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2) C, 6me/ L, L. 5%
1.2 cDNA

( Vibrio anguillarum)

10° /kg 24 :
RNA,

MMLV ( Promega)

Trizol Reagent (Invitrogen)
Oligo dI' ( Promega) ,
cDNA,

1.3 TNF a
TNF a
dTF (5-CI'C TAC TTC DI'C TAC HBC
CAVG-3)  dIR (5-CAG CIG GAA BAC TNG ACC
AAG-3), (D= G,A,T; H= A, T, C; V= A, C, G;
B= G,T,C; N=A,T,G,C) ,
cDNA , PCR PCR

: 10x PCR 5K, 25mmol/ L
MgCls S5H1, 2. Smmol/L dNTP 2H, 10nmol/ L dTF

dTlR 2M,Taq 1.25U, HPLC (
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BTRR , RFPCR , BLAST ) ,
TNF a , TNF
PCR :94°C BIF1/ BI'FF
Smin; 32 :94°C 45s,60C 30s, 2°C BI'R1/ BIRR, Universal primer
455;72°C 10min,4C PCR Adapter primer RACE PCR,
1.2% ,EB , cDNA ,
1 )
L6 1288bp BS TNF a cDNA ( GenBank
BLAST ACCCSS;OH No. AY333%443) . 38bp
(Alischul @ al, 1990) : ) ( Untranslated Region UTR.) , 991bp
CLUSTAL W (Thompson et al, 1994) ; UTR - 75%p y (Open reading frane
BLAST 2 (Tatusova et al, 1999) O]?Fd)o . UT?’ TTATTTAT
; InterPro ( Apweiler et al, 2001) (Endbtoxin res[X;SAeTr;lfI);Ts‘) ’ 7 RNA
; SingalP (Nielsen et a, 197) ’ ’
Mored (Hat I 1993 ( RNA instability motif) ATTTA ,
’ pred (Ho m“‘;‘; o " ) poly A AATAAA(  2),
; srmode polyA 18 ATTAAA
(Schwede et a, 2003), Swiss- PdbViewer
(Guex et al, 1997) ; CLUSTAL W BS TNF a dDNA 253
MEGA 2. 1( I?umar, Z)Ol) N , 28kDa, 4. 94
(neighbor joining) T™ pred ,BSTNF a 10
2 , VWP 2)
dTF df R CDNA InterPrO , ’INF PI“B-
PCR , 248bp TNFa(BSTNFa)  file, V7 12 TNF IVIPQT G-
) FA ) LYFVYSQASF; RGD;
Oligo dG dTF ~ BTFI\ BTFF\
v —Hll I
N NN
dTR  BTRR  BTRI N
Adapter primer
pl 248bp
p2
p3 725bp
797bp
BTNFa coding sequence _ Untranslated region
1 TNF a BS TNF a

Fig. 1 Schematic diagram shows the ovelapping of cloned TNF a fragments and the posiions
of primers used in BS TNFa ¢DNA cloning
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1 AGCﬁGGCAGTAACGAC&GﬁGf'tGCAGACTTGTGC&CAGT&TG&TGECW{AC?C&%CAGCTC
61 C&gGTgﬁCTL TGGAG&TGgGTCCTﬁ&GGﬂGRGGRCGETAETCET GAT&G&GQ&G&&G;C&G
121 CTACAgGGTGGGTGTGGﬁ:\GSTGEOCGVTG?CCCTGCT CGTCGCAGC&CTTGCTTTCGC&G
181 GOGTCCTGFTGTTTECTTGG$&T’TGGRATGGC#G%C&?M&TTET G?TﬂﬁﬁTgCﬁgGCg
241 .Ma%_CAgﬂGﬁmET.ﬂ?CC&AGQATGAC&&CACTG&GMMC&G&TCCC?C; CCJ';!‘CGCT GA
301 GGaiCATC&GCRGCJ’\:MGCCMGGCAGCC&TCCATTT&E&&EGGQGCTAT%AT% GACG
361 AAgGTTTG)’sMLGRCSAGGTGGHGTGGMGQ:\T&GT&MEGCE&G&CGTF‘TCGCT SAGGGCE
421 (}C']''l'COG.»'lCTGG'['GG;’tCM.TMLG.t;TC(‘}FTG!It'i'C(]:.‘;CGCn’a(}{}CCgGCETCIr ACTT! OGTCT ACA
481 GCCF\GGCGTCGTTC&G&GTCT
R S CS5 DG DEE A GRH L
541 T GCC)\C%CC}}TCECGCGC$ACgChg:\GgCCATGGGCACTGﬁTGTGECT?
601 TGATGAGCgCGgTGﬁGGgCGGCGEGCgﬁGﬁﬁCﬂCCGCTgﬁCGﬁGgﬂCgGCEﬁCEGCG&CG
661 GAEGGGGCEGG$ACMCﬂCC.‘\TCTJ\TCTGGGCGCCGTGTTTEHGCTGMCAG)’EGGTGACA
721 GACT GEAGﬂCGGAMCCMCgf\Gm TCf\GAGCTGGAGRCAG:\CEAGSGC#GACCTT CT
781 TCGGTGTGTTTGCACTTTMTG)\CT GTGATRCTG.‘\CAG&G:\GGACGCAMGCCTTGCA
841 C&GTGCCAMAGTTTGGCT"T'TTCTG&MGATmATTTGMTTTTTﬁTTﬁTTC&TCTTCA
901 TGGTGATGTAGAAATGTTGAAATCTCAATGGAGATAACGCTTGCGGCTGAACAGGCGCTG
961 CTGATTTTTTAAAATCCTATAAACTGTAACAGTTTGAAATGTTATTTCTATTTTAGGCAC
1021 TTTTTGTAC CTGACCTGAGATTGTAGTAGGCCAGACTCTCTCTGCTGTAT
1081 CTGATGACGACA! TCACTGGAGAGTGCAGGTTTTTGAGGATTATCTACAGAATT
1141 GTTFLTC.!'LTGTACMT&CAGCCTGT&TGTATTTRTTTGT&}_%T%%:\TTGT
1201 TGGGGTAAGGTGTTGAAAGATTT; TGCACATAAACTTAA TGCAA
1261 AAAAACCCAAAAGAA
2 TNF a
Fig.2  Full length sequence of BS TNF a gene
TNF ; ; TNF
; RNA ; ;
MHC KAKAAIH  YLGAVFQ 1 TNF a
TNF a (Cseh et al, TNFa  TNFB
1989) T/ 1.R®. BS INF o TNF a Tab.1 Homological analysis of BSTNFa amino acids
, 166 , sequence with other known TNF a and TNF B genes
| GenBank
BLAST TNF a s
| BS TNF o Human TNF a 26.7 27 M 10988
( ) ’ Mouse TNF a 26.6 27 U06950
INF ; Rat TNF o 25.8 26 X66539
INF a ( identity) 94. 8%, Sheep TNF a 26.3 26 X55152
TNF a 78. 6% , TNF a Horse TNF a 25.9 25 ABO035735
33.3% —60% ; TNF a Cow TNF a 26.3 26 AF348412
TNF B 20. 3% —26. 7% Human TNF B 20.3 27 X02911
CLUSTAL W Mouse TNF B 24.2 28 Y00137
( Pig TNF B 03 7 X 54859
3) . TNF ; Rat TNF B 3.8 27 100981
C1%6 (19
5 Flounder TNF a 56.2 58 AB040448
7 w' y™ y" Trout TNF a 46.1 50 AJ278085
(Van Ostade e al, 1991; Zhang et al, 1992) Carp TNFa 4.9 40 AJ300801
( 4), BS TNF a Sea bream TNF a 9.8 95 AJ413189
’ B Red Sea bream TNFa  78.6 80 AY314010
. o _— Bod’ l Brook trout TNF a 45.8 47 AF276961
(jellyroll) (Bodmer et al, Catfish TNF a 3.3 35 AJ417565
2002) s TNF
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LSQRANALLANGHDLKDNQLVVPADGLMLWESOVLFKGQQIP—————-—-DYVLLT 155
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HTVSRFAISYQEKVYNLLSAYKS _PKDTPEGAELKP——“%EP:gLGGVFQLEKGDQLSAE 213
HEVQLFSSQYPFHVPLLSAQKSVYP---~---GLQGP-~RYRSMYQGAVFLLSKGDQLSTH 181
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Fig. 3 Multiple alignments of BS TNF a with other known TNF a and TNF B amino acids sequences
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Fig. 4 Tettiary structure of BS TNF a compared to the human TNF a
TNF a PDB1 a8e; Swissmodel  Swiss- PdbViewer TNFa
. B .
B 5 B
TNF a " TNF a TNF a
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, TNF B ,
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MEGA 2.1 , TNF
TNFa TNFB
Fig.5 Phylogenetic tree showed the relationship between the
fulk-length BS TNF amino acids sequence with
other known TNF a and TNF B sequences.
The sequences are aligned by CLUSTAL W program and

the phylogenetic tree is constructed by neighbous joining
methods with MEGA version 2. 1

BTNFa

AR BRE

6 RFPCR TINF a

Fig.6 RFPCR to analyze the tksues expression
and distrbution of BS TNF a
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MOLECULAR CLONING AND CHARA CTERIZATION OF TUMOR
NECROSIS FACTOR ALPHA (TNF a) IN BLACK SEABREAM
ACANTHOPAGRUS SCHLEGELI

GAO Chur-Ping, CAI Zhons-Hua , SONG Lin-Sheng ",
WU LongTa ™, CHI ZhexMing
( College ¢ Life Sciences, Ocean Unwersity f China, (Qingdao, 266003)
" (Graduate School at Shenzhen, Tsinghua University, Shenzhen, 518055)
“( Institute f Oceanology, Chinese Academy o Sdences, (Qingdao, 266071)

Abstract A partial homologue sequence of tumor necrosis factor alpha (TNF a) had been identified in black
seabream by homology straegy using a pair of degenerated primers according to the conserved regions of other animal
TNF a genes. Subsequently the sequence was elongated by RACE PCR to get full cDNA sequence with adapter
primer and gene specific primer. The ¢DNA of black seabream TNF a ( BSTNF) had 1288bp nucleotides including
a short 5 UTR of 38bp, 3 UIR of 491bp and an open reading frame ( ORF) of 759bp that could encode propeptide
of 253 amino acids with putative MW of 28kDa and putative PI of 4.94. In 3 UTR, there were several mRNA in-
stability motifs of ATTTA and three endotoxin responsive motifs of TTATTTAT or ATATTTAT which should be -
volved in TNF a gene transcript regulation and endotoxin response.

The BS TNF amino acids sequence shared highest identity with seabream TNF a of 94. 8%, followed by red
seabream TNF a of 78. 8% and then with other piscine TNF a. The BS TNF had about 25% —26% identity with
mammalian TNF a, and 20% —23% identity with mammalian TNF B homolog. Using CLUST W software, all the
piscine TNF a and parts of manmalian TNF a and TNF B amino acids were clustered, and a phylogenic tree was
construded by Neighbo+ Joint (NJ) algorithm. Phylogenic analysis showed that all of the piscine TNF a located in
an independent clade which was different from both mammalian TNF a and TNF B. The black seabream, seabream
and red seabream that belong to the same family, were clustered together firstly, then the Japanese flounder was
clustered as the first sister group. While the trout and carp were some far from it, they were located as a near
branch. These results are in common with the traditional taxonomy.

The deduced peptide belongs to the membrane protein which has a transmembrane domain but lacks clearly N
glycosylation site and signal peptide. InterPro software analysis indicated that the peptide included a TNF profile and
a TNF family signature. The secondary structure analysis showed that the BS TNF was similar to mammalian TNF a;
they were conserved in both sites in which should form a disulphide bridge and the biological activity trimeric pre-
teins, respectively. Tertiary analysis revealed that the BS TNF was similar to mammalian TNF a which had B sand-
wich structures containing two stacked B-pleated sheets each formed by five ant# parallel B strands that adopted a
classical “ jellyroll” topology. All these structural properties are common in mammalian TNF a, but different to TNF
B. The structural analysis suggested that the BS TNF should be TNF a, not TNF B.

RF-PCR revealed that the TNF transcript was constitutively expressed in black seabream, and the BS TNF
transcript could be detected in most of the detected tissue both in control and stimulaed fish, but the level of the e«
pression was different. The BS TNF awas mainly expressed in head kidney, spleen and gill, whereas faint expres-
sion muld be detected in blood, brain, heart, liver and kidney. This results harmonizes with the expressed TNF a
transcript of seabream and channel catfish, but different from that of red seabream, flounder and rambow trout.
Key words Black seabream (A canthqagrus schlegeli), Tumor necrosis fador alpha (TNF a), Cloning, Chas

aderization



