®
2012 2016

Biology of diversity and asymmetry of membrane lipids

Shimizu, Takao

167,800,000

Glycerophospholipids in cellular membrane possess two distinct fatty acids
at the sn-1 and sn-2 positions. Combined with 6 different polar heads, glycerophospholipids consists
of over 1,000 different species. While the membrane phospholipid diversity appears essential for

specific cellular functions, information is limited on the role of individual phospholipids for
cellular functions.

We isolated several lysophospholipid acyltransferases and bred their gene knockout mice, and
established a new method to profile lipid mediators and phospholipids by LC-MS. We found that
change in fatty acid species of glycerophospholipids relates to multiple abnormalities such as
pulmonary surfactant dysfunction, failure of triglyceride transport in liver and intestine, retinal
degeneration, male infertility and neuropathic pain, depending on the change of specific fatty
acids. These studies provide an insight for disease mechanism, and novel therapeutic strategy to
above disorders.
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