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2 o HAE YL oA AT|olA EAsE WA d5A Azko|th MIAIEH oA 952 T-helper type
1 (Thl) PZFo)| A £u)gl M}O]Eﬂ‘ﬂ o 23 ==} wHEY ] Wy delol} 7lﬂ°ﬂ sl 2Hals) gt
A A= okokor) SAHAQl Aelo] Q= AlEoA] e = A A g9lo] WY ulk-Lo o]AS o 07;]
Aol o7 FAFo] =) 3253 (major histocompatibility complex, MHC)£} non-MHC gene &
tjofgt A AlEe] WA EH ] Belo R Fhojdt}. o] ol A= HLA-BSI, IL-18, SLCI1AL, TNF-oc-J r
A Aol el AR ) Aol BelsleA1E Belshelel A7 A3, HLA-Bs10] WA=}
71 A o] 2 A AR YEb ARl HLA 27 MIA E o] 21443 W11 A= EH4dskA] ot IL-
182 H|HEW A9} 2T 7ol ATAL gl ot} FHML F1A] 7 9= Fafo) A -137 G/IG SAA}
o] = Yelyttt SLC11A1 FA A A (GT)ne] t}E A9 allele 33} genotype allele 3/ allele 3¢] &=
o WAEG] o] BHE A A FAH} TNF-a gened) §4 T4 WA= 7540l 9
A9 AL 37 Eshgich
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ABSTRACT. Behcet’s disease (BD) is a chronic inflammatory disorder, involving several organs. Inflammation in the
disease is thought to be mediated by cytokines derived from T-helper type 1 (Thl) lymphocytes. Although the exact
pathogenesis for BD is not completely understood, it has been suggested that the disease is triggered in genetically sus-
ceptible individuals by environmental factors, such as microbial agents. It is noted that multiple genes, including MHC
(major histocompatibility complex) and non-MHC genes, are implicated in the pathogenesis of BD. This study tries to
determine whether HLA-B51, IL-18, SLC11A1 and TNF-a polymorphisms are associated with susceptibility to Behcet's
disease in Koreans. As a results, HLA-B51 was a genetic factor with the strongest association with BD. But it is still
uncertain whether this HLA molecule is directly involved in the pathogenesis of BD. Although the IL-18 gene poly-
morphisms were not associated with a susceptibility to BD in the Korean population, the patients carrying the GG gen-
otype at position 137 had a higher risk of developing the ocular lesions. This study suggests that the allele 3 and the
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genotype allele 3 / allele 3 of 5'-promoter (GT), polymorphism in the SLC11A1 gene may have a protective effect for

the development of BD in the Korean population. There were no evidences for genetic association conferred by the

TNF-a gene with respect to susceptibility to BD.

Keywords: BD (behcet’s disease), HLA-B51, IL-18, SLC11A1, TNF-a
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A77F At F F 2 e djgk Ao} 18599
Neuman, 19081 Bluthe, 192213 Planner®} Remenowsky,
19254 Gilbert, 19313 Adamantiadis, 19341 Whitwelldp
oJsle] By Qo) 2y 19379 E7) E419] 23
T} 24121 Hulusi BehcetZ} A%ke] £AS- «ab B2l -
Z& ofZeR Aok, oS- Alek, EErbdre] B3l
L2271 AHH TFE Ao = 53t 7]l
HAEH> A AAA R o] s, 53
kgl 2| A Aol 7t Qe AFE AMAY, FEA
o 2l FEA| G oA 9] =2 A2 A A ol 2
oA o] whAYF} ez A ol), T A A A ]
o] 7P =ob vk i T 17o] WA= sl R
gstaL glow, g7|ex= 7 vk T 8-427
2] At RaEs gl dEAE 93 2AE
8 A THES dEIAA skAIRE Al
53 3AE Ve s AT v T 129 U
W= Qlek vl= e AsTlEdAE
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el A wrAEitia A= =yt
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2 el stk FAeE 2 vk o 510 A
=9 3t gleeear 4% 4= glek 2] e
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& EAF} Aol7) glet. Arge] 300 Zylel| W),
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o 30-40% 7|4 Aol S Hloke] A
%7} 15-20% AEZ B|ad E3pA|uk by F8
gk Fhg AU 3R A2 Ao ® duA goh
g2k by Aloly 71A2 WA A] ekgkon
2 AFE A4 2310] = FAtel|A A
ol g]le] 7HAIske] W w5 SA3IAIZ e A}
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Aoz o] YA TAe] FiErha =1 9
F| WA E ] byl 6 FAA L] Thetel] 9133l
T3 21 A 35314 (major histocompatibility complex,
MHC)#¥w oluz}, o2 G Aol $)2] 3= non-MHC
AL 7)ol geka BaEa glek(Fig. 1) B 4
T-olA HLA-B513} HWAE We] A#Alo] o7 gl
Zo|A 2y =it} HLA-B51 HHF-AAS 7FA]| 2
Qth= Zlo] ¥t WA EH-S W dvhs on]=
o xRk WA E el A 754 o] Erks ZlE 9
w| gt} &2 HLA-B51-2 AA7A] WA EH I 71 A
Aol Slrka I A Q= FAQIAle| Y, WA EH
o] Aol e F+= +AAP| HLA-BS191A, o}
Y HLA-B517} 943 &3 (linkage disequilibrium)
Al ol A g R FAJARIAIE oF] &3
Az}, 2 =FoAs mAESS sl 714
g 7Fs Aol 2 FAAE AdE o, 734 o
A3} g=re] WAIEY 7he] AdgS dolEal, A
712 BIH B ol 71 A o] ki 4%l HLA-
B51 oF4g 2l 3218} 49 2l Al A IL-18, SLCI1AL,
TNF-00] 42} tFgAd 0] d3hs 773}e], WA=
o] Agk Sake] el 7t A AE 0] 7)o 3k=A]
= Yolr A} gt

Al
=

]

%

W=
2 A9l A4+= international study groupS] ZEH7]
25 nEsl= 10049 HIAEY 3kx19) ole}

Long arm Short arm
Chromosome 6 X

:2 T;Fa HlCAl |HLA-B HLA-C HI.A-A]

L o
|DPDMDQDK|| C4B

C4 HSP70 MICB

MHC Class T MHC Class Il MHC Class 1

Fig. 1. The genes of the MHC (major histocompatibility
complex) locus.



& 94 Pt Bdo] PeAS =4S 913 H)
AL Bpel A Aol AR T A A7
Apstod, 5 Ewatedelut Wt A

ool A genomic DNA 5% A] ARE-gF AccuPrep™
Genomic Extraction Kit, 7aq. polymerase, HLA-B51
=% A ABSOLUTE™ HLA-B PCR kit, PCR AHE
AA A A& AccuPrep™ PCR Purification Kit,
RFLPE ] A18-3F A8t & 49) SfaNI-2 Bioneer2] A&
£ o833t} A7) 9% Al ARS8 agarose= QA-
Agarose™ (Q-bio gene)s ©]&3}$ 12, DHPLCY ©]
FAe 2 AL2-3F triethylammonium acetate(TEAA)T
TransgenomicAFl| A, acetonitrile(ACN)2 MerckA}]]
Al 9l ARgskelt

7171

DNA2] 5Z-2 GeneAmp® PCR System 2700(Perkin-
Elmer, USA)S A}23}913., PCR9 &<lS Agaro
Power™(Bioneer) 517|572 = #13}3]t}. DHPLC
= WAVE® SYSTEM(Transgenomic, USA)E A-&-3}
k.

A

HAE 3kzke} AAkel "oo]A genomic DNAS
F%3}e], HLA-B51, IL-18, SLC11A1, TNF-o 41
ALE PCR ®H o2 FE3F & SS-PCR(sequence
specific polymerase chain reaction), VNTR(variable
number of tandem repeat), RFLP(restriction fragment
length polymorphism), DHPLC(denaturing high performance
liquid chromatography)H3} sequencing WS o] &
sto] EdHolE Felstgitt

SHOHHIA] genomic DNAS| £&

AccuPrep™ Genomic Extrction kit(Bioneer, Korea)s
ARS8t 353 DNAS F2v 25 ng/ul® 4743}
7 5k3o) PCRe] AHEsh 4717 w8l7] 194
-20 °Cell #1743l it

}_\:‘li

gt - FAAR - 2 - AR

IL-18 RHXS| Cfdd &M

IL-18+ 11q22.2-q23.3¢] $13]3l= - AAZ A TA
1} NK(natural killer) A Zoj|4] IFN-y(interferon)S-
=8 #lo|E7l]loln), =3k ArbH A Adt A5
A%, 294 AZbeA FR3F JES sk Ao
2 Buslo] gleh mEtA o] el A= IL-18 4
Ape] 22 7 292 -137G/C2} -607C/ANA 9]
AR gAY g=]] WA ER S AT A%
e A E k) AR o9 2] &<l DHPLC
= ARk

PCR product®] sequenceZ &5 WAVEMAKER™
=2 a2 &3] HAHe] 2% o wlE helical fraction
3} base position®] ™2 helical fraction®] AJAF=E] L
o] tlolelE AR 3lo] 7P Adet He] 2=
9} buffer®] gradients 2A3HA =}

PCR AR5 95 °CellA] 103 FF HAAZ] Fof] AF
oA 454 FF 3] AEA o[ FRFAE FA
A7 Foll, A e8] 255 56°CE BRI AR
£ 5 uL F43he] 260 nmell A A& sk

SLC11A1 HXI2| CiEN &4

Solute carrier family 11 number al(SLC11A1) =74
A= ZA = natural resistance associated macrophage
prodein-1(NRAMP1) -H-Ax}ekx &8¢l em 2g359]
$x8kaL et SLC11AL AR A 4|22 &4
35 2438} TNF-09} IL-15-2} 752 proinflammatory
cytokine®] 7], iNOS2] &g E3F nitric oxid]
Hn] 728]3 MHC class 112] &3 52 tpa43 7]
= 7ML lekar A lek 2EA o] frAA)
2] 7)5el o] 4ol AYEE 733 A A E Aol of
g Aol S7kE o] o] Y 4= 9o, =3k
A7pH A g whg 454 A3 pished] 7]
o3k 5 lvkar 42 A glek SLCI1ATE 10 7 o]
o] AR A o] BarE s glon o] Wy
2] AR gg A o] RAARe] 75H] ol E £
At AHE ket 719 = vk gk
o] Aol A= SLCI1A] SAALY] =& 2 E (G
microsatellite TFEA 23]} & 92] A318V, 2ll&
159] D543N2| v A7} gh=<l WA Exvte] du
A5 As Rkt

A4 9547] ABI 3730XL(Applied Biosystems,
Foster city, CA) = o]&3}o] g7]Ade] EHolE
alslgich
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TNF-o. FEXQ| CRéY &M

Z9FF| Aol AHtumor necrosis factor, TNF)= T}FoF
g A5 1Y 2A47)5E T8 S5 Welshs o
s o, A= E A5 o8 954 Az 3
2o} WA #A7) Sl TNF 42+ MICB
A ule 4 FAA Fow fA|sh, o F-9je
oheFgh A o] RasEa gleh 57
AEG A= FF TNFF TNF 849 571 %
TNFE A8k T Al d3l7o] S/} w3
3 9lewn, A TNF AA|e] B2 7]Ex] 50
HhgekA] o= AR MIAIER FAES] dA% 34
o] Birx|e], TNF7} A EH ] |5 w3l T8
g A3s 3 Zlow A7 Yot o] AFellA=
TNF-o A7l 1218 2] 42 o34 5919
gl A E 2] ARAE ARG

Al dE4 7] ABI 3730XL(Applied Biosystems,
Foster city, CA)y& ©|-&3to] @714 4] EdHolE
salshgint.

HLA-B512| PCR-sequence specific primerf] A1

AFe] MHC class %2 341 HLA ¥ (human
leukocyte antigen)ys ZH3h= FAATS 61 FGA
Aol SH 2B R EAske] o] vyt A
=0 EAel w2t 54 AR

HLA-BS1-& 2] Aol A7 WA Eg 2}
71 g Aol vkl A Qe Al Ake]
U, A ER 9] 7454 (susceptibility)ol] F3S F=
27} HLA-B5191#], o}y ™ HLA-B513% A9 =
% (linkage disequilibrium) Aol 9= A3 o}
£ FrARIARIAIE= 012 E2EH4ls}t} HLA-BS1 PCR
ZAARE HLA-BS1 kitS A&} A1) DNAS HLA-B
locus £-°] primer 2 23} Y- control &2 2 Alg} A7
%2 (human growth hormone) 5-°] primers ©]&
sto] 7 7] FAAE FAel PCRE 553 5 A
719%% 3kl HLA-BS1 HHFAAY 55 34
stglet. wehA] o] Aol A= HLA-BS1 -+ Ake}
gh=el WA E R 2] ARAE AR gk

SAEA

A AIFE-S SPSS version 10.0 for Windows(SPSS
Inc., Chicago, IL)E ©]--3}o] chi-square®] F= t-test
2 ASkL, 7 alleleo] HIAIEH ] Aol dupt
7)148=A] odds ratio®} 95% confidence interval =
Fogck w3 p e Tk BLT A5 p G

c
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AALE A 38 alleleE2] 5 F3}o] corrected p
(P AlRFBLS, 0] FEE©] 0.05 ©]313] 735 A
oz 9w gl Foz 7hEYr) o3t 42
WA E A9} dlzy 7k 2] f-A Al oA
2219 allele®} genotype2] #}o]E w3l HA|E
W ZhAjel| A 7 It S AR A A e
] A9 5 AR A Te] BAE A8},
HIAEY A5 HLA-BS1 AT 472 = U
*o] HLA-B51 Z¥}e] w2} wA|EH ] whgh o
= sk
Ao FE

HIH EY} 1L-18 MK 942k

IL-18 gene®] TR2REL] T x|oi& EAAS
=2 AAES AL AER A AES] A Aol
T 3o HLA-BSI FATollA = Apel7}h ¢lslch
-137G/C $1A]94 G/G genotype@} G allele®] Hl%
7} 2k SRl A = Yk e, -607C/A $1A] 9]
A& C/C genotypeX} C allele®] H1=7} AAF &R
o} 3ka} AEoll A =7 yebA]RE, PRe] 0.05 o)At
Frolm = FojAe] figitt. o] AFoAE g=alel
A= -137 C/C genotype} -607 A/A genotypes 1k

Table 1. The genotype and allele frequencies of IL-18 pro-
moter polymorphisms in the Behcet’s group and control subjects

Controls No(%)  Behcet’s group No(%)

Position-137
Genotype
GG 64(64.8) 73(74.5)
GC 37(35.2) 25(25.5)
Allele
G 173(82.4) 171(87.2)
C 37(17.6) 25(12.8)"
Position-607
Genotype
CC 14(13.3) 22(22.4)
AC 91(86.7) 76(77.6)°
Allele
C 119(56.7) 120(61.2)
A 91(43.3) 76(38.6)°

'p=0.133 and "“p=0.173 for comparisons of polymorphism at
position -137 between Behcet’s group and controls; p=0.089
and *p=0.351 for comparisons of polymorphism at position
607 between Behcet’s group and controls.



540 b ke sl - ol - QA
A A &Skch(Table 1). SHARE F-EA 0% <k
HE 7R 2 QIA] 92 AR} QS TR AL
= Zkxlol| A -137G/C $1#] 914 G/G genotype2] H1
=7} =4 YEPFTHG/G:89.7% vs 68.1%; G/C:10.3%
vs. 31.9%, respectively; p=0.026, p.=0.048).

HIMIEHI SLC11A1 SHXIR| ik

SLCI11A1 +%1A}e] = 2 % ¥]9] (GT)n microsatellite,
A318Ve} D543N2] 9JA|elA= SANC R HAE
Wy 2R ST A AEL] AR Aozt flleh
AR (GT)ne] o} A ol A allele 33} genotype allele
3/ allele 3] Hlx=7} Zkatrct kel AEelA =4
‘/]-E]-‘;}‘:]-(Table 2).

HIK| EHI TNF-o SFKI2| O12H

TNF-o 32} hot spot $1AX] 2 &%l -1031T/C,
-863C/A, -857C/T, -376G/A, -308G/A, -238G/A%A]
o] FAA A kel WA EY TR ARAS
18] $lste] G714 DA HE ARS-8Elek. Hot
spot 2ol SNP 9Jx|= &7 F-9] 16309 FAA
dFAE Flskgiet. 1 A3 TNF-a A2}
=3l WA EH ZkAtele] A Aol gl e
= F1=| lek(Table 3).

¥

1 0’0o

= R - A B A

Table 2. The genotype distribution of SLC11A1 gene poly-
morphism in Behcet’s disease(n=99) and control subjects
(n=98)

Control.  Behcet’s disease
Genotype

No(%) No(%)

5'-promotor (GT), polymorphism

Allele3/Allele3" 63(64.3) 49(49.5)

Allele3/Allele2 23(23.3) 29.29.3)

Allele3/Allelel 10(10.2) 14(14.1)

Allele2/Allele2 1(1.0) 3(3.0)

Allele2/Allelel 1(1.0) 3(3.0)

Allelel/Allelel 0(0.0) 1(1.0)  0.296
D543N polymorphism

Asn/Asn 74(75.5) 77(77.8)

Asn/Asp 24(24.5) 22(22.2)

Asp/Asp 0(0.0) 0(0.0)  0.707

“For 5'-promotor (GT). polymorphism, BD patients with allele
3/allele 3 genotype have significantly lower risk to the devel-
opment of BD than those without this genotype (p=0.036,
OR=0.54, 95% CI 0.31-0.96)

HIX ESH1} HLA-B51 2| 942k

HLA-B51S #Aj71x] WA B3} 713 d-A o)
@2 Aoz A e frAlAle]th HLA-BS1
PCR #HAF= AA2] DNAE HLA-B locus 5©]
primer 2 ¥} UlH- control 27 A5 AR 2

Table 3. The genotype distribution of TNF-a. gene polymorphism in Behcet’s disease (n=129) and control subjects (n=113)

Locus

Allele frequency (%) (number)

Allele Behcet’s patients (n=129) Behcet’s control (n=113)
-1031 T/T 71/129(55.04%) 59/113(52.21%)
T/C 51/129(39.53%) 47/113(41.59%)
C/C 7/129(5.43%) 7/113(6.20%)
-863 C/C 87/129(67.44%) 68/113(60.18%)
C/A 39/129(30.23%) 39/113(34.51%)
A/A 3/129(2.33%) 6/113(5.31%)
-857 C/C 98/129(75.97%) 74/113(65.48%)
C/T 31/129(24.03%) 37/113(32.74%)
T/T 0/129(0%) 2/113(1.78%)
-376 G/G 129/129(100%) 113/113(100%)
G/A 0/129(0%) 0/113(0%)
A/A 0/129(0%) 0/113(0%)
-308 G/G 116/129(89.92%) 94/113(83.19%)
G/A 13/129(10.08%) 19/113(16.81%)
A/A 0/129(0%) 0/113(0%)
-238 G/G 115/129(89.15%) 106/113(93.80%)
G/A 14/129(10.85%) 7/113(6.20%)
A/A 0/129(0%) 0/113(0%)
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Fig. 2. PCR genotyping of HLA-B51 gene. Lane 1, size
marker; lane 2, positive control; lane 3, negative control;
lane 4, negative sample; lane 5, positive sample; lane 6, neg-
ative sample.

& (human growth hormone) 5¢| primers ©]%
o ¥ Aol §AAE EAo PCRE. ZEH F
71%9%& 3] HLA-B51 dIf#AA] /55
At ek(Fig. 2). ¥4 A3 WMAE At A =
53.5%, 84l AENAE 15%7F HLA-BST 44
To g Fel Fgich

A

rhu

Tk wHER 2] dbgflcloly 7)Aol w3l &
A g A A= ekgrout RA A ]l Agle] e A
HollAl H & 3EAQ 83lo] WY ukgol o4t
= doA Aol o7 FAbe] W) FxAE
%A (major histocompatibility complex, MHC)<} non-
MHC genes ThoFet fA Al 50| WA E L] Hele
=2 B3k} o] 7ol 4= HLA-B51, IL-18, SLC11A1,
TNF-a®] 47 thg o] gh=ql WA EH ] 3k
el o sl=A1 5 FRIsc). 44 v A2 SS-PCR,
VNTR, RFLP, DHPLC 3} sequencing = ©]-&
slo] Eelslgict.

A3 A7}, HLA-BS1©] WA E 7 717 Ak o]
Z FAJARE YeRA|TE, HLA 2217} WA E <]
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2] = FAlslz] okt [L-18S HIAH|E
W e} 27 bl dwAde glgloy ekrsab
o w7 Hao] glglch 18|37 SLCIIAIS 23]
E il

genes] A4 THEAE WAEY 540l gloiA]
H9e BA Eogek AR F o A%

Y o] el 7)o
ofe] fAQlA, Fate WA, 45
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