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Introduction & Summary

MicroRNAs (miRNASs) and their regulatory functions have been extensively
characterized in model species but whether apple and peach have evolved
similar or unique regulatory features remains unknown. We performed deep
SRNA-seq and identified conserved, less-conserved and apple- and peach-
specific mIRNAs or families with distinct expression patterns. The identified
MIRNASs target over 100 genes representing a wide range of enzymatic and
regulatory activities in each species. Importantly, we found that two gene
families, MYB and PPR, are regulated by four different miRNAs, with
MiR159, miR828 and miR858 colletively targeting up to 81 MYB genes
potentially involved in diverse aspects of plant growth and development, and
MIR7122 targeting over 20 PPRs. We also found that ten of the 19 miR828-
targeted MYBs undergo siRNA/phased siRNA (phasiRNA) biogenesis at the
3' cleaved, highly divergent transcript regions, generating over 100
sequence-distinct sSIRNAs that potentially target over 70 diverse genes as
confirmed by degradome analysis. Similarly, miR7122-mediated cleavage of
PPRs also triggers robust secondary siRNA/phasiRNA production, and
many of siRNAs are involved in cascaded regulation of genes in the same
family. Interestingly, miR7122-mediated siRNA biogenesis is indirectly
evolved from ancient miR390-TAS biogenesis with several intermediate
MIRNA pathways, which reveals a novel miRNA-sIRNA biogenesis route in
plants. Taken together, our work reveals unigue miRNA-triggered and
phasiRNA-cascaded gene regulatory networks, which likely play an
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Figure 1. Characterization of miRNAs in apple and peach. A. Bioinformatic
scheme of mIRNA identification. B. SRNA profiles. C. The identified mIRNAs and
their targets D. Tissue-specific expression
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Figure 7. miRNA triggers share a common origin
and show sequence similarity to many other
MIRNAs. (A) Conservation profile of foldback
sequences of eight MIRNA genes with miRNA
and miRNA* marked in red and green boxes,
respectively. (B) Pairwise alignment scores
(percentage) for each MIRNA gene.(C)
Conservation profile of all the miR7122
omologues identified. Consensus sequence and
conservation logo are included below. (D)
Conservation profile of miR7122-related miRNAS.
All the miRNA sequences were retrieved from
miRbase (version 19). Position of the core
equences is marked with a red box.

Figure 8. Super-MIR7122s are potentially
evolved from MIR390s via super-MIR4376s.
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