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ZAMER WNTY BEERERRESH

XL, BRT, ERE, BEL, R, FRE
(1. FHPEE A AR MY A K P RIS 0% 15 201306, 2. EHENRER: F Sk P Jeo TR Y
RIS, 1 2013065 3. MR, AP FhE [RGSRECE R, 1 201306)

W OE: N TR WNTA AE = AL R e 2 B A /R T 8 RACE ( Rapid-amplification of ¢cDNA
ends) B AR FIEIRAL T =AML WNT4 3R 4K ¢DNA, £ 1 560 bp, H:H1 5'-UTR 396 bp 3'-UTR 24 bp, FFjik
el IS2HE (ORF) 4y 1 140 bp, 0] LAZiA 379 NN FERR , HIZTH & A WNT IR A 2503, X WNT4 (2 35/
FP A HEA T IRIIEAE BT I, 2 B0 1% 35k DX 76 40 o 1) 10 6 4k 6 3R RS A D R HL AR <7k o 3 S B 2k 5 it PCR
(qRT-PCR) 2047 & B WNT4 JE[R 78 = ffy WL I e I 22 A 1 40 (AN S P FE L L PR 28 L F0IT) i A %
K, RHES S T 2R AR 2E B 7R 75 AT rh A i, TR P52 LA 758 2 vl A ) A 2
225, FUMEME = MWL PR R P 52 LA i 3 v T o SR 24 R 45 R S 7, WINT4 I = 3 ALk 1y o9
EEAIA A W25 0 WNTS B8 5 PR 5 P e A 0%

KBRS MWLEE; MOPE s WNT4; qRT-PCR; JFALA4AE

FESES: S917 XHEFRER: A

T EZ A E R RIROKE 2R A |, Hovp
it 80% IR K B Bk S th = #f WL ( Hyriopsis
cumingii ) @E}A‘EE/‘J:I] o TEMEFRFEP KRB, AN E BEAR
MR RA T B s, HRALT
A RE A ) A0 AR A B A A AR K
JEEPT L A AR A S, A 1) 7 R RE A
TE A B PR 22 5, A T A 5 e Y 0 A e )
BRVERES o EIRI, A 0 DR A Ak 4 S PR B %
BRI = S8 HES Y E ARk B (H
Xof = AL A 8 A 531) 0 A R O 1) 3 5 AL R A 5
B, BN —FT Z AR o T HOR S T7 2
AT DATEAS T A A B 0 ity b, A 1) 0 o e
PER ZRIF AT 1 o

WNT ( Wingless-type MMTV integration site
family ) 5 K 5 i it 2 £ 53 06 B £ 145 5 70
TR LS Z 805 T i fE R HESh W b 2 A
1, 5 W) 42 AE /N B ( Mus muscudus ) ™ 1 5% b
( Drosophila melanogaster) (5] AR, HEr,TE
FEEEHESI Y SR BT 19 A WNT 0 1 5

W fs HER: 2019-12-30 f&[E] H#1: 2020-02-07

SE, L EA SRR K R T 5 . WNT
BAB RS, S 5 Wk 2k E o
TR, AT LAV A W A 240 e ) 38 5 o A T FS , 7E
S AR R R T e AR v R A
P

WNT4 J& WNT 0% rf 8 S0 B 5%, S 1 19
WNT /B-catenin {5 53@ i) R BEHE H . HAETTEAN
25 ( Homo sapiens ) . /)y B, dE WM JIX 4% ( Xenopus
laevis) JE5 1 ( Danio rerio) (FifLJ3 D1 ( Chlamys
farreri) JEFENG U1 (Mytilus coruscus) I KB,
WFoE W e L sh Wy v WINT4 55 DR A v v i
At R T R B . AR R A
EFERT S WNTS, HAE ORI % 5 &4 B Bl A 4
K, AT A T B 2K [ A A L OB
AR AETE ) RN T AR . e
NZErh, WNT4 R 5 DAXT PR Bl [A] 308 45 2
KEIFEBLEEIIE R /N B, WNTS 7R
ZHIE A RIE, BRI R 2 R BRI R
S AR A A e 35 72 CHE PR AN 2 (i e 1R I i

EE&UIH: ERERPIEE (31772835) 5 B K WA TR i AR ORHAT L5 (2018 YFD0901406)
TEF . XL (1994—) L, BT A W50 07 1 = AU E F 2L . E-mail :584048466@ qq. com

BEEE . [T, E-mail ; glwang@ shou. edu. cn
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WEPE AR fE B Y ( Acanthopagrus schlegeli)
H, WNT4 25 1 50 EL i) R R & A KRG,
It & 2 5 4 50 4 4. (1 7E 0 E )
( Cynoglossus semilaevis) ¥, P 5. 1 3 35 & I & %
THRES o A0 — ST oh WD 5
( Oryzias latipes ) MT 4% ( Oncorhynchus mykiss) H EL
BHW WNT4 ( WNT4a Kl WNT4b) , o/ WNT4a
BAERSHE FEE RS AR h Y AR s R
KA, T WNT4b RSFERIR

SR AE TC A HESh W v, e ) & 7E DL 2K o
WNT4 BT AAERTL R DU R DL S5t 7K
DI o AR SC5 DL = A L oy S X 42
it RACE J 3R T HeWNT4 JEA P51 41K, I
AT TG E TERORMETE T HAE = A WA [R) 21
BURIAS[R) % 75 I 0 R X Rk i, Jl ot 67 )% 58
AR, 8743 A7 I AE e AR R b 0% 53 A 1 L, B
ARG T HeWNT4 5 RIAE = Ff W A M ) o s
Ko BT, it — 20 T e = A L WNT
SR F GRS TR

1 Me5I5k

1.1 Xz

ARG BT = A LA 2 0k B A 50O TR
SEAEH, o 1 W 2 g3 T ik a0 A E
TEA RNAStore 128051 (RAR, AL 5T) A0
AP I SE 2,4 22 8 H ikl ik 43 A s i e
JHEA 2 % = SR (] 5000 5 (26 £2) TR 1
Jil 38 G BR/NEREE o RIS 2 1 EAE =
RO 2 SIBCHC T 77 2 L P e L Ah
HREFERRHLULAA, H T - 80 CHRAT

1.2 & RNA i2El5 ¢cDNA &5

¥ TRIzol ( Invitrogen, USA ) $#& B4 2H 24 &
RNA, if i3 NanoDrop 2000C ( Thermo Scientific,
) W5E RNA & i, Il i 1% BRisse e i
PR A RNA 19 5¢ % . F PrimeScript™ RT
reagent Kit with gDNA Eraser( TaKaRa, H7Z)i&F|
BS BEBAEE RS DNA BA, RO R FR AN
5 x gDNA Eraser Buffer 5 L, gDNA Eraser 1 pL,
total RNA J& & (500 ng) , RNase Free dH,0 %p &
10 uL42 C 2 2 mins £ FRZIRTA
PrimeScript RT Enzyme Mix I 1 wL,RT Primer Mix
4 pL,5 x PrimeScript Buffer 4 pL, RNase Free
dH,0 1 uL,37 °C 15 min,85 °C 5 s,4 CLEAF, [l
FHRIRE S £ o
1.3 HcWNT4 F 5| £ FFEL

ARSI = S WL 3 R s i 4 P o
FREL HcWNT4 JEHE 4 74 , 38 15 Primer Premier
5.0 FfFuetg ¥ (K1) . i SMART 5" RACE
& 3’ RACE( Clontech, £ H ) i3] &4 1 ¢<DNA %
1 k4% P S MU R4 3" A1 S" 9 1g . PCR 91
PR 25 L, RO R P R - 94 C S 1 3
min,94 °C 30 5,56 °C 30 5,72 °C 2 min,30 1
W, 55 72 CHEf 10 min 4 CLRAF, FH 1% Bl
B T HR VK R T PCR 47 1 7 ¥, F TaKaRa
MiniBEST Agarose Gel DNA Extraction Kit Ver. 4.0
(TaKaRa, HA) 4tk H 09 kBt )5, wil %] pCEM-
T Easy (Promega,3&[® ) #{& [-,16 °C i#4% 16 h,
IHHe A DHS o JESZ S (RAR, AL m0) I
B2,37 Cid i, PRk BT e pers ik =28 T( |k
1) WP, 5 C RF ) SR T LER IF 2047 DB, 34
HeWNT4 S:R P 41

x1 KAZBAESY
Tab.1 Primers for the present study

GIE BN JF5I(5'-3") &
Primers name Sequences(5'-3") Purpose
W3'-1 GCGAGAGTCTGATTGGTTTGG 3'RACE outer
W3'2 TGACGACATTCAGAGAGGTGG 3’RACE inner
W5'-1 ATTCCATTTCCTCAGCGGGAGTTGCG 5'RACE outer
W5'-2 GATCAATGACGACATTCAGAGAGGTGGG 5'RACE inner
HWaF CAGGCCGCGTCTGTAATAAA P ERIEMS Y
HWaR CATCGCACATAACAGCACCA PWHE R M5
EFl-aF GGAACTTCCCAGGCAGACTGTGC NZIEM 5|
EFl-aR TCAAAACGGGCCGCAGAGAAT NZ M54
IWaF CAGGCCGCGTCTGTAATAAA JEBEAS S IE 1751 )
IWaR TAATACGACTCACTATAGGGCATCGCACATAACAGCACCA JF A 28 R )5 )
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1.4 HcWNT4 B35 HRRGHLDH

i i} NCBI (4} £ 7 1) Blast ( https ://blast.
ncbi. nlm. nih. gov/Blast. cgi) B IA HcWNT4 % [H
B4, diF ORFfinder( https ://www. ncbi. nlm.
nih. gov/orffinder/ ) | 58 HcWNT4 1) % F 1 7 51 o
f§i F ProtParam ( https://web. expasy. org/
protparam/ ) 43t HCWNT4 14 ¥ = %, 6
SWISS-MODEL ( https ;: //swissmodel. expasy. org/ )
T = 2 4548, ffi A1 Clustal W2 2 77 Fil MEGA
7. 0R &R HEE (NT) T B RGE LR
1.5 HcWNT4 R EENH

Ko 52 28 I 114 4% 2H 2 ¢cDNA P24k i, 4331l
Fakt 3] 100 ng/pL, F A qRT-PCR 457 A £ il
HcWNT4 SR FE = ff LI 45 S AL 20 h 3R ik & 1
o WFIEE I EF-la 78 = ff LI & 41 21 R iR Fa
E,EHAE NS MILHN . i Primer Premier 5.0
AR HeWNT4 JEH ORF X 35231 qRT-PCR ¢ 57
PG (£ 1), i TB Green™ Premix Ex Tag
Il (Tli RNaseH Plus,TaKaRa, H %) 1 CFX96 {X
( Bio-Rad ) | 5 AH Xof K& PR 3k 7K P B2 A4 £
(20 L) :10 pL 2 x TB Green Premix Ex Taq,6.8
L RNase Free 7K,0.8 pL Fii#5149)#10.8 pL T
Wen4,1.6 wl cDNA BEHL, SB 45 #F:95 C 3
min,95 °C 5 5,60 C 30 s, 3 40 NMEF, {#
27N HeWNT4 FEPRARR ek i
1.6 R

Fi Primer Premier 5.0 & itHEr 559, A8
T sl ST wom A T )3 3 7 )% 4
(TAATACGACTCACTATAGGG) . 4iifk {8 PCR
P Jo R S (8T 7 High Efficiency
Transcription {7 & (24,4t 50) & DIG RNA
Labeling Mix ( Roche, f[# ) 15 2|45 i K EF, T
- 80 CUKFEARAF o

TEPE 2 W nC A A — A WAL K i 2 2 A
4% ZF Wb 5 KR — C 1R (DEPC)4 Cli5E
24 h, SR JGTE T0% LT PRAT o K AL 28U BE i
K LI, AT 35 R L (Leica, $8) U1 A,
JBEE 8 ~ 10 um, R 5 R #E DIG nucleic acid

detection kit( SP6 / T7; Roche, fE[F ) {5t B 47
JEAIZR3E, i NBT/BCIP 0,57 e 5 40 34, {6 7
Leica DM 2500 & 355 ( Leica, 2 [H ) M2 32 {5
S,
1.7 HIESHH

fdi 71 SPSS 18. 0 i, >R FHFL I R 7 22 3 #r
FHP S AT Z [ 22 5, I H P <0.05
PR A Geit 22 X, i A SigmaPlot 12,5 £
il 2B

2 RS0

2.1 HcWNT4 €4 cDNA W= [ER FHI44E

i RACE 3 i B 3RAT HOWNT4 [R5 4K R
1 560 bp ( % 5% 2. MN866367 ) , H:# 5'-UTR W
396 bp 3'-UTR >}y 24 bp, JJif & 32 HE ( ORF) Ky
1 140 bp, #if 1 379 A2 AR (K 1) o Ol HAR
FIA X 4> F i B ol 42. 51 ku, B 25 N
8.82, WoE/KMEEH.

2.2 HcWNT4 ZGE#HL S

[ FE XS 25 3R B, = AL HeWNT4 5
i L Fs DU AR B B DR RL P B, 4 A
71.07% 1 70. 51% , 5 J& 5¢ g DU AH L 4 8
67.88% , FAR I TWEA T RAR, 2 61.86%

M NCBI Z 4l 2 v T 2 8 SR ED Ay
WNT4 Z H W2 7 5], ffi I MEGA 7.0 #% {4 14 %
WNT4 () NJ REEAR . 2551, = M i
HeWNT4 SjifL i DURIER 3 5 DU A 2 A O 2R
Bl SHANRGE R DU H R i B B )
FUNRIFA . B, Ok B ZF g WNT4 2Z [
FELE = BE TP AR ST e W LR (b Fn 25 4 HLAT R
SEPE HEWT B ZhEEAHIPE (18 2) o Jlad SWISS-
MODEL F2 J5 #il ] T~ HcWNT4 & [ Jit = H 451
([ 3),SWISS-MODEL #5245 3 i 7, [A] JE AR Al
5F 50 A R 52. 43% , GMQE 24 0. 68,
QMEAN 28 -2. 21, $i WiZ & 1 5 84k 2 1 UL e
FEE, H, o R & 39% ,B r& N 17% , T™M
YRE (5 4% , TR T 34%
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61
121
181
241
301
361

421

481

29

541
49

601
69

661
89

721
109

781
129

841
149

901
169

961
189

gtaagttgttccaagataattcgcactgaaaaaaagttcagcggatccactattcaaagg
ttatcatattcaacggattttttatattcaggatcggattccaatattctttgtatcatt
aatgtctatacatcattttaaggaaacaaagacatatgtaaaatattgtcattaacgtgt
aaaagacagaatgggtcttgtgtttaatttattatttcgtgattttctaacttttatttt
cagtagacaatacttgttaatttctaaattccttgttcatcaagtgcacagttaaggaat
acattccatcatttgaaacaattaatgcgatgtgaatgatccattcatatgaaaaagcga
tggaagtgtgttacatgtgattcagtcacgggatad@ZﬁhACAATTCAGCTTGGATTACA
M Y N S A W I T

TCAAAGAGTACTGAACTAAATTCTGGCGCAATGCAAGTGACAAGAATGTCACTGAGAGAC
s K s T E L N §$ G A M Q V T R M s L R D

ATATTCTCTGTTGTGATTGGAATCTATTTATTTGTTTGTCATTTCCCAGAGAAGACAGGA
I ¥ s v v I 6 I Y L F V C H F P E K T G

GGAATTCAATGGTTAGCTTTAGCAAAGATGACAAGTATAGCGGCGATTAACGCTCCAGAG
G I ¢ w L. A L A K M T s I A A I N A P E

ACATGCGAGAGTCTGATTGGTTTGGTTGAAAGACAGAAGAAAATTTGTTATCGGCATCTA
T ¢ E s L I

GAGATGATGGAGAGCGTTAAGGAAGGTGCTAACATCGCGATAGAAGAATGTCAGCATCAG

TTTAGGAATAGAAGATGGAACTGTAGTACAGTAGATCCAGTCAAATTATTTGGAAATGTT

TTAAAATTAGGAACGCGGGAAGCGGCATTTGTGCATTCCATTTCCTCAGCGGGAGTTGCG

CATGCATTAACCCGCGCGTGCAGCAGTGGGGATTTAGAAAAGTGTGGGTGTGATAGGACA

GTTCGGGGCCGCAGTGCGGAGGGATTCGAATGGTCAGGTTGTTCGGATAATATCGCCTTT

GGAACTGCATTCTCTAGAACATTCGTGGACGCTAGAGAGAGAAGGAAAAAGACAAAAAAT

http: //www. shhydxxb. com
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805

1021
209

1081
229

1141
249

1201
269

1261
289

1321
309

1381
329

1441
349

1501
369

ATTGATCGTATACTCATGAATCTACATAATAACGAAGCGGGAAGACGGGCTCTTGAAGAT

AATGTACAAGTGGTGTGTAAATGTCACGGAGTGTCTGGCTCTTGTGAACTCAAGACTTGC

TGGCGATCAATGACGACATTCAGAGAGGTGGGAAATATATTAAAAGAAAAGTTCGATGGC

GCGACGGAAGTACGTTTGCAGAAAAAGAAGAGCTCTCAGGCGCTAGTTCCGGTCAACCCA

CAGTTTAAACACCACACCGACTCAGATTTGGTGTACCTTGTGGCCTCTCCAGACTTTTGC

GAACCCGACTCAAAAACTGGATCTTTAGGCACTGCAGGCCGCGTCTGTAATAAAACATCA

AAAGCTATAGATGGTTGTGATTTAATGTGTTGTGGGAGAGGATATGAAACTAGGAAAGTG

ACAGTTACAGAGCGGTGCATGTGTAAATTTTTCTGGTGCTGTTATGTGCGATGCAAGAAC

TGCGAACGTATTGTTGATGAACATTATTGTAANTANAgagcaaggaccaaaaaaaaaaaa

*

/NEFEFIR 3-UTR 1 5'-UTR. KEGFEFRR X (LA HRR, T EIERR) o JrHEN ATG/TAA Syl if % T/ 4 11 %
T W18 50y HeWNT4 RSy K IR SR 7 1)

Lowercase letters indicate 3'-UTR and 5’-UTR. Uppercase letters indicate the coding region ( the upper part is the nucleotide and the lower

part is the amino acid). In the box, ATG/TAA is the start codon/stop codon; the shaded part:amino acid sequence of the conserved region

of HeWNT4

B 1 =Mt HoWNT4 BE cDNA 73 K HBHSERF 5

Fig.1 HcWNT4 gene cDNA sequence and encoded amino acid sequence of Hyriopsis cumingii

2.3 HcWNT4 il S ARARIEERST

HEFR R R, 2 AR, Z IR 8 TR 76 S

qRT-PCR 255 (&l 4) .7, HEWNT4 FE [H 78
WERE = FMLEERY 6 ASZHZ (MR B AP ERR 77
JE ST LRI ) vh XA e ik, e rb il iE = £ R
BEILE 75 2 HhoRE 6 2 08 o e, TEVE IR L AT SE L
TPl P 8 i X R v T T TR A v b
PE = AL St 2 A T A
2.4 HcWNT4 ERBEREMBHERRIEENT

HI 1 S AR FE =AML R A B BB, 1

ARG HR BT, Z 58T 2%, AR E Br
BetE R s A A2 5
2.5 BRRZERSN

X HeWNT4 S P78 2 e PG MEAE = Fr LAk
RS RE LI BT o IR 2% 52 Y 45 R /s 7R SE
ZLrp PR PR IR P A7 TR R SR T
BT OB A0 A 20 R R R
H R A IR TR S (RO

http: //www. shhydxxb. com
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100 Crassostrea virginica

63| Crassostrea gigas

94 Mytilus coruscus

Azumapecten farreri

100 Mizuhopecten yessoensis

Hyriopsis cumingii

Danio rerio

100inopus laevis
53 Mus musculus

0. 050

BT MEGA 7.0 i FHAB3E (N)) Tkt g, 3 i BB s #R
HA 1000 YA A2 (Bootstrap ) #: 5 ¥ 5 {H
The tree was constructed by MEGA 7. 0 using the neighbour-
joining (NJ) method with 1 000 bootstrap repeats
B2 AE4YFh HCWNT4
SEBF RN RSGHLH
Fig.2 Phylogenetic tree of HcWNT4

amino acid sequences from different species

3 HcWNT4 =REEHTin
Fig.3 HcWNTH4 tertiary structure prediction

WNT {5538 B 72 i 4k b2 — SR AR ST AR
AL PIEAR , WTCHHE S ) A B A Bl BT
NI R AR T X A5 5 Sl B, BT
PEE AR P 22 T 2R W) 2 R R LR B A A
Mo WNT ZWGe &V 2 01, Bl 1k, 760 5L
S ARl T 19 B WNT JEPR (Wil W2 |
Wni2b . Wnt3 . Wni3a . Wnid , WnidSa . Wnt5b ., Wni6

http: //www. shhydxxb. com

Wnt7a, Wni7b, Wni8a, Wni8b, Wni9a, Wni9b
Wntl10a Wnt10b Wntll Fl Wntl6) , HIJHER &
54 2R LRP E32 k2541 . WNT %
HZS MY RN Z 50k & L fE , 6045 40 1 1 58 73
o sl K AL g A A SR 4 e 2 2
NS

m jff Female
-40 o Male

120
100
80

60

X RE &
Level of expression

40

20 I h ; i
o L & i i
AR 68 AR R AL P

Gonads Gill Mantle Foot Adductor Liver
muscle

HEY Tissue
# FORMEME R AEAE B 25 (% P <0.05, + % P <0.01)

Significant differences are indicated by asterisks ( * P <0. 05,
#* % P <0.01)

B4 HcWNT4 72 i = RS EAPENRIEE
Fig.4 Relative expression of HcWNT4
in different tissues of 2-year-old H. cumingii

10
d d

. s L

B
Q5 o

=
Ko be ©

I

> a ab

- ﬂ’i‘ﬁ

lm 2m 3m 4m 5m 6m 7m 8m
I Time

AREFHEE(a, b, ¢, d) FRTEMRA R L& BRI B3E
PE2ES (P <0.05) , b A3 AH [R) 5 B 2 7% 41 18] JG 1 35 1R 22 5
ab,be AT, FORAFZE AR Tm 1 A¥E; 2m.
2 A% 3m.3 Ak 4m.4 A% 5m. 5 Ai%; 6m.6 Ai#%; Tm.
7 Al 8m.8 Ak

Different letters (a, b, ¢, d) indicate significant difference in
expression of gonads at different developmental stages( P <0.05) ,
identical letters indicate no significant difference between groups,
ab, bc which have one identical letter indicated the expression
levels are not significantly different from each other; 1m. 1 month;
2m. 2 months; 3m.3 months; 4m.4 months; S5m.5 months; 6m.
6 months; 7m.7 months; 8m. 8 months

ES5 18 Bif4RALRHENRKIEE
Fig.5 Relative expression of gonad tissue
from 1 to 8 months
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Pt

HEE S IR WNTS BE D me e S 3k A 807

WNT4 BERE G VIR & B i 2 i WNT {5
Bt T o BRI R, WNT4 AR )
PRI Z TG A ik o ZEffifLm DL s
T D120V FUM VT BK (Atrina pectinata ) Y ) HpE
Ji P SEIL B SN 2 ek HED WNT4 ]
25 T 2R AR R ard B . ARBFTE D,
e MEIE = FAPLIE Y 6 AN 2H 20 A Rk, HLE g
[ FFAE 22 5, 7RO 55 o ek i 2 v T A
ke Ry &, HEN HOWNTY W RES OB L H
AR, 25T =MMEEPE e B, 7RG
T} ( Paralichthys olivaceus ) W A5 A1 1 i 45 5=,
WNT4 75 5P i b 35 B3 3 v TR L0,
TE/N B, BEBR e WNT4 3% ], 5F 5 AT B
WNT4 , 255 2000 55 OF 6 40 10 AR sz 4t , MEVE /D B
AT RE ) AR, e & BN SRR, iy
WNT4 7€ 5130 40 & & i B 2 ¢ 3 2 AE
IO AENZ Ty, WNTA PR 5878 T g 22 L
B Z 5B F R IS LA SRRV R i 22 1) i DR (AR E
HFHEMZE AR, 3X 3B WNT4 5 PR AE £t AR il
R EEE SHAE Y . AR 0L A
BT S AR R RS SRk i TN
X AT g S R W 25 5 e WNT4 () Z TRk B
.

HIHFRA R A EEVERAE 1 I I 308 i
R, Z IR BT LS AR ETHE R T
Wi, W E T 72, I HeWNT4 25 1 R &
FAERN S B LERTTLBk T, WNT4 L2 [R]
K W BRI R A 3Rk, TE % IR B
30 HE DL B 3k B 5 v, ) HCAE M AR
P AR, X — B 5 F B R b &
SR, T A K W5 ( Crassostrea gigas) T,
WNT4 TEIE G K B R 5k BB, A Iz L
TERIR BT BS TR w " , 7En
FLE AL 45 2R, WNT4 2 50 5L 3h 1)
R E UL Z S ERRT , IE . 3L
JRANAFE R G5

Nk — T HeWNT4 DR 7R 8 = A IR
SRR 0 IR AL L A ) F, b s AR
VLR 2 1% = A LU R 1 R A 7 JRUE 58, &6
AP CEMEYE = A WL DI 1 200 1 ) 40 B A
B Y 55 (LRSS AR T, TR RS 82 h 15 5 0
X5 HOEE B PCR 45 R_— 2, N HcWNT4
5 MEPETERR A ER IR A G, A ATTE R,

WNT4 JEPRIAE B & 8 ol A rp i 0 40 i 34
Fak, AT LAETA Amh BF%55 , 5HB 8 28 T A
R K T AR AN A R R 4
( Moniezia expansa) ", 38 33 4% R I A5 24 38 73t &
L, WNT4 JEPR e P g o e A 5 40 i B 35 4
ik HEN WNT4 vl Re S5 T HAEF AL & & it
el

ARG T T = M HeWNT4 3 H Y 51
SR, RV 2R 38 45 R B A M DT 40 i 4 2
LR E A 5 B A R A AR5, T 7R PR £ b
G B9, § qRT-PCR &5 Bt — 2, #E W
HcWNT4 JE PR AT fig 55 024 14 B 1) 4046 R B 79 B
K,

Sk
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Cloning and expression analysis of WNT4 gene in the Hyriopsis cumingii

LIU Feifei' , CUI Xiaoyu', DONG Saisai' , DUAN Shenghua', WANG Guiling' >, LI Jiale'*”

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Minisiry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University,
Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract; In order to further understand the role of WNT4 in the sex determination process of Hyriopsis
cumingii, the full-length ¢cDNA of WNT4 gene was cloned by RACE method ( Rapid-amplification of ¢cDNA
ends) , which was 1 560 bp, including 5'-UTR 396 bp and 3’-UTR 24 bp. The open reading frame ( ORF)
was 1 140 bp, encoded a putative protein of 379 amino acids that contained a WNT family specific domain.
Homology analysis of the amino acid sequence of WNT4 showed that the evolutionary relationship and
structural function of the gene were conserved among species. Real-time quantitative PCR ( qRT-PCR)
analysis of WNT4 gene in the male and female tissues (the mantle, the adductor muscle, the gill, the gonad,
the foot and the liver) , indicated that it participated in diverse biological processes. It was highly expressed in
gill, foot, and liver. There was significant difference between male and female in gonads, adductor muscle,
and foot, and the expression of female gonads and adductor muscle was significantly higher than that of males.
In situ hybridization results showed that there was obvious hybridization signal in the female oocyte cell. Tt was
speculated that WNT4 gene was related to sex determination.

Key words: Hyriopsis cumingii; sex determination; WNT4; qRT-PCR; in situ hybridization
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1. Female of Experimental group; 2. Male of Experimental group; 3. A partial enlargement of female; 4. A partial enlargement of male;
5. Female of negative control group; 6. Male of negative control group; Oo. Oocyte; Fw. Follicular wall
Bt HcWNT4 £ 2 % = F LR BRI L 2 32
Plate HcWNT4 in situ hybridization in 2-year-old of H. cumingii gonads

http: //www. shhydxxb. com



