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ABSTRACT
MicroRNAs (miRNAs) are short RNA molecules (∼22 nt long)
that act as gene regulators in many eukaryotes. By binding to
complementary strands of messenger RNAs (mRNAs), they induce
translational repression or target degradation. Since their discovery
in 1993 (Lee et al., 1993), they have received a lot of attention
in the research area and some thousands of miRNAs have been
reported in the literature; version 18.0 of miRBase (Kozomara and
Griffiths-Jones, 2011) contains 18.226 entries representing precur-
sor miRNAs in 168 species, which express 21.643 mature miRNA
products.

Each of these small RNA structures regulates many target
mRNAs (Baek et al., 2008), while the detection of the targets
is a great challenge for researchers. Besides the number of iden-
tified miRNAs that grows very fast, the experiments performed
aiming at detecting targets have also increased. Large data sets
of miRNAs and their experimentally detected targets are sto-
red in various databases. Examples of popular miRNA databases
are microRNA.org (Betel et al., 2008), miRBase (Kozomara and
Griffiths-Jones, 2011) and TarBase 6.0 (Vergoulis et al., 2011).

Sharing knowledge among different knowledge bases is beneficial
and can be achieved with the use of ontologies. The classification of
the aforementioned huge data sets under an ontology that expresses
the features of miRNAs and their functions can facilitate informa-
tion discovery and extraction, while it can also be used to inter-relate
the databases and/or their schemata. Yet, there is no ontology repre-
senting the necessary information regarding miRNAs. The only
ontology related to miRNAs is the Ontology for MicroRNA Tar-
get Prediction (Townsend et al., 2010), which only captures the
information required to express the prediction of targets and does
not fully cover all the aspects considered in the area. On the other
hand, RNA Ontology (RNAO) (Hoehndorf et al., 2011) serves as an
upper ontology, while miRNAO has been instead developed as an
application ontology.

In an attempt to capture and represent the existing knowledge
regarding miRNAs and their functions, we have developed miR-
NAO. miRNAO has been designed according to the OBO Foundry
Principles (OBO-Foundry, 2006), as these are described in the cur-
rent release. Moreover, the Basic Formal Ontology (BFO) (Simon
et al., 2006) has been used for the classification of the upper classes.
Since many ontologies of the domain adhere to the conceptualiza-
tion of BFO, interoperability among them is thus achieved.

The set of concepts captured and described in miRNAO inclu-
des among others molecular entities and parts, their structures, the
processes they take place in, the functions and their roles within.
Some information related to miRNAs has already been expressed
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in other popular ontologies. A decision we had to take while deve-
loping miRNAO was to either borrow the existing terms and their
definitions from other ontologies or to create our own concepts and
define them regardless of the existing sources. Even though creating
our own terms would allow us to define them according only to our
scope, we chose not to re-create those. Instead, we prefer to re-use
the existing knowledge by importing them from other ontologies, in
an attempt to facilitate knowledge sharing and reuse. Interoperabi-
lity among different databases is then easier achieved. The majority
of shared terms come from the Gene Ontology (GO) (Ashburner
et al., 2000) and the Sequence Ontology (SO) (Eilbeck et al., 2005).

miRNAO is the first ontology designed to express all the infor-
mation related to miRNAs. Exploiting this ontology in different
knowledge bases can be very beneficial, both by extracting infor-
mation from each source and also by interchanging and deriving
information from different sources.
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