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    Abstract
As key players of gene regulation in many bacteria, small regulatory RNAs (sRNAs) associated with the RNA chaperone Hfq shape numerous phenotypic traits, including metabolism, stress response and adaptation as well as virulence. sRNAs can alter target mRNA translation and stability via base pairing. sRNA synthesis is generally under tight transcriptional regulation, but other levels of regulation of sRNA signaling are less well understood. Here we used a fluorescence-based functional screen to identify new regulators that can quench sRNA signaling of the iron-responsive sRNA RyhB in E. coli. The identified regulators fell into two classes, general regulators (affecting signaling by many sRNAs) and RyhB-specific regulators; we focused on the specific ones here. General regulators include three Hfq-interacting sRNAs, CyaR, ChiX and McaS, previously found to act through Hfq competition, RNase T, a 3′-5′ exonuclease not previously implicated in sRNA degradation, and YhbS, a putative GCN5-related N-acetyltransferase (GNAT). Two new specific regulators were identified. AspX, a novel 3′end-derived small RNA, specifically represses RyhB signaling via an RNA sponging mechanism. YicC, a previously uncharacterized but widely conserved protein, triggers rapid RyhB degradation via collaboration with the exoribonuclease PNPase. These findings greatly expand our knowledge of regulation of bacterial sRNA signaling and suggest complex regulatory networks for controlling iron homeostasis in bacteria. The fluorescence-based genetic screen system described here is a powerful tool expected to accelerate the discovery of novel regulators of sRNA signaling in many bacteria.
Significance The ability to promptly switch genes on and off allows bacteria to adapt rapidly to changing environments for better survival. Many sRNAs, including RyhB, a sRNA made in response to iron starvation, are important switches in bacteria. We discovered new factors that can keep the sRNA switch off by using a facile genetic screen platform. These new factors include a new RNA sponge and an adaptor protein for a ribonuclease, providing new perspectives on controlling sRNA signaling in bacteria.
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