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Francisella tularensis is a highly infectious and potentially fatal human pathogen that must replicate in macrophage cells during infection. The regulation of specific genes to allow for survival in macrophage is incompletely understood. In prokaryotic and eukaryotic systems, ribosome heterogeneity has been implicated in gene regulation. The F. tularensis genome encodes three distinct homologs of the small ribosomal protein bS21, a protein important for translation initiation. This raises the possibility that ribosomes are heterogeneous with respect to bS21 in this pathogen. We determined that wild-type F. tularensis cells have heterogeneous ribosomes and each bS21 homolog can be incorporated into actively translating ribosomes. To understand the contribution of each homolog to translation, we have generated cells lacking each bS21 homolog individually and assessed which proteins are differentially abundant. Our work has identified that cells lacking bS21-2 have specific changes in protein abundance that cannot be explained by changes in transcript abundance, indicating that bS21-2 is regulating gene expression at the level of translation. Among the proteins that are positively regulated by bS21-2 are many of the proteins that make up the type VI secretion system, which is absolutely essential for virulence. Additionally, cells lacking bS21-2 have an intramacrophage growth defect. Our research supports a model in which bS21 homologs regulate distinct transcripts, leading to differential translation with downstream impacts on virulence.

