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Abstract
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To determine the roles of fur in the response of 4. tumefaciens to oxidative stress
and metal responses, a fur mutant (Fur ) was constructed. Sensitivity of Fur = mutant to
oxidants (H,O,, MD: menadione, tBOOH: fert-butyl hydroperoxide) and metals (FeCls,
MnCl,, ZnSOs4, NiCls) compared to wild-type NTL4 were determined. Fur = mutant was
more sensitive to oxidant compounds, including peroxide (H»0,), superoxide (MD), and
organic hydroperoxide (tBOOH), than wild-type NTL4. Fur =~ mutant showed increased
sensitivity to iron, manganese, and zinc whereas an increase in nickel resistance was
observed. Catalase encoded by katA4 is known to detoxify H,O,. The results showed that
Fur ~ mutant had lower catalase activity compared to that of wild-type NTL4, which is in
accord with the results of H,O, sensitivity.  Furthermore, promoter probe-lacZ fusion
assays showed that decrease in catalase level of Fur = mutant was due to decreased
transcription of katA. Although Fur ~ mutant showed increased sensitivity to menadione, a
superoxide generator, relative to wild-type NTL4, but levels of SOD, an important enzyme
in detoxifying superoxide radicals, in both wild-type NTL4 and Fur = mutant were similar.
This suggested that, as yet unidentified, Fur-regulated mechanism(s) are involved in
conferring menadione resistance in A. tumefaciens. Tumor formation assay on tobacco leaf
showed that Fur ~ mutant was highly attenuated in tumor-inducing ability compared to
those of wild-type NTL4. In this study, 4. tumefaciens fur has been shown to play an

important role in resistance to metals, oxidative stress and its full virulence.
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