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Association between KRAS rs 712 G>T Polymorphism
with the Incidence of Breast tumors in Iragi Women
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Abstract: Recently, Single nucleotide polymorphisms (SNPs) located in the 3'-UTR of the KRAS (KRAS
rs712 (G>T)) which interrupts let-7 miRNA binding site was stated to be associated with the occurrence of
many human cancers. This study aimed to assess the association of KRAS rs712 polymorphism with the
occurrence of breast cancer and breast benign tumor in Iragi women. rs712 in 3' UTR of the KRAS gene
was amplified by using specific primers, then genotype was detected after sequencing of the amplified
products. Results of genotyping showed that mutant type TT was significantly associated in women with
breast cancer versus women breast benign tumors and in women with breast benign tumors versus healthy
women. However, the results showed there is no significant association in women with breast cancer versus
healthy women. Based on the results, rs712 polymorphism in the 3' UTR of the KRAS gene was considered
as a risk factor with the occurrence of breast cancer and breast benign tumor in Iragi women compared with
healthy women.
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Introduction residing in human KRAS 3-UTR
contains numerous suspected tumor

In Iraq, breast cancer has become suppressors,  like lethal-7  (let-7)

the main risk to women's health and it is
the main cause of death following
cardiovascular diseases, together with a
cancer-related death rate of 23 % ().
Many studies were carried out in Iraq to
investigate the genetic abnormalities
association with breast cancer (2,3,4,5).
KRAS gene is a cellular oncogene,
which belongs to the ras family located
on 12p12.1 chromosome and includes 6
exons and 5 introns. This gene encodes
for GDP/GTP-binding protein that acts
as a signal transducer and this protein
belongs to the small GTPase superfamily
(6). The latest study showed that single
nucleotide  polymorphisms  (SNPs)

supplementary sites (LCS). These SNPs
regulate the activity of KRAS and block
let-7 miIRNA from binding to KRAS in
order to change the expression of its
protein (7).

Several researchers have reported
the association of KRAS rs712 which is
located in LCS1 with various cancers,
among them, Li et al., (8) who indicated
that the T allele of KRAS rs712 was
significantly related with increased risk
of gastric cancer. Zhao et al. (9) proposed
that KRAS rs712 could enhance sus-
ceptibility to develop cancer in the
Chinese population. On the other hand,
Liang et al., (10) and Jiang et al., (11)
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found that rs712 may induce the etiology
of Cervical Squamous Cell Carcinoma
and the occurrence of colorectal cancer
in a Chinese population. Furthermore, it
was found that KRAS  rs712
polymorphism was correlated with
increased casual of Hepatocellular
carcinoma (12). Based on the literature
review, this presented study was the first
carried out in lIraq to determine the
correlation between the KRAS (rs712
G>T) with the occurrence of breast
cancer and breast benign tumor in Iraqi
women, which can provide new
prospects for cancer treatment and
prevention.

Subjects, Material, and methods
Subjects

In this study, a total of one hundred
thirty-five women had been enrolled.
Forty-five of them with early diagnosed
with breast cancer, forty-five of them
with early diagnosed with breast benign
tumor (all these women attend to the
oncology teaching hospital in Baghdad
from different governorates of Irag), in
addition to forty-five normal healthy
women. Women with recurrent breast
cancer were excluded from this study.
Details of clinical data and demographic
characteristics of the patients with breast
cancer only, were collected by medical
record review according to the American
Joint Committee on Cancer (AJCC) (13),
which includes: age, tumor site and size,
grade, recurrence/metastasis  status,
estrogen and progesterone receptor and
HERZ2 new status.

Genomic DNA isolation

Genomic DNA was extracted
from the EDTA-coated venous blood

samples using ReliaPrep™ Blood gDNA
Miniprep System (Promega/ USA) as
stated by the manufacturer's instructions.
The concentration of DNA was assessed
by Quantus™ Fluorometer (Promega/
USA) for further analysis.

Amplification of rs712 in KRAS gene

KRAS variant (rs 712) was amplified
using Polymerase chain reaction (PCR)
via specific primers mentioned by Sanaei
et al., (14) nucleotide sequence for the

forward primer: 5-
AAGGCATACTAGTACAAGTGGTA
A- 3 and reverse primer

5-TGTGTTCCCTCAATGTTTCAGT -
37, the mixture of reaction (25ul) was
prepared by adding 12.5 pl of 2X GoTaq
Green master mix, 8.5 pl of Nuclease-
Free Water, 1 pl of each primer and 2 pl
of DNA template, the PCR condition
was: 30 cycle of 95 °C for 30s, 56 °C for
30S, 72 °C for 30s followed by a final
extension step for 7min at 72 °C.
After  amplification, agarose  gel
electrophoresis was adopted to approve
the occurrence of amplification.

Sequencing of the amplified products

PCR products sent for Sanger
sequencing using ABI3730XL, an
automated DNA sequencer used by
Macrogen Corporation — Korea. The
alignment of the Results was executed
utilizing Geneious software.

Statistical analysis

Statistical analysis in this work was
made using statistical package for social
sciences (SPSS). This analysis includes
odds ratio (OR) and confidence interval
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(Cl) 95%, which performed to
investigate the association between
polymorphism and breast tumors. y°-test
performed to study the rs712 genotype
frequency differences between each two
groups. P-value was considered to be
statistically significant (P<0.01). Hardy-
Weinberg equilibrium (HWE) was
calculated for each case study.

cancer who expressed the estrogen
receptor (ER), progesterone receptor
(PR) were 82.2%, 75.5% respectively.
Besides, women with invasive lobular
carcinoma (ILC) and invasive ductal
carcinoma (IDC) were accounted 15.5%
and 75.5% respectively. According to
the TNM, it was found that 51.1% of the

Results and Discussion

Histological biomarkers had been
utilized to provide information for the
diagnosis of the disease and its
consequences. The age of breast cancer
patients under study was (20-60) year,
benign breast tumor was (20-45) years
and healthy women were (30-50) years.
It was noticed that women with breast
breast cancer patients were at stage Il of
tumor; other patients were at Stage I,
stage Il and stage IV stages with 28.8%,
13.3%, and 6.6% respectively. The
medical records showed that 60% of
breast cancer patients with metastasis
lymph node as shown in Table (1).

Table (1): Clinical and histological characteristics for Iragi women with breast cancer.

Characteristics Cases (45), No (%)
Histological type
IDC 34 (75.5)
ILC 7 (15.5)
Others 4(8.9)
Grade
I 6 (13.3)
Il 26 (57.8)
Il 9 (20)
v 4(8.9)
Tumor size
Stage | 13 (28.8)
Stage |1 23 (51.1)
Stage 111 6 (13.3)
Stage IV 3 (6.6)
Lymph node
(+) 27 (60)
(@) 18 (40)
ER status
(+) 37 (82.2)
() 8 (17.7)
PR status
(+) 34 (75.5)
() 11 (24.4)
HER2 neu status
(+) 12 (26.6)
() 33 (73.3)
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rs 712 of the KRAS gene in each
case study was amplified using specific
primers. Results of amplification showed
that an amplicon product of 426bp was
obtained and visualized after Agarose
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gel electrophoresis by UV light, then the
size of the fragment was calculated by
using the gel documentation system as
shown in Figure (1).
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Figure (1): PCR products for rs712 (G>T) of KRAS gene for human samples were fractionated on 1.5
% agarose gel electrophoresis (100 volts for 75 minutes) Lane (1): 1000 bp DNA marker lane (2-8)
women with breast cancer, lane (9-14) women with a breast benign tumor, and lane (15-19) healthy

women.

PCR product was genotyped in
women with breast cancer, women with
benign tumor and healthy women, then
sequenced and analyzed to assess the

allele frequency of this polymorphism in
patients and control groups by Geneious
software, as shown in Figure (2).
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Figure (2): The sequence of the KRAS (rs712) gene when alignment with reference sequencing shows
the substitution of nucleotide GG to (GT and TT).

Results  displayed that allele
frequency of G and T in breast cancer
women was 0.63 % and 0.37%

respectively. Also, allele frequency for G
and T alleles for women with benign
tumor were 0.40% and 0.60%
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respectively. Allele frequency for the G
and T alleles in healthy women was
0.57% and 0.43% respectively.

Results also showed that the G allele
IS @ major in both groups under study
(malignant and control) respectively.

whereas, the T allele is more common in
women with breast benign tumor (0.60)
which  was significantly  different
(P<0.01) than healthy women or women
with breast cancer (0.37, 0.43) with as
indicated in the Table (2).

Table (2): Allele and genotype frequency of rs712 (G > T) for women with breast cancer, women with
breast benign tumor, and healthy women control.

Polymorphism | Malignant group Benign group | Control group
Genotype frequency, No (%)
GG 18 (40.00) 12 (26.67) 12 (26.67)
GT 21(46.67) 12 (26.67) 27 (60.00)
TT 6 (13.33) 21 (46.67) 6 (13.33)
Dominant Malignant vs benign O.R.=0.55 P=0.2
GG 95% CI (0.22-1.32)
Vs Benign vs control O.R.=1.00 P=1.00
GT+TT 95% CI (0.4-2.55)
Malignant vs control O.R.=0.55 P=0.2
95% CI (0.22 -1.32)
Recessive Malignant vs benign O.R=0.2 P =0.001
TT 95% CI (0.06- 0.49)
S Benign vs control 0.R.=5.68 P =0.001
GG+GT 95% CI (2.01 - 16.09)
Malignant vs control 0.R.=1.00 P=1.00
95% CI (0.3- 3.4)
Allele frequency, No (%)
G (28) 0.63 (18) 0.40 (26) 0.57
T (17) 0.37 (27) 0.60 (19) 0.43
P- values 0.9 0.003 0.1

Genotype frequency of GG, GT,
and TT for women with breast cancer
were 40%, 46.67%, and 13.33%
respectively. Moreover, the genotype
frequency of GG, GT, TT in the second
group of women with benign tumor were
26.67%: 26.67%  and 46.67%
respectively, while the genotype
frequency of GG, GT, and TT for
healthy women were 26.67%, 60.00%,
and 13.33% respectively. The odd ratio
for recessive mode TT vs GG+GT was
0.2, confidence interval (Cl) (95%CI)
=0.06- 0.49, P = 0.001 in breast cancer
women versus women with breast
benign tumor. The odd ratio for the TT

vs GG+GT was 1.00, 95% CIl= 0.3-3.4,
P=1.00 in women with breast cancer
versus healthy women and the odd ratio
for TT vs GG+GT was 5.68, 95% ClI
=2.01-16.09, P =0.001 in women with
breast benign tumor versus healthy
women.

Lifestyle- associated agents can’t
causing cancer, but are other threats
correlated to the genesis of cancer, as in
uncontrolled  exposure to  many
carcinogens in  the environment,
including radiations and microorganisms
(15). However, the correlation of rs712
polymorphism with cancer may be
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related to environmental causes that can
induce tumoral epigenetic changes (16).

Results of this work showed that,
homozygous TT (mutant type) in rs712
polymorphism  was related  with
incidence of breast tumors compared
with healthy women, and that is in
agreement with other studies which
showed a relationship  between
polymorphism and various types of
cancer including gastric cancer (8),
colorectal cancer (11) and hepatocellular
carcinoma (12). Furthermore, Kim et al.,
(17) revealed that sequencing of the
complete 3'-UTR region of KRAS in
epithelial ovarian cancers and non-small
cell lung cancers that rs712 may have a
functional role in the control of the
KRAS gene by interrupting let-7 sites.
On the other hand, Sanaei et al., (14)
exhibited that KRAS rs712 TT vs
GG+GT genotype in a recessive model
was correlated with a diminished risk of
breast cancer. In contrast, other studies
reported that there is no significant
association between KRAS rs712 with
papillary  thyroid cancer (18),
nasopharyngeal carcinoma (19) and
breast cancer (20).

Conclusion

It had been found that single
nucleotide polymorphisms (SNPs) in 3’
UTR of the KRAS gene have the
capability to be such genetic biomarkers.
To evaluate the influence of the KRAS
variant (rs 712) on breast cancer and
benign breast tumor among healthy
women, this study showed a significant
association in the recessive model TT vs
GT+GG in women with breast tumors
among healthy women in Iraqi
population.
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