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Abstract: Several studies identified the BRCAL gene rs799917 polymorphism as a susceptibility locus for cancer
with contradictory results. Therefore, we conducted this meta-analysis to derive a more precise estimation of the
effects of BRCAL gene rs799917 polymorphism on cancer risk. A total of 13 eligible case-control studies were
identified by searching the databases of PubMed and EMBASE. Pooled odds ratios (ORs) and 95% confidence in-
tervals (Cls) were used to describe the strength of the associations. The overall analysis (10,231 cases and 15,993
controls) indicated that there was no significant association between the BRCA1 rs799917 polymorphism and
overall cancer risk under the five genetic models. However, in the subgroup analysis of ethnicity, BRCA1 rs799917
polymorphism showed a positive correlation with the decreased risk of cancer among Asians. Stratification analysis
by types of cancer suggested that BRCA1 rs799917 polymorphism was associated with the reduced risk of non-
breast cancer (Non-BC) in the allelic, dominant, recessive and homozygous models. In conclusion, BRCA1 rs799917
polymorphism decreases the risk of Non-BC. Further studies should confirm these findings.
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Introduction

The incidence of cancer is increasing with the
growth and aging of the population as well as
an increasing prevalence of established risk
factors such as smoking, overweight, physical
inactivity, and changing reproductive patterns
associated with urbanization and economic
development [1]. According to the American
Cancer Society estimates, 1,688,780 new can-
cer cases and 600,920 cancer deaths are pro-
jected to occur in 2017 [2]. Cancer is the result
of complex interactions between inherited and
environmental factors [3]. Inherited genetic
factors make contributions to susceptibility to
most types of cancer [4]. For example, highly
penetrant variants in the breast cancer associ-
ated gene 1 (BRCA1) account for less than 20%
of the genetic risk of breast cancer (BC) [5].

BRCAL1 is located on chromosome 17qg21, whi-
ch is the first identified high penetrance but low
frequent BC susceptibility gene [6]. It contrib-
utes to maintaining genomic stability through

critical roles in DNA repair, cell-cycle arrest,
and transcriptional control [7]. Mutations in
BRCA1 have been found in approximately 90%
of familial breast and ovarian cancers [8]. Mo-
ri reported that there is a frequent loss of het-
erozygosity in the region including BRCA1 in
esophageal squamous cell carcinoma (ESCC),
even in tumors at early stage [9]. In addition,
DNA methylation profile in diffuse-type gastric
cancer showed that hypermethylation of the
BRCA1 promoter region and decreased BRCA1
expression are also involved in early-onset gas-
tric carcinogenesis [10]. BRCA1 may bind to
p53 (a tumor suppressor protein) and acts as
a co-activator of p53-mediated transcription
[11]. These observations led to a hypothesis
that BRCA1 gene may be significantly asso-
ciated with the pathogenesis of cancer.

Single nucleotide polymorphisms (SNPs) can
influence the gene expression and function,
participating in carcinogenesis [12]. Zhang
found that BRCAZ1 functional rs799917 poly-
morphism is involved in susceptibility to devel-
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Figure 1. Selection for eligible citations included in this meta-analysis.

oping ESCC [9]. However, the associations
between BRCA1 rs799917 polymorphism and
the risk of other cancers remains obscure be-
cause of contradictory and inconclusive find-
ings of these studies [10, 13-23]. The clinical
heterogeneity, small sample sizes of these
studies, and different ethnic populations may
contribute to these disparities. To overcome
these limitations and provide a more precise
evaluation of such unsettled association, we
performed this meta-analysis to assess whe-
ther BRCA1 rs799917 polymorphism was as-
sociated with overall cancer susceptibility or
not.

Materials and methods
Literature search and criteria of inclusion

Two investigators carried out a systematic el-
ectronic search independently in PubMed and
EMBASE to identify relevant studies using the
following key words: “Breast cancer associated
gene 17, “BRCA1", “polymorphism”, “single
nucleotide polymorphism”, “SNP”, “cancer”,
“neoplasm”, “tumor”, “neoplasia”. No restric-
tions were placed on the search. Additional
initially omitted studies (such as reference li-
sts of identified studies) have been identified
by hand screening.
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sion criteria. From each study,
the following information was
extracted: surname of the first
author, publication year, coun-
try of origin, ethnicity, numbers
of cases and controls, and ty-
pes of cancer. Authors were contacted to pro-
vide supplemental data if data were not avai-
lable in the relevant articles. When studies
included subjects of more than one ethnicity,
genotype data were extracted separately.

The quality of the selected studies were as-
sessed by using the Newcastle-Ottawa Scales
(NOS) [24]. Total NOS scores ranged from O to
9. A score ranging from 5 to 9 stars is con-
sidered to be a generally high methodolo-
gical quality while a score ranging from O to 4
is regarded as a relatively poor quality. The
discrepancies were resolved by discussion or
consulting with a third reviewer.

Statistical analysis

Our meta-analysis was conducted according
to the PRISMA checklists and followed their
guidelines [25]. Pooled ORs with correspond-
ing 95% Cls were calculated to evaluate the
strength of the relationship between BRCA1
rs799917 polymorphism and overall cancer
risk. Stratification analyses were carried out
by ethnicity, types of cancer, Hardy-Weinberg
Equilibrium (HWE) and source of controls (SOC).
Cochran’s Q-statistics was used to assess the
null hypothesis that all studies were evaluating
the same effect. A P value greater than 0.10 or
values of 12 exceeding 50% was considered as
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Table 1. Characteristics of included studies

Author and year SOC C;;Z(:r Study design Country Ethnicity Genotyping method Case Control HWE NOS
cC CT T cC CT T
Dunning 1997 PB BC Case-control UK Caucasian ASO 342 370 89 266 250 56 Y 8
Dunning 1997 PB ocC Case-control UK Caucasian ASO 102 94 27 266 250 56 Y 8
Chang 2008 PB GBM Case-control USA Caucasian ParAllele SNP panel 51 51 10 55 38 19 N 8
Wang 2009 PB BC Case-control China Asian PCR-RFLP 381 483 140 403 463 142 Y 8
Huo 2009 PB BC Case-control China Asian PCR-RFLP 215 283 70 255 285 84 Y 7
Zhou 2009 PB cc Case-control China Asian PCR-RFLP 166 196 42 158 183 63 Y 7
Dombernowsky 2009 PB BC Case-control Denmark Caucasian TagMan 550 496 155 1756 1896 467 Y 8
Abbas 2010 PB BC Case-control Germany Caucasian MALDI-TOF MS 1395 1393 348 2412 2441 617 Y 7
Nicoloso 2010 PB BC Case-control Italy Caucasian BigDye Terminator Reaction Chemistry v3.1 90 118 39 90 75 20 Y 7
Zhang 2013 PB ESCC Case-control China Asian PCR-RFLP 482 530 116 444 524 182 Y 8
Wu 2013 PB BC Case-control USA Caucasian BioTrove OpenArray™ system 108 164 63 120 211 77 Y 8
Hasan 2013 HB BC Case-control Saudi Arabia Caucasian TagMan 31 37 32 30 36 34 N 6
Wang 2015 PB GC Case-control China Asian PCR-RFLP 286 313 61 302 365 133 Y 7
Gutierrez 2016 PB CML  Case-control Mexico Caucasian TagMan 147 129 36 200 210 59 Y 6

BC, breast cancer; OC, ovarian cancer; GC, gastric cancer; GBM, glioblastoma; CC, Cervical cancer; ESCC, esophageal squamous cell carcinoma; CML, chronic myeloid leukemia; SOC, source of controls; PB,
population-based controls; HB, hospital-based controls; HWE, Hardy-Weinberg Equilibrium; NOS, Newcastle-Ottawa Scales; ASO, allele-specific oligonucleotides.
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Table 2. Meta-analysis of association between BRCA1 rs799917 polymorphism and cancer risk

Comparison OR (95% CI) P-value P for heterogeneity 12 (%) Model

Tvs.C 0.96 (0.90, 1.03) 0.287 0.001 62.7 Random
TT+CT vs. CC 0.98 (0.90, 1.06) 0.542 0.030 46.0 Random
TT vs. CC+CT 0.89 (0.76, 1.05) 0.160 <0.001 69.1 Random
TTvs. CC 0.90 (0.76, 1.06) 0.200 <0.001 68.6 Random
CTvs.CC 0.99 (0.92, 1.08) 0.898 0.091 35.6 Random

an indicator of significant heterogeneity. When
no heterogeneity was found with P > 0.10 or I
< 50%, a fixed-effect model was used for this
meta-analysis. Otherwise, a random-effects
model was applied [26]. In order to detect
between-study heterogeneity, meta-regression
was conducted using the following covariat-
es: ethnicity, types of cancer, SOC and HWE.
Sensitivity analysis was conducted to deter-
mine the effect on the test of heterogeneity
and evaluate the stability of the results by omit-
ting each study in turn. A X? test was used to
determine whether the observed genotype fre-
quencies conformed to the HWE. Publication
bias was evaluated by visual inspection of sym-
metry of Begg's funnel plot and assessment of
Egger’'s test [27]; P < 0.05 was regarded as
statistical significance. All statistical analyses
were performed using Stata 11.0 software
(StataCorp, College Station, TX, USA).

Results
Characteristics of the included studies

108 citations were retrieved after the initial
search, and 30 full citations were identified for
possible inclusion. 17 citations were excluded
due to the following reasons: two citations
investigated other polymorphisms; one citation
did not provide detailed genotyping data; elev-
en citations did not conform to the inclusion
criteria; one citation was a meta-analysis and
two were not case-control studies. In total,
13 eligible citations [9, 10, 13-23] involving
10,231 cases and 15,993 controls remained.
Selection for eligible studies included in this
meta-analysis was presented in Figure 1. The
detailed characteristics of all the selected stu-
dies were presented in Table 1. Most of the
studies were population-based studies and
conformed to HWE. Moreover, the NOS sco-
res of all included studies ranged from 6 to 8
stars, suggesting that they were studies of hi-
gh methodological quality.
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Quantitative synthesis of data

The overall results of this meta-analysis are
shown in Table 2. BRCA1 rs799917 polymor-
phism exhibited negative associations with
overall cancer risk (T vs. C: OR = 0.96, 95% Cl =
0.90-1.03, P = 0.289, I? = 62.7%, Figure 2).
Further, we evaluated the effects of BRCA1
rs799917 polymorphism according to ethnicity,
cancer types, HWE and SOC. As shown in Table
3, BRCA1 rs799917 polymorphism was associ-
ated with the decreased risk of cancer in the
recessive model (TT vs. CC+CT: OR, 0.71; 95%
Cl, 0.55-0.92, P = 0.010, Figure 3) and homo-
zygous model (TT vs. CC: OR, 0.72; 95% ClI,
0.53-0.98, P = 0.036) among Asian popula-
tions. In addition, BRCA1 rs799917 polymor-
phism showed a strongly positive correlation
with the risk of other types of cancer except
for BC and could be viewed as a protective fac-
tor of cancer in Allelic model, dominant model,
recessive model and homozygous model (T
vs. C: OR = 0.85, 95% Cl = 0.77-0.93, P <
0.001; TT+CT vs. CC: OR = 0.87, 95% Cl = 0.78-
0.96, P = 0.006, Figure 4; TT vs. CC+CT: OR =
0.69, 95% Cl =0.53-0.90, P=0.005; TT vs. CC:
OR = 0.67, 95% CI = 0.52-0.87, P = 0.003).
Finally, no significant associations were ob-
served among the stratification analyses of
HWE and SOC.

High between-study heterogeneity was obse-
rved under the allelic model, recessive model
and homozygous model. Meta-regression sug-
gested that ethnicity (p = 0.116), SOC (p =
0.924) and HWE (p = 0.797) had no signifi-
cant impact on the heterogeneity in ORs with
BRCA1 rs79917 polymorphism. However, ty-
pes of cancer (p = 0.005) showed a positive
correlation with heterogeneity. Sensitivity anal-
ysis was conducted to assess the effect of
each study on the pooled ORs by the omis-
sion of individual study at a time. The pooled
ORs did not change significantly, suggesting
that our results were credible and stable. Pub-
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Study %
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Figure 2. Forest plot shows odds ratio for the association between BRCA1 rs799917 polymorphism and cancer risk

(Tvs. C).

lication bias was assessed by Begg’s funnel
plot and quantitative Egger’s test (TT+CT vs.
CC, Figure 5). Our data revealed that there
was no obvious publication bias for BRCA1
rs799917 polymorphism (data not shown).

Discussion

In this current meta-analysis, no significant
association was obtained between BRCA1
gene rs799917 polymorphism and overall can-
cer risk. However, stratification analysis of eth-
nicity indicated that BRCA1 rs799917 polymor-
phism was associated with the decreased risk
of cancer among Asians, but not for Cauca-
sians. Stratification analysis by types of can-
cer also observed an association between the
rs799917 polymorphism and non-BC risk.

BRCA1, a cancer suppressor, contains several
functional domains that interact directly or indi-
rectly with a variety of molecules, including
tumor suppressors, oncogenes, DNA damage
repair proteins, cell cycle regulators, transcrip-
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tional activators and repressors and others
[8]. In vitro experiments indicate that miR-638
could negatively regulate BRCA1 expression
and lower BRCA1 expression may lead to the
higher risk of cancer [9]. Remarkably, Nicoloso
showed that T allele of rs799917 polymorph-
ism was associated with a weaker miR-638-de-
pendent BRCA1 reduction [17]. Many studi-
es attached importance to the association
between BRCAL rs799917 polymorphism and
cancer risk recently. Dunning firstly reported
that BRCA1 rs799917 polymorphism was not
associated with the risk of breast and ovarian
cancer in the United Kingdom [20]. Subsequent
studies also failed to obtain a significant as-
sociation between the BRCA1 rs799917 poly-
morphism and the risk of BC [14-16, 18, 19,
21] and other types of cancer, such as glio-
blastoma and chronic myeloid leukemia [22,
23]. However, some studies revealed that this
SNP was significantly associated with a de-
creased risk of esophageal squamous cell car-
cinoma [9] and gastric cancer [10]. In addition,
Nicoloso found that BRCA1l gene rs799917
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Table 3. Summary of the subgroup analyses in this meta-analysis

Comparison Category Category Studies OR (95% ClI) P-value P for heterogeneity
Tvs.C Ethnicity Caucasian 9 1.01 (0.94, 1.08) 0.840 0.167
Asian 5 0.89 (0.78, 1.02) 0.101 0.003
Type BC 8 1.02 (0.96, 1.09) 0.488 0.174
Non-BC 6 0.85 (0.77,0.93) <0.001 0.234
HWE Yes 12 0.97 (0.89, 1.04) 0.358 <0.001
No 2 0.92 (0.70, 1.22) 0.570 0.884
SOC PB 13 0.96 (0.89, 1.04) 0.816 <0.001
HB 1 0.94 (0.90, 1.39) 0.934 N/A
TT+CT vs. CC Ethnicity Caucasian 9 1.00 (0.90, 1.11) 0.976 0.073
Asian 5 0.94 (0.82, 1.09) 0.430 0.055
Type BC 8 1.04 (0.93, 1.15) 0.497 0.036
Non-BC 6 0.87 (0.78, 0.96) 0.006 0.641
HWE Yes 12 0.97 (0.89, 1.06) 0.532 0.014
No 2 1.06 (0.72, 1.58) 0.762 0.640
SOC PB 13 0.98 (0.90, 1.06) 0.574 0.020
HB 1 0.95 (0.52, 1.74) 0.878 N/A
TT vs. CC+CT Ethnicity Caucasian 9 1.05 (0.94, 1.16) 0.406 0.369
Asian 5 0.71 (0.55, 0.92) 0.010 0.006
Type BC 8 1.03 (0.94, 1.13) 0.475 0.657
Non-BC 6 0.69 (0.53, 0.90) 0.005 0.030
HWE Yes 12 0.91 (0.77, 1.07) 0.260 < 0.001
No 2 0.71 (0.38, 1.31) 0.270 0.210
SOC PB 13 0.89 (0.76, 1.05) 0.174 <0.001
HB 1 0.91 (0.51, 1.65) 0.764 N/A
TT vs. CC Ethnicity = Caucasian 9 1.03 (0.91, 1.17) 0.632 0.310
Asian 5 0.72 (0.53, 0.98) 0.036 0.003
Type BC 8 1.03 (0.94, 1.13) 0.537 0.515
Non-BC 6 0.67 (0.52, 0.87) 0.003 0.054
HWE Yes 12 0.91 (0.76, 1.09) 0.291 <0.001
No 2 0.75 (0.44, 1.29) 0.306 0.401
SOC PB 13 0.90 (0.75, 1.07) 0.215 <0.001
HB 1 0.91 (0.45, 1.83) 0.793 N/A
CTvs.CC Ethnicity Caucasian 9 0.99 (0.88, 1.11) 0.863 0.051
Asian 5 1.01(0.92, 1.12) 0.792 0.394
Type BC 8 1.03 (0.92, 1.16) 0.596 0.023
Non-BC 6 0.94 (0.85, 1.05) 0.290 0.660
HWE Yes 12 0.99 (0.91, 1.07) 0.778 0.074
No 2 1.24 (0.80, 1.92) 0.331 0.406
SOC PB 13 1.00 (0.92, 1.06) 0.928 0.064
HB 1 0.99 (0.50, 1.96) 0.988 N/A

BC, breast cancer; Non-BC, non-breast cancer; SOC, source of controls; PB, population-based controls; HB, hospital-based
controls.

polymorphism increased the risk of BC [17]. To gate the role of BRCA1 rs799917 polymorph-
overcome these limitations of individual stud- ism in overall cancer risk. Our data showed th-
ies, we conducted this meta-analysis to investi- at there was no significant association between

15891 Int J Clin Exp Med 2017;10(12):15886-15895



BRCA1 rs799917 polymorphism and cancer risk
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Figure 3. Stratification analyses by ethnicity shows odds ratio for the association between BRCA1 rs799917 poly-

morphism and cancer risk (TT vs. CC+CT).
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Figure 4. Stratification analyses of cancer types shows odds ratio for the association between BRCA1 rs799917

polymorphism and cancer risk (TT+CT vs. CC).
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Begg's funnel plot with pseudo 95% confidence limits

tors, such as smoking and fam-
ily history of cancer. Thus, the
function of a single SNP is lim-
ited. Second, different types
of cancer were included in our
meta-analysis, but the majo-

logor

rity only contained one or two
studies; therefore, the sub-
group analyses were not fully
implemented for each type of
cancer. Third, only Caucasian
and Asian population were in-
cluded in this meta-analysis
and the results may be not

s.e. of: logor

Figure 5. Begg's tests between BRCA1 rs799917 polymorphism and cancer

risk (TT+CT vs. CC).

the BRCA1 rs799917 polymorphism and over-
all cancer risk.

In the subgroup analysis of ethnicity, this me-
ta-analysis found that BRCA1 gene rs799917
polymorphism exerted a protective role again-
st cancer among Asians, but not among Ca-
ucasians. A possible explanation for the con-
tradict findings between Asian populations
and Caucasian populations was that rs799-
917 polymorphism may have an ethnicity-spe-
cific effect. However, we could not exclude the
following assumptions: one, Firstly, genetic het-
erogeneity for diverse cancers may exist in
different populations. Secondly, clinical hete-
rogeneity of every individual study existed am-
ong different populations. Finally, the different
genotyping methods, different sample sizes,
and random errors may account for different
conclusions between Asians and Caucasians.
In the subgroup analysis by types of cancer
indicated that rs799917 polymorphism was
not associated with BC risk, which was in ac-
cordance with the finding of a previous meta-
analysis [28]. However, BRCA1 rs799917 poly-
morphism was correlated to the decreased risk
of Non-BC under the allelic model, dominant
model, recessive model and homozygous mo-
del. We hypothesized that this SNP may not be
a susceptibility loci for BC patients, which
needs future studies to confirm it.

The potential limitations need to be taken into
consideration. First, cancer is a multifactorial
disease and may be affected by several fac-
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9 applied to other ethnic groups.
' Fourth, the number of the eli-
gible studies included in this
study is relatively small, which
might increase the probability
of false positives or false nega-
tives. Finally, heterogeneity of all genetic mod-
els in this meta-analysis was somewhat high;
therefore, we should interpret the data with
caution.

In conclusion, our meta-analysis confirms that
BRCA1 rs799917 polymorphism is a protec-
tive factor of Non-BC. Stratification analysis
by ethnicity obtained a significant association
between BRCAL rs799917 polymorphism and
cancer risk among Asians. Further multi-center,
well-designed studies with larger sample sizes
are warranted to confirm our findings.

Disclosure of conflict of interest
None.

Abbreviations

BRCA1, breast cancer associated gene 1,
ESCC, esophageal squamous cell carcinoma;
NOS, Newcastle-Ottawa Scale; OR, odds ratios;
Cl, confidence interval; HWE, Hardy-Weinberg
equilibrium; SNP, single nucleotide polymor-
phism.

Address correspondence to: Zhijun Kong, De-
partment of General Surgery, Affiliated Hospital of
Nanjing Medical University, Changzhou Second
People’s Hospital, 68 Gehu Road, Wujin District,
Changzhou City, China. Tel: +86-510-86362576;
Fax: +86-519-88345560; E-mail: kongzhijun623@
sina.com

Int J Clin Exp Med 2017;10(12):15886-15895


mailto:kongzhijun623@sina.com
mailto:kongzhijun623@sina.com

BRCA1 rs799917 polymorphism and cancer risk

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

(14]

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieu-
lent J and Jemal A. Global cancer statistics,
2012. CA Cancer J Clin 2015; 65: 87-108.
Siegel RL, Miller KD and Jemal A. Cancer sta-
tistics, 2017. CA Cancer J Clin 2017; 67: 7-30.
Pharoah PD, Dunning AM, Ponder BA and
Easton DF. Association studies for finding can-
cer-susceptibility genetic variants. Nat Rev
Cancer 2004; 4: 850-860.

Lichtenstein P, Holm NV, Verkasalo PK, Iliadou
A, Kaprio J, Koskenvuo M, Pukkala E, Skytthe A
and Hemminki K. Environmental and heritable
factors in the causation of cancer-analyses of
cohorts of twins from Sweden, Denmark, and
Finland. N Engl J Med 2000; 343: 78-85.
Easton DF. How many more breast cancer pre-
disposition genes are there? Breast Cancer
Res 1999; 1: 14-17.

Ford D, Easton DF and Peto J. Estimates of the
gene frequency of BRCAL and its contribution
to breast and ovarian cancer incidence. Am J
Hum Genet 1995; 57: 1457-1462.

Zhang W, Luo J, Yang F, Wang Y, Yin Y, Strom A,
Gustafsson JA and Guan X. BRCA1 inhibits AR-
mediated proliferation of breast cancer cells
through the activation of SIRT1. Sci Rep 2016;
6:22034.

Deng CX and Brodie SG. Roles of BRCA1 and
its interacting proteins. Bioessays 2000; 22:
728-737.

Zhang X, Wei J, Zhou L, Zhou C, Shi J, Yuan Q,
Yang M and Lin D. A functional BRCA1 coding
sequence genetic variant contributes to risk of
esophageal squamous cell carcinoma. Carci-
nogenesis 2013; 34: 2309-2313.

Wang K, Xu L, Pan L, Xu K and Li G. The func-
tional BRCA1 rs799917 genetic polymorphism
is associated with gastric cancer risk in a Chi-
nese Han population. Tumour Biol 2015; 36:
393-397.

Chai YL, Cui J, Shao N, Shyam E, Reddy P and
Rao VN. The second BRCT domain of BRCA1
proteins interacts with p53 and stimulates
transcription from the p21WAF1/CIP1 promot-
er. Oncogene 1999; 18: 263-268.

Gaffney DJ. Global properties and functional
complexity of human gene regulatory variation.
PLoS Genet 2013; 9: €1003501.

Zhou X, Han S, Wang S, Chen X, Dong J, Shi X,
Xia Y, Wang X, Hu Z and Shen H. Polymor-
phisms in HPV E6/E7 protein interacted genes
and risk of cervical cancer in Chinese women:
a case-control analysis. Gynecol Oncol 2009;
114: 327-331.

Wu HC, Delgado-Cruzata L, Machella N, Wang
Q, Santella RM and Terry MB. DNA double-
strand break repair genotype and phenotype

15894

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

and breast cancer risk within sisters from the
New York site of the breast cancer family regis-
try (BCFR). Cancer Causes Control 2013; 24:
2157-2168.

Wang Z, Xu Y, Tang J, Ma H, Qin J, Lu C, Wang
X, Hu Z, Wang X and Shen H. A polymorphism
in Werner syndrome gene is associated with
breast cancer susceptibility in Chinese wom-
en. Breast Cancer Res Treat 2009; 118: 169-
175.

MARIE-GENICA Consortium on Genetic Sus-
ceptibility for Menopausal Hormone Therapy
Related Breast Cancer Risk. Polymorphisms in
the BRCA1 and ABCB1 genes modulate meno-
pausal hormone therapy associated breast
cancer risk in postmenopausal women. Breast
Cancer Res Treat 2010; 120: 727-736.
Nicoloso MS, Sun H, Spizzo R, Kim H, Wickra-
masinghe P, Shimizu M, Wojcik SE, Ferdin J,
Kunej T, Xiao L, Manoukian S, Secreto G, Rav-
agnani F, Wang X, Radice P, Croce CM, Davu-
luri RV and Calin GA. Single-nucleotide poly-
morphisms inside microRNA target sites
influence tumor susceptibility. Cancer Res
2010; 70: 2789-2798.

Huo X, Lu C, Huang X, Hu Z, Jin G, Ma H, Wang
X, Qin J, Wang X, Shen H and Tang J. Polymor-
phisms in BRCA1, BRCAZl-interacting genes
and susceptibility of breast cancer in Chinese
women. J Cancer Res Clin Oncol 2009; 135:
1569-1575.

Hasan TN, Shafi G, Syed NA, Alsaif MA, Alsaif
AA and Alshatwi AA. Lack of association of
BRCA1 and BRCA2 variants with breast cancer
in an ethnic population of Saudi Arabia, an
emerging high-risk area. Asian Pac J Cancer
Prev 2013; 14: 5671-5674.

Dunning AM, Chiano M, Smith NR, Dearden J,
Gore M, Oakes S, Wilson C, Stratton M, Peto J,
Easton D, Clayton D and Ponder BA. Common
BRCA1 variants and susceptibility to breast
and ovarian cancer in the general population.
Hum Mol Genet 1997; 6: 285-289.
Dombernowsky SL, Weischer M, Freiberg JJ,
Bojesen SE, Tybjaerg-Hansen A and Nordest-
gaard BG. Missense polymorphisms in BRCA1
and BRCA2 and risk of breast and ovarian can-
cer. Cancer Epidemiol Biomarkers Prev 2009;
18:2339-2342.

Chang JS, Yeh RF, Wiencke JK, Wiemels JL,
Smirnov |, Pico AR, Tihan T, Patoka J, Miike R,
Sison JD, Rice T and Wrensch MR. Pathway
analysis of single-nucleotide polymorphisms
potentially associated with glioblastoma multi-
forme susceptibility using random forests.
Cancer Epidemiol Biomarkers Prev 2008; 17:
1368-1373.

Gutierrez-Malacatt H, Ayala-Sanchez M, Aqui-
no-Ortega X, Dominguez-Rodriguez J, Martinez-

Int J Clin Exp Med 2017;10(12):15886-15895



[24]

[25]

BRCA1 rs799917 polymorphism and cancer risk

Tovar A, Olarte-Carrillo I, Martinez-Hernandez
A, C CC, Orozco L and Cordova EJ. The
rs61764370 functional variant in the KRAS on-
cogene is associated with chronic myeloid leu-
kemia risk in women. Asian Pac J Cancer Prev
2016; 17: 2265-2270.

Stang A. Critical evaluation of the Newcastle-
Ottawa scale for the assessment of the quality
of nonrandomized studies in meta-analyses.
Eur J Epidemiol 2010; 25: 603-605.

Moher D, Liberati A, Tetzlaff J, Altman DG and
Group P. Preferred reporting items for system-
atic reviews and meta-analyses: the PRISMA
statement. Int J Surg 2010; 8: 336-341.

15895

[26]

(27]

(28]

Higgins JP and Thompson SG. Quantifying het-
erogeneity in a meta-analysis. Stat Med 2002;
21: 1539-1558.

Peters JL, Sutton AJ, Jones DR, Abrams KR and
Rushton L. Comparison of two methods to de-
tect publication bias in meta-analysis. JAMA
2006; 295: 676-680.

Qin TT, Chen T, Zhang Q, Du HN, Shu YQ, Luo K
and Zhu LJ. Association between BRCA1
rs799917 polymorphism and breast cancer
risk: a meta-analysis of 19,878 subjects.
Biomed Pharmacother 2014; 68: 905-910.

Int J Clin Exp Med 2017;10(12):15886-15895



