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	Supplementary Figure 1.

	Eca electron density in ion-binding region

	a, c. F- ion omit mFo-DFc maps (green mesh) in WT Eca contoured to 4 σ (a) or E118Q contoured at 3.5 [image: image3.png]


 (c). Glug sidechain (orange stick) is also indicated in all panels b, d. Stereo images of 2mFo-DFc density contoured to 1.2 σ (grey) in WT (b) or E118Q (d). 
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	Supplementary Figure 2

	Eca alignment with CLC-ec1.

	a. Overlay of WT Eca subunit (cyan) with Cl-/H+ antiporter CLC-ec1 (grey, PDB# 1OTS).  b. Alignment of ion-coupling regions of WT Eca with CLC-ec1 E148Q (PDB# 1OTU), with mutated Glug sidechain in Up-position. Positions of Eca F- (magenta) and CLC-ec1 Cl- (yellow) are also indicated.
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	Supplementary Figure 3

	F- binding affinity from ITC experiments

	F- titrations (from 3 repeats each) for WT (left) and V319G (right). Solid lines represent KD = 0.20 mM, 
1.0 mM, respectively.
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	Supplementary Figure 4

	V319G electron density and sequence alignment

	a. F- ion difference density. mFo-DFc map refined in the absence of F- (green mesh) contoured to 4 σ. b. Stereo view of 2mFo-DFc density contoured to 1.2 σ (grey) in the region surrounding Glug (orange stick). c. Alignment of ion-coupling regions of V319G Eca with the CLC Cl-/H+ antiporter from C. merolae (brown ribbon, yellow Cl-, PDB 3ORG).
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	Supplementary Figure 5

	Rotameric gymnastics of Glug in Eca antiport cycle

	Proposed pathway of Glug from Up to Down conformations in Step 1 of transport cycle of Fig 6.  Rotamers shown allow F-ex to remain bound during the transition. This motion would likely require movement of F154, shown at right.  Y396 is also shown below.
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	Supplementary Figure 6

	Monobody crystallization chaperone sequence

	Complete sequence of the monobody “X1” used for crystallization. Residues in red are removed upon TEV cleavage, leaving the black residues as the protein used to complex Eca. Residue numbering in the structures is based on the cleaved protein. Penultimate residue (underlined) is an arginine in the V319G structure.
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