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Abstract: Cancer is the second leading cause of death throughout the world. Breast cancer is one of the leading mortality reasons in 

women from Western Countries in Iraq; breast cancer is the second reason of death After cardiovascular Diseases. Integrin are 

heterodimer integral membrane glycoproteins with distinct Two chainα, β, one of the receptors of adhesion molecules has an important 

role in metastasis. The study included (106) female sample of Iraqi people. In divided into two groups, the first group (68) patients with 

breast cancer, were investigated, the patients attended to (tumor unit at madienatalteb teaching hospital and Al-Amal Al-Waaniihospital 

in Baghdad, while second group (38) apparently healthy controls. ELISA and PCR has been used in this study. ELISA Technique has 

been used to determinate the serum level of integrin α 2 (an adhesion molecules) while in PCR Technique used to study the 

polymorphism of integrin α 2 (ITGA2 ) gene (C807T), the two under studying group undergo to the both technique. The serological 

study was carried out by using ELISA technique, while molecular study was carried out by using PCR technique, 5ml of peripheral 

blood had been drawn from each patients, then blood sample divided in two part (2 ml) in Gel tube for serological study, and (3ml) in 

EDTA tube for molecular test. By ELISA technique the results that recorded (ITGA2)a non-significant differences in patients (25.17 ± 

1.15) than controls (24.20 ± 2.03). A molecular study part (PCR RFLP) employed 106 individual (68) patients and (38) healthy 

individual. The electrophoresis results for gene (ITGA2)at site C807T for two alleles are (T, C) showed a three genotypes (TT, CT, CC) 

and repeat compositions genetic (TT)that recorded a non-significant differences while the genotype (CT, CC) recorded a higher 

significant differences under probability P<0.01 in the patient group than control. Allele T recorded a non-significant differences in 

patients compared to control using the test Fisher and relying on relative factor and showed that the allele T was Etiological faction 

(EF).while allele C showed a non-significant difference in patients compared to controls by using test Fisher depending on relative 

factor showed a preventive faction (PF) of the disease. Repeat genotype TT difference is a non-significant in patient compared to control 

and showed style of etiological faction (EF) of disease , while genotype CT showed a significant difference under probability <0.05 in 

patients compared to controls and recorded style of Etiological faction (EF) of disease. Whereas a repeat genotype CC showed a non-

significant difference in patients compared to controls and showed style preventive fraction (PF). 
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1. Introduction 
 

Cancer is the second leading cause of death through outthe 

world. Breast cancer is one of the leading mortality reasons 

in women from Western Countries In Iraq, breast cancer is 

the second reason of death after cardiovascular Diseases [1]. 

Breast cancer is a type of cancer producing from breast 

tissue, usually from the inner lining of milk ducts, Or lobules 

that must provide the ducts with milk [2]. There were (3763) 

cases of breast cancer with incidence rate about (23.01) per 

100, 000 female population in 2011, compared to (16.65) per 

100, 00 Female population in 2008 in Iraq [1].Adhesion 

molecules can be divided into four Minerfamilies: the 

cadherin Superfamily, the selectins, the immunoglobulin 

superfamily and the Integrins [3-4]. The interactions of these 

cell adhesion with the ECM are Serious for development 

processes as various as the differentiation of Tissues, 

morphogenesis and the development of metastases [5]. The 

extracellular matrix (ECM) is a high dynamic building that 

is found in all tissues and continuously submits controlled 

remodelling. This process include quantitative and 

qualitative variation in the ECM, Mediated via particular 

enzymes that are responsible for ECM Degradation, such as 

metalloproteinases. The ECM interacts with cells to 

Organize different functions, involve proliferation, 

migration and Differentiation [6], otherwise ECM as well as 

participate in a critical Way to the progress of cancer cell 

invasion and metastasis [7].Integrins are the main and best-

describe transmembrane receptorsthat Mediate dynamic 

interactions among the extracellular matrix and the Actin 

cytoskeleton through cell motility. Integrins are the main 

and most Recognized ell surface receptors of many 

Extracellular matrix (ECM) Proteins for example laminin, 

fibronectin, collagen IV and vitronectin. Integrins are 

formation of non-covalent, heterodimeric complexes of an α 

and β subunit [8]. Several members of the integrin family, 

for example α5β1, α8β1, αIIbβ3, αVβ3, αVβ5, αVβ6, and 

αVβ8 characters an Arg-Gly-Asp (RGD) motif during their 

ligands, which contain FN, Fibrinogen, vitronectin, von 

Willebrand factor, and different other large glycoproteins 

[9]. 

 

Integrins constitute the mediators between ECM and the 

actin Cytoskeleton with focal adhesion locations 

representing the areas of Signal transduction, wound 

healing, differentiation, controlling Proliferation, survival 

migration, tumorigenesis, etc. [10] Integrin are 

heterodimeric integral membrane glycoproteins with distinct 

Two chain. They are found on a wide differ of cell kinds 

including, T cell (Th, NKTcells), NK cells, fibroblast and 

platelets, integrins are Involved Into cell adhesion and also 

participate in cell surface Intermediated signaling [11]. Both 

the α and β subunits are Transmembrane glycoproteins. As 

the cytoplasmic tails of integrins are Devoid of enzymatic 

features, they transduce signals via linking with Adaptor 

proteins that bind the integrin to the cytoskeleton, 

cytoplasmic Kinases, and transmembrane growth factor 

receptors [12]. It has been suppose that bone metastasis 

obtain from in progress prostate Cancer process is described 
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via the integrin-mediated interaction of Metastatic cancer 

cells and bone microenvironment [13]. 

Expression integrin alpha 2 beta 1suppressor of metastatic 

breast tumor Development addition integrin α2β1and play 

role important in cancer Migration and invasion in resent 

study have observed the α2β1 integrins is organized of 

cancer metastasis either via enhancing or inhibiting the 

Dissemination process of cancer cells [14]. α2β1 integrin 

functions as a Collagen receptor on platelets and fibroblasts 

and as both a collagen and laminin receptor on endothelial 

cells and most epithelial cell kinds [5-6] 

 

Metastasis is one of the most important troubles cancering 

mortality in Cancer patients [15-17] it is a multiple steps, 

complex process composed Of a cascade of inter linked 

event including intravasation, adhesion to the Vessel wall, 

extravasation, infiltration, and proliferation in to target 

Tissue [16]. Many of these steps include integrins which 

recognized to Exist in distinct activation states, which show 

various affinities for ligand Generally, integrin activation 

controls cell adhesion [17] such control is Specially 

important in the vasculature where dynamic supply 

physically Opposes cell connection. Complexity from 

metastatic disease are the Primary reason of death in breast 

cancer, metastasis to bone, Lungs Liver and brain involves 

dissemination of t cancer cells by the blood Stream [15]. 

Functional polymorphisms intergrin genes ITGA2 C807T 

influence development and progression of breast cancer rick 

and role it metastasis and ITGA2 C807T have been linked 

with cell –surface intensity of integrin α2β1 [14]. Thus one 

of the main tasks of oncology research is the growth if 

inhibitors selectively targeting extracellular molecules that 

Constitute a crucial inter connection of multiple metastasis 

pathways. The aim of this study is to shied a light on 

integrin α2 which it may represent Therapeutic target against 

metastasis. 

 

2. Materials and Methods 
 

2.1. Samples Collection 

 

The study was approved by the medical ethics committee of 

Iraqi ministry of health and was done on 68 Iraqi women 

(patients with breast cancer)were investigated, the patients 

attended to (tumor unit at Medical city teaching hospital and 

Al-Amal Al-Waanii hospital in Baghdad, for diagnosis and 

treatment during the period October/2016-January /2017, the 

disease was diagnosed by consultant medical staff at the 

hospital by using diagnostic criteria the diagnostic was made 

according to clinical, mamografical, histological finding, 

there were 68 patients (females) their age rang (25-55), and 

38 apparently healthy controls (female)matched patients age 

(20-48 years) and ethnicity (Iraqi) were enrolled in the 

study. Patients were early detected (without treatment with 

chemotherapy or any drug. The serological study was 

carried out by using ELISA technique, while molecular 

study was carried out by using PCR technique, 5ml of 

peripheral blood had been drawn from each patients, then 

blood sample divided in two part (2 ml) in Gel tube for 

serological study and (3ml) in EDTA tube for molecular 

study. Carried out by using Eliza kite Human Integrin 

Alpha-2 were purchased from CUSABIO, CHINA storied in 

-4◦C 

 
Figure 1. Standard curve of Human integrin Alpha -2 

 

2.2. DNA Extraction 

 

Was carried out by procedure supply with DNA Extraction 

kit purchase from Geneaid Taiwan. 

 

2.3. Enzyme 

 

Enzyme Hinf I was purchased from Bioneer, Korea and 

stored -20◦C [18] 

 

2.4. Primers Used for the Study 

 

Primers were purchased from Bioneer, Kore. 

 

Table 1: Sequence of primer used in this study (35) 
Primer Sequence 5 3 

Forward (F) 5gatttaactttcccagctgccttc3 

Reverse (R) 5atggtggggacctcacaaacagatt3 

 

Table 2: PCR reaction Components for amplification 
Component Quantity (μl) 

Forward primer 2 

Reverse primer 2 

DNA template 4 

D.W 12 

Master mix 5 

Final volume 25 

 

Table 3: PCR amplification programm ITGA2C807 gene 
Steps Temperature c Time No. of cycles 

Initial denaturation 95 3 minute 1 

Denaturation 95 30 sec  

35 

 

Annealing 60 45 sec 

Extension 72 30 sec 

Final extension 72 5 minute 1 

 

2.5. iserohportcelEleGesoragA 

 

1.5% agarose gel containing ethidium 

bromide idetalos DAN sawdezilausivno10mg/ml) in 1xTAE 

buffer at 70 volts for half hour and 100 volts for one hour 

(running time one Hour) 
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Table 4: RFLP Programs 

Component Component of sample (μl ) 

PCR product 10 

Hinf 1 Enzyme 1 

BSA 2 

Buffer 2 

D.w 5 

Total volume 20 

 

Incubate for 3hr at 37°C. 

 

2.6 Restriction fragment Length polymorphism (Hinf I) 

 

Restriction digestion of PCR product was carried out with a 

Total volume of 20µl consisting 10µl from pcr product, 5µl 

of D.W, 2µl Buffer, , 2µl BSA and 1µl of enzyme Hinf 

1.Samples were incubated at37◦C for 3h. RFLP pattern was 

visualized on 2% agarose consisting ethidium bromide 

10mg/ml) in 1x TAE buffer at 100 volts for 90 min. 

 

2.7 Statistical Analysis 

 

In order to analyze the result, the Statistical Analysis 

System- SAS (2012) program was used to study the effect of 

different factor in study parameters. Least significant 

difference –LSD test, t test were used to significant compare 

between means in this study. Estimate of correlation 

coefficient between difference variables. Estimate of 

correlation coefficient between difference variables. Alleles 

and genotypes were presented as percentage frequencies, 

and significant differences between their distributions in 

breast cancer patients and controls were assessed by two-

tailed Fisher's exact probability (P). In addition, relative risk 

(RR), etiological fraction (EF) and preventive fraction (PF) 

were also estimated to define the association between alleles 

and genotypes with the disease. The RR value can range 

from less than one (negative association) to more than one 

(positive association). If the association was positive, the EF 

was calculated, while if it was negative, the PF was given. 

(45.46). 

 

3. Results and Discussion 
 

3.1 General characteristics of patients 

 

As shown in Table 5The result showed that there were two 

histological subtype, Ductal and Lobular (98.5%-1.47%) 

respectively. The age median for all patients groups (<35, 

35-45 and > 45) percentage was (23.5%, 44.1% and 32.3 %) 

respectively. The study was included four stages II B, II A, 

III C, III A The number patient for each stage ( n4669.6%, 9 

13, 2%, 7 10.2%, 6 8.8%) respectively, grading recorded 

(5.8 %, 67.6 %, 26, 4%) Grad I, II, III Respectively. and 

TNM stage (7.3%, 57.3%, 35.2%) T0, T2, T3 respectively. 

(60.2%, 22.0%, 7.3%, 4.4%, 5.8%) N0, N1, N2, N3, N4 

Respectively. M0 (100). 

 

 

 

 

 

 

Table 5: Clinical and pathological characteristics of breast 

cancer patient’s diagnosis 

stneitaprecnactsaerB 

 (No=68) (%) 
citsiretcarahC 

 

67 (98.5) 

1 (1.47) 

68 (25-55) 

16 (23.5) 

30 (44.1) 

22 (32.3) 

 

46 (69.6) 

9 (13.2) 

7 (10.2) 

6 (8.8) 

 

4 (5.8) 

46 (67.6) 

18 (26.4) 

 

34 (50) 

34 (50) 

 

5 (7.3) 

39 (57.3) 

24 (35.2) 

41 (60.2) 

15 (22.0) 

5 (7.3) 

3 (4.4) 

4 (5.8) 

68 (100) 

epytbuscigolotsiH 

latcuD 

raluboL 

naidemegA 

35nahtsseL 

35-45 

45nahteroM 

Segat 

II B 

II A 

III C 

III A 

edargcigolotsiH 

edarG I 

edarG II 

edarG III 

romuTetis 

tfeL 

thgir 

egats MNT 
0T 

2T 

3T 

0N 

1N 

2N 

3N 

4N 

0M 

TNM (Tumor Node Metastasis) 

 

3.2 Histological subtype discussion 

 

The most invasive tumor kind, invasive ductal cancer was 

the most spread histological tumor kind. The percentage was 

in patient 98.5% for 67 cases, while the subtype invasive 

Lobular cancer was founded with percentage ratio in patient 

1.47% as shown inTable-5.the present study showed that the 

histological tumor type invasive ductal cancer was the 

common histological kind which is agree with other study 

[18-23].while Lobular invasive carcinoma was the second 

most spread histological type the percentage ratio inpatient 

1.47%.while the histological tumor type Lobular carcinoma 

in present study is a lower compared with other study 

(15.3%) morocco, Egypt (9%), Iraq (39%), Saud Arabia 

(3%) [18, 24, 25, 26]. 

 

3.3 Stages discussion 

 

Staging is the process of finding out how widespread the 

cancer is when it is found, the stage is the most important 

factor in deciding how to treat the cancer and determining 

how successful treatment might be [49] the stage it allows 

the preliminary evaluation of disease. according to 

AJCC/TNM (tumor node metastasis )classification system 

there were four stages, patient which enrolled in this study 

were divided into four groups of disease stages as described 

in Table-5, these groups included III B, II A, III C, IIIA the 

percentage of patients in each group for each stage was 

(69.6%, 13.2%, 10.2%, 8.8) respectively, this result as 

compared with other Iraqi study which had a number of 

patients 721, 76%of them were in stage I. (45.2) in stage II 
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while (5.7%) were in stage Iѵ [27, 28] identical finding has 

been observed in Iraq by [29, 30] which recorded (6%, 48%, 

33%, 13%) for stage I, II, III, IV respectively. While in other 

countries recorded as much higher frequencies stage I, II, for 

example Sweden and Florence, in these countries a 

reduction in the frequency of advanced carcinomas (stage II 

B and II A and more) which it observed [31]. And other 

recent studies in Iraqi showed that younger patients have 

demonstrated advanced stage IV risk more with the 

progression of breast cancer [27, 28]. 

 

3.4 Grades discussion 

 

Histological grading system also has different types that an 

important in breast cancer progress [32] it has been recorded 

that the average of survival for 10 year in grade I tumors 

patient was about 80% then this percentage will lower to 

45% in grade III tumors [33]. There were two grads, patients 

which enrolled in this study that there were divided into four 

groups as described in Table-5, these groups include I and II 

with a percentage about (5.8%, 67.6%) respectively for each 

group and this finding was agree with [27, 28] which 

recorded a percentage for I, II, III grade patients (3.5%, 

56.6%, 39.9%) so we may conclude that grad II patients has 

a high proportion (68%).grade III patients has a percentage 

26% which agree with [34] which recorded a percentage of 

Grad II III (67 %, 33%) respectively. but our finding was 

disagree with [18] who recorded a percentage for grade III 

18%. In other studies has founded were a percentage Grade I 

11%, Grade II (58 %), Grad III 31% [30], TNM stag e 

according to AJCC /TNM classification system [35, 36]. 

 

3.5 Integrin alpha 2 (ITGA2 ng/ml) level in serum and 

Genotyping  

 

In present study as shown in table 2. The result of The 

integrin alpha -2 level serum showed a non-significantly 

increasing in patients group (25.17 ± 1.15) compared to 

control group (24.20 ± 2.03) by using a statistical testing (t 

test) under probability P<0.05.as shown in Table 6. 

 

Table 6: Statistical analysis for ITGA2 ng/ml Level in 

serum of patients comparing to control 
The group No. Mean ± SE of ITGA2 

Patients 64 25.17 ± 1.15 

Control 24 24.20 ± 2.03 

t-Test --- 4.686 NS 

P-value --- 0.6798 

NS: Non-Significant 

 

Integrins are formation of non-covalent, heterodimeric 

complexes of an α and β subunit [42] α2β1 integrin 

functions as a Collagen receptor on platelets and fibroblasts 

and as both a collagen and laminin receptor on endothelial 

cells and most epithelial cell kinds [5-6] The integrin alpha 2 

beta 1 play an important role in cell migration, cell invasion 

in to collagen and integrin have also important role to signal 

transduction, integrin alpha 2 beta 1 has Addison Capacity 

of boosting cell proliferation depending on the kind and 

physical state of collagenous matrix [47]. 

 

Although there were a lot of study which asses the 

concentration of integrin alpha 2 ITGA2 as protein in tissues 

but this is the first time which asses its concentration in the 

serum (locally and universally). Our result showed that there 

are lower serum level ITGA2 in both patients and control 

and there were a non-significant difference between them 

according to the p value under prop < 0.05 as shown in 

Table 6, The result was disagree with [37] who said the 

lower ITGA2 protein level was recorded in breast cancer 

compared to close non-cancerous breast tissues p>0.001. In 

addition the previous studies recorded that phosphates of 

regenerating liver-3 repressed ITGA2 expression in ovarian 

cancer cell at the transcription level [38] and other study 

COX2 increased active ITGA2 expression during the 

ep1/plc/pkca2 c-sre/ nf.kb signal transduction cells [39]. Cell 

extracellular matrix (ECM) play important role through 

embryonic growth, wound healing [40] the assertion that 

epigenetic modification of the ITGA2 enhancer is a 

mechanism via which ITGA2 expression is organized [41]. 

 

 
Figure 2: Genotype polymorphism of integrin α2C807T 

gene which using PCR-RFLP illustrate genotype TT in the 

tasks (31) just band 231bp, genotype CT in the tasks (6, 15, 

56, 62)band 231bp with band 209bp and genotype CC (32, 

68, 69) band 209 bp. 

 

The present study showed the length of the extracted DNA 

(231bp) after digestion by the restriction enzyme and after 

Electrophoresis was long (209 bp, 231 bp) nitrogenous base 

to the genotype (CT) (heterozygotes) while it was long (209 

bp) nitrogenous base to the genotype (CC) (homozygotes), 

the genotype (TT) (homozygotes) was long (231 bp) 

nitrogenous base.  

  

Table (7) About statistical analysis shows that there are 

anon significant differences in patients compared to control 

by using Fisher’s Exact Probability, frequency of genotype 

TT recorded the relative risk (1.30) value can range more 

than one (positive association) and show as etiological or 

preventive fraction of infection diseases its risk (0.034) it 

showed anon-significant differences (0.920)according to 

fishers exact probability while confidence intervals value 

among (0.46-2.33)under percentage 95%.The genotype CT 

recorded the relative risk (2.83) and show as etiological or 

preventive fraction of infection diseases its risk (0.647) it 

showed a significant differences (0.051) according to fishers 

exact probability while confidence intervals value between 

(0.91-10.47). in statistical analysis by using Fisher s test 

genotype CC showed the relative risk (0.51) and showed as 

etiological or preventive fraction of infection diseases its 

risk (0.485) and shown a non-significant differences (0.114) 

according to fisher s probability and confidence intervals 

value among (0.22-1.19) under percentage 95%. The allele 
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frequency T showed the Relative Risk more than one 

(positive association) 1.39 as well as Etiological fraction, 

Fisher s Exact probability and confidence intervals under 

percentage 95% (0.278, 0.314, 0.76-2.53) respectively and 

fisher s test recorded anon significant different. While the 

allele frequency C showed the Relative Risk less than one 

(negative association) 0.72 with preventive fraction, Fisher s 

Exact probability and confidence intervals under percentage 

95% (0.728, 0.314, 0.39-0.72) respectively. Soallele T may 

consider as a causes to increase the incidence of disease 

while allele C may consider as a protective allele. 

 

Table 7: Statistical evaluations of C807T gene 

95% 

Confidence 

Intervals 

Fisher’s 

Exact 

Probability 

Etiological 

or 

Preventive 

Fraction 

Relative 

Risk 

C 807 T 

Genotype 

and 

Allele 

0.46-2.33 0.920 NS 0.034 1.30 TT 

0.91-10.47 0.051 * 0.647 2.83 CT 

0.22-1.19 0.114 NS 0.485 0.51 CC 

0.76-2.53 0.314 NS 0.278 1.39 T 

0.39-0.72 0.314 NS 0.728 0.72 C 

* (P<0.05), NS: Non-Significant 
 

Our current study agreement with [14] which showed that 

genotype TT recorded the relative Risk (1.36) more than one 

(positive association), and confidence intervals (0.93-2.00) 

under percentage 95%, while our study disagreement with 

[14] who said that the genotype CT of the relative risk (0.89) 

less than one (negative association) and confidence intervals 

(0.67-1.18), as well as our current study disagreement with 

[14] which showed that genotype recorded the relative risk 

(1).This study agreement with [43] which that recorded the 

CT genotype was linked with an increased danger of gastric 

cancer (adjusted Rr= 1.54, 95% CI = 1.10-2.18, P = 

0.013).So we may can suggest the CT genotype was linked 

with an increased risk of breast cancer.  

 

The result of present study for the genotype of integrin α 

C807C showed that the genotype TT has a high percentage 

(45.59%) in patient compared with all genotype (CT, CC) 

(25.00%, 29.41%) Respectively, Chi-square for 

(TT)genotype showed a non-significant difference (0.538) in 

patient compared to control, while the genotype (CT, CC) 

showed a high significant difference ( 6.198, 6.263) 

Respectively compared with control under probability ( 

P<0.01), as shown in Table 8. 

 

Table 8: Analysis of the genotyping distribution for 

integrinα2 genei C807T in patients compared to control. 
Genotype Patients Control Chi-square P-value 

TT 31 (45.59%) 17 (44.74%) 0.538 NS 0.839 

CT 17 (25.00%) 4 (10.52%) 6.198 ** 0.0118 

CC 20 (29.41%) 17 (44.74%) 6.263 ** 0.0115 

Total 68 38 -- -- 

** (P<0.01) high significant, NS: Non-Significant. 

 

Present study illustrated that the genotyping distribution for 

integrin α2C807T gene was as Genotype CC showed higher 

percentage (29.41%) for 20 from patients compared with 

genotype CT which recorded lowest percentage (25.00%) in 

patient while in control the genotypes ( TT, CC) recorded an 

equal percentage (44.745 ) for both of them, while CT 

genotype recorded lowest percentage ratio (10.52%) for 4 

from control, the chi- square recorded a non-significant 

difference for Genotype in patient compared with control 

while genotype CC, CT recorded a highest significant 

difference for patient compared (P < 0.01) as shown Table8, 

Figure2. 

 

Present study disagreement with the previous study, which 

showed that integrin α2 C807T gene was as follow, the 

genotype CC showed medium percentage (38.6%) in patient 

compared with other genotype CT, TT (52.5-8.9%) 

respectively. The genotype CC, CT recorded the percentage 

(43.6%) for control compared with other genotype, TT 

recorded a lowest percentage (12.8%), who said the integrin 

α2 C807T genotypes not association with the main 

prognostic different of breast cancer patient [35].Another 

previous study [42] recorded that ITGA2 gene C807T 

polymorphism was linked with different diseases, including 

stroke, retinal vein obstruction, acute coronary syndrome, 

colorectal cancer. Other study showed integrin α2encode the 

α subunit of integrin α2β1 that which plays significant role 

for normal mammary epithelium in breast cancer tissue 

[35].Moreover another article showed that ITGA2 has a role 

in progression of gastric cancer, its appear that the 

polymorphism perhaps linked with danger of gastric cancer 

[43]. Recent study demonstrated that functional 

polymorphisms intergrin ITGA2 gene C807T influence 

development and progression of breast cancer and has a role 

in metastasis and it have been linked with cell –surface 

intensity of integrin α2β1 [14] while there was an opposite 

opinion which mention that integrin polymorphisms not 

linked with relapse free and survival in colorectal cancer 

patients [44]. 

 

The present study Showed comparison of integrin alpha-2 

(ITGA2 ng/ml) level according to the genotype in control 

and patients. The genotype TT showed non-significant 

(23.79 ± 4.78)in patient compared to control ( 27.08 ± 

4.78).as well as genotype CT recorded a non-significantly 

increased ( 25.56 ± 4.96) in patient compared to control 

(20.80 ± 3.61).the same for genotype CC showed to a non-

significant increased ( 26.57 ± 5.56) in patients Compared to 

control (20.14 ± 3.93). as shown in Table.9 

 

Table 9: The comparison level integrin alpha-2 (ITGA2 

ng/ml) according to type of genotype in patients and control 

t-test 
Control 

naeM±ES 

tneitaP 

naeM±ES 
2AGTI  

5.618 NS 27.08 ± 4.78 23.79 ± 4.78 TT 

6.834 NS 20.80 ± 3.61 25.56 ± 4.96 TC 

7.052 NS 20.14 ± 3.93 26.57 ± 5.56 CC 

NS, non-significant 
 

In present study the result of correlation integrin alpha 2 

(ITGA2) with histological study showed anon significantly 

differences, the result of the tumor histological type, stage, 

grade, age groups were, 25.04±7.67 +++ , 34.12±0.00 +, 

29.76±7.22 +++, 23.82±4.96 +, 27.54±6.21++, 

26.03±2.96+++, 22.50±2.17 +, 26.24±3.84 +++, 26.22±3.75 

+++, 33.17±5.88+++, 22.68±4.07+, 27.29±8.64++) 

respectively. Our study showed that ITGA2 Protein level in 

serum was no associated with all data as shown in Table 10. 
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Table 10: Association integrin alpha-2 (ITGA2 ng/ml) with 

clinical pathology 

Value 

DSL 
naeM±ES NO Characteristic 

 

17.348 

NS 

 

25.04±7.67 (+++) 

34.12±0.00 (+) 

 

67 

1 

epytbuscigolitsiH 

latcuD 

raluboL 

 

8.048 NS 

 

29.76±7.22 ( +++) 

23.82±4.96 (+) 

27.54±6.21 (++) 

 

4 

46 

18 

edarG 

1 

2 

3 

 

9.975 NS 

 

 

 

 

26.03±2.96 (+++) 

22.50±2.17 (+) 

26.24±3.84 (+++) 

26.22±3.75 (+++) 

 

46 

9 

7 

6 

egats 

BII 

AII 

CIII 

AIII 

14.478 

NS 

33.17±5.88 (+++) 

22.68±4.07 (+) 

27.29±8.64 (++) 

 

16 

30 

22 

25-50)egA) 

35 nahtsseL 

35-45 45nahteroM 

 

NS :Non-significant 

Low (+), medium (++), high (+++ 

 

This result agree with [37] which that the ITGA2 protein 

level was not related to TNM stage, histological grade, age 

group.  

 

References 

 

[1] Lsaed, A. D. S. J. and Alsarj, D. M, Iraqi cancer 

Registry, 2011.  

[2] Sariego, J., “Breast cancer in the young patient”, The 

American surgeon, 76 (12):1397-1400, 2010. 

[3] Wylie, D. E; Damsky, C. H and Buck, C. A. Studies on 

the function of cell surface glycoproteins. I. Use of 

antisera to surface membranes in the identification of 

membrane components relevant to cell-substrate 

adhesion. The Journal of cell biology, 80 (2): 385-402., 

1979. 

[4] Takeichi, M., “Cadherin cell adhesion receptors as a 

morphogenetic regulator”, Science (Washington), 251: 

1451-1455, 1991. 

[5] Adams, J.C. and Watt, F.M., “Regulation of 

development and differentiation by the extracellular 

matrix”, Development. 117 (4) 1183-1198, 1993. 

[6] Bonnans, C.; Chou, J. and Werb, Z., “Remodelling the 

extracellular matrix in development and disease”, 

Nature reviews. Molecular cell biology, 15 (12): 786, 

2014. 

[7] Stivarou, T. and Patsavoudi, E., “Extracellular 

molecules involved in cancer cell invasion. Cancers, 7 

(1): 238-265., 2015. 

[8] Zaidel-Bar, R.; Itzkovitz, S.; Ma'ayan, A.; Iyengar, R. 

and Geiger, B., “Functional atlas of the integrin 

adhesome”, Nat. Cell Biol., 9 (8): 858-867, 2007. 

[9] Takagi, J; Strokovich, K; Springer, T. A and Walz, T., 

“Structure of integrin α 5 β 1 in complex with 

fibronectin”, The EMBO Journal, 22 (18): 4607-4615., 

2003. 

[10] Berrier, A. L and Yamada, K. M., “Cell–matrix 

adhesion”, J. Cellular Physiol., 213 (3): 565-573, 2007.  

[11] Gagliani, N.; Magnani, C.F.; Huber, S.; Gianolini, M.E.; 

Pala, M.; Licona-Limon, P.; and Di Serio, C. 

“Coexpression of CD49b and LAG-3 identifies human 

and mouse T regulatory type 1 cells”, Nat. Med., 19 (6), 

739-746, 2013.  

[12]  [12] Giancotti, F.G. and Ruoslahti, E., Integrin 

signaling. Science, 285, 1028–1032, 1999. 

[13]  [13] Keller, E. T and Brown, J., “Prostate cancer bone 

metastases promote both osteolytic and osteoblastic 

activity”, J. Cellular Biochem., 91 (4): 718-729., 2004. 

[14]  [14] Langsenlehner, U.;Renner, W.;Biuki, B.Y;Eder, 

T.;Thonas, C.;Paulweber, B.; Clar, 

H.;Hofmann.G.;Samonigg, H. and Krippl, P., “Integrin 

alpha -2 and beta-3 polymorphisms and breast cancer 

risk” BreastCancer Res. andTreat., 97:67-72, 2006. 

[15]  [15] Price, J.T;Bonovich, M.T;Kohn, E. C; Welch, D.R 

and Hershey, M.S., “The biochemistry of cancer 

dissemination”, Critical Rev. Biochem. andMolec. 

Biol., 32 (3): 175-252., 1997. 

[16]  [16] Ruoslahti, E., “Fibronectin and its integrin 

receptors in cancer”, Adv. Cancer Res., 76: 1-20., 1999. 

[17]  [17] Schwartz, M.A., Schaller, M.D. and Ginsberg, 

M.H., Annual Review of Cell and Developmental 

Biology 11: 549–599, 1995. 

[18]  [18] Errahhali, M.E;Ouarzane, M; El-Harroudi, T.; 

Afqir, S. and Bellaoui, M., “First report on molecular 

breast cancer subtypes and their clinico-pathological 

characteristics in Eastern Morocco: series of 2260 

cases”, BMC women's health, 17 (1): 3, 2017. 

[19]  [19] Carey, L.A.;Perou, C.M.;Livasy, C.A.; Dressler, 

L.G.; Cowan, D. and Conway, K.Breast cancer 

subtypes, and survival in the Carolina Breast Cancer 

Study.J. Amer. Med. Assoc.;295 (21):2492–502, 2006.. 

[20]  [20] Salhia, B.; Tapia, C.;Ishak, E.A.; Gaber, 

S.;Berghuis, B. and Hussain, K.H., “Molecular subtype 

analysis determines the association of advanced breast 

cancer in Egypt with favorable biology”, BMC 

Women's Health;11 (1):44, 2011. 

[21]  [21] Cherbal, F.; Gaceb, H.; Mehemmai, C.; Saiah, I.; 

Bakour, R.; Rouis, A.O. and Mahfouf, H., “Distribution 

of molecular breast cancer subtypes among Algerian 

women and correlation with clinical and tumor 

characteristics: A population-based study’, Breast Dis., 

35 (2): 95-102., 2015. 

[22]  [22] Su, Y.; Zheng, Y.; Zheng, W.; Gu, K.;Chen, Z.; 

Li, G; and Shu, X.O., “Distinct distribution and 

prognostic significance of molecular subtypes of breast 

cancer in Chinese women: a population-based cohort 

study”, BMC cancer, 11 (1): 292, 2011. 

[23]  [23] El-Zaemey, S.; Nagi. N.; Fritschi. L and 

Heyworth. J., ” Breast cancer among Yemeni women 

using the National Oncology Centre Registry 2004–

2010’, Cancer Epidemiol., 36 (3):249–253, 2012. 

[24]  [24] Ayadi, L.; Khabir, A.; Amouri, H.;Karray, 

S.;Dammak, A.;Guermazi, M. and Boudawara, T., 

“Correlation of HER-2 over-expression with clinico-

pathological parameters in Tunisian breast carcinoma”, 

World J. Surg. Oncol., 6 (1), 112., 2008. 

[25]  [25] Khabaz, M.N., ”Immunohistochemistry Subtypes 

(ER/PR/HER) of Breast Cancer: Where Do We Stand in 

the West of Saudi Arabia”, Asian Pacific J. Cancer 

Prev.;15 (19):8395–8400, 2014. 

[26]  [26] Majid, R.A; Mohammed, H.A;Hassan, H. A.; 

Abdulmahdi, W.A; Rashid, R. M and Hughson, M.D., 

“A population-based study of Kurdish breast cancer in 

northern Iraq: hormone receptor and HER2 status. A 

Paper ID: ART20176298 DOI: 10.21275/ART20176298 2136 

file:///C:\Users\Friends\AppData\Local\Temp\www.ijsr.net
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjA_sTx_b3VAhVB2xoKHSFvAJsQFggkMAA&url=http%3A%2F%2Fwww.annualreviews.org%2Fjournal%2Fcellbio&usg=AFQjCNFAeM7_pO7AcyyeFO2-271zDS_tTQ
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjA_sTx_b3VAhVB2xoKHSFvAJsQFggkMAA&url=http%3A%2F%2Fwww.annualreviews.org%2Fjournal%2Fcellbio&usg=AFQjCNFAeM7_pO7AcyyeFO2-271zDS_tTQ
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjB9LHTlb7VAhXCXhQKHTHtDvEQFgguMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1513-7368_Asian_Pacific_journal_of_cancer_prevention_APJCP&usg=AFQjCNGcN321UhxlpFmiQz1KfFQa-3TIBA
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjB9LHTlb7VAhXCXhQKHTHtDvEQFgguMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1513-7368_Asian_Pacific_journal_of_cancer_prevention_APJCP&usg=AFQjCNGcN321UhxlpFmiQz1KfFQa-3TIBA


 International Journal of Science and Research (IJSR)  
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 8, August 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

comparison with Arabic women and United States 

SEER data”, BMC women's health, 12 (1): 16, 2012. 

[27] Alwan, N.A.S., “Breast cancer: demographic 

characteristics and clinico-pathological presentation of 

patients in Iraq/Cancer du sein: 

caracteristiquesdemographiques des patienteset 

presentation clinico-pathologiqueen Iraq”, Eastern 

Mediterranean Health J., 16 (11): 1159, 2010.  

[28] Al-Alwan, N.A and Al-Rufaee, F.L., “Comparative 

demographic and clinicopathological study on the 

behavior of mammary carcinoma in three Iraqi 

governorates (Baghdad, Hilla and Karbala)” J. Factor 

Med. Baghdad, 52 (4): 419-423, 2010. 

[29] Al-Anbari, S.S., Correlation of the clinicopathological 

presentations in Iraqi breast cancer patients with the 

findings of biofield breast cancer diagnostic system 

(BDS), HER-2 and Ki-67 immunohistochemical 

expression, A thesis submitted to the college of 

medicine and the committee of post graduate studies of 

the University of Baghdad in partial fulfillment of the 

requirement for the degree of Ph. D. in Pathology, 2009. 

[30] Al-Khafaji, A. H., Immunohistochemical expression of 

Estrogen, Progesterone receptors, P53 and Ki67 in Iraqi 

and Syrian breast cancer patients, A clinicopathological 

study A thesis submitted to the College of Medicine and 

committee of graduated studies of Baghdad University 

in partial fulfillment for the degree doctor of philosophy 

in pathology, 2010. 

[31] Paci, E.; Giorgi, D.; Zappa, M.;Seghieri, C. and del 

Turco, M.R., “The early impact of the breast cancer 

screening programmed in the city of Florence: methods 

of evaluation and first results (1990-1996)”. Breast 

Cancer Res., 2 (2): A23, 2000.  

[32] Latinovic, L.; Heinze, G.; Birner, P.; Samonigg, H.; 

Hausmaninger, H.; Kubista, E. and Oberhuber, G., 

“Prognostic relevance of three histological grading 

methods in breast cancer”, Internat. J. Oncol., 19 (6): 

1271-1277., 2001. 

[33] Rosai, J., The breast In: Rosai and Ackerman's 

SurgicalPathology.9
th

 edition: 1764-1876, 2004. 

[34] Al-humaidi, A. and Ghalib A., The pattern of IHC based 

molecular classification of breast cancer.Thesis MSc. 

Al-Naharin University College of Medicine: 1-124, 

2001. 

[35] Ayala, F.; Corral, J.; González-Conejero, R.; Sánchez, 

I.;Moraleda, J.M. and Vicente, V., “Genetic 

polymorphisms of platelet adhesive molecules: 

association with breast cancer risk and clinical 

presentation. Breast cancer research and treatment, 80 

(2): 145-154, 2003.  

[36] Singletary, S.E.; Allred, C.; Ashley, P.; Bassett, L.W.; 

Berry, D.; Bland, K.I.; Borgen, P.I.; Clark, G.; Edge, 

S.B.; Hayes, D.F.; Hughes, L.L.; Hutter, R.V.; Morrow, 

M.; Page, D.L.; Recht, A.; Theriault, R.L.; Thor, A.; 

Weaver, D.L.; Wieand, H.S. and Greene, F.L., 

“Revision of the American Joint Committee on Cancer 

staging system for breast cancer”, J. Clin. Pncol., 20 

(17): 3628-3636., 2002. 

[37] Ding, W.; Fan, X.L.; Xu, X;Huang, J.Z; Xu, S.H; Geng, 

Q; Li, R;Chen, D and Yan, G.R., “Epigenetic silencing 

of ITGA2 by MiR-373 promotes cellmigration in breast 

cancer”, Public Library Sci., 10 (8): e0135128, 2015. 

[38] Liu, H; Al-Aidaroos, A.Q.O; Wang, H.; Guo, K.; Li, J.; 

Zhang, H. and Fand, Q., “PRL-3 suppresses c-Fos and 

integrin α2 expression in ovarian cancer cells”, Bio. 

Med. Cen. Cancer, 13 (1): 80, 2013. 

[39] Liu, J. F; Fong, Y. C;Chang, C. S; Huang, C. Y; Chen, 

H. T; Yang, W. H; et al and Tang, C. H., 

“Cyclooxygenase-2 enhances α2β1 integrin expression 

and cell migration via EP1 dependent signaling pathway 

in human chondrosarcoma cells”, Molec. Cancer, 9 (1): 

43, 2010. 

[40] Rathinam, R. and Alahari, S.K., “Important role of 

integrins in the cancer biology”, Cancer and Metastasis 

Rev., 29 (1), 223-237, 2010. 

[41] Chin, S. P; Marthick, J. R; West, A. C; Short, A. K; 

Chuckowree, J; Polanowski, A. M;Thomsom, 

R.J;Holloway, A.F and Dickinson, J. L., “Regulation of 

the ITGA2 gene by epigenetic mechanisms in prostate 

cancer”, The Prostate, 75 (7): 723-734., 2015. 

[42] Carlsson, L.E; Santoso, S; Spitzer, C; Kessler, C and 

Greinacher, A., “The alpha 2 Gene Coding Sequence T 

807/A 873 of the Platelet Collagen Receptor Integrin 2 

β 1 Might Be a Genetic Risk Factor for the 

Development of Stroke in Younger Patients”, Blood, 93 

(11): 3583-3586, 1999. 

[43] Chen, J.;Liu, N.N.;Li, J, Q.;Yang, L.;Zeng, Y.;Zhao, 

X.M.;Xu.L.L.;Luo, X.;Wang, B. and Wang, X.R., 

“Association between ITGA2 C807T polymorphism 

and gastric cancer rick. World J. Gastroenterol., 17 

(23):2860-2866, 2011. 

[44] Hofmann, G.;Langsenlehner, U.;Langsenlehner, T.; 

Glehr, M.; Gerger, A.; Absenger, G.; Szkandera, J.; 

Fuerst, F; Samonigg, H.;Krippl, P and Renner, W., 

“Single Nucleotide Pplymorphisms of Integrin Alpha -2 

and Beta-3 Genes Are not Associated with Relapse –

free and Overall Survival in Colorectal Cancer 

patients”, Anticancer Res.,.31 (4):1373-1377, 2011. 

[45] SAS., Statistical Analysis System, User's Guide. 

Statistical. Version 9.1
th

 ed. SAS. Inst. Inc. Cary. N.C. 

USA, 2012. 

[46] Ad'hiah, A.H., Immunonogenetic studies in selected 

human diseases. Ph.D. Thesis, Department of Human 

Genetics, University of Newcastle upon Tyne. U.K, 

1990. 

[47] Koyama, H.; Raines, E. W.;Bornfeldt, K. E.; Roberts, J. 

M. and Ross, R., “Fibrillar collagen inhibits arterial 

smooth muscle proliferation through regulation of Cdk2 

inhibitors”, Cell, 87 (6): 1069-1078., 1996. 

[48] Xia, H.;Nho, R.; Kleidon, J.; Kahm, J. and Henke, C.A., 

“Polymerized collagen inhibits fibroblast proliferation 

via a mechanism involving the formation of a β1 

integrin-protein phosphatase 2A-tuberous sclerosis 

complex 2 complex that suppresses S6K1 activity”, J. 

Biol. Chem., 283 (29), 20350-20360, 2008.  

[49] Harris, J.R., Natural history and staging of breast 

cancer. In: Haris J.R. et al., editors. Breast diseases. 

Philadelphia: JB Lippincott Company, 1996.

 

Paper ID: ART20176298 DOI: 10.21275/ART20176298 2137 

file:///C:\Users\Friends\AppData\Local\Temp\www.ijsr.net



