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 are used medicinally and have provided lead compounds for drug development. Laurenobiolide is a sesquiterpene lactone isolated from the North American tulip tree Liriodendron tulipifera with antimicrobial activity against methicillin-resistant Staphylococcus aureus (MRSA). Using disc diffusion assays, we validated its activity on a methicillin-sensitive strain of S. aureus and isolated laurenobiolide-resistant S. aureus mutants. To investigate what genetic changes might lead to resistance, we re-sequenced the genomes of the laurenobiolide-resistant mutants and wild-type cells. This allowed us to identify what mutations are present in the laurenobiolide-resistant mutants but not the original laurenobiolide-sensitive cells. In all three resistant isolates, we found two mutations resulting in changes to coding sequences, which will be presented. 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. Together, we validated that laurenobiolide exhibits antimicrobial activity on S. aureus, assessed laurenobiolide for antimicrobial activity against other bacteria, and identified two potentially resistance-causing mutations. Our work suggests that laurenobiolide may be developed 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. 
