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ABSTRACT 
RET is a transmembrane tyrosine kinase receptor for neurotrophic growth factors of the GDNF family. Genetic lesions targeting RET and potentiating its kinase and signalling capacity are sparsely present in several human malignancies. Cancers in which RET gain-of-function is most prevalent are represented by lung adenocarcinoma (LUAD) and two thyroid cancer types, papillary (PTC) and medullary (MTC) thyroid carcinoma. Overall, in cancers arising from cell types in which RET is normally expressed (like thyroid C-cells, the cells of origin of MTC) RET lesions are typically SBSs or small InDels, while in cancers from cell types in which RET gene is normally silent (like thyrocytes, in the case of PTC, and type II pneumocytes, in the case of LUAD), RET lesions are typically gene fusions with the 5’-end of heterologous genes driving both aberrant expression as well as kinase activation. Our project deals with: i) Characterization of the molecular mechanisms underlying RET-mediated neoplastic transformation; ii) Generation of cell-based and animal-based models of thyroid tumorigenesis; iii) Identification of small molecules able to target RET protein as therapeutic lead compounds for RET-driven malignancies; iv) genome profiling of MTC, an extremely rare human cancer, to identify drivers alternative to RET as well as drivers cooperating with RET in tumour progression.
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