Borrelia burgdorferi
-why are there so many chemotaxis systems? CheR1/R2 role in regulating chemotaxis in ticks vs. mammals
	- https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4907153/ - CheD studies
	- https://journals.asm.org/doi/full/10.1128/AEM.70.10.5973-5979.2004 - transposon mutagenisis; why two copies of CheR? insertion in cheR2 resulted in slower growth rate
	- overview of chemotaxis in borrelia in someone’s dissertation: https://thescholarship.ecu.edu/bitstream/handle/10342/6028/MOON-DOCTORALDISSERTATION-2016.pdf?sequence=1&isAllowed=y
	- cheY2 role - https://journals-asm-org.uri.idm.oclc.org/doi/full/10.1128/JB.00362-11 
- found that cheA2 is involved in chemotaxis (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3416460/
	-che system in p. aureginosa - https://onlinelibrary-wiley-com.uri.idm.oclc.org/doi/full/10.1111/mmi.14612
	- che genes expressed in different life stages - https://onlinelibrary-wiley-com.uri.idm.oclc.org/doi/full/10.1111/mmi.12882
	- cheR1 is more expressed at 35 relative to 22dC (Ojaimi)
- in pseudomonas putida, cheR2 is for chemotaxis and cheR1 is for biofilm formation (this one actually has three cheRs) - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3696673/	
	- transposon mutant has slow growth, weird morphology, reduced infectivity - https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047532
-questions I have – how similar are cheR1 and cheR2? Which is more abundant? 
experiment ideas: 
Aim 2: What protein regulates expression of one or another (B-gal transposon mutagenesis?)? Once found, can we knock out this transcription factor to confirm these results? 
Aim 1: 
Since we see differential expression (more cheR2 in mammalian infection models), can we knock out CheR2 and CheR1 and assess the impact on virulence? Can we also look at its affect on motility? Do complements to confirm this as well. 
1. knock out each one and look at growth rates; complement with each one to see if growth defect can be restored
2. Motility plate into soft agar and measure the swarm diameter – distance it travels. Again, complement with each one to see if it can be restored
3. For virulence, best to use a mouse model, but could find collaborators to help with that
4. Repeat all of these assays using cheR2 from different species on the overexpression plasmid in order to identify important residues
5. Try mutating any important residues that are identified to confirm that the methyltransferase activity is what is leading to these growth rate/motility changes (HANNAH – LOOK AT STRUCTURE TO FIND ACTIVE METHYLTRANSFERASE SITES and propose mutation changes)

Burkholderia
	-marR family genes are transcriptional regulators that may be important for regulating environmental changes – marR stands for multiple antibiotic resistance regulator
-https://journals.asm.org/doi/full/10.1128/MMBR.00039-18 marR homolog review
-BPSL1750 – found essential in transposon screen; https://journals.asm.org/doi/10.1128/mBio.00926-13; has two Cys residues per monomer and could potentially be responsive to the cellular redox state.
-possible connection of this gene to antibiotic susceptibility because was found to be deleted in aminoglycoside-sensitive clinical variants: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737630/
- good reviews overall of burkholderia https://www.nature.com/articles/nrmicro1385 https://www.hindawi.com/journals/bmri/2018/3039106/
	-Genome info: https://www.ncbi.nlm.nih.gov/assembly/GCA_000011545.1; https://www.burkholderia.com/strain/show/132
	- review of how marR regulates genes and info on other species that have marR, including e coli (generally dimerize and repress gene expression; if the cysteines are oxidized or the protein is bound to a ligand, they do not bind DNA and the gene is expressed) https://www.cell.com/current-biology/comments/S0960-9822(13)00016-X
HANNAH – find the sequence and BLAST/ look at predicted motifs (find website Howlett suggested)
Aim 1: What genes is BPSL1750 regulating? Method: ChIPSeq
Aim 2: What signal is BPSL1750 responding to? Method: Try mutating cys residues to serine and alanine because both are similar and have different hydrophobic characteristics; Also try growing in hypoxia and oxidative stress (peroxide)
· how genes regulate redox states: https://www.researchgate.net/profile/Carl-Bauer/publication/12752533_Mechanisms_for_Redox_Control_of_Gene_Expression/links/55d39de908aec1b0429f3c42/Mechanisms-for-Redox-Control-of-Gene-Expression.pdf
· B. pseud can be grown in hypoxia: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3122399/
· oxidative stress can be triggered with hydrogen peroxide exposure https://bmcgenomics.biomedcentral.com/articles/10.1186/1471-2164-15-787#Sec2
· 
