clpB
Transposon-mediated mutagenesis studies led to the discovery of potential genes required for growth in macrophage in F. novicida (Gray et al. 2002). One of the proteins identified, ClpB, is a protein of the HSP100 family, heat shock protein chaperones (Gray et al. 2002). Additionally, in F. novicida ClpB has been implicated in the disassembly of the T6SS sheaths, a required function for the successful delivery of effectors for phagosomal escape (Brodmann et al. 2017). Subsequent studies of ClpB in F. tularensis subsp. holarctica and tularensis, characterized clpB mutants as sensitive to heat shock (50°C for 30’) and low pH (pH 4.5 for 1hr). Additionally, ΔclpB mutants were found to have varying, but overall lower survivorship in macrophage dependent on cell line, as shown through CFU. Additionally, percent cytopathogenicity was calculated relative to healthy cells, with mutant cells showing a lower percent cytopathogenicity. Despite this, no statistically significant 

