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Accelerated discovery of new epilepsy genes 
Increased rate DNA-diagnosis (40-70%) 

Helbig and Tayoun. Mol Syndromology 2016 



Chronology of antiseizure drugs over the past 150 
years 



Chronologie van 150 jaar anti-epileptica 

~30% remains refractory to 
treatment 
 
~88% of patients suffer from side 
effects 
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Important to predict functional effect 
SCN8A mutation for treatment options 

Wagon and Meisler. Front. Neur. 2015 
Boersma et al. Neurotherapeutics. 2016  

Table Meisler review 







The promise of Precision Medicine: Repurposing drugs 

~30% remains refractory to treatment 
 
~88% of patients suffer from side effects 



What’s in it for common epilepsy? 

• Insight in biology 

• Clinical Biomarkers 

• Pleiotropy 

• Drug Targets 

 

People with epilepsy People without epilepsy 

Compare 
Common  
Variants 

Genome-Wide 
Association Study 





GWAS to identify drug targets 

• Prioritized genes are enriched for known epilepsy 

genes (OR = 61.4, p= 1.3x10-5) 

• 13 out 24 licensed anti-epileptic drugs target one of 

the prioritized genes (OR = 101.2, p=5.7x10-7) 

• 166 FDA approved drugs target one of the prioritized 

genes 





Batten disease 

• Age at onset 2-10 years 

• Neurodegenerative disorder, resulting in vision 

problems and seizures 

• Recessive genetic disorder, associated with mutation in 

lysosomal genes 

• Example is CLN7, a member of Ceroid-Lipofuscinosis 

Neuronal Protein genes, that have critical function in 

lysosomes 

 

 



Batten disease 



Gene therapies for Dravet syndrome 

(c) Dracaena Report  | Dravet syndrome pipeline 2019 



Gene therapies for Dravet syndrome 

(c) Dracaena Report  | Dravet syndrome pipeline 2019 



Wykes et al Neuropharmac 2018 



Gene modulation 
increasing expression of NaV1.1 <> inhibiting expression of 

NaV1.6 



Gene modulation in zebrafish 
increasing expression of NaV1.1 



From zebrafish to human 

Patient-derived iPSC Patient-derived brain 

organoids 
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