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Abstract

AIM: To explore the correlation between X-ray
repair cross complementing group 1 (XRCC1)
Arg399GIn polymorphism and susceptibility
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to hepatocellular carcinoma in Chinese
populations.

METHODS: All studies related to XRCC1
Arg399GIn polymorphism and hepatocellular
carcinoma risk in Chinese subjects published
from January 1, 2000 to January 10, 2015 were
searched in PubMed, MEDLINE, EMBASE,
CNKI, CBM, VIP and WanFang databases. We
identified the studies according to inclusion
and exclusion criteria. The pooled odds ratios
(ORs) with 95% confidence intervals (Cls)
were calculated using Stata 12.0 software.
Publication bias and sensitivity were also
evaluated.

RESULTS: A total of 13 studies comprising
2972 cases and 3789 controls were finally
included. Meta-analysis showed that,
compared to Arg/Arg and Arg/Arg +
Arg/Gln, XRCC1 399GIn/Gln genotype
increased the susceptibility to hepatocellular
carcinoma in Chinese populations (OR = 147,
95%CI: 1.24-1.74, P < 0.001; OR = 1.26, 95%CL:
1.08-1.48, P = 0.003). Compared to Arg/Arg,
GIn/GIn + Arg/Gln genotype increased the
susceptibility to hepatocellular carcinoma
in Chinese populations (OR = 1.49, 95%CI:
1.21-1.83, P < 0.001). GIn genotype increased
the risk of hepatocellular carcinoma in Chinese
populations (OR = 1.33, 95%CI: 1.16-1.54, P <
0.001).

CONCLUSION: XRCC1 Arg399GIn
polymorphism seems to be involved in
hepatocellular carcinoma risk. XRCC1 399GIn/
GIn genotype increases the susceptibility

2015-05-28 | Volume 23 | Issue 15 |



to hepatocellular carcinoma in Chinese
populations.
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HR Fty HABURBIEMRE) Arg/Arg  Arg/GIn  GIn/GIn  Arg/Arg  Arg/GIn  GIn/GIn HWE(PE)
Bl 2004 140/536 72 63 5 362 159 15 0.62
€ 2004 69/136 34 7 28 58 15 63 0.00
Chen ™ 2005 577/389 301 223 53 218 143 28 0.50
Long ® 2006 257/649 131 95 31 439 162 48 0.00
Cl 2008 50/92 32 14 4 46 41 5 0.28
Lol 2010 500/507 286 180 34 304 167 36 0.05
Jia ™ 2010 136/136 53 66 17 78 45 13 0.10
02 2011 150/150 41 94 15 84 54 12 0.43
pan [ 2011 202/236 45 105 52 68 112 56 0.46
04 2012 113/113 80 23 10 97 12 4 0.00
Guo ™ 2012 410/410 203 136 71 227 128 55 0.00
Han [ 2012 150/158 32 78 40 46 73 39 0.35
wu ™1 2014 218/277 108 74 36 161 87 29 0.00
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“igE . TR DAOSCERIE AN T DA RS TS
. A 2RI 1L A1 52000-01-01/2015-01-10.
1.2
12.1 : () SCHRERTT TXRCCI Arg399Gin
B[R 2 AN v NI S 2 TR R SGHK
QWX G N, (3)ifoil-xt B 7E B RA 51 7F
Fiy (4) SR e B, REEHR AL (1 4H 5 0
AR B At DL, WIS E S (odds
ratio, OR) &2 395%n[ {5 [X [[](95% confidence
interval, 95%CI).
122 (1) XCHERAARITXRCCI Arg399GIn
BN 2 A5 1 v [N T8 B S 2 ) 1) 5%
B QBTN GO B S sh sl A
AW, B)BARBIRIE . SRR EURTE; (4) 3Tk
B A TR G TEERE. AREHEEE
BWCRAB L, 9N SR Bl 4 1) SCHR.
1.2.3 o HPAIALIE AT 53 S S AT SR
BORMT A S BERHR I, i AN — SN i 7 i
B B3 AL VRAN S P B . BERHRIN A
i SCHREE — 1B . KR TR AR
IR AS By 191 AL N 0T 2L 2 TR R A A
AT R 4 Hardy-Weinberg(HW E) P76
5E.

“XRCC1”

“variant” -

“polymorphism” .

i F Statal2. 08k 143447 Gt it
SIHT. AN B SCHR B R HEAT S R R 36O

2470

K6 FIPAG 36) 1S LAP>0.1 817 <50% Jy 7 i 1
N2, Metady B ik SR F [ i s A A ) e
Z MR BE ML N AR ALY, 54 R ORME K
H95%CI, X4 HORMIITZIEK:, LAP<0.05
NZESRA Gt S . BB 4 b E Ak Kk
R FWF 7E )G F it AT Metazr i, LU 45
R, REMABETBeggt i,
Eggerk 5P =LK, PAP<0.05 NFEEA
FAm .

2 #R

2.1 LG ZR IR BRI STHRI6 R, 4
AR 2L A SO, WA T8RS SCHRS 7, gk
— B R4 SO, HERRA R A R SR,
Ui BIF U8 S N SCR™, e N 1353
Wk, A 7RSEL, ofsHhC, BiE297241 BE A
378N HERE . AN AN SCHRFIFEARHE IR 1.
2.2 Meta AT 4T T Gln/Gln vs
Arg/Arg. Gln/Gln vs Arg/Gln. Gln/Gln+Arg/
Gln vs Arg/Arg. Gln/Gln vs Arg/Arg+Arg/
Gln. Gln-allele vs Arg-allele&s 3 K15 7Y 5
N L 5 YRR R R Al R AR AE
S o A ) i R A R R ] B ATL RGN AR Y, G 57
P 0 3 DRI R R R P [ RN A TR (3 2). &I 1A
K28R, 53T Arg/Arg. Arg/Arg+Arg/Gln
2 BIBEAT Ho Rz, e R G L/ G L 84 o A
e S8 KUK (OR = 1.47, 95%CI: 1.24-1.74,
P<0.001; OR = 1.26, 95%CI: 1.08-1.48, P =
0.003); 53 F B Arg/ArgiE 4T L8, FE A Gln/

2015-05-28 | Volume 23 | Issue 15 |



R 2 XRCCl Arg399GInERZB S PEAZHESRIENX R

XRCC1 Arg399GIn

HR# OR(95%Cl) Plo)  DATIERY Za PE Begg  Egger
GIn/GIn vs Arg/Arg 1.47(1.24-1.74) 12 4.53 <0.001 0.583 0.420
GIn/GIn vs Arg/Gln 1.07(0.90-1.27) 0 0.78 0430  0.855  0.999
GIn/GIn+Arg/GIn vs Arg/Arg  1.49(1.21-1.83) 72 3.77 <0.001 0.760 0.570
GIn/GIn vs Arg/Arg+Arg/GIn  1.26(1.08-1.48) 0 2.95 0.003 0.760  0.504
Gln-allele vs Arg-allele 1.33(1.16-1.54) 67 3.94 <0.001 0.583 0.650
XRCC1: X 1.
Study ID OR(95%Cl) Weight(%)
Bl 2004 1.68(0.59, 4.76) 2.10
© 2004 e 0.76(0.41, 1.40) 10.33
Chen 2005 1.37(0.84, 2.24) 12.40
Long 2006 e 2.16(1.32, 3.54) 8.55
€l 2008 1.15(0.29, 4.62) 1.62
® 2010 1.00(0.61, 1.65) 13.77
Jia ™ 2010 1.92(0.86, 4.29) 3.78
t 2011 2.56(1.10, 5.97) 2.86
Pan 2011 = 1.40(0.82, 2.39) 10.07
m4 2012 3.03(0.92, 10.03) 1.48
Guo ™ 2012 1.44(0.97, 2.15) 17.73
Han [¥2012 1.47(0.78, 2.77) 7.02
wu %2014 T 1.85(1.07, 3.20) 8.28
Overall(1-squared = 11.6%, P = 0.328) 1.47(1.24, 1.74) 100.00
0.997 1.000 10.000
1 GIn/GIn vs Arg/ArgBIMeta D HTRRHRE.
Study ID OR(95%Cl) Weight(%)
Bl 2004 1.29(0.46, 3.60) 2.13
©1 2004 - 0.79(0.44, 1.42) 8.97
Chen ™2005 1.30(0.81, 2.10) 10.81
Long 2006 e 1.72(1.07, 2.77) 8.52
€l 2008 1.51(0.39 5.91) 1.15
® 2010 . 0.95(0.59, 1.55) 11.86
Jia ™ 2010 1.35(0.63, 2.90) 4.05
022011 1.28(0.58, 2.83) 3.84
Pan 2011 1.11(0.72, 1.72) 13.65
m4 2012 2.65(0.80, 8.70) 1.30
Guo ™ 2012 1.35(0.92, 1.98) 16.19
Han %2012 1.11(0.67, 1.85) 9.92
wu ™ 2014 1.69(1.00, 2.86) 7.59
Overall(1-squared = 0.0%, P = 0.721) 1.26(1.08, 1.48) 100.00
0.115 1.000 8.700
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Study ID OR(95%Cl) Weight(%)
Bl 2004 — 1.96(1.35, 2.87) 8.32
©1 2004 —_— 0.77(0.43, 1.37) 6.01
Chen ™2005 - 1.17(0.90, 1.51) 9.78
Long 2006 R 2.01(1.50, 2.70) 9.34
€I 2008 0.56(0.28, 1.14) 4.89
® 2010 e 1.12(0.87, 1.44) 9.86
Jia ™ 2010 L e 2.11(1.30, 3.42) 7.05
022011 . 3.38(2.09, 5.48) 7.07
Pan 2011 1.41(0.91, 2.18) 7.62
m4 2012 2.50(1.28, 4.87) 5.23
Guo ™ 2012 . 1.26(0.96, 1.66) 9.59
Han %2012 1.51(0.90, 2.55) 6.65
wu ™ 2014 1.41(0.99, 2.02) 8.58
Overall(1-squared = 72.2%, P = 0.000) 1.49(1.21, 1.83) 100.00
NOTE: Weights are from random effects analysis ‘
0.182 1.000 5.480
B 3 GIn/GIn+Arg/GIn vs Arg/ArgBiMeta DT FRANE.
Study ID OR(95%Cl) Weight(%)
Bl 2004 —— 1.65(1.21, 2.25) 7.83
©1 2004 e 0.78(0.52, 1.18) 6.13
Chen 2005 1.16(0.94, 1.43) 9.83
Long 2006 = 1.77(1.41, 2.24) 9.32
1 2008 0.74(0.41, 1.30) 4.16
#2010 1.07(0.87, 1.31) 9.86
Jia ™ 2010 _ 1.65(1.14, 2.37) 6.84
022011 2.01(1.42, 2.83) 7.19
Pan 92011 1.19(0.91, 1.55) 8.66
042012 2.42(1.37, 4.27) 4.22
Guo "™2012 R 1.25(1.02, 1.55) 9.76
Han %2012 1.22(0.89, 1.67) 7.71
wu 72014 e 1.42(1.08, 1.87) 8.49
Overall(1-squared = 67.4%, P = 0.000) 1.33(1.16, 1.54) 100.00
NOTE: Weights are from random effects analysis ‘
0.234 1.000 4.270

4 Gln—allele vs Arg—allelefiIMetaD AT FRHE.

1.16-1.54, P<0.001)(Fl4),

2.3 ¥Metasr
H S U FE R — B BR JE, & AR R R A IR AL
TG B A, A i A R AR E . iR A I
R, LH|Begglw . KA GIn/Gln vs Arg/
Arg+Arg/GInt& R 1 = B EISFR, 702
B E ) s RS ST A AT AR e I, R LR
FKmfF(ES). Begghi . Eggerk it = LA
AR LR R M 77 (.2).

WCJD | www.wjgnet.com 2472

3 11E

XRCCIET—FDNATMGEZHEH, H Yl
B AEIRIE U 15 2 FIDN A FLEE T 45 1 i
P R ST AR (IR, X R 3 IR 41 1 R
BT R B IR ANE T 2 SRR
FLMXRCC 1m0 ThBE IS Pk, 150 1L
PIRAE] e i85, Zad— 40 o JA 15 45
[ 52 IR, B & T UM I 998 IR 38 .
BHFRPVRIN, MXRCCIHEFZ9907 S Arg/

2015-05-28 | Volume 23 | Issue 15 |



2+ Begg's funnel plot with pseudo 95%
confidence limits
1r .
o]
[e)] LX)
(o) [
- ® o (Y Py
0 o0
r [ ]
[ ]
_1 -
0.0 0.2 0.4 0.6 0.8
S.E. of: logor

5 XRCC1 Arg399GINERZSME ST ESRRIER AN
#™AE. XRCCL: X 1.

ArglEFI B HLAA DN AME & B8 1803, 1A
GIn/GInZE 5| Y I 48 52 68 77 AH Xk 5.

Z U T RIE T XRCC1 Arg399GIn A
ZAME hE NBEE 5 B G R.
o w7 SRR AR I A 40 B DN AFE{TPCR-
RFLP(polymerase chain reaction-restriction
fragment length polymorphism)#&: il 547 14041
JHH B3 A s 3645 %) i AHEXRCCT Arg399Gin
fr RE N 2 A 1, B 70 R B AL S Arg/Arg
B R AY g o OB e () AR 9P R R B, G/
Gln+Arg/Glndk KR Ay r ]\ P RS ik
AL, Wo2s' 7 R B, 5 Arg/Argdk R AR
EE, GIn/Glnd R R o (5 FE JH-Je 110) Jh  JXU e 3
IN1.85fE. (HE /NN AR R E A
NXRCC1 Arg399GIndit [k £ 55 v [ B
Pty S S AR AN

AW T E ABFEXRCCI
Arg399GIndt K £ &M 5 e 2 BYE L R,
FEGN N 135 STk, HHh 75, e, &
F529721 i o 13789 % HE ¥ . Metas)
Brés BEoR, A GIn/GIndk K7 & ¥ 7 &
JH-Je8 R Sa B P 3 ) 2 154 Arg/ Ar g R (R
Arg/Arg+Arg/GInZE K A [)1.471%(OR = 1.47,
95%CI: 1.24-1.74, P<0.001)F11.26f%(OR =
1.26, 95%CI: 1.08-1.48, P = 0.003). #:4l7GlIn/
Gln+Arg/GlInkE K A 58 35 e B 1 & Fe 1t
T Arg/Arg B ) 1.496%(OR = 1.49,
95%CI: 1.21-1.83, P<0.001). #4iGln-alleles
A7 5 R e A s 1) s B PR 2 45 Arg-allele S
PEFE1.33£%(OR = 1.33, 95%CI: 1.16-1.54,
P<0.001). L EMetazrtiras K&, HE A
XRCC1 Arg399GIndE [K £ 4P 5 e 1) & 0

Beishideng®  WCJD | www.wjgnet.com

XRCC1 Arg399GIn

SRS 5%, 4515 Gln/Glndd K Y 2 i 2B - (1] IR
WS e, G5 2 DT ] 368 o J s 268 XU, 42
A XRCC1 Arg399GInfF A A 5 Bk Al
Br s, T T 0 B2

fEGIn/Gln+Arg/Gln vs Arg/ArgflGln-
allele vs Arg-alleleZ& [RI B b5 A, St o PEAGIG:
RIAFE G T 5= . 8 UK 75 i S48
SRR, RIUHFRLong %5 BRI ks K
TP s SCHR T 98 1) 7 B PR 9 2K, $ 7 1230k
A e T S P 0 S TR R R R X R s SR
J&, Gln/Gln+Arg/Gln vs Arg/ArgHlGln-allele
vs Arg-alleled& K B LU/ #r 45 SRR R AR B3
M. ALK Beggh 30 FIE g gerh 36 PP Al
RFMmAT, RKIA R R EMR, Rt
LIS

ACHIE 5 I Jy R A A2 Ji 4 SR A At 1) B4k
AL, ARMEREAT A ) AH o3 A, BRist AL &
Ab, PRI R O i 1) R A R e B — e A
R, ABFR T SCER ORISR IE TR, R R XS PR A
B NCHOR BE R R AR ELAE AT IR N A0 AT, R
ARBTVEA KA, LLHIRL A HER PR XRCC
B[R 22 A o BT e R0 AR 1R 5% 2R

4 BEXE

1 Joseph T, Kusumakumary P, Chacko P,
Abraham A, Pillai MR. DNA repair gene XRCC1
polymorphisms in childhood acute lymphoblastic
leukemia. Cancer Lett 2005; 217: 17-24 [PMID:
15596292 DOI: 10.1016/j.canlet.2004.06.055]

2 Wang Y, Yang H, Li H, Li L, Wang H, Liu C,
Zheng Y. Association between X-ray repair cross
complementing group 1 codon 399 and 194
polymorphisms and lung cancer risk: a meta-
analysis. Cancer Lett 2009; 285: 134-140 [PMID:
19481337 DOI: 10.1016/j.canlet.2009.05.005]

3 Yin G, Morita M, Ohnaka K, Toyomura K,
Hamajima N, Mizoue T, Ueki T, Tanaka M, Kakeji
Y, Maehara Y, Okamura T, Ikejiri K, Futami K,
Yasunami Y, Maekawa T, Takenaka K, Ichimiya H,
Terasaka R. Genetic polymorphisms of XRCC1,
alcohol consumption, and the risk of colorectal
cancer in Japan. | Epidemiol 2012; 22: 64-71 [PMID:
22186158 DOI: 10.2188 /jea.JE20110059]

4 Kiran M, Saxena R, Chawla YK, Kaur J.
Polymorphism of DNA repair gene XRCC1 and
hepatitis-related hepatocellular carcinoma risk
in Indian population. Mol Cell Biochem 2009; 327:
7-13 [PMID: 19194663 DOI: 10.1007/s11010-009-

0035-3]
5 , . , X

1

2004; 21: 313-315
6 , , , . XRCC1-399

2004; 9: 235-237

2473

Meta
B4 W%#H
X

1(XRCC1):

DNA

DNA

2015-05-28 | Volume 23 | Issue 15 |



E1® 15 # 4

Meta

XRCC1

Arg399GIn

J3aishideng®

10

11

12

13

14

15

16

17

WCJD | www.wjgnet.com

XRCC1 Arg399GIn

Chen CC, Yang SY, Liu CJ, Lin CL, Liaw YF,
Lin SM, Lee SD, Chen PJ, Chen CJ, Yu MW.
Association of cytokine and DNA repair
gene polymorphisms with hepatitis B-related
hepatocellular carcinoma. Int | Epidemiol 2005;
34: 1310-1318 [PMID: 16172101 DOI: 10.1093/ije/
dyil91]

Long XD, Ma Y, Wei YP, Deng ZL. The
polymorphisms of GSTM1, GSTT1, HYL1*2, and
XRCC1, and aflatoxin Bl-related hepatocellular
carcinoma in Guangxi population, China.
Hepatol Res 2006; 36: 48-55 [PMID: 16884947 DOI:
10.1016/j.hepres.2006.06.004]

XRCC1 399
2008;
24: 361-364

’ ’ ’ i

1. XRCC1

2010; 14: 760-763

Jia ZF, Su HY, Li XL, Xu X, Yin ZH, Guan P, Zhou
BS. Polymorphisms of UGT1A7 and XRCC1 are
associated with an increased risk of hepatocellular
carcinoma in northeast China. Chinese | Cancer
Res 2010; 22: 260-266 [DOI: 10.1007/s11670-010-
0260-z]

DNA
2011; 51: 19-20
Pan HZ, Liang J, Yu Z, Lun LM, Li H, Wang
Q. Polymorphism of DNA repair gene XRCC1
and hepatocellular carcinoma risk in Chinese
population. Asian Pac | Cancer Prev 2011; 12:
2947-2950 [PMID: 22393969]
XRCC1 Arg399GIn
. 2012;15:1-3
Guo LY, Jin XP, Niu W, Li XF, Liu BH,
Wang YL. Association of XPD and XRCC1
genetic polymorphisms with hepatocellular
carcinoma risk. Asian Pac | Cancer Prev 2012;
13: 4423-4426 [PMID: 23167354 DOI: 10.7314/
APJCP.2012.13.9.4423]
Han X, Xing Q, Li Y, Sun J, Ji H, Huazheng P,
Jun L. Study on the DNA repair gene XRCC1
and XRCC3 polymorphism in prediction and
prognosis of hepatocellular carcinoma risk.
Hepatogastroenterology 2012; 59: 2285-2289 [PMID:
22456434 DOI: 10.5754/hge12096]
Wu JS, Chen YP, Wang LC, Yang Y], Deng
CW, Hou BX, He ZL, Chen JX. Implication of

2474

Meta

18

19

20

21

22

23

24

25

26

27

28

polymorphisms in DNA repair genes with an
increased risk of hepatocellular carcinoma. Genet
Mol Res 2014; 13: 3812-3818 [PMID: 24938468 DOI:
10.4238/2014.May.16.5]
Lau J, loannidis JP, Schmid CH. Quantitative
synthesis in systematic reviews. Ann Intern Med
1997; 127: 820-826 [PMID: 9382404 DOI: 10.7326/0
003-4819-127-9-199711010-00008]
Mantel N, Haenszel W. Statistical aspects of the
analysis of data from retrospective studies of
disease. | Natl Cancer Inst 1959; 22: 719-748 [PMID:
13655060]
DerSimonian R, Laird N. Meta-analysis in clinical
trials. Control Clin Trials 1986; 7: 177-188 [PMID:
3802833 DOI: 10.1016/0197-2456(86)90046-2]
Begg CB, Mazumdar M. Operating characteristics
of a rank correlation test for publication bias.
Biometrics 1994; 50: 1088-1101 [PMID: 7786990
DOI: 10.2307/2533446]
Egger M, Davey Smith G, Schneider M, Minder
C. Bias in meta-analysis detected by a simple,
graphical test. BM] 1997; 315: 629-634 [PMID:
9310563 DOI: 10.1136/bm;.315.7109.629]
XRCC1-399

2004; 24: 322-324
Yu MW, Yang SY, Pan IJ, Lin CL, Liu CJ,
Liaw YF, Lin SM, Chen PJ, Lee SD, Chen CJ.
Polymorphisms in XRCC1 and glutathione
S-transferase genes and hepatitis B-related
hepatocellular carcinoma. | Natl Cancer Inst 2003;
95: 1485-1488 [PMID: 14519756 DOI: 10.1093/
jnci/ djg051]
Li QW, Lu CR, Ye M, Xiao WH, Liang J.
Evaluation of DNA repair gene XRCC1
polymorphism in prediction and prognosis of
hepatocellular carcinoma risk. Asian Pac | Cancer
Prev 2012; 13: 191-194 [PMID: 22502666 DOI:
10.7314/ APJCP.2012.13.1.191]
Long XD, Ma Y, Huang HD, Yao JG, Qu de
Y, Lu YL. Polymorphism of XRCC1 and the
frequency of mutation in codon 249 of the p53
gene in hepatocellular carcinoma among Guangxi
population, China. Mol Carcinog 2008; 47: 295-300
[PMID: 17849423 DOI: 10.1007 /s11670-005-0004-7]

XRCC1

Arg399GIn
2012; 4: 33-37
Poehlmann A, Roessner A. Importance of DNA
damage checkpoints in the pathogenesis of
human cancers. Pathol Res Pract 2010; 206: 591-601
[PMID: 20674189 DOI: 10.1016/j.prp.2010.06.006]

U 45 W, 40

2015-05-28 | Volume 23 | Issue 15 |



