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Analysis of molecular mechanisms underlying the diversity of very long-chain fatty
acid synthesis and the muscle development.
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Fatty acids with a carbon (C) chain-length longer than 20 are called very
long-chain fatty acids (VLCFAs). Although amounts of VLCFAs are quite smaller than that of long chain
fatty acids (LCFAs) in organisms, VLCFAs exert a variety of biological functions that are not
complemented by LCFAs. HACD family proteins (HACD1-4) catalyze a dehydration reaction in the VLCFAs
elongation cycle, yet the biological functions of HACD family proteins have remained elusive. In this
project, we investigated the roles of VLCFAs and HACD1 in the muscle development by using yeasts,
mammalian cells, HACD1 knockout mice, and human biopsies as experimental materials, and we discovered
that human HACD1 gene mutation causes myopathy. Furthermore, we demonstrated that HACD1 is involved in
the synthesis of C24:1 fatty acid, regulation of membrane fluidity, and cell fusion during myogenesis.
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