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Abstract 
SUMOylation is a post-translational modification essential for neuronal physiology. 
Alterations in SUMOylation are associated with neurodevelopmental disorders such as 
intellectual disability (ID). Oligophrenin-1 (OPHN1) is a novel SUMO target in the brain. 
Mutations in Ophn1 gene are associated with ID. Among them, a novel mutation identified 
in patients localizes near the SUMOylation site of OPHN1 raising hypotheses that this 
mutation may alter the sumoylation of OPHN1 and, thus, participates in the development of 
ID by altering the synaptic function of OPHN1. In this project, we will investigate the impact 
of SUMOylation on OPHN1-dependent neuronal processes such as dendritic spine 
maturation and AMPA receptor trafficking on primary neuronal cultures and neurons 
derived from human induced pluripotent stem cells (hIPSCs). We will also evaluate whether 
restoration of proper OPHN1 sumoylation can ameliorate the neuronal alterations 
associated with this mutation. 
 
Main technical approaches 
The project requires several techniques including: 
- biochemistry; 
- molecular biology;   
- confocal imaging; 
- live cell imaging; 
-super resolution microscopy. 
 
The ideal candidate will work on: 
- Primary neuronal cultures derived from transgenic mouse models; 
-  neurons derived from human induced pluripotent stem cells (hIPSCs). 
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Type of contract 

Scholarship of € 21.000 gross per year awarded by Istituto Clinico Humanitas. This sum is 

subject to IRPEF income tax and exempt from social security contributions.  

Borsa di studio pari a € 21.000 annui lordi erogata da Istituto Clinico Humanitas. Importo 
soggetto a tassazione IRPEF ed esente da contribuzione previdenziale. 
 

 


