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RESEARCH GOALS: The primary goal of our research is to elucidate the molecular mechanisms 
responsible for breast and kidney cancer homing to and growth in the bone environment in order to develop 
novel preventative and therapeutic modalities for bone metastasis.  The secondary goal of our research is to 
develop and test experimental therapeutics for primary musculoskeletal tumors including osteosarcoma and 
chondrosarcoma. 
 
RESEARCH SUMMARY AND SIGNIFICANCE: Bone is the most common site of cancer metastasis, 
causing severe pain, decreased mobility, neurologic compromise, and pathologic fractures.  Unfortunately, 
by the time of diagnosis these lesions are frequently incurable.  The mechanisms allowing cancer cells to 
flourish in the bone environment and cause excessive bone destruction or formation remain unclear.  To 
investigate this area we have generated individual breast cancer cell lines that display a preference for 
metastasis to the bone or liver.  By comparing gene expression in these cell lines using microarray analysis 
we have identified genes unique to cancer cells that metastasize to bone.  The functional role of these genes 
is currently being explored using a novel mouse model of breast-bone metastasis developed in the 
laboratory.  This information will then be used to generate new diagnostic and therapeutic modalities.   

Using genome-wide cDNA microarray analysis to compare gene expression in primary RCC and 
patient-matched bone metastasis, we identified macrophage inflammatory protein-1 (MIP-1) as being 
elevated in RCC metastasis to bone (RBM).  Interestingly, our studies have shown that MIP-1 enhances 
osteoclast formation in cell culture models and we are currently investigating its role in RBM-induced 
osteolysis and pathological bone destruction in general. 
 
CURRENT PROJECTS:  

4. Characterization of the Role of the Transcriptional Co-activator Cited2 in the Establishment of 
Breast Cancer Bone Metastasis and Resultant Osteolysis. 

5. Characterization of the Role of Macrophage Inflammatory Protein-1 in Renal Cell Carcinoma Bone 
Metastasis and Resultant Osteolysis. 
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