






































 
 
Figure 1–figure supplement 3. (A, B) Representative I-V relationships of currents 
recorded in indicated conditions showing the shift of reversal potentials when the bath 
(intracellular) solution was switched from 150 mM NaCl to 150 mM NaI. (C) Scatter plot 
of the change of reversal potentials (ΔErev) when solution was switched from 150 mM 
NaCl to 150 mM NaI. Because the interpretation methods for bi-ionic condition were not 
applicable here, we did NOT perform statistics and instead showed the values directly. 
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Figure 2.  TMEM16F Q559K_E667Q current is Cl--selective in 1 mM Ca2+ despite 
being half activated. (A) Representative recordings of TMEM16F Q559K_E667Q in 
different Ca2+ concentrations. The recording protocol was the same as in Figure 1A. (B) 
Dose-response curves for Ca2+-activation of Q559K_E667Q. The gray dotted line 
represents the curve for Q559K after 1 mM Ca2+, replotted from Figure 1C. (C) 
Representative I-V relationships of Q559K_E667Q recorded in indicated conditions. The 
recording protocol was the same as in Figure 1E. (D) Scatter plot of reversal potentials 
(Erev) obtained from traces as in C. The gray values were replotted from Figure 1G for 
comparison. 
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Figure 3. The shift of ion selectivity is preserved despite TM6 conformational 
fixation. (A) Representative trace of G615A recorded with a voltage family protocol. 
The current recorded at +100 mV is highlighted for comparison. (B) Averaged G-V 
relationships of G615A currents. The method for data analysis was the same as that for 
WT in 15 µM Ca2+. The two traces for Q559K were replotted from Figure 1_Supplement 
2D. (C) Representative I-V relationships of Q559K_G615A recorded in indicated 
conditions. (D) Scatter plot of reversal potentials (Erev) obtained from traces as in C. P 
values were determined with Sidak's multiple comparisons following two-way ANOVA. 
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Figure 3–figure supplement 1.  (A) Alignment of TM6 sequences of TMEM16A and 
TMEM16F. The numbering for TMEM16A represents the isoform as used by Peters, C 
et al. (18). (B, D~F). Representative traces of TMEM16F mutants recorded in 15 µM 
Ca2+ with a voltage family protocol as in Figure 1_Supplement 2. Currents recorded at 
+100 mV are highlighted for comparison. (C, G) Averaged G-V relationships of indicated 
TMEM16F mutants. The method for data analysis was the same as that for WT in 15 
µM Ca2+. The traces for WT and G615A were replotted from Figure 1_Supplement 2D 
and Figure 3B.  
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Figure 4. The shift of ion selectivity is preserved when current is activated by Zn2+ 
(A) Representative recordings of WT TMEM16F current in response to indicated 
concentrations of Zn2+ and Ca2+. (B) Scatter plot showing the current magnitudes 
activated by indicated concentrations of Zn2+ and Ca2+ normalized to those by 1 mM 
Ca2+ respectively before and after prolonged treatment of 1 mM Ca2+, suggesting that 
Zn2+ activation was also desensitized. Two-way ANOVA suggests there is no significant 
difference between the two activators, but there is significant difference before and after 
1 mM Ca2+. (C, D) Representative I-V relationships of WT and Q559K recorded in 
indicated conditions. The currents were recorded with the same protocol as in Figure 
1E, F. (E) Scatter plot of reversal potentials (Erev) obtained from traces as in C and D. P 
values were determined with Sidak's multiple comparisons following two-way ANOVA. 
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Figure 4–figure supplement 1. (A) Representative recordings of WT TMEM16F 
current in response to multiple applications of Zn2+. (B) Averaged current magnitudes 
measured at arrowed time points normalized to the respective initial magnitudes (I0), 
indicating that Zn2+-inactivation is reversible, not due to PIP2 depletion. (C) 
Representative recordings of WT TMEM16F current showing Ca2+ activation is not 
desensitized by Zn2+-treatment, although the activation is slower. (D) Averaged time 
constants for Ca2+-activation. The time constants were obtained by fitting the activation 
trace with a two-term exponential curve. 
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Figure 5. Ion selectivity is shifted with the change of intracellular NaCl 
concentration. (A) Representative I-V relationships of WT and Q559K recorded in 
indicated conditions. The currents were recorded with the same methods as in Figure 
1E, F. Notice NOT to directly compare the shift of Erev because the intracellular NaCl 
concentrations are varying. (D) Scatter plot showing the permeability ratio (PNa+/PCl-) 
calculated from the shift of reversal potentials (ΔErev) obtained from traces as in A, B 
and C. P value for WT was determined with Wilcoxon test. P values for Q559K were 
determined with Sidak's multiple comparisons following two-way ANOVA. 
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Figure 6. Synergy between Ca2+ and depolarization in shifting ion selectivity. (A) 
Recording methods. Briefly, the excised patch was held at +40 to +160 mV with an 
increment of 40 mV  ("condition potentials") followed by a hyperpolarizing ramp from 
+80 mV to -80 mV (-2 V/s), and the reversal potentials were recorded in various Ca2+ 
concentrations. (B~D) Representative I-V relationships of currents recorded in indicated 
conditions. (E) Scatter plot of the change of reversal potentials (ΔErev) when solution 
was switched from 150 mM NaCl to 15 mM NaCl. For TMEM16A and WT TMEM16F, P 
values were determined with one-way ANOVA. For TMEM16F Q559K, two-way ANOVA 
shows P < 0.0001 across voltages, P < 0.001 across Ca2+ concentrations, and P < 
0.001 in their interaction.  
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Figure 6–figure supplement 1. (A) Representative I-V relationships of TMEM16A 
K584Q currents recorded in indicated concentrations of Ca2+ in 15 mM NaCl bath 
solution. (B) Scatter plot of the change of reversal potentials (ΔErev) when solution was 
switched from 150 mM NaCl to 15 mM NaCl. P values were determined with Sidak's 
multiple comparisons following one-way ANOVA. 
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Figure 7. WT TMEM16F is transiently Cl--selective in response to high 
cytoplasmic Ca2+. (A, B) Representative I-V relationships of wild-type TMEM16F 
currents recorded with whole-cell configuration in indicated bath solution. NMDG: N-
methyl-D-glucamine; Gluc: gluconate. (C) Scatter plot of the change of reversal 
potentials (ΔErev) from recordings as in A and B. Due to the potentially varying PNa+/PCl-, 
we did NOT perform statistics or use them to calculate ion permeability ratios. (D) 
Representative recordings of WT TMEM16F held at +80 mV with a hyperpolarizing 
ramp (-1 V/s) once every 5 seconds.  (E) Representative I-V relationships of currents 
recorded at arrowed time points. (F) Scatter plot of the reversal potentials (Erev) at 
arrowed time points. P values were determined with Tukey's multiple comparisons 
following one-way ANOVA. (G) Diagrams showing the synergy between intracellular 
Ca2+ and membrane depolarization in shifting ion selectivity via altering the electrostatic 
field along the permeation pathway 
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