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Broadly biomarker word is defined as quantifiable indicator of dis-
ease conditions or physiological changes of living organisms. Biomarker 
field is very old, only few specific biochemical and molecular biomark-
ers are identified. Discovery of novel and specific biomarkers is still 
facing several challenges [1]. Based on the methods of quantification, 
biomarkers can be classified in three types 1) Imaging biomarkers (like 
X-ray, ultra sound, CT scan, PET, MRI), 2) Biochemical biomarkers
(transaminases, bilirubin, alkaline phosphatase, serum creatinine) and
3) Molecular biomarkers. Molecular biomarkers are defined as mark-
ers which are measured based on genomic and proteomic approach-
es. Molecular biomarkers are most recent development in biomarker
field, which is still in early developmental stage and needs tremendous
amount of research to identify the specific biomarkers which can help
in detection of disease before onset of physio; pathological changes or
symptoms.

Discovery of small regulatory RNA molecules known as 
microRNAs (miRNAs), dramatically fasten the speed of development 
in the field of molecular biomarkers [2]. MiRNAs are small (around 
20bp), non-protein coding RNA molecules, which controls protein 
synthesis in sequence specific manner [3]. Identification of miRNA 
expression in the circulating fluids including whole blood, serum, 
plasma, and other body fluids provides an opportunity to develop them 
as novel biomarkers. Identification of crucial regulatory role of miRNAs 
in almost every physiologial or cellular process, positions them ahead 
of other molecules in race for biomarkers [3-6]. Relatively higher half-
life or stability of miRNAs in comparison to mRNAs probably due to 
their shorter size provides additional benefits in their detection and 
biomarker development [7]. Moreover, total number of identified 
miRNAs (~2000) is around 5% of total number of known protein 
coding mRNAs, so it is relatively easy to profile their expression. With 
rapid advancement in sequencing and expression profiling techniques, 
in future clinicians will be able to have look on global miRNA profiling 
data of patients before prescribing drugs to patients.  Diseases like 
cancer and neurological disorders can be treated successfully if they are 
detected in their early phases. Both cancer and neurological disorders 
needs identification of reliable and early biomarkers based on changes 
which preceeds pathological symptoms of these diseases. Regulation of 
miRNAs and their target mRNAs provides best option for development 
of novel biomarkers in these diseases. 

Pubmed is overfilled with research papers on identification of 
circulatory miRNAs in one or another disease and equally good number 
of reviews are also available compiling their details [8-11]. A summary 
of same have been provided in Tables 1 and 2. Studies of Yanaihara 
et al., seems to be first report, which described regulation of miRNA 
expression as indicator of lung cancer, for diagnostic and prognastic 
purposes [12]. Their studies have found that high miR-155 and low let-
7a-2 expression coorelates with poor survival in lung cancer patients 
[7]. Developing miRNA based biomarkers can also help in differntiating 
cancer types and stages of cancer development, which is a major issue 
in their treatment [10-13]. Interestingly miRNAs are also detected in 
microvesicles and exosomes, which act as communicator between cells 
[13-15]. As these extracellular vesicles are secreted from different kind 

*Corresponding author: Sanjay Yadav, Developmental Toxicology Division,
CSIR-Indian Institute of Toxicology Research, Lucknow, Mahatma Gandhi
Marg, Lucknow, UP, India, Tel: +91-522-2613357*223; Fax: +91-522-
2628227; E-mail: sanjayitrc@gmail.com, sanjay@iitr es.in

Received: May 06, 2015; Accepted: June 10, 2015; Published June 12, 2015

Citation: Yadav S, Jauhari A, Singh N, Singh T, Srivastav AK, et al. (2015) MicroRNAs 
are Emerging as Most Potential Molecular Biomarkers. Biochem Anal Biochem 4: 191. 
doi:10.4172/2161-1009.1000191

Copyright: © 2015 Yadav S, et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

MicroRNAs are Emerging as Most Potential Molecular Biomarkers
Sanjay Yadav1*, Abhishek Jauhari1,2, Nishant Singh1, Tanisha Singh1, Ankur Kumar Srivastav1,2,  Parul Singh1, AB Pant1 and Devendra Parmar1

1Developmental Toxicology Division, CSIR-Indian Institute of Toxicology Research, Lucknow, Mahatma Gandhi Marg, Lucknow, UP, India
2Academy of Scientific and Innovative Research (AcSIR), India

of cells like cancer cells, lymphocytes, immune cells, dendritic cells, 
and regulation of miRNA expression in these cells can provide crucial 
information about molecular changes happening inside the tissue 
of origin. Most of the studies carried out on development of miRNA 
based biomarkers used blood or tissue samples from patients carrying 
disease [16]. However for identification of early biomarkers, studies 
are needed which involves expression kinetics of miRNAs between 
non-disease stage to disease stage. Long term studies, which involve 
unbiased expression profiling of miRNAs in large populations over long 
time can identify the miRNAs which are altered before onset of disease. 
In conclusion, miRNAs can act as better molecular biomarkers than 
existing biomarkers and development of specific biomarkers for cancer 
or neurological disorders will help in managing these diseases. 

MiRNA Disease
miR-21 Breast cancer [17], Colorectal cancer  [18], Gastric cancer  [19].

miR-143 Non-small cell lung cancer  [20], Bladder cancer  [21], 
colorectal cancer  [22].

miR-375  Esophageal squamous cell carcinoma  [23], Head and neck 
squamous cell  [24], Prostate cancer [25]

miR-155 Colorectalcancer [26], Non-small cell lung cancer  [27]breast cancer 
[28], diffuse large B-cell lymphoma [29].

miR-125b  Breast cancer [30], HBV-positive hepatocellular carcinoma [31].
miR-107 Esophageal cancer [32]
miR-31 Oral cancer [33]
miR-141 Colon cancer  [34]
miR-184 Squamous cell carcinoma of tongue [35]
miR-17 Nasopharyngeal carcinoma [36]  lung cancer [37]
miR-92 Acute leukemia  [38], breast cancer [39]
miR-18a Colorectal cancer [40]
miR-18b Rectal Cancer [41].
miR-20a Rectal Cancer [41], nasopharyngeal carcinoma [36].
miR-218 Gastric cancer  [19], Colorectal cancer [42]
m i R -
196a/b Oral cancer [43].

miR-10b Breast cancer [44], Oral cancer [45].
miR-221 Colorectal cancer [46], Pancreatic cancer [47].
miR-181 Breast cancer [48]
miR-126 T-cell leukemia [49].

Table 1: List of miRNAs targeted as biomarker in different type of cancers.
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Alzhimer’s Disease References
miR-112, miR-161, let-7d-3p, miR-5010-3p, miR-26a-5p, miR-1285-5p, 
miR-151a-3p, miR-103a-3p, miR-107, miR-532-5p, miR-26b-5p, let-7f-5p  [50]

let-7f, miR-105, miR-125a, miR-135a, miR-138, miR-141, miR-
151, miR-186, miR-191, miR-197, miR-204, miR-205, miR-216, 
miR-302b, miR-30a-5p, miR-30a-3p, miR-30b, miR-30c, miR-30d, 
miR-32, miR-345, miR-362, miR-371, miR-374, miR-375, miR-380-
3p, miR-429, miR-448, miR-449, miR-494, miR-501, miR-517, miR-
517b, miR-518b, miR-518f, miR-520a*, miR-526a

 [51]

let-7d-5p, let-7g-5p, miR-15b-5p, miR-142-3p, miR-191-5p, miR-
301a-3p and miR-545-3p  [52]

miR-125b, miR-181c  [53]
miR-137, miR-181c, miR-9, miR-29a/b  [54]
miR-132 family(miR-128/miR-491-5p, miR-132/miR-491-5p, and 
mir-874/miR-491-5p) and miR-134 family (miR-134/miR-370, miR-
323-3p/miR-370, and miR-382/miR-370)

 [55]

Parkinson’s Disease
miR-1, miR-22*, miR-29a  [56]
miR-1826, miR-450b-3p, miR-626, and miR-505  [57]
miR-181c, miR-331-5p, miR-193a-p, miR-196b, miR-454, miR-
125a-3p, miR-137  [58]

miR-19b, miR-29a miR-29c  [59]
Multiple Sclerosis
miR-18b, miR-493, miR-599  [60]
miR-614, miR-572, miR- 648, miR-1826, miR-422a, miR-22, miR-1979  [61]
miR-922, miR-181c, miR-633  [62]
miR-223, miR-23a and miR-15b  [63]

Table 2: List of miRNAs targeted as biomarker in different neurodegenrative 
disorders.
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