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1
1.3 DNA Re-Wnt5
1.1 454 GS FLX EST
(Rhopilema esculentum) i DNA: lem
’ , 0.4mL [100mmol/L Tris-HCI (pH
TRIzol reagent (Invitrogen) 8.0), 100mmol/L EDTA (pH 8.0), 50uL 1% SDS, 8uL
RNA 20mg/pL K], ,55°C 2h
, SMART™ ¢DNA Library Construction (Clon- _ 3 (25 : 24 : 1) ,
tech) cDNA ASGPB 0.6 600uL
Roche Next Generation Sequencer GS DNA, 70% , , 30uL
FLX System (a.k.a. 454 Sequencer) 454 GS DNA  1.5%
FLX , Re-Wnt5 cDNA ,
Wnt5 EST 3 Re-Wnt5 , PCR
1.2 Wnt5 (Re-Wnt5) cDNA 1, PCR
14 Re-Wnt5
Wnt5 BLAST(http://www.ncbi.nlm.nih.gov/blast)
EST 2 Re-Wnt5-F1 (http://www.expasy.org/) Re-Wnt5
Re-Wnt5-R1( 1) pBluescript SK(+/-) cDNA SMART (http://smart.embl-
T7 Re-Wnt5-F1 Re-Wnt5 heidelberg.de/) Re-Wnt5
3 ; T3 Re-Wnt5-R1 ClustalW (http://www.ebi.ac.uk/clustalw/) Re-Wnt5
Re-Wnt5 5’ 25ul.  PCR : Wnt5
2.5uL 10x PCR buffer, 1.5uL MgCl, (25mmol/L), 2uL , Mega 4.1 (neighbor-
dNTP (25mmol/L), 1uL (10pumol/L), 0.2uL (1U)  joining) Wnt5 (Tamura et al, 2007)
Tag , 1uL cDNA , 15.8uL PCR ; PCR 1.5 Re-Wnt5
1 PCR Re-Wnt5
s pMD18-T (Takara)  — (scyphistoma) (strobila)
, Topl0 (ephyra) (medusa)
% 1 B Re-Wnt5 cDNA. ERAEREFFIERAHISIY
Tab.1 Primers used for cDNA and genome cloning and mRNA expression of Re-Wnt5 from R. esculentum
(bp) ()
Re-Wnt5-F1 5-GAACCAAAGGGCGACAGTGTA-3' 21 59.5
T7(Vector) 5'-GTAATACGACTCACTATAGGGC-3’ 22
Re-Wnt5-R1 5'-CACTTGCGTATTGGTCCTTCA-3’ 21 58.2
T3(Vector) 5'-AATTAACCCTCACTAAAGGG-3' 20
Re-Wnt5-F2 5'-TTCAACAACAGACATAGTAACCGAG-3' 25 55.8
Re-Wnt5-R2 5-GGAAAGGTACAGTTCCATCGTCTGT-3' 25
Re-Wnt5-F3 5'-GCTGTGCAACGAGTACAGGAACCAT-3' 25 56.5
Re-Wnt5-R3 5-ATGTCCTGTGTTGCATCAGACCCCA-3’ 25
Re-Wnt5-F4 5'-CAAGAGGCTAGGCCTGACAGCCTG-3' 24 56.0
Re-Wnt5-R4 5'-TTCTTCAAGATATACCAAGTTCCGT-3' 25
Re-Wnt5-F5 5'-GATGGAACTGAAACTACGGGAAAAG-3' 25 60.0
Re-Wnt5-R5 5'-TGTCTCTTAACATGAAAACCTCGCC-3' 25
AC-F 5'-AACTGGGACGATATGGAGAAGA-3' 22 60.0

AC-R 5'-CGACCAGAGGCGTACAATGAG-3’ 21
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Re-Wnt5-F5 Re-Wnt5-R5
B-actin AC-F  AC-R 1 PCR

ABI 7500 Real-time PCR system (Applied Biosystems)
, 20puL : 10pL SYBR® Premix Ex

Taq™ II (Takara), 0.4uL ROX Reference Dye II, 0.4 uL

(10pmol/L), 2uL ¢cDNA 6.8uL PCR
PCR : 95°C 30s, 95°C 5s, 60°C 34s,
38 3
, Re-Wnt5
, pmAAct (Livak et al,
2001) SPSS18.0 ,
(one-way
ANOVA), P<0.05
2
2.1 Re-Wnt5 cDNA
Re-Wnt5 3’ 595bp ,
5' 883bp ,
WntS EST R Wnt5
cDNA (Accession No. KC291938) Re-Wnt5
cDNA 1646bp, 5! (5' UTR)
177bp, 3' UTR 407bp (ORF)1062bp,
3" UTR 22bp Poly(A)
AATAAA (D
ORF 353 ,
40.39kDa  9.17 Re-Wnt5
) 20 )
38.25kDa
9.17 N- NCTF  NRTS
74—77  299—302
2.2 Re-Wnt5
Re-Wnt5 BLAST ,
Re-Wnt5 Clytia
hemisphaerica (ACB15462) Hydractinia echinata
(CAD54643) Hydra magnipapillata
(XP216311) Hydra vulgaris (BAH237741)
Wnt5 s
44%—52% , Re-Wnt5
Wnt5 Wnt5 Wnt5a  Wnt5b

43% 43%—45% 43%—45%
, Wnt5 N
b b C

42%—44%

1

61
121
1
181
2
241
22
301
42
361
62
421
82
481
102
541
122
601
142
661
162
721
182
781
202
841
222
901
242
961
262
1021
282
1081
302
1141
322
1201
342
1261
1321
138/1
1441
1501
1561
1621

Fig.1

Wnt

Wnt5

AGCGGACACAGGAAGGCGAACTTACTTTCCGAAACGTTTTCAACAGTAAACAAGTTTGCA
GGCCTTAATTCGTTTTCACAACTGCGTTCAACAACAGACATAGTAACCGAGGTTCAAAGT
GGTATGGAAAGTGTCTTTTAGCTGTCTGGAGTTTGATTGCATCAGAGGACAACAACAATG

M
GGCAACTTTGTTTTCAATGCAGTTTTTTTGCTGGTATTGCTATCTGGTGTGCACAGTTTC
G NF VI NAVIELLVLLSGUVHsO
ATCATTAAACCGCTGTCAATTTGCTCAGCTCGAAGAGGGCTTTCACAAAGACAAGTAAAG
I TKPLSICSARRGLSQRA QVK
CTGTGCAACGAGTACAGGAACCATATGCAGTTCATTGTGGATGGCACTAAGATGGCCTTG
LCNEYRNIHNMAQFTIVDSGTZKMAL
GATGAATGTCAAAGGCAATTTAAAGACAGACGATGGAACTGTACCTTTCCTTTAAATCAC
bDECQRQIF KDRRWNCTTIEFPLNH
ATGCGTGGGTTTATTCCGTACATCCCTAAAGGCCATAGAGAGGCTTCATTTGTGCACGCC
MRGEFIPYTUPZKGHTREHASTIEVHA
ATTGTTTCAGCTGGCACATTTCATGCAGTTAGCAGAGCTTGCATGGAAGCCAAGCTGACG
I V.. AGTFHAVSRANCMEANKTLT
TCACATTGCCATTGCAGCCAAGAGGCTAGGCCTGACAGCCTGAGAAAGTCTTTTTTATGG
S HCHCS QEARPDSILRKSIF LW
GCAGGTTGCGGTGATAACCTCCCTTATGGTTACAGCTTCAGCAAATTATTCATGGATGCC
AGCGDNLPYGYSTIEFSKLTIEFMDA
AGAGAACAGCTGGGGTCTGATGCAACACAGGACATACAAAAGATCTCGCGTGTTTTAATG
REQLGSDATQDIQKTISRYVYLM
AACCTACACAACAACGAAGCTGGACGTAGGGCACTTATGGAAAACTCATTTGTGCAATGC
NLHNNEAGRRALMENSTEFVQC
CGTTGTCATGGTCTATCAAAGGGCTGTGCGACGAAAACTTGCTATAGGCAGCTCAAACCA
R CHGLSKGCATTZ KTT CYRA® QLKP
TTCAAAGCTGTCGGTGAATTTCTGAAGGACCAATACGCAAGTGGCATTGAGTCGGAAATT
FXK AVGEFLZKD QYASGTIESEI
TCCCAGAAGAGGGCTCCGGTACACGATGGAGAGATGGAACTGAAACTACGGGAAAAGTAC
S Q KR APV HIHDGEMIETLIKTILRIEKY
CCACAGTACCAGAAAATAAGCAAACGGAACTTGGTATATCTTGAAGAATCGCCGAATTAT
PQY QK I SKRNLVYLEESZPNY
TGCTTAAAAGACATGTCTTTGGGCTCTTTAGGAACCAAAGGGCGACAGTGTAATCGCACG
cLKDMSLGSLGTZ KGRI QCNTRT
TCGGAAGGACTCAATAGCTGTAGCCTTTTGTGCTGCGGGCGAGGTTTTCATGTTAAGAGA
S EGLNSCSILILCCOCGRGTFI VKR
CAGTTAACCAGAGAAAGTTGCGCGTGTCAATTTATTTGGTGCTGCCACCTCAAGTGCCAA
QL TRESC CACQEFTITITWCCHLZK KT CAQ
ACATGCGAAGTAGAGAAAAACATGCACTATTGCAAGTAGACATAATATATGGGCAATGTT
T CcEV EKNMHY C K =*
TTGTCGTGTACCGAGATATACAAAGTATATGCTATTGCTGATGGAGAAAACGTCCGCATG
AGAGCGCGTCAGTGCTCGGGACACATGGCAAGGACTGCTATGTCTCAATTGGTACAAAAT
TTGCATCAAAAGCCTCACAACAGTGTTAATTTTGTGCAAATGAGTAGAACCGCTCATGTT
CACGTTGCATAAATGTAGGCGTAAGATGACCTTGAAATTTCAACTGTTAGTTGTATTGAT
TGAGAACGGAGAAACTCTTTGTAGCTAGTAGAGAGTTATGATTATAATATTATCATTAAA
'l‘A'l"I‘G’I”I‘A'l‘G'l‘C’I‘AACAAAACG FTTTTGCAAACTTATTTAATAATTAAAAAATT
TCGTAAAAAAAAAAAAAAAAAAAAAA

Wnt5 (Re-Wnt5) cDNA

Full-length Wnt5 cDNA of R. esculentum (Re-Wnt5) and
its deduced amino acid sequence

, Wnt5 24
, 2
MEGA 4.1 , Wnt5
( 3 , Wnt5
Wnt5a  Wnt5b
Wnt5 s
Wnt5
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AACSGLLIILRLLLIAVASTVPGTWIN--====----=====-~---- IGLQHYPQLDT 39
AVOVSLRVLRVLVTLLSCYTHLGRVRATWWQ--======-=-----==~ MAVD--SRLYS 41
MMKKS-IGILSPGVALGMAGSAMSSKFFLVALAIFFSFAQVVIEANSWWSLGMN----- NP 54
EKS-TAVLIQGGALGTLGSTMASQYLVVALAIFSSCTQVVIEASSWWSLGMNPMNPMNP 59
UIPPKALILALAIFSSLIQVVIEASSWWS - ---—-----=--—--=—-=—--=——-— LGMNHMNPMNP 39
RKNLWTFQFGGEASGLVGSAMVSQHFVVLLMSLYCLTQSVVESSSWWSLGMN -~~~ -~ P54
MLLKLKWTSSGVKDTPHTLLSIIITFCVFFMLEIVDANSWWS------ LAMN------ P 48
PSLLLLFTAALLSSWAQLLTDANSWWS------------—--—--=---—-~- LALN------ P 33
TGPRLALAAALLCSCTSPVADANSWWS - --=--=-=--—--=-—-=—-==-=—-—-— LAMN------ P 33
UPGTRLLLRLALLCGCTQLVAEASSWWS---------=--=--=--—-—--—--- LAMN------ P 33
TPILRLLLLSSLLSCWKQSVVGANSWWS —====---=======----- LALN------ P 34
DVRMNQGHLLLAVTLIVCNSQLLVVANSWWS--------—--=--=----- LAMN------ P 37
SGVHSFIIKPLSEHEISARRGINS Q RI®V K NEYR-N 73
MVPVLGILLPIP|MED TRRNMT PEfdvElMdxoFKE K 7
LVEVFGIFKLIPUJMDERRGHT KAV K YTYR-K 74
NFLSGSVFPDIKMODKRRSHMTE K[®T K NTNS-D 75
RNPQAYLLGAQPESRL SGMS RG D 111
QMMETYDVAASSPEMSHGLKGHS QG D 98
SRAELYIIGAQPMETTLAGHS SG D 100
QMSEVYIIGAQPINES QLAGHS QG D 113
OMSEVYIIGAQPMEsoLAGHs QG D 118
QMPEVYIIGAQPINMES QLTGHS QG D 98
QMPEVYIIGAQPINMES QL SGHS QG D 113
LIPEVYVIGGQPIESQOLSGMSKG D 107
QRPEMFIIGAQPNMES QLPGMS PG E 92
QRPEMYIIGAQPWMESOLPGHs PG E 92
HRPEMYIIGAQPNM®IS QL PGS PG E 92
QRPEMFIIGAQPINMESQLTGHMS PG D 93
QRPEMYIIGAQPMESOL TGS QG D 96
*
TFPL--NHMRGFIPYIPKE:EH H[@ 131
TMPPSSNVTPLLLPRLPLET l:g3) Al 132
TFPR-QGLTPFLHPQIKTIET Qg G 133
TFPE-PNIIPFLHPYMP LT sf@ 134
STVD---DSSVFGPVLN I€]S 59 (€] C 167
-NESVFGPMLRIES S €] C 154
-~-EDSVFGRIVNI[€ESja €] C 156
-NTSVEGRVMQI[Hs S o 169
-NNSVEGRVMQI[fs S o 174
-NNSVFGRVMOQ I[€]S 393 €] C 154
-NTSVFGRVMQ I[€s G 169
-NSTVLGRVMH I €S |39 €] C 163
-NASVFGRVMQ I[€s €] C 148
-NTSVFGRVMKI[€]S 393 €] C 148
STVD---NTSVFGRVMS IS )3 €] C 148
STVD---NNSVFGRVMQ I[€]S 39 €] C 149
STVD---NTSVFGRVMH I[€]S 38 €] C 152
.
DS A[ SKL QLGSDATODIOK IEHE IR 19
RD G SKM QLTE---TSLTGFE N 189
DD R SKQ MMKIKI-KIFQPFEHES W 192
EN N SKE TILK---DSAFNF[EB {191
KN G TEG REINHA-RGSRE Q[ qR 226
RD af TQA RERSFK-RGSRE O[Sl AR 213
KD €] G ARE KQIIPT-PGSQAHEYS NK 215
KD G AKE RERIHA-KGSYE SEYS NR 228
KD G AKE RERVYQ-RGSYE SE¥S NR 233
KD af AKE RERIYQ-KGSYE S AR 213
KD af AKE REKIYQ-KGSYES[HS IR 228
KD €] G SRE REKTFS-KGSAE SEYS NR 222
KD G AKE REKNFA-KGSEE Q[ess NR 207
KD G AKE REKNYV-RGSEE Q¥ NR 207
KD af AKE RERNYA-KGSDE QS A= 207
KD €] G AKE REKNFP-KGSEE QPSS NR 208
RD €] G ARE REKNYP-RGSVE HEYS M 211
LMENS FoEE q]x ¢ 250
VYEKS FiK Sl ST N 249
VFEKSREIO GBS s W S ey 252
VFEKS K0 Sl s WV S e 251
vIRKVRUT SR s 281
VIKRS KMT SN S VUBIG S 268
T F S NARMA Y HVUNIG S 271
VYNLA DA S HVNIG S 283
VYNLA DA Sl HVUSIG S 288
VY S LADNARES v s [ 268
V S TLA DA el HVUNIG S 283
vsDLaDs SRR B s 277
VYKMA DA Sl HUBIR S 262
VYKLA DA [SBS VBIG S 262
AYNLA DA Sl HVUNIG S 262
VYKLA DA S 3 UBIG S 263
VYNLA NA [SHS HVUBIG S 266
* *
2 Wnt5 Wnt5 ( )
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R. esculentum Wnt5 GEMELKLREKYPQOYOQKIS KRN LIS
('_hem/sphaer[caWntS GNVEMKLVETSPGFTKKSTKDL)%
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H. magnipapillata Wnt5 I TKLVQEFNS-NI-DIY-TSKDLMiise
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A. carolinensis Wnt5a
X. laevis Wnt5a

D. rerio Wnt5a

H. sapiens Wnt5b
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X. laevis Wnt5b

D. rerio Wnt5b

R. esculentum Wnt5

C. hemisphaerica Wnt5
H. chinata Wnt5

H. magnipapillata Wnt5
A. tepidariorum Wnt5
A. mellifera Wnt5

B. floridae Wnt5

H. sapiens Wnt5a

G. gallus Wnt5a

A. carolinensis Wnt5a
X. laevis Wnt5a

D. rerio Wnt5a

H. sapiens Wnt5b

G. gallus Wnt5b

A. carolinensis Wnt5b
X. laevis Wnt5b

2

s

Wnt5

O@NETsEGLN S 310
INPMTI{EGNIHT D[ 309
NTEMOIINEKSLND 309
EMIIMDDNS SKE 308
VENI§T SPSTDG 335
IMNIIT SSGMDG 322
EEINIMTGLGTDG 327
L®MNIMT SEGMDG 337
LEINIMT SEGMDG 342
L@N§T SEGMDG 322
NL@MNIHT SEGMDG 337
SL@NIT SEGMDG 331
SL@NIT SEGMDG 316
NL@INIMT SEGMDG 316
JL@NIMT SEGMDG 316
QEINIMT SEGMD G| 317
LENIMT SEGMDGS 320
353
352
352
351
378
365
370
380
385
365
380
374
359
359
359
360
363
Wnt5
Fig.2 Multiple sequence alignment of R. esculentum Wnt5 with Wnt5s from other species
; ¥ Wnt5 24
Whnt5a (NP 003383.2) Homo sapiens A
Whnt5a (AAA405671) Mus musculus e
B
Whnt5a (NP 990218.1) Gallus gallus >
Whnt5a
Whntba (XP32177981) Anolis carolinensis
Whnt5a (AAI699691) Xenopus laevis /
Whnt5b (AAG386591) Homo sapiens \
Wnt5b (AAA45681) Mus musculus
Wnt5b (NP 001032346.1) Gallus gallus
Wnt5b (XP3228481) Anolis carolinensis > S
Whnt5b (NP18151) Xenopus laevis Whnt5b
Whnt5b (NP571121) Danio rerio
@nwb (XP3445711) Oreochromi sniloticus
Whnt5b (NP1981291) Oryzias latipes J
[ Wnt5 (AAL37556.1) Branchiostoma floridae]
Wnt5 (BAD12588.1) Achaearanea tepidariorum 7
Whint5 (XP1652661) Nasonia vitripennis o
Wnt5 (EFN855991) Harpegnathos saltator > el
Wi
4|<EWnt5 (XP36993891) Megachile rotundata nts
Whnt5 (XP3974733) Apis mellifera
Wnt5 (KC291938) Rhopilema esculentum*
Whnt5 (ACB15462) Clytia hemisphaerica
- ) RIBRZHYD
Wnt5 (CAD54643) Hydractinia echinata >
Wnt5
r Whnt5 (XP216311) Hydra magnipapillata
L Wnt5 (BAH237741) Hydra vulgaris P,

0.1

3

Wnt5

Fig.3 Phylogenetic tree of Wnt5 based on neighbor-joining method
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Fig.4 Genomic organization of R. esculentum Wnt5 with Wnt5,
Wnt5a and Wnt5b of other species
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Fig.5 The expression of Re-Wnt5 transcripts in different de-
velopmental stages of R. esculentum
2.3 Re-Wnt5

Overlap PCR 5867bp

Re-Wnt5 , NCBI  Splign
Re-Wnt5 cDNA
: 4 3 ,
- ““GT-AG””
Wnt5 , Re-Wnt5
Wnt5 WntSa  Wnt5b Wnt5b
s Wnt5a;
, Re-Wnt5 Wnt5
, Wnt5a  Wnt5b ( 4)
2.4 Re-Wnt5
PCR Re-Wnt5
5 : Re-Wnt5
4
12.38 9.99 13.01 ,
one-way ANOVA
, Re-Wnt5
(P<0.01),
Re-Wnt5 (P>0.05)
3
454 GS FLX RACE
, Wnt5 cDNA
Re-Wnt5 Wnt , 01
20 , 2 N- ,
24 (Fradkin et al,
2004) Blast , Re-Wnt5
Wnt5
Wnt5a Wnt5b
Wnt5 s
Wnt5 s Wnt5
, Wnt5a  Wnt5b ,
, Re-Wnt5
Wnt5 Wnt5a Wnt5b ;
Wnt5,
WntS5a  Wnt5b
Wnt5 Wnt5
, Wnt5
Wnt5 :
, Wnt5 ; Wnt5
Wnt5
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1997) (Moon et al,
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guchi et al, 1999) , Re-Wnt5
12.38 9.99 13.01
Wnt5 R
( , 1981; , 1984)
WntS
Wnt5 s
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. , 21(12): 969—972

Cabrera C V, Alonso M C, Johnston P et al, 1987. Phenocopies
induced with antisense RNA identify the wingless gene. Cell,
50: 659—663

Fradkin L G, van Schie M, Wouda R R et al, 2004. The Droso-

s s

phila Wnt5 protein mediates selective axon fasciculation in
the embryonic central nervous system. Developmental Bi-
ology, 272: 362—375

Klaus A, Birchmeier W, 2008. Wnt signalling and its impact on
development and cancer. Nat Rev Cancer, 8: 387—398

Livak K J, Schmittgen T D, 2001. Analysis of relative gene ex-
pression data using real-time quantitative PCR and the
2(-Delta Delta C(T)) method. Methods, 25: 402—408

Logan C Y, Nusse R, 2004. The Wnt signaling pathway in de-
velopment and disease. Annu Rev Cell Dev Biol, 20: 781—
810

Moon R T, Campbell R M, Christian J L et al, 1993. Xwnt-5A: A
maternal Wnt that affects morphogenetic movements after
overexpression in embryos of Xenopus laevis. Development,
119: 97—111

Nusse R, van Ooyen A, Cox D et al, 1984. Mode of proviral
activation of a putative mammary oncogene (int-1) on mouse
chromosome 15. Nature, 307: 131—136

Prestwich T C, Macdougald O A, 2007. Wnt/beta-catenin signal-
ing in adipogenesis and metabolism. Curr Opin Cell Biol, 19:
612—617

Putnam N H, Srivastava M, Hellsten U et al, 2007. Sea anemone
genome reveals ancestral eumetazoan gene repertoire and
genomic organization. Science, 317: 86—94

Rauch G J, Hammerschmidt M, Blader P et al, 1997. Wnt5 is
required for tail formation in the zebrafish embryo. Cold
Spring Harbor Symp Quant Biol, 62: 89—96

Reya T, Clevers H, 2005. Wnt signalling in stem cells and cancer.
Nature, 434: 843—850

Sasakura Y, Makabe K W, 2001. Ascidian Wnt-5 gene is involved
in the morphogenetic movement of notochord cells. Develop
Growth Differ, 43: 573—582

Tamura K, Dudley J, Nei M et al, 2007. MEGA4: Molecular
evolutionary genetics analysis (MEGA) software version 4.0.
Molecular and Biological Evolution, 24:1596—1599

Willert K, Brown J D, Danenberg E et al, 2003. Wnt proteins are
lipid-modified and can act as stem cell growth factors. Na-
ture, 423: 448—452

Yamaguchi T P, Bradley A, McMahon A P et al, 1999. A Wnt5a
pathway underlies outgrowth of multiple structures in the

vertebrate embryo. Development, 126: 1211—1223



1122 44

Wnt5 GENE FROM RHOPILEMA ESCULENTUM: cDNA CLONING,
GENOMIC ORGANIZATION AND mRNA EXPRESSION

ZHOU Chun-Ya"?, ZHU Ling®>, PAN Ying®, XIE Ming-Song®>, YANG Ao-Ao"?,
CHEN Si-Qing’, ZHUANG Zhi-Meng®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Shandong Provincial Key Laboratory of Fishery Resources and
Eco-environment, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract The ¢cDNA and genome of Wnt5 from Rhopilema esculentum were for the first time cloned by 454 GS-FLX
sequencing technique and RACE technique. The results show: (1) the full-length cDNA of Re-Wnt5 was 1646bp, contain-
ing an open reading frame (ORF) of 1059bp encoding a poly-peptide with 353 amino acid residues; (2) the genome of
Re-Wnt5 contained four exons and three introns. SMART analysis showed that Re-Wnt5 shared common features of Wnt
family, including a putative signal peptide of 20 amino acid residues, two N-glycosylation sites and the 24 conserved cys-
teine residues involved in the formation of the internal disulfide bridges. The deduced amino acid sequence of Re-Wnt5
had a high homology with that of Wnt5 from Cnidaria, invertebrate and Chordata, and as well that of Wnt5 and Wnt5b
from vertebrate by the multiple sequence alignment and phylogenetic analysis. The Wnt5a and Wnt5b clusters occurred
after the divergence of Branchiostoma floridae. Quantitative real-time PCR analysis revealed that the expression of
Re-Wnt5 transcript was detected in all four developmental stages. The mRNA expression level of Re-Wnt5 was the highest
in strobila, which was 12.38-fold (P<0.01), 9.99-fold (P<0.01), and 13.01-fold (P<0.01) of that in scyphistoma, ephyra and
medusa, respectively.

Key words Rhopilema esculentum; Wnt5; c¢DNA; genomic organization; real-time PCR



