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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Dravet syndrome (DS) is a very severe infantile epilepsy arising in the first year of life, later accompanied by 
autistic behavior and other comorbidities including ataxia, cognitive impairments, and sleep alterations. In 
the 80% of cases, it is caused by haploinsufficiency of SCN1A gene, that encodes for the alpha subunit of the 
voltage-gated sodium channel Nav1.11,2 . Hundreds of different heterozygous point mutations in the gene 
have been identified in affected patients. Nav1.1 is mainly localized in the axonal initial segment (AIS) and 
internodes of GABAergic inhibitory interneurons and it plays a focal role in both genesis and propagation of 
action potentials (APs) in neurons3–6 . Its reduced expression in DS underlines low excitability of those neurons 
and ultimately an unbalance in the excitatory/inhibitory ratio. The final output is a strong seizure 
susceptibility and behavioral alterations that are well recapitulated in DS murine models. Current 
pharmacological treatments for DS are ineffective in completely control convulsive attacks or delaying 
subsequent neurological symptoms, therefore new therapeutic approaches based on boosting Scn1a gene 
expression are being conceived for DS and the recent development of PHP.eB AAVs offers the unprecedented 
opportunity to transduce large areas of the brain by systemic delivery7. We have recently generated a new 
reversible mouse model of DS (Scn1aStop/+)8. In this mouse line the endogenous Scn1a gene is silenced by the 
insertion of a floxed STOP cassette in an intron of the gene; the floxed allele can be reactivated by Cre 
recombinase. Thanks to this model we have proved that both seizures and behavioral alterations can be 
rescued upon re-expression of physiological levels of Scn1a after symptom onset in mice at postnatal day 
30 (P30). The aim of the present project is to exploit this model to restore physiological levels of Nav1.1 
selectively in different neuronal classes whose activity is impaired in DS and assess the consequent effect 
on neuronal activity, seizures and behavioral alterations. These experiments will address the contribution of 
different neuronal classes to the DS phenotype and will also provide information on the most relevant 
neuronal classes to be targeted by gene therapy to achieve symptomatic amelioration. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The PhD candidate will learn to manipulate murine animal models and to make genetic crossings. 
Moreover, he/she will learn to perform surgery for implant of EEG-transmitters and to record and analyze 
EEG activity. He/she will be trained for behavioral studies on Dravet animal models and their relative data 
analysis. Finally, he will learn patch-clamp on brain slices. Basic biochemistry and molecular biology 
techniques will be exploited. 
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