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ABSTRACT

Breast cancer is the most common cancer type and the leading cause of cancer-
induced deaths in women, worldwide. The Fibroblast Growth Factor Receptor 2 (FGFR2) is a tyrosine
kinase receptor that plays an essential role in the growth, invasion, movement, and angiogenesis of tu-
mor cells. Several single nucleotide polymorphisms have been found in the intron 2 of the FGFR2 gene,
i.e., associated with a high risk of breast cancer. Genetic variation in this receptor is a new risk factor for
breast cancer. The current study aimed to evaluate the association of single-nucleotide polymorphism
rs2981582C/T in women with breast cancer.

In total, 80 women with breast cancer and 80 healthy women (controls) were se-
lected from Markazi Province, Iran to participate in this research. Polymorphism rs2981582 was analyzed
to investigate its association with breast cancer. DNA extraction from blood samples was performed us-
ing a kit. The presence of these single-nucleotide polymorphisms was determined by Polymerase Chain
Reaction-Restriction Fragment Length Polymorphism (PCR - RFLP). Statistical analyses were performed by
SPSS using Chi-squared test at P<0.05.

This study was approved by the Ethics Committee of the Arak University (Code:
IR.ARAKMU.REC.1395.28).

TS Significant differences were observed in the frequency of rs2981582 polymorphism in the FGFR2
gene between the control and patient groups (P=0.000). In the patient group, the TT genotype was signifi-
cantly associated with the risk of breast cancer (P=0.001; OR=3.566). On the other hand, allele C indicated
a protective role against the disease (P=0.000).

The obtained data revealed a significant relationship between rs2981582 C/T polymorphism
and the risk of breast cancer; thus, this single-nucleotide polymorphism could be used as a biomarker to
predict breast cancer.

1. Introduction

reast cancer is the most common cancer
type and the leading cause of cancer-relat-
ed deaths in women, worldwide. Besides,
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it accounts for 23% of cancers and 400000 deaths, annually
[1]. The prevalence of breast cancer is approximately one-
third of all cancers in women; it is the second most common
cancer after lung cancer and the most frequent cause of can-
cer-induced death among women. Fibroblast Growth Fac-
tor Receptor 2 (FGFR2) is a tyrosine kinase receptor that
plays an essential role in cell growth and differentiation.
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Table 1. Genotypic and allele distribution of polymorphism RS2981582 gene FGFR2 extracted from this study

SNP & Genotype Patient Control P OR
C 71 112
rs2981582 allele
T 89 48 0.000 2.925
CC 18 42
CcT 35 28 0.257 1.444
Genotype

T 27 10 0.001 3.566

Ct+TT 62 38 0.000 3.807

The structure of these receptors has a second binding to the
extracellular ligand, a second crossing the membrane, and
a second intracellular tyrosine kinase. According to GWA
studies, the FGFR2 gene was suggested as a gene suscep-
tible to breast cancer [8]. Genetic diversity in this receptor
is a new risk factor for breast cancer. This study aimed to
evaluate the association of rs2981582C/T single nucleotide
polymorphism with breast cancer in females.

2. Materials and Methods

In the present case-control $tudy, the required blood
samples were obtained from 80 patients referring to Aya-
tollah Khansari Hospital in Arak City, Iran as well as 80
healthy individuals (controls). Moreover, written informed
consent forms were collected from the explored individu-
als. Accordingly, 5cc of peripheral blood was collected in
EDTA tubes; the samples remained at -20°C until DNA ex-
traction. After completing the questionnaire, data, such as
age, marital status, occupational status, diet, the number of
children, the age of first menstruation, menopausal status,
etc. were collected. All study patients were female with a
mean age of 50 years. Iriazol (RENA biotechnologists) kit
was used to extract DNA in this study. Extraction was per-
formed according to the protocol of the kit. The quality, as
well as the concentration of DNA extracted by spectropho-
tometer (V-US gene), the P electrophoresis of the samples,
were performed on 1% agarose gel. The research samples
were genotyped by Polymerase Chain Reaction-Restriction
Fragment Length Polymorphism (PCR - RFLP) and Acil
restriction enzyme at rs2981582 C/T locus. All statistical
analyzes were performed using SPSS. To evaluate the as-
sociation between disease and genotypes, Odds Ratio (OR)
and Chi-squared test at a 95% Confidence Interval (CI)
were used at P<0.05.
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3. Results

The obtained data suggested a confidence level of
P=0.000; there was a significant relationship between
152981582 and breast cancer. It was also observed that the
T allele of this polymorphism was associated with the risk
of breast cancer (P=0.0003; 95%CI: 2.925 or = 1.864-433).
The frequency of the C allele in the patient and control
groups was equal to 44.37% and 65.62%, respectively. Be-
sides, the frequency of the T allele in the patient and control
groups was measured as 55.62% and 34.37%, respectively.
According to the relevant results, there was a significant
relationship between TT genotype and disease (P=0.001;
95%CI: 566.3 or =1.589-8005). Additionally, the greater
frequency of CC genotype in the control group of this gen-
otype probably presents a protective effect on the disease.
Furthermore, the risk of breast cancer in patients carrying
CT + TT genotypes was about 3 times higher than that in
the controls (P=0.0003; 95%CI: 545.1 or 807.921-7). The
mean age of the examined patients and controls was 50 and
40 years, in sequence. There was a significant relationship
between age and breast cancer (P=0.000). The familial his-
tory of breast cancer signified a significant relationship
between this characteristic and the disease (P=0.007).
However, marital status or the consumption of contracep-
tives indicated no significant relationship with breast cancer
between the study groups (Tables 1 & 2).

4. Discussion and Conclusion

Genetic factors and the lifestyle of individuals impact
breast cancer risk [13]. The FGFR2 gene, which belongs
to the fibroblast growth factor receptor family is involved
in mammary gland development; it has been identified as
an important gene candidate in breast cancer [14]. This re-
ceptor is involved in several processes, including cell pro-
liferation, angiogenesis, and migration [15]. The genetic
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Table 2. The relationship between the study variables and breast cancer in the patient and control groups

Risk Factors Abundance P

Mean age of the patients: 54
Age,y 0.000
Mean age of the controls: 42

Married (patient group): n=75
Marital status 0.534
Married (control group): n=70

Family history Patient group: n=9 Control group: n=1 0.007

Diploma and BA

Educational level 0.014
Patient group: n=16 Control group: n=31
Smoking Patient group: n=5 Control group: n=1 0.042
Taking birth control pills Patient group: n=38 Control group: n=35 0.078
Menstruation under the age of 13 years
The age of onset of menstruation, y Patient group: n=33 0.018
Control group: n=15
Having an improper diet:
Nutrition Patient group: 26 subjects 0.025
Control group: 15 people
More than 2 children
The number of children Patient group: 68 subjects 0.000

Control group: 45 subjects

variants of this gene are a risk factor for breast cancer [16].
The present study examined the effect of 152981582 poly-
morphism in 80 patients and the same number of controls
on breast cancer risk. Accordingly, the relevant data indi-
cated a significant relationship between this polymorphism
and generating the disease (P=0.000). T allele of this single
polymorphism nucleotides is more frequently present in pa-
tients than healthy individuals. Besides, the heterozygous
minor (TT) genotype was significantly associated with the
disease. The C allele presents a protective effect on the dis-
ease. Furthermore, individuals with at least one T allele in
their genotype (CT + TT) are almost 3 times more prone to
develop breast cancer (P=0.807 or =0.0003). The achieved
results were consistent with those of numerous studies. For
example, Fangmeng, in a similar study in southern China
revealed that the heterozygous minor (TT) genotype of this
polymorphism was associated with developing breast can-
cer. Moreover, Zamora et al. explored a population of Mexi-
can women; they reported a significant association between
the T allele of this polymorphism and the risk of breast can-
cer. At present, numerous attempts focus on targeting genet-
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ic changes that cause breast cancer. Moreover, the FGFR2
gene involved in various human malignancies, including
breast cancer, is considered a probable candidate. Due to the
significance of rs2981582 single nucleotide polymorphism
to breast cancer risk, this single nucleotide polymorphism
can be used as a biomarker to predict breast cancer.
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