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RT-PCR fu RACE 5 %315 7T WHA T 5 Sox9 2 cDNA 2K F 7, ZRF 7| T &%, i
B Sox9 cDNA 44 % 1 409 bp, 40 45 F 7% %] 3: 4 ( open reading frame ,ORF)1 083 bp,5" 3 3k
# K (untranslated region, UTR) 19 bp #= 3’ 3% 3k #§ ¥ X (untranslated region, UTR ) 307 bp,
1083 bp #h ORF 47 360 M AR, M SF REH 41 221.7T U, FASHRA, K 5H#
RGN FEXRFRUE, HARZNME S, EEM R ALEEPCREAAEHA T Sox9 £ H A
BARUEREREL TS MY M REER MR, So9 EHHATHFHZLEAUR
WARERM R EERE, HP,EN, B A BVt REERK. AW, ARAR
P ERAREUEANALME A TREAF, AABREFHAXRAESOR.ERNEREE
BERAEHEFRE2 M, EEBEEHTE MR, Sod W kA. EEMH . HEEHRA
WHRH, S0 REWREAEHRG KR ERPHAX L ELRINHUANTGENMNERR
FHWERHA LY TRAEREECHA RN Lo, EWERHANEHAY,Sex9
WA REERHALTREGEAT, XWEBHE R, XA RAERCEE R ML 2 £
Laf, £FEENSBERERNE S RAEEBAERUEHEF IR E WREHL

B R WA EE A RE M

REER ;W 1h F| A ;Sox9 ;cDNA 44 ;cDNA K3t § 3, R AN

HFE & 2S.Q 786;8 917
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FIiE. MFHBRR KRG L BN KT
etk R 2B At B 5F
EEAMA . PUARE SR AR B A
HEN—, BB LRI S ENTRAERE
—, BAMAA R EATRNE. BE>TE
P G , AT VG A ) SF. 55 59 F 72 th 2 o
AL M EEFDEE 4y T R R 2 X § %5
MXDIEER MR I mE T,

Sox H£ R W RAT S A — K HTH 44
B FETFHERRER, HABNEAS 5EN
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MHERERIRAD A

MeAlE EAFRT A AR e R SR
B BREE EERBIERE B R Se9 &
Sox AR ERN— R M NERET T8
A KR T P RE BTN, AR
iRl E T ErENER RS A REIE
AT, T Sox® AR 42 %75 H
IR ER S EREEPRTA TR
B AT, HHE2RE T SR YFH R 1T
Z e ( Oreochromis aurea) , W8 ( Pelteobagrus
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T ,S029 132 15 B WEAIG, T B WA B8 1 20 Ak &
BB ERALH AT, SHER,
PEAAS R Soxd FEM L B & Ak h BT EIAE
HEJEARHER. EHEHRH S £
P TS ( Xenopus Inevis ) 54130 2 47 o g k™
WHERI S0 BRUH LT RE ST BEREN
WHEEE T, A E W5 K SR D 4 ( Danio
rerio ) XA 47 4 W 00 RS RIERS PR B B S A
J;Hrm] .

ABF5% R ] RT-PCR Fl RACE ¥k 35 W 1 74
AR ET Sox9 ZPE cDNA 2K, Fxt H 75
ST BHLTR (T SS BO , 1R AR R S Bk
£ PCR A, %ol 3255 b A5 1 111 RIF 6 454 40 S R
fe % B AFIRE R ik B TS, D4
PRI R 7E P R A R e 1 R T b
IV

1 RSk
L1 HEHas
Rursd TIAR] IR AR A R B 2 2R

BELT SR EREARARAFMEE, Ba
100 2, e 500 B, B 5 T LM ETRHK RS
&, 3 3%, & RNA fl42 35 RNAiso
Reagent., [ ¥ Fif 7| PrimeScript™ RT reagent Kit
(Perfect for Real Time) cDNA 2K REGRAF &
5'-Full RACE Kit, 3'-Full RACE Core Set Ver.

2.0, 5L &I . SYBR® Premix Ex Tag™

=1

(perfect real time) ¥y B W L& (KE)H
BaTl. T 8iA RS, KIEHF W DII5a,Marker )
BRBRAEMARAR. Hibfzralnigma -

L T THARAH,
1.2 RBAE
RNA #) 32 ;& AR A&7 S (£Y 20

om) {EAARA], WU, B, B , LB, 4% LR Tt
P235 (RNAase free) ', [F]If 2 M i (R IR R 2
RIS B AR AT BRI SE S oR i , B
WS, R 3, e BR300, AR T B, 0 T B
BI/NERG 4 BT BT AN ( RNAase Free) 1, JiIA 1
mL RNAiso reagent 3830] , >) 3J5 , ¥ B HBIMA
L5 2808+, Ak, R NEULE, 75 %
HEEY, & 0.1 % DEPC 4b HUK ¥ &
RNA, #R 58 i B e o0 R I 3k, IR 1k & 5
(EB) Jen i 7R 285 I 185 4841 UKL RNA §)
LB,

Fl#pikit &8 MREE GeneBank PR
B S Sox9 7%, 35 B Primer Premier 5. 0 %
¥F#h & DNAstar 4387305 & BLAST 2 F%, 1131
T3y RT KB 59, 3 AN F S TE
BTN BB T — 0 8 :05| %17 /5 4 RACE
B , AR HE B3k 77 AR 5 GeneBank PR
BRI B-actin FF), Boit— 33 R TF X H T
¥y, FsRMEEm 2 Y6 E & PCR MR Z IR FHET|
Y. AT Y E B E R A Y TR A RS
ARAFERGED .

I T R RS 4

Tab.1 Primers osed in the experiment

ElE B Bkl EEvd=E]
name of primer code of primer sequence of primer
Sax9F P1 5'-CAGACCGTCGGAGAATAGC3'
Sox9R P2 5'-GCAGTTGTGGGCGGAGTA-3’
5'RACEouter P3 5'- CATGGCTACATGCTGACAGCCTA3"
5'RACEinner Pi 5'-CGCGGATCCACAGCCTACTGATGATCAGTCGATG-3/
3'RACEouter P 5'-TACCGTCGTTCCACTAGTGATTT -3’
3'RACEinner PA 5'-CGCGGATCCTCCACTAGTGATTTCACTATAGG-3'
SeaQinnerF P7 5'-CAGOTGCTGAAGGOGTATGA-S!
SoxQinnerR P8 5-CCAAAGTTTCCCGAGTGTT-3'
BractinE P 5'-ATGGTTGGTATGGGACAGAAAGA -3
BroctinR P10 5"-ATGCCTCGGGCTCTTCAAGG-3'
5'RACE & 3'RACE 5'RACE i3 ) 57'- 94 T 305,52 € 305,72 T2 min, [54:72 T

Full RACE Kit PJif F 2| %) P3 P4 F1 Sox9 R #:
24 P2, P8 #1755 RT-PCR, OuterPCR [ Jif
£ TF,94 T 3 min, B FEFTF 20 NP5

{81 10 min, InnerPCR W #4594 T 3 min, DX
FisdT 25 IME:94 T 30 5,54 T 30 5,72 T
2 min, j5%E 72 CLEAH 10 min, 3'RACE i3 LA
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3’-Full RACE Core Set Ver. 2.0 NiHHS| 4 P5.
P6 5 Sox0 B R RS ¥ P1 1 PT id7 N
RT-PCR, 2 &4 A OuterPCR,94 C 3 min, 1}
FiE47 20 PEFH:94 T 30 5,55 T 305,72 T
2 min, Jg&k 72 CiEfH 10 min, InnerPCR JZ )i
#FMH 94 C 3 min, DL TisfT 25 ME#H.94 T
30 5,55 C 30 5,72 C 2 min, f5% 72 T M
10 min,

PCR /= 4 5, B3 A ¥ RACE j=#1 &
2% B IEVE R I B Uk R I )5, R B A N I
DNA [E[W il &% B 2R H A Bedbfr Wi aifh,
R4k a1 RACE 7= 5 PGM-T &5
S R, H LB A A ATE DHS o, 23008
¥ LB FAR (& Amp " \IPTG Hl X-gal) 5K )5, 7
BERAFHTHAFBERD. FHPEd L
REEM TERFERRE G RAF L.

AT & F M B R NCBI ( htp://
www. nchi. nlm. gov ) ¥y ORFfinder f2 % 77+
BRI BEHE (ORF) 4347 -4 HE- T g M L 1 & 2
B)TF), 4387 CDS B K B A S AR S, Y
BLAST T R 47 & MR ¥ 5 tH B & R, B
MEGA 3.0 & NI RGEHER, BHRK ST
R, G A KEAMERGH A Prot Param
( http,//www. expasy. ch/tools/protparam. himl )
HEFTTIM, [FIBT, FF http; // www. umass. edu/
microbio/rasmol/$2 £ Rasmol 2k %] 2% 7 4%
BEE RTS8 =4 St i,

cDNA #—#4 4  LFEAFEHESE
SR R E A BN RNA SR, F] H
PrimeSeript™ RT i 7| & ( TaKaRa, Japan ) 3t 17
cDNA i—#F G, 10 pL RN E 2 nl 5 x
PrimeScript™ B0 % ;0. 5 pL PrimeScript’ " RT §
BE#;0.5 pL OligoDT 5] ¥ (50 wmol/L) ;0.5
pL FEHLZ]#7 (100 wmol/L) ; & RNA 150 ng; fil
H,O(RNAase Free) 2 10 pL. ¥ TRV &4
%37 C 15 min, 85 C 55, KERTW -20 C
PRATo

Ee A2 EFPCR LITEAAIE&H
FAREERET & TN B RNA £ FEIK
cDNA it , BRI L E B-actin fE NS EE
BEAT LI %N E & PCR K., #)H SYBR®
Premix Ex Taq™ ( Perfect Real Time)i#|,

P7 1 P8 YE ¥ 1 Soxd ¥5F1k 1 Bei9 5140, FIH
PO F1 PLO AR 43 B-actin WG9, 4G 1R
15 pL Wk & : SYBR® Premix Ex Tag™7.5
pl,3| 4% 0.3 pL,cDNA &8 1.5 pL, TH
ddH,0 5.4 pL, {#R3=E Bio-Rad IQ5™ L3¢
StEE N At iriE, BT =FRREET
FBFT .8 %95 T 10 min, %% A PCR
FEF R, RN 95 T 10 5,55 T 30 5,72
T 30 5,1897 40 MEH , B E—KFE 72 THHHE
HIGRERNGS . B e nliFEmmhg, M55
CEAB 0 CHEREEEH, 0.5 T,54710 s
FAREINES W R R, 81 PCR
TR 6 & AR AL E E B M R A ST R H0RE
F, BIEHEMEARKE 3 N EE, BIMEEM
Mo B, FEREENA Q5 Optical
System Software ( Version 2.0) 347412640 5,
B 28 A TR R G A

2 HhiA

2.1 RNA £

R R T AN T A A & H AR &
B& 0 RNA 47 B0k R, 8 0k 457 B R
285.185 A T, UL A4 IUH RNA SRR
I, fF & )5 %E RT-PCR RACE ¢ D) & F0mf 4451
& PCR [WEg,
2.2 [EIEX RT-PCR @& R

JA%5]% P1 0 P2 317 RT-PCR §38,1% 38
WEBEI LKA 3R B, 7E 500 ~ 750 bp [AJF —4&%
B9 B R, ST A B R /MERE . T
FAGE)— B2 547 bp )55, [F] B 300 F 45
SBEFT BLAST thXf, K75 SiERe, B ¥
e, K, 88 [F IR B R 97% , 0%,
83% ,81% ., W T4 HEW B FHF) L E Soxd
cDNA H# 3 F 5,
2.3 5'RACE B 3'RACE &5

LLEFIT) 8 P3 P4 1 Sox9 JE 4G HES| 4
P2.P8 #H17 4=, RT-PCR 52, 5" %t 18, a3k, 7
750 ~1 000 bp [EH—AEH BB BEH, WFSH
F|—MKHE h 866 bp T F. FIRELUERS
P5 FI P6 Fl Sox9 ELHAF 2454 P1 A PT 384T
H3, RT-PCR, PE—252 1%, 3" 8R4, i ik ] BT
FEBIAE 750 bp 51 000 bp [8]5 —&H B A,
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S0 EER— B R 813 bp HFF,
2.4 FIEMEEESW

¥ RT-PCR.5'RACE.3’RACE "} ) 5 51 it
Ty BHE , SR P {H A T 47 Sox9 2 cDNA 2K
5| (& 1), % NCBI I}y ORFfinder T E#ff75
Pl BN T{EFITE Se«9 cDNA 24 1
409 bp, £1H5 20 bp ¥ 5' 4 BHERX ,307 bp 1% 37

GLGGATCCACAGCCTACTG

—

—

dE R X LR SE R CDS X, 4 20 bp ~1 102
bp [HJ A7 45 58 e p B AE, 48D 360 T E M.
GER, RIEFIPETEAN Sox BRI
WE AR D X P S AACAAT, [6 i & BEAE
PloyA I i 236 bp 477 0 & {5 5 ¥ 3
AATAA,

RTCATCAGTCCATCG ARARC TCARAGC ACATC ACTCCC TITIC AL ATTICCCT AMAAG RAATTGCC ARR TS RATARAAGCARC ATCTTC
EI $S$RY¥ET®S® S RSYRFDIGSLEEIGEEFERTEITF

91 TCTTTTATGCANGAC TRTE TICC AL TTTTAAKTARAKC TEARTCETETATEC TTCETC TAC ARKAKTCE AL ATEC AKTTC AL ATATT

31 F ER DYL ALLODETTES S CHELTP RLGSGEREHIESTPFRDOI
181 TCTTACACAACAAC TITATTEC GCO TG TTIC G ARCASMACTTTTTITITITET TITTTTAAATC TCACCARGGGAC TTIGRC RACTTCT
61 YTRTILVF &#6¢ Vs EETFFPFFFFESHRAGETLTTS
271 TIGTATCCTCACTCAGCTCGAGATTTCACC ATTTATCC ChARTCEGCC TRTC TG TTT T TTTTIC TAC TCACCTICCTCCRTTTACGATT

1L Y PHEHS ARDLTTIUYXEZSGYLTFPFTFSTHLRRTEFTI

361 TTICGTATGARTCTACTCGACCCCTTC ATGARGATCAL ACAGG ACC AGG AGAAR TCTCTE TC AR AL GLCCCCAGCCCGAGCATGTCC AL
2)F RXF LLDPPFEEETEDSQ EECLS DAPSPS KESE
431 GATICTEGEEETCCCOETECCCETC TREATC GO TTC CEATOC TE Al ARL ACCAGALCETC LG AGARTAGC TTCTTCHE R CCRCAGT
310 S 4 ¢ & PC PSS G5 S D &EFTRPSERSLLEPTS

54

=

CAGATGCCGGAL TTC AR ARG AGCGL CATCATCAC ARATICCCCGTTICC ATC AGGCATCC T TTTCCCAGE TEC TCARGGCC TATG AL

914 X P DFEEEGDDDIEIFPVY LI RDAVNVS@VLETCGTYD
631 TeGRCCTGGTACCCATCCCCETRC GG TOARL COARGT RCC ARRAAL ARGCCTCRCCTTRAGAG ACC ARTCARTCCGTICATOLTCTE:
ZnT T LVPEPVRVIEEGS S EF EPEVERPIEEAF EVR

721 GCTCAGELTCLCAGCAGARAGE TECC AGACC ACTACCT GCATC TTC AC ARCGCACRGC TC AGC AARRC ACTC CEGARACTTTCGAGATTG

241A § A A RREL A DS Y PHEHLHBE #*# ELS ETILGELTSWRL
€11 CTCHACCARGGCCHGARGCGTCCTTTCCTICARRGCL AGAGALAC TCACCCTCL AGC AL ARGIHACATC AL CCCCATTACARGTACCAG
ZNLEEGEERPFVEEAERLEREVQ@EEZDHPDYETYNR
901 CCCAGGAGRACGARGTE AGTGAAGAR CLGL ACHRCGAAGC TG ARGALCEATC TCAGC AARGTC ACATCTCACCCACTECGATC TTC ARk

JOP RRRES VEN Q8§ EALAEDGS Eq S HBEI SPTHAIFIE
991 GCOCTECARCAGGCCEATICCCCTC ACTCTCLETCCAGL RTCAGCE MGG TOC ATTICCCCCGCLGAGC ATTCAGGTCAGRL CCCAGAL AR
S31A L@@ ADS PHS AS S ESEVHSPGEGEHS GEGETATDE

1081 Thh
361 ¥

TIARC AKTTRTCTTAC ATTAC ARKTATC TTEC ARTCARTC KTAACGACC TTCC ARTTTTIATARRRAKRAC TAGACTATATCC A ARC ALCTCCEG
TATAE ACTTTGAGC AGT AL TOARAC ATAAL AL TG TTC TTTCTAC TTACC TATIC AMMMC ARACC TACAGTOGAMAATAC TECATATCATAGCEC
M RCCTTEEAGGTITITTTTTAT T T TC A AR TATTTAGC TR AT ACCC TTATCC AR TAGRAC TG TTTTTITTIGTTTIGTTTTTTTTTTARTIT

FATTTCC ARRSSSISAAA

1 F{ATIE Sox9 cDNA BHEMFTMEERFT]
NEFEAE S SRR AETFERSRERBK, FEAEERF, THAEERFI; « RrELERT NRFSF
) aataa I HERR ; AACAAT AUR Sox XM HMG #OLIRBIRKE: C RFREIEERE .
Fig.1 The ¢DNA and deduced amino acid sequences of Sox9 gene of Siberian sturgeon
3',5" untranslated regions are shown as lowercases; Coding region is shown as uppercases; where the upper sequence indicates the
nucleotide and the lower shows the amine acids; The region of putative signal peptide is underlined; Asterisk indicates stop codon. tailing
signal aataa is boxed; AACAAT stands for HMG Core identification of regional of SOX family; C stands for cysteine.



668 & T OF 34 3%

XT3 38 A 4r 1 ik 40 i A5 40 B B
MEGA3. 0" 5% HI 41 # & ( Neighbor-Joining , NJT )
SHAMF AT (2 2) M E NI R, 25 o gk 2k
{7 5 AR BC X B ( pairwise deletion) #b3, £8
A3HT I8 ) T 67 0 e LS B AR R i o
RO RGBSR, SR DA RS L
REGL, KODWMAaSEF BN X ARIL, I
e - ERERS TG T(E2),

F2 FISWATAN Soxd BEEMEREHNSERS
Tab.2 Origins and accession numbers of
Sox9 gene sequences in stody

k=) W GenBank
code species accession number
1 BBt Acpenser schrenchii AY581214
2 &0 Cyprinus carpin AY205247
3 P Danio rerio BC093134
4 A Homo sapiens NMOO0346
5 % B, Mus musculus NMO011448
6 KT Oncorynohus keta AYE272482
7 KT8 Oncorhynchus mykiss NMU01124270
8 BB B i M Oreochromis niloticus DQ632575
9 FL& A Poecilia reticulata DOEB3T2T

Lot KR RS fE RN, RIUHFTE
5AERLER, EHik, ZEH T AR AE T M
#ei M, FF BxPASy Proteomics Server | By
ProtParam 1~ H/rH7 2% ) 4ifs 8 1 i HilAL i i

HEIZE B89 2 T34 Crgrg Hageo Nag Osgg Sy, 1
Mo BREN A1 221. 7,4 f 5 0 9. 37, i R
EH KT 10 h, ARREBHCH 66. 83, JF T HiasE
E H. [ &, # F http://www. umass. edu/
microbio/rasmol/ 2 AL RY Rasmol #4312 % 4| 45
BEARN =g TN (E 3), RREE
HEEA 3 4 o BIEM 4 B 78, FIH Pfam
FREERITF) AN E 230 ST &R IT
PEEIEE 298 { EAM LN AL 69 N EAEMMISH
1F R Sox FIEEB LK) HMG KR, R H5R
Sox9 % 4 R Y& X ( DOL; 10. 2210/ pdbl wz6/pdb )
AH L BAR AR L) = 455

Homo =sapiens

Hus muscubis
Poccilia reticulata
Danio rerio

Acipenser haeriibrand
100k Acipenser screacki !

100
Oncorhynchus mykiss
—— Cyprinus carpio
Oncorhynchus keta
IE|: Oreochromis nibticus
0.1

M2 MEGA 3.0 4 R4t NJ £ , Bootstrip 100 3
Fig.2 Construction system tree by MEGA 3.0
NJ tree, Bootstrip 100 times

E3 BERER(Z) R G) S FAR=#EME
Fig.3 Three-dimensional structure models of Sox® protein of Siberian sturgeon(left) and Murine bobby( right)
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2.5 LHMRHXEER PCR A

iz F1gem 9 y6E & PCR AR, 18 h F AL
8 Sox9 HRBIEX AT EAFIB(E 4) B3R
B RHBRAHEFEME R 2R, P, 7E
B, AT R RS S EE, BEH A
Ko B P Soxd HIFIRI TR B B
MR, BB REERMKAE R 2 4
o TR, Soxd H PR B AR X 238 2 R JT
BHEY P RREE , RIS B RS E T 81
21 £, R AR B 8. 9 15, TEIEIRA
HIARRG B, Sox9 BB FRE(E S) . 4
R SR 2 BE B R I L, Sea9 BRI Y
mRNA MR FR ik BB, K R EH, K
KA B R0 RS G A F 4N
B A, M TR IR B R R a0 TR AR 1.9
o FEME WIS, Sox0 B9 HHMT 235
B ab TR R 8K, O R B ImE I,
FERFih B L TR B 1.2 £570 1.4 1%,

§ 25
I
.wgca 20
WES 15
Ei’jg g e L i R e J
%%ﬁ a b c d e
S 3 #4141,

various tissues

4 TEFIES Soxd BFEERE SELENFILE
a—e fUCRAT R B VA L
Fig.4 The relative expression levels of Siberian
stargeon Sox? gene in various tissues
a—e. followed by liver, pancreas, kidney, muscle, brain.

levels of Sox9
2D = e
S 4 ooono enca

SoxSFFHIT RIEE
the relative cxpression

TR A e 0
various slages
B5 BEANTE S EEERLEE
ERAANRER
a — FARECRAC SR D0 SRR IR i i . i v
TR .0 RETE REHD
Fig.5 The relative expression levels of Siberian
sturgeon Sox9 gene in various stages
a—f, followed by fertilized egg, blastmla stage, gastrula stage,
neurula stage, formation of visual bubble, formation of heart.

3 itit

AR LT A RACE ¥ DP9 {R 1) 267 4
I PERE ] Sox9 3£ cDNA 4+, 3% cDNA 2K )
1 409 bp, #475 360 N EHMR, JFF 447 K F IR
o RN ZER S e B m L,
RN ESHE RSB EKM LI 80% LA
b AR Y R R AR < v, L R R
Y eSS TR AT ERNEE
iR, BB REMH Y], Soxd B
EHEAETSREEMRANEEMRRT T, EE,
GEBEWE RE LR E T TR ENZ
BT EFEHEWER,FUIFRERN Sea0 BEAIEM
JTOE B ( Mus muscudus) T3 ( Gallus gallus) 4
2R AR 4 i P 3R 1, e B2 AR AR TN IR A
L RERR Soxd BB ZHAT ST ML T
bR R E A s f AR T B A
MR EST", FEEHERIE Sexd 22 A
M TR B R R B EIEM RN,
Sox9 A 1 HUBE T R & 15 BT AR 40 IR AT AR I A
AR, ZEEAR DAL iEAEN S
SRR Y ik, R EERAS,

FFHAEFTRN, Soxd BERGHILH
( Acipenser schrenckii ), WL #§ ( Oncorhynchus
mykiss) , BETH B RRE R REE, 5 A BH R %
KEMBAL, FEYEBFLL Soxd FEW
HBTE 4. 5 {ZAF AT C 72, B B X — B 2K 5
YEAZ . FH TERERBEFNERET
FEHMERF S T EOEN R E, JEER,
MBRART A E—RA A, FUT
BETAER A AR A ET iR E AR KR
FEDCHR, I ok & AR AR R AL, B A A
TP Sox He PR T 4R A5 1 e ¢ B 1 88 O KB40
B FREER DB FEEN, FSHAE R
R s O RE S EREERE R RIE,
BEBHTUFFHFHTRNRINEST
WWCAAWG(HF W A & T) 55, Fil
DNA R4, UEFIEER TS TFRER
DNA g4t

Sox9 ERMREN NIRRT EMFEHHA
SR —RE R, A% & W Northern Blots £
W) Sox9 ZEE AL HLAFIRE LA G HE Py RIBTH
B, BRI Sox9 B AR KNG BG 8L
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IR EEEIL B R R AR Rk, G
JLRE BB R b A RE ", R R
BRVGH A 43 Sox9 B[R TE B A AR H 8 HE
—EFRB, A A, BRrRA|HENER L
EHIAK, 07 E M ATk 82 A8, X
MY TR RBIEN 5%, X B S5EEN I
it S E RSl ERNFA K
BRFHEHEETEES Sex0 A HEH LA H I
A X AXBREZEFRRREMMES T RE
WG ERT - EENARES . B
ATFFERI Sox9 B Fy F2 15 -t T 50 VG 414 ) WE 4
FRATE LR, XSRS RRE S NG
WA, Soxd EFEILFALEE B S BEHE—
ERIE, RIS M &8 10 35 18 Uik
Z M, FHABMNER, FRKR AT 48 b JFR
5 18 T4 20 BrBr)a) Sosd AT NI FiEBA T —
AU, B G HEITE I, Soad R AKOF 23R
ZA)55) BMP4 {5 5B Mt — - B &
MR ™, ARFTFTR M T Sox9 7 55
A AR ERFE R R A A, IR E AT RE 2
TEIRBREE Sox9 MK B FRZ N RFEERIG S
g2 Mg 4t B RE 1 20 B A B T RS O£ T
TEFEARER , Sox9 MR BRIV REN G 20 24
PRI R . CEMAERHEM YRR K
BRI E I HARE R AP AR S 8 R TR B B pr Y
Tt , R P e T B &, B IS &
BEMNEPRAEFASRMEE. HEE
FHAARRMFREER AR, X—RF
TR B 2> 3 BP0 425 1 5 ( neural tube defect,
NTD) ™, ZERHTF A3 0 H b oo 2 0k £ thu 4
T . ] BT B B e AR A 20 40 B e AR 7 3h
W, CaBBRI Sex9 70/ B AR R K 5
B ammp b RE Y EEEEED; B E
AT BIAE TR B & 5 A v SR AR
MEN T Soxd H323k; RN, 758 S R IG5 & it
AP WAAR T ELEE 7RO Sexd 1
FEFHIEER 002

Vil Sox9 RN TR ARSI Sox0 H
R R, R EE S 6E, Ml H%3
Y EEOEHRBEENHEEMERE L. &
WHEE oo TG 0 H] I 43 Sox0 EL[H cDNA 245 4%
B 7 EFFVEHE F1 2> b4 de R, IRl oL ot ok
SGEENE T HESHE R ET AR

WA AR X R B — IR AT R %
H D R B AR 75 1 H PR A VU 1 A S SR 2R A 4
RE R ESE T A BT P 2.

BELW:

(1] mIKMW, B0, R, 5 QX[ EL - 2
] [M]. L. R E AR, 1989.147

=150.

[2] Bowles J, Schepers G, Koopman P. Phylogeny of
the Sox family of developmental transcription
factors based on sequence and structural indicators
[T]. Dev Biol ,2000,227(2) .239 —255.

[3] Denny P, Swift S, Brand N, e al. A conserved
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Cloning , analysis and expression detection of the full-length cDNA of
Sox9 from the Siberian sturgeon ( Acipenser baerii Brandt)

SHI Zhi-yi* , CHENG Qian-gian, SONG Jia-kun, XUAN Xing-rong
( College of Fisheries and Life Science , Shanghai Ocean University, Shanghai 201306, China)

Abstract; In order to further research the role of Sex9 in the development of the Siberian sturgeon { Acipenser
baerii Brandt )’ s lateral line neuromast, the full-length Sox9 ¢DNA of Siberian sturgeon had been
successfully cloned by RT-PCR and rapid amplification of ¢cDNA ends ( RACE) methods. The full-length
Sox9 cDNA of Siberian sturgeon had 1 409 bp, which consisted of a 1 083 bp open reading frame ( ORF)
encoding 360 amino acids, a 19 bp 5'untranslated region (5'UTR) and a 307 bp 3 untranslated region (3'
UTR). The molecular weight of this mature peptide was estimated to be 41 221. 7U. Neighbor-Joining
(NJ) method had been used for multiple alignment analyses, and Siberian sturgeon was closest to Amur
sturgeon ( Acipenser schrenchii ). The Siberian sturgeon’ s Sox9 gene was highly conservative to other
species. These results were much similar to other studies that had already been done in blue tilapia
( Orenchromis auren ), yellow catfish ( Pelteobagrus fulvidraco ) and swamp eel ( Moncpierus albus).
Meanwhile, in order to study the connection between the feature of the expression of the Spx9 to the
development of the Siberian sturgeon’ s lateral line neuromast, the fluorescent quantitative RT-PCR analysis
was used for detecting Sox9 relative expression levels in the different tissues and different embryonic
development stages. Sox9 had relatively low expression levels in liver, pancreas, kidney and muscle.
However, in the brain, Sox9 had very high expression levels, and the relative expression levels of the brain
reached 8.9 times the quantity of the relative expression in the pancreas and 21 times the quantity of the
relative expression in the kidney. In the different stages of the Siberian sturgeon embryonic development,
Sox9 expression had different relative expression levels. Its relative expression had no major differences and
reached relatively high in gastrula stage, neurula stage and formation of visual bubble. Especially in the
gastrula stage and neurula stage, Sox9 relative expression reached 1.2 times and 1. 4 times the quantity of
formation of heart. All of these results were nearly same as the researches of zebrafish { Danio reriv ),
chicken ( Gallus gallus) and mouse ( Mus musculus). At the same time,the expression features showed Sox9
might play a very important role in the development of the neuromast of the Siberian sturgeon which had
already been found in the development processes of the zebrafish neuromast. This research will lay a
foundation for the future study on the role of Siberian sturgeon’s Sox9 gene in the differentiation of lateral
line ganglion development, cells migration processes and so on. At the same time, the study on the role of
the Sox9 in the cell signaling pathway of the development of the Siberian sturgeon’ s lateral line neuromast is
required too.

Key words; Acipenser baerii Brandt; Sox9; full-length of ¢DNA; rapid amplification of cDNA ends
(RACE) ; detection of expression
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