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Abstract: Objective To explore the distribution of cytokines IFN-gamma gene ( = 1615C/T and + 5171
A/G)single nucleotide polymorphisms in Guangxi people,and the impact of hepatitis B virus (HBV)infec-
tion and primary hepatocellular carcinoma ( HCC) occurrence. Methods A case-control study based on
hospital was carried out and all the objects were frequency matched by 375 HCC patients - 377 HBV car-
riers-406 healthy control. TagMan MGB Real-Time fluorescence quantitative PCR technology was applied
to detect the SNPs of the two loci. The distribution of the genotype and the interaction of gene-environ-
ment in the three groups were analyzed by Logistic regression model. The linkage disequilibrium and hap-
lotype of IFN-gamma gene were analyzed. Results There was no significant statistically difference in the
polymorphisms of —1615C/T and + 5171A/G loci among the three groups (P>>0. 05). There were gene-envi-
ronment interactions in smoking,alcohol consumption, liver cancer related family history with IFN-gamma gene
according to logistic regression analysis. Alcohol consumption combined — 1615 locus mutant gene G increased
HBYV infection risk(OR = 1. 72,95%CI 1. 11~3. 26). The two loci mutant genes combined with liver cancer re-
lated family history also enhanced HCC risk (OR:29.24,52. 03,95% CI.:6.91~123. 6,7. 02~ 385, 4, respec-
tively). — 1615C/T and + 5171A/G sites on IFN-gamma had linkage disequilibrium (D" = 0. 976, P =
2.227'),but the haplotypes between HCC groups and the total controls (HBV carriers and healthy control) had
no significant statistically difference. Conclusion The mutant genes of — 1615C/T and + 5171A/G loci might
not influence the occurrence of HCC and HBV infection directly in the population of Guangxi,however they en-
hanced the risk interacted with the environment risk factors.
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Table 1 Characteristics of HCC patients,

HBYV carriers and healthy control

HCC HBV Healthy
Characteristics ~ patients carriers control  F/y’ P
n=375 n=377 n=406

WARC=67.6%,T=32.4%, +5171A/G i 5 %47 Age(years)  47.51%10.70 47.19+10. 60 48.53%11.81 1.58 0,21
IR A=78.6%.G=21.4% .55 HapMap ¥4 Gender
%= (HapMap Date Release 27 Phase [ + [Il , Febru- Male 311 311 313
ary 2009,on NCBI B36 assembly, dbSNP126) $fz i& Female 04 07 93 515 0.76
(14 o ] b S DU S B RO AR — B, =AML Nation
) 3E R A HLCC 41 FIBY 485 45 2 41 4k e % 18 201 Han 27 1 o
A 2 5 TG TR L T 2, Zhuang 90 79 102 224 0.69
2.3 MR RN 4 5B 5 R 1A 22 40 A AT M“hg i ! ’
W R R AR OC KR S 5 — 1615C/ T Al . " ” 5
+5171A/G i s Z A E HCC o fil HBV Jlije Yes 364 355 91 431 012
RSt AR R HAE T . 5 AN WA ) B A R 4l Smoking
P57 E R Ll o WK TR R R LG A s TR AR AE No 246 308 159
X HOC WS R T B L 5. SRKIMIEE m @ s <
RV2 G 1350 5 A LU RO B A L BB B s TR AR Al eosicmmiton
X HCC S0 R B8 &, MRl 5 — 1615 i No 238 307 362
R SAR R T BA M A HBV e XU 1 & Yes 137 70 44 78.99 <0.001
(OR=1.72,95% CI:1.11~3.26),3m — 1615 {if Family history
MM RAARIER T 5000 7T X HBV &Y A P [A] No 290 374 401
YER L WLER 4. 5 TG AR OC 5015 s i) B A= 4l 5 5 Yes 8 3 > 160.89 <0. 001
x 2 IFN-y—1615C/T #1+5171A/G B R B & N 8 o 195 % 15 0% B 30m KU fi 1
Table 2 Distribution and risk of IFN-y—1615C/T and +5171A/G genotype of in population
Genotspe HCC patients HBV carriers Healthy control Adj OR Adi OR Adj OR
n=2375 n=2377 n=406 (95%CD* 95%CD" (95%CD*
- 1615
cc 187 179 194 0.54 1. 000 1. 000 1. 000
cT 150 163 161 0.92(0.58~1.46)  0.85(0.39~1.86)  0.91(0. 7~1.79)
TT 38 35 51 0.86(0.41~1.79)  0.82(0.52~1.30) 1.19€0.78~1.81)
+5171
AA 239 238 251 0.56 1. 000 1. 000 1. 000
AG 117 128 136 0.92(0.56~1.50) 1.53(0.49~4.75) 0.71(0.26~1.93)
e 19 11 19 1. 04€0.37~2.90)  0.97(0.60~1.58) 0.87(0.55~1.33)

Note: Adj OR is the value corrected by age,gender, nation, smoking, alcohol consumption and family history;®: HCC patients com-

pared with healthy control;” : HCC patients compared with HBV carriers;® : HBV carriers HBV compared with healthy control
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Table 3 Interaction of smoking with IFN-y—1615C/T and +5171A/G
Smoking Genotype HCC patients HBV carriers Healthy control Adj OR Adj OR Adj OR
n=375 n=377 n=406 (95%CD* 95%CD" (95%CD*

- 1615

=) cC 119 146 176 1. 00 1. 00 1. 00
TT/CT 127 162 183 0.96(0.68~1.37) 0.86(0.59~1.24) 1.07(0.78~1.46)

+) cC 68 33 18 2.92(1.53~5.60) 1.57(0.88~1.80) 1.64(0.82~3.27)
TT/CT 61 36 29 1.55(0.84~2.83) 1.23(0.69~2.22) 1.06(0.56~2.01)
+5171

=) AA 151 194 226 1. 000 1. 000 1. 000
GG/AG 95 114 133 1. 00€0. 67~1.40) 0.93(0.63~1.37) 0.95(0.69~1.32)

(+) AA 88 44 25 2.69(1.51~4.79) 1.62(0.96~2.73) 1.47(0.79~2.75)
GG/AG 41 25 22 1.42€0.73~2.75) 1.24 (0.65~2.36) 0.95(0.47~1.90)

Note: Adj OR is the value corrected by age, gender, nation, alcohol consumption and family history;*: HCC patients com-

pared with healthy control;" : HCC patients compared with HBV carriers;¢: HBV carriers HBV compared with healthy control

x4 KBS IFN-y—1615C/T #1+5171A/G ERAZHEH
Table 4 Interaction of alcohol consumption with IFN-y—1615C/T and +5171A/G
Alcohol HCC patients HBV carriers Healthy control Adj OR Adj OR Adj OR
consumption Genotype n=375 n=377 n=406 95%CD* (95%CD" (95 % CD*
- 1615
(=) cc 119 151 174 1. 00 1. 00 1. 00
TT/CT 119 156 188 0.89(0.63~1.27) 0.93(0.64~1.35) 0.95(0.70~1.30)
(+) cC 68 28 20) 3.72(2.00~6.92) 2.83(1.56~5.11) 1.30(0.65~2.62)
TT/CT 69 42 24 2.77(1.51~5.08) 1.77(1.02~3.05) 1.72(1.11~3.26)
+5171
(=) AA 145 197 225 1. 00 1. 00 1. 00
GG/AG 93 110 137 0.95(0.66~1.37) 1.0200.69~1.51) 0.88(0.64~1.22)
+) AA 94 41 26 4.08(2.34~7.11) 2.73(1.62~4.58) 1.48(0.79~2.78)
GG/AG 43 29 18 2.25(1.14~4.46) 1.63(0.88~3.02) 1.50(0.75~3.01)

Note: Adj OR is the value corrected by age, gender, nation, smoking and family history;*: HCC patients compared with

healthy control;” ; HCC patients compared with HBV carriers;: HBV carriers HBV compared with healthy control

£S5 FFEHEXRKSES IFN-y —1615C/T M +5171A/G EEAZ EER

Table 5 Interaction of liver cancer related family history with IFN-y—1615C/T and +5171A/G
Family HCC patients HBV carriers Healthy control Adj OR Adj OR Adj OR
history 0P a7 n=377 = 406 (95%CD" (95%CD" (95% CD*
- 1615
(=) cC 150 179 191 1. 00 1. 00 1. 00
TT/CT 140 195 210 0.84(0.61~1.16) 0.87(0.63~1.19) 0.97(0.72~1.29)
(+) cC 37 0 3 15. 0(4. 45~50. 48) — —
TT/CT 48 3 2 29, 24(6.91~123.6) 20.95(6.30~69.69) 1.89(0.30~11.86)
+5171
(=) AA 194 238 247 1. 00 1. 000 1. 000
GG/AG 96 136 154 0.8200.59~1.15)  0.92(0. 66~1.29) 0.87¢0. 65~1.18)
(+) AA 45 0 4 13.30 (4.61~38.32)
GG/AG 40 3 1 52.03(7.02~385.4) 19.21(5.75~64.17) 3.05(0.31~29.71)

Note: Adj OR is the value corrected by age, gender, nation, smoking and alcohol consumption;*: HCC patients compared

with healthy control;" : HCC patients compared with HBV carriers;¢: HBV carriers HBV compared with healthy control
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Table 6 Haplotype analysis in
IFN-y—1615C/T and +5171A/G loci

HCC Total control
Haplotype X P
frequency frequency?

OR(95%CD)

CA 0. 694 0. 680 0.53 0.47 1.0700.89~1.30)
G © 0. 004 0. 003 — — —

TA 0. 099 0.113 0.95 0.33 0.87(0.65~1.16)
TG 0. 202 0.204 0.01 0.94 0.9900.80~1.23)

e
5

Note:*: Total control is HBV carriers and healthy control;®:

The expected haplotype frequency <C0. 03 is not for analysis
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