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Mammaglobin 1 (MGB 1) and 
cytokeratin-19 (CK19) gene expression 
which might be of value  for detection 
of breast cancer, discrimination between 
benign and malignant breast tumors (7 
,8). Genetic mutations along with 
epigenetic alterations contribute to these 
changes. In breast cancer, epigenetic 
such as DNA hypermethylation has 
shown promise as a potential biomarker 
for early detection, therapy monitoring, 
and assessment of prognosis or 
prediction of therapy response (9). Over 
the past decade, aberrant DNA 
methylation has been recognised as one 
of the most common molecular 
abnormalities in BC (10, 11). 
Methylation of certain genes has been 
related to clinical and pathological 
characteristics of breast tumours, and is 
considered a biomarker of diagnosis 
(12). The objective of this study was to 
find the correlation between the DNA 
hypermethylation and breast cancer 
progression in Iraqi. 
  
Materials and Methods Patients and 
clinical samples 
  
     Thirty blood samples were collected 
from Iraqi breast cancer women patients 
,who were diagnosed by physician of 
the Baghdad Medical city, Nuclear 
Medicine Hospital /Baghdad, Iraq 
during the period from October 2015 to 
August 2016. The personal information 
for each patient was achieved, which 
included: name, age, and the 
pathological data, including histologic 
tumors stage were obtained from the 

clinical records of the B.C patients and 
authorized by their physicians and 25 
blood samples of apparently healthy 
control were collected.  
 
DNA extraction     
 
     For Molecular genetic studies / DNA 
extraction, blood samples (3ml) were 
collected in EDTA tubes from 30 Iraqi 
BC patients, and 25 apparently healthy 
subjects. Total genomic DNA extracted 
from the whole blood was applied using 
genomic DNA extraction kits (Geneaid, 
China). Then, DNA concentration and 
purity were measured by nanodrop . 
DNA bands were visualized using UV 
light after electrophoresis in a 1% (w/v) 
agarose gel (13).  
 
Methylation Detection by Restriction 
Enzyme 
  
     DNA extracted from blood samples 
was digested and  detected for DNA 
methylation using restriction enzyme 
MspI (nonsensitive to DNA 
methylation) and HpaII (sensitive to  
DNA methylation) which was mix with 
DNA samples as in (Table 1) and 
incubated for 4 hr at 37°C in the 
appropriate buffer. After incubation the 
mixture of restriction enzyme 
introduced to agarose gel 
electrophoresis and visualization 
products, 5 μl of each mixture with 2 μl 
loading dye was electrophoresed in 2 % 
agarose (14).   
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therapeutic stratification of patients with 
breast cancer (18). Jovanovic et al. (19) 
described in their review the various 
aspects of epigenetics and in particular 
DNA methylation in breast 
carcinogenesis and their potential 
application for diagnosis, prognosis and 
treatment decision. However, Dehbid et 
al. (20) evaluated DNA methylation of 
MAP9 gene in breast cancer as 
epigenetic biomarker, this study 
indicated MAP9 gene methylation 
changes in breast cancer and it can be 
used as molecular biomarker for breast 
cancer diagnosis. So, the results here 
suggesting that DNA methylation 
appear a significant role in breast cancer 
prognosis in Iraq, which may be useable 
as a dynamic biomarker for early 
diagnosis and monitoring.  
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