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WE: TOLLEZE (TLR) RES5RA/GENTERANZRZ -, SiFLHEYRS
R RO YR [ G o T PAMP 2568 /5551 MyDBS KBtk sl itk 2 5 o
FHRHFESESER, 518 FFEYERN . 06 SIRERE ORISR %R
WT#E TLR2. TLR4 iR%|, HSA0RAHME TR AL+ R AR R & F KT 7
ERFEERARA. HlEUTRAHEEAR (RURSELY), @3 TLRs 3%
BEERRER RGN, FRBRENSEERLSHHERALHERBCIMT S
TLR2, TLR4, CDI4 %5 &, 7RI, EMMMEX CXM Mk, FRPEERLH,
TiAREFARE TR0 BTEREHRE A 5 B A SRR AT 3078 TLR2 . TLR6 57 % — %
&. BZ, TLR SARREHEEFRIRAEIH LB EERAGSEFRESILHNEA
PR Sat, WhEERRRENERRTRETRAEESL
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Abstract: Toll-like receptors as the main partien recognition receptor involved in innate immunity can respond to
the PAMPs of many microorganisms. After binding with its agonists, TLRs can trigger the intracellular signaling
transduction and induce a series of physiological processes in MyD88-dependent or -independent way. PAMPs on
the cell surface of common fungal pathogens are diverse, such as glucan, mannoproteins, the binding of fungal
PAMPs to TLRs and TLRs-mediated regulation of immunological defence and tolerance of each fungi are distinct
as well. The unique glycolipid present in the cell surface of Candida albicans phosphelipomannan can be recog-
nized by TLR2, TLR4, which induced the release of proinflammatory cytokines and promoted the recruitment of
neutrophil cells. The major capsular polysaccharide of Cryptococcus negformans was able to bind TLR2, TLR4 and
CDI14, which might have a ¢mcial role in mediating the celtular internalization and phagocytosis by monocytes
and neutrophis, instead of inducing secretion of cyto-kines. Aspergillus fumigatus may escape the recognition of in-
nate immunity by taking advantage of phenotypic swithching ( yeast and frypae) through TLRs. Yeast zymosan, a
cell wall component of Saccharomyces cerevisiage, has been shown te activate heterodimers consisting of TLR2 and
TLRS. In sum mary, further studies on the interaction between TLRs and its fungal ligands as well as the regula-
tion of intracellular signaling transduction will contribute significantly to our understanding of immunoregulation of
fungicidal disease, eventually provide some way to cure the fungal infection.
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ERARRELR, FRHERRHAEEE, RegiEREmEF AP ¥ e
HER, REBWHREAAGYARER, ShTHEN™ ENEEERU G RE,
HEABRRMHBRANRITE, B AMTE8AHF — S AR M T ik,
UCHARR S & B, TOLL A3k (TOLL-like receptors, TUR) fE45 40 B A 8 1R 1
FEEEZREM, MRESHSRAHT RN A TREN —RRER N R R
BTG T g

1 TLR @4y

L1 TLR BRR. 58547 TOLLEARPAERBEPAH, R REEIE,
A REEN G AR REWRR AR RN, Ry, EWIAHaEC 20
10 #5 TOLL B RHME G, 4% TOLL #3244 (TLR), #HE TLR 1 ~10, TLR
MR A E SR EREEFFIEH (leucierich repeats domain, LRR domain), £
SEANE; THAXS—BS L1 SAVHEARSERBENRENR, BKb
TOLL/IL-1R (TIR) X3, i3k TLR Fi#fs 595 S, TLRs TE RFHA (#E/ 3k
WE) P AEREY . TIR FEEag g, FHRER. BAK., SRRGER
(NK #fffl) E3Rik; TLR2, TLR4 # TLRS FE KA TFE T. B, NK 408 LIS a9 S e 40
B TLR3 FERZTLHRMRIZORAA (DC); TLR6Y 7 Rk FLMAM; TLRIO
FERATHREHEAS DB RS,

L2 TLREERR, ESHESRANSHEMERE TLR 210 5#0E Y B ik
(BHEFY) WmIEMAES 7 PAMD { pathogen associated mwlecular pattern) H &5
KIRGH SN RE I 51 & {& PRR ( pattern-recognition recepters) 22—, TREMIHBIZE
EHEEMBEE (LTA). IR (PGN), S 2 AHE. gim@iEkissl
(LPS), @A E, HW. 26Tl ImaE 2y, #5355 M7 4 fXUEE RNA LR
HEBRNPIET L CoCDNA P51 %, EEMREDFIRNABHRLEGTHRIEEE
A . 5 PAMP A1 &I BIELE TLR, BHMATER RESES, $i% NF-
«BEFRRETF, JIREMAHHXMEE THHRENW, ML, L6, ILS, IL12,
IL-18 1 TNF-o %, BETEFSENR/ EREAIAT . SRR A . 2 0 M 28 R e s A TR A,
HYEXRGHARAGRERED, B, TLR FrMEREREEKR, RERE
% B7 UM TRAKREBE FHLW, ATTEST T aRMELmEEe .

TLR A Y ER M EREHRARNESESEREN S —REFMMLES MyDSR
WAL, BIiE{ki TLR f9HE TIR £5H3R15 MyDB8 M in B B AF il )5 &g 1k, 3%
{LiYy MyD88 7] i3 TRAK BESEAR L. J5 & 3F 0 3R ML 3R 9 O MU SR FE R F 32 kA 2%
HF TRAF6 (TNF receptor associated factor 6) . &4k /5 R TRAFS @i E KA F
TGFB 5L 3 K8 ( TGF-Bactivated kinase, TAK1) HIIKK (IxB &) {55 &EE, {ii NF-
kB IMHEER (IkB) BFRILTIFEME, B MyDR8 MEEN(ES (NIS) RE, £
NF-«B #GEBIHN, BOFMNER KRR, Z& MyD8s Jeik#im . Hiilg 3 By
1 TIR S5iysandE MyDRs BEESEEBNEE, ¥ % TIRAP/MAL, TRIF/TICAM-
1 LR TICAM-2/TRAM B 8™ . ¥4/ Bk N TIRAP/MAL % (4 93t B AT BHE LPS %%
PR ZEAR A0 R A SR, T TRIF/TICAM-1 B 5T TLR4 . TLR3 4 ¢y NF-«B A+
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HEEFHETFI (IRF3) W42 TICAM-2/TRAM 7] #35 IRF-3, IRF7 F1NF- (B,
BT e ERE TLRY £ FHESHIFER T . BEFRER, d3x3
MEHEED TR SSHE MR D, T2 LPS-TLR4 A+ R 7 H F & MAPK
AETE, {HXT TLR2 /519 MAPK 305508 2 MH{ER ',

2 TLRERREHRIRBREETHEAR

2.1 R TLR MEE PAMP HENMHEHERERER, QIEHRE. AKE.
HESEO RS M REAMHEERS, TINHEEEN PAMPY , B AR
R —FEE R 4Y, IS TLR2. TLR6 A RE - B&™™, BSH S8 PLM
( phospholipomannan) & 5 5 & Bk 1 40 S % T8 & — Feb I 4% BOBERE 1, WTLA TLR Rk #is9
BT BLE 40 NF-«B Al TNF-o, f£= TLR2 B9 4R JLE R EEF= 4 TNF-a, T
TLR4 i TLR6 SRFG IS VEARM 7= M 7K P FRE, XIRAIS R —Ffh PLM T LUK
JLRRARR TLR £ 58 H 98905, SR Skt % %8 GXM ( glucuronoxylomannan) ,
R RIBRERE A M £ 2 R 4. Shoham £ iE AL BT A, GXM AT LA
HIBA RIS AR . B AIM B NF-«B B4, JFRERUEA TLR4 fI CD14 4%
TR LT 4 SR 40RO PR # NF-<B 80 B B0 . SXIEHT GXM T TLR4 151, sh, HE
VAR BE AL AR — 4 DL EAOSRYE (1. 3) -B-D- B8 7T LA B B 08 40 B 9 NF-«B,
MyD88 R¥iE T EERES T,

2.2 TLREEARFAFERER

2.2.1 OEEHEFEBRE: S50 SKEREM TLR =EZ TLR2 il TLR4, Netea 4
FRB, AR SBREAE TLIR4 BFEEE (TLRA™) SAEAMERKRSEFER/ R A
PEHA R AR, RE RN s AR B T KC M g MIP2 RSk FE TR, |
FAESBERS T RE WM™ 4 TNF-o. IL-1B MK TEHFRZEW ", A&sLR
R, AR I B 4 S AR f TNF A IL-1B B B 4-TLR2 Siikprimsl. {5 TLR2 E
BERG/NREF AR B e, HX SRS MR A E M EY; E XM/ R TNF-o.
IL-1B. IL-lo SX3eE0 s M B F 8K B %, EXF 8K A fE 3 R IL-10 #
CD4° CD25 " ¥ T iy kK FH BV, i Villamon &% B8, SEF4 R,
TLR2 # B GRMEH/NEE WATH TNF-o . MIP-2 {50, A7ERE N FIE; BEA R
TR B 6 S0k A B B RN RS R e . BARALRERIAG—,
ERE R E RS AESRE, HATEE R TLR W RUES B S RA S HRE T
RBARH R AN R ESEN REENHORASEE AL R, B, Roeder %
FHY, EHMACSIREMET AN E W E ML TLR2, TLR4 /5 M7 8%
NF-«B, WixtFATE 2L B0 68K (UL TLR2 A R0 F R, xR EES
BR T EHIRARUL RSN, BATRES | PAMP WS RE M S8 TLR2 A+ S5 B 40
WERSE . WAh, PUELEZE 0TS 00 1 S B 0 I A R S WA T K MAP ¥
. INK, ERK 3T C-Jun/AP-1, NF-xB MBE, ME# HESEERMAY He-
la #iffi QA NF-«B, MAP (88, P38 B01E™ . #Rciess B2 57 a0 5B o] g 2
FHESHENH & TEAR R M MRAR R S8, AN G 0SB
Bf, HEMESHFBREZ AR,

2.2.2 MWghEMY. ¥4, TLR4 # CD14 0 fiitR &5 T8 MR B E R
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lii, HEH TLR4 #1 CDI4 )5, MBS H LW A BB SR BR R TNF-o 2531,
M, Mambula 25 £ 902 TLR2 §1 MyD88 25 T M B4 A # TR 4 HIA0 A R
B TNF-o B9/, 1 TLR4 B ERFGR/N RAEF £ RE L, 18 2 700 F i
F TNF-a M8 EEH™, G862, TLR M TLR4 7678 T 1R BIBOR# AT IEB0m 1 40 i
EMOEAT. BeNBETREER, XNHERENERERESEIRERES
MHAARIVLEI TR, Netea S I, WM B EATFMELE RN TLR2, £
SHME T, BRAMERTHSE LT TLRS 3% TNF-a. L1 @4, FEi,
BT TIR4 {55k, MHIMER 4TI LI &M TLR2 4 S 58 110 g B, 5
PR 7S A i B B 24 FT RBAE S TLRs gkt KR pIE B K 01N, M h B e L i E B A
BA] AL B — R kAL O

Figh, MyD88 BREEH/NRITEIEM A G SR E NS BIEHE, Thl KK
(IRPTRES DC HOER B X); Fedt R4l (PMN) MEMIEHZHT . g
MyD88 ([ SFEX P M E BN R REEFEXEHE, R, MyDSS HEBGH/ R A
TERRM BB D AENE , XESR, TIEEH MyD88 JEMR#I 7 49 TLR i& B /FFTE. Bellocchio
IR, SRR B TLRs 48 K5 08 55 At Thl R o i e A AN AR,
HBE PMN £ DC SRR W SR M8/ X/ME R, M54 R4, MyDS8
B/ BT SREBSNELMNREY, ERSBREREDHRARG TR,
TNF-o B4t TR, T4 MBS AR TS, LESMMNEN ARGk
B RAREATFHBREARZRRWE ", ARG ERE S S REE.
223 FAEREEREE: KM RER, FEEREERNEZE GXM 775 TLRY H
CD14 5%, [Fit, CD14, TLR4 TIEEFE/ T A MMME. MM Rxt GXM #iTMiL. &
MehRTEREM. SEERAAK, MyDSs BFE iR ARk ER RENY
BRI RIS, FIEMH TR, B, e XM wEsS, E5T
WG, TR A B BRI /I B 14 R G Al il B0 6% 48 5 40 B D5 F 40 TNF-qe, IL-1 725
ARF, XA EH B BERE RGP TLRs TR A 5 SAMEE Fr 4w, B,
FH RRRES R BRI TLR2 R/ REVHRFEREE, (B4 TLR4 3L G/ Bl
WAKT . GIRBR 0BT 0 5 4 BB AR B R, TLR2 5 MyDS8 &
E1EA, T3k TLRAPY . B4h, GXM W% S RE W4 M Fas 5 S BARE FE, B
TR FERES 5 Fas S RHKPRER™,
2.2.4 HEHGEMKYE: TIR2 614 Dectin-l YRIVEMH, Xt FCAHEE T 49 fIeE iy p-%i R
BFTIRG], AR MAASNEMP2 (ERHRAHERD) UEERBY, U
TNF-o. IL-I2 B8, AT HEE RN FRMBERWIEREEETER R HE
™. 54h, MyD88 7F TLR M Xt FEMBOM KX A BB A HETEANY, &
EREBERM T ERE 22/ MRIE AR & TLR2. TLR4 K MyD88 27 A 2t B 5L G 1Y
AEBRE MRS R, BRI TNF-o, IL-6, MIP2 §9/4 R, 5 TLR2
B MyD88 ZheEAy 5%, iR TLR4 &R nFHHLER S Dectin-1 7 4015 _H R 45 52 30w
HFHRL, BIEAT Dectin-l TEABRE FRIRRM KRG GBI RIETTERY,

3 pHEMEAESRE
GrHR, SE5WRINBREAEN XA RIS %S R TLRs 8 % TLR2,
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TLR4 A, HEEMARRER TR, EEESEEER MyD8s i E T # 5 5 Ll
LIRS, BEX TLR SHAE (@ PAMPs) fEARRMANLH, LIR TIR &
RESSEEARNNEAF SRS RENMIERANRERE, MtRmwmEAHE
BE, KR EP TOASHKNNEHE, sHFERERERE, WERATFH.
HAMKE, FRMER, REESH PAMPs, DIREIH#E TLR S 5FXREHER
NEMHNARNGLTFREEN R, A5, TRHHOAR (ZHEBKR. AREHK
%), rEhl& PAMP T E AT REIS R, LIK AR TLRs EHRE RS 0 E R R
TRERZENANMPIREROBARENFEEZ —, AMFZ, X TR A RESHSEH

MIBTFT, HARRETRE KRR A AR R R TR ER,
& X XM

[1] Takeda K. | Endotoxin Res, 2005, 11; 51 ~55.

(2] E%E, AT, £R7E . SPEESEHYRHER, 2001, 28; 304 - 308

[3] Zarember K A, Godowski P J. J Immunol, 2002, 168 (2): 554 ~561.

[4] Pasare C, Medzhitoo B. Adu Exp Med Bio, 2005, 560 11 ~ 18.

[5] Schwartz D A, Cook D N. Clin Infeet Dis, 2005, 41; 5403 ~ 407,

[6} Barton G M, Medzhitov R. Science, 20G3, 300. 1524 ~ 1525.

[7] Kawai T, Adachi O, Ogawa T, et ol Immunity, 1999, 11; 115 ~122.

[8] Li X, Qin J. J Mol Med, 2005, 83; 258 ~66.

[9] Yamamoto M, Sate 5, Hemmi H, et al. Science , 2003, 300 ; 640 ~643.

[10] Fitzgerald K A, Rowe D C, Bames B ], et al. ] Exp Med, 2003, 198 1043 - 1055.
(11] Toshchakov V U, Basu S, Fenton M J, et al. J Immunol, 2005, 175. 494 ~ 500.

[12] Roeder A, Carsten J, et al. Medical Mycology, 2004, 42 . 485 ~ 498,

[13] Ozinsky A, Underhill D M, Fontenot J D, e al. Proc Natl Acad Sci USA, 2000, 97 13766 ~ 13771,
[14] Jouault T, Ihata-Ombetta §, Takeuchi Q, et al. J Infect Dis, 2003, 188 165 ~172.
[15]) Shoham S, Huang C, Chen J M, et ol J Immunol, 2001, 166 . 4620 ~4626.

[16] Kataoka K, Muta T, Yamazaki S, et al. ] Biol Chem, 2002, 277 36825 ~36831.

{17] Netea M G, Van der Graaf € A, Vonk A G, er al. ] Infect Ths, 2002, 185 1483 ~ 1489,
[I8] Netea M G, Sutmuller R, Hermann C, et al. ] Immunol, 2004, 172 3712 ~3718.

{19] Villamon E, Gozatho D, Roig P, et ol Microb Infect, 2004, 6; 1 ~7.

{20] Villamon E, Gozalbo D, Roig P, et ol. Microb Infect, 2004, 6. 542 ~548.

[21) Roeder A, Kirschning C J, Schaller M, et al. J Infect Dis, 2004, 190 1318 ~ 1326.
[22] Deva R, Shankaranarayanan P, Ciccoli R, et ol J immunol, 2003, 171: 3047 ~ 3055.
[23] Wang 1 E, Warris A, Ellingsen E A, et al. Infect Immun, 2001, 69 ; 2402 - 2406.

[24] Mambula 5 S, Sau K, Henneke P, e ai. J Biol Chem, 2002, 277: 39320 ~ 39326.

[25] Meier A, Kirschning C J, Nikolaus T, e al. Cell Microbicl, 2003, §; 561 ~570.

[26] Netea M G, Warris A, Van Der Meer ] W, et al. ] Infect Dis, 2003, 188 320 ~326.
[27] Bellvechio 5, Muntagnoli C, Bozza S, ef ol | Tuununol, 2004, 172 3059 ~ 3069.

[28] Marr K A, Balajee S A, Hawn T R, et al. Infect Immun, 2003, 71, 5280 ~ 5286.

[29] Rementeria A, Lopez-Molina N, Ludwig A, et al. Rev Iberoam Micol, 2005, 22 (1): 1 ~23..
[30] Ellebroek P M, Ulfman L H, Hoepelman A I, et af. Cell Microbiol, 2004, 6: 581 ~592.
{31] Yauch L E, Mansour M K, Shoham S, et al. Infect Immun, 2004, 72 5373 ~ 5382,
[32] Biondo C, Midin A, Messina L, el ol. Eur ] Immunol, 2005, 35: 870 ~ 878.

{33] Monan C, Pericolini E, Bistoni G, er al. J Immunol, 2005, 174 3461 ~ 3468,

[34] Steele C, Marrero L, Swain S, et @l. ] Exp Med, 2003 198, 1677 ~ 1688,

[35] Lebron F, Vassallo R, Pun V, et af. ] Biol Chem, 2003, 278 . 25001 ~ 25008,

[36] Vinyakosol S, Fierer I, Brown G D, et al. Infect Immun, 2005, 73 1553 ~ 1560.

© RERFRMEDHRAATHKSHES nttp

journals. im. ac. cn





