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Motivation
MicroRNAs (miRNAs) are small RNA molecules that modulate gene expression through degradation of
specific mRNAs and/or repression of their translation. miRNAs are involved in both physiological and
pathological processes, such as apoptosis and cancer. Their presence has been demonstrated in several
organisms as well as in viruses. Virus encoded miRNAs can act as regulators of viral gene expression, but
they may also interfere with host gene expression. In particular, viral miRNAs may control cell
proliferation by targeting cell-cycle and apoptosis regulators in host cells: accordingly, they could be
involved in the pathogenesis of cancer.
Computational prediction of miRNA/target pairs is a fundamental step in these studies.
Methods
Here we describe the use of miRiam, a novel program based on both thermodynamics features and
empirical constraints, to specifically predict viral miRNAs/human targets interactions. More precisely,
miRiam exploits target mRNA secondary structure accessibility and interaction rules, inferred from
validated miRNA/mRNA pairs. A set of genes involved in apoptosis and cell-cycle regulation was
identified as target for our studies, a choice supported by the knowledge that DNA tumor viruses interfere
with these processes in humans. miRNAs were selected from two cancer related viruses, Epstein-Barr Virus
(EBV) and Kaposi-Sarcoma Associated Herpes Virus (KSHV).
Results
The results of our prediction show that several of the mRNAs we analyzed (such as BID, BAX, CASP3,
CASP10, TP53) possess good binding scores to these miRNAs. This suggests that besides the protein
based host regulation mechanism, a post transcriptional level interference may exist. Future work will be
aimed at providing the experimental validation of these computational predictions.
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