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Tuberculosis (TB) remains one of the leading causes of death worldwide.

According to the World Health Organization, it led to 1.6 million deaths in 2021 [1]. New drug-resistant (DR) strains of its etiological agent Mycobacterium tuberculosis (Mtb) generates the need to use ever more toxic and less effective drugs. As many anti-TB medicines are prodrugs that need to be converted to active compounds by Mtb enzymes, we investigate structural and enzymatic properties of Baeyer-Villiger MonoOxygenases (BVMO) from Mtb involved in the activation of several second-line drugs. Based on an in silico structure-activity profiling of BVMOs from Mtb, we outlined molecular basis involved in substrate selectivity.

Through protein expression and purification optimizations, we obtained for the first time pure EthA and MymA from Mtb and EthA from M.marinum with high yield, allowing enzymatic properties determination. Advances in biochemical studies have made it possible to begin the screening of crystallization conditions for their structural resolution.
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  Distribution of signature motifs in Mycobacterium speciesMtb harbors 6 type I BVMOs EthA is ubiquitous in the genus Mycobacterium Size exclusion chromatogram of MymA with Superose 6 Increase 10/300 GL SDS-PAGE of BVMOs purified from E. coli Pure BVMOs candidates are obtained with high yield Conditions are being optimized for crystallization screening Signature motifs of type I BVMO Rossmann folds and BVMO 1-2 motifs bind co-factors FAD and NADPH STRUCTURE DETERMINATION Phase diagram for protein crystallization Sitting drop vapor diffusion principle Potential crystal hits were found and optimizations are on the way No structure has yet been solved Section of a 96-well crystallization plate ortholog from M. marinum