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A8 3 GenBank M EnsembI %5 3 )72 P £ i 38 44 fa
Kwn2 . wn2bb. wntda. wnt8afctnnb1 3R ¥
H, WG ERY), LI H L cDNAKL
O F B PCRIVFRFF: 94 °CHIZAE M4 min; 94 °C
A130s, 55°CIEB K 30s, 72 °CHEf§I1 min, 30
PEIR; 72 °CCAAEMS min, SRJ5 4355113 A’
RACER S YESI 9 (R DT B A PCRIZ B .
Outer-PCRJZ W B8 : 94 °CHiAEME3 min; AR5
94°C30s, 55°C30s, 72°C1min, FH2507F
W &%)J572 °CHZEH10 min, Inner-PCRJZ i 2
. 94 °CHIAEYES min; 94 °CAEPE30s, 55 °CiR
k30s, 72 °CHEM1 min, FH30NEH; &Ko
72 °CZSEAH110 min.
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Tab.1 The information for wnt2, wnt2bb, wnt3a, wnt8a and ctnnbl cDNAs cloned from P. fulvidraco

£ K /bp SAERHRE X /bp 34X /bp TF IR E3HE /bp HREREEA
genes length 5'-UTR 3'-UTR ORF number of amino acids
wnt2 1743 205 486 1052 351

wnt2bb 2133 216 802 1115 372

wnt3a 1379 116 391 872 291

wnt8a 1508 22 326 1160 387

ctnnb] 2636 217 47 2372 791
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WA A R P 5] ZANCBI#E/TBLAST, U#fE 2 4R

% 9 o 7 Y 5 PRI &Y (http://blast.nebi.nlm.nih. 21 wni2. wni2bb. watia. wnSaFctnnblFE
gov/). [}, 3z HIDNAStarfk {4 T 55 e S AE B8 45 TAS1E B AL 447

(ORF) I B IR L LR T 0 o 3 9] Lb X Tl 2 L iR

[ YV 437 £ ) Clustal-WHK 2 . JEAE A FIMEGA A 57 3 3:F RT-PCRFIRACEJT i 3K 15 wni2 |

Eog s s Oy ANg = {{ [B
OB RITTG, A5/ A (st 1 oooge 00+ WEAPRINI 743, 2133, 1379, 1508
12 636 bp (£ 1) J¥51 0 Hr B/ ENTHI cDNAJF

TR FIORFK B 4r 141 052, 1115, 872, 1 1607

1.5 EERELSHMRIESH 2372 bp, WHIEMUE H T B A 2 LR BT B
B CHR[16-17]F B B, % TSI 2% 5 351, 372. 291. 387F1791,

S REPCR (qQRT-PCR)JF K, 4% 50 5 47 9y T ZJIRIF 5 T A B B 38 WNT2 . WNT2BB,

WNT3A. WNTSAMICTNNB I % 32 ¥ 5] 5 H
by £ 28 T L2 A TRV 1 43 3l oA 69.7%~85.7%
72.5%~87.6% . 71.3%~89.0% . 60.4%~74.4%7FI
95.5%~97.4%(#2).

B A0 At B ME S W wats Fll ctnnb 1 55 (A
Ay AR UL IR 1, SRR, AR WNT2BB

%2, qQRT-PCRIZN BHL: 95 °CHIALYE30s; 95°C
AES s, 57°CiHk30s, 72°CIEffi30s, 3404
PEF o FAXF IR R 2~ A8y e AP0, ik
H XN Z (B-actinFl gapdh)HEAT AR EAL . AR BFFE T
IR, X2 NSH SRR AR

A BRI T BRI R A o WNT3A. WNTSASPIHIAE N — %, WFLAM
1.6 AR SR NGNS HrP E R WNT2BBAHIWNTSA

- s P 55 S5V BF N AR B (At ] RGN IR
RN AR eSO e st
5 = Mo Z - 1) 70

Ao BT, R Kolmogorov-Smimovhy g yegy\ry bwNTIBBE J 54— s 15 KAl
o AT BRI IE S S A o ARRESRIITIZZ0 g e py b, 35 0 WNT2 15 5 7 i S 0 2
[F) Joe P 0t P Bartletth 6 . S 40 Ak FLZH 22 ) R4 T ¥ R AR (18 1-a); THEL S0 CTNNB 1L 5y —
K& J7 225 7 Fl Duncan G 2 5 L ECKT 36 . 5 3514 Y, i CTNNBI 5 BE I £ 18 P 55 i fg i 5%
JKF-H20.05, % HSPSS 1904 14 47 B4 43 #7 h—%, HSHFELZXREE(E1-b).

#z2 EFHEWNT2, WNT2BB. WNT3A. WNTSAFICTNNBIREERFH 5 H thfa K FEREM 27
Tab.2 Amino acid sequence identity of WNT2, WNT2BB, WNT3A, WNT8A and CTNNB1 between

P. fulvidraco and other species %
gl BT fh G oty s /INER R L A
sequences Danio rerio Oryzias latipes Xenopus tropicalis  Mus musculus _Canis lupus familiaris _Equus caballus Homo sapiens
WNT2 85.7 76.9 65.5 71.1 69.7 71.1 70.6
WNT2BB 87.6 85.2 83.9 72.5 76.3 76.5 72.5
WNT3A 89.0 86.6 71.3 82.4 82.8 74.7 81.7
WNTSA 74.4 67.0 69.3 58.4 62.0 62.6 60.4
CTNNBI1 97.4 95.5 96.5 96.7 96.8 96.8 96.8

I: Ensemble$(#s PR & s SUFIRFRUCONPE S i, 56, FOiies. AR Ko SRA

Notes: EMBL databases accession numbers are WNT2 (ENSDARG00000041117; ENSORLG00000019570; ENSXETG00000031217;
NSMUSG00000010797; ENSCAFP00000041532; ENSECAG00000024641; ENSG00000105989); WNT2BB (ENSDARG00000032234;
ENSORLG00000008125; ENSXETP00000015100; ENSMUSP00000029429; ENSCAFP00000030487; ENSECAP00000004232; ENSP00000358698);
WNT3A (ENSDARG00000058822; ENSORLG00000017597; ENSXETG00000025910; ENSMUSP00000010044; ENSCAFG00000001179;
ENSECAG00000019704; ENSG00000154342); WNT8A (ENSDARP00000116057;, ENSORLP00000009605; ENSXETP00000008323;
ENSMUSP00000012426; ENSCAFP00000001653; ENSECAP00000012484; ENSP00000426653); CTNNB1 (ENSDARP00000032935;
ENSORLP00000007357; ENSXETP00000030302; ENSMUSP00000007130; ENSCAFP00000007783; ENSECAP00000005466; ENSP00000344456).
The order of accession numbers of each gene corresponds to Danio rerio, Oryzias latipes, Xenopus tropicalis, Mus musculus, Canis lupus familiaris,
Equus caballus and Homo sapiens, respectively
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——— BE i D.rerio ENSDARGO00000052910WNTSA
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(a)
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/N M. musculus ENSMUSP00000007130CTNNB1

1 E.caballus ENSECAP00000005466CTNNBI1

R C.lupus familiaris ENSCAFP00000007783CTNNBI1

AT I X tropicalis ENSXETP00000030302CTNNB1
[F#ifaPfulvidraco KY347875CTNNBI]

B 5 D.rerio ENSDARP00000032935CTNNBI
62— BYGEFIN IS8 4. mexicanus ENSAMXP00000000204CTNNB1

T BE 8] ) 1 Xiphophorus maculatus ENSXMAP00000008740CTNNBI
77| 1BEF AL Oreochromis niloticus ENSONIP00000009111CTNNBI
88| £LtE AR J7 it Tukifugu rubripes ENSTRUP00000008263CTNNB1
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100
50

0.05
(b)

1 ETNIEHZ BT PIWNTs ()FICTNNBI(b)REE FIIHN ARG L EH
Bootstrap£a: 3 1) 5 5 IR H N 1 0007
Fig. 1 NJ phylogenetic tree of amino acid sequences from vertebrate WNTs (a) and CTNNBI1 (b)

The tree is based on a 1 000 bootstrap procedure
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(a) wnt2, (b) wnt2bb, (c) wnt3a, (d) wnt8a, () ctnnbl; 1. i,

~HRHEEESR,

2. M, 3.H,

4. 68, 5.0, 6. LA, 7.5, 8. FFME, 9. Gp i,

Fig. 2 Relative expression of P. fulvidraco wnts and ctnnbl in different organs and tissues

ENEESEES

(a) wnt2, (b) wnt2bb, (c) wntda, (d) wnt8a, (¢) ctnnbl; 1. brain, 2. spleen, 3. kidney, 4. gill, 5. heart, 6. muscle, 7. fat, 8. liver, 9. ovary; different

letters indicate significant difference, the same below
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O JIE i B R I AP G

3 Wi
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HC Al 11 28 K Wi 2L 2AS AR A ] 1) 2 R TR ke B R B VT A7
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AN LA AL s RS 1 e R B A5 2122,
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WNT 53 W FIE & D Be 147 i 2 ¢ 2,
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FIEPERY R ) 5 R M ALY, 5 SR
i SR (Ictalurus punctatus) T W58 25 S AR .
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HIF 58 3% R Ry 2 00 A WSO B T T A 2

=]
g 16.00 - %) B8 control
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H & 4004 60 pg/L
Ko v b
v < b ab,
=z a
8 8
#2025
s 1 2 3 4 5
Fk A
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(a)

RIS AE A BRI RE o Wity F 0T 30O 4 9 2 Fp
Foik, 545K AR SRR,
SR, H AR M2 o G ik e B mRNAZH 41 3%
ISEERGE AR WARIE . AR Y], wn2. wni2bb .,
wnt3a. wnt8aFlctnnb1 5 K1 ¥ Fi i 45 41 1
ARE, BEAFRALMPRIIKEFZEREKR,
72 W Wnt/B-cateninfs 538 %12 . 2 5HUA KA~
HAW MG D) 5y —J7 A [F] 20 21 22 S 14 1)
FIABELA AT g s e TS [A) 20 LR A I 2R W 2 4R
FHo ARIAY, Ricken M5 1 wn2 Hlwnr2b7E /)N Bl
LR A KA, R wn2 Mlwn2bfE B8k F
F A kR 2 LA R AEAE

33 KEEBREXNAEPHAINEHE L wne2,
wnt2bb. wnt3a. wnt8aFl ctnnbl1E & KA K F
A

s e &, AW ST I M = — S X
BRI B LR RTMR & Y 52 I 5 Wnt/B-catenin
fF7 B AT ¢ AR, Joie 2 bl A (46 i L 3
YN KA, BETEEA A L8 5 0 Wnat/
B-cateninfF 5 [H ik $L FE P Fe kK F- By HedE ;M
H, BB L Wntif #% 68 18 i3 3G B-catenind /5
FSHP/E R, FSHAT 52 i 4 ik A hl AP 3
RO, M2 Ry & F . B HHE , Br
DLAT LA W7 ) mT L 422 5% [B] 42 38 3 Wnt/B-catenin i
SRR R F MM E S K. AR R
B, 1£28 dif, wnt3a mRNAZK - Bifi 5 5l v i) 43
TNTREAG, T wne8all] S BLAH I 925 55 756 d,
LA R B RIRKF IR EEZE R . Wit
ML P (Wnt/B-catenin) 2 38 11 B-cateninFl HAlh 43+
() L[] M R 81T A M3 o . AR AR 220

4 - X} & control
330 pg/L
Em60 pg/L

e [K] AH 0 R IA B

ralative mRNA expression

0.25

El 3 528K (a)M 5B 56K (b)iH 2 5 Xt & & U & o watsH ctnnb1 B E mRNAR A HI R
Fig. 3 Effect of Cu exposure on the mRNA levels of genes in the ovary of P. fulvidraco on day 28(a) and day 56(b)

1. wnt2, 2. wnt2bb, 3. wnt3a, 4. wnt8a, 5. ctnnbl
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THAE 7R 5 52 e B R B SRR AR A AL,
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ARG RS T B A wne2 . wn2bb, wnit3a .
wnt8aflctnnb 1 3£ [ cDNAL K T, R A fift
Frefloiaesae 73 IR0 & Ik se JL A
TENG . RME . OB ME L B O E. WL IR
JHF I % B S #RAG 2Rk, (H R IRIKE A AR A
RN 2S5 ik N AT R 5
B 7 22 R T Wat/B-cateninfs 5l fwnr2 |
wnt2bb . wntda. wnt8aflctnnbl13EH AT mRNAK
V-, REIEAMTH I RE & 4 T a4k, IR AT AE
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Identification of five genes from Wnt/B-catenin pathway in
yellow catfish (Pelteobagrus fulvidraco) and their mRNA expression in
the ovary to waterborne copper exposure

ZHANG Lihan, LUO Zhi, YOU Wenjing, LIDandan, XU Yihuan, PAN Yaxiong

(Key Laboratory of Agricultural Animal Genetics Breeding and Reproduction, Ministry of Education, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Five complete cDNA sequences related to Wnt/B-catenin signal pathway, designated wnt2, wnt2bb,
wnt3a, wnt8a and ctnnbl, were amplified by RT-PCR and RACE approaches from yellow catfish (Pelteobagrus
fulvidraco). The validated cDNAs encoding wnt2, wnt2bb, wnt3a, wnt8a and ctnnbl were 1 743, 2 133, 1 379,
1 508 and 2 636 bp in length, encoding peptides of 351, 372, 291, 387 and 791 amino acid residues, respectively.
The amino acid alignment and phylogenetic analysis revealed that these sequences were relatively conserved
among vertebrates, and Wnt/B-catenin genes of P. fulvidraco were more closely related to those of Astyanax
mexicanus. All Wnt/B-catenin mRNAs were expressed in nine tested tissues (brain, spleen, kidney, gill, heart,
muscle, mesenteric fat, liver and ovary), but at variable levels. Effect of waterborne Cu exposure on ovarian
mRNA levels of the five genes of P. fulvidraco were determined. On day 28, wnt3a mRNA levels in the ovary
significantly decreased with increasing waterborne Cu concentration, but wnt8a showed the opposite trend. On day
56, mRNA levels of these five genes from the ovary of P. fulvidraco showed no significant differences among the
three groups. The present study may be helpful to understand the physiological functions of Wnt/B-catenin
pathway in fish.
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