Chapter 4 Brainstorm
-headings, just summary of each section and then future directions (look at Darshika’s)
-start with summarizing the background and problem/questions 
	-limited knowledge of gene regulation in f. tularensis
	-need to understand gene regulation to understand mechanisms of pathogenicity
-talk about model of ribosomes being heterogeneous
-bS21 may serve regulatory role in other bacteria
-significance of why the questions are important (or move to end)
-summarize the two papers 
	-at the end of each paper, indicate the significance to the field
-open questions and future directions
	-include the sd strength, rna stability, etc. and how we might deal with it
	-headings be a question
1. what other mechanisms contribute to changes in protein expression? Start with we show 5’UTR is important but it wasn’t true for all of them and then go into that
	2. Are our mraY mechanisms conserved across all bS21-2 regulated genes? Incorporate into this subsection so we can have the rna-seq with tss *return after final experiments are in**
	3. Is bS21-2 sufficient to lead to this regulation? In vitro assays and complementation assays including with bS21-1 and bS21-3 at the Tn7 site for the GFP assays or on a plasmid in the B-gal assays
	4. Does bS21-mediated translation modify transcript stability? RNA stability assay; point out trends of slight decrease in RNA abundance for genes that are down at the protein level
	5. How does Hfq control production of the T6SS? We’ve validated these peoples but not these peoples. Still is an open question of what is the mechanism? Only one operon, is it through a small RNA? Nobody’s found a small RNA if it is, or is it through an RNAse recruitment? (maybe omit in chapter 4 but write it up now and maybe include in the discussion of the second paper)
	6. What else is bS21 regulating that is important for virulence? Cross comparison of the Transposon study and the proteomics and we find 7 other genes that are important
	7. Add the stuff about protein production of WT UTRs after I do the analysis of 15 nt up and downstream? 

· First paragraph – summary of the findings
· Second paragraph – how findings in mraY might extend and limitations of our current approach
· Third paragraph – Other/indirect mechanisms of regulation
· Fourth - SD strength
· Fifth – RNA stability 
· Sixth – Hfq or overall production of GFP
· Seventh – TSS analysis
· Last - virulence

· RNA stability and transcription-translation connection
· In-depth analysis of UTR compositions once we get back the RNAseq data
· Write it up as though we don’t have that
· Connection between shine-dalgarno strength across the genome and bS21 need
· 0.53% across 240 UTRs  have 4 or more matches in SD which is less than most gamma proteobacteria (64% from Nakagawa 2010)
· B-subtilis which has a bS21 has 78%
· High diversity 11-90% of mRNA contain SD across species Wen et al.; may not be correlated with bS21 presence because alternate pathways for translating from leaderless or SD-lacking mRNA exist (e.g. S1 and 70S binding (Leiva and Katz))
· Differences in overall B-gal or GFP expression compared to WT
· Shine dalgarno position vs. complementarity
· Link back to RNA stability
· Check if it’s related to 5’tail?
· Maybe look across different genes (iglA vs mraY vs pdpA are all very different)
· Other mechanisms that could contribute to genes not shown to be regulated in the GFP assay
· Protein stability (check proteases that are differentially regulated)
· Down stream effects of other regulators
· Could be Hfq on OTHER things besides the FPI
· Tul4 is up  - balance of what’s preferentially translated shifts but we don’t completely understand that. Number of available ribosomes changes because they aren’t being used on iglA, pdpA, etc.
· Link back to virulence
· Why is francisella using this method to control its virulence? Rapid adaptation
· Hfq inconsistencies paper – our data agree with Meibom et al. 2009 and not Chambers et al. so might be a difference in novicida vs lvs
· Check another paper – lanco et al in LVS – proteomics
· Ours is not consistent with that; we used a different method (iTRac vs westerns) and that there may be method-specific discrepancies
· Our proteomics were targeted not genome-wide, and given that the RNA and protein are concordant gives us faith in the validity of our findings 
· Note differences in FPI copy number
