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ABSTRACT miRNA are small and non coding RNA molecules about 22 nucleotides which play an important role in 
regulation of gene expression. miRNAs can be one type of potential molecular biomarkers. There is plenty of 

gene expression data available for many normal and disease conditions. A novel meta analysis approach developed by Shodhaka has 
been promising. This approach can be combined with the available miRNA data to identify potential novel markers. But the existing 
miRNA data are scattered across more than 150 web resources, it is not possible to select suitable one among them. In this project, the 
stand-alone miRNA tools were listed, down-loaded and compared. Potential novel biomarker(s) were identified for a specific condi-
tion. The results show that, among about 40 stand-alone tools only one tool (Gomir) is functional, easy to use and compatible with the 
available system. The procedure to use this tool was standardized. There were 6 different databases within this tool which were also 
compared. Among these databases, miRanda and RNAhybrid database give more number of predicted targets.  All the union miRNA 
were selected for analysis with different database. There were twenty seven databases, selected by screening post-2010 publications, 
which can queried with a miRNA. From the comparison result miR-449, miR-380-5p, miR-368, miR-518a, miR-146b and miR-454-3p 
were identified as novel potential biomarker for testis tissue.
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Introduction: 
MicroRNAs (miRNAs) are short and non coding RNA molecule 
about 22 nucleotide RNA molecules that function as  negative 
regulators of gene expression in eukaryotic organisms. RNA 
molecules found in gene silencing and the pathways have essen-
tial roles in development, cell differentiation, cell proliferation, 
cell death, and chromosome structure and virus resistance. The 
study shows, from few years have demonstrated that there is al-
tered expression of miRNA genes in many human malignancies 
[1]. Biomarker is usually a molecule that has a unique associa-
tion with a specific tissue and condition in terms of its quantita-
tive expression. 

A biomarker is a parameter that can be used to measure the pro-
gress of disease or the effects of treatment. Biomarkers help in 
early diagnosis, disease prevention, drug target identification, 
drug response etc. Several biomarkers have been identified for 
many diseases which found to be an effective and acceptable.

Usually markers can be identified based on single or multiple 
samples, aim are to identify the markers by tools and databases. 
There were several databases and tools which are scattered 
across. 

Testis is a male gonad in animals. Testicular neoplasms are the 
most common sex cord-stromal tumors and comprise 1-3% of 
all testicular neoplasms. This tumor is always benign in children 
and approximately 90% are benign in adults [2].

Materials and methods:
All the tools were listed in (www.startbioinfo.com). Our team 
was the first team to collect all the information about the tools 
and databases of the miRNA. The existing miRNA data are scat-
tered across more than 150 web resources, it is possible to se-
lect suitable among them. Stand-alone miRNA tools were down-
loaded and compared. All the tools listed in Table 1.

Among 40 stand-alone downloadable tools only GOmir tool [3] 
is functional, easy to use and compatible with the available sys-
tem. The procedure to use this tool was standardized.

GENE DATA SET:
The team currently working on this project at Shodhaka de-
veloped their own method of selection. They first collected all 
available screened microarray data from two major databases 
– GEO and Array. They focused mainly on those studies in which 
the gene expression was studied in more than one tissue to in-
crease reliability. Thus, they were able to collect data from 40 
different tissues on analyzing 12 microarray studies. To identify 
and categorize the genes and their expression, an in-house scor-
ing program was followed based on three main categories:

1.	 The genes present in 1 tissue but absent in remaining 39 
tissues,

2.	 The genes present in all tissues with the exception of 1 tis-
sue.

3.	 The genes present in few tissues and absent in few tissues.
They were able to arrive at a list of 700 odd genes, found to be 
exclusively present in only testis tissue; and 4000 ubiquitous 
genes. A reliability score was assigned to each gene based on 
how many studies validated the existence of the gene in the tis-
sue. The top 200 highest scored genes from both lists were se-
lected as the final list of genes. This whole process was achieved 
over a period of 5 years.

SELECTION OF DATABASE:
There were three types of selection were followed to select the 
databases relevant to our needs Table 2.

a) 	 Based on the Usage Frequency: This is based on how 
many times the database has been cited or referred to. The 
reliability of the resource is high if it has been referred to 
by scientists the most. The top 37 databases were chosen 
(Table 3.4).

b) 	 Based on Year of Publication: Some new resources may 
have been developed in recent years which may be very 
useful and reliable but since they are relatively new, they 
may not be cited as often. To avoid missing out any such 
databases, all databases published in 2011 or later were 
considered as well. This came up to a total of 54 databases 
(Table 3.5).

c) 	 Based on Unique Feature: A database specific to some 
unique application such as used only to find miRNAs in 
human promoter region, or databases specific to miRNAs 
found in types of cancers, etc. may not be cited often nor 
be a fairly new database. Hence to avoid missing out such 
databases, the remaining 183 databases were screened in-
dividually to discover if they had any unique application. 12 
such databases were found (Table 3.6).

From the Table 2 there were twenty seven databases, selected 
by screening post-2010 publications, which can queried with a 
miRNA. 

To identify the biomarker, microRNA targets are calculated with 
the databases.

Scores are calculated by using the formula:

Score= A+B+C….

From the comparison result lowest microRNA targets from the 
databases chosen as a biomarker.
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RESULT AND DISCUSSION:
The GOmir is a stand-alone application to study miRNA interac-
tion and targets. It consists of two separate tools like Jtarget and 
TAGGO. Jtarget integrates miRNA target prediction and func-
tional analysis where as TAGGO application designed for the 
gene ontology annotation (GO) [3].

JTarget combines the data from six different prediction databas-
es like miRanda, RNAhybrid, PicTar4Way, PicTar5Way, TargetS-
can and TarBase. TAGGO is for gene ontology (GO) resources 
of a gene product organism like plants, animals and microbial 
genomes. So we are concentrating on the JTarget application [3].

The JTarget main goal is to find the miRNA with respect to the 
given gene from the six different databases. We can obtain the 
resulting target genes shown below.

•	 One database only
•	 Two or more databases
•	 Combined databases

miRanda Comparative Analysis:
miRanda was also inserted in the JTarget comparative module 
of GOmir. miRanda gives the predicated targets of the miRNA 
and also provides information for the validated result. In order 
to understand the features of miRNA predicated targets per-
formed comparative analysis using other predicated target da-
tabases like RNAhybrid, TarBase, PicTar4Way, TargetScan and 
PicTar5Way with the miRanda database. From the analysis be-
tween each database calculated the targets of the miRNA from 
this analysis got more number of predicates targets for miRanda 
database. Among these databases, miRanda and RNAhybrid da-
tabase give more number of predicted targets showed in Figure 
1.

COLLECTION OF DATABASE:
As told before to collect the databases used three methods 
shown in Table 2 are

•	 a) Based on the Usage Frequency 
•	 b) Based on Year of Publication 
•	 c) Based on Unique Feature
There were twenty seven databases, selected by screening post-
2010 publications, which can queried with a miRNA. From the 
analysis of twenty seven databases only ten databases were se-
lected for target prediction. 

Databases are selected in such a way that they belong to the 
homo-species and should query with a single miRNA. Reason 
to reject remaining databases is because those databases don’t 
belong to the homo-species and belong to other species, some 
databases were not working properly and some databases were 
giving same result to all miRNA.

As shown in the Figure 2 all the union miRNAs were selected 
to get a target for miRNA. Got predicted targets from the data-
bases, various databases give different numbers of targets. All 
most 500 union miRNA were tried with the databases, all the 
databases gave predicted targets.

All the union miRNA were selected for analysis with differ-
ent database. There were twenty seven databases, selected by 
screening post-2010 publications, which can queried with a 
miRNA. From the Figure 3 comparison result shows miR-449, 
miR-380-5p, miR-368, miR-518a, miR-146b and miR-454-
3p were identified as novel potential biomarker for testis tissue.

CONCLUSION:
MicroRNAs have increasingly been recognized as significant 
agent to regulate gene silencing and pathways, which have es-
sential roles in development, cell differentiation, cell prolifera-
tion, cell death, and chromosome structure and virus resistance. 
So, miRNAs can be used as a potential tool not only for the un-
derstanding of cancer growth and progression, but also as po-
tential cancer biomarkers. 

The results show that, only one tool (Gomir) is functional, easy 
to use and compatible with the available system. We have also 
compared the existing databases on which Gomir tool is work-
ing, and our result shows that miRanda and RNAhybrid data-
base give more number of predicted targets among 6 other da-
tabases.

Finally, after comparing the result of all 27 existing databases 
and Gomir tool we have identified miR-449, miR-380-5p, miR-
368, miR-518a, miR-146b and miR-454-3p as novel potential 
biomarkers for testis tissue.

The new microRNA markers are likely to contribute to the 
improved early diagnosis, patients, prognosis, or anti-cancer 
therapy.

Figure 1: Intersection of each database

Figure 2: Comparison of all the microRNAs 

Figure 3: Total number of targets from the databases
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Table 1: List of all down-loadable tools
Expander GenMIR++ mirExplorer RNAplex
IntaRNA Gomir miRExpress RNAVLab
miReduce HHMMiR miRFam Seqbuster
miRiam MicroPred MiRFinder SigTerms
NovoMIR MicroTar Mermaid SNMNMF

Triplet-SVM-
classifier miPred miRNAkey SplamiR

Bi-targeting MIR miRTRAP SV micro
CorNa MIRAGAA Musmirus yasMIR
Expmicro Mire Tool by Xiao J et al minRcos

FASTH MIReNA RNAmicro
SBM-
Stacking 
Binding 
Matrix

Table 2: Databases list


