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            Abstract
ClC Cl- channels make up a large molecular family, ubiquitous with respect to both organisms and cell types. In eukaryotes, these channels fulfill numerous biological roles requiring gated anion conductance, from regulating skeletal muscle excitability to facilitating endosomal acidification by (H+)ATPases. In prokaryotes, ClC functions are unknown except in Escherichia coli, where the ClC-ec1 protein promotes H+ extrusion activated in the extreme acid-resistance response common to enteric bacteria. Recently, the high-resolution structure of ClC-ec1 was solved by X-ray crystallography. This primal prokaryotic ClC structure has productively guided understanding of gating and anion permeation in the extensively studied eukaryotic ClC channels. We now show that this bacterial homologue is not an ion channel, but rather a H+-Cl- exchange transporter. As the same molecular architecture can support two fundamentally different transport mechanisms, it seems that the structural boundary separating channels and transporters is not as clear cut as generally thought.
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                    Figure 1: Proton dependence of ClC-ec1 currents.


Figure 2: H+ and Cl- dependence of reversal potential.


Figure 3: Secondary active transport.


Figure 4: E148A mutation abolishes H+ dependence of reversal potential.


Figure 5: Occlusion of the central Cl- ion in ClC-ec1. A cut-away view transecting the central Cl--coordination region of a single ClC-ec1 subunit is shown in surface representation.
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