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FHE: SOX9 & SOX KGN SOXE WM i, AEMEMEREAT . WIRAT . HildeE 55l & Mg e m
RHEZNIEH . sox9 TEARRIFIZSEMESN YR TR BFAEZES, FIEHEN Y ER P IE R A TE
AHFFE R RACE $5 AR va [ 1 M51L 53 DL (Chlamys farreri) sox9 (Cf-sox9) 2111 cDNA J551, HAK B4 2835 bp, Tk
BEliAE R 1413 bp, 4t 470 D2 ILMR TN (1) & L% 7 5 LA SOX KI5 HMG-box Hl SOXE Wi Ji% ) i PR <F X K,
B HME B W ¥ 30 (1) Pro-Gln-Ser rich K38, JRU(v 2238 Fl e E A 2L 2= B R E Cf-sox9 mRNA il Cf-SOX9 &
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AR TR AGE o AR ST LI iR AL R DL Dy S5
bRl SRH] RACE HoR SERE T 5L DL(Chlamys
farreri) sox9 (Cf-sox9)a=+ cDNA ¥4, KL
He S M P AL B AR 8 HAERTAL B DU R &
IR S AN OR B rh AR S E AL, B R M IR R IX
FEPRAE XS s ) b i D e 4 A B il B

1 HRS %

1.1 SEIEzh4m

FIFLES DUR A 5 5 U0 F DR, 725 0(6.39+
0.41) cm. fFHHBORTFL RS DI RBR L2, —E T
4%Z B I 4°CE E 24 h, 0.01 mol/L B2 2% v
W(PBS)VE 2 i, F-Zoad e B H s (TR BR 43 5504 il
K 25%. 50%. 75%. 100%)i/KI5, R4 T-30°C

FE 4% I H (ZR2016CQ24).
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VKA, TR A 2258 PG e Ak 5286 o5 — 5
YRR AP s TR A RS, T-80°C
VKA RS, FHT B RNA R 4R EL

HR A 4 2024 R iE RN R T8 2L (GST), F L
D143 Ry 3 I (GSL: HE DL 4.07%, HEDL 3.98%) ., A=
KW (GSI: HEDL 6.90%, M DL 6.87%) A1 i, 24 35
(GSL: HEDL 9.76%, MEDL 9.62%)", 42 =X
GSI=E I B /AR x 100%, 3504 I K5 270 B
H GSI,
1.2 X RNA $2EL#1 RACE cDNA £—$ &5

SR FH S5 At 5 FDIC B IR L DL 34 7 10 B
A9 5L RNA, fifi ] RNase-free Y DNase T 7H 35 A
21 DNA, BIMEEIERETHRT 1.2% M 38 b Bk
J L PR ARG A RNA Jfi i fifi FH SMART ' V-RACE
cDNA Amplification Kit (Clontech, 3¢ [&)Jf4% iR
PEVEFE M55 L RACE cDNA 45—
1.3 HBIFE £ cDNA ZERFTI S

HEYE AL Be D1 %% 5 2H (GenBank accession no.
SRX218546)H1 35151 sox9 ¢cDNA H BtJ¥ 5% it
RACE ##5#5|#), 5-RACE: CGGAGGGGGAGT-
GTTCATTTAGACC HI 3'-RACE: GTCCAAACG-
GCGAGAAGAGGAAACC, DIHEFEHIKG . cDNA
Joit, Fl SMART™-RACE cDNA Amplification
Kit 23 94T 5'F1 3'RACE 48 3 B 7= ) 28 1.2%
DB R S FL KR L B RIS L 34 pMID18-T %%,
1 B4 R IBAT# DHSoJR, PRECATETE, ke
e S RS

fifi 1 SeqMan {265 3k #5119 S’RACE H1 3'RACE
R Bt T PfEE, LIS 2K ¢cDNA J¥%1, NCBI 7£
2§ BLAST 2% (http://blast.ncbi.nlm. nih.gov/), 4347 H
I P8 5 HABYI R SOX9 1 7 51— 3L
P, i Clustal X 2.0 Al DNAMAN #4472
FEF X . i MEGA 5.0 #F 3 R FHAR e
(neighbor joining, NJ)F4 HHELA
14 JRAIFR

YR Cf-sox9 2K cDNA JEH 519, I
Z|# Probe-S: ATTTAGGTGACACTATAGAAGC-
GGTCCTGCCGCAATTAGCCTG (F X4kl SP6

JA ST ), K514 Probe-AS: TAATACGAC-
TCACTATAGGGAGACATGAGAGGTCTGTGTC

CTCGTCC (FRIZN T7 )38 TF51), PCR § 1
AT~ 444 bp [0 B Y =W ilik, i DIG
RNA Labeling kit (Roche, Fii-)Jf44 B /E 10 IH 2
RIS, /45 Cf-sox9 DIG Fric i) RNA #4.

BUAS 2 1 N3 0 RS AL DL R R A A e
Yk, & ETEIONSE AR 5 um, BRI
KRG SR 4 pm, ARS8 3 pm. K]
ARG RENRA 0.1% 2 BB AR MBI A 1, 37°C
P P i e, AR AT T FR I R R T A
7K, 37°C N HI 2 pg/mL & FI B K JH AL 15 min, J57
TR RS B BOR S iR gt 7. B
U5 1% LT 4, 3 )5 F Nikon
E80i ! IR FR G A T WG R R
1.5 Huikdl &g Bl ik

YR Cf-sox9 K cDNA FIEH— X514
MUy #HE 4K ORF ¥4, IEM5[% ORF-S:
GAGCTCATGAGTGACTCTGATGAGAGC( F I
2N Sacl BV 25), ORF-AS: CTCGAGTGTGA-
ACCGGTTCCATGTCTG( R X4k N Xhol FI 17
A, DIRSAL R D35 RS 82 cDNA IR 4T
PCR "84, ¥¥ /=Pl f5 5 pMD-18T #kfk
A%, PG A\ DHSa JEEZAHM, PRECATE VR,
PEAEAR I N T F & B B9 3ER ORF JP311H
pMD-18T #{A'5 pET-28a Fik# ik Sacl
H1 Xhol HEATXLEGY], [WIEGY) =I5 %4z . itk
F| BL21 Rk, 37 CHEIE R FRE . I H # -
1: 100 R RIEFR, 24 OD fHTE 600 nm P T
353 0.5 15, A 1 mmol/L 5PN 3L-B-D-wifL2EF
Wi (Isopropyl-p-D-thiogalactoside, IPTG)if% &%
K 6h, WEEBEM . A 8 mol/L 1R E % il
RE Ak EAE A, FaifbEmEA
AR A T & Pt CFASOX9 ZrifEdiiAk.

L Western blot Killl CASOX9 £ 7 44
A SRR R . (8 B 2 2L R P B G TR
£ (CoWin, 1 ENFEIBCA K IATFL B DURE S . 5P 5L
S M, SDS-PAGE HiJk/5E, #&IRIEN-5 JZ0E
YL—PVDF JI—SDS-PAGE -5 )22 1 4% — G 1 (1) it
WYUK H A JE AL (BIO-RAD, 2 [E)H 22 V H
JE R 515 20 min 4% 18 1 : 1000 4 HL K C-SOX9
Z i BEYUAR BT S% s i, 4 CHE SR,
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FEH HRP FRicMEPiR 1egG PR EIRME 3 h,
i/l DAB & 385 & (Roche, Fit+)#fT ()5,
THEB G RGP AR
1.6 fEAL

B & B B A ATFL R DR, $% R 1.4 19
Ikl A R, IR . Bk, ElRE, A
3% HaOo(H IR B IR Y A 15 min LLEBRH
Bk Bk Y, 78 85°C EDTA WP iR
40 min FATHRIBEE o S%AMAG T = IR 3 A )
F 1 h, #8112 1000 B9 LAIKE CSOX9 £ wikEdT
KRBT S%MARIM T, 4°CHEE K. F HRP
PRICEPTR 1gG PLiA =R F 3 h /5, ] DAB
BN a#iTea, AAKER, HAEH
Nikon E80i {8l R R e iE A T WLEL A A

2 HRESH

2.1 Cf-sox9 £ cDNA KR ER F SI4FE S 17

il ik RACE 4144815 735 bp 1 5-RACE F Bt
F1 2448 bp ¥ 3'-RACE F Bt. & PiEn, K15
4K H 2835 bp A cDNA J¥51(GenBank acc. no.
KY618801), Z%F5I4L7% 149 bp By 5ERHEX
(untranslated region, UTR), 1413 bp 4 FF il & 2 HE
(open reading frame, ORF)LA & 1273 bp ) 3'UTR;
% ORF J@3| L4t 470 A2 HEmR, T 09 8 B 7y
FRA 51.97 kD, L8N 7.02,

SOX9 A Homo sapiens

SOX9 /N Mus musculus

SOX9 % Gallus gallus

SOX9 %iVi#% Alligator mississippiensis
SOX9 Wi Lepidochelys olivaceasis
SOX9 M JINifE Xenopus laevissis
SOX9 75 FF B4 Epinephelus akaara
SOX9 #ifL/ W Chlamys farreri
SOX9 &fi¥kBE N Pinctada fucata
SOX9 RBIUR VL Pinctada margaritifera
SOX8 A\ Homo sapiens

SOX8 /N Mus musculus

SOX8 JE¥H T Xenopus laevissis
SOX8 Bty Danio rerio

SOX8 4Bl Takifugu rubripes
SOX10 A Homo sapiens

SOX10 /N Mus musculus

SOX10 7% Gallus gallus

SOX10 HBke Micrurus fulvius
SOX10 FEMNEE Xenopus laevis
SOX10 B4 Danio rerio

SOX10 F# Oryzias latipes

BLAST 43 #1752 50 T (1) 22 25 1R 17 471
HOAFE SOX9 HEHHAREN, Hih54
T EREE U] (Pinctada fucata) SOX9 H—3ME: A 64%,
588 U] (Pinctada margaritifera) SOX9 f)—Z(1%
H 64%, SAEYNIWE (Xenopus laevis)SOX9 ) —3L
R 52%. ZJFH X A B, FU A 2 I Ry 5
B T HA SOX K HMG-box 4, it H A SOXE
VT B e FE RS IR A (B 2); eAh, AL R DL Fa
H I HMG-box 75 FICHIE K SOXE W&
1 HMG-box J¥51 il i) — 5k 5 F 96% (K 1), i
5H A SOX W% % 5 HMG-box J¥ 31 2 ] i) — 5
PEAR T 80%., SR, TETM Y2 FEFR 751 LA A
T EREE DL (GenBank acc. no. KC462556.1)F1 H 85 N1
(GenBank acc. no. KJ907376.1)f) SOX9 % [1 ¥ 5
Hh, AR K BEHESIY) SOX9 B PR M b fiir LA
#J Pro-Gln-Ser rich X3 UL K Wi FL 89 Fr B4 10
Pro-Gln-Ala X3(I& 2). R EAL /T & BE, T
FYEE T e 5 A e RE DURREE DAY SOX9 R 2K,
TH-5 BN 802 W (Sepia officinalis)) SOXE H35,
ZJri 5 SOXE WG 51 2R (K 3).

2.2 HFLE N sox9 mRNA 1 SOX9 & H /I 4R
FEM

JAL A2 HE R R, HiFLB DL sox9 mRNA 75
BS540 M YR SRR, TER TR R B
OB B 11 4% IS 78 A B A0 v ) SR MR AR —

Fl 1 ARFE4F SOXE I HMG-box 192351 LE X
FiFL RS D15 H A F ) HMG-box —EHE 85 T 96.43%.
Fig. 1 Multiple sequence alignment of the HMG-box of SOXE group from different species
The identity of HMG-box is over 96.43% between C. farreri and other species.
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SOX9 A Homo sapiens
SOX9 /N, Mus musculus
SOX9 ¥ Gallus gallus
SOX9 &yt Alligator mississippiensis
SOXO9 Wi th Lepidochelys olivacea
SOX9 JEMM )T Xenopus laevis

SOX9 H{LiEER Bufo gargarizans
SOX9 IZKEI Fﬂﬂ ;Q!HE Pleuradeles waltl
SOX9 A mephelus coioides
SOX9 jﬁ“ 5 E ﬁﬁ pmephelus akaara
SOX9 Bty Danio rerio
SOX9 AMERBEN Pinctada fucata
SOX9 ¥l Pinctada margaritifera
SOX9 MifLE§ I Chlamys farreri

SOX9 A Homo sapiens

SOX9 /N Mus musculus

SOX9 X Gallus gallus

SOX9 & Wy#Z Alligator mississippiensis
SOX9 Wi g, Lepidochelys olivacea
SOX9 ALY I Xenopus laevis

SOX9 H1 1kt Bufo gargarizans
SOX9 Kkd E%%!ﬁ Pleuroielles waltl u
SOX9 48 Epinephelus coioides
SOX9 j‘j“ﬁﬁ Efh pmeghelus akaara
SOX9 BELh4a Danio rerio

SOX9 &i#EkEEN Pinctada fucata
SOX9 4% 1 Pinctada margaritifera
SOX9 MifLI3 W Chlamys farreri

SOX9 A Homo sapiens
SOX9 /N Mus musculus
SOX9 ¥ Gallus gallus
SOX9 48Wy#% Alligator mississippiensis
SOXO9 Wi ff, Lepidochelys olivacea
% Xenopus laevis
SOX9 H1b4E#R Bufo gargarizans
SOX9 Fxd| EEjJ 9&!{1& Pleurodeles waltl

SOX9 )’—i mephelus coioides
SOX9 7 pmephelus akaara
SOX9 ﬁi%ﬁ Danio rerio

SOX9 AiMEk 0 Pinctada fucata
SOX9 JME U] Pinctada margaritifera
SOX9 #5FLE W Chlamys farreri

SOX9 A Homo sapiens
SOX9 /N, Mus musculus
SOX9 % Gallus gallus
SOX9 W82 Alligator mississippiensis
SOXO9 Wi g, Lepidochelys olivacea
SOX9 EIF%I T4 Xenopus laevis

Bufo gargarizans
SOX9 E}d Efh %!ﬁ Pleurodeles waltl
SOX9 i A BEH E| mephelus coioides
SOX9 7r A EIE -pinephelus akaara
SOX9 Bty #4 Danio rerio
SOX9 & EkHEEN Pinctada fucata
SOX9 Rl Pinctada margaritifera
SOX9 HifLE W Chlamys farreri

SOX9 A Homo sapiens

SOX9 /INE, Mus musculus

SOX9 % Gallus gallus

SOX9 4 Wy#2 Alligator mississippiensis
SOXO9 Wi e Lepidochelys olivacea
SOX9 EIE}“}H}ML& Xenopus laevis

SOX9 H1kUEIER Bufo gargarizans
SOX9 IZKEI Eﬂt%!ﬂ? Pleurodeles waltl
SOX9 & E mephelus coioides
SOX9 75 51 EE pinephelus akaara
SOX9 Bty Danio rerio

SOX9 A ¥kEEU Pinctada fucata
SOX9 B I Pinctada margaritifera
SOX9 MifLrkg M Chlamys farreri

TERS.

TEAT. .

Seag.
116
1086 .
ATTE. |
TG
FQEEA.
Soaa
SQAANY

K 2

PRI OF

ISYNISPPERY,

AR SOX9 £ )7 51 L Xf
HMG-box A HEARIL; SOXE MV 5 BE AR 1 IX FXRU T RIZeARic; e s 4R B o (st
IR 7L 2l 40 72 Ak o (& I RUMR . A IO i A T R P X ) A
Fig. 2 Multiple sequence alignment of the SOX9s from different species
HMG-box are boxed; SOXE highly conserved region are double underlined; C-terminal Pro-Gln-Ser rich region of
vertebrate and the Pro-Gln-Ala rich region of mammal are boxed in vertical dotted line and lateral dotted line, respectively.

S R 4 X3 T T

215
215
215
215
215
215
215
216
717
212
216
190
190
194

326
326
329
330
330
325
325
331
323
323
311
301
301
304

412
410
390
398
390
380
384
382
380
380
359
368
368
378

508
506
493
494
485
476
480
478
478
478
461
362
363
370

AL . A EE A 22 5 R 1 1X )
e i) RIS 1] M AR AR T



e s N
— R K 7 R 2 -
e
@
o
%8
> %
A
L ) S 8 8
E T2 ==
T R4EE
T e
33 %0
A4
A1
232658 J
3883
EA S
@
3
)
=
3
%
%
cal
50 T itfe \WXP .
0% = U . pincta aratus y
Sox; lomo sapi 5093 0 SOX9 = ;@;‘y\as;mngy‘"“"""'"”’"m - ‘
SOX1 /) Musm::ﬂ':"wAXoms;} 53 100 6 N0 5%7;1‘2175,’%&;51 Chlamys [amrixxesls 1] \
culus B, B :
SOX3 Efi: Plecoglossus alrivelistA;I‘ Egssﬁg o o i e O
SOX3 5 5y Danio rerio BAD11369.2 a9t 99,58 :gﬁ:;ﬁgus musculus NP_035571.1
is 68828.1 100 82 'omo sapiens BAB83867.1
XB 41U Xenopus laevis CAA( : .
N [ " e BAMSMM‘ ¥ & ® 8 66 87, unc;ted-SOXU/J\Frft Mus muscyy,
O e B0 &) N 1001~ Sox. o tPhaA gy o NP 0I2T63961 |
i mu % 7 V' l
SOX3 SN Mus 97\ 100 $ 99 Tuncqy, f’ﬂhaq;;. enopus "'“"A‘Np_o,,m |
. Homo S°P" AAQ\Mq,\-\ ® 3 %) SOx;5-S0x, Xeng, 81631, |
soX3 MY ipes Mt S 00, 28,2 00 SO g iy P aevienp o |
TN e AT $ & SogsT i Deeng, g, W03 |
oy > ) %, 300«"7//’( Homg s g, TS laty, 15,046129955 ”’
i < E) Soni? 4 5?"%“"""’ Acp t2sgs, 1
Tl s,
$ i % b Al
S . : -
& 3 CJ ?
$ M 2
S/ 8
= &
T4
SE¥8222vv0n
S S¥008
EREEEEE
THCSRIEES
T IS e
$ QyaEmis N
NS EE L
FSISsraEE
feiisaES
SS¥fisxps
Seffafds
sF§ 38338
F =3 E
SEFSSEES
g5y fT3EE
e & § 3§85
SSgriysi
JNEF TR
CE8aTES g
2elril
8§22 23¢%
acgse
g g2~ g
.S ) 8 /
— o
»®
2
@]

& 3

Fig. 3 Phylogenetic analysis among SOX proteins from different species

RI: BHAEAS 5 09 98 B2 70 U9 Jot 20 M v e o, DRk 4
YL 0 B 2 B g BH P A S o R R s (1A
4a~c), SOX9 F HATEMIFLIH DUARIR] & & Bif A 5P 5L
TR BN S5 H sox9 mRNA AYZE AR —
(A 4f~h),

FEFFLES DUIAS iR, sox9 mRNA il SOX9
A AR E LR T A R A s A i b, R4S
K BRGS0 BT A A T AN I S R R Gk
R, R PHEAE 5 A0 o B 20 RS TR A rh fe s, G
T B 5 50559 (B Sa~g. i~0).

i Cfrsox9 1E CAREF ARFERIFLES UL B & A

AR SOX H F Y R Gtk 70 Hr

i S5 PRI 2 B2 52 5 2 (8] 4d. &l sh), (]
o 22 LV A7 B D B9 S8 0 S5 G D00 38 B 11
S 41, 5p). Western blot 455 o, HiflLk N
SOX9 12 sa REHUARTEMIFL B DL A= 1< 1K 5570 51
AR PRI TR AR TE RS 7 550 (18] 4e)

wig
AWFFEAAFHIATFLES U cDNA 534Ky
2835 bp, FrifeFry & FEMR ¥ 515 H ALY Rl Y

SOX9 w ERTR, HFF R SOX FKiGEitriy
HMG-box 55k Fl SOXE W K G5~ 75, HES

3
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(4

O A
? . k'pg" 'j
% \ Y8
€

b

70 kDa

! 40kDa

testis ovary

50KkDa wy "
35 kDa s

25 kDa wew

B4 FiFLE T sox9 mRNA Fl SOXO B [ B 55 v (1) 41 i 2 52 o7

| . e—

a. S b, AR oo RGN AL AR SESEI; g AR b B i Rl
a~c: JRNLFRAZ, WEONFEREHME S & A BTHESREN IR AL 2 3 B XT ] e: Western blot A6, 7k SO0 5L SR
FHRBUY AL 57 0 f~h: SR Ak, AREAFTLE D1 SOX9 L saBEfiiRMF 5 it I SR Ay M3 19
R AL B MEXT HR. Mo: BEABH; Oc: BRHEZNAE; Og: BRJEZNAE. AR 50 um.

Fig. 4 Localization of Cf-sox9 and Cf~SOX9 in ovaries of C. farreri demonstrated by in situ hybridization and immunohistochemistry
a. proliferative stage; b. growing stage; c. mature stage; d. growing stage; f. proliferative stage; g. growing stage; h. mature stage.
i: mature stage. a—c: positive signals with an antisense probe are indicated in blue by in sifu hybridization; d: negative control for in
situ hybridization with sense probe; e: a specific band is detected in testis or ovary extract on Western blotting; f~h: positive signals
with anti-Cf~-SOX9 antibody are indicated in brown by immunohistochemistry; i: negative control for immunohistochemistry with
pre-immune serum. Mo: mature oocyte; Oc: oocyte; Og: oogonium. Bar: 50 um.

HALYIFIG SOX9 T, W4 1% 75 M ATFL
55 01 sox9 ¢cDNA &K ¥, SR, 2RI XA
B, AL RS DLFNE H A 1 2 Fh DL S (AR B DL
R D1)SOX9 & AL 7 9] vh Yy sk 2k HEZh W)
SOX9 ¥2¥Lu) Pro-Gln-Ser rich X3!, Siidbeck
AU S8 Y A [ SOX9 2 3L 1 Pro-Gln-Ser rich
DX 3 % 2 T SR AR B R S AR N, T AE S 8%
X IR T g B4, dEmiol By, KW
XI5 P A AR VIAR DG o P B TR AT,
DL 2K 3 2 45 ME sh 4 (1 B Rl LR R, SOX9 J 531
HOZ X IRZ D T N ICEIA WA Ak, X Rk as nl fig
12 53 SOX9 FEA [ At i g rh = A T fig
LS EZ —, (HHEARIREA f5 i — 2 14
FE o WA, LR DR FL B SOX9 Hrikfik
KMFL2E SOX9 $EA 1Y Pro-Gln-Ala rich X3,

Agrawal VRN AL XLL B 1) SOX9

FFHTE Pro-Gln-Ala rich X35 /% 35 K 4 15 E 11K,
FEAE R PEPEST UL, SR B HESIY SOX9
Pro-Gln-Ala rich XB{RYHK, FIREE KA T HEH
PESY], I ARG S, 32 X Y R R
Ko Hait, FATRIEN, Fifl g DT DL by ax
Fh Pro-Gln-Ala rich §lt 2 N iz & i PEPE BT U] 5
Y, BT XFEULTE TR RE g, A
et — P05 IR, —Se B HEZI WY sox9 F70E 2
P SRAR sox9a F sox9B(RIE T HMG-box), UKL EZ
I (Rana rugosa) . ¥t fa(Danio rerio). 4L4E/RJT
fii(Fugu rubripes). T8 (Oryzias latipe) 575147131
A5 AE AT AL B DL P AR R T — A B e
HMG-box 1Y sox9 ¥/, X5l i & 2k
B DT 12 0T ) sox9 — 21O
sox9 TEVERR o B IR FFEAAAE Y Bl |) 22 57

TE/NERFIE Y, sox9 EeWITENE N 1 AR o4k iy P AR
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Bl 5 MifLE Ul sox9 mRNA 1 SOX9 2K 14 7EHKG & rh i 20 it 2% 1 o

L P&.’y

a~b: HEFHY]; c~d: AR e~gr BN by AR i BEBEI; kel AR R mep: Y. a~gr JRAZZRES T, W OOMBRTESR
BHE S5 he (B PEARET A SR 2 S BPEXT BE im0 SR, A G AFL B DL SOX9 Z st EHLIRAS 55 p: I S 2 iy L 15
RO AL B X I8 . Sc: KEREANMY; Se: KEIRANM; St: K4IME; Sz: K. #: g Ml o FR/N 25 pum, HABFRIH 50 pm.

Fig. 5 Localization of Cf-sox9 and Cf~SOX9 in testes of C. farreri demonstrated by in situ hybridization and immunohistochemistry

a—b: proliferative stage; c—d: growing stage; e—g: mature stage; h: growing stage; i—j: proliferative stage; k—1: growing stage; m—p:
mature stage. a—g: positive signals with an antisense probe are indicated in blue by in situ hybridization; h: negative control is
indicated in h for in situ hybridization with sense probe; i—o: positive signals are indicated in brown by immunohistochemistry with
anti-Cf~SOX9 antibody; p: negative control is indicated in p for immunohistochemistry with pre-immune serum. Sc: spermatocyte;
Sg: spermatogonium; St: spermatid; Sz: spermatozoon. Bar: 25 pm for g, o and 50 um for others.

JrEEHIK A 2RIR, XY sry FEARIBIG, sox9 TEME
PEAR PR b B FRIR, (ETE MEPE A 0 M B
RIB T, BEETERES 531, sox9 HAEHE
Hrp ik, 7B/, sox9 mRNA 5 SOX9 &
ASUSE (VA S 10 S FR AN (sertoli cellyt™ 181, 7
ers2shrh, UnkEVIEE(Alligator mississippiensis) .

MR (Trachemys scripta) LA X i f6,(Lepidochelys
olivacea) 2% il FE WA AU ) ok € 10 sh ¥, 4R G
SRR I B S AR PR IR BE R, sox9 BYFIE IR, iAEfE
WEPEIREERT, sox9 B9k TR 20 e Bk shy
FEZ ik (Rana rugosa) . ISR (Bufo marinus)Lh
T T TTUHE (Xenopus  tropicalis) 22 75 /% B W 4K
i, HORE AR SR EY 513 25K sox9 mRNA;
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gERAp ek 2 st ) sox9 HE
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Ji B AR, 21 8 2R Dy il (Takifugu rubripes)i
sox9a TENG L AGP L 133K, {H sox9b (UTEHPH
rh kB H e 1Y sox9 FERHRIE T 3 N AR,
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sox9a mRNA & 775 5P 104 % 8 B B opB: 40 i
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REIREEAUE 1 > sox9 e A 1y 28 (an o 2 fif
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Molecular cloning of sox9 cDNA and its expression characteristics in
gonads at different developmental stages of Chlamys farreri

LIANG Shaoshuai, YU Xiaohan, YANG Dandan, QIN Zhenkui

Key Laboratory of Marine Genetics and Breeding, Ministry of Education; Ocean University of China, Qingdao 266003,
China

Abstract: SOX9 is a member of the SOXE group in the SOX family, which plays an important role in sex deter-
mination and differentiation of vertebrates. sox9 is specifically expressed in the testes of mammals, birds, and rep-
tiles, and is expressed in both the testes and ovaries in amphibians and fishes. To measure the expression of sox9 in
the gonads of invertebrates, we cloned a 2835 bp full-length cDNA of the scallop Chlamys farreri sox9 (Cf-sox9)
which contains a 1413 bp open reading frame (ORF) encoding a 470-amino acid sequence with the HMG-box of
the SOX family and the highly conserved region of the SOXE group, although there is no Pro-Gln- Ser-rich region
at the C-terminus of vertebrate SOXE proteins. Cf-sox9 DIG-labeled RNA probes and Cf~SOX9 polyclonal anti-
bodies were produced based on the Cf-sox9 full-length ¢cDNA sequence. ISH and immunohistochemistry detection
showed that Cf-sox9 transcripts and Cf/~SOX9 proteins were located in all germ cells of C. farreri testes and ova-
ries at different developmental stages. The expression patterns between sox9 mRNA and SOX9 protein were simi-
lar. In the testes, the intensity of positive signals was highest in the spermatocytes and lowest in the spermatozoa.
In the ovaries, the intensity of positive signals gradually decreased across the oogonia, oocytes, and mature oo-
cytes. The expression characteristics of Cf-sox9 in C. farreri gonads were different from that most of vertebrates,
which show variability in expression between sex, suggesting its function of gonad development and gametogene-
sis might be different from vertebrates.
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