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Abstract 

MicroRNAs (miRNAs) are small ~21nt long endogenous non-coding RNAs that are involved in post-transcriptional silencing of 

target mRNAs. miRNAs are processed from precursors having a stem-loop structure that are recognized and cleaved by Dicer-

like1 (DCL1) with the help of dsRNA binding protein Hyponastic leaves1 (HYL1) and a zinc finger protein named Serrate (SE). 

Unlike animal miRNAs where miRNA foldbacks are mostly uniform, plant miRNA foldbacks are very diverse in length and 

structure. Processing mechanism and the nature of RNA motifs in animal pre-miRNAs are comparatively well studied (Ha and 

Kim, 2014) than plant miRNAs. There have been few efforts to understand the molecular signatures that affect accuracy and 

efficiency of miRNA processing. Bulges in the lower stem has been shown influence precision and efficiency of processing 

(Song et al., 2010; Werner et al., 2010; Mateos et al., 2010) and the loop length negatively influences miRNA abundance (Jagtap 

et al., 2014). 

Through computational analysis, we find that there is a unique cryptic motif present in plant miRNAs. This cryptic motif is 

conserved among diverse plant groups, suggesting a conserved mechanism that selects the motif. We hypothesize that HYL1 

could be responsible for observed selection for cryptic motif in miRNAs. hyl1 mutants are seen to lack precise precursor 

processing ability and accumulate miRNAs at much lower levels. We have identified amino acid residues in HYL1 that are likely 

to mediate selection of specific cryptic motif in miRNA precursors and help in precise cleavage by DCL1. As expected, these 

residues are present only in HYL1, but not among other RNA binding protein partners of DCL1 and other DCL proteins that 

produce small RNAs without a cryptic motif. Our results pave way for understanding a previously unknown determinant of plant 

miRNA biogenesis. 
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