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i

WE i RT-PCR H AR o0 B B 48 8 (Anguilla anguilla)1g %83 K cDNA K F¥], v 4% N AalgL ,
HAK 1016 bp, FFRCBEEHE S 714 bp, %% 238 N HERR . A5 %K K 5 Br 5 pET-his MR % 4 4 1 J B 3k
WK ERXBITHE BL21 S HRIEK, HEIETYWE SDS-PAGE Hl Western blotting 43 #7 . 45 SR F B B iy 27
ku 25 E 4 5 BUREAHST , B 5 RPN 62 6 TgM Il % & A4 5 50k B 6 RN IESE T AalgL B AR 16 K%
FF 1A DAL TR (A 38 AR 3 5 SR 2 e i PCR A 45 51 & 8 AalgL e BRI 88 fifi 25 20 20 b 355 23k, Horp
WL ¥y 2 3 et o v U R I v 0 A A A 2R AR KT I UL AL L B LA B g i A 3R e AT 5 RR UM 4 i 2 1L
A 1gG LA TE 5t 5 BRI AN B BE (Y Aalgl Rk KTV BT, (050 058 7 R 14 K, AalgL 7EJHAEM
KxEBERTEM RS 21 RE¥WIKE ZEFKE, U EREW, AalgL 15 BRI 68 b HLAK 7 5 b7 18

RIEETAER IR Aalgl SN EHRILRE.
ES 45|
RESEE S965.223  XEAFRIRE A
12 O AR SR B9 HESh A L (H s RE 7™ A= i S

K% A (immunoglobulins, Igs) /-5 A9 8 5 M8 &

T R Tg FEARLEHY oy 4 45 2 IREE . RIAR W] 1Y

2 FHE ST 2 FRRBE S TR B ) 1 O

7T 8 G 1 2y R 3 5 DX AT 8 DXV R 40 2H

EARAE S MIERAR W) 4= T 00 O 922 107 280 S F v 4 L

TER™ .

o BR B A % 8% (immunoglobulin light
chain, Igl)4r R AT A4S X (V) fH 22 X (C) 3% 42 1X
(D, VIX ] XD C X BT iEts HE8 B
B VLAL-CL RAREHS . Wizl sh ¥ A a2 Fl
Igl " B2 R B 1 F AL TgLW, AT 26 0] &
o N Fil o 326 AR 0 2R AR AR Y T S
B Z R G e 3R VR BE A AE . R VY v
(Salmo salar)' A1 KWK 8 1 ( Trematomus ber-
nacchii ' 81 (Cyprinus carpio)™ DL K K # fi
(Pseudosciaena crocea D' ¥ % ¥ 11, L2 1 L3
3 Fplg Bk [F] Ap AL, Hoh L1 78 7E i £ R0 FC KB R
fAFAE L1A FILIB 2 D SEAS 5 dE 76 b 1 B £
(Epinephelus coioides) TR IA 4 Fh e R H M

W H 9. 2014-12-09

RN 6 05 5 S0 2 BREE R s IR IR s 9Ot E B PCR
NEHS

1000-2421(2015)05-0081-09

R R A R AA AR HE N B T LA R R Y AR TR
T U 1 22 P AS [R) DI RE 1) T 45480 #E AL AA G 338 B 7
TR FEAE N b FE B W 8E T 48 (Danio
rerio) " L Ko K AE 6 (Mystus macropterus)™ . K
ZE Y (Scophthalmus maximus)'™ Wk (Siniperca
chuatsi)" HEZ T WA Igl FHTHE S5 FRIEH
WFFE4RIE

B (Anguilla) J& 3 [F 5 B A 2 0 SR 5H Fh 2k
FEE YN 45 R A Tz FR g AR AR ok T R
L 3 S A i IS K AR T R R ) 88 e R B Y
fle S R J 1, TR kT 68 i £ 9% B A AL ) 1 BF 5
RN EE, EHK A RACE-PCR £ A 7 b
Wi I 5 i G BE BR B Aalgl R 44K, IFXF 1l 24
TgG B P BR Y 68 6 5 A 7] 20 2 4 B 1) e i R R 3k
IRV AR AR AT ARG I 53 BT 5 LA S Shy 098 i 2% R S 2 IO 2
SrFHLE R R BRI S %

1 HRETE®

RN LY
BRI 48 il (Anguill anguilla) . W H & 1] [/ %

11
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5 34 &

F2 0837 S KR R 250 200 g, BEAIL 36 R U A8 figg
5.4 T B W R E IRAT 4 L3 B RE S AR
WG — 80 CIRAEA M s 3 B 25 B2 R Ml 6 fi 7 7%
1R, B K2y 1/3, il ik B2 28 °C, 78 2 R
il 2 1gG 0.5 mg 5 0.5 mL 52290 RAEFIRE A G
T HB LAY ST R 68 B, 755 0.7 14,21 .28 KBl
BLIRC 5 52 R 6088 fi , 4 A5 B U R 9L O L YR T2
WG —80 CHEAE 4 .
1.2 2 RNA R EUK cDNA B & B
B RNA BT 3R Trizol(Invitrogen) i
VOO HEAT . B 1.5 pL B RNA BE G 3EAT BS 0 B I
(1.5%) ML Pk M m, B 3 pg B HE RNA #E47 5
RACE fl 3 RACE cDNA # M il #. H k2 %
Clontech 28 A i) SMARTer™ RACE ¢cDNA Ampli-
®1

Table 1

fication Kit {# FH U8B #E 47
1.3 AalgL EF&KHEE

DL 3" RACE cDNA W4T , 8 13 i 3514 IgL-
F 1 IgL-R(F DX Aalgl W A Bk 4,
PCR 7= 4 2 B g Wi B 12 0 Wk o3 BT J5 5 K E 1Y) 2%ty 1k
e EI 9K 5 5 pMDI19-T(TaKaRa) 44K % 4% , %
b IM109 B Z 25 41 . 4 LB/ Amp - 55 5% 2 0
e i, 3 3 B VE PCR K BH 4 v B 5T 00 . 0 e 45
2 BLAST WXt e, 82 i e s 3 7 Be. AL
Primer 5.0 fTi% 31 ) RACE 5[4 1gL.3-Outer,IgL3-
inner,IgL5-Outer VL & IgL5-inner(F 1)PCR ¥ 1
ZHEEH 4K cDNA JP51, 3 H 514 1gL-ORF5 Al
IgL-ORF3 (& 1) 5 Uk I il (4] % HE Copen reading
frame, ORF) [ IEHi1E.

RIEHPRBNSIIRERFF

Oligonucleotide primers used in the experiments

514 % FX Primer name

B FH) (5" — 3') Primer sequence

Igl-F
Igl-R
IglL.3-Outer
Igl.3-inner
IgL.5-Outer
Igl.5-inner
IgL-ORF5
Igl.-ORF3
real-IgL-F
real-Igl.-R
B-actin-F
B-actin-R
5'Igl-BamH |

3'IgL-EcoR [

GGAGTYCAGGCTGAAGATGC
GTCCAGTCTGAGGGGAAGCC
CCCAGTCTCCGTCAGCTCAATCTGTTC
CCCTTAATGTCCTGTCCCCCTCGAA
TTGCCCTGCCCGTCCACCTTC
GTAGTAATCTCCTGCATCTTCAGCC
ATGATGATGTCAAACATTTTACTGCTGGTG
CTACTCGGTGCAGTCGGCTTTCCG
GGAGCAGCACTTTGACCCTC
TCGGTGCAGTCGGCTTTC
AATCCACGAGACCACCTTCAA
GTTGGCGTACAGGTCCTTACG
CGCGGATCCGATGTAGTTTTGACCCAGTCTCCGTCAG

CCGGAATTCCTCGGTGCAGTCGGCTTTCCGA

1% N=A,C,G,8 T; V=A,G,8 C * N represents A,C,G,or T; V represents A,G,or C.

14 AalgL WEHEBRZSH

DU 8 g O B R DA Y 42 4 cDNA ) 81 ik
NCBI Blast fil ORF Finder i 17 4347 . KR il % fif %
BEAFHL S Xy T il i ExPASy (http://cn.ex-
pasy.org/tools/pi tool.htmD) #E47 T , 15 5 k7 31
iy SingalP 3.0 Server C(http://www. cbs. dtu. dk/
services/SingalP) #E 47 il Ul , B FE 1k 037 15 2R F Net-
NGlyc 1.0 Server Chttp://www. cbs. dtu. dk/serv-
ices/NetNGlyce/) #t 17 ¥ W, & H 45 # W@ i
SMART (http://smart.embl-heidelberg.de/) 47

T, S HES R # R SWISS-MODEL
(http://swissmodel. expasy. org/) # 17, 25 H /¥ ¥
% & [ X & H BioEdit Chttp://www. mbio. ncsu.
edu/BioEdit/) #4734, IF H] MEGA 4.0 ¥4
Hh Q7 R T R A R SR A
1.5 AalgL EEAREHRFKIEKTFERKN

2 I A 2 DO I 4 i AN ) 2 40 RNA FE i, 38 %
SEA B cDNA b, 77 1% 2 M Promage ¥ % S i
VLA, S i PCR B K R R . cDNA
P 9 pl.real-IgL-F Al real-1gl-R 4% 0.5 pL . ¥ &
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A 10 pmol/L,10 pLL. SYBR Green Real time PCR
Master Mix (TOYOBO), {& & #1415 47 95 C
1 min,40 PMEFF (95 °C 15 5,60 °C 1 min) K EE =
PCR ¥ 14, [ % E Bactin WS LN, 51¥) p-ac-
tin-F Fl f-actin-R WL3& 1. JE a7 M 28 .91 il 26
PL K PCR 240 5 434 B 2 J2 75 hy R M 408 fg 5 4
FEIRUR Bractin K& PHRR S 72 W), A& AF 40 BT 4
AR RQ [HED 227,
1.6 BERNEBERARAF A0 S BE Aalgl EERIKET &

PRMIL A 1gG e iE Mt e 26 0.7.14.21.28 K
RPN 8 A UE FDOEFODE OB RNA, 6B R A R
cDNA, #E417 5 B} ¢ 36 78 &8 PCR & I 43 A1, 77 1% (Al
MRS 7157,
1.7 AalgL EEME#KiLE SDS-PAGE H ik
T

R 458 3 A5 10 D W 48 i A T gL T i 1) 52 HE 7 97
Wi E R EIL LY 5 1gl-BamH T 1 F iif
3'Tgl-EcoR 1 . LA RK I 8 fify J& fIE cDNA Ay A5 A .
PCR 3445 A5 W D) 57 55 0% W 68 i Aa gL FF i %)
ZHEF A, 5 pMD19-simple-T (TaKaRa) £% £ 5 3k
% pMD19-simple-T-Aalgl. B4 Tk, ¥ 1% H4H i
5 R IR AR pET-His #17 BamH 1 #l EcoR [ X
U5 A8 2 pET-His-Aalgl Ik A, 7 1 e L K
JA PR BL21 BRI Z S, 2 Amp/LB F Al
B % I 0 % I AR A5 BH I T B TR B E AT B ORI R
Do w290 0.6 B #EFT IPTG %5 5 h J5 W dE H 14
i) N5 8 25 # ik pET-His 1§ W BL21 =5 F X
M. A1 mL % PBS EE R {KUTIE, 10 000 r/min,
4°CHEL 2 min, A 3 K., K ULTEM 300 uL PBS
R T UK AT A . A R 400,
B 12.5 % A 3% 2 SDS-PAGE #E i H vk 43 7 ¢
KWL I R R-250 dEfT R I Y,
1.8 REENT 44T

i 4 SDS-PAGE 43 & J5 » /| Western blot-
ting J0 T AR 24 SDS-PAGE HL Ik JF# % 2
BR 2T 4k, pH 7.4 19 0.01 mol/L PBS ft il 5% i
A 35 ALY RS TR 2F A == IR P 1 b, I AR B
FEHCH 1+ 1 000 (4 St K 68 i TgM Bt if v . = i
THCE 1 h, BINAR RS 12 1000 FHT %R
IgG /) HRP Bgbrbo ik, iR T & 1 h, &5 #47
DAB ) i .
19 HITZESH

K RQ FEIE AR 1R 22 B4 (H (mean +

mean of standard error, M + SEM) 3 7= BRI fig
54 0 L TR % 3K KO, T8 3 £ - 46 56 X B8 0 AT e 1
SO P<<0.05 N EIEE R,

2 #RE5H

AalgL EEF 35

AalgL B cDNA £+ 1 016 bp(GenBank % 5%
5 :EF031085) , JF il & 2 HE ORF & 714 bp, i
238 N E LR , I AR A T4y F LR 25.66 ku, 5§
FLECh 5,18, B A5 1 4 M A5 5 K iR T AR X DL R
REEEE X, BHA 1 MM N-BESE A7 555k
#ifi% X (untranslated region, UTR) 1 3'UTR 4341
4 59 bp Al 243 bp, & 1L{55 AATAAA fi T Poly
A FE 18 bp &b (& 1),

2.2 Aalgl == 8 &5

AalgL =5 [8) 453 i+ SWISS-MODEL # 44
%, L) PDB code:4jolL (crystal structure of a rab-
bit TgL) M M (10 Aal gL 5 1 = 4725 [a) 454
W 2, ZEREW, Aalgl HEH =4z m 2K Y
Ho TgL =423 M 25 K & 1 43 AH AL, ¥ Hy 6 6 v A8 X
FESE X 2 A 45 R S AL o SR E AN B 37 B A 50
G301 ANFI 18 4,

23 AalgL 5EMF gL L JLL X B & 4 i
Lo Hr

WIS AalgL &R )T 55 H b 4 F
Igl AT 2550 Xt 45 3 (| 3) R, AalgL
AR X 4 AN 2RI (FRY Ml 3 A4S I 4h B 5E IX
(CDR) 2H B s 765 22 DX vh Al € DX 43 Bl 2 A4S F
SARSFI Cys s, N-J REGEE W R . 1K
5 i 45 i 5 0T 8 (Oncorh ynchus m ykiss) F R P4 ¥
BERREE L1 RBER Y — . 8 T L1 B, mizlshy
CL [ 7 SR N BBy e BUFN A BIZERE, 550 10
TR B R B IS AR I S TR) T G 2SO T TOE L1
AL CL B LA (19 53 3 5 AL 3h ) « B CL 25 HF
RE—i.

B T & KE% (Heterodontus francisci) 5 [A]
RS 5 N BE o By — 28 4h, oA 1 1 f1 CL
FEH AR RAE— I — A S T e A A B DL B
B R I R PR A S T AR [ A A [
RUE B 3 SRR 43 32, 5 7R A [R] i [R) A 284 1 7 371
Z I 2E 58K,

2.1



84 SR A N = %345

/ Leader
1 ATGACTTTTATCTAACAGCTATTACCAGTCCTTTCACAGACACTGACACAATCAGCATTatgatgatgtcaaacattttactgetggtgatgetgggact 100
1 M MMSNTILTLTLVYVMLGTL 14

/ VL
101 ctttgctcaggaatcaatggcagatgtagttttgacccagteteegtecagetcaatetgttcagecaggaaaccattgtetetatcagetgtacagecagt 200
15 F AQESMADV VLT QSPSAQSVO@OETTIVSTISCECTAS 47
201 cagagtgttcacaatgacagcaatggcaactggetecactggtacetgecagaaacetggtecaggetectgaacttetgacttategtgecaccaategee 300
48 Q S VH NDSNGNT WLHWYLQEKPGQAPETLLTTYRATNR RAQ QSL
301 agtctgggattectaategtttcagtgggagtggatetgggactecagtttacact gaaaatcactggagtecaggetgaagatgeaggagat tactactg 400
82 S G I PNRFSGSGSGTQFTLEKTITGVQAEDAGDT YYCC 114
/ CL

401 tcagcaatactatgagattccatacacttttggtggeggtactagactgzatgttggaagtaacaceegeccagecettaatgtectgtececetegaae 500
115  Q Y YE I PYTFGGGTRLDVGSNTRPALNVLSPSN 147
501 gcggagetgaccagcaaggggacggegactetgatt tgecatagecaacagggset tecet teagactggacgetgaget ggaaggtggacgggcagggea 600
148 A E L TS KGTATLTICECIANRGTPFPSDUWTLSWI KV VDG GA QG KI18
601 agacctcegecceeggeagaggagtcatggagaagzacgetetgtacagetggageageactttgacceteactgetgacgagt gggecaagzegzeste 700
182 T S APGRGVMEZEKDGLYSWSSTLTLTADETWAIKAAS 214

701 gctcacctgegaggecteccaggggtetcaatetecggtecactecagacgetteggaaagecgact gecacegagtagACCAAGTGCCAAGCGGCCGATCGC 800

215 L TCEASQGSQSPVTQTLR RIEKADTE ECTE =* 238
801 TGATTTTTTCACTGCTCTACAGCATATGCAGCTTCTCTCCATAATAACGATCGATCACAATGGCTTTGCTCGTCGTATGCAGGTTATCGTTGCAACCACT 900

901 AATGTGCACAGCTTTAGTTCACTGT TAGATATGTATGTGTTGATTGATGGCT TATAATTATAAACAATAAACAAATATGTGAATCGCACAAAAAAAAAAA 1000
1001 AAAAAAAAAAAAAAAA 1016«

51 3" G X 5 K 'S TRk R, S X 50 /NG S RERR R AL TR A A T R G I R A B )T A A T T 5 R R R
(ATG) K IEEHF (TGA) LR B (AATAAA) F RN ; Leader R {55 ik, VL R/R G4k Al 2 X, CL /R B BEHE X AR 5F 1 2F
e &2 B 5% s, NBE LA A7 A5 DL F R4 4R, 5 and 3" untranslated regions are represented with capital letters separately. The
coding sequence is represented with lowercase letters, and the coded amino sequences are below. The initiation codon (ATG) , the stop
codon (TGA) and the polyadenylation are represented in bold. Leader: signal peptide. VL. Immunoglobulin light chain variable region.
CL: Immunoglobulin light chain constant region. Cysteins are shaded. N-Glycosylation sites are underlined.

1 BUMEBHE Aalgl EE cDNA R ERBEEHKFT

Fig.1 The cDNA and coded amino acid sequence of AalgL gene from European eel

(F) BR YN 62 TgL =5 M) Z5 R L4005 (o) RO 68 i 5 4 gL B & &5 (] 45 M A5 (A7) R IgL & M 45 M B, The left is predicted
three-dimensional structure of AalgL ; the middle predicted three-dimensional structure of AalgL overlapped with rabbit IgL; the right
is three-dimensional structure of a rabbit IgL.

B2 BRiHEBER gL 5% lgL = E LA LL R

Fig.2 IgL three-dimensional structure comparison between European eel and rabbit
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[ FR1 1 CDR1 11 FR2 1 [_CDR2 1L FR3 ]
A. anguilla DVVLTQSPSAQSVQQETIVSISC TASQSVHNDSNGNWLH WYLQKPGQAPELLTY RATNRQS———GIPN-—————————- RFSGSGSGT-QFTLKITGVQAEDAGDYYC 93
S.salar ~ DIILTQSPKSQSVRPGKTVSISC TAS———— SSISNYLS WYLQKPGEAPKLLVY RATNRQS———GIPG—————————-= RFSGSGSGS-QFTLTISGVQEEDAGDYYC 109
A.minor  QVIVIQ-PGAVSSAVGGSVSITC RTSQKVYISGSSHFLA WYQHRDGETPKLLIY YASTRQS———GISG—————————- RFTGSGSNS-DFTLTISGVQTEDATVYYC 113
0. mvkiss VTQTPSVLTVSTKGTATFHC DITK——-- GEGNVVI WYKQVPGGAPQYVLR YYHTWSSFTSSSPDQYGSGFSSD—-RFTSKATSDKDYQFIISNVEETDSAVYYC 98
[ cor3 ]I FR4 1 CL
A anguilla QQY————YEIP YTFGGGTRLDVG SNTR--PALNVLSPSNAELTSKGTATLICIANRGFPSDWTLSWKVDGQGKT————- SAPGRGVMEKDGLYSWSSTLTLTADEWAKAASL 194
S. salar 0QG———-ASFP YTFGGGTRLDIG SDVR-—PTLTVLPPSSVELQ-QGKATLMCLANKGFPSDWKLGWKVDGSSSS———TWEVTGSPGVLEKDGHYSWSSTLTLPVDQWKKVGSV 212
A minor SQWVYTFGGGT RLDVGSDVP——= ———== PTLTVLPPSSEELQ-QGKATLMCLANKGFPSDWSLAWKVDGSSSSSSSSWEESRSPGVLEKDGHYSWSSTLRLPADQWRKVGSY 223
0.mvkiss ~ QTWDS-SVKVH VFGQGTKLFVTD S-TLPPPVLTILPPSSDELK-SSKVILVCLASQUMAMGYADVSWTAGGTPVIG-——GIATSGPVPQADKTFQLSSCLTVDTSEWNQDKVF 204
]
4. anguilla TCEASQGSQSPVIQTLRKADCTE- 217
S. salar VCEATQGSQSPLSETLRRDQCSD- 235
A minor  SCEATQGSQTPLSETLRRDQCSQS 247
0.mykiss  SCKVIVGS-KFAEKDIKKSECSTE 227

T LU 1 8 L TR T 5] 43 99 Ry BROUH 68 6 (A . anguilla ) EF031085 . K VG ¥ fik (S.salar) AF406956 LR (A. minor) AF137397 | T 6
(O.mykiss)X68521, 25 4T TR L — 7R M G LR R 3L LA = 7 3RoR s AR B & 2 TR 75 8007 26 5 B =1 14 21 bk &0 1 B
FEAR UL DR SF I SRR R JE 0T FH B 52 0 HE AR 1 5 45 0 AR i S0 182 )5 4 Eb % 1 &) 43 . Multiple alignment of the amino acid sequences of

IgL from A. anguilla (GenBank accession n.EF031085), S. salar (GenBank accession n.AF406956) ,A. minor (GenBank accession n.

AF137397) ,O.mykiss (GenBank accession n.X68521).Gap positions were manually optimized and are indicated by hyphens. Amino acid

residues found identical in all of the compared sequences are indicated by #.Different amino acid residues positions are indicated by num-

bers.Conserved cysteines are shadowed.Boundaries between each domain are shown beyond the sequences estimated by analogy to the

other sequences.

B 3

AalgL FnE ¥ Fh gl S EBFIHNSELRK

Fig.3 Multiple alignment of the IgL amino acid sequence between European eel and other species

e CL X1y b e v, 55 R 48 i [7) 90 P o5 v 1)
SR EETE A R PG ek (56.4 %) , iR 2 05K B B9 48
TR (Anarhichas minor) (54.8 %) Fl#k:TE H ) T
(53.1%) . RPN g fily CL X 5L sh ¥ (NS AR,
FAEO c A B TgL [7] U5 M 5K M BBl AE 23.7 Y6 ~
29.7% 2], S BE T fa ik L3 B SR A (Tetalu-
rus punetaus) ¥ iE F B LI KN #8052 45 L3 TAU R
17.3%~16.3% (F 4),

2.4 AalglL 7ERRMN &8 8§ R [ B R 1Y R &

DY 5 B 2% 2H 2 8% B S R A AalgL HEP R
KCH PR RS R RS, B E S TS
(P<20.05) , ' FEFCo JE H (9 28 58 it o 38 v (HLFE I
FIE LA B8 DL K i 3Rk K BAIR (B 5)

2.5 AalglL 7ER&REF0 I BE B R E ST

W 68t 25 1L T1gG LA TE S IS ILIE AalgL
HHFERBAESR 7K MNP 14 REFFHP<
0.01), HAESS 7 K kB, M HIE Aalgl M

IUFE 14 d Kk s A it (P<<0.05), KA =W B
T RRNESS 7 KA 14 KRB K- (P<<0.05),
5521 KI5 B R Y 3k DR Ak K R E E R
IKF-CE 6)
2.6 AalgL H FE K JF #% 3k & & Western blotting
T

£ IPTG 55 4 hJFMWsekE+ 1 MsipkEF 2 1)
pET-His-Aalgl. 5 41 & ik WK VT IE £ KZY 27 ku
b Y B — R B AR 1 5 U RS R Ao
Jo AR, R W E AR A R AR T AR
Z W 4 Western blotting K 23 #1 2% BH fE 18
55 G P RRCUN 05 B Tg ML 1L T & A 5 S 1k 1 8 S
7 725 R BT 2238 7 4 W) TG I 8 8, 2% 37 U D 5 44
Gy F RN 27 ku Fak = ELAT AR RO 68 fi 4 528
BREE VR BE 1Y B o 2F — 20 52 8 41 R RGO
8% B 93 R AR 1R B SE R R A (B T
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63|Japanese amberjack 3(AB062667) ~
83 ]Japancsc amberjack 2(AB062653)
49 Japanese amberjack 1(AB062664)

42 I— Spolted wolllish L1 (AF137397)

Atlantic cod LL1(X68515
54 |_ ‘ )
70 Spotted wolfish 1.2 (AF137398)
33

Atlantic salmon L.3(AF406956) ~ L1
36 Channel catfish G(1L.25533)
———— Common carp LL1B{AB035729)

96 544 I—Zebrafish L1(AKF246185)
93l

Common carp L1A{ABO15905)
A Turopean ccl(EF031085)

85_,— Atlantic salmon 1.1 (AF273017) —~
85 Rainbow troul L1(X68521)

Iorse lambda(1.07562)

66 Muscovy duck lambda (M25726)

_,_‘— Chicken (M33049) A
27 I—Huuse mouse lambda(J00582)
38 Rabbit lambda(M25621)
) — Rabbit kappa (K01359)
34 L Sheep kappa(X54110)

24 —— Horse kappa (X75612)

African clawed frog L1(M73063)

30 |Horn shark 111(1.25561)

lOOIHuman kappa (J00241)

99— Siberian sturgeon (X90557) ~—

Sterlet (AF129437)

Spotted ratfish (1.25551)

87 4|:Sandbar shark (M81314) ~— 1 EZR A Transitional type
55 Liule skale 2(L25566)

D Little skate 1(1.25568)
I Horn shark {M64307) —

39 100 | Atlantic salmon L2(AI297518)
lRainbow trout L2(U69987)

L2

85 walis 1
— Zebralish L2(AF246162)

[T — Common carp L2(AB091119)

Atlantic cod L2(AJ293807)

™ .| E— Channel catfish F(U25705)
e Common carp L3(AB035730) L3

Zebrafish L3(AF246193)

66

4 Adgl. BEEREEBFIRELZER (Aalgl AAIRE)
Fig.4 Phylogenetic tree of the IgL constant region amino acid sequences of European eel

(The solid triangle marks the European eel IgL)
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3 it it

=20

o AW T MBI Aalgl cDNA 24, %

= T LT 7% 2 1 G R 810 5 U O fe 7R R

250 BRE LA R T 8 1E CL XA ) VR At e 5 A 5390 ~57 %

23, TEFTILAE 7 1 VL X A1, CDR1 il CDR3 [ ¥ 31
= g S LK R R B 2 RE 1 CDR2 K R T

0.0 7 2227/ B2 D
BRPE CEE CME FFRE DLA B 7]

Spleen Kindey Heart Liver Muscle Gills Intestine
4141 Tissue
* RGBS P R IR BAT AE 35 1 22 5 (P <C0.05) The
significant difference of expression level among the tissues was in-

dicated by “ x 7 (P<C0.05).
5 AadlgL EERMNEBEALFTEPRIEE
Fig.5 Expression pattern of AalgL in the

different tissues of European eel

100

= -o- itk Spleen
= i S
@3 sof L“ wo A Kidney
Kz eor oo
= e ’ \
< E 1 \
Z 5 40f ) 1**
= /! )
o0 = . Gk N
F2OOL e
o 0 N N 'kﬁ.?.:..—.‘-_,..
7 14 21 28

)/ Time
“x"RIN AalgL RIFKFHE 0 RMLA B EEZER (P>
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gene expression in the spleen and kidney

The time course changes of AalglL
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Fig.7 Expression analysis of recombinant protein AalgL
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Molecular cloning and expression analysis of immunoglobulin

light chain gene in Anguilla anguilla
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Abstract The cDNA sequence of the immunoglobulin light chain gene, AalgL ,in European eel
(Anguilla anguilla) was cloned using reverse transcription PCR (RT-PCR).The full-length ¢cDNA se-
quence of AalgL is 1 016 bp,with a 714 bp open reading frame encoding 238 amino acids. The amplified
DNA fragments were ligated into pET-his vector, transformed into E.coli BL21 and then induced by
IPTG.The size of the expressed protein was 27 ku as estimated by SDS-PAGE electrophoresis and the re-
combinant proteins were strongly recognized by the serum anti-IgM of European eel detected by Western
blotting,demonstrating that the fusion protein is expressed stably in E. coli BL21 with the form of in-
clusion bodies.Quantitative real-time RT-PCR analysis revealed a broad expression of AalgL in a wide
range of tissues,with the highest expression in spleen,followed by kidney and heart,and lowest in liver,
muscles,gills, and intestine. After injection with goat IgG, Aalgl. were obviously up-regulated in the
spleen and the kidney, peaking at 7 d and 14 d, respectively. The peak expression level of Aalgl was
much higher in the spleen and the expression recovered to normal level at 21 d in both spleen and kidney.
Our results suggested that Aalgl might play an important role in fish’s immune defense system,and
the spleen was the main organ for Aalgl expression after stimulation.

Key words Anguilla anguilla ; immunoglobulin light chain (Igl.); prokaryotic expression; real-
time PCR
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