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Both host and pathogen battle over access to essential metals including zinc and cobalt.
However, metal overload is toxic to cells. Zinc homeostasis in Agrobacterium tumefaciens is maintained
through controlling zinc uptake and zinc efflux systems. To survive under a wide range of zinc-deficient
conditions, A. tumefaciens requires co-operation of Zur-regulated zinc acquisition systems, including two
ABC-type zinc importers: TroCBA and ZnuABC and two zinc chaperones: ZinT and YciC. It was found that
TroCBA and ZinT play dominant roles. While ZnuABC may function as a back-up system and is very
important for supporting growth under zinc limitation when TroCBA is disrupted. When A. tumefaciens
encounters conditions of severe zinc shortage, even if the high-affinity zinc uptake TroCBA and ZnuABC
systems are still functioning, it need ZinT and YciC to effectively shuttle zinc ions to essential zinc-
dependent proteins, in the periplasm and cytoplasm respectively, whose functions are required to cope
with low-zinc stress. When intracellular zinc is overloaded, the complexes of Zn2+ with the zinc sensors are
formed, Zur—Zn2+ and ZntR—Zn2+. The Zur-Zn2+ complex represses the zinc uptake genes, whereas the
ZntR-Zn2+ complex activates the zinc efflux gene, zntA. Consequently, the high-affinity zinc uptake
systems, TroCBA and ZnuABC, are shut down, and excess zinc can be pumped out of the cytoplasm by a
P.s-type ATPase, ZntA. Cobalt is required by coenzyme B,,-dependent enzymes and several proteins.
However, cobalt overload can cause cellular toxicity through catalyzing the generation of reactive oxygen
species and leads to iron and glutathione depletion, thus disturbing iron homeostasis. To prevent
intracellular cobalt overload-mediated toxicity, excessive amounts of cobalt are eliminated by DmeF
(divalent metal efflux) protein. Transcription of dmeF gene is regulated by the transcriptional regulator
DmeR. The binding of C02+causes conformational changes in DmeR resulting in dissociation from DNA,

thus triggering the transcription of the dmeF.
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