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            Abstract
In bacteria, archaea, fungi and plants the Trk, Ktr and HKT ion transporters are key components of osmotic regulation, pH homeostasis and resistance to drought and high salinity. These ion transporters are functionally diverse: they can function as Na+ or K+ channels and possibly as cation/K+ symporters. They are closely related to potassium channels both at the level of the membrane protein and at the level of the cytosolic regulatory domains. Here we describe the crystal structure of a Ktr K+ transporter, the KtrAB complex from Bacillus subtilis. The structure shows the dimeric membrane protein KtrB assembled with a cytosolic octameric KtrA ring bound to ATP, an activating ligand. A comparison between the structure of KtrAB–ATP and the structures of the isolated full-length KtrA protein with ATP or ADP reveals a ligand-dependent conformational change in the octameric ring, raising new ideas about the mechanism of activation in these transporters.
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                    Figure 1: Structure of the KtrAB K+ transporter.[image: ]


Figure 2: KtrB subunit.[image: ]


Figure 3: Ligand regulation of KtrAB transporter.[image: ]


Figure 4: Conformational changes in the KtrA octameric ring.[image: ]


Figure 5: Models for KtrAB activation.[image: ]
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Bacterial potassium transporters characterized
K+ is essential for many physiological processes and must be concentrated in all living cells for their survival. In bacteria, K+ uptake is mediated and regulated by SKT (superfamily of K+ transporter) proteins. Two papers in this issue of Nature examine the structure and function of SKT proteins from different sub-families. Ming Zhou and colleagues present the electrophysiological and structural characterization of the complex formed by TrkH and its associated RCK protein, TrkA. Their study suggests a mechanism by which ATP-induced conformational changes in TrkA augment TrkH's activity. Joo Morais-Cabral and colleagues determined the X-ray crystal structure of a Ktr K+ transporter; the structure of this KtrAB complex reveals how the dimeric membrane protein KtrB interacts with the cytosolic octameric KtrA regulatory protein.
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