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Abstract

Background Previous studies suggested that CXCL12 was involved in the development, metastasis, and invasion of breast
cancer, and genetic variants were associated with the diagnosis and prognosis of patients with breast cancer. The present
study was aimed to assess the relationships between CXCL12 polymorphisms (rs1801157, rs2297630, and rs2839693) and
susceptibility and clinicopathological features of breast cancer.

Methods A case-control study was conducted in 434 breast cancer patients and 450 health controls. Student ¢-test and
chi-square test were used to analyze the differences of age distribution and genotype frequencies between the two groups.
Correlations between polymorphisms and clinical parameters were also assessed by chi-square test. The potential effects of
the three polymorphisms on CXCL12 were investigated by the public database.

Results A statistical association was found between CXCL12 rs1801157 polymorphism and breast cancer risk, possibility
of metastasis, and estrogen receptor status. Patients with rs2839693 C/T or C/T-T/T genotypes were more likely to be pro-
gesterone receptor-negative. However, no associations of 1s2297630 polymorphism with breast cancer risk or any clinico-
pathological characteristics were observed. In addition, rs2297630 affected the splicing quantitative trait loci of CXCL12 in
the subcutaneous fat, rs2839693 polymorphism affected the splicing quantitative trait loci of CXCL12 in the human breast
mammary tissues.

Conclusions Those results indicated that CXCL12 polymorphisms might be potential diagnostic indicators, and more inves-
tigation is needed in the future.
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Introduction occurring in the United States in 2019 [1]. In China, breast

cancer was responsible for 416,000 new cases and 117,000

Breast cancer, one of the most common female malignancies
worldwide, strongly affects the lives of millions of women.
There were around 268,600 new cases and 41,760 deaths
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deaths in 2020 [2]. Because of the rapid progress in diag-
nosis and treatment modalities, survival of breast cancer
patients has been significantly improved. Five-year survival
rates for localized and regional stage patients are 99% and
85%, respectively. However, for patients diagnosed at an
advanced stage, the five-year survival rate is only 27% [3].
Due to the heterogeneity of cancer in terms of treatment
response, recurrence, and propensity of metastasis, those
commonly used diagnosis and treatment criteria and prog-
nostic biomarkers are not suitable for everyone, so individu-
alized tests and indicators are urgently needed.

In recent years, the role of immune system in cancer
growth, elimination, and metastasis gains the increased
attention of the majority of researchers. Degnim AC et al.
found that in premalignant breast tissues, the densities of
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CD8+T cells, CD11c + dendritic cells, CD20+ B cells,
and CD68 + macrophages were higher than those in nor-
mal tissues, indicating the alterations in the immune cell
composition [4]. Increased tumor infiltrating lymphocytes
are associated with the reduced risk of death and distant
recurrence in triple negative breast cancer patients, which
make them significant predictors of prognosis [5]. Cytokines
are the master regulators of immune cells, recruiting them
from the bone marrow and blood to the tumor and polarizing
their phenotypes within tumor microenvironment. As a vital
member of cytokines, chemokines play an important role.
Besides their chemotactic abilities, chemokines can directly
regulate T cell development, priming and effector functions
[6]. Based on the first cysteine residue position, chemokines
are divided into two sub-families, CXC and CC, which are
responsible for chemotaxis of neutrophils and monocytes
and lymphocytes, respectively [7].

CXC members are involved in multiple processes, like
embryogenesis, hematopoiesis, angiogenesis, inflamma-
tion, and cancer development by binding to their recep-
tors. CXCL12, also called stromal cell-derived factor 1
(SDF1), is located on human chromosome 10q11.1 and
widely expressed in almost all of the organs and multiple
immune cells, fibroblasts, and epithelial cells [8]. CXCL12
exerts its function by binding to the seven-transmembrane
G-protein-coupled receptor CXCR4 and CXCR7, which
were expressed on a great diversity of cell types, including
lymphocytes, hematopoietic stem cells, endothelial cells,
epithelial cells, stromal fibroblasts, and cancer cells [9].
The interactions between CXCL12 and CXCR4 or CXCR7
comprise a biological axis that affects the growth, angiogen-
esis, and metastasis of cancers [10, 11]. Sigle knockout of
CXCR4 or CXCR7 and co-knockout of CXCR4 and CXCR7
significantly reduced the proliferation, migration, and inva-
sion of triple-negative breast cancer MDA-MB-231cells
[12]. Overexpression of CXCR7 gene in gastric cancer
SGC-7901 cells promoted cell proliferation, migration, and
invasion, while the results were reversed after silencing
CXCR?7 gene [13]. In triple negative breast cancer patients,
high cytoplasmic CXCR4 expression was related to lower
distant recurrence and better recurrence-free survival, while
high CXCL12 expression was associated with larger tumor
size, positive lymph node metastasis, and higher pathologic
stage [14]. Nano-delivery of IL10 trap and CXCL12 trap
significantly reduced tumor growth and immunosuppressive
cells and prolonged survival in orthotopic 4T1 triple-nega-
tive breast cancer models [15]. Elevated CXCL12 expression
was also significantly related with the reduced absolute sur-
vival in patients with oesophagogastric, pancreatic, or lung
cancer, but associated with the increased absolute survival
in patients with breast cancer [16]. Higher CXCL12 pro-
tein expression indicated a better disease-free survival and
overall survival in breast cancer patients, and had a positive
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relation with positive estrogen receptor (ER) status, nega-
tive human epidermal growth factor receptor (Her)-2 sta-
tus, and small tumor size [17]. In addition, polymorphisms
of CXCL12 were considered as factors affecting the sus-
ceptibility and prognosis to breast cancer. Previous stud-
ies showed a positive association between CXCL12 G801A
polymorphism and breast cancer risk [18, 19]. However, in
other studies, CXCL12 G801A polymorphism was not a
risk factor for breast cancer [20, 21]. Thus, in this study, we
aimed to figure out the association between three CXCL12
polymorphisms (rs1801157, rs2297630, and rs2839693)
and breast cancer susceptibility in Chinese population. The
relationships between CXCL12 polymorphisms and clinico-
pathological factors of breast cancer were also evaluated.

Materials and methods
Study population

Totally, 434 breast cancer patients and 450 healthy con-
trols were enrolled for this case—control study. All patients
were women with no other cancer and pathology diagnosed
between 2013 and 2015 at the Second Affiliated Hospital of
Xi’an Jiaotong University. Age and gender-matched healthy
volunteers who came to the Second Affiliated Hospital of
Xi’an Jiaotong University for physical examination were
considered as controls.

Genotyping assay

After anticoagulation treatment, blood samples were kept
in the — 80°C refrigerator for further use. Genomic DNA
was extracted according to the phenol-chloroform extrac-
tion method and stored at — 20°C [22]. Genotyping of
three CXCL12 polymorphisms (rs1801157, rs2297630 and
1$2839693) were conducted following the manufacturer’s
instructions by a Sequenom MassARRAY RS1000. Prim-
ers were shown in Supplemental Table 1 and results were
analyzed through Sequenom Typer 3.0 Software.

Statistical analyses

IBM SPSS Statistics Software Program Version 20 (SPSS
Inc., Chicago, IL, USA) was utilized to analyze the data.
Data were displayed as mean and percentage. Continuous
and discrete data were analyzed by the student 7-test and
chi-square test, respectively [23]. Association between
polymorphisms and clinical parameters (body mass index,
menstrual status, tumor size, metastasis, disease stage, ER,
progesterone receptor [PR], and Her-2 status) were assessed
by chi-square test based on codominant, dominant, recessive,
and log-additive models via calculating odds ratios (ORs)
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Table 1 Case—control analyses

. Polymorphism  Model Genotype Control (%) Case (%) OR (95% CI) P
for CXCL12 polymorphisms
(crude analyses) rs1801157 Codominant  G/G 203(65.4%) 259(58.6%) 1
G/A 134(29.9%) 167(37.8%) 1.410(1.063-1.869) 0.017
A/A 21(4.7%) 16(3.6%) 0.862 (0.440-1.687)  0.665
Dominant G/G 293(65.4%) 259(58.6%) 1
G/A-A/A  155(34.6%) 183(42.4%) 1.336 (1.018-1.752)  0.037
Recessive G/G-G/A  427(95.3%) 426(96.4%) 1
A/A 21(4.7%) 16(3.6%) 0.764 (0.393-1.484)  0.426
Log-additive — - - 1.192 (0.947-1.501)  0.135
1s2297630 Codominant  G/G 330(73.5%) 325(73.7%) 1
G/A 108(24.1%) 107(24.3%) 1.01 (0.74-1.37) 0.97
A/A 11(2.5%) 9(2.0%) 0.83 (0.34-2.03) 0.68
Dominant G/G 330(73.5%) 325(73.7%) 1
G/A-A/A  11926.5%) 116(26.3%) 0.99 (0.73-1.33) 0.95
Recessive G/G-G/A  438(97.5%) 432(98.0%) 1
A/A 11(2.5%) 9(2.0%) 0.83 (0.34-2.02) 0.68
Log-additive - - - 0.98 (0.75-1.27) 0.86
2839693 Codominant  C/C 316(70.4%) 321(73.0%) 1
C/T 127(28.3%) 110(25.0%) 0.85 (0.63-1.15) 0.30
T/T 6(1.3%) 9(2.0%) 1.48 (0.52-4.20) 0.46
Dominant C/IC 316(70.4%)  321(73%) 1
C/T-T/T 133(29.6%)  119(27%) 0.88 (0.66-1.18) 0.39
Recessive C/C-C/T  443(98.7%) 431(98.0%) 1
TT 6(1.3%) 9(2.0%) 1.54 (0.54-4.37) 0.42
Log-additive — - - 0.93 (0.71-1.21) 0.57

OR odds ratio, CI confidence interval

and 95% confidence intervals (ClIs). Results were adjusted
to exclude the influence of age. All statistics were two-sided,
and p <0.05 was considered statistically significant.

Genotype-phenotype correlation analysis

Expression quantitative trait loci (eQTL) is a region of the
genome containing DNA sequence variations that affect
the expression levels of one or more genes [24]. Analysis
of splicing quantitative trait loci (sQTLs) is used to assess
the impact on splicing regulation. We further investigated
the potential effects of three polymorphisms (rs1801157,
152297630, and rs2839693) on CXCL12 by the public data-
base GTEx portal (https://www.gtexportal.org/) [25].

Results
Characteristics of participants

There were 202 and 180 people with age < 49 years in the
health control and breast cancer group, respectively. There

is no statistical difference in age between controls and
patients with breast cancer (p =0.306). Patients with nor-
mal body mass index (BMI), menstrual status, and small
tumor size (< 2) accounted for 57.1%, 63.8%, and 47.5% in
the breast cancer group, respectively. Other clinicopatho-
logical features were listed in Supplemental Table 2.

Case-control study for CXCL12 polymorphisms

As displayed in Table 1, people carrying rs1801157 C/T
or C/T-T/T genotype were more likely to get breast cancer
when compared with those carrying C/C genotype (C/T
vs. C/C: p=0.017, C/T-T/T vs. C/C: p=0.037). However,
rs1801157 TT genotype carriers and CC or C/C-C/T
genotype carriers had similar distributions in both groups
(p=0.665 and 0.426, respectively). The adjusted results
were consistent with the previous ones (Table 2).

Association analyses did not indicate any significant
association between rs2297630 and rs2839693 variants
and breast cancer susceptibility based on the four models
with all p> 0.5 (Table 1). After excluding the influence of
age, the results did not seem to change (Table 2).
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Table 2 Case—control analyses

for CXCL12 polymorphisms Polymorphism  Model Genotype  Control (%) Case (%) OR (95%CTI) p
(adjusted by age) 1s1801157 Codominant  G/G 293(65.4%) 259(58.6%) 1
G/A 134(29.9%) 167(37.8%) 1.426 (1.074-1.89)  0.014
A/A 21(4.7%) 16(3.6%) 0.847 (0.432-1.660)  0.629
Dominant G/G 293(65.4%) 259(58.6%) 1
G/A-A/A  155(34.6%) 183(42.4%) 1.347 (1.025-1.768)  0.032
Recessive G/G-G/A  427(95.3%) 426(96.4%) 1
A/A 21(4.7%) 16(3.6%) 0.748 (0.384-1.455)  0.392
Log-additive — - - 1.196 (0.949-1.507)  0.129
1s2297630 Codominant  G/G 330(73.5%) 325(73.7%) 1
G/A 108(24.1%) 107(24.3%) 1.00 (0.74-1.37) 0.98
A/A 11(2.5%) 9(2.0%) 0.80 (0.33-1.97) 0.63
Dominant G/G 330(73.5%) 325(73.7%) 1
G/A-A/A  119(26.5%) 116(26.3%) 0.98 (0.73-1.33) 0.92
Recessive G/G-G/A  438(97.5%) 432(98.0%) 1
A/A 11(2.5%) 9(2.0%) 0.80 (0.33-1.96) 0.63
Log-additive - - - 0.97 (0.74-1.26) 0.82
2839693 Codominant  C/C 316(70.4%) 321(73.0%) 1
C/T 127(28.3%) 110(25.0%) 0.86 (0.63-1.15) 0.31
T/T 6(1.3%) 9(2.0%) 1.42 (0.50-4.05) 0.51
Dominant C/IC 316(70.4%)  321(73%) 1
C/T-T/T 133(29.6%)  119(27%) 0.88 (0.66-1.18) 0.40
Recessive C/C-C/T  443(98.7%) 431(98.0%) 1
TT 6(1.3%) 9(2.0%) 1.48 (0.52-4.21) 0.46
Log-additive — - - 0.92 (0.71-1.21) 0.56

OR odds ratio, CI confidence interval

CXCL12 polymorphisms and clinicopathological
parameters

Correlations between polymorphism genotypes and BMI,
menstrual status, tumor size, metastasis, disease stage, ER,
PR, or Her-2 features were also assessed in the patients. It
was found a negative association between rs1801157 geno-
types and age and a positive relationship between rs1801157
genotypes and disease stage or ER status (Table 3). No
meaningful correlations were found between rs2297630 pol-
ymorphism and any clinicopathological features (Table 4).
In addition, compared with patients with rs2839693 C/C
genotype, patients carrying C/T and C/T-T/T genotypes
were more likely to be PR-negative (Table 5, C/T vs. C/C:
p=0.046, C/T-T/T vs. C/C: p=0.023).

The results of genotype—phenotype correlation
analysis

To further assess the functional association of rs1801157,
12297630, and rs2839693 and CXCL12 expression, we
searched related data in public database GTEx portal.
No significant eQTLs were found for SNP rs1801157,
rs2297630, and rs2839693 in breast eQTL tissues of
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CXCL12. We found that rs2297630 affected the sQTLs
of CXCL12 in the subcutaneous fat (Fig. 1A), rs2839693
polymorphism affected the sSQTLs of CXCL12 in the human
breast mammary tissues (Fig. 1B).

Discussion

Published studies suggested a close association between
genetic variations of CXCLI12 and multiple kinds of
malignant cancer. In this study, we evaluated the associa-
tion between three CXCL12 polymorphisms (rs1801157,
rs2297630 and rs2839693) with breast cancer. Rs1801157
polymorphism is the most studied variation with a G to A
mutation at position 801 in the 3’-untranslated region in its
f transcriptional splice variant of CXCL12 [26]. We found
a positive relationship between CXCL12 rs1801157 poly-
morphism and breast cancer susceptibility. However, this
relationship only occurred when compared the distribution
of GA or GA-A/A genotype carriers with that of GG carri-
ers between controls and cases. Patients with G/A genotype
are more likely to process to III/IV stage and ER positive.
The results of genotype—phenotype correlation analysis
indicated that rs1801157, rs2297630 and rs2839693 had no
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Table 3 Association between rs1801157 G/G GIA AIA G/A+A/A
rs1801157 polymorphism and
clinicopathological parameters Age
>49/<49 156/91 85/78 11/5 96/83
OR (95% CI) 1.00 (references) 0.64(0.42-0.95) 1.28(0.45-4.18) 0.67(0.46-1.00)
p 0.027* 0.653 0.049*
BMI (kg/m?)
>23/<23 88/159 71/92 7/9 78/101
OR (95% CI) 1.00 (references) 1.39(0.93-2.09) 1.41(0.49-3.90) 1.40(0.94-2.07)
P 0.107 0.514 0.097
Menstrual status
Yes/no 163/84 97/66 12/4 109/70
OR (95% CI) 1.00 (references) 0.76(0.50-1.14) 1.55(0.52-5.66) 0.80(0.54-1.20)
p 0.183 0.462 0.28

Tumor size (cm)
>2/<2
OR (95% CI)
p

Metastasis
Positive/negative
OR (95% CI)
D

TNM stage
MI-IV/I-IT
OR (95% CI)
p

ER
Positive/negative
OR (95% CI)
p

PR
Positive/negative
OR (95% CI)
p

Her-2
Positive/negative

OR (95% CI)
p

126/121
1.00 (references)

122/125
1.00 (references)

62/185

1.00 (references)

155/92

1.00 (references)

136/111

1.00 (references)

106/41

1.00 (references)

90/73
1.18(0.80-1.76)
0.404

96/67
1.47(0.99-2.19)
0.06

60/103
1.74(1.13-2.67)
0.012%

120/43
1.66(1.08-2.57)
0.023*

97/66
1.20(0.80-1.79)
0.374

70/93
1.00(0.67-1.49)
0.995

8/8
0.96(0.34-2.69)
0.937

4/12
0.34(0.09-1.01)
0.069

412
0.99(0.27-2.97)
0.992

13/3
2.57(0.80-11.4)
0. 149

97
1.05(0.38-3.02)
0.926

5/11
0.60(0.19-1.72)
0.364

98/81
1.16(0.79-1.71)
0.446

100/79
1.30(0.88-1.91)
0.187

64/115
1.66(1.09-2.53)
0.018

153/46
1.72(1.13-2.63)
0.012*

106/73
1.19(0.80-1.75)
0.393

75/104
0.96(0.65-1.42)
0.834

OR odds ratio, CI confidence interval, BMI body mass index, TNM tumor mode metastasis, ER estrogen
receptor, PR progesterone receptor, Her human epidermal growth factor receptor

effect on the expression of CXCL12 in human breast tis-
sues, but rs2297630 and rs2839693 may affect the splicing
regulation of CXCL12. However, our results were inconsist-
ent with the previous meta-analysis, which indicated that
CXCL12 rs1801157 polymorphism increased the risk of
breast cancer in allelic genetic, homozygote, heterozygote,
recessive genetic and dominant genetic models [18, 27]. We
speculated that the reason for this difference may be because
the meta-analysis studies integrated the results of multiple
researches and include more patients, while our study only
included breast cancer patients from one hospital in China.

Our study firstly explored the relationship of rs2297630
and rs2839693 polymorphisms with breast cancer. Unfor-
tunately, we found the two genetic variants had no effect
on the susceptibility of breast cancer. In subgroup analy-
ses, we observed patients with rs2839693 C/T or C/T-T/T
genotypes were more PR-negative, which is clinically
used to predict whether early or advanced breast can-
cer patients are acceptable for endocrine therapy. Both
rs2297630 and 2,839,693 polymorphisms were located
within intro 3 of CXCL12, only rs2297630 was reported
to influence the plasma SDF-1alpha level and circulating
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Table 4 Association between 2,297,630 polymorphism and clinico-
pathological parameters

1s2297630 A/A G/A G/A+G/G
Age
>49/<49 179/134 62/42 69/44
OR (95% CI) 1.00 (references)  1.11(0.71-1.74)  1.17(0.76-1.83)
P 0.664 0.474
BMI (kg/m?)
>23/<23 123/190 41/63 41/72
OR (95% CI) 1.00 (references)  1.01(0.64-1.58)  0.88(0.56-1.37)
P 0.982 0.573
Menstrual status
Yes/no 200/113 65/39 71/42
OR (95% CI) 1.00 (references)  0.94(0.60-1.50)  0.96(0.60-1.50)
P 0.798 0.84

Tumor size (cm)
>2/<2
OR (95% CI)
p
Metastasis
Positive/nega-
tive
OR (95% CI)
p
TNM stage
TI-IV/-II
OR (95% CI)
p
ER
Positive/nega-
tive
OR (95% CI)
p
PR
Positive/nega-
tive
OR (95% CI)
p
Her-2
Positive/nega-
tive
OR (95% CI)
p

172/141

1.00 (references)

170/143

1.00 (references)

96/217

1.00 (references)

211/102

1.00 (references)

174/139

1.00 (references)

128/185

1.00 (references)

49/55
0.73(0.47-1.14)
0.166

50/54

0.78(0.50-1.21)
0.27

28/76
0.83(0.50-1.35)
0.469

71/33

1.04(0.65-1.69)
0.871

61/43

1.13(0.72-1.78)
0.585

47/57

1.19(0.76-1.86)
0.442

53/60
0.143(0.47-1.11)
0.143

55/58

0.80(0.52-1.23)
0.304

32/81
0.89(0.55-1.43)
0.64

76/37

0.99(0.63-1.58)
0.976

67/46

0.497

53/60

1.28(0.83-1.97)
0.269

OR odds ratio, CI confidence interval, BMI body mass index, TNM
tumor mode metastasis, ER estrogen receptor, PR progesterone recep-
tor, Her human epidermal growth factor receptor

@ Springer

endothelial progenitor cell number [28]. Though the asso-
ciation between rs2297630 and rs2839693 polymorphisms
and cancer have not been reported, relationships between
the two polymorphisms and some diseases had been inves-
tigated. Rs2297630 polymorphism was found to be sig-
nificantly linked to type 2 diabetes mellitus, dyslipidemia,
post-transplant thrombocytopenia in kidney allograft
recipient, coronary artery disease and other diseases [23,
29-31]. Rs2839693 polymorphism was associated with the
susceptibility to sepsis, coronary artery disease in men and
childhood primary immune thrombocytopenia and might
influence the outcome of patients with cardiovascular dis-
ease [31-33].

Several limitations of this case—control study should be
acknowledged. First, we only recruited 434 breast cancer
patients and 450 health controls, and large sample size is
needed to improve the credibility of the results. Second,
only three polymorphisms were investigated in this study,
which did not include all single nucleotide polymorphisms
(SNPs) of CXCL12. Other CXCL12 alterations and the
expression level of CXCL12 gene are needed to be evalu-
ated in the future. Finally, environmental exposure and
ethnic differences may affect the susceptibility and clini-
cal indicators of breast cancer, so the correlation between
CXCL12 and other factors remains to be studied.

In conclusion, the present study suggested that CXCL12
rs1801157 was significantly related with breast can-
cer risk, disease stage and ER feature, while CXCL12
152297630 or rs2839693 had no association with breast
cancer susceptibility or clinicopathological parameters,
except for a negative correlation of rs2839693 with PR
feature. Those results indicated CXCL12 polymorphisms
might be potential diagnosis indicators and more investiga-
tion is needed in the future.
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Table 5 Association between

) 12839693 C/IC C/T T/T C/T+T/T
rs2839693 polymorphism and
clinicopathological parameters Age
>49/<49 180/129 63/43 6/3 69/46
OR (95% CI) 1.00 (references) 1.05(0.67-0.831) 1.43(0.37-6.89) 1.08(0.70-1.67)
p 0.831 0.615 0.745
BMI (kg/m?)
>23/<23 117/192 41/65 4/5 78/101
OR (95% CI) 1.00 (references) 1.04(0.65-1.62) 1.31(0.32-5.06) 1.05(0.68-1.63)
p 0.881 0.689 0.811
Menstrual status
Yes/no 197/112 66/40 8/1 74/41
OR (95% CI) 1.00 (references) 0.94(0.60-1.49) 4.55(0.82-84.92) 1.03(0.66-1.61)
p 0.784 0.156 0.91
Tumor size (cm)
>2/<2 157/152 63/43 5/4 68/47
OR (95% CI) 1.00 (references) 1.42(0.91-2.23) 1.21(0.31-4.97) 1.40(0. 91-2.17)
P 0.126 0.779 0.128
Metastasis
Positive/negative 161/148 57/49 5/4 68/47
OR (95% CI) 1.00 (references) 1.07(0.69-1.67) 1.15(0.30-4.97) 1.40(0.91-2.17)
p 0.766 0.838 0.187
TNM Stage
MNI-IV/1-1I 90/219 34/72 217 36/79
OR (95% CI) 1.00 (references) 1.15(0.71-1.84) 0.70(0.10-2.94) 1.11(0.69-1.76)
p 0.567 0.654 0.663
ER
Positive/negative 214/95 66/40 6/3 72/43
OR (95% CI) 1.00 (references) 0.73(0.46-1.17) 0.89(0.23—4.28) 0.74(0.48-1.17)
p 0.186 0. 868 0.195
PR
Positive/negative 186/123 52/44 3/6 55/60
OR (95% CI) 1.00 (references) 0.64(0.41-0.99) 0.33(0.07-1.27) 0.61(0.39-0.93)
p 0.046* 0.122 0.023*
Her-2
Positive/negative 133/176 46/60 217 48/67
OR (95% CI) 1.00 (references) 1.01(0.65-1.58) 0.38(0.06-1.59) 0.95(0.61-1.46)
D 0.949 0.23 0.809

OR odds ratio, CI confidence interval, BMI body mass index, TNM tumor mode metastasis, ER estrogen
receptor, PR progesterone receptor, Her human epidermal growth factor receptor
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Fig. 1 Genotype—phenotype A
correlation analysis 152297630
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gene. Shown is the sQTL
analysis for the A rs2297630
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rs2839693 polymorphisms in
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