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1.                    INTRODUCTION 

In the U.S (United States of America) cancer is the 
second most common cause of death. (Gilani et al 2010)  
Throughout the world, the cancer which is reported over 
and again in females is that of the breast. (Gilani et al 
2010, Jemal et al 2011) Moreover it is one of the most 
important causes of mortality in women. (Sas et al 
2014) 
 

As reported by more than a few studies, Pakistani 
women have the highest risk of breast cancer among 
South Asian population, accounting for one third of all 
female cancers. (Forouzanfar et al 2011) 
 

Moreover, it was also reported that breast cancer 
makes approximately 38% of all the cancers occurring 
in women referred to Nuclear Medicine, Oncology and 
Radiotherapy Institute [NORI], Islamabad, Pakistan. 
(Faheem et al 2007) 
 

Furthermore in Pakistan studies about the 
prevalence of breast cancer reported that the possibility 
of having breast cancer is one out of nine women and is 
responsible for 40,000 deaths every year out of the 
90,000 cases diagnosed. (Salman 2013) 
 

 The developed countries have cancer registry 
centres which register each patient who is diagnosed 
with cancer. This practice helps in understanding of 
eitiological factors and   epidemiology of Breast cancer. 
The situation is different in underdeveloped countries 
such as Pakistan.  Here we don’t have any inclusive 

database or registry centre which provide the accurate 
number of the breast cancer patients reported. (Bhurgri 
et al  2006) 
 

In developing countries the diagnostic resources are 
scarce and therefore large numbers of the females come 
to attention after the cancer has reached the advanced 
stage or has metastasized. These patients usually have 
poor outcome. (Gilani et al 2010) The scientific 
discoveries have reported that through early detection 
and management of these patients, the rate of survival 
and quality of life can be improved. (Montazeri  et al 
2008) 
 

It is found that molecular diagnostic tests are not 
only important in diagnosis but early diagnosis and can 
be of help in planning specific and modified treatment 
strategies, hence decreasing mortality 
 
MicroRNA 
       The discovery of microRNAs (miRNAs, miRs) in 
the 1990s, that have an overall inhibitory effect on 
expression of genes, opened a new window in 
understanding both normal and cancer development. 
(Liu.  2012) 
 

These miRNAs are actually a specific group of 
short sequenced RNA which are non-coding. They are 
classically preserved through species. These RNAs are 
single-stranded comprising of 21–25 nucleotides which 
function in silencing of gene at post-transcriptional 
level. (Greene et al  2010) 
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A lot of studies have reported that miRNAs take 
part in many important human physiological and 
pathological processes which include: normal cellular 
growth, cellular apoptosis, development and 
carcinogenesis. (Farazi  et al 2013) 
 

The miRNAs which are related with cancer may be 
functioning as tumor suppressive or tumor promotive 
(oncogenic) . (Profumo et al 2013) 
 

Many miRNAs are related with BC and their 
expression levels are deregulated as reported by many 
studies, like Iorio and his colleagues who used 
microarray as well as Northern blot analyses. The 
author has further reported that the normal and tumor 
tissues could be noticeably distinguished through the 
level of expression of miRNAs.  The most notably 
deregulated miRNAs are mir-21, mir-125b, mir-145, 
and mir-155. (Iorio et al 2005) 
 

The miRNAs are remarkably stable in fluids 
present in body such as serum and plasma and could be 
easily detectable. This property make them a possible 
candidate for using these as noninvasive biomarkers for 
detection of cancers including breast cancer. (Cortez et 
al 2012).  A small number of studies have been 
conducted about the possible role of miRNAs for early 
detection of BC. We have selected miR-497 for the 
present study. This miRNA is reported to be 
downregulated in many cancers like carcinoma of colon, 
cervix and prostate. (Luo et al  2013) 
 

According to a genome-wide analysis for assessing 
the level of expression of miRNAs, following were 
found to be  significantly downregulated in breast 
cancer: hsa-miR-497, hsa-miR-355, hsa-miR-31, hsa-
miR-320, hsa-miR-127, rno-mir-140 and hsa-miR-30a-
3p. (Yan et al 2008). 
 

In our study, the level of expression of miR-497 
was detected through qRT-PCR assay in patients with 
breast cancer as well as in controls. Moreover, the 
association of level of expression of miR-497 with 
various clinicopathologic features in same patients were 
also analyzed.  Our results revealed that miR-497 was 
considerably down regulated in plasma of BC patient 
and can be used as a probable non-invasive molecular 
biomarker for detection of BC in early stage. 
 
2.      METHODS AND MATERIALS 

Study population and blood samples 
Study population consists of females with breast cancer 
and controls (healthy/and non-cancerous patients). The 
data was collected from Liaquat University Hospital 
(LUH), Jamshoro, Isra University Hospital Hyderabad 
and Karachi Institute of Radiotherapy and Nuclear 

Medicine (KIRAN), Karachi . The women were 
selected regardless of age, parity and social class. 
Patients suffering from any other cancer beside breast 
cancer were not included in the study. 
 

After obtaining written informed consents from all 
study participants a total of 139 peripheral blood 
samples from the breast carcinoma patients and 70 from 
controls (healthy or non-cancerous patients) was 
collected in EDTA bottles and was transported to 
laboratory in ice box to maintain the temperature for 
RNA integrity. In the laboratory the sample bottles were 
allowed to stand for 2 hours in refrigerator. Then plasma 
was aspirated with the help of justure and small 
disposable tips from each EDTA bottle in labeled 5 ml 
appendorf tubes and stored at – 400c till the procedure 
was performed for extraction of RNA.  
 

Patient’s personal information, relevant history, 
histological diagnosis and grading of the tumors were 
recorded from the laboratory reports and clinical finding 
were noted from the hospital record of the patients.  

 
Total RNA Extraction  

Total RNA (including MiRNAs) from all the 
plasma samples were extracted by TRIZOL LS method 
according to the protocol provided by the suppliers 
(invitrogen: Cat. No. 10296-028) as described 
previously . (Chomczynski      et al 1987) 
 
Detection of level of expression of miR-497 through 
quantitative reverse transcription (qRT)-PCR  

Total RNA  (5 μl ) was used for synthesis of the 
cDNA , as per instructions of  protocol provided by 
Thermo Scientific, RevertAid First Strand cDNA 
Synthesis Kit M/s #K1622 (Fermentas). For the 
procedure oligonucleotide primers for  miRNA – 497 
were used (synthesized by IDT (INTEGRATED DNA 
TECHNOLOGIES). 
 

PCR was done by using ThermoScientific Maxima 
SYBER green/ROX qPCR Master Mix (2x) by Thermo 
Scientific (# K0221) according to the instruction as per 
suppliers. 
 

Amplification in the form of CT (Threshold cycle) 
was noted and quantification was done by   ΔΔCt  cycle 
threshold method after normalization to that of U6 (used 
as internal control) .  
 

Statistical analysis 
The data was analyzed through SPSS version 21.0 

for windows release (IBM, incorporation, USA) . 
Student’s t-test and Chi-square test were used to assess 
continuous and categorical variables.  Mean  ± SD was  
use to present continuous variables while frequency and 
percentages were used for categorical variables. We 
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used Microsoft excel for making graph. The results are 
shown in graphs and tables. P value of ≤ 0.05 was taken 
as significant. 
 
3.                  RESULTS  
Expression of miRNA 497 

The level of expression of miR-497 was find out by 
qRT-PCR assay in 50 patients with BC and 30 healthy 
or non-cancerous controls.  
 

The results showed that out of 50 plasma samples 
from cases of BC, the level of expression of miR-497 
was down regulated in 39 cases and upregulated in only 
11 cases of BC. (Table 1).  
 

Table 1   Expression of miR-497 in BC patients and Controls 
 

miR-497 expression 

 BC patient (n=50) Controls (no=30) 

Higher 11 24 

Lower 
39 06 

 
Correlations of level of expression of miR-497 with  
various clinicopathologic features in patients with 
BC  

Then the relationship of expression status of miR-
497 with various clinicopathologic features of same 50 
BC patients was found out and analyzed statistically. 
According to the results, it was found that there is 
noticeably significant relationship of  low miR-497 
expression with  higher grade and  spread of tumor to  
lymph node and advanced clinical stage  with p value of 
0.0001,  0.0001 and 0.0001  respectively .(table 2)  
Nevertheless, it was also found that there is  no 
noteworthy relationship among the level of expression 
of miR-497 and rest of the clinicopathologic parameters 
like age, history of taking exogenous hormones , history 
of breast cancer in 1st degree relative and  tumor size 
with p value P = 0.09, 0.06, 0.05, and 0.07 respectively. 
(Table 2) 
 
4.                          DISCUSSION  

In both developed and under developed countries, 
cancer of the breast (BC) has reached the top most  
position amongst the cancers in women. (Wang et al 
2013) 
 

Moreover, in the year 2013, American Cancer 
Society has reported 232,340 cases of registered BC in 
women and around 39,620 females died because of it in 
the United States. Therefore, it was expected that 2013, 
the incidence of BC in women accounts 29% . (Siegel    
et al 2013). 

Table 2  Relationship of miR-497 expression status with 
clinicopathologic features of BC Patients 

 

 
Regardless of the high prevalence and death ratio 

connected to BC, early detection of it is still not 
possible because of the lack of awareness programs like 
the importance of self-examination of breast and 
screening programs like mammography. This may be 
responsible for diagnosis of the cancer in late stage 
resulting in increased mortality. (Badar et al  2007) 
 

 MiRNAs signify its impending role as biomarkers, 
which are non- invasive and can help  in early diagnosis 
as well in prognosis of many cancers. (Shen  et al 2013) 
 

A lot of researches about cancers, have supported 
the importance of the likely function of miRNAs as 
biomarkers in many human cancer including BC.  
 (Weigel et al 2010)  
 

Increased expression of miR-210 may be related 
with poor survival in BC patients as reported by Hong’ 
et al in a meta-analysis. ( Hong  et al 2012) 
 

MiRNAs are helpful not only in diagnosis of 
cancers but also in their prognosis as reported by Tang 
and colleagues in 2012. They have reported that 
increased expression of  miR-27 in women with breast 
cancer was related with overall poor survival, signifying 
that miR-27 could be an important marker of 
progression of carcinoma of breast. (Tang et al 2012) 
 

Gene for miR-497 is present at chromosome 
17p13.1.    It reveal a tumor   suppressive    effect   in   a  

Clinicopathologic 
features 

High (n=11) Low (n=39) p- value 

Age (years)  
≤50   (44) 06 38 0.09 >50   (06) -05 01 

H/O taking exogenous hormones  
Yes   (19) 04 15 0.06 No     (31) 07 24 
H/O breast cancer in 1st degree relative  

Yes    (16) 05 11 0.05 No      (34) 06 28 
Tumor size (cm)  

≤2.0     (12) 06 05 0.07 >2.0     (38) 05 33 
Differentiation grade  

G1 + 2    (42) 09 33 0.0001 G3          (08) 02 06 
Lymph node metastasis  

Absent     (21) 04 17 0.0001 Present    (29) 07 22 
Clinical stage  

I + II         (31) 06 25 0.0001 III+ iv       (19) 05 14 
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number of cancers, like hepatocelluar carcinoma,  
cancer of colon, neroblastoma,  non- small cell cancer 
of lung and breast cancer . (Zhao et al 2013, Furuta       
et al  2013,  Creevey  et al 2013) 
 

It is reported by Zhou et al that miRNA-9 might be 
used as a possible biomarker for detection of local 
recurrence of cancer of breast  and level of the estrogen 
receptors by analyzing  expression status of 754 human 
miRs in tissues from16 breast cancer. Out of these, 8 
cases were with local recurrence while 8 cases were 
without local recurrence. ( Zhou  et al 2012), 

 
These studies show that  the expression miRNAs 

are not only helpful in diagnosis but their expression 
status is  also cancer specific and therefore can be used 
as a potential biomarker for cancers.  
 

Keeping all these facts in mind this study was 
conducted with the aim to investigate the expression 
status of miRNA 497 in BC patient and in controls 
using their plasma and to find out correlations of the 
same with clinicopathologic features in the patients 
studied.  The results revealed that the relative 
expression of miR-497 in patients with BC was 
considerably less than in controls. These findings are 
supported by the results of Dan Li et al who reported 
that level of expression of miR-497 and miR-195 are 
inversely related with malignant tumor of breast.  Such 
expression pattern could potentially recognize cancer 
from benign tumors or normal.  (Li  et al 2011) There 
have been very few studies on the correlation of 
miR497 expression level and various clinicopathologic 
parameters. Therefore, the correlations of the level of 
expression of miR-497 with various clinicopathologic 
parameters was found. The results showed that 
expression status of miR-497 in plasma samples of 
women with BC was considerably correlated with tissue 
differentiation grade, metastasis of tumor to lymph node 
and clinical stage of patients with BC. The results also 
revealed that  these BC patients (with low miR-497 
expression)  showed poor histological grade, increased 
incidence of metastasis to lymph node and higher 
clinical stage. These results suggest that downregulation 
of miR-497 play a significant role in progression of BC. 
It was also found that although low level of  miR-497 is 
notably linked with advanced clinical stage but its 
expression start decreasing from the stage II and even in 
stage I and this property make it a potential marker for 
diagnosis of BC in early stages.    
 

Therefore, it can be concluded from the present 
study that miR- 497 remain stable in body fluids like 
serum and plasma provided the temperature required for 
their integrity is maintained.  Its expression starts 
decreasing from stage I of BC and because of this 

property they might be used as an independent non-
invasive potential molecular biomarker not only for 
diagnosis but also for early detection of breast cancer.  
 

Certainly, the present study has few limitations. 
The number of cases were less, especially those having 
stage I and stage II  (as the samples were collected 
randomly from BC patients) and a larger case 
population study comprising of equal number of all 
stages  is required to validate the value of miR-497 and 
its level of expression in patients with BC for diagnosis 
of disease in early stages.  
 

 
 

Graph: qRT-PCR detection of relative miR-497 expression                
(Amplification and down regulation) in controls and BC cases 

(One batch: BC =20, Controls = 20) 
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