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When first discovered, antibiotics revolutionized the treatment of bacterial infections. However, their efficacy has diminished over time due to the emergence and spread of antibiotic-resistant bacterial strains. One such antibiotic is tetracycline, which inhibits bacterial protein translation by targeting ribosomal functions. Some bacteria have evolved to resist tetracycline through the tetX8 gene, which encodes a tetracycline destructase that deactivates tetracycline via covalent modification. TetX proteins use oxygen, NADPH, and FAD to perform flavin-mediated hydroxylation rendering tetracycline inactive. While key amino acid residues involved in tetracycline degradation have been identified, the precise mechanisms remain elusive. In a study that started in a course-based undergraduate experience (CURE) lab and continued beyond the CURE lab, we used random mutagenesis to generate a mutant library of tetX8. Screening on media with varying tetracycline concentrations identified mutants with altered tetracycline resistance. These mutants were further characterized using Kirby Bauer disk diffusion and Minimum Inhibitory Concentration (MIC) assays. Sequence analysis revealed unique mutations in some mutants. Ongoing studies aim to elucidate the effects of these mutations on enzyme structure and activity.

