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Ceramide deficiency in the stratum corneum (SC) is a key etiological factor in atopic dermatitis
(AD). To clarify the direct role of SC ceramide depletion in impairing SC barrier and water-holding
functions and in initiating AD-like skin symptoms and disease-specific molecular alterations, we

generated Tg mice overexpressing a mutant form of acid ceramidase (aCDase) under the control of



the involucrin promoter, resulting in targeted expression in the upper epidermis. By 3 weeks of age,
Tg mice developed noninflammatory, scaly skin characterized by severely compromised barrier
integrity and water-holding capacity, along with significantly elevated epidermal aCDase activity
and markedly reduced ceramide levels in the SC. Compared to WT controls, Tg mice also exhibited
increased epidermal innervation and reduced intraepidermal semaphorin 3a protein levels.
Additionally, Tg skin showed substantial changes in the expression of AD-associated biomarkers
involved in barrier impairment, pruritus, and Th2 polarization. These included increased levels

of 1110, 1l17a, S100a7, S100a8, and S100a9 and decreased levels of Cxcl10, Ifng,

112, 1113, 1133, Sema3a, and TIr9. Repeated topical application of mite antigens induced allergic
responses in Tg mice, but not in WT mice. These responses were characterized by prominent
eosinophil infiltration in the dermis and significantly elevated serum IgE levels. Allergen-challenged
ear skin from Tg mice also demonstrated significantly increased expression of inflammatory
mediators related to AD, including Ccl17, Ccl22, Ccl26, Ccl27, 113, 1113, 1122, and 1133. These
findings establish Tg mice as a pathophysiologically relevant model of AD, presenting key features
such as xerotic, pruritic skin, impaired barrier and water-retention functions, and Th2-dominant
allergic inflammation. This model provides important insights into ceramide-dependent mechanisms

in AD pathogenesis and offers a useful platform for therapeutic development.
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