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1. Materials and Methods

As in reference S1, Supporting Information. Reagents for synthesis of carriers were
purchased from Merck, Apollo Scientific and Acros. Carrier 6 was purchased from Sigma
Aldrich and used without further purification.

Buffer solutions were prepared using salts of the analytical grade from Merck and Acros
Organics. Fluorophores, 8-hydroxy-1,3,6-pyrenetrisulfonate and (5)6-carboxyfluorescein were
obtained from Merck, egg yolk phosphatidylcholine (EYPC), egg yolk phosphatidylglycerol
(EYPQG), 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC) and a Mini-Extruder used
for vesicle preparation were purchased from Avanti Polar Lipids. Fluorescence measurements
were performed with a FluoroMax-4 spectrofluorometer from Horiba Scientific equipped with
a stirrer and a temperature controller. Fluorescence spectra were corrected using instrument-
supplied correction factors, unless stated otherwise. All measurements were performed at 25
°C. 'F NMR spectra were recorded on a Bruker 300 MHz spectrometer.

Abbreviations. BLM: Black lipid membranes; CF: 5(6)-Carboxyfluorescein; DMSO:
Dimethyl sulfoxide; EYPC: Egg yolk phosphatidylcholine; EYPG: Egg yolk
phosphotidylglycerol; FCCP: Carbonyl cyanide 4-(trifluoromethoxy) phenylhydrazone;
HEPES: N-(2-Hydroxyethyl)piperazine-N -(2-ethanesulfonic acid); HPTS: 8-Hydroxy-1,3,6-
pyrenetrisulfonate; LUVs: Large unilamellar vesicles; POPC: 1-Palmitoyl-2-oleoyl-sn-
glycero-3-phosphocholine; rt: Room temperature; TBA: tetrabutylammonium; THEF:

Tetrahydrofuran.
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2. Transporters
Transporters 1-4 and 7 were prepared and characterized following the previously reported

procedures.5!-S3

3. Anion Binding

The binding constants were obtained by a reported NMR titration method.5! Stock
solutions of carriers 4 (1.86 mM) and 6 (3.12 mM) were prepared in dry THF, and used to
prepare solutions of TBAX (X= Br, I, NO3, 12 mM). Various volumes of stock solution with
or without TBAX were mixed in an NMR tube to reach the desired final TBAX concentration.
F NMR spectra were recorded with each addition. Differences in chemical shift A of the
most responsive fluorine signal, in para position to the hetero atom, were plotted versus TBAX
concentration, and curve-fitted to a 1:1 binding isotherm to determine the dissociation constants

according to equation (S1):

AS = (Admax / [CJo) % (0.5 x [A] + 0.5 x [Co + Kbp) - (0.5 x ([A2) + (2 % [A]) % (Kb —

[Clo)) + (Kb + [Clo)*)"*) (S1)

where Ad = |6 — Ado|, [A] = concentration of TBAX (X= Br, I), and [C]o = concentration of

carriers 4 and 6.
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Figure S1. '°F NMR spectra of (A, B) a solution of carrier 4 (1.86 mM) in THF with increasing
concentration of TBABr (0 — 12.0 mM, bottom to top) and (C) nonlinear fitting of equation

(S1) of changes in chemical shift Ad versus TBABr concentration. Kp = 1.71 & 0.05 mM, dmax

=4.10 + 0.03 ppm, R = 0.999.

S5



A
A
A
)
A
A
[\
I I
1 1=
-120 -140 -160
6 (ppm)
i
B W c 27
il aA
E
Q.
>
w 1 A
A <
s
|
N
I
0 1
-150 -155 0 5 10
o (ppm) ¢ (mM)

Figure S2. '’F NMR spectra of (A) a solution of carrier 4 (1.86 mM) in THF with increasing
concentration of TBAI (0 — 12.0 mM, bottom to top) and (B) nonlinear fitting of equation (S1),

of changes in chemical shift Ad versus TBAI concentration. Kp = 4.31 = 0.18 mM, Jmax = 2.82

+ 0.04 ppm, R = 0.999.

S6



A N
\
\
I
|
)
1
A\ J
A |l
e —
A s
-120 -140 -160
o (ppm)
|
M,
B - c 3
M
A
(K
i
\l —_ —
i £’
;&’7“ &
uJ‘rL o
1 ‘t‘ﬂi“f <
%M ~ 1 -
N g
s
N
o T T 1
-152 -154 -156 0 5 10 15
5 (ppm) ¢ (mM)

Figure S3. '’F NMR spectra of (A) a solution of carrier 6 (3.12 mM) in THF with increasing
concentration of TBABr (0 — 12.0 mM, bottom to top) and (B) nonlinear fitting of equation

(S1), of changes in chemical shift Ad versus TBABr concentration. Kp = 2.02 £ 0.14 mM, dmax

=3.13 £ 0.06 ppm, R = 0.998.
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Figure S4. '’F NMR spectra of (A) a solution of carrier 6 (3.12 mM) in THF with increasing
concentration of TBAI (0 — 12.0 mM, bottom to top) and (B) nonlinear fitting of equation (S1),

of changes in chemical shift Ad versus TBAI concentration. Kp = 6.32 = 0.36 mM, Omax = 2.51

+ 0.06 ppm, R = 0.999.
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Figure S5. '’F NMR spectra of carriers (A) 4 (1.86 mM) and (B) 6 (3.12 mM) with increasing
concentration of TBANOs (0 — 12 mM, bottom to top). No significant shifts were observed up

to a concentration of 12.0 mM of TBANOs.

4. Anion Transport
4.1. Vesicle Preparation

EYPC-LUVsoHPTS. The procedure was followed as reported in the literature.5* A
solution of EYPC (25 mg) in EtOH (25 pL) was diluted in MeOH/CHCI3 (1:1, 2 mL). A thin
lipid film was obtained by drying on a rotary evaporator (40 °C) and then in vacuo for 3 days.
After hydration (>30 min) with 1.0 mL buffer (10 mM HEPES, 100 mM NaCl, 1.0 mM HPTS,
pH 7.0), the resulting suspension was subjected to >5 freeze-thaw cycles (liquid N2, 37 °C water
bath) and >15 times extruded through a polycarbonate membrane (pore size 100 nm).
Extravesicular components were removed by size exclusion chromatography (Sephadex G-50,
Sigma-Aldrich) with 10 mM HEPES, 100 mM NaCl, pH 7.0. Final conditions: 5 mM EYPC,
inside 10 mM HEPES, 100 mM NacCl, 1.0 mM HPTS, pH 7.0, outside: 10 mM HEPES, 100
mM NaCl, pH 7.0. The vesicles were used within the week of preparation.

EYPC/EYPG-LUVsoHPTS. These vesicles were prepared following the procedure

described above using a mixture of EYPC and EYPG (9:1).
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POPC-LUVsoCF. A thin film was prepared by evaporating a solution of POPC (25 mg)
in MeOH/CHCl5 (1:1, 2 mL) on a rotary evaporator (40 °C) and then in vacuo for 3 days.5? The
film was then hydrated with 1.0 mL buffer (10 mM HEPES, 10 mM NaCl, 50 mM CF, pH 7.4),
subjected to >5 freeze-thaw cycles (liquid N2, 37 °C water bath) and >15 times extruded through
a polycarbonate membrane (pore size 100 nm). Extravesicular components were removed by
size exclusion chromatography (Sephadex G-50, Sigma-Aldrich) with 10 mM HEPES, 107 mM
NaCl, pH 7.4. Final conditions: 5 mM POPC, inside 10 mM HEPES, 10 mM NacCl, 50 mM CF,
pH 7.4, outside: 10 mM HEPES, 107 mM NaCl, pH 7.4. The vesicles were used within the

week of preparation.
4.2. Ion Transport Activity

Following established procedures,3*5¢ to a gently stirred, thermostated buffer (1950 uL,
25 °C, 10 mM HEPES, 100 mM NaX, X = Cl, Br or NO3, or 10 mM HEPES, 95 mM Nal, 5
mM Na»S>03, pH 7.0) in a disposable plastic cuvette, EYPC (or EYPC/EYPG)-LUVsoHPTS
(50 pL) was added. The time-dependent change in fluorescence intensity (Aem= 510 nm) was
monitored at two excitation wavelengths simultaneously (Z/i454: Aex= 454 nm, [i404: Aex= 404
nm), during addition of base (20 puL, 0.5 M NaOH) at # = 0.5 min, carrier (20 uL., THF solution)
at = 1.5 min, and gramicidin D (20 pL, 100 uM in DMSO) at = 6 min.

Time course of fluorescence intensity /; were obtained first by ratiometric analysis (R; =

Liasa / Iia04), followed by normalization according to equation (S2),

_ (Re=Ro)
rel — (Reo—Ro) (Sz)

where Ro= Rat t = 1.5 min, before addition of carrier and R = Riat t = 8 min after addition of

gramicidin D. /i at 6.5 min just before addition of gramicidin D was defined as transmembrane
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activity Y, and analyzed with the Hill equation (S3) to give effective concentration ECso and the

Hill coefficient n,

Yo—Yeo

C
1+ n
( ECSO)

Y =Y, + (S3)

where Yois Y in absence of carrier, Y. 1s Y with excess carrier, and c is the carrier

concentration in a cuvette. Complete results for all compounds are shown in Table 1.

4.3. FCCP Assay

A solution of EYPC-LUVsoHPTS (50 puL) was added to a gently stirred, thermostated (25
°C) buffer (1950 uL, 25 °C, 10 mM HEPES, 100 mM NaX, X = CI, Br or NO3, or 10 mM
HEPES, 95 mM Nal, 5 mM Na,S,03, pH 7.0) in a disposable plastic cuvette.S® To this solution,
the base (20 uL, 0.5 M NaOH) was added at # = 0.5 min, followed by FCCP (20 uL, 0.1 mM
in DMSO) at £ = 0.9 min, carrier (20 pL, THF solution) at = 1.9 min, and gramicidin D (20
pL, 100 uM in DMSO) at # = 6 min. Data were obtained and analyzed as described in the section

4.2.
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Figure S6. Fluorescence traces for compounds 2, 4, and 6 in the HPTS assay (A-C respectively)
and the FCCP assays (D-F respectively) in EYPC-LUVsDSHPTS in a NaCl buffer at different
carrier concentrations. (A) Fractional emission /.| during the addition of NaOH (5 mM, 30 s),
2 (concentration in cuvette with increasing activity: 0, 0.1, 1, 1.5, 2, 4, 6 and 10 uM, 90 s) and
gramicidin D (1.0 uM, 360 s) to EYPC-LUVsDHPTS in a NaCl buffer (10 mM HEPES, 100
mM NaCl, pH 7.0). (B) Same for 4 (0, 0.04, 0.06, 0.1, 0.4, 0.8 and 4 uM). (C) Same for 6 (0,
40, 100, 150, 400 uM, and 1 mM). (D) Fractional emission /| during the addition of NaOH (5
mM, 30 s), FCCP (1.0 uM, 50 s), 2 (0, 0.004, 0.01, 0.03, 0.08, 0.4 and 1 uM, 90 s) and
gramicidin D (1.0 uM, 360 s) to EYPC-LUVsDHPTS in a NaCl buffer (10 mM HEPES, 100
mM NaCl, pH 7.0). (E) Same for 4 (0, 0.009, 0.02, 0.03, 0.4, 2 and 8 uM). (F) Same for 6 (0,

40, 60, 100, 200 and 400 uM).
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Figure S7. Fluorescence traces for compounds 2, 4, and 6 in the HPTS assay (A-C respectively)
and the FCCP assays (D-F respectively) in EYPC-LUVsSHPTS in a NaNOs buffer at different
carrier concentrations. (A) Fractional emission /.| during the addition of NaOH (5 mM, 30 s),
2 (concentration in cuvette with increasing activity: 0, 0.4, 1, 2, 3, 15, and 80 uM, 90 s) and
gramicidin D (1.0 uM, 360 s) to EYPC-LUVsSHPTS in a NaNO3 buffer (10 mM HEPES, 100
mM NaNOs, pH 7.0). (B) Same for 4 (0, 0.1, 0.4, 0.6, 0.8, 0.9, 1, and 10 uM). (C) Same for 6
(0, 9, 250, 400, 800 uM, 2.5 and 4 mM). (D) Fractional emission /1 during the addition of
NaOH (5 mM, 30 s), FCCP (1.0 uM, 50 s), 2 (0, 0.04, 0.1, 0.3, 0.6 and 4 uM, 90 s) and
gramicidin D (1.0 uM, 360 s) to EYPC-LUVsSHPTS in a NaNO3 buffer (10 mM HEPES, 100

mM NaNOs, pH 7.0). (E) Same for 4 (0, 0.004, 0.008, 0.02, 0.05, 0.2, 0.4, and 1 uM) . (F) Same

for 6 (0, 20, 40, 80 uM, 2 and 5 mM).
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Figure S8. Fluorescence traces for compounds 4, and 6 in the HPTS assay (A, B respectively)
and the FCCP assays (D, F respectively) in EYPC-LUVsDHPTS in a NaBr buffer at different
carrier concentrations. (A) Fractional emission /.| during the addition of NaOH (5 mM, 30 s),
4 (concentration in cuvette with increasing activity: 0, 0.1, 0.2, 0.4, 0.6, 0.8, 2 and 4 uM, 90 s)
and gramicidin D (1.0 uM, 360 s) to EYPC-LUVs>HPTS in a NaBr buffer (10 mM HEPES,
100 mM NaBr, pH 7.0). (B) Same for 6 (0, 80, 250, 300, 400, 800 uM, and 1 mM). (C)
Fractional emission /i during the addition of NaOH (5 mM, 30 s), FCCP (1.0 uM, 50 s), 4 (0,
0.001, 0.02, 0.03, 0.04 and 2 pM, 90 s) and gramicidin D (1.0 uM, 360 s) to EYPC-

LUVsoHPTS in a NaBr buffer (10 mM HEPES, 100 mM NaBr, pH 7.0). (D) Same for 6 (0,

0.8, 80, 100, 500, 800 pM).
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Figure S9. Fluorescence traces for compounds 4, and 6 in the HPTS assay (A-C respectively)
and the FCCP assays (D-F respectively) in EYPC-LUVsDHPTS in a Nal buffer at different
carrier concentrations. (A) Fractional emission /i1 during the addition of NaOH (5 mM, 30 s),
4 (concentration in cuvette with increasing activity: 0, 0.08, 0.9, 1, 2, and 4 uM, 90 s) and
gramicidin D (1.0 uM, 360 s) to EYPC-LUVsDHPTS in a Nal buffer (10 mM HEPES, 95 mM
Nal, 5 mM Na»S,03, pH 7.0). (B) Same for 6 (0, 80, 100, 300, 500, and 800 uM). (C) Fractional
emission /el during the addition of NaOH (5 mM, 30 s), FCCP (1.0 uM, 50 s), 4 (0, 0.008, 0.04,

0.08, and 4 uM, 90 s) and gramicidin D (1.0 uM, 360 s) to EYPC-LUVs>HPTS in a Nal buffer

(10 mM HEPES, 100 mM Nal, pH 7.0). (D) Same for 6 (0, 200, 400, 600, and 800 pM).
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Figure S10. Combined dose response curves for carriers 2 (¢ <), 4 (A A)and 6 (v V) in the
HPTS (solid) and FCCP (dotted) assays in EYPC-LUVs>HPTS suspended in (A) a NaCl (10
mM HEPES, 100 mM NacCl, pH 7.0), (B) a NaNO3 (10 mM HEPES, 100 mM NaNOs, pH 7.0),
(C) a NaBr (10 mM HEPES, 100 mM NaBr, pH 7.0), and (D) a Nal (10 mM HEPES, 95 mM

Nal, 5 mM NaxS,03, pH 7.0) buffer.
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Figure S11. Fluorescence traces for carriers 2, 4, and 6 in the HPTS assay (A-C respectively)
in anionic EYPG (10%) vesicles at different carrier concentrations. (A) Fractional emission /|
during the addition of NaOH (5 mM, 30 s), 2 (concentration in cuvette with increasing activity:
0, 0.1, 1, 4, 10, 50, and 100 uM, 90 s) and gramicidin D (1.0 uM, 360 s) to EYPG/EYPC-
LUVsoDHPTS in a NaCl buffer (10 mM HEPES, 100 mM NaCl, pH 7.0). (B) Same for 4 (0,
0.02, 0.8, 1, 4, 10, and 100 uM). (C) Same for 6 (0, 100, 400, 500, 600, 700, 800, 900 uM, and

I mM).
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Figure S12. Dose response curves for carriers 2 (), 4 (4) and 6 (V¥) in the HPTS assay in

10% anionic EYPG vesicles as a function of carrier concentration.
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Figure S13. Fluorescence traces for compounds 1, 3, and 7 in the HPTS assay (A-C
respectively) in EYPC-LUVsDHPTS in a NaCl buffer at different carrier concentrations. (A)
Fractional emission /| during the addition of NaOH (5 mM, 30 s), 1 (concentration in cuvette
with increasing activity: 0, 0.4, 0.8, 8, 20, 80, and 400 uM, 90 s) and gramicidin D (1.0 puM,
360 s) to EYPC-LUVsoHPTS in a NaCl buffer (10 mM HEPES, 100 mM NacCl, pH 7.0). (B)

Same for 3 (0, 0.1, 0.4, 0.8, 1, 10, 40 and 80 uM). (C) Same for 7 (0, 0.8, 2, 4, 8, 40, 80, and

400 pM).
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Figure S14. Combined dose response curves for carriers 3 (@) and 7 (M) in the HPTS assay in

EYPC-LUVsoHPTS suspended in a NaCl buffer (10 mM HEPES, 100 mM NaCl, pH 7.0).

4.4. Non-Specific Leakage

To gently stirred, thermostated buffer (1950 pL, 25 °C, 10 mM HEPES, 107 mM NaCl,
pH 7.4) in a disposable plastic cuvette, POPC-LUVOCF (50 pL) were added.S® The time-

dependent changes in fluorescence intensity (/i, Aex= 492 nm, Aem= 517 nm) were monitored
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during the addition of the carrier at 100 s, and the addition of triton X-100 (40 pL, 1.2 % aq) at

t =400 s. Time courses of /; were normalized to fractional intensities /il using equation (S2).
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Figure S15. Change in emission intensity /rel (Aex= 492 nm, Aem= 517 nm) with time during
the addition of 2 (10 mM, A), 4 (1 mM, B) and 6 (10 mM, C) and excess triton X-100 to EYPC

vesicles with internal, self-quenched 5(6)-carboxyfluorescein (CF).
5. Planar Bilayer Conductance Experiment

Conductance experiments were performed in black lipid membranes as previously
described.5® Briefly, black lipid membranes (BLMs) were prepared by painting a solution of
POPC (25 mg/mL) in decane : hexane mixture (1 : 1 volume ratio) on a Teflon sheet with an
aperture of a diameter d = 50 um and a thickness / = 25 pm, mounted on a home-made
electrochemical chamber.5® The Teflon sheet is separating two compartments cis and trans,
where each of them contains 2 M NaCl (10 mM HEPES, pH 7.4). A Ag/AgCl electrode was
connected to each chamber through an agar salt bridge (2M NaCl, 2% Agar). All the electrical
measurements were performed with an Autolab PGSTAT302N potentiostat equipped with a
FRA32 M module and ECD Module for low current recordings and Nova 1.11 software
(Metrohm Ltd, Switzerland). The results were plotted with Igor Pro 7 analysis software
(Wavemetrics, USA). The transporters were added to the cis compartment at negative holding

potentials (zrans side as ground), whereas the final concentration was 200, 300, 460, 500 and
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100 uM for the carriers 4, 6, 7, 1 and 2, respectively. To determine ion selectivities of
transporter 6, 4 and 2, transmembrane currents (/) were measured at different applied voltages
(¥) under asymmetric ionic conditions between the cis and frans compartments. Next the mean
value of the current / response was plotted as a function of the applied voltages V" and the
reversal potentials (V) (which correspond to zero current voltages) were estimated after fitting
the resulted /-7 curves with a polynomial function. Chloride vs sodium permeability ratios
Pc-/ Pya+ were calculated from the reversal potentials (7;) obtained under varied NaCl

concentration gradients by using the Goldman-Hodgkin-Katz (GHK) equation (S4),%°

V;- _ Eln PNa+'[Na+]trans+PC1_'[Cl_]cis (S4)

F Pna+[Natlcis+Pcr=[Cl lerans

where Py,+ and Pg- are the ion permeabilities of sodium and chloride ions, V; is the reversal
potential, /' the Faraday constant, R the gas constant and 7 the temperature in Kelvin. Next,
anion selectivities were determined by measuring the reversal potentials upon exchange of the
buffered NaCl solution in trans compartment with NaX (where X" is NOs", ClOs, SO4>). X
anion vs chloride permeability ratios Px-/ Pc- were then calculated by using the equation

derived from the following GHK equation (S5),

Px-/ Pg- =

[C17]¢i
Cls - SS
[X~ltransexp (%) ( )
Formal gating charges were determined from /-V profiles using the equation (S6)

Zg'e'V)

I = Jo - e(k-—T (86)

where [ is the current (pA), z, is the gating charge, e is the elemental charge, V' is the applied

voltage (V), k is the Boltzmann constant and 7 is the temperature in Kelvin.
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All the values of reversal potentials, calculated permeabilities ratios and gating charges of

carriers 6, 4 and 2 are summarized in Table S1.
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Figure S16. Ion transport characteristics of 6 studied in planar conductance measurements. (A)
Current of 6 with 2 M NaCl cis and 1 M NaCl trans and V(¢) = 0 (0), -25 (90), +25 (180), -50
(240), +50 (380), -75 (420), +75 (500), -100 (600), +100 (700), -125 (800), +125 mV (900 s).
(B) I-V profile of 6 with 2 M NaCl cis and 2 M (O), 1 M (O) or 0.5 M NaCl trans (®). (C)
Same with 2 M NaNOs (O), 2 M NaClO4 (O) or 1 M NaxSOy4 trans (®). (D) Relative ion

permeability of 6 normalized by the largest value of the observed ion permeability.
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Figure S17. Ion transport characteristics of 4 studied in planar conductance measurements. (A)

Current of 4 with 2 M NaCl cis and 1 M NaCl trans and V(¢) = 0 (0), -25 (90), +25 (180), -50
(240), +50 (380), -75 (420), +75 (500), -100 (600), +100 (700), -125 (800), +125 mV (900 s).
(B) I-V profile of 4 with 2 M NaCl cis and 2 M (O), 1 M (O) or 0.5 M NaCl trans (®). (C)
Same with 2 M NaNOs (O), 2 M NaClO4 (O) or 1 M NaxSOy4 trans (®). (D) Relative ion

permeability of 4 normalized by the largest value of the observed ion permeability.
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Figure S18. Ion transport characteristics of 2 studied in planar conductance measurements. (A)
Current of 2 with 2 M NaCl cis and 1 M NaCl trans and V(¢) = 0 (0), -25 (90), +25 (180), -50
(240), +50 (380), -75 (420), +75 (500), -100 (600), +100 (700), -125 (800), +125 mV (900 s).
(B) I-V profile of 2 with 2 M NaCl cis and 2 M (O), 1 M (O) or 0.5 M NaCl trans (®). (C)
Same with 2 M NaNOs (O), 2 M NaClO4 () or 1 M NaxSOy4 trans (®). (D) Relative ion

permeability of 2 normalized by the largest value of the observed ion permeability.
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Table S1. Conductance Characteristics of Anion Transporters.

Entry Cpd® 2 M NaCl cis : 2 M NaCl cis : 2 M NaCl cis :
1 M NacCl trans 0.5 M NaCl trans 2 M NaNO:; trans
Vi Pcr/ v Pcr/ v Pros/
(mV) Prnat € (mV) Prnat € (mV) Pcre
1 6° 11.6 5.0 19 4 31 0.30
+0.5 +0.5 +3 +1 +4 +0.04
2 4 14.5 10.4 25 7 38.8 0.22
+0.2 +0.8 +2 +1 +0.1
3 2¢ 6.0 2.1 9 1.8 23 0.40
+0.5 +0.1 + 1 +0.1 +3 +0.05
Table S1. Continued
Entry  Cpd? 2 M NaCl cis : 2MNaClcis: 2M 7
1 M NaxSOq trans NaClOyq trans
Vb Psos*/ Vb Pcios/
(mV) Pcre (mV) Pcre
1 6° 40 0.21 41 0.21 0.40
+2 +0.02 +4 +0.03 +0.08
2 4 54.1 0.12 15 0.56 0.72
+0.6 +4 +0.08 +0.06
3 2¢ 33 0.28 44 0.18 0.39
+2 +0.03 +4 +0.03 +0.06

“Compounds. See Figure 1 and 2 for structures. "Reversal potentials ¥; which correspond to
zero current voltages as determined from the /-V profiles (Figures 2, S16, S17, S18).
“Permeability ratios in planar bilayer conductance from the GHK equation applied to V; with
NaCl (2 M cis) and NaCl/NaX gradients in trans (where X: NOs", Cl04, SO4*). “Gating charge
as determined by non-linear fitting to equation (S6). °Except z:'s (see d), reported are mean
values + standard deviations obtained from three independent experiments. /Except z,'s (see d),

reported are mean values + standard deviations obtained from two independent experiments.
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6. Computational Data

6.1. Methods

Calculations were performed using the Gaussian09 program,S'? all structures were optimized

with and without bromide and nitrate using M06-2X/6-311G**. The basis set aug cc-pVTZ

was used for heavy atoms such as Br, Se, Sb, Te, 1. For each geometry optimization, frequency

calculations were performed to confirm minima (no negative frequencies). Binding energies

were compensated for the basis set superposition error (BSSE) with the counterpoise method.5!!

6.2. Cartesian Coordinates of Nitrate Complexes
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6.3. Cartesian Coordinates of Bromide Complexes
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6.4. Cartesian Coordinates of lodide Complexes
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