Research Outline
Project Name Investigating antimicrobial compound laurenobiolide on three bacterial species 
Description – 
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. 
Background – 
	Compound
Laurenobiolide – known sesquiterpene lactone from Liriodendron tulipifera 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.) 

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)

	Bacteria
1. S. aureus – gram positive bacteria, staph infections most commonly affect the skin, and MRSA is a nosocomial pathogen that commonly afflicts patients and is difficult to treat.
2. F. tularensis (subsp. holartica) LVS (live vaccine strain) – Francisella tularensis is a gram negative, highly infectious pathogen that is classified as a potential bioweapon that can cause potentially lethal illness. Depending on the mode of entry, it can have varying presentations and is difficult to diagnose due to vague symptoms. 
3. 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 – Does laurenobiolide show activity on other bacteria besides Staph? Does it work on Francisella? 
	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? 
Aims
1. Verify action on S. aureus 
2. Testing the antimicrobial effects of laurenobiolide on three bacterial species
3. Determine mode of action of laurenobiolide



	Experiment
	Justification
	Figure/Data
	Expected Results

	Aim 1: Verify action on S. aureus

	Via disc diffusion
	Previous experimentation was done via this assay
	Figure (disc)
Table (diameters)
	Zone of inhibition similar to prior results

	Aim 2: Testing the antimicrobial effects of laurenobiolide on three bacterial species

	Disc Diffusion – shows how compound effects bacteria
	Allows us to see the difference between 
	Figure: showing zone(s) of inhibition 
Table: comparing zone diameters
	Zone (larger diameter, higher sensitivity) or no zone 

	Aim 3: Determining mode of action of laurenobiolide

	Isolation of Mutants
	If we’re able to see mutants in the zone, we can isolate and send for sequencing
	N/A, list or identification 
	Growth and being able to sequence

	Whole Genome Sequencing (illumina/ nanopore)
	Determining the type and location of mutation
	Table containing information 
	Identification of gene mutation is located on 

	Bioinformatics of mutations
	
	
	Determining mode of action

	
	
	
	



