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Iron is essential in numerous cellular functions. Intracellular iron homeostasis
must be maintained for cell survival and protection against iron’s toxic effects. Here, we
characterize the roles of Xanthomonas campestris pv. campestris (Xcc) fur, which
encodes an iron sensor and a transcriptional regulator that acts in iron homeostasis,
oxidative stress and virulence. Herein, we isolated spontaneous Xcc fur mutants that
had high intracellular iron concentrations due to constitutively high siderophore levels.
These mutants also had reduced aerobic plating efficiency and resistance to peroxide
killing. Moreover, one fur mutant was attenuated on a host plant, thus indicating that fur
has important roles in the virulence of X. campestris pv. campestris. We further
characterize iscR, which encodes a transcriptional regulator of suf operon. The suf
operon encodes proteins for the assembly of iron-sulfur (Fe-S) cluster, a key cofactor in
multicellular processes including electron transfer, catalysis of metabolic reaction,
nitrogen fixation and gene regulation. The transcriptional level of sufBCDS genes is
upregulated in iscR mutant suggesting that IscR is a repressor of suf genes expression
in X. campestris pv. campestris. Additional regulator of suf operon is investigated, and
the expression is upregulated in fur mutant. This result suggests that Fur regulates iscR
and suf operon. However, the regulation of iscR by Fur is in an indirect manner. The
expression of suf operon is also found to increase in the presence of superoxide anion
generator, therefore, providing evidence of the role of iron metabolism in oxidative

stress response.
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