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Abstract 
In the developing central nervous system (CNS), the control of synapse number and function 
is critical to the formation of healthy brain circuits. Astrocyte-secreted molecules, such as 
thrombospondins, have been identified to play a key role in the build up of silent synapses. 
We have recently discovered that the innate immune molecule Pentraxin 3, (PTX3) is 
produced and released from glial cells and promotes the maturation of excitatory synapses 
enhancing the recruitment of AMPA receptors at the synapse. We have also demonstrated 
that, in this context, PTX3 activity is regulated by Thrombospondin 1 (TSP1). These data 
indicate that the interplay of PTX3 and TSP1 sets the proper balance between synaptic 
growth and synapse function during development. Prenatal inflammation is a recognized risk 
factor in neuropsychiatric disorders. PTX3 expression is strongly stimulated by inflammation 
indicating that the levels of PTX3, TSP1 and of their complex may change upon prenatal CNS 
infections, possibly affecting synaptogenesis and brain development. Objective of the study 
is to define the impact of prenatal inflammation on the PTX3/TSP1 complex, and the cellular 
and molecular mechanisms involved. 
 
Main technical approaches 
Project execution requires a multidisciplinary approach based on a combination of 
techniques including:  

 biochemistry; 

 molecular biology;   

 imaging 

 morphological and functional analysis of CNS synapses. 
The candidate will use a variety of experimental models: 

 -in vitro primary cultures from neurons and glia 

 -ex vivo brain slices 

 -Transgenic mouse models and a prenatal inflammation mouse model. 
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