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Carboxy-terminal Src kinase (Csk) is a negative regulator of Src family tyrosine kinases (SFKs) which play
pivotal roles in controlling cell adhesion, migration and cancer progression. To elucidate the in vivo role of Csk
in epithelial tissues, I conditionally inactivated Csk in squamous epithelia using the keratin-5 promoter/Cre-loxP
system in mice. The mutant mice developed apparent defects in the skin, esophagus and forestomach, with
concomitant chronic inflammation and epithelial hyperplasia. Analysis of primary keratinocytes showed that
the expression of mesenchymal marker proteins, matrix metalloproteinases (MMPs) and the proinflammatory
cytokine TNF-a were elevated in the mutant cell. These aberrant gene expressions could be suppressed by
anti-inflammatory reagent FK506 through inactivation of Calcineurin and NF k B pathway. Furthermore,
treatment with the anti-inflammatory reagent FK506 rescued hyperplasia in the mutant epidermis, indicating
that epidermal hyperplasia was associated with inflammation. Analysis of the susceptibility of Csk
hetero-mutant mice to two-stage skin carcinogenesis revealed that papillomas arose earlier and in greater
numbers compared with those of wild-type littermates did. It suggested that SFK activity was strictly
regulated by Csk and deregulation of them promoted papilloma formation. Histology of the mutant epidermis
revealed delayed differentiation and impaired cell-cell adhesion in the basal cell layers. Primary cultured
keratinocytes also showed defects in formation of cell-cell adhesion and cytoskeletal remodeling. Defective
cell-cell adhesion observed in mutant keratinocytes was found to be accompanied with irregular cytoskeletal
remodeling by altered Rac1/RhoA activity. In addition, mitotic defects were caused by downregulation of RhoA
activity in the mutant keratinocytes. Fluorescent resonance energy transfer analysis also showed that
Rac1/RhoA was activated at multiple places of cell periphery in the mutant keratinocytes, which might account
for the loss of cell polarity by Csk inactivation. These observations suggest that the SFK/Csk circuit plays
crucial roles in development and maintenance of epithelia by controlling cellular cytoskeletal organization, cell

polarity as well as phenotypic conversion linked to inflammatory events.
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