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Deep sequencing of strand-specific cDNA libraries (RNAseq) has unveiled unexpectedly complex transcriptional
outputs from prokaryotic genomes, adding large and heterogeneous inventories of small non-coding transcripts
(sRNAs) to the classical translation-related ribosomal (rRNA), transfer (tRNA) and messenger (mRNA) RNA species
(Hor et al. 2018). Most sRNAs regulate extensive post-transcriptional networks underlying virtually any adaptive
trait in bacteria. Therefore, it is increasingly evident that no microbial process can be understood in its full
dimension without assessing regulation of gene expression by RNA (riboregulation). Yet inconceivably, sRNAs are
systematically overlooked in the annotation of bacterial genomes and riboregulation remains largely unexplored
in most bacterial species.

We have used cutting-edge RNAseq protocols such as Differential RNAseq (dRNAseq), Cappable-seq or Term-seq
to determine transcripts boundaries genome-wide in three a-rhizobial species, Sinorhizobium meliloti, S. fredii and
Rhizobium tropici, as the model symbionts of the agronomically relevant legumes, alfalfa, soybean, and common
bean, respectively. These approaches enabled the accurate annotation of protein-coding sequences, untranslated
mMRNA regions, and sRNAs in all three genomes. The latter were further catalogued as sense, antisense or trans
according to the location of their loci with respect to the annotated ORFs. Classical RNAseq was then used to
explore the symbiotic-dependent alterations of the non-coding transcriptomes, which identified differentially
expressed sRNAs with putative symbiotic functions.

The so-called trans-sRNAs are expressed from transcriptionally regulated promoters within intergenic regions and
rely on protein-assisted short and discontinuous base-pairing to regulate translation and stability of multiple
trans-encoded mRNA targets. Accordingly, we also used RNAseq to profile the RNA ligands of the major bacterial
RNA matchmaker Hfg, and the mRNA interactomes of well-characterized trans-sRNAs in S. meliloti (Torres-
Quesada et al., 2014; Garcia-Tomsig et al., 2022). In the communication, we will provide insights into these
RNAseg-based approaches to identify and unravel the function of sSRNAs in a-rhizobia.
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