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Abstract: 
The association between loss of cell-cell adhesion and acquisition of enhanced cell migration during early stages of cancer progression is not well understood. We showed that human skin equivalents (HSEs) harboring           E-cadherin-deficient, early-stage tumor cells mimic premalignancy and are linked to a switch to highly invasive carcinoma. As FAK (Focal Adhesion Kinase) and Src kinases play key roles in cell adhesion, migration and invasion, we studied their contribution to the migratory properties of E-cadherin-deficient cells in 2D cultures and in 3D, bioengineered HSEs. Upon scrape-wounding, E-cadherin-deficient cultures demonstrated single cell scattering and accelerated wound closure, while E-cadherin-competent cells migrated slowly as polarized cell sheets. Immunostaining of E-cadherin-competent cells revealed focal localization of FAK at the cell periphery and of Src at cell-cell borders. In contrast, E-cadherin-deficient cells demonstrated a perinuclear distribution of FAK and Src, and immunoblotting revealed elevated FAK expression and increased FAK and Src tyrosine phosphorylation. A pharmacological approach to inhibit cell migration demonstrated that FAK and Src inhibitors, Tyrphostin-AG1007 and PP2, reduced the phosphorylation of these kinases and reversibly inhibited E-cadherin-deficient cell migration. Finally, in a novel transepithelial tumor cell migration model, we showed that loss of cell-cell adhesion was associated with increased FAK expression and allowed E-cadherin-deficient tumor cells to individually migrate between normal keratinocytes and transverse the epithethlial-stromal interface. Taken together, E-cadherin suppression is associated with redistribution and upregulation of FAK and Src kinases directing a highly motile tumor cell phenotype. These kinases may contribute to the transition from precancer to malignancy during squamous cell carcinoma development. Therapeutic approaches designed to target these kinases and block transepithelial tumor cell migration may pave the way towards elimination of such lesions and cancer prevention.  
79

