
DOTTORATO DI RICERCA IN BIOLOGIA CELLULARE E DELLO SVILUPPO 

40° Cycle 

Project proposal for a PhD scholarship  
 

Main research line/secondary research line 
 

 

Title of the research:  
Targeting endoplasmic reticulum (ER) stress and the «gut-brain axis» in model systems 
for Autism Spectrum Disorders: the potential therapeutical role of Glucocorticoids 
 

Supervisor:  
Antonella De Jaco 
antonella.dejaco@uniroma1.it 
 
Summary (max 500 words) 
 
Autism Spectrum Disorders (ASDs) are neurodevelopmental conditions frequently 
accompanied by gastrointestinal (GI) disorders such as Crohn’s disease and ulcerative 
colitis. These comorbidities suggest a strong link between the brain and the gut. One of 
the best-characterized monogenic models of ASD is the Neuroligin3 (NLGN3) R451C 
mouse, which presents behavioral-like manifestations, neurotransmission alterations and 
GI symptoms as reported for ASD patients.  
We have shown that both in vitro and in vivo, the R451C mutation leads to NLGN3 
misfolding and endoplasmic reticulum (ER) retention, with consequent ER stress and 
activation of the Unfolded Protein Response (UPR).  
In the Enteric Nervous System (ENS), NLGN3 expression has been reported at the 
messenger level and we aim to assess protein levels in WT and the R451C NLGN3 mice 
and whether ER stress can disrupt gut function and microbiota. We have shown selective 
Glucocorticoids (GCs), Dexamethasone (DEX) and Prednisone (PRED), rescue NLGN3 
cellular trafficking and reduce ER stress in vitro. We propose to evaluate the therapeutic 
effects of DEX and PRED in vivo in the NLGN3 R451C mouse model, assessing effects on 
ER stress, microbiota composition, GI motility, and inflammation, which represent a 
challenging clinical need since gut symptoms are often underestimated in ASD patients. 
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Information on the financial sustainability of the proposal (research funds, student 
financial coverage): 
 
2024 ERA4HEALTHNUTRIBRAIN-090: component of the Italian unit (PI Prof. Gaetani, Sapienza 
University) of the Partnership Fostering a European Research Area for Health (ERA4Health) (GA N° 
101095426 of the EU Horizon Europe Research and Innovation Programme). Starting date of the 
project: April 2025 

2024 Sapienza-Rome Technopole per l’internazionalizzazione della ricerca-Linea di finanziamento 1 
“Creazione di network internazionali” (FP7 del rome technopole) PI: Silvana Gaetani (20,000 euro). 

2024 Sapienza Ateneo Funding: PI of the project Antonella De Jaco (Dept. Biology and Biotechnology, 
Sapienza University of Rome). Title: Rescue strategies for a monogenic form of ASD expressing the 
mutant protein R451C Neuroligin3 (9000 euro) 

 
Collaborations of the supervisor with national and international laboratories, relevant 
for this research project 
This project will be in collaboration with:  
 
NATIONAL 
For this project we are starting a collaboration with two research groups experts in stress 
related pathologies and pathologies with gastro-intestinal dysfunctions: 
-Michele Sallese, Miriam Di Mattia, Mirko Pesce  
University of Chieti-Pescara 
-Loris Riccardo Lopetuso  
Digestive Disease Center CeMAD- Fondazione Policlinico Universitario "A. Gemelli"  
 
INTERNATIONAL 
Davide Comoletti, Victoria University, Wellington (New Zealand) 
The long-lasting collaboration with the lab of Prof. Comoletti allows the interaction between 
our research groups. The role in this project will be focused on understanding the 
alternative partners of Neuroligin3 in the enteric nervous system. 
 
 
 
 
 
 
 
 


