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Tumor Necrosis Factor- @ Gene Polymorphisms in Korean Children
with Inflammatory Bowel Disease

Min Sung Cho, M.D., Seung Min Song, M.D., Seak Hee Oh, M.D., Yeoun Joo Lee, M.D.,
Ju Young Jang, M.D. and Kyung Mo Kim, M.D.

Department of Pediatrics, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Korea

Purpose: The aim of this study was to investigate the existence of TNF-a polymorphisms in Korean
children with Crohn’s disease (CD), ulcerative colitis (UC), as compared to healthy controls.
Methods: Blood samples were obtained from 40 patients with CD, 14 patients with UC, and 30 healthy
controls. Genotyping for 5 TNF- @ polymorphisms (G238A, G308A, C857T, C863A, and T1031C) was
performed. The allele frequencies for the inflammatory bowel diseases, CD and UC, were measured in
patients with these disease and in healthy controls, and these allele frequencies were compared between
the 3 groups. We examined the significant association between polymorphism and disease phenotype, such
as location, behavior, perianal disease, and pediatric Crohn’s activity index (PCDAI) in CD.

Results: Based on our findings, the TNF- @ allele frequencies of G238A, G308A, C857T, C863A, and
T1031C were 3.3, 8.3, 16.7, 16.7, 21.7% in healthy control, 2.5%, 7.5%, 18.8%, 20.0%, 22.5% in CD,
71%, 7.1%, 7.1%, 21.4%, 28.6% in UC. They were no statistically significant differences between the
3 groups. There were no associations between genotypes and phenotypes in CD, except a statistically
significant higher allele frequency of G238A in ileal type (L1) disease (p=0.010).

Conclusion: Our results indicate that 5 TNF-«@ polymorphisms do not seem to be associated with
susceptibility to inflammatory bowel disease in Korean pediatric patients even though young patients were
anticipated to have a stronger genetic affiliation for these diseases than adult patients. We think that further
studies are needed to find those genes associated with susceptibility to CD and UC in Korean pediatric
patients with inflammatory bowel disease. (Korean J Pediatr Gastroenterol Nutr 2011; 14: 269 ~278)

Key Words: Crohn’s disease, TNF- @, Gene polymorphism, Ulcerative colitis
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aQloll i3t A dstow
NOD2 whillo]] th3l AFE A4t v7} glow, o]=
A Av] AEY AEA HE Aol fAE o, AF
9] peptidoglycang IA5te], NF-kBE 53l Alvtol t
q} uqosu]._,‘ HH7H° = A ]SL:XE q] u]—uﬂzli o]B_EJE].
NOD2 A 7= A9 adFollA= ZE2W3 H=lo
AT Aoz d#yA 9) OLP’ A Apzo] A3t gkl
Zzotoll A= NOD27F 454 A3k odsto] gle A
o7 -

54 AAsto] Thid Th2 WY whe9 43 =
SA0 2 slaL o] AATA AolEFIIY TNF-«,
IL-6, IL-1b%} & 54 Aol E71RIQI IL-10 Aol 8] F-
z3t2 Za=EcH . olol] TNF-a 9} IL-100] L83+ &
A2 QA3 QLA TNF-a ol th3t sHE-2 A7}
A Eoll 4] TNF-a 9} IFN- 7 & LS Aoz
A Ao QA= FodF 70l o]Zlo] AW X 5ol A
S5 3 QP TINF- o fH7ks 61l o A|9] heke)
HLA-BS} HLA-DR Ato]9] S8 =2 A3 53 il
off YIXISHAL UL FUAMEel| Ao F Fo] A ES
thE7AL, 2 ghol] mlolg] A2 MIE ] EAE A5t
715 sk, AAIEE A7l e b, dsute=

]

A5 5, WA 43 (innate immune response)©l]

10

—_

Az FA ot o] TNF-a & 154
stolu|, qF, &5 T2 WA #
), JeH0, o] A AA3 T} TNF-a &
ﬂhgﬁ‘l- Bo] glom TEH 3xle] Autol A
7hElo] glom? ol Mo Al A
TNF-a7} 7 Aol E| I IL-1b7} SV EMA A2
AF3te] 168 S7HA71A et INF-a & 22
W gate] &% AR A EA B AYE st A
o] Ajzta Z1sgel] Thl Aol E7RQ1S fﬂﬁ}“ 1
o218t o]-FE TNF-a A= 312} 3]0l

chd o17] dhgAdo] Bars|glom T olgjat
917] Thg o] INF-a AJAka} ddto] glom ™) o=
A A A 2 iy IR IATE doke
A= Yo A FA & G INF-a A7)
1Y od7] ohgA F-$(single nucleotide polymorphic
sites) = —238, —376, —863, —103101¢ INF-o T%
Ao 4 A7) PA AT —196, —1,466, — 1,493,
—1,663, —1,6900]c}*",

ol gt oA A7}E nlg o2 TNF- @ 2} TNF -84
o] ©tdedy] g 2 ARG S welE e
A7t F2 A ez HaEo] rf, Lol
W o, A A, Q) T B dellA gl
e A Boln)), gt 224 E dov)= U %

oh= A &4lo] °1~°ﬂ Bl sl A Ao 3
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. &ol 228 9] IL-10, TNF-« o]
S AT QAP A TelE YAT),
ceoke] fAISHH Aelol T A7 FAHA 9

olof] B AFollA = WS Ak sare} 717
g &obs ez o5 w5 mivishs TNE-a o
A el Eet thed7] Ao vias Fa 2
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Tl A 54 AAste g Agkiba o)) 34 A
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% ol ALA HP/\}AJL].;H 1,]]/{]7:]
2434 7152 71802 e, api )
g 4 PCR< ©o|-8-3tod Salmo-
nella, Shigella, Yersinia, Camphylobacter, Clostridium
dlﬁ‘"czle-J /q];?-/l-l Zl—oﬂl OJZH 2]—0:1 21} 73%_111% HH;{{]%}.
ik, Porto crlter1a25)°ﬂ whzba] A9 A, o
A WA A, 2 vk el AAE A ssle] A B
9 9 sk s Adsidch 22w FxY ¢
7} HloFA tidede] B Montereal classification”ol]
ute} g oJstiek. Ao A A2We Ag sk
= wl, ERlollA] X 55 W 3hAke] 7B AUA gt
o WE, snteas], 497 ARESE
A 24T AR 2AL B2 2o} a8y FEAL
Aaksto] AWl FEEE SHekelet,

3. Genomic DNAS| £& Z&aAd AdMHIS
(PCR, polymerase chain reaction) &3,
PCR-SSCP &M

Genomic DNAY] %, 384 A2i4H-3(PCR, po-

lymerase chain reaction) %%, PCR-SSCP
o 4 B0 B4 P ol gk by BAE

golo] DNAE F%3}o] TNF-«¢ —238, —308, —857,
—863, —1,031 §-AA4 S polymerase chain reaction
(PCR)-restriction fragment length polymorphism (RFLP)
He oldste] s ogde 27 Hshed
non-isotopic genomic PCR-SSCP  analyasis& A}-8-3}o]
A|2EA] (primer) (Table 1)E o]-&3te] thg Aol = F
$E FZ313 k. PCRS 200 ng?l genomic Dtemplate
2 95°C (18, 60°C (0.5%), 28]aL 72°C (1)l A 1.5
mM MgCl2-containing reaction buffer (PCR buffer II,
Perkin Elmer—Cetus)% AHg3lo] 383 (cycles)S AleY3t
Atk PCR A & 10 «LE ethidium bromide (0.5 g/ml
of IxTBE)oll 3=l 2% 3Hd 7ol GalAIA 22|43t

oA FF%H PCR FEw5 AXEd S sH3ith PCR
AAE 20« LE 51«Le 0.5 N NaOH, 10 mM EDTA
12|31 10 # L9 denaturing loading buffer (95% forma-
mide, 20 mm EDTA, 005% bromphenol blue, 223l
0.05% xylene cyanolys 33}t 95°CollA 57+ 7}
A3t 5 727 vle] 4°c2 W7zl wellol] 22] sample
< loadingAl 7] 3L 10% glycerolo] E3HE 713} =] oF
< 7 704l 8% nondenaturing polyacrylamide”-g 54|
of] runninga}to] o] F71-& buffer-jacketed gell apparatus
(DGGE-II; Aladin Enterprises, Inc., SanFrancisco, CA)ol|
A A7) E3F T 460 EEol A 427t A 7|53
¢ 7L ethidium bromide® 3A3to] FAH FH&
2}]\‘:}‘29).

4. B9 A

229 3129} A4 Aol ] INE- @ & TNF -8

Table 1, Oligonucleotide Primers Used for Genomic PCR (all sequences are listed 5° to 3°)

Primer Polymorphism Sequences Orientation
TNF-1 —238 TTCAGCCTCCAGGGTCCTAC Sense
TNF-2 CCTTGGTGGAGAAACCCATG Antisense
TNF-3 —238 CTCAGGACTCAACACAGCTT Sense
TNF-4 CTTCTGGGCCACTGACTGAT Antisense
TNF-5 —857 CGAGTATGGGGACCCCCACT Sense
TNF-6 GAGTGAAATCACCCCGGGA Antisense
TNF-7 —863 GAAGGAAAAGTCAGGGTCT Sense
TNF-8 TACATGGCCCTGTCTTCGTT Antisense
TNF-9 —1,031 GCTCAAAGGGAGCAAGAGCT Sense
TNF-10 CTGTAACCCATTCCTCAGAG Antisense
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-r] 29| A2 P 3 -+3 2Hallele) 2
] W (mutant) NB-FAAE 7HA 234
ZE7) %2 o' o] S Anholl A dF, W 9,
Y BAT 5L AAOIAF AAE ol Sole] 2Asto]
INF-a §7A7 g4 3 389 74 3aAE &
obR.gk

iz 2239 3k} Aol YAl & wlastr] 9
314 SNP Alyze software 5.0 Version (Dynacom, Yokoha-
ma, Japan)< Ah-8-3}o] Hardy-Weinberg equilibrium< 7}
3= GARlaglt o] 59 EAoll= SPSS 100 Z21
e Agsldeh S AR Y FATES p<0.05E &

AR ORE ou] e ZoR s9lrh

TNF- @ ] haplotypes 4317 91sl =3} 3hat
ol 4 €] haplotype H1=5 247 /WA 0 & Fho] A3
ZAA2E PLINK 2.05 (http://pngu.mgh.harvard.edu/purcell/
plink))*& A+-83ted =94 wAHSHATL 4.2 WA ] Hap-
loview Z 2135 o]&sto] H] sl chhtp:/jwww.

broadinstitute.org/haploview/haploview).

Table 2, Characteristics of the Patients with CD, UC and
Healthy Controls

CD uc HC
(N=40) (N=14) (N=30)

Age (yr) (mean+SD) 119+36 120+£32 86=+3 1
Male/Female 27/13 5/9 15/15
Location of disease

L1 terminal ileum 3

L2 colon 5

L3 ileocolon 32

L4 upper Gl 16
Behavior of disease

B1 infllmmatory 31

B2 stricturing 3

B3 penetrating 6
Perianal lesion (+)/(—) 30/10
PCDAI <30/<30 14/26
Extension of the disease

Proctitis 3

Left sided colitis 5

Total colitis 6

UC: ulcerative colitis, CD: Crohn’s disease, HC: healthy
Control, PCDAI: Pediatric Crohn's disease activity index.

2t i 547 F 28N e F 4080 o 2
7:13, B AW 11.9:3.64)ol%l o AFA ]

e F uHE
Z-2 308

o] 5:9 FH3 ¥ 12.0+3.24),
o] 15 : 15, B A7 8.6+3.14)ch

Table 3, Genotype and Allele Frequencies of Polymorphism
in the TNF-a Gene

Allele
Genotype frequency p-value
(%)
—238 GG GA AA
Normal 28 2 0 3.3
(N=30)
IBD (N=54) 50 4 0 37 1
CD (N=40) 38 2 0 25 1
UC (N=14) 12 2 0 71 0.589
—308 GG GA AA
Normal 25 5 0 83
IBD 46 8 0 74 1
CD 34 6 0 75 1
uc 12 2 0 71 1
—857 CC CT T
Normal 21 8 1 16.7
IBD 39 13 2 157 1
CD 27 11 2 188 1
uc 12 2 0 71 0212
—863 CC CA AA
Normal 23 4 3 16.7
IBD 34 18 2 204 0.683
CD 26 12 2 20 0.832
uc 8 6 0 214 0.733
—1,031 T TC CC
Normal 21 5 4 217
IBD 31 20 3 241 0.849
CD 24 14 2 225 1
U 7 6 1 286 0.606
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Ho] AW A4+ 307, Sl
t}. PCDAI (Pediatric Crohn disease activity index) 30
gk 14%, 30 o] 26 o] tk(Table 2). A%

] 1499 REE Fgdol 3WQL4An), 25 ol
H(35.7%), A Aol 6%42.8%)0]th

2 2 2 4o oF rf
ok
E X

& dollA] TNF-a %2 —238, —308, —857,
—863, —1,031 919 FAAH Y Wlees 223
7 4 =T Aolell AA vl el A F s f-H2k
AA W= ztelE Holx| oEStth(Table 3).

Table 4, Correlation Based on the Location and Genotype
and Allele Frequencies of Polymorphism in the TNF- @ Gene

Allele
Location Genotype frequency  p-value
(%)
—238 GG GA AA 0.010
L1 (N=3) 2 1 0 16.7
L2 (N=b) 4 1 0 100
L3 (N=32) 32 0 0 0.0
L4 (N=16) 16 0 0 0
—308 GG GA AA 0.208
L1 (N=3) 3 0 0 0.0
L2 (N=5) 3 2 0 200
L3 (N=32) 28 4 0 6.3
L4 (N=16) 15 1 0 3.1
—857 CC CT T 0.311
L1 (N=3) 3 0 0 0.0
L2 (N=5) 2 2 1 400
L3 (N=32) 22 9 1 172
L4 (N=16) 10 6 0 18.8
—863 CC CA AA 0.507
L1 (N=3) 2 1 0 16.7
L2 (N=5) 5 0 0 10
L3 (N=32) 19 11 2 234
L4 (N=16) 7 6 0 231
—1,031 T TC CC 0.667
L1 (N=3) 1 2 0 333
L2 (N=5) 4 1 0 100
L3 (N=32) 24 14 2 281
L4 (N=16) 11 5 0 156

TNF-a¢ —238 91219 A 7427} de 2289
satol|l A &Aoll ek L1 16.7%, thaell =gke 12
10.0% % p-value 0.0102.2 2Ju| Ql= HE Zfo]& Ho|
I YA —308, —857, —863, —1,031 F-9& Aol
w2 HHFHAL £3E 2ol HolA] EgkrhTable 4).
o|&4] —238 L1SIXoll SolAd2 yehldch 104
o] &3} 104 mIRkE FEate] A7 A& vl
wato] Hoks wf Aol whE BE] Aol gldch

5. A2Ho| WA 2 TNF-« |HX} T

7| credygel Hlw

TNF-a $-#H2 —238, —308, —857, —863, — 1,031
F-219] 2hed7] fAz ok A ukel obk Aol A=
2ol & Holz| ¢kt (Table 5).

Table 5, Correlation Based on the Behavior and Genotype
and Allele Frequencies of Polymorphism in the TNF- @ Gene

Behavior Genotype frequAelLeck; (%) p-value
—238 GG GA AA 0,737
B1 (N=31) 29 2 0 3.2
B2 (N=3) 3 0 0 0.0
B3 (N=6) 6 0 0 00
—308 GG GA AA 0.751
B1 (N=31) 26 5 0 8.1
B2 (N=3) 3 0 0 00
B3 (N=6) 5 1 0 8.3
—857 cc C1r 71T 0677
B1 (N=31) 22 7 2 177
B2 (N=3) 2 1 0 16.7
B3 (N=6) 3 3 0 250
—863 CC CA AA 0.769
B1 (N=31) 21 8 2 194
B2 (N=3) 2 1 0 16.7
B3 (N=6) 3 3 0 250
—1,031 T TC CC 0,884
B1 (N=31) 19 10 2 226
B2 (N=3) 2 1 0 16.7
B3 (N=6) 3 3 0 250
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6. AE2HO| HEF9 WHO| 20 WE TNF-
@ t

THE7| gl Hlu

a §AA —238, —308, —857, —863, — 1,031
2919] gel7) SR AT FEFRS] W] §5
ohe] Bedge giglehTable 6).

7. 201 AEE 342 XI0[0 [}E TNF-a &7
Hxb 2o Cid gl vl

TNE-a —238, 308 9Zloll A #3471 & 3
Aol A} PCDAI >300] 3.8%, 13.5% 0.2 287 ¢k
Hatol] wlal FsAdo] kot FAH R o3t A
o] & Ho|z& ¢kort.

—857, —863, —1,031 A2 37| t}g Aol up=

Table 6, Correlation Based on the Perinatal Lesion and
Genotype and Allele Frequencies of Polymorphism in the
TNF-a Gene

PCDAI| Zto] &A] Ho]z] gFgkTh(Table 7).

8. A2WI HhZZO| CHE EA

2E et iz s3] fA19] TNF-a 37
wed71E 23eto] EA413E T3 (haplotype) Table 8
ol A=} ke 32709] 7hs3t T FollA 5709
Felz EAE T i A (TCCGO)E Lol A
52.5%, A2 FAEONA 56.67% % BFoll Al 7wl
=7t zokom B dlzat @] Aol Hel

A gkt

Table 7, Correlation Based on the PCDAI and Genotype and
Allele Frequencies of Polymorphism in the TNF-a Gene

Perianalr Genotype frequAel:?clzey (%) p-value PCDAI Genotype frequAe”r?clzf/ (%) p-value
—238 GG GA AA 0.442 —238 GG GA AA 0539
No (N=10) 9 1 0 50 <30 (N=14) 14 0 0 0
Yes (N=30) 29 1 0 17 >30 (N=26) 24 2 0 38
—308 GG GA AA 0.629 —308 GG GA AA 0.09
No (N=10) 8 2 0 10.0 <30 (N=14) 14 0 0 0
Yes (N=30) 26 4 0 6.7 >30 (N=26) 19 7 0 135
—857 cc C1T 77T 0.464 —857 cc C1T 7171 0,086
No (N=10) 6 4 0 20.0 <30 (N=14) 14 0 0 0
Yes (N=30) 21 7 2 183 >30 (N=26) 22 2 2 115
—863 CC CA AA 0.698 —863 CC CA AA 1
No (N=10) 7 3 0 15.0 <30 (N=14) 8 6 0 214
Yes (N=30) 19 9 2 217 >30 (N=26) 18 6 2 19.2
—1,031 T TC CC 0.683 —1,031 T  TC CC 1
No (N=10) 6 4 0 20.0 <30 (N=14) 8 6 0 214
Yes (N=30) 18 10 2 233 >30 (N=26) 16 8 2 231
Table 8, TNF Haplotype Frequency Estimates in Controls and Crohn's Disease
Type Haplotype* Case (%) Control (%) X2 p-value Pe;?/fﬁzon
A T-C-C-G-G 525 56 67 0.060 0.807 1.000
B C-A-C-G-G 20 15 0.252 0616 1.000
C T-C-T-G-G 1875 16.67 0.101 0.750 1.000
D T-C-C-A-G 6.25 6.67 0.033 0.856 1,000
E C-C-C-G-A 25 5 0.086 0.770 1,000

*The SNP positions within a haplotype are the following: —1,031C>T, —863C>A, —857C>T, —308G>A, —238G>A,
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Al AA A, 3, $78H Y 24 Fol FFH A
o7 2rgsh= Zog geiA Ark
AR s A4 F
ol A zpo]7} Gigith. o] E5
ol 4= TNF-a —308A tH%% 57} ahﬂéoﬂ
A s =tk A7 ARE gt 2E4 o
54 A, 53] 2B Aol A FofsiA A #
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AT o FAES 1T Aol, adWe] TPl
ek A ofe] Zpel, azlal ofntE AP A 245l A
23] ZE 4 Aol 7loIghe Aoz Azkdrh
o4 QAF-Eo] o] 5 o A Aol7lel o}
£ 877 2919 3ol & Aolet AAAY oL 3
Gl S dge® s 7ol 4™ TNF- 308A

Q3]G wEst 058 Ygirhs Anel Lol
e g gt 2a]o A E o7} e} st 10

Al wluke] dES oz g HRE E ol &
Hol7] gokegs & wf =ele] IFHY S4%

g Wilson 5 229 s tlgo g
A INF-e¢ —1,021, —863, —857 thi o] =
A s SrkEI o Al AT
AZb fioke A A S Bask v Qi o]+
AT el 22 52 ETe s AAstd IJF
9] Aolof] o3t vl ™ (biasye AAT T UL, &
TFoll AL gl o s 3t AFEA Q1F9 Ao
of o3t vE- AATL =+ ek 2 ASAH A
Agke] E4 2A7} o5 Asto 2 ojid Ayt £
kol wpebA Adst AolstA vebd 4= drk

$-2]9] Aol W el Aol whE TNF-« 3
2} ©rod 7] thd A o] mlatollAl —238A $]1X]2] TNF- @
HGAA7) 9= a2 shato|A Ao A EA4
FH o2 FosAl STk U IL(p=0.010), —308A,
—857T, —863A, —1,031C H-4& S xloll w2 tH3
Ao apol Holx| gkokrh 3= Al Ut R
3k Aol Al —857T S1X] 8] A7 v o] 2wl

Al oJu] QA ApolE Helckes A7t JAGE LokE
oz 3t 28 AdellA= —857T 47 thg A
9] Aol Ho|A] gkokrt. AQl AFoll A= x|l ut
£ ed7] dEgA e vlae gl

A3ke] QI ool w2 Aol W EFS] WY
b Aot A2 2549 Aol HolA gk
azy oA el o2 75 29 Higuchi 5 °ﬂ?oﬂx1
+ TNF-a —308A8} —238A2] 37 tgAe] a2
o] A at Aol g3ks wHtka Baskgict
Koss 52 t) =273} v)aste] tjgd 3zl TNF-
a —308A 37 vlE7}t ou] A S7hE o]
ik B askgich w3k Sashio 5V A A
A Z2W A stk dlze] vla odellA )
oFA o] SkAtollA] TNF-« 308 G->A%} 238 G->
A tEAo] ¢ e wr g Bt B astgch
a1} Sykora 50 H A thAsd Sl A TNF-«
308 G->A thalAla} Aste] Me] w ol Ak okile] 3o
ool ABA S FslAl Eatlek. w3t Sykora 50
AEH AE AFHH 7T e IHYY 209
o7 BF3lo] TNF-a 308 G->A thgdA-S 543510
th A5H Y aEW Aol A TNF-a 308 G->A HH
o wo|7t UA ML, FF e JHAYY A
Y 3ol = gugiAl S7tE o] gigitka Harst
ok Fu] 28 AL TNF-a 308 G->A thgAlo] AHut
X—i‘d AEWoll et Aol tiet ki 289
of 3Pl Wizt 3ol ¥ Atk S HolF9rh
219 Aol ZEWIA A5H 2 31, FF
W O TEEE HoR ¥ EE 3
TNE-@ 308 G->A thg Ao A=
o] 7t FEskA Stk & 9 WY R
TNF-a@ tHE37ke] Rlze] Aol 4 —52”% i%ﬁé
Aol A 5o -, WSl 1A, e
T 5 A3tk %‘*J °§*J°ﬂ uZ TNF-a@ —308A ﬂ%%%
Ao vlEE
7+el 735 %’4 Hé*ﬁOl Ae iiﬂi &PZ}Oﬂ A A
oAl =A vebgoha Baskgih

Louis 5 TNF- @ F}’a/‘éiﬂr TNEF- o & Ao
AL Fre] At JATE e FE dout, INFRAA
o|2]¢] thE FA 2t %737‘4 aglo] ook n)d = A
chal Hok

O:

UJ
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o e ATANE Fol INF-o FARIH
AZH AATS YA FAWAT} 9 FE o
o, e WA, Aol B Ao} 2 Soll
INF-« 7%l AR B2 szt 9 44
2 A 29 5 B MRSl 9% F 5 gk
AL 59

3 oA Folq 2

zZl o

=3

9 28 A&7 ArolellA TNF-
HlEE ztol7t gldlch Aol whE
PANAE TNE-¢ —238 $1219] 112 937] X|3to] 3
Aol A 2u A F7EE]o] AAARE ok F-2]oll A

£ oulgli A BolA] shokeh. 7 ol i
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