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Public Abstract:  

Breast cancer has several different subtypes based upon measurement of expression of proteins found 

on the surface of the cancer cells. Cancers that lack expression of three of these proteins, namely the 

estrogen receptor, progesterone receptor, and HER2, are termed triple negative. By studying the 

molecular attributes of breast cancer cells from a large group of breast cancer patients, a profile of 

markers enriched in triple negative breast cancers (TNBC) was discovered. This profile includes loss of 

expression of the protein PTEN, increased expression of the protein EGFR, and disruption of the cell’s 

ability to repair DNA. These alterations also allow the tumor to thrive and likely evade treatment.  We 

have made the observation that the drug combination of metformin and erlotinib can inhibit triple 

negative cells with these alterations.  We believe the reason that the drug combination works is that it 

turns off multiple signals that tell the cell to grow.  The goal of the proposal is to test this hypothesis and 

figure out how the drugs are working together to inhibit triple negative breast cancer.  In parallel, a 

clinical trial will be conducted to test the ability of patients to tolerate the treatment (Phase I trial). This 

trial will be available to triple negative breast cancer patients with metastatic disease. Other goals of the 

study will be to confirm that the drugs are working properly and whether or not there are enough 

responses to the treatment to warrant additional studies.  If the treatment proves to be effective, even 

if only in a subset of triple negative patients, future studies will focus on validating biomarkers that can 

identify patients that will response to the drug combination, as well as discovering how cells become 

resistant to the treatment.   The research has the potential to advance a new effective treatment for a 

highly lethal disease and thus could prolong patient survivals while maintaining a high quality of life. 
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