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RADS1 135G > C polymorphism and risk of breast cancer : a meta-analysis
QIN lJie-jie* ,WU Zhen-zhen,ZHANG Shang-shu, et al( * Department of Epidemiology ,School of Public Health,Zheng-

zhou University ,Zhengzhou ,Henan Province 450001 ,China)

Abstract: Objective To explore the association between RADS1 codon 135G > C polymorphism and the risk of
breast cancer( BC) by systematically reviewing the original studies. Methods A comprehensive search was conducted to
identity all case-control studies on RAD51 codon 135G > C polymorphism and BC risk. Meta-analysis was applied with
Review Manager 5. 0. 24 software for calculation of pooled odds ratio( OR) value and 95% confidence interval (95% CI)
of BC. Results From the 15 case-control studies selected for this meta-analysis,a total of 12 717 BC cases and 12 088
controls were included. Compared with the wild-type homozygote GG, the pooled OR(95% CI) of CC,GC,and( GC +
CC) genotypes of RAD51 codon 135G > C for BC were 1.45(1.13,1.86),0.95(0.75,1.20) ,and 1.08(0.91,1.27),
respectively. Conclusion Homozygote CC for RAD51 codon 135G > C polymorphism is associated with an increased
risk of BC. Furthermore , heterozygote GC and( GC + CC) for RAD51 codon 135G > C genetic polymorphism might do

not increase the risk of BC.
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JAS AR SCHR A S AR HESCER SCRRBERL; (3) Al R
JiE 2 FEATR A (<50 Bi) B A(E S0 i SRk
(4) FESCHER T i R v, f 2 24 DAY B3 2t 7 0 20 9%
B A = AL S — 30k B D a5 (5) Bl PE Y
AT, B AR RIS, DUBA R 0 £ 1
S AMERRTE:

1.4 %ito# R Review Manager 5. 0. 24 4k {f
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L (E RERE ER ik WIRE  ICR R P PuwelE
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HuRP?) 2008 LilE T [ pi 2 PCR - RELP 51/59 18/23 23 0.16 0.9
Antoniou AC"* 2007 ¥ A [ % TagManb 3838/3485 61565 38/19 0.5 0.7
Kuschel B[% 2002 i EM N A TagMan 1904/722 255/116 13/2 L4 0.4
Jara LL® 2010 R N Z PCR-RFLP 23/441 33/58 21 0.40 0.8
Dufloth Rm! 7 2005 &Xi) FH N % PCR-RFLP 68/103 9/13 12 3.65  0.16
Lee K| ® 2005 il T Ehi A MassARRA 6117450 143/123 28/14 250 0.9
Webb Pm 2005 PWRAT M N 2 ABI Prism 7700 Sequence Detection System 1100575 188/77 /3 0.06 0.97
Brooks J 10 2008 M RE Bbt £ PCR-RFLP 516/513 88/88 /9 505 0.08
Krupa RU' 2009 W I [ & PCR-RFLP 91/105 33/63 1/1 0.4 0.8l
Sliwingki TC 12 2008 i vl Ehi b PCR-RFLP 108/106 38/41 4/3 0.18 0.9
Costa S[13 2007 WET N i3 & PCR-RFLP 216/558 45/86 42 0.47 0.7
Takubowska A['4) 2010 W el [z 2 Simple Probe w582 W/ 15/15 0.00 0.9
Tarasov VA['5 2006 U2 i3 & PCR-RFLP 111/148 36/41 42 0.2 0.9
Pharoch PD 16’ 2007 i A N Z Tagman/ABI Prism 7700 Sequence Detection System ~~ 911/1995  236/257 13/14 33 0.2
Hanma-Romanowic! '7) 2010 & il [ I PCR-RFLP 141/157 69/59 10/5 0.04 0.9
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2.2 RAD51 135G >C 4%.5. 85 Meta 2 47( B 1 ~3)

P RADS1 135G > C o7 5 245 B A= L DR AU Sl 22

Case Control . Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed,95%CI  M-H,Fixed,95%CI
Antoniou2007 38 3846 19 3504 19.0% 183[1.05,3.18] —
Brooks2008 7 523 10 523 9.5% 0.70[0.26,1.84] —
Costa2007 4 220 2 560 1.1% 5.17[0.94,28.41] —
Dufloth2005 1 69 3 106 2.3% 0.50[0.05,4.96] *
Hu2008 2 53 3 62 2.6% 0.77[0.12,4.80] -
Jakubowska2010 15 800 15 837 13.9% 1.05[0.51,2.16] I —
Jara2010 2 234 1 442 0.7% 3.80[0.34,42.15] >
Krupa2009 11 102 7 112 5.7% 1.81[0.67,4.87] -1
Kuschel2002 13 2159 2 724 2.9% 2.19[0.49,9.71] —
Lee2005 28 639 14 464 15.0% 1.47[0.77,2.83] T
Pharoch2007 13 924 14 2009 8.4% 2.03[0.95,4.34] —
Romanowicz2010 10 151 5 151 4.5% 2.07[0.69,6.21] T
Sliwinski2008 4 112 3109 2.8% 1.31[0.29,5.99] .
Tarasov2006 4 115 2 150 1.6% 2.67[0.48,14.82] i’
Wenn2005 7 1107 8 583 10.1% 0.46[0.17,1.27] .
Total (95%CI) 11 054 10336100.0% 1.45[1.13,1.86) <>
Total events 159 108 . .

Heterogeneity:Chi'=14.76,df=14(P=0.39);I'=5%
Test for overall effect:Z2=2.91(P=0.004)
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Favours experimental Favours control

Odds Ratio

RADS1 135G > C #4557 3L R CC 5 3L MR8 2 9 AU 1 ZRAK K]

0Odds Ratio
M-H,Fixed,95%CI

B 1
Case Control

Study or Subgroup Events Total Events Total Weight M-H,Fixed,95%CI
Antoniou2007 567 3405 565 4050
Brooks2008 88 604 88 602
Costa2007 45 261 86 644
Dufloth2005 9 77 13 116
Hu2008 18 69 23 82
Jakubowska2010 207 992 232 1054
Jara2010 33 265 58 449
Krupa2009 33 124 63 168
Kuschel2002 255 2159 116 838
Lee2005 143 754 123 573
Pharoch2007 236 1147 257 2252
Romanowicz2010 69 841 58 205
Sliwinski2008 38 146 41 147
Tarasov2006 36 147 41 189
Wenn2005 188 1288 77 652
Total (95%CI) 12279
Total events 1965 1841

Heterogeneity: Tau’=0.17,Chi*=123.18,df=14(P<0.00001);/'’=89%

8.2%
7.2%
6.8%
3.7%
4.7%
7.8%
6.3%
6.0%
7.7%
7.5%
7.9%
6.8%
5.9%
6.0%
7.4%

12021 100.0%

Test for overall effect:Z=0.44(P=0.66)
B 2 RADS1 135G > C 224 3R FL R GC 5 LRI &9 KU 14 ZR AR

1.23[1.09,1.40]
1.00[0.72,1.37]
1.35[0.91,2.00]
1.05[0.42,2.59]
0.91[0.44,1.86]
0.93[0.76,1.15]
0.96[0.61,1.51]
0.60[0.36,1.00]
0.83[0.66,1.06]
0.86[0.65,1.12]
2.01[1.66,2.44]

0.23[0.15,0.33]

0.91[0.54,1.52]
1.17[0.70,1.95]
1.28[0.96,1.69]

0.95[0.75,1.20]

—
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Favours experimental Favours control

Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed,95%CI M-H,Fixed,95%CI
Antoniou2007 605 4443 584 4069 9.6%  0.94[0.83,1.06] T
Brooks2008 95 611 98 611 7.5%  0.96[0.71,1.31] E—
Costa2007 49 265 88 646 6.6%  1.44[0.98,2.11] —
Dufloth2005 10 78 16 119 2.8%  0.95[0.41,2.21] -
Hu2008 20 71 26 85 3.7%  0.89[0.45,1.78]
Jakubowska2010 222 1007 247 1069 8.8%  0.94[0.77,1.16] T
Jara2010 35 267 59 500 5.9%  1.13[0.72,1.76] -1
Krupa2009 44 135 70 175 5.6%  0.73[0.45,1.16] -
Kuschel2002 268 2172 118 840 8.5%  0.86[0.68,1.09] -
Lee2005 171 782 137 587 8.2%  0.92[0.71,1.19] -
Pharoch2007 249 1170 271 2266 9.0%  1.99[1.65,2.40] -
Romanowicz2010 79 120 63 120 5.1% 1.74[1.04,2.93]
Sliwinski2008 42 150 44 150 5.3%  0.94[0.57,1.55] - 1
Tarasov2006 40 151 43 191 5.3%  1.24[0.76,2.04] 1
Wenn2005 195 1295 95 660 8.1%  1.05[0.81,1.37] -1
Total (95%CI) 12717 12088100.0%  1.08[0.91,1.27]
Total events 2124 1959 . . L
Heterogeneity:Tau’=0.17,Chi’*=61.65,df=14(P<0.00001);’=77% 05 07 1 15 2

Test for overall effect: Z=0.90(P=0.37)
3 RADS1 135G > C BRA SR GC + CC 53R & KU i ZR A R

Favours experimental Favours control
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SR FH 1 7 5 0 A7 5 5 91 5 1) OR fH & 95% CI 1
1.45(1.13 ~1.86) ., #+G %! GC & GC + CC HY 5
JEEARSER ) P A <0. 1, R H ALV LAY A5

Ja ) OR {5} 95% CI 2 0.95(0.75 ~1.20) .1.08
(0.91 ~1.27), FWIIX 2 PR 5 20 B8 1 AR
Jg RUBS: TCGE 24 DI, mT ATA A AR e 488 i 7L i o

SRR KR

2.3 BBESH(E2)  FETA DA SRR BGE
—HEBR B TT A AT U E . SRR AR —
A BB FERHERR IS 7EAR B 8O A 7 R4 OR fH
LA, HAS IR SR OR (-5 2IBR 1T OR
HICI R 2E 5 SR A Meta J3HT 945 SCERXS & T
RO AR TCREME W SEAE R AT SE

x2 ZHIREFTMRER P EMSE OR H
) . cC GC GC +CC

Rl P ORE 95% CI P{H OR{H 95% CI P{H ORMH 95% CI
Webb PM[? 0.73  1.56 1.20 ~2.02 <0.1  0.93 0.72~1.19 <0.1 1.08 0.90 ~1.29
Tarasov VA% 0.36  1.43 1.11~1.84 <0.1  0.94 0.73 ~1.19 <0.1  1.07 0.90 ~1.27
Sliwinski T'?] 0.32 1.45 1.13 ~1.87 <0.1  0.95 0.74 ~1.21 <0.1  1.09 0.91 ~1.29
Hanna-Romanowic! 7} 0.35 1.42 1.10 ~1. 84 <0.1 1.07 0.89 ~1.27 <0.1 1.05 0.89 ~1.25
Pharoch PD!!®! 0.38 1.40 1.07 ~1.82 <0.1 ~ 0.89 0.72 ~1.10 <0.1 0.98 0.90 ~ 1. 06
Lee KM!®! 0.32  1.45 1.10 ~1. 90 <0.1 0.9 0.74 ~1.23 <0.1 1.09 0.91 ~1.31
Kuschel B3 0.34 ~ 1.43 1.11 ~1.84 <0.1  0.96 0.74 ~1.23 <0.1 1.10 0.92 ~1.32
Krupa R 0.34 1.43 1.10 ~1.85 <0.1  0.98 0.77 ~1.24 <0.1  1.10 0.93 ~1.31
Jara L[®) 0.36  1.43 1.11 ~1. 84 <0.1  0.95 0.74 ~1.21 <0.1 1.08 0.90 ~1.28
Jakubowska Al 0.38 1.51 1.16 ~1.98 <0.1 0.95 0.73 ~1.23 <0.1 1.09 0.91 ~1.37
Hu R 0.35 1.47 1.14 ~1.89 <0.1-0.95 0.75~1.21 <0.1  1.09 0.92~1.29
Dufloth RM![”! 0.38  1.47 1.14 ~1. 89 <0.1  0.94 0.74 ~1.20 <0.1 1.08 0.91 ~1.28
Costa S!'?] 0.48  1.41 1.09 ~1.82 <0.1  0.92 0.72~1.18 <0.1  1.04 0.83 ~1.29
Brooks J'!0] 0.49  1.53 1.18 ~1.98 <0.1  0.94 0.74 ~1.21 <0.1  1.06 0.89 ~1.37
Antoniou AC' 0.38  1.36 1.03 ~1. 80 <0.1  0.92 0.70 ~1.22 <0.1  1.09 0.91 ~1.30
J015 T 0.39  1.45 1.13 ~1.86 <0.1  0.95 0.75 ~1.20 <0.1 1.08 0.91 ~1.27
2.4 MR IR AT B I 405 T 3 Meta PGSR (P E)
2.4.1 FBHSRESNT (£ 3) A Meta 73BT i FATTRER cC GG GC +CC
SCHR A AFAE — 22 1 52 0P, R Stata 10. 0 K4 %) FEA 0.955 0. 288 0. 300
Pl (RN FoAth ) X BEOR IR (R Be/ ABE) BEAR S Fliik 0.079 0.008 0.002
Fe/N (500 K48 B 4 F A W 2 R ( PCR- P e 0. 001 0.222 0.072
RELP/HoAl) X IE S0 ICH 5 g e HORR 0.200 072 0.240

G FHEYEROR 0.371 0.357 0.296

11 Meta [FTHAHT 255 7 DG i R R 36 2 5
FUOCHR E] S TR AR I

2.4.2 WHMHT(FK4) KA 15 THFIEHE A
o DCBC PR R HEAT A e A 45 2R s 15 WU 5
AU B oAb e, #5717 CC 3 PR A 1) 4~ {4 B FL R
8y XUBS: 4138

2.5 REMmMBF(KS5.B4) FIH Stata 10.0 K
X R B AT Bgger's K50, Krgnah R Won, 4%
P BRI Y B AR EE 95% CI Y94u4E 0 [, 257
T (GC +CC )VS GG 1 Egger,s %), % E
TEERXTFR , 16 B 94 A SCHRTE & R AR 14

*4 WA Meta 53045

o CcC GC GC +CC
W.4H SCHRA L

P ORTMH 95% CI P{H OR{H 95% CI P{H ORMH 95% CI
L&l 8 0.21 1.44 1.01 ~2.07 <0.1  0.92 0.58 ~1.45 <0.1 1.28 1.15~1.42
HAlh 7 0.54 1.45 1.02 ~2.06 <0.1  0.99 0.83~1.17 0.98 0.93 0.85~1.02
[N 7 0.42 1.04 0.71 ~1.53 <0.1 0.75 0.49 ~1.15 0.34 0.98 0.87 ~1.12
NN 8 0.81 1.84 1.32 ~2.57 <0.1 1.16 0.90 ~1.49 <0.1 1.15 0.88 ~1.50
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£S5 KEWFBN BEgger's Kignsh R

Lt il 7R L P1i 95% CI
CC VS GG 0.11 0.916 -1.403 ~1.550
GC VS GG 0.03 0.976 ~2.587 ~2.663
(GC +CC) VS GG 0. 06 0.950 ~2.513 ~2. 666
1 -
®

;_-tl:@_@_

&

=

2

)

S

15 ) 3
OR{E X BUE H) PR E R

B4 (GC+CC) VS GG IRFK&

3.3 it

AHIE G A P A5 ) AN HEBR AR LA S 5 B3
fr, 4550 B R B RADS1 135G > C 2l & R A8 H
I CC A R 7L Mg 1140 AU i 245 B 1 i PR AR
1.45 % Rk P2 A 3L A GC DL R I A 3t [H 5
(GC +CC) 5 FLIIE KA O ; WA I 25 3L R
15 Iﬁﬁﬁ%tﬁﬁwl‘l&,\mﬁﬁ% AT CC PR ALl A
R B PLHRIR A KU B 88, 3X 5 Gao 251 B 5 45
R—8, SR, AT S Wang 25 BT T 45 A
— 5, RN AT RE N HL G A B 4 R SCRR 0 Rl
| PR R N SCHR N % 42 1T, IR 1] BE 2 AS [R] A A
FEIEAT IR R 8 DI A AT e FR AR A B A R AN e
RO 2 RFHZ R R FE AR IR
T MetaZ 8 if 59 5 B, 28 Meta 2] U9 434 & BELFf
% R B VSRS &R 1 P Y <0.05, J& 80
FR ) 5 S R IR 3k 2 DA FE R AT LRI A 5T
B 2% Pl PR 2 9 ) R X o BB 7 A L
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R 2R At 1 o & SRRk 2 FLAR N
SRR R AR SRR 0 SR, T AT A
FHR SCHRA D Il 2 HH O 15 B, R REAF o2 S A
S RADS1 SE PR 5 Al L ] 4 BRCA1/2 B2
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