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Introduction:-

Cancer is an abnormal growth of cells caused by multiple changes in gene expression leading to dysregulated
balance of cell proliferation and cell death and ultimately evolving into a population of cells that can invade tissues
and metastasize to distant sites (Ruddon, 2007). Breast cancer is the most frequently diagnosed cancer and is the
leading cause of cancer deaths in females worldwide (Sun et al., 2012). Despite continued improvements in
diagnosis, surgical techniques and chemotherapy, lethality from breast cancer remains high (Hallet et al., 2013).
Despite vast improvement in the overall survival rate of patients with noninvasive breast cancer, advanced
metastatic breast cancer remains a life-threatening disease. One of the main challenges in mammary cancer research
is now to identify key proteins modulating tumor invasion, which can serve as early markers for invasive tumors as
well as new drug targets (Borges et al., 2013).

The Matrix metalloproteinases MMPs comprise a family of 24 zinc dependent endopeptidases with broad spectrum
of enzymatic activity against all components of the extracellular matrix ( ECM ) and basement membrane
(Schveigert et al., 2013). Based on their structure and substrate specificity. MMPs can be divided into five groups:
collagenases, gelatinases, stromelysins, matrilysins and membrane-type MMPs (MT-MMPs) (Decock et al., 2008).
MMPs are usually minimally expressed in normal physiological conditions and thus homeostasis is maintained.
However, MMPs are regulated by hormones, growth factors, and cytokines, and are involved in ovarian functions
(Verma and Hansch, 2007). MMP-9 is synthesized by endothelial cells, fibroblasts, and hematopoietic cells. In a
transgenic mice study, the lack of MMP-9 has been shown to decrease the incidence of invasive tumors (Schveigert
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et al., 2013). High level of MMP-9 expression in breast cancer is positively correlated with enhanced tumor cell
invasion and metastasis and with enhanced progression and poorer prognosis (Hallet et al., 2013).

Samples Collection:-

The study involved collection of 70 tissue samples that were taken from surgical operations from Baghdad teaching
hospital/medical city. The samples include 40 samples for control that include cases of fibroadenoma, normal breast
tissues, ductectasia and accessory breast. The other 30 samples are from patients of breast cancer that include cases
of mastectomy, recurrent lymph node post mastectomy, removal of the cancerous mass. Figure (1) shows case of
mastectomy.

S
Figure 1:- Mastectomy (This Study)

Materials and Methods:-

RNA extraction and cDNA synthesis: RNA was extracted from tissue samples using (Tissue RNA PrepMate Kit,
Bioneer) according to the protocol of the manufacturer with modifications, also RNA was extracted from tissue
samples using ( Trizol, Applied Biosystem) according to the protocol of the manufacturer with modifications. Then
cDNA was synthesized using (AccuPower® RocketScript™ RT PreMix kit, Bioneer) according to the protocol of
the manufacturer with modifications. After synthesis of cDNA gel electrophoresis was done using 1% agarose
concentration to ensure the presence of cDNA as shown in figure (2):
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Figure 2:- electrophoresis for cDONA samples, agarose concentration 1% , time 15 minutes, 100 volt.

Quantitative Real time PCR:-

Quantitative Real time PCR was done for cDNA samples by the use of syber Green master mix using (Accupower
GreenStar™ gPCR PreMix, Bioneer) according to the protocol and the program of the manufacturer. The following
primers were used: (MMP9 forward primer: 5>=CCTTCCTTATCGCCGACAAG3') and (MMP9 reverse primer: 5-
TGAACAGCAGCATCTTCCCG3') and GAPDH was used as a house keeping gene, (GAPDH forward primer: 5-
TCCTGTGGCATCCACGAAACT-3") and (GAPDH reverse primer: 5>=GAAGCATTTGCGGTGGACGAT3").

Results:-

Real time PCR data were determined as Threshold cycle (Ct) values. The Ct value is inversely proportional to the
amount of gene expression which means that the low Ct values indicate a high gene expression while the high Ct
values indicate a low gene expression. The following equations were used (Thomas and Kenneth, 2008):

ACT sample = Ct sample — Ct house keeping gene

ACT calibrator = Ct control — Ct house keeping gene

The normalized ACT data are used to calculate the relative gene expression fold change using a selected calibrator
(control sample):

AACT = ACT sample — ACT calibrator
Fold Change = 2" AACt

In this study the percentage of patients that gave positive result for gene expression of MMP9 was 46.66% while the
percentage of control samples that gave positive gene expression for MMP9 was 62.5%. Figure (3)
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Figure 3:- the percentage of patients and controls that gave positive result for gene expression of MMP9
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This study found an increase in MMP9 gene expression in cancer patients. The cancer cells are expressing MMP9 in
5.263 fold higher than the expression of MMP9 in the cells of control samples. Figure (4)

Figure 4:- increasing in gene expression of MMP9 in patients compared with controls

Discussion:-

A study found that the expression of MMP9 is upergulated in cancer tissues (Benson et al., 2013). Another study
found that MMP9, MMP11 and MMP28 mRNA expression was higher in breast cancer tissue, also the survival rate
was lower for the patients with positive MMP9 expression (Schveigert et al., 2013). While a study on human brain
glioma found that gelatinase-B (MMP9) is primarily involved in tumor neovascularization (Forsyth et al., 1999). A
study showed higher MMP9 expression in samples from tumors than those from adjacent non tumor tissue samples
(Figueira et al., 2009). In colorectal cancer, MMP9 generally had an increased but inconstant expression in cancer
cells. The strongest expression was found in moderately and poorly differentiated cancers and a lower expression in
well differentiated colorectal cancers (Georgescu et al., 2015). MMP9 is mainly expressed by malignant cells
(Westermarck et al., 1999). Possible mechanisms by which MMPs contribute to cancer initiation or tumor cell
growth include promotion of angiogenesis, activation of stimulating growth factors or their receptors and
inactivation of inhibiting growth factors (Duffy et al., 2000). The evidence for MMPs as active contributors to
cancer progression comes from animal studies in transplantation assays, relatively benign cancer cells acquire
malignant properties when MMP expression is upregulated. Conversely, highly malignant cells become less
aggressive when MMP expression or activity is reduced (Egeblad and Werb, 2002). High levels of MMP9 have been
shown to strongly correlate with tumor aggressiveness and poor prognosis in various human cancers (Chen et al.,
2015).

Conclusion:-
MMP9 is a good biomarker for early detection of breast cancer because its expression is elevated in case of
malignancy more than in case of benign tumors.
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