Investigating the Molecular Mechanism of Action of Sesquiterpene Lactone Laurenobiolide
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With constantly evolving bacteria threatening the efficacy of antibiotics, the search for novel antimicrobials is imperative. Natural products historically have been used medicinally and have provided lead compounds for drug development. Laurenobiolide is a sesquiterpene lactone isolated from the North American tulip tree Liriodendron tulipifera. It has antimicrobial activity on methicillin-resistant Staphylococcus aureus (MRSA). We validated the activity on a Methicillin-sensitive strain of S. aureus, found activity against Francisella tularensis, and observed no activity on Escherichia coli at the tested concentration. We also selected colonies that we anticipated to be potential laurenobiolide-resistant mutants from S. aureus and were able to test them to see if they phenotypically appeared resistant. To investigate the molecular mechanism of action, we confirmed resistant mutants by sequencing and found two mutations consistent across all mutants that was not present in the wildtype. These were: a frameshift mutation in gene encoding a class I SAM-dependent methyltransferase leading to a premature truncation, and a nucleotide change that led to changes in amino acids (resulting in R89P) in the rplU gene encoding the ribosomal protein bL21. Due to their changes at the protein level, we hypothesize one of the two may cause laurenobiolide-resistance. The results we identified suggest that laurenobiolide may be used as a novel antimicrobial once the resistance mechanism is determined. 	Comment by Kathryn Ramsey: After this sentence, say that you validated the activity on a methicillin-sensitive strain of S. aureus. Then one sentence describing your laurenobiolide DDA results on E. coli and LVS. 	Comment by Kathryn Ramsey: After the LVS and E. coli results, one more sentence to say that you have found potential laurenobiolide-resistant mutants.

