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A RS9 E E N R ER CpGEREUMERERARIEN X R

AT MEE FEA® KIF 2 OF REW A
HXAE A
(1. R IBTE KA Rl 2 b, B 200241; 2. #RVTA WAKK 2B 5T T, #12H 313001;
3. WL RE ARl 5B, St 310058)

THE: N T Ham MM (Culter alburnus)PE AW E 5 43 AR I, 25 1T 58 8 Ji P il ) | PR oA, A 9T
T T SoxOF: R B B\ IR /AL FE AR A VE T o 3B RT-PCRATRACE 5743145 1 5mE 6124 5% R [FI YA
K Sox9aF1Sox9b I JcDNAJFF: Sox9a4xH:1642 bp, 4458 R I, Sox9b4= K 1673 bp, JifG456 2 K
B2 o FE 50 1 2 B P 8 FEALLRE 35 3173.95%, 4 i HMG 3 X I L AR 57 o 28 152 Ik 2% 285 M T 55 7= Sox 9a Al
Sox9bk T & F FTHMGE S5 M4, IEAFAE2MZ B ML A5 55 T (0 = 4ES5 BRAEAE 2 MRS M . RGHE L
B 5347 2 B 1S ox 9a 5 B E 10 9¢ R T, 1H.SoxOb MM ) — 3 o I S 28 ) i EPCREZAR 43471 754
W1 Sox 9a F1 Sox 9b LRI 7E 5 B M 4 1 1K 7K1, 45 2 7R Sox 9a 7E I ARG 55 vh ik & e e, FLUUR LA
&4 BRI RGNS, 7R AT BRME . HEAE -poA S B SoxOp HAERN . 82 AR RIKE S5 Rl 21— 2 /K 1
Fik o i VAR ER E EEDNAN T 51550 1 1 e 6 14 IR 2H 23 Sox 9a 5 31T CpG & R AL BB 2, 45 L
ANAERE S CGAL i LA R AR F A, SRTTT B S5 b (1 PR RE P AR o IR 2825 LR ] )5 30 7 CpG H A4k
AT LA % Sox 9a T VE T S 205, F AL S LE R 60 11 i & i R b vl g Ao B A7 Dh g .

LHEIR): MRS, Sox9afSox9b; FENFKIE; CpGHIF:AL
hESHES: Q344 .1 SCRRFRINAD: A X EHS: 1000-3207(2019)03-0473-06

SoxH P2 g i — R B AT AR FHMG &
(High mobility group) 3 F1I R 14 L 4 4 7,
PEBE & P b 22 A5 A0 R v 5 B0 J DR 26 5 o R
e, B SRR KI0L PR
Sox ZKJiG B AE T ARG 22 AR 16 %% K B B B
REERZNEH, M E5MER28KE. &5 H
AL i e . MATRAE . EIRIA R B 4
IZ W R Y, Hrh Sox9FE R /F S 2 B —
T, OB 58 HES PR N v e LR OC, AT
ZE TSR . 2 R N E AR
PR e E A, 3X AR T A AL SR A T B
MR, 1245 N1k, FEBRE L fi(Danio rerio)
¥ fiE (Monopterus albus)~ T W(Oryzias latipes) #3
(Cyprinus carpio)~ YLE5(Oncorhynchus mykiss)=5
it Z T I AH SCAIE F AR UE S Sox 9 78 £ S 53]

ks B HA: 2018-05-17; 1&1T HER: 2018-11-13

b7 R E AR,

T AFR, HRBE 22 (1B 70 32 B R g A% % AE
PR e A 2 AN AT Bl R FH, AR ) Rl A 5%
B B 3 T X AR CpG By DNA F A6 s 1,
fifi( Lateolabrax japonicus)H K INAE & B B & il b
HREAE Cyp19alaXE A A 31 XA 1) HY B AL 7K~ 3
sk, T T 3R 2%, 31 S bk,
Wen2s"""7E H A F 6 (Paralichthys olivaceus) ' f{IH
FEAE B B AH 53 K dmrt 1 Rl eyp 19a )5 2§ CpG H
A 052 B I R IA K 2 AR R, 52
TN WL AL Y W] DAk E O P oA . IR
(9, T4 ) R 8 A 9G35 (R Sox9 J5 B B3 4% X 3k 1)
FAAB ARy — Fh OB R PR 1 ] DL E B 52 T Ui
JE PR32 35, HETTT SEBLE A i v g 5 4.

FUYE A (Culter alburnus Basilewsky)fE 72K
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SRR SR, #0)E, Tk TN LI A
ZHHEAR WA W S HET, IO BRI =AM
X ) £ AR A 2R R
71~ o0l W A M £ LU R e ) MAROR ARKERFEER, B A
B S5 R ) S A Y R TR AR T
i PR 1A O3] e s S AR DL R R O ) % i DAL AN I 28,
DRI ML PR 2 o) B el A ) 12 1) ke 5 55 0 A RO A R AL
il R F R R A E B AR R R, RF T4 R i 7
FEPN R R B A S S HNE . A5
T R T I i P ) A 5G3E R] Sox9 1) 4= K cDNA
Kl v Ja 3 51, [RIESBEAT 1% 41 43 41 A1 B
gE AT ; Bl J5 K FH SERT 8 S PCREGAAG I 1% 5%
DRI PE AR 25 20 2R R Ik /K e Ja il 1z 2 A
TEAS [ R L 23 )3 3l 7~ X 3R Cp G iy 2540 I 5 1
RES o IR L2 BN ER NI 77 58 M ] 14 ) AH o< 2 (]
Je M ) e 5 WL H 2 2 AN 1) SR, it — PR
Z M ] Sox9 FE PR (1) AE ) 2 T Re Wit 7 48 it B 4K
P, RIFEAA BT e b s i A i1 42 1 /5 b A B e
FEHHFIA

1 #RERE

1.1 KM

AT FASE R PR SR ) S 56 R R B VL A VR
AKAKF=H FE T )\ B 25 G0 J b . % iR 4L 21
Wiy BFS B B OBE. WLA. HR. BPEL. K&
FE b BT J5 RA7 T -80°C, H & J5 2:RNAEL
LR DNASREL .
1.2 MESARFEZEDNA,. ERNAKREUA cDNA
F—HARK

16 FH S 56 25 o PR 1 007 il 5205 40 0 R W i
5 B0 OF S L TR ZHDNA, #2218 Total RNA Extrac-
tor (Trizol)i 7| & (4 AW TR i) Ui B B0 5%
HHAT 5 AR H SUBR RNAFISEE . 5 B 2 U T
AL =) 2 35 N W VRS I AN P v, R BT
VKA TR 2205258 . DAR A S RNA AR, 7
HiFiScript cDNA S — 4 & i A & (5 AL 5OAE
R & RcDNA 2 — 288 . B ERIE L RAHI&
Ut B AT
1.3 M EASox94RAS X Y e P K cDNA R iih 3 1

MGenBank H1 T % £ 4> £k R MY F Sox9
FFmRNAFF AT LB b, EATE & A — B
i A HM G f 285 R 31 R < DX 3, o B 7E 12 X 3 4%
i 7 HH 5 ¥s0x9-Fflsox9-R (£ 1) PCRX M A
% N50 uL, {75 10xEx-Taq Buffer 5 pL. dNTP
(2.5 mmol/L) 4 uL. IEX A 5I4)(2.5 pmol/L) %%
4 uL. Ex-Taq 0.5 pL S #b EddH,0%50 pL. 34

x1 BTHAWASoxIERERE, FADHFAREMAEN54
Tab. 1 Primers used for cloning, expression and methylation analysis
of Sox9 in C. alburnus

4 FRName J¥%Sequences (5—3")

50x9-F CACGTCAAGAGACCGATGAA

s0x9-R TACTTATAGTCGGGGTGATC

GSPF1 GGACCAATACCCGCACCTCCACAAC
GSPF2 GCTCAGCAAAACTCTGGGCAAACTT
GSPR1 AGTCGGGGTGATCTTTCTTGTGCTG

GSPR2 GCGTTGTGGAGGTGCGGGTATTGGT
RT-sox9a-F ~ CCGAGAACGACGCACATCAAGAC
RT-sox9a-R ~ GAAGGAAGTGCTGTAGTGCTGTAGG
RT-sox9b-F  AACAGCAGCAGCACTCGTTGAG
RT-sox9b-R  AGGTTGAAGGAGCCGTAGGTGAC

ef-la-F ACATGAGGCAGACCGTTGCT

ef-la-R GGCAGCCTTCTGTGCAGATT

GSP-AS1 CTCATCTGTCATTTTCAGGTAGGGA
GSP-AS2 AGCGACTCCAAAAAATCCTTTCCAA

BSP-F TATTAGGACGAGATGGGTTTGGTTT
BSP-R TTCTACTAATATCTACAAAAACAA

At 94°C TiAZ M Smin; 94°C 30s, 55°C 30s, 72°C
Imin, 32/ME3; 72°C L 7Tmin, )54 CIRAF
PCR/™W 4 I 10l Wi J5 7 4% 22 pMD 18- T e B 28k < ik
AT, 75245 St 5 A5 B o A o H
A B B S5 E C 3R gm s X e 51 B hli b4 s it
1E S a4 v 82 51 #GSPF1. GSPF2FIGSPRI .
GSPR2 (% 1)) % SMARTer' " RACE (Clontech
Japan) i 7 &5 1 B T 3EA T cDNAK b 1, B & 3K 15
Sox9aF1Sox9b P ™ 7U I i1 5% 2[RI YR L K I cDNA 4
K, I HRA = GenBank (B3 5: MG694537 A1
MG694536). A4y 5256 fir FH 7R 39 0 B H A
TaKaRa2 &, 51906 ST 2348 Bl A TAEY)
THEAHE
1.4 SEBRTUN. Hext R s

8 FHIELLYFISHEAFHEN T Sox9afSox9b%k
DAl g B (1) 28 5 18 J7 91, B 5 FH DN AMAN XA i
PRI [F) 95 25 R ) ) S B R e B R AT T ek, A
1E 28 ¥ fF Motif Scan (https://myhits.isb-sib.ch/cgi-
bin/motif scan)FISWISS-MODEL (https://swiss-
model.expasy.org/) 4T 1 8 it — KA A = 25
FA TR o T3] B4 000 £1%) &6 SR Sl 5 L A A o it 47
FVEE 2 HT, [ FIMEGA 5.0% 14 ff/Neighbor-join-
ing /7 T ARG
1.5 Sox9a. Sox9bTEFAME AR IR EILALN P RYFR
IKFFE ST

I 2 6 Sz 2 BEPCR (qQRT-PCR) ) J7 1246
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W7 I S0 AN [7) A 2 2R I mRIN A 5 K, A i
ot 3RS B Sox9a 1 Sox9b cDNAJF F1) 43 ) ¥ i S
i€ & 5| WX RT-sox9a-FHIRT-sox9a-R. RT-sox9b-
FMIRT-sox9b-R (% 1), H-Lhef-lafE NN SR %
JeE BRT-PCRSEK B 5ok 5% 41 2ARNATE L R A4
W s B (ABMIN ZE QOME A R & icDNASE —
B, Bt J5 1% FHEvaGreen 2x qPCR MasterMix i 7| &
(ABMANE= KR PCR I NEAR o SIS %E BEPCR IR
N )% 5 445 B AE LightCycler 480 System (Roche¥i
) BT . BT B B R U, AT A
RS RE T 3AN AT, Fea R A R E
J¥44 FH GraphPad Prism S 4-3k75 B 7 ..
1.6 Sox9aifiimBENFH 1E. CpGHINEZDNA
BB IR

MR A Sox9a mRNAF HI it 1 P 46 45 52
PE51#)GSP-AS1. GSP-AS2, #% GenomeWalker™
Universal Kit (CloneTech, H )i & i i 58 i
E R A P | B NS < B = ) S AP
Ja, TAVE K M B Sox 9a T 7 S U6 7 51 N
T 15 28 8 - MethPrimer (http://www.urogene.org/
methprimer/), #4775 4228 dr & Ja, BT T0 3
CpG & FIPITLE DX B K H AL 23 47 51 % BSP-F Al
BSP-R (% 1). ###CpGenome'" DNA Modifica-
tion Kit (Chemicon, USA )i BH 7 % 58 I fif1 14 fig 2H 21
LRI ZH DNASEAT B AR R A SRS IR AL 3, B J5 AT
F A e e 3

2 #R

2.1 B EASox9E E HIcDNA T E
Hs0x9-FFlsox9-R i H 5] #1188 iL RT-PCR 7 1%
PR T —BOKFE 212 bp A% R A L, 4
I £ BN CBI 3 BlastTh B8 3E 4T [F) V5 12 43 47,
SRR BORHONBE St BEEEYRR A RIE A B, AT
Ff 5 I B I A1 Sox 9 3 K] 1 34 73 cDNAFE 1
B J5 FISMARTer ' RACEIR 7 & #E4T 5 f13'-
RACEH 1315 1 3 M i1Sox9 cDNA) 523 41
A 8 0 R, M A Sox9 B AT 24 [R] 5 2
K, 533 NSox9a. Sox9b. Sox9a4=+: 1642 bp, FLFE
191 bpf5 B4R AL X (5'-UTR)~ 1377 bp I it
HE(ORF)F174 bpl3'dE4 S [X (3'-UTR), 4it5458 4
RAIERE; Sox9b4=K:1673 bp, 45212 bpf5'IEgwED
[X(5'-UTR). 1371 bp i & S HE(ORF)AI90 bp
(I3 EH AL X (3'-UTR), 4456 N2 I/ . 21
P55 R 20 B AT 1A b B AR ST I HMG & 465 14 33,
H 1 20K 13258 2 GenBank (835 MG694537

FIMG694536).
2.2 M EA%E FE FSox9aFISoxOb EEELF L
POYS &A= Af b

12 FIDNAM AN A X 6 1 1 3% 5% [K] - Sox9a
FISox9b 2 FL L 77 5 3EAT 1 LL X 43 #r, 19 AH ABA
JEIEF]73.95%, H4ILEHMG & X i AR 57« F
FHAE 283K A Motif Scan 73— 25 F4 T T 5L xof 5eH 1 fif
Sox9aflISoxOb M) £ F i K45 M HEAT T 4387, 455
WIRIE B T AR ST T HMG & 45 /388, 43
EH2MEENAE T . FIFHSWISS-MODELTEZ T.
HSox9I) = 4E45 K @5, M fif Sox9aMISox9b 5
Ndeuw. 1AM — B0 F1598.81%, HHSox9a
Z AN ol e K TC R 5 h 45 44, TE2£190—170/N &
PR Ak T B 23 7, 5 TR ) = 2 R 5T 45 /) B HM G -
boxH 5 &, HENNZHAL N HiEVEIHAL . Sox9blF/F:
EHZ N EEE M, AN 7E90—180 Z AL TR Ak t
b Sy N el AN LSS € S N L = e 2 3
EIVIHEDIR, N FE 5 Soxob T RE#a A K.

23 FRDFSox9EF FEERFFIR AN

MGenBank £ H R #k T ANFE S
REHISox9HE F 4L 7 4, FIFHIMEGA 5.08 44 1)
LR Fz7%(Neighbor-joining) % #H M f1Sox9a.  Sox9b4,
FEIR T 5 5 HAD Y FR I Sox ORI T HIMEE T &
G (B 1), E0TRER T, IrAEKER
— X, 5 HAME TSN O R (B T AR
JIE) . A M i Sox9a5 ¥ JE 1 Sox9a K A2 TR,
EHAR R BAG e ISR 400 R, T RH M i Sox9b
TE R — 3. BRI 5, &R R Gk
RS LA A A AT R — 2
24 FAMEEASox9aFNSoxIbE B NALRFRER R
A

[

iz FH SE 5% 6 58 S PCR B AR X 24 [7) 5 2 [K]
Sox9af1Sox9bFIMRNAFRIA K HEAT TR, &5 %
SN R R AN R A 2R R IAF B A
WA RN R . Sox9afE R ARG S 3k
g, HUGENIAL, B85, IREGFIOREE, 785
JE - JERE A R ORE N ARG Sox9b R AN . 8
2% HRHE FUORS 5L ohar il 31— 2 /K P I 3R0E, HAR 4
L JLPFARIE(A 2).

25 AEEASox9a BTN FXIBCpGR B EML ST

ST 8 B0 BT 4 S S N R A 1 R S 1
Kl Sox9a e F S 2H 2 v i Fe ik Bz v T O LA 24,
N T RRIR I PR e 22 R IA T LE AL, FRAT
R 1K SN GN 5 R Sox 9a ik [ 22 S R I8 R W K
DNA HUEAL K [ 22 A8 i o i e oD A ik


http://www.urogene.org/methprimer/
http://www.urogene.org/methprimer/
http://www.urogene.org/methprimer/
http://www.urogene.org/methprimer/
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62

{ YR C. alburnus Sox9b ‘
Bkt O. niloticus Sox9a
SHME G C. alburnus Sox9a ‘
PELL 8 D. rerio Sox9b

A A% J. medaka sox9
i ta C. carpio Sox9b
JEINIRUE X. laevis Sox9

BEL, 0 D. rerio Sox9a
GG C. semilaevis Sox9a

&4kt S. argus Sox9

N Human Sox9

L M. musculus Sox9
TBEERE C. palustris Sox9
&k M. rhesus Sox9
3 G. gallus Sox9

—
3 |
9
62
3
13
62
——7ﬁ
5
5 “7’7
Kl 1 >RHNeighbor Joining /5 %) & FIA A4 FPSox9 8 A R Gl AL+

Fig. 1

Phylogenetic tree of Sox9 protein generated with Neighbor Joining method

Pl o 7 HE s U S 1 4 i, B {E JE (Bootstraps) SO0 R AL 38 & 73 SC EAS o FARW A~ N (Homo sapiens CAA86598). i (Mus
musculus AAL16093). B E(Macaca mulatta AF322900.1). €47 I E#E(Crocodylus porosus XM_019542330.1). B2 IEM T
I (Xenopus laevis AA170060). 2P B39 (Gallus gallus BAA25296) LA K J& T . 25 1) 2438 F 85 (Cynoglossus semilaevis
NP_001281172.1). HAHEHNM_001105085). J&% B M (Oreochromis niloticus DQ632575). #(AAX56088.1). L
(NM_131643. NM_131644). %% ffi(Scatophagus argus AFW97630.1)

The box shows the C. alburnus species, and bootstrap values based on 500 re-smpling replicates. Species using for phylogenetic tree analysis
are as followed: Homo sapiens (CAA86598), Mus musculus (AAL16093), Macaca mulatta (AF322900.1), Crocodylus porosus
(XM _019542330.1), Xenopus laevis (AA170060), Gallus gallus (BAA25296), Cynoglossus semilaevis (NP_001281172.1), O. latipes
(NM_001105085), Oreochromis niloticus (DQ632575), C. carpio (AAX56088.1), D. rerio (NM_131643 and NM_131644), Scatophagus

argus (AFW97630.1)
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2 Sox9FE[RITEF M 1 1 2H AR (35 2 M

Fig. 2 The relative expression of Sox9 in the various tissues of C.

alburnus

SRAFHIER 53 )8 B F 7 B $E 38 215 2k T. E-MethPrimer
HBEAT CpG By T, 285 3 BT iy J5 30 7 BRI A7 AE 1°F
EFRUERICpG Yy, BEINCG R A (A
3A). it BB AT 18 L E A R A AR DN A 7 7 724>
B 7 MRS PE IR 2L 2 Sox9a B 5 T CpG i F LAk &
Mg, g5 R BN ER H CGhL R LA R AR
Bt SR O S b s (K 3B). XA R
B Sox9afEVENR LA (1) 3R I8 F 2 5 DNAH £k 18
R P IR B 5 AR OR, SR T R R PR IR R E T AR

CpG island analysis region
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Fig. 3 Promoter CpG island methylation analysis of Sox9a in C.
alburnus
a. Sox9a)R AT CpG I B, H—HFKEHBLNAR—IMCC— &
FFER; b. R SN G 5B K 20 Sox 9a 5 2 T BRAG I 7 45 55 520 ]
Pl AR PR JEAL B Cp Gz iy 0o 5] B AR 2 A FF B AL IR Cp G AL
B FEATIIR — MNP LR
a. The position of Sox9a promoter CpG island, each vertical line
indicates the position of a CpG dinucleotide; b. Bisulfte
sequencing results of the Sox9a promoter CpG-island in the
genomes of testis and ovary; The methylated and unmethylated
CpG sites are represented by flled circles and open circles,
respectively. Each line represents an examined clone

P M G2k AR 3 Cp G i) 22 57t W AR AL A2 1 0
LNl R SRS -
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3 Wig
3.1 FAMEBASox9EE F 5 5 B R AFAE S AR

N T AR Sox 93 IR 75 08 I i e i 40 A B
AW AR FHRT-PCR. RACE e Jettfk b B2/ 1
i R TR R AR T R i1 S o9 2 IR 4= K AT B i B0
TFH ANET =S I sh, K a e it
d FE = AR N IR, R T HAL A0 R,
LW 0 Sox 9O A7 E2 N 5% R FIJR LK Sox9afhl
Sox9b, {E I ¥ K (14 THLEI B A E 21, E
1 7 5143 B 2 B Sox9af1Sox9b A % Sox K ik & H #B
AEAE I & B AR SFHM G B85 R 3, SR T R 5 1) — 4
ST BN H— B R B — 3, R AR
DIRefE A i 2 57 . IR IR T 91 AT 1R YR 14
TR B M i Sox 9a 5 & JE 1 Sox9a ik A TR 2K, L
oAl A B A B BT I SR o0 &, T R B A
Sox9bJ B H A ) — 32, (H AR 5 % H B RS
AR 25 H e ph A A AT R — 2, =
Wk SoxOR R TEDhRe LR~ . BRI, 7fEf R
oo B IR AN 5L Sox 9L, X T~ B MW
Sox 2 K 11346 i #2 CA S i 50 4 3 e s Lk B
BRI S B R o
3.2 XMEEAS0ox9aFNSox9bE A B FRIAFFIE

AN T 75 Sox9a 1 Sox9b Ik DA 11 58 W i 54 Rl A4
ML ) FRIENE DL, A FUR] H SEI 2O B AR
Fof X 24N [E) 5 35 R I mRIN A 22 3k 7K P 3R 4T 7 460,
g BB IR Sox a I AR S h Rk B i, HROZ
WL, 8 2% RS AN S, 7R AE . Bk JHAE A
FARTBUR, 3% 5 Sox9FL R 76 4k U, mrat” | g
TR (Acipenser baeri) ' 4 v 1) 2351 I
FEAL . R i1 Sox 9a ik PR ) RIA B AR B H 3 2T
BB T R G0 K B FIETEVE R 4k, 5] B 78 H
LR R A AN RIFE BRI, R HIReRI 2
Yo BRI A 9T R A 1 2R RS T M P, 2
PR A2 1l ) () B S B R B AN R ) ris, Rk
FEME R B A Ak 7= A B R D RE, 11 Sox9b R AE
Fii 6 2% I RORS S5 R I 31— 2 KPR,
XANGE R 1B DR W 2 s D Re B2k
3.3 DNARE/AEMEEAM RS LT IZFAER

R e T R A Bk, HEZEHNAAER
SRR %, H R I X252 B HoAh AR B A% K1 152
Wi o UTAFER, T FMIB AL A XS T H ) e
VR R OB SR R 22, Rl A R R IR S Bh - B
XK CpG it H H: AL /E . DNAH B4k & 1hife
ARRFRIEENE, MRS R )G, A RER
7 S X R R 2 T4, R

NI T8 UL 18 A AL A 8 2R ) ke 5 v A TR
At o> EENE S o AHETTE R 70 A e Y 3 S
JA BT XIS E B — N CpG &y, AN [F M AR ZH 2R
FE i A 0 2 D W SR B SRR SIC A A 22
e R, HIESF 52 P R IE K 2.
XA G5 ReA] A 2 WL B B0 AR W] BE 8 DNA F R4
PR L R 42 R i DY — a5 kX, 2t i 5]
SUERR AL AR PE W e BIR R 7 T AR
PR 48 LA AR 5 08k, H AT 7E K 2 R PR T F 2k
DA R BEALARZS (0 23 A, AR RAT 75 KR . Ak
PRI AT 1) PR BEAL 23 B SRR Ak 22 S B )
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THE RELATIONSHIP OF SOX9 EXPRESSION AND ITS CPG ISLAND
METHYLATION IN CULTER ALBURNUS

JIA Yong-Yi"’?, ZHENG Jian-Bo’, GU Zhi-Min’, CHEN Li-Qiao', LUO Chen’, CHI Mei-Li’, LIU Shi-L{’,
JIANG Wen-Ping’ and CHENG Shun’

(1. School of Life Science, East China Normal University, Shanghai 200241, China; 2. Zhejiang Institute of Freshwater Fisheries,
Huzhou 313001, China; 3. College of Life Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to elucidate the mechanisms of sex determination and differentiation in Culter alburnus and to con-
trol breeding, this study analyzed the role of C. alburnus Sox9 during gonad development. The cDNA sequence of two
homologous genes Sox9a and Sox9b were obtained. The full-length cDNA of Sox9a was 1642 bp, encoding 458 amino
acids; the full-length cDNA of Sox9b was 1673 bp, encoding 456 amino acids. Sequence analysis revealed that the simi-
larity between them was 73.95% and the HMG motif regions were highly conservative. Protein second structural pre-
diction showed that Sox9a and Sox9b contained a HMG domain and two nuclear localization signal (NLS) sequences;
their three-dimensional structure contained multiple spiral structures. Phylogenetic tree analysis discovered that C. al-
burnus Sox9a was the closest to Oreochromis niloticus, while Sox9b formed a separate branch. Sox9a was highly ex-
pressed in brain and testes, followed by muscle, fins, eyes and ovaries, and rarely detected in kidney, spleen and liver.
The expression of Sox9b were only detected in brain, fins, eyes and testes. Promoter CpG methylation analysis of Sox9a
showed that CpGs were not methylated in the testes, whereas CpGs were hypermethylated in the ovaries. These results
suggested that promoter CpG methylation can regulate sexual dimorphic expression of sex-related genes, and epigene-
tic modification may play an important role in the gonad development of C. alburnus.

Key words: Culter alburnus; Sox9a and Sox9b; Gene expression; CpG methylation
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