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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 novel osteoclast differentiating factors in the initiation of osteolytic 
tumor-induced destruction 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.  Animal models are used to test molecular targeting of new 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- also play a major role in this particular cancer, and blockade has similar effects on 
abrogation of tumor growth.  Recently we are characterizing an osteoclast differentiating factor, MIP-1δ and 
its role in bone destruction and osteolytic metastasis.  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:  

1. Laboratory projects involving renal and breast cancer metastasis to bone (see above) 
2. Assessing usefulness of ER consults (Carmen Pichard) 
3. Assessing patient anxiety prior to image-guided needle biopsy of musculoskeletal tumors (Casey 

Humbyrd) 
4. Ongoing mining of image-guided needle biopsy database 
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