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Abstract 
 
“Functional Drug-Gene Interaction Screens in Cancer” 

 
Linking the molecular aberrations of cancer to drug responses could guide treatment choice and 
identify new therapeutic applications. However, there has been no systematic approach for 
analyzing gene-drug interactions in human cells. We have established a Luminex –based 
multiplexed assay to study the cellular fitness of a panel of engineered isogenic cancer cells in 
response to a collection of drugs, enabling the systematic analysis of thousands of gene-drug 
interactions. Applying this approach to breast cancer we screened a matrix of over 7000 gene-
drug interactions, revealing various synthetic lethal interactions and drug resistance mechanisms, 
some of which were known, thereby validating the method. Importantly, we identify a novel and 
unexpected mechanism of resistance to PI3K/mTOR inhibitors, which are currently undergoing 
clinical trials in breast cancer patients. These data illustrate how large-scale chemical genetic 
screens can reveal therapeutically relevant and unexpected drug-gene interactions. 
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