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ABSTRACT : Epidermal growth factor receptor (EGFR), which also known HER-1 or ErbB-1 is the member of prototype of the

type I receptor tyrosine kinase (TK) family. EGFR was expressed in  Triple negative breast cancers, (TNBC) in which it defined

and clinically detected  by the lack of estrogen receptor (ER), progesterone receptor (PR) and epidermal growth factor receptor

2 (Her2/cerbB2/ EGFR2) expression. Somatic mutations that caused overexpression of  EGFR and consistent activation of

EGFR receptor was reported in a number ofmalignancies. The link between genetic polymorphisms in gene of  EGFR and the

risk of deferent diseases, containing breast cancer is  the increasing interest issue. As EGFR mutations is poorly defined. In

this study, part of exon 8,18 and 19 of EGFR gene analyzed for the presence of SNPs We, therefore, search for characterize

EGFR mutations in triple negative breast cancers. Thirty samples were selectedfrom triple negative breast tumors for EGFR

polymorphisms (mutation) analysis. DNA was extracted from these samples and polymerase chain reaction was performed to

amplify exon regions 8, 18and 19 of the EGFR gene. Sequencing of the purified product of  PCR was performed, followed by

sequencing analysis, EGFR mutations were found in exon 8 of EGFR gene of 30 samples. The obtained results concluded that

studying and analyzing SNPs in the EGFR gene would give us a well understanding of proliferation of breast cancer status and

also would have a benefit in controlling progression and then treatment cancer of breast.
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INTRODUCTION

The epidermal growth factor receptor (EGFR) is a

receptor for tyrosine kinase that is essential in transducing

extracellular signals from the cell surface to the cell

interior, mediating fundamental processes such as cell

proliferation, differentiation, apoptosis and migration. Dys-

regulated expression of this receptor causes aberration

of homeostatic cellular processes, leading tocells

malignant transformation. EGFR protein was expressed

in 30% to 52% of triple negative breast cancer women

(Rakha et al, 2007; Pintens et al, 2009; Thike et al, 2010).

Triple negative breast cancer (TNBC) was clinically

diagnosed by the lackof estrogen receptor (ER) and

progesterone receptor (PR) expression and lack the of

amplification or overexpression of human epidermal

growth factor receptor 2 (HER2) (Yvonne Hui-Fang et

al, 2011).

EGFR family consists of four EGFRs: EGFR (ErbB2

or HER1), HER2 (ErbB2), HER3 (ErbB3) and HER4

(ErbB4) (Masuda et al, 2012). These are transmembrane

glycoproteins consisted of :

A- An extracellular ligand binding area.

B- Intracellulararea with tyrosine kinase activity.

Mutations that found inEGFRgene have been

established in TNBC, which somatic mutations leaded to

EGFR overexpression, reliable EGFR receptor activation

founded in a number of malignancies, counting lung

cancer (Scagliotti et al, 2004), colorectal cancer (Chung

et al, 2005) and glioblastoma multiforme (Fuller and

Bigner, 1992).

The EGFR gene consists of 20 exons, which the exons

from (1 to 14) encode for the extracellular domain,

whereas exon 15 encodes the transmembrane region, also

exons (16 to 20) encode for the intracellular end. EGFR

goes to the ErbB family of tyrosine kinase receptors,

which other members confined ErbB2 (HER2/neu),

ErbB3 (HER3) and ErbB4 (HER4) (Olayioye et al,

2000).

Earlier studies have miscarried to discover actuating

mutations of EGFR gene in TNBC samples from

Australian, European and Japanese patients (Jacot et al,
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2011; Nakajima et al, 2014), however study groups of

American have recounted frequencies of 0% and 3.4%

for an EGFR exon 21 mutation with TNBC (Papadopoulou

et al, 2007; Aifa and Rebai, 2008).

In the present schoolwork, we intended to estimate

the incidence mutations or polymorphisms in EGFR gene

in TNBC patients to define theEGFR used as a biomarker

for anti-EGFR therapy in TNBC. Therefore, we analyzed

the single nucleotides polymorphisms in exons 8, 18, 19

in 30 breast cancer patients and compared them with

NCBI as stander for healthy individuals and examined

their link with breast cancer so as to estimate their

potential factors (prognostic/predictive).

MATERIALS AND METHODS

Sample collection

Breast cancer samples were collected from 30

women from clinics in Baghdad with mean age 15 ± 60

years during 1st of July 2019 to 1st of September / 2019.

All of them were diagnosed with this disease. The women

are with history of breast cancer, but they are triple

negative breast cancer that had estrogen receptor,

progesterone receptor and Her2 receptor negative when

it examined by immunohistochemistry to detect protein

in tissue. Demographical as well as risk data factors were

collectedas well by a short structured survey, containing

information about age, family history of breast cancer,

menopausal status, age at onset. The blood samples

collected and then stored at (-40C) until they wereused

to genetic analysis.

DNA extraction

The DNA was extracted from all samples of blood

via QIA amp DNA blood mini kit (Qiagen, USA) as

described in the manufacturer procedure. Purity and

concentration of extracted DNA was determined for each

specimen by using NanoDrop apparatus. In order to

confirm the presence of intact DNA molecules, DNA

samples were gel-electrophoresed by using the Agarose

gel.

Polymerase Chain Reaction (PCR)

The DNA that extracted from samples was castoff

as a template for (20µl) PCR reactions. The PCR process

was performed using 10µl Go Taq® Green PCR Master

Mix (Promega, USA), 1µl of 10µm from each forward

primer: TGCTGTGACCCACTCTGTCT and reverse

primer CCAGAAGGTTGCACTTGTCC for exon 8. For

the exon 18 the forward primer

CTGAGGTGACCCTTGTCTCTGTGTTCTT and

reverse primer AGAGGCCTGTGCCAGGGACCTTA

were employed. In addition, forward primer

TCACTGGGCAGCATGTGGCA and revers primer

CAGCTGCCAGACATGAGAAA were used for the

exon 19 of EGFR gene as described in Qiuyin et al (2003).

All mentioned primers are complement to a site on part

of exon 8, exon 18 and exon 19 of the EGFR gene. 3µl of

DNA template was added for each set of PCR reaction.

The final volume of each mixture was accomplished to

20µl by addition free-nuclease water. The process of

PCR accompanied through 30 cycles with the subsequent

steps in Table 1.

Table 1 : Program of PCR used for amplification of EGFR gene.

Thermal cycler No. of Temperature-time

protocol cycle

Initial denaturation 1 cycle 940C for 5 minutes

Denaturation 950C for 30 sec.

Annealing 30 cycle 570C for 30 sec.

Extension 720C for 40 sec.

Final extension 1 cycle 720C for 10 min.

DNA sequencing

With the aim of analyze the nucleotides sequences

for all samples and to determine the presence of single

nucleotide polymorphism (SNP), DNA sequencing was

accomplished on cancer patients at the national

instrumentation center or environmental management

(NICEM) using the sequencer ABI prism 3100 xl genetic

analyzer (Applied Biosystems, USA).

RESULTS AND DISCUSSION

Purity and concentration of DNA that extracted from

women by breast cancer

The DNA was effectively extracted sinceblood

samples. The purity of DNA extracted from samples of

blood was extended from 1.8 to 2 and the concentration

of DNA was extended from 70 to 120 µg/ml.

Amplification of part of exon 8, exon 18 and exon

19 in EGFR gene

The blood samples that showed lacking in estrogen

receptor(ER), progesterone receptor (PR) and epidermal

growth factor receptor 2 (Her2) expressionswere

selected for the molecular study.The 20 samples of

bloodthat showed triple negative (epidermal growth factor

receptor 2 (Her2) receptor, estrogen receptor,

progesterone receptor) breast cancer, were selected.

The exon 8, 18 and 19 in EGFR receptor gene were

identified by using PCR. Figs. 1, 2 and 3 indicated that

exon 8, 18 and 19  in EGFR gene were performed as a

band sized 155bp,  185bp and 240bp separately. The
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current data is similar to previous studies by Kallel et al

(2009), Teng et al (2011) and Kallel et al (2009).

Sequencing

The goal of the current study was to scan three exons

(8, 18, 19) in EGFR receptor gene in triple negative breast

cancer women.The data for sequencing result of exon 8

in EGFR gene indicates the presence of one SNP G

replaced by A (Figs. 4 and 5). The recognized SNP was

a non-synonymous;it is substitution variability. The AGG

codon was altered to AAG at position 55161562. The

addressed point mutation altered the gene function

because of altering in amino acid; the Arginine (R)

changed to Lysine (K) at codon 521. This polymorphism

was found in 3 (10%) samples.

On the other hand there is no polymorphism or

mutations in exon 18 and 19 of EGFR gene that found in

this study.

As cancer is a complex disease, so genetic variation

(mutations, deletions or rearrangement) as well as gene

polymorphisms of other genes could affect not only on

the development of the cancer disease, but also on

itsprogression and as a result,it can affect cancer

Fig. 1 : Amplification of exon8 in EGFR receptor of triple negative breast cancer blood sample with 157 bp  lanes (1-20)characterize DNA

from women with breast cancer.  ML: molecular ladder (100-1000 bp).Electrophoresis using agarose 1.5%.

Fig. 2 : Amplification of exon18 in EGFR receptor of triple negative breast cancer blood sample with 185 bp. Lanes (1-20) symbolize DNA

from women with breast cancer. ML: molecular ladder (100-1000 bp).Electrophoresis usingagarose 1.5%.

Fig. 3 : Amplification of exon19 in EGFR receptor of triple negative breast cancer blood sample with 240 bp. Lanes (1-20) signifies DNA

from women with breast cancer. Electrophoresis usingagarose 1.5%. (ML: Molecular Ladder (100-1000 bp).
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phenotypes (Teng et al, 2011). Furthermore, breast cancer

has been considered a major illness that can be developed

throughout the time due to single nucleotide polymorphism

in certain genes. EGFR is one of the genes that can have

a specific SNP affecting the progression of the breast

cancer. It is recorded that the (R521K) SNP in the exon

8 of the EGFR gene has caused changing the amino acid

sequence from Arginine to Lysine in the codon 521

position located in the extracellular subdomain IV of the

EGFR gene sequence (Kallel et al, 2009).

In this study, we investigate the presence of one SNP

polymorphism (2%) contained by the EGFR genes that

were known to have a key role in breast cancer

progression and onset. EGFR gene is overexpressed

frequently in a wide range of solid tumours and it is a

target for cancer drugs (Kallel et al, 2009). The

opportunity that some genetic polymorphisms in the gene

sequence of EGFR can change the regulation of, at least

partially, EGFR gene activity and expression was an

engaging suggestion. This may assist in identifying

suspected patients with tumours that are more likely to

react negatively against the EGFR therapy or radiotherapy

(Papadopoulou et al, 2007). The genetic alterations in

the EGFR gene would regulate its expression and ýactivity

and that, interestingly, would have a benefit in antitumor

drug management where cancer patients may or may

not respond to EGFR-targeted drugs.

Single nucleotide polymorphisms (SNPs) were the

most common form of variation in a certain gene that

influences the manner a person responding to the

environmental factor, which may alterthe disease risk.

In the current study, non-synonymous SNPs in exon 8 of

EGFR gene (AAG) were detected contained by the

regulatory region of the genome coding region. Frankly,

this non-synonymous SNP has changed an amino acid in

EGFR proteins sequence and that would certainly affect

to some extent the activity of the resulted protein.

Generally speaking, if SNPs are within regulatory regions

of acertain gene, which was shown in this study, it results

dys-regulation transcription of the gene and may modify

the structural folds of mRNA leading to an effect in gene

expression (Brian et al, 2009).

Interestingly, the R521K SNP has been recorded in

(2%) of samples (TNBC patients). There are several

studies highlighted the influence of genetic mutations in

exon 18 of EGFR gene and it is considered to be involved

in the progression of breast tumour. Although, the effect

of almost all mutations in the EGFR gene has not been

proved to have a clinical significance, the occurrence of

such single variation would obviously change the

Fig. 4 : Alignment of exon8 in EGFR gene of breast cancer women using a sequencer that was analysed by BLAST tool. Query number

represented the present data, whereas, the subject represented the reference gene sequence.

Fig. 5 : Nucleotide sequencing profile of exon 8 in EGFR gene polymorphism at position 55161562 as recorded by Finich TV software. A

was substituted by G.
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extracellular subdomain IV of the EGFR gene. This

alteration would have some impact on the prognosis of

breast cancer since the EGFR gene is overexpressed in

breast cancer patients. The result has clearly shown the

existence of genetic alteration in the ORF area, which it

can be employed to detect the disease in the individuals

with breast cancer history. The EGFR gene variant has

reduced function in ligand binding, growth stimulation and

induction of the proto-oncogenes myc, fos, and jun,

tyrosine kinase activation (Kallel et al, 2009; Kim et al,

2017).

In order to create relevant data regarding SNPs

existence in the EGFR gene, more TNBC samples are

required to be examined. It is really important to examine

other regions of the EGFR gene for the existence of SNPs

and that would potentially facilitate the way of dealing

with the disease progression. Because most of the TNBC

patients are diagnosed with stage 3 breast cancer, the

respond to the chemotherapy is relatively low. Therefore,

understanding the different genes that may influence the

disease prognosis is essential in controlling the disease

by selecting a suitable therapy.
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