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Molecular mechanisms of the itch sensation and skin inflammation induced by
epidermal tight junction barrier deficiency
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The stratum corneum (SC) and tight junctions (TJs) form physical barriers in
the skin. A congenital TJ barrier defect caused by a deficiency of claudin-1, which encodes a major
epidermal TJ adhesion molecule, results in early neonatal death in mice and neonatal
ichthyosis-sclerosing cholangitis syndrome in humans. These observations suggest the essential role

of TJs in skin homeostasis. Here, we established tamoxifen (TAM)-inducible epidermis-specific
claudin-1 knockout mice (K14-creERT+/-, Cldnlflox/flox mice) and investigated the pathophysiology of
epidermal TJ defects in adult mice. To clarify the barrier defects of the SC and TJ separately, we
measured water evaporation through isolated SC sheets (WETIS) ex vivo.On day 8, claudin-1 staining
disappeared, but no elevation of WETIS was observed. On day 18, compact hyperkeratosis and increased
WETIS were observed, suggesting that the TJ barrier leakage secondarily induced the SC barrier

defect.
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