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All but one of the enzymes involved in light-induced carotenogenesis in Myxococcus xanthus are expressed off the carB operon. Its promoter is downregulated in the dark by the CarA repressor binding to its operator. CarA binds operator to effectively impede promoter access to RNA polymerase and repress carB. Light induces production of CarS which physically interacts with CarA to dismantle CarA-DNA complexes and relieve repression of carB1-2.

CarA is organized into two distinct structural and functional domains. One formed by the 209 C-terminal residues is involved in dimerization and binds vitamin B12, a novel ligand for a transcriptional factor. The other domain corresponds to the 78 N-terminal residues of CarA, CarA(Nter). It is a monomeric, highly helical, autonomously folding unit that houses both the operator and CarS-binding specificity determinants of CarA. CarA(Nter) binds operator, and forms a 1:1 complex with either CarS or CarS1 (a gain-of-function CarS mutant). In vitro, CarA(Nter) blocks M. xanthus RNA polymerase-promoter binding, and this is relieved by CarS. CarS (111 residues) has no known sequence homologs. CarS1 encompasses the 86 N-terminal residues of CarS3.

We have determined the solution structure of CarA(Nter), and have mapped residues crucial for interactions with operator and/or CarS by NMR and by in vivo and in vitro analyses of site-directed mutants. CarA(Nter) adopts the winged-helix topology of MerR-family DNA-binding domains. The DNA recognition helix also mediates CarS-binding, suggesting that CarA-binding site of CarS mimic operator DNA. To confirm this hypothesis, we are currently determining the solution structures of CarS and CarS1. 
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