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Abstract

Ceramide � �aminoethylphosphonate 7CAEPn8was found to be the principal phospho-

sphingolipids in the phylum Mollusca, Cnidaria 7Coelenterata8 and Protozoa. The presence

of CAEPn as a major phospholipid constituent in these organisms is unique, since it has

not been found, or is present only in trace amounts in other animals investigated so far.

In this paper, we describe the isolation and the structural characterization of CAEPn from

the umbrella portion of the jellyfish, Stomolophus nomurai 7Echizen�kurage8 7phylum

Cnidaria, class Scyphozoa89 The chemical structure was completely characterized by TLC�
immunostaining assay, aliphatic analyses, infrared analysis and matrix�assisted laser

desorption ionization time�of�flight mass spectrometry. The ceramide moiety of purified

CAEPn consisted primarily of miristic and palmitic acids, and the sole octadecasphingadienine.
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Fig. � Infrared Spectra of CAEPn and CPEA
�, authentic CAEPn from C. sandai ; �,
purified CAEPn�� from S. nomurai ; �,
authentic CPEA from L. caesar. The
absorption bands marked at Nos. ����
and ���
 indicate the presence of C�P
bond �at ���� cm��� and C�O�P bond
�at ���
 cm���, respectively.

Fig. � Detection of CAEPn by TLC�Immuno-
staining.
Lane �, authentic CAEPn from C. sandai ;
lane �, CAEPn fraction from S. nomurai ;
lanes �, � and �, purified CAEPn��, ��
and �� from S. nomurai ; lane 	, authen-
tic ceramide phosphoethanolamine
�sphingoethanolamine, CPEA� from the
green bottle fly, Lucilia caesar. The
separation was performed on the pre-
coated Plygram Sil G plastic plates de-
veloped in chloroform�methanol�water,
	� : �� : � �v/v� for ��min., and the spots
were visualized with ninhydrin reagent
for Panel A and with immunostaining
by anti�CAEPn antibody for Panel B.

Fig. � Thin�Layer Chromatograms of the
Purified Ceramide ��Aminoethyl-
phosphonate �CAEPn� obtained from
the Umbrella Portion of the Jellyfish,
Stomolophus nomurai �Echizen�kurage�.
Lane �, authentic CAEPn from the fresh�
water bivalve, Corbicula sandai ; lane �,
CAEPn fraction eluted with ��propanol�
water�ammonia, 
� : �� : � �v/v� using
Iatrobeads column chromatography ;
lane �, purified CAEPn�� ; lane �, puri-
fied CAEPn�� ; lane �, purified CAEPn�
�. The separation was performed on the
precoated silica gel 	� plates developed
in chloroform�methanol�water, 	� : �� : ��
�v/v� for ��min., and the spots were
visualized with ninhydrin reagent for
Panel A and with Dittmer�Lester reagent
for Panel B.
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Table � Ceramide Compositions of CAEPn��
fromtheJellyfish,S. nomurai�Echizen�
kurage	

Fatty acid �N� Sphingoid �N�
�� : �

br�
 : �
�
 : �
�� : �
�� : �

�
��
���
���
����
���

d�� : � �����

br, branched chain¢ d, dihydroxysphingoid.

Fig. � Gas Chromatograms and Mass Spectrum
of Fatty Acid and Sphingoid Composi-
tions of CAEPn��.
A : Fatty acid methyl esters ; �, methyl
myristate ��� : �� ; �, branched methyl
pentadecanoate �br�
 : �� ; �, methyl
pentadecanoate ��
 : �� ; �, methyl palmi-
tate ��� : �� ; 
, methyl margarate ��� : �� ;
B : N�free trimethylsilylated sphingoid ;
�, octadecasphingadienine �d�� : �� ; C :
mass spectrum of the peak in B
�octadecasphingadienine�.
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Fig. � Time Course of Phosphorous liberated
from C�O�P �Phospho�� and/or C�P
�Phosphono�� Compounds with Per-
chloric Acid.
  : CPEA, ceramide phosphoethanolamine
�sphingoethanolamine� �prepared from
the green bottle fly, L. caesar� ; ¡ : PEA,
phosphoethanolamine �obtained from
Nacalai tesque, Inc.� ; ¢ : CAEPn, cer-
amide ��aminoethylphosphonate �pre-
pared from the fresh�water bivalve, C.

sandai� ; £ : AEPn, ��aminoethyl-
phosphonic acid �obtained from Sigma�
Aldrich Fine Chemicals�. The reaction
was performed in ��� perchloric acid at
���..
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Fig. � Phosphorous liberated from the Mix-
tures of C�O�P and C�P Compounds
with Perchloric Acid.
», Mixtures of PEA and AEPn ; ¼,
mixtures of CPEA and CAEPn. The re-
action was performed in 	�� perchloric
acid at �
�� for ��� h.
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