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HEEPhER B FEE cDNA B S5 RIE
BT A R KR RAE TR

(1. AP HERLH FREFEHFFAERE, LA 55 266071
2. PEREMENERE AELEAMEN, A M 510300)

ME:RAREREE, S & E PCR HAR, K73 T 1185 (Loteolohrax japonicus) TNFa 2 cDNA BIEB 43 7 7l
BLAST AMH7 %8, T 9) 55 Hoi 268 TNFo B A RS AR SR . IR RT-PCR S0 4 A
EHEKARRASZAMEREERER TAHAFHR SRR, ZBERELGRERT LY BT HRE
R, TR O EAEH . EMA P JLE R R L, T RS SR ERBET B WAST I Ao, KAk
2 LPS(lipopolysaccheride) IMUT , H BB AT SN FHREW BHE. REENTIESRENE -SRAD
FGEK BRMHEIRL R FERNBEETMEEARBATERNBERE L,

X817 LY BB IEH F(TNFa) ; IR 70BE ; RT-PCR 35

RE S HS Q786 M ARIRAY A

B S FE B F ( tumor necrosis factor, f&] #}
TNFa) EHHESIRRARE, HERARRE
W 40 R P £ B S RE 40 BB T, T DA SE bR AL,
TR ELE S EEOER . B EED
TR AEAREELPREEER ENE
FE4 ., BERRE B F T LR P R B IR T AR
AL RGO R fERe R & %, TNFa
EYR—ENEE BT IMEREOSEERN.
TNFo B4 2 MR R B MR e AL,
JrE R TNFo S8 SHEERRMF X, MEEY
TNFa S5 T H £ B RRTHBERE .

WEH A TP AR A A S8 BB AR
RFgME, TR T ST HE R N 7 G
T REHHEE, SRR X TNFo BBFSE. 2000 £ H
A E B EF F EST 474 15 50 1 7F 6% ( Paralich-
thys olivaceus ) i) TNFa SEFEH WG BESR
s Zou" % ar ¢ Oncorhynchus mykiss )

U E 2003 06 —02; 1T B%3:2003 -07 - 14,

BE2mE:EHE AR RERWRERTWHEE
{ 2001 AAB2B180),

{ERW S BEE1971 - ) 0, BB AE R LRt , AL
EEE AT

AR M . F - maily lshsong® ms. gdio. ae. en

MBS 1005 - 8737 — (200305 - 0370 - 06

i) TNFa mRNA 51,2001 453 B % % Bobe!"™ ¥t
FIE TNF 3% B 17T 3, 76 GenBank {Efit,
2002 FEREZEE Jesus' T £ 3k 68 ( Sparus aurate
L. ) TNFo 3BT T 5 M RA 7, 2003 5
B & KA S0 BT THe, 7 e B3 2
TWFe mRNA 51

AL B ( Lateolabrax Japenicus) & T 358 828, 71
RER. CFEREBESA FBRRHREA
PSR AT % 35 WK b B B AR A ) R R
B AR REASER TEMEANRESER
AORANEHEERERANRZ — MERKR
MM EERARE R, RERMB G~ E, B R
Rl R EE KRR AR, TR RN ERER
Bz—. EENIR KRS ERIAERSE
SR AT R AR YE. FHAMNGEEK
8 EfiR B i ERA T R RIR R
R OFEERR AR PEENOHREF TNFe 2LH
IR R R R, BFER o 2K e B A A0 8
e mms B i LR, F R K B8
EdU Pt Ry Yl e - 9

1 #H5HE
1.1 /2 RNA A#ERR
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HES SRS AT LE DNA R M55k 371

SUB B R A TE RS (B4 500 o) FELREN
B3 2 K, Ll LPS{ lipopolysaccharide ) 10 pg/mL ¥
TTHETES, JiM 4 h 5, i) R BOL WL FAE
FEAE A ILEY 5 FiZHLN 4525 100 mg, SLAPACAL mL
Trizol i 57 53 4E, 35 FRIA M & B 3 B0 o 47 4
RNA f32 8.

[l BRI R 52 LPS 31 35 i K /I AR 0L A (R B AE
B HRH AR A K R A L, ] Teizol
HWRA RNA ER B, PE E. L EERIET
ITHAE A B,

1.2 <DNA —$5 8K

BIESTE RNA S pl SREFSH 1wl (10
pmol/L}Y £ 70 CHE 5 min J5, 7 BIF AWK L, &
i A5 x buffer, ANTP i85 , Ribonnclease Inhib-
itor, M-MLV 58 385,25 pl £ % ,42 € ,60 min,
70 °C,15 min, FEHA -80 CIRT.,

BTG R oligo-dT #eL514F %) 5 : GGC-
CACGCGACTAGTAC(T)

1.3 FHHF3[Wedigit

1 NCBI ¥} GenBank 4% A B, 4. iD 8. F
fif . 4 S HAFA B Y TWFe B RS CDS J¥517 EBI
R AT ClustalW Ap4r, #8 B R 57 RO, IR B4R F
RIBFESI A Primers 3 #4759 93t ¥k &1
B—#iE R M3 4 (TFL.TR1) F33c d i
TAdEHFT DNA &/

1.4 TNFoEE cDNA FBRHIEE

Hi L& R cDNA —gE 1 A a3 514
BT PCR I, R EH %94 T,5 min;94 T,
50 5,56 C,1 min, 72 T, 50 &,35 MFF;72 C,8
min JE{P, FFPHE PCR = Kl 1. 5% WIBRhE it
B kT AR
1.5 <DNA RS

HE PCR =441 TADNA BRI T EA
pMD-18T & S J55 A KT8 DH-5o B2
M A A EFNHFE RN X-Gal MEKEF
BEP4ET, @ PTG #FEM, 803 3 2P0,
PRIGPE M BT R B TR RAE BB R B L
Bk DNA” RO 77 EEH SR BRI DNA, B335 14
PCR #2105 , . R4 A H BLR Bk, DNA 64400 15
WA
1.6 BEHESH

IR £S5 FAE NCBI Rk 4T Blast 047, AR 4G
SRR R E-Value [H K/ NHEEBEETRET

TNF &%,
1.7 BEEEZAARNERE

FF RT-PCR SRR BEEAHANERE
HER, REERRERET LS EMERAH
SHNREBMYE, H gocin EREEZ Y F
RS R R, BT B-acin TEE TR
PCR {4 7™=W1E 0N & R, R 8 W T B g i 33t
RS H BT R T, L 5%
BB IR BRI B Sk AT BRI
B-actin 1V R 5|49,
5'—ATCGTCGCGCGCCCCAGGCACC—3
B-acin BT,
5'—CTCCTTAATGTCACGCACGATTTC—3’

RS %R.94 C,5 min; 94 C,50 5,58 T,
1 min,72 C,50 5,25 ME# ;72 C 8 min .

2 BR

2.1 EST FHIGEEMST

33151 PCR 45874 1 1. 5% BB fE MR
BEIGHTSE ERERLE L. § WA/ 250 bp
A, SR . S0 F G %8 E 5] 5N
HIEEERTF(BLE 2) , 2247 Blast 45 B AR
oAt 25 ) TNFo B30 R 5| B G B AR .
FHRSG4LM TN AEEERKE (e 25
-32), T H AR ] 80% A (TR 1),
2.2 $#% PCR § 1

FIF oligo-dT #2339 (W] B FE R340 #7F
i polyA #y mRNA [R5 5% % cDNA, I %k B 5
(TdT; Promega) 7£ cDNA 3" 380 F polyC B, ¥t
584 Oligo-dG . 5’ GGGGGGIGGGIIGGGHG 37, &
HE BB TR2, 5 CCTCCTGCGTAGTCCTTT-
GG 3", fIF 5S'RACE 7 &, X M 5K m#4r PCR
P, PR L S% MBS R
WE 1, Rt Blast 275, SH A FhAY
TNFo %N EEH &G, SRAF5WTERF
Fb T HEEE SR A 2,
2.3 EEERRREZ

FFH RT-PCR HA RN AESS TNFa BEE A4
EHP AR RIENEI. BT B-actin f PCR § 18K
A& ELUY cDNA BAR R, & T A HAT
PCR 52 hz e BT & Bl & ( B cDNA) ], i 3 K
W e 3 B 4 BN
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«a}— 600bp

~— 200bp

M1 RI-PCR i TNFo XEMSEERE
Fig.1 RT-PCR amplification of TNFer gene
AT i 8B TNFa 5 PCR 3748 M.:100bp Marker
Ay amplification with non-specific primers; B, amplification of TNFa 3’ end

1 TCCTGGGTAGTGCTTTGGAGAGAAGAATCAAGGTGTTTCAAGCCTGTATCAGCGCTTCTT
S w vv L ¥w REESRTUCTFI KUPVYSALL
61 CTCGCTCTGTTTCCAGGTAGCTACGAAGAAGGCGAGATTGTGAAAGACCAGCTGGAGTGG
L ALFPGS Y EEGETIVIEKTDU QLTEW
121AAAAACGGCCAGGGOCAGGCGTTCGCTCAGGGCGGCTTCCGACT TGTGAACAACCAGATC
KNG QG QA F A QG GF RL VY NNGQTI
181GTCATCCCACAAACCGGCCTCTACTTCGTCTACTGCCAGGCGTCGTTCAGGGTCTCCTGC
v I PQTSGLYFVY S Q@QASTFURVSC
241 AGCAATGGCGACGAGGAGGGAGCGGGAAAAGGCCTCACACCTCTCAGCCACCGAATCTGG
S NGDEEGAGIKGLTUPLSHRTIW
301CGCTACTCGGACTCCATAGGCAGCAAAGCCTCCCTGGTGAGCGCGGTGAGGTCGGCGTGC
R'Y S DSV 6GS8S KASLMSAV RS AC
36 1CAAAGCACTACCCAGGAGGACAGCTACAGAGCCGGACAGGGCTGGTACAACACCATTTAT
Q@ S TTQ EDS Y RAGQGWYNTTI Y
421CTTGGTGCAGTCTTCCAGCTG
L G A YV F Q L

B2 SEEMAENT TNFo R4 cDNA P70 548 A2 4 00 51
Fig. 2 Partial TNFa cDNA sequence amd deduced amino acid sequence

=1 Y INFo B EBEMFEN SHAOH TVNF REBEL I ER
Table 1 Comparison of nucleetide and amino acid sequence of sea perch TNFo with other known fish TNFor

e GonBank MRS BRI/ % . HERANIL % .

Species Accession Number Nucleotide identity Arinoseid identity
S8 Oncorfynchus mykiss AJ401377 i Ge—12 59 6e =20
FEF Paralichthys olivaceus ARD40O448 95 3e-11 65 Be =25
T Salvelinus fomtinalis AFZ76961 87 4e - 14 61 5e ~21
PR Fotalurus punciatus AJALTS65 92 e-1.5 43 le-11
£ 38 Sparus aurata L. AJ413189 %6 d¢ -47 81 4e-32
B8 Pagrus major AY243108 84 2e -43 % 2e-28

E = - 32
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ERTRAE%  FES DB R SE R 7 £ 8 DNA Ml SMF Sk 373

1R 4R T2 B (9465 TNFo cDNA #5435, FE
PrimerS B4R HH—IHG RIS Y, MR A R B2 T
PCRY M, 335N, IEHFIH 5’ - GICTACT-
GCCAGGCGTCGTT -3 K534 5" - TCCGGCTCT-
GTAGCTGTCCT -3', K R&% %94 € ,5 min;94
€,50 5,59 C,1 min,72 °C,50 5,28 MEF;72 C,
8 min P,

TNFo 267 ] R A5 5 F AR BERE ALY
BRMFEFR LA, B3 TAERELES
RIFEREGR , U IR R T IE , T R EH A
AR, TANA P LEEREE ., e B
B R 3 TNFo 728 LPS HIB#E (AR H MR L RY
BEFERBEEEL, T LM EFELE
TR R P REENH. RITAE 4 FREH,
TF % a4 i) sk B 0 B B AT LA #23% TNFa, 7 B BE4D
P&,

B AR S o — actin

B3 1EM TNFa EEEAESEEA PR RIEEER
Fig. 3 TNFa expression in tissues of fish injected with LPS
M IA ;S BB L PR B HL L
M,muscle; S,spleen; L,liver; B, brain; H,head-kidney

. TNF

B4 HUWERFAHEMIE INFo ERTHANNEZNR
Fig. 4 Comparison of TNFa expression in tissues of fish
stimulated and unstimulated with LPS
S JERE L FFREHEE . C + TR - - TR
S,spleen; L,liver; H, head-kidney; * + ', stimulated ;

' - =" unstimulated
3 i
U RMELENH B IFEEXEFAF, XA

W FEREIE , LI 2 K PR S S AR 5% R 40 Y
B TNFo BEEBIT 4B S &, 4818 T84 oD-
NA F3, ¥ Isobel £ Andy 21 B0 IT 2B
R MBMTFILX W E {E/NF 0.005 B, AN
Y2 R ZEA BERALIE:, BB RE
BIH) 5 FE BLAST % 5 GenBank 1% K8 8 s
AFAHNE EACBREERS D MAR
TNFo BE HATH E BT 0.005, A HES &L
B8 TNFo B9 bext E(EB/D R 4o -47(HERE D) . A
FHIHERST WA% TNFo 2 EHFEFI K Blast 47
HrEE R vl B, BER AR IR IR 90% A&, TT &
KRR A P B IA T 80% , AT T R Bl A0 e
3 5082 TNFo ZFH B4R 2 MU S IR
¥, BT TNFo K.
ERE56EXRRAENEENARET,
TNFo RN T SR F A BERNEGRY AM
{8, Secombes !, MAK KRG R MAAK
PR M — T BFER , T EL A B2 R MRl P, 4T
RZARERLM A RAEEEREN, AHNER
B RN PR TNFo, G F B IL - 1 %,
HEMLLAYHAAREA THREETFHER, &2
S T RGN 4 R4, Laing 41V S i 5
TNFo SRR, i3 4 el (LPS) B G, ARy
REARE A L RERIE TNFa #EH, Jesus Garcia
SV ERF SRR TVFe BEEHZ TR, B
R A LSRR A TNFe REB KB RX. 7
AHRTEEA, AESELTERFMERLL
LBERM, W EIEFER T AN RE AL
KEFE, WU TNFo FEERSMNEAR, L EHR
PREHPREERER. RHAENE, RfERE
RERE, BN ASER, AREGH&EL TNFo B
B, #BHE, INFo BREEMAX SR ES 58
BERRIR AR R IR A E AT B BRI,
BEREFE KRR RR R TH—FHI. EF
TRHRWHAFATHERE, WA SR
FRTRERE A THUSERREBRNL, Frld
FoES M HE Y, ERERED, L EHMEN
REBK TALERAXEEHNRERE. £E
AT al LUE s, TNFa A AEE RN &R
BRENEAEI R -EE R AFEFRANT
K,
HETHEATIRE A B W kiR e, Kb
R T L & RE R BT B MR E R %
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E KT

%16%

HE T, WO AR AR R AR R R
bR, FRAE AR KR T, Ay
PCR 44, ATTHE 21 B (5 18 Bl A3 F . O IR
RiEE, SEC]) ZN AT REEE SR ER
R, TS 5 R B D AR I B B B9 % )
HRTE AR EBNOAER .

e85 TNFo 3E 1 09 5 RE B2, it — IR ART
FAENRE TR EEDR S S IRR TNFa
R S AR R RLERST T T 20 BN R
EESINGEG IR S I D E AT m e s da ot /) e
SR YLE 53T AR E ok BT RE SRR R R
FIbLIA R i EE 0y e S B TR R AR &
Fire [ AR B R 3R R R R R
AT LAE A SURY ML, 10 S v 8 0
H IR R R R T, B, B RRIURE
R — TR R A BT IR A Y, TR D BT
P FmRERAATHOTR. TRERMBET
AT LAMBON B A2 B A B (R R -

LB YL FHIRLES, AMTEHR
SRR P FLE A TP SR L) = RRRIE
0, EEN SRR N2 R NS REHEY
A XA 5SS F R 55 kD B9 TNFR
—TH#175 kD gy TNFR - 11, 534 | 547 U314
MRET, SERNERTUERAFSEFIE
HE Y R BT TR R RS E R S E R
Wb B2 A, e N4 AR AR R AT

EEUR:
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Cloning and expression analysis of tumor necrosis factor « in
Japanese sea perch Lateolabrax japonicus

QIU Li-hua'?, SONC Lin-sheng', CAI Zhong-hua', WU Long-tao', JIANG Shi-gui’
(1. Institute of Oceanology, The Chinese Academy of Sciences, (Yingdao, 266071, China;
2. The South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract; Tumor necrosis factor o ( TNFa)is an inflammatory cytokine produced by monecytes or macrophages
during acute inflammation and is responsible for a diverse range of signaling events within cells. The partial cDNA
of TNFo in Japanese sea perch { Laieolabrax jopenicus) was cloned and sequenced with the method of homelogy
cloning. The nucleotide and the deduced protein sequence of the claned ¢cDNA shows a high degree of homology
( >80% ) with other known TNFa gene of the fishes, such as Oncorfychus mykiss (89% }, Paralichthys olivaceus
(95% ), Sclvelinus fontinalis (87% ), Fotalurus punctatus (92% ), Sparus aurcie (86% ), and Pagrus major
(84% ). The expression analysis using RT-PCR shows that the sea perch TNFo gene is constitatively expressed in
the head-kidney and spleen of the unstimulated fish. The sea perch TNFo gene expression in various tissues can be
up — regulated by stimulation with lipoplysaccharide (LPS). The TNFa gene can be expressed in brain afler the
stimulation with LPS. In the stimulated tissues ( head-kidney, liver, spleen, brain, and muscle), a strong TNFa
expression happens in the head-kidney, and follows the spleen and the liver. But there is few expression in the
muscle.

Key words: Tumer necrosis factor a; cDNA; RT - PCR expression; Lateolabrax japonicus
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2004 FELKFRE) FEMETTRE

OKFREEY Zeb B i T TR KA 2 6K BHE B, 1982 4011, BAst &7 (KB £
ER R RIS K R S KPR R R E RO OKFT R R S I SRS MU AT
AR 28 Bk R S T RN R AR RS, RERRER SRR B
B AWV RS S B B RS A . RE SRR RS KRR B A
W1 AR I B ol AR N ERRAE AR AR, LR KA -

GRPER Y 3 A T, A4 FF2,48 T, H 25 B KR, &4 5.00 75,424 60.00 55, MRART 8 - 164, 4%
FERERITE, G BB ATIRERITI . B 7 T4 KET T O KR AL 50 5.1
FH MK PRI R OK PR ) S 3, BB 4R TS : 116023 , FE 75 :0411 — 4679512, it T 2L ERATILEK, I P
1T TRSAT R B8 47, 15 : 3400202309008900681 ,
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