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Study on Tumor Necrosis Factor-a Gene Polymorphism in Rheumatoid Arthritis
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ABSTRACT

Objectives Tumor necrosis factor-a-(TNF-&') is a proinflammatory cytokine involved in the pathogenesis of rheumatoid arthritis. This
study was designed to investigate the relation between TNF-e- gene polymorphism and rheumatoid arthritis in Korean
population.

Methods  This study was carried out on 103 rheumatoid arthritis patients who fulfilled the American College of Rheumatology 1987
revised criteria for rheumatoid arthritis and 208 healthy control subjects. Blood samples from all subjects were obtained
for DNA extraction. The extracted DNA was amplified by polymerse chain reaction(PCR). PCR products were visualized
by 2% agarose gel electrophoresis. We investigated the genotyping of TNF-a by using Pyrosequencing.

Results The genotypes of TNF-a gene were GG, AG and AA. While the distribution of TNF-&- polymorphism in control subjects
was 92.31%, 7.21%, 0.48% respectively, in rheumatoid arthritis patients was 93.20%, 6.80%, 0.00%(GG, AG, AA).
There was no statistical significant allelic frequency difference between control and rheumatoid arthritis groups.

Conclusion We concluded that there was no significant association between TNF-@- gene polymorphism and rheumatoid arthritis.
However, the findings of this study need to be confirmed in more patients and further studies.
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1) DNA E2]

DNAE #]&zle] YAIZe| Afare] 888l (50mM
Tris, 100mM EDTA, 0.5% SDS)¥} proteinase K(10mg/me)
£ 10-25u 715t & 55CNlA] 88A1ZITh Phenol& 5%
718t % 10,0000 387 YilEe]sto] A5l A FE
o 713 572 phenol/ chloroform:)& Hrfste] &
F3RE & 2w e g rlEEisty] Aede A RO
SACh EthanolZ DNAE 24, A&, AxslaL 2Hset oF
9] 32} £F41} TE(ImM Tris—HC], 1mM EDTA) buffero]]
Sl AT, B3 oA QIAamp DNA Mini
Kit(Quiagen, USAU 1742Q1 W 92 genomic DNAZ
Ha]sielrt,

9) PCR 2%

DNAZ &2} A3t & template® DNAE 100-250ng,
primersE 10pmfE TNF-a sense 5-GCATCCTGTCTGG
AAGTTAG-3, TNF-a antisense 5—ACACAAGCATCAA
GGATACC-3' Z} 1ul, ANTP(2.50mM)E 1ul, Taq
polymeraseZ 2units, 10X &45HE 3-5ul, Eol2+E 4
eF Yol & ukg-84S 30-50uE 319t} PCR AH53l)
Al Gene—Amp PCR System 9600(Perkin—Elmer, Foster
City, CA, USA)°IA denaturation 94°CellA] 1:7E, 94°C
13, 62°C 15, 72T 1E-S 353] AAJeE F 72°ColA 587t nt
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3) Pyrosequencing ¥H3-& $J3t 4]

Single-stranded DNA2] F4]E 3] antisense primer©]]
bioting €%t PCR AFE-Z 2%2] agarose gel 2. H7| €53t
o} 2913}3 PCR AHEC] streptavidin sepharose
beads(Streptavidin Sepharose HP, Amersham Pharmacia
Biotech, Uppsala, Sweden)E &% protocol(Pyrose
quencing AB, Uppsala, Sweden)ol| wte} F-2F S} Se-
quencing primers 5-CCATCCTCCCTGCT-32E o] 9]
of| 7FA| tARISHT

20u09] biotinylated PCR AMZo{| streptavidin—coated
sepharose beadsE F2HA7] & Al 2o A 1057 & <
o]& Millipore 96—well filter plate(Millipore, Bedford,
MAY] At} Bead: well okl d7]2 £43t single—
stranded DNAE 41 o8] thE2 G} A|okS A|AsH]
L8l AFHZE o83kt
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PCR strand= 50u09] 0.2M sodium hydroxideof} 157+
HE2|3t 3 150u09] 10mM Tris—acetate(pH 7.6)0ll4] & 1
A|Zgt & Belsleir}. Bead 0.35M sequencing primer
ILAR seq®} IL-10 seqE L33t 55109 4M acetic acidoll
A O] HERE F 45009] FEAE PSQ 96 plate(Pyros—
equencing AB, Uppsala, Sweden)oll 22t}

4) Pyrosequencing 241

AES Z3la 9= PSQ 96 plate= sequencing
primer7} annealing®| A& 80T PSQ 96 Sample
Prep Thermoplate (Pyrosequencing AB, Uppsala,
Sweden) o151} 287 B}, 1 7 AleoA 587
] ¥ PSQ 96 Plate= PSQ 96 instrument(Pyrose—
quencing AB, Uppsala, Sweden)®] chamberoll S7it} .
PSQ 96 SNP Reagent Kit(Pyrosequencing AB, Uppsala,
Sweden)?] cassetteZHE enzymes, substrates,
nucleotides & well2 Eujstict, o] 3% oA
nuclectideZ} DNA strand®l 343 of Yeht= 2 S
7HlEt7t Q1AEt] REo 2 fAAe] 7 faRoH
A(single nucleotide polymorphism(SNP)-& H= stk

3. &4 Xz

23} SR Afolol| A R Rz 9] Rlo)et thR5-
ZZHalleles) H1=9] X[oli= ¥—testE: 3ttt Ao v|@&=
X—test B o]-83F 1L, 1}o]9] H]al= Student's t-testE: ©]
B33let 217+e) A FA 59482 p ghel 0.05 Tlgte.
2 39t BAZ 232 SAS statistical package(release
8.1, SAS Institute Inc., USA)E 083t}

. Zat

(Table 1) Clinical Characteristics of Rheumatoid
Arthritis Patients and Controls

Rheumatoid
arthritis patients Controls p value
(n=103) (n=208)
Mele / Female 12/91 36/172 0.243
Age* 5035 + 619 5948 + 606 0.175

x*~test was used to compare sex between controls and
rheumatoid arthritis patients. Age was compared by Student's t—
test. * mean * SDlyear)

Bz FolelA 1EE X 1039 F 93 12,
ofz} 9170]3, thRT 208 FollAl ERF 36, %=} 172
gololct, B A% Fobel A WY S 59.35+6.19
AR, RS 59,48 +6,06X HKTable 1).

2. Pyrosequencing &zt

Pyrosequencing DNA sequencing®]] o457 % dl=
SNP 24 o2 DNAZL Hd=e & HEsHe
inorganic pyrophosphate(PP)2] light 2&-2 detectdh=
v o & TNF-a-308 GA gened AA, GG ¥ AG
genotype? A= thaatt ZrhFigure 1, 2, 3).

Figure 1. Pyrosequencing result of AA genotype of
the TNF-« —308 gene
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Figure 2. Pyrosequencing result of GG genotype of
the TNF-« -308 gene
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Figure 3. Pyrosequencing result ofi AG genotype of
the TNF-« -308 gene

{Table 2) Frequencies of Polymorphism in TNF—a —
308 Gene in Rheumatoid Arthritis Patients
and Controls

Genotype(%)
GG AG pn  Pvale
Rheumatoid
arthritis patients  96(93.20) 7(6.80) 0(0.00) 1.000
(n=103)

Controls(n=208)  192(92.31) 15(7.21)  1(0.48)

“—test was used to compare genotypes frequencies between
rheumatoid arthritis patients and controls.

(Table 3) Allele Frequencies of Polymorphism in
TNF-a =308 Gene in Rheumatoid Arthritis
Patients and Controls

Allele Frequency

G A p value
Rheumatoid
arthritis patients 199(96.60) 7(3.40) 0.826
(n=103)

Controls(n=208) 399(95.91) 17(4.09)

»-test was used to compare allele frequencies between
rheumatoid arthritis patients and controls.
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Sotels $EY SR 2 Atolo] diE {4t
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