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Public Abstract:  

My ’’study hypothesis’’ will focus on development of new anti-cancer drugs that specifically target a 

unique enzyme called Pin1. This study will help to identify a new class of anti-cancer drugs to treat 

breast cancer and to overcome drug resistance to currently-used drugs, Herceptin and Tamoxifen. 

Clinically, Herceptin and Tamoxifan represent two mainstays in the treatment of specific breast cancer 

patients in addition to surgical excision and chemotherapy. Although these two drugs have been 

successfully used in patients, resistance is a common problem that ultimately results in treatment 

failure, which could be due to the presence of many other cancer-driving redundant pathways at the 

same time in individual tumors. Thus, it is urgent to develop a strategy that can simultaneously block 

multiple cancer-driving pathways, of which development of Pin1 inhibitors could represents a promising 

therapeutic strategy with the rational as follows.   A common and central regulatory mechanism in cell 

proliferation and transformation is dependent on protein modification called Pro-directed 

phosphorylation in oncogenes and tumor suppressors. Recent studies from our lab and others have 

shown that the function of these phosphorylated oncogenes and tumor suppressors is further controlled 

by a unique enzyme called Pin1. In breast cancer, it has been reported that inhibition of Pin1 enzyme is 

able to inactivate function of HER2 and/or estrogen receptor (ER), the drug target of Herceptin and 

Tamoxifen, respectively, suggesting Pin1 inhibitors may function equivalently to Herceptin and/or 

Tamoxifen. Moreover, inhibition of Pin1 is also able to suppress function of numerous important 

oncogenes, and to enhance a host of tumor suppressors. These studies demonstrate that Pin1 inhibitors 

may function as Herceptin or Tamoxifan plus drugs acting on many other oncogenic pathways. Thus, 

generation of Pin1 inhibitors would provide a promising therapeutic strategy against cancers, 

particularly overcoming drug-refractory breast cancer types.   To this premise, I have developed an 

accurate and sensitive high-throughput screen (HTS) for identifying Pin1 inhibitory hits on the basis of 

fluorescence polarization competition assay (FP-HTS). My pilot study has identified promising hits out of 

~5,000 chemical compounds, including some known clinically-used anti-cancer drugs. These hits have 

been validated to inhibit Pin1 function by several experiments, and their analog library is currently being 

extended, of which some analogs have already shown better inhibition on Pin1 and tumor growth.  

Based on my encouraging preliminary results, this proposal will 1) use FP-HTS technology that I 

developed to identify more potent Pin1 inhibitory hits from the remaining ~195,000 chemical libraries in 

Harvard ICCB-Longwood Screening Facility, 2) validate all Pin1 inhibitors using secondary assays and to 

examine the effects of Pin1 inhibitors in suppressing cancer cell growth and make sure that the death of 

cancer cells is caused by inhibiting Pin1 function in common or drug-resistant breast cancer cell lines, 



 
 

and 3) evaluate the effects of Pin1 inhibitors in suppressing tumor growth in mouse models. The 

’’importance of the research’’ in these studies will provide a novel cancer therapy, by which Pin1-

targeted inhibitors are used not only to treat common breast cancers, but also to overcome Herceptin- 

or Tamoxifan-resistance in breast cancers.  My scientific career goal is to become an independent 

investigator in the cancer field, particularly in breast cancer. My training will be mainly carried out in Dr. 

Lu’s lab in the Cancer Biology Program at Beth Israel Deaconess Medical Center (BIDMC), Harvard 

Medical School. Dr. Lu has published many articles and has extensive experience in breast cancer 

research. Dr. Lu meets frequently with each lab member to discuss our results and significant new 

publications from other labs. We also have weekly lab meetings and journal clubs in which lab members 

discuss data and give advice on research projects. People in Dr. Lu’s lab are experienced, creative, 

hardworking, and always ready to help other people. This lab would expedite me to obtain basic 

research training, to learn breast cancer model systems and to improve my understanding of breast 

cancer biology. I will also participate and present my own results in our weekly Signal 

Transduction/Cancer Biology research seminar series, which includes many well-known cancer research 

experts such as Joan Bruggie, John Blenis, Lew Cantley, and Pier-Paolo Pandolfi and our lab. 

Furthermore, I will receive additional training on high-throughput drug screening, lead compound 

characterization and optimization from my collaborator, Dr. Ralph Mazitschek, and highly-respected 

experts, Drs. Jon Clardy, Ralph and Nathan Moerke. The experiments I plan to carry out in this proposal 

will allow me to become proficient in techniques that routinely employed in breast cancer research. The 

knowledge and skills I will gain will prepare me to achieve my goal as an independent breast cancer 

investigator. This fellowship would support me for the most essential period of my scientific career. 
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