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Rationale: Genetic and immune vulnerability play a pivotal role in the pathogenesis of 
psychiatric disorders. Concomitantly, increasing evidence is strengthening the 
involvement of inflammatory processes in the pathophysiology of neurodevelopmental 
disorders such as ADHD, autism and schizophrenia. Finally, strong genetic 
associations involve immunity-related genes in schizophrenia. In particular, a role of 
microglia, the resident CNS immune cells, has been recently shown in synaptic 
remodeling and plasticity. Despite alterations in microglia function have been shown 
to represent a critical factor for altered circuits maturation, the microglia-dependent 
mechanisms during early development are largely unknown. 
The common Copy Number Variant hemizygous deletion of chromosome 22 at the 
q11.2 band (22q11.2DS) is characterized by an high prevalence of ADHD and autism 
spectrum disorders during childhood, and it represents one of the most predisposing 
causes for the development of schizophrenia in adulthood. This makes 22q11.2DS 
one of the most known genetic vulnerability factor for psychiatric disorders, but also 
for social and intellectual disabilities. The 22q11.2DS was initially described for its 
hypoplastic thymus and other immune defects, and present reduced dendrite growth 
and branching of cortical neurons. Importantly, we recently gained solid evidence 
indicating that LgDel/+ mice present a brain inflammatory state (especially at the level 
of the prefrontal cortex) from perinatal to adolescent phases, characterized by 
peripheral macrophage infiltration and microglia pro-inflammatory activation. 
 
Aims: The aim of this project is to investigate the link between altered behavioral 
developmental trajectories and the composition of cortical development at the single 
cell level, from early postnatal stages to adolescence and adulthood. 
 
Objectives: 

• Characterize single cell and spatially resolved omics transcriptional profile of 
cortical neuronal and glial cells during development in LgDel/+ and wild-type 
littermates. 

• Use genetic in vivo approaches to selectively manipulate specific cell 
subpopulations and causally relate it to circuits development, social and 
cognitive abilities. 

• Highlight critical time-windows of vulnerability and responses to 
pharmacological treatments as a perspective for early intervention. 

 
Integration of expertise of partners:  
The candidate will benefit of the integration of knowledge and approaches in the two 
partner laboratories. Francesco Papaleo (IIT) will contribute access to his genetically 
modified mouse models, behavioral characterizations focused on cognitive and social 
processes, and in vivo mechanistic tools (i.e. optogenetics, fiberphotometry, 
miniscopes etc). Irene Papatheodorou (EMBL-EBI) will contribute expertise in the 
computational analysis of the experimental data from single cell transcriptomics 
techniques to identify gene expression patterns in different cell types, infer disease 
trajectories, identify causal, cell type specific processes and identify potential targets 
for therapeutic intervention. The Nicassio lab (IIT, Milano) has broad expertise in 
modern genomic technologies applied to the study of complex biological processes 
and diseases, including single-cell omics approaches. With regard to the proposed 
project, Nicassio lab will contribute for the generation and optimization of single-cell 
profiles and other related omics approaches (i.e. spatially resolved omics, in situ RNA-
sequencing). 


