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Public Abstract:  

Breast cancer is one of the most frequently diagnosed cancers among women.  It is the second leading 

cause for death among women. Many patients eventually develop resistance to current breast cancer 

therapies.  About 40,170 women in the U.S. were expected to die in 2009 from breast cancer, which 

necessitates the development of new agents that have activity against drug resistant tumors. In a wide 

range of human cancers, increased levels of HSP27 are closely associated with tumor development, 

metastasis, resistance to anticancer therapeutics, and thus poor prognosis.    Research plan: ON013100 

belongs to a class of styryl benzyl sulphones previously shown to kill drug resistant breast cancer cell 

lines at very low concentrations. Our experimental results show that ON013100 binds to HSP27 and 

interferes with its activity. HSP27 has previously been shown to be a regulator of apoptosis and drug 

resistance in breast cancer cells.  Our preliminary results suggest that ON013100 may possess a unique 

mechanism of action and thus is an attractive agent for further development for the treatment of drug 

resistant breast cancers. We intend to investigate the correlation between ON013100 binding of HSP27 

with its biological activity, especially its ability to kill drug-resistant breast tumors, through close 

examination of the signaling pathways associated with HSP27 function.  Further, we will investigate the 

ability of ON013100 to shrink breast tumor xenografts in an animal model system.     Ultimate 

applicability:  One of the novel agents under consideration in this proposal, ON013100, is already in 

Phase I clinical trials.  If our studies were to show that inhibition of the activity of HSP27 by ON013100 

makes this compound work effectively against paclitaxel-resistant tumors, it is likely that this compound 

will be used in Phase II clinical trials against drug-resistant breast cancers.   In addition, this research 

study promises treatment for patients in all stages of breast cancer.    Potential clinical application, 

benefits and risk: ON013100 shows promise for the treatment of drug-resistant breast cancers.  

Evaluating the targets of ON013100 and understanding the mechanism of action will provide a 

molecular basis for its action and motivate clinical oncologists to use this compound for breast cancer 

therapy. The ultimate application is to treat breast cancers, especially those that are resistant to 

conventional therapies.    Likely contributions of this study to advance the field of research: This study 

contributes to our understanding of the role of HSP27 in breast tumor cell survival, proliferation, drug 

resistance and metastasis. Developing HSP27 targeted therapies may be beneficial and warrants further 

investigation.      How will research enhance other studies: Understanding the role of HSP27 as a 

regulator of apoptosis and drug resistance in breast cancer is likely to result in the development of 

additional inhibitors of this pathway that can be used to treat breast cancer, especially those that are 

resistant to traditional therapies. 
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