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

Biomolecular condensates (BCs) form by phase separation of proteins into membrane-less assemblies with 
liquid-like properties. BCs are important for the functional and dynamic organization of the intracellular space. 
Data from the lab indicate that the scaffold ERC1 protein guides the assembly of plasma membrane 
associated platforms (PMAPs) by phase separation (Sala et al, 2019; de Curtis, 2021). PMAPs include a protein 
network promoting cell migration and invasion (Ramella et al, 2022), by promoting the turnover of adhesions 
and invadosomes (Astro and de Curtis, 2015; Sala et al, 2018). The mechanisms regulating the 
assembly/disassembly of ERC1-induced PMAPs are unknown. The aim of this PhD project is to investigate the 
mechanisms that regulate ERC1 phase separation and PMAPs formation, with the aim of identifying strategies 
to interfere with PMAPs function and tumor invasion. Specific kinases have been shown to regulate different 
types of BCs by inducing their disassembly. Recent results from the lab support the involvement of specific 
kinases in the disassembly of ERC1 condensates and PMAPs. The PhD student will explore the function of specific 
kinases in the regulation of PMAPs in migrating tumor cells. Available kinase-dead mutants and kinase 
inhibitors will be used to prove the requirement of phosphorylation for the disassembly of ERC1-induced PMAPs 
in cancer cells, and to analyze the partitioning of relevant kinase(s) at PMAPs. Moreover, the project includes 
the analysis of the effects of altering specific kinase(s) expression and of kinase-dead mutants on PMAPs and 
cell migration. The project is aimed at testing if interfering with the identified kinase function affects tumor cells 
motility and their invasive capacity in vitro. The next step will be the identification of candidate kinase 
interactors/substrates relevant to PMAPs turnover and function. Specific phosphorylation sites of candidate 
substrates will be mutated to address the relevance of kinase-induced phosphorylation on the dynamics and 
function of PMAPs during tumor cell invasion. The outcomes from this project are expected to highlight new 
mechanisms regulating cell migration, thus providing new possible specific targets for therapy. 
Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The student will acquire skills in molecular cell biology approaches including in vitro and in vivo cell motility 
and invasion assays; confocal, FRAP, TIRF imaging on fixed and live cells; cell biochemistry and protein 
structure-function analysis. 
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