
CELL JOURNAL(Yakhteh), Vol 14, No 2, Summer 2012 102

Promoter Hypermethylation of Estrogen Receptor Alpha 
Gene Is Correlated to Estrogen Receptor Negativity in 

Iranian Patients with Sporadic Breast Cancer 

1 1 2

3 1

* Corresponding Address: P.O.Box: 14115-111,  Department of Medical Genetics, School of Medical Sciences, Tarbiat 

Modares University, Tehran, Iran

 Email: noruzinia@modares.ac.ir

Abstract

Breast Cancer is the most common cancer in Iranian women. Breast tumors 

negative and ER positive tumors. ER negative tumors tend to have worse prognosis 
and less likely to respond to endocrine therapy. Aberrant methylation of gene promoter 
is one of the mechanisms for gene silencing in breast tumors. Because of its reversible 
nature, promoter methylation is a good target for new therapeutic strategies. We aimed 

clinicopathological features in Iranian breast cancer patients. 

-

Data was collected on clinicopathological features of the patients. Correlation between 

Pearson Chi-Square and Fisher’s exact test.

-

0.008

tumors as a poor prognosis and more aggressive category. The reversible nature of DNA 
methylation may provide new therapeutic possibilities in ER negative breast tumors.
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Introduction

Iranian women, affects women at least one dec-
ade younger than their counterparts in developed 

-

nancy has been observed in 
age group (2).

It is commonly accepted that estrogen and its 
receptor have an important role in the pathogen-
esis of breast malignancies. Estrogen receptor 
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have poor prognosis in comparison to ER positive tu-
mors. This type of tumor is more prevalent in younger 
patients and is not responsive to endocrine therapies.

negative tumors treatment and their innate poor 
-

-
tion as such to restore sensitivity to endocrine thera-
pies which provide us new opportunities for thera-

negativity of ER in breast tumors, many details still 

in breast cancer may result from different underlying 
causes, such as structural changes within the gene or 
transcriptional silencing (7). Abnormalities, such as 

polymorphisms within the gene have not shown to be 

epigenetic alterations are common and related to gene 

tumor suppressor genes promoter methylation gives 

of the potential reversible nature of epigenetic gene 
silencing, epigenetic mechanisms have been under in-

Regarding to evidences which have been resulted 
from several in vitro and in vivo studies, it has been 

-
genetic therapies could restore response to endocrine 

These promising landscapes have encouraged re-

in breast tumors,, differences in methodological ap-
proaches, and variation of the studied populations 
(e.g. environmental exposures and ethnicity) have 

methylation and its relevance to clinicopathological 
parameters (7, 11, 12).

Improved understanding of the mechanisms in-
volved in ER negative breast tumors may permit 

improved therapeutic choices in this poor prog-
nosis and more aggressive type of breast cancer. 
Thus, in the present study we aimed to evaluate the 

-
moter methylation in Iranian patients with breast 
cancer and its association to ER negativity of tu-
mors and other clinicopathological characteristics.

Materials and Methods

Patients

In this case control study the studied population con-
sisted of 100 sporadic primary breast cancer patients 

-
-

-
sion criteria were sporadic and primary breast cancer. 

or radiotherapy before surgery, or showed breast and/

were excluded from the study. Tumor samples were 
obtained through a surgical resection, then an expert 
pathologist performed rapid macro dissection of sam-

reservoir, immediately. 

Clinical and pathological data collection

The main clinicopathological features of the study 
population were collected. These features included 

histological type, grade, lymph node involvement, 

-
tions, a pathologist decided the histological type, 
grade and immunohistochemistry evaluations, then 

staining of tumor cells was less than 1%. In tumors 
which complete and intense membrane staining 
were determined in the more than 10% of tumor 

-
-

-



CELL JOURNAL(Yakhteh), Vol 14, No 2, Summer 2012 104

Izadi et al.

regions were selected based on the previous studies.  

-

-
-

2
-

polymerase (Cinaclone, Iran) was added to each re-

-

-

-

-
ylated primers.

Statistical analysis

-
icopathological characteristics of the patients was 

Results

sporadic breast carcinomas

ER negativity by IHC

To determine if there is a correlation between ER 
methylation and loss of ER protein expression in tu-

-

were negative for ER expression. A strong correla-

region and ER negativity in tumors. It was observed 
-

tive cases were methylated in the mentioned region 
-

in ER negative tumors than ER positive cases. As we 

ER positive tumors were methylated in both regions 
synchronously (p<0.0001).

clinicopathologic features

The clinicopathological characteristics of the 
100 primary breast tumors are described in the 
table 1. There were significant correlations be-
tween estrogen receptor negativity in tumors 

promoter. No correlation was found between 

-
-

ever, there was a significant correlation be-

-

-
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P valueER5 statusP valueER3 statusFeatures

UMUM

Age at diagnosis (Year)

Menopause status

27

2129

Tumor size (cm)

10

1219

Grade

119

11

12219

Nodal status

0.7200.79

1220

1010

79

Stage

0.10.9

12

2227

1212

Tumor type

21

Estrogen receptor status

0.0001

21

Progesterone Receptor status

29

1717

ER/PR status

0.0001

9

1717

1010

Her2 status

19211129

                    M; Means presence of methylated region in MSP.

                    U; Means presence of unmethylated region in MSP.
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Discussion

one decade earlier than western patients (1, 2, 
-

mors are more prevalent in young patients with 

specific transcription factor, presence of repres-
sors, and epigenetic changes in CpG Island are 
potentially associated with ER negative pheno-

-
nism for ER negative phenotypes in breast can-
cer cells (7, 11) and the reversible nature of this 
mechanism may provide new therapeutic av-

In the present study, methylation status of 

with respect to ER expression was investigated. 

-

other hand, in a recent population based on case-
control study on 200 breast tumors, it has been sug-

-
tion in ER promoter and ER protein expression is 

is a major mechanism for ER silencing in breast 
tumors, it will potentially provide new options for 
ER negative tumors treatment in the future. Thus, 
we aimed to evaluate this relationship in our study 
population and reveal the strong correlation be-

-

methylation can be an important mechanism for 
ER silencing at least in Iranian breast cancer pa-
tients.

present study was higher in comparison to the 
previous investigations in the different study 
populations (Table 2).

ER methylation 
in ER negative 
tumors

ER methylation 
in ER positive  
tumors

Investigated 

CpG island

Study population 
ethnicity

References

ChineseZhao et al. (2008) (12)

IndianMirza et al. (2007) (21)

Caucasian and
African-American

Wei et al. (2008) (23)

AustralianLi et al. (2006) (22)

IranianPirouzpanah et al. (2010) (26)

11/11 (100%)AmericanLapidus et al. (1998) (7)

( )IranianPresent study
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variation in ethnicity and carcinogenic expo-
sures of populations studied. Also, technical 

temperature; cycles number and selection of tar-
gets regions in CpG Islands may influence on 

cases. This observation maybe correlated to cel-
lular heterogeneity in breast tumors. Classifica-
tion of breast tumors based on their ER status 
into ER negative and ER positive groups may 
cause partial loss of information (27). ER posi-
tivity in breast tumors is a dynamic phenotype 
and over the natural course of cancer progres-
sion, Estrogen Receptor can be lost and many 

Resistance to endocrine therapy in a signifi-
cant fraction of ER positive breast tumors and 
recurrence of many ER positive tumors as ER 

a manifestation of this heterogeneity and may 
contribute to endocrine therapy resistance or re-

-
crine therapy resistance and recurrence in ER 
positive breast tumors.

Investigation of clinicopathological asso-

phenomenon is not an age-related event in our 
breast cancer patients (Table 1). The relation-

-
ferent studies was controversial. In one study on 

associated with younger patient (22). In other 

methylation and age in breast tumors (11, 12, 

In our study, we did not see any correlations 
-

cer stage in concordance to other investigations 

ductal carcinoma and metastatic lesions showed 

and progesterone receptor status in tumors was 
not unexpected due to the fact that progesterone 
receptor expression is under ER control. This 
relationship was not independent of ER status 
of tumor because this association was observed 

not see any correlation between progesterone 

-
ylation in various CpGs in a CpG Island are not 

critical in gene silencing. It may be due to less 

ER gene expression. Although, finding underly-
ing mechanism of this observation needs more 
investigations.  

Conclusion

a prevalent epigenetic phenomenon in Iranian 
-

target of methylation in our population stud-

the etiology of ER negative phenotype, which 
might be regarded as a common phenomenon 
in Iranian patients, should be investigated fur-

Iranian patients may be due to environmental 
exposures or carcinogenic lifestyles which 
must investigate in the future surveys. Al-

epigenetic modifications are potentially re-
versible, so they are good targets for new ther-
apeutic strategies. 
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