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Polymorphisms of the 5-Flanking Region
of the Human Tumor Necrosis Factor-alpha
Gene in Korean Patients with Crohn’s Dis-
ease

Kil-Yeon Lee, M.D., Hyo-Jong Kim, M.D.', Sung-Gil Chi,
Ph.D.>, Soo-Myung Oh, M.D., Choong Yoon, MD.,
Kee-Hyung Lee, M.D.

Departments of Surgery, 'Internal Medicine and “Pathology, Kyung
Hee University Hospital, Seoul, Korea

Purpose: Recently, a key role of tumor necrosis factor
(TNF) in the development of inflammatory bowel disease
(IBD), especially Crohn’s disease (CD), has emerged. In Ja-
pan, 3 single base pair polymorphisms in the 5’-flanking
region of the TNF-a gene at position -1031, -863, and
-857, which are related to high transcriptional promoter
activity, have been identified in the Japanese CD patients.
And the polymorphisms of the TNF-a gene at position -
308, -238 have been reported in western CD patients.
So, in order to find the same polymorphisms in Korean pop-
ulation and CD patients, the author evaluate the patients
diagnosed with CD, ulcerative colitis (UC) and healthy con-
trols (HCs).

Methods: Blood samples were obtained from 70 patients
with CD, 72 patients with UC and 52 healthy controls.
Polymorphisms in the TNF-a gene at their respective
positions were analyzed by single strand conformational
polymorphism (SSCP), and allele frequencies in CD & UC
patients were compared with those in healthy controls.

Results: Allele frequencies of -1031C, -863A, and -
857T in health controls were 18.3%, 8.7%, and 19.2%,
respectively. Polymorphic allele frequencies of -1031C, -
863A, -857T were 22.9%, 27.1%, and 24.3% in CD pa-
tients respectively. The frequencies at all 3 positions were
higher in CD patients than in HCs. However, the frequency
at -863A was statistically significant (P=0.000). The allele
frequencies of -308A and 238A alleles were 0.7% and
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3.6% in CD, 0.7% and 2.1% in UC, and 1.9% and 4.8%
in HCs, respectively. The allele frequency of -1031C was
significantly higher in B3 than in B2 (P=0.033).
Conclusions: Polymorphisms of 5’-flanking region of the
TNF-a at positions -1031 (T/C), 863 (C/A) and -857
(C/T) may be associated with susceptibility of CD. | Korean
Soc Coloproctol 2002;18:163-171

Key Words: TNF-a gene, Polymorphism, Crohn’s disease
(CD), Korea
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1) HPCHA

1998\ 5€ €] 20001 19744 78|t stal F&0 4
oA ke 707 9] Z2W Aok 729 9 HAGA W
o &2 4 2 mE AUt A 2T o
e St Al Hd FolA Adste 52802 8k
I FEFe] S AFSAT BE Aot A4 2T
of thste] FEFAAJNA-L 3} 42| 5°- flanking -]
o & -1031, -863, -8572] Al 1|0l sl 434

2) Genomic DNAS| F£&

FH o2 YIE oA genomic DNAS FE319tH
Z g Y gZFE 1 MKCl, 1 M MgCl, 100% Tween
20, 100% Nonidet P-40, and 2.5)g/ml proteinase K7} 3 &
" FF F A (buffer)dl] 55°CollA g AIZE Fb WX
(incubate) 3+T}. Proteinase K= 95°Col A 1083+ 71E g0
Z A &4 38l2] 7] 3L genomic DNAE X g3l e §
A4S 20°CAA ARGtk =8 DNAY ==
333 = A (Schimadzu  Scientific Instruments, Inc., Con-
cord, CA)Z A3}t

f

3) Sete A HHIS(PCR, polymerase chain reaction)

THYARJNAL-L T FH419] 5'-flanking F-91] ©HH A
= 27 9t AR Aw SEEL AT
A FeHF ¥ A F 4 (nonisotopic genomic PCR-SSCP
analysis)2 AF8-3} T} Table 191 = A EHA| (primer) S
o]-§3t] & o] A= 5HHE FF3AUTE PCRS 200
ng2] genomic DNAZE templateZ 95°C (1 min), 60°C (0.5
min), 12|31 72°C (1 min)*1 4] 1.5 mM MgCl,-containing
reaction buffer (PCR buffer II, Perkin Elmer-Cetus)S A}-&
stod 383 (cycles)& Ald3 T PCR AAHE 10uE
ethidium bromide (0.5 g/ml of 1xTBE)ol| &41& 2% +A
7 (agarose gel)oll &A1 A #&] A3l A AbRE S 3}
Ak

4) PCR-SSCP analysis

PCR A& 2015 51| 0.5 N Na OH, 10 mM EDTA
33 1019 denaturing loading buffer (95% formamide,
20 mM EDTA, 0.05% bromphenol blue, I3 0.05%
xylene cyano)& E& stk 95°Coll A 53t 71 &g H
Zvzy w2l 4°C2 YZHE wellell 22| samples loading
Al713 10% glycerolo] E3E A HXA e F 79
8% nondenaturing polyacrylamide 2-& &4l runnings} %
o} o] T AL 18~20°ColA 7|9 F3sA L 6~10°Cel]
] buffer-jacketed gel apparatus (DGGE-II; Aladin Enter-
prises, Inc., San Francisco, CA)°ll tA] 71953}
460 Z2E| X 4417t H7]9E g & AS ethidium bro-
mide® @3t Ao stell A AANE S sk
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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 -308 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 -1031 GCTCAAAGGGAGCAAGAGCT Sense
TNF-10 CTGTAACCCATTCCTCAGAG Antisense
-238 (G:A) -308 (G:A)
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Fig. 1. PCR-SSCP analysis for the -238 (G : A) and -308 (G : A) sequence polymorphisms in the TNF-
a promotor. The target regions of the TNF-a promotor were amplified by PCR using lymphocyte genomic
DNA obtained from normal healthy donor (N), Crohn’s disease patients (C), and ulcerative colitis patients
(U). Ten 1l of PCR products were subjected to nonisotopic SSCP analysis and the gel was stained with

ethidium bromide.

-857 (C:T) -863 (C:A)
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Fig. 2. PCR-SSCP analysis for the -857 (C : T) and -863 (C : A) sequence polymorphisms in the TNF-
a promotor. The target regions of the TNF-a promotor were amplified by PCR using lymphocyte genomic
DNA obtained from normal healthy donor (N), Crohn’s disease patients (C), and ulcerative colitis patients
(U). Ten 1l of PCR products were subjected to nonisotopic SSCP analysis and the gel was stained with

ethidium bromide.
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Fig. 3. PCR-SSCP analysis for the -1031 (T : C) sequence polymorphisms in the TNF-a promotor. The
target regions of the TNF-a promotor were amplified by PCR using lymphocyte genomic DNA obtained
from normal healthy donor (N), Crohn’s disease patients (C), and ulcerative colitis patients (U). Ten 1l
of PCR products were subjected to nonisotopic SSCP analysis and the gel was stained with ethidium

bromide.

5) DNA sequencing analysis
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2501 UC Adtete—fregmremey—(r———6R= i
- Allele
204 Position Genotype frequency (%)
1873
159 -10315; T W% CIC  0703~2501
0. N?WI (52) 36 |43 3 082183305
Bl (39) 34 24 3 23.8
5 R 18 2 0 18.3
86835 {19)  C/IB - 44 A/A 30318 565
0 : : . B6Ngggpl O3 A6 AN 022087 127
-8d/ ~1031C /e ~863A U/l _857T1/ 1 Normal 30 30 9 28.8
Fig. Normdlele frequenci3§ of polymdtphisms -10318, - Blgo 18 12 0 193
863ACENd -857T in the 5#Tlanking regi@ of the TNF gene. -85B24 3 CB B T 30808 383
The Biiele frequency of S363A was sigdigificantly highgr in Béwl 38 0,6‘}9 9 0.343’9’;.336
patiggts with Crohn’s @igpase (CD)@han healthy agprols -85A1 C/&6 C12  T/B 25.4
(HCormal 50 2 0 Normpl 36 10 3 19.3
— Bty 2423
Ez 3? i g All (ﬁthle above datp ar%%é; statistjcally s(gg(jl?i 9%;2;9
-238 G/G G/A AJA B3 11 6 2 26.3
Normal 47 3 0 *Allele %requency of B3 is significant higher than B2. (odds
b 65 5 0 ratio = %)6197 95% conffidfl interval = PeAY
ucC 69 3 0 2.374 0. 554~ 10.163

*OR = odds ratio; " CI = confidence interval.
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Table 5. The genotype and allele frequencies of TNF poly-
morphisms in CD subgroups by location

Position Genotype Allele
frequency (%)
-1031 T/T T/C C/C
Normal (52) 36 13 3 18.3
L1 (3) 2 1 0 16.7
L2 (11) 5 6 0 27.3
L3 (32) 17 13 2 26.6
L4 (24) 17 6 1 16.7
-863 C/C C/IA  A/A
Normal 43 9 0 8.7
L1 2 0 16.7
L2 4 7 0 31.8
L3 17 12 3 28.1
L4 12 12 0 25
-857 C/C C/T T/T
Normal 35 14 3 19.2
L1 2 1 0 16.7
L2 8 2 1 18.2
L3 18 12 2 25
L4 14 7 3 27.1

All of the above data are not statistically significant.
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