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Abstract

AIM: To investigate the polymorphism of tumor necrosis
factor-a (TNF-a) gene promoters in Chinese Han people,
and to clarify whether such polymorphism was associated
with the outcome of hepatitis B virus infection.

METHODS: After the process of extracting genomic DNA
from blood in 165 subjects who spontaneously recovered
(SR) and 131 patients with chronic hepatitis B (CHB), four
single nucleotide polymorphism (SNP) sites in TNF-a gene
promoter marked as -238G/A, -308G/A, -857C/T and -863C/A
were determined by polymerase chain reaction (PCR)-
restriction fragment length polymorphism (RFLP) analysis.

RESULTS: Twelve different promoter genotypes were de-
tected from all of 296 research subjects, and GG-GG-CC-CC,
GG-GG-CC-CA, GG-GG-CT-CC, GG-GA-CC-CC genotypes ac-
counted for about 85% of genotypes in these subjects. By
analyzing the four promoter genotypes of TNF-a, the re-
sults showed that there were significant differences in the
frequencies of GG-GG-CC-CC, GG-GG-CC-CA and GG-GA-CC:
CC genotypes in TNF-a gene promoter between CHB and
SR, GG-GG-CC-CC genotype carriers were at increased risk
of CHB with an odds ratio of 2.15 (95% CI 1.34-3.45);
While GG-GG-CC-CA and GG-GA-CC-CC genotypes carriers
were at increased risk of CHB with an odds ratio of 0.48
(95% CI 0.27-0.86) and 0.35 (95% CI 0.14-0.89),
respectively. GG-GG-CC-CA and GG-GA-CC-CC genotypes
were strongly associated with the resolution of HBV infection
(x?=6.14, P =0.013<0.05; x*=5.18, P =0.023<0.05,

respectively). Single site analysis also revealed that TNF-
o gene -308G/A and -863C/A SNP sites were associated
with persistent HBV infection in Chinese Han people (-308G/
A site, x>=6.53, P =0.011<0.05, OR=3.21; -863C/A site,
x>=4.33, P =0.037<0.05, OR=1.69, respectively).

CONCLUSION: There is an association between polymor-
phisms of the promoter region -308G/A and -863C/A of
TNF-a and the resolution of HBV infection. The presence
of the -308A allele (TNF-a-308GA) and /or -863A allele
(TNF-a-863CA or AA) may be resistant to HBV infection,
which gives some new clues to the study of pathogenesis
of chronic hepatitis B.
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B8Y: I EDUE AR FE R 0 (tumor necrosis fac—
tor—01, TNF-0)FE KR 3l F A% IR 2 50 5 2RI R9%
#FH(hepatitis B virus, HBV)EJuE R 27 AR &,

5% 18 TE 2 RIRTF4 R 131 4], HBV YL A A1 165 4.
N PSR-SR4 I — BRI Fr B B 2 AR A 7 i, A
MHB VG F @ FANS 2 AIFFR B H TNF-0 R K 5 3)
T -238G/A, —308G/A, —857C/T Fll -863C/A Kz HE
LA IR A,

Y58 eV Z RIT R LAFIHB VYL H A2l A\ BFTNF-0 2t
Jadh T X Ik -238G/A, —308G/A, —857C/T Fl1-863C/A
4 SNP {7 i B TRERI RS 04T, ek B 12 Fhazh-F2E 5
M, PLGG-GG-CC-CC, GG+GG+CC+CA, GG GG -
CT - CCHIGG * GA + CC - CCEFMZ I, £5585%. i
TS Z B 46 5B FTHB VB B A TNF-a £ 5 5
A AN R EBIES T A, GG - GG - CC - CC,
GG * GG - CC - CAFIGG - GA » CC - CCEFAAEIEVEZ
RIFFRAFIHB VI A ATl A 2278 Bk , Py
GG+ GG+ CC - CCEL A M e 2 RTF R BH 12 1
(odds ratio, OR)} 2.15, 95% W{SIX I8k 1.34-3.45; 1M
il GG + GG - CC - CATE GG + GA - CC + CC HHAI

Ak B Z BIRT R B OR 23514 0.48(95% WI{E X 8] 4y
0.27-0.86)F110.35(95% BI{Z X184 0.14-0.89). HBV JE&GLH)
BFHES GG - GG + CC - CA(X®=6.14, P=0.013<0.05)
Fl /8 GG - GA - CC - CC(X*=5.18, P=0.023<0.05)%k
FRE . H—P &AL AL TR 2 ST &I,
18 Z B R B EFIHBY YL [ A1 TNF-o £ K B3
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T -238G/A. —-857C/T { IR FAV I iR LR T
PE, 1 -308G/A, —863C/A i IRV iR ERA T
FVE(-308G/A i, X?=6.53, P=0.011<0.05, OR =3.05;
—863C/A fii 5, X?=4.33, P=0.037<0.05, OR=1.69).

£E30: TNF-O LK J35h T--308G/A . —863C/A S 2451k S
HEDUR A HBV IRGYaZE R A 5%, i TNF-0-308G/A
Fl/ 2 -863C/A L i AR B EAE v REA FIF HB VIR

WL, T, ATNE, 2UER. TNF-o ERBR S5 S HBY R
UK. HRENEAS 2004;12(9):2086-2090
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0 SIS

LT R IR (hepatitis B virus, HBV)ERGLE R i
FEAEEREEERZ —, 268 440N HBV #54
H, BHEA 25 B ASCTIRMERT A . AL 0T 40 i
IR, RER ST AR IR E BTSN B, (L 5-10% FJEeise
BRI HEITR L SR, B AR R TN
ARG RE . AR R e T R T B E R A )
fie, FEEEE FE AR E R SE R E S
MR IRFE R F O (tumor necrosis factor-0, TNF-0)Z %
SEE VRS [ 28 Hh B Z2 A A s 0 1 B B A LR 34 o
Z—, FEHRBIERR ) EVEAI AL 7E HBV &
Herbr, TNF 3= B AR 18 3 S 1 24 A e
He R I A EEEH. TNF-a SEH T
HLA-B Fil HLA-DR Z [B] ) MHC 111 23 5E R X35 P, it
MY PR s NS S e TR . IR AERT S KB, TNF-O
HF A B TR 28 (single nucleotide
polymorphism, SNPYLA, 1 L %0 AR 5 B0
i R TNF-O B8 Ak, 520 TNF-O j38
Aol H T, 4556 TNF-0 SR E 3 F 2480 5 HBV
TG R BB EL . TR, FRAT TR SR A il i vy — B
i B B B 285 (polymerase chain reaction—restriction
fragment length polymorphism, PCR-RFLP)s#frifidtih
XU ANBE TNF-0 X R 23T -238G/A, -308G/A,

—857C/T #1 —863C/A hL i 2 AMEN A, #éi TNF-a
HAEB ST 2805 HBV B 51 L&,

1 #MRRGEE

1.1 AR 18P BT R A (FRIFR CHB 41)131 ], B 89
B, 442 ], FE#(54.7214.8)% , BB HIRLE
WIRTE 2000 4F AR 2o (R guin 5 AR JUR2E 43
IR SEA TR s I R 2 Wrbr e, JTHERR
IR H A TR AT . HBVIERYY ) AT ZH (T FRSR4H)
165 i, 5109 ], % 56§, Fi#¥(56.4214.0)%/, Kk
Rt HBV %1, H HBsAg(-), HBsAb(+), %
i ARSI, HEBREAE . B R, s
TAFC I B UltrapureTM FLRIZH DNA $2 4i3:50] &0 )
ERRGE - JEP = iSEiy e E VAR

1.2 Z % TNF-0O 5 37 XI5 4 > SNP o7 55 35 R A6
5% FIPCR-RFLPZM1 5% PCRE |41 41 2 A 56Tk
AT, RS TRA AR A MER 1.
PCR ¥ HARZ H: 10 x PCR J2 W 2% 119 2.5 UL (50 mmol/L
KCI, 10 mmol/L Tris—=HCI, pH 9.0, 1g/L Triton X-100), Taq
DNA 247 1.0 U(Promega 23 7]), dNTPs 4% 200 Hmol/L,
MeCL 2.0 Mmol/L, 31474% 0.4 Hmol/L, 1547 50-100 ng,
JAAARTH 25 UL, TNF-0-238G/A o7 s 4 8 5526 Hy: 94 CHi
4 5 min, 94 CA8P45 s, 60 CiEX 1 min, 72 C
FEMF 1 min, 35 EH, 72 CEEAf 10 min. -308G/A
N -857C/T LS 25444 : 94 CHIAEM: 3 min, 94 C
30 s, 61 CiIBAk 1 min, 72 CE4EMH 2 min, EH
357k, 72 ‘CIEM S min. —-863C/A [ i 4% 94 C
A 3 min, 94 CA830s, 59 CiBA 1 min, 72°C
SEM 2 min, PEH 35, 72 CEE{H 5 min. PCR ¥ 1%
JEEUTH 10 UL, i3 KL 22 (300 mL/L HyH,
0.75 /L IRBRHE)IR ST, 4520 o/L BB LK (90 V,
45 min), JRICLEE(EB) B, KIMT UL, 4E
DNA 43l snyi W 3G 2 A ). TNF-0-238G/A,
—308G/A, -857C/T F1 -863C/A 13 15, PCR Pyl 5
2 80 o/ L RIVIGIRIEBEE k%, 10 /L EB %
Y430 min, L E VLG S oA R 5uH W SNP
S AIFER R, DNA #r7E) R pBR322 DNA/Mspl.

#F1 PCR-RFLP 77 TNF-o B Sa1 FZ A5 A5 149 2R FE M DIRe &4+

oL 5, =2l THABRKE PR 14 P9 U i EE iR A Ezziling ]

—238G/A Pi: 5° ~AGAAGACCCCCCTCGGAACC-3" 152 bp Mspl 37°7C 3h
P»: 5’ —ATCTGGAGGAAGCGGTAGTG-3’

—308G/A Pi: 5° —AGGCAATAGGTTTTGAGGGCCAT-3’ 116 bp Neol 37°C 15h
P»: 5° —ACACTCCCCATCCTCCCTGCT-3"

—857C/T Pi: 57 —GGCTCTGAGGAATGGGTTAC-3" 129 bp Tail 65 C 3h
P»: 5° —CCTCTACATGGCCCTGTCTAC-3’

—863C/A Pi: 57 —GGCTCTGAGGAATGGGTTAC-3" 126 bp Tail 65 C 3h
P>: 5 —CTACATGGCCCTGTCTTCGTTACG-3’
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Beib2 M TNF-O FEDH 5T —238G/A, -308G/
A, —857C/T FI —863C/A 17y, (1Y FE PR 11 Ky 4547 FHE R 4 2R
SKHABEITED:, RIS Hardv-Weiberg i AE-45 E
BRI 4% JER BI/E CHB 400 SR 40 A 4341 22 S X
¥, DL P<0.05 hEREA BEE.

2 BR

2.1 TNF-0 % B g+ AR A6 5 A PCR
RN YIBRE S, HEDUE N -238G/A i
SUPE 2 FRIERAY, EEYIEAE 133 bp, 19 bp 20 F
Bl GG A, 7245152 bp, 133 bp, 19 bp 3 MHE
A GA B —308G/A {5t B 2 FhEE R AL GG 2496 bp,
20 bp 2N FBOFI GAE (116 bp, 96 bp, 20 bp 3~ ED);
—857G/T v 5 L 3 AL AY: CCAY(110 bp, 19 bp B4
AES), CTEI(129bp, 110bp, 19 bp 3 HBOFITT &I
(129 bp 14~ B); —863C/A 7w [AIAE H B 3 Fp I [R] 781 CC
#9(126 bp 1A B), CA #(126 bp, 105 bp, 21 bp
3B AA AY(105 bp, 21 bp 2 A EX). Xt CHB
ZHA SR 40 A BE TNF-0 B[R 8 37 X 3810 -238G/A,
—-308G/A, -857C/T #1 -863C/A 44~ SNP {v i T3E A
BT, SR 2R A3 3L H A, A CHBAH 9,
SR A 11 Fp, MAMFEXZHHLL GG - GG - CC -
CC, GG+ GG+ CC+ CA, GG+ GG+ CT - CC
MGG+ GA+ CC - CCRREMEN, 585%, HAKR
RSP ATIRARXS BAR(FR 2). B Hardy— Weiberg gt (& V-
ERRE, A0S CERI e T, BARARCIRME
HE 2% 296 BRI ST 34 TNF-O J5 51~ 12 F Ik ] 784
745301, MGG -GG - CC - CC, GG -GG - CC - CAFI
GG - GA + CC - CC FE[HFITE CHB 41 SR 41341 22 5+
B BE, HPEE GG - GG - CC - CCEEFE A MR
& CHB MMt (odds ratio, OR)A 2.15, 95% A[{5IX
] 4 1.34-3.45, TM+EH GG - GG - CC - CABL GG - GA -
CC + CCHREF AL A/~ 8 CHB A OR 43514 0.48(95% A
{ZIX ] K 0.27-0.86)F10.35(95% A {Z X 7] 4 0.14-0.89).
2.2 CHB %15 SR 48 TNF—0 % H & 3 SNP{% & & 2
P AR A AR 4 296 BT 5Y X G TNF-0-238G/A fif
SRR 2 AL A, Hirh GG A 247 ], GA A 10
B, KABAA LG TFHRFER, 4 X%, CHB 4R
SR 4 ABE —238G/A {37 s JE R B A3 AT 22 FOC B (X =
0.03, P=0.854, #%3). TNF-0-308G/A o 5t H Al
AP GG CA LN, KA AALI G REA, %4
X> R ER, A =2 [ 3 R R A R 22 S A 3 (X =
6.53, P=0.011): 5 -308CGA RFEAEI &, -308GG &F
T8 RIBT 2 1 OR M 3.05, 95% rl {5 X (8] 1.22-
7.63. TNF-0-857C/T i A M%E] CC, CTH1TT 3 Fhk
K7, CCAICT REREAZ L, TT ERFER/U, P
NBFIER R 22 R0 B E (X =4.79, P =0.091).
TNF-0-863C/A L S ALKME] CC. CA FI AA 3 FpIE[H
A, CCHICAFERAIZO,, AA ZiGFIER AU,

SR 41 CC #li AT HH A% K 61.8%, CHB 4 CC 4l
BT IR 73.3%, WA 62 B D&%
(X’=4.33, P=0.037); 5 -863 A LR A LR, -863
C A L BB AU 19 OR A 1.35, 95% Rl X ]
A 0.88-2.07.

F 2 PEINEA TNF-o BE S=1 FEEEDRIER

FEE! CHB #(n) SR ZH(n) it

GG+ GG - CC - CC 0.511(67y 0.327(54) 0.409(121)
GG - GG - CC + AA 0.046(6) 0.018(3) 0.030(9)
GG+ GG - CT - CC 0.115(15) 0.146(24) 0.132(39)
GG+ GG+ CC + CA 0.15320)° 0.273(45) 0.220(65)
GG+ GA - CC - CC 0.046(6)° 0.121(20) 0.088(26)
GA + GG - CC - CA 0.015(2) 0.012(2) 0.014(4)
GG+ GG + TT + CC 0.023(3) 0(0) 0.010(3)
GA - GG - CC - CC 0.038(5) 0.024(4) 0.031(9)
GG - GG - CT « CA 0.053(7) 0.061(10) 0.057(17)
GG - GA - CT « CA 0(0) 0.006(1) 0.003(1)
GG+ GA - CC - CA 0(0) 0.006(1) 0.003(1)
GA - GG - CT - CA 0(0) 0.006(1) 0.003(1)

VB RIFR T A —238G/A, —308G/A, —857C/T, —863C/A; *P <0.05,
2P<0.01 vs SR 4.

3 SR4FCHB A TNF-0 B FZ SN S8 F B LR

fird FEEE CHB #H(n) SR #H(N) X5 P

-238 GG 0.962(126) 0.958(158) 0.03 0.854
GA 0.038(5) 0.042(7)

-308 GG 0.954(125) 0.867(143) 6.53 0011
GA 0.046(6) 0.133(22)

-857 CC 0.809(106) 0.782(129)
CT 0.168(22) 0.218(36) 4.79 0.091
TT 0.023(3) 0(0)

-863 CC 0.733(96) 0.618(102)
CA 0.221(29) 0.364(60) 8.18 0.017
AA 0.046(6) 0.018(3)

3 e

AFAETE HBV BGY S IR IRFE R 2 20, —d
PURUMAE . B FRPER SRR | @Ry . Tk
FFE T =T, BT S Al 1 A
HBV S AR RIRIR R SRR, B T 5REA ST
WZA RS, B AR IR THLARR e TR BE

Ja B BORT AR s 2 3R, AN HLAZIAR N, 4
HERE T I AR LA BEAR AR50 HBV G A IT AN, MK
MiBE A 1A Y HBV ARG B RIS TR A 4 55
PR A R 7 A RS L 8 R RS BT RE 12 R
i DR Y EEE A G R B, R
NN E R 201 B DS Wik T AN i 15 L e SO
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NSRRI R R M EAEA, S5 ESF
L 3 RIS TNF-0 (A 4 R 7 o 25 H—Fh
HA ZRh A PR B RAEE I, TEE A TNF-O Af
W HUARE S Tge R A TIRE , RTAERF LR R
PR B il 4% Fh 80 BB 7 4 i B B E . P9
K, fEHBV B A, TNF-O GEfZiE 1 NF-KB #
TEARHEE T Ik ARAE A FI RS SR HBV; [RE), TNF-O 7K
52 R RIARIZEAL G EHAEE , LA HBsAg,
HBeAg Fll HBV DNA 2555 A 74 4 2 DA O

FF TNF-O 3[R 3 31 X387 7 SNP, i LA
AR TNF-O (363K, L, TNF-0 ZHZ
A B ERR 1 06 380 H TR ST A0 R 2220
Hohler ez al ™55 TNF-O J2 31 -238G/A 11 -308G/A
PSS CRFRIXETR, K 25% 8PN E
F TNF-0 FEF R 3 238 fi il GA B, T 22,
RN 6%, SHRZEH TNF-0-238 fii i GA FLE Ky
7%. TNF-Q FE[R —238G/A fo; p5 LR B 5180 2 i 1 5%
R HE (P <0.003); 81, TNF-O FE[K -308G/A V5
SR AL A0 7RIS LR 58 L S RIS R AN IE 74 HE
AABER 2RI EN. 458000, TNF-o EFHJE3)
+ —238 o7 15 ARSI TNF JLRIE653%, T H TNF-O [y
fRFER R0 HBY 5F%, FEUHBV 18 Mgy, FA T
JEHBIX 131 4] CBH 2235 F0 165 4] SR 41 A\ B TNF-O £
K31 -238G/A, —308G/A, —857C/T Fil -863C/A fif
SRR, B TNF-0-308G/A Fl —863C/A {37 15,
SR B ARRAEAEZE S, SR 2H -308GG, -863CC %t
(R A R B T CHB 24, -308GG [ AIAENTF -
308G A HL[H A B 2 BURF R P2 He R 3.05; T -
863C 2 It R AEXT T 863 A 25 KL K . CHB ML LE
A 1.35, UEHIHEDUEAREE HBV B AE RS TNF-
o LN B 31 —308G/A Fil —-863C/A i H 2B X,
HA TNF-a-308 il / 5 -863 fi/ i, A (5 SE K H9 A7 7E 7]
HEA AT HBV Y5 EE. A0 ik arasie 5
Hohler [URIEA LT i, A5 AR alom Al 22
S, DU HA I RIS 5 28 28 X TNF -0 2 35 R4 8 A 2
WA e, (ERRH— . AR H XN E A FD TNF-O
FFE 7 SNP AL RF B A fA e 22 5, PEAY
H A L BHEA A TNF -0 S K 3 3l 5 R 7 45 o7 B
PR A A AR AR, (B3R | 2%, & A
PeE" PR A R E A B REA . HARA
FEAfE A ~238A, —308A, —857T il —863A Z5fv H [ 43
AR E LT B R AL

i FTNF-0 3 K £ A5 5 MHC ff 2l 2R AR A 3% 3t
5, H MHC HARFEDH () 2285t AT B2 i TNF-O (1Y
TP, TNF-O 3 K 225 78 MHC AR G A A 38
AT R, 8 HBV B —Fh st G . HURGE
BRI L) o FH BT B0 2 2 B . TR, TNF-a
BB s T2 A8ETE HBV (1 &4 & B b B AR
H, & 2HEEH, sl 5 EMERMFEEN, A

T 22 Y.
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