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Abstract
Background: Exposure to environmental carcinogens can cause damages to DNA. If not properly repaired, the DNA damages
may increase the risk of carcinogenesis. Xeroderma pigmentosum group G (XPG) gene is an essential gene in the nucleotide excision
repair (NER) pathway. The association between XPG polymorphisms and cancer susceptibility has been the focus of attention in the
molecular epidemiology of cancer. However, the conclusions have been divergent. Therefore, we conducted a comprehensive meta-
analysis to precisely evaluate the association of 3 frequently investigated XPG polymorphisms (rs751402, rs873601, and rs2296147)
with cancer risk.

Methods:Pubmed, EMBASE, and Chinese National Knowledge Infrastructure (CNKI) were searched for relevant studies in English
and Chinese. Odds ratio (OR) and 95% confidence interval (CI) were used to assess the association between XPG polymorphisms
(rs751402, rs873601, and rs2296147) and cancer risk.

Results: Twenty-three studies were included. Overall, there was no significant association between rs751402 polymorphism and
overall cancer risk under the 5 genemodels. However, we observed strong correlation between rs751402 polymorphism and gastric
cancer (C vs T: OR=1.21, 95% CI=1.00–1.26, P= .045; TC vs CC: OR=1.12, 95% CI=1.00–1.24, P= .041; TC/TT vs CC: OR=
1.13, 95% CI=1.02–1.26, P= .020). There was a significant correlation between rs873601 polymorphism and cancer risk under the
homozygous model (GG vs AA: OR=1.16, 95% CI=1.07–1.26, P= .001). Moreover, significant association with breast cancer was
detected for rs873601 polymorphism under the allele contrast model (G vs A: OR=1.10, 95% CI=1.02–1.20, P= .021). In the
subgroup of Asian, rs873601 polymorphism was related to the susceptibility to cancer (G vs A: OR=1.07, 95% CI=1.03–1.12,
P= .010; GG vs AA: OR=1.15, 95% CI=1.06–1.26, P= .001; AG/AA vs GG: OR=1.08, 95% CI=1.01–1.15, P= .031; AA vs AG/
GG: OR=1.13, 95% CI=1.05–1.21, P= .001). Significant association between rs2296147 polymorphism and cancer risk were
observed in Asian population (CT vs TT: OR=0.93, 95% CI=0.87–0.99, P= .036).

Conclusions:Our meta-analysis suggested that the rs873601 polymorphism was significantly associated with overall cancer risk.
The moderate effects of rs751402 and rs2296147 polymorphism on cancer susceptibility might be highly dependent on cancer type
and ethnicity, respectively. Large studies are needed to validate our findings, especially in Caucasian and African population.

Abbreviations: BER = base excision repair, CI = confidence interval, CNKI =Chinese National Knowledge Infrastructure, ERCC5
= excision repair cross-complementation group 5, GG-NER = global genome repair, HRR = homologous recombinational repair,
HWE = Hardy–Weinberg Equilibrium, MMR =mismatch repair, NER = nucleotide excision repair, NER = nucleotide excision repair,
NHEJ = nonhomologous end joining, OR= odds ratio, TC-NER = transcription-coupled repair, TFIIH = transcription factor II H, UV =
ultraviolet, XP = xeroderma pigmentosum, XPG = xeroderma pigmentosum group G.
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1. Introduction

To date, cancer remains a major health problem around the
world with enormous health expenditure.[1] Cancer is a
complex disease linked to environmental factors, hereditary
susceptibility, and gene–environment interactions. Environ-
mental carcinogens exposure can cause DNA damage, which
may increase the risk of developing cancer, if not restored
properly. In addition, during the process of DNA replication,
DNA mismatch may occur and lead to genome instability.[2] In
human, the DNA repaired mechanism is a complex biological
process, including several pathways and numerous proteins. If
DNA damage cannot be properly and efficiently restored due to
defects in DNA repair pathways, the risk of cancer could be
elevated by many folds.
DNA damages caused by environment factors, such as

ultraviolet (UV) radiation, tobacco, and diet, are closely related
to human disease. DNA repair pathways play an important role
in maintain genomic integrity and stability. There are 5 major
DNA repair pathways, homologous recombinational repair
(HRR), nonhomologous end joining (NHEJ), nucleotide excision
repair (NER), base excision repair (BER), and mismatch repair
(MMR).[3,4] Among these pathways, NER removes helix-
distorting DNA lesions and structures from the genome with 4
steps: lesion recognition, protein binding, oligonucleotide
excision, and DNA fragment synthesis.[5] Gene mutation in
the NER pathway can lead to several diseases in human,
including xeroderma pigmentosum (XP).[6] XP is a prototypical
DNA disorder featured by sensitivity to UV radiation and
extremely increased susceptibility to skin cancer.[7] The XP
patients can be classified as 8 complementation groups, XPA
through XPG.
The xeroderma pigmentosum group G (XPG) gene, also

termed as excision repair cross-complementation group 5
(ERCC5) gene, is an essential gene in NER pathway. It encodes
a structure-specific endonuclease that has multiple function
during the NER.[8] Previous studies indicated that XPG
polymorphisms can influence the DNA repair ability for
tobacco and alcohol-induced DNA damage, thereby increasing
the susceptibility to cancer.[9,10] For instances, Lu et al
reported that XPG rs17655 polymorphism contributed to
increased risk of laryngeal cancer[11]; He et al[12] indicated that
another polymorphism in XPG gene, rs2094258, might be
associated with neuroblastoma susceptibility. Moreover, a
meta-analysis provided the evidence of the association between
XPG rs17655 polymorphism and colorectal cancer risk.[13]

However, overall, the association between XPG polymor-
phisms and the risk of cancer remains conflicting. Therefore, it
is necessary to conduct a comprehensive to reevaluate the
association of interest.
2. Materials and methods

2.1. Literature search strategy

We searched Pubmed, EMBASE, and Chinese National
Knowledge Infrastructure (CNKI) for relevant studies written
in English and Chinese. The key words were as follows:
“xeroderma pigmentosum group G or XPG or excision repair
cross-complementation group 5 or ERCC5 or rs751402 or
rs873601 or rs3742282 or 2296147 OR rs17326289,”
“polymorphisms or SNP or variation,” and “carcinoma or
tumor or neoplasm or cancer.” In addition, the references list of
included studies and relevant reviews were manually searched
2

for eligible studies. The last search was performed on December
30, 2016.
2.2. Inclusion and exclusion criteria

Studies were included based on the following criteria: studies
investigating the association between the XPG polymorphisms
and the risk of cancer; case–control studies; articles providing
genotype distribution data or corresponding odds ratio (OR) and
95% confidence interval (CI); and articles published in English or
Chinese. The exclusion criteria were as follows: letters, editorials,
reviews, meta-analysis, or systematic reviews; published studies
containing duplicate data; studies lacking of genotype distribu-
tion data or corresponding OR and 95% CI; and not
case–control study or cohort study.
2.3. Study selection and data extraction

Eligible studies were selected by 2 researchers independently
according to the inclusion and exclusion criteria. All disagree-
ments were discussed. All the researchers would vote if a
consensus could not be reached. All the information was double
checked by authors who were responsible for data extraction.
The following data were extracted from the original studies:
author, publish year, country or region, ethnicity, cancer types,
sample size including case and control sample size, genotype data
of rs751402, rs873601, and rs2296147, and P value of
Hardy–Weinberg Equilibrium (HWE). The meta-analysis was
approved by the Hospital Ethics Committee (Jining No. 1
People’s Hospital) to not reidentify the participants.

2.4. Statistical analysis

The HWE in control subjects in all the articles was assessed by x2

test. OR and 95% CI were used to estimate the association
between XPG polymorphisms and cancer susceptibility. Pooled
analysis was performed under the 5 genotype models, including
allele contrast, homozygous, heterozygous, dominant, and
recessive models. Chi-square-based Q statistic test was used to
estimate the between-study heterogeneity via I2 value and P
value. If I2>50%, random effects model was applied to calculate
the pooled OR and 95% CI. Otherwise, fixed-effects model was
adopted.Moreover, subgroup analyses were conducted by cancer
type and ethnicity. All the P values were 2-sided. We referred to
statistically significant as P< .05. Sensitivity analysis was applied
to assess the stability of the results by sequentially removing one
study at a time and recalculating OR and 95% CI. Funnel plot
and Egger linear regression test were performed to estimate the
publish bias. Asymmetrical funnel plot or P< .1 indicated that
publication bias was significant. STATA 12.0 (STATA Corpora-
tion, College Station, TX) was applied to perform all the
statistical analysis.

3. Results

3.1. Search results and study characteristics

Based on the inclusion and exclusion criteria, 23 eligible articles
were identified from 672 potential publications (Fig. 1). Among
these eligible studies, there were 14 studies with 7291 cases and
7889 controls focusing on rs751402; 12 articles with 9158 cases
and 10,073 controls on rs873601; and 12 articles with 9288
cases and 9863 controls on rs2296147. The basic characteristics
of the included studies on XPG polymorphisms (rs751402,



Figure 1. The flow diagram of study selection and inclusion process.
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rs873601, and rs2296147) and cancer risk were summarized in
Table 1. Out of the 23 articles, 8 articles focused on gastric
cancer, 4 articles on breast cancer, 3 articles on squamous cell
carcinoma, 2 articles on hepatocellular carcinoma, and 1 article
on each of endometrial cancer, prostate cancer, pancreatic
cancer, colorectal cancer, and neuroblastoma. As for ethnicity,
21 studies were conducted among Asian population, 1 article
among Caucasian, and 1 article among the mixed population.

3.2. Meta-analysis results

The main results of pooled ORs and 95% CIs between
rs751402, rs873601, and rs2296147 polymorphisms and
cancer risk are showed in Table 2, Table 3 and Table 4,
respectively. Overall, there is no association with cancer
observed for the studied rs751402 polymorphism in 5 gene
model. Stratified analysis by cancer type revealed that there
were strong correlation between rs751402 polymorphism and
gastric cancer (C vs T: OR=1.21, 95% CI=1.00–1.26,
P= .045; TC vs CC: OR=1.12, 95% CI=1.00–1.24, P= .041;
TC/TT vs CC: OR=1.13, 95% CI=1.02–1.26, P= .020).
Stratified analysis by ethnicity indicated there is an association
between rs873601 polymorphism and cancer risk in Asian
population (G vs A: OR=1.07, 95% CI=1.03–1.12, P= .010;
GG vs AA: OR=1.15, 95% CI=1.06–1.26, P= .001; AG/AA
vs GG: OR=1.08, 95% CI=1.01–1.15, P= .031; AA vs AG/
3

GG: OR=1.13, 95% CI=1.05–1.21, P= .001). However,
significant association between rs873601 polymorphism and
gastric cancer risk were observed under the allele contrast
model (G vs A: OR=1.08, 95% CI=1.02–1.16, P= .010)
(Fig. 2). Moreover, there was a significant association between
rs2296147 polymorphism and cancer risk in Asian population
under the heterozygous model (CT vs TT: OR=0.93, 95%
CI=0.87–1.00, P= .036) (Fig. 3). In addition, the results
suggested that no correlation were found between rs2296147
polymorphism and any of cancer types.

3.3. Sensitive analysis and publication bias

We conducted the sensitive analysis and the results suggested that
no single study could significantly change the pooled risk
estimates, which indicated our meta-analysis results were robust
and stable. The Begg funnel plot and Eagger regression test were
used to assess the publication bias. The results of Egger test
suggested no significant publication bias in our meta-analysis
(rs751402: P= .537; .162; .617; .550; and .224 for allele
contrast, homozygous, heterozygous, dominant, and recessive
models, respectively; rs873601: P= .380; .450; .690; .841, and
.555 for allele contrast, homozygous, heterozygous, dominant,
and recessive models, respectively; rs2296147: P= .248; .707;
.871; .486, and 0.914 for allele contrast, homozygous,
heterozygous, dominant, and recessive models, respectively).

http://www.md-journal.com
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Table 2

Meta-analysis of rs751402 polymorphism and cancer risk.

C vs T CC vs TT TC vs CC TC/TT vs CC TT vs CC/TC

Variables Study no. OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P

Overall 14 1.05 0.93–1.19 .407 1.14 0.94–1.39 .175 1.06 0.92–1.23 .405 1.07 0.91–1.25 .424 1.07 0.93–1.24 .346
Hepatocellular carcinoma 1 1.47 1.05–2.05 .024 1.74 0.80–3.80 .164 1.92 1.18–3.14 .009 1.89 1.18–3.03 .008 1.23 0.60–2.54 .577
Gastric cancer 6 1.21 1.00–1.26 .045 1.26 0.97–1.64 .080 1.12 1.00–1.24 .041 1.13 1.02–1.26 .020 1.17 0.94–1.47 .164
Oral squamous cell

carcinoma
1 1.32 1.03–1.69 .03 1.65 0.95–2.87 .076 1.37 0.96–1.95 .082 1.42 1.02–1.99 .039 1.42 0.84–2.39 .194

Breast cancer 3 0.61 0.29–1.31 .205 0.77 0.38–1.93 .577 0.62 0.25–1.49 .281 0.58 0.23–1.51 .268 087 0.43–1.79 .708
Neuroblastoma 1 1.01 0.81–1.25 .948 1.00 0.64–1.58 .986 1.03 0.74–1.42 .883 1.02 0.75–1.39 .902 0.99 0.65–1.51 .966
Colorectal cancer 1 0.86 0.78–0.94 .001 0.75 0.62–0.92 .005 0.83 0.72–0.95 .006 0.81 0.71–0.92 .001 0.84 0.70–1.00 .053
Prostate cancer 1 1.02 0.90–1.17 .726 1.01 0.75–1.36 .942 1.06 0.88–1.27 .543 1.05 0.88–1.25 .587 0.98 0.74–1.30 .904

CI= confidence interval, OR=odds ratio.

Table 3

Meta-analysis of rs873601 polymorphism and cancer risk.

Variables Study no.
G vs A GG vs AA AG vs GG AG/AA vs GG AA vs AG/GG

OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P

Overall 12 1.04 0.99–1.10 .107 1.16 1.07–1.26 .001 1.05 0.98–1.13 .139 1.08 1.02–1.16 .017 1.09 0.98–1.20 .101
Cancer type
Gastric cancer 5 1.09 1.02–1.16 .010 1.18 1.05–1.34 .009 1.04 0.93–1.16 .478 1.08 0.98–1.20 .121 1.15 1.01–1.30 .031
Squamous cell

carcinoma
2 1.01 0.92–1.10 .917 1.05 0.86–1.28 .635 1.60 0.89–1.26 0.507 1.05 0.89–1.23 .596 0.98 0.86–1.12 .783

Breast cancer 1 1.09 0.88–1.36 .435 1.17 0.76–1.80 .482 1.15 0.81–1.63 .451 1.15 0.83–1.60 .401 1.08 0.74–1.57 .700
Pancreatic cancer 1 1.23 0.94–1.60 .135 1.60 0.87–2.97 .132 1.17 0.80–1.69 .421 1.24 0.87–1.77 .239 1.49 0.83–2.68 .185
Neuroblastoma 1 1.02 0.82–1.26 .878 1.04 0.69–1.58 .847 0.81 0.57–1.17 .260 0.88 0.63–1.24 .475 1.19 0.84–1.68 .324
Hepatocellular

carcinoma
1 0.91 0.78–1.06 .233 0.808 0.60–1.10 .170 1.10 0.86–1.42 .432 1.00 0.79–1.27 .984 0.76 0.58–0.99 .041

Colorectal cancer 1 1.16 1.06–1.26 .001 1.35 1.13–1.62 .170 1.08 0.93–1.25 .346 1.15 1.00–1.15 .050 1.29 1.11–1.50 .001
Ethnicity
Asian 11 1.07 1.03–1.12 .010 1.15 1.06–1.26 .001 1.04 0.97–1.12 .229 1.08 1.01–1.15 .031 1.13 1.05–1.21 .001
Caucasian 1 1.03 0.90–1.18 .634 1.24 0.88–1.75 .216 1.31 0.92–1.15 .135 1.27 0.91–1.77 .163 0.99 0.84–1.17 .906

CI= confidence interval, OR=odds ratio.
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4. Discussion

XPG protein serves as structure-specific endonuclease that
cleaves several kinds of substrates with ss/ds DNA junction in
NER.[14] During the process of NER, XPG participates in both
global genome repair (GG-NER) and transcription-coupled
repair (TC-NER). In GG-NER, XPG interacts with transcription
Table 4

Meta-analysis of rs2296147 polymorphism and cancer risk.

Variables Study no.
T vs C TT vs CC

OR 95% CI P OR 95% CI P

Overall 12 0.99 0.95–1.04 .757 1.08 0.97–1.22 .177
Cancer type
Endometrial cancer 1 1.04 0.90–1.20 .634 1.08 0.81–1.45 .617
Gastric cancer 4 0.99 0.92–1.09 .962 1.09 0.86–1.38 .487
Squamous cell

carcinoma
2 0.97 0.88–1.07 .526 1.08 0.88–1.33 .456

Prostate cancer 1 0.69 0.51–0.93 .016 0.58 0.33–1.01 .053
Breast cancer 2 1.01 0.87–1.17 .882 1.17 0.81–1.69 .402
Neuroblastmona 1 1.01 0.77–1.32 .941 1.07 0.47–2.44 .869
Colorectal cancer 1 1.03 0.92–1.14 .648 1.27 0.92–1.75 .148

Ethnicity
Mixed 1 1.04 0.90–1.20 .634 1.08 0.80–1.45 .617
Asian 10 0.97 0.92–1.03 .343 1.07 0.92–1.24 .368
Caucasian 1 1.06 0.92–1.19 .363 1.12 0.88–1.43 .348

CI= confidence interval, OR=odds ratio.
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factor II H (TFIIH) and this interaction leads to the recruitment of
XPG to NER complex at the sites of DNA damage caused by UV
radiation.[15,16] Then the NER complex including XPG removes
the lesion from DNA strand. Several investigations indicated that
XPG is related to carcinogenesis and prognosis of various types of
cancer.[17–19] Notably, genetic variations in the XPG gene show
significant association with the risk of various cancers.[20–22] In
CT vs TT CT/CC vs TT CC vsTT/CT

OR 95% CI P OR 95% CI P OR 95% CI P

0.94 0.89–1.00 .068 0.96 0.91–1.02 .215 1.08 0.97–1.20 .140

1.00 0.79–1.28 .979 1.03 0.81–1.29 .830 1.08 0.84–1.38 .564
0.96 0.86–1.07 .491 0.98 0.88–1.09 .678 1.10 0.87–1.39 .423
0.87 0.76–1.00 .052 0.90 0.79–1.03 .117 1.10 0.91–1.31 .328

0.72 0.38–1.38 .320 0.61 0.35–1.05 .074 0.71 0.48–1.04 .078
0.95 0.79–1.14 .578 0.98 0.82–1.17 .805 1.18 0.82–1.69 .380
1.00 0.72–1.38 .982 1.00 0.73–1.38 .983 1.07 0.48–2.42 .865
0.97 0.85–1.10 .609 0.99 0.87–1.13 .929 1.28 0.93–1.77 .123

1.00 0.79–1.28 .979 1.03 0.81–1.29 .830 1.08 0.84–1.38 .564
0.93 0.87–1.00 .036 0.95 0.89–1.01 .107 1.07 0.90–1.35 .316
1.03 0.84–1.26 .784 1.06 0.87–1.02 .572 1.10 0.90–1.35 .347
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Figure 2. Forest plot of cancer risk related with XPG rs873601 polymorphism stratified by cancer type in allele model.
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addition, some meta-analysis focusing on one of XPG polymor-
phisms and cancer risk revealed thatXPG rs17655 contributed to
cancer susceptibility.[13,23] However, the association between
other polymorphisms and cancer risk remains controversial.
To the best of our knowledge, this is the first meta-analysis that

focused on XPG polymorphisms (rs751402, rs873601, and
rs2296147) and cancer risk. Pooled analysis indicated that there
was no significant association of XPG gene polymorphisms
rs751402 and rs2296147 with cancer risk individually. Howev-
er, there is association with cancer observed for the studied
rs873601 polymorphism under the homozygous model. In the
stratified analysis of Asian subgroup, there is a significant
association between rs873601 polymorphism and cancer risk
under the allele contrast, homozygous, dominant, and recessive
models. The rs2296147 polymorphism was significantly associ-
ated with the decreased cancer risk in Asian population under the
heterozygous model.
The results of current meta-analysis suggest that the rs751402

polymorphism was not associated with overall cancer risk, which
is coincided with previous studies.[12,24–26] In subgroup analysis
6

by cancer type, there were strong correlation between rs751402
polymorphism and gastric cancer, while no relationship between
rs751404 polymorphism and breast cancer was observed. The
association with gastric cancer risk was based on 6 case–control
studies, and our results were in accordance with Duan et al.[27]

However, the results were inconsistent with other studies, which
failed to find significant association between rs751402 polymor-
phisms and gastric cancer.[28–30] Zhou et al found that TT genotype
was associated with an increasing risk of gastric cardia adenocarci-
noma.[30] The controversial results might be partially due to the
variations in the sample sizes and the control group sampling
methods. In Duan et al’ studies, the sample size was relatively small,
and the healthy controls were patients with mild superficial gastritis
receiving endoscopic examination.And the selectionbias in controls
might be the major reason leading to the discrepancy.
The meta-analysis indicated that no significant association was

found between the rs751402 and breast cancer risk. Na et al
conducted a hospital-based case–control study to explore the
association between ERCC5 gene polymorphism and found that
rs751402 might not be the risk factor for breast cancer.[24] Wang



[12,24,26,32,34,35]

Figure 3. Forest plot of cancer risk related with XPG rs2296147 polymorphism stratified by ethnicity under the heterozygous model.
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et al conducted another hospital-based case–control study in
2015 with 101 cases and 101 controls. In contrast, they reported
that rs751402 was a strong protective factor against breast
cancer.[31]

With regard to rs873601 polymorphism, there was a
significant association with total cancer risk observed under
the homozygousmodel.When stratified by cancer type, rs873601
polymorphism was shown to significantly increase gastric cancer
under the allele contrast model. This result was in accordance
with the findings by He et al.[32] In addition, Chen et al found that
XPG rs873601 polymorphismwas associated with gastric cancer
susceptibility under the recessive model.[26] As for ethnicity, 11 of
12 articles were performed in Asian population and only one
article was conducted in Caucasian population. A significant
association with cancer susceptibility was found in Asian
population under the allele contrast, homozygous, dominant
and recessive models. The results were consistent with those of
previous studies.[26,33] However, other studies could not find any
correlation between rs873601 polymorphism and cancer risk.
This discrepancy may result from many factors, including the
study designs, genotyping methods and sources of control and
cases. Currently, the association between rs873601 polymor-
phism and cancer risk is mainly investigated among Asian
population, while few studies conducted in other population such
as Caucasian and African.
7

Similar to previous studies, our meta-analysis
results indicated that the rs2296147 polymorphism might not
contribute to cancer susceptibility. However, Yang et al
investigated the association between XPG gene polymorphisms
and gastric cancer risk and found that rs2296147 CC genotype
was related to increased risk of gastric cancer.[36] In this study, the
control group was recruited from other surgical department and
selection bias might exist. Another study focusing on rs2296147
polymorphism and prostate cancer risk was conducted by Yang
et al. They suggested that rs2296147 polymorphism T allele was
strongly associated with prostate cancer risk.[37] In this study, the
sample size was relatively small with only 241 prostate cancer
cases and 264 healthy controls. Na et al found that rs2296147
showed no association with breast cancer risk, but the genotype
distribution was not in agreement with HWE. As for ethnicity,
there was significant relationship between rs2296147 polymor-
phism and cancer risk in Asian population in heterozygous
model. This result suggested that rs2296147 may be a protective
factor against carcinogenesis in Asian population.
As we know, cancer can occur in the different sites of the body.

Although cancer is a highly heterogeneous disease, different types
of cancer share some similar mechanisms and pathogenesis. In
2011, Hanahan and Weinberg[38] have summarize several
hallmarks of cancer, including sustaining proliferative signaling,
evading growth suppressors, avoiding immune destruction,

http://www.md-journal.com
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enabling replicative immortality, tumor promoting inflamma-
tion, activating invasion and metastasis, inducing angiogenesis,
genome instability and mutation, resisting cell death, and
deregulating cellular energetics. Apart from common hallmarks,
every type of cancer has its unique biological characteristics.
Previous studies reported that XPG gene polymorphisms may
affect XPG gene expression, leading to genomic instability and
carcinogenesis.
As XPG polymorphisms are new genetic variations discovered

recent years, the relationship between these SNPs and cancer risk
is not clear. Thus, it is necessary to clarify such association. There
are several meta-analysis focused on other XPG polymorphisms
and cancer risk previously. Ding et al conducted a meta-analysis
of the association betweenXPG Asp1104His polymorphism and
breast cancer risk.[39] This meta-analysis included 10 studies with
5235 cases and 5685 controls, but failed to find any significant
association. Zhu et al reported that XPG Asp1104His
polymorphism might have no correlation with susceptibility to
overall cancer risk in a meta-analysis with 23,490 cases and
27,168 controls.[23] Another meta-analysis investigating the
association between XPG Asp1104His polymorphism and
cancer risk suggested that XPG Asp1104His polymorphism
may be a low-penetrant risk factor in some kinds of cancer.[40]

Jiang et al suggested that XPG Asp1104His polymorphism may
increase the risk of head and neck cancer in a meta-analysis of 8
case–control studies.[41] All these meta-analysis focused on XPG
Asp1104His polymorphism and cancer risk.
Some limitations might exist in this study should be mentioned.

First, the between-study heterogeneity was relatively large. This
may be due to variations in the sample sizes, the genotyping
methods or the selections of case among the original studies.
Second, not all the studies included in our meta-analysis were in
accordance with HWE. When we omitted this study deviated
from HWE to recalculate risk estimates, the results were not
altered substantially, suggesting that the results of our meta-
analysis were reliable. Third, the control groups of some original
studies were enrolled from other patients without malignant
tumors, which may be a source of selection bias.
In conclusion, the results of our meta-analysis suggested that

there was no any significant association between rs751402 and
rs2296147 polymorphisms and overall cancer risk. There was a
significant correlation between rs873601 polymorphism and
cancer risk in homozygous model. The rs873601 polymorphism
was shown to increase gastric cancer risk. In the subgroupofAsian,
rs873601polymorphismwas related to the susceptibility of cancer.
Moreover, there was significant relationship between rs2296147
polymorphism and cancer risk in Asian population. Additional
large studies should be conducted to explore the association
between XPG gene polymorphisms and cancer risk in the future.
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