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Abstract

Purpose: Breast cancer is the most lethal disease and the
leading cause of cancer death among women in
worldwide. P53, a tumor-suppressor gene, is best known
to be associated with human cancers and more than 50%
of human cancers contain P53 alteration, which is
guardian of the genome. In the current study, we aimed to
evaluate mRNA expression level of P53 gene among
breast cancer patients in Erbil province.

Material and Methods: Thirty four pairs breast cancer
tissues and their corresponding non-cancerous breast
tissues that were grouped according to the types of breast
cancer and clinical features of patients were examined by
semi- quantitative reverse transcriptase polymerase chain
reaction (qQRT-PCR) technique.

Results: Expression quantity of P53 gene in breast cancer
samples was significantly increased (Up-regulated)
according to expression quantity of normal samples.
Conclusion: The over-expression of p53 gene might be a
potential molecular genetics marker for breast cancer
diagnosis in women; further analysis are mandatory to a
better understand and confirm our preliminary findings.
Key words: Breast cancer, P53, expression analysis, semi-
quantitative RT-PCR.

INTRODUCTION

Breast cancer is the most widely recognized
malignancy in women in the world!. It involves
22.9% on invasive cancers in women and 16% of all
female cancers?. The frequency of breast malignancy
differs significantly around the globe; it is most
reduced in less developed countries and most
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Amag: Meme kanseri, diinyadaki kadinlarda Slimcil en
biytk hastalik ve kanser 6limiiniin 6nde gelen nedenidir.
P53, timor baskilayict bir gen, insan kanserleri ile iligkili
oldugu bilinen ve insan kanserlerinin%  50'sinden
fazlasi,esas gbrevi genomun koruyucusu olan P53 geninin
alterasyonunu icerir. Bu calismada, Erbil ilindeki meme
kanseri hastalarinda P53 geninin mRNA ekspresyon
diizeyini degerlendirmeyi amagladik.

Gereg ve Yontem: Otuz dort hastaya ait meme kanseri
dokusu ve yine bu hastalara ait kanserli olmayan gogis
dokular1 meme kanseri tiplerine ve hastalarin klinik
Ozelliklerine gore gruplandirildi ve yart kantitatif ters
transkriptaz polimeraz zincir reaksiyonu (qRT-PCR)
teknigi ile incelendi.

Bulgular: Normal 6rneklerin ekspresyon miktarina gore
meme kanseri 6rneklerinde P53  geninin ekspresyon
miktar1 6nemli lctide arttmistir. (upregiile).

Sonug: P53 geninin asir1 ekspresyonu kadinlarda meme
kanseri tansi i¢in potansiyel bir molekiiler genetik belirteg
olabilir; 6n bulgularimizt daha iyi anlamak ve dogrulamak
i¢in daha fazla analiz yapilmasi zorunludur.

Anahtar kelimeler: Meme kanseri, P53, ckspresyon
analizi, yar1 kantitatif RT-PCR.

prominent in the more developed countries’.
Regardless of the high frequency rates, in Western
countties, 89% of women determined with breast
cancer are still alive 5 years after their diagnosis,
which is due to recognition and treatment?.

Breast cancer can be separated into various sorts in
view of the way the tumor cells look under the
microscope*. Most breast cancers are carcinomas, a
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kind of growth that begins in the cells (epithelial
cells) and the second sorts are adenocarcinoma,
which is carcinoma that begins in glandular tissue*.
Analysis at the molecular level will target the basic
mechanisms associated with disease development
and controlling or destroying these targets are the
objective of practitioners and research scientists®.

Womens with a family history of breast tumor, have
roughly two folds the danger of creating breast
harms contrasted with womens without such a
history of breast cancer®. Larger part of autosomal
dominant inheritance to breast cancer connected to
two genes, namely, BRCA7 and BRCAZ, they are
tumor suppressor genes>. They help to maintain
DNA stability, involves in repairing damaged DNA
and destruction of cells if DNA repairment is not
fruitful, and eventually results from controlled cell
growth and prevention of cancer development>®.
Other genes are also involved in breast tumor risk®.

Womens with the uncommon Li-Fraumeni
syndrome greatly increase susceptibility to cancer,
have a high danger of early breast tumor and
different malignancies, that is caused by mutation in
the P53 gene®. The p53 is the most as often as
possible mutated gene in human malignancies and
more than half of human tumors contain p53
defects, which is guardian of the genome’8. Its most
pivotal ordinary capacity is liable to direct cell cycle
arrest at the G1 or G2 phase of the cell cycle after
specific sorts of DNA harm and to stimulate
apoptosis when the impairment is too severe®!.
Human P53 gene, comprises of 11 exons, which is
codes a protein with 393 amino acids'!. A few eatlier
studies have showed gene and protein expression of
p53 wvia reverse transcriptase- PCR  and
immunohistochemistry  techniques in  various
tumors!'®!l. In the present study we aimed to assess
the conceivable relationship between mRNA
expression level of P53 and breast tumor by
checking semi-quantitative RT-PCR technique, P53
gene alteration to the risk of breast cancer.

MATERIAL AND METHODS
Patients

Normal and cancerous breast tissue specimens were
obtained from a total 34 patients (34 controls and 34
tumors). The samples were collected from the
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Rizgary hospital in Erbil, north of Iraq. Twenty
breast carcinoma (41-57 years) and ten breast
adenocarcinoma (39-55 years) samples were enrolled
in this study. Tissue biopsies were taken from the
tumor and tumor free, the obtained tissues were
placed into liquid nitrogen and kept at -80°C until
RNA extraction. The study was approved by the
local ethics committee (approval number: 3/ 1/
1011) and was conducted in accordance with the
guidelines of the declaration of Helsinki.

RNA extraction, cDNA synthesis and semi-
qRT-PCR

RNA samples from breast biopsy tissue were gotten
utilizing the extraction kit (Qiagen, Hilden,
Germany) as indicated by the manufacture's
direction. Quantification and qualification of total
RNA  concentration was performed utilizing
NanoDrop (ND- 1000, USA). In this study,
Complementary DNA (cDNA) was synthesized
using the protoScript First Strand ¢cDNA Synthesis
Kit (Catalog no:E6300S NEB, England). The work
area was cleaned by 70% (v/v) ethanol and filter tips
were used in all steps. The cDNA was amplified by
semi-quantitative RT-PCR and employed the
expression primers!® (Table 1). Glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) gene was used
as a housekeeping gene for the normalization of P53
gene expression data'?. PCR reaction and condition
were performed using M] Research, AB Applied
Biosystem thermal cycler. Fifty micro liter reaction
mixture was prepared in PCR tubes containing 2.5
L cDNA template, 25 uL. OnePCR™ master mix
(GeneDirex, Korea), 1 pl. forward primer, 1 pL
reverse primer and 20.5 ul. ddH2O. The cycling
conditions comprised of initial denaturation at 95°C
for 5 min, 35 cycles of denaturation at 95°C for 45
sec, annealing temperatures in Table 1 for 30 sec
and extension at 72°C for 45 sec, and final extension
at 72°C for 4 min.

Agarose gel and expression discrimination

Expression amounts wete evaluated utilizing agarose
gel electrophoresis (2%) in the presence of ethidium
bromid. The image of agarose gel was captured and
quantitated mRNA expression level by image]
software program (version 1.46r, downloaded from
http:/ /imagej.nih.gov/ij) 1.
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Table 1. Sequence, nucleotide location, PCR product size and annealing temperature of utilized primers.

Primer Sequence Nucleotide PCR Annealing
location product temperature

(bp) ()

P53 gene exp.

Forward 5'“ACA CGC TTC CCT GGA TTG G-3' 168-186 466 58

Reverse 5-GGT CTT GGC CAG TTG GCA A-3' 616-634

GAPDH gene

Forward 5-GGTCCACCACCCTGTTGCTGT-3' Random 456 59.4

Reverse 5'"AGACCACAGTCGATGCCATCAC-3' region

Statistical analysis

The mRNA expression level of P53 gene in breast
tumor was compared with normal adjacent tissue
utilizing T-test, significance was assumed for values
p < 0.05. The statistical tests were made by utilizing
SPSS programming (V.16).

RESULTS

In this study, P53 gene was amplified and separated
by agarose gel electrophoresis and normalized with
GAPDH. Figure 1. show expression alteration of
P53 and GAPDH genes. The P53 expression level
of mRNA of 34 pair samples was obtained from
normal controls and tumors. Different expression
level of each patient was observed, the comparison
between normal controls and tumors is indicated in
Figure 2. The mRNA expression level of 30 tumors
according to normal controls was increased (Over-
expressed).

The expression level of P53 gene was obtained from
34 pairs; quantity of mRNA expression of P53
according to
samples,

were increased
of normal control

tumor samples
expression level

P53

GAPDH

p=0,0001 and statistically it is significant counted on
(T- test; p < 0,05). The mRNA expression levels for
both normal controls and tumors are shown in
Figure 3.

DISCUSSION

P53 assumes a key part in interceding cell response
to different stresses, primarily by inducing or
repressing various genes involved in cell cycle to
arrest, senescence, DNA repair, apoptosis and
angiogenesis'*. We intended to determine possible
relationship of mRNA expression level and P53
gene in breast cancer patients.

Numerous sorts of stresses might be encountered
during tumour development15. The p53 function is
often changed in malignancy’>. It has been
recommended that p53 could have advanced in
higher organisms specifically to prevent tumour
development!®. It is trusted that this patticular
activity is applied fundamentally through the
activating of apoptosis'>!® To be sure, loss of p53
action disturbs apoptosis and quickens the presence
of tumors in transgenic mice!S.

Figure 1. The result of mRNA expression of P53 by 2% agarose gel electrophoresis and staining by ethidium
bromide. The mRNA expression level of P53 and GAPDH genes in normal and tumor of breast cancer.

N: normal control and T: Tumor.
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Figure 2. The mRNA expression level of each normal control and tumor according to P53/GAPDH. The

mRNA expression level of 30 tumors was increased.
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Figure 3. Statistical results of the mRNA expression level of P53/GAPDH gene in both normal and tumor

samples.

Expression examination investigations of gene have
issued from numerous new experiences in cancer
biology and expression examination of mRNA is
ending up being an extremely valuable tool for
malignancy detection, cancer classification and
disease resultant prediction'’. In this study, the
mRNA  expression level of P53 gene was
significantly increased(Up-managed) as indicated in
Figure 2 and 3. Similatly, Pavel et al. (2009) reported
the over-expression of P53 expression in breast
cancer!8,

Posttranslational modification is a noteworthy
mechanism controlling protein capacity. P53 might
be phosphorylated, acetylated, cis/trans isomerized,
methylated, ubiquitinated, neddylated, sumoylated,
glycosylated at multiple sites, reflecting its biological
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significance'*.  This multisite changing, which
displays a cell and tissue specificity and relies on
upon the position in the cell cycle, is a complex
regulatory program that fluctuates in response to
cellular signalling triggered by proliferation, DNA
damage, and senescence!.

Recently, various mictcoRNAs (miRNAs) have been
observed to be involved in the p53 signaling
pathway and breast carcinogenesis’. Certain
miRNAs indirectly affected p53 signaling through
regulating genes associated with p53!°. For example,
oncomiRs miR 221/222 promoted proliferation in
breast cancer by repressing p53 upregulated
modulator of apoptosis expression!®. MiR 21
antagonizes the p53 pathway in breast cancer by
inhibiting the expression of p53 regulated genes®.
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Another class of miRNAs directly targeted the
mRNA of p53 and adversely regulate p53
expression, such as miR 125b, miR 375 and miR
50419,

In conclusion, we observed a significant relationship
between the presence of overexpression of p53 gene
evaluated by semi-quantitative RT-PCR. Increased
mRNA expression of P53 gene might be a risk
factor for breast cancer development. In order to
understand the investigation between breast cancer
and molecular biomarkers; further investigation is
important.
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