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Research investigating the onset mechanism of peroxisomal disease and the
development of new biomarkers from lipid metabolomics
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An increase in the level of very long chain fatty acids (VLCFAsS) was
observed because of adrenoleukodystrophy, a peroxisomal disease, which is caused by a mutation in
the ABCD1 gene. This study aimed to elucidate the onset mechanism and biomarkers of this disease
from three perspectives. First, comprehensive molecular analysis systems were established for
sphingomyelin and acyl-CoA, an intermediate of phospholipid synthesis. VLCFAs accumulated at the
sn-1 position of phospholipids and levels of C26:1-CoA increased in the fibroblasts of patients.
Second, several acyltransferases were identified as enzymes potentially responsible for the
biosynthesis of VLCFA-containing phospholipids using ABCD1-deficient cells that were designed by
gene editing. Third, the multichannel MRM analysis system for the comprehensive molecular analysis
of glycosphingolipids was established using a chiral column and LC-MS.
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Peroxisomes: Biogenesis, Function, and Role in Human Disease







