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Fig. S1 Calculation and evaluation of onset and offset time constants. 
a: The 1st, 2nd, and 3rd pulse-evoked currents recorded in 7 cells throughout the 3PT experiment, before (blue traces), during 
(dark to light red traces), and after (light gray to black traces). Scale bar: 1 nA, 1 ms. 
b Peak amplitude plots for the currents shown above. Each of the three pulse-evoked currents are normalized to its own control. 
The effect of slow inactivation was estimated by fitting the sum of an exponential and a linear component to the first 6 and last 
3 points of 1st pulse-evoked current amplitudes in each cell (shown by thin lines). 
c The same traces after correction for slow inactivation. 
d Exponentials fitted to the curves shown in panel c. 
e Onset time constants plotted against offset time constants. Wherever the offset was fit by a biexponential function, fast and 
slow components are shown by dark and light colors, respectively, the size of circles indicating their respective contribution. 
(Third pulse-evoked amplitudes were adequately fitted with monoexponential function in each cell.) If one supposed a single-
step binding reaction, the ratio of onset and offset time constants would correspond with the extent of inhibition. For example 
90 % inhibition would correspond with a tenfold difference between onset and offset rates (marked by a dotted line), a 50 % 
inhibition would correspond with a twofold difference (dashed line), and approaching minimal inhibition the onset rate would 
approach the offset rate (solid line). It is clear that time constants did not correctly reflect the extent of observed inhibition, for 
example 1st pulse-evoked currents were inhibited by 15.2 ± 3.6 %, while fast and slow time constants indicated >50 % and >90 
% inhibition, respectively. 
f Apparent affinity (IC50) values calculated from the inhibited fraction were plotted against IC50 values calculated from time 
constants (see Methods). Time constants clearly revealed higher apparent affinity, indicating that a large part of binding site 
occupancy did not translate into effective inhibition. Size and color of circles indicate contribution of exponential components 
as in panel e.  
g to l The same data as in panels a to f, for n = 9 cells expressing F1579A mutant channels. 
Offset was monoexponential in 7 out of 9 cells in the case of 1st and 2nd pulse-evoked current amplitudes, and in 4 out of 9 cells 
in the case of 3rd pulse-evoked current amplitudes. In the rest of the cells a slow component was also detectable. Note that the 
difference between inhibition-derived IC50 values and time constant-derived IC50 values was much less than in WT channels, 
suggesting that a much larger part of binding site occupancy translated into inhibition, i.e., non-blocking inhibition had a minor 
contribution.  
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Fig. S2 The search space for riluzole docking. The box (black) was defined in PyMOL using Autdock/Vina plugin and included the 
central cavity, the cytosolic region below this cavity and a region of the selectivity filter. Side (a) and top (b) views of the protein 
and box are shown. Sticks and balls: F436 (teal), F1284 (blue), and F1586 (red); green, cyan, orange and marine: domains I to IV 

of NaV1.4 subunit alpha; white cartoon: subunit beta-1. 

.CC-BY-NC 4.0 International licensewas not certified by peer review) is the author/funder. It is made available under a
The copyright holder for this preprint (whichthis version posted May 5, 2020. . https://doi.org/10.1101/2020.05.05.078071doi: bioRxiv preprint 

https://doi.org/10.1101/2020.05.05.078071
http://creativecommons.org/licenses/by-nc/4.0/

