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Introduction: Even with major technical advances in sequencing analysis, interpreting the clinical 

significance of genetic variants found in molecular tests can be challenging. This is particularly 

problematic for variants of unknown significance (VUS), which comprises mostly missense 

mutations and variants located within splice sites. Recent studies have postulated that one of the most 

reliable considerations in the interpretation of VUS is establishing its frequency in control populations 

[1]. In the present study, we carried out a comprehensive meta-analysis of previously described 

SCN1A mutations in Dravet syndrome (DS) patients, along with ones found in our cohort, and 

assessed the presence of missense mutations in databases of different populations. 

 

Materials and Methods: To expand our data on SCN1A mutations in DS patients for further analysis, 

we performed an updated meta-analysis of published studies. Literature search was performed on 

Pubmed (https://www.ncbi.nlm.nih.gov/pubmed/) up to December 2017. We conducted a systematic 

review of SCN1A mutations that were publicly available. We interrogated four different databases of 

individuals from diverse populations to measure the allele frequency of the SCN1A missense 

mutations reported in DS patients: BipMed (http://bipmed.org/), NHLBI Exome Sequencing Project 

(ESP) (http://evs.gs.washington.edu/EVS/), gnomAD (http://gnomad.broadinstitute.org/) and 1000 

Genomes (http://www.internationalgenome.org/). 

 

Results: The compilation of SCN1A mutations reported in the literature, in addition to those identified 

in our laboratory, revealed a total of 910 potentially deleterious nucleotide variants in patients with 

DS. Of these, 45.9% (418/910) are missense mutations. We identified 28 of the 418 SCN1A missense 

mutations in the databases of individuals from different populations. Two variants (c.1811G>A and 

c.5782C>G) are present in all four databases, and they are the only DS-related variants that have 

allele frequencies higher than 1% in any of the populations investigated. Both are also the only 

variants found in the Brazilian population database (BipMed), with allele frequencies of 

approximately 0.5%. 

 

Discussion: We observed that few SCN1A missense mutations reported in DS patients are present in 

population databases, thus showing that the mutations in SCN1A associated with DS are extremely 

rare in the general populations. Only two of them have allele frequencies higher than 1% in at least 

one population and they are present in all four population databases. In addition, a recent study 

critically re-evaluated these variants regarding their pathogenicity and considered them benign [2]. 

Therefore, one cannot rule out the possibility of non-pathogenic SCN1A variants erroneously reported 

as associated with DS. We also noticed that populations of non-European ancestry are still 

underrepresented in the databases, affecting the interpretation of variants present in individuals from 

not well represented ethnicities. 

 

Conclusion: In our meta-analysis, we observed many VUS among the changes described in patients 

with DS, highlighting the necessity of using complementary tools for analysis such as population 

database investigation to better characterize these variants. However, we observed that some 

ethnicities remain underrepresented in population databases. Therefore, initiatives as the BipMed are 

important to enhance genomic data available from different ancestry groups. 
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