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            Abstract
MicroRNAs (miRNAs) in plants and animals function as post-transcriptional regulators of target genes, many of which are involved in multicellular development. miRNAs guide effector complexes to target mRNAs through base-pair complementarity, facilitating site-specific cleavage or translational repression. Biogenesis of miRNAs involves nucleolytic processing of a precursor transcript with extensive foldback structure. Here, we provide evidence that genes encoding miRNAs in plants originated by inverted duplication of target gene sequences. Several recently evolved genes encoding miRNAs in Arabidopsis thaliana and other small RNAâ€“generating loci possess the hallmarks of inverted duplication events that formed the arms on each side of their respective foldback precursors. We propose a model for miRNA evolution that suggests a mechanism for de novo generation of new miRNA genes with unique target specificities.
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                    Figure 1: Flowchart for identification of miRNA foldbacks and endogenous small RNA loci with properties that are consistent with derivation by inverted duplication from protein coding genes.[image: ]


Figure 2: Computational analysis of miRNA and endogenous small RNAâ€“generating foldback sequences.[image: ]


Figure 3: Genomic regions corresponding to A. thaliana MIR161, MIR163 and the small RNAâ€“generating locus ASRP1729.[image: ]


Figure 4: Similarity between foldback arms and protein-coding genes.[image: ]


Figure 5: Biogenesis and function of A. thaliana miR161, miR163 and ASRP1729.[image: ]


Figure 6: Phylogenetic analysis of MIR161 and MIR163 foldback arms and target families and of ASRP1729 foldback arms and DC1 domainâ€“containing genes.[image: ]


Figure 7: Inverted duplication model for miRNA gene evolution in plants.[image: ]
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