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Abstract Breast cancer (BC) is one of the most common
causes of death among women, and second in Iran. The
objectives of this study were to determine the frequency of
RADS51 G/C polymorphism in patients with breast cancer.
We evaluated these polymorphisms and effects on the
breast cancer risk association in a Iranian sporadic popu-
lation-based case—control study of 294 breast cancer cases
and 315 controls using a PCR-RFLP-based assay. Analy-
ses of affected and controls show that homozygote geno-
type RADS51 GG has the highest frequency in both groups
(33.3 in patients and 41.4 in control group). Genotype
RADS51 GG most risk factor were in our population:
[CC/GC odds ratio, 0.364 (95 % confidence interval; CI,
0.168-0.788) p = 0.009, CC/GG odds ratio, 0.828 (95 %
CI, 0.411-1.668) p = 0.596], GG/GC odds ratio, 2.276
(95 % CI, 1.497-3.460) p = 0.001]. There was a signifi-
cant association of breast cancer risk with RADS51 GG and
CC polymorphism.
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Introduction

Breast cancer is an increasingly important cause of illness
and death among women.

Study of RAD51 gene in breast cancer are two reasons; the
involvement of RADSI in the stability of the genome and,
potential to modify the penetrance of BRCAI1/BRCA2
mutations, which can increase susceptibility for breast cancer.

A single nucleotide polymorphism in the 5-untranslated
region (5'UTR) of RADS51 (a G to C substitution at position
135, the G/C polymorphism) can influence breast cancer
risk [1, 2].

The RAD51 gene makes a protein also called RADS],
which is essential for the repair of damaged DNA.

We reported here the allele frequencies of RAD51 GG
and CC significant in breast cancer patients in Iran.

Materials and methods

A) Patients data:

Analyses were conducted for the 294 patients and 315
controls genotyped for RADS51 and ages were 35-55 years.

This study ethically was approved by the local Ethical
Committee of Islamic Azad University from the point of
view of patients’ and also control group samples rights.

All patients participated in the Special Medical Centre,
part of chemotherapy, Tehran, Iran. A questionnaire
including questions on breast cancer risk factors were com-
pleted and each patient filled a consent form. The blood
samples were collected from patients and controls prior to
start of treatment. Subjects were genotyped for the RADS1
SNP using genomic DNA Extracted from peripheral blood
lymphocytes. DNA was isolated from peripheral blood using
FelxiGene DNA extraction kit (Qiagen Germany).
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B) Genotyping.

The polymorphisms were detected using a modified
PCR-RFLP method [3, 4]. The PCR primers were syn-
thesized by TAG Copenhagen A/S Primers were for each
polymorphism is as follows.

A1298C polymorphism, (175 bp), Forward: 5 TGG
GAA CTG CAA CTC ATC TGG 3, Reverse: 5" GCG
CTC CTC TCT CCA GCAG 3.

The cycling conditions were 94 °C, 30 s; 58 °C, 30 s;
72 °C, 60 s (35 cycle). The PCR products were digested
with 1 unit of Mval and separated on a 6 % acrylamid gel.

This method is able to detect all three possible geno-
types for the polymorphism: homozygous wild type, het-
erozygous variant type and homozygous variant type.

The genotypes and allelic frequencies of RADS51 poly-
morphisms in Patient and control groups were analyses by
72 and Fisher’s exact tests.

Results

The aim of the present study was to attempt to elucidate a
role for RADS]1 as a high-risk breast cancer using of PCR—
RFLP metod.

There was a significant between RADS51 polymorphism
and breast cancer risk.

Analyses of affected and controls show that heterozy-
gote genotype RADS1 GC has the highest frequency in
both groups (12.6 in patients and 6.9 in control group)
(Fig. 1).

On the other hands, The homozygote genotype in
RADS51 GG has an increase in Frequency in case and
control group compared with another genotype (33.3 in
patients and and 41.4 in control group) (Table 1; Fig. 2).

Fig. 1 Polymorphism analyse of the RAD51. The PCR products were
digested with restriction enzyme Mval in groups:3, 4, and 6; GC
genotype (157 bp,86 bp,71 bp), 2,5; GG genotype (86 bp,71 bp) 1;
CC genotype (157 bp); (ladder 50 bp)
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Genotype RADS51 GC was most important risk factor in
our population; After Genotype RADS51 GC, Genotype CC
was most risk factor in our population.

Comparison between genotypes, odds ratio and p value:
Showed that p value of Our results showed that the
Genotype RAD51 GC most risk factor were in our popu-
lation: [GC odds ratio, 2.276 (95 % CI, 1.497-3.460)
p = 0.001***  CC odds ratio, 0.364, (95 % confidence
interval; CI, 0.168-0.788) p = 0.009, GG odds ratio,
0.828, (95 % CI, 0.411-1.668) p = 0.596]. Table 2

In our study were significant analyze between RADS51
polymorphism in relation to breast cancer risk.

So, We conclude that not only has a high frequency of
GG in control and case group in Iranian women, but also
there is a relation between presences of RAD51 GC and
increasing of breast cancer.

Discussion

The mechanisms of cancer risk modification by RADS1 are
unknown.

On the other hands, the interactions of RADS51 with
effects in breast tumourigenesis can be evidence to a role
for RADS1 in breast cancer Risk. The RAD5I gene is
located at chromosome position 15q15.1 [5], a region
shown to exhibit loss of heterozygosity in a most range of
cancers, including those of the lung, the colorectum and the
breast [6].

It seems may that, binds to BRCAI, and involved in
repair of double-strand DNA breaks [7]. These findings
suggest that loss of RADS51 function may indused to
mammary carcinogenesis.

In different of other study by scientist, discovered a
contradictions; For example, Teo MT, found that, may give
further insight into the biology of bladder carcinogenesis,
allow testing of the RAD51 SNP as a potential predictive
biomarker [8].

Table 1 Rad51 genotype frequencies [n (%)] for cases and control:
Analyses of 294 affected women and 315 controls for G/G RADS51
genotype frequency have the highest frequency in both group (33.3
and 41.4), and then in G/C RADS51 genotype, (12.6 and 6.9) in cases
and control group respectively. The GC heterozygote genotype
RADS5]1 has an increase in case group (12.6) compared with controls
(6.9)

Genotype [n(%)] RADS1

Study group n CcC GC GG

Patient 294 14(2.3) 77(12.6) 203(33.3)
Control 315 21(3.4) 42(6.9) 252(41.4)
Total 609 35(5.7) 119(19.5) 455(74.7)
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Fig. 2 RAD 51 genotype frequencies [n (%)] for cases and control:
Analyses of 294 affected women and 315 controls for G/G genotype
frequency have the highest frequency in both group (33.3 and 41.4)
but in G/C genotype, is significant (12.6 and 6.9) in cases and control

group respectively

Table 2 Comparison between genotypes, odds ratio and p value,
showed that P value of Genotype RAD51 GC was most important risk
factor in our population; GC odds ratio, 2.276 (95 % CI, 1.497-3.460)
p= 0.00ljk** CC odds ratio, 0.364, (95 % confidence interval; CI,
0.168-0.788) p = 0.009, GG odds ratio, 0.828, (95 % CI, 0.411-
1.668) p = 0.596]., After Genotype RAD51 GC, Genotype CC was
most risk factor in our population

Genotype Odds ratio 95 % confidence P value
RADS1 interval

GG 0.828 0.411-1.668 0.596
GC 2.276 1.497-3.460 0.001™"
cC 0.364 0.168-0.788 0.009"

#rkp< = 0.001, #p< = 0.05

In other study by Cole et al. [9], found an association
significant between RAD51 and BRCA2 with breast can-
cer. In study of Italian population, Falvo et al. [10], found a
presence of polymorphic of RADS1 that is involved in
Breast cancer.

Romanowicz-Makowska et al. [11], found that, geno-
types and alleles of the gene RADS51 polymorphism were
not significantly associated with the different stages of
breast carcinoma in the Polish population.

Paek [12], found that Rad51, may play a role for colon
cancer tumorigenesis Korean women.

Ricks-Santi et al. [13] found that the Rad51 genotype
was not associated with breast cancer risk in the American
study.

Spurdle et al. [14], indicates that RADS51 is not a major
familial breast cancer predisposition gene in Australian
women.

Romanowicz-Makowska et al. [15] discovered that, G/C
polymorphism of the RAD5I gene may not be directly
involved in the development and/or progression of breast
cancer in Poland population.

In summary, we found that, there was relationship
between RADS51 GC genotype and breast cancer risk.

So, in our study, conclude that there is a relation
between presence of RAD51 GC and CC of genotype and
increasing of breast cancer risk.
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