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Abstract  

Objective of the study is to compare the miRNA21 expression in plasma of metastatic 
and non-metastatic carcinoma of  breast patients. We also aim to find out whether there is an 

association between metastasis and miRNA21 levels in plasma in breast cancer as well as to 
assess whether  plasma miRNA21 can be a potential biomarker to predict metastasis in Ca 
breast.  

Fifty metastatic breast cancer patients (stage IV), fifty Ca breast patients without 
metastasis (Stage 0 to IIIC) and fifty healthy, age matched women will be included in the 
study.Their demographic profile, stage of cancer,dose and treatment hist ory will be recorded. 

Five ml of venous blood will be collected, RNA will be isolated, cDNA will be synthesized by 
reverse transcriptase kit and miRNA quantification will be done by using real time PCR.Using 
suitable statistical tests, association between miRNA and metastasis will be analyzed.  

The study may be useful if miRNA 21 can be used as a potential biomarker to predict 

metastasis in carcinoma of breast.Early prediction may be useful in personalizing the therapy 
,hence may improve patient outcome as well as quality of life in breast cancer patients 
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Introduction 
Breast cancer is the most common cancer in Indian 
females [1]. Incidence of  metastatic breast cancer 
(MBC) has been reported to be approximately 5% to 
25% from various centers in India [2,3]. MBC is 
unlikely to be cured; meaningful improvements in 
survival have been seen, coincident with the 
introduction of newer systemic therapies in Western 
literature [4,5]. MBC carries a poor prognosis in the 
Indian subcontinent, 5-year and 10-year overall 
survival have been reported to be 22% and 5% [6]. 

MicroRNAs (miRNAs) are non-coding, single-
stranded RNA molecules that regulate target gene 
expression via post-transcriptional modifications 
[7,8]. Several studies indicated the promising role of 
miRNA in the diagnosis and outcome prediction in 
several cancers [9,10]. miRNA-21 is upregulated and 
promotes metastasis in several cancers [11,12]. A 
Chinese study by Kunita et al proved that plasma 
levels of miRNA-21 were up-regulated in large B-cell 
lymphoma patients [13]. The epithelial–
mesenchymal transition (EMT) is a process that 
epithelial cells lose their cell polarity and cell 
adhesion ability, which will lead to cancer metastasis 
[14,15]. 

Although miRNA-21 is indicated to play a crucial role 
in the metastasis of lung cancer, ovarian cancer and 
head and neck cancer though several signalling 
pathways, the molecular mechanism of how miRNA-
21 regulates the epithelial–mesenchymal transition 
process in breast cancer is not clear [16,17]. 

The study aimed to explore the association of 
miRNA-21 expression with the metastatic breast 
cancer. 

Breast cancer is the most common cancer type in 
female, and many patients are suffered from 
recurrences and metastasis. MicroRNAs (miRNAs) 
are non-coding, single-stranded RNA molecules that 
regulate target gene expression via 
posttranscriptional processing.  

Recently, several studies indicated the promising 
role of miRNA in the diagnosis and outcome 
prediction in several cancers [18-24]. Studies 
suggest that miR-21 is up regulated and promotes 
metastasis in several cancers[25-32]. Study by Wang 

et al also proved that plasma levels of miR-21 were 
up regulated in large B-cell lymphoma patients in 
China [33]. The epithelial–mesenchymal transition 
(EMT) is a process that epithelial cells lose their cell 
polarity and cell adhesion ability, which will lead to 
cancer metastasis [34,35]. Epithelial cells exhibit the 
property of regular cell-cell contacts,adhesion to the 
surrounding cellular fabric ,preventing the 
detachment of individual cells.Whereas 
mesenchymal cells donot form intercellular 
contacts.  

Although miR-21 was indicated to play a crucial role 
in the metastasis of lung cancer, ovarian cancer and 
head and neck cancer though several signaling 
pathways, the molecular mechanism of how miR-21 
regulates the EMT process in breast cancer is not 
clear [24-31]. 

Novelty/Innovation: 

There is no established biomarker for the prediction 
of metastasis in carcinoma of  breast so far.If  
miRNA21 emerges to be a potential biomarker for 
predicting metastasis, early prediction of metastasis 
may help in personalizing the therapy which may 
lead to better prognosis. Early detection and 
treatment will  definitely improve quality of life of 
breast cancer patients. 
 
Objectives  of  the Study: 
i) to compare miRNA21 expression in metastatic 
breast cancer patients and non metastatic breast 
cancer patients 

ii) find the association between miRNA21 levels and  
metastasis of malignancy of  breast 

Methods 

i.Study design: Prospective cross sectional 

ii.Sample size: 
Sample size = 4pq/d2 

Considering the incidence of metastatic breast 
cancer to be 5%,                              

Sample size =  4x5x95 

                           52
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                   =  4x5x95     =  76 

                           25            

p = prevalence rate 

q= 100-p 

d =Precision rate 

 

iii. Project implementation Plan 

Study site: Molecular division of Central research 
laboratory ,KSHEMA in collaboration with 
Department of Oncology, Justice K S Hegde 
charitable Hospital, Mangalore. 

Inclusion Criteria: : Patients fulfilling all below 
mentioned criteria will be included in the study; 

Group I: Fifty  metastatic breast cancer patients 
(stage IV) 

Group II: Fifty Ca breast cancer patients without 
metastasis (Stage 0 to IIIC) 

Group III: Fifty healthy, age matched women 

 Exclusion Criteria: Patient having any one of the 
following criteria will be excluded: 
Associated illnesses like DM, congestive heart 
disease,MI and autoimmune disorders where miRNA 
may have a role 

Ethics Review 

 NITTE University Central Ethics Committee 
approval will be obtained prior to the study 

 Written Informed Consent will be taken 
from the parents/care takers and assent will 
be taken from children 

Sample collection and analysis 

Sampling: 

 5mL of whole blood (EDTA) will be collected 
at the time of diagnosis 

 Sample will be stored at stored at -80°C 
 Clinical documentation of patient 

demographics, ER/PR &amp; HER2 status, 

 treatments, responses and survival will be 
done 

 Clinical documentation of pattern of 
metastases (bone only vs. visceral) 
 

Gene (mRNA) Expression By Real time PCR(qPCR) 
Analysis 

a. RNA extraction 

Five millilitres of whole blood will be collected in to 
two 2.5 mL PAX gene blood RNA tubes (PreAnalytiX, 
Hombrechtikon, Switzerlan) and will be stored at 
−80°C until RNA isolation. RNA will be isolated from 
blood, using the PAXgene system and following the 
manufacturer’s instructions. Briefly, PAXgene Blood 
RNA tubes will be centrifuged, and the pellets will 
be washed and resuspended in buffer. Using the 
PAXgene Blood RNA Kit (Qiagen, Valencia, 
California, USA), lysis buffer will be applied to the 
resuspended pellets, and RNA purification and 
extraction will be performed using the columns. The 
extracted RNA will be stored at –80˚C until further 
analysis. 

b. cDNA Synthesis 

Purity and RNA concentration will be assessed by 
measuring the absorbance at 260 and 280nm using 
Nano drop 2000 (Thermo Scientific, United States). 1 
ug of RNA will be converted into cDNA by using 
High Capacity cDNA Reverse Transcription Kit 
(Applied Biosystems, Thermofischer scientific, USA). 
The gene-specific suitable oligonucleotide primers 
(Integrated DNA Technologies) will be used. 

c. Real time PCR(qPCR) 

CFX96 Real-Time PCR Detection System will be used 
for evaluating the gene expression levels by using 
SYBR green and probe master mix (Roche, 
Indianapolis, IN). 

In order to confirm the presence of a single PCR 
product in PCR reaction, melting curve analysis will 
be performed. Relative fold change will be 
calculated by using 2–ΔCt method (Livak &amp;amp; 
Schmittgen, 2001).
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Clinical Evaluation 

Size of the tumour, lymph node involvement and 
distant metastasis will be assessed and their 
association with miRNA expression will be 
evaluated. 

Statistical analysis 

The values will be expressed as mean ± S.D/SEM for 
parametric data and median (interquartile range) 
for nonparametric data and will be analysed using 
statistical package for social sciences (SPSS), version 
19.0 software. Chi-square test will be used to find 
the association of miRNA expression and metastatic 
breast cancer.Kruskal Wallis test will be used to 
compare miRNA levels of different groups. 

Significance of proposed study 

miR-21 expression could be a promising biomarker 
in the diagnosis and outcome prediction of breast 
cancer. 

Conclusion and Expected Outcome  
 This study may reveal the miRNA expression 

pattern prevailing in Coastal Karnataka and 
North Kerala region. 

 This study might reveal that miRNA 
expression in plasma may be a potential 
biomarker to predict metastasis in breast 
cancer patients 

 This study may also guide or help the 
oncologists to personalize the treatment in 
breast cancer.  

 It may help to overcome the challenges 
faced in treating triple negative Ca breast 
cases   
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