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Figure S4.  pH dependence of current and F amplitudes. pH of half-maximal amplitude (pH50; A) and Hill coefficient (B) of F and 
current activation and SSD, obtained from analyses as shown in Fig. 5 (A and B); n = 4–8. The conditioning pH in activation experiments 
was 7.8. The exposure period to the conditioning pH in SSD experiments was 40 s, and the stimulation pH in these experiments was pH 
6. Error bars represent SEM.
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Figure S5.  The kinetics of recovery depend exclusively on the conditioning pH to which the solution is returned. (A and B) Representa-
tive current and fluorescence traces from oocytes expressing K133C. In these experiments, the pH was changed to different condition-
ing pH values after the pH 6.0 stimulation (A), or different stimulation pH values were applied and channels were exposed to pH 7.4 
after the stimulation (B). (C and D) The time constant of the F recovery is shown for the conditions illustrated in A and B. (E) Time 
course of ASIC1a current recovery at three different conditioning pH values (7.3, 7.4, and 7.6) as a function of time. The time constants 
determined from exponential fits to the current recovery were 3.25 ± 0.44 s (pH 7.3), 2.32 ± 0.18 s (pH 7.4), and 0.70 ± 0.07 s (pH 7.6). 
The experiments were performed as described in the legend of Fig. 7; n = 3. Error bars represent SEM.
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Figure S6.  Quenching experiments with iodide. The fluorescence was measured in the absence/presence of iodide at both pH 7.4 and 
6. Quenching solutions were prepared by replacing 100 mM Cl with the same concentration of I. (A) Current and F traces from an 
experiment with E113C. (B) The ratio R = F(I)/F(Cl) is shown at pH 6.0 (open bars) and pH 7.4 (closed bars). (C) The ratio of RpH7.4 
/RpH6.0 is shown for the three mutants. **, RpH7.4 / RpH6.0 different from 1 (P < 0.01); n = 4–7. The error bars represent SEM.
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Figure S7.  Current and F traces of double mutants. Current and F traces from representative experiments are shown for the mutants 
Q134C/W233V (A),  I137C/W233V (B), and H110/W233V (C). The small F peaks  in A and B are artifacts caused by  the solution 
change.
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Table S1 
Test for intrinsic pH dependence of fluorophores

Mutant Ratio (%) F/F desensitized-to-open/F/F 
closed-to-open protocol

D78C 1.6 ± 0.6

V80C 8.1 ± 3.2

K105CCa 9.0 ± 1.6

H110Ca 3.6 ± 1.7

E113C 9.4 ± 2.2

K133C 9.7 ± 3.0

Q134C 11.4 ± 2.5

L135CCa 11.4 ± 3.5

E136C 23.7 ± 2.2

I137Ca 3.3 ± 1.0

L138Ca 14.8 ± 2.6

E235C 9.3 ± 1.8

I281CCa 5.3 ± 1.7

T289CC 20.1 ± 3.9

V293CCa 6.6 ± 0.5

V354CC 15.8 ± 1.5

E355C 7.9 ± 2.7

K388CCa 15.4 ± 3.4

K392CCa 1.2 ± 0.7

E427C 9.6 ± 3.1

The ratio of  the F/F of  the desensitized-to-open protocol (i.e., pH 6.9 
to 6)/F/F of the closed-to-open protocol (pH 7.4 to pH 6) is shown as 
a percentage (n = 4 ± SEM). For most mutants,  this ratio was measured 
using the two fluorophores Alexa Fluor 488 and CF488. The fluorophore 
yielding  the  lower  ratio was  subsequently used  for  the experiments and 
its  ratio  (as  a percentage)  is  indicated  in  this  table. Mutants  labeled by 
CF488 are marked with C. Alexa Fluor 488 was used for all the remaining 
mutants.
aIn these mutants, the desensitized-to-open protocol was carried out at pH 
6.8 and 6.


