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Introduction
To date, most molecular characterizations of mutant Nav1.1 proteins have focused on how they affect mean values of different electrophysiological properties (EPs). However, it is unlikely that neurons are affected by the mutations similarly. Our working hypothesis is that genetic mutations can cause disease by changing the population diversity of specific protein characteristics. 

Methods
A literature review was performed to identify twelve research papers that described the effects of SCN1A mutations on EPs of mammalian cells in vitro. The reported N, mean, and SD were tabulated in a new database for the following EPs: Vhalf and slopes of activation and inactivation (fast and slow), peak current density, and time constants (fast and slow). Significance between means and SD’s of wild-type and mutant groups were calculated using independent-sample t-test and Bartlett tests via Scipy library of Python 3.7.  

Results
Fourteen SCN1A mutations were analyzed. While all of them resulted in changes in the mean value of at least one electrophysiological parameter, only 9 caused changes in the SD. 20% of the mutations increased the SD of the slope for the Vactivation, and 27% increased the SD for the fast inactivation slope. In contrast, the SD values for activation and fast inactivation Vhalf were not affected by the mutations, while the mean values frequently were. 60% of mutations that caused a loss of function and resulted in reduced current density also caused a change in variance. However, for half of the mutations the change was a decrease in population variability. Finally, one mutation caused a reduction of SD of the fast time constant for recovery from inactivation. 

Conclusion
A thorough understanding of the mechanisms of neuronal network dysfunction, as seen in epilepsy or migraine, will require accounting for the behavior variability at the population level. Future studies will include computational modeling to better understand the consequences of the changes in SD values documented. 
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