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ERELE2H
2008 4£ 3 H

X EHE :1000 - 0615(2008)02 - 0190 - 10

REMRH Toll 34k 3 8 cDNA FIoHESEERERESHTHN

(LMK =K A MR F R VR £ S HR S A M E AT RERE, L 200090)

WE . A A RT-PCR\.RACE A X B E 7% RET R TR M Toll # %1k 3(cagTLR3) ¥ F £ K
cDNA 77|, 1% cDNA 4 & 3170 bp,5' 3% 3 %% & X 181 bp;3' 3w 4k 4% & X 283 bp; JF & A = 4E
(ORF)2706 bp, % % 01 NEXBR , LF I ARERLINER, KHEABRWAXRFN 544 385
B RN mH OB R B RE NN, RO LR N 92%.88%79% 75% Fr
2%, RA TLR3 EKHWHAAFEARBERTYE, TLIRB2KFARB A NEAERRENE
ER50Z65 NAERREEN L SNELREARNWEL F7 (LRR);704 £ 726 MAE R
RENBERX(TM);754 ZRITNEXRREN S ANF -1 ZURBEERRNWRKH (TR), ¥
FHEHEW TLRS 5 Afose L & W TIR £ 8 A5 %t 3 & X H, Phe728. Leu738. Tyr756 5
ArgI36 E TLRAMGE T HERMNEN B FRIAXBER. #F 4% TLR3 Jo 4t BAK S 63
WZAZWEUR SATLIRWHEEN T oMM, ENREF IANAZHRE,CHA 24N

LRRs L FENFAIfo 4 MEEMLE, B TERY TLRI WA BRBKLE LB AXRTHAEBITE

EWETPENTE,

KB E 4 Toll B %14k 3;cDNA K3ty #; %7
MERFRIRED A

HE 3% E.Q517;S 917

Toll 3% & ( Toll-like receptors, TLRs) 255
(B S 8 P 40 B 5 B 2 4 B IR R B 2 4,
B—NEHEETERE R CENES) Y 8 i 2
L EEERTFM G ENELRKK. TLRs fEH
2 5 %% i R 5 3 & (pattern recognition
receptors, PRR) , BE 5 R 51 3t 7 155 BE AR ~F B9 45 1 2
FF, BP9 IR tH 5 i 43 F 8 =X, ( pathogen-associated
molecular patterns, PAMP), TLRs K & 7E B & %
BEHRREROIER, EBRREGHEEETBLREA
EEEAY, TLRs BB T 1R BRE S (type I
integral membrane glycoprotein) , B g 4 X | % R Bt
A X 3 #adR, A N REERTH &
AFREASHE SR &M EEF 5 (leucine-
rich repeat,LRR) , 4§ LRR Hi 18 ~ 32 M & HE KRR
HAR,TH XXLXLXX &8 EHBERTHR

5 H H8 :2007-07-06

| ¥ BaEMBN; EMEE#E

B, X LRR 5 PAMP KR 514 B 8 B
ZU AR CHRBEET-IEENER-1 ZA(L-
IR) B E R RIS, B ToV AR - 1 24k
45 #5138 ( Toll/interleukin-1 receptor, TIR) , % H 200
MEEBRWB, 7 TLRs EE# P EEE/E
Fﬁ[3—4]0

WA T , B ER LS  EE R
B RSB RS 30 T M BE RNA(AsRNA) BI-&
A% ,dsRNA 1y —FF PAMP 8B %5 5 4 #1 8 TLR3
PRHIT, TLR3 B BIS BESIE 40 IR T 540 W —
HE TR TR, I RAE T B0 M B P 3 L
%[6]0

4 K1k, B WA E % E X A ( Homo
sapiens) (71 /IR ( Mus musculus )[8] B 44 ( Danio
rerio ) (9] BT 1 ( Oncorhynchus mykiss ) [10] BEREYE

BRWE : BT A ZE AR BRI (073205111) BT E AR BIRWE (Y1101)
EEMA B B982-) B ILHEBRAAIHAE, NBEKFEHYEFRSHFEHA . E-mail: qxkillgre@yahoo. com. cn

ER{EE AP, E-mail: hqzhou@ shfu. edu. cn
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28 & B, 5. 5FEM Tl Sk 31 DNA BT 5BHRBREHT W 191

i1 ( Ictalarus punctatus)[ll]%ﬁg TLR3 Z A #17 F
R,BHXFE B M (Carassius auratus gibelio )
TLR3 K (cagTLR3) 4 F /K FH R EEE A I
FK LI B , GenBank H th & W, cagTLR3 B #% R ¥
5, B A 35 A RACE (rapid amplification of
cDNA ends, cDNA K R#EY ) B4 B I Te ke
T cagTLR3 EF &K F 5, A A HEYRER¥ES
EXH R EE PR S5 AT LB o B T
cagTLR3 & H ML SM B IR 25 & M B R &1, 8
TLR3 4> F FEAL 0 R IR M8 BF 5 42 180 i B8 5
o4 BT 5T 7 T A A S0 B 7 0 AL 3 B s B

1 MeSHE
1.1 #FEFE
Trizol® Reagent W H Invitrogen™ life

technology /% %] ; Takara RT PCR™ Kit ( AMV)
Verl .6.pMD19-T W B 44 TERARAF ;3K
e bEBEBE DNA [E W iK 57 & \DNA marker, E. coli
(DH5«) W H X R4 H R 22 7 ; BD SMARTTM
RACE cDNA Amplification Kit 5 F BD Biosciences
AT, BIKAL R BG-Power600i; 3R i A4 9 4 6ot
£ i1 BioPhotometer ( eppendorf) 18 J 1% B& ¥k & ;
PCR 1%} Mastercycler® ep PCR(eppendorf) ,

1.2 7k

¥ RNA #5332 SEH NG R AR R
FHHEE, B 8 A, A BHE S5 50 ~ 100 mg
F 1.5 mL B RNase B LB, % BEW A
Invitrigen B Trizol® Reagent FJ 136 #5332 B & RNA,
RGBS BB Ik R 6 (EB) R 2 B
7N 28 s A1 18 s, ¥ Wl RNA I 58 8 3 A Y 4
IEEE T & RNA B, 3 R 3B ODago ns0 H BT
RNA &, 1.8~2.0 B4,

1 4Rt 5 A ¥ GeneBank H .3
R TLR3 cDNA FF i ¥ 2 4E (ORF) ff <7 X
35, , 32 i Primer Primer 5 X BLASTn 72 F 33
FEATERUT —Hy R FINEY, 5
YIS .

P1 k¥ :5' - TTTGACTGCACCTGCGAGAGC - 3’
P2 F¥f:5' - AGCAAGCTTCGTTCCACCCA -3’
RIG AT 1 BY cagTLR3 # R B340 75 5 4 2
i, 5 TP cagTLR3 5' v #l 3/ s I 2 A
B RHs Y P3. P43 T .

P3:5' — CATCCCTGGAAGTGCACCAGGAAAGC - 3

P4:5' - GCTTTCCTGGTGCACTTCCAGGGATG - 3

RT #= RACE ¥ 3% (1)RT %% 3'RACE, RT
X RACE [ pf #% B BD SMART™ RACE cDNA
Amplification Kit B Ui B B #47, B 1 pg B RNA
AR, R AR R &N G4 3'CDS primer
F1 2 5% 3B BD Powerscript Reverse transcriptase 7E
10 pL B KR4 & H & B 3'RACE ¢DNA, RT &
NI 724 Fi 100 pL Tricine-EDTA buffer # B )5 ,5 L
OB R AR, R R & 58 50 x BD Advantage 2
Polymerase Mix, i& F 51 ¥ UPM #1 3’5 B X 45 7
519 P3 AT 3 MY, R EHR: 94 T
30 5,72 C 3 min,5 ™ME ;94 € 305,70 T 30 s,
72 C 3 min,5 ME¥;94 C 305,68 T 305,72 T
3 min,30 ™MEH ;% )5 ,4 CTRF.

(2)RT & 5'RACE, #{EWEEA[F 3'RACE,
A Z A HETF L) 5'CDS-Primer 5 BD SMARTI A
oligo K [ %% %5\ #¥y , 2k Fil 5'RACE cDNA A #HiiR ,
B UPM A 5 s B R 4 R AR5 9 Pa AT
¥,

RACE 7 #y 8 6 4L 50 & & W 2 5 #F
RACE =¥ 4 1.2 % B3R JE V5 BRI B Ik A W J5 , i 3
JEYE BE 2 DNA [8] it i 5| & % PCR 7= ¥y #47 5]
W gk, ¥ sifk 5 RACE PCR =4 5
pMDI19-T 4 & He i B B 4 ke, LR A K
B (E. coli) DH5a, % LB EH (& Amp*
IPTG ! X-ga) )5 , MR EH T, FHTHA
FESH. FHNESR LBETAYREERL
F5E R Fri8 55 5| i DNAstar 43 87 3 £ #1574
M, Edit Seq # ¥ ORF R & X R F 5, A
MegAlign X #E R KEBR T H #1743 3R HE
H 4 87 2 FF 41 EXPASY (Http://www . expasy. ch)
W R S5 IR S Th B L,

cagTLR3 & G JsM Bk & 5 R S R & A8 TR
A HARERA TR EEFIEX TR LAY
15 B 5T 7 (SIB) 4k 477 i) SWISS — MODEL f} %5 #&
(http://swissmodel . expasy . org/) , #) Fi [F] Y& 2 &
(homology modeling ) f{) 77 ¥ 12~ 11 i ) B & 48 &)
TLR3 & B M 4 B f& 45 & 3 1 = 4k ( three-
dimensional ,3D) Bi & &5 #, A TLR3 & B MI4M L
4t & 3 (PDB 2a0zA ) i) = 4E 45 #43k B ExPDB %X
3% FE (http: //www . resb . org/pdb/) , f# Fi Swiss-pdb
Viewer 6 L TH F A 7 B R4 TLR3 EH Mg
ShEMABIREF A TLR3 MM W HTE A
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192 b SR 2%

B, A TLR3 4544 2 BE & BR LA & 46 A ¥ 5
R EAE, RB RF B TLR3 AH M K& ER
B, N AT I B A0 L8, IR 1B Prosite (i
JE (http://cn. expasy . org/prosite/ ) $& it B B K&
P B T2 BRI N-Bk 42 0 B 4L £ S (N-glycosylation
site) B & # B 2  ( Consensus pattern,
PDOC00001), N-{P}-[ST]-{P},F]F pdb Viewer
BN ERT AN R F H 60 TLR3 KA A4k s
B VETER N-SEEREEAAR

TLR3 4T # 4L 5 47 BRERNR TR
TLR3 & H /¥ 5| A1 GenBank H H B £ /¥ 1
TLR3 & A B ¥ 5 # 17 ClustalW (http://www.
ebi.ac.uk/clustalw/) tb 3%, 48 J5 F§ MEGA 3.1 &F
YEH TLR3 B> F RGN

2 4R

2.1 #oFIRK RACE ¥ 4R

cagTLR3 # 5 F 5 & ¥ M p & R AE!
Y P1.P2 HATHR AT HN Y1, = Bk RS &
BAHF (B 1), 24 BE 389 bp, 5 FHIK BER/ME R
KR E S F 3 R 32 blastn (http://www.
ncbi.nlm. nih. gov/blast/) , KM H 54 A, BT
ML B BT 5 X A0 41 68 7R T i X AR B 4 o )
K :91% .85% 69% 66% 1 68% ., [FIVREIEIRE,
HOHEN 2 R F B8 TLR3 B3I FF .

1 2

1 Wamsiy s
Fig.1 Partial PCR product of TLR3
1.100 bp &+ F BIRIL; 2. AP WL R
1. 100 bp molecular marker;2. partial product

3'RACE % 5'RACE ¥ ¥ R 5 & R PA%F

G| Y UPM FIERE %8 71519 P4 #17 3'RACE
P A — %W, FHIKE R 838 bp (&
2); FHEUEES Y UPM AME RS R 454 P3
#HFT5'RACE T = R A —~&HWW , KENR
2358 bp(H& 3),

1 000 bp —
750 bp~—

B2 3'RACEY LR

Fig.2 3'RACE of TLR3
1.100 bp &+ FEHRiC;2. 3'RACE § 4R
1. 100 bp molecular marker;2. 3'RACE product

4 000 bp — §

2 200 bp v |

B3 5RACEYHZER

Fig.3 5'RACE of TLR3
1.100 bp 4+ FEHRiC;2. 5'RACE § 4R
1. 100 bp molecular marker;2. 5'RACE product
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28 & B, 5. 5FEM Tl Sk 31 DNA BT 5BHRBREHT W 193

22 FISH

3% 5'RACE LA % 3'RACE Il F 458,55
DNAstar 43 #f 2 14 ¥ ) EditSeq T. B Bt # 15 2l
cagTLR3 2 cDNA £K F 5| (H 4), FF45H
BN ,cagTLR3 2K 2k 3170 bp, /3% 181 bp K 5’
weE BHi% X (5’ UTR) ;283 bp K 3/ 3% 3k 8% X (3
UTR) ;2706 bp B FF jik ¥ £ #E (ORF) , K 4% 75 901
NMEER,

) FE 28 20 B Bk 41 EXPASY X FTHE R Y

-181

EEBRFIHTEERYEES S W0,
cagTLR3 /AR T 5| W4 F &N 102 019.8 u, %
A A 8.06, HEH R At € R 41.98,
NABRARENELST; H-REWABRN K
& (Alpha helix ) 44. 17% , %E 4§ ¥ %% ( extended
strand )11.88% , B H1.% Ml (random coil)43.95%
f#i i SMART %4 (http://cn. expasy . org) X
cagTLR3 #ITHEEAREM AN, EH NKKRE
—{%E Bk 5 % MELMKLILLPFFCMCFHGHTA,,

acgcggggag

tgaaggttattttcectecatgcaaagattatatagcaatgcaagagetetgtectega
gttgcttcagacttgaaccactttaaccattcagatatttgagctgaacactgggaa
ttagat cgtcacaattcaacgttgactgagagaaactataggaaggaaagaaaatat

M E L M K L
F H G H T
K N A K A

= o

P =t (0 = (0 2 0 2 (O = LD OO WO DO CO N QO N I D I NI Y DO OV = U1 = U =P s 0 B2 (W 2 QOO N I DO OV = s 2 L0 2 s Bt
ONWYR IO OWORLOO0UI-IRPUICLENN IR WO NS UTUHWONOOR P -JONEPEONWRE R OO
[o) W o & )

PPN PONWRRESIOV RO R RO RO PR OO OY B Yy &Y

A
AAG AAT GCC AAA GCA GAC TGC
D
CCA ACG GAC CTA CCA AAA AAT
P T D

ATG GAA CTG ATG AAA CTC ATA TTG TTG CCC TTT T TG ATG TGT
I
TTT CAT GGA CAC ACT GCA TAT

L L P E

C C
ACA CAC AAG TCA ACA TGT ACG ATT
I

T H K 85 T C T

AGT CAT ATG AAT CTG GAT GCA GTT
S

H M N L D AV

ATC ACA LCA TTG GAC GTG TCT CAC
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R2H

A T N R R

o

Y B Gy R GY R Gy e

oy Yy Y Y Y Y Oy

[}

FOAUIR AN RN A~ WO RS OO HUTOO AN AN O R WFIOORHOMUIHFONFN i~ RPWOR RO RO
ol

WMNNONOONCNOOMNOKN ~IN ~IN ~IN I -ININJMNOOIN BNV OO RO O TR O bt s e B bt oS e i fed s et
O-JONIONUTUTR UGB OWROWANUINWN IR OFROO-JONORIOWOROOCE -] ~-I-ICouHROY N PO OEOWUIWWWNN

-229

I K Q S N Q Q
ACC AAT ACA TCA TTC ATC CAC GTC CCA ACA TTA

AGCTATTTCCCTT

S 1 S L T N T s F I H V P T L
AGG AGT CTA AAG CTC GGC CGT GCC CTA AAA GGG ACT TTA GCT ATG
R S L K L G R A L K G T L A M

TTC AAG CCA CT
K P :

GTG TTG
v L

GAT TAC

CGT
R
AGT
S
CAT
)il
TTC
F
AAC
N

CTG
L
TGT
C
CAT
H
TAA
*

TTC
F
CGT
R
TAT
TGG
L
TTT
I3
GAC
D
GTT

TCG
S
AAC
ATC
I
CAG
Q

CAG
0
ATG
GCA
A
GTG
v
TTT
F
ACC
T
ATT
1
GCC
A
CTG
L
CGC
R
CcTC
L

AAA
K

CTT
L
ATT
1
ACA
T
CAT
H
ATT
I
TCT
S
CAC
)i
CTC
L

CIG
L
TGG

¥
CGC
R

CAT
H
CCT

p
TCA
S

ATC
I
CTG
L
TAT
Y
TTG
L
AGA
R
AAC
N
CTT
L
CTT
L
TTT
F
CTT
L
TTA
L
GCA
A

CAG
0
GAG
E
ATC
CTC
L
GAT

D
ATG
M
CTA
L
CAC
H
TTG
L
CGC
R
CAC
H
TTA
L

L
TTC
F
GAT

ATC
cce
P
GCA

TTA
L
GTA
v
CAG
Q
GAT
D
GTA
\
GAT
D
GGC
G
GAA
E
TCT
S

TGG
W
AGC
S
AGT
S
GAG
E
CCT
p
TCT
S
CCA
P
ATG
M
GCA
A
ATG
M
CGA
R
ACC
T

GAT

AGG
R
TGG
¥
GAG
E
ACT
T
TTG
L
ATC
1

AAC
N

F
ATA

TCT
S
GCT
A
GTC
A\

gtaagtaaaattgtctttactatctataactgattcaaaaaggctttctacaattac
atttagtgaccatttataaaatgcaaaccactaacaagtttaggttctttaaggtgt
agattcagatcctcadagaagcacctcacatattcaccaaacgecatgettectttte
tgccagtlactgaaatgcacaggtgttttagcaatttcaagttcaattaagaagtgt
ttacactectetctgecttccactetgcagasaasaaaaaaaasaaaaaaaaaaaa

B 4 cagTLR3 cDNA K5 H I EH B T 5
Fig.4 The cDNA and deduced amino acid sequence of Carassius auratus gibelio TLR3

MEFHARS IHEMER;AEFERSNABR, LEIZHRFS, THAVEERFILRR KARKEHERT, ™ XH
HeHERR , TIR R4 k=R

5'-,3’- untranslated regions are shown as lowercases. Coding region is shown as uppercases, where the upper sequence indicates the nucleotides

and the lower shows the amino acids; Individual LRRs are represented in alternating gray, TM is printed in bold and italic at the same time, and
TIR is represented with bold
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28 & B, 5. 5FEM Tl Sk 31 DNA BT 5BHRBREHT W 195

BT LA E B R MAN RIZ BB 48 F 550 & 695 &
HEBRZEF S 15 1 LRR, X ¥ LRR 535 R K
RAEHERER;704 E 726 MNEEBREREE S
BKEER, BIER D ™™ X ;754 = 897 PRE
BRENTR X, ZWERE—- T EERTFHE
HEXEEARX,H7E TLR3 WiESH ST EE
HEEH(E4),
2.3 RBEESH

{8 i DNAstar 4357 %K 4 1 i) MegAlign 4 H7
TR BHEFH cagTLR3 KER F 5 5 H EHH#

SR P AT FEEES (R D), SRR
B, cagTLR3 RER T 546 . H L4,
BE o R AT SN 4T 6B AR S i R IR S, 5
HELSI R FEME R, KX AR TIR X,
REEBFILENGEHRAMERARNE R, HE
TIR KB RFHER.

B TR EHREERMARTELS D EE
MBI A BED A i) TIRS TIR £ B AR
FRB- HEW T cagTLR3 TIR G5# B F 524k
BERSMBENEMERHEERM S (B S5),

R 1 cagTLR3 SEEF 5 K E & #3448 B FF 51 By — 31 Fu e el
Tab.1 Amino acid sequence identities and similarities among cagTLLR3 and other veterbrates

cag TLR3 &K JF%| full cag TLR3 sequence

TLR3 TIR X FF %)

cag TLR3 TIR domain

— (%) BRI (% ) — et (%) AR (% ) uisirieng
identity similarity identity similarity

gTLR3 85 92 87 95 DQ291158.1
drTLR3 80 88 81 90 NP-001013287

ipTLR3 64 79 66 82 DQ423775.1

omTLR3 60 75 66 83 DQ459470.1

TRT3 55 72 60 77 AC156436.1

HSTLR3 47 64 49 67 NP-003256
mmTLR3 48 65 50 67 BC099937.1

7 : gTLR3.drTLR3.ipTl3 .omTlr3 . trTl3 \hsTh3 1 mmTLR3 4 HAR & E FE DA JEA X B 0T 8 2168 7R 07 81 R/ R,

Notes: gTLR3, drTLR3,ipTlr3,omTle3, trTlr3 , hsTlr3 and mmTLR3 represent amino acid sequence of TLR3 of Cerassiu auratus (goldfish) , Danio

rerio , Ictalurus punctatus , Oncorhynchus mykiss and Tekifugu rubripes . Homo sapiens and Mus musculus , resprectively

cagTLR3
drTLR3
hsTLR3

cagTLR3
drTLR3
hsTLR3

cagTLR3
drTLR3
hsTLR3

A5

QGWRIQEFWNIMVNRME ASLEDESITEGRYAYNAY I THSAEDRPWVERSLLPLE—DEKF 781

QGWRTQE YWNTMVNRMI GSLKDAKVTEGRFQFDA: T THAGEDKSWVERSLLSLE—DKDL 783

] —FKEIDRQTEQFEYAA Y I THAYKDKDWVWEHFSSMEKEDQSL 784
. co elekdekr ok kR ok k)

Shokkek, KRk kKK,

HFFLEDRDAVPGFSQLDTTVENMGQSRKILEVITEKLLEDPWCRQFKAHHALHIQVMEDNR 841
NFFYEQRDSTPGHSRLETIVDNMVYSRKI IFVITEMLLKDPWCRQFKAHHALHHVMEDNR 843
KFCLEERDFEAGVFELEATVNSTIKRSRKI IFVITHHLLKDPLCKRFKVHHAVQQATEQNL 844
sk ckedek ok krocek: o ckekekskockekskek skekisksk sk orskek ckeksk: i, ikik

DSLILIFLQDATDYSLNRSLHLRRGMLKSHCTLHWPLHRERTPAFHQKLRSALASTNKVN 901
DSLILIFLEDVTDYNLNRSLHLRRGMLKPKCVLYWPLHKERTPAFHQKLRSALASTNKVN 903
DSTILVFLEETPDYKLNHALCLRRGMFKSHCILNWPVQKERIGAFRHKLQVALGSKNSVH 904
ks seskoosksk s o skek sk ook kekelokekask ) askosk skek s oosesksk kel ek ek ok ok ko

cagTLR3 TIR 45 & 2 M JF 5 5 &rTLR3,hsTLR3 TIR 45 444k & 2R £ 51 #Y e X

Fig.5 Alignment of cagTL.R3 TIR domain amino acid sequence to
corresponding drTLR3 (NP-001013287) and hsTLR3 (NP-003256)

5 TLR3 A MHXNEERREA TUKRE KERERISFRSHIER " - "BARE "« "EF—BHNEERMN
Amino acid residues important for signaling are marked in gray, and those involved in TLR3 localization are underlined. “ — " correspondS to

»

alignment gap, and “ * "represents identical symbol

2.4 cag TLR3 MISNER L SH T RE BB
cag TLR3 M5 451438, 3-D S5 #4 F1 AAH DL 4544

ERERWHAE 6-A, & W IE W L, SWISS-

MODEL R 55 28 #5531 i) cag TLR3 Ffl 41 Bt 4k 45 & 1,
=442 UR,In—ZHpIBLRE, h pdd
Viewer T it B HIBLRE R FHREN 42 A, P35
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B 6 cag TLR3 fISMECIRSS & B = 45 M B AL
Fig.6 Three-dimensional structure models of Carassius auratus gibelio TLR3 ligand-binding domain
BOR=SSGHH A LRE QRS RIFHE; (A)cagTLR3 ML R Z5 & BB (PDB 2202A) M) X - &M S RE =R 50
BAKNES; (B)cag TLR3 BIMEAL GIRA 4 T "R B 14 N- ERPBEAAS; (C)F FHM TLR3 KA IAL & B M
HEF LRR PR AL
the 3-D protein models were constructed by comparative protein modeling program SWISS-MODEL. (A) Three-dimensional model of TLR3

ligand-binding domain from Carassius auratus gibelio (with green helix) superposed with X-ray structure of human ligand-binding domain ( with red
helix) ; (B) indicate the 3-D model of Carassius auratus gibelio TLR3 ligand — binding domain including 4 disulfide bonds and 14 N-linked
glycosylation sites, reprectively; (C) Side view of Carassius auratus gibelio TLR3 ligand-binding domain shows the two insertions at LRRS 8 and
14, reprectively

SMER 90 A, EHREN 35 A(E 6-A,B) ., XS 7 cagTLR3 MESMBC/A 45 & AR EE I N 3G A
MR EE R REEEA N RBKRES  LRRN-KN S (LRR-NT) , &= [H 4 8B & X F
(26 fiBl 694 f1) , A EH NIGHES AR EAA R (hairpin loop) , 38 Cys28 F1 Cys37 Z M B
i ZHnsRpTE 2 (B 6-B), ¥ LRR-NKIRZH G
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28 & B, 5. 5FEM Tl Sk 31 DNA BT 5BHRBREHT W 197

B—RIPTHBITELEN, XE BT EH R
TLR3 Jfd 51 Fc #4645 & B U f& 1 )R T, 15 > LRR
XPaEsERd Kb G- K p-HMBRENT
HREARER, HB R p-aEE T RN IR R
#H¥ (B 6-B) . LRR 8 #1 LRR 14 & 7F F Bt 6 A &5
¥ (& 6-B,C), #£ LRR X 2 J5 & Ml 5FikéE C %5
# ¥ (LRR-CT) , Hi#k Cys647 #1 Cys675 5 Cys649
M Cys694 Frl REIBIAN B EE , 2R EF
MZERIZHW (B 6-B), BREBR=A_HHE,EHF
—NEFETF Cys93 F1 Cys120 Z[H] .

cagTLR3 /ML Z A BETE A EEN o
A AE Asn Bt N-EER 14 RO S
(B 6-B), cagTLR3 MISMELALS &M RE, LH
R N sl C Wi W3R BEREL A R KD,
2.5 TLR3SFHHSH

% Clustal W X35,k Ff MEGA 3.1 B)F
B9k A BE X 5 R F- 5 (UPGMA ) , & 1000
K ,gap AL AR BT Z2Y# TLR3 MRS
AL (B 7)), E4n %48 A Bootstrap i+ B &4
THERE, BFERMERT cagTLR3 5&F
Y TLR3 RERFHIMHUBRE, SFREW,
FEEMNNRERASHE NS A TLR3 FE M
RENPEH NG, 54 E 3D A F A
MR, 5 AR R EERIT,

99 gTLR3
e g I
99 L 4rTIR3
ipTLR3
omTLR3
5l trTLR3
—————mmTLR3
99— hsTIR3

B 7 TLR3 &HEHKREN

({8 Dnastar 3%t £ B R M7 BT ER)

Fig.7 Phylogenetic tree of TLR3 proteins

(The tree was constructed by Dnastar using

Maximum likelihood of the TLR3 proteins)
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cDNA sequence analysis and tertiary structure prediction of
Toll-like receptor 3 gene from Carassius auratus gibelio

QIAN Xi, HUANG Xu-xiong, HUA Xue-ming, LENG Xiang-jun, ZHOU Hong-qi
( Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources Certificated by the Ministry of Education ,
Shanghai Fisheries University , Shanghai 200090, China)

Abstract: The full length cDNA of Toll-like receptor 3 were cloned from Carassius auratus gibelio gill by means
of reverse transcription polymerase chain reaction (RT-PCR)and rapid amplification of cDNA ends(RACE). It
was a good data for further studying the function of TLR3 in immunity of Carassius auratus gibelio. Sequence
analysis revealed a 3170 bp cDNA containing 181 bp 5'-untranslated region,283 bp 3'-untranslated region and
2706 bp open reading frame( ORF) which encoded 901 amino acids with predicted molecular weight of 10 219.8 u
and theroretical isoelectric point of 8.06. The deduced amino acid sequence of Carassius auratus gibelio had high
similarity with that of Carassiu auratus ( goldfish) , Danio rerio , Ictalurus punctatus , Oncorhynchus mykiss and
Takifugu rubripes . The similarities were 92% , 88% , 79% , 75% and 72% , respectively. Molecular phylogeny
tree also showed that TLR3 of Carassius auratus gibelio shared high homology with TLR3 of Carassius auratus
gibelio and Danio rerio . The full-length TLR3 of Carassius auratus gibelio contained a signal peptide in the first
21 amino acid residues, 15 leucine-rich regions (LRR) from 50th to 695th amino acid residue, a transmembrane
region (TM) from 704th to 726th residue, a Toll/IL-1R homologous region (TIR) from 754th to 897th residue.
Alignment with amino acids sequence of TIR from Carassius auratus gibelio, Homo sapiens and Danio rerio
indicated, Phe728,Leu738,Tyr756 and Arg736 of Carassius auratus gibelio played an important role both in the
receptor signaling and intracellular localization. The three-dimensional structure of Carassius auratus gibelio TLR3
ectodomain ( TLR3-ECD) had high similarity with that of human TLR3-ECD and showed horsehoe-shaped
solenoid structure with predicted inner diameter of 42 A, predicted outer diameter of 90 A and predicted thickness
of 35 A. Carassius auratus gibelio TLR3-ECD possessed 1 disulfide bond at N-terminal and 2 at C-terminal. The
extensive B-sheet on the molecular’s concave surface formed a platform several modifications, including insertions
in the LRRs and 14 N-linked glycosylation sites.

Key words: Carassius auratus gibelio ; Toll-like receptor 3( TLR3) ; rapid amplification of cDNA ends (RACE) ;

sequence analysis; protein tertiary structure; bioinformatics
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