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Receptor tyrosine kinase (RTK) signaling plays key roles in cell physiology and 

development. Impaired activation of these signaling pathways is critical in the genesis 

and progression of many types of cancers. RTK signaling pathways are generally 

activated by growth factor binding to a specific trans-membrane receptor, which 

activates downstream signaling molecules. These mechanisms require the formation of 

specific protein complexes mediated by adaptor proteins. Thus, adaptor proteins, while 

lacking any enzymatic activity provide a critical scaffolding function that facilitates key 

signaling transduction events and regulates signal specificity and amplification. Among 

these adaptors, three proteins, namely CRKL, GAB2, and FRS2, represent particularly 

interesting targets, being recurrently amplified in several types of cancers and essential 

to cancer cell lines that harbor such amplification. The overexpression of these three 

proteins is able to transform immortalized human cell lines in in vitro or in vivo models 

and their knockdown significantly reduces cancer proliferation. Based on these 

observations, we propose that an effective chemotherapeutic strategy would be that of 

interfering with CRKL, GAB2 and FRS2 protein-protein interaction network. 

 

To provide a detailed structural characterization of the interactions between CRKL, 

GAB2 and FRS2 and thier partners, we focused on the interactions between these 

proteins and p85, Grb2 and SHP2. Therefore we successfully cloned, expressed and 

purified the N- and C-terminal SH2 domains from p85, the SH3 domain from Grb2 and 

the N- and C-terminal SH2 domains from SHP2. Subsequently, these constructs were 

subjected to NMR characterization both in the presence and in the absence of a peptide 

mimicking GAB2 , which allowed us to assign the structural changes induced by binding. 

Furthermore, we conducted an extensive biophysical analysis on these proteins domains, 

which allowed us to describe the mechanism of recognition of these proteins at nearly 

atomic resolution.  

 

Finally, the research group was also involved in the characterization of the folding of 

several protein domains, with particular emphasis on the role of intradomain 

communication in multidomain proteins.  
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