Cyclin Dependent kinases CDK4 and CDK6 enhance keratinocyte cell growth but do not alter keratinocyte differentiation 
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Background:  Many cancers are characterized by a loss of normal growth control and an immature cellular phenotype resulting from a block of differentiation. However, the molecular mechanisms that underlie the close link between proliferation and differentiation, and its deregulation in tumorigenesis is not fully understood. Regulators of the G1-S phase of the cell cycle, in particular, the p16-cyclin D1-pRb pathway, are frequently deregulated in oral squamous cell carcinomas (SCC). In particular, cyclin D1 and its kinase partners CDK4 and CDK6 have been shown to play an important role in this process.

Objective:  In this study we evaluated the roles of the two cyclin D-dependent kinases, CDK4 and CDK6, in regulating oral keratinocyte differentiation and proliferation. 

Methods:  To generate oral keratinocyte cell lines that stably overexpress CDK4 and CDK6, we used the lentiviral vector pCDH1. The cDNA sequences of human CDK4 and CDK6 were cloned into the pCDH1 lentiviral vector and the resultant constructs were used to prepare pseudoviral particles. Two independent human oral keratinocyte cell lines—OKF6-TERT1 and OKF6-TERT2 were stably transduced with these constructs to generate 4 stable cell lines—TERT1-CDK4 and TERT2-CDK4 (expressing CDK4) and TERT1-CDK6 and TERT2-CDK6 (expressing CDK6). Two additional cell lines—TERT1-CDH1 and TERT2-CDH1—which were derived by transducing the parental cell lines with empty lentiviral constructs, served as controls.

Results:  The effects of CDK4- and CDK6 overexpression on cell growth were determined using the Cyquant cell proliferation assay. Both CDK4 and CDK6 significantly enhanced cell growth, compared with control cells (p<0.01). Growth enhancement was not significantly different between CDK4 and CDK6. We also analyzed expression of ß1-integrin, which is considered to be a marker of keratinocyte stem cells. Expression patterns of ß1-integrin did not differ significantly between control cells and CDK4/CDK6-overexpressing cells. We next analyzed whether CDK4 and CDK6 expression altered keratinocyte differentiation. CDK4- and CDK6 overexpressing cells were induced to differentiate by addition of calcium. After 48 hours, the expression of E-cadherin, a marker of keratinocyte differentiation, was analyzed by immunofluorescence. In control, empty vector-transduced cells, E-cadherin was poorly expressed in proliferating cells, but was markedly increased when the cells were induced to differentiate. Likewise, calcium-induced differentiation also increased E-cadherin expression in both CDK4- and CDK6-overexpressing cells, suggesting that CDK4 and CDK6 do not block calcium-induced differentiation.

Conclusion:  In summary, our results show that the cyclin D-dependent kinases CDK4 and CDK6 enhance keratinocyte proliferation, but do not block calcium-induced keratinocyte differentiation. Thus, deregulation of these G1-regulatory kinases alone is insufficient to uncouple the link between proliferation and differentiation.
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