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As mentioned in the previous article, Micro RNAs (miRNAs) are the short endogenous RNAs (~22
nucleotides) and originate from the non-coding RNAs [1], produced in single-celled eukaryotes, viruses,
plants, and animals [2]. They play significant roles in various biological processes such as degradation of
mRNA [3]. Several databases exist storing a large amount of information about miRNAs, one of such
databases miRBase [4] was explained in the previous article, today we will explain the algorithm of
miRDB [5,6], another database for miRNA target prediction.
miRDB is an online database for miRNA target prediction and functional annotation [6]. It predicts the
original results and has a wiki editing interface for miRNA annotations [6]. This wiki interface allows the
community editing which results in more active and interactive database. miRDB is freely accessible at
http://mirdb.org/.
miRDB has two databases and related web interfaces serving two main purposes [6]:
1. the retrieval of miRNA targets which are predicted by computational methods, and
2. miRNA functional annotation using wiki editing interface.
miRDB predicts the miRNA targets for five species: human, mouse, rat, chicken, and dog. It mainly
focuses on the mature miRNAs because they are the functional carriers of miRNA-mediated gene
regulation [6,7]. It has been reported by many studies that the miRNA having the same seed sequence
targets the similar set of genes [8,9], and therefore, they are known as “functionally similar” [5]. It
primarily focuses on the mature miRNAs and hence, the pages of its functional analog are organized
according to the miRNAs.
How do the targets are predicted in miRDB?
miRNA sequences and nomenclature are taken from the miRBase [4]. All the database tables are linked to
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other tables in miRDB. All the miRNA sequences and annotation files are taken from the https://bioinformatic
NCBI databases
[10,11]. mRNA 3’-UTR sequenced are imported from the GenBank files sreview.com
using BioPerl

(http://www.bioperl.org) and for the genome-wide target prediction, MirTaregt2 [12] is used. Multiple
mRNAs of the same gene are mapped using NCBI gene index files and the mRNA with the highest target
prediction score is displayed on the website [5]. The prediction results are also made available to
download as a batch file from the ‘Data Download’ page. Pathway data is also provided using the
PANTHER database [13]. Target prediction is performed for each pathway to identify the miRNAs which
are significantly associated with the pathways. A hypergeometric test is performed to find the statistical
significance of the pathway-specific targets using all the genes in the genome [5].
The functional annotation page consists of miRNA sequences, genes, nomenclature, references, and
experimental evidence. The expression profile results of 40 human tissues detected with RT-PCR [14] are
also included in the miRDB. A new updated version of miRDB also allows the custom search using a
user-provided miRNA or gene target sequence, and a search for unconventional target sites in the coding
region or 5?-UTR. The miRNA data is also available to download with the current version miRDB 5.0
implementing the latest version of the target prediction tool, namely, MirTarget V3
(http://mirdb.org/download.html). Recently, miRDB has added 2.1 million predicted gene targets
regulated by 6709 miRNAs [6].
If you would like to read further details about miRNA prediction using miRDB click here. We will be
discussing other miRNA databases in detail in the upcoming articles.
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