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Introduction
Identify and describe the relevant background information needed to understand this research paper. Where does this paper fit within the context of what is (or was) known about this topic? Identify the key observation/question that the authors are attempting to explain with their research. 
· Mechanosensitive channel – channel that responds to a trigger and changes conformation
· Single 165-amino-acid MscS-type mechanosensitive channel (FtMscS) was found and can protect F. tularensis from hypoosmotic shock
· FtMscS does not affect virulence within mammalian host, but required to survive the transition from host niche to freshwater
· Deletion of this channel also led to reduction in cell size
· Francisella lacks the cytoplasmic vestibule domain that is present in many other model organisms that also have this sort of channel
· “F. tularensis subsp. holarctica has been shown to survive in otherwise sterile freshwater for 7 to 40 days”
· “Persistence may be enhanced by the presence of amoebae or ciliates”
· “mechanosensitive channels relieve pressure, restore isotonicity, and enable survival from hypoosmotic shock”
· Ft has a small conductance’s
· Conductance – ability to conduct electricity??
· GOAL: ‘In this study, we sought to identify the mechanosensitive channel(s) that protects F. tularensis subsp. holarctica from hypoosmotic shock, enabling it to survive the transition from a host to freshwater. We show that a single MscS-family channel in F. tularensis (FtMscS) is required for surviving the transition from mammalian cells to freshwater.”
· 

Figure 1
· What is the hypothesis being tested?
· Is FTL_1753 or FTL_0945 essential for survival of hypoosmotic shock?
· How is the hypothesis being tested? (Methodology and what is being measured)
· Downshock experiments in BHI broth and PBS
· What are the results?
· A – downshock in BHI broth
· With none – all strains remained
· With 300 mM – WT and deletion of FTL_0945 had a survival rate of about 80% and deletion of FTL_1753 had a survival rate of less than 10%
· B – graded down shock in BHI broth
· With none – similar
· 100 mM – WT less than 1753 less than the complement of 1753 remained at 100 %
· 200 mM – deletion of 1753 had 50% death and WT slight more survival with complement still at 100%
· 300 mM – WT at 90% survival, deletion of 1753 10%survival and complement 100% survival
· C – downshock from PBS (control?)
· Different types of media
· PBS – all same 
· Lake water – all similar except deletion of 1753
· Di water – significant survival loss in all (~50%) and deletion of 1753 has no survival 
· What is the interpretation of the results?
· FTL_1753 is essential for survival of hypoosmotic shock
Figure 2
· What is the hypothesis being tested?
· Deletion of FTL_1753 bacteria are not more sensitive to detergents, H2O2, or antibiotics
· How is the hypothesis being tested? (Methodology and what is being measured)
· Exposed to each of the above, diluted, and plated to count viable CFU
· What are the results?
· Same as WT
· What is the interpretation of the results?
· FTL_1753 is specific to the mechanosensitive channel 
Figure 3
· What is the hypothesis being tested?
· The channel does not contribute to virulence in the host niche but is required to survive the transition from that niche to freshwater
· How is the hypothesis being tested? (Methodology and what is being measured)
· In macrophage assays and mice
· What are the results?
· Similar to WT intra macrophage
· Similar to wt in infected micr
· Different in diwater when recovered from infected macrophage by lysis buffer
· Significantly less CFU in the deletion of 1753 in comparison to WT and complement 
· What is the interpretation of the results?
· No change in virulence but change in transition
Figure 4
· What is the hypothesis being tested?
· Channel lacks the C-terminal alpha-beta domain and axial beta-barrel found in prototypical MscS structure
· How is the hypothesis being tested? (Methodology and what is being measured)
· SWISS-MODEL to compare predicted models of structure
· What are the results?
· Francisella’s channel is smaller than e. coli
· What is the interpretation of the results?
· The FtMscS lacks the C-terminal part of cytoplasmic vestibule found in most others
Figure 5
· What is the hypothesis being tested?
· Deletion FTL_1753 are smaller than WT
· How is the hypothesis being tested? (Methodology and what is being measured)
· Microscopy
· What are the results?
· Smaller but similar morphology
· What is the interpretation of the results?
Figure 6
· What is the hypothesis being tested?
· Conservation of FtMscS among Francisella
· How is the hypothesis being tested? (Methodology and what is being measured)
· Comparative alignments of loci predicted to encode mechanosensitive channels 
· What are the results?
· What is the interpretation of the results?
· “Overall, these data suggest that (i) the mechanosensitive channel found to protect F. tularensis subsp. holarctica from hypoosmotic shock in this study is conserved among the F. tularensis subspecies and (ii) the other loci predicted to code for mechanosensitive channels exhibit considerable heterogeneity between the subspecies”

Conclusion/Discussion
What are the major conclusions from this study? 
· Francisella tularensis subsp. holarctica has mechanosensitive channels that act as “pressure relief valves” that are conserved and essential to the survival when transitioning from a host to freshwater. 
Additional Notes
· 
Questions?
· Are there other ways of disrupting this channel?
· Temperature, metal, antibiotics, ect?
· 
