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Abstract

Applications of Stable Isotopes

Lipidomics in Marine Microalgae Using Electrospray

lonization Tandem Mass Spectrometry

Nobuaki Onr* and Yoshihiro SHIRATWA : Faculty of Life

and Environmental Sciences, University of Tsukuba ;
JST/CREST, 1-1-1 Tennodai, Tsukuba-shi, Ibaraki
Pref. 305-8572, Japan, *Japan Weather Association,
Sunshine 60 Bldg. 55, 3-1-1 Higashi-Ikebukuro,
Toshima-ku, Tokyo 170-6055, Japan

The coccolithophorid Emiliania huxleyi (Haptophyta)
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is one of the most abundant bloom-forming algae in
worldwide oceans. We successfully developed and opti-
mized a very sensitive and high-throughput algal lipidom-
ics system using an electrospray ionization tandem mass
spectrometry (ESI-MS/MS) in order to profile the lipids.
In axenic strain E. huxleyi CCMP 2090, we identified mo-
lecular species of betaine lipids (1,2-diacylglyceryl-3- (O-
carboxyhydroxymethylcholin), glycerol lipids (monoga-
lactosyldiacylglycerol, digalactosyldiacylglycerol, sulfo-
quinovosyldiacylglycerol and triacylglycerol) and phos-
pholipids (phosphatidylcholine, phosphatidylethanolamine,
phosphatidylinositol, phosphatidylglycerol and phosphat-
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idic acid) based on the simultaneous automated acquisi-
tion and processing of ion spectra of acyl-anions of com-
mon fatty acid moieties and several lipid class-specific
fragment ions for 132 precursors. More than 600 apparent
molecular mass species of polar glycerolipids were identi-
fied in E. huxleyi CCMP 2090. According to 3-D network
analysis, E. huxleyi CCMP 2090 is notable for its high
production of docosahexaenoic acid (DHA) and, in par-
ticular, a unique DHA biosynthetic pathway which is com-
posed of both the omega-6 fatty acid pathway and the

mammalian-type “Sprecher” pathway.
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