
          
 
          
 

 
 

Det
of B
 
Wiaa
 
Institu
Baghd
 
Recei
 
Abst
phase
molec
study 
classi
and 2
(73.3%
indica
this ap
this b
study 
 
Key w
 
Corre
 
 
Intro
 
     D
cytos
dinuc
cytos
Appr
the 
Thes
occu
geno
prom
Meth
expre
meth
assoc
the 
meth
susce
resul

           

                  Iraq

tection 
Breast C

am A. AL-A

ute of Geneti
dad, Iraq 

ived: March 1

tract: In can
es of tumorige
cular abnorma
DNA methyl
cal restriction

25 apparently 
%) Iraqi BC 
ate that DNA 
pproach supp

biomarker for 
include large

words: Breast

esponding au

oduction 

DNA Met
sine resid
cleotides in
sines are m
roximately 
human ge

se islands e
ur on averag
ome and a
moter area
hylation had
ession via 

hylation o
ciated with 

target 
hylcytosine 
eptible to d
lting in a

qi Journal of B

of DNA
Cancer

Amili 

c Engineering

1, 2017 / Acce

ncers, epigen
enesis. Aberra
alities in brea
ation was exa

n enzyme pair
healthy indi
patients hav

hypermethyla
port the idea th

prognostic an
r sample size 

t cancer, DNA

uthor: should 

thylation 
dues of 
n DNA. Ab
methylated 
70–80% of

enome are 
extend abo
ge every 1

are often f
a of ge
d a critical 

several r
f a CpG
loss of tra

gene. Se
(5meC) 

deamination
a transitio

Biotechnology

A Hype
Iraqi P

g and Biotech

epted: April 3

netic alteration
ant DNA met
ast cancer and
amined whethe
rs   HpaII – M
viduals were 

ve DNA hype
ation may play
hat DNA hyp
nd therapeutic
to confirm thi

A methylation

be addressed 

occurs o
the Cp

bout 3–6% 
in mamma

f CpG sites 
methylate

out 0.5–3 k
00 kb in th

found in th
enes. DN

role in gen
routes. Fir

G island 
anscription 
econdly, 
residues a

n to thymin
on mutatio

y, 2017, Vol. 1

ermethy
Patients

hnology for P

30, 2017 

ns such as D
thylation has 
d is considere
er it could be 
MspI. Thirty w

subjected to
ermethylation
y an importan
permethylation
c goal. So, thi
is important re

, early detecti

(Email: alami

on 
pG 
of 

als. 
in 

ed. 
kb, 
the 
the 
NA 

ne 
rst, 

is 
of 
5-

are 
ne, 
on. 

T
hy
de
H
ha
D
ea
(3
co
of
th
m
ba
no
w
ab
ex
ce
m
br

16, No. 2, 111

ylation i
s 

Postgraduate 

DNA methylat
been recogni

ed a candidate
correlated wi
women with 

o this study. R
when comp

nt role in breas
n enable brea
is research rec
esult. 

ion. 

iliwiaam@yah

hirdly, it is
ypomethyla
eregulated

Hypermethyl
as been det

DNA of bre
arly detecti
3, 4). Breas
ommon can
f the leadin
he world (

multifactoria
ackground 
ot well un

with the 
berrations, 
xpression 
ells. Many 

molecular p
reast can

1‐116 

in Bloo

Studies, Univ

tion are invo
sed as one of
e biomarker o
th breast canc
breast cancer 
Results show
ared with co

st cancer cases
st cancer pred
commends fo

hoo.com ) 

 possible th
ation could

gene ind
lation of 
tected in th
ast cancer c
on marker 
st cancer (B
ncer among 
ng causes o
5 ,6) .Bre

al disease, 
behind its 

nderstood, b
sequence

leading to 
changes in
studies ev

prognostic 
ncer such

od Samp

versity of Ba

olved in the e
f the most co
of diagnosis .
cer in Iraq usin
r (BC) Iraqi p

w that 22 out 
ontrol group, 
s in Iraq.  Res
diction and us
or an extensiv

hat inapprop
d be linke
duction (1
gene prom

he serum/pl
cases so it 
of breast c
BC) is the 
women and

of death all
east cancer 

the mole
developme

but is cor
e of ge

expanded 
n breast t
valuated sp

 markers
h as H

ples 

ghdad, 

earliest 
ommon 
In this 
ng two 

patients 
of 30 
which 

sults of 
sing of 
e Iraqi 

priate 
ed to 
, 2). 

moters 
lasma 
is an 

cancer 
most 

d one 
l over 

is a 
ecular 
ent is 
relate 
enetic 
gene-
tumor 
ecific 
s for 
uman 



 
 

Iraqi Journal of Biotechnology                                                           112 
 
 
 
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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