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[ ZE] 889 HTAMEA E 2(1L-2) LS MRIRTE I T-a( TNF-o) JEDR S 37 SNP 37 855 9 BT 48 95 75
(HCV) ety Mot Foik: W p b IX DU AR HCOV 184 e £ 35 380 {31, filt FlE (AR A\ B 367 1], 2R
F TaqMan HE1 3 PRI 4N 5 H 56 1L-2 3L PR 31 F SNPrs2069762 152069763 Fl 1s4833248 | L K TNF-o LK ) 3hF
SNPrs1800629 .1s3093668 1 1s3093726 HE4F IR0, FEAHEBAAE I Biit IL-2 A TNF-o 2225 AV 5 I 2507 35k [
AR R RUATR  BAAE RIS S BT SNPs SOAAERLE HOV 8 VR ARG . R 112 LR sh 7 b 9%
(B AN BB 2H AH FL , SNPrs2069762 Jit [ 32 RAT B5 124 7% X (P <0. 05, OR =0. 864, 95% CI >4 0.700 ~1.066) ,
L CC LRI RIS 55 X R AL (P < 0. 05) , 12069763 25 i e [H 22 7 B G it2¢ B L (P <0.05, OR=1.234,
95% CI 2y 1. 007 ~ 1. 513) R I 41 S 01 KL IR G 3R i T BR2H (P < 0. 05) , 1s4833248 i [R] 7 1 25 7 i [H 41 oK 22
TG L (P >0.05) ,1s2069762/1s2069763 /154833248 MLAERI ATG 2254 G2 X (P <0.05, OR =
0.812, 95% CI J3 0.662 ~ 0.996) , ¥ 1] 41 B A% %1 ATG 45 AL F X H 41 (P < 0.05) ; TNF-a 3& H )8 3 F
SNPrs1800629 ,rs3093668 Fil rs3093726 3 [ 761 | 46 {37 ik [ 260 1 B A FR A1 26 , 756 1924 R R4 o 25 S R S8 12
X(P>0.05), &it: 1R DUERHAN L2 JEK 2 31T SNPrs2069762 CC 4k K 1 Fl 152069763 G & {37 ik K ]
e HOV P2 e 1) 5y I8 R 3, 1s2069762/ 12069763 /154833248 HLA5TH ATG A g2 HCV 18 M@ iy 240 1 B
2 TNF-a 3] 31T SNPrs1800629 153093668 il 13093726 5 HCV 48 sy v 45 AH 564
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Correlation Study among Host Immune System IL-2, TNF-«
Gene Promoter Polymorphisms and HCV Chronic Infection

XU Xiuwen, LI Ying, TONG Shaoyong, YAO Yufeng, YU Jiankun, SHI Li, SUN Mingho

(Yunnan Province Key Laboratory of Severe Infectious Disease Vaccine Research and Development ,

China Medical Institute & Peking Union Medical College, Kunming 650118 ,Yunnan ,China)

[ Abstract] Objective: To investigate the correlation among HCV chronic infection and SNPs in 1L-2
and TNF-a gene promoter. Method: A total of 380 patients with HCV chronic infection and 367
Healthy controls of Yunnan Han people were selected. TaqMan probe genotyping was applied to detect
the IL-2 gene promoter SNP 152069762, rs2069763 and rs4833248, coupled with TNF-a gene promot-
er SNP rs1800629, rs3093668, rs3093726, then constructing haplotype. Estimating allele frequency
and genotype frequency, and haplotype frequency of IL-2 and TNF-aSNP. Then analyzing correlation
between SNPs and haplotype AGT and HCV chronic infection. Results; Concerning IL.-2 gene promot-
er of infection group and control group, SNP rs2069762 genotypic variation showed significant differ-
ence (P <0.05, OR =0.864, 95% CI.0.700 ~1.066), and allele frequency of genotype CC in
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HCV chronic infection patients was higher than that of control group(P <0.05) ; the rs2069763 allele
showed a significant difference (P <0.05, OR =1.234, 95% CI1.007 ~1.513) and the allele G fre-
quency of infection group was higher than that of control group( P <0.05) ; the genotype and allele fre-
quency of rs4833248 displayed no significant difference ( P > 0.05); rs2069762/ rs2069763/
54833248 haplotype ATG showed significant difference (P <0. 05, OR =0. 812, 95% CI.0. 662 ~
0.996) and haplotype ATG frequency of infection group was lower than control group (P <0.05).
rs3093668 , 153093726 in TNF-a had no sta-
tistical significance in both groups (P >0.05). Conclusions: For Han people in Yunnan province,
the rs2069762 genotype CC and rs2069763 allele G in IL-2 are potential predisposing factors of HCV

Genotype, allele and haplotype frequency of rs1800629 ,

40 %

chronic infection.
HCV chronic infection. SNP rs1800629 ,
relation with HCV chronic infection.

[ Key words ] Yunnan; hepatitis C virus;

tumor necrosis factor-a

P T 98 2 Hy P9 BY T 58 % B (hepatitis C Vi-
rus, HCV) JBYL 5 R 955 . HCV JRYL )5 ,20% ~
30% Wy ARG E AT A &I B HOV, RIS ge#H
HHe S J A Mg MRS , I R 2 R A AL
(15% ~20% ) FfFANIIE (1% ~4% )" BFgesk
75 HCV S J5 1Y 98 Pk Sy S AE P IEgL i 1 &
m&tﬁﬁf@%ﬂ*ﬁ* H*Wﬁ%.? OL( tumor nec-
rosis factor, TNF-a0) . [ 40 2 4 % (interleukin, IL) -
2 IL-10 \TL-12 S5 20 il 5 ] 38 2ok A A () 1) A i
SN, T BUR EE T B A7 2 Bk sl R 401 43 55 AN [+
ZEILTOT gk DR T B R A0 M IR T T A B A A
22 S AEHEANAR EE b IR T A0 e PR 5 PR A X
SRR 2225k, i3 e 2 M WIS M 4 i R 1
5, NI AE HCV 35 B R 455 2 I g op i 4 o AT
Y INF-o Sy 32 B SO AT R ( MHC)
m*%.ﬁﬁ%ﬂ@%% B AE H T, B RESF A
WO BN M NK A AT T 40, DA 7 AR S
T BT T2 M PR, AR 3 T A A P S g L A
S A LA 1 AR o 5T RBT, TNF-o K1
o ST HAZ T R 2 57 A5 (single nucleotide poly-
morphism sites, SNPs) 238 f{1-308 5 TNF-o ) FiK
AP TL2 & R B L CDAT T 41
JfIAT CD8 T i i ™ A= i A T2 A= 01 P 1 4 e
A7, A T AR Ry A K 5, JF al fe 05
16 B A FE, S R 1 R N A R BN T BF
FEARM] L2 (1 3R5K K7 v B8 b B A B2 T
ST TR RO IR, SN R 2 O G, HL IL-2 )
B FHEH-330 SNP 15 HCV fygfrresae "
AWF Tk B IL-2 35 A ) 3 7 SNP 12069762
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infection ;

152069762/ rs2069763/ rs4833248 haplotype ATG might play a protective role in
rs3093668 ,

rs3093726 in TNF-a gene promoter show no cor-

single nucleotide polymorphism; interlukin-2;

rs2069763 FI rs4833248 , L) K TNF-o K& [ J3 3l
SNPrs1800629 | 153093668 FI rs3093726 , 3R i+ H 3t
Rl N A A 518 P HCV Bk 3L iY 35t 1% &) JBPE 1Y ¢
i 38

1 RS HE

L1 ARk

TEHE 380 44 HCV 18 PRI FAF i il 4, #%
MR AR R A2 s i 2 2 R s 5 75 A I 2
4343 2011 AR B KPR L0 B 1 T 4% BT iR 46 e )
Wi HCV By, SCgm 2=k A f8 hr ALT AST  $ii
HCV HCV RNA S54RI FHA: , H-HERR LA 4 1) i
Ho BEPEMAEREAAK 367 20 %f Bl o il B XF BRI
PIAFRUE HCV 12 W e 55 50 7 K A 45 bR ALT
AST . it HCV, HCVRNA %5 1E . i B 41 4F i
(44.22 £12.40) % X} HE2H (44.75 £9.21) % 5 9 Al
ZH P 207 (54. 47% ) 4], 41k 173 451 (45. 53% ) 5 %ot
MOZH 55 1 187 il (50.95% ), Z¢ 180 i
(49.05% ) . WGLELIE] P 1) Eb 451 0 AF % 23 A 25 5% 6
Giit i L (P >0.05), i S B0Eh e
F 2w X B TG i 2% 56 R DU AR . B
HHE R 2
L2 Jiik
L2.1 FEGAEE SREESEFEIKIN S mL, H] ED-
TA SUFZRBUEE, (1] AxyPrep 1524 DNA /it
R & H DNA
1.2.2 L2 J% TNF-o 3[R SNP {3 f5 35 K 43 78
K SEI 9 g 1t PCR {3517 SNP 435,y Ap-
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VB 16 ERBERYGE IL-2 TNF-o 2EDE 3 72280 S INBU SR RS MR RO ARSI

plied Biosystems /A 5] & il & & IL-2 3 H 5 3 T
SNP rs2069762 ( - 330, A > C) .rs2069763 ( - 34,
G>T) 1154833248 ( — 2811, G > A) ,TNF-a A
JA 3 T SNPrs1800629 ( — 308, G > A) 153093668
(G>C) 153093726 (T > C) v S 159 K Taq-
Man FREF o BEXFEEAS SNP A7 ST B 0 W9 2548 5
S35 VIC # FAM #4792 56kRiC. %7 G LightCy-
clerd80 S I ¢ i ft PCR XKL Wl SNP fif A,
LCS480 1.5.1. 62 #4473 R /%, PCR J2 b/
EFR 20 pL |, RN 25 4:95 C 10 min 7148 4,
92 °C 15 s 48,60 °C 1 min 3B J, 3t 40 ME 2R,
40 °C 5 min fE{H, DL 3 ASTHIFE B (BF A 4
T RABUG T ARG T ) BUBRHERE A AR g X B R
FHIN R 1) J5 %6 TaqMan 73 BUZ5 R AT 0 IE .
XA~ SNP {753, i FH] DNASTAR #1451t 6 X} 5]
Y, 519G S PCR P4l i 7E E AR T AE W4
ARA PR 7 58 o
L3 Giteeitr

Hardy-Weinberg ~F-fii; f6; 56 J& PR 78 45 2% () £ 3%
PR, DAAS 3 R R A A AR B0 53 45 22 DR R A 4 5 A

2 6 /> SNP PR 25 fi JE AR 25 5%, P < 0. 05
INHZESH M, SHEsis 2T HEESUR
A, B D' ROR s D ECR A, 8158 Vi D
B4 1B EE AT ;D' >0. 8 i), RIAELESR
MR A LD 25 A IL-2 LA TNF-o S5
JE BT XI55 3 A SNP o7 5 i Bt

2 #R

2.1 L2 Fl TNF-o 2 25 P 55 11 85 007 3 PR AR
L 3L PR RS R

IL-2 3£ H 5 31 F SNP 152069762 152069763 FI
154833248 , A N TNF-a K7 i3 8 F SNPrs1800629 |
153093668 Fll 153093726 Ft K %1 43 Aji 75 5 151 2H 1 %5F
R4 vh 15 £F 4 Hardy-Weinberg 47 (P > 0.05)
IL-2-1s2069762 ( A > C) CC #5394 125 T %f B
W, LR G2 L (P <0.05) ;1L-2-152069763
(G>T)FALHEP G A4, 9 ] 4 vh sy T %0 B4
ZRAGI2EE X (P <0.05) 5 Hx SNPs S5 {7
DR 356 R 0 451 S5 A0 091) R BB A P ) 40 A, 25 576

P, 2 " KR TGRS HRAL S HOV bRy Gl (P >0.05), W& 1,
k1 WA IL-2 f0 TNF-o EH B 55 F 6 A~ SNP {52 iy 25 B R B 3 G 2k B A %
Tab.1 Gene frequencies and allele frequencies of 6 SNPs in /L-2 and TNF-a
gene promoter of objects in the two groups
FEIN SNP g 4l FE R AR P S PR AR p OR[95% CI]
IL-2 rs2069762 AA AC cc A C
A 0.392 0.447 0.161 0. 046 0.616 0.384 0.172 0.864
paiiee::| 0.401  0.499 0.101 0.650 0.350 [0.700 ~1.066]
2069763 GG GT TT G T
R e 0.324 0.479 0.197 0. 083 0.563  0.437 0.043 1.234
PUPHEE) 0.251  0.520 0.229 0.511  0.489 [1.007 ~1.513]
1s4833248 AA AG GG A G
il 0.168 0.437 0.395  0.150  0.387 0.613  0.278 1.123
PUPHEE| 0.120 0.480  0.401 0.360 0.640 [0.911 ~1.385]
TNF-a 151800629 AA AG GG A G
VY AE 0.005 0.139 0.855 0. 367 0.075 0.925 0.535 1. 133
X R ZH 0.000 0.134 0.866 0.067  0.933 [0.763 ~1.684]
rs3093668 cC CG GG C G
S il 0.000 0.024 0.976 0.253 0.012  0.988 0.256 0.616
X HRZH 0.000 0.038 0.962 0.019  0.981 [0.265 ~1.433]
rs3093726 cC CT TT (o T
A 0.000 0.003 0.997 0. 166 0.001  0.999 0. 167 0. 240
X HRZH 0.000 0.011  0.989 0.005  0.995 [0.027 ~2.156]
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2.2 IL-2 Jx TNF-o Z2 35 VR 50 ) 3 B0 1 A A
IEEES

IL-2 KL S 37 DX 3 A 2 A PR AL 5 1o i
-7 43 M 7 : 152069762 5 152069763 22 [f] (1
D'{E 3 1. 000, 152069762 Fil 14833248 {37 & [l f) D’
{E47 0. 994, 12069763 Fil rs4833248 37 /5 [l iy D'{H
790.958, = g Z AR 3R E A FM . TNF-
BN R 31 X3 A 22 A kL 1 HE AN )
BT 7 : 151800629 5 153093668 2 [A] ) D' g

0.963, rs1800629 F1 1s3093726 fii A5 [A] DL M
13093668 Fl 1s3093726 {37 5 [l D' 1. 000,
A TR R A AN A
2.3 L2 i TNF-o Z3MEN SRS TR B3
12069762/152069763 /154833248 -ATG B {3 Hil
SRR ) R B2 1 43 A 25 5 A B
Y (P<0.05), W32, TNF-o JEH R 31F X0
3 4~ SNP {37 1 114 B AR AR S 70 95 (51 R X R 4 o 1)
ARG HFE L (P >0.05) LK 3,

®2 WABAE L2 R B 5h 5 SNP AL i oy 2 £ B %

Tab.2 Haplotype frequencies in 1L-2

gene promoter of objects in the two groups

152069762 12069763 154833248 T BilZH Xt IR ZH X P OR [95%CI]
A G A 0. 000 0. 003 - - -
A G G 0.179 0.158 1.037 0.309  1.152 [0.878 ~1.511]
A T A 0. 004 0. 008 - - -
A T G 0.433 0.481 3.983 0.046  0.812 [0.662 ~0.996]
C G A 0.383 0.349 1. 609 0.205  1.147 [0.928 ~1.416]
C G G 0. 001 0. 001 - - -

T = 7R E TS A R XS IR R 2 0 AT R < 0. 03 F) % Y 22 AN

£33 WHABRAE TNF-o R & 21T SNP L by B A5 AT £

Tab.3 Haplotype frequencies in TNF-a gene promoter of objects in the two groups

151800629 rs3093668 13093726 i fdl4l XL e P OR [95% CI]

A C T 0. 000 0. 000 - - -

A G T 0.075 0. 066 0. 380 0.538 1.133 [0.762 ~1. 685 ]

G C C 0. 001 0. 005 - - -

G C T 0.011 0.013 - - -

G G T 0.913 0.915 0. 380 0.538 0.883 [0.593 ~1.313]
e = " SR AATANBT R, (EXTIRAL S BIALS I <0.03 B AF L2 M A

GAIIER G AR AER B A o my P X RRAL (P <

3 g 0.05) ; 52069762/ rs2069763/rs4833248 {3 5 i £

S A MIAEST HCV JE i A5 v 43 b K 4 1) 48
T PR A A () 1) B3 S g, DT 3 S008I
FREL IR S 20 B 405 S AN TR 45 2R o 20 e ] 5
SRR A Bl R 2 SR R e o A L R R
IKIKF-, AT 5 HCV (PRI GL R ARG

AR LS R F W, IL-2 3L JE 3T 152069762
(=330, A>C)CC HHRIAERHI4 b s % i 2]
(P <0.05) , S5 LAY C g (9120 Hp 1 41 % 40 1y
TR (P >0.05) , #2758 1s2069762CC K& K K A]
AEJE HCOV 18 PR YL 1) 5 IR IR . Gao 251 BIF 5
g0 JL-2 —330 SNP 5 HBV HCV LJ % HBV/
HCV YL 5w 1 I FRR AR A DG . AR 45
R, 5 152069762 % 4 Y 12069763 (G > T) ,
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f BT ATG TEJ I2E Hh B9 AR TR IR 4L (P <
0.05) ,#&/~ ATG HLAERIT] GERE IR HCV 2 P JRk e
HI RS (OR =0. 812,95% CI 0. 662 ~0.996) , 1L-2
REVE S T.B 4 I 138 58 5 oAk, 7 0 75 e 1
T LB . BRI R B, IL2 L
BT XK - 330SNP 15 L2 {43 ik Ao A
BFFE4s Rk B, IL-2 )3 3 T X 8 2 > SNP #15
HCV (918 PER YL AH 56, 3875 TL-2 JE 1K 3 3 7 SNP
A RER Z M DU AR HOV B KR £
TNF-o HA MMM, 5 L2 Bl
FE T A A TNy, ) % 130 5 05 20 i 1 3% 1
FAIRER R 5 L BE G5 ] B 20 e 8 58 03 00
FERRE . TNF-o B S 30 7 K & A 2405
TR TFLE AL, T BRI TNF-o 155 e
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Al T 2SN BT RN RE

e PR AT

ZAWIEIE TNF-a 3R Z 5155 HCV JRyL 4
Z R B AR OC, Horr, ?ﬁﬁiﬁa%ﬁ’m TNF-o
o B TR -308G/A Fll —238G/AM T BRTT, OR
AR SE T ARAE () TNF-o J5 8 F 2325 HCV 18 1

U PG EAR — B0 AR 3 A
TNF-a Jii 3l 1 5 N #:17 éﬁﬁ HERAR KLY

HCV 18 PR YA G i) S5 67 S R | 5 PR 28 B A 7R
5 He %' %} TNF-a-308G/A [ meta S HT 45 S —
Ho 5, ARG T SR A R 28
3. TERIMR AR Z 8K 1) TNF-o J5 3
FHE[A SNP 70U A rh 1) 2 S PE R, TNF-a-
rs1800629 A 253 JLPRH 2 6% ,rs-3093668 C 25
LKL R AT 3RAR 3% ,1s-3093726 C S5 A s R A5
FARE 1% o P, FE A AHE th 4 IE 1 5 N A
KM SNP 5 ACHIF 5% 45 F I A — 3, 7T RE A7 76 HoAth
1) SNP , 5 0 FH 4 35 R 21 SR I A3 B 25 R BB 1Y
Ez,uumo

25 Lk 7 = DU BRI IL-2 FE RS 3
F SNPrs2069762 CC LI F1 rs2069763 G L It
BRI HE & HCV 18 MR YL 19 &) S H & | 12069762/
rs2069763/1s4833248 HLf% A ATG 1] GEJj& HCV 12
PERE G i R 4P PR I &R TNF-a B R )T 3+
SNPrs1800629 . rs3093668 F1 rs3093726 5 HCV &

PR B A
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