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MicroRNAs are short (21-25 nt) non-coding RNAs that repress the expression of their direct targets 
(Bartel, 2009). Building an accurate binding model for a microRNA is essential to differentiate its true 
binding targets from spurious ones (Khorshid 2013). So far, conventional approaches to prediction of 
microRNA binding sites have all relied on local sequence information only, in a way or another. In 
this work we devise a novel machine learning system, MiRnaBoost, to build a microRNA binding 
classifier by combining sequence, expression and position information-based classifiers. Currently, 
sequence-based prediction methods are not fully capturing microRNA target preferences, nor context 
specific regulations. To overcome the limitation of sequence-only miRNA-gene interaction prediction, 
MiRnaBoost complements a sequence based classifier (miRanda) with two additional supervised 
models trained on different views i) the expression levels of both the miRNA and the target gene 
(Huang 2007), ii) the pattern of the genomic position (Elati 2013) of the targets of a miRNA. 
MiRnaBoost combines these weak classifiers using a modified version of the Adaboost algorithm, 
which manages to combine and improve together classifiers trained on the same instances but on 
different views (Zhijie 2010; Elati 2013). 
Based on cross-validation analysis over the microRNAs with the most validated targets in TarBase, 
MiRnaBoost consistently outperforms conventional methods exploiting only sequence information. 
The main advantage of MiRnaBoost is that it lowers the false positive rate. Furthermore, MiRnaBoost 
predicted miRNA target sets are more consistently annotated with GO terms than similar sized random 
subsets of genes with conserved miRNA seed regions. 
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