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Elucidation of the molecular mechanism creating ceramide diversity in epidermis.

In vitro assay using purified proteins and in vivo analyses using Pnplal knockout (KO) mice
revealed that PNPLA1 is a transacylase that synthesizes acylceramide by transferring linoleic
acid in triglyceride to -hydroxyceramide. Ichthyosis mutations in PNPLA 1 largely impaired the
transacylase activity. Differentiation of the keratinocytes was impaired by Pnplal disruption,
whereas exogenously added acylceramide partially rescued the aberrant differentiation. These
results suggest that acylceramide or its derivative regulates keratinocyte differentiation.
Cell-based assays and in vivo analyses revealed that ABHD5 has an ability to enhance PNPLA1
activity. However, such ability was largely decreased in Dorfman-Chanarin syndrome mutants of
ABHDSA. Solely expressed PNPLA1 was localized throughout the cytoplasm including the ER. On
the other hand, PNPLA1 was located to ER near lipid droplets when it was co-expressed with
ABHD5 under triglyceride-generating conditions. Overproduction of ACSVL4 resulted in
increases in acylceramides with C32 and C34 saturated fatty acids, suggesting that ACSVL4 is
involved in acylceramide production. Although phytoceramide was decreased in the epidermis of
Des2 KO mice, no abnormality in skin barrier formation was observed. We found that
FATPs/ACSs function in the import of long-chain bases (LCB) including phytosphingosine into
cells. We also revealed that fatty acid a-oxidation in the ER is involved in phytosphingosine

metabolism.

Pathogenesis and pathology of epidermal barrier disorders and enforcement of barrier formation.
Abnormal metabolism of sphingosine as well as increases in growth rate and oxidative stress
responses were observed in the keratinocytes isolated from the KO mice of the Sjégren-Larsson
syndrome gene Aldh3aZ2. The Ichthyin KO mice exhibited impaired epidermal barrier formation
and reduced acylceramide levels. Genetic analyses of various congenital ichthyosis patients
identified several mutations including hitherto unreported mutations in ALOXES, SDR9C?7,
GJB3, KRTI1, KRTi10, and FLG, indicating genotype-phenotype correlations. Compound
heterozygotes for filaggrin (FLG) gene mutations in atopic dermatitis patients did not always
show severe symptom. Identification of a case of severe atopic dermatitis with a heterozygous
FLG mutation accompanying with IgE deficiency, raising a possibility of a new pathomechanism
caused by barrier deficiency but allergenic sensitization-independent. After absorption into small
intestinal cells, the plant type LCBs d18:248t and d18:24t8 and fungi type LCB 9-Me-d18:2 were

converted to ceramides and monohexosylceramides at higher rates than to sphingomyelins.

Function of meibum lipids in tear film barrier formation and elucidation of the molecular
mechanism of their synthesis.

The proportion of opacified cornea was increased as EloviI-rescue mice grew (43% at 5-11 months
old and 86% at > 12 months old). The epithelium of the Elovi/I-rescue mouse cornea was partly
cornified, and epidermal markers were expressed. To investigate of the role of the fatty acid
o-hydrolase CYP4F22 (Cyp4f39 in mice) in generation of the meibum-specific lipid
(Oracyl)-w-hydroxy FA (OAHFA), Cyp4£39 KO mice were generated.
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