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Antibiotic resistance is an increasing threat that necessitates the creation of novel antibiotics with new molecular targets.  Riboswitches are non-coding segments of messenger RNAs that bind cellular metabolites to induce conformational changes and alter gene expression. Riboswitches control essential metabolic pathways in many bacteria. The glmS riboswitch/ribozyme is present in many Gram-positive bacteria, including the food-borne pathogen Bacillus cereus. The glmS RNA is essential as it expresses the enzyme that makes glucosamine-6-phosphate (GlcN6P), a key component in cell wall synthesis. When GlcN6P, the natural ligand, is bound to the glmS RNA, it downregulates gene expression by inducing self-cleavage of the RNA. The glmS riboswitch is mechanistically unique as it is the only known riboswitch for which catalytic activity provides the basis of genetic regulation, and it is the only known ribozyme that depends upon a “coenzyme”, the metabolite GlcN6P, to actuate self-cleavage. This function of this riboswitch/ribozyme makes it a clear target for the development of novel antibiotics possibly utilizing artificial analogs of GlcN6P. In order to evaluate such analogs, I have focused on optimizing a high-throughput fluorescence resonance energy transfer (FRET) assay to test various ligands and libraries of compounds as possible antibiotics against Gram-positive bacteria by targeting the glmS riboswitch/ribozyme. The glmS riboswitch/ribozyme from Bacillus cereus has been studied with this method. The goal of this project is to develop the most efficient high-throughput assay in order to evaluate a library of GlcN6P analogs that could potentially be used as antibiotics against B. cereus and other bacteria expressing the glmS riboswitch/ribozyme.


