miRacle – a novel algorithm for miRNA target prediction based on transcript accessibility 
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MicroRNAs, ~22mer small RNA molecules which play crucial roles in post-transcriptional regulation have recently gained importance owing to their vital involvement in development, apoptosis, neoplasia and potential therapeutic applications as an antiviral. These RNA molecules contribute to post-transcriptional regulation by imperfectly binding to the untranslated regions (UTRs) of messenger RNAs (mRNAs). Prediction of microRNA targets is an emerging challenge in bioinformatics with the increasingly large number of microRNAs being discovered through both computational as well as high-throughput validation methods. Most of the microRNA target prediction servers available currently rely heavily on sequence complementarity features like seed region, less than five mismatches between 3-12 bases at least one mismatch between bases 9 and l-5 (where l is the length of the binding region) and fewer than two mismatches in the last five positions of the binding region, based on the experimental observations. But individually these methods have over-predict targets because mRNAs form secondary structures which are not taken into account. This would influence the accessibility of bases for other molecules, especially since microRNAs bind to the target sequences by incomplete complementarity. Results: Here we present an algorithm which incorporates RNA secondary structure information and thermodynamic calculations into microRNA target prediction. To the best of our knowledge, this is the only publicly available server for prediction of microRNA targets incorporating secondary structure of the target.

