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SLC6A1 GENE

• Encodes instructions for GABA transporter 1 (GAT1)

• Removes GABA from synaptic cleft
 Major inhibitory neurotransmitter in the brain

GAT1

GABA

Credit: studyblue.com
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SLC6A1-RELATED DISORDERS

• First implicated in neurological disease by Carvill et al. 2015
 6 individuals with MAE with pathogenic SLC6A1 variants

 4% of individuals with MAE explained by SLC6A1
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SLC6A1-RELATED DISORDERS

• Follow up study by Johannesen et al. 2018
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SLC6A1-RELATED DISORDERS

• As of November 2018:
 48 individuals published in the literature

 41 unique SLC6A1 variants reported in HGMD

 39 (likely) pathogenic SLC6A1 variants in ClinVar

 Phenotypic spectrum has expanded beyond Epilepsy with 
Myoclonic-Atonic Seizures (MAE/Doose syndrome)

 What do SLC6A1-related disorders look like now? 
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PHENOTYPIC FEATURES - EPILEPSY

• Epilepsy is present in 81% of individuals
 Median age of onset 24 months (range 5m – 7y)

 65% of individuals become seizure free
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PHENOTYPIC FEATURES - EPILEPSY

• Generalized seizure types predominate
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PHENOTYPIC FEATURES - DEVELOPMENT

• Developmental delays in 91% of individuals

• No correlation between seizure control and developmental 
outcome 3%
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OTHER NEUROLOGICAL FEATURES
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SLC6A1 GENETIC SPECTRUM

• 39 (likely) pathogenic variants reported in ClinVar

• 41 variants reported in HGMD

• Altogether 62 unique SLC6A1 variants reported
 Most commonly reported variant c.863C>T; p.(Ala288Val)
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SLC6A1 GENETIC SPECTRUM
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GENOTYPE-PHENOTYPE CORRELATIONS?

• Not explored in the published literature

• Based on available data, no correlation between genotype and 
phenotype
 Systematic studies of genotype-phenotype correlations needed

 Correlation between function and phenotype? 
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SUMMARY

• Childhood-onset generalized epilepsy in 80%
 Median onset 24 months
 Most common seizure types: absence (typical and atypical), atonic
 >60% Epilepsy with Myoclonic-Atonic Seizures (MAE, Doose syndrome)
 Seizures can usually be well-controlled with AEDs

• Developmental delay in >90%
 Often apparent before seizure onset
 Most often mild to moderate developmental impairment

• Ataxia and coordination difficulties in 30%

• Autism spectrum disorders in 25%

• No clear genotype-phenotype correlations
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