o8 & Ob Bl 2 & & X 08 X O

Vol. 14, No. 2, June, 2007 =

WIREY $AGA TNF- sk TNF F84 $a79] thopl

=

At o)t Fdol g Wabsta A, Agolagsl WA
I Alod A2 Ao o3} AL e

u
@
N
St
=
o
[>
R
_\3
P
tot
N
B
X

¥
o

= Abstract =

Polymorphisms of TNF- Gene and TNF Receptor Gene in Behcet’s Disease

Wook Jang Seo, M.D., Yong Gil Kim, M.D.*, Suk-Kyun Yang, M.D.**, Kyung Sook Park,
Ph.D*** Chang-Keun Lee, M.D.*, Bin Yoo, M.D.*, Hee-Bum Mon, M.D.*

Department of Internal Medicine, KeumKang Asan Hospital, Divisions of Allergy and
Rheumatology* and Gastroenterology**, Department of Internal Medicine,
Asan Medical Center, University of Ulsan College of Medicine,
Department of Biology, Sungshin Women’s University***, Seoul, Korea

Objective: TNF-« has a pivotal role in the development of inflammation on mucous lesion
in Behcet’s disease like Crohn’s disease. We examined three single nucleotide polymorphisms
(SNPs) of TNF receptor gene of intestinal Behcet’s disease and Behcet’s disease without
gastrointestinal involvement.

Methods: DNA of peripheral blood samples was obtained from 43 patients with intestinal
Behcet’s disease, 59 patients with Behcet’s disease without gastrointestinal involvement and 60
healthy controls. After polymerase chain reaction (PCR), we examined SNPs of TNF-a gene
(308, —238) and TNF receptor gene (—1493, —196, —1466) by SNaPshot assay. We also
analyzed reconstruction of haplotypes of three TNF receptor genes.

Results: No significant difference was observed in the distribution of TNF- a2 gene (—308, —238)
and TNF receptor gene (-1493, —196, —1466) polymorphisms among the groups. Haplotype
reconstruction analysis of three TNF receptor genes showed difference in allele group of (T-T-G)
(-1493/-196/-1493) between patients with intestinal Behcet's disease and Behcet’s disease
without gastrointestinal involvement (p<0.05). However, other allele groups revealed no
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difference among the groups.

Conclusion: The role of TNF-« gene (=308, —238) polymorphisms and TNF receptor gene
(—1493, -196, —1466) polymorphisms in the pathogenesis of Behcet’s disease is not supported
by this data. Haplotype reconstruction analysis showed that haplotype of T-T-G (TNFR2, —1493/-196/
—1466) in Behcet’s disease may have protective effect on gastrointestinal involvement of this

disease.
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MAER S oE A71E el oz A
WA AT A7) A, AT AF Ho] F
I Zapoleh Wy Ul AL obAA A
selA oA WA EY 2Rkl A
TNF- ¢t TNF 84 55271 S715o] dgol ¢4
A 9} (1-3). EZ TNF-o FA2 222 329 (pro-
moter region)2] tF3 A (polymorphism)e] TNF £H]<}
AxElo] glFo] HuElow, oZle] HAHEH ]
A54 Sl Teas d%s ¥ Ao A7E
. WAEY F B3A ZETY, WAE A<l
TR 71 AEE TNF-a ZAgA 1
the Havh glojA eolEdk AES SNt
t @4-6). AF7HA & 4# A INF-o F57H2
d7] oA FSl(single nucleotide polymorphic sites)
= —238, —308, —376, —857, —863, —1031°]3L, TNF <
SA9] ©dd7] vhEAd F9= 196, 1466, —1493,
-1663, —1690°]t} (7,8). o|ef3t AFAINE npgoZ
TNF-a¢} TNF &A1 ©dd7] vhgAa wAlE
W] AAlS geld e A7t AREHRew o
T2 A¥Ade AstA X 9,10). vk HIAE
el b Wwg 7R 3RS dde s 3k ol
A] TNF-$3 +2522] SNP7} Qb wWwls} hado] 9ict
o BRuE 8} o} (11,12).
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combiantion)©] & ¥ (phenotype)d] AIES ARG}
© bl ¥ Fe3t 9&-& shvta deA glek (14,15).
ZZoll TNF-¢ |-4%} 1031 T/C thgAlo] wAEH
I AstEle] vk A7 Ayt HEEReH (16)
Tl A o]g} P AF7E At (17). spAH
HAE Ad 25 T30 ez 3 dFE 93l
on] WHE A 3ATE WdeZ 3 INF 58
A AR DA =3 4 A7 w3 gk

2 dFE WAE A ATE HdeE TNF-
ol WA F2 BHH TNF-a (238 G/A, 308
G/ A) H919} TNF 4=84(-1493, —196, —1466) F-3]
449 SNPE A<do] gle WIXIEY A3 A
AT wlaste]l 2 xpolE golHE gk}l (18-20).
3t TNF- e} TNF S84 #

gl AR welE A7 @
oz st YulAY EAL Bl WAE el 3
AE, Al G WAEY BATI 4 Eate

Aol % ofolr Al e,

ST &A1 3x FAETBAA AR &7
glads o WAE Ador diEe dAE
dog JE WHAE AT e JF(198NSE
el omm=43), =TS Y WA 2
t J1EE Agsle] WHEH R Zrhike 3
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1) DNAQ| F&: i A8} dzT9 A ollA]
10 cco] Walg AR F, o] WA QIA-
amp DNA Mini Kit (Qiagen, Hilden, Germany)< ©]
43l DNAE FE3l3ich 3% DNAE -80°Cell
2] WE Rt

2) TNF-a 2 TNF 2| FHXAE 24

(1) EatEA GIMHIS MME0| MR =3
DNAE A2HA] 1.25 pmol, 250 uM2] dNTP, 2.5 mM2]
MgCl,, X10 2FH(Applied Biosystems, CA, USA)¥}
Taq polymerase (Applied Biosystems) 0.15 unit7} %3}
¥ 50 4L2] bufferol]A] PCR thermal cycler (Perkin-
Elmer Cetus, Norwalk, CT, USA)S o|&3slo] Z=ZA]
Ark FHEL ddbgel =7 94°CeollA] 30%,
65°Coll Al 30, 72°CollA] 30%E5 53] Wk ¥ o}

Table 1. The sequences of sense and anti-sense primers
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A 94°Cell A 30%, 55°CollA] 30, 72°CellA 30%%5
153 ek Aoleles] ol A8 AAe <
Jlde % 13 7l o]|T FA I A dyure

4158 1 unit®] Shrimp Alkaline Phosphatase (Amer-
sham Bioscience, Uppsala, Sweden)®} 2 unit®] Exo-
kinase I (Amersham Bioscience)£ Z5hslo] 37°Col| A
A7 B9 e FHES QNI F ol
© dNTPS} AMAIE AAsEATE kAl 72°Coll A 15
B7F ¥F-S-A]A Shrimp Alkaline Phosphatase®} Exoki-
nase I B4} A7 F AAH SHELE AE=

o
£ o

A
2 S AdJ| AFHIS(single base extension reac-
L=

Q) o:ly] o zly %0 1:}01 017] ]:}_'6‘3/(40] 9}\

tion): 2 o

L w9 e A AREES AAE W o

3| v WE AR AEA| ] 917
A & 29k ek AAl b3 SNaPshot
ddNTP Primer Extension Kit (Applied Biosystems)<
ol galdrl. Ak AARES % | unit®] Shrimp Al-

1o U

Name Primer Sequence

TNF-a —238G/A Sense 5’-AGAAGGAAACAGACCACAGAC-3’
Anti-sense 5’-GGGAAAGAATCATTCACCCA-3’

TNF-a —308G/A Sense 5’-AGAAGGAAACAGACCACAGAC-3’
Anti-sense 5’-GGGAAAGAATCATTCAACCA-3’

TNFR2 —1466G/A Sense 5’-CTTCTCCAAGGAGGAATGT-3’
Anti-sense 5’-TCACAGAGAGTCAGGGACTT-3’

TNFR2 —196G/T Sense 5’-TCCTCCTCCTCCAGCTGT-3’
Anti-sense 5’-TAAGTGTACTGCCCCTGGG-3’

TNFR2 —1493C/T Sense 5’-CCAAGAGCAGAGGCAGCG-¥
Anti-sense 5’-ATGCCCCGAACGTCCATG-3’

TNF: tumor necrosis factor, TNFR: TNF-receptor

Table 2. The sequences of internal extension primers

Site Extension primer sequence
TNF- @ —238G/A 5’-GCCCAGAAGACCCCCCTCGGAATC-3’
TNF-a —308G/A 5’-TAGGTTTTGAGGGGCATG-3’

TNFR2 -1466G/A
TNFR2 -196G/T
TNFR2 -1493C/T

5’-CTGCAGGCCAAGAGCAGAGGCAGCG-3’
5’-GGACGTCCACGTGCAGACTGCATCC-3’
5’-CCAGCCAGCCTTCCGAGAGGGACAC-3’

TNF: tumor necrosis factor, TNFR: TNF-receptor
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kaline Phosphatase S HF-5-9Hol] W2 & 37°Col|A] 14]
ZF 5t HbSAF AL oFA] 72°CollA] 1587 HESATA
A A AAlE Ao

() X 2N ABI 3700 DNA
analyzer (Applied Biosystems)= ©]83lo] A 7]d5<
Alegsldet. Ay 242 GeneScan¥}t Genotyper (Ap-

plied Biosystems)& ©o]-&3s}3ith

A Al %Xﬂ%

3. EHEE 24

HIXE Aol gxtel Aedo] fle wixEH 3hA,
AAQ1Foll A TNF- a9t TNF &4 42 2+ 9%
o FAAEHR dYFAA allele) MEE T3
chi-square test®} Fisher’s exact test® ©]83}o] H]iL
A8k o]E9 EAoli= SPSS (Version 10.0,
SPSS Inc, Chicago, IL)= o]-&3}3t}. TNF-a A%k
2 B89} TNF 84 447 3 B985 & Fo=
S % SAS genetics (Version 10.0, SAS Institute
Inc, Cary, NC)& o|&slo] dumixsd EAS AYs}
Ark. A 959 ATFor sy F=AA

i [e]

[e)
oul gle A

pZkol 0.05 o]stel A= EA= o A
o2 33t
4 i}

L HIME Fe Eio} H0| gl M=
eST

sixlo] £

X E A9 ghxiel Aedo] gle wIXIEY b
vl Al @] vl :0.77 vs. 1:1.03), HFA
(40.5:92 vs. 42.31£8.4)0ll A= o] Ho|A ¢k
o} F73A1%k100% vs. 100%), 43 7)H|¥69.8% vs.
83.1%), AFTHM@.7% vs. 13.6%), EE=A(2.3% vs.
13.6%)2 7 T ZrollA F Aol & HolA grghon,
bl ExutdS Aloslays el HHn|
go] 71Ee Hael xolE Holx| gkokrl (13). I
Hednw(58.1% vs. 91.5%)T TuHAH HAAQTI% vs.
76.3%) A& HIAIE AedgollA GA = glon
EAA qule 9dgdreh kAt B9 HIE(18.6%
vs. 525%)% WIAIE Ad #AfollA] ow] YA Ik
th(p<0.05). HIAIE Ao A& 7|Ee] A4A
.‘i]_U]' ,TL]HHiH:] 3 ‘l—/lg 7:1244/} _;J-ZJOﬂﬂ B]C/‘ ]-
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Table 3. Characteristics of GBD patients and BD patients

GBD (n=43) BD (n=59) p-value
Sex
Male 24 (55.8) 29 (49.2) NS
Female 19 (44.2) 30 (50.8) NS
Age
(year, range) 40.5 (19~63) 42.3 (19~64) NS
Oral ulcer 43 (100) 59 (100) NS
Genital ulcer 30 (69.8) 49 (83.1) NS
Eye lesion* 2 4.7 8 (13.6) NS
Uveitis 1 2.3) 8 (13.6) NS
Skin lesion 25 (58.1) 54 (91.5) NS
EN 12 (27.9) 45 (76.3) NS
Arthritis 8 (18.6) 31 (52.5) 0.01
DVT 1 (2.3) 8 (13.6) NS
GI involvement
TI 25 (58.1)
IC valve 21 (48.8)

Data are shown as the number of patients (%). *Eye lesion
including uveitis, retinal vasculitis, and hypopyon. BD:
Behcet’s disease without intestinal involvement, DVT:
deep vein thrombosis, EN: Erythema nodosum, GBD:
gastrointestinal Behcet’s disease, IC valve: ileocecal valve,
GI: gastrointestinal, NS: not significant, TI: terminal ileum

yulsh gy AAe] WEFTt 712 Bash §4
SAAY 4

Polel AsE moh wAE g W
AHE ek 31681%), SuBEsn o T
WolA ghgheh(14) (E 3).

TR TNF 34 RHAF CHE M|

B oA A4 dzd 9 SATE EFlA
Hardy-Weinberg equilibriume %33t} TNF-a
A 238, —308 9]¢ TNF &4 4= -196,
—1466, —1493 F-9]°] {FAAH] HIEE wAE A

o WAEIH Aolol gl WAEY BAFAA Hol
g ol gk wy Azl wAEY B3 Tt
AT AeldlE oJu] Q= HolF Holx %k

3 4).

—~

3. TNF-¢ 2} TNF 2| AKX Luix|S| H|m

TNF 584 §47 3 F4& 3 7202 slo]
ufAe BAS A3k ZAd T-T-G (-1493/-196/-1466)
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Table 4. Genotype frequencies of TNF-a@ and TNF receptor gene polymorphisms in GBD patients, BD patients and

normal controls

Genotype frequency GBD (n=43) BD (n=59) NL (n=60) p-value

TNF-a —238 NS
GG 38 (88.4) 53 (88.9) 53 (88.3)
GA 5 (11.6) 6 (10.2) 6 (10.0)
AA 0 (0.0) 0 (0.0 1 (1.7)

TNF-a -308 NS
GG 39 (90.7) 55 (93.2) 54 (90.0)
GA 4 (6.8) 4 (9.3) 6 (10.0)

TNFR2 —1466 NS
GG 13 (30.2) 23 (39.0) 16 (26.7)
GA 18 (41.9) 22 (37.3) 32 (53.3)
AA 12 (27.9) 14 (23.7) 12 (20.0)

TNFR2 —-196 NS
GG 2 4.7) 2 (34 2 (3.3)
GT 14 (32.6) 15 (25.4) 13 21.7)
TT 27 (62.8) 42 (71.2) 45 (75.0)

TNFR2 -1493 NS
cC 16 (37.2) 25 (42.4) 26 (43.3)
CT 23 (53.5) 27 (45.8) 29 (48.3)
TT 7 (11.9) 4 (9.3) 5 (8.3)

Data are shown as the number of patients (%). BD: Behcet’s disease without gastrointestinal involvement, GBD: intestinal
Behcet’s disease, NL: normal controls, NS: not significant, TNFR2: tumor necrosis factor receptor 2

Table 5. TNF receptor haplotype block analysis in GBD and BD

Haplotype GBD (n=43) BD (n=59)
(—1493/-196/-1466) frequency (%) frequency (%) p-value
C-G-A 29 33 NS
C-G-G 1.4 32 NS
C-T-A 31.4 326 NS
C-T-G 28.1 26.1 NS
T-G-A 6.2 27 NS
T-G-G 10.2 6.8 NS
T-T-A 8.2 3.7 NS
T-T-G 113 21.4 0.03

BD: Behcet’s disease without gastrointestinal involvement, GBD: intestinal Behcet’s disease, NS: not significant

Told IAE A A% el gl wWAEY
Bl FAHOZ I Aol T Berkp<0.05)
(E 5). AT 2 FARTAA WIAE 3 B4
St BT wm, Aol gl WAEY B4
o BT vlm Y BE WA B
GIAE Al BATgde] S WAEY BT
3} AgATI Wz A BAHOE Fol% Aol
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o) stz WolselA: ek S04 Aol Fol
e Fod §AA tlalAe ol Wkel uhsA
W RIAT HLA-BWSISL wixlEW o] kol 2
4 Bt Qo @ Heels oF Aozl §
AAel AAel B AL AYH L ek Hl
TNF-a WA= Weaele]l Sod e o

= Zleg 48R gdow, aEWe #HegAedx
23 I e AoE dHA ok ZEHLS
dgFgel wAE AdH} [FAsH TNF-a9t
TNF &2 472 chdAde] wWlel A& +
th= Barl gk 22,23). 53] TNF-¢ §47 =
-308, —238¢0] ZEH 9| AT o] glow, TNF
FEA TR F oolu] FHA -196 2l -1466,
-14939] &Y A7] oHA F9 52 duiHFe] =
Y A eA SolFer Yl (8,10,13). olH
3 R3E EdE ARES WAdH FHe| =& A
o8 FEHTE TNF-e¢ INF F&A4 42 £9
(TNF-a —238 GJ/A, —308 G/A; TNF 84| -1493
CJT, -196 GIT, —1466 G/A)S 4oz wxE A
3 Aedo] e wiHEMTS] AFA ol il AT}
R
TNF-a §-3A 308, 238 H-99} TNF 84 F
AL -1493, 196, —1466 F-91¢] FAAH ] ==
HIAE o] A7 Ado] gle WIAEY At
H]|
9

Moy
o2

ofo

skl vl WAE A BATH AT
3, Aol gl WAEY BATH ZYATH
Mol Aol Holx ghgkeh webd B ATl
A G AR 919 g wAEe) Ay
3} Balo] gleke ol7e] Wash Axjshglon] Al
E goe] MASE Bo] gl Ao® vhehde
(10.11). BAe] A LAY A FAHolA
TNE-¢] §474 2 2918 & FO= so] HAg)
& ul 7ze WATH BEFI Aol HelA]
Fgkort, TNF 482 #4174 3 RIS ¥ Fou
sto QujAlY LA AYR AT} TTG (1493
~196/-1466) TN A VIAE AR BATH el gl
£ AEY BT Aelold BAMOZ feld A
o] weleh AT R TT.GEAA WAL 2
BT AGAT, Aol G WAEY BT
AYATANAE Aol S HolA ghaket. ol Az

= T-T-G (-1493/-196/-1466)2] LujA|ES 1A=

HIAIEY k27 wlAE Aol o] A 7hsAle] Y
I FEZ F vk A deiAlE BAE 93
ATEe I AT A7 A7) wifel 35 o
TR A7t Hesleha sl

E ATl Fodd wAE Ad Al FH
W, glEwy gl HA o] 4.7%, 58.1%, 18.6%Z 7
& WiAEY 3bEc A el o] A2 W
AE Aodol Rk A Aedol gk WARH 273
Helds 274 FeAste] wixER e A 7+
©] International Study Group for Behcet’s Disease
(1990)2] 7]Feoll HA] ¢k AS7F AA wAE A
a A 46.5% (20/43)F AA BRI 7] WiELe
2 A4 F gk 9E wAE AT JE
(1987)2.2 K™ complete type 178(2.3%), incomplete
type 227(51.2%), suspicious type 2073 (46.5%)°]%)
Suspicious type2] QFFHH I} FFHHL 0.0%7 5%
Z suspicious typeo| FA| WHE Ao Ao W
FiEe AAFeZHA QHH W ZlRuwo] 7]E9
HIAIEY shatieh A vehvdes Zles AW 5
ek BkARE HIAIE Aedell #3E 7|E FrkA A
T35 E™ complete type®] 3%, incomplete type
25%, suspicious type 15% 2 QFFHH oL} ] HHiu o]
AS A Aol gle wiXEY ARG AA e
3 U8 & 5 Ao a26)

2 Qe ARHE A, B ATE B A2l
A AR el Ao Agel 4o A ol
T Eel S Adde olela zdez

SAF AR A G AR Yol AuEA E
sigov] wk DA KolF vhE B4 A 9
M Gk AR ool W 4 gleh: Aelth E
A, ABARNA oldel gl A%E BFATow
A 3 A=ScN

AR wf WA ALAd Flsde] e AEES
S}FA] kol o] o] 12t Q 9l(confounding factor)2-
2 A4&8 7 doke Aol sk
HIAE ] wIAEY hAtellA] =AWyt
AT AR Tl ZokA WAEW S At
Eoll A 435 v X ARk, Apto] Zx X757} of
gk gelA Slvh 24). 2RelE Eskal A
9] ZaAoF AAMA HIHE Adeol tigt R
AF7E FHAE o] FoAA g Aeelrt. 2
ATE

e WAE AdBAE PO sl
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TNF- a2} TNF S84 A odAzt duxe
BAS AL AP JuAHoz  wHEH oA
TNF 8419 54 Lduixge] wiAlE gejozol
oled& JAE F ot AIE HYckes Wl 1 9

o7 et

]

=
—

FEW W e Ao e AR &
2% TNF 84 42k -1493, —196, —1493 %] 2]
oA WAE o] wAR Fulo] gl A=
s ol TNF-o¢ 47 -308, —238 H-9]% x| E
Ao AT e JFHo] gle AR el wlF

ool EA7F ARk INF 784 42 dulx)

AT F T-T-G (—1493/-196/-1466)) T2 7}2 HiA|E
W2 WAE ] A ThsAle] HolXivkn
FEY F AUrh B dFE duAdgeE FF o
I TR ATE T3 FQle] Hesli)
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