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The microRNAs (miRNAs) are small non-coding RNAs of ~22 nucleotides, which play important roles in gene
regulation. By binding to 3’ UTR of the target mRNA, miRNAs can either speed up the degradation of mRNAs or
slow down the translation of gene products. The identification of miRNA and its functional target sites becomes an
essential issue. Although existing computational approaches have made significant progresses in predicting either
miRNAs or targets, the underlying mechanism of miRNA-target interaction still remained largely unknown. To further
understand this interaction, here we present a novel Profile Hidden Markov Model which can predict miRNAs and
their targets simultaneously. Unlike current strategies which only use features from a group of miRNAs or a set of
targets for one particular miRNA, our model integrates the features from both miRNA and target together and thus
captured evolutionary relationships of both. Since the “seed region” is only ~8bp long, current models based on region
like this short inevitably suffer from high false positive rate. Besides, recent studies also reported the prevalence of
interactions beyond seed matching as supplementary binding. Our method provides an unbiased way to model the
interaction. By considering miRNA and target features together, we double the size of modeling region to 22x2. As
more and more miRNA-target pairs are discovered, this HMM could achieve higher specificity. In preliminary tests, it
outperformed RNAhybrid and achieved satisfactory results for leave-one-out cross validation.



