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            Abstract
MicroRNAs (miRNAs) are âˆ¼22-nucleotide endogenous RNAs that often repress the expression of complementary messenger RNAs1. In animals, miRNAs derive from characteristic hairpins in primary transcripts through two sequential RNase III-mediated cleavages; Drosha cleaves near the base of the stem to liberate a âˆ¼60-nucleotide pre-miRNA hairpin, then Dicer cleaves near the loop to generate a miRNA:miRNA* duplex2,3. From that duplex, the mature miRNA is incorporated into the silencing complex. Here we identify an alternative pathway for miRNA biogenesis, in which certain debranched introns mimic the structural features of pre-miRNAs to enter the miRNA-processing pathway without Drosha-mediated cleavage. We call these pre-miRNAs/introns â€˜mirtronsâ€™, and have identified 14 mirtrons in Drosophila melanogaster and another four in Caenorhabditis elegans (including the reclassification of mir-62). Some of these have been selectively maintained during evolution with patterns of sequence conservation suggesting important regulatory functions in the animal. The abundance of introns comparable in size to pre-miRNAs appears to have created a context favourable for the emergence of mirtrons in flies and nematodes. This suggests that other lineages with many similarly sized introns probably also have mirtrons, and that the mirtron pathway could have provided an early avenue for the emergence of miRNAs before the advent of Drosha.
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                    Figure 1: 
                        Introns that form pre-miRNAs.
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Figure 2: 
                        Mirtrons are spliced as introns and diced as pre-miRNAs.
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Figure 3: 
                        Emergence and conservation of mirtrons in species with appropriately sized introns.
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