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bscurins, encoded by the single OBSCN gene, are giant cytoskeletal proteins containing tandem adhesion and signaling domains,
including an active RhoGEF motif that directly binds and activates RhoA. The OBSCN gene is highly mutated in breast cancer
resulting in a 2-fold reduction of its mRNA levels. Consistent with this, obscurin proteins are nearly lost from breast cancer cell lines
and human biopsies, independently of their hormonal status or molecular differentiation. Loss of giant obscurins from breast
epithelial cells confers them with a survival and growth advantage following exposure to common chemotherapies. Obscurindepleted breast epithelial cells fail to form adhesion junctions, undergo epithelial-to-mesenchymal transition and generate primary
and secondary mammospheres bearing markers of cancer-initiating cells. Moreover, obscurin-deficient breast epithelial cells display
markedly increased motility as a sheet in 2-dimensional (2D) substrata and individually in confined spaces, increased invasion in
3D matrices, and extend microtentacles mediating the attachment of circulating tumor cells to the endothelium, an advantage that
persists even after paclitaxel treatment. More importantly, loss of giant obscurins from breast epithelial cells promotes primary
tumor formation and lung colonization in vivo. These major phenotypic alterations appear to be the result of reduced RhoA activity
and increased PI3K/Akt activity. Collectively, our findings reveal that loss of giant obscurins from breast epithelium results in
disruption of cell–cell contacts and acquisition of a mesenchymal phenotype that leads to enhanced tumorigenesis, migration and
invasiveness in vitro and in vivo by affecting RhoA- and PI3K/Akt-mediated processes. In addition, our data suggest that loss of
obscurins may represent a selective advantage for breast cancer cells during metastasis, and that treatment with paclitaxel may
exacerbate this advantage by preferentially allowing obscurin-deficient stem-like cells to attach to the endothelium at distant sites,
a first step towards colonizing metastatic tumors. To the contrary, treatment of obscurin-depleted breast cancer cells with PI3K
inhibitors, currently in phase III clinical trials, appears to be highly beneficial by reducing their survival, growth, motility and
invasive capabilities.
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