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ABSTRACT

Agrobacterium tumefaciens is a soil-borne plant pathogenic bacterium causing
crown gall tumors in many dicotyledonous plants. The bacterium is also widely used
as a tool to generate genetically engineered plants. During interaction with plants and
aerobic respiration, Agrobacterium is exposed to reactive oxygen species (ROS) that
have to be rapidly detoxified if the bacterium wants to survive. Bacteria have evolved
multiple systems to protect themselves from ROS, some of which are regulated by
OxyR, a global regulator for the peroxide stress response. The protein is a bifunctional
protein that acts as both a peroxide sensor and a transcriptional regulator in response to
peroxide stress. Here, the gene for Agrobacterium tumefaciens OxyR was characterized.
oxyR is located next to, and is divergently transcribed from, a bifunctional catalase-
peroxidase gene (katA). An A. tumefaciens oxyR mutant (namely PNO3) was
constructed and shown to be hyper-sensitive to H,O,, but not to the superoxide
generator, menadione, or an organic hydroperoxide. Exposure of A. fumefaciens NTL4
to H2O, resulted in induction of the catalase-peroxidase enzyme but not other
antioxidant enzymes, including glucose-6-phosphate dehydrogenase, glutathione
reductase and superoxide dismutase. The induction was abolished in the oxyR mutant.
All phenotypes of the PNO3 could be complemented by expression of the functional
oxyR from plasmid vector (pOxyR). In vivo analysis of a katA::lacZ promoter fusion
confirmed the results of enzyme assays and indicated that induction of the karA
promoter by H,O, was dependent on OxyR. We also examined the regulation of oxyR
in A. tumefaciens. Exposure to H,O, did not induce expression of the gene, but simply
changed OxyR from a reduced to an oxidized form. The in vivo oxyR promoter analysis
showed that the promoter was auto-regulated and that transcription was not induced by
H,0,. The response of A. tumefaciens oxidant pretreatments was also investigated.
Exposure of A. tumefaciens NTL4 to sublethal doses of H,O, and MD rendered
bacterial cells more resistant to a subsequent H,O; killing. These inductive responses
were absented in the PNO3 indicating that both adaptive and cross protective responses
are mediated by OxyR.
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