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Supplemental Table 1: Effect of NaVSp1 S4-S5L mimicking peptides on NaVSp1 current 
density and activation curve. Mean ± sem peak current densities recorded at +30 mV, in COS-7 
cells co-transfected with NaVSp1 and the indicated peptide. Mean ± sem half-activation potential 
and slope of the activation curves, obtained using the activation protocol shown in Figure 2. 
Mann-Whitney tests for current densities and Student’s t-tests for activation parameters (V0.5 and 
K). 
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Supplemental Table 2: Effect of NaV1.4 S4-S5L mimicking peptides on NaV1.4 current 
density and activation/inactivation curves. Mean  ± sem tail current densities recorded at 
0 mV, in COS-7 cells co-transfected with hNaV1.4, hNaVß1, and the indicated peptide. Half-
activation/inactivation potentials and slopes of the activation/inactivation curves, obtained from 
tail currents, using the protocols shown in figures 5,6,7,8 and suppl. figures 6,7,8,9. Mann-
Whitney tests for current densities and Student’s t-tests for activation parameters (V0.5 and K). 
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Supplemental Figure 1: Effect of NaVSp1 S4-S5L mimicking peptides on NaVSp1 activation and 
inactivation kinetics. Left: mean ± sem time to peak of the sodium current measured at various 
potentials. Right: mean ± sem NaVSp1 inactivation time constant, obtained from a 
monoexponential fit of the inactivating current (n=7-10). 
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NavSp1 leak current at -90 mV
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Supplemental Figure 2: Effect of NaVSp1 S4-S5L mimicking peptides on NaVSp1 current 
measured at -90 mV.
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Supplemental Figure 3. Alignment of NaVSp1, NaVMs and NaVAb channels indicating the 
interacting S4-S5L (blue) and S6T (yellow) amino-acids in the NaVMs open state and the 
interacting S4-S5L (magenta) and S6T (orange) amino-acids in the NaVAb closed state. Figure 
extracted from ref. 16 and modified. Arrows indicate residues that were selected for mutagenesis 
experiments presented in figures 3 and 4. 
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Supplemental Figure 4: Effect of domain I, II, III and IV (A, B, C and D) S4-S5L mimicking 
peptides on NaV1.4 activation and inactivation kinetics. Left: mean ± sem time to peak of the 
sodium current measured at various potentials. Right: mean ± sem NaV1.4 inactivation time 
constant, obtained from a monoexponential fit of the inactivating current (n=6-43).
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Supplemental Figure 5: Original Western blot panels corresponding to Figure 9. Nav1.4, TransR and GAPDH proteins were 
detected on the same corresponding membranes. The membranes were cut in three pieces directly after the transfer. The boxes 
represent the bands shown in figure 9.
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Supplemental Figure 6. Effect of S4-S5L mimicking peptides of domain I on NaV1.4 inactivation 
curve. A: representative, superimposed recordings of the NaV1.4 current in presence or absence of domain 
I S4-S5L(+3). Inset: voltage protocol used (pre-pulse: 500 msec, test-pulse 20 msec to 0 mV, one sweep 
every 4 s). B: Steady-state channel availability curves for Nav1.4 channels. Data are mean normalized 
peak current (I/Imax) measured at 0 mV versus pre-pulse voltage. C & D: Mean ± sem of NaV1.4 half-
inactivation potential (V0.5; C) and inactivation slope (K; D), in COS-7 cells co-transfected with NaV1.4, 
NaVß1, and the indicated peptide. *, p < 0.05 vs. both controls. 
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Supplemental Figure 7. Effect of S4-S5L mimicking peptides of domain II on NaV1.4 inactivation 
curve. A: representative, superimposed recordings of the NaV1.4 current in presence or absence of domain 
II S4-S5L(+3). Inset: voltage protocol used (pre-pulse: 500 msec, test-pulse 20 msec to 0 mV, one sweep 
every 4 s). B: Steady-state channel availability curves for Nav1.4 channels. Data are mean normalized 
peak current (I/Imax) measured at 0 mV versus pre-pulse voltage. C & D: Mean ± sem of NaV1.4 half-
inactivation potential (V0.5; C) and inactivation slope (K; D), in COS-7 cells co-transfected with NaV1.4, 
NaVß1, and the indicated peptide. 
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Supplemental Figure 8. Effect of S4-S5L mimicking peptides of domain III on NaV1.4 inactivation 
curve. A: representative, superimposed recordings of the NaV1.4 current in presence or absence of domain 
III S4-S5L(0). Inset: voltage protocol used (pre-pulse: 500 msec, test-pulse 20 msec to 0 mV, one sweep 
every 4 s). B: Steady-state channel availability curves for Nav1.4 channels. Data are mean normalized 
peak current (I/Imax) measured at 0 mV versus pre-pulse voltage. C & D: Mean ± sem of NaV1.4 half-
inactivation potential (V0.5; C) and inactivation slope (K; D), in COS-7 cells co-transfected with NaV1.4, 
NaVß1, and the indicated peptide. *, p < 0.05 vs. both controls. 
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Supplemental Figure 9. Effect of S4-S5L mimicking peptides of domain IV on NaV1.4 inactivation 
curve. A: representative, superimposed recordings of the NaV1.4 current in presence or absence of domain 
IV S4-S5L(+3). Inset: voltage protocol used (pre-pulse: 500 msec, test-pulse 20 msec to 0 mV, one sweep 
every 4 s). B: Steady-state channel availability curves for Nav1.4 channels. Data are mean normalized 
peak current (I/Imax) measured at 0 mV versus pre-pulse voltage. C & D: Mean ± sem of NaV1.4 half-
inactivation potential (V0.5; C) and inactivation slope (K; D), in COS-7 cells co-transfected with NaV1.4, 
NaVß1, and the indicated peptide. 
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Supplemental Figure 10. Effect of the combination of two activating S4-S5L mimicking peptides on 
NaV1.4 inactivation curve. A: representative, superimposed recordings of the NaV1.4 current in presence 
or absence of the indicated peptides. Inset: voltage protocol used (pre-pulse: 500 msec, test-pulse 20 msec 
to 0 mV, one sweep every 4 s). B: Steady-state channel availability curves for Nav1.4 channels. Data are 
mean normalized peak current (I/Imax) measured at 0 mV versus pre-pulse voltage. C & D: Mean ± sem 
of NaV1.4 half-inactivation potential (V0.5; C) and inactivation slope (K; D), in COS-7 cells co-transfected 
with NaV1.4, NaVß1, and the indicated peptides. *, p < 0.05 vs. both controls. 


