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A. Title of the study: Evaluating contribution of Francisella tularensis bS21 homologs to in vitro translation 
C. JUSTIFICATION FOR THE STUDY
3.1 Background on Francisella tularensis and its pathogenicity
Francisella tularensis is a Gram-negative, facultative intracellular bacterium. F. tularensis can be  transmitted by small rodents and insects and causes the disease tularemia (Sjöstedt, 2007). This disease manifests at the onset with flu-like symptoms and can develop into several forms, of which the ulceroglandular form is the most common and the pneumonic form can be fatal (Degabriel et al., 2023). Because a relatively small exposure to the bacterium can cause an infection, and it can be easily dispersed through the air, it has been classified as a potential bioweapon (Oyston et al., 2004). Two major subspecies of F. tularensis exist, and the subspecies holarctica, specifically the live vaccine strain (LVS), which we study, is not infectious to humans but retains its virulence in animal models. The Ramsey lab is interested in studying post-transcriptional regulation of virulence genes in F. tularensis, specifically how changes in ribosome composition impact virulence gene expression.
3.2 Significance of gene regulation and how ribosomes appear to control virulence gene expression 
[bookmark: _heading=h.6q13xagd82qq]Virulence genes in F. tularensis are located within the Francisella pathogenicity island (FPI), a region of the genome which codes for the type 6 secretion system (T6SS), a protein complex necessary for intracellular survival and growth. This cluster of genes is activated during the stringent stress response when the alarmone (p)ppGpp binds to a protein dimer consisting of stringent starvation protein A (SspA) and macrophage growth locus protein A (MglA) which are associated with the RNA polymerase (RNAP). The binding of (p)ppGpp promotes the recruitment of the pathogenicity island regulator (PigR) which recognizes a short motif found in the promoters of the FPI operons called a PigR response element (PRE). Transcription of the FPI genes begins upon binding of the RNAP complex to PRE motifs (Degabriel et al., 2023). The expression of FPI virulence genes can be further controlled by regulating translation of their mRNA transcripts into proteins by the ribosome. A specific ribosomal protein, bS21-2, located next to the mRNA exit channel, seems to play a key role in this regulatory process. Cells lacking this protein exhibit an altered proteome--specifically, abundance of most T6SS proteins is reduced (Trautmann & Ramsey, 2022).
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