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l Abstract |

Pattern-recognition receptors and recognition of pathogens

Young-Sang Koh

Depariment of Microbiotogy, Jeju National University School of Medicine, Jeju, Korea

The mammalian host has evolved innate immune strategies {o detect and respond to rapidly {o diverse group of
microorganisms. Microbial recognition is achieved by pattern—recognition receplors (PRRs) such as toll-like receplors {TLRs) and
Nod—-iike receplor (NLRs). PRRs detect pathogen-asscciated molecular patierns {PAMPs) and activate downstream signalling
pathways. NLRs have been proposed that these cytosolic proteins regulate the cysteine protease caspase—1 within a
multiprotein complex known as the inflammasome, Aclivation of caspase—1 leads to the cleavage and activation of pro—

inflammatory cytokines such as interleukin—18 (IL-18 and IL-18. {J Med Life Sci 2009:6:148-151)
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| Toll—like receptor (TLR) |

Z5Ro glojniy Alage MHAY Y HEUY Alade
2 Akl ok EHFES TRt njAlES sty w2
ar2-3}7] 9% AAAS Hezkg HSpAA fok olHE uldE
olz|t= Toll-fAF 5F4(TLRs) ¥ NOD-fAF $=8-3|(NLRs)2t
Zo sfeilA)] £EA(PRRsYE $31] 8= TLR, NLR&
HWAAZE Ak nfe| REF HEAPH(PAMPsYE: ¢lAlto]
1Y Az HRE st NOD-like receptor (NLR:=
U HE TAARE QdAEle MEZY ARAARA AHAHS &
83 98e SHgct AE3 Jof 245k oJ& NIR @S
£ inflammasome®]ghs 4 GEgHA o] EW3Fe cysteine
protease®] caspase—19] A& 23} Caspase-19] A%
L -18 M-187 AL proinflammatory cytokine® AT o
BAE G55k FAY AR AZAlx HE fo] B
=9t
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21dlg] wo] HParge A HHAHY(innate immune
system)@ A< WA A(adaptive immune system)® THE
4 qloh, 3gwy vheg S QlRof) ofsted A dl4do]
U T JI HASL Fo| futElsd wldle] AHAYE Whe2
Zgoe digo] fxur] Mo o] J|ater F2 ujio] 7}
e BEE Fxy 848 sl Zzbyes Yy vke
B glolA wgt ulilEo] ZhAE £ F2E YYA-AT &
A €l(pathogen—associated molecular pattern, PAMP)OlE} &
ato] digzeg a3k 472 MEZY AEQ lipopolysaccharide
(LPS), Ml Ax¥ A< peptidoglycan (PGN). A2 HE
chiZ2l flagellin, Ak Y uvtelg{29] DNA ¥ ulo|gj2 {3
o] RNA 5ol luh), o|F PAMPE Eoj3 2R Qlilsh= 484
& Fasto melelr] 4R A(pattern recognition receptor.
PRR)2}T 8l0] ofof £3k= dBEAQ) 484 FLE TIR A¥
9] ghSo| EAjck TLR Tl Zute|oy ‘HAje] TR
FAA0I Tollo] ZF Fgel off Fadt AEL o] ¥
AWA o427 A, QA Y offiex 2T)2]9
Toll §AAI2} FAS thije] geiz|dA ol W¥S TLR
(Toll-like receptor)® HH3HAOMY o Fo] TLRA7H A2
LPSE QlAgls 84| SHE A TLR duiSo] A
of cigt AAWA Qixjo] o} Faghoe] F43] Biksl7| Al 2st
2ok TLRS AE T Z-2 MEW F22l endosomeo] 2123}
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o HEZ2E o ectodomain)2E leucine rich repeat (LRR)
F AHE W 292 3 85&H Tol/IL~1 receptor homology
(TIR) o2l 7} of type | SN AR 2 £R|AME,
A AZ, B YEE 5o He M wasc} '

gy AAY HS DNA AZH 59 7|HeE FE] o
i AEE Alshs W AH EHAA: germlined] 2EE
AjEE 42| PRRZ WY F2E QX &tojomt ik, @Azl
A%re] A 10 €9 TLR (TLR1%E TLR10), vhg2o] e
% 12709 TLR(TLR1%E TLR13, TLRIOS ohfiof= gig)ol
a2 9ok TLR2:= X (lipoprotein), LTA (lipoteichoic
acid) IEi= Pam3CSK4E, TLRAE IHSA A2 LPsE ¢4
&lui® TLR52] AL A2 flagelling ¢JAEH}S, TLRIF
TLR6w 2t TLR2%2F EACIEAHE o1%o &7 triacylE:
diacyl-X| 8-S QIAFIHD. TLR3= Hpo|2j£2] dsRNA Fi
poly(I:C)E8, TLR7T ¥ TLR8Z Hlo]3{A9] ssRNA £+
resiquimod (R848), imiquimod. loxoribine 53 #-2 ¥hajolg}
24 SEEEE AR, TLRS Hlgslt vboleA29] Alis
o ZAsh= v|uidatE CpG DNAE PABITHY. TLR11E 7|4
2 Toxoplasma gondii®l profilin-S-AF Thll = H]7]7) Higl
4 AldEE YAIRhea. TLRI, TLR2, TLR4. TLRS. TLR6 %
= MIZ BYo] Axdre] EX5e 32 Ald AE2 2IxsH
TLR3, TLR7/8, TLR9 52 endosomec] &A3t F2 uloa)
2 Y-S R¥)

F A Z (dendritic cell, D)2 #-2 AUA A o) LA s
= TLREZ wae] paMPel 23t ghAJsteld ShuA| )2
o B493E Fx8td T PR 23 W gdsE H3gc
£ nj4< DC7F Y22 oA g ZHsle] ZRAANNR F
Alell TLRE &3F PAMPE ¢Ixi8HA] =Y AZHgdS Hato
448 DCE FEEUA FEZHZ olFstd o 34
naive T AlZelA Fu& A1 5] GBS0zl T F=Z7o] 9
A SA%. 0|9k FAlo TLR #=ol 2ste] fh4dslel A
# DCx T HWEF 848t g4 FAAS2 £3)
{costimuiatory molecule)?) L §53ly n-12 53 #&
Mol E7tl A4S E3 naive CD4 ¥4 T YZFE T
-helper-1 (Thl) effector® FEHA|TICHS, HEoiofo] FLE=
Zolch Thl YES = IFN—yE st A2 7|4+ 9l vt
o84 A9 Aojdict v Th2? PYEZTE (L4, IL-5 ¥ [L-
13 58 A4lsie 7l43 S Alodid

TLRo| PAMP £+ 2i7t=7l 2Fshd o3 Azag A=
& 3819 3YF AolEFI A4 9 D8O W CD8sst &2
FAAER BAp Aldbe] o|RolAchs, TLRE| ectodomain®] ]
est HFEE olEo] BE 1 HHER AFE sA Hu o
£ TLRY AZEW 212 TIR domain® TIR EH3lE 71AE o
2 712 ciebgt adaptor £2AE2 ZAE FYIA
MyD88 (myeloid differentiation primary-response protein 88),
MAIL {MyD88-adaptor-like protein)/ TIRAP (TIR-domain—
containing adator protein), TRIF {TIR-domain—containing
adaptor protein inducing IFN-8Y/TCAM1 (TIR-domain-

containing molecule 1), 12]31 TRAM (TRIF-related adator
molecule)/TCAM2 (TIR-domain—containing molecule 2) 52
olde #AEel TLRE 8¢ AZZHIE d|7ghcki7-24.
MyD88-2|E£4 Aedg FRE F5le NF-«B, AP-1 9 &
ARIZEZE BHdgtEle] TNF-a, 1L-6, IL-12 5 $YE Hol&7}
el A4t 9 CD8o, CD86 5] FAIAE A} #ale) wiol §.=5)
o, MyD88-u|e|&d 4$HY HE(TRIF, TRAM ZHH)E §3l
o] [RF3 (interferon regulatory factor 3)7} SHAJEIE|T A 19
1E|®| &) [FN-a, IFN-8 52| W#o| =9t difsel TR
5 MyDBB-2JE4 413 A uizisht TLR3Y #H9-= 23
TRIF-S&4 AzAY H2E GAge 4 9len TLR4L
MyD88- % TRIF-2|&4 AR & v} $AsHgict

_____ . _Cytoplasmic PRR ]

A% #H 9 endosome Wof WHEEE= wt4 4849l TLR
2ol Al WHIZZhol PRREC] A8 A Y2 Agshe
HEG Z]galkdolt vlo3la g axght oY Rl
“FFEH NLR. vlo|2 A8 IxX|3h= RIG-1. MDA-5 ¥ DAI 5|
&ghcls-an £3) NIR djde]e] shllSe oF 20 F olito] &)
Bt w26-31) chuje} 2o NOD (nucleotide—binding
oligomerization domain) ¥ C-Zehe] LRR £H¢1E 7143t 9)
o, N-eholl= 3 7pR19] vhy ARt =ojjol & sk} £a5ig)

.ol Zofide] mef gule) 7ol A= 3 kA subfamily2

TEECE (1) NOD subfamily, CARD {caspase- recruitment
domain) (2) NALP subfamily, pyrin domain (3} NAIP
subfamily, BIR (baculovirus inhibitor-of—apoptosis protein
repeat—containing protein) domain. NOD subfamilye]] £3h
NOD1, NOD2= & c©f At AE4 &2 peptidoglycans| &
H QeSS Azt 493 AolErl AL S RFcpz-3. o]
£ NOD thile] 9l RIP2 (RICK)ZNE QM4IEE Ea7} EA
Bt NF-«B % AP~-128 4185 g,

NLR= v]AE rA4Q4RS AX8hs AEY ZAxias 43
Heo] FAa%h 8-S Yt AEA Yo EAE: olE
NLR THE2 inflammasomeo)2h= #4: chfEgbo] £ st
+= cysteine proteaseq] caspase-192] 4L ZAHEc}
Caspase-19] #43h= IL-18 1L-18% T proinflammatory
cytokine2] At W SIS Fmsle FAlo 5HA1RL AE
Allx gigte] HaESups NLR ds52 wadd ZAs5t
<= E4E £ APGshs AZolA SRlE= YA RS <
Aste] grAdsbECt o|i%t 21X+ inflammasomeo|gh= A E2)
W iEgtale] Y-S F8lo] pro-caspase-12] HohE £3
o caspase-19] TASE FEFk BARE caspase-1L
pl0, p20 oit#]E A%l heterotetramers EAEY pro-1L-
18, pro-N.-18 52 Huste] ¥Adste 1L-18 1.-189) RulE
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it Im-1p9 BulE $Ele] T 7R At gasic) 3
. LPS, CpG, R8483} Z+e TIR 7t=2 A3 TER A+
5= pro-TL-16, pro-IL-18 52| gH4je) dasiy E4), NIR

g A o

L2 AL A3 inflammasome BAEE EFL caspase-12
FA3E & pro-IL-18, pro-IL-189] Hgd I 2ulo] H

L-159) Evle AHde g4 Fad grig 7RI
IL-16= WAlE rdgos ahgsiel o) 449 $ W9 2
A Ed 4 dosls a9 F shelch m-182 &4
7hul Ao R 23E A8 SF AER ANt 249 A
ozt
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