Research Outline
Project Name: Investigating the Antimicrobial Activity of antimicrobial compound the Sesquiterpene Lactone Llaurenobiolide on three bacterial species 
Description – We will investigate laurenobiolide, a known sesquiterpene lactone against three bacterial species: Staphylococcus aureus, Escherichia coli, and Francisella tularensis subspecies holarctica to further investigate its antimicrobial properties.
Testing laurenobiolide, a known sesquiterpene lactone, that was isolated from the North American tulip tree Liriodendron tulipifera by the Bertin lab against three bacterial species (SA, LVS, EC) to further investigate if its antimicrobial properties extend past staphylococcus aureus and MRSA. 	Comment by Kathryn Ramsey: Make this a narrative. What is the overall picture of what you will do? Start with “we will…”. 
Background – 
	Compound
Laurenobiolide – is a known sesquiterpene lactone isolated from the North American tulip tree  from Liriodendron tulipifera. It has known antimicrobial activity on Methicillin-resistant Staphylococcus aureus (MRSA) and is found to be most abundant in the twig bark We are working with an extract that was isolated by the Bertin lab from the twigs of the L. tulipifera from the Principal Rhode Island Secondary Metabolite (PRISM) library, a collection of extracts from specimens from the URI Heber W. Youngken Jr. Medicinal Garden. We will also be testing three other samples that will hopefully act as negative controls: two samples from two Liridendron chinense trees, which has a similar genetic composition but unlike the L. tulipifera, does not contain laurenobiolide, and a hybrid sample of the L. tulipifera and the L. chinense.  tree. 
Known antimicrobial effects on MRSA (methicillin resistant staphylococcus aureus), found to be most abundant in the branch bark of the tulip tree
Many terpene metabolites inhibit oxygen uptake and oxidative phosphorylation (Griffin et al.) 	Comment by Kathryn Ramsey: We can discuss further, but the data on this aren’t great, actually. I really appreciate that you carefully read the dissertation and came up with a hypothesis! But I don’t think we want to propose this formally; we don’t need to be so specific in the hypothesis.

	Other compounds in use – isolated from L. tulipifera and L. chinense. Very genetically similar except what is interesting is that the Asian tulip tree Liriodendron chinense does not contain this compound. URI medicinal garden (has the L. tuplifera tree and these compounds were added to the PRISM library previously)	Comment by Oli Horyn: Should I integrate this statement into the paragraph about laurenobiolide? Or should I have all the bacterial descriptions together?

	Bacteria
S. aureus – is a spherical shaped, Grgram am-positive bacterium and pathogena which typically causes , staph infections most commonly affect thethat afflict the skin, presenting as sores, bumps, redness, among other symptoms., and MRSA is a nosocomial pathogen that commonly afflicts patients and is difficult to treat. E. coli is a Gram-negative bacterium that typically lives in human intestines but will often cause foodborne illness in humans. 	Comment by Oli Horyn: Does Gram-positive/negative have to be capitalized?	Comment by Kathryn Ramsey: Spell what the acronym MRSA means the first time you use it	Comment by Oli Horyn: Should I have the strain name written out entirely? If so, is this the proper way to write it?
F. tularensis (subsp. holartica) Live Vaccine Strain (LVS)LVS (live vaccine strain) – Francisella tularensis is a gram Gram-negative, highly infectious pathogen that is classified as a potential bioweapon that because it can has the capability to cause potentially lethal illness. Depending on the mode of entry, it can have varying presentations and is difficult to diagnose due to vague symptomsbut causes a flu-like illness. 	Comment by Kathryn Ramsey: Remember to use full sentences and to be clear. For example, LVS isn’t “a Gram-negative”, it is a Gram-negative bacterium. 	Comment by Kathryn Ramsey: Potential bioweapon *because* it can potentially cause lethal disease! Just a reversal of the logic here.
1. E. coli – e. coli is a gram negative bacterium that typically lives in human intestines but will often cause foodborne illness such as diarrhea in humans 
Hypothesis – LDoes laurenobiolide shows antimicrobial activity on other bacterial species besides S. aureus and functions by inhibiting an essential cellular process. Staph? Does it work on Francisella? 	Comment by Kathryn Ramsey: The hypothesis should be a statement that we are testing. Try turn these questions into statements. Also, specify- what do you mean by “activity”?
	Is the mode of action inhibiting oxidative phosphorylation? – Francisella can also cause skin infections like Staph, E. Coli can grow anaerobically, so maybe that’s why it works on both bacteria and not e. coli? 	Comment by Kathryn Ramsey: Turns out that S. aureus can grow via fermentation (i.e., without oxidative phosphorylation) so unfortunately this rationale won’t hold up 	Comment by Kathryn Ramsey: Also, we don’t need to propose a mechanism of action. Instead, I would recommend one statement that addresses antimicrobial activity against multiple organisms and a second statement suggesting that laurenobiolide functions by inhibiting a specific essential cellular process. Then in Aim 3, you can say that we will identify the specific cellular process inhibited by laurenobiolide by isolating and sequencing resistant mutants.
Aims
1. Verify antimicrobial action on S. aureus 	Comment by Kathryn Ramsey: Again, be specific- what activity are you looking for?
2. Testing the antimicrobial effects of laurenobiolide on three bacterial speciesother bacteria, including Gram-negative bacteria.
3. Determine mode of action of laurenobiolide



	Experiment
	Justification
	Figure/Data
	Expected Results

	Aim 1: Verify action on S. aureus

	Confirm efficacy of antimicrobial compound on organism Via disc diffusion	Comment by Kathryn Ramsey: Be a bit more descriptive here and zoom out a bit. The experiment is to confirm efficacy of an antimicrobial compound on a particular organism, the method is using a disc diffusion assay. 
	Validating those previous results are replicablePrevious experimentation was done via this assay	Comment by Kathryn Ramsey: You’re justifying the method here- but why are you doing the experiment? 
	Figure – Images of disc diffusion assays(disc)	Comment by Kathryn Ramsey: Be a bit more specific and descriptive: “Images of disc diffusion assays and table reporting measured zones of inhibition.”
Table – Reporting measured zones of inhibition(diameters)
	The compound shows antimicrobial activity on the organismZone of inhibition similar to prior results	Comment by Kathryn Ramsey: Again, go back to what the overall experiment is and what the expected results are. This is a validation experiment, so you expect to see… (don’t talk about the method, talk about the interpretation)

	Aim 2: Test ing the antimicrobial effects of laurenobiolide on three bacterial speciesother bacteria including gram-negative bacteria 	Comment by Kathryn Ramsey: Modify to reflect edits in aim as above

	Test activity against other species of bacteriaDisc Diffusion – shows how compound effects bacteria	Comment by Kathryn Ramsey: See general comments above and modify similarly 
	Allows us to see if there is potential broad spectrum antimicrobial activity the difference between 
	Figure: Images of disc diffusion assaysshowing zone(s) of inhibition 

Table – Reporting measured zones of inhibition
Table: comparing zone diameters
	Zone (larger diameter, higher sensitivity) or no zone 

	Aim 3: Determining mode of action of laurenobiolide

	Isolation of laurenobiolide resistant mMutants	Comment by Kathryn Ramsey: What kind of mutants?
	If we’re able to see mutants in the zone, we can isolate and send for sequencing	Comment by Kathryn Ramsey: Instead of talking about methods, address why resistant mutants would be helpful to us?
	N/A, list or identification 	Comment by Kathryn Ramsey: I think you’d want to show that these mutants are really resistant to laurenobiolide, so more DDA assay data just as you describe in the previous two experiments
	Growth and being able to sequence	Comment by Kathryn Ramsey: You expect to find resistant mutants! :)

	Whole Genome Sequencing (Iillumina/ nanopore) of laurenobiolide-resistant mutants
	Determining the type and location of mutation	Comment by Kathryn Ramsey: I would zoom out a bit more here- you’re right, we’ll get the type and location but really we’re hoping that identifying a mutation in a given gene will identify the essential cellular process that leads to laurenobiolide resistance.
	Table containing information 
	Identification of gene mutation is located on 

	Bioinformatics of mutationsResearch mutation 	Comment by Kathryn Ramsey: You can get rid of this specific row- there isn’t really bioinformatics per se that we’ll do. Instead, we will then have to research what the gene identified does, what cellular process it contributes to, and how that mutation might allow drug resistance. In short, we’ll have to use our brains to come up with a new, more specific hypothesis for how it all works!
	Determine whether cellular processes or drug resistance are impacted
	
	Determining mode of action

	
	
	
	



