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RESEARCH GOALS: The goals of my research are to understand the molecular mechanisms involved in 
cancers that involve the bone, either primarily or secondarily.  The majority of work is focused on how 
primary carcinomas (ie. breast, kidney) interact with the bone microenvironment when they metastasize.  
Current activities focus on the role of TGF-β-induced factors in the initiation and growth of cancer cells 
within the bone.  Additional work is being done on the mechanisms involved in osteosarcoma metastasis to 
the lung.  Specific factors are being identified that can be targeted with novel agents. 
 
RESEARCH SUMMARY AND SIGNIFICANCE: We have developed human bone metastasis-derived 
cell lines from a wide variety of cancers.  We have also developed novel mouse models in which to study 
the function of specific genes in bone metastasis-related pathways.  Specific drug therapies that target either 
the cancer cells or host bone cells can be tested in these models.  We have shown that targeting the EGFR 
pathway decreases tumor growth and bone destruction in metastatic renal cell carcinoma.  Other growth 
factors such as TGF-β also play a major role in this particular cancer, and blockade has similar effects on 
abrogation of tumor growth.  Renal cell carcinoma is a cancer with no reliably effective treatment once it 
metastasizes.  Translational work in this area has the potential to markedly improve or extend the quality of 
life in affected patients.  Novel drug delivery systems are being tested for potential use in patients with 
breast cancer bone metastasis.  In osteosarcoma, a novel mouse model was developed to show that targeting 
the IGF-R1 pathway inhibits the development of lung metastasis.  Current projects are investigating the 
potential of a new drug treatment to prevent local tumor growth and metastasis in chondrosarcoma and 
osteosarcoma. 
 
FUTURE DIRECTIONS/AVAILABLE RESEARCH PROJECTS: Basic molecular research:  There are 
multiple ongoing projects available for residents interested in a basic science experience.  For those without 
prior molecular backgrounds, drug-related experiments in animal models would be ideal in addition to work 
with human tissue samples.  Ideally this work could start in the PGY2 year so that a good publication would 
result from completion of the entire project. 
 
Clinical research:  We are in the process of retrospectively developing a tumor database that includes all of 
Dr. Frassica, Weber, and Leitman’s cases for the past 12 years.  Prospective data is also being collected.  
Retrospective studies are available in the area of musculoskeletal oncology and prospective studies can be 
done if started in the PGY2 year. 
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