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Abstract: 
The skeletal complications of malignancy represent some of the most serious complications associated with cancer, signaling the entry of the disease into an incurable phase. Despite many recent advances in cancer research and therapy, there remains a need for a better understanding of the metastatic spread of cancer from its primary location to distant “soils” within the body. Animal models are critical to the understanding of the complexities of tumor metastasis. Through creation of an animal model that is more representative of human pathophysiology, it should be possible to elucidate the genetic alterations that are required for cancer migration from orthotopic locations to distant sites. Further, clinical observations indicate that organ and stromal environments greatly influence the response of tumors to chemotherapy, suggesting that orthotopic implantation of tumor cells in animal models can recapitulate the process of cancer metastasis to bone.  Currently, orthotopic implantation of cancer cells is not widely used in animal modeling.  Work in our lab has developed a humanized orthotopic injection model of breast cancer metastasis. We use SUM1315 breast cancer cells injected into the murine mammary fat pad. Subsequently, metastases to subcutaneously implanted human bone cores develop.  When compared to results obtained from an intracardiac injection model of cancer metastasis to murine bone, results from our gene array studies and genetic profiling have illuminated a novel metastatic gene signature. While different in specific gene identities (intracardiac signature=MMP1, IL-11, CTGF, and CXCR4; orthotopic signature=MMP13, IL-17BR, and HUNK), the two signatures contain genes of overlapping function (i.e., homing, invasion, angiogenesis and osteolysis). Comparison of the expression levels of the specific gene signatures across different breast cancer cell lines used in the intracardiac or the orthotopic injection models of breast cancer metastasis using qRT-PCR, provides the basis for our hypothesis, suggesting that the humanized animal model of breast cancer metastasis provides a novel, human-species specific, metastatic gene signature.
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