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            Abstract
Microbial gene expression in the environment has recently been assessed via pyrosequencing of total RNA extracted directly from natural microbial assemblages. Several such ‘metatranscriptomic’ studies1,2 have reported that many complementary DNA sequences shared no significant homology with known peptide sequences, and so might represent transcripts from uncharacterized proteins. Here we report that a large fraction of cDNA sequences detected in microbial metatranscriptomic data sets are comprised of well-known small RNAs (sRNAs)3, as well as new groups of previously unrecognized putative sRNAs (psRNAs). These psRNAs mapped specifically to intergenic regions of microbial genomes recovered from similar habitats, displayed characteristic conserved secondary structures and were frequently flanked by genes that indicated potential regulatory functions. Depth-dependent variation of psRNAs generally reflected known depth distributions of broad taxonomic groups4, but fine-scale differences in the psRNAs within closely related populations indicated potential roles in niche adaptation. Genome-specific mapping of a subset of psRNAs derived from predominant planktonic species such as Pelagibacter revealed recently discovered as well as potentially new regulatory elements. Our analyses show that metatranscriptomic data sets can reveal new information about the diversity, taxonomic distribution and abundance of sRNAs in naturally occurring microbial communities, and indicate their involvement in environmentally relevant processes including carbon metabolism and nutrient acquisition.
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                    Figure 1: 
                        Inventory of RNAs from each depth in the microbial metatranscriptomic datasets.
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Figure 2: 
                        Abundance, distribution and features of the top twenty most abundant sRNA and psRNA groups identified in the metatranscriptomic data.
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Figure 3: 
                        Characteristics of psRNA groups consistent with known sRNAs.
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Figure 4: 
                        Normalized cDNA/DNA ratios of expressed IGRs (eIGRs) on the 
                        P. ubique
                         HTCC7211 genome at all four depths.
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        Editorial Summary
Small RNAs at sea
Small non-coding RNAs are found in microbial cells as well as eukaryotes. Most known microbial small RNAs function as regulators of genes involved in central physiological processes, but our knowledge of small RNAs has been limited to microbial strains grown in the laboratory. Metatranscriptomics, the recently developed technique allowing the analysis of the collective transcriptome of uncultured microbial communities, can broaden the picture to other more exotic microbes. A new metatranscriptomic analysis of seawater taken from various depths at the deep-water station ALOHA, north of Hawaii, reveals a vast array of new small RNA species, derived from diverse taxa.
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