT X fR 41K
F, HENREMBRESREE ). XERW, Sox9
A SZ e RS, LR R/ & AR e
SPACTHT ) 17 W, $2om . E R W AR i 0
Sox9, A A w1 .

®—©®:MPT O—O :MPT+E2 @—@ : FPT
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Fig. 4 Timecourse response of S0x9 to E2 treatment
in T. scripta
qRT-PCR analysis of Sox9 in gonads treated with E2 at stage 17, 18, 19,
21, 23 and 25, exhibiting a rapid response to 17@3-estradiol (E2)
treatment. Data are meant s.d.; *P < 0.05; **P < 0.01; ***P < 0.001;

n=3.

2.3 Sox9 RIINREERKFAR

N T HRFT Sox9 (£ TSD FHIEM 22 ThAE, Fodll
JERTAELLE A BN T — B R B R R 5 VA,
AWFFE, AT 15 ) MPT ZLH A iEIATES T 15
7 LV-Sox9-shRNA-GFP [I189% 58, M EE Sox9 mifik
J& MPT RS G875 m) MEPE R 5 . R T 360 R85
BRI R GRS A MR H ARG, ESEIE T
18905 5 AL 3 Ji5 1) FRL VR 20 2R A 4R €8 58 O B I (GFP) Y
FikorAi, UNEEBmEMASURLREE. 4RE
N, AHAMEK K EE 16 WK, 128 54
(IR iR R o L 2338 2] BB N R St 0 k5 5
(I SA~A"), fEREZE 25 Win, KIIEREE

SR ZEL P VR P U 2EL 2347w S 281K B 49 AT 3 ) Y
GFP {55 (I 5C~C"). MRV H ) GFP 4L thgh
Rt — DRI AR R R RETE L H A AG R IR
Y AUrp i R IA (K] SE~TF). 1 76 % IR A IR fif b o
Kl 2] GFP 12 5 (& 5B. D. G). HtEER &
AR R G R AE £ - IR G 1 iR 4 23 b v B AR E Hh
KiK.

T2 AT Sox9 ThRE IR E 2 AT, AT W T
LV-Sox9-shRNA #-Hf5, SOX9 & [ KA.
G A g BN, XTI MPT BG4 iR SOX9
T AKEENT Sertoli AT AL LY AZ F, Hl%e
JRGAAE AN (& 6A), FPT RHATE IR AR W, SOX9 &
HRIE(KE 6C). 1M LV-Sox9-shRNA 4 # J5 1) MPT
ERaYERR, SOX9 FEHFILTREI T, JLFEAR
ik, $IET FPT PEJIiRH SOX9 H#K ik & (K&l 6B),
X B LV-Sox9-shRNA Xt Sox9 FE K] i T BCR AE
W

F Ak, B-catenin & —FRANMEE M & H, S40
Ji s 4% & 2 2 M (cadherin) 45 &, 25 40 M 26
BHER. S e deth g RN, 16 B kiR
M, B-catenin T B 5E £ T A 1 i 5T X1
P 2R A 00 B D R A e R R B X P A 4 i
(B 6A’~A", C'~C"). Sox9 Wi )5 MPT JIEifi 14
Ji, FCEE R R AR A, R o IX E B 2 AR i
HERBMZYIE, B-catenin 7E i X JT 4k
RFRIA; ARG TE R BT X U B SR 1k, I
H B-catenin FIA 3 FEAK, AU JEC [ e 4 P i 30
(&l 6B’ ~B").

R, B HLUEER TN Sox9 WK G
) MPT R 1 IRt AT PR 5 o . AL BB ia &
H AR 25 B, XTHRZH MPT(HENE) WG P IR 25 4
FAHLIE (B 7A), X FEZH FPTOMENE:) IR G 4 R FE 245 48
K i~ (E 7C). T Sox9 MG ) MPT JE G4 i BH
BAMLK HE R, S EEA (B 7B). [,
PERRY)  H&E Yt BoR, XRG4 MPT A G P i
MR R X IR Y B Z A, 85T X = R B K
JRiatE R, s T2 (B 7D 7G); xR
HFPT MR TER R X = 2K B, KREAEAN
ST I, B IX SR AL, A IR X H
LB TF 70). Sox9 MUAIKE 1) MPT 14 JIg P 8 25 44
RAEWHBRD, RRXgSEREHSHRKEEM
Y, HERXIRA, TERCEIR X, SN A A
) EE VY A% (] TE TH).
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Fig. 5 GFP expression in turtle embryos following lentiviral infection
(A, A’) Bright and epifluorescence images of whole embryos of stage 16 infected with scrambled lentiviral vector (LV-NC) at stage 15.
(B) Epifluorescence image of embryos at stage 16 without virus injection. (C, C') Bright and epifluorescence images of GFP expression in
gonad-mesonephros complexes from stage 25. (D) No GFP expression in the urogenital system of stage 25 embryos without virus treatment. Gd, gonad;
Ms, mesonephros. (E) GFP expression in gonadal section from stage 25 MPT embryos treated with scrambled viral vector. (F) GFP expression in
gonadal section from stage 25 MPT embryos treated with LV-Sox9-shRNA. (G) No GFP expression in gonadal section from stage 25 FPT embryos

without virus injection.

MPT MPT+Sox9-RNAi FPT

SOX9

-Catenin

Merge+DAPI

Fig. 6 The expression of SOX9 protein in MPT gonads with treatment of LV-Sox9-shRNA at stage 25

Double immunofluorescence of SOX9 and (-catenin in stage 25 gonads from indicated embryos.
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MPT MPT+Sox9-RNAi FPT

Fig. 7 Histological analysis of MPT gonads with Sox9 knockdown at stage 25
(A-C) Representative images of the gonad-mesonephros complexes from MPT, MPT+Sox9-RNAi and FPT embryos at stage 25. Gd, gonad. (D-F) H&E
stain of gonad sections from MPT, MPT+Sox9-RNAi and FPT embryos at stage 25. (G-I) Enlarge images for D-F. The dashed line indicates the border

between medulla and cortex. pge, primordial germ cells;pre- sc, pre-Sertoli cells; Cor, cortex; Med, medulla.

ARG R, 100%(36/36)% R 41 MPT IR fif

Sox9-RNAi 4b# 1) MPT IR, 90.9%(23/25)i %

HNHEYE, 100%(37/37)% B2 FPT MEfiG AMENE, 0 MM EAA P2 IR, M R ek 2).

Table 2 Phenotypes of stage 25 embryos with S0x9 knockdown

Incubation . No. of embryos with No. of developing No. of developing

Viral treatment . . . Sex reversal rate (%)
temperature high GFP expression testes ovaries
MPT(26°C) LV-NC-shRNA 36 36 0 0/36 (0%)
MPT(26°C) LV-Sox9-shRNA 22 2 20 20/22(90.9%)
FPT(32°C) LV-NC-shRNA 37 0 37 0/37(0%)

Phenotype of embryos was assessed by gonadal histology.

3 it 1

TSD WEBLES, @l 7 KIEF L Hnt T,
EHED THEIRA R 012, Rl ()5
DRI 42 R 70 A P i 1) 52 AL BB B A 7 AN SR

L, A HESH Y ME PR 3 R JE B Sow9 £E R FE BRI
(TSPYRIZLH Ak i o S DA IR (e 1R ) oy e PR R ik
%, HILRENS DU mi B B2 AR AT SR A B 5
BFE, Sox9 MUK AEDS T B0 MPT P4 i 1] #E V1
Wik, KW Sox9 & 4L Hf 53 52 70 40 0 5% B M
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B, 25 TSD MlEE A0 %

Sox9 & [FI 155 ME B M ol ke e A0 iR 4346
o JEE R S 03 10200 X R/ BRI A R R B,
SOX9 & A FFAIAELE 91.3% AR ALYE,  HE DL XS A
INRRERIEMEZN YT, Sox9 FER W] REFH I T
—MRERUERIER TR M. K, £ XY
AINERHT, Sry BEBIBRRJS, Sox9 REHEARE Sry dEIL
WOE AV R B ARG DRk MR 2k 2 AL 704k T
ZW/ZZ 3G 2, Dmred 35 R R 2L 304
Sry —FERR A R AR A AR, (HARE 8 4
Sox9 B, Sox9 1E N H A2 ALK B A R H, Y
RAEMENE Ry PR R KT Dy RED. 534k, £E TSD
Wy Fh 35 [E 55 W) 5 (A merican alligator) HIHE 5T Sox9
mRNA 7E TSP 5. 11(20~23 #)) ) MPT 1 it o J1.°F-
A RIE, MAE TSP KA (24~27 1)Sox9 WIFF4H
UREE AREE TR B IRAE TSD P Fh I Sox9 %
DRI A PO D BB B AIE SET6:, 45 SRR B, MR LT
(55 17 WIS, Sox9 23 MPT 452t mRIEM 4,
H A MPT YRR Sox9 B IE & BE1E T Sk )
MEMEPE IS, R Sox9 7E 21 B 5 e v 14 331 o
e B b TSR IE . DL 2R Sox9 AOHETE S
b 54 - ANXAE GSD B #E 3l ) 2 18] = FE AR 57 S
1 HLAE TSD £ GSD ¥ 2 [A] 4B 53 8 fR 5.

W FL BN Sox9 AL T etk b iy 14 Sl 4k
RPEFEDN, FRIKWFEIR T Sry ZEDK, H E#E% Sry
B . AR A BT Sry 3B R TR B,
Sox9 TE Sf1 A1 Wil FEPIIATE T AL TR LIRS,
2 Sry FEFFFIGFRIENS, H =P Sox3 3RIL,
BT Sox3 X Sox9 HIFNHIAEH, 1# Sox9 FEH
Ik IR, e S . Sox9 FIE T L
TG Amh B2R, fEHENE AN B AR B IRE R, HH
MEVESR BB, 546, Sox9 ML A Fgfo —
ECFEPT Wned (551826, 32510 02 28 00 ) 78 B 1) 7 i
REANENP. SHANIAFRFZEGT, Sox9
IRIEIB T Amh, FEAREEIE Amh HE IR IE,
XYL Sox9 HER O] B A7 T 5 M ) e e @ B 1 R
JiE. TSD ik =& 2 B W2 514 115 5 4 id
P, fENTIER SRR A, DA R R R R A PR A
KR AW I TSD WLl )G 8. Bt kI, fig
WHZERZEEMNAESHRNA G SEA
(CIRBP)FIBE I IR A2 85 2R & 1 4(TRPV4A)Z 51T
TSD 4% 115 5@ Bk s, it g b CIRBP 7 fi 44 I
FR LA Ny A5, HEmRf e OF LB AL
RE. WMEBEBIG Cirbp 5T Sox9 X il FE 1) 1

JRLCT, HEM Sox9 FIRESZ Cirbp BIVRTE. & 1E KT W) g
W, Trpu4 JEIE W] LLTE MPT 4 B 1) 5 B 5086 o
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The Preliminary Functional Analysis of S0x9 in a
Temperature-Dependent Sex Determination System”

ZHANG Hai-Yan, SUN Wei, ZHOU Ying-Jie, BAO Hai-Sheng, CAI Han, QIAN Guo-Ying”, GE Chu-Tian™
(College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China)

Abstract In reptiles with temperature-dependent sex determination (TSD), the individual’s gender depends
completely on the incubation temperature of the eggs. The molecular mechanism underlying temperature-
dependent sex determination has been a long-standing mystery, in particular, the factors responsible for triggering
the differentiation of biopotential gonads either into a testis or an ovary are unknown. In this study, the regulatory
role of Sox9 on male gonadal differentiation in Trachemys scripta was investigated through expression analysis and
gene-modulating approach, providing important reference for the study of sexual differentiation and gonadal
development mechanism of reptiles with TSD and an effective molecular techniques for controlling the sex of
animals. Real-time PCR showed that the MPT-specific expression of Sox9 in embryonic gonads initiated early at
stage 17, preceding the onset of gonadal differentiation, however, the FPT embryonic gonads exhibited extremely
low expression level of Sox9 throughout the embryogenesis. Immunofluorescence further confirmed the SOX9
protein was abundantly expressed and mainly localized in the nuclei of precursor Sertoli cells in MPT gonads. The
temperature shifts experiments showed that the expression of Sox9 in MPT—FPT (which was shifted at stage 16)
gonads was significantly reduced from the stage 17, indicating that Sox9 can respond rapidly to the new
temperature. Meanwhile, the expression of Sox9 was also down-regulated rapidly in the MPT gonads treated with
estrogen. Loss-of-function analysis showed that 90.9% MPT embryos with Sox9 knockdown exhibited male to
female sex reversal, characterized by obvious feminization gonads with well organized outer cortex and degradated

medullary area. These above results indicate that Sox9 is required for testicular differentiation in a TSD system.

Key words Sox9 gene, sex reversal, temperature-dependent sex determination(TSD), Trachemys scripta, RNA
interference
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