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This study was intended to characterize a previously isolated hydrogen
peroxide resistant mutant of Xanthomonas campestris pv. phaseoli, XpHR. The mutant
had an elevated expression of peroxide protective enzymes such as catalase and alkyl
hydroperoxide reductase. These enzymes were regulated by oxyR, a gene involved in
peroxide sensing and transcription regulation.

The oxyR from XpHR, designated oxyR5, was isolated and the nucleotide
sequence determined. The binding property of OxyR proteins from the mutant and the
wild type to the ahpC promoter was determined by gel retardation and DNasel
footprinting assays. In addition, a Xanthomonas ahpC knockout mutant was
constructed and partially characterized.

Analysis of a putative OxyRS5 revealed two amino acid changes at a highly
conserved G197 to D and a non-conserved L301 to R. These mutations could lock
protein in its oxidized (activated) form. Analysis of each amino acid change in oxyR5
indicate that only mutation at G197D effects the redox state of OxyR which led to
high expression of genes in oxyR regulon. Gel retardation and DNasel footprinting
assays showed the difference in both binding affinity and protection patterns,
respectively, under reducing and oxidizing conditions. Site directed mutagenesis at the
redox-center cysteine, C199 and C208 of OxyRS5 did not change it to the reduced form
as found in the wild type protein. By contrast, mutation at D197 to G or A in OxyRS5
could deactivate its ability to induce constitutive gene expression. Thus, mutation at
G197 is accounted for activation of OxyRS5 in an active form. The Xanthomonas ahpC|
mutant had increased sensitivity to organic peroxide killing, but was unexpectedly,
hyperresistant to H,O, killing. Moreover, the mutation in ahpC appeared to convert
OxyR from reduced to an oxidized form leading to activation of genes in oxyR regulon

in uninduced cells.
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