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Cu+-ATPases: Structure-function and mechanism of transport

Copper homeostasis is the result of the coordinated action of transcription factors, Cu
chelators and Cu influx and efflux transporters. Cu*-ATPases play an essential role in
driving Cu efflux from the cell cytoplasm in all three domains of life. Paramount to this
function is the binding of Cu™ within the transmembrane region and the subsequent ATP
dependent translocation across the permeability barrier. However, unlike Ca®*, K" and
similar ions, Cu® is never free in the cell, but complexed to Cu*-chaperones. This implies
that Cu” efflux is the result of the physical interaction of the Cu*™-ATPase and the Cu’*-
chaperone. Using the archaeobacteria Archaeoglobus fulgidus as a model, we have
characterized the structure-function of a typical Cu*-ATPase and the mechanism of Cu*
delivery by its associated chaperone. Our results revealed that Cu*-ATPases have
regulatory cytosolic Cu®-binding domains that interact with the catalytic domains of the
Cu’-ATPase in a ligand dependent fashion. This interaction results in a reduction of the
turnover rate of the enzyme. We also showed that the Cu’-chaperone transfers the
metal both to the cytosolic Cu*-binding sites and to the transmembrane metal binding
sites. However, only the later is necessary for ion transport across the membrane.
Finally, we explored the role of ATP in driving the transfer of Cu® between the chaperone
and the ATPase.
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