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Project description: 

Lung cancer is the second most diagnosed cancer type worldwide and remains the leading cause of cancer 
death1. The presence of oncogenic EGFR alterations predicts the sensitivity to specific tyrosine kinase inhibitors 
(TKIs) and these drugs are approved as front-line treatment for patients with EGFR mutant tumors2. Despite the 
high response rates to TKIs, there is high heterogeneity of responses to therapy with tumors that are never fully 
eradicated, and emergence of resistance is inevitable3,4. Thus, there remains a critical need in the EGFR field to 
understand the biological features that mediate a differential drug response of these tumors to develop novel 
therapeutic approaches and better treat patients affected by this disease. 

Emerging evidence demonstrated that the combinatorial perturbation of tumor suppressor genes 
and oncogenic drivers can influence tumor fitness and therapeutic sensitivity5,6. We recently investigated the 
fitness landscape of putative tumor suppressor genes in vivo -that are frequently found altered in human lung 
tumors- and found that loss of Keap1 is associated with a reduced response of EGFR/p53 mutant tumors to 
therapy7,8. Importantly, we provided functional evidence that alterations in the KEAP1 pathway may have important 
clinical implications7,9. 

Understanding mechanistically how the disruption of the KEAP1 axis affects the biology and TKI sensitivity of 
EGFR mutant tumors and how frequently the KEAP1 pathway is disrupted genetically and non-genetically in EGFR 
mutant tumors could help identify a subset of patients that may benefit from TKI combination therapies to 
improve outcomes in these cases. To address these unresolved issues, we will profile a unique cohort of newly-
generated human patient-derived models and evaluate novel therapeutic options targeting specific cancer 
vulnerabilities in these settings. Successful completion of these studies will allow us to develop a potential 
therapeutic strategy for the subset of EGFR mutant tumor with alterations in the KEAP1 pathway to improve the TKI 
responses and delay the onset of drug resistance. 

Skills to be acquired by the student: 

The student will gain hands-on experience with molecular and cellular biology techniques and learn how to 
perform in vitro and in vivo studies to identify genotype-specific cancer vulnerabilities. In details, the candidate 
will become proficient in generating and profiling patient-derived cell lines, organoids, and xenografts, 
engineering these models via ad hoc lentiviral vectors, and evaluating the effects of novel therapeutic 
strategies in these settings. Moreover, the candidate will analyze clinical and sequencing data of human 
tumors to correlate our findings with the clinic. The candidate will learn how to work as part of a team, generate 
original hypotheses, design experiments, and communicate the results and the impact of these studies. 
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