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Resistance to chemotherapy drugs results in poor response rates and treatment failure in more than 90% of patients with 
metastatic breast cancers.  Understanding the mechanisms underlying such resistance is therefore crucial for the development 

of new, efficacious cancer drugs. Unfortunately, in spite of extensive inquiry in this field, little is known about the key molecules/
signaling pathways that regulate this phenomenon. We have discovered that microRNAs (miRNAs) may play critical roles in 
mediating drug sensitivity/resistance in breast cancers. We have identified miRNAs that are differentially expressed between 
chemo-resistant and sensitive HER2+ breast cancer cells. Specifically, through high-throughput miRNA inhibitor library 
screens, we have identified miRNAs that sensitize drug-resistant breast cancer cells to paclitaxel and trastuzumab (herceptin), 
a drug combination commonly used for the treatment of HER2+ metastatic breast cancers.  Our studies reveal that cognate 
miRNA/s, which sensitize/de-sensitize resistant tumor cells to drug-induced cell death are differentially expressed in the Her2+ 
metastatic breast cancer paitents compared to normal matched controls.  Importantly, using liposome-based or biocompatible 
nanoparticles-based approaches, we have demonstrated that candidate miRNAs can be systemically delivered to sensitize and 
therefore, eliminate chemoresistant metastatic breast cancers in tumor bearing mice. These findings suggest that certain miRNAs 
are selectively cytotoxic in a drug-specific manner and these miRNAs may serve as novel biomarkers and provide potent adjuvant 
therapeutic tools for the treatment of drug-resistant metastatic breast cancers.
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