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A Signal to Spread: Wistar Scientists  
Identify Potent Driver of Metastasis 

Protein Correlates with Breast, Bladder, Melanoma, and Thyroid Tumors 
 
 

PHILADELPHIA—(March 10, 2014)—An international team of researchers led by scientists at The 
Wistar Institute have discovered and defined LIMD2, a protein that can drive metastasis, the process 
where tumors spread throughout the body.  

Their study, published in the March issue of the journal Cancer Research, defines the structure of 
LIMD2 and correlates the protein in metastatic bladder, melanoma, breast, and thyroid tumors. Wistar 
scientists have also developed and patented a monoclonal antibody that may one day be used as a 
prognostic test to see if tumors have LIMD2, and plans are underway to create inhibitors—potential 
drugs that may target cells that produce LIMD2. 

“This is the result of a five year effort to characterize LIMD2, which is a new protein that we found to 
be expressed only in metastatic lesions, and not in the primary tumor or in normal tissues or organs,” 
said Frank Rauscher, III, Ph.D., a professor in The Wistar Institute Cancer Center. “LIMD2 is a great 
candidate for targeting with a drug, which would inhibit the ability of these cells to leave a primary 
tumor and to colonize other organs.”   

According to Rauscher, LIMD2 is part of a family of proteins that communicate signals to the cell 
nucleus from the cytoskeleton of the cell—the structural scaffolding that supports the cell. Scientists 
have looked to these proteins as potential drivers of metastasis since they control signals that regulate 
how the cell interacts with nearby cells, including how cells may migrate and adhere to other tissues, 
which are traits tumors use to metastasize. LIMD2, in particular, is a key component to a chain of 
chemical events that control cell motility, or movement, which is a defining characteristic of 
metastasis, Rauscher says.  

“Cancer metastasis is really the final frontier in cancer medicine, because metastasis kills,” Rauscher 
said. “We can treat a primary tumor, usually successfully, with surgery, drugs, chemotherapy or 
radiation, but once the cancer spreads to organs throughout the body it frequently becomes 
unstoppable.” 
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“We contend that LIMD2 is a marker that could help physicians profile tumors, and a potential drug 
target that could yield a potent therapy for a variety of advanced cancers, perhaps in combination with 
existing or emerging therapies,” Rauscher said. 

LIMD2 had earlier been identified as a biomarker for papillary thyroid cancer metastasis and, as a 
member of the a family of proteins known to be active in both the cell’s nucleus and cytoplasm, piqued 
the interest of the Rauscher laboratory. Their studies demonstrated that LIMD2 appeared in abundance 
in samples of metastatic tumors, but were rarely expressed by primary tumors or healthy cells. 

To further characterize the structure and function of LIMD2, the Rauscher laboratory collaborated with 
scientists across The Wistar Institute Cancer Center and scientists from around the world. They 
developed a structural model of the LIMD2 protein and demonstrated that the protein interacted with 
integrin-linked kinase (ILK), an enzyme with critical importance to the process of cellular movement, 
proliferation, and metastasis. Computer modeling analysis revealed that LIMD2 binds to ILK, and 
further studies demonstrated that LIMD2 promotes ILK activity. The “pocket” where LIMD2 binds to 
ILK, the researchers say, could be a promising target for a small molecule-based drug inhibitor.  

Work in the Rauscher laboratory is supported by National Institutes of Health grants CA129833, 
CA010815, CA163761, and DOD-BCRP W81XWH-11-1-0494, The Samuel Waxman Cancer 
Research Foundation, Susan G. Komen, and The Noreen O'Neill Foundation for Melanoma Research. 

Wistar co-authors of this study include Jayashree Karar, Ph.D., Zhaoyuan Hou, Ph.D., Christopher S. 
Paterno, Ph.D., Alexandra S. Carolin, Ph.D., and first author Hongzhuang Peng, Ph.D. Wistar 
contributors also include professors Meenhard Herlyn, D.V.M, D.Sc., Andrew J. Caton, Ph.D., David 
W. Speicher, Ph.D., Emmanual Skordalakes, Ph.D., and Qihong Huang, M.D., Ph.D. Co-authors also 
include Mehdi Taleb Zadeh Farrooji, Michael J. Osborne, Ph.D., and Katherine L. B. Borden, PH.D. of 
the University of Montreal, Institute for Research in Immunology and Cancer; Shaukat S. Dedhar, 
Ph.D., and Paul C. McDonald, Ph.D., of the British Columbia Cancer Research Centre; Mei He3, 
Electron Kebebew, M.D.,  of the National Cancer Institute; William Fredericks, M.D., and Bruce 
Malkowicz, M.D., of the Department of Surgery of University of Pennsylvania and Veterans Affairs 
Medical Center; Torben Orntoft, M.D, of the Aarhus University Hospital at Skejby Sygehus, Denmark, 
and Jeremy W. Prokop, Ph.D., of University of Akron 

 The Wistar Institute is an international leader in biomedical research with special expertise in cancer 
research and vaccine development. Founded in 1892 as the first independent nonprofit biomedical 
research institute in the country, Wistar has long held the prestigious Cancer Center designation from 
the National Cancer Institute. The Institute works actively to ensure that research advances move from 
the laboratory to the clinic as quickly as possible. The Wistar Institute: Today’s Discoveries – 
Tomorrow’s Cures. On the Web at www.wistar.org. 
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