Potential Comps Questions
-what does crystal violet bind to?
This basic dye binds negatively charged molecules and thus stains both bacteria and the surrounding biofilm matrix. – live and dead cells
-homology between wspC in p. aureginosa and cheR in B. burgdorferi?
	only 23-24%
-structure of cheR
Two domains – smaller N-terminal domain made up of alpha helices and a larger SAM domain (s-adenylmethionine) with mostly alpha helices and a subdomain of B-sheet. The binding site of SAM involves mostly the larger C-terminal domain but the N-terminal domain does contribute
-known biofilm regulators
σ38 (RpoS) – the starvation/stationary phase sigma factor
σ54 (RpoN) – the nitrogen-limitation sigma factor
luxS – quorum sensing pathway
-known motility/chemotaxis regulators
	-motility genes fall under sigma70 (rpoD) because there is no sigma28 (a flagellar specific sigma factor); major flagellar protein FlaB seem to be translationally regulated by csrA which binds to the RNA
	-some of the chemotaxis genes were shown in one study to be regulated by rpoN/rpoS/rrp2 (a response regulator to acetate metabolism). However, it’s not clear how this reacts to hosts and vectors because we know it’s turned on in hosts, off in ticks, but turns on at some point during feeding. How all of that relates to rpoN/rpoS is not clear, so there may be other regulators involved. our understanding is in its “infancy”.
-luxS – quorum sensing; plays an important role in activated methyl cycle (AMC) which is a pivotal metabolic pathway that serves to recycle homocysteine from S-adenosyl methionine (SAM) to maintain the de novo methionine biosynthesis; part of this pathway it also generates AI-2, an autoinducer important for interspecies communication; in some species it increases biofilm formation and in others it inhibits biofilm. In borrelia it appears to facilitate biofilm formation because the luxS mutant has decreased biofilm formation.
-how did they determine cheD function? Phosphorylation assays with radio-labelled phosphate groups; affinity blotting to find that it directly bound to cheX
-how do they discover low-infective transposon mutant for cher2? signature-tagged mutagenesis. They make transposon mutants that each have signature fluorescent tags, so then they can infect mice with like 11 different mutants at a time, and after however many days, harvest tissues from the mice, recover bacteria, and use a Luminex to detect which mutants were there by what fluorescence they had. The detected very little of the CheR2 mutant.
-what if phenotypes are not restored with complements?
	probably means that the operon was disrupted when making the knockout. Could try to make a clean deletion using counterselection. The options aren’t great in Borrelia – there is one study that tried to use a mutant rpsL which was resistant to strep and then having a normal rpsL allowed it to become sensitive to strep again, so growing on strep led to loss of the plasmid with the wild-type rpsL.
	Alternatively, we could try expressing the remaining genes in the operon on a plasmid or at the neutral spot on the chromosome
-what if you can’t delete cheR1? We expect we should because they were able to make mutants of all the cheY and cheA genes, but we could try mutating just one of the catalytic residues or the binding domain
-how does flow cytometry analysis work?
	-so the laser shoots at your cells, it gets a reading if it fluoresces, but it also gets these readings called forward scatter and side scatter, which tell you about the size and shape of the cells. In the analysis you have to do something called “gating”, and there are a few ways to do this. Basically you map the side vs. forward scatters and if you have really small sizes, that’s likely just cell debris and not actual cells, so you can filter those out. You can also get wide scattering if the cells are doublets rather than single file, so you can gate that out as well. You can also sort out dead cells if that’s relevant to your experiment although I don’t think that would be necessary with ours. Eventually you’ll get down to one subgroup of your original data and there’s a setting on the software that will give you an absolute count for that gate.
-what are the two genes around the neutral insertion site? 
fbaA; fructose-bisphosphate aldolase, class II
aspS; aspartyl-tRNA synthetase
-what study section? Prokaryotic Cell and Molecular Biology (PCMB) - studies may use pathogenic or nonpathogenic organisms and be at the genetic, molecular, biochemical, cellular, or community level and may also include computational approaches
-is the parental strain pathogenic?
Yes, highly infectious in the mouse model
-virulence genes? OspC outer surface protein and surface lipoprotein dbpA decorin-binding protein and are highly variable so often studied when comparing strains. Also surface lipoprotein VlsE recombines frequently and rapidly which leads to evasion of the immune system.
