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Association of polymorphisms of DNA repair gene with the risk of breast cancer
Liu Xian, Lin Kang,Sun Huiling, Xu Tao, Wang Shukui *
(Central Laboratory ,Nanjing First Hospital ,NJMU ,Nanjing 210006 , China)

[Abstract] Objective:To investigate the association of five single nucleotide polymorphisms (SNPs) (rs1800975,1s11615,
1s2228000,152228001,1s238406) in DNA repair genes with the risk of breast cancer and it’s pathologic characteristics and related
hormone receptor levels in Nanjing region. Methods: Genotypes of 5 SNPs in 350 breast cancer female patients and 350 healthy
controls were determined by the Sequenom MassArray. Immunohistochemical experiment was used to measure the expression level of
estrogen receptor (ER) , progesterone receptor (PR) and human epidermal growth factor receptor-2 (HER-2). Logistic regression was
applied to analysis the association of different genotypes with the breast cancer risk and it’s pathologic characteristics and related
hormone receptor(ER,PR,HER-2) levels. Results; Both rs11615 TC/TT and rs2228000 TT genotype present an increased risk for
breast cancer. In contrast,subgroup analysis indicated that rs1800975 AA and GA genotype exert a decreased breast cancer risk in
the subgroup of postmenopausal and ER negative,respectively. Besides,rs2228000 T allele showed significant association with PR,
HER-2 positive breast cancer patients. Additionally,rs11615 had an increased breast cancer risk in the subgroup of ER and PR
positive however,rs2228001 showed a decreased breast cancer risk in patients with T3 stage,PR,or HER-2 negative state. Conclusion:
Rs2228000 genotype is associated with the increased breast cancer risk. Morever,for specific polymorphism,the tumor characters,
levels of ER,PR,HER-2 were related to the occurrence or prevention of breast cancer.
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11800975 (x2=0421,P=0.516) ,1s11615(x*=2.219,P=
0.136) ,1s2228000 (x* =0.020,P =0.889),1s2228001
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Table 2 The clinical characteristics of patients and normal

controls
(x*=0.035,P=0.852),1s238406 (x*=0.116 ,Ii=0.774) B8 TR AHRAL(%) PIE
BIfF & Hardy-Weinberg it P A 3, /R0 HRAL R (P 5 29) 5333 £ 1122 51.09 = 1028 0.139
FEA B RER R L (%] <0.001
o N 75 151(43.14)  200(57.14)
IS 9,2 IR 555 U5 B ¢ o
22 ABEH %F&/@,f& &5 SURJE 69 X A& B 199(56.86)  150(42.86)
FER B Z SR FLN I R 2RISR T 2R (%) ]
Mr 3% 3, Logistic [H1H43Hr45 R 158 rs11615TC/TT T1~T2 249(71.14) -
(OR 455=1.40;95%C1: 1.04~188) ,rs2228000TT(OR = 13-4 101(28.86) -
N n Jilgga M [n (%) ]
1.91;95%CI; 1.11~3.28 ) 478 Ji 2L M g6 114 £8 9 XSS Gl 71(20.29) _
20 43 # f7R rs1800975AA (OR 4 =0.46595%Cl. G2 183(52.29) -
025-086)7ELLZINI FIIEAIRFLARRE BT USS. L e -
SE R 5 SR g T2 A 3 A S K WRELEEFER (n(%) ]
23 FERARLSURERE SRR E AR R 172(49.14) _
Ty AR KA K 178(50.86) -
O L M o AR 0 (MR o3 1 R L 5900 ) ERF[E’};%” 127(36.29)
FpIE H AU (ER (PR J HER-2 3Rk ) 1Y 43)2 5 B 223(63:71) ~
Fras 0 . rs1800975GA JEH M5 ER BIMEFLE  PRIn(%)]
i RRAE O, IR, 1s2228000T S5 2 K 4 him PR Al B 163(46.57) -
_ ‘ 1 4 -
HER-2 BH 2L W9 £8 s XU s 11615 5 ER (PR [H Hﬁ%{nw )] 87(53.43)
PEZUBRE AR O . rs2228001 5 T3 HAFL A & PR . W 76(21.71) _
HER-2 BIMEIHHOC (R 4.5) Bt 274(78.29) -
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Table 3 The genotype distribution of SNPs in all cases and controls and subgroups
i aril] H )5
F R Al S/ OR(95% CI) P{H  JEWl/% I8 OR(95% CI) P{H  J&WBI/W B OR(95% CI) P
151800975
GG 95/81 S 38/52 e 57/29 S
GA 179/181  0.84(0.59~1.21) 0.36 76/103  1.01(0.61~1.19) 0.97 103/78 0.67(0.39~1.15) 0.15
AA 76/88 0.77(0.50~1.17) 0.22 37/45 1.13(0.62~2.06) 0.70 39/43 0.46(0.25~0.86) 0.02
GA/AA  255/269  0.81(0.57~1.14) 0.22 103/148  0.95(0.59~1.55) 0.85 152/121  0.64(0.39~1.06) 0.08
rs11615
cC 172/201 Z 74/112 2 98/89 2
TC 156/135  1.35(0.99~1.84) 0.06 66/82 1.18(0.76~1.83) 0.46 90/53 1.54(0.99~2.41) 0.06
TT 22/14 1.84(0.91~3.70) 0.09 11/6 2.78(0.98~7.83) 0.06 11/8 1.25(0.48~3.25) 0.65
TC/TT 178/149  1.40(1.04~1.88) 0.03 77/88 1.32(0.87~2.02) 0.19 101/61 1.50(0.98~2.31) 0.06
152228000
cc 156/186 Z M 65/108 2 91/78 Z M
CT 154/139  1.32(0.97~1.81) 0.08 67/74 1.50(0.96~2.36) 0.08 87/65 1.15(0.74~1.78) 0.54
TT 40/25 1.91(1.11~3.28) 0.02 19/18 1.75(0.86~3.58) 0.12 21/7 2.27(1.04~6.37) 0.04
CT/TT 194/164  1.41(1.05~1.90) 0.02 86/92 1.55(1.02~2.34) 0.04*  108/72 1.29(0.84~1.97) 0.25
152228001
AA 150/140 Z M 65/85 2 85/55 ZR
AC 150/164  0.85(0.62~1.18) 0.33 65/87 0.98(0.62~1.54) 0.92 85/77 0.71(0.45~1.13) 0.15
cC 50/46 1.01(0.64~1.61) 0.95 21/28 0.98(0.51~1.88) 0.95 29/18 1.04(0.53~2.06) 0.90
AC/CC 2007210  0.89(0.66~1.20) 0.44 86/115  0.98(0.64~1.50) 0.92 114/95 0.78(0.50~1.20) 0.25
15238406
GG 101/108 IR 43/58 S 58/50 Z R
GT 177170 1.11(0.79~1.57) 0.54 80/100  1.08(0.66~1.77) 0.76 97/70 1.20(0.73~1.95) 0.48
TT 72/72 1.07(0.70~1.64) 0.76 28/42 0.90(0.48~1.67) 0.74 44/30 1.26(0.70~2.30) 0.44
GT/TT 249,242 1.10(0.80~1.52) 0.56 108/142  1.03(0.64~1.64) 0.92 141/110  1.11(0.70~1.74) 0.67
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Table 4 Stratified analysis by pathological characters for SNPs and the risk of of breast cancer
SE[H R - EEHE ( T1-T2) IZIHTRIE ( T3~T4) S (G1~G2)
93 OR(95% CI)  PfH  Jifl OR(95%CI) P &Ml OR(95% CI)  PfH
151800975
GG 81 67 e 28 S 67 e
GA 181 130 0.87(0.59~1.29)  0.48 49 0.78(0.46~1.34) 037 139 0.93(0.63~1.37)  0.71
AA 88 52 0.71(0.45~1.15)  0.16 24 0.79(0.42~1.47)  0.46 48 0.66(0.41~1.06)  0.09
GA/AA 269 182 0.82(0.56~1.19)  0.29 73 0.79(0.48~1.30) 034 187 0.84(0.59~1.22)  0.36
rs11615
cC 201 122 S 50 SR 128 S
CT 135 108 1.32(0.94~1.85)  0.11 48 1.43(0.91~2.25) 0.12 108 1.26(0.90~1.76)  0.18
TT 14 19 2.24(1.08~4.62)  0.03 3 0.86(0.24~3.11)  0.82 18 2.02(0.97~4.20)  0.06
CT/TT 149 127 1.40(1.01~1.95)  0.04 51 1.38(0.88~2.15) 0.16 126 1.33(0.96~1.84)  0.09
152228000
cC 186 113 S 43 e 110 e
CT 139 109 1.29(1.78~1.37)  0.15 45 1.40(0.87~2.25) 0.16 116 1.41(1.00~1.99)  0.05
TT 25 27 1.78(0.98~3.21)  0.06 13 2.25(1.07~4.75)  0.03 28 1.89(1.05~3.41)  0.03
CT/TT 164 136 1.37(0.99~1.89)  0.06 58 1.53(0.98~2.39) 0.06 144 1.49(1.07~2.06)  0.03
152228001
AA 140 98 e 52 S 107 e
AC 164 115 1.00(0.71~1.42)  0.99 35 0.58(0.35~0.93) 0.03 110 0.88(0.62~1.24)  0.46
CC 46 36 1.12(0.67~1.86)  0.67 14 0.82(0.42~1.61)  0.57 37 1.05(0.64~1.74)  0.84
AC/CC 210 151 1.03(0.74~1.43)  0.87 49 0.63(0.40~0.98) 0.04 147 0.92(0.66~1.27)  0.60
15238406
GG 108 73 e 28 i 78 e
GT 170 129 1.12(0.77~1.63)  0.55 48 1.09(0.64~1.84) 075 123 1.00(0.69~1.45)  0.99
TT 72 47 0.97(0.60~1.55)  0.89 25 1.34(0.72~2.48)  0.35 53 1.02(0.64~1.61)  0.94
GI/TT 242 176 0.82(0.57~1.18)  0.69 73 1.16(0.71~1.90) 055 176 1.01(0.71~1.43) 097
S A o I3 (G3) e i
‘ sl OR(95%Cl) P{E  Jxfil OR(95% CI) P{E B OR(95% CI) PH
rs1800975
GG 81 28 S 47 ZH 48 Z
GA 181 40 0.64(0.37~1.11)  0.11 92 0.88(0.57~1.36)  0.55 87 0.81(0.52~1.26)  0.35
AA 88 28 0.92(0.50~1.69)  0.79 33 0.65(0.38~1.11)  0.11 43 0.83(0.50~1.37)  0.46
GA/AA 269 68 0.73(0.44~1.21) 023 125 0.80(0.53~1.22)  0.30 130 0.82(0.54~1.12)  0.33
rs11615
o 201 44 S 83 S 89 Z
CT 135 48 1.62(1.02~2.58)  0.04 73 1.31(0.89~1.92)  0.17 83 1.39(0.96~2.01)  0.08
TT 14 4 1.31(0.41~4.16)  0.65 16 2.77(1.29~5.93)  0.01 6 0.97(0.36~2.60)  0.95
CT/TT 149 52 1.59(1.01~2.51)  0.04 89 1.45(1.00~2.09)  0.05 89 1.35(0.94~1.94)  0.11
1s2228000
CC 186 46 e 80 i 76 IR
CT 139 38 1.11(0.68~1.79)  0.68 71 1.19(0.81~1.75)  0.39 83 1.46(1.00~2.14)  0.05
TT 25 12 1.94(0.91~4.15)  0.09 21 1.95(1.03~3.69)  0.04 19 1.86(0.97~3.58)  0.06
CT/TT 164 50 1.12(0.78~1.94)  0.36 92 1.30(0.91~1.88) 0.16 102 1.52(1.06~2.19)  0.02
152228001
AA 140 43 e 70 e 80 IR
AC 164 40 0.79(0.49~1.29)  0.35 76 0.93(0.63~1.38)  0.71 74 0.79(0.54~1.16)  0.23
CC 46 13 0.92(0.46~1.86)  0.82 26 1.13(0.65~1.98)  0.67 24 0.91(0.52~1.61) 0.75
AC/CC 210 53 0.82(0.52~1.30) 040 102 0.97(0.67~1.41) 0.88 98 0.82(0.57~1.18)  0.28
15238406
GG 108 23 S 54 S 47 Z
GT 170 54 1.49(0.87~2.57)  0.15 83 0.98(0.64~1.49)  0.91 94 1.27(0.83~1.94)  0.27
TT 72 19 1.24(0.63~2.44)  0.54 35 0.97(0.58~1.63)  0.92 37 1.18(0.70~1.99)  0.53
GT/TT 242 73 1.42(0.84~2.38) 0.19 118 0.98(0.66~1.45) 0.90 131 1.24(0.93~1.86)  0.29
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Table 5 Stratified analysis by ER, PR, HER-2 levels between SNPs and risk of breast cancer
SERE X ER() ER(+) PRC-)
I 141l OR(95% CI) P Bl OR(95% CI) P %l OR(95% CI) P8
131800975
GG 81 41 S 54 il 50 2R
GA 181 56 0.61(0.38~0.99) 0.05 123 1.02(0.67~1.54)  0.93 75  0.67(0.43~1.05)  0.08
AA 38 30 0.67(0.39~1.18) 0.17 46 0.78(0.48~1.29)  0.34 38 0.70(0.42~1.18) 0.18
GA/AA 269 86  0.59(0.37~0.92)  0.02 169  0.94(0.64~1.40) 0.77 113 0.68(0.45~1.03)  0.07
rs11615
CC 201 73 2 99 il 89 2R
CT 135 51  1.04(0.68~1.58)  0.85 105 1.58(1.11~2.24)  0.01 64  1.07(0.73~1.58) 0.73
TT 14 3 0.59(0.17~2.11) 042 19 2.76(1.33~5.72)  0.01 10 1.61(0.69~3.77) 0.27
CT/TT 149 54 1.00(0.66~1.51)  0.99 124 1.69(1.20~2.37)  0.00 74 1.12(0.77~1.63)  0.55
152228000
cC 186 61 2 95 SR 74 2
CT 139 50  1.10(0.71~1.69)  0.68 104 1.47(1.03~2.09)  0.04 69  1.25(0.84~1.85) 0.27
TT 25 16 1.95(0.98~3.89) 0.06 24 1.88(1.02~3.47)  0.04 20  2.01(1.05~3.84) 0.03
CT/TT 164 66  1.23(0.82~1.84) 0.32 128 1.53(1.09~2.14)  0.01 89  1.36(0.94~1.98) 0.10
152228001
AA 140 54 Z M 96 il 170 ZM
AC 164 57 0.90(0.58~1.39) 0.64 93 0.83(0.58~1.19)  0.31 68  0.34(0.24~0.49)  0.00
cC 46 16 0.90(047~1.73) 0.76 34 1.08(0.65~1.80)  0.78 25  0.45(0.26~0.77)  0.00
AC/CC 210 73 0.90(0.60~1.36)  0.62 127 0.88(0.63~1.24)  0.47 93 0.37(0.26~0.51)  0.00
rs238406
GG 108 37 E 3 64 2 49 2R
GT 170 66  1.13(0.71~1.81)  0.60 111 1.10(0.75~1.63)  0.63 86  1.11(0.73~1.69) 0.62
TT 72 24 1.13(0.70~1.82)  0.93 48 1.13(0.70~1.82)  0.63 28 1.27(0.77~2.09)  0.58
GT/TT 242 90  1.09(0.70~1.69)  0.72 159 1.11(0.77~1.60)  0.58 114  1.16(0.78~1.72)  0.86
SR X PR(+) HER-2(-) HER-2(+)
f5l  OR(95% CI) P JE OR(95% CI) P Wl OR(95% CI) P{E
151800975
GG 81 45 2 23 S 72 2
GA 181 104 1.03(0.67~1.60)  0.88 33 0.64(036~1.16)  0.14 146  0.91(0.62~1.33) 0.62
AA 38 38 0.35(0.46~1.32) 0.78 20 0.80(0.41~1.57)  0.52 56 0.72(0.45~1.14) 0.16
GA/AA 269 142 0.81(0.63~1.44)  0.95 53 0.69(0.40~1.20)  0.19 202  0.85(0.59~1.22) 0.37
rs11615
cC 201 83 2 35 S 137 E 3
CT 135 92 1.65(1.14~2.39)  0.01 39 1.66(1.00~2.75) 005 117  1.27(092~1.77) 0.15
TT 14 12 2.08(0.92~4.68)  0.08 2 0.82(0.18~3.77)  0.80 20 2.10(1.02~4.29) 0.04
CT/TT 149 104 1.69(1.18~2.42)  0.00 41 1.58(096~2.60)  0.07 137  1.35(0.98~1.85) 0.07
rs2228000
cc 186 82 Z 36 = 120 3
CT 139 85  1.39(0.95~2.02) 0.09 31 1.15(0.68~1.95)  0.60 123 1.37(0.98~1.92) 0.06
TT 25 20 1.82(0.95~3.45) 0.07 9  1.86(0.80~4.31)  0.15 31 1.92(1.08~3.42) 0.03
CT/TT 164 105 1.45(1.02~2.08) 0.04 40 1.26(077~2.07) 036 154  1.46(1.06~2.00) 0.02
1s2228001
AA 140 80 Z 40 Z 110 E 3
AC 164 82  0.88(0.60~1.28) 0.49 25 0.53(031~0.92) 003 125  0.97(0.67~1.37) 0.86
cC 46 25 0.95(0.51~1.66) 0.86 11 0.84(0.40~1.76)  0.64 39 1.08(0.66~1.77) 0.76
AC/CC 210 107 0.89(0.62~1.28)  0.53 36 0.60(0.36~0.99) 005 164  0.99(0.72~1.37) 0.97
15238406
GG 108 52 e i 23 el 78 Z R
GT 170 91  1.11(0.73~1.69)  0.62 38 1.05(0.59~1.86)  0.87 139  1.13(0.78~1.64) 0.51
TT 72 44 1.27(0.77~2.09) 0.35 15 0.98(0.48~2.00) 095 57  1.10(0.70~1.73)  0.69
GT/TT 242 135 1.16(0.78~1.72)  0.46 53 1.03(0.60~1.76) 092 196  1.12(0.79~1.59)  0.52
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