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Main Research
Projects

@® Fatty acid metabolism and animal development and diseases

Fatty acid is an important constituent of living organisms. Fatty acids form a lipid
bilayer, serve as signal molecules, and become energy sources of the cells. We
aim to study the function of fatty acids in animal development and health by
studying human diseases with defective fatty acid metabolism.

Peroxisome biogenesis disorder (PBD) is a congenital human disease with
defective peroxisomal function. In patients with PBD, malfunctioned peroxisomes
lead to accumulation of very-long chain fatty acids and branched fatty acid, such




as phytanic acid and pristanic acid, as well as depletion of ether phospholipid
including plasmalogens, and bile acids. Such metabolic fluctuations are thought
to be the direct cause of the symptoms including neuronal dystrophy, liver
dysfunction, and bone defects. However, the pathological detail and responsible
metabolic substances are still unknown.

We established a disease model fish by experimentally mutating one of the
disease-causing genes, and found that the disease model fish recapitulate
important human symptoms. By wusing liquid chromatography-mass
spectrometry (LC-MS), we also revealed tissue-specific accumulation of distinct
fatty acid species. We also study patient-derived cell resources as well as gene-
modified cell lines. From these studies we aim to understand the pathological
mechanisms of PBD and discover the responsible metabolic substances that lead
to the development of the symptoms.

@ Establishment of a conventional analytical method for a range of fatty acid
species

Fatty acids are simple molecules composed of a chain of hydrocarbons. They,
however, differ with the chain lengths, the number of double bonds and the
position of the double bonds, consisting a wide variety of molecular species.
Because there is no conventional way to analyze the entire fatty acid species in
biological samples, we are establishing an analytical method using LC-MS. Our
current method can detect a wide range of fatty acid species from hydrocarbon
chain length of 14 (long-chain fatty acid) to of 44 (ultra-very-long-chain fatty
acid) in a single assay. We also established a method to determine the double
bond positions of unsaturated fatty acids. By using these analytical techniques,
we aim to discover the disease markers for many clinical applications.

Aim of our study

To find out the molecular and cellular mechanisms of the development of the symptoms in the patients
using model animals, patient derived cells and biopsy samples, and analytical tools.
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