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Association of Toll-Like Receptor Gene with Crohn’s Disease in Koreans
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Background/Aims: Toll-like receptors (TLRs) serve as pattern recognition receptors that recognize specific molec-
ular patterns of pathogens and can mediate the production of proinflammatory cytokines. Recently, 7LRs have
been identified as susceptibility genes for Crohn’s disease (CD) in several studies from Western populations. We
investigated the association of genetic variations in 7LR4 and TLR9 with CD in Korean population. Methods: In
380 CD cases and 380 healthy controls, we performed genotyping for TLR4 Asp299Gly (rs4986790) and
Thr3991le (rs4986791). The genetic variations in the TLR9 -1237T/C (rs5743836) were also examined. Results:
Among CD patients genotyped for TLR4 Asp299Gly and TLR9 -1237T/C, none had variant alleles. Similarly,
none of the subjects genotyped for TLR4 Thr399Ile showed genetic variations. Conclusions: Our results indicate
that the major genetic variations in TLR4 and TLR9 are rare and may not be associated with susceptibility to CD

in Koreans. (Korean J Gastroenterol 2009;54:377-383)
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Al S| Q1A 84 T i<l Zle] NLR family
[NOD (nucleotide-binding oligomerization domain)-like receptor
family]ﬂ- toll-like receptor (TLR)OIEP.
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©] muramyl dipeptide® 1A F° AE U AZALAAE
%3 nuclear factor-kappaB (NF- £ ByS ZAJ3pA|71c} >
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Gly098Arg %l Leul007fsinsC2] 37}A] f-A#} Ho|e} =224
o] dxtAlo] 20010l H-go & Byl F 12 Aqofol|A o]
Fol7l ofe] 4 QTR 2 Aol ElE ek

a4 Al tigk Wenhgo isle £ 32
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membrane protein)$] TLRS -3} o]Fo]Act” AAi7tA] ¢l
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Z & vAyEY EAF €l (pathogen-associated molecular
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2to] E7}2] (proinflammatory cytokine) 8|S ui7ighc}L" o]
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Table 1. Clinical Characteristics of the Study Subjects
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Table 2. Genotype and Allele Distribution for the TLR4
Asp299Gly

Patients Control

(n=380) (n=380) p-value* Crohn’s disease Control N

n (%) n (%) TLR4 Asp299Gly (n=360) (0=337) p-value
Male 238 (62.6) 214 (56.3)  0.089 Genotype, n (%) AA 360 (100%) 336 (99.7%)
Mean age at 272477  36.6+13.8 <0.001 AG 0 (0%) 0 (0%)  0.484
sampling (yr) GG 0 (0%) 1 (0.3%)
Mean age at 23.5+7.3 Allele (%) A 100% 99.7% 0234
diagnosis (yr) G 0% 0.3% '
Mean duration of 45.0+42.0

disease at sampling (mo)
Age group at diagnosis

<16 years 53 (13.9) 0 (0
17-40 years 318 (83.7) 233 (61.3)
>40 years 9 (24) 147 (38.7)
Localization
Ileum 79 (20.8)
Colon 31 8.2)
Tleocolon 270 (71.1)
Behavior
Inflammatory 166 (43.7)
Stricturing 112 (29.5)
Penetrating 102 (26.8)
Perianal fistula 209 (55.0)

* %% test for sex and Student’s t-test for age.
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3809 ZEW PATH tET AL BAG A
I} Table 2 B Table 33} 22t} TLR4 Asp299Gly F71A1
BAoA] a2H 3xt= B5F AA =9 7307’11—(homozyg0te)
A, =z 3379 = 195(0.3%)70] GG FHHeA A0
ST 2ol A 9 il -GR1A HEE 2o
7} §190ch(p=0.484 Bl 0.234). TLRY -1237 C/T FAAE £4
ol ZEW FAHE B TT SYHIALL, dEld
= 3514 = 1%(0.3%)4te] TC ©] oazq%’J’X]—(heterozygote)
t} IATH dzFolA A 2 AR HEE
23] o]z} $19th(p=0.490 = 0.490). TLR4 Thr3991le 11—751
AF EAellA 71279 FHAHEEW 346%, tHET 366%3)
®E7}h CC FHREANAL,

M2k

_T'_

ol edFollA= ol IEWI TLRY Asp299Gly 2
Thr399lle 312} o} TLRY -1237 C/T 714} wlelo] 4
DAL, 27t 380 el =2 AT dlzTelA A
Z]‘é] BAS Bl dolR A} s}t o Ay 329 3ix}

F7F 9 Al F-90llA Ho] F8AE 71 #AkE U

* %7 test for distribution.

Table 3. Genotype and Allele Distribution for the TLR9 -1237
ar

Crohn’s disease Control
- - *
TLR9 -1237 C/T (n=366) (n=351) p-value
Genotype, n (%) TT 366 (100%) 350 (99.7%)
TC 0 (0%) 1 (0.3%) 0.490
cc 0 (0%) 0 (0%)
Allele (%) T 100% 99.9%
C 0% 0.1% 0490

* 22 test for distribution.

ZT TLR4 Asp299Gly Ho|7} 17(0.3%), TLR9 -1237
C/T "Wol7} 17(0.1%)ARE EAsSiet. & o adFollA]
TLR4 Asp299Gly, Thr3991le, TLRY -1237 C/T Al 3-9]2] o]
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Z¥Z} 0.3%, 0%, 0.1%3ck. |83t Aal= A5t wiel 724 3}
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H\i"] ‘l‘l‘;ﬁx}' ,_J_?J 4.3_11.5%,2325273240 6.1—8.2%25’27’34’37’41 ‘gk]
14.8-193% 79}, A Wil tizgollA] Barsl 1.7-8.8%,757
4-8.5%,>7H4 0l 119-15.4%°%79F 2 2po]E Ko}, 3
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ATe e, HZ HAA IR P S dide
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Al AT ol vl dxjs] Yokl
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F|A) QkIeE M ol JRollA ubEH 2709 Y, F 483
o] ZEH A lA 9 Al F2le §AA Hor) B
A egskehs B 8l 350e] a2 kA, 272 Al
A dided g2}, aela 2927 9] iz EollA] 9] Al B
9 AR Wo 7} =R ekghrls Hafel Fud A}
ol FIE o & g QAo A = NOD29] 314 wlo]
£ WEER gol® AT, QR FIol|A TAE A4S B
At} NOD2 o|2loll SLC2244, SLC22A5 Bl DLG52] HAA
Ho % AdollA] ZE2WI PA Je ZoE EHAEo
W ol2) gt elAdo] URoAME AP A FE3)?

thE AR Wolell gk AFEE A1gR1F FeklellA
2to] & Hola Qlrk. TNFSFIS+ LE el =243} oz
Aol Bag X GFAARY 1 AL AT AE 29l
= v} ek INFSFIS9F 23 9] ARALS FilollA 94
dSEIPo, 1 ARG e b 9 YEEL o)
Ak whdol] Aekelol A A Al oA 4] 7 AK(genome-
wide association scan)& Z3l ZEH A FAALE E9l
% JL23R Y ATGI6LIS % JEQloj| A= 1 QdikA o] )|
A A ekghel™ gk 2 S oz & QoA
2709] IL23R F-AA}F WHo| B9 = 151004819 2 1514954657}
2T QABAGE B o AFJEY 1 AEe B9
31, ATGI6LIS] 1270 FAA} Blo] K9] & 323} A4
S Hol B9 glgt”

ol QAT ZEW 3ATAE TLRY 2 TLR9S] 9
Al B9l A fAAE Hol 5 Hel 3 1WE P2EA] ¢
k3, izt vladd uf Al 799 §47; welrk 29
= FHE Holx| kgl AAZ 8, Al Zwof
Al 8kl 229 s Aok ok g 54 Hola ik
TllellA el QI 7ub 3l AE AwEd, o
WS 1986-19901 0]l QI 109 Hd 0.057H 014 2001-
2005\ ol Q1 109 MR 134 o 2 A<4F Q) =7} 2A1S
Ko}, o} AgkHrhs - Y FFolh? 1 9ol A
It o8 SAEE ATEY AA, FAA e W Eo
oA} 2u) o] Frl ol YRAAE FAsA BE
B ERozf vhiel ubEo] fAslAW Ake] 74
e} Aol & Helrk F WHAZ felveldll e 3Tt of
A AWk 329 o] <F 238 XAs, tiA 229 v
o] oF 10%0°l X3 Yrk® o= viAtell I3kl Z2H
7 &3t FelE Bt HE G5 dFES ke
o]k oW odtol] Holdt 380 ZEW FAE
AR ddulzb oF 17:, 3 e AHEE 289
o] 71.1%, Aol I FEHo] 82%= Il AF7t
Aol FARE Zgke Kol webA] o] oditol] ot
&4 $EArollA] TLR4 3 TLR9S] =2 Al F-9lollA] 4
2L o7} A=A g2 AL dxl 22 3AellA 4
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it

wRo g BAEE oz Azl vlEo] TLR4
Asp299Gly, Thr3991le & TLR9 -1237 CJT Al ¥4 &5
-2 W% (minor allele frequency)7} 4| Z g A}ollA]
2+ 0.1%, 0% 2 0.07%%2 27 1% wlwko|givke e o
Al 7919 F2AA kA2 gaelallA EAsHAl gkea Al
ii=

Aofoll Al TLR4 Asp299Gly 314} wlo]9} ZEH <] A
Aol Ag B ¥ 35 A5 I FHA A ks
AE Houl, AT wiols o g AFES] HEHE
4 (meta-analysis) A3} ZEH 3kx}TollA] 209Gly E-5-A}2
Bl %7} 2u| YAl ©] ZobA|(odds ratio 1.45, 95% confidence
interval 1.11-1.90), Z2H3} FedXlo] gl Aoz Wl
o|¢} Wil Z PlollA] 867 ] Al th<d A & 1074
] thztoll A TLR4 Asp299Gly 417} wlo]7} A=) A] ¢
2 A gl FFol|A 11479 A vl 29} 1603
izl A TLR4 Asp299Gly 4172} o7} JE=|A] ob2
APe ol odFel fAR AnE, FUlolA TLR4
Asp299Gly 717} Wol= ullg- =53 154 A4z 3
Hol o= AlAse Zloleh

o|¥l ol ol|olol|lA] ZEHW FAEE YO E TLRY
Asp299Gly & Thr399Ile 542} ¥o]€} TLRY -1237 C/T -4
2L Mol & ZARE A ool A|uk, a7l A Fgh e
g E W 23 E e E 39la, YR 3hAjoll
Al AR B4 Adfstieks Aol ok v
HlollA AF3sE = A P An) 2l AP
FSD7F Q1T 7k Aol ] 228 kAt AolE B
oA ¢k, 300 o|e] ZEW FAE F 9 Al F9l9
A2 Wol7k 14 = glodvhs AL v Holl A o g2
o] S o R srEle TP ARE s e
oot

ZAEOF TLR4 Asp299Gly ¥ Thr399lle 547 wio]9}
TLR9 -1237 CJT 4} ¥ol= g9l =W ghxjollA] 3
ZEA] ¢kokal, izl R mlg- =gl ow olE §Ak
ol 3=l ZE2H T AAdS HolA ket Ae
thE o] ATEL skl ZEH Aol 7]ofsh= FAARl
wi7go] QIF Zholl AR b8 AlARE AdEla 3 4 Q)

o},

(=) (o] 3
£ =

25! Toll-like receptor (TLR)= WU F2] £ E2} )
WS A 9 QA FEAlE AFgate] HAFA Aol
2711 EulE wlizfgiel 2 ATollA] s wE
SollA] TLRo] & 9] Al FAAE Bhel3l

TFAEL gF=elol|A] Z2HF} TLR4 9 TLR9 -3-47} Wo]
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o] IALE TFEslasl slgick. CHAE I Hh: 3807 o] =&
Aol 38079] =Tl TLR4 Asp299Gly (1s4986790),
Thr3991le (rs4986791) & TLRY -1237T/C (1s5743836) 512k
PE B4, & 7 7ol wlazsioicl. Za}: TLR4 Asp299Gly
9l TLR9 -1237T/C AR EA& A3t 284 34 5
FA2; wlol & Kol b= 9ldv). Bedk TLR4 Thr399lle -+
AR BAS A3 25 DR 5§72} vlo]= 2
QA=A et HE: o] AT A= FHUolA] TLRY
TLR9®| F& A4 Wlol& =5, w3t 284 ZA-Aat
= AfAe] glgS AlAgL

AHOICHO]: =EW, Toll-like receptor, ¥+
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