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™
cDNA BD SMAR™ RACE cD-
, 250 g, NA Amplification Kit (Clontech)
(25 ) 1 IgH 5 , (5-CTAAT-
ACGACTCACTATAGGGC3)
IgH-R1 (5-TCTGTTCTACT GGACGCA GCA-3)
IgH-R2 (5-ATGTCCTGGCACGGTCTTATC
cDNA ,  CDNA pMD-18T 3), 1 PCR:94 2 min,10
(TaKaRa) , D H-®x 94 30s,65 30s( 1 ),72
621 (nt) 328 nt 1.5min;25 94 30s55 30s,72 1.5
cDNA , [gH IgL min;1 172 6 min 2 PCR
C. argus 86
P, oll%aceus 84
N. coriiceps 88
C. aceratus 85
E. coioides 85
O. mykiss 84
E. saurus 83
D. rerio 87
C.argus AEHVGGNVQTDISKKTFPSFRTPSKPDDVTYRLPTLKVFASASP—-DDVNEAS LKNDVEISDKS—HETPIEE 172
P, olivaceus VTHEAGSPQITLQKP———————————- LFSSPELKVSAFYG————EKNEAS: ¢ (GDDFTDIISEITTSTEE 158
N. coriiceps VTHEAG———TAQGDF— ———EKPVVVYKVPTLKVLASTSS———EDSESHLS [LKNNQEITTKIHVVKTRSTE 163
C. aceratus VTHQAG——-TAEGVF— ——=VKPVVVYRVPTLKVLASTSS———EESESHFS LTNNQEITTKIHEMKT—VE 158
E. coioides VTHAAGNQHVIIGPK— ———KPNEDLYQLPTLKVMTCSD———EGTETTFS LKNQAEITTGITNIKTPFDG 162
O. mykiss VEHSAGSKKVPVKKQ— ———PEYLQQPSLYVMTPSKEEMSENKTASF, RMEKGTEQEVVSDFKSSCE 162
E. saurus TELGGKKTPVVIPKP— EPPFPoenovt STMTPSQEELTLNKTATE, LRDGKEVTDGIATLTECQKK 163
D. rerio ASNSVGAPKTASLAP— —PAl VFLTAPTKMELEGGSATF [YQNDQEVTNAVDNFFK——— 162
C.argus NQVGGD-KLYE& T ITVKGSDL-VN-NI KIDKTVPGHVNASILIYQQS———-VSEPCSEV-VDIQHIT MEIVMFVHRRGS 1 254
P, olivaceus HKSENG-TL; TIPRVHTSDL-PESAK L KGKDASGVKLTEAFVTYKPT T-———CTKGCMEADVDV YJE! LVDKTGT 242
N coriiceps RKDENGTSL) ‘TMNSSDL-TVDIPF! [EGKGEKAPSFANRT IVPTECDSKKPVSPDCPEADADVHIT SMLLNHKGT} Y 252
C. aceratus RKDENGTSL TMNSSDP-TLKIPVT@LIREGKGEKGPSYVNETI I TKKCPIDNSDGTDCPVADVDVYHIT LHHKGT 247
E. coioides KKTENG-TL; ITVPSSE--ADINTFT] DSG—CVEADVEVTHI I VLNRKG [‘K 247
O. mykiss SEKKSETTL RVNESEWKSEEVTET] GPVHGHLVVITHI MNKKAQEV 243
E. saurus -] S QASESQWKRLDGTFT| 3@ PEAQIDAKJIS] PEBLFLQQTRT"T 237
D. rerio NGSVTE I‘KINAETWKQAESKV [EHNKRNDSREIQYKDTMQD——— -——CIDDNVHIDUIPIg\PE] KNRKGI"K 242
C.argus w.RAL*KPSVT 'YWENHNGK-EMATDPMNKDNENGKLYRLSLI ri ..5HSE*SIDPIKKS 1
P. olivaceus KVK-NPTVMKIIYWENHDG——EETPDATLKPNGRGDSYIVPV VIEHSD—WFELLRTP“ S
N. coriiceps QVKVN-KPPLERIISWETETGNPILGADPITDFKGHKGVFNAEL 18] KD—WVAPVTRP” 1
C. acerdaus QVTVN-KPSLD! TETGNSIDGADPTTNLEDRMGVENAEL 18] KG—WMEPLKKS I
E. coioides QVKIN-KPSVQKIIFWETHDGKDIPDAVPVKPPANQKGVYVALL! B ED—WIEPLKEIu (1]
O. mykiss DVNEL-VPGFLS|JKWENDNGKTLTSRKGVTDK— TAILI VIIHMENLGDLVK E
E. saurus KITGD-VDGVRNIUTWRVGSEVRVGQFD———————] EQKMI V|SHSD-LPSPLRTSYRRE
D. rerio SGNPQFHFTF NDLVIAEKEEPLTNRE————] TAINTG-KTLPEEKTIVIYEN
C.argus SHESLTLE
P. olivaceus GQSLSLE
N. coriiceps GQHEILSTE
C. aceratus GQHILSLE
E. coioides GQHILTFE
O. mykiss SQH|FSND!
E. saurus SQH|TPAS
D. rerio SQI¥IVENS
C. argus IE=TKVIRJRSIGYRTFENTNL 460
P.olivaceus NN-T! RSIGHKTSETTNL 444
N. coriiceps KTGT! RSIGHRTFERTNLF! 460
C. aceratus KTGT! RSIGHRTFERTNL 454
E. COIO{des NT-T! RSIGHRTFEKT! 454
O. mykiss KS—TNIJEIRT IDR-TSNQPNL 448
E. saurus ESVVKTIRYRTTDSVSKKP-TTVS] 432
D. rerio EK——LL{4HTRSTTDNMDKSSTINIBSI T 438
’ « oy N
(EU822510) , (AF226284) , (AF437738) , (AF437736) , (A'Y885700) , (AY870258) ,
(A34891) (AF406819) Cysteine resdues are shown with* #” inner-chain disulfide bonds were linked by lines,N-glycosy-

lation stes (NXT ,NXS are boxed. IgH GenBank accesson nos: Channa argus ( EU822510) ,

Notot henia coriiceps (A F437738) , Chaenocephal us aceratus (A F437736) ,

(A'Y870258) , Elopssaurus (A34891) and Danio rerio (AF406819) .

1 IgH IgH

Paralichthys olivaceus (AF226284) ,
Epinephel us coioi des (A Y885700) , Oncorhynchus mykiss

Fg.1 Alignment of IgH constant region between snakehead and other fish species
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iy 1 194 2min,30 156 nt
94 30s,57 30s,72 1.5min;l
72 6 min; - 20 Kabat " , IgH
IgH-F1 (5-GCCAACT- ,
CA GCGTCCCTCA-3) IgH-F2 (5-TGCT- 4 3 , 4
GCGTCCA GTA GAACA GA-3) 72 1 min IgH , IgH
lgH 3 '
Ig.-R (5-TCAGGGTGCTGCTC IgH
CAGCT-3) Ig.-F (5-A GCTGGA GCA GCAC- IgH
CCTGA-3) IlgL cDNA S5 3 ,
(1
pMD-18T ( Takara) , IgH 4 ,
D H-% , CH4 , CH3 CH2
ExPA Sy , CH1 IgH
Cluatal W 1.8 , MEGA , ,
3.1 CH4
IgH CH1 CH2
CH1-CH2
IgH IgH 4
IgH  IgL , 2 CH1
5 RACE CH2 ,2 CH4
3 RACE IgH gL cDNA (IlgH CH3 CH3
lgL GenBank :EU822510 EU822511) lgL
IgH cDNA 1912 nt, 1797 nt , Cys43 Cys107
, 508 aa 5 5nt, IgL IgL 109
2 , 3 ,Cys 26
IgL cDNA 941 nt , 729 nt Cys 87 ,Cys-106
, 242 a5 56 nt,3 IgH ( 2
C. argus SDVRETHAIPESSEENG-KDKVIE #l KGFPSDWTIIS] 85
A. minor ) ~~SDVPRTIHNIPESSEETQ-QGK AL 87
S quinqueradiata ——SDARIgT] TVLIiPS EEIFQ-QEKYV] 85
S. salar —SNSARTHNIPEESEEISSTTT 82
D. rerio = TVSPIQIS IQSSABTISSKRT, 88
D. labrax ~LGVVRETHNIPGSREEIQ-KDS / 84
é-)mmilf{us TEPTVEGS sum}s:ms SILRILSAYSPQGALIISITVDGSEVKD——GVL 84
- mykiss PlgVIE [IPESSDEK-SSKV SQMAMGYAD{|SUTAGGTPVTG-———GIA 85
C. argus “QGSQTPYRG—TLRGDQEPQS 109
4. minor SEATQGSQTPLSE—TLRRDQ®SQS 111
S. quinqueradiata EATQGSQTPLSE—TLRRDQRSAS 109
S. salar EAQQKSQTPVTK—TLRRADSSG— 105
D. rerio SBEATRSGQPALTAGDTVRRQQ®SE~ 113
5). labrax SWEASLSGQSPVTQ—TLDPDRESE- 107
- punclatus VSHDN-——VDHPVTFRKSQEEV~ 106
O. mykiss SEKVTVGSKFAEKD——IKKSESSTE 108
s to# (EU822511) ;
(AF137397) ; (AB062619) ; (AF273019) ; (AF246185) ; (AJ400216) ; (U25705) ;
(UB9987) Cysteine resdues are shown with' #” inner-chain disulfide bonds was linked by line. IgL GenBank accesson nos: Channa

argus (EU822511) , Anarhichas minor (AF137397) , Seriola quinqueradiata (AB062619) , Salmo salar (AF273019) , Danio rerio
(AF246185) , Dicentrarchus labrax (AJ400216) , Ictalurus punctatus (U25705) and Oncorhynchus mykiss (U69987) .

2 g

9

Fg.2 Alignment of IgL constant region between snakehead and other fish species
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gL 78% 77 %, hippoglossus) (Salmo salar)
32% 31% (Epinephelus coioides) (
3A) CL
IgH 2 lgL 3 , lgL L1
IgH (f ugu rubripes) IgH L1A , (Sparus aurata) IgL
, ( Hippoglossus ( 3B)
Y E. coioides (AY549453
S. trutta (Af228580) & Shiondes A2Y34268))
S. trutta (AF228581) A ‘minor (AF137397)
S. salar (S48652) 1. bernacchii (DQ842627)
. mykiss (AY870258) S. qumquemd!alagﬁ\m)é%]9)
. mykiss (S63348) S.maximus (DQ659655)
;. coioides (AY885700) 4 f;;y;;;i%gg?, 4
" aceratus (AF437736) Eb ()garavu) AY]‘)O%O
. minor (AF138958) s aura;us( 5%063 LIA
.minor (AY885702) 4 durata
" argus (EUS22510) 5;.’2’!2‘/’22}9\ {0,\&297'8358) .
. olivaceus (AF226284) S, salar (A ’
S. chuatsi (AF320776) ¢ argus (EU8225| )
T. rubripes (AB125609) (/f'r'iﬁ;ff',?ﬁ(()fx%glz
S. chuatsi (AF320775) /{] hernac(aﬁ// (Dggg%()%O)
y .minor
: fg’,’fg’{‘é‘“"“ (fF228579) D. labrax (AJ400216)
- rerio (AF406819) & i ,S‘?f/%“%gu%n
" idella (DQ417927) C. carpio (ABO ‘)05) LIB
. rerio (BC056302) I punctatus (L25533)
", carpio (AB004106) - mykiss (X68522),
", carpio (AB004107) e 035 130)
7. morhua (X58870) D. rerio ((AF24619'§)
7766 M. aeglefinus (AJ622380) I. punctatus U257059)
E. saurus (A34891) II; Z’ff{gﬂg\ S &J APIO 23)7)
1. punctatus (CAB38072) abmx ]
T3 R erinacea (S12838) crnacc ii 842 L2
’ H. francisci (X07781) 5) ia;*f)l ((//\\%32 911620))
50 R. eglanteria (U08010) eri
0= 7. osseus (U12455) {)%;%?!7{)(60 9?;173931)
l()()[ N. coriiceps (AF437738) S, salar (AF297518)
P. bernacchii (AF094531 G. aculeatus (BT026591)
{ ) 1. be hii (EF114785
| 42 H. francisci (X07783) T o194y
: l) truncatus (AF306861) T nigroviridis (Aj575637) L3
3 100— P. aethiopicus (AF437724)
0.05 ** P. aethiopicus (AF437725) 0.05
- 84 A. baerii (Y13253) -
100—A4. baerii (Y13254)
Clusta W ,MEGA3.1 N-J A.lgH ;B.lgL Neighbor-joining

trees were constructed based on analys s of protein sequences by Clustal W and MEGAS. 1. A. Phylogenetic tree of IgH constant re-
gion; B. Phylogenetic tree of IgL constant region.
3 IgH (A) Ig- (B)
Fig.3 Phylogenetic treesof IgH (A) and Ig. (B) constant region

CH CH1 Cysl4
IgM ;CH2 CH3
cDNA , , IgH
RACE PCR M (6] CH4
cDNA lgH gL
) IgM ,
IgH gL (23] GenBank
IgH gL IgH CH4
, 1 Cys ( Protopterus aethiopicus)
. IgH gL , IgM
FR2 GKG EW FR3 DXsYYC IgH 7

, IgM
IgH 4 (CH1-4) , 2 W : IgH 4 N- ,
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Molecular Cloning and Characterization of IgM Heavy Chain and Ig
L ight Chain from Shakehead ( Channa argus)

JIA Wei-zhang'? ZHOU Xiuxid’
1. School of Life Sciences, Guandong Pharmaceutical University , Guangzhou 510006, China;
2. Institute of Hydrobiology , Chinese Academy of Sciences,Wuhan 430072, China

Absgtract By RACE PCR ,immunoglobulin M heavy chain (H) and immunoglobulin light (L) chain
cDNA's have been cloned and characterized from snakehead Channa argus. The IgH cDNA wasfound to
be 1 912 nucleotides (nt) and contains an open reading frame (ORF) of 1 797 nt that is trandated into a
putative peptide of 598 amino acids (aa) . The constant region (CH1-4) of IgH each contain a pair con-
served Cys resdues which may be responsblefor the formation of intra-domain disulfide bridge. The Cys
of CH1 may be concerned with inter-chain disulfide bridge four N-linked glycosylation sites are located
in CH1,CH2 and CH4 respectively. The multiple sequence alignment reveal the presence of a remarkable
insertion at the CH1-CH2 boundary ,result in a CH1 ,CH2 hinge peptide longer than other teleost IgH ,
respectively. Noteworthy ,the Cysin CH4 is substituted by Lysin snakehead fish ,that not find in other
teleost IgH. Protein sequence of snakehead IgH has 55 % ,50 % ,45 % ,36 % and 28 % identical to orange-
spotted grouper ,blackfin icefish ,bastard halibut ,rainbow trout and zebrafish IgH ,respectively. The IgL
cDNA wasfound to be 941 nt and contains an ORF of 729 nt that trandatesinto a putative peptide of 242
aa. The cysteine resdues involved in the formation of disulfide bonds are completely conserved among
fish IgL . Snakehead IgL exhibits 78 % ,77 % ,32 % and 31 % overall identity to Japanese amberjack ,spot-
ted wolfish ,channel catfish and rainbow trout IgL ,respectively. The phylogenetic tree of fish IgH con-
served region contains two major branches of teleost and elasmobranch ,and snakehead IgH is most close-
ly related to pufferfish. The phylogenetic tree of IgL conserved region shows three magjor branches,and
snakehead IgL locate as a branch of IgL1A.

Key words immunoglobulin M ; heavy chain; light chain; clone; snakehead (Channa argus)



