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Abstract: 
Breast cancer is the most frequently occurring cancer in women and represents the second leading cause of cancer death among women. It is essential to understand the mechanistic actions by which breast cancer occurs and how it can be prevented. For example, aberrant activation of the Wnt/(-catenin signaling pathway contributes to the genesis of a wide range of human cancers, including breast cancer. Secreted frizzled-related proteins (SFRPs) are a family of proteins that antagonize the Wnt/(-catenin signaling pathway. Considering that the SFRP1 isoform is down-regulated in breast tumors, our hypothesis is that loss of SFRP1 expression will render mammary epithelial cells more susceptible to tumorigeneis in vitro and in vivo, and re-expression of SFRP1 into breast carcinoma cells will subsequently impede their cancerous characteristics. We have created a non-malignant immortalized mammary epithelial cell line (76N Tert) that stably expresses a siRNA construct that reduces the expression of SFRP1 by 80%. The phenotypic changes observed when SFRP1 alone is knocked-down in these cells, which include a loss of cell polarity causing a spindle-cell morphology and an increase in the formation of pseudopodia.  Not only do these cells show signs of a more mesenchymal phenotype, but they also exhibit mesenchymal properities. Scratch-wound assays and matrigel assays revealed that SFRP1 loss in 76N Tert cells remarkably increases their ability to migrate and invade. Additionally, Wnt3a stimulation significantly increases proliferation as well as (-catenin-mediated luciferase activity when compared to empty vector transfected control cells. We have also generated a malignant breast cancer cell line         (MDA-MB-231) that overexpresses SFRP1 and when these cells are stimulated with Wnt3a, (-catenin-mediated luciferase activity is significantly reduced compared with empty vector transfected control cells. Moreover, FACS scan analysis demonstrates that SFRP1 expressing MDA-MB-231 cells are more susceptible to death. We are presently utilizing a SFRP1 knockout mouse model to elucidate the involvement of SFRP1 in mammary gland development and breast cancer susceptibility. Taken together, these data could lay the foundation for the development of preventative treatments aimed at antagonizing the Wnt/(-catenin signaling pathway in patients with reduced levels of SFRP1.
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