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Abstract: CCDC170 and ESR1, located at 6g25.1, were associated with breast cancer (BC) risk by genome-wide as-
sociation studies. Our goal was to validate the association between CCDC170-ESR1 polymorphisms and BC risk in
the population of northwestern China. A case-control study of 551 patients with BC and 577 control individuals was
conducted from January 2011 to November 2014. We analyzed five BC-associated single nucleotide polymorphisms
(SNPs) identified in CCDC170-ESR1 by previous studies. Logistic regression models were used to derive odds ratios
(ORs) and 95% confidence intervals after adjusting for body mass index and age. The minor alleles of rs3757318,
rs3734805, and rs2046210 were associated with increased BC risk (OR = 1.30, p = 0.005; OR = 1.28, p = 0.006;
OR = 1.20, p = 0.033, respectively) in an allelic model analysis. Those three SNPs had a coincident significant as-
sociation with increased BC risk in genetic models and stratification analyses. A new haplotype, “CT”, was associ-
ated with a 1.31-fold increased risk of BC (OR = 1.31, p = 0.006). The “C” allele of rs9383951 was associated with
a reduced risk of BC (OR = 0.69, p = 0.048) in estrogen receptor-positive individuals under the log-additive model.
Our data provide new evidence of the association between CCDC170-ESR1 and BC susceptibility in the population

of northwestern China.
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Introduction

Breast cancer (BC) is the most frequently diag-
nosed cancer and the leading cause of cancer
deaths among females. It now represents one
in four of all cancers in women. According to
GLOBOCAN 2012, 187,213 individuals were
diagnosed with BC in China, and 47,984 indi-
viduals died; the incidence was ranked first
(age-standardized incidence rate = 22.1 per
100,000), and the mortality rate was ranked
sixth (age-standardized mortality rate = 5.4 per
100,000) [1, 2]. BC is a complex disease that is
associated with environmental and genetic fac-
tors. Previous studies have identified multiple
genetic loci with important roles in the etiology
of BC [3-5].

The estrogen receptor 1 (ESR1) locus, which
encodes estrogen receptor (ER)x, has been a
focus of attention because of the roles of estro-

gen in determining the risk of BC, osteoporosis,
and other diseases [6, 7]. Recent studies
reported that the single nucleotide polymor-
phism (SNP) rs2046210, which is located 180
kb upstream of the transcription start site of
the first exon, 6 kb downstream of CCDC170,
and 29 kb upstream of the first un-translated
region of ESR1, increased the BC risk in a
genome-wide association study of the popula-
tion of eastern Asia [5, 8]. Further study con-
firmed that the SNP at 6g25.1 with the lowest
p-value (rs3757318; p = 2.9 x 10°) lies ~200
kb upstream of ESR1 in an intron of CCDC170
and found that rs3757318 is only weakly cor-
related with rs2046210 in Europeans (1> =
0.088), although those two SNPs are more
strongly correlated in the East Asian population
(r?=0.48 in HapMap CHB) [9, 10]. Recent stud-
ies have shown that SNPs near CCDC170, an
open reading frame immediately upstream of
ESR1, are associated with an increased risk of
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Table 1. Basic characteristics of the control individuals and patients with breast cancer

Characteristic Control (N=577) Case (N=551) p-value
Mean age + SD 48.79+8.29 (N=577) 49.09+11.02 (N=551) 0.613°
Mean BMI £ SD 22.95+3.21 (N=549) 22.52+2.84 (N=459) 0.027°
Clinical stage (TNM)

1-2 348 (63.2)

34 148 (26.9)

Missing 55 (9.9)
Estrogen receptor (ER) status

ER+ 292 (53.0)

ER- 136 (24.7)

Missing 123 (22.3)
Progesterone receptor (PR) status

PR+ 247 (44.8)

PR- 180 (32.7)

Missing 124 (22.5)

SD: Standard deviation. 2p value was calculated by Welch’s t-test. °p value was calculated by Student’s t-test. Clinic stage refer-
ence: international unifying new TNM classification from Union for International Cancer Control. BMI: Body mass index (weight

[kgl/height [m]?).

BC in the East Asian population. The risk was
also present in the western population, in which
CCDC170 was highly correlated with ESR1 [5,
6]. Later research found that the CCDC170-
ESR1 intergenic region also influenced the pro-
gression and survival of Japanese patients with
BC [8].

This case-control study of 551 patients with BC
and 577 control individuals from northwestern
China was conducted to assess the associa-
tions between BC risk and CCDC170-ESR1
polymorphisms located at 6g25.1, which were
previously associated with BC susceptibility in
some genome-wide association studies of East
Asian or European populations.

Materials and methods
Study participants

This study was based on a case-control study
of BC conducted in northwestern China. We
recruited patients with BC and healthy women
into this molecular epidemiological study at the
Tang Du Hospital and the First Affiliated
Hospital of Xi'an Jiao Tong University from
January 2011 to November 2014. The eligible
patients were recently diagnosed with histolog-
ically confirmed BC. Patients with other cancers
who underwent radiotherapy or chemotherapy
were excluded. Finally, 551 patients were
included in the study and successfully geno-
typed. We also recruited a random sample of
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unrelated healthy individuals during the same
period from the same hospitals. The control
population was matched with the case popula-
tion based upon age and ethnicity and had no
history of cancer. This minimized the presence
of factors that could influence the mutation
rate, thus maximizing the study’s power. Finally,
we selected 577 unrelated healthy women to
serve as controls. All participants were women
at least 18 years of age with good mental con-
dition and no genetic relation going back three
generations.

Clinical and demographic data

A standardized epidemiological questionnaire
including residential region, age, smoking sta-
tus, alcohol use, ethnicity, education status,
and family history of cancer was used to collect
personal data through in-person interviews. For
the patients, related information was collected
through a consultation with the treating physi-
cians or a medical chart review. BC staging
relies on the TNM system designed jointly by
the Union International Cancer Control [11].
The main clinical information and demographic
characteristics are shown in Table 1. The alpha-
fetoprotein and plasma carcinoembryonic anti-
gen were tested to make sure that no partici-
pants in the control group suffered from any
cancers. Venous blood samples (5 ml) and
signed informed consent were obtained from
each participant. All blood samples were quick-
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Table 2. Basic information on the five SNPs and Pearson Chi-square test at 6925.1 between

CCDC170-ESR1

SNPs Chr  Position Nearby Gene Distance A/B MAF-control MAF-case HWE-p OR 95%Cl p-x?
rs3757318 6 151955806 CCDC170 08886128215 A/G 0.286 0.247 0.656 1.30 1.08-1.56 0.005*
rs3734805 6 151981043 CCDC170 124123112978 C/A 0.315 0.300 0.922 1.28 1.08-1.53 0.006*
rs2046210 6 151990059 CCDC170-ESR1 -6038]|[-180320 T/C 0.351 0.363 0.858 1.20 1.02-1.42 0.033*
rs9383938 6 152029050 CCDC170-ESR1 -45029][-141329 T/G 0.405 0.375 0.860 1.09 0.92-1.29 0.322
rs9383951 6 152337306 ESR1 166927128793 C/G 0.089 0.105 0.663 0.89 0.67-1.17 0.392

A/B: Minor/major alleles based on the control sample frequencies. HWE: Hardy-Weinberg equilibrium test among controls. *p < 0.05 indicates statistical significance. A:
Minor alleles. B: Major alleles. SNPs: Single nucleotide polymorphisms. Chr: Chromosome. MAF: Minor allele frequency. OR: Odds ratio. Cl: Confidence interval.

ly frozen in liquid nitrogen and stored at -80°C.
This study was approved by the ethics commit-
tee of Northwest University.

SNP selection and genotyping

Using the HapMap database, five candidate
SNPs (rs3757318, rs3734805, rs2046210,
rs9383938, and rs9383951) in CCDC170-
ESR1 with minor allele frequencies > 5% in the
Asian population and previously published
associations with BC were selected by previous
studies [12-14]. The phenol-chloroform extrac-
tion method was performed to extract genomic
DNA from whole blood [15]. The concentration
of DNA was measured by spectrometry (DU530
UV/VIS™ gpectrophotometer, Beckman Instru-
ments, Fullerton, CA, USA). We used the Sequ-
enom MassARRAY® Assay Design 3.0 Software
to design a Multiplexed SNP MassEXTEND®
assay [16]. SNP genotyping using the standard
protocol recommended by the manufacturer
was performed using Sequenom MassARRAY®
RS1000. The SequenomTyper 4.0 Software™
was used to perform data management and
analyses [16, 17].

Statistical analysis

Differences in demographic characteristics
between the cases and controls were evaluat-
ed by the Chi-square test (for categorical vari-
ables) or the Student’s t-test (for continuous
variables) [18]. Hardy-Weinberg equilibrium
(HWE) of each SNP was tested by goodness-of-
fit x2 test to compare the expected frequency of
genotypes in controls among the controls. All
the minor alleles were deemed risk alleles for
BC susceptibility. Associations between the
genotypes and BC risk were estimated by com-
puting odds ratios (ORs) and 95% confidence
intervals (Cls) evaluated by five genetic models
(co-dominant, dominant, recessive, over-domi-
nant, log-additive model) using unconditional
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logistic regression adjusted for body mass
index (BMI) and age [19]. Linkage disequilibri-
um (LD) analysis was done using genotype data
from all the subjects. The pattern of LD was
analyzed using D’ and the haplotypes of the
candidate SNPs were analyzed using Haploview
v4.2. All statistical tests were two-sided. A
p-value < 0.05 was considered statistically sig-
nificant, and a p-value < 0.1 was considered a
possible trend that could be explored further in
larger study groups. Statistical analyses of
demographic characteristics were performed
using Windows software with the SPSS 17.0
statistical packages (SPSS, Chicago, IL). Other
statistical analyses were performed using the
PLINK software package (version 1.07).

Results
Characteristics of the study participants

This case-control study included 551 patients
with BC and 577 control individuals. Student t
test was used to determine the differences in
age at diagnosis and BMI between case and
control groups. There was no significant differ-
ence in the age distributions between the
cases and controls (p = 0.613). The mean age
was 49.09 years and 48.79 years for the case
and control groups, respectively. Additionally,
there was a significant difference in the BMI
distributions (p = 0.027). The mean BMI was
22.52 and 22.95 for the case and control
groups, respectively; so the BMI was adjusted
for the logistic regression models. The basic
characteristics and population stratification
are listed in Table 1.

Association between the SNPs and BC risk

All five SNPs conformed to Hardy-Weinberg pro-
portions among the controls (p > 0.05). We
compared the frequency distributions of the
alleles between the cases and the controls by
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Table 3. Single loci association with breast cancer risk (logistic regression adjusted by age and BMI)

SNPs Model Genotype Control Case OR (95% Cl) p-value AIC BIC
rs3757318 Co-dominant G/G 308 (56.5%) 226 (49.6%) 1 0.01* 13754 1400
A/G 207 (38%) 185 (40.6%) 1.21(0.93-1.58)
A/A 30 (5.5%) 45 (9.9%) 2.07 (1.26-3.39)
Dominant G/G 308 (56.5%) 226 (49.6%) 1 0.03* 13778 13975
A/G-A/A 237 (43.5%) 230 (50.4%) 1.32(1.03-1.69)
Recessive G/G-A/G 515 (94.5%) 411 (90.1%) 1 0.008* 1375.4 1395.1
A/A 30 (5.5%) 45 (9.9%) 1.91 (1.18-3.09)
Over-dominant  G/G-A/A 338 (62%) 271 (59.4%) 1 0.44 1381.9 1401.6
A/G 207 (38%) 185 (40.6%) 1.11(0.86-1.43)
Log-additive — 1.33(1.09-1.62) 0.005* 1374.6 1394.2
rs3734805 Co-dominant A/A 269 (49%) 196 (42.7%) 1 0.019* 1386.2 1410.8
C/A 229 (41.7%) 198 (43.1%) 1.18 (0.90-1.54)
Cc/C 51 (9.3%) 65 (14.2%)  1.79(1.19-2.71)
Dominant A/A 269 (49%) 196 (42.7%) 1 0.047* 1388.1 14078
C/A-C/C 280 (51%) 263 (57.3%) 1.29 (1.00-1.66)
Recessive A/A-C/A 498 (90.7%) 394 (85.8%) 1 0.011* 1385.7 1405.3
Cc/C 51 (9.3%) 65 (14.2%) 1.66 (1.12-2.45)
Over-dominant  A/A-C/C 320 (58.3%) 261 (56.9%) 1 0.71 1392 1411.6
C/A 229 (41.7%) 198 (43.1%) 1.05(0.81-1.35)
Log-additive - 1.29 (1.07-1.55) 0.008* 1385 1404.6
rs2046210 Co-dominant Cc/C 223 (40.6%) 159 (34.6%) 1 0.038* 13876 1412.1
c/T 252 (45.9%) 217 (47.3%) 1.19 (0.90-1.56)
/T 74 (13.5%) 83(18.1%) 1.63(1.12-2.37)
Dominant c/C 223 (40.6%) 159 (34.6%) 1 0.056  1388.4 1408.1
C/T-T/T 326 (59.4%) 300 (65.4%) 1.29 (0.99-1.66)
Recessive C/C-C/T  475(86.5%) 376 (81.9%) 1 0.025* 13871  1406.7
/T 74 (13.5%) 83(18.1%) 1.48(1.05-2.09)
Over-dominant ~ C/C-T/T 297 (54.1%) 242 (52.7%) 1 0.81 1392 1411.7
C/T 252 (45.9%) 217 (47.3%) 1.03(0.80-1.32)
Log-additive - 1.26 (1.05-1.50) 0.012* 1385.8 1405.5
rs9383938 Co-dominant G/G 211 (38.4%) 176 (38.6%) 1 0.34 13874 14119
G/T 256 (46.6%) 197 (43.2%) 0.92(0.70-1.21)
/T 82 (14.9%) 83(18.2%)  1.21(0.84-1.75)
Dominant G/G 211 (38.4%) 176 (38.6%) 1 0.96 13875  1407.2
G/T-T/T  338(61.6%) 280 (61.4%) 0.99(0.77-1.28)
Recessive G/G-G/T 467 (85.1%) 373 (81.8%) 1 0.17 1385.7 1405.3
ival 82 (14.9%) 83(18.2%) 1.26 (0.90-1.77)
Over-dominant  G/G-T/T 293 (53.4%) 259 (56.8%) 1 0.29 1386.4 1406
G/T 256 (46.6%) 197 (43.2%) 0.87 (0.68-1.12)
Log-additive 1.06 (0.89-1.27) 0.5 1387.1  1406.7
rs9383951 Co-dominant G/G 442 (80.5%) 379 (82.8%) 1 0.74 1391.7 1416.3
G/C 102 (18.6%) 76 (16.6%) 0.89 (0.64-1.23)
c/C 5 (0.9%) 3(0.7%) 0.77 (0.18-3.28)
Dominant G/G 442 (80.5%) 379 (82.8%) 1 0.45 1389.8 1409.4
G/C-C/C 107 (19.5%) 79 (17.2%)  0.88(0.64-1.22)
Recessive G/G-G/C 544 (99.1%) 455 (99.3%) 1 0.75 1390.3  1409.9
c/C 5 (0.9%) 3(0.7%) 0.79 (0.19-3.35)
Over-dominant  G/G-C/C 447 (81.4%) 382 (83.4%) 1 0.48 1389.9 1409.5
G/C 102 (18.6%) 76 (16.6%) 0.89 (0.64-1.24)
Log-additive - 0.89 (0.65-1.20) 0.43 1389.7 1409.4

*p < 0.05 indicates statistical significance. SNPs: Single nucleotide polymorphisms. OR: Odds ratio. Cl: Confidence interval. AIC: Akaike’s information criterion. BIC:
Bayesian information criterion.
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rs3757318
rs3734805 -
rs2046210
rs9383938 /
rs9383951

Block 1 (9 kh)

Figure 1. Linkage disequilibrium plots containing five
SNPs from 6g21.1. Red squares display statistically
significant associations between a pair of SNPs, as
measured by D’; darker shades of red indicate higher
D'.

Chi-square tests and found that the minor
alleles of three SNPs (rs3757318, rs3734805,
and rs2046210) were significantly associated
with increased BC risk under the allelic model
(OR = 1.30, Cl = 1.08-1.56, p = 0.005; OR =
1.28, Cl = 1.08-1.53, p = 0.006; OR = 1.20, CI
= 1.02-1.42, p = 0.033; respectively; Table 2).

We further analyzed the association between
each SNP and BC risk by unconditional logistic
regression analysis using five models (co-domi-
nant model, dominant model, recessive model,
over-dominant model, and log-additive model).
We found that the risk allele “A” of rs3757318
was associated with an increased risk of BC
based on the results of the co-dominant model
(OR=2.07,Cl =1.26-3.39, p = 0.01), the domi-
nant model (OR = 1.32, Cl = 1.03-1.69, p =
0.03), the recessive model (OR = 1.91, CI =
1.18-3.09, p = 0.008), and the log-additive
model (OR = 1.33, Cl = 1.09-1.62, p = 0.005).
The minor allele “C” of rs3734805 was associ-
ated with an increased BC risk under the co-
dominant model (OR = 1.18, Cl = 0.90-1.54, p
=0.019), the dominant model (OR = 1.29, Cl =
1.00-1.66, p = 0.047), the recessive model (OR
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=1.66, Cl = 1.12-2.45, p = 0.011), and the log-
additive model (OR = 1.29, Cl = 1.07-1.55, p =
0.008). The minor allele “T” of rs2046210 was
also associated with an increased risk of BC
based on the results of the co-dominant model
(OR = 1.19, CI = 0.90-1.56, p = 0.038), the
recessive model (OR = 1.48, Cl = 1.05-2.09, p
= 0.025), and the log-additive model (OR =
1.26, Cl = 1.05-1.50, p = 0.012). No associa-
tions were observed under any of the genetic
models for rs9383938 and rs9383951 (Table
3). Chicago, IL). LD analysis was done using
genotype data from all the subjects. One block
was detected among the CCDC170-ESR1 SNPs
by haplotype analysis. The block included two
SNPs (rs3734805 and rs2046210) with D’ =
0.94. The LD between two SNPs is the stan-
dardized D’ (red schemes) shown in Figure 1.
By the Chi-square test, we found that haplo-
types “AC” (p = 0.032) and “CT” (p = 0.006)
were significantly different between the cases
and the controls. Additionally, the haplotype
“CT” was significantly associated with a 1.31-
fold increase in BC risk (OR = 1.31, Cl = 1.08-
1.58, p = 0.006) by the logistic regression
adjusted by BMI and age (Table 4).

Subtype analyses based on clinical stage

We analyzed the association between each of
the five SNPs and BC risk by unconditional
logistic regression by clinical stage subgroups.
The results further confirmed that three SNPs
(rs3757318, rs3734805, and rs2046210)
were associated with an increased BC risk
(Table S1). The “CT” haplotype increased the
risk of BC in stage 1-2 by 35% (OR = 1.35, Cl =
1.09-1.68, p = 0.007) and increased the risk of
BC in stage 3-4 by 41% (OR = 1.44, Cl = 1.04-
1.91, p = 0.026) compared with the “AC” haplo-
type (Table S2).

Subtype analyses based on estrogen receptor
status and progesterone receptor status

Subgroup analyses of rs3757318, rs3734805,
rs2046210, rs9383938, and rs9383951 were
conducted according to the ER and progester-
one receptor (PR) status. Five models were also
applied for analyzing the association between
polymorphisms and BC, which was adjusted by
the age and BMI of the subjects, we found the
minor alleles of rs3757318, rs3734805, and
rs2046210 increased the BC risk in both the
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Table 4. The haplotypes of two SNPs (rs3734805 and rs2046210) and risk of breast cancer (adjust-
ed by age, and BMI)

Case-Control

Haplotype Freq. Case-Control Ratio Counts Frequencies X2 p? OR (95% Cl) p°
AC 0.606 653.2:466.8, 731.2:434.8 0.583,0.627 4.615 0.032* 1
CT 0.316 385.2:734.8,338.2:827.8 0.344,0.290 7.654 0.006* 1.31(1.08-1.58) 0.006*
AT 0.068 69.8:1050.2,84.8:1081.2 0.062,0.073 0.973 0.324 1.06(0.75-1.50) 0.74
CcC 0.01 11.8:1108.2,11.8:1154.2 0.011,0.010 0.012 0.914 0.98(0.36-2.67) 0.97

SNPs: Single nucleotide polymorphisms. p? for Chi-square test. OR: Odds ratio. Cl: Confidence interval. p® for logistic regression
adjusted by BMI and age. *p < 0.05 indicates statistical significance.

Table 5. ER and PR stratified analysis of the associations between each SNP and breast cancer risk
(adjusted by BMI and age)

Case (ER-) Control (ER+) Case (PR-) Control (PR+)
SNP ID X2 p-value X2 p-value
Acount Bcount Acount B count Acount Bcount Acount B count
rs3757318 89 181 172 406 0.887 0.346 110 248 151 339 0.008 0.978
rs3734805 106 166 207 375 0.925 0.336 130 230 183 311 0.078 0.780
rs2046210 119 153 244 338 0.253 0.615 152 208 211 283 0.020 0.886
rs9383938 116 156 230 348 0.624 0.429 143 213 203 291 0.073 0.787
rs9383951 34 238 42 538 6.302 0.012% 40 320 36 456 3.683 0.055

ER: Estrogen receptor. PR: progesterone receptor. SNP: Single nucleotide polymorphism. BMI: Body mass index (weight [kg]/height [m]?). *p < 0.05 indicates statistical
significance. A: Minor alleles. B: Major alleles.

ER subgroup and the PR subgroup. In addition, ER-negative patients, and the allele had no
we found that the minor allele “C” of rs9383951 association with PR status, clinic stages, and
significantly reduced the risk of BC (OR = 0.69, the overall case-control. That result might be
Cl = 0.47-1.00, p = 0.048) under the log-addi- due to differences among different regions of
tive model in the ER-positive individuals (Table Asia. Another study [21] found that rs3757318
S3). That phenomenon was not observed, how- and rs2046210 are in weak LD in the Asian
ever, in the ER-negative individuals or in the population (> = 0.50) and in the Caucasian
individuals with either PR status (Table S4). We population (r> = 0.09). Haplotype analyses of
used the Pearson Chi-square method to test those SNPs in the Chinese population found
whether there was a significant difference with- one protective haplotype, “GC”, which had a
in the ER and PR subgroups and found that only higher frequency in the cases (53%) and in the
rs9383951 was significantly different between controls (62%), and that haplotype showed a
the ER-negative and ER-positive patients (p = stronger association with BC in the Chinese
0.012; Table 5). population (p = 8.3 x 10*%, OR = 0.69). In our
study, an increased risk of BC was observed for
Discussion the haplotype “CT” involving rs3734805 and
] rs2046210 (OR = 1.31, p = 0.006), and stratifi-
In this case-control study of samples (551 cation analysis also found that effect in stage
cases and 577 controls) in drawn from the pop- 1-2 (OR = 1.35 p = 0.007) and in stage 3-4 (OR
ulation of northwestern China, we found that = 1.41 p = 0.026). We therefore conjecture that
three SNPs (rs3757318, rs3734805, and there is a complex relationship between
rs2046210) were associated with an increased rs2046210 and BC.
risk of BC. Those findings are consistent with
the findings of our previous study and genome- ESR1, which encodes ERq, is located on chro-
wide association study of East Asian women mosome 6q and includes seven introns and
[13, 20]. A previous study found that rs9383951 eight exons over a 140-kb span. Indeed, poly-
was significantly associated with reduced BC morphisms of the CCDC170-ESR1 region are
risk in East Asians [14]. In our study, we found correlated with endometriosis, uterine fibroids,
that the minor allele “C” of rs9383951 was sig- BC, and osteoporosis [22-24]. In clinical prac-
nificantly associated with a reduced the risk of tice, ER status and PR status remain essential
BC (p = 0.048) in ER-positive patients but not in in determining the need for and type of adju-
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vant therapy [25]. The prevailing theory is that
estrogens increase the rate of cell proliferation
by stimulating ER-mediated transcription, thus
increasing the number of errors occurring dur-
ing DNA replication [26].

Despite the current study possessing enough
statistical power, some limitations should be
considered. Because of our limited sample
size, we did not perform further analysis of
HER2 status, CK5/6 status, and EGFR status in
the tumor tissues. Although our study included
analysis with stratification of the clinical level
(stage 1-2 and stage 3-4), we did not have
enough samples to analyze each of the four
clinical stages separately. In addition, we did
not perform a stratified analysis of demograph-
ic characteristics including BMI and age.
Because the sample was newly collected from
January 2011 to November 2014, we did not
assess the association between the 5-year sur-
vival rate or prognosis factor and the five SNPs.
Although we identified significant associations
for three SNPs (rs3757318, rs3734805, and
rs2046210), the mechanisms are still unclear.

Conclusion

In conclusion, we identified and validated asso-
ciations between three SNPs (rs3757318,
rs3734805, and rs2046210) and BC and
between a new haplotype, “CT”, of rs3734805
and rs2046210 and BC in the Han population
in Xi'an City located in northwestern China. Our
data provide additional evidence for the rela-
tionships between genetic variants and BC pro-
gression. Determining whether there are any
biological associations among those SNPs and
clinical indicators needs further investigation.
The identification and functional characteriza-
tion of such genes will have a significant impact
on BC research and early detection. A major
challenge for researchers will be to understand
the complicated mechanisms and changes that
lead to the development and progression of BC
and to apply that knowledge to BC prevention,
detection, and treatment. Nevertheless, fur-
ther studies are needed to clarify the underly-
ing biological mechanisms.
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Table S1. Clinic stage stratified analysis on the associations each SNP with breast cancer risk (adjusted by BMI and age)

60925.1 polymorphisms with breast cancer

SNP Model Genotype Control Case (stage 1-2) OR (95% CI) p-value Control Case (stage 3-4) OR (95% CI) p-value
rs3757318 Co-dominant G/G 308 (56.5%) 146 (48.8%) 1 0.032* 308 (56.5%) 58 (48.7%) 1 0.046*
A/G 207 (38%) 125 (41.8%) 1.27 (0.94-1.71) 207 (38%) 47 (39.5%) 1.22 (0.80-1.86)
A/A 30 (5.5%) 28 (9.4%) 1.98 (1.14-3.45) 30 (5.5%) 14 (11.8%) 2.49 (1.24-4.98)
Dominant G/G 308 (56.5%) 146 (48.8%) 1 0.033* 308 (56.5%) 58 (48.7%) 1 0.11
A/G-A/A 237 (43.5%) 153 (51.2%) 1.36 (1.02-1.81) 237 (43.5%) 61 (51.3%) 1.38 (0.93-2.05)
Recessive G/G-A/G 515 (94.5%) 271 (90.6%) 1 0.036* 515 (94.5%) 105 (88.2%) 1 0.021*
A/A 30 (5.5%) 28 (9.4%) 1.79 (1.04-3.06) 30 (5.5%) 14 (11.8%) 2.29 (1.17-4.47)
Over-dominant G/G-A/A 338 (62%) 174 (58.2%) 1 0.29 338 (62%) 72 (60.5%) 1 0.73
A/G 207 (38%) 125 (41.8%) 1.17 (0.88-1.56) 207 (38%) 47 (39.5%) 1.07 (0.71-1.62)
Log-additive - 1.34 (1.07-1.68)  0.01* 1.43 (1.05-1.94) 0.025*
rs3734805 Co-dominant A/A 269 (49%) 123 (40.7%) 1 0.021* 269 (49%) 49 (41.2%) 1 0.14
C/A 229 (41.7%) 137 (45.4%) 1.31(0.97-1.77) 229 (41.7%) 53 (44.5%) 1.28 (0.84-1.97)
c/C 51 (9.3%) 42 (13.9%) 1.86 (1.17-2.96) 51 (9.3%) 17 (14.3%) 1.87 (0.99-3.51)
Dominant A/A 269 (49%) 123 (40.7%) 1 0.019* 269 (49%) 49 (41.2%) 1 0.11
C/A-C/C 280 (51%) 179 (59.3%) 1.41 (1.06-1.87) 280 (51%) 70 (58.8%) 1.39 (0.93-2.08)
Recessive A/A-C/A 498 (90.7%) 260 (86.1%) 1 0.03* 498 (90.7%) 102 (85.7%) 1 0.11
c/C 51 (9.3%) 42 (13.9%) 1.63 (1.05-2.53) 51 (9.3%) 17 (14.3%) 1.66 (0.92-2.99)
Over-dominant A/A-C/C 320 (58.3%) 165 (54.6%) 1 0.33 320 (58.3%) 66 (55.5%) 1 0.55
C/A 229 (41.7%) 137 (45.4%) 1.15 (0.87-1.53) 229 (41.7%) 53 (44.5%) 1.13(0.76-1.69)
Log-additive - — 1.35(1.09-1.66) 0.0056* 1.34 (1.00-1.80) 0.05*
rs2046210 Co-dominant c/C 223 (40.6%) 105 (34.8%) 1 0.081 223 (40.6%) 37 (31.1%) 1 0.077
Cc/T 252 (45.9%) 143 (47.4%) 1.20 (0.88-1.63) 252 (45.9%) 59 (49.6%) 1.42 (0.90-2.23)
T 74 (13.5%) 54 (17.9%) 1.62 (1.06-2.48) 74 (13.5%) 23 (19.3%) 1.92 (1.07-3.46)
Dominant c/C 223 (40.6%) 105 (34.8%) 1 0.086 223 (40.6%) 37 (31.1%) 1 0.046*
C/T1/T 326 (59.4%) 197 (65.2%) 1.29 (0.96-1.73) 326 (59.4%) 82 (68.9%) 1.53 (1.00-2.34)
Recessive C/C-C/T 475 (86.5%) 248 (82.1%) 1 0.053 475 (86.5%) 96 (80.7%) 1 0.095
/T 74 (13.5%) 54 (17.9%) 1.47 (1.00-2.16) 74 (13.5%) 23 (19.3%) 1.58 (0.94-2.66)
Over-dominant C/C-T/T 297 (54.1%) 159 (52.6%) 1 0.78 297 (54.1%) 60 (50.4%) 1 0.47
Cc/T 252 (45.9%) 143 (47.4%) 1.04 (0.79-1.38) 252 (45.9%) 59 (49.6%) 1.16 (0.78-1.73)
Log-additive — — 1.26 (1.03-1.54) 0.027* 1.39 (1.05-1.85) 0.024*
rs9383938 Co-dominant G/G 211 (38.4%) 103 (34.2%) 1 0.23 211 (38.4%) 52 (44.1%) 1 0.24
G/T 256 (46.6%) 141 (46.8%) 1.13 (0.83-1.55) 256 (46.6%) 45 (38.1%) 0.72 (0.46-1.11)
T/T 82 (14.9%) 57 (18.9%) 1.44 (0.95-2.17) 82 (14.9%) 21 (17.8%) 1.05 (0.59-1.86)
Dominant G/G 211 (38.4%) 103 (34.2%) 1 0.21 211 (38.4%) 52 (44.1%) 1 0.27
G/T-T/T 338 (61.6%) 198 (65.8%) 1.21 (0.90-1.62) 338 (61.6%) 66 (55.9%) 0.80 (0.53-1.19)
Recessive G/G-G/T 467 (85.1%) 244 (81.1%) 1 0.13 467 (85.1%) 97 (82.2%) 1 0.43
/T 82 (14.9%) 57 (18.9%) 1.34 (0.92-1.94) 82 (14.9%) 21 (17.8%) 1.24 (0.73-2.11)



rs9383951

Over-dominant

Log-additive

Co-dominant

Dominant

Recessive

Over-dominant

Log-additive

G/G-T/T
G/T
G/G
G/C
c/C
G/G

G/C-C/C

G/G-G/C
C/C

G/G-C/C
G/C
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293 (53.4%)
256 (46.6%)
442 (80.5%)
102 (18.6%)
5 (0.9%)
442 (80.5%)
107 (19.5%)
544 (99.1%)
5 (0.9%)
447 (81.4%)
102 (18.6%)

160 (53.2%) 1
141 (46.8%)  1.01(0.76-1.34)
1.19 (0.97-1.45)
245 (81.4%) 1
55(18.3%)  0.97 (0.67-1.40)
1(0.3%) 0.40 (0.05-3.42)
245 (81.4%) 1
56 (18.6%)  0.95 (0.66-1.36)
300 (99.7%) 1
1(0.3%) 0.40 (0.05-3.43)
246 (81.7%) 1
55(18.3%)  0.98(0.68-1.41)
— 0.92 (0.65-1.30)

0.94 293 (53.4%)
256 (46.6%)
0.095 —
0.65 442 (80.5%)
102 (18.6%)
5 (0.9%)
0.76 442 (80.5%)
107 (19.5%)
0.36  544(99.1%)
5 (0.9%)
0.91 447 (81.4%)
102 (18.6%)
0.65 —

73 (61.9%)
45 (38.1%)
102 (85.7%)
15 (12.6%)
2 (L.7%)
102 (85.7%)
17 (14.3%)
117 (98.3%)
2 (1.7%)
104 (87.4%)
15 (12.6%)

1

0.71 (0.47-1.07)

0.95 (0.71-1.26)
1

0.63 (0.35-1.13)

1.75 (0.33-9.21)
1

0.68 (0.39-1.19)
1

1.90 (0.36-9.98)
1

0.63 (0.35-1.12)

0.76 (0.46-1.27)

0.095

0.72

0.21

0.17

0.47

0.1

0.28

SNP: Single nucleotide polymorphism. BMI: Body mass index (weight [kg]l/height [m]?). *p < 0.05 indicates statistical significance. OR: Odds Ratio. Cl: Confidence interval.

Table S2. Chi-squaretest and logistic regression models to test the risk between haplotype and breast cancer adjusted by BMI and age including
two SNPs: 3734805, and rs2046210 on chromosome 6

Haplotype

Case (Stage 1-2) - Control

Case (Stage 3-4) - Control

Case-Control

Case-Control

Freq Frequencies N p? OR (95% Cl) pP° Freq. Frequencies Ve p? OR (95% Cl) pP°
AC 0.609 0.578,0.627 4.369 0.037 1 - 0.492 0.482,0.494 0.132 0.716 1 -
CT 0.316 0.360,0.290 9.821 0.002 1.35(1.09-1.68) 0.007* 0.321 0.313,0.322 0.092 0.761 1.41(1.04-1.91) 0.026%*
AT 0.066 0.054,0.073 2,511 0.113 0.89(0.59-1.34) 0.58 0.183 0.194,0.180 0.284 0.594 1.27(0.75-2.18) 0.38
o 0.0082 - - - 0.79 (0.24-2.63) 0.71 0.008 - - - 0.55 (0.07-4.41) 0.57

BMI: Body mass index (weight [kg]/height [m]?). SNP: Single nucleotide polymorphism. *p < 0.05 indicates statistical significance. p? for Chi-squarer test. p® for logistic regression

models adjusted by BMI and age. **: stands for rare haplotype with frequency < 0.01. OR: Odds ratio. Cl: Confidence interval.



Table S3. SNP association with the ER+ and ER- groups (adjusted by age and BMI)

60925.1 polymorphisms with breast cancer

SNP Model Genotype ER ER-
Control Case (ER+) OR (95% Cl) P-value Control Case (ER-) OR (95% ClI) P-value
rs3757318 Co-dominant G/G 308 (56.5%) 149 (51.4%) 1 0.022* 308 (56.5%) 58 (43%) 1 0.011*
A/G 207 (38%) 110 (37.9%)  1.09 (0.80-1.48) 207 (38%) 65 (48.1%) 1.71 (1.15-2.55)
A/A 30 (5.5%) 31 (10.7%) 2.16 (1.25-3.70) 30 (5.5%) 12 (8.9%) 2.13(1.03-4.42)
Dominant G/G 308 (56.5%) 149 (51.4%) 1 0.17 308 (56.5%) 58 (43%) 1 0.003*
A/G-A/A 237 (43.5%) 141 (48.6%)  1.22(0.92-1.63) 237 (43.5%) 77 (57%) 1.77 (1.20-2.59)
Recessive G/G-A/G 515 (94.5%) 259 (89.3%) 1 0.007* 515 (94.5%) 123 (91.1%) 1 0.17
A/A 30 (5.5%) 31 (10.7%) 2.08 (1.23-3.52) 30 (5.5%) 12 (8.9%) 1.66 (0.83-3.35)
Over-dominant G/G-A/A 338 (62%) 180 (62.1%) 1 0.94 338 (62%) 70 (51.9%) 1 0.024*
A/G 207 (38%) 110 (37.9%)  0.99 (0.74-1.33) 207 (38%) 65 (48.1%) 1.56 (1.06-2.28)
Log-additive - 1.29 (1.03-1.62) 0.026* — 1.56 (1.16-2.11) 0.004*
rs3734805 Co-dominant A/A 269 (49%) 125 (42.8%) 1 0.061 269 (49%) 51 (37.5%) 1 0.021*
C/A 229 (41.7%) 127 (43.5%) 1.18(0.87-1.60) 229 (41.7%) 64 (47.1%) 1.50 (0.99-2.25)
c/C 51 (9.3%) 40 (13.7%) 1.76 (1.10-2.81) 51 (9.3%) 21 (15.4%) 2.18 (1.21-3.95)
Dominant A/A 269 (49%) 125 (42.8%) 1 0.09 269 (49%) 51 (37.5%) 1 0.013*
C/A-C/C 280 (51%) 167 (57.2%) 1.28 (0.96-1.71) 280 (51%) 85 (62.5%) 1.62 (1.10-2.39)
Recessive A/A-C/A 498 (90.7%) 252 (86.3%) 1 0.034* 498 (90.7%) 115 (84.6%) 1 0.047*
c/C 51 (9.3%) 40 (13.7%) 1.62 (1.04-2.53) 51 (9.3%) 21 (15.4%) 1.78 (1.03-3.08)
Over-dominant A/A-C/C 320 (58.3%) 165 (56.5%) 1 0.72 320 (58.3%) 72 (52.9%) 1 0.23
C/A 229 (41.7%) 127 (43.5%) 1.06(0.79-1.41) 229 (41.7%) 64 (47.1%) 1.26 (0.86-1.84)
Log-additive - 1.28 (1.03-1.58) 0.024* 1.48 (1.12-1.96) 0.006*
rs2046210 Co-dominant c/C 223 (40.6%) 102 (34.9%) 1 0.056 223 (40.6%) 42 (30.9%) 1 0.073
Cc/T 252 (45.9%) 136 (46.6%) 1.16 (0.84-1.58) 252 (45.9%) 69 (50.7%) 1.48 (0.97-2.27)
/T 74 (13.5%) 54 (18.5%) 1.69 (1.10-2.59) 74 (13.5%) 25 (18.4%) 1.80 (1.02-3.16)
Dominant c/C 223 (40.6%) 102 (34.9%) 1 0.11 223 (40.6%) 42 (30.9%) 1 0.029*
C/T1/T 326 (59.4%) 190 (65.1%)  1.27 (0.95-1.71) 326 (59.4%) 94 (69.1%) 1.55 (1.04-2.33)
Recessive c/Cc-C/T 475 (86.5%) 238 (81.5%) 1 0.026* 475(86.5%) 111 (81.6%) 1 0.17
ival 74 (13.5%) 54 (18.5%) 1.56 (1.06-2.30) 74 (13.5%) 25 (18.4%) 1.43 (0.87-2.37)
Over-dominant C/CT/T 297 (54.1%) 156 (53.4%) 1 0.96 297 (54.1%) 67 (49.3%) 1 0.26
C/T 252 (45.9%) 136 (46.6%) 0.99 (0.74-1.32) 252 (45.9%) 69 (50.7%) 1.24 (0.85-1.81)
Log-additive 1.27 (1.03-1.56)  0.023* 1.36 (1.04-1.79) 0.026*
rs9383938 Co-dominant G/G 211 (38.4%) 115 (39.7%) 1 0.21 211 (38.4%) 44 (32.4%) 1 0.34
G/T 256 (46.6%) 120 (41.4%)  0.86(0.63-1.18) 256 (46.6%) 68 (50%) 1.29 (0.84-1.96)
/T 82 (14.9%) 55 (19%) 1.23 (0.81-1.86) 82 (14.9%) 24 (17.6%) 1.45 (0.83-2.54)
Dominant G/G 211 (38.4%) 115 (39.7%) 1 0.72 211 (38.4%) 44 (32.4%) 1 0.16
G/T-T/T 338 (61.6%) 175(60.3%)  0.95(0.71-1.27) 338 (61.6%) 92 (67.7%) 1.33 (0.89-1.98)
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Recessive G/G-G/T 467 (85.1%) 235 (81%) 1 0.14 467 (85.1%) 112 (82.3%) 1 0.39
T/T 82 (14.9%) 55 (19%) 1.34 (0.91-1.95) 82 (14.9%) 24 (17.6%) 1.25 (0.76-2.07)
Over-dominant G/G-T/T 293 (53.4%) 170 (58.6%) 1 0.14 293 (53.4%) 68 (50%) 1 0.48
G/T 256 (46.6%) 120 (41.4%) 0.81 (0.60-1.07) 256 (46.6%) 68 (50%) 1.15(0.79-1.67)
Log-additive - 1.06 (0.86-1.29) 0.59 1.22 (0.93-1.60) 0.15
rs9383951 Co-dominant G/G 442 (80.5%) 249 (85.6%) 1 0.047* 442 (80.5%) 105 (77.2%) 1 0.5
G/C 102 (18.6%) 42 (14.4%)  0.74 (0.50-1.09) 102 (18.6%) 28 (20.6%) 1.10 (0.69-1.77)
Cc/C 5 (0.9%) 0 (0%) 0.00 (0.00-NA) 5 (0.9%) 3(2.2%) 2.39 (0.56-10.23)
Dominant G/G 442 (80.5%) 249 (85.6%) 1 0.078 442 (80.5%) 105 (77.2%) 1 0.52
G/C-C/C 107 (19.5%) 42 (14.4%)  0.71(0.48-1.05) 107 (19.5%) 31 (22.8%) 1.16 (0.74-1.84)
Recessive G/G-G/C 544 (99.1%) 291 (100%) 1 0.052 544 (99.1%) 133 (97.8%) 1 0.27
c/C 5 (0.9%) 0 (0%) 0.00 (0.00-NA) 5 (0.9%) 3(2.2%) 2.34 (0.55-9.98)
Over-dominant G/G-C/C 447 (81.4%) 249 (85.6%) 1 0.14 447 (81.4%) 108 (79.4%) 1 0.74
G/C 102 (18.6%) 42 (14.4%) 0.75 (0.50-1.11) 102 (18.6%) 28 (20.6%) 1.09 (0.68-1.74)
Log-additive — - 0.69 (0.47-1.00)  0.048* - 1.21 (0.80-1.83) 0.38
SNP: Single nucleotide polymorphism. ER: Estrogen receptor. BMI: Body mass index (weight [kg]/height [m]?). *p < 0.05 indicates statistical significance. OR: Odds ratio; Cl: Confidence interval.
Table S4. SNP association with the PR+ and PR- groups (adjusted by age and BMI)
PR+ PR-
SNP Model
Genotype Control Case (PR+) OR (95% ClI) p-value Control Case (PR-) OR (95% ClI) p-value
rs3757318 Co-dominant G/G 308 (56.5%) 121 (49.4%) 1 0.016* 308 (56.5%) 85 (47.5%) 1 0.065
A/G 207 (38%) 97 (39.6%) 1.18(0.85-1.63) 207 (38%) 78 (43.6%) 1.38(0.97-1.97)
A/A 30 (5.5%) 27 (11%) 2.30(1.31-4.04) 30 (5.5%) 16 (8.9%) 1.91 (0.99-3.67)
Dominant G/G 308 (56.5%) 121 (49.4%) 1 0.074 308 (56.5%) 85 (47.5%) 1 0.033*
A/G-A/A 237 (43.5%) 124 (50.6%) 1.32(0.97-1.79) 237 (43.5%) 94 (52.5%) 1.45(1.03-2.03)
Recessive G/G-A/G 515 (94.5%) 218 (89%) 1 0.007* 515 (94.5%) 163 (91.1%) 1 0.13
A/A 30 (5.5%) 27 (11%) 2.14 (1.24-3.71) 30 (5.5%) 16 (8.9%) 1.66 (0.88-3.12)
Over-dominant G/G-A/A 338 (62%) 148 (60.4%) 1 0.73 338 (62%) 101 (56.4%) 1 0.17
A/G 207 (38%) 97 (39.6%) 1.06 (0.77-1.44) 207 (38%) 78 (43.6%) 1.28(0.91-1.80)
Log-additive 1.36 (1.08-1.73) 0.011* 1.38 (1.06-1.81) 0.019*
rs3734805 Co-dominant A/A 269 (49%) 100 (40.5%) 1 0.021* 269 (49%) 75 (41.7%) 1 0.11
C/A 229 (41.7%) 111 (44.9%) 1.28(0.93-1.78) 229 (41.7%) 80 (44.4%) 1.26(0.88-1.81)
c/C 51 (9.3%) 36 (14.6%) 1.97 (1.21-3.22) 51 (9.3%) 25 (13.9%) 1.76 (1.02-3.05)
Dominant A/A 269 (49%) 100 (40.5%) 1 0.028* 269 (49%) 75 (41.7%) 1 0.083
C/A-C/C 280 (51%) 147 (59.5%) 1.41 (1.04-1.91) 280 (51%) 105 (58.3%) 1.35(0.96-1.90)
Recessive A/A-C/A 498 (90.7%) 211 (85.4%) 1 0.019* 498 (90.7%) 155 (86.1%) 1 0.09
Cc/C 51 (9.3%) 36 (14.6%) 1.75(1.10-2.77) 51 (9.3%) 25 (13.9%) 1.58(0.94-2.64)
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320 (58.3%)
229 (41.7%)
223 (40.6%)
252 (45.9%)
74 (13.5%)
223 (40.6%)
326 (59.4%)
475 (86.5%)
74 (13.5%)
297 (54.1%)
252 (45.9%)
211 (38.4%)
256 (46.6%)
82 (14.9%)
211 (38.4%)
338 (61.6%)
467 (85.1%)
82 (14.9%)
293 (53.4%)
256 (46.6%)
442 (80.5%)
102 (18.6%)
5 (0.9%)
442 (80.5%)
107 (19.5%)
544 (99.1%)
5 (0.9%)

447 (81.4%)
102 (18.6%)

136 (55.1%)
111 (44.9%)
83 (33.6%)
117 (47.4%)
47 (19%)
83 (33.6%)
164 (66.4%)
200 (81%)
47 (19%)
130 (52.6%)
117 (47.4%)
90 (36.4%)
111 (44.9%)
46 (18.6%)
90 (36.4%)
157 (63.6%)
201 (81.4%)
46 (18.6%)
136 (55.1%)
111 (44.9%)
210 (85.4%)
36 (14.6%)
0 (0%)
210 (85.4%)
36 (14.6%)
246 (100%)
0 (0%)
210 (85.4%)
36 (14.6%)

1

1.11 (0.82-1.51)

1.37 (1.09-1.71)
1

1.22 (0.87-1.71)

1.80 (1.15-2.82)
1

1.34 (0.98-1.85)
1

1.62 (1.08-2.43)
1

1.02 (0.75-1.38)

1.32 (1.06-1.64)
1

1.01 (0.72-1.41)

1.31 (0.84-2.03)
1

1.08 (0.79-1.48)
1

1.30 (0.87-1.94)
1

0.93 (0.69-1.26)

1.12 (0.90-1.39)
1

0.76 (0.50-1.15)

0.00 (0.00-NA)
1

0.73 (0.48-1.10)
1

0.00 (0.00-NA)
1

0.77 (0.50-1.16)

0.71 (0.47-1.05)

0.49

0.006*

0.038*

0.065

0.022*

0.9

0.013*

0.44

0.63

0.2

0.63

0.31

0.083

0.12

0.072

0.2

0.082

320 (58.3%)
229 (41.7%)
223 (40.6%)
252 (45.9%)
74 (13.5%)
223 (40.6%)
326 (59.4%)
475 (86.5%)
74 (13.5%)
297 (54.1%)
252 (45.9%)
211 (38.4%)
256 (46.6%)
82 (14.9%)
211 (38.4%)
338 (61.6%)
467 (85.1%)
82 (14.9%)
293 (53.4%)
256 (46.6%)
442 (80.5%)
102 (18.6%)
5 (0.9%)
442 (80.5%)
107 (19.5%)
544 (99.1%)
5 (0.9%)

447 (81.4%)
102 (18.6%)

100 (55.6%)
80 (44.4%)
60 (33.3%)
88 (48.9%)
32 (17.8%)
60 (33.3%)
120 (66.7%)
148 (82.2%)
32 (17.8%)
92 (51.1%)
88 (48.9%)
68 (38.2%)
77 (43.3%)
33 (18.5%)
68 (38.2%)
110 (61.8%)
145 (81.5%)
33 (18.5%)
101 (56.7%)
77 (43.3%)
143 (79.4%)
34 (18.9%)
3 (1.7%)
143 (79.4%)
37 (20.6%)
177 (98.3%)
3 (1.7%)
146 (81.1%)
34 (18.9%)

1

1.12 (0.80-1.58)

1.31 (1.02-1.68)
1

1.31 (0.90-1.90)

1.61 (0.97-2.68)
1

1.38 (0.96-1.96)
1

1.39 (0.88-2.20)
1

1.14 (0.81-1.59)

1.28 (1.00-1.63)
1

0.93 (0.64-1.36)

1.27 (0.78-2.08)
1

1.02 (0.72-1.44)
1

1.32 (0.85-2.07)
1

0.87 (0.62-1.22)

1.09 (0.86-1.39)
1

0.99 (0.64-1.53)

1.78 (0.42-7.57)
1

1.03 (0.68-1.57)
1

1.78 (0.42-7.56)
1

0.98 (0.64-1.52)

1.06 (0.72-1.57)

0.037*

0.14

0.075

0.17

0.46

0.05*

0.45

0.93

0.23

0.42

0.49

0.75

0.89

0.45

0.94

0.75

SNP: Single nucleotide polymorphism. PR: Progesterone receptor. BMI: Body mass index (weight [kg]/height [m]?). *p < 0.05 indicates statistical significance. OR: Odds ratio. Cl: Confidence interval.



