817 53 W E W K= K F %R Vol.17, No.3

2008 £5 A JOURNAL OF SHANGHAI FISHERIES UNIVERSITY May ,2008

XE4wS: 1004 -7271(2008 )03 -0263 —-05

FLAETT R Toll HEZAEE cDNA FEH
52 B B 51 93 4 A

HRE, AF, RIMN, ABR, %K OA

(1. EWR R WA RMAREARSHASTHRELSLRE, LF  200090;
2. EMKFREERL IR M EE RS FEESERTTRELRE, EIF  200090)

1 X UNIEXTER ( Litopenaeus vannamei) Toll #£5Z (R B H ) cDNA F BEHEAT T 5a b, M FLANE ST IR4R L
JULPAY SN AT R A 9 &5 RNA AR 4f5 BRI SR 48 ( Drosophila melanogaster) Toll K32 i TIR X514, MR H
Wi FY LI E] cDNA B3, #7I)F . IR 5 MMM E R TIR & TLR ZERFFH#HTRE
SIS R HACRY , S AT R R B R IR PE E 4 . 45 SRR B T8 /% 51 55715 X4 8F ( Penaeus monodon) |7
WA ¥ ( Tribolium castaneum) 548 ( Drosophila melanogaster) .78 X F| B 4 (Apis mellifera) 2% Bt ( Caenorhabditis
elegans) |42 ¥g fH ( Strongylocentrotus purpuratus) i) Toll #EZEH TIR XA R BT 56 K5 R,

KB : FLANEXSEF; Toll FEZ2 4K HPH FUfpE

hESHEES:S917 LERFRIRAD: A

Cloning and Sequence Analysis of cDNA encoding toll-like
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Abstract: In this paper, ¢cDNA encoding Toll-like receptor was isolated from total RNA of haemocytes,
hepatopancreas, muscle, gill of white leg shrimp ( Litopenaeus vannamei). Degenerate primers were designed
based on the highly conserved TIR domain. Sequence was compared with other species, including Penaeus
monodon, Tribolium castaneum, Drosophila melanogaster, Apis mellifera, Caenorhabditis elegans and
Strongylocentrotus purpuratus by constructing phylogenetic tree. The comparison showed that there is high
similarity between the shrimp TIR domain and the known TIR sequences in other species. The paper supplies
fundamental data for better understanding of the immune system of the shrimp Litopenaeus vannamei.
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WA T FER K. NHEMERERE, DRk, BN SMNE SO IF S AL R SR B E 4RI TR
BRI T — RIS, BST Hi e sy B E i R B % DL R — BRIV BB F 453
Sk SEE ML, B LR IR E s E Y Eamm s e xT He
BRSSP IR B SR R AL R IT IR R B ANTHR B,

SERVE BN E AR RS B B 55— BT, Toll #3214 (Toll like receptor, TLR) 5%
RUGRBERX PRI EB 2R, B—REE R IRFI 34K (pattern recognition receptor, PRR) , TLR &
AR B IR AR I T, B S R I R G0 A RAE R T FUAE W BRI A R I, TR 1 S
55, AHUREB MM A HER, NS SR RE RS, BIEATNIE, TLR ZRE AL REPE
T 1A FERBTRIT 94 R, MAFRRBERGE IR EEE PE— LN SR JTE AR
KIRF S, QB LS R 3R 42 ( prophenoloxidase activating system) "~ Xt 688 ¥ 5 B 5 L >
ACTIRE T FLANIERTAE Toll FEZARZEK A cDNA J i, 94 B IR AT FAT R F T Ll iR 2%,

1 MRSk

1.1 #hE
1.1.1 SEIEzh4

FURBERTEF (R4 13 ~ 15 om) BT RAE BVL B =B FRA ], 5230 50 A 6 s il dil Mgk E K
BT R(FEEET ~8,7KiR26 C) , FHHEM LI E AFRAINE,
1.1.2 FERKH

TRNzol Total RNA Reagent ( 5 RNA 32E0) X5 & .cDNA 25 —455 BURF & e BEEE B DNA =]k
& (L@ B4R ) ,DNA Marker 2000 1 B _E¥#RAREY) A7) ; pMD-19T BARERERW B 49
THEAMRAE (TAKARA, Ki% ) ;DEPC. E N EERM B LBFETEY TRAF,

1.2 FE:
1.2.1 $2EE RNA
F| F§ TRNzol 37| & $2 B FLANZEXT R ALEY L R 2 L FFBR AR AR A 5. RNA, BEA RS IRE i

5o BUEE & RNA #:5 , A DEPC KFREIG , RIZE ANt BETHIU B AL M S B . AR MBS W B Ik A
# RNA )52 B E . Bk RNA ZBRTEME, -80 CREFEE M,

1.2.2 5l¥gst 1 RWHAHGI MRS

R 35 R 48 ( Drosophila melanogaster ) Toll/IL-1R Tab.1 Primers and sequences referred
(TIR) ) BR <F FF 51, #I i Primer 5. 0 8 {4 45 & in the experiments
BLAST SR8 43T T BENLE Ak y s AR R By 319 primers

v (2 1), AR LA S . B-Actin-F 5"-AGTAGCCGCCCTGGTTGTAGAC-3’
%lﬂ }—IJ:& ( %::{‘ ) IEJ/AHTRYI‘}L% @XTH{F B Actin E} I B-Actin-R 5'-TTCTCCATGTCGTCCCAGT-3’
P AERAIR. FIWERE LEETAEMTRERAF gy 5"-GAYAARGAYAARAARTTYGAYGC-3'
SR TIR-R 5'- RTCCCARAACCANGGRTCNCCCCA 3/
1.2.3 c¢DNA E"]Aﬁi TLR-F 5’-GCTAATCTGACCATTCCCTA-3'
. . = o e - TLR-R 5'-TCTCGTCCAACTCGCTCT-3’

AR5 19 & RNA DB BEAR 3547 S8 %, &

cDNA,

1.2.4 PCR j HEER B

TR 447 194 C A8 2 min, SR/ 94 CASE 30 5,55 CiB 'k 30 5,72 CHEAH 1 min,30 MEW; &
J& 72 CEEAH 8 min, 1 ME ;4 CRIB. =Y HEASHEEER DNA BISGRTI & (KAR) Bl zifk, ##2
pMD19-T Z& , ¥ b XIGFF B DHS o B2 40, PR PRAETERE , i IS4 TR R A FNF
1.3 JrihJsies

%A PRIMER PREMIER 5.0 312|497 ; #] F NCBI %5382 TIR %1 ; CLUSTAL W #1 MEGA 3.0
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DI RFIEY TLR J75| 8950 FREH Ko TR R .

TLR
+:
2 4

2.1 REBHE RNA ¥REE
PGIERE T TRIzol $2HXAY 4T & L1 VR i B
RNA ) OD 1, OD,s,/OD, RILL{ETE 1.8 UL E, BF
RENEBE RS FL VKA T, 288 188 KI5 M. RIACD &
RARLLE AP B AT R B RNA,
2.2 LA cDNA Jy#5AR PCR #4747 e Pk ]
B S AL PR AT AR fi AR 58 A o S 80 0 i
HIKAE A PCR 738 %), TLR F0 TIR B H ¥
YL TN Y, 73545 2 615 bp By TLR F:H A

Bl 1 mEjksiiee S EE R PCR ¥ 1=

583 bp iy TIR HERF, Fig.1 Electrophoresis of PCR products amplified
2.3 TIR ZEH R G LR 5 R IR 1 X M(600 bp) , TIR 3£, TLR 8
54

2.3.1 ZRGHLH

FIRHESHEERFS], /£ NCBI L RILF
IR IR P, 3F 5 Z 3647 L, F| ] CLUSTAL W
FEATHERF o A MEGA 3. 0 B34 BT g L Xy TIR
BERFINHT O FREFDN B EERTI 5
W RGR G IR R, AT R AT

M Genebank & 7 B TF 35 X} ¥F ( Penaeus
monodon) | 7f A & %3 ( Tribolium castaneum ) . 5 15 DtoDl';cél_ltﬁl—r%rE%SZ?)ﬁ 8

D hil ! ter ) . = | 2& Api beetol118w-tir (0. 278 4)
( Drosophila melanogaster ) K F| E & ( pis r_‘_:mollww—tir(o. e
mellifera) . % B ( Caenorhabditis elegans ) . 45 ¥ fiH Dtol17-tir (0. 228 8)

L-toll-tir(0.015 7)
pmonodontoll-tir (0. 000 2)
tctoll-pre—tir (0. 208 8)
Dtolll-tir(0.204 7)
Dtoll5-tir(0.215 7)
tctoll-pre—1-1-tir (0. 233 0)
Dtoll13-tir(0.132 6)
Dtoll4-tir(0.115 8)
|beetoll6-tir (0. 000 0)
Ibeetollpre-tir (0. 000 0)

( Strongylocentrotus purpuratus) TT[% H ) TIR 2 H 1Y ceton_to};j{;ﬁfﬁ&fgg (?)) 000)

REBFF, SASLE 70 H B9 JLANESTEF TIR % Icett(nll—Z—ti)r (0.000)
N Dtol19-tir(0.350 3

[, i CLUSTAL W #1 MEGA 3.0 {4 ERS AT sptolol—ss—tlirr(o. 316 3)

(I 2) , B AN 6] 3 4 4 4 (8] F0 A [6] J& F [B] R 28 A—_:S:It’z‘ﬁf;i ;ﬁig f,?,?, g;
M R FRG R R sptoll-sda-tir (0. 000 0)

2.3.2 BEBREESHSEBRFIRRELS totoll-slitir (0,357 9
FUAREXHER TIR Bl RHE S BRI E E2 RASEARERRR SR TR
P H TIR ZEF W LT 5 R B 3 s Fig.2 The sequences aligned by CLUSTAL W program

N and the phylogenetic tree constructed by neighbour
3 —LTJ‘-L/E\* joining methods with MEGA version 3.0

Toll #3744 (Toll like receptor) —1a]J F Toll 5%
1k, JG# RAE 1980 4ERT S RIBARAG & BB B —FhE E ', Hashimoto 25 1988 4F & SGHR3E T Toll
BB R AEEN . 5.3 kb cDNA o445 BoR Toll EFE D MESEEA, 803 MEER
A E & ERE S T MK (leucine-rich repeats, LRR) B IR X 1 269 /2 FEBR4H i 4 ML P X
MI o Forp , VETE BOREEEAL (S A R T R BR TR 2R 45 A0 A TR 4h . Toll ZEFR P4 S S ETE (I i R B A
ATHE H O RESR M THEZR , TTE B 1996 454 % 31 Toll US55 RIS KR e, FHFEM BT
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Mt 10 20

L-toltr (1)
pmonodontoll-tir (1)
tctol-pre—tir (1)
Dtoll-tir (1)

Dtoll5-tir (1)
tctoll-pre-1-1-tir (1)
Consensus (1)

1§ 125

L-toltr 21

pmonodontoll-tir (1
tctol-pre—tir (lg
Dtoll-tir (1
B3 JLAAEMIF MRS | ~ 125 M AR EER S HAMAYF TIR EFREERITF A L
Fig.3 The comparison of amino acid 1 — 125 site of TIR structure region in L. vannamet with other species
HEYROARNETIRFARANEER, FARAETETROMRNEER. AT LR TIR EEYF Y. JLAESIF

Dtoll5-tir (1
tetoli-pre-1-1-tir (1
1

(L. vannamei) BEH5 XFUF ( P. monodon) \FR{LA A ¥5 ( Tribolium castaneum) (5248 ( Drosophila melanogaster) ,

Consensus

IR S LA 0 858 R 10 R R 4 96 B ABRE OB . 1994 4, Nomuria %117 %
RERASIY A —F 5 R Tol EHMHUNER, ZEORBENEMEBEESRERNEREFT;
Taguchi 4" F 1996 LBt AL T RIDXFHE A AOEEE , I E B BB TLR1, R R B AR
— R4 Toll B[RRI 1997 SEAN 1998 4, Medazhitov FI Rock S5 7E AR FE R T 5 4h—Fb Toll 1)
RG], FRA hToll, J5 Bl 45y Toll BEA2{A& (TLR) , B 4n4~#g TLR4 & (1'° '), BRTEWHIIAE) TLRs &
WG 2D 13 #, 343 Bil4r 4524 TLR1 - TLR13,

TLRs B—RBEELZME, HMSNRE 17 ~31 MESREARMWEE T (leucine-rich repeats,
LRRs) ,Z 5 PAMPs [R5 A X F7E— B FFIRF X, %750 5 IL-1 ZIEMN X NERFFIIE =
EEJREM:, #EFR A TIR ( Toll/IL-1-receptor homologous region ) Z5 #4148, & itt, TLRs th /8 T IL-1 Z &%
FRAIA . TIR K2 TLRs 5 H T & BB E/E A XEIAL. REW 58S 1L E T 88
(MyD88) ' AREAEF , 2 55558, FLANEXT MK EE K IR 0% T 2 5k B me AR, X S 4
P RSB NL A 58 — BT ST R BATE A TOE M s 4 h AP 7 IR B A 45 6 40 1, 35 18 R0 7 40 L AL 0 19
FEARTF, X LE O F 7T LIRBIEE G A YRR 20 X RS Bk — R AR & )M, (HiX
REOHEFRER, UHEERZ R FREZEIEAMN Toll #5214, B RI7ZEXTIF 4 5L Th 7L AR E H
o

FE B BRI FLBh R, Toll X TLRs (R77 32 (AR S TE Je R SR R AE RS- o TLRs B ZFEARR]
BIzhe, N ' #98 R ( GenBank accession no. AAK25761) , B ™) 34 3 ®) Frog,
s RS, SRTT, 154 R 1A AN Toll AR BILHAFELF H 3R . 7EXTABFFY b, AT ALYIE
XTHREH AU TERE T Toll AHSE K A EL

JUAESHIT Toll P-4 Toll & [ R HU4FAE K 4k : — I TIR KR, FLAH IR X HF mh 45 #  55
1 ~ 125134 ~ 158 M AR EEBRFH SRR RIS B ARE TR EEFFI LB E R B
HERIME . UEBHER B, SR L EcH IR

TELR B MR R W, 38 B I R L R RS PR REE R IR AR Ak AR % R 50 A3 RO RIS L X
ARERRIZAEN, FE AV S W REHE TR, A 885 0 E 43, Fal 458, B Toll
FEZ AR R B IR B R AR S B A 25 — B B 2k, R M S B IR BN s 43 AR AGH I 55 T A A ) 2 78
BIRAE KRGS SR, A RRE F B R 12 W R 1897 o

HEIEBEE XA Y Toll BEZARFIKRIIRABISR , B 2 A WY itk — 25 FF & AR A, AT
FEIKFRTEET A B IE VE B N 1 5T
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