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S T R 2 2R Trizo 13 57 & (Invitrogen,
USA)— R BUBRNA, RNA M FEE A4l 5 k% iR
M € X (Nanodrop 2000)#ll €, 3 H DNase
I (TaKaRa, Japan)yH £ Ab 2 2 RN A DAVH i 52 K] 40
DNA IR B, f e R 1 %35 B R e Iz e ko6 ) L
SE#E k. {3 FH Super Script' "1l Reverse Tran-
scriptase Kit/ 1k 22 & ilicDNA, 7% H

s EE B-catenin cDNARY 52 [& M A s
50 % OF PR Sl BAR B B RS, §iE
B-catenin F:K ) E] Jr Bt . 50 pL PCR LA 5
N: cDNAMAR 1 pL, Ex Taqk§0.5 pL, 10xEx Tag
buffer 5 uL, dNTP(2.5 mmol/L)5 pL, | FiF5141%
1 uL, ddH,0 36.5 uL. PCR M 5k 1FA: 94°C 1ids
P£5min; 94°C 30s, 59°C 30s, 72°C 30s, 35 G¥F;
72°C #Ef#110min. #iRACE PCRHKIS ¥ 5] 4
(GSP1HIGSP2)H13 "3 5| ¥)(GSP3FIGSP4) (% 1).
FH 14 51 0 s F 51 7UPM(Long - Short=1:5)
P59, cDNAKEE — 4B R TPCRY 1,
5 S 1 5 P A F 51 INUPYE R B I 519, K3 48
PEIRERE10—S 05 AE AR AT 58 — 40 PCRY I,
RAEPCRAH). 25 nLPCR N 4K £ cDNARER
1 uL, Ex Taqli§0.3 uL, 10xEx Taq buffer 2.5 uL, ANTP
(2.5 mmol/L)1.2 pL, EFiFE5I# &1 L, ddH,0
18 pLo 2k A 94°C TAZ M Smin; 94°C 30s, 59°C
30s, 72°C 30s, 35/ME¥; 72°C & H 10min. #
PCRP=YIZ81.0% B i 58 2 F vk Az 56 S, R B I b
B B SR 77 B (OMEGA A 7)) [El i, 4ifk, 35
pMD19-T#H MK ERL, HNIRZEMMBE. coli
DHS5aH, TLBFR (& Amp+)55 7%, FHPE T E S
PCR%E Gk & BilsE TAM TRBARMRS A R
NFEFE . 3R 05 ZEMEGA A2 M & N
Hsp-cateninZt[H . F|FORF finder(https://www.

#F 1 PCREXSIHFF!
Tab. 1 Primers used for PCR

ElEVELR S

Primer name 5 %17 %1 Primer sequence (5'-3")

CTAATACGACTCACTATAGGGCAAGCAGTG
GTATCAACGCAGAGT

Short CTAATACGACTCACTATAGGGC
GSP1 ATTATTGCGTGACGACTAGCC
GSP2 ATGTGGTTGGTCAGGGTGGAT
GSP3 GCCATGGCCACATTGGTTTTA
GSP4 GCACTGCAGTTTTCTGACCAAAT
NUP AAGCAGTGGTATCAACGCAGAGT
p-cateninl CACAGGAACAGGTTGATGATA
p-catenin2  GCCTGACTGACTACAACTTGA
AAGGTTACGCCCTTCCTCAT
GCCATTTCCTGCTCAAAGTC

Long

p-actinl
p-actin2

ncbi.nlm.nih.gov/orffinder/) & K HcDNA T 41 (1] %
KIF I Be S HE(ORF), X 1 9 AT 45 = JE R P 51 3R AT
= T ST oA, R MEGA KA
DT RGM .

qRT-PCRH A K F qQRT-PCRELAAE I
Hsp-catenin®: R (f) 4 235 55 72 S 1t AN R A%
AN PR P R R 3Rk 2= e v . ARPEAS B
Hsp-catenin cDNAZKJFH, % it7% )6 € =PCRA|
YI(#E 1)i#4TqRT-PCR. Xt TR ALK, BEML
WEHN6 A e L %3 SRR [F) 2H 4R
EE AR B R O S R O, AN E
[ M B . A R S AHLUERNA, BT
1%35 f B e I FEL VK AG B RNA S 38 1 . B RNA S %
HNCDNAREHR; AR FEE A [R5 th 0 0k s 8-
cateninZR IR LI T 5 VR H1—AUS M L Pt i e
B3R, AR ME . RETE R, 1% R TR
cDNAREHR « HRHE % e =l 77 & (kA Rl %,
Takara)#f17qRT-PCRAG I . 20 pL PCR/ M. Ak F
N SYBRIO pL, I Fi#540%:0.4 uL, H,0 8.2 L.
RENFE S B 3AFAT, DAZETRKAR B B S B
PEXFIE . [N 460 95°C Tl AR M Smin; 94°C 30s,
58°C 30s, 72°C 30s, 40MEH; 72 CHE 10min. LA
SR uG 5 A 3K, SPSSEA 4> M HsB-catenin
mRNATE MG A ) A 1 0, 4 2R IE FIAS [F) 4R
W IR R AR AT R R 7 Z it T

p

2.1 i Hsp-catenin EE cDNAZ KX H 7547

AARYE Hsp-catenin ZEEcDNAZK il
P25 5 FIMEGA BP0 B 5 45 B 58 B4 I cDNA
H, 4= #4386 bp(E 5 AKY 126093), H 155
eSS 1X 162 bp, 3" AEG %X 1758 bp, ORFHE
2466 bp, HLFi 821 NI . K HHEJE IcDNA
JP A5 S 2 OV B s 4P 1R AT B, — 38 4
AAH[E], UET T S5 4 SR i AR 1

Hsp-catenin®E B 54915 73 4 8 I I A
Ve B 2T FETEXPASy IR 55 45 I SMARTHE /7 (ht-
tp://smart.embl-heidelberg.de/) 73 17 ith i 4 Hs -
catenin®g [ 25 #4358, 1] R0t i i HsB-catenin &g [ =
L2 PMARMEE AL . ARMEZS 12 &P fh b
B-cateninf [ Y H SR 57 X, ATATESUE T SE6 &5
(R HERFTE o

Hsp-catenin ZZREEHIFUN 1@ it PredicPro-
teinE 2 4K 1F (http://www.predictprotein.org/) X yth i
U HsB-catenin ) — 2% 45 M HEAT TR . F50000 AT %0 —
REER T - 5 47.75%, 34T teih ) oK E S
A -4 171.22%, 1E &0 IH oA, SRR, B
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BLAG 5 51.04%, £ Z . RIEEERHE
T R A2 75 T 16% A ds X B AT 8K 1t
AERL KPR T, 556 K M 8 & 40 949.09%, #iK
PEE A& 8 297950.91%.

Hsp-catenin = 2% 25 ¥ FM BBV i e =t |
G B FTExPASy/Il % # FISWISS-MODEL#E ¥
(http://swissmodel.expasy.org/) X} it i 4 Hs B-cate-
ninff) =R BAT A 1), Bl & K Eo- 1R e
H oAt FU80E, 631 a- 12 HFFI7E — R TE 1N
R E, RIARM&S R 45, 8] X 33T i 12/ ARM
52X B s A D BB B O & TR A
Mo =Rebtmmas s a5 —.

o B2 TiE
o-helix
ARM ZE#915
ARM domain

B 1 Hsp-catenin ] = 2% &5 1) T
Fig. 1 The tertiary structure prediction of Hsp-catenin

2.2 Hsp-cateninBEEMRFZLE

TENCBI(http://www.ncbi.nlm.nih.gov/gorf/ or-
fig.cgi) [ & S FhB-catenin F K JcDNAJF 41,
FIFHMEGA AT 53 #7 v 19 B Hs B-catenin & [K 1) 73
TR (1 2), BB AT AN, 2 R 91 b A DR 5T,
[FIVRVESR R o WMGEEE HsB-catenin 3[R 5 AR B )
ORI JS AR v, B R — >0 3, Hoh 5 & i Bk BRI
(Pinctada martensii)~ ¥ifLJ# V(Azumapecten far-
reri) FUKFLE4E W (Crassostrea gigas) IR R VE i &,
JRPEESC T YR (Lottia luchuana)~ W4 (Aplysia
californica) K V¥ fHZR(Crepidula fornicata Lin-
naeus){X Z; 5 B I RV AR &, B 3
(Chaetopterus variopedatus)~ KAV % (Platyn-
ereis dumerilii)F1 KB (Danaus plexippus); 5 NI
£ 25 1) (R P AH AL
2.3 iR Hsp-cateninB 20 RIK 534

F7 6 € B PCREGAAS I i 5 i Hs p-cate-
ninfE AR H A (R 2L (K] 3). el AT 4,
Hsp-catenin £ & H LA IH RIK, ik & N
. R REEL L OREL OlE. SEE
B AL, AHXS Hsp-actindZis 873 5 N 8.44. 4.43.
3.05. 222, 1.84. 1.00. 0.92. 0.64%10.06, 3 HIH
YRR L T BA Z M A2 Di6e, HAE R

Pinctada martensii
Crassostrea gigas
Azumapccten farrcri
Hyriopsis schlegelii A
Lottia luchuana

Aplysia californica
Crepidula fornicata Linnacus
Chaetopterus variopedatus
Platynereis dumerilii
Danaus plexippus
Drosophila ananassac
Apis mellifera
Zootermopsis nevadensis
Gryllus bimaculatus

— Branchiostoma bclchcri
100 —— Homo sapiens

2 AFEFS-cateninBE R 73 F AL
Fig. 2 The phylogenetic tree of S-catenin

BB BE D Pinctada martensii (AKJ32471.1); FiLES W Azuma-
pecten Farreri (AFU35436.1); N V-¥£4LW Crassostrea gigas
(NP_001292224.1); WbIsdE Aplysia californica (NP_00119
1600.1); Z:BEEEF I Lottia luchuana (XP_009048556.1); K
VA E SR Crepidula fornicata Linnaeus (AD148180.1); [ IKI &
4 Branchiostoma belcheri (BAD12593.1); EWApis mellifera
(NP_001172034.1); WEIE Wl I Zootermopsis nevadensis
(KDR13423.1); XIEEEGryllus bimaculatus (BAD00045.1);
KBEWEDanaus plexippus (EHI72882.1); WX EL U Droso-
phila ananassae (XP_001966028.1); ANZHomo sapiens
(CAA61107.1)
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B 3 Hsp-catenintt ML F IR B &=
Fig. 3 The expression of Hsf-catenin in different tissues
FEF BRI R 28 RN HME AR HE 22 (n=3), *P<0.05; **P<0.01 T [F]
Each symbol and vertical bar represent the mean + SD (n=3).
Significant differences are indicated with an asterisk. *, P<0.05;
** P<0.01; The same applies bellow
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Fig. 4 The expression of Hsp-catenin in different ages and

different gonads
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AT T IR IRAF U I Hs B-catenin i [K 1)
cDNAZK, F50f H 45 1) R iR A 2 1 D) RE kAT Tl
M. MBI HE HsB-catenin &% [ [ 45 A4 35 Tt AT
A1, H A EH 12 ARMSS M3 AL %, J7 81 = B AR T,
A AN AR 3 XA CAR Ui X, 5 %l DUR L 22 H
At A b [R5 PR 5 v, TN 45 2R 5 ARMUEE &7 471 (1)
PEFAH A . ARME S 751 2 29F 402 B R 1) A
BCE B 7 41, Ji e 7E R S SR R R E R E IR
e R I, S ARME B E4E NS 5 5% A4
PRLE BRI TR T 5 2 Rl AR i S RAE R, RS 5B-
catenin. JRJE AL S RI(APC) ) R $ 1 &5 A A iz
iR Fimportin a5 3K (1M, ARMEGE
TR, XA A T8 0 e 45 14, 5 3 A7 7E T A% 40
o, UAE R RS T R R A AR RS S AR R DIRE I ARM
EEFH N AEKRE MRS EEER.
B-cateninfl &3 X 5k, % & HIN, 2 —AN XK

Xy R g X, & ARME 5741, 6e % 545 5
% . APC (Adenomatous polyposis coli) I TCF/LEF
(T-cell Factor/Lymphoid Enhancing Factor)fH F.{F H;
=AM XIONCARImX, A7 5 X, X485 A
WA T Y AT 28 St Wt B, i
Wit B-catening HARMES W38 e X 1] DL 5
APCHIEABAS 5 70 7 45 & T8 IR 244, NoAK i
IX ¥ R Ak A7 5 T 5 GSK-3BE A, (IR &4
K B-catenin AN WL BERR AL, TCikHE N A
TER; AWntdk (50 W, GSK-3BAN e B AR 1L B-
catenin, ATV B Al 52 S M0 IO A, S B
[¥1B-catenin AN B ff I 3E N AR AZ, th R IX 5N
e N7 LEF/TCF X i A 45 £, 10 C AR B A 3 5%
PO XA EE N AR R AR
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T, 25 40 R R DI RE, R A R AR T R Y
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38 I O AT LA S/ BRCE B [ 2 AR Y
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XA, N2 T Wntf5 5 I8 Bg 72 S U2 iz
1F1E.

B-catenin@ —FME N . PR BRGS0 T,
XA 3l e WL A A — o B AR 9 rT S Sk
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EE S0 TN T B HEEAS 5 10 B AH B 5w S e 1,
PR A S E IR — TR E . AR
AN [E) 4 90 RO AN [5] 42 88 Vb W 0eE o Hs B-catenin 2 R 1)
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B . FUEHEN, Hsp-catenin M B 75 i e ek s 4
A 5o EE WEER. S —NF
R G B — IR B S O B 58 i T 1 IR A4k,
Hsp-catenin72 15 5 S I BEAR T K5 5, DAL AT THED
HOT A FAT VIR A 3 TR -
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THE STRUCTURAL FEATURE AND EXPRESSION ANALISIS OF HSB-CATENIN
c¢cDNA AND PROTEIN FROM HYRIOPSIS SCHLEGELII

Y AN Han-Xiao, SHI Jian-Wu, SHENG Jun-Qing, WANG Jun-Hua and Hong Yi-Jiang
(The College of Life Science, Nanchang University, Nanchang 330000, China)

Abstract: In order to explore the mechanism of sexual development of freshwater shellfish, we established a gonadal
transcriptome of Hyriopsis schlegelii. Based on the transcriptome library, this study investigated the f-catenin. The full-
length cDNA was cloned by RACE PCR, which named Hsf-catenin. The full length of Hsp-catenin cDNA was 4386 bp
that contained an open reading frame (ORF) of 2466 bp coding a protein of 821 amino acids. The protein was mainly
composed of 12 ARM repeat sequences. In the secondary structure, the a-helix accounted for 47.75% and the B-folding
accounted for 1.22% were predicted. The tertiary structure had many a-helixs, namely ARM domain. Hsf-catenin gene
was clustered with homologous genes from soft animal in the phylogenetic tree. Hsf-catenin expressed highly in intes-
tine and modestlyin foot and testis. The expression level of Hsf-catenin was high at the age of 12-month-old (gender
differentiation) and 36-month-old (gonad mature), indicated that it might be involved in sexual development.

Key words: Hyriopsis schlegelii; Hsf-catenin; Tissue expression; Clone; Sequence analysis; qRT-PCR



