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

Transplantation of neural stem/progenitor cells (NPCs) represents a highly promising cell therapy for many 
neurodegenerative disorders including those induced by inflammation and characterized by demyelination. 
Given the beneficial immunomodulatory action of NPCs, their potential might be applied not only to 
neurodegenerative disorders, but also to other brain disorders with an underlying inflammatory component 
(1-3). Neurodevelopmental disorders (NDDs) are a heterogeneous, still incurable class of mental illness. 
Although the precise molecular mechanisms leading to NDDs are still debated, evidence points toward a 
dysfunctional interplay between neurons and immune cells as a common hallmark in NDDs (4,5). This 
rationale sets the stage for the use of NPCs as new alternative strategy to ameliorate or rescue the 
symptoms of these debilitating brain disorders.  
The aim of the present project is to address this issue by taking advantage of a robust set of preliminary 
data highlighting the beneficial role of NPC transplantation in the genetic mouse model of Rett syndrome 
(Mecp2 null) (6,8), in which both life expectancy and behavioural phenotypes were improved. This project 
will extend our studies in Mecp2 null mice by performing a deep immune profiling and assess whether NPC 
transplantation promotes central nervous system repair mainly by affecting immune pathways and/or 
secreting neurotrophic factors. Simplified co-cultures of NPCs and mouse neuronal cells will be used to 
explore and validate the mechanisms of action by which NPCs positively modulate Rett neurons. Selected 
MOAs will be validated in brain spheroids (9) obtained from iPSCs derived from Rett female patients. Analysis 
of the transcription profile at single-cell resolution will allow to identify the modulation of specific pathways 
at the level of restricted cell subsets. This will provide a comprehensive overview of the levels of immune 
molecules and neurotrophic factors, which might be targeted by NPCs. 
To reinforce the concept that the capacity of NPCs to modulate the immune system might represent a valid 
approach for the treatment of NDDs, we have resolved to also study a different model of NDDs: the hypoxic-
ischemic hemiplegic (CAL-hy) mouse (7) that reproduce the brain damage commonly observed in most 
immature preterm infants. Considering our data on the Rett model and the well-known immunomodulatory 
capacities of transplanted NPCs, the student will assess whether NPCs modulate the inflammatory/immune 
profile and trophic support in the CAL-hy model by profiling a wide array of immune molecules and 
neurotrophins in different brain areas. As no in vitro model mimicking neonatal cerebral palsy is available, 
human iPSC-derived NPC-based 2D and 3D (9) cellular models will be cultured under hypoxic conditions 
and exposed to mouse NPC-conditioned medium or candidates selected in the RTT models, as described 
above, to characterize the effect on cellular interactions.  
The results obtained will be instrumental to identify novel druggable targets opening new avenues for the 
treatment of these incurable disorders.   
 

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

Pose a research question; examine the range of modes of inquiry; identify the appropriate research mode 
and protocol; identify a data collection strategy; analyze and interpret the data; draw conclusions from the 
data; acquire experimental skills in the context of neural stem cells and animal modelling; write research 
reports/papers.  
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