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SR ANRBEA , IL1P € B TRt LT B T
K iGTT % F AR R

A5 e, BRI % R 0 B 2 bl o B

el Hlll, K REEC 9 b i i
IL-13 S E i 40122471 L 1999 4F 2o
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R IL-19 MNP PG, R LFEN
EmAE IL-18 WR MR T R, H P am

W B 2008 - 05 - 08 WEIT A 2004 - 08 - 25,
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W ( Dicentrarchus labraz)'® & %M( Sparus au-

rata 1. )10 98 & ( Cyprinus corpio) " RRE
[ Scafvarhinus canicala lag, et ACHE BEH

SRCREMENSER T Ao erng,
S T @25 F RN .

W % ( Rachyeentron canadium Linnaeus) fi
P M, XK PR R R e
WO AR BRI . I ORAT A
BEAMARY K SERER B T, £HRTUE

wafaPrud AR E i EEEGT
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1.1 B RNA B8R

W A T W A TRy 200 ) E L REN
ERIE (AR 24T, (R 0. ANEEY
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TS, LR R IR R B RNAL
1.2 DNA B—-HMER
RO G RNA 5 g 558 R4 9 (oligo-d T

g1t P 1)1 L 10 proad LR 0 U IR
Smn 5., THREX .5 NA 5= bufler.
2.5 mmol /L ANTP 18 5 ¥, Ribonuclease Enhibiror,

MMLV RSt #M SO KRN 25l TR Y
420 60 min. 70 T .15 min, BT A - 80 U #1F
# i
1.3 I-1pEE DN KEOER

b, ook 75 B AT M ( Accession No. AJ223954)

& %M Accession No. AJ177166) . 5 9 { Accession
Py, AROTOSIS ) W B [L-12 M6 CDS FEM.

HTEIEP HA i AR T S R TR
SRR S S B (ILFe LR, Je W
R 1M BN % 200 bp.

BB Er oW & DNA fF LHUE, B
ST PUR 888, RSB 94 U S B
MU . 508530 1l min: 72T .50 s, 335 .0

ki 720 M Bmin. BFHE PCR MR 1294
ERETOUEORE A o  if 17 0, L B fR i Y
=, RIGHALE PUR ™4 E 5 oMDIRT &
R S (AR H 6 IM-109 B2 S A A
VIR HENOM R DNA. SRS POR BNE #

S A B R DNA F M3 il LS i
ST

B ERhFANSREN
Tab. | (ligonubestide primers used in this experiment

lFe

ILRe

Fi

k2

Ll

R

ol T 48 35519 Adlapton
51 Adupror

I
Bmctin F

facunit
JIF

IR

HEMIEAIS =) Nucktice sepaenoe
CGAAALAA TCTRTACCTGTOY TG
GTGCTGATGAACCAGT

A A A 1O AN A A A
GUUACAGACAGCAGATAAGG
CTIGTCTGTGLGATTCTCTG
CACATCACCTGTOTTT TG
CATACCOGACTAGTACE T)
(CATACGOGACTAGTAL
COGORGCCUOOG A/TAT)
AT TG G GO A ALT
CTOCTTAATGTCACGCACGATTIC
CTEHTAAANGACAGGTGATG

TGTTGTEATCCT TGO,

1.4 I-1fchNA FENEER A6
M FE 55 AL T BLAST 3fF Choops Zfwaewe, ok
nim. mih. gov BLAST AV BT H 3 547, 45 Hlast

SHETR R PE T MBS T I3
1.5 cDNA £ BT EE S

A T BRY cONA KBTI HE R 218
F1.F2.RIR2.FH W& 1. #A ONA
M A (Rapid Amplification of INA ends,

RACE) & Fl 8936009 381 5 A8t f7 PORis
T3 RACE o # H % B 2 semi-nestal | PCR
Bk, T il F1 M5 ik tr PCR 50 i e

W S0 W5 1 L R HER. B R R
SIMmSRiT PCRUM

6 5 RACE o B A oS B0 f aCTP 6 )
NA KB E polsl CHR T, UM DNAfE Y
Wt B IS 4 514 RI W OligodG 281101
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VR PR RTRE LSl SFR AUTCTT - 36t 0 EUH 1

PCR ™M, Bri% PCR ™800 1 L £ 0 BEM, &I
R2 # OligodG #E179 2 K PCR {718
R0 PCR M8 7E 1. 2% it 5 By WHEE R e

ik E#ITr MG PCR WG, e F
pMIMIET R4 5 (R R FF W M- 100 B0 ko

B, BEACRIEE SR ML3 518 ud R DNA 1 1M
FF T T T e | i P P P )
Pl Clustal W SKfF2E 78058, BTRIS| B (0 W AL BT 5
I 000 1 3 A 1 e

#H BLAST $ 4% (hup: //www. nebi. nlm.
nih. gov/BLAST /)% 4 1 DONA f8FRE fo S A8

PR Il M S . 1R SR Clustal W
Cheps /A obi. e, ukAcluscalw ) PEFERETT .

Digo-dti Fe Fi F2
S [E————
¢ .
. . -
BRI Rl Re 3" Adaptor primey
195 bp

s10

50 bp

L1 P coding sequence
—— TL-} P untransisted region (LITRY

M AT L 1B cINA S R O o | e {4
EyrmrREE-8M
Fg-l Posim of prmens{amows) sed 0 amplify 1L-13
A of ooba md the prochocts obtssned

1.6 N-pBEEERKANRE

I LPS S AR 75 0 W (3 &) . R IGH
H RT-PCR H A5 B S 1012 M fn (kg

iR, RIS RIS WA L
A0 NOE NTIE BN o R 2 5 4Y 100 ng,
W R A iR I RNA KT I EE 3 0 dDNA
W8 fEN RT-PCR M. S C R
GER FURIBER ST CE LU IR 8 S Sk 8 g e !
|OIFJIR) 3 HBAEHEE DNA BT8R #,

il 1. 2% A9ERARRER L T . B
actin BE[HFEA N B8 M, factin PCR P 11093 | ¥ 50 B4

13 BF BR, 5 500 bp A4 00 1 BL, 5190 0E R L
1, PCR I8 Y94 C HIEH S min REM T
B4 50 5,58 Cilkk 505,72 T S fib 50 s, 3t 25 0
HRE T2 EMW S min. PCR ™R 1.2% M5
RRINRE RGO Sk i T T o K

2 #R

2.1 NP EENREMSHESR

F RACE - PCR ] M w2 7y 3K By R Bl
= BRI TTHHER BT 113 2 DNA

P4 PRI 1. N L3 cDNA 1104
B, TF B HERE (ORF ) 741 bp, 3 RN
(UTR) % 255 bp, JEh & 47 3 1~ RNA A8 20K
ATTTA(RNA instability morifs) , W8 iE & 47 16 1
SEM poly(A)RE, & poly(A) R Ll 12 bp AR
poly(A) 0 {5 5 AATAA. 5'UTR A 108 by,

ORF 741 bp of 8554 246 P @AM, 50 THEAHY
27.682 kDD, ®l Sk 5,71, TN IL-13 NA B

0 e L AR P S I 2 B

InterPro 70 B 5 R B CE W 1 1L-13 EOEMSF
P aa207 F aa227 ZWFE L L1 RENE LA
( signature ) IMSAQFPDWFISTAKDDNKPY. £ %
N e 5 b LA 3 - 0 WAl i 2, BN
NVSE(aa8-11), SVTD(2:97-100) & NMST {al32-

135). 35 Signal P 84T AR (EF WAL
PR A € K, B R YR E

L1 AP, o ferp o A R T ICE (in-
terleukin-1 converting enzyme ) BB 45, £ 840
EREEIRIEN LR IL 1 KPR AEL B,
i R 7 e AR Y Y
1.2 FiEEas

W 1L 1p RN MK IE RS BLAST 2k

AL Y L 13 AR DR LAY S 09 Il I e, W
HEETR S R T LU L R A 113 5 I

9 L1 A P L 4 200 1 I LA, S ACRB O (LI
& 84% E ik 3e949) , CH M ( #fldE 80% E (D
20-82), FHE(HIRIFE 78% . F i Be73), 260 (HilirE
1%, E i 279), CM(HIRLHE 71% , E 0 271)%
(32). WloE AL SMTLR 113 A B R, i
MKl 51% , E (B Be18), 4= HIELEE 52%,E

2e-18) B (MR S1%.F (i 3=17).
LS Y e e LR R L 13 O S AR AR R R

MEGA 2.1 $ciHUER TERS RS (8 3). ERR
W5 L ETELTR T RS0 115 MR A R
fE i, W, W R T LR
M4 Te—ie, UG Rl S TE AR T AR
B AT MR AEREE R, hfaEA BT
(e AL ah i R Eh i e 1L 1p 4.
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CGGCATTAGNCAGGCAGAACAACC ACTGAUGATACAAGCTTAACCCAG 48
CACAGCAATACAACTTTTTTCTOCATTGAT TCUACCAGG TOCTOCTCAATTCAGAAAAAG 108
ATGGATTCTGAGATGAAATGCAA TG TCAUCGAGATGUAGAGCLUUAAGA TOUCUAAAGGA. 168
M DS EMETCRNVYESEEM®OQS?PrEMEPXKGSG 2
CTOGACTTGGAACTCTCCAATCATCCAAG TACAATGAGICGOG TGGOCAACC TCATCATU. 208
L DLELGSNMHMHPLSTMRIERYANILII &0
A AT A T AU T T el e S AN T A N T A TRC T AU ATTTGAL T T A AL T e |
G M D X L E A C A &8 E 58 ¥V L 8 7T EF E D L1
GAAAACCTGATAAACGTCATGCTGGAGAACATAATGGAAGAGCATG TTGTGCTTGAALTT 348
ENLINVYMLENIMEEBRBRY YLEIL w0
GOCTCAGCTOCACCAGTTCAATTCAGUAGGACAGGLGAG TACCAG TOCAGOGTGALLGAC 48
G S APPY@Q@FrSRTGEYQCS YTSHS W
AGTUAGCAGAGGAGCTTAG TTCTGAATAAAACAMCG TTGAGCTCCATGCAGTGATGOTG 468
S E Y RESLYLNGNNVELHRAYMIL
CAGOGAGGCAGTGACAACCACAAAG TG TATCTGAACATGTCAACTTATGTUCACTCTTCA. 528
QGCGCSDXNHEKVYYLNMSTY Y HPS W0
COUAGCALCAGGG TCAGACC TG TGGUTC TG THCATTAAGGGAACAAACCTGTACCTGTOD. 388
P S TRV RPVY ALCI! KGTNILSYLS 8@
ﬂﬂmﬂﬂﬁﬁﬁﬂt‘ﬂﬁti‘ﬂﬂh“ﬂ.%ﬂﬂd#ﬂﬂ%? i
C O KT ¢ D ¥ P H L ¥ A ¥V E D K 5 § I
lﬂmmlm.ﬁ: TACAATTTUTUGT TU TAUAA GG ATALT ik
LQRIGTDSDEKYQFLFYKRDS
(A TEANCTCAGCACT T TCA TG TO TGO CCAGTTONCTGACTGGTTICATCAGCACAGEA. 768
G L N L ST LMGSAGTRPD W RAESETNA 2
AAGGATRACAACAAGCCAG TOGAAA TG TOCAUGGAGACTGACAACCGUTACCGAACCTTC K28
EEDSDONSEMESY E M C TETDNRVYRTE 40
AMCATCCALLG TCAGAG TTAA (e
N1 QRQ@S » M7
AMCCTGTTAACTCATACAAAG TGGAG TG TGTGATGGGGOCAGTTTGTCCTICTTATTGAC 909
ATAGTCAAGT TCCACCACAAGG TGACATTG T TG TGCTGACTUG TAGGCACCATG TTGATG 969

CTTTTGICTATTTATTTATCTAT TAATGCAUCATTITAATATATCTATTTATTTTGAAAT 1038
GAGETTACAAMCAATTATTTAAAT TATG TTUAGTRAATCT T TAATAAAGC TTTATGTOCA 108w
AAAAAALAAAAAAAA rins
2 WA L IRDINA TF 5 A e A E 9
(I8 WP T ATG) B8 W T CTAA DR T 1 W 27 SN polyl A DR S AATAA. A 4
W ATTTAVITF s et & R i
Fig.2 Compled full-lengih [L-13 d3NA sequenee
Seone: . The srry nnd soop eodons or the 1L-1 fursily syoweore are ;- highlghood s the pooentis! ghyeoomyazion e ame shose
i b pein., The: putative polysdverpleaion signal { AATAAA) and ROA instabiity macif (ATTTAY ins the 3 TR are s

[iesend.
2 FERL-PEESKECE IL-IpBENFEEITHLTER
Tah.2 Homobgy of [L-1) protein of cobia with olher kneen 11- 1) mobecules.
Wk Spone R % Soulerty S % Density E ER Y Acoesson nabe
Hemr s paems 51 n Bl IS8
B panrnis ]| n 317 2631
eas arum 2 n 2e-18 XS4 Tug
Dlewinr rerin 5 2 2o 2B AY IG5
v wor e foncs. ey = 55 Fe il AJ223054
B suaid T 35 B BE AILT7 60
M Fagru mapr 7 58 2671 AY2ST210
EW Lambubricr papomiuy I 6 T AY IS8
W Puralichthe olimens ™ il Be T3 ARITOR3S
MEFNY Dicemtrundun dabwar LT} 02 282 AlM192S
KW Scophihalmu marima 1] i L4 ALIUAE)
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_I: e B astmrd Halibut
Turtset
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M3 Chustal X183 0 MEGAD. | $CITEMERES IL- 15 060 S ERIER A R 5EH
{ 5 TR AP L ) Coemlanks )
Fig.} Phokgenetic mee of full ngrh [1-17 pene mmino acds sopences o dhfferent
rogs with program Clustal X183 and MELAZ, 1 wsng neghhor-jan method

1 The weeel armno acd sequences. were lram Ceanllaak )

2.3 IL-1p EEEEAARENR

% factin fEASH, B RT-PCREAU T
W IL-13 A AN N RENRETRM. A
it Bactin (9 POR &304 30 &% T 81869 DNA 8
Bkt (3 14 550 2 4 L ASUAR Bk (B cONA) 09 1
Fiftf7 PCR M. Fise R tE51 9 (JIF, JIR) i 17
PCR FLEZ, I 48 220 bp JH B, 0 113 A A
LR R i A EL (18 4)

Mo Injecied
Heart Gill Brain Liver Spleen HK

o et e

FEW I 1L-13 (66045 5 W 57 B . D i e 1t

OB R 1 PR A R o) 2k, AR

Vo SV ROE R R ECME R ol DLAR Bk
EMP R AL, TR LPS WIS 1L-130%
iRt ol AR R, 7 LPS Sl IL-1p R iRMm
8B N R A L e, SRR
1 1 A ) 0 0o, R DR B 00 K MWW
HE

Injecied with LFS

Heari Gill Braoin Liver Spleen HK

IL-1f

M W IL-13 M e A 0 Rt

Fig.4 Cobsis 1L.-173 expressions in different oeenwes of fish FB hesd- idney

3 g

L 13 o5 8 3 s i O e B B 8 Ol 5 7
d AT A - AR LRSI
Sl . ok, B R H R R A R

AL, AN DR 1l 3 o R R
7 IL-13 X6, O 0 JCSh e I s F7 RBERTIL. 1
WA 354 Zou ™ D SRR A A T M SR
IL-13 2EE , (M6 b O 62 77 i 8 JEAE R 38 1015
NP A AT BB T, o o R I D b e e
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Tt FRIEARE. ITATTTA FREEA, oW R R E LR
AMNERAAEESFHaNAENGSE Wb EHYSEN

W LI R T R B R ERE POR

Ut d FRINER S FShE 7 0 %3 N |
i TL-13 0 DNA £7F9. # BLAST A8

ST MR A E R Ay L1 A6 PLA
HEINAE, EE 0%ELE. SR RAWN L1
th B —E S A IL-13 MR % S1% .
E A% Se-18), 2200 57 SERR T T2 & 1113 091
WrEm 0 et e SOEMUT P 8 aa207 — 2227
I IL Bk ®E % FA IMSAQFPDW-
FISTAKDDNKPY , A S] 84% . 8 CLASTW
SOPEET T S b O I B, SR T R A
B/ L3 M R T M. BT R RN,
T b B RO ONA FERRL L 13 R
L

T SRS I P L i S B, fE M Y
EMANA Feloll MMEFA 128 T RNEN
AR e e K b BT A 7RO 1L R

X AN LT R e e LS
TR AR R Booreloil. WH AR 118

V) A RL, 16 W ARG 1113 0 B P Wl R G
WOEGK, E5R IR EMILE L3,
IR ICE G o8, vhi o ol 028 o B0l o 00 o
ICE MG AR RBE " T . Bl
PRSP BT i 113 M AL®TE B —1 163ea AOTM
B (R & 0 TN e M AR . i R it

R LI & SLAT i v, DL JCH G 1 F
i P e A b SR SR BT

S KM GRm B HEIE . 113 %
2 i e 1 i PG L R S M Y. M &
G 6T LU T i TL13 B A
£ b B A e ] R e ) R W
B0 B R A
ERLAAADNE. THO IL1p KEECER

TR 2 P RASGL. LPS BN 4 b, 303
T O A SR LU SR K

AKCL AT ML, AT IL- 13 S T LB A B
BT R, ERIRDE S EFRENR.
W IR A E NS R, RS
i Rl P&, AR ET LSRR, T
VA [ 4 U ) e 2k I ] L PR R 1
Bk EEWE IL-13 EHEO 3 UTR PiEd
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esahin. | from Newespues orass sl analysis of expressin in [J]- Protein Eng, 1997.10,1 - 5.
wive nad in vitr{ )] . Inmunogensctics, 2000, 49 337 - 338, 18]  Zou J. Holland |, Pleguenselos O, et ol Facwon influmcng the
(17]  Nicksen H, Ergelbrecht |, Brmk 5. ev ol |demifiomion of expressan of mieredin: ] m odioesd menhow o { On-
gy serd pepichs mrad prochctom o their chmoge site curlyywachas mkis ) leucocynes [ ] 1. Dev Comp b, 20,

24,575 - 582

Molecular cloning and expression analysis of Interleukin-1f from cobia Rachcen-
tron canadium Linnaeus

QIU Li-hua'?, FENG Juan®, JIANG Shi-gui’ . ZHANG Han-hus® , SONG Lin-sheng’
(1. Irstine of Ovearclogy., the Chinese Aonderny of Scwrsoes, Qingeso 266071 . Chins;
2. South Chine Ses Fisheries Instine, Chinese Acndemny of Fshery Soences Guangebou $10300, Chana )

Abstract: 1L-15 is a ploiotropic proinlammatory cytokine with &8 wide spectrum of inflammatory . metabolic,
hematopoietic and immunological sctivities and is responsible for the symptoms of sickness during the host
response 1o infection. 1L-13 is produced by many cell types, including monocytes, macrophages, langerhans
cells, dendritic cells, endothelial , epithelial cells and fibroblasts, even in sperm. Tremendous progress has been
misde in gene cloning ol cytokines {rom fish in recent years, especially TNFa and 1L-13 et al. Several evi-
dences provided by biological cross reaction have stromgly suggested that interleukins exist in fish. [1-13
bicectivity has been known in fish for over a decade, but only since 1999, IL-13 gene has been cloned ina
number of teloost species and at the same time confirmed those initial findings. To date most analysis hes
been made on rainbow trout { Owcorfiymohus miokin ) and carp( Cyprimus carpio } genes. More recently,
seabass( Dicentrarchus labrax ), scabream | Sparus aurata ), wrbot ( Scophthalmus maxmus ), doglish
( Scyliorhinus camiculus ) and catshark | Soiorhinas canicwla ) 1L-17 genes have been cloned and -
quenced.

The technigues of homology cloning and anchored PCR were used 1 clone the 1L-13 gene from cobia
( Rachycentron canadium Linnseus) . The full length cDNA of IL-13 is | 104 bp, containing a 5° untrns-
lated region (UTR) of 108 bp,an ORF of 741 bp,a encoding polypepride of 246 amino acids with an eti-
mated molecular mass of 27.68 kD.and & 3' UTR of 235 bp. The searches for nucleotides and protein se-
quence similarities with BLAST analysis indicated that the deduced smino acid sequence of cobia TL- 173 was
homelegic 10 the 1L-13 in other fish species and even the mammalian. Conserved signature sequences of IL-
1A gene family and several potential glyersylation sites were found in the cobia IL-1B deduced amino acid se-
quence. Analysis with the Signal P software revealed that there was no signal peptide in the sequence, which
was common with the other known IL-18 molecules. Just &s other nonmammalian [1-13 genes sequenced 1o
date, the sea perch IL-10 lacked an aspartic acid in cut region of mammalian IL-17 which was required for
cleavage by ICE (interleukin:1 converting enzyme).

The temporal expressions of 11-13 gene in cobia were measured by semi-quantitative RT-PCR. The
mRENA transeripes of 1L-17 could be detected i most of the examined tissues including hesd-kidney . spleen,

liver, brain, gill and heart. The |L-1B expression in most of examined tissues of cobia was up-regulsted by
the stimulation of LPS, but the expression varied in different tissues. The expression wes the highest in kid-
ney. The result indicated that ses perch IL-1p was a constitutive and inducible scute-phase protein that ply
a critical role in the host-pathogen interaction.
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