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Abstract: 

Breast cancer is the second leading cause of malignancy-related death in American women. Despite removal of the primary breast tumor, relapse frequently occurs at distant sites, signaling the entry of the disease into an incurable phase. Traditional approaches for treating cancer revolve around interference with cell proliferation. Newer therapies target specific growth factors and signal transduction pathways. Still, with regard to metastatic disease, patterns of disease progression, predictions of responsiveness to palliative therapy and survival prognosis are highly unpredictable. 

Disseminated breast cancer cells, as well as others such as prostate and renal carcinoma, have a remarkable penchant for the bone environment. However, relatively little is known regarding the molecular mechanisms that control osteotropism. Work in our lab has lead to the development of a mouse model of human breast cancer cell metastasis from the orthotopic site to a human bone implant, thus more closely mimicking the events that occur in patients with the disease. Recently, our group described the first demonstration of metastastis to human tissue-engineered bone. Thus, tissue-engineered bone scaffolds function comparably to native bone for the homing and selection of breast cancer metastasis. As compared to native human bone, tissue-engineered bone provides a microenvironment that can be manipulated in controlled fashion by coupling of growth factors, cytokines or addition of select cell types. 

Future work aims at using the tissue-engineered bone metastasis model to determine the following: (1) minimal stromal components required for cell homing, (2) extra-cellular matrix modifications of the scaffold that favor cell invasion and tumor development, (3) individual cell types and their contributions to metastatic bone environment, and (4) exploring metastatic spread to scaffolds of various modifications in the context of bone development and the role of a stem cell niche.
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