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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 often accompanied 
by autistic behavior and other comorbidities including ataxia, cognitive impairments. 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. 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. In many patients, conventional antiepileptic therapies are not 
effective; therefore, many laboratories are working to set innovative disease modifying therapies that may 
also ameliorate behavioral alterations. In particular, a series of alternative strategies aiming to rescue the 
haploinsufficiency of Scn1a gene by boosting the expression of the wild-type allele of the gene are being 
developed 7–11. 
We have already set an approach to boost Scn1a gene transcription based on activatory CRISPR 
(clustered,regularly interspaced, palindromic repeats) in which a nuclease defective Cas9 (dCas9) has been 
fused to multiple VP16 transcriptional activation domains and has been targeted to Scn1a promoter by a 
specific sgRNA. This system can specifically activate Scn1a gene transcription and upregulate Nav1.1 protein 
level in Dravet mutant neurons and induce a recovery of GABAergic interneuron firing and an amelioration of 
thermic induced seizures8. In parallel to that, in the present project we aim to develop a novel gene therapy 
for DS based on Scn1a gene upregulation mediated by artificial transcription (ATFs) factors of eukaryotic origin, 
in order to overcome immunological issues related to long term expression of Cas9 protein in vivo. We will 
design ATFs targeting Scn1a gene promoter and deliver them in vivo in a mouse model of DS employing adeno 
associated viral vectors (AAV). The efficacy of the treatment will be tested both before (preventive therapy) 
and after the development of DS symptoms. 

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

The PhD candidate will first work in vitro to design and optimize ATFs targeting the regulative region of Scn1a 
gene acquiring ability to manipulate DNA and generate primary neurons and viral vectors. Then he/she will 
learn to manipulate murine animal models, 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 relative 
data analysis. Finally, he will learn patch-clamp on brain slices. Biochemistry and molecular biology 
techniques will be exploited for assessing the expression level of Scn1a. 
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