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Abstract: 
Osteotropism is a complex disease involving multiple causes and courses, with invasion and metastasis comprising 90% of cancer deaths.  According to US statistics, breast cancer, one of the most common cancers to metastasize to bone, is the most frequently diagnosed cancer in women and the second most fatal, mainly due to metastasis. Understanding the underlying biological reasons for skeletal breast cancer metastasis is imperative for treatment and prevention. Our lab utilizes human tissue engineered (TE) bone, specifically designed with cellular, mineral, and growth factor components, in a disease model with NOD/SCID mice. Our TE bone is formed using porous, biocompatible, 3D silk fibroin scaffolds and human mesenchymal stem cells differentiated into osteoblasts.  This TE bone has proven to be valuable in modeling metastasis to bone in vivo using the breast cancer cell line SUM1315. The model established species-specific metastasis from an orthotopic location to human TE bone, exclusively, and not to the mouse skeleton. TE bone is well defined physically, chemically, and biologically, and can also be analyzed with immunohistochemistry and RNA-extraction without decalcification.  Building on previous findings, current studies are focused on expanding the in vivo disease model from bone tissue to bone marrow by using undifferentiated bone marrow-derived stem cells to establish a humanized         in vivo model of metastasis to human bone marrow. We also hypothesize that different maturational stages of bone development cause different metastatic potentials. Hence, further studies are focused on characterizing TE bone development in vitro and in vivo over time to determine effects of bone maturation and bone components such as BMP2 on metastasis.
13

