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Abstract: 
Numerous adaptive mechanisms, such as motility, competence, and sporulation, allow Bacillus subtilis to adjust to changes in nutrient availability. Many of these mechanisms are under transcriptional repression by CodY. CodY is able to bind to its target genes upon interaction with its effectors, GTP and the branched-chain amino acids (BCAAs). Upon nutrient limitation, intracellular pools of these effectors are depleted, and CodY can no longer repress genes required for adaptation. We performed several in vitro studies to explore in more detail the interaction of CodY with GTP. DNase I footprinting experiments indicated that CodY has an affinity for GTP in the millimolar range. Further, CodY was shown to interact specifically with GTP, as addition of GDP, ATP, CTP, and UTP to the binding reactions did not result in DNA protection. Two non-hydrolyzable analogs of GTP were fully able to activate CodY binding to target DNA, demonstrating that GTP hydrolysis is not necessary for CodY-dependent regulation. GTP and the BCAAs were shown to act cooperatively to increase the affinity of CodY for DNA. Increased protection was observed in DNase I footprinting experiments when both effectors were present compared to either effector alone, and, in in vitro transcription reactions, transcriptional repression by CodY was stronger in the presence of both GTP and BCAAs than with BCAAs alone. The binding site for BCAAs has been identified by crystallography, but the roles of putative GTP-binding motifs in the interaction between CodY and GTP remain unclear. Homologs of CodY are present in nearly all Gram-positive bacteria that have a relatively low G+C content in their DNA. In pathogenic species, there is increasing evidence for a role for CodY in regulation of virulence genes. CodY is thus a potential target for novel therapeutics that would maintain the protein in its active conformation under all growth conditions.
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