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Toll #£5 {KH 3T it &

Tk BER REHE*
G RN KA EE TAZ 25, XM 450002)

BE

Toll £ 4 (Toll like receptors, TLRs)Z if F £ I H4&Z K IEM—FFRF| AR, AL

A RF AR S KAFHE S e B 54 T AL 448 S 69, Bit, TLRs AR A ZABA LA E
B35, BFT3F TLRs 89AFR 5 B P LMy, Bedk. {2 5@ AR AN A%, I3 TLRs B 7749

BRI R — SRR
e 3]

Toll ¥ 5% {&(Toll like receptors, TLRs)& B & £
HEWEIREERED R, EAAMUERBIIE R
BFERAHILEERD, MATAENESETRAEE
BAER, BRI, 518 TSI K D4R . Medzhitor
LU R R ER I — N A KA R TLR, 5
Wi A TLR4. 4501k, EshIHP e RN T E
15 F TLRs (EABHEZERIL 11 A5, B
TLR1~TLR10 £ TLR14, /> /31X TLR10, (HK
LT ABE K TLR11~TLR13) @, B 7E3 & kB
T TLR15 B, TLRs i +4) &2, FERETH
4. ENAR. SHEZAK. T HEHR.
B EAHMLA K% NK 40f8. H A%t TLRs AR F 4
W SRR AR 2R SR A AR
REESEBMERK LHNAEE T ARBEER
THE.

1 TLRsHIZHREEHIFNEC IR

HFLBYI I TLRs [F] SR 88/ TLRs —&E, FE T
I B PERE 2R [ (type I transmembrance protein), 2 i
3IATHREX MIRR: BEAMX . BEEX AR X . Mgt
X2 E & REMEHEF¥(eucine-rich repeat, LRR)
I N ¥, 29 550~980 MEIERRA K, S5 X IRM
AR R R RA IR R A AR
Mg A X 5 A AN E -1TZEIL- IR A X
ZEF AR, HFR A TIR 458938 Toll/IL-IR domain,
TIR), 48 200 MEEB K/, & TLRs 15 514515/
KT . TLRs XFRFER K 4 E T KR 5178 2
MIE S TS, HRBAL SR F KR
BaHWfESHSR.

5T R I TLRs KRR A FI RIS X B R R 2,
FRAFR TLRs B IRBIA R EC AR 1), IREIER

Toll BESZ A%, i, 4544; BiAh; 558

7~ LRR BH WE TLRs SEAAS &AL KR .
TLRs 72 [&H M A a8 IR 5| 52 44 (pattern recognirion
receptor, PRR)Z —, iR R AH K 70 FHE
(pathogen associated molecular parrerns, PAMPs) K
EEA A RS. TLR2 55 TLR1 B TLR6 454
SRR, ATLLRAOEHAEEER. SIREE
BH. BEREREER S, £ RANEIKE
¥ (peptidoglycan, PGN). =2 £ -A B, KH#E
o BE BB iR B L (gly cosylphophatidylionositol,
GPDH#EEH. WEHMEIIMNEED A, SR
4 LBEAR CHERE S . A SUBRFE B #77E TLR2 [F]YR
TR, (HHFFE AR MR E .

TLR4 fEN FARBNEPTHRERHELEE, X
BERHRER _RGES S5WAERN. BT FEZHE
(lipopolysaccharide, LPS) {5 5 ¥ T 2 M6, I 7] AR
Bl oA — 26 > I M R Y PAMPs, B3ERAEH
60 (heat shock proteins 60, HSP60) "\, £, i#ifk
FRENAEEED. BIRARKREBR. SHATE
HI# R 50 E H 65 (mycobacterial HSP65, mHSP65)
&. INEFRRY, TLRA &L g YR HEBCAR A 524,
WAEEHIR. AEBEERR. d4485F. WB-
prmE 2. MRmEEED A &,

TLR3 . A] R [FE A8, RBIA L& BHEs
FMXUFE RNA. TLRS AIJERRE R {4805 TLR4
TE R IR — Ak, — & #RIHE R H (flagellin) ®.
TLR7 1 TLR8 AR BRI E & SH AR
HiUE RNA (ssRNA), WAl RG] G sk, M2
Wi . TLR7 JRAR5IBK MR . TLRI 7] LA
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R RA 40 % DNA F 3E B 240 CpG 7
(unmethylated CpG DNA motif). TLR1 1 TLR6 A
HERBZAE, % 5HM TLRs ERRE_Rixs5
R ZREBE A IR — RE e k%S . TLR11 X T
REAG B AEEE/EAD. /55 TLR11 MECEE
W W pRAEFEE R, WRBRBUAEREEAS. R
&1 ) TLR13 FIH A FL3h 8 TLR10 BIECAA i AE
# ., &I TLR14 A1 TLR15 H A4k 76 /N RAS 44 A
RI. A ILEMREDRAAMAENIIE TLR14 HIRIE,
I BT LGRS A LPS 10, b B RN AL
W& IA TLR14 7776, TLR1S ¥Rk FESK
R IBVEEERIEBE, vTLARAIS TLR2 (44
LS AH B) O BC AT

2 TLRsHIfER{ESH# 3112

TLRs (5 S BHERE AN T RIEEEEM.
#EFE LR F 88 (myeloid differentiation factor 88,
MyD88)s TLRs {5 il i P EE AR EH, K,
A LLRYE TLRs 15 5 SR &% H MyD88 1%
5% TLRs /5 S M2 4 MyD88 & #it4 A JE 4k s it
S EEBHAUY, MyDSS KM SRR EEN T
MR T A, T MyD88 JE{KHitE {5 5
FEN PSR FL(DC) 1 R B B oAtk S i
WS F i MHC. CD80 ZHEIE,
2.1 MyD88 &k #ilt(5SiEi

MyD88 H — NN i Jt. 1 45 #35k(death domain) !
—A> C ¥ TIR 5438, 7E MyD88 K #i 1115 5 i B i

Table 1 TLRs ligands and their origin

Receptor Ligand Origin

TLR1/TLR2 Soluble factor Neisseriameningitidis
Triacyl lipopeptides Bacteria
Yeast polysaccharide Fungus
Gpi anchored proteins Parasite

TLR2/TLR6 Diacyl lipopeptide Bacteria
Lipoteichoicacid Gram-positive bacteria
Yeast polysaccharide Fungus
Gpi anchored proteins Parasite

TLR3 Double-stranded RNA U1 Virus
Poly inosinic acid cytosine nucleotide Synthetic compounds

TLR4 Lipopolysaccharide Gram-negative bacteria
Paclitaxel Plant
Fibrin Respiratory syncytial virus
Heat shock proteins 60 Host
Heat shock proteins 70 Host
Heparan sulfate proteoglycans Host
Fibronectin Host
Fibrinogen Host

TLRS Flagellum Bacteria

TLR6 Diacyl lipopeptide Mycoplasma
Lipoteichoicacid Gram-positive bacteria
Yeast polysaccharide Fungus

TLR7 Imidazoquinolines Synthetic compounds
Loxoribine Synthetic compounds
Single-strand RNA Virus

TLRS Imidazoquinolines Synthetic compounds
Single-strand RNA 112 Virus

TLRY CPG-DNA Bacteria or virus

TLR10 Unknown Unknown

TLR11 (mouse)

TLR12 (mouse)
TLR13 (mouse)
TLR14

TLR15 (similar to or identical
with the TLR2’s ligand)

Protein of urinary tract pathogen
Profilin-like protein

Actin-like protein PA19 I3
Unknown

Lipopolysaccharide

Urinary tract pathogen
Parasite

Protozoa

Unknown

Bacteria
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FitfEH, TIR £35S TLRs M TIR 44, TN
MBI 5 AR 1 2 AR FH S BB (IL- 1R-
associated kinase, IRAK)IZET- &M T AEH, &
R IRAK ZBIZ AR 51K, £H TLRs @ L MyD83
BUE IRAK F PR FE R F 32 AR AH X H F 6 (TNFR-
associated factor 6, TRAF6), TRAF6 ¥ EE 41 4t & ik
J&, BRHEAERKET BIEILEES 1 (transforming
growth factor-p activated kinase 1, TAK1)FI{E 433 R
TR B 3R RO B S (mitogen-activated protein kinase
kinase 6, MKK6)¥& T i1 NF-kB. JNK RI{g 75
JF LR B (MAPK) p38 5 S8, FSEL4H
MR FanIL-1. IL-6. IL-12 Al TNF-a & F %
XU, ZEARE 1Y TLRs, X TLR4 {55 8 B
&% . TLR4 MECARIRAFEHALE A9 CD14 F
MD-2 %K [FI4E A : TLR4 X LPS BA BRIISER S
HEERFESH I, T CDI4 Bt 555 SIhkeHE
RILHXT LPS ST MD-2 5 TLR4 &8 )5
A A& TLR4 BYF8E 1 UL RSt LPS FBURk
2.2 MyD88 JE{k #1415 S @B

MyD388 [FI¥E & F #) & LA MyD88 1 55 1] TLR4
ANBRAR /N B SR A0 i ) R R 3R 7R MyD88 JEAK
WS S W IR OFELE. MyD88 RIVFE A& TIR 4
I %78 B A(TIR domain-containing adapter
protein, TIRAP), .Y MyD88 ##:#FE [ (MyD88-
adapter-like, Ma 1), '© 7 TLR4 /1 F ) MyD88 JEAK#t
HESHEEREER. EXKM—FES IFN-B 1
& TIR &M% E A (TIR domain-containing
adapter-inducing IFN-B, TRIF, 504 TICAM-1) U6}, £
5 TLR3 1 TLR4 4 3 ) MyD88 FEK (5 5 # 5i&
12, 7E1X— 1 F29 IFN 155 B F 3 (IFN regulatory fac-
tor 3, IRF3) K EE(EH, IRF3 BT —MBERILK
BEAM, RREREERAENARF, ETELLIHEER
BRI R, HEOFAEMERT, e RE —MEEXR
i, BEEZNMER, 2 DNA 4 &4/, i—NR
F K2 IRF 45 & G5 A33(IAD) K 5% SRl 45 M ik
IRF3 I FiEMH 2 MR E R im 2 88 &k 2 BRBR
A REEHIFIUT, SHRBEEE IR P 4K dsRNA 7]
DL TLR3, TLR3 #3% TBK1, TBK1 1 IRF-3 K3
FR v 42 MR A BER AL, BERR LI IRF-3 M40 i 5t
HBRIMBZKN. KRG IRF3 5T R RN
#3(IFN-stimulated response elements, ISRES)#% 5 H
PR HE ISGS6. IFN-B B R MBES, 5T
KINES 1 8518 BB E A #ES 1T (calcium/calmodulin-

dependent protein kinase II, CaMKII)Fg T 1] LABGE
MAPK HINF-xB {5 S 4k, &k vl LB B 5 K8
TR N K B4 & FH 3R TAKL 1 IRF3 1,
CaMKII 7] DA% TLRs BoAkBrigd, Kk, CaMKII 7]
DUB I % TAKL A1 IFN K& TLRs T/ F 0 %)%
MN& R .

3 TLRsSIGKRMHAR

T TLRs Rk 56 RAEFZRE A e
F, Bk, HIEKRMN AN AE EEZRE .
WA SR AT FoAH A B I IR PR R A ¥R 9T &
FREEMEME R H R BN RRIRAE T HH B,
Nicol Z20 IR/ 77 3% B HIV 7% 8 1T LUB T T Toll #E52
A2 G 58 N 2B i A2 A I SR PRI TNF-a & G, M
TIHEIPUR R RN B RV . West 2521R I TLRs
1] MyD88- 4k i = 518 B% 7E P BB AT 1 F) B %8 =
B EE/EA, Jin EH A N- ZBE R ER
AT DL FF BT 28 A TLR2 #0 TLR4 f3EME, Mo
/D& P& (reactive oxygen species, ROS)HIAE K, F H
REWS B B TR R I T 5 | R MR, R
B TLR2/TLR4 7F R (I F BE i 4 A I AR P B S0 M
YEF . TLR2 ] BATE fili 58 BRY& F )38 T B BUE
ARG LIERAIE, 3 IR LB T E 5%
S0 SORE SR RN AT AT, AR AR TE 281 28 IR G oG
2T BT MR ERY, TLR3 XMHBR FIAV)5IE
FIfit R B — € M S fsIE 2, 20 RIS ETE
TLR3 #5/ RAANE KEK IAV 1745, 1 TLR3 &
/N LG B R T LB B, R TLR3 5 IAV Z[A]
FIA B AR 5940 THE RIZ N R .. Oliveira %23
7% B TLR2. TLR4 1 TLRY 7E47 E AT H 51 &
RBRNAPREEH, LFLULTLRY BARE.
Sheng %F29R H H B FEAUREFRR T~ T TLR4
FE /) B SEAR 4t Y IV B B 4340 0 T R Rl B RS AR Y
DB, BANERIL TLR4 ASP299Gly 2515 &M N
KT EEREMTTREMERY, Barber FNHIARMN
TLR4 mRNA 13 299 i E ERBRE R ERZ 7 el LA
5142 TLR4 £ FRIE =%t LPS BRI, AT
ok T Bt 5 S B MR MLAE AR 78 R R fER . LPS
AT 1455 B8 A TLRAFINF-kB F A A5 HE e,
T LR SR 2 T LA TLRA 4 R il A fI R 1K Mt
#0145 NF-xB 135 1. El-Achkar Z£6075 SE36 o &% BILLE
& G PER 2 A R ERERT, AR T LU TLR4
FESEBEIE—RIIMRIE RN, RN TLR4 5 HAh
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PRI PR 35 [E] 16 F TG A B A . SKE R BHZE
B 1 (pycnogenol) AT LA S 40 il TLR4 4+ 5 B g
93 AR ER RIS B0, XA A F ISR
Wik — PRk E. ERZBRARIETIES
FEAGUAT LLRS B & PUR TLRS AT 55 A S 1% 40 i
RIS AR A B B LY. AR TLR6 5
TLR2¥FL[RIVEF BT LA 52 AR SR 48 i PR 4344
1AL T A MOE R4 IL-10 B3, ] IL-10 7
RIZHR R EBUREE F LaV B RENE R RIEE
EER . Pfaller AL KIME - 48R E R A IkB
B o EREREYWRTER, Mm#liH TLR7/9/MyD88
FEEEBRN SN TRENTE, XY THENRE
()RS R SR BLE. sS55I TLRY 7] LA
AELFEFEMM P RIE, FNERET BT I8
£ 5 5RAEF RS, /R 7E EIPIRGE %
RN FE S TLRO A2 B EZE/ERCS. Baron FPO K I,
TLRs FI0E LA B85 IFN-o P2 AR R % T 48 e i)
RS A — B IFHIVE R . TLRs RYBCAAT] LUE
H GBI Z R A, AT S T e
FEAREEL TLR FE0E UK RS IFN-o 174K
¥EH). Bertin FPHF5 R B CpG /57 LLUE i TLR9
M 275 A L S AN S R 40 B Y B, Sk TR
KIAIT IR T H I &S, WAMNERILAZE TLRIO
PP X AR R ) R AR S5 MR R T — M B HE E
A R AR LERS,

4 FRE

HATHRF 58 &+ T TLR2. TLR3. TLR4.
TLR5 1 TLRY, X} At TLRs B AT 8. FEE
BRI — RN, R AN TR B A 3 FE ) [R] et
RS SR 2 B < T TLRs F 13 B{E B AT A 403
BERMBET. B, £ ANER/NRIE R TLRs HIZE R
% K? TLRs MECAEMERFEH £ /07 TLRs Z A
HMEXRUREZMHXRTHIRATERNESH
SHRBRESTHE R A2 B BRI TLRs {7
S FRRETEAEHME 5E? TLRs 5 Nods
ZEIEERERNBR? 5%, XEHFEAME
— BRI R A R BB E. B4k, TLRs ZEIRK B
PR B4 AT B 1878 TLRs B AR A F B R B 5 i
Mo AR TLRs ZEF S &M 5 R EER . ME
e 5 RE M o3 S5 7 2 18] B 26 BRI ST AR XS BBER N,
EMERFE—PEABR, FERAWE SN ETAEER
HRCGE B A B B R R R A YT . BT BUEE

PO 128 B Ft TR B S 35 1 T B (B A TR B
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Abstract

Toll-like receptors (TLRs) are one of pathogen recognition receptors which have been discov-

ered and focused in recent years. TLRs play an important role in junction of innate immunity and adaptive immunity.

Recent researches of TLRs involve in their structure, ligand, signaling pathways and clinical application. This

review will focus on the research progress in TLRs.
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