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Abstract:

Background: The skeletal complications of malignancy represent some of the most serious complications associated with cancer, often signaling the entry of the disease into an incurable phase. Despite many recent advances in cancer research and therapy, there still remains a need for a better understanding of the metastatic spread of cancer from its primary, orthotopic location, to distant “soils” within the body. Of the nearly 560,000 men and women who will die of cancer this year, nearly 100% of them will die with metastatic disease. While many malignancies acquire the ability to metastasize to the skeleton, it is unclear whether these cancers of different primary origin utilize the same set of genes and proteins to mediate their migration to, and invasion of, the bone environment. Animal models are critical to the understanding of the complexities of tumor metastasis. Through accurate modeling it is possible to elucidate the genetic alterations that are required for cancer cell migration from the orthotopic location to a distant metastatic site. Further, it is clear through clinical observations that organ environment greatly influences the response of tumors to chemotherapy, suggesting that orthotopic implantation of tumor cells in animal models can lead to a fuller picture of the true nature of cancer metastasis.

Goal 1: Currently orthotopic implantation of cancer cells is not widely used in animal modeling. Work in the Rosenblatt lab has developed a humanized orthotopic injection model of breast cancer metastasis, using SUM1 315 breast cancer cells injected into the murine mammary fat pad, with subsequent metastasis to human bone cores. Current work in the lab is focused on expanding this model system into other clinically relevant cancers (i.e. prostate cancer and renal cell carcinoma).

Goal 2: Recent work done using direct intracardiac injection of MDA MB 231 breast cancer cells, which have the ability to metastasize to the mouse skeleton, has elucidated a metastatic gene signature consisting of IL-11, CTGF, CXCR4, MMP-1. Work in the Rosenblatt lab using orthotopic injection of SUM1315 breast cancer cells, which metastasize to implanted human bone cores, has brought forth a different set of metastasis genes          (IL-17BR and MMP-13). We are currently trying to characterize these two metastatic signatures to assess whether they represent gene signatures of overlapping functions that may dictate species specific metastasis through overexpression and knockdown of specific genes within the two breast cancer cell lines.
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