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Plants have complex defense systems for combating harsh environmental stresses. Stress 
acclimation is an effective mechanism that plants have evolved to adapt to changing 
environment; after underwent stress acclimation, plants are typically more tolerant to adverse 
stresses. Despite that little is known about the molecular mechanisms of stress acclimation, it 
is conceivable that a slew of transcriptome variations and rewiring of genetic circuitry occur 
after stress acclimation. MicroRNAs (miRNAs) have been recognized as key gene regulators 
in eukaryotes, playing critical roles in development and stress tolerance. Here, we performed 
a systematic, comprehensive study of miRNAs and their potential roles in cold acclimation in 
two agri-economic important Euphorbiaceous plants, Cassava (Manihotesculenta) and 
Castor bean (Ricinuscommunis). Using NextGen Sequencing, we profiled the small 
noncoding RNA (sncRNA) species and protein-coding genes from the plants that 
experienced dramatic temperature decrease, that underwent cold acclimation and that grew 
under normal condition. We identified 61 and 22 novel miRNAs from the sequencing data and 
experimentally validated 18 in Cassava, respectively. We also identified 36 and 11 
differentially expressed miRNAs, many of which were specific to one of the stress conditions. 
Furthermore, we detected a large number of mRNA genes differentially expressed in plants 
under cold stresses with and without stress acclimation. Many of these genes were putative 
targets of miRNAs and had expression variations anti-correlated with the expression of 
targeting miRNAs. The targeted mRNAs were enriched with functions related to stress, 
MYB33, TCP2/3/4 and APS1. Our study provided the first results on sncRNA gene regulation 
in stress acclimation, and shed lights on the role of miRNAs and pathways affected by cold 
stress and stress acclimation in plants. 


