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ABSTRACT The structure and dynamics of human intercellular adhesion molecules is critical for understanding their role in tissue development and homeostasis, as well as in disease pathogenesis. Three closely related isoforms of cadherins (cadherin-1, -2, and -7) are required for the establishment and maintenance of epithelial cell?cell junctions. Loss-of-function mutations in the genes encoding cadherins cause aberrant cell?cell adhesion and EMT-like transformation. However, the role of cadherin binding specificity in the initiation and progression of cancer has been unclear. We recently reported a series of novel cadherin mutations in cancer. In this proposal, we will test the hypothesis that loss-of-function of cadherins specifically disrupts cellular junctions, leading to epithelial dedifferentiation and enhanced cancer invasion, and that this process can be reversed by reintroduction of the appropriate cadherin isoform. The proposed experiments will investigate the functional role of cadherin isoform expression in the context of diverse types of cancer in three Specific Aims. Aim 1 will characterize the role of cadherin isoform switching in cancer cell invasion and metastasis. The relative contribution of Cadherin1 and Cadherin7 isoforms to tumor initiation and progression, as well as the effect of exogenous expression of a novel cadherin isoform, Cadherin9, will be evaluated. In aim 2, we will determine the mechanism by which epithelial cadherin isoform expression is lost in a spontaneous mouse mammary cancer model. The loss of Cadherin1 is linked to the loss of the differentiation marker, E-cadherin, and the acquisition of mesenchymal markers. We will determine the contributions of transcriptional regulation, epigenetic silencing, and mutation to this loss. Aim 3 will determine the role of cadherin isoform switching in modulating the function of cadherin-mediated cell?cell adhesion during embryo development. The Cadherin1 and Cadherin7 genes are regulated differently in the early mouse embryo, and Cadherin1 is also more widely expressed than Cadherin7 during early embryogenesis. We will determine the mechanism by which this switch occurs, and characterize its role in the spatial organization of the embryo. Together, these experiments will reveal how the specificity of cadherin binding determines the cadherin isoform composition of cell?cell junctions and their function in normal development and
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