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Summary

Background: BRCA1 codes for a tumor suppressor protein involved in DNA repair. Based on the
role of single nucleotide polymorphisms (SNPs) in the modification of gene expression and
function and the existence of certain SNPs within 3’-untranslated region of BRCAT with the
ability to change binding sites for mirRNAs, several association studies have been designed to
explore the significance of SNPs within BRCAT gene in conferring breast cancer (BC) risk. This
study aims to assess the relationship between BRCA7 SNPs and BC using meta- analysis. Aim:
To conduct a meta-analysis for retrieving case-control studies on the associations between the
rs11655505, rs1799966, rs3737559, rs1799950, rs799917 and rs16941 BRCAT polymorphisms
and BC. The pooled odds ratios and its 95% confidence intervals were measured using fixed
and random model to define the association between these polymorphisms and BC risk. Con-
clusion: No significant association was found for any of these polymorphisms and BC risk in the
allelic, homozygote, dominant or recessive models. Overall, our study implies that the men-
tioned polymorphisms are not associated with BC risk. However, our study did not exclude
the possible contribution of other SNPs within this gene in BC nor substantial contribution of
multiple variants within this gene in conferring BC risk.
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Souhrn

Vychodiska: BRCAT kéduje nadorové supresorovy protein, ktery je zapojen do DNA oprav. Na
zakladé role jednonukleotidovych polymorfizm(i (SNPs) v modifikaci genové exprese a funkce
a existence nékterych SNP v 3'-nepiekladané oblasti genu BRCAT se schopnosti zmény vazeb-
nych mist pro miRNA bylo publikovano nékolik asocia¢nich studii za i¢elem zjisténi vyznamu
SNP v oblasti genu BRCAT ve srovnani s rizikem nadoru prsu (BC). Tato studie se zaméfila na
zjisténi vztahu mezi SNP v BRCAT a BC pfi pouziti metaanalyzy. Cil: Provést metaanalyzu ze stu-
dii, které se zaméfily na asociaci mezi BRCAT polymorfizmy rs11655505, rs1799966, rs3737559,
rs1799950, rs799917 a rs16941 a BC. Slou¢ené poméry pravdépodobnosti a intervaly spolehli-
vosti na hladiné 95 % byly méreny za pouziti pevného a nahodného modelu za Gcelem defino-
vat souvislost mezi témito polymorfizmy a rizikem BC. Zdvér: U Zzadného z téchto polymorfizm{
nebylo nalezeno zadné vyznamné spojeni v alelickych, homozygotnich, dominantnich nebo
recesivnich modelech s rizikem BC. Celkové nase studie naznacuje, Ze zminéné polymorfizmy
nejsou spojeny s rizikem BC. Nicméné nase studie nevylucovala ani mozny ptinos jinych SNP
v tomto genu v BC ani vyznamny pfinos vice variant v rdmci tohoto genu pfi ur¢ovani rizik BC.
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META-ANALYSIS OF BRCAT POLYMORPHISMS AND BREAST CANCER SUSCEPTIBILITY

Introduction

Breast cancer (BC) as the most common
malignancy among women is associated
with high mortality and morbidity [1].
Several susceptibility loci have been
detected for this disorder [2-4]. BRCAT,
located on chromosome 17921, has
been the first cancer susceptibility
gene detected through a linkage study
in families with early onset of the
disease [5]. BRCAT gene as a prototype
of tumor suppressor genes participates
in protection of intact chromosome
structure [6]. Highly penetrant variants
of this gene explain less than 20% of
the genetic risk of BC [7]. The polygenic
model for BC emphasizes the existence
of numerous low penetrance high risk
alleles that totally confer BC risk [8].
Consequently, more common variants
in BRCAT might also been associated
with BC risk [8]. Considering the role of
single nucleotide polymorphisms (SNPs)
in modification of gene expression and
function and the existence of certain
SNPs within 3’-untranslated region of
BRCAT with the ability to change bind-
ing sites for microRNAs (miRNAs), several
association studies have been designed
to explore the significance of SNPs
within the BRCAT gene in conferring
BC risk [9-11]. However, discrepancies
have been detected in the results of
such studies, which can be attributed to
the heterogeneity of patients’ samples,

5,560 citations identified
in PubMed, EMBASE and Google
Scholar according to search strategy

small sample sizes and ethnic origin of
patients. Consequently, we conducted
a systematic search and meta-analysis
to reach a more accurate answer to the
question regarding the extent of the
contribution of BRCAT genomic variants
in BC susceptibility.

Methods

Search for relevant articles

To find suitable studies for the present
meta-analysis, wesearchedinthe PubMed,
Google Scholar, EMBASE and Web of
Science databases until January 2018 us-
ing the following key words - ’breast
cancer’or'breast tumor’with '‘BRCAT gene
polymorphism’ or ‘BRCAT gene single
nucleotide polymorphism’or '‘BRCAT gene
SNPs’ or 'BRCAT gene SNP'. Besides, the
articles were filtered with the terms
'rs11655505’ or rs1799966’ or ‘rs3737559’
or’'rs1799950'0r 'rs799917 or 'rs16941. We
confined searches to full English articles.
The collected studies were entered in the
meta-analysis if a) the study provided
association between the BRCAT genetic
polymorphisms and the susceptibility to
BC, b) the study was designed as a case-
control study, c) genotype/allele data of
the polymorphism(s) were provided in
the study. Case reports, editorials and
cell culture experiments were excluded
from the meta-analysis. Schema 1 shows
the process of selection of studies for
inclusion in the meta-analysis.

4,978 were excluded

\]

582 reports were reviewed
for inclusion

\]

based on reading titles and abstracts

487 were filtered (review publications,
 Mmeta-analysis, duplicate publications,

\J

95 full-text articles retrieved
for detailed evaluation

not case control study, not English etc.)

79 publications were excluded

\J

16 studies included
in the meta-analysis

due to lack of sufficient data
(lack of genotype data,
no matched control group etc.)

\J

Schema 1. A systematic flow chart demonstrating the course of selection of articles for

this meta-analysis.

Data extraction

All manuscripts were evaluated by two
authors (Dianatpour A. and Faramarzi S.)
according to the inclusion and exclusion
criteria. The first author's name, year
of publication, ethnicity of study
participants, source of DNA (blood or
breast tissue) used for SNP genotyping,
total number of cases and controls and
genotype distribution were collected.
The studies were scored based on the
Newcastle-Ottawa scale (NOS), [12] and
those with NOS scores more than 6 were
chosen for Hardy-Weinberg equilibrium
(HWE) analysis.

Statistical analysis

The analyses were carried out in SPSS
version 20 (IBM Analytics, USA) and
RevMan version 5.3. The association
between BRCAT polymorphism (rs11
655505, rs1799966, rs3737559, rs1799
950, rs799917 and rs16941), and suscep-
tibility of BC was assessed from the
case-control studies through evaluation
of odds ratios and 95% confidence
intervals (Cl). Moreover, we computed
the pooled odds ratios and Cls for each
SNP and assessed their significance
of association with BC risk using P va-
lues in four genetic models including
allelic(wild type (W) vs.minor(M)),homo-
zygote (WW vs. MM), dominant (WW+WM
vs. MM) and recessive (WW vs. WM+MM).
Chi-square based Q statistic test and
I statistics were applied for assessment
of the heterogeneity between the se-
lected studies. Based on the value of I2,
the random-effects (DerSimonian
and Laird's method) or fixed effects
model were applied. The results were
demonstrated as forest and funnel
plots, which show the association of
BRCAT genetic polymorphisms with BC
and the possible existence of publication
bias in the meta-analysis, respectively
(Tab. 1).

Results

Features of studies included

in the meta-analysis

After initial screening of relevant publi-
cations, 95 full text original researches
were found. After exclusion of papers with
insufficient genotype data and matched
control groups, 16 studies remained.
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Tab. 1. Association between the individual study characteristics and BRCAT polymorphisms.

Genotype Genotype

frequency frequency

in controls in cases
First author’s Source .. No. of No. of NOS HWE/
name Year  Country of DNA Ethnicity cases controls WW WM MM WW WM MM Score Chi-Square
rs11655505
Chan et al. 2009 China blood Asian 368 375 109 197 69 143 164 61 7 0.2242/1.48
Verderioetal. 2009 several blood several 2,939 2,783 1,2711,205 307 1,307 1,258 374 8 0.3999/0.71
Hasanetal. 2012 India tissue '”dr‘i’;jr:“e' 29 26 7 13 6 5 17 7 6 09939571
Bielinskaetal. 2013 Poland blood POIISh 1,673 1,590 752 691 147 774 731 168 7 0.5149/0.42

Caucasian

Hasanetal. 2013 India  blood '”dr‘i’;jr:“e' 352 380 140 169 71 133 167 52 7  0.1179/2.44
rs1799966
Johnsonetal. 2007 UK blood Caucasian 469 2,463 1,1201,093 250 213 193 63 7 0.4853/0.49
eDtoaTbemOWSky 2009 Denmark blood Caucasian 1,198 4,119 1,850 1,834 435 557 508 133 7  0.5353/0.38
Wu et al. 2013 several blood several 317 386 162 182 42 132 143 42 8 0.3885/0.74
rs3737559
Baynes et al. 2007 UK blood - 2,186 2,277 1,893 362 22 1,834 337 15 7  0.3139/1.01

AlL-Eitanetal. 2017 Jordan blood Arabs 222 217 182 34 1 185 33 4 6 0.6599/0.19

rs1799950

Cox et al. 2005 USA  blood - 1235 1,624 1,413 206 5 1065 165 5 7  0.3830/0.76
Baynes et al. 2007 UK blood - 2,182 2,273 2,004 256 13 1,955 221 6 7  0.1252/2.35
Seymouretal. 2007 Italy blood Caucasian 252 60 46 14 0 210 40 2 6  0.3063/1.05
Johnsonetal. 2007 UK blood Caucasian 472 2,460 2,203 250 7 393 75 4 7 0.9737/0.001
EtoaTber”OWSky 2009 Denmark blood Caucasian 1,200 4,119 3,589 513 17 1,048 147 5 7  0.7706/0.09
rs799917

Huo et al. 2009 China blood Asian 568 624 255 285 84 215 283 70 7 0.7573/0.09
Etoarrbemows"y 2009 Denmark blood Caucasian 1,201 4,119 1,756 1,896 467 550 496 155 7  0.1871/1.74
Wang et al. 2009 China blood Asian 1,004 1,008 403 463 142 381 483 140 8  0.6264/0.24
Wu et al. 2013 several blood several 335 408 120 211 77 108 164 63 8 0.3535/0.86
Hasan et al. 2013 :fa“b‘:; blood Arabs 100 100 30 36 34 31 37 32 7 00053/7.77
rs16941

eDtoaTbemOWSky 2009 Denmark blood Caucasian 1,199 4,120 1,854 1,835 431 563 491 145 7  0.4630/0.54

Ricks-Santi et al. 2013 USA blood Caucasian 974 1,737 796 767 174 441 428 105 6 0.5871/0.29

NOS - Newcastle-Ottawa scale, HWE — Hardy-Weinberg equilibrium
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Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.1.1 rs11655505
Bielinska 2013 1067 3346 985 380 287% 1.04 [0.594 1.16]
Chan 20049 286 T36 335 750 8.8% 079 [0.64, 0.97] —
Hagan 2012 M lat:] 25 52 0.5% 1.24 [0.59, 2.62]
Haszan 2013 271 To4 311 7EO A% 0.90[0.73 1.11] —
Yerderio 2009 2006 5878 1819 5566 531% 1.07 [0.99,1.15] r
Subtotal (95% CI) 10722 10308 100.0%  1.02[0.97,1.08]
Total events 3661 3475

Heterageneity, Chi®=9.04, df=4 (P = 0.06); F= 96%
Test for overall effect Z=0.80 (P =0.43)

1.1.2 rs1799966

Dambernowsky 2003 FT4 0 238 2T04 B23EB O BITW% 0.98 [0.89, 1.08] 3
Johnson 2007 3149 938 18493 4976 25E% 1.08 [0.93,1.25] =
W 2013 227 634 266 V21T % 1.06 [0.85,1.32] -1
Subtotal (95% CI) 3968 13936 100.0% 1.01 [0.94, 1.09] L 2
Total events 1320 4563

Heterogeneity: Chif=1.40 df=2 (P=0.50); F=0%
Test far overall effect Z=0.32 (P =079

1.1.3 rs3737559

AL-Eitan 2017 41 444 36 434 8.3% 1.12[0.70,1.80] I R
Baynes 2007 36T 4372 406 4554 W1.7% 0.94 [0.81, 1.04] ‘!
Subtotal (95% CI) 4316 4988 100.0% 0.95 [0.83,1.10]

Total events 408 442

Heterogeneity, Chi®= 054, df=1 (P =046}, F= 0%
Test far overall effect: Z= 0.69 (P = 0.49)

1.1.4 rs1799950

Baynes 2007 233 4364 282 4546 342% 0.851[0.71,1.02] —i

Cox 2005 175 2470 216 3248 227% 1.07 [0.87,1.32] -
Dombernowsky 2009 157 2400 547 B238 302% 098 [082 1.18] ——
Johnson 2007 83 944 264 4820 102% 1.70[1.31, 2.20] e
Seyrmour 2007 44 a04 14 120 27% 0.72[0.38 1.37] — 1
Subtotal (95% CI) 10682 21072 100.0% 1.02 [0.93,1.13] &

Total events 92 1323

Heterogeneity: Chi*= 2044, df= 4 (P =0.0004); F=80%
Test for overall effect Z=048 (P =063

1.1.5rs799917

Dambernowsky 2009 g06 2402 2830 8238 466% 0.97 [0.88, 1.06] L
Haszan 2013 101 200 104 200 2.8% 0.94 [0.64, 1.39] e
Huo 2009 423 1138 453 1248 14.49% 1.04 [0.88,1.23] -
Wang 2009 TE3 2008 747 201B  254% 1.04 [0.52 1.18]

W 2013 250 670 365 816 10.3% 0.94 [0.77, 1.16] %
Subtotal (95% CI) 6416 12518 100.0% 0.99 [0.93, 1.086]

Total events 2383 4494

Heterogeneity, Chi®=1.49 df=4 (P=0.233), F=0%
Test for overall effect Z=0.22 (P =083

1.1.6 rs16941

Dambernowsky 2009 781 2398 269Y  B240 B03% 0.99 [0.90, 1.04]
Ricks-Santi 2013 638 14948 1115 3474 397% 1.03 [0.92 1.16]
Subtotal (95% CI) 4346 11714 100.0% 1.01 [0.93, 1.09]
Total events 1414 Iz

Heterageneity: Chi®= 023, df=1 {P=063); F=0%

Test far overall effect =020 (P =0.84)

0.2 05 2 5
Decreased Risk Increased Risk

Testfor subgroup diferences: Chi®=1.23, df=a (P=0.94), F=0%

Graph 1. Forest plot of the risk for BRCA1 polymorphisms in allelic model. The error bars indicate 95% Cl. Solid squares represent
each study in the meta-analysis. Solid diamonds represent pooled OR.
Cl - confidence interval, OR - odds ratio, M-H — Mantel-Haenszel method
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Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 rs11655505
Chan 2008 61 204 f9 178 11.0% 067 [0.44,1.03] ]
Hasan 2013 52 185 o211 101% 077 [0.50,1.18] T
Bielinska 2013 168 942 147 B899 26.3% 111 [0.87,1.42] -
YVerderio 2009 aT4 1681 307 1578 62.32% 1181[1.00,1.40 |
Hasan 2012 7 12 g 13 0.5% 1.63[0.34, 7.95] I—
Subtotal {95% CI) 3024 2879 100.0%  1.07 [0.94,1.21] 3
Total events GE2 go0
Heterageneity: Chi*= 863 df=4 (P=007); F= 53%
Test for overall effect Z2=1.05 (F = 0.249)
1.2.2 rs1799966
Dombernowsky 2009 133 6490 435 2285 B3.4% 1.02[0.82, 1.26) n
W 2013 42 174 42 204 11.4% 1.23[0.76,1.99] I
Johnson 2007 63 276 250 1370 25.3% 1.33[0.97,1.81] Tl
Subtotal {95% CI) 1140 3859 100.0%  1.12[0.95,1.32] »
Total ewents 238 TaT
Heterogeneity: Chi®= 2.04, di= 2 (P = 0.36); F= 2%
Test for overall effect 2=1.31 (P=0.149)
1.2.3 rs3737559
Baynes 2007 15 1844 22 1915 956% 0.70[0.36, 1.36] —.—
AL-Eitan 2017 4 189 1 183 4.4% 394 [0.44 3554]
Subtotal {95% CI) 2038 2098 100.0%  0.85[0.46, 1.56] =
Total ewents 18 23
Heterogeneity: Chif= 217, dfi=1 (P =014); F= 84%
Test for overall effect £2=0.53 (P = 0.5849)
1.2.4 rs1799950
Baynes 2007 G 1961 13 2017 468.3% 047018, 1.25] ——
Domhbernowsky 2009 4 10483 17 3606 27.7% 1.01[0.37, 2.74] . S—
Seymour 2007 2 112 ] 46 259% 1100005, 23.39]
Cox 2005 5 1070 5 1418 155% 1.33[0.38, 4.59] I B —
Johnson 2007 4 347 T 2210 TE% 3200083, 10498 )
Subtotal {95% CI) 4693 9297 100.0%  0.98 [0.58, 1.67] £ 3
Total events 22 42
Heterageneity: Chi®= 594 df=4 (P =020); F= 33%
Test for overall effect Z=0.07 (P = 0.94)
1.2.5rs799917
W 2013 63 171 77187 11.4% 0.91 [0.60, 1.39] —
Hasan 2013 3z 63 34 5t} 4.3% 0.91[0.45 1.83] I
Huo 2009 70 285 84 339 146% 0.99 [0.69, 1.42] .
Wang 2009 140 &M 142 545 256% 1.041[0.749,1.37] -
Dombernowsky 2009 185 705 467 2223 442% 1.06 [0.86, 1.30] -
Subtotal {95% CI) 1745 3368 100.0%  1.02[0.89,1.17] L 3
Total events 460 04
Heterogeneity, Chit= 087, df=4 (P =087} F=0%
Test far overall effect 2= 030 (F = 0.7}
1.2.6 rs16941
Ricks-Santi 2013 105 546 174 970 38.4% 1.09[0.83,1.47] :
Dombernowsky 2009 145 708 431 2285 B16% 1.11[0.80,1.37]
Subtotal {95% CI) 1254 3255 100.0%  1.10[0.93,1.30] »
Total events 250 G045
Heterogeneity, Chi#= 0,07, df=1 (P =092} = 0%
Test far overall effect Z=1.13 (P = 0.26)

D02 04 10 50

Testfar subgroup differences: Chi*=146, df=5{F =091, F=0%

Decreased Risk Increased Risk

Graph 2. Forest plot of the risk for BRCA1 polymorphisms in homozygote model. The error bars indicate 95% Cl. Solid squares repre-
sent each study in the meta-analysis. Solid diamonds represent pooled OR.
Cl - confidence interval, OR - odds ratio, M-H — Mantel-Haenszel method
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Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.3.1 rs11655505
Chan 2009 225 368 266 3ra 8.0% 0.64 [0.47,0.88] -
Hasan 2013 219 352 240 380 5.8% 0.96 [0.71,1.300 -
Bielinska 2013 899 1673 838 1590 3.0% 1.04 [0.91,1.200 :
Yerderio 2009 1632 2838 1512 2783 53.49% 1.05[0.95,1.16]
Hasan 2012 24 28 14 26 0.3% 1.77[0.48, 6.46] ]
Subtotal (95% Cl) 5361 5154 100.0%  1.01[D.94, 1.09] {
Total events 24999 28748
Heterogeneity: Chi®=9.82 df=4 (P=0.04); F= 59%
Testfor overall effect Z=0.27 (P=0.78)
1.3.2 rs1799966
Dambernowsky 2009 41 1183 2269 41189 A30% 0.94 [0.82,1.07] |
Johnson 2007 286 469 1343 24E3 2589% 1.00[0.82,1.27 -
Wiy 2013 184 7 224 386 1M11% 1.01 [0.78,1.37] -
Subtotal (95% Cl) 1984 6968 100.0%  0.96 [0.87,1.07] [
Total events 1082 3836
Heterogeneity: Chi*= 042 df=2{P=0381);F=0%
Testfor overall effect Z=0.72 (P =0.47)
1.3.3 rs3737559
Baynes 2007 352 2186 384 2ITT 915% 0.95[0.81,1.11] .
AL-Eitan 2017 aF 222 34 2117 8.5% 1.04 [0.63,1.72] -
Subtotal (95% Cl) 2408 2494 100.0%  0.95[0.82,1.11] L
Total events 3849 414
Heterogeneity: Chi*=012, df=1 (F=073); F=0%
Testfor overall effect Z= 061 (P =0.54)
1.3.4 rs1799950
Seymour 2007 42 182 14 60 27% 0.66 [0.33,1.300 T
Baynes 2007 237 1182 269 2373 34I% Q.87 [0.72,1.04] '1
Darmbernawsky 2009 152 1200 530 4118 30.3% 0.98[0.81,1.19
Cox 2005 170 1235 211 1624 228% 1.07 [0.86,1.33] .
Johnsaon 2007 Ta 472 257 2460 10.0% 1.72[1.31,2.27] -
Subtotal (95% Cl) 5311 10536 100.0%  1.03[0.92,1.14] [ ]
Total events 670 1281
Heterogeneity: Chi®=18.90, df=4 (P = 0.0008); F=7494%
Testfor overall effect Z= 050 (P =062
1.3.5rs799917
Wy 2013 22T 335 284 408 8.8% 0.88 [0.64,1.200 -7
Dombernowsky 2009 651 1201 2363 4119 &51.1% 0.88[0.77,1.000 |
Hasan 2013 B3 100 Ta 100 2.3% 0.95[0.52,1.74] T
Wang 2009 623 1004 G05 1008 24.0% 1.09[0.81,1.300 -
Huo 2009 353 468 369 24 13.9% 1.13100.90,1.43] ™
Subtotal (95% Cl) 3208 6259 100.0%  0.97 [0.88, 1.06] [
Total events 1923 3695
Heterogeneity: Chi®= 596 df=4 (P=0.20); F=33%
Testfor overall effect Z=0.74 (P = 0.4E)
1.3.6 rs16941
Dambernowsky 2009 G36 1199 2266 4120 A1.0% 0.92[0.81,1.04] 1
Ricks-Santi 2013 533 474 941 1737 38.0% 1.02[0.87,1.200
Subtotal (95% Cl) 2173 5857 100.0%  0.96 [0.87, 1.06] [
Total events 1169 3207
Heterogeneity: Chi*= 094, df=1 {F=033); F=0%
Testfor overall effect Z2=0.75 (P = 0.45)

0.02 01 10 50

. i Decreased Risk Increased Risk
Testfor subgroup differences: Chi*=1.77, df= 6 (F=088), F=0%

Graph 3. Forest plot of the risk for BRCA1 polymorphisms in dominant model. The error bars indicate 95% Cl. Solid squares represent
each study in the meta-analysis. Solid diamonds represent pooled OR.
Cl - confidence interval, OR - odds ratio, M-H — Mantel-Haenszel method
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Case Control Odds Ratio
Study or Subgroup Events Total Events Total Weight WM-H, Fixed, 95% Cl

(Odds Ratio
M-H, Fixed, 95% CI

1.4.1 1511655505

Hasan 2013 52 352 71 380 11.0% 0.75[0581,113]
Chan 2003 61 368 69 s 107% 0.88 [0.60,1.29]
Hasan 2012 T 29 g 26 0.9% 1.06 [0.30, 3.69]
Bielinska 2013 168 1673 147 1880 2545% 1.10[0.87,1.38]
Yerderio 2009 374 2838 307 2TE3 51.8% 1.18[1.00,1.38]
Subtotal (95% CI) 5361 5154 100.0%  1.08 [0.98, 1.21]
Total events A2 GO0

Heterogeneity: Chi®= 543, df= 4 (P=0.29), F= 26%
Testfor overall effect Z=122{P=022)

1.4.2 rs1799966

Dombernowsky 2009 133 1148 435 419 B31% 1.06 [0.86, 1.30]
Wiy 2013 42 317 42 386 11.9% 1.25 [0.79, 1.97]
Johnsan 2007 B3 4649 250 2463 251% 1.37[1.02,1.85]
Subtotal (95% CI) 1984 6968 100.0%  1.16 [0.99, 1.36]
Total events 238 2T

Heterageneaity: Chif= 213, df= 2 (P=0.34); F= 6%
Test for overall effect Z=183(F=007)

1.4.3 rs3737559

Baynes 2007 15 2186 22 22F7 956% 0.71 [0.37,1.37]
AL-Eitan 2017 4 222 1 27 4.4% 396 [0.44, 35.75]
Subtotal (95% CI) 2408 2494 100.0%  0.85[0.48, 1.57]
Total events 14 23

Heterogeneity: Chi®= 218, df=1{P=014), F=54%
Test for overall effect Z=0.51 (P = 0.61)

1.4.4 rs1799950

Eaynes 2007 B 2182 13 2273 4549% 0.48 018 1.26]
Dombernowsky 2009 A 1200 17 4118 27 A% 1.01 [0.37, 2.74]
Seymoaur 2007 2 252 0 G0 29% 1.1 [0.0B, 25.48]
Cox 2004 A 1235 5 1624 1545% 1.32[0.38, 4.96]
Johnsan 2007 4 472 7 24BD 81% 3.00[0.87,10.27]
Subtotal (95% CI) 5341 10536 100.0%  0.98 [0.58, 1.67]
Total events 22 L]

Heterageneaity, Chif=5.49, df= 4 (P=0.24); F= 27%
Test for overall effect Z=0.07 (F=094)

1.4.5rs799917

Hua 2009 70 568 a4 G624  15.4% 0.90 [0.64,1.27]
Hasan 2013 32 100 34 100 5.1% 0.91 [0.51, 1.68]
Wiang 2009 140 1004 142 1008 268% 0.99 [0.77, 1.27]
Wiy 2013 B3 335 T 408 12.4% 1.00 [0.63,1.44]
Dombernowsky 2009 186 120 467 4119 40.3% 1.16 [0.95, 1.41]
Subtotal (95% CI) 3208 6259 100.0%  1.04[0.92,1.18]
Total events 460 04

Heterogeneity: Chi®= 2.25, df= 4 (P=069); F= 0%
Testfor overall effect Z= 062 (F=0.54)

1.4.6 rs16941

Ricks-Santi 2013 106 974 174 1737 35.5% 1.09[0.84, 1.40]
Dombernowsky 2009 145 1143 431 M20 BOA5S% 1.18 [0.96, 1.44]
Subtotal (95% CI) 2173 5857 100.0%  1.14[0.97,1.34]
Total events 250 B05

Heterageneaity: Chif=0.24, df =1 (P=062); F= 0%
Test for overall effect Z=164 (P=0.10)

*w 1t

0.02
Testfor subgroup diferences: Chif= 222, df=5(F=082, F= 0%

01 11 50
Decreased Risk Increased Risk

Graph 4. Forest plot of the risk for BRCA1 polymorphisms in recessive model. The error bars indicate 95% Cl. Solid squares represent
each study in the meta-analysis. Solid diamonds represent pooled OR.
Cl - confidence interval, OR - odds ratio, M-H — Mantel-Haenszel method.

336

Klin Onkol 2018; 31(5): 330-338




META-ANALYSIS OF BRCAT POLYMORPHISMS AND BREAST CANCER SUSCEPTIBILITY

These studies had NOS scores of 6 to
9 and assessed rs11655505 [9,13-16],
rs1799966 [4,8,17], rs3737559 [10,18],
rs1799950 [8,10,17,19,20], rs799917
[4,17,21-23] or rs16941 [17,24]. Assess-
ment of genotype distribution in control
groups of all included researches showed
their compliance with HWE. Tab. 1 shows
the detailed information of included
studies, such as first author’s name, year
of publication, ethnicity and genotype
in the cases and controls in addition
to the NOS score, chi-square and HWE
P values.

Assessment of association between
SNPs and BC risk

None of the assessed SNPs were asso-
ciated with BC risk in any of allelic, ho-
mozygote, dominant or recessive models
(Graph 1-4). Besides, the funnel plots
were depicted to evaluate the presence
of publication bias in the meta-analysis
of the mentioned SNPs in 4 genetic
models. The overall results of the funnel
plot showed fairly symmetrical shapes
implying low probability of publication
bias.

Discussion

Up to now, several BC predisposition
factors including SNPs have been
identified with either single-locus or
epistatic effects which might be applied
for BC risk assessment. Numerous
strategies have been suggested to
enhance accuracy of risk prediction
programs with the hope of inclusion of
informative SNPs in population-based
risk screening programs [5]. Among
putative informative SNPs for such
programs are SNPs located in genes
with significant role in BC. BRCA1 as
the most significant genetic risk factor
for BC is a tumor suppressor gene
involved in various cellular processes,
such as maintenance of X chromosome
inactivation as well as the DNA damage
response [25]. Other genes implicated
in the repair of DNA double strand
breaks are also associated with BC
risk [4]. Previous studies have assessed
the association of BRCA1 SNPs with
BC risk in distinct ethnic groups. In the
present meta-analysis, we evaluated
associations between six BRCAT SNPs

(rs11655505, rs1799966, rs3737559,
rs1799950, rs799917 and rs16941) and
BC risk using the pooled data of these
publications. None of these SNPs resides
in a known functional domain of BRCA1.
Moreover, online tools for evaluation of
the functional importance of missense
variants, such as Align-GVGD and SIFT,
have predicted them to be benign
variants according to the low degree
of conservation during evolution and
minor biochemical alterations between
thereferenceand variantaminoacid [26].
The rs11655505 (c.-2265C>T) is located
in the promoter region of BRCAT gene
and enhances promoter activity [15].
The CT genotype of this SNP has been
associated with decreased expression of
BRCAT [16]. The rs1799966 (c.4837A>G
(p.Ser1613Gly)) is a missense variant
classified as a benign variant by expert
panel. The rs3737559 (c.4357+117G>A)
isanintronicvariantlocatedinIVS13.The
rs1799950 (c.1067A>G (p.GIn356Arg))
and the rs799917 (c.2612C>G (p.Pro871
Arg)) are other missense variants clas-
sified as benign by expert panel. The
rs16941 (c.3113A>G (p.Glu1038Gly))
is a missense variant with conflicting
interpretations of pathogenicity.

We demonstrated lack of association
between 6 SNPs within BRCAT gene
and BC risk. The heterogeneity analysis
showed the |2 values very small for
rs1799966, rs799917 and rs16941 in
all the genetic models, implying lack
heterogeneity in these SNPs with BC risk.
In addition, I> values for rs3737559 were
zero in allelic and dominant models.
However, for the other two SNPs
(rs11655505 and rs1799950), I> values
show the inconsistency between stu-
dies included in the meta-analysis. In
addition to such heterogeneity, there
were some other limitations in our
study, including lack of ethnicity-based
analysis and exclusion of studies written
in other languages. In addition, we did
not assess BC patients based on the
molecular subtypes or environmental
factors. However, the stringent quality
check of included studies enhanced the
reliability of our results.

Our study did not exclude the possible
contribution of other SNPs within this
gene in BC nor substantial contribution

of multiple variants within this gene in
conferring BC risk. Evidence support-
ing the second possibility originated
from a genome-wide association
study in BC patients, which show-
ed that single influence of most of
these risk alleles were imperceptibly
small. However, the risk conferred
by multiple variants was significant
suggesting consideration of a risk
score through integration of a properly
weighted calculation of all possibly
functionalvariantswithinBRCATandother
genes [8].

Conclusion

The assessed SNPs within BRCAT gene
are not associated with BC risk. Future
studies with larger sample sizes in dif-
ferent ethnic populations and in distinct
molecular subtypes of BC are needed to
define the association of other SNPs in
BRCAT gene with BC risk.
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