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 against methicillin-resistant Staphylococcus aureus (MRSA). Using disc diffusion assays, we validated its activity on a methicillin-sensitive strain of S. aureus, found activity against Francisella tularensis, and observed no activity Escherichia coli at the tested concentration. We also isolated S. aureus colonies that grew closer to the laurenobiolide-impregnated disc and confirmed that three isolates are laurenobiolide-resistant mutants. To investigate what genetic changes might lead to resistance, we used high-throughput sequencing to re-sequence the genomes of the laurenobiolide-resistant mutants and the wild-type. This allows us to identify what mutations are present in the laurenobiolide-resistant mutants that are not present in the original, laurenobiolide-sensitive cells. In all three resistant isolates, we found two mutations that lead to changes in coding sequences: (1) a frameshift mutation in a gene encoding a class I SAM-dependent methyltransferase leading to a premature truncation, (2) a single nucleotide change (SNP) in the rplU gene encoding the ribosomal protein bL21 that results in a change of amino acid 89 from an arginine(spell out R) to a proline(spell out P. Given these mutations result in changes to proteins which may be essential for cellular function, we hypothesize one of these two mutations may cause laurenobiolide-resistance. Cumulatively, we validated that laurenobiolide exhibits antimicrobial activity on S. aureus and explored its potential on other species and identified two potential resistance-causing genes. The results we identified suggest that laurenobiolide may be used as a novel, potentially broad-spectrum, antimicrobial and our ongoing work is expected to provide insight into how laurenobiolide exerts its effects at the molecular level. 	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.	Comment by Kathryn Ramsey: We want to break this down into two results: your work with the three organisms and then the resistance mechanism stuff. 

