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Abstract (250 words)

Although ribosomes are generally examined in aggregate, ribosomes can be heterogenous in composition. Evidence is accumulating that changes in ribosome composition may result in altered function, such that ribosome heterogeneity may provide a mechanism to regulate protein synthesis. Ribosome heterogeneity in the human pathogen Francisella tularensis results from incorporation of one of three homologs of bS21, a small ribosomal subunit protein demonstrated to regulate protein synthesis in other bacteria. Loss of one homolog, bS21-2, results in genome-wide post-transcriptional changes in protein abundance. This suggests that bS21-2 can, either directly or indirectly, lead to preferential translation of particular mRNAs. Here, we examine the potential for bS21-2 to function indirectly (via Hfq) and in a leader sequence-dependent manner. While loss of bS21-2 leads to increased abundance of the RNA chaperone Hfq and both Hfq and bS21‑2 impact expression of key virulence genes, these proteins influence gene expression via distinct mechanisms. In contrast, we found that the 5´ untranslated region (UTR) of some bS21-2 responsive genes, including key virulence genes, is sufficient to alter translation in cells lacking bS21-2. We further identify features of a 5´ UTR that allow responsiveness to bS21-2. These include an imperfect Shine-Dalgarno sequence and a particular 6-nucleotide sequence. Our results are consistent with a model in which a bS21 homolog increases efficiency of translation initiation through interactions with specific leader sequences. Together, we determined that ribosome composition in F. tularensis regulates translation in a leader sequence-dependent manner, a regulatory mechanism which may be used in other bacteria. 


Importance (120 words)

[bookmark: _Hlk129281117]Ribosome heterogeneity is common in bacteria and there is mounting evidence that ribosome composition plays a regulatory role in protein synthesis. However, mechanisms of ribosome-driven gene regulation are not well understood. In the human pathogen Francisella tularensis, which encodes multiple homologs for the ribosomal protein bS21, loss of one homolog impacts protein synthesis and virulence. Here, we explore the mechanism behind bS21-mediated reductions in protein synthesis, finding that these changes can be linked to altered translation initiation and is dependent on specific sequences in the leaders of transcripts. Our data support a model in which ribosome composition regulates gene expression through translation, a strategy that may be conserved in diverse organisms with various sources of ribosome heterogeneity.
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