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Abstract 

Organic anion transporter polypeptides (OATPs, SLCOs) are involved in the uptake of 

conjugates steroid hormones such as estrone-3-sulfate. It has been suggested that the 

expression of OATPs in breast tissues could impact breast carcinogenesis and tumor 

pathology. The nuclear receptor pregnane X receptor PXR is involved in the regulation of 

SLCO1A2 expression. We investigated 31 variants located in PXR, SLCO1A2, SLCO1B1, 

SLCO1B3 and SLCO2B1 for an association with breast cancer risk and/or histo-pathological 

tumor characteristics. Polymorphisms were selected on the basis of a known or potential 

functional consequence and an allele frequency >2%. Genotyping was performed by matrix 

assisted laser desorption/ionization time-of-flight mass spectrometry using the GENICA 

population-based breast cancer case control collection comprising 1021 cases and 1015 age 

matched controls. Statistical analysis was performed by SAS and all tests were two-sided. 

None of the 31 analyzed transporter and PXR polymorphisms showed an association with 

breast cancer risk or tumor characteristics. Our data suggest that among the many known 

transporters common variations of PXR, SLCO1A2, SLCO1B1, SLCO1B3 and SLCO2B1 do 

not contribute to breast carcinogenesis. 

 

 

 

 

 

 

 

 

 

 



 

Introduction 

The mammary gland is an estrogen target tissue and plasma levels of estradiol have been 

linked with breast cancer risk [1]. The metabolite estrone-3-sulfate is considered one of the 

major precursors of active estrogen in postmenopausal women [2]. Estrone-3-sulfate levels 

are significantly higher in malignant tissue, resulting in increased levels of 17beta-estradiol 

[3]. Due to the hydrophilic nature of this compound it is likely that an uptake transporter is 

needed to facilitate the transmembrane entry into tissue such as breast [4]. Recently, the 

interplay between the nuclear receptor pregnane X receptor (PXR) and the uptake transporter 

organic anion transporter polypeptide 1A2 (OATP1A2, gene symbol SCLO1A2) has been 

reported to enhance estrogen effects in breast cancer [5]. The induction of OATP1A2 by the 

PXR activator rifampin was associated with increased uptake of estrone-3-sulfate, an effect 

that could be abrogated by small interfering RNA targeting the PXR. The identification of a 

PXR response element in the SCLO1A2 gene followed by PXR-SCLO1A2 chromatin 

immunopreciptation with anti PXR and the reversal of the effect by a potent PXR antagonist 

substantiated the cooperation between PXR and OATP1A2 [5]. mRNA and protein 

expression in breast cancer revealed closely correlated high PXR and OATP1A2 levels and 

suggested that PXR and its target gene OATP1A2 are histo-pathological markers of 

dedifferentiation and progression [6].  

The organic anion uptake transporter polypeptides (OATPs encoded by the SLCOs 

genes) belong to the superfamily of solute carriers [7-9]. They are expressed in various tissues 

including liver, kidney, brain, testis as well as breast and mediate the cellular uptake of a 

broad range of endogenous substrates (e.g. bile acids, thyroide hormones, conjugated steroids 

including estradiol-17beta-glucuronide and estrone-3-sulfate) and drugs (e.g. antibiotics, 

nonsteroidal anti-inflammatory drugs, anti-cancer drug methotrexate) [10]. A number of 

naturally occurring sequence variants has been identified in OATPs [11, 12] and PXR [13, 14] 

several of which are relatively common. In the case of OATP1B1, a hepatic estrone-3-sulfate 



 

uptake transporter, the genetic variations (e.g. 521 T>C, rs4149056) have been linked with 

decreased transport activity for an irinotecan derivative SN-38, pravastatin, estrone-3-sulfate 

and estradiol-17beta-glucuronide [15-17]. Since this OATP variant may alter the 

pharmacokinetics of drugs thereby contributing to the inter-individual variability of drug 

response and/or the development of side effects (e.g. statin-related myopathy), it is plausible 

to also question a putative role of uptake transporters for breast cancer risk [16, 18, 19]. Of 

note, estrone-3-sulfate is a substrate for a number of OTAPs including OATP1A2, OATP1B1, 

OATP1B3 as well as OATP2B1 and for all of these transporters functional relevant genetic 

variants have been reported [10, 20-23]. This notion is supported by recent findings from a 

whole genome scan and association study conducted with more than 37,000 cases and 40,000 

controls that revealed the sodium bicarbonate co-transporter SLC4A7 variant rs4973768 to be 

associated with increased breast cancer risk and tumor estrogen receptor status [24]. Given the 

biological plausibility and examples of transporter variants involved in health and disease we 

investigated whether variants at SLCOs as well as the xenobiotic and steroid hormone 

sensoring PXR may impact breast cancer risk and/or histo-pathological tumor characteristics. 

We explored this possibility for 23 SCLO polymorphisms (six at SLCO1A2, six at SLCO1B1, 

three at SLCO1B3, seven at SLCO2B1) and eight PXR polymorphisms for which functional 

consequences are known or suggested. Association studies have been performed with the 

population-based GENICA breast cancer case-control collection (1021 cases and 1015 

controls) from Germany. None of the polymorphisms showed an association neither with 

breast cancer risk nor with histo-pathological tumor characteristics. 

 

 

 

 

 



 

Material and methods 

 

Study population 

 

The GENICA study participants of the population-based breast cancer case-control study 

from the Greater Bonn Region, Germany, were recruited between 08/2000 and 9/2004 as 

described previously [25, 26]. In brief, there are 1143 incident breast cancer cases and 1155 

population controls matched in 5-year classes. Cases and controls were eligible if they were of 

Caucasian ethnicity, current residents of the study region and below 80 years of age. 

Information on known and supposed risk factors was collected for all participants via in-

person interviews. The response rate for cases was 88% and for controls 67%. DNA samples 

were available for 1021 cases (89%) and 1015 controls (88%). Characteristics of the study 

population regarding potential breast cancer risk factors include age at diagnosis (<50, ≥50 

years), menopausal status (premenopausal, postmenopausal), family history of at least one 

first degree relative with breast or ovarian cancer (yes, no), use of oral contraceptives (never, 

>0-<5, 5-<10, ≥10 years), use of hormone therapy (never, >0-<10, ≥10 years), body mass 

index (<20, 20-<25, 25-<30, ≥30 kg/m
2
) and smoking status (never, former, current) (Table 

1).  

Information on clinical and histo-pathological tumor characteristics was available for 

1011 (99%) breast cancer cases. The dataset included estrogen receptor status (positive, 

negative), progesterone receptor status (positive, negative), grading (G1, G2, G3), tumor size 

(T1, T2, T3, T4), histology (ductal, lobular, ductolobular) and nodal status (N0, N≥1) (Table 

1).  

The GENICA study was approved by the Ethic´s Committee of the University of Bonn. 

All study participants gave written informed consent. 

 



 

 

Isolation of DNA and genotyping 

 

Genomic DNA was extracted from heparinized blood samples (Puregene
TM

, Gentra Systems, 

Inc., Mineapolis, USA) as previously described [27]. Twenty-three polymorphisms located in 

SLCO1A2, SLCO1B1, SLCO1B3, and SLCO2B1 and eight polymorphisms in PXR were 

selected on the basis of a known or a potential functional consequence and an allele frequency 

of at least 2% in Caucasians. The polymorphisms SLCO1A2_-6159_A>G (rs11830638), 

SLCO1A2_-5948_G>A (rs4762818), SLCO1A2_-2800_A>G (rs2306231), SLCO1A2_-

423_G>A (rs3764043), SLCO1A2_37_A>G (rs10841795), SLCO1A2_516_T>G 

(rs11568563), SLCO1B1_-11939_T>C (rs17328763), SLCO1B1_-2229_C>T  (rs3829306), 

SLCO1B1_388_G>A (rs2306283), SLCO1B1_463_C>A (rs11045819), SLCO1B1_521_T>C 

(rs4149056), SLCO1B1_1929_C>A (rs34671512), SLCO1B3_-3954_G>A (rs7962265), SLCO1B3_-

1390_G>A (rs2138334), SLCO1B3_334_G>T (rs4149117), SLCO2B1_-8614_A>G (rs2851104), 

SLCO2B1_-5910_T>G (rs11236349), SLCO2B1_-4142_A>T (rs2712805), SLCO2B1_-2366_G>T 

(rs2851064), SLCO2B1_-1011_A>C (rs4100076), SLCO2B1_-71_C>T (rs2851069), 

SLCO2B1_935_G>A (rs12422149), SLCO2B1_1457_C>T (rs2306168), PXR_-25385_C>T 

(rs3814055), PXR_-24381_A>C (rs1523127), PXR_-24113_G>A (rs2276706), PXR_252_A>G 

(rs1464603), PXR_7635_A>G (rs6785049), PXR_8055_C>T (rs2276707), PXR_10799_G>A 

(rs1054191) and PXR_11156_A>C (rs3814057) were subjected to genotyping of all 2036 DNA 

samples which are available from the GENICA collection. Genotyping was performed by 

matrix assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF 

MS) as described previously [27, 28]. A Sequenom Compact MALDI-TOF MS was used for 

data acquisitions from the SpectroCHIP. Genotyping calls were made with MASSARRAY 

RT software v 3.0.0.4 (Sequenom, San Diego, CA, USA). For quality control repeated 

analyses were performed for 20% randomly selected samples. Primers were synthesized by 

Metabion International AG, Martinsried, Germany, sequences are available on request. 



 

 

Statistical analyses 

 

SLCO1A2, SLCO1B1, SLCO1B3, SLCO2B1 and PXR genotype frequencies were tested for 

Hardy-Weinberg equilibrium. Associations between genetic variables and breast cancer risk 

were analyzed by conditional logistic regression adjusted for six potential epidemiological 

breast cancer risk factors (menopausal status, family history of breast cancer, use of oral 

contraceptives, use of hormone therapy, body mass index and smoking). Subsequently 

subgroup analysis was performed for these six epidemiological variables. Additionally, the 

associations between SLCO1A2, SLCO1B1, SLCO1B3, SLCO2B1 and PXR genotypes and 

seven clinical and histo-pathological tumor characteristics (estrogen receptor status, 

progesterone receptor status, HER2 status, grading, tumor size, histology and node status) of 

breast cancer cases were analyzed by conditional logistic regression and chi square test. All 

tests were two-sided. To correct for multiple testing we divided the significance level of 0.05 

by the number of tested variables. In case of epidemiological variables 0.05 was divided by 

six and thus P-values < 0.008 were considered significant. Accordingly for the seven tumor 

characteristics P-values < 0.007 were considered significant. Risk estimates were given as 

odds ratios (OR) and 95% confidence interval (CI). Haplotypes of SLCO1A2, SLCO1B1, 

SLCO1B3, SLCO2B1 and PXR  were estimated using Haploview 4.1 [29]. All other statistical 

analyses were done using SAS v 9.1.3 (SAS Institute Inc., Cary, NC, USA). 

 

 

Results 

 

We analyzed six polymorphisms located in SLCO1A2, six polymorphisms located in 

SLCO1B1, three polymorphisms located in SLCO1B3, eight polymorphisms located in 



 

SLCO2B1 and eight polymorphisms located in PXR using MALDI-TOF MS. Call rates were 

>98% and repeated analyses of 20% of randomly selected samples showed 100% 

concordance. Genotype frequencies of cases and controls met Hardy-Weinberg equilibrium. 

Statistical analyses revealed that none of these polymorphisms is association with breast 

cancer risk in general (Table 2) or in subgroup analyses with respect to menopausal status, 

family history of breast cancer, use of oral contraceptives, use of hormone therapy, body mass 

index and smoking (data not shown). Moreover, none of the 31 polymorphisms showed an 

association with histo-pathological characteristics of breast tumors considering estrogen 

receptor, progesterone receptor and HER2 status, grading, tumor size, histology as well as 

node status (data not shown). Furthermore, haplotype analyses revealed no association 

between SLCO1A2, SLCO1B1, SLCO1B3, SLCO2B1 and PXR haplotypes and breast cancer 

risks (data not shown). 

 

 

Discussion 

To the best of our knowledge this is the first study on a potential role of SLCO and PXR 

polymorphisms in breast cancer risk and/or histo-pathological tumor characteristics. We 

challenged this question due to known biological roles of OATP2 and PXR in breast cancer as 

well as known pharmacokinetic effects of OATP1B1 variants [5, 6, 15-17]. Yet, none of the 

investigated polymorphisms in SLCO1A2, SLCO1B1, SLCO1B3 and SLCO2B1 and none of 

the investigated PXR polymorphisms was associated with over all breast cancer risk or any of 

the subgroup risks addressed by menopausal status, family history of breast cancer, use of oral 

contraceptives, use of hormone therapy, body mass index and smoking. With respect to breast 

tumor characteristics i.e. estrogen receptor, progesterone receptor and HER2 status, grading, 

tumor size, histology and nodal status also no association has been observed. Our study had 

an 80 % power to detect a minimum OR of 1.4 for the 31 polymorphisms (α = 0.05, two sided 



 

test). Our finding of a lack of breast cancer risk association with SLCO1A2, SLCO1B1, 

SLCO1B3 and SLCO2B1 as well as PXR polymorphisms is of relevance because transporters 

and their translational modifiers are key players in the uptake and elimination of endogenous 

substrates, xenobiotics and drugs. While we limited our analyses to polymorphism of a small 

number of uptake transporters of organic anions (OATPs) it is of note that at least 5% (>2000) 

of all genes are transporter related consistent with their biological significance and their role 

in cell homeostasis [9]. We therefore cannot exclude that breast cancer susceptibility and/or 

tumor characteristics may be conferred by variants in other solute carriers (e.g. other OATPs, 

OATs, OCTs) and/or in ATP-binding cassette membrane transporters (e.g. ABCB and 

ABCC) or variants in other related gene [10, 20], as is has been shown for sodium bicarbonate 

co-transporter SLC4A7 [24]. 
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Table 1  Breast tumor characteristics and epidemiologic baseline information of the GENICA study 

population 
 

     

  Cases Controls ORa (95% CI) 
  n (%) n (%)  
       

       

Tumor characteristics       

Estrogen receptor status positive 755 (77.8)    

 negative 216 (22.2)    
       

Progesterone receptor status positive 678 (70.0)    

 negative 291 (30.0)    
       

Grading G1 77 (8.2)    

 G2 567 (60.4)    

 G3 295 (31.4)    
       

Tumor size T1 582 (61.9)    

 T2 289 (30.7)    

 T3 30 (3.2)    

 T4 39 (4.2)    
       

Histology ductal 634 (69.5)    

 lobular 177 (19.4)    

 ductolobular 101 (11.1)    
       

Nodal status N0 602 (63.8)    

 ≥ N1 342 (36.2)    

       
Epidemiological variables       

Age (years) < 50 225 (22.6) 226 (22.3)  
 ≥ 50 796 (77.3) 789 (77.7)  
       

Menopausal status Pre 248 (24.8) 235 (23.6) 1.00b 

 Post 753 (75.2) 762 (76.4) 0.90 (0.65-1.24) 
       

Family history of breast No 845 (84.4) 914 (91.7) 1.00b 

cancer Yes 156 (15.6) 83 (8.3) 2.04 (1.53-2.70) 
       

Use of oral contraceptives  Never 372 (36.5) 368 (36.3) 1.00b 

(years) > 0 < 5 180 (17.7) 185 (18.3) 0.97 (0.74-1.28) 
 5 < 10 134 (13.1) 120 (11.8) 1.11 (0.81-1.52) 
 ≥ 10 333 (32.7) 340 (33.6) 0.97 (0.76-1.25) 
       

Use of hormone replacement Never 506 (49.8) 509 (50.3) 1.00b 
therapy (years) > 0 < 10 245 (24.1) 290 (28.6) 0.86 (0.68-1.09) 
 ≥ 10 266 (26.1) 214 (21.1) 1.36 (1.05-1.76) 
       

Body mass index (kg/m2) < 20 88 (8.8) 70 (7.2) 1.28 (0.91-1.81) 
 20 < 25 459 (45.9) 464 (46.4) 1.00b 
 25 < 30 302 (30.1) 319 (32.0) 0.99 (0.80-1.22) 
 ≥ 30 152 (15.2) 144 (14.4) 1.08 (0.83-1.42) 
       

Smoking Never 586 (57.5) 555 (54.7) 1.00b 
 Former 192 (18.8) 215 (21.2) 0.95 (0.75-1.19) 

 Current 242 (23.7) 245 (24.1) 0.84 (0.66-1.06) 
       

 

The table includes all patients for whom genomic DNA was available. 



 

Abbreviations: CI = confidence interval, OR = odds ratio 

aOR conditional on age in 5-year groups adjusted for menopausal status, family history of breast 

cancer, use of oral contraceptives, use of hormone replacement therapy, body mass index, and 

smoking 

bReference 

 
 

 

 

 
Table  2. Genotype frequencies and risk estimates of polymorphisms located in SLCO1A2,  
SLCO1B1, SLCO1B3,  SLCO2B1 and PXR in breast cancer cases and controls 
 

     

 Genotype Controls 
n (%) 

Cases 
n (%) 

OR (95% CI)a 

     

     

SLCO1A2_-6159_A>G AA 770 (77.1) 781 (77.0) 1.00b 
(rs11830638) AG 209 (21.0) 220 (21.7) 1.07 (0.86-1.33) 
 GG 19 (1.9) 13 (1.3) 0.69 (0.33-1.45) 
     

SLCO1A2_-5948_G>A GG 771 (38.3) 781 (38.8) 1.00b 
(rs4762818) GA 211 (21.1) 223 (22.0) 1.08 (0.87-1.34) 
 AA 17 (1.7) 11 (1.1) 0.65 (0.29-1.46) 
     

SLCO1A2_-2800_A>G AA 478 (47.9) 490 (48.9) 1.00b 
(rs2306231) AG 417 (41.7) 415 (41.4) 0.97 (0.80-1.17) 
 GG 104 (10.4) 97 (9.7) 0.89 (0.65-1.21) 
     

SLCO1A2_-423_G>A GG 962 (96.8) 971 (96.2) 1.00b 
(rs3764043) GA 32 (3.2) 37 (3.7) 1.13 (0.69-1.85) 
 AA 0 1 (0.1) - 
     

SLCO1A2_37_A>G AA 752 (75.3) 751 (74.0) 1.00b 
(rs10841795) AG 228 (22.9) 239 (23.6) 1.02 (0.82-1.26) 

 GG 18 (1.8) 24 (2.4) 1.35 (0.72-2.51) 
     

SLCO1A2_516_T>G TT 897 (89.4) 889 (88.5) 1.00b 
(rs11568563) TG 106 (10.6) 116 (11.5) 1.13 (0.85-1.50) 
 GG 0 0 - 
     

SLCO1B1_-11939_T>C TT 668 (67.8) 649 (66.4) 1.00b 

(rs17328763) TC 290 (29.4) 301 (30.8) 1.06 (0.87-1.29) 
 CC 28 (2.8) 43 (2.8) 1.46 (0.89-2.40) 
     

SLCO1B1_-2229_C>T CC 872 (88.2) 870 (87.4) 1.00b 
(rs3829306) CT 112 (11.3) 124 (12.5) 1.14 (0.86-1.49) 
 TT 5 (0.5) 1 (0.1) - 
     

SLCO1B1_388_G>A GG 345 (35.5) 324 (34.5) 1.00b 
(rs2306283) GA 479 (49.3) 466 (49.5) 1.03 (0.85-1.26) 
 AA 148 (15.2) 150 (16.0) 1.08 (0.82-1.42) 
     

SLCO1B1_463_C>A CC 706 (71.2) 703 (71.4) 1.00b 
(rs11045819) CA 264 (26.6) 257 (26.1) 0.97 (0.79-1.18) 
 AA 22 (2.2) 25 (2.5) 1.10 (0.61-1.99) 
     

SLCO1B1_521_T>C TT 700 (71.6) 677 (69.3) 1.00b 
(rs4149056) TC 249 (25.5) 273 (27.9) 1.12 (0.92-1.38) 



 

 CC 29 (3.0) 27 (2.8) 0.98 (0.57-1.68) 
     

SLCO1B1_1929_C>A CC 880 (88.8) 896 (90.4) 1.00b 
(rs34671512) CA 109 (11.0) 92 (9.3) 0.83 (0.61-1.11) 
 AA 2 (0.2) 3 (0.3) - 
     

SLCO1B3_-3954_G>A GG 302 (30.6) 274 (28.1) 1.00b 
(rs7962265) GA 500 (50.6) 505 (51.7) 1.14 (0.93-1.41) 
 AA 186 (18.8) 197 (20.2) 1.18 (0.91-1.54) 
     

SLCO1B3_-1390_G>A GG 198 (20.8) 204 (21.4) 1.00b 
(rs2138334) GA 488 (51.2) 499 (52.4) 1.00 (0.79-1.27) 

 AA 267 (28.0) 249 (26.2) 0.90 (0.69-1.17) 
     

SLCO1B3_334_G>T GG 712 (72.3) 698 (70.6) 1.00b 
(rs4149117) GT 255 (25.9) 265 (26.8) 1.08 (0.89-1.33) 
 TT 18 (1.8) 25 (2.6) 1.38 (0.74-2.57) 
     

SLCO2B1_-8614_A>G AA 385 (39.2) 363 (36.8)  1.00b 

(rs2851104) AG 449 (45.8) 448 (45.4) 1.06 (0.87-1.29) 
 GG 147 (15.0) 175 (17.7) 1.29 (0.99-1.68) 
     

SLCO2B1_-5910_T>G TT 621 (63.3) 630 (60.4) 1.00b 
(rs11236349) TG 313 (31.9) 293 (29.7) 0.92 (0.75-1.12) 
 GG 47 (4.8) 62 (6.3) 1.33 (0.89-1.97) 
     

SLCO2B1_-4142_A>T AA 687 (69.9) 657 (66.6) 1.00b 
(rs2712805) AT 262 (26.7) 286 (29.0)  1.16 (0.95-1.42) 
 TT 34 (3.5) 43 (4.4) 1.34 (0.84-2.13) 
     

SLCO2B1_-2366_G>T GG 685 (69.8) 657 (66.6) 1.00b 
(rs2851064) GT 263 (26.8) 286 (29.0) 1.16 (0.95-1.41) 
 TT 34 (3.5) 43 (4.4) 1.33 (0.84-2.12) 
     

SLCO2B1_-1011_A>C AA 676 (68.8) 668 (67.8) 1.00b 
(rs4100076) AC 276 (28.1) 271 (27.5) 0.98 (0.80-1.20) 
 CC 31 (3.2) 46 (4.7) 1.53 (0.96-2.45) 
     

SLCO2B1_-71_C>T CC 390 (39.7) 370 (37.6) 1.00b 
(rs2851069) CT 446 (45.3) 441 (44.8) 1.04 (0.86-1.27) 

 TT 147 (15.0) 174 (17.6) 1.27 (0.98-1.66) 
     

SLCO2B1_935_G>A GG 779 (79.3) 798 (80.9) 1.00b 
(rs12422149) GA 186 (18.9) 174 (17.6) 0.91 (0.72-1.14) 
 AA 17 (1.7) 15 (1.5) 0.86 (0.42-1.74) 
     

SLCO2B1_1457_C>T CC 932 (95.3) 941 (96.0) 1.00b 

(rs2306168) CT 46 (4.7) 39 (4.0) 0.89 (0.58-1.38) 
 TT 0 0 - 
     

PXR_-25385_C>T CC 384 (37.9) 383 (37.6)  1.00b 
(rs3814055) CT 497 (49.0)  487 (47.7)  0.98 (0.81-1.19) 
 TT 133 (13.1)  150 (14.7) 1.11 (0.84-1.46)  
     

PXR_-24381_A>C AA 390 (38.5) 386 (37.8) 1.00b 
(rs1523127) AC 483 (47.7) 479 (47.0) 1.00 (0.83-1.22) 
 CC 140 (13.8) 155 (15.2) 1.09 (0.83-1.43) 
     

PXR_-24113_G>A GG 400 (39.5) 388 (38.0) 1.00b 
(rs2276706) GA 485 (47.8) 482 (47.3) 1.02 (0.84-1.24) 
 AA 129 (12.7) 150 (14.7) 1.17 (0.89-1.55) 
     

PXR_252_A>G AA 467 (46.1) 484 (47.5) 1.00b 



 

(rs1464603) AG 451 (44.5) 446 (43.8) 0.96 (0.80-1.16) 
 GG 95 (9.4) 89 (8.7) 0.86 (0.62-1.19) 
     

PXR_7635_A>G AA 391 (38.6) 421 (41.3) 1.00b 
(rs6785049) AG 486 (48.0) 471 (46.2) 0.90 (0.74-1.09) 

 GG 135 (13.3) 128 (12.6) 0.88 (0.67-1.17) 
     

PXR_8055_C>T CC 690 (68.1) 682 (67.0) 1.00b 
(rs2276707) CT 292 (28.8) 310 (30.5) 1.08 (0.89-1.31) 
 TT 31 (3.1) 26 (2.6) 0.84 (0.49-1.44) 
     

PXR_10799_G>A GG 754 (74.4) 767 (75.2) 1.00b 

(rs1054191) GA 239 (23.6) 235 (23.0) 0.97 (0.79-1.20) 
 AA 20 (2.0) 18 (1.8) 0.87 (0.45-1.70) 
     

PXR_11156_A>C AA 703 (69.7) 687 (67.4) 1.00b 
(rs3814057) AC 277 (27.4) 308 (30.2) 1.15 (0.94-1.40) 
 CC 29 (2.9) 25 (2.4) 0.83 (0.48-1.44) 
     

 

aOR conditional on age in 5-year classes, adjusted for menopausal status, family history of breast 

cancer, use of oral contraceptives, body mass index and smoking 

bReference 

Abbreviations: CI = confidence interval, OR = odds ratio 

 

 

 
 

 


