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Coordinating epithelial cell proliferation and migration in corneal wound healing
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Corneal epithelial stem cells at the limbus in response to wound are triggered to migrate and suppress proliferation at 
leading edge. Increased proliferation of basal epithelial cells containing stem cells and concomitant stratification occurs 

leading to migration of epithelial cell sheet. The extracellular and intracellular signaling pathways that regulate these processes 
in corneal epithelium by modulating the cell-cell matrix and cell-cell adhesion are less understood. In order to understand the 
maintenance and functioning of stable cell-cell junctions in corneal epithelium, we studied the protein CDK5 at cell-cell and 
cell-matrix adhesions during migration. Immuno fluorescence showed co-localization of CDK5, p35, and CDK5(pY15, active 
form of CDK5)with E-cadherin at cell-cell boundaries indicating that they form an intracellular complex. Inhibiting CDK5 
activity with olomoucine (pharmacological inhibitor of CDK5) increased the degradation of surface-biotinylated E-cadherin, 
generating a degradation product of 29KDa. In contrast, p120 catenin levels were increased two-fold. Similar changes in 
E-cadherin and p120 expression were seen in cells treated with the CDK5 inhibitor, olomoucine. Reduced E-cadherin 
immunofluorescence intensity in ShCDK5 was similar to olomoucine treated cells. TIRF analysis of pEGFP-E cadherin in 
live transfected cells revealed trafficking of cadherin was reduced as opposed to p120. Suppression of CDK5 expression with 
Sh RNA confirmed previous results obtained with olomoucine and indicating arole for CDK5 instabilizing cell-cell junctions. 
CDK5 Kinase is therefore required preventing the dissociation, degradation and cadherin–catenins witch, indicating that 
CDK5 was required for maintaining stable epithelial cell-cell adhesions, homeostasis and tissue repair.
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