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Abstract

Phosphatidylcholine (PC) is biosynthesized from lyso—PC (LPC) by LPC acyltransferase (LPCAT).
Until now, four kinds of LPCAT were identified; LPCAT1, LPCAT2, LPCAT3, and LPCAT4. Phosphatidic
acid (PA) is a precursor phospholipid of PC, and three PA biosynthetic enzymes from lyso—-PA
(LPA) were also identified; LPAAT1, LPAAT2, and LPAAT3. We reported here that biosynthesis of
most PC species were regulated by LPCATs or LPAATs. Especially, dipalmitoyl-PC (DPPC) was mainly
biosynthesized by LPCAT1. We also showed that LPCAT1-KO mice had the high sensitivity for acute
lung injury. (Harayama et al. Cell Metab. 2014)

Platelet—activating factor (PAF) is a potent lipid mediator. In response to extracellular
stimuli, PAF is biosynthesized by lyso-PAF acetyltransferase, LPCAT2. We identified that the
acute LPCAT2 activation is regulated its phosphorylation at Ser34. LPCAT2 may be phosphorylated
in the Ca/Protein kinase C o pathway. (Morimoto et al. J. Biol. Chem. 2014) .We also screened
LPCAT2 specific inhibitor from 170, 000 compounds and identified TSI-01 as a candidate of species
for PAF related diseases. (Tarui et al.]J. Lipid Res. 2014)

Brain is abundant in docosahexiaenoic acid (DHA).In this study, we identified a novel
LPAAT, LPAAT4 with preference for DHA-CoA. LPAAT mRNA was mainly detected in the brain. This
findings will contribute to study on the role of DHA in the brain (Eto et al. BBRC 2014)

We identified a candidate gene, Secl4-1like 3 associated with transport of pulmonary surfactant
lipid. Secl4-like 3 was mainly expressed in the lung, and recognized lipid packing defect. We
speculated that Secl4-1ike 3 may transport target lipids to intraalveolar space by the binding
to the lipid packing defect. (Hishikawa et al. FASEB J. 2013)

We summarized the recent phospholipid studies in the review. (Hishikawa et al. J. Lipid Res.
2014)
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