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Association between single nucleotide polymorphisms of
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Abstract Objective: To investigate the association between the single nucleotide polymorphisms (SNPs) of rs2279744
locus in the promoter region of mouse double minute 2 homolog (MDM?2) gene and risk of breast cancer.
Methods: Case-control studies regarding the association between the SNPs of MDM2 rs2279744 locus and risk
of breast cancer were collected by searching several national and international databases. The eligible studies were

screened out according to the criteria. Meta-analysis was performed following data extraction, and the sensitivity
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and publication bias were also analyzed.

Results: Twenty-eight case-control studies were included, with 11 804 breast cancer patients in case group and
152 09 subjects in control group. The results of Meta-analysis showed that there were significant differences in
mutant genotype and wild genotype (TG/GG vs. TT) as well as in alleles (G vs. T) in the overall population
(OR=1.15, 95% CI=1.06-1.24, P<0.001; OR=1.12, 95% CI=1.05-1.18, P<0.001); subgroup analysis divided
by different continents reveal that those differences only found in Asia’s population (TG/GG vs. TI: OR=1.34,
95% CI=1.15-1.57, P<0.001 by random effects model, OR=1.34, 95% CI=1.20-1.50, P<0.001 by fixed effect
model; G vs. T: OR=1.21, 95% CI=1.09-1.35, P=0.001 by random effects model). The sensitivity analyses and
Egger’s tests verified the reliable conclusions and no obvious publication biases.

Conclusion: Asian individuals with mutant genotype homozygote (GG) and heterozygous (TG) in MDM2
152279744 locus have a higher risk of breast cancer than those with wild genotype (IT). Mutations in MDM2

152279744 locus are closely associated with the risk of breast cancer in Asians.
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Table 1 The general information of the included studies
1E& ROy RBIAL (n) XTERYL (n)  SERSMADSE: WFSET HWE Vff NOS EESR

Copson, 451 2006 59 102 FEBERRIN) Y xR = 7 B[/ RIGH
Piotrowski, 25 ") 2012 468 550 PCR I (%6} = 6 W22/ BRI
Gansmo, 2 ' 2015 1717 3749 NI 9 9 %6} = 6 R / B
Yadav, 25 " 2016 100 100 PCR S 151 X6} HR I 7 ERE /I
Samuel, 25 2017 38 379 ANEH P 1515 e P 6 NI
SL) 4 0 2010 698 525 PCR-RFLP  Jp{il%t i = 6 R /S
Rft i | AU 2011 123 101 PCR I 191 % i & 6 PR /M
TG |, 45 1 2013 600 600 PCR-RFLP 5%} R = 7 R / 7
Alshatwi, 2§ 1" 2012 100 100 Taqman I 9 %] e = 6 VPR 1
Koh, 4 18 2011 385 614 TagMan i %) = 7 BN /P
Leu, 4 1) 2011 255 324 RFLP i 51 %6} B S 8 rhE AL 7 W
Léng, % 2 2009 123 146 RFLP S {7110 i = 6 S e/ B
Sun, 45 1211 2009 124 97 RFLP I %) J& 6 FRE AL /W
Paulin, % 12! 2008 299 275 PCR S 1515 i = 7 LE /K
Krekac, %5 7 2008 158 149 PCR-RFLP R fX} IR s 6 FE5 /RG]
Lum, % 124 2008 402 128 PCR 3 91X} B = 7 BN / P
Yarden, %5 > 2007 187 258 MassARRAY  Jpf5iI% fi# JE 6 Phagi /
Singh, & 2008 104 105 ARMS-PCR i f3ilxs e = 6 EBE / M
Cox, 4 7 2007 1519 2271 PCR 9 91 Xt B S 6 S /b
Wasielewski, 25 1 2007 343 126 PCR i (%t B = 7 A7 2%/ BRI
Petenkaya, % 2006 223 149 PCR-RFLP i {3l e = 6 - HIL 7 B
Boersma, 45 B 2006 290 314 PCR I 91 X6} = 6 SE[E /b
Wilkening, %5 " 2006 549 1065 TaqMan S 7110 i = 6 T/ R
Campbell, %5 ¥ 2006 351 258 PCR g 811X+ L = 7 HE[E /BRI
Ma, %5 133 2006 366 605 (PIRA ) =PCR 61| % & S 6 R /S
Millikan, & 1% 2006 2037 1813 PCR S 151 X6} 1L & 7 ESENEIE
Akisik, 45 B 2011 147 120 PCR-RFLP 5%} & 7 +HH 7 /R
Macedo, % B! 2017 39 186 TaqMan o % H = 6 L PG / S
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2.3 Meta H#HER

OR=1.34, 95% CI=1.15~1.57,

P<0.001;

2.3.1 EAEMEGEAEA (TG/GG vs. TT)  Meta & A W B A: OR=1.34, 95% CI=1.20~1.50,
Oy B AE TR 5 R ME (IP=32.8%, P<0.05) , & B P<0.001 ) (El%) O 43 B 1 o HE B AT
& BEPLBON B AT 00T, Meta PBTZE SRR, —WIBFSCUR, SERUTAA G 2R, Wi
TG/GG H1TT e B 7Y 76 055 1] 4 5 % B 41 v i 22 & £ 1.20~1.50, ULEAZS Ml Er (K 4) o &%
A 4 it % # X (OR=1.15, 95% CI=1.06~1.24, s 5 EAG , A&l 5 Wos, Egger sk EIX PR, JEHA
P<0.001) (K 2) 5 FAMRYEARED A 4 AL, AR FELE (Egger #1, P=0.971) .
WU N BE 22 5 o it 2E B O (Rl AL 0N A5 A
Study Y%
ID OR (95% CI) 1548 tER4E Weight
European :
Copson, % 1" —_— 1.05 (0.55, 2.00) 32/59 54/102 1.25
Piotrowski, 25 ") —— 1.14 (0.89, 1.47)  285/468 317/550 5.48
Gansmo, 2 ' | 100@891&) 1045/1 717 2285/3749 1047
Léng, % PV —— 1.19(0.73,1.93)  71/123 78/146 2.07
Paulin, % & —— 1.24(0.89,1.73)  181/299 152/275 3.76
Krekac, 45 12 —o— 1.07 (0.68,1.69)  96/158 88/149 2.28
Wasielewski, 45 - 0.90 (0.58, 1.41)  232/343 88/126 2.40
Petenkaya, 25 —— 1.18(0.70,1.97)  181/223 117/149 1.85
Wilkening, %5 Y —— 1.09 (0.88, 1.34)  331/549 620/1 065 6.71
Campbell, % ¥ —— 1.14(0.82,1.58)  219/351 153/258 3.81
Akisik, & —_— 1.16 (0.63,2.15)  121/147 96/120 1.35
Subtotal (I-squared=0.0%, P=0.966) :): 1.06 (0.98, 1.15) 2794/4 437 4 048/6 689 41.44
|
Asia |
Yadav, 2 "7 —o-—i— 0.91 (0.51,1.64)  65/100 67/100 1.48
Rl A T 1.19(0.90,1.56)  556/698 403/525 491
Fefts it 2ie 13 —t 1.43(0.77,2.64)  97/123 73/101 1.36
T, 250 l—— 156 (1.21,2.02)  462/600 409/600 5.35
Alshatwi, 21" : o 1.85(0.98,3.50)  79/100 67/100 1.27
Koh, 45 1" —— 1.58(1.17,2.15)  308/385 440/614 4.25
Leu = —— 170 (1.14,2.54)  208/255 234/324 2.84
Sun, 45 21 e 2.04(1.04,4.02) 106/124 72/97 1.14
Lum7 &% 14 {—.— 177 (1.12,2.80)  327/402 91/128 227
Yarden, %5 > — T 0.82 (0.53, 1.27) 138/187 200/258 2.44
Singh, %5 1! —_— 0.99 (0.52,1.86)  79/104 80/105 1.28
Ma, % 1 —_— 1.04(0.77,1.42)  281/366 460/605 423
Subtotal (I-squared=41.1%, P=0.067) K> 1.34 (1.15, 1.57) 2706/3 444  2596/3 557 32.82
|
North-American 1
Samuel, = —_— 0.85(0.43,1.65)  21/38 225/379 1.15
x, o 7 +: 0.96 (0.84,1.09)  63/1519 1313/2271 9.83
B()ersmd, 4 101 1.16 (0.83,1.63)  105/290 103/314 3.70
Millikan, &5 1% - 1.06 (0.94, 1.21)  927/2037  797/1 813 10.01
Subtotal (I-squared=0.0%, P=0.544) >: 1.02(0.93, 1.11) 1916/3 884 2438/4777 24.69
South-American :
Macedo, 45 — 1.18 (0.58,2.40)  24/39 107/186 1.05
Subtotal -:-—..:-_:1|> 1.18 (0.58,2.40)  24/39 107/186 1.05
Overall (I-squared=32.8%, P=0.049) é 1.15(1.06, 1.24) 7440/11 804 9 189/15209 100.00
|
1

NOTE: Weights are from random effects analysis
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Figure2 Forest plot of comparison between mutant genotype and wild genotype in overall population
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Study Y%
D OR (95% CI) PetiIpaz] PetiIpaz] Weight
Yadav, % [ — 0.91 (0.51,1.64)  65/100 67/100 443
Sl A “+= 1.19 (0.90, 1.56)  556/698 403/525 17.69
R — 143 (0.77,2.64)  97/123 73/101 3.20
F A , &1 e 1.56 (1.21,2.02)  462/600 409/600 17.78
Alshatwi, 2517 ——— 1.85(0.98,3.50)  79/100 67/100 2.66
Koh, % "9 —— 1.58(1.17,2.15)  308/385 440/614 12.82
Leu, 45 " — 1.70 (1.14,2.54)  208/255 234/324 7.18
Sun, & —————  204(1.04,402)  106/124 72197 222
Lum, 4§ ——— 177 (1.12,2.80)  327/402 91/128 4.87
Yarden, %5 > —1i 0.82 (0.53, 1.27) 138/187 200/258 8.32
Singh, %5 > —_— 0.99 (0.52,1.86)  79/104 80/105 3.62
Ma, 45 —— 1.04 (077, 1.42)  281/366 460/605 15.22
Overall (I-squared=41.1%, P=0.067) 304 134 (1.20,1.50)  2706/3444  2596/3557  100.00

0.05 1 10

3 Wil \BERTRSHFERLEHRWE ( EEMER )

Figure 3 Forest plot of comparison between mutant genotype and wild genotype in Asia’s population (Fixed effect model)
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Figure 4 Sensitivity analysis for mutant genotype and wild

genotype in Asia’s population

2.3.2 ZfiEH (Gvs. T) Meta S HrFE1E SR
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Figure 5 Publication bias assessment for mutant genotype
and wild genotype in Asia’s population (Egger’s test,
P=0.971)
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Study %
D OR (95% CI) el tEBLA Weight
European :
Copson, 45 ¥ —_— 0.87 (0.54,1.42)  37/118 70/204 1.26
Piotrowski, 45 ' T 1.14 (0.95,1.36)  363/936 393/1 100  5.02
Gansmo, 22 1) < 1.02(0.94, 1.11)  1296/3434  2787/7498 8.06
Léng, % &7 1.08 (0.75,1.54)  85/246 96/292 2.07
Paulin, % > 1.13(0.89, 1.44)  221/598 188/550 3.62
Krekac, %5 %! —_—— 1.01(0.72,1.41)  112/316 105/298 2.34
Wasielewski, 45 — 0.90 (0.67,1.20)  279/686 109/252 2.82
Petenkaya, % 1! —|o:— 1.06 (0.79, 1.42)  238/446 155/298 2.79
Wilkening, %5 1*"! 1 1.09 (0.94,1.27)  419/1 098 770/2 130 5.87
Campbell, 45 12! —t— 1.08 (0.85,1.36)  278/702 195/516 3.78
Akisik, % B —— 1.57 (1.11,2.21)  154/294 99/240 221
Subtotal (I-squared=0.0%, P=0.577) d 1.06 (1.00, 1.12) 3 482/8 874 4967/13 378 39.84
1
Asia 1
Yadav, % [ _1’|_ 1.06 (0.71,1.58)  84/200 81/200 1.75
Bl 4 i -o:- 1.07 (0.91, 1.25)  740/1 396 540/1 050 5.58
Fefte e, 451 —_r— 130 (0.89,1.89)  133/246 96/202 1.95
F MG | 2 1 | —— 1.53(1.31, 1.80)  651/1 200 523/1 200 5.56
Alshatwi, % "7 —— 1.69 (1.14,2.51)  111/200 85/200 1.77
Koh, % 1 —— 123 (1.03,1.48)  404/770 580/1228 501
Leu, 451" —— 1.30 (1.03, 1.64)  266/510 296/648 3.80
Sun, 45 21 —— 1.37(0.94,2.00)  132/248 88/194 1.91
Lum, 4§ e 1.35(1.02, 1.79)  450/804 124/256 2.96
Yarden, %5 1! _q.}_ 0.98 (0.72, 1.34)  199/374 148/276 2.56
Singh, %5 > — 0.96 (0.66, 1.42)  110/208 113/210 1.85
Ma, 4 B9 — 0.98 (0.81, 1.17)  366/732 612/1 210 4.93
Subtotal (I-squared=53.6%, P=0.014) p 1.21(1.09, 1.35) 3 646/6 888 3286/6 874 39.64
North-American :
Samuel, % 11 —_——— 0.92 (0.56,1.52)  26/76 273/758 1.20
Cox, 2 27 @' 0.97 (0.89,1.07)  1052/3038  1599/4542 7.64
Boersma, 2 1% ' 1.22(0.93,1.62)  129/580 119/628 2.99
Millikan, 2 4 9 101091, 1.11)  1123/4074  995/3 626 7.51
Subtotal (I-squared=0.0%, P=0.498) ¢: 1.00 (0.94, 1.07) 2 330/7 768 2 986/9 554 19.35
South-American :
Macedo, %5 B9 1.15(0.70, 1.90)  30/78 131/372 1.18
Subtotal 1.15(0.70,1.90)  30/78 131/372 1.18

Overall (I-squared=46.9%, P=0.004)

NOTE: Weights are from random effects analysis

1.12 (1.05, 1.18)

9 488/23 608

1370/3 0178 100.00

0.05 1 10

E6 RBAHEMERLRHRWNE

Figure 6 Forest plot of comparison between two alleles in overall population

Study %
ID OR (95% CI) 1628 bogiilis] Weight
Yadav, 2 " 1.06 (0.71,1.58) 84200 81/200 5.19
Sl A o 1.07(0.91,1.25)  740/1 396 540/1 050 12.51
Ko, FM 130 (0.89, 1.89)  133/246 96/202 5.67
F A, &1 — 1.53(1.31,1.80)  651/1 200 523 /1200 12.48
Alshatwi, 2517 — 1.69 (1.14,2.51)  111/200 85/200 5.24
Koh, %5 ' —— 1.23(1.03,1.48)  404/770 580/1 228 11.66
Leu, % 1 —t— 130 (1.03, 1.64) 266 /510 296/648 9.61
Sun, & Y 1.37(0.94,2.00)  132/248 88/194 5.59
Lum, 4 124 1.35(1.02,1.79) 450 /804 12 4/256 7.96
Yarden, £ ! 0.98 (0.72,1.34)  199/374 148/276 7.11
Singh, %5 > 0.96 (0.66, 1.42)  110/208 113/210 5.45
Ma, 45 0.98 (0.81,1.17)  366/732 612/1 210 11.53
Overall (I-squared=53.6%, P=0.014) 1.21(1.09,1.35)  3646/6888  3286/6874  100.00

NOTE : Weight s are from rand om effects analysis
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Figure 7 Forest plot of comparison between two alleles in Asia’s population (Random effects model)
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