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A series of glycosphingolipids containing galactose was purified from the earthworm, Phe-
retima hilgendorfi by DEAE—and QAE—Sephadex, Florisil, and Iatrobeads column chromato-
graphy. From structural studies including compositional sugar analysis, methylation analysis,
chromium trioxide oxidation, enzymatic hydrolysis, 'H—and '3C—nuclear magnetic resonance
spectroscopy, and fast atom bombardment mass spectrometry, their structures were determined

to be as follows : Gal 81—Cer, Gal 81-6 Gal g1-Cer, and Gal 81-6 Gal 81-6 Gal 81—Cer.
The ceramide moiety was composed of octadecasphingenine and its branched homologue as
the main sphingoids, and saturated Css—, Ca3—, and Ca4—acid as the major fatty acids.
Thin—layer chromatography and the results of sugar analysis indicated the structures of two
minor components of the ceramide mono—and irihexoside fractions to be Glc—Cer and Man

—Gal-Gal—Cer, respectively.
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Lane 1, alkali—stable lipid fraction of earthworm ;
lane 2, neutral glycosphingolipid fraction pre-
pared by the method of Saito and Hakomoril® ;
lane 3, ceramide monosaccharide (CMS) frac-
tion ; lane 4, ceramide disaccharide (CDS) frac-
tion ; lane 5, ceramide trisaccharide (CTS) frac-
tion. The separation was shown on a TLC glass
plate of silica gel 60 (E. Merck) developed in
chloroform—methanol—water (60 : 40 : 10, vol/vol/
vol), and the spots were visualized with orcinol—

H,S0O, reagent.

Fig.-1 Thin layer chromatogram of neutral gly-
colipids, ceramide mono—, di— and tri-
saccharide fractions obtained from earth-
worm, Pheretima hilgendorfi, which were
fractionated by silicic acid (Ilatrobeads)
column chromatography.
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A, lane 1: CMS fraction ; lane 2: isolated CMS; ;

lane 3 : isolated CMS, ; B, lane 1 : CTS fraction ;

lane 2 : isolated CTS; ; lane 3 : isolated CTS,. The
spots were visualized with orcinol-H,SO, reagent
after developing in 2—propanol —water—ammonia

(75 :15: 5, vol/vol/vol for Plate A and 75:40:5

for Plate B).

Fig.-2 Thin layer chromatograms of ceramide
mono—and trisaccharides purified by sili-
cic acid column chromatography using
2—propanol—-water—ammonia systems as
the eluting solvents.
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A and B, Galy1—4 Gal, and Galyl1—6 Galy, as
authentic disaccharide standards ; C, CMS; ; D,
CDS ; E, CTS, ; a, 1,5-di(O—acetyl)—2,3,4,6—tetra
(O—methyl) galactitol ; b, 1,4,5—tri (O—acetyl)—
2,3,6—tri(O—methyl)galactitol ; c, 1,4,6—tri (O-
acetyl)—2,3,56—tri(O—methyl)galactitol ; d, 1,5,6—
tri(O—acetyl)—2,3,4—tri (O—methyl) galactitol.
Fig.-3 Gas chromatograms of partially methyl-
ated alditol acetates.
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LI Eo#ERM S CMS,, CDS, CTS, 4k D &
HITHETE Lo CMSg, Gal g1-1 Cer ; CDS, Gal B
1-6 Gal p1-1 Cer ; CTS,, Gal p1-6 Gal g1-6
Gal B1-1 Cer.
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A, B —galactosidase from E. coli ; lanes 1 to 3 :
isolated CMS,, CDS and CTS, ; lanes 4 to 6 : CDS
incubated for 3 h, 6 h, and 12 h ; lanes 7 to 9 :
CTSzincubated for 3 h, 6 h and 12 h ; B, g —galac-
tosidase from jack bean ; lanes 1 to 3 : isolated
CMS,, CDS and CTS; ; lane 4 : CDS incubated for
18 h, ; lane 5 : CTS; incubated for 18 h. TLC con-
ditions were the same as described in Fig.—1.
Fig.—4 Thin layer chromatograms of the reaction
products from CDS and CTS, by treat-
ment with two kinds of g —galactosidases.
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Fig.-5 'H-NMR spectrum of CTS,.
Table-1 Chemical composition of the ceramide o
portions of CMS,, CDS and CTS,. !
Fatty acid® CMS, CDS  CTS,
16 : 0 0.4 0.2 0.2
18:0 2.0 1.5 1.0 :
19:0 0.4 0.2 0.7 . [pexgo-Hexgo-cer =
20:0 3.3 3.6 4.3 | w o
21:0 2.5 1.0 1.5 g b
. 7 2e a T
22:0 48.2 47.8 46.9 Ll ] I Lol
23:0 11.7 10.5 11.4 ¢ 200 £ a2 500 602 700 800 980 1000
. A R (C)
2:0 31.5 35.2 34.0 - [fexgo-Hoxo-Hoxto-car )
¢ d b
Sphingoid® CMS, CDS  CTS, p (MoHF ¢ —
A 4e.
brb18:1 36.6 18.8 12.6 .
18:1 44.4 77.0 82.7 P i s L. - |
brb18:1 19.0 4.2 4.7 s

a Expressed as percentage of total fatty acids
and sphingoids.
Chain length : number of double bonds.

b Branched sphingoid.
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Fig.-6 Negative—ion FAB-MS spectra of CMS,
(A), CDS (B) and CTS ;2 (C).
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, mannose-containing glycolipid series.

galactose-containing glycolipid series;

Fig.-7 Taxonomic distribution of galactose—con-
taining glycolipid and mannose — contain-
ing glycolipid series in Protostomia.
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