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Supplementary Discussion 

 

Nomenclature for Periodic Paralyses 

The classic periodic paralyses include Hyperkalemic Periodic Paralysis (HyperPP), Hypokalemic Periodic 

Paralysis, and Paramyotonia Congenita1. Mutations that cause Normokalemic Periodic Paralysis were discovered 

much later2, and there remains disagreement about the name for this syndrome because it does not describe the 

symptoms and differential diagnosis of all patients well. In HyperPP, HypoPP, and NormoPP, potassium 

sensitivity is a key diagnostic feature, and the names Potassium-sensitive HyperPP, Potassium-sensitive HypoPP, 

and Potassium-sensitive NormoPP have been suggested to be more accurate descriptions of the phenotypic 

characteristics3,4. Because this nomenclature remains an area of active discussion in clinical neurology, we have 

used the shorter traditional names for these syndromes here as they are the most familiar to a broad range of 

readers.  

 

Functional Properties of NaVAb/R2G, NaVAb/R2S, and NaVAb/R3G 

Although virally infected High-Five cells expressed high levels of NaVAb/R2G for structure determination, we 

were unable to record substantial sodium currents in these cells. NavAb/WT activates at very negative potentials 

and enters a slow inactivated state from which recovery is very slow5. It is likely that the voltage dependence of 

inactivation has been shifted to negative membrane potentials, inactivating all of the NaVAb/R2G channels, as we 

have found for other site-directed NaVAb mutants. NaVAb/R2S is the HypoPP mutant having the most similar in 

amino acid side chain to NaVAb/R2G, so we chose it for functional characterization of a reconstituted R2 mutant 

gating pore. Consistent with the idea that mutations at R2 cause negatively shifted gating, NaVAb/R2S activated 

and inactivated at a very negative membrane potential, and a holding potential of -200 mV, at the negative limit of 

cell stability, was required to study central pore currents reliably (Fig. 1a). The activation of central pore current 

was first observed at ~ -130 mV and reached saturation at ~ -60 mV (Fig. 1a). Steady state inactivation of the 

NaVAb/R2S construct could not be studied because long times at -200 mV during the repeated pulse protocols 

required to measure steady state inactivation caused cell damage. NaVAb/R3G activated at more positive 

membrane potentials, with initial inward current measured at ~ -50 mV and saturation at ~ +10 mV (Fig. 1d).  We 

observed previously that substitutions at R3 cause a large positive shift in the voltage dependence of activation6, 

consistent with these results. Because of this positive shift, we were able to use a holding potential of -160 mV 

and measure steady state inactivation of NaVAb/R3G (Fig. 1d).  

 

Amplitude of Gating Pore Current 

In our previous studies of gating pore current in NaV1.2/R2G, we found that the gating pore current was ∼1% of 

the central pore current7. The large difference in amplitude of central pore current and gating pore current makes 

accurate estimation of their ratio difficult. In a few cases where we were able to measure central pore currents and 

gating pore currents of NaVAb from the same cell, the ratio of the amplitude of Igp measured at +50 mV compared 



to INa of the central pore measured at 0 mV was 0.068 ± 0.010 (n=5). Since NavAb is a homotetrameric channel, 

there are four gating pores and one central pore; therefore, the ratio per VS is 0.017 or 1.7%. This value is very 

close to the estimate for mammalian sodium channels7,8. 
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