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FEE g ERMNERKEERERAATHNEE SR

12 1* 2 1 1
> ) ) >
(1. , 510300;
2. , 511400)
RACE , Igp cDNA ,
Igp cDNA 1 933 bp, 3’ (UTR)
164 bp, S’'UTR 26 bp, 1 743 bp, 580 , 64.831 ku,
6.6 Ig n 60%,
30%, 30%~33%, 30%
CH4 64%~71%, 31%~33%,
Ig p FR2 GKGLEW
FR3 YYCAR Igp
, 48 96 192 h ,
, 48 h , 0h ,
192 h , )
; ; IgM; cDNA PCR
259421 CA
IgM  IgD 4 (constant segment, Cul-4) 2
51 197 1T IgH 2005 (transmembrane segment, TM1-2)
, 1gZ! 1gT!""  1gH™ VH D JH
Mu  Cp , Cu ,
, IgA m VH Ig VH
(-1 FR1-3(framework region, FR) CDR1-2(comple-
A IgA (&1 mentarity determining region, CDR) , D
IgG IgE CDR3 N , JH CDR3
IgM  (n ) FR4 12

>

(variable segment, VH)
(cluster of diversity segment, D) ,

(joining segment, JH), 3

i B EA: 2011-11-04
3=
BifESE:

&= BHA: 2011-12-21

, E-mail: annyfeng@163.com

BN Epinephelus coioides)

BY Paralichthys oli-
[16]

U4 Siniperca chuatsi)
WSl Elops saurus)

U Salmo salar)

vaceus)

(Gadus morrhua)

(2007ZD10)
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6 Igp 839
U8l Oncorhynchus mykiss) (Cyprinus carpio) 1
#E Ictalurus punctatus) , 1.1 RNA
, 2% Danio rerio) IgM ( 1 000 g)
3, 0.1 mL 4
’ carchariae) JT20B%, 10”/mL 192 h
, 24 h,
IgM 80 °C
’ ’ Trizol(Invitrogen) ,
U Thunnus maccoyii), 221 (Dicen- RNA
trarchus labrax), (23], 24 (Hippo- 1.2 c¢DNA
glossus hippoglossus), 251 Oreochromis RNA 10 pL Oligo-
niloticus), (261 Anguilla anguilla) IgM dT( , 1)2 pL(10 pmol/L) ,
IgM 4 65 C 5 min 2 min,
= 7 (Scop- Sxbuffer 4 uL, 10 mmol/L dNTP
hthalmus maximus) o # (4rchosargus 2 uL, Ribonuclease Inhibitor 1 pL, M-MLV
probatocephalus) , 700~ 1L, 20 uL 37 C,
800 ku 60 min cDNA -80 C
IgM 1.3 p cDNA
Smart cDNA cDAN s
(sIg), ; UF1 URI UF2 UR2
(mlg) PCR 94 C, 3 min; 94 C,
) 35s;59 C,45s;72 C,1 min, 35 s
(Rachycentron canadium) 72 C, 10 min, 4 T ;94 C, 3 min;
94 °C,35s;50 C,45s;72 C, 1 min, 35
) , 72 C, 10 min, 4 C PCR
mRNA 1% ,
s , 1.4 x c¢DNA
cDNA
UF1 URI1 UF2 UR2( 1) cDNA
(rapid amplification of cDNA

FEE p ik cDNA &K GG

Tab.1 The primers of p chain cDNA amplification of R. canadium

primer (5'-3") primer sequence
Oligo-dT Adaptor GGCCACGCGACTAGTAC(T);6
UF1 GGAAAGGAACAATGGTTACAG
URI1 ATCACCGTTGCTCGTTTT
UF2 TGTTCCAGGTGAAATAGG
UR2 CATAGCATGTCAGGGTC
CUF CACTTGACATCACATATGACG
CUS'R GGTGGCAAGACAGCCGAG
Oligo-dG Adaptor GGCCACGCGACTAGTAC
B-actin-F GGGGGGGGGGGGGGG
B-actin-R AGGGAAATTGTGCGTGAC
DUF AGGCAGCTCGTAGCTCTT
DUR CAGGAGACAGGACTGGGACG
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840 36
end, RACE) 35 PCR 0.1 mL JT2 107/mL 10
( 180~230 g),
3'RACE  BY PCR(touchdown 5 d,
PCR) , Adaptor  CUF PCR 22~32 C, 3
, 94 °C,3 min; 94 C, 50s; 64 C, 0 48 96 192h4
50s,72 °C, 1.5 min, 10 , 100 mg,
1 'C;94 C,50s; 54 C,50s, 72 C, “1.17 “1.2” RNA, cDNA
1.5 min, 30 ; 72 °C, 10 min , PCR
SRACE P, dCTP M
cDNA poly(C) , cDNA DUF DUR( 1),
, R5Kr OligodG cDNA p-actin ,
PCR , 94 °C, 3 min; 94 C, 50 s; p-actin-F  B-actin-R( 1), 110 bp

68 ‘C,50s;72 C, 1.5 min, 10 ,
1 C;94 C,50s;58 C,50s,72 C,

1.5 min, 30 R 72 °C, 10 min
PCR ,
SeqMan ()]
Oligo-dG CU5'R UF2 UR2
— 537 bp ~— —>635bﬁ<—
[[E————
— 605 bp «— — 665bp “—
UF1 URI1 CUF Oligo-dT

Splice 1933 bp
e

p cDNAFFS
p ¢cDNA sequence
1 FE& pfk cDNA £FF|HH
FRRASI S f SR TE
Fig.1 Position of primers used in amplifying
pn ¢cDNA of R. canadium and the products obtained

1.5 p cDNA

DNAMan , Ig pn4
cDNA ,

Ig p cDNA (D

cDNA

DNAStar
s Smart
BLAST
blast.ncbi.nlm.nih.gov/Blast.cgi) = GenBank
cDNA

(http://

: n
ClustalX 1.83  PHYLIP ,

1.6 p

95 ‘C,30s;95 C,5s;
55 C,3s;95 C, 155; 40 ,
65 C, 1 min; 95 ‘C, 15 min
1.7
Excel
SPSS13.0

STDEV ,
T-test,

(0.01<P<0.05

2

21 p
IgM cDNA 1 933
, 1 743 bp, 580 ,
64.831 ku, 6.6
ATG 26 bp ,
164 bp ,
poly(A) 51 bp
AATAA

poly(A) ,
poly(A)

(framework region, FR) (complemen-

tarity determining region, CDR) Smart
(http://smart.embl-heidelberg.de/) ,
IgM s
VH
 2), 4 (FRs)
3 (CDRs) 4 ,
FR2 GKGLEW FR3 YYCAR
[33]’
YYCAR )
VH

IgM

http: //www.scxuebao.cn



, Igp 841

AGCTCATCAGTTTGACCATAAACCATGTTTTCTGTAGCTCTGCTGCTGCTGTTGGCAGCT 62
[ Signal peptide
M F SV AL L L L L A A
GGATCCTGTGTGAAGTGTCAACAGTTGACACAGCCAGCCTCTGTGACTGTGCAGCCAGGT 122
11 FR1

G S cCV KCQ QL T Q PAS VT V QP G

CAACGTCTGACCATCACCTGTCAGGTCTTTTATTCTGTTAGCAGCTACGCAACAGCTTGG 182
] [ CDRI1 10

Q RL T I T COQV FY SVS SY AT AW

ATCAGACAGCCTGCAGGGAAAAGACTGGAGTGGATTGGAATTGCACGTGTTGGATACACC 242
FR2

I R Q PAGIEK RL EWTI GI AR VG YT

TCATACTACAAAGATTCACTGAAGCACAAGTTCAGTATCGACTTAGACTCTTCCAACAAC 302
10 CDR2 1 [

S Y YK DS L K HKTFS I D LD S SN N

AGAGTAACTCTAAATGGACAGAACATGCAGCCTGAAGACTCTGCTGTGTATTATTGTGCC 362
FR3

R VvV TIL NG Q NM QP EDS AV Y Y C A

AGCCGGATGGTAGGGGATGCTTTTGACTACTGGGGGAAAGGAACAATGGTTACAGTTACA 422
10 CDR3 ] [ FR4

S RM V GD A FD Y WG K GTM V T V T

TCAGCCACTGCAAAAGGACCAACTCTCTTTCCTCTGATACAATGTGCATCTGGGAGCGCG 482
10 CH1

S A TA KGUP T L FP L I QCA S G S A
AGCGAGGTCACTCTCGGCTGTCTTGCCACCGACTTCACACCCTCCTCACTGACATTCACA 542

S EVT L G CLAT D F TP S S L T F T
TGGAAAAAGGACCAAACTGACTTGACGGACTTCATTCAGTACCCTTCAGTACAGAAAGGC 602

WK KD QT DLT DFTI QY P SV QK G
GCCATGTACACAGGAGTCAGTCAAATTCGTGTCAGGAGACAGGACTGGGACGCAGGGCAG 662

A MY T GVS QI RVR ROQ DWUD A G Q
AGTTTCCATTGCATTGCAACACATGTTGGAGGAAATGACAACGTTACCATCGCAAAGCCA 722

1

S FHC I AT HV GGN DN VT I A K P
CTGGAATTTGTCCTGTTGCCAACTCTTCGAGCGTTGGTCTCCTCTGATGATGCGAACGAA 782

LE FV L L&P TL RA LV S S D DANE
GCTACCTTCTCCTGCTTTGCTAAAGATTTTTCACCCAAAGATCATGAGATCAAATGGCTG 842

AT FS CF A KD F S P XKD HETI K WL
AAACACGGAATGGAAATCAGTCCTCAACATACGATCCAAACGTTTACCGGGGAAAGAAGG 902

K H GM E I S P Q HT I QT FT GER R
TTGGAGAACGGAACTGTACTGTACAGTGCAGCAAATTTTCTCTCATTGAAAACCAATGAA 962

L EN G TV L Y S AA NF L SL KTN E
TTGACTGAAAACACAGAGTTAACATGCCTGTTTAAGTTGAAAACGAGCAACGGTGATATG 1022

L T EN TE L T CLF KILZXK T S NG DM
TTCACTAATTCATCTGTGACTTACAACTCCAAATGTGTTCCAGGTGAAATAGGATGCATT 1082

CH2 10 CH3

F T NSS VT YN S K CV&PG ETI G CI
GTACCAGATGTGAACATAGACTTTGAAGGCCCAACACTGAAGGATATATTTTCAAAGAAA 1142

vV PDVN I D FE GP T LK DI F S K K
AAGGGAACTATAAAATGTCACGTCACAATAAACAAGCCATCCGTTGACAAAGTTTTTTGG 1202

K G T I K C HV T I NJZ XK P SV DKV F W
GAGGACCAGTGGGGAAATGAATTGTCTTACACTGTAGACTCCAGTAATGGAAAAAAAGTG 1262

E DQ WGUN EL S YT VDS S NGTZEKZ K V
ATCGTTTCACTTGACATCACATATGACGAATGGAGCAAGGGGATAAAGCGCTTCTGTGTA 1322

I VvV S L DIT YD EWS K GIZ K RF CV
GTTGAACATTCAAATTTCCCTGAACCAATAAAGAAAATCTATGAAAGGCATTCTGGAGAA 1382

] [

VE HS NFP EP I KZ K I Y ER HS G E

CACACTGTGCGTCCTTCAGTGTTTATGCTGCCACCAGTAGAACACACTAAGACAAACACA 1442
CH4

HT vV RPS VFM L P PVE HT KTN T
GTGACCCTGACATGCTATGTGAAAGACTTCTTCCCTGAGGAGGTTTACGTGTCTTGGCTT 1502

vV T LT CYV KD FF PE EV YV S WL
GTTGATGATGAGGCGGCAGACTCAAGATACAAATTCAGTACCACAAACCCTGTGAGACAA 1562

VD DE AA DSR YXK F ST TN PV R Q
AATGGATCTTATTCTGCTTATGGCCAGCTATCACTCGACGCTGATGAGTGGAAAAACAAT 1622

N GSY SA YG QLS L DA DE WZX NN
AAGATGGTTTATAGCTGTGTAGTTTACCACGAATCTGTGGTTAACAGTTGTAATGCCATT 1682

K MV yY S CV VY HE SV VNS CNA I
ATCAGATCCATTGGCCAGAGAACATTTGAAAGCACCAACCTGGTCAATCTCAATATGAAC 1742

I R $S$I 6 Q RTF ES TDNTIL VN L N MN
ATCCCTGAAACGTGCAAGGCCCAGTAGATGCTACAGGCTACTTTGTGCTGCTGTGTCTC 1802

]

I PET CZXKA Q *
CGCTGTTTGTTGTTTAATGTTTGTTGCTTGTGATATGACATTGTGTTTGTCTTTTTAATG 1862
CAGATTCAAAATCAAAATAAAAAAAAAAGCACTTTGAAAAAAAAAAAAAAAAAAAAAAAA 1922
AAAAAAAAAAA 1933

2 FEE& p iR cDNA FHIFNHEREEERFT
ATG TAG , .

Fig. 2 c¢DNA and deduced amino acids sequences of R. canadium p chain
The start and stop codons of the open reading frame are highlighted in bold, the putative polyadenylation signal(AATAA) in the 3'UTR are
underlined, the domains of p leader, variable and conservative regions were in shade.
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R S IgM
CH1 CH2 CH3 CH4 4 4 , CH ,
12 8 , CH2 CH3
2.2 Igp n
Ign CH4 ,
, ClustalX 1.83  PHYLIP
36%~60%, (Leucor- ( 4 IgM
aja erinacea) (Carchrocles megalodon) , CH4
(Carcharhinus plumbeus) 25%~28%, ( 95,
30%~33%, 26%, 24 p
26%~27%( 2) Ig Ig p
1 CH4 Ig Oh
| 64%~1%,
33%, 32%, , Ig p
29%~1% , ,
CH4 ( 6
ClustalX 1.83 JT2 ,gp ( 7-a), (
(Trematomus bern- acchii ) 7-d) 0 h 48 h
, 48~192 h ( 7-b)
Tgp ( 3 ( 7 ( 79 0~192h
2.3 ( 7-0) ( 7-e), ( 7-h)
IgM , ( 7-) 0~192 h

x2 BaEp#KS5HEMHY p B KESEROBME

Tab.2 The p chain full-length amino acids similarity between R. canadium and other animals

species similarity E GenBank accession number
Gallus gallus 26% 2e-09 CAA25762
Mus musculus 27% 4e-06 AF052835
Oryctolagus cuniculus 26% le-12 J00666
Leucoraja erinacea 28% 4e-12 AAA49547
Carcharhinus plumbeus 25% le-08 U40560
Ginglymostoma cirratum 26% 2e-06 U40560
Xenopus laevis 33% 3e-06 AAHT72253
Xenopus tropicalis 30% le-11 AAHS89670
Paralichthys olivaceus 58% le-17 BAB60868
Oncorhynchus mykiss 40% 3e-23 AAB27359
Raja erinacea 39% 2e-18 L25566
Cyprinus carpio 30% 8e-08 BAA34719
Gadus morhua 40% le-13 A46538
Ctenopharyngodon idella 36% 5e-06 DQ417927
Elops saurus 36% 3e-12 M26182
Anarhichas minor 60% 0.0 AAD37510
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6 s Igp 843
r Signal peptide T FR1 .-[->CDR1
AF138958  —————- MFSUALLLLLAAG-CLKCE——QLTQTDSETUQPGORLTITCQUS-YALS-———-
AAD37510 ~ —————- MFSUALLLLLAAG-CLKCE-—-QLTQTDSETUQPGOQRLTITCQUS-YALS-———-
Rac  —————- MFSUALLLLLAAGSCUKCO—-QLTQPASUTUOPGORLTITCQUF-YSUS———-
BAB60868 —————-— MFPUAULLLLAAGSYUKCE--TLTQPASUTURPGOPLTISCQUS-YSUS———-
AAK96442 ————MICLSLCLFLLLAAUSRUHCU--ELTQTDSLULRPGQULTLSCKISGYSUTDS-—-
x58870 EFELGTQFAAALLLLFKCGUCUHSL-—-ELSQPUAUVURTTEPLULTCKUTGYSUSSGSY
A46538 EFELGTQFAAALLLLFKCGUCUHSL--ELSQPUAUVURTTEPLULTCKUTGYSUSSGSY
AF095431 —————- MFSUALLLLLAAGSCUKCDGOTLTESEPUTKRPGESHRLTCTASGFTFS———-
AAB27359 ~ ————— MTFTTUFLLMIIGLRGUQS——QTLTESGPUVKKPLEAHKLTCTASHLDIN-——-
AAHT72253 ~ ————— MEKLFLUMLMTLLSGGHCDU-—-QLAQSESUVIKPGGSHKLSCTASGFTFS———-
- ama = - L. . . Ea - -
CDR2 FR3
AF138958 MKH-TG-ASYYKDSLKNKFSIDLETSSKTUTLNGQNHUQPED
AAD37510 MEKH-TG-ASYYKDSLKNKFSIDLETSSKTUTLHGOQNUQPED
Rac IAR-UGYTSYYKDSLKEHKFSIDLDSSHNRUTLNGQNMQPED
BAB60868 SRR-SGGDTYYKESLENKFSIDLDTSSHTUSLKGQNMQPGD
AAK96442 EIC-GSGHTYYSDILKSRFTUSRDSSSSSUTLSGONMQTED
x58870 QPLEWISHIW-DNGDIYKNNALSSKFTISRDSTSHSUSLRGOQNLOESD
A46538 QPLEWISHIW-DNGDIYKNHALSSKFTISRDSTSNSUSLRGONLOESD
AF095431 KGLEWUASHMY-NSDNIFYSESUKGRFSISRDDHROQQUSLOMSSLTAUD
AAB27359 KGLEFUAAHY-DIRNIUYSQSUQGRFTISRDNSHEQUYLOMNSLKTED
AAH72253 KGLOQWLCOINPDGGSTYYADSUKGRFTISRDNHNNNKLYLOMNNLOTED
= =e a¥Il. & . . = ¥ - *
FR4
AF138958  AYYYCARSGTT----———-————- TFDYWGKG-—-———————- THUTUTS-——-
AAD37510 AUYYCARSGTT--————-—-———- TFDYWGKGGTTTFDYWGKGTMUTUTSUTS
Rac AUYYCARSRMUG-------——- DAFDYWGKG——-——-—————- THUTUTS-—-
BAB60868 RHTAYARHFDYHTAWARHFDYWGKG-——-———————- THUTUTSA—-
AAK96442 REYRGGGYYR--—-GGGYFDYWGKG-—————————- TKUTUSSAQ-
x58870  AYYYCAR--——-SPYTYP---——- LFDYWGKG-—--——————~— TUUTUSD——-
A46538  AUYYCARSPYTYSPYTYP--—-——- LFDYWGKG————————-—~ TUUTUSDS—-
AF095431  AYYYCARPYN--———-——————- NAFDYWGKG-—————————~ THUTUTT-—-
AAB27359 RUNNGAFDYWGKU-NNGAFDYWGKG———-———————- SMUTUSSASS
AAH72253  AYYYCASQQYAS-———————- YCASQQYASG-——-——————— YSUNAFDYYW-
Dol .-
B3 FEFgEap@#s5HMad p BUTXEERFIILER
* , : , GenBank
R.canadium (JX025102), A. minor (AF138958), P. olivaceus (BAB60868), D. rerio (AAK96442),
G. morhua (A46538), A. minor (AAD37510), X. laevis (AAH72253), Trematomus bernacchii
(AF094531), S. salar (X58870), O. mykiss (AAB27359)

Fig.3 Alignment of p chain variable region amino acids between R. canadium and other fishes

The identical amino acids are indicated with asterisk. The similar amino acids are indicated with dot. The conversed GKRLEW and
YYCAS of the variable region frame were highlighted in bold . The positions of the leader peptide, framework regions (FR), and
complementarity determining regions (CDR) were determined of the cobia and other teleosts.

3 ) IgM
3.1 cDNA ’
g CHI1-CH3 4 [40]
H 3.2 M
) 1933 Igp
u
, 4 , B4 (Spheroides
rubripes), (331, el BT Amia CHI 3 , CH2 2
calva) Cp CHI1-CH4 4 , 4 , CH4 3,4
[38] ,
IgM . s 5

[39]

[15]

CH4

CH4

, CH3
12
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Takifugu rubripes
431 Cyprinus carpio 2
520 —1
255 Gallus gallus

—|: Oryctolagus cuniculus
783

Mus musculus

{ Xenopus laevis
834

Xenopus tropicalis

488 435

Oncorhynchus mykiss z
426 489

Oncorhynchus mykiss 1

869 Danio rerio z

— Cyprinus carpio 1
828 L Danio rerio 1

Cadus morhua

Rachycentron canadium
695 459

Paralichthys olivaceus

911

Anarhichas minor

811

Chaenocephalus aceratus

Oncorphynchus mykiss 1

Oncorphynchus mykiss 2

4 REKREA p BEKIERRFEHLK

fili. AB201354; 1.BAA34719; 2. AB015902; .CAA25762; . J00666; . AF052835; t. AY870265;
z. AY773715; 1. AAK96442; . A46538; .JX025102; . BAB60868; . AAD37510;
AAHT72253; . AAH89670; . AAL99930; 1. AAAS56662; 2. AAB27359; z. AY643750

Fig. 4 Phylogenetic tree showing the relationship between the cobia immunoglobulin p heavy chain genes full-length
amino acid sequences from other vertebrates

Takifugu rubripes. AB201354; Cyprinus carpio 1. BAA34719; Cyprinus carpio 2. AB015902; Gallus gallus. CAA25762; Oryctolagus

cuniculus. J00666; Mus musculus. AF052835; Oncorhynchus mykiss t. AY870265; Oncorhynchus mykiss z. AY773715; Danio rerio 1.

AAK96442; Gadus morhua. A46538; Rachycentron canadium. JX025102, Paralichthys olivaceus. BAB60868, Anarhichas minor.

AAD37510; Xenopus laevis. AAH72253; Xenopus tropicalis. AAH89670; Chaenocephalus aceratus. AAL99930; Oncorhynchus mykiss 1.

AAAS56662; Oncorhynchus mykiss 2. AAB27359; Danio rerio z. AY643750.

IgM R
IgM CH3 %1 1gM
IgM 7
CH2 CH3
[41]
, CH4 , GKGLEW  YYCAR ,
A B B (421 YYCAR ,
YYCAS
) ) 3‘3 u
, IgM ) ,
B 1gM  CHA4 , , M
, Ig
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538 Mus musculus
402 [

Oryctolagus cuniculus

607 Gallus gallus

—— Xenopus laevis
802 1000 L Xenopus tropicalis

1000 I: Oncorphynchus mykiss 1
Cyprinus carpio
1000

1000 Gadus morhua

311 Anarhichas minor

. ——I: Paralichthys aceratus
258 Rachycenocephalus canadium

Chaenocephalus aceratus

944

Oncorphynchus mykiss 2

Danio rerio z

5 REBIKEA p B CH4 SEBRI ARSI LR

. CAA25762; . J00666; . AF052835; . AAL99930; . AAH72253; . AAHB9670;
.A46538; . ; . BAB60868; 2. AAB27359; . AAD37510; z. AAK96442;
1.BAA34719; 1. AAA56662

Fig. 5 Phylogenetic tree of immunoglobulin heavy chain piece phylogenetic tree tree was constructed with amino
acid sequences of immunoglobulin CH4 domains of the teleosts and other animals p chain
Gallus gallus. CAA25762; Oryctolagus cuniculus. J00666; Mus musculus. AF052835; Chaenocephalus aceratus. AAL99930; Xenopus
laevis. AAHT72253; Xenopus tropicalis. AAH89670; Gadus morhua. A46538; Rachycentron canadium. , Paralichthys oliva-
ceus.BAB60868; Oncorhynchus mykiss 2. AAB27359; Anarhichas minor. AAD37510; Danio rerio. AAK96442; Cyprinus carpio.
BAA34719; Oncorhynchus mykiss 1. AAA56662

W

= 3.5
I % 3 Hoh 3.4 n
:@1 625
Rz lg PCR ,  p-actin
_% :i 0. 51 , 1 JT2
Ehr | N a1 NN E s
1 2 3 4 5 6 7 8 9
n 0h
Ele6e FEE&ARHLAH IgM EFMALFRERIE ,
1. ;2. ;3. ;4. ;5 ;6. ;7. ;8. ;9.
Fig. 6 Tissue-specific expression of IgM in
different tissues
1. heart; 2. liver; 3. spleen; 4. gill; 5. kidney; 6. headkidney; 7.
intestines; 8. brain; 9. stomach. ?
IgM , il (Takifugu
CH4 rubripes)Dg] [3] [8] [8]
ClustalX 1.83 PHYLIP
JT2 , "
0h 192h :
S IgM R 5
[44] 0Oh 192h IT2
Ig p
, IgM , Igp
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Fig. 7 The expressions of p chain gene in varieties of
tissues of R. canadium
(a)heart; (b)liver; (c)spleen; (d)gill; (e)stomach; (f)head-kidney;
(g)kidney; (h)intestine; (i)brain. * means significant difference
(0.01<P<0.05); ** means highly significant difference(P<0.01).
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Full-length cDNA cloning of IgM heavy chain of cobia Rachycentron
canadium and quantitative analysis in different tissues

HOU Yue-e'?, FENG Juan'", GUO Zhi-xun', GUO Ji-yu?, XU Li-wen', SU You-lu'

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. Animal Husbandry and Fisheries Research Center of Haid Group Co., Ltd, Guangzhou 511400, China)

Abstract: Full-length cDNA of IgM haevy chain of cobia (Rachycentron canadium Linnaeus) was ampli-
fied by the techniques of Rapid Amplification of cDNA ends (RACE) and PCR, and expression of target
gene was analyzed by the method of real time RT-PCR in different tissues. The full-length cDNA of p of
cobia is 1 933 bp, with a 5'terminus untranslated region (UTR) of 26 bp and a 3'terminus UTR of 164 bp,
carried an open reading frame (ORF) of 1 743 bp, encoding 580 amino acids with estimated molecular
weight of 64.83 ku and the theoretical isoelectric point of 6.6. The similarity of the deduced Igp amino acid
sequences of cobia was less than 30%, when compared with those of other animals. Moreover, similarities
of the conservative CH4 region of cobia,to other fish were 64%-71%. But, to other living things, similarity
was only 31%-33%, having a strong specificity. Clustal X analysis indicated that there existed conserved
amino acid sites (cysteines, tryptophans) and two E-box motifs GKGLEW at framework region two and
YYCAR at framework region three, respectively in the IgM heavy chain of cobia. Ig u gene was ex-
pressed in all the tissues but kidney in healthy cobia and the expression with the highest quantity was pre-
sent in intestine by real time RT-PCR. The target gene was respectively expressed in all tissues of cobia
after stimulation by intraperitoneal injection with Vibrio carchariae for 48 h, 96 h and 192 h. The expres-
sion of Igp gene was significantly increased in heart, gill and intestine after 48 h. Increased expression of
gene in spleen, stomach, brain was after 0 h and in liver, head kidney and kidney was after 192 h. Conclu-
sion could be drawn that mucosal immune defended against foreign pathogens as the first barrier, followed
by the liver, spleen, kidney, head kidney immune response, which indicated that immune system plays an
important role in defense against foreign pathogens for a long time.

Key words: Rachycentron canadium; immunoglobulin; IgM; cDNA full-length; real time RT-PCR
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