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Studies on Phosphosphingolipids from the Viscera of
the Japanese Flying Squid Todarodes pacificus*
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Abstract
Sphingomyelin and ceramide aminoethylphosphonate as the major phosphosphingolipids were isolated
from the viscera of the Japanese flying squid Todarodes pacificus and their chemical structures were
completely characterized by TLC-immunostaining assay, aliphatic analysis, hydrogen fluoride
degradation, enzymatic hydrolysis, infrared analysis and matrix-assisted laser desorption ionization time-
of-flight mass spectrometry. The ceramide moieties of these lipids consisted of saturated (C16, 17, 18, 20
and 22) and mono-unsaturated (C22 and 24) acids as the fatty acids, and C16:1 base as a sole sphingoid.
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Fig. 1 Scheme for Preparation and Fractionation of Sphingolipids
from the Japanese flying squid Todarodes pacificus
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Fig. 2 Thin-Layer Chromatogram of the
isolated Sphingomyelin (Sph.) from
the Japanese Flying Squid
Todarodes pacificus.
Lane 1, Authentic Sph. from the pearl
oyster Pinctada martensii; lane 2, Sph.
fraction eluted with chloroform/ methanol/
water, 6:4:1 using Florisil column
chromatography shown in Fig. 1; lane 3,
isolated Sph. The plate was developed in
chloroform/methanol/water, 60:40:10 for
20min, and the spots were visualized with
Dittmer-Lester reagent.
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1 2 3

Fig. 3 Thin-Layer Chromatogram of the
isolated Ceramide aminoethylphos-
phonate (CAEPN) from the Japanese
Flying Squid Todarodes pacificus.
Lane 1, Authentic CAEPn from the giant
ezo scallop Patinopecten yessoensis; lane 2,
CAEPn fraction eluted with chloroform/
methanol/water, 30:60:8 Using DEAE-
Sephadex A-25 column chromatography
show in Fig. 1; lane 3, isolated CAEPn.
The plate was developed in chloroform/
methanol/water, 65:25:4 for 20min, and the
spots were visualized with ninhydrin
reagent.
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(B)
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Fig. 4 Infrared Spectra of Sph. (A) and
CAEPNH (B).
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v
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Fig. 5 Detection of CAEPn by TLC-Immu-
nostaining Assay.
Lane 1, authentic CAEPn from P.
yessoensis; lane 2, isolated CAEPn from 7.
pacificus. The separation was performed
on the precoated Polygram Sil G plastic
plates developed in chloroform-methanol-
water, 65:25:4 for 12 min, and the spots
were visualized with ninhydrin reagent for
Panel A and with immunostaining by anti-
CAEPn antibody for Panel B.
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(A) (B)

4

S, s, 1 2 S 8 1 2

Fig. 6 Enzymatic Hydrolysis by Phospho-
lipase C from Clostridium perfringens.
Panel A, water-soluble fraction; Panel B,
chloroform-soluble fraction; S,, authentic
phosphocholine chloride (Sigma Chemical) ;
S,, authentic 2-aminoethylphosphonic aid
(Aldrich Chem.) ; S, authentic ceramide
(nonhydroxy fatty acid) from bovine brain
(Nacalai tesque) ; S, authentic ceramide
(hydroxyl fatty acid) from bovine brain
(Sigma) ; 1, hydrolyzates of Sph.; 2,
hydrolyzates of CAEPn. The separation
was performed on a precoated Cellulose
glass plate developed for 2 hr in butanol-
acetic acid-water, 12:3:5 for Panel A and on
a precoated Silica gel 60 glass plate
developed for 10 min in chloroform-
methanol, 92:8 for Panel B. The spots were
visualized with Hanes-Isherwood reagent
for Panel A and with 50 % H,SO, reagent
for Panel B.
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Fig. 7 Infrared Spectra of Chloroform-
Soluble Products of Sph. (A) and
CAEPN (B) after Hydrolysis by
Phospholipase C.
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Fig. 8 Mass Spectrum of C22:1-Fatty Acid
Methyl Ester.

Table 1 Ceramide Compositions of Sph. and
CAEPN from the Japanese Flying

Squid T. pacificus.

Sph. CAEPn

Fatty Acid (%)

16:0 81.3 56.8

17:0 18 29

180 4.3 59

20:0 26 24

22:1 27 12.7

22:0 15 2.6

24:1 58 16.7
Sphingoid (%)

dle:1 100 100

d, dihydroxysphingoid.
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