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In both animals and plants it is well documented that specific regulatory small RNAs act in
post-transcriptional and transcriptional gene expression regulation, mainly directing epigenetic
modifications on DNA and chromatin condensation of target regions. At present, different types of
RNA silencing pathways have been described in plants involving different types of small RNAs
referred to as microRNA (miRNA) and small interfering RNA (siRNA), which can be further
subdivided in heterochromatin-associated siRNA (hc-siRNA) and trans-acting siRNA (ta-siRNA).

In particular, the hc-siRNA pathway generates 24 nt siRNAs associated with transposable
elements and highly repetitive sequences. Their biogenesis involves the production of transcripts by
a plant-specific RNA polymerase (POL IV). which are then made double-stranded by RDR2, an
RNA-dependent RNA polymerase, and diced by DCL3. Resulting hc-siRNAs, after incorporation
into AGO4, AGO6 and/or AGO9 silencing complexes, recruit chromatin modifiers and target
transcripts generated by the plant-specific POL V to direct DNA methylation at cytosine residues
and deposition of epigenetic marks typical of heterochromatin. Since many sRNAs derive from
repeats and transposons situated in heterochromatic regions, their main role seems to be the
silencing of these elements to maintain a stable ‘architecture’ of plant genomes. Both miRNAs and
siRNAs are involved in plant stress response, as it has been shown in many plants species from
model to crops.

Focusing on the maize system, we are using Illumina deep sequencing technology (sRNA-
seq) to analyze the dynamics of different populations of both miRNAs and siRNAs that are
produced in B73 inbred line following drought, salt and drought plus salt stress treatment. Stresses
were applied in greenhouse conditions for ten days and small RNA population abundances have
been analyzed at the end of stress application and after a recovery stage of seven days. The same
stress protocols were applied to rmr6 mutant (a mutant of POL IV involved in hc-siRNAs
biogenesis) and preliminary data show significant differences in small RNA accumulation after
stress application in wt and mutant plants. Results of siRNA target analysis and the most evident
changes observed during stress treatment will be presented and examined.



