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Breast cancer is the most common cancer in women and 
the second leading cause of cancer-related deaths. Tri-
ple-negative breast cancer (TNBC) is a highly aggressive, 
metastatic, and the deadliest and most incurable type of 
breast cancer.  Significant heterogeneity with 6 genetical-
ly-defined subtypes has prevented the development of 
targeted therapeutics for TNBC. Chemotherapy remains 
a mainstay treatment, however, only 30% of the patients 
achieve remission and most patients develop resistance 
and relapse. To develop highly effective targeted therapeu-
tics and prolong patient survival novel molecular targets 
needed to be identified. After a decade of research, our 
studies identified an oncogenic atypical kinase, Elonga-
tion Factor-2  kinase (EF2K), as a major oncogenic driver 
in TNBC and validated it as a novel therapeutic target in 
triple-negative breast cancer. To specifically target, we de-
veloped tumor-targeting RNA-based (siRNA and microR-
NA) nanotherapeutics.  We demonstrated that single lip-
id or albumin-based nanoparticles can effectively deliver 
EF2K-specific siRNA and microRNAs into TNBC tumors in 
mice, inhibit the EF2K gene, and suppresses tumor growth 
with no toxic or side effects in mice, suggesting that this 
technology may be used in clinical translation to patients 
for Phase 1 clinical trials.  We also developed small mol-
ecule EF2K-inhibitors (patented) with significant efficacy.  
Overall,  the talk will focus on the current state of targeted 
therapies and the development of successful novel RNA-
based nanotherapeutics which is considered a novel era of 

targeted therapeutics in the treatment of human cancers 
and diseases.
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