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    Abstract
Understanding mechanisms that shape horizontal exchange in prokaryotes is a key problem in biology. A major limit on DNA entry is imposed by restriction-modification (RM) processes that depend on the pattern of DNA modification at host-specified sites. In classical RM, endonucleolytic DNA cleavage follows detection of unprotected sites on entering DNA. Recent investigation has uncovered BREX systems, RM-like activities that employ host protection by DNA modification but replication arrest without evident nuclease action on unmodified phage DNA. We show that the historical stySA RM locus of Salmonella enterica sv Typhimurium is a BREX homolog. The stySA29 allele of the hybrid strain LB5000 carries a mutated version of the ancestral LT2 BREX system. Surprisingly, both a restriction and a methylation defect are observed for this lineage despite lack of mutations in brxX, the modification gene homolog. Instead, flanking genes pglZ and brxC each carry multiple mutations (μ) in C-terminal domains. To avoid plasmid artifacts and potential stoichiometric interference, we chose to investigate this system in situ, replacing the mutated pglZμ and brxCμ genes with wild type (WT). PglZ-WT supports methylation in the presence of either BrxCμ or BrxC-WT but not in the presence of a deletion/insertion allele, ΔbrxC::cat. Restriction of phage L requires both BrxC-WT and PglZ-WT, implicating the BrxC C-terminus specifically in restriction activity. Disruption of four other CDS with cat cassettes still permitted modification, suggesting that BrxC, PglZ and BrxX are principal components of the modification activity. BrxL is required for restriction only. A partial disruption of brxL disrupts transcription globally.
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