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B it PCRBEAR , ) v e H RS SR Jr Bl sox9 FE R 1) cDNA 2K 581, 43 B HAH B 19 A W 17 B 2 AT
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FAUS R, 2 sox9 FEDRIBRG 2 S M A
S M NP S PR 19 P ) 30 5, [R)EF sox9 i PR 3ok
FER ) 2 Tl XX M PR AN A ) e P D 1) Kk
HU s0x9 FEH 4R sox9a Fl sox9b FHFRZET
e, © 2 75 BE I 41 ( Danio rerio) " | T 0§
( Oncorhynchus mykiss ) ' | # i £t ( Pelteobagrus
Sfulvidraco) 2 ( Monopterus albus ) 20 g
( Cyprinus carpio )™ | F ¥ & #} ( Cynoglossus
semilaevis ) "** FFL4E 1685 ( Poecilia reticulata ) ™"
S ) 43 BT ve e F sox9a B sox9b FEH
UESE T sox9 JEAAEE 51 3 AL P ik 7 i A v
RAEH EEMAEN] . TEICHER] b, A 5250 DL 2
RITERETEXT LR, valE soxd HE[H ) cDNA 2K
Fe A, 3 BT iZ B R 1) e 5 5 0 AR R AR 015 B
FRE LR AS [ ZH 4L P B9 2K A5 DL , 1 85 SR T B
sox9 PRI 1 353 1% e 11 SORH DG A= LT RE 1) BF 5% B
FE T LR

1 Me5I5k

1.1 SEIeHH#

W SR D Sl R A W B VL 9548 R T v AR
VB3 A PR 2 ), s JOHfE 0 T AE £ 4% 3 2L IR K
H14.2 ~15.5 em, RN 150 ~200 g, 43513
WROT Fe i i A PR O U E IE LB
LR IRAEZH 2, B T RNA Store fRF£I 1, 20
CHRIHRAT
1.2 s0x9a F0 sox9b EF K FEIIN=E

% JH MiniBEST Universal RNA Extraction Kit
(TaKaRa, Ki% ) & BOKT §L2H 216 RNA il i 1%
(1) B Hi W R U L DK AT EL RINAL S8 B, o
SR TN A B RNA W . % 18 SMARTer®
RACES5'/3'Kit User Manual ( Clontech, 3£ [E ) 15 B
B4 cDNA Z—4k

R4 0 K s 128 1 O <7 8, R
DNAMAN #3339 ¥ 51 ¥ soa9a-F1/R1 I
sox9b-F1/R1(FE 1), LG B cDNA 25 —4% H s
AT sox9a il sox9b BEPILRAY W44 , PCR
SRR 95 C A PE 5 ming 94 °C 30 5,58 C
40 5,72 C 40 5,35 A EFF ;72 CHEH 10 min;4
CORAF . PCR W2 1% (1 BrRREWHEE S L TR A
G R E RA TAY TRA BRA FIT

HRAE AT 9 PR 1 i BOF 9 BEH RS S e 5 1 )

http: //www. shhydxxb. com

sox9a-F2 | sox9a-F3 | sox9b-F2 . sox9b-F3 ( 3'-
RACE) Fl1 sox9a-R2 . s0x9a-R3 . 50x9b-R2 . s0x9b-R3
(5'-RACE, % 1), 1T RACE ¥ s0x9a 1 sox9b
B cDNA 2K 51, ffi ] SMART RACE 325
£ (TaKaRa) 3647 5'-RACE F1 3'-RACE [} §i 7t
PCR §"44 . PCR W22 B R WEEE IS i Dk A I/
Xf H g 4% YD fa AT a4k mfic, U0 8 [l iic iy
PCR ) 5 pEASY-T3 #{k (2449, dbat)
B R IPEOEHE 5 WL 4 AL 2 20 pl
Trans1-T1 &2 25400 (2204497, 4L a0) ,37 C
PERER SR PRI — SO TR . 4 PCR BE )T,
EE RiA TAY) TRABRA T

K] DNAstar Z/FR: 5'-RACE | f&5F - B Al
3'-RACE {0 &8 SR AT BF 8, AR A% W SR T i
sox9a Fil sox9b F[H ) cDNA K ¥ 51, [6 5
sERERIHE cDNA 421K 581 5 05 SUR J5 A )
B IPERR 2 SV S T (4 )7 90 LR O R B —
BRI BRI sox9 HE[A cDNA 224K 7 51 i
ECIE
1.3 sox9a F0 sox9b B E R FRIiLESH

IPUIE e I 230K ff f 00 R £ 25 ZH 21, SR IR
8 RNA 1% BYBRARMEE R v kAL RNA g%
P, NanoDrop 2000 Jilj 22 8. RNA ¥ B . DLRE S04
it 60 0 B £ i B AN [R) 41 21 G RNA g A
M, 2 B PrimeScriptTM RT reagent Kit with gDNA
Eraser( TaKaRa , J3% ) B 455 il cDNA 25 —4#%

HRAE O ARAF Y sox9a Fl sox9b FHE[H 741, R H
DNAMAN B¢ 345 53 1 51 ) soa9a-F/R il sox9b-
F/R(FE 1), LR SUR T filf M £ 1R £ AN [] 2H 21
%) cDNA 25— 55 AR , DL B-actin NS 5L,
% ] Real-Time PCR J7 ¥ 4E Line Gene 9600 75z
26 E 7 PCR AL H L ATM) EAGI sox9a FI
s0x9b H PIERE LA J7 A [A] ZH 2 rp i AR R 2 58
o RWVFERF 94 C 30 s;94 C 55,55 C 34 s,
40 AMEFR ;95 °C 15 $:60 C 1 min;95 C 15 s,
BAELEEMRESNEL, TRLPESH
SYBR® Premix Ex Taq™ X7 & ( TaKaRa, Ji# ) #52
g

S E 1 PCR 3R AG— R 51 Ct {H, B
SIHTRFH 2724, T SPSS 16. 0 B4 1A T AR 1
it o, ANk N RN R T 22, Bl P <0. 05
IO 28 5 1 2, G R AR M = bRt
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R1 BEGFRFTE sox9a T sox9b B E T EFEN RIZEES W

Tab.1 Cloning and relative expression quantitative primers of sox9a and sox9b genes in T. obscurus

519 FIYFF1(5'-3") PGPSR i
Primer Primer sequence Length of sequence/bp Purpose
sox9a-F1 AGTTCCCCGTGTGCATCAG 523 PO BB
sox9a-R1 TCCGTCTTGGGAGTGGTC amplification of core fragments
s0x9b-F1 ATGCCGTGTCCCAGGTCC 582
s0x9b-R1 TGAGCTGAACGTCCTCCGG
sox9a-F2 (3'-RACE) GTGCTGAAGGGCTACGACTGGACGCTGG 1222 3'-RACE % —% first round
sox9a-F3 (3'-RACE) AACTCTGGGCAAACTCTGGA 1048 3'-RACE % —#% second round
50x9b-F2 (3'-RACE) CGTGTCCCAGGTCCTCAAAGGCTACGAC 1246 3'-RACE % —#% first round
50x9b-F3 (3'-RACE) ACGATGGCCCCGGAGGACGTTCAGCTC 695 3'-RACE % % second round
sox9a-R2 (5'-RACE) TCCGTCTTGGGAGTGGTC 722 5'-RACE 55 —# first round
sox9a-R3 (5'-RACE) GCCTCGGCTGGTACTTGTAG 529 5'-RACE % % second round
s0x9b-R2 (5'-RACE) TGAGCTGAACGTCCTCCGG 802 5’-RACE %5 —# first round
s0x9b-R3 (5'-RACE) GCCTCGGCTG GTACTTGTAG 529 5'-RACE %5 % second round
sox9a-F (qRT) AACTCTGGGCAAACTCTGGA 122 7 6E & PCR
sox9a-R (qRT) GCCTCGGCTGGTACTTGTAG
50x9b-F (qRT) GACACTGGGGAAACTCTGGA 122
s0x9b-R (qRT) GCCTCGGCTGGTACTTGTAG
B-actin ¥ (qRT) CAGGGAGAAGATGACCCAGA 128 real-time PCR
B-actin R (gqRT) CATCACCAGAGTCCATGACG

1.4 £YERFESH

W PHERI S SR J7 Bl sox9a Fl sox9b K& PR (14
2K IJFHILE NCBI i 5 h 17 BLAST Lbxt, 4
W LT 0 ) 52 AE P 37 5 1 AT Ti) 905 0 A5 4 ]
DNAMAN #4547 2 5 25 11 o 1) s L R 22 T
G XS04 s R MEGA 5.1 B4 1 Bk 1 41467
FHHYE (NJ %) B RGeS, JF R T 1000 ¥ A
2 K556 73 A1 (bootstrap analysis ) WAl £ AL R 73 3¢
WRIEEE,

f& 1)y ExPASy ProtParam T H.# W P |~ Sox9
A BT REA BRAG P 5T, A4 2 1 A AR X T
Jo et A5 FEL A, IR 2 IR - 1 2 K A 5
F NetPhos 3. 1 Server 5 Fy TN R AL A2 5 15
NetNGlyc 1.0 F& 5 FiiwE L AL 7 55 ; #FH SMART
A PROSITE T H.73 51| 73 Hr 2 B 1R 1 9] ) O <1 25
IR S L D RE ST A5 £ B SOPMA T HL 43 531l 1
Ml Sox9a HI SoxOb [ i 1 — 2K 45 #; fii
ExPASy ProtScale #2F/-Hi~ Sox9 & [ J5i 1Y 5%
KV R SignallP 4. 1 00 {55 IR BT DI A7 5 5 2R
JH PSORT I Prediction T H. &7 7 (3 & /4 IV 40
Jl; FF§ TMHMM Server 2.0 23 43 #7125 B 1X 5 fi
1y SWISS-MODEL T H. 73 5| il Sox9a 1 Sox9b
BRI =R

2 R 500

2.1 EELIERFEH sox9a 70 sox9b EEBESFE
FI4FAE

MEar % J7 il sox9a Ke[A cDNA JEH| K1 248
bp(ANEZRIRFRE) , B4 5 B4 X 297
bp,3" kit X 267 bp (A EZRBEHRE) , T
JC I 2AE 684 bp , 4ifith 227 N IERR . sox9b FEH
cDNA FPH 4 KO 1 941 bp (A& Z B IR H MR
B, 35 5 dE4wi% X 306 bp,3 ' JE 4L IX 165 bp
(AEZRBETREE) , FUREAE 1 470 bp, Fifith
489 MK

Sox9a FE FIAH XS 431 A 25. 66 ku, 55 L 55
96.56, F 17T 3N Cp i Hy 47 Nag O, Sy 5 JBLEA
A BTREA 34 U Y BR PR 2R (Asp
+Glu) F1 32 A~ 47 1E HL A A9 Bk 28 R (Arg +
Lys) . #fES th (2 5L 7 9 0 46 16 1> 22 21
(Ser) 4 73282 (Thr) F1 3 4B 2R (Tyr) 458K
FEERE R AL A 5, 1 A N-BEEAE A 82, 1 > Plam
ZEREL(11 ~93 £i7) , 1 4~ HMG & 45950 (103 ~
173 i), WEl la, L5 «- IR JE(h) &
36.56% ,B-#F & (e) 5 3. 52% , B-F5 £ (t) &
6.17% , Jeii (¢) 5 53.74% . i Sox9b [
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FAXS o> 53.74 ku, S5 HLRI45.90, 2
?iﬁﬁ C2331 H3599N6750767SIZ ,Jﬁ?}&%é‘ﬁtpé\ﬁ%
SR I P S L 1R (Asp + Glu) AT IE WL AT FY
L2 R IR (Arg + Lys) 73510 56 F145 4~ #ES:
H IR IR P 5 A4 49 A 22580R 13 IR AR
19 AT SR A5 A 1 I R A A 5,3 1 N-BE
FALOL AL, T A Plam 25350 (22 ~ 93 i) , 1 4
HMG @453 (103 ~ 173 fi) 1 1 MR 2L X
PRAFES MR (231 ~ 243 i, LI 1b) o 2254y
Ho-BRE (h) i 19.43% , B-Hfr & (e) 156.54% ,
B-Feff (1) 5 1.43% , EHAEH (¢) 572.60% , X
b A AL AT {15 SoxOb 3 H R R Z 4
e, INTTERE T Sox9b 3 F BT RE M ZAEE
Sox9a Al Sox9b  F JF ¥ & T A2 E HY 2K 7K
PEEE L, A7 AR5 5 I BT U007 A5 A 8L 3R 23 ) 4
0. 1A10. 101, [R B4 T P> Sox9 2K H R A F
TEAE T KRGS o AR RE (7 T4 SR A B, Sox9a
1 Sox9b 1 5T 5E (o T 20 MU AZ AR ML SRR
PN ) FRARE 2R R 60. 9% \26. 1% 8.7% F114.3% ,
P R 4 4> Sox9 2 F1 BB A Al RESE O T4
B, U O A0 M S R X0 A A R B,
Sox9a 3 F1 Al Sox9b i F 1 B A 5 IR 45 44 38, i
HASERRIIA T MIAE, b i n] HE W i SO 7

A Sox9 H H il BB — R ARSI 1, AR A1
Wiz 5. LB Hras Rt Sox9a Hil Sox9b H
Byl REE—RhAE it H o BRILZ A, X 2 A4
Sox9 M H AT =AM [ AL, 45 R oK,
Sox9a # [ =R A BRI (18] 2a) 55 Sox9b HHH
ZRESH AL L (& 2b) AHL, B 3 > o BR
Jig, A LB RAEAE—, Horp e 1 A 2 JB i
B URTE 3 NN A EEIE K .
2.2 EELIERFEH sox9a FA sox9b B E EF R4
R S BB 5 b 3t

)5 23 AT 45 SR S < S SR 7 B sox9a &
LT 8 75 )7 i ( Takifugu rubripes, AY277964. 1) 4R
il ( Carassius gibelio, NM _131643. 1) | B & fa
( Danio rerio, DQ098685. 1) . 4 fa ( Carassius
auratus , KP255974. 1) Fi 4R % 4 ( Anoplopoma
fimbria ,KC112918. 1) % 5 Fif sox9a #Z R IF 51 )
AL 43 531 8 99% 83% 83% 83% Fil 82% ; 5
SUARTT il sox9b 5 41 68 7R 7 fl ( Takifugu rubripes,
AY277965. 1) sox9b, ¥ W & 5 ( Cynoglossus
semilaevis , EUOT0762. 1) sox9 , ZE & £ ( Rachycentron
canadum , KX154794. 1) sox9 , 48 % £ ( Anoplopoma
fimbria, KC112918. 1) sox9a . i £ ( Monopterus

NS H

albus , AF378151.1)s0x9b , F s ( Oryzias latipes,
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GCAGACTCTCCATCAACCCACCAGAGCAGCTCGCCCACTTCACATGTTCAAAGTTCAGCA
GAAGCGAGTCGTCGCTTGCAATCTGCTTTCGACTCTGTGAGAAGAAGAAAAAAGAGACGG
AGCCTTGAAAAGTATTTTTCGACTTTTTCTTCATTTTCACTTGAAAGGATTCCGGGTTGC
CGCTCAGCTGCGCGGCCTCACGGGCTGTCACTGCAGTCTCCGGGCACATCGGTTGGAATT
AGAAAGAAGGATTTTCTCCTTTTTCTCCTGCGACCAGCTGTTCTCTCAAGGTCTCGCATG
M
AATCTCCTCGACCCCTACCTGAAGATGACAGAAGAACAGGAGAAGTGTCACTCCGACGCT
N L L DUPVY L KMO)EE QE K CH S D A
CCCAGCCCCAGCATGTCCGAGGACTCCGCGGGCTCTCCGTGCCCGTCGGGCTCCGGCTCG
PP MMDE DA GO P CcC PO GO XD
GACACTGAGAACACCAGACCGTCCGACAACCACCTCCTTCTGGGTCCAGACTACAAGAAG
D(ME N(MR P(CD N H L L L G P DK K
GAGAACGAAGAAGAGAAGTTCCCCGTGTGCATCAGGGATGCGGTGTCCCAGGTGCTGAAG
E NE EE K F P V C I RDAV S Q V L K
GGCTACGACTGGACGCTGGTGCCCATGCCCGTGCGCGTCAACGGCTCCAACAAAAATAAA
G Y D W T LV PMPVRY NG GO®NEKNK
[ ]

CCTCACGTCAAGAGACCCATGAACGCGTTCATGGTGTGGGCCCAGGCTGCACGGAGGAAG
P HV KRPMNAFMVYV WAQAATRTRK
CTGGCCGATCAGTACCCGCATCTGCACAACGCGGAATTGAGCAAAACTCTGGGCAAACTC
L A D Q P HLHNATETLSIKTTLGK L
TGGAGATTACTGAATGAGGTGGAGAAGCGGCCGTTCGTGGAGGAGGCAGAGCGTCTGAGG
W R LLNEVET KT RTPTFVETEAETRTLR
GTGCAGCACAAGAAAGACCACCCCGACTACAAGTACCAGCCGAGGCGGAGAAAATCTGTT
V Q H K K DHP D K Y QP RRREKCEGV
AAAAACGGCCAAAACGACCCCGAGGACGGAGAGCAAACCCACATCTCACCCAATGCCATC
K NGQNDTPEDGEG Q@HTISPNAI
TTCAAGGCGCTGCAGCAGGCCGACTCCCCAGCCTCGAGTTTGGGCGAAGTTCATTCTCCA
F KALQQAD®FP A L G EV HGP
GGCGATCACTCAGGTGAGTGAACATGGATCAACGAATCCGAGCAGCGATGACGCGACGTG

G D H G E =*
CTTTTCTTACGATTATTATTATTTTTTAATCGGCTCAATATGACATTTTTGAATTTTTAC
AAGCCGTTGCGGCCTTTTAGAGACACCTGTTAATTATTAATACCTGTTTTTACAAGCAAT
CGCAGAAATCCACCTGTCAGTGGCCAGCCCATAAACAACATGACCACTCCCCCTTTGAGC
GTGTATTGCACTCATAATGAGTCTTTTAATGCCGGAAATGCGTCAGTGAAAAAAAAAAAA
AAAAAAAAAAAAAA

(a)



6 11 PSS, S LR Tl sox9 JE DN Y e B AN AR 0BT 839

1 AAACTGGCATCCACGCCTTCTGAGGATTGTACCTGTAAACCTGGAGACCTGAGAGGAGCA
61  CTGTACCTTTTCTGCAGCTCTAAAGGCGAACTATTTCTTTTTGGCTTGTTTTTTTTTTTC
121  TTCGCGCGCCAAGGACCATCAGCTCGTTTTACGCACGAAATCAAAGGAGAATCAGTTGCA
181  CTCATTTGACTCAGGACTTTGAACTCATCTCTGGGAGAGTTGAAGTCCAAGAGGCTTCTT
941  CTCCACCGAGAAACCAGACATAACCCTCCTGTTTCGTGCGTAATTTGGCACCAACCCGTT
301  TTTCGTATGAATCTCCTCGATCCTTACCTGAAGATGACGGAGGAACAAGATAAGGGTCTC
1 M NLLDTPVYTLZEKMTTETET QDEKG L
361  TCTGACGCCCCGAGCCCGAGCATGTCTGATGACTCCGCGGGCTCTCCGTGCCCGTCCGGT
19 s DA POOPOMO DD DDA c(™®Drpr c POe
421  TCGGGGTCAGACACGGAGAACACCCGGCCGTCGGAGAACGGGCTGATGCGGGCGGACGGA
39 o p(E NCODR P(DE NG L MR AD G
481  GACCTAAAGAAGGATGAGGAAGACAAGTTTCCAGCGTGCATTCGCGATGCCGTGTCCCAG

59 D L K KD EE D KF P AC I RDAV(HAQ
541 GTCCTCAAAGGCTACGACTGGACCCTCGTCCCTATGCCAGTGCGCGTAAATGGATCTTCC
79 VL K G Y D W T L V P M PV R V N G

D)

601 AAAAACAAACCTCACGTCAAGAGACCGATGAACGCTTTCATGGTGTGGGCCCAGGCTGCG
99 K NK P H V KR PMNAFMV WA Q A A
661 CGGAGGAAGCTGGCGGATCAATACCCCCACTTGCATAACGCAGAGCTCAGCAAGACACTG
119 R R KLADGO QP HLUHNAETLSKT L
721 GGGAAACTTTGGAGACTTTTGAATGAAGTCGAGAAGCGGCCGTTTGTGGAAGAGGCTGAG
139 G K L W R LLNEVET KT RTPTFV EE A E
781 CGGCTTCGGGTGCAGCACAAGAAGGATCACCCGGACTACAAGTACCAGCCGAGGCGGAGG
159 R L RV QHKKDHZPDOK Y QP RRR

841  AAGTCTGTGAAGAACGGCCAGAACGAGTCGGACGACGGCAGCGAGCAGACGCACATTTCC
179 KGOV KNG Q@ NE®DD(DE q(DH 1D
L

901 CCCAACGCCATTTTCAAAGCTCTCCAACAGGCGGACTCCCCAGCCTCCAGCATGGGAGAG
199 P NA T FKALQQADDP AGGDOM G E
961 GTACACTCTCCAGGTGAGCACTCAGGCTCTCAGGGCCCTCCTACCCCTCCCACTACCCCA
219 vi®Pr 6 EH®c®aq ¢ P PP P T P

1 021 AAGACTGATGTCACCTCAGTCAAGATGGATCTAAAGCGTGAAGGCGGCCTCCGCTCTCTG
239 K Tp v i(AVEKMDTLTZE KT RTET GG GLT ROL

1 081 AACGATGGCCCCGGAGGACGTCAGCTCAACATCGACTTCCGTGACGTGGATATTGGCGAG

259 NDGP GG R QLNTIDTFTRUDV DI G E

1 141 CTGAGCAGTGACGTCATCTCCCACATCGAGACCTTCGATGTCAACGAGTTTGACCAGTAC
279 L p v i®un 1 ECF DV N EF D Q

1 201 CTCCCGCCTAACGGGCATCCCGGCTCTGCTAACGCCACCCCGGTCGCGTACAGTGGCACT
299 L PPNGHPGSANACDP VAY S GT

1 261  TACAGCATCAGTAGCAGCGGCCCTGTCAGCCCACAGACGGGAGGCGTGGCAGCCTGGCTG
39 MWs 1 sGGX®Dc¢ P vePr a6 6 vV A A W L

1 321  ACTAAACCCAACCAGAACCAGCAGGGACAGCACACCCTGACCACTCTGGTGGGCAGCAGC
339 T KPNQNOQOQGQHTTLTOL V G

1 381  ACAGAAGCCCAGCACAGGACCCAGATCAAGACAGAACAGCTGAGCCCGAGCCATTACAAC
359 T EAQHRMa1 kKT EQQLOPOEQN

1 441  GACCAGCAGAGCTCGCCGCAGCACGTCACCTACAGCCCCTTCAATCTGCAGCACTACAGC
379 D Q@ s®praquvcvy@®PFNLAQHY

1 501  CCACCTTCCCCTTACCCGGCCATCTCCAGAGCCCAACAGTACGACTTCTCTGAGCACCAG
399 P PP Y PaAIRAQaQY D FOAEHQ

1 561  GCAGCGAACAACAGCGGTACGAATGCCTCCTACTACAGCCACGCAGGGGCGGGGCAGGGG

419 AANND®DcT N aGOOXAOX®DH A G AG QG

®
1 621  TCGGGGCTGTACTCAACTTTCAGCTACGTGAGCAGCCCCAGCCAGAGGCCCATGTACACA
439 6 L Yy sCDF % PG Q R P M Y

1 681  CCCATCGCCGACAACACGGGTGTGCCCACCATCCCGCAGAGCAGCCCGCAGCACTGGGAG
459 p 1 ADN@cverT1Praqgs@®PaQeHHWE

741  CAGGCGCCAGTTTACACCCAGCTCACCAGACCCTGAGCTCCGCCCCCATCTGTGCAGACT
479 Q A PV T Q L T R P *

801  GACATGATGACACCATGACACATACGCCCCCCCAACACACACACACACCCACACACACAC
861  CCACACACACACACACGCACATACACGTTACATTTTATACAGAGGGCTCCTCCCTGAATC
921  ACTTGAATAGAAAGAGAGCTG

—_

—— —

(b)

EIHHHD T ATG; LB T TCA( * ) 5 PTER N ML @ BERRALALA. O BT RIZN Plam (RAFEHIE KA X
iy HMG G 85H380; XUT RIZ N IRIZ 2% B AR~y 45 F
Initiation codon is ATG; Termination codon is TGA( # ) ; Potential N-glycosilation sites are indicated by closed black circle; Phosphorylation
sites are represented by hollow circles; Pfam conservative domain is indicated by single underscore; grey shadows are respectively the HMG-
box domain region; Conservative domains with low complexity is indicated by double underscores

Bl FESZ 58 sox9a EF (a) F0 sox9b EF (b) cDNA R H A S EEFS

Fig.1 The cDNA sequence and deduced amino acid sequence of sox9a gene (a)

and sox9b gene (b) in 7. obscurus
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(a)

(b)

2 BESIZFHf Sox9a(a) F1 Sox9b(b) EHARH =KL
Fig.2 Tertiary structure of Sox9a (a) and Sox9b (b) protein in 7. obscurus

NM _001105085. 1) sox9 . F1 kT 4 ( Oncorhynchus
mykiss , NM_001124270. 1) sox9 %5 ¥% 1F 8 I 51 11y
FH AL 43 5 4 98% 86% 85% 83% .83% .81%
1 76% , [R) I B 4 R W v B A 21 14 17 51 )
T Sox FKk, H.5 £L8& 7R J7 ol [R) Y 1 b v o G0
TR 2 E P B LU XS 3 B 5 2R s, W 5L 3 iy e £ 2
Sox9a FI Sox9b 2 HLMR (1) HMG & 45 44 3 34 5 J
PRAF B 148 (BB R B AL e A 78 S A HAth P
G584 AH ], AT N-A Sy 14 28 5L 1R 7 91 v J 2
PRSP (B3 ~4) , RIIXLELRSF X B AT RE 5 sox9a
Fl sox9b FE A FINRERY R 54 K

2.3 EELGLE L Sox9a F1 Sox9b F 4 i 4k 44
&

BEF 4B AH $2 5 (neighbour-jopning , NJ ¥ )
T Sox9 KL LR G ity S IL IR P74 1) R GEHEAL Y, 25
SRR LR 7l Sox9 (1 R GE i AL AT 43 P
AR FL IR 2 3R O — K32, ir A £ 2k
RN T — R, Horp X — RSy Ay
L BESUA T il Sox9a il Sox9b {1 kALK 4331 f32
T 2532, B Y5 [A)Ja  £1 6 2R Jy il
BB N—A /N3, FRG R R IR, 5 AR
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JTURE | BTN 55 55 i S5 A ME B W) 10 SR 4 Kk R iR
VG, 3% WG S0 AR J7 il Sox9 BLPH 1 2 Ge itk Ak o6
RELE PR A FEA — S (B 5) .
2.4 EELLERFFEhBEME MK sox9a FN sox9b F [F
HBALRIESH
2.4.1  sox9a H[FTE MEME A& H L b iRk
i

PR PCR 45 R R, sox9a I K5 ik 77
TETHE @ AR AN HA P (B 6), K
sox9a FEPRITE MfE 0 AN [A) 41 40 H 1) e 15 7K F, Bl D
KIN :sox9a FEPITEME €6 Fr i o A9 2k
HHABHL A B E 2R (P <0.05) ; FRitZ
A, sox9a K R 7E M £ i TR OB LA,
RN S SEH A kAP BGR o HAE sox9a FE A
TEMEFAN R 4 2L 1 3k K F, T LLUR B sox9a
FERTEME LA 3R K P dem , 5 HA 4 210
ABEMEZER(P<0.05) . HAL sox9a HEPH 7 M
HEAARAR TR 20 2 b i 38 K P, 7] LR B sox9a
JERIFEMEf S Fe i BE s IR AL H b
eIk i WY 5 e b e, (A O £ i RN UL PR 2H 21
Hh ) A i B AR T A
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CA-Sox9a 89
CS—-Sox9a 95
DR-Sox9a 98
GA-Sox9a 95
GR—Sox9a 98
HS—Sox9 96
MM-Sox9 96
M-Sox9 96
OL—-Sox9a 99
TO-Sox9a 95
Consensus

CA-Sox9a 189
CS—Sox9a 194
DR-Sox9a 198
GA-Sox9a 195
GR-Sox9a 198
HS—Sox9 196
MM-Sox9 196
M-Sox9 196
OL—Sox9a 197
TO-Sox9a 194
Consensus

CA-Sox9a BRle 0 SQGEPTPPTTEKTCVQPGKVDLKRET . . RPLGENTG . RFLNIDEREVDIGELSNDVI. . .ETECVN 282
CS-Sox9a CSQGEETEETTERTIDM PSNRAELKREG . . REMQEGAS . RQLNIDEGAVDIGELSSDVISNMGSEDYVD 289
DR-Sox9a IR IBETIRRATIIITING . 5 o 5 5 o i 9 0 0 6 i W 6 247
GA-Sox9a . SQGEPTEPTTRRTLVSSGKMDLKREGGIRSLSDGTGGRQLNIDFROVDIGELSSOVISEIETEDUN 293
GR-Sox9a (SQGEPTPPTTEKTDVGPGKADLKREA . .RPLQESTG. RPLNIDERDVDIGELSSDVI. . .ETEDVN 290
HS-Sox9 0SQGPETPPTTPKIDVQFGKADLKREG . . RPLPEGG. . RQPPIDFROVDIGELSSDVISNIETEDVN 292
MM-Sox9 OSQGPPTPPTTPKIDVGPGKADLKREG . . RPLPEGG. . RQPPIDERDVDIGELSSDVISNIETEDVN 292
M-Sox9 OSCGEPTEPTTEKTOVGAGKVDLKREG . . RPLAEGG . . RGPPIDERDVDIGELSSOVISNIETEDUN 292
OL-Sox9a .SQAPPTEETTPRTDCS . ARMDLKREGGLRPLPDGAPGRQLNIDERDVDIGELSSDVISHIETEDVN 294
T0-Sox9a ‘ R e o o R e R e P P S ey A i 227
Consensus  his naif alg

CA-Sox9a EFDQUIBENGHATN. . ... . .ASYVEGYAT............t.. fiMGREGN GspssTQEEEicTGE 327
CS—-Sox9a EEDQYLPEHSHAGL .S . GAQAGYTGSYGMGSSSLGQARANVGVERRMSKGES : QOQOQHSITITEGEGG 359
DR—SOXODA cccscnccccrcccccsaeesconcsansacensonseccsnsancsasasasisasssnsessonsasssnennssnenssossasssnes EETTTreS 247
GA-Sox9a EEERRREENGHEE. . ... ......cc0000ne o T ARA AN SENOOG. e coesooossscssassescasssssnsees QQQHTETIPEGGGG 336
GR-Sox9a EECQYLBENGHA. ....... APYTGGYET. . . GSPQSGQLIPESAG. 331
HS-So0x9 EEDQYLPENGHPGY . BATHGQVTYTGSYGISSTARTPASAG . . EVAMSKQGAPPPPEQQPPQAPPAPQAPPQPQAAPPQQPARPPQQPQARTEITESS.. 387
MM—Sox9 EEDQYLPENGHPGV . PATHGQVTYTGSYGISSTAATPASAG . . EVAMSKQQAPPPPEQQPPQAPPAPQAPPQPQARPPGQPARPPQQPGARTEITESS. . 387
M-Sox9 EEDQYLPENGHPGY . PATHGQVTY¥TGSYGISSTAPTPATAG . . EVAMSKGGAPPPPPQQPPGAPQAPQAPEG . QRAPPGQPQAR . QROGARTEITESS. . 385
0L—Sox9a EEDQYLPENGHEGAREGSTAPVSYSENYSISGAPPLSPQAGGGPANMARAESGG . « ¢ v e v e ernenneensennsnnsennennns QQHSLTIPLGTSG 360
TO=SOXTE = o o mlmfem 1 w5 o o (o 1 o 1 i 5 T o o i e o o 7T 0 1 3 o 227
Consensus

CA-Sox9a . SGDQDQPRITHIRTEQLSBSHYNEQRQGSBGHASY . GSENvQHEQHYST . . . SFES . ITRA . Q¥EY SDHGGE . ANSYN THE . GEQSSEINSTESYNS.P 417
CS-Sox9a EQGRQGEQRTIQIRTEQLSPSHYSEQG . GSEGHITY . GSEN . . . LQHYSTS . . SYES . ITRA . Q¥DYSDHGSG . ANSYYSHA . AGGGSGLYSTESYMS.S 447
DR=SORDA | ¢ 5irinie s aesiauslelarlorarmiaia slete;s ol o aare s & 5l ese 4 5 tafe o Gl SLSiaTe/a v 1o < 0 o S1S0y0 e o S SIS € o e o ST A e B0 5 S ol S el ST ola e 247
GA-Sox9a = c.---- AEHRTQIRTEQUSPSHYTEQD . GSEGEVAYNSEEN . . . IQHYSPrssaYEAnT SRAQGYDY SBHGCEGAACYESHAGAERGSEINSTESTNSSE 426
GR-Sox9a .. .EQEQPRTTHIKTEQLSPSHYNEQG . GSPQHVSY . GSENVQHLQHYST . . . SEES . ITRA . QYDYADHGGE . ANSYYSHA . GERSSCLYSTESYNS.S 418
HS-Sox9 .. .EPGQSQRIBIRTEQLSESHYSEQQOQHSEQQIAY . SPEN. . . LPHYSE . . . SYEP.ITRS.QYDYTDHON . . SSSYYSHA . AGRGTELYSTETYMN.P 471
MM-Sox9 .. .EPGQSQRIBIRTEQLSESHYSEQQGHSEQQIAY . SPEN. . . LPHYSE. . . SYEP.ITRS . QYDYTDHQN. . SSSYYSHA . AGRGTGLYSTETYMN.P 471
M-Sox9 .. .EPGQSQRTHIKTEQLSPSHYSEQCQHSPQCTSY . SPEN . . .LPHYSE. . . SYEP.ITRS.QYDYADHGN . . SGSYYSHA . AGQGSGLYSTETYMN.P 469
0L—-Sox9a G..SEARLRRIQIRTEQLSESHYSEQQ .GSEGNAPY . SPEN. . . LQHYSPPSSSYEP . ISRAGQYDYPDPQGE . . . GEYSPAGAGGGSELYSTESYMSSE 449
TO=S0XTA  cecrvnsscsscsencscessccssnsasnonsssnsssssessnasnsssasssssssssesasssssasosssssssssasssenassossnssesss 227
Consensus

CA-Sox9a SQREMYTEIALSTGVES 1B SNHSEQAWDGQEVITQESRE. . ... .. 457
CS-Sox9a SQREMYTPIADTTGVESVEQT . HSEQHWDGQEIYIQISRE. . ..... 486
DR—S0X0a  cccccsccccscccocsansacccccsasnccsssscnsnsesnnne 247
GA-Sox9a SQREMYTPIADTTGVESIEGS. .SPQHWEQREVYTQIFRE. ... ... 464
GR-Sox9a SQREMYTPIADSTGVESIEQSNHSEQHWDGGEVYIRESCLSDLILSY 465
HS-Sox9 2GREMYTEIADT SGVESIEGT . HSEGHWEG . BVYTQITREL. .. ... 510
MM—Sox9 AQREMYTPIADTSGVESIEQT . HSEQHWEQ . EVYIQETRE. ... ... 509
M-Sox9 AQREMYTRIADTSGVESIEQT . HSEQHWEG . BVYIQETRE. ... ... 507
0L—Sox9a SQREMYTEIADNAGVESIEQG. . SEQEWEGABVYIQITRE. . ..... 487
TO=SOXDA - ominissio:secomnsnsssion daemiaaotat ey 297
Consensus

73 P AT R R LR AR R B 1S 5, TR VR I 75% RIR L (i §H3 , RIE VR T 50% RV i (1 §H3R
JEH . 40 (CA) ABA41588, 22 ¥ 55 5 (CS) GQ402461 , BF Ty 5 ( DR) AAH93134, — il & ( GA) AAQ62978 , %% £ i ) ( GR)
AID21700, A (HS) AAP36231 , ki ( MM) AAKO1651, (M) AAH24958 , &6 ( OL) AAX62152
Position with >50% similarity are shaded in light blue, Position with >75% similarity are shaded in pink, while completely conserved
positions are shaded in black
Accession number: Carassius auratus ( CA) ABA41588, Cynoglossus semilaevis ( CS) GQ402461, Danio rerio ( DR) AAH93134,
Gasterosteus aculeatus ( GA) AAQ62978, Gobiocyp risrarus (GR) AID21700, Homo sapiens ( HS) AAP36231, Macaca mulatia ( MM )
AAKO1651, Mus musculus (M) AAH24958 , Oryzias latipes (OL) AAX62152
3 BQURTTEE Sox9a S E MM SERRF 5 L E
Fig.3 Multiple alignment of the deduced amino acid sequence of 7. obscurus Sox9a

with the corresponding sequences from other species
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CM—Sox9b
DR—Sox9b
GA—Sox9b
HS—Sox9
MM-Sox9
M-Sox9
NF-Sox9b
0K-Sox9b
0L-Sox9b
T0-Sox9b
Consensus

CM-Sox9b
DR-Sox9b
GA-Sox9b
HS—Sox9

TO-Sox9b
Consensus

CM—Sox9b
DR—Sox9b
GA—Sox9b
HS—Sox9
MM—Sox9
M-Sox9
NF-Sox9b
0K-Sox9b
OL-Sox9b
T0-Sox9b
Consensus

CM—Sox9b
DR—Sox9b
GA—Sox9b
HS—Sox9
MM-Sox9
M-Sox9
NF-Sox9b
0K-Sox9b
OL-Sox9b
T0-Sox9b
Consensus

CM—Sox9b
DR—Sox9b
GA—Sox9b
HS-Sox9
MM-Sox9
M-Sox9
NF-Sox9b
0K-Sox9b
OL-Sox9b
T0-Sox9b
Consensus

CM-Sox9b
DR-Sox9b
GA—Sox9b
HS—-Sox9
MM-Sox9
M-Sox9
NF-Sox9b
0K-Sox9b
OL-Sox9b
TO-Sox9b
Consensus

MNLLDPYLEMIEEGERC BSDNHLLMEGEE. .... YRRE SEEE!
............... MS EPP..cccoo.....BHRE . EREN
MNLLDPYLRMIEEQERC ESDNHLLLGAD..... YRREGEEEK
MNLLOEFMRMIDEGERG EQENTEPKGEP. . . . CLKRESEEDK
MNLLOPFMEMIDEGEKG! EQENTEPKGEF . . . . DLKRESEE
MNLLDPFMEMIDEQEKG: EQENTEPKGEF. . . . DLKRESEEDH
MNLLDEYLRMSEEQDRC BESDNHLLLEAD..... YKREGEEERNH
MNLLEDFPFLEMIDEQDKC: ESENGLLMGPDGPLVEEKKE . DEDK
MNLLDPYLERMIEEQERC ESDNHLIRGPED..... YRREGEEER
MNLLDPYLEMIEEQDKG: ESENGLMRADG. . . . DLKKD . EEDH|
r fp cir avsqvlkgydw lvpmpvr

. .REMCEGT . 5§
. .ERDRERP. .
. .REMOEGT . S
. .RELPEG. .G
2G . .RELPEG . .G
G . .RELAEG. .Gl
R . .REAQEEGT . S|
12G . . RELHEGT . Gl
. .REVQEGT . 5
RIBGGLRSLNDAPED'

VT . .XSSSGRYAS
VP . ATHGQVTYTG
VP . ATHGQVTYTG
VP . ATHGQVTYTG
VT . .GAALAGYPG
APGAATGQVSYTG
MT . .GTAQTSYSN
SA. .NATPVAYSG

TN . S¥ESTIR s . Q¥D¥SDEGSG. . . . . ANSTE
AP..... YSRAQYTEYSEQHS. . ......
35 . SYESTIRA . G¥DYSDAGGE. . . . . AN v
P..SYEPIM:S.QYDYTDHGN. ... .. SSSPSEHAAG . QETEL
P..SYEEIMaS.QYDYTDHGN. .. ... S5,
P..SYERINES . QYDYADHON. . .. .. e
TS.SYEPITES . Q¥DYSDHQSG. . . . . LANSSEHSTG . QESSL
TLGSGGEQE 55.SYESITRG . QYDESDEQGG. . . . . ™
TLGGGGDQS TS.SYESITEZ . QYDYSDEQNS. . . . . AN
EEVG. .SST PPSPYEAISACOYDESERQARNNSGTNASH
s
YSTESYMS . BSQR
. .TESYSR..... s;
¥51.sa7C.BSQR DTTGVESVEQTQSE
¥STETHNN. DTSGVESIEQTHSE

ESTETYMN. DTSGVESIPQTHSE

ESTETYMN. DTSGVESIPQTHSE
XSTESYMT. LNAGVESMPQSHSE
MSFSS¥MS. DITGVESVEQTHSE
YSTESYMS.EBSQR DSTGVESVPQTHSE

YSTESYVSSESQR LNTGVETIEQS . SB

P vtp a hw

P ytql rp

JE 4] e A ) 2 R R ok L T BB (0,75 e, IR M 1 75 % PR AL (095 53w , IRV 1 50% v i (015 5 9m
JF5 B f (CM) ANG60855 , B (DR) AAH67133, =il (GA) AAQ62979, A (HS) AAP36231, Hifhk (MM) AAKO1651, F]

(M) AAH24958

JAEP AT (NF) XP_015801041 , 48 K th i 4. ( OK ) XP_020309628 ,

Position with >50% similarity are shaded in light blue,

Hif (OL) AAX62151

positions are shaded in black

Accession number: Cichla monoculus (CM) ANG60855, Danio rerio (DR) AAH67133, Gasterosteus aculeatus ( GA) AAQ62979, Homo

sapiens( HS) AAP36231,

015801041 ,

Macaca mulatta ( MM) AAKO1651,

B4 BESFRTTE Sox9b 5 H {4 Fh SEELFF 51 b X4 E
Fig.4 Multiple alignment of the deduced amino acid sequence of 7. obscurus Sox9b

with the corresponding sequences from other species
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QQAPPPPPQQPPQAPPAPGAPPQPQAAPPQGPAAPPQOPQAHTET
QQAPPPPPQQPEQAPEAPQAPPGPQRAPEGQPAAPEQEEQARTLT
QQAPPPPEQQEPQAPQAPQAEEQ . QQAPEQQEQAP . QOQQAHTET

Position with >75% similarity are shaded in pink, while completely conserved

Mus musculus ( M) AAH24958 , Nothobranchius furzert ( NF) XP _
Oncorhynchus kisutch (OK) XP_020309628, Oryzias latipes (OL) AAX62151
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)58, Takifugu obscures, Sox9a, MH218818|

78

89
51 100

ﬂ %
%nnmﬁ%ﬁzﬁm i,
@Pmﬂk ﬁl

g5 il
i
=
g,
R
Py

M@,

98 5 i i
74491'£L%{F75@, Takifugu rubripes, Sox9a, AAQ18507

f1, Scatophagus argus, Sox9, AFW97630
Eﬁiﬁ Epinephelus coioides, Sox9, ACT10337

BIfh, Epinephelus akaara, Sox9, AATT7677
Oryzlas latipes, Sox9, NP 001098556

#, Oryzias luzonensis, Sox9a2, BAH05019
ﬁ?ﬁ Gadus morhua, Sox9, AFA46806
Oncorhynchus mykiss, Sox9a2, NP 001117742
Oncorhynchus mykiss, Sox9, NP 001117651

2 ’

8 ﬁ:ﬁﬁﬁﬁi, Salmo salar, Sox9, ACN10975
97— 54, Danio rerio, Sox9a, AAH93134

— Vit

#]l, Gobiocypris rarus, Sox9a, AID21700

90

100 Z5{ 7= /1 Bh, Takifugu rubripes, Sox9b, MH218819

74
73 T,

IRy, Takifugu rubripes, Sox9b, AAQ18508

= W B
BA|W T, Oreochromis aureus, Sox9 ABY66377

74 ZEE 1, Rachycentron canadum, Sox9, ANJ46830

, Dicentrarchus labrax, Sox9, CBN81190

Oryzias latipes, Sox9a, AAX62152

3“53" J\i, Xenopus laevis, Sox9, AAK61366
99\_: B, Mus musculus, Sox9, AAH24958

AN, Homo sapiens, Sox9, AAP36231

B S ARET Soxd REEFFIIH Rt LK

Fig.5 Phylogenetic tree of Sox9 amino acid sequence from different species

olfifi Female fish
mifEfa Male fish

sox9a X RILER

sox%a relative expression

O NWHR IO

Hy B P G L Ga I M E H S
L Tissue

Hy- TEW; B. W P A G PERR; Lo 5 Ga fH; 1
; Mo LA E. B H O S. B

W@THQH,/\E’JE% P2 5t RS “FRE 3R, Mk AR R 4141
e 2 S /NS FREFROR

Hy. hypothalamus; B. brain; P. pituitary; G. gonad; L. liver; Ga.
gallbladder; I. intestine; M. muscle; E. eye; H. heart; S. stomach
The significant differences of female tissues are shown in capital
letters, and the significant differences in male tissues are shown in

lower-case letters

B 6 RS TTE] sox9a mRNA HIH A
Fig.6 Expression of sox9¢ mRNA in

various tissues of T. obscurus

2.4.2  sox9b SEREMEREA AR i ZRE bt
P i PCR 45 5 IR, sox9b Fk [F 5 3 77
FEFME £ FHE R A AN L8R (B 7). R
sox9b 3 PR 7EMfE AN [ 2 40P B kK, AT AR
PR 2 sox9b F PR 7 M A0 R e P s AR, S
HAMH LI WF M2 (P <0.05) ; FRILZAH,
sox9b F P 7E Ml AR T IR AN Sl gUh R
SEAKa s o B sox9b JE PRI e et AN [R) 2H 27

HIFIR IR, AT LR B sox9b J PRI AR M 0 i rh 3R
AR, SHAMMASI A B EEER (P <
0.05) ; BRI Z A1, sox9b Hk PR 7 HE #0N F fiki i
TR H LR R SE 2 rh RB KPR . L
B sox9b H PRILE MR 0 A AR [R] 41 2 g 3R 35 7K
L AT LA B :s0x9b FEPIFE TS B i g FE A
R AR 2 () 3 38 AT B i) () 22 S 1k
FRYERBE AL LASM L 4, HE £ sox9b FE R 1Y
FIRIK-ZE W] s T £

offifs Female fish
mififs Male fish

@ BXD

R B | B H
T Tr | |f

Hy B P G L Ga I M E H S
A Tissue

sox9b HIXREE

s0x9b relative expression

O NWk IO

Hy. Trek; B. Bi; P. #{k; G #ER; Lo AT Ga. JH; 1
M M. LA BB HODBE; S B
W8 A ) 2L U 35 1 22 S TR S P B R0, Ml £ A (] 21 21
1 22 S /NS S REFROR
Hy. hypothalamus; B. brain; P. pituitary; G. gonad; L. liver; Ga.
gallbladder; I. intestine; M. muscle; E. eye; H. heart; S. stomach
The significant differences of female tissues are shown in capital
letters, and the significant differences in male tissues are shown in
lower-case letters

B 7 BESUZRF il sox9b mRNA HJZH A

Fig.7 Expression of sox9b mRNA

in various tissues of T. obscurus
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3.1 sox9 EEMERERX

sox9 JE— RS A Uk S A A BT 1Y e S
PR [ 2 — i 5 0 2L Bl o P 1 )
HAEA R . W58 W], 76 0 28 5L R 41 iy i
A AR A p I DR A A S B sox9 [
RO R7 I W N NN TDRE S8 A iR iV P N =i
HIECHIE Y sox9 e 5 IE X 3 B, 4351 ok
sox9a (PR N s0x9al) Fl sox9b (L FR N s0x9a2) o
KEBAOE FEAFAE sox9a Fl sox9b X PIFPILHY
VIEAN /7 RN R R i S o
TAKASE 25" W 504 4 2 i ( Rana rugosa ) 223,
H 3 S Y sox9 5 PR (%) R Fofr S A4 4K 7 58 s0x9a I
50x9b , 3 BRI sox9a & 52 HMG & 45+ 1, H
A 5 SEIE - URE, T sox9b A5 HMG & 2544 45§,
K N-sify 28, 55 1R Jy 1), L 4 i 1) 2 56 R AN hy
sox9a i FL R Y 5N 0 55% , AN HA 5 sk H +
TEPE, B CHEDY sox9b JEPH AT REJE: sox9a K 5T 1)
345 HMG & 458 0E N 19 26— A B 5 1y
Wy SR Ty Bl e AR Y sox9a H R KN
5z B sox9b BRI K/ —BL, (HE5 A [R], IX.
FTE TS SR T7 il sox9a F R 4w i) & 5L 152 7 41|
A e HMG G E BRI C-AR I 15 41 5 11 i 4
IR 5 i 5 BB ARAS 1Y s0x9b KPR K /N Ko 435 46 5 48 By
Y sox9a FERIFHE] . AT LUB HY sox9 BEPR 4%
SR ITE A B A5 BA PR i 22 ek
3.2 REQIER7t Sox9 HHINEE DT

Sox Z R H AT e 5f IR - B B 1) 45 74 R Ak
HMG & DNA 45 G 45 #4385 FN e 53 3005 465 #6368
HMG & 45H30h 1 ANFRIEPE LT (1 MZE A
5 (NLSL) F1 1 A% {55 (NES) 4§ 3 #7041
B, WA sox9 FERTEI C-AR U AFAE 1 % E AL
{55 NLS2 2% 3L op R AE ok 6 5 19 5 51
AQAARRKL, % E N {F 5 NLSI F1 NLS2 [#51] 43 5
5 VKRPMNAFMVWAQAARRK #1 RRRK, #% i
5SS LSKTLGKLWRLL'™' 45 —Fh & 11 JF
e — AL TN, R 77 B2 % IR T4 oA
Az ], X R FRE A S AZENES,
[ S5 A ki 55, FH UL AT SoxO 2R & —
Fhla]ES 54 NLS 1 NES MR EH -

W SR il v B R A 1Y) sox9a Fil sox9b J ]
YE sox FEPRI GG — 01, BA KSR ) HMG
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EEE R A FRIE T 2 D E LR S
(NLS1 F1 NLS2) F1 1 #4155 (NES) Z845
A RAE SR %8 A5 5 NLST A4 i
H'9 NES fi. T HMG & 45 Ml N, e N5 5
NLS2 i F HMG & 453 ah , H i 2o 25 #4358 1 L
B 5 4 Bk £ ( Scatophagus orgus ) Fl % 5 3} £
(Betta splendens ) ({37 B 58 4 AH [ | i 15t W
HMG GTEARFP R 140 R5F o B T ax sush
FLIAR , sox9 FERITENT C-A g 1/3 AAFAE 1 I
o FE 5 0I5 45 # 3 ( transactivation activation
domain ,TA ) , 54t N Sox9 HHTE C KA
24 E A R- A IR-N AR (Pro-Glu-Ala,
PQA) F1 i 2 MR- A IR-22 A R ( Pro-Glu-Ser,
PQS) A SRt $u, 3K WA 1> 45 4 S 7E 1 Ak B A Y
PRSF, UHAEN Sox9 25 K & HMG & DNA
S5O Al A JRN s 2 S0 S R A B B ok
PRI Y 45 Sox9 2R [ B> TA IR, ml g &
HEREREIGE SN Y Rk RE A
A etk S5 ) AR TA SsRAE I S 34 b s
FORSHEIEAE R ZE 2K 1) C-oRui e ARSI,
PRI 828 sox9 PR SR s AL ] i 55 i 2L
WA A, e AR ARSI TA B —iE 2
G R A LY L WU I Bl soa9a K 4
T 2 EE R 7 5 HA 52 B 1 HMG S5 3E1 & 2%
T C-AR i () SRS A5 A, T sox 9 K PR G )
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Molecular cloning and tissue expression analysis of sox9 gene in Takifugu
obscurus

GAO Yingying' >, LIU Xinfu®’, HU Peng*, LIU Bin*’, GUO Zhenglong’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory for
Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, Shandong, China; 3. Qingdao Key Laboratory of Fish Seed Engineering
and Biotechnology, Qingdao 266071, Shandong, China; 4. Nejiang Normal University, Neijiang 641100, Sichuan, China;
5. Jiangsu Zhongyang Group Company Limited, Hai’ an 226600, Jiangsu, China)

Abstract; The purpose of this study was to preliminarily investigate the role of s0x9 gene in gonad
development and sex differentiation in Takifugu obscurus. The full-length ¢cDNA sequence of s0x9 gene in
Takifugu obscurus is successfully cloned through the design of degenerate primer amplification, RACE and
Real-time PCR technology, and subsequently its corresponding bioinformatics characteristics and the level of
tissue and expression were also analyzed. The results showed that the full-length of Takifugu obscurus sox9a
gene is 1 248 bp (NCBI accession number: MH218818) , including a 684 bp ORF, encoding 227 amino
acids; the 5'UTR is 297 bp and the 3"UTR is 267 bp. The full-length of Takifugu obscurus sox9b gene is 1
941 bp (NCBI accession number; MH218819) , including a 1 470 bp ORF, encoding 489 amino acids; the
5'UTR is 306 bp and the 3'UTR is 165 bp. The results of homology and phylogenetic analysis showed that the
two s0x9 sequences shared the highest homology and closest relationship with Takifugu rubripes. The results of
multiple amino acid sequence alignment showed that the HMG box domains of the two Sox9 amino acid
sequences were highly conserved in mammals and fish. Quantitative fluorescence PCR analysis showed that
the two s0x9 genes are ubiquitous in all tissues of female and male fish, and they were most highly expressed
in the hypothalamus of female fish, a little in the testis, and very little in the ovary. Overall, except for a few
tissues, the expression of two s0x9 genes in tissues of females was generally higher than that of males. The
purpose of this study was to understand the genetic characteristics and physiological functions of s0x9 in
Takifugu obscurus, and to explore the molecular regulation mechanism of sex differentiation and gonadal
development.

Key words: Takifugu obscures; sox9 gene; cDNA cloning; bioinformatics; tissue expression
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