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Structure and the functions of novel glycosphingolipids identified in peroxisome
disease by lipidomics analysis
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In adrenoleukodystrophy (ALD), a peroxisome disease, various lipid species
containing very long chain fatty acids (VLCFAsg accumulate in tissues throughout the body and
acquired inflammatory demyelination occurs in the cerebral white matter. In this study, we performed
structural analysis of three out of four novel glycosphingolipids found in autopsy brains of ALD
patients. We also identified six species of glycosphingolipids containing VLCFAs in ALD patient
fibroblasts. An acyltransferase responsible for the synthesis of phosphatidylcholine containing
VLCFAs was identified, and oxidized phospholipid species specific to ALD patient plasma were
detected. Furthermore, we found that a specific cholesterol fatty acid ester species was localized
in the white matter of an autopsy ALD patient brain.
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