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GLYCOSPHINGOLIPIDS

General Structural Features:
4 HOCH2-CH-(|3H-CH:CH(CH2)12-CH3
Re OH
Sufar NH
O:C-(CHz)lB-CH:;

Structure of a ceramide: N-stearoylsphingosine
Classification:
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Structures of Glycosphingolipids Commonly Found in Higher Animals:

1) Glycosphingolipids of GalCer Family Galb1-1'Cer: Galbl-1Cer
3
2) Major Neutral Glycosphingolipids Found go
3

In Higher Animals

GaNAcbl->3Gaal->4Gabl->4Glch1->1'Cer
glucosylceramide, GlcCer

lactosylceramide, L acCer
Globotriaosylceramide, GbOsezCer

Globotetraosyl ceramide, GbOse,Cer

3) Svennerholm's Nomenclature for Gangliosides

Ganglioside (5-n)
~ -
A - N = # of sugar units
Gl\gl‘/ in the main sugar chain
I
#of salic acid
4) Major Gangliosides Found in
Higher Animals Galb1->3GaNAchl-> G§Ib1—>4GI cb1->1Cer
0
2NeuAc
GM3
GM2
GM1




Dr.Y.-T.Li, Lecture 4

INBORN ERRORS OF
GLYCOSPHINGOLIPID CATABOLISM

Glycosphingolipid Storage Diseases (also called Sphingolipidoses) are congenital disorders
characterized by excessive accumulation of glycosphingolipidsin the tissues of the patient, due
to the impaired degradation of a specific glycosphingolipid. Recently it has been shown that in
addition to glycosidases the catabolism of glycosphingolipids requires protein cofactors called
activator proteins. The following two schemes show the relationship between the degradation of
glycosphingolipids and several sphingolipidoses.

SCHEME 1. CATABOLISM OF GM1-GANGLIOSIDE

SUGAR SUBSTRATE
REMOVED (ABBREV.)
Galb1-3Ga NAcb1—>4(§a| b1-Glch1-1'Cer (GM1)
aT2 GMI-b-Galactosidase
NeuAc Blocked in GM1-gangliosidosis
\/
Gal Gal NAcb1—>4(§aI b1-4GIcb1—>1'Cer (GM2)
Neup?'gz b-N-Acetylhexosaminidase A

Blocked in Type B GM 2-ganglio-
sidosis (Tay-Sachs Disease)

\|
NeuA?cTZ
\
v 1
NeuAc Glch1l->1'Cer (Glc-Cer)
Gal b-Glucosidase
Blocked in Gaucher's Disease

\/

Glc Ceramide
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SCHEME 2. CATABOLISM OF GLOBOTETRAOSYLCERAMIDE

Sugar
Removed

GalNAcpB1—3Galal—4Galf1—4Glcpl—1’Cer

(Globotetraosylceramide)

B-N-Acetylhexosaminidase A and B

Blocked in total 3-hexosaminidase
deficiency (T'ype O GM2-gangliosidosis)

v

GalNAc Galal—=4Galpf1—4Glcpfl1—1"Cer
(Globotriaosylceramide)

o-Galactosidase

Blocked in Fabry’s Disease

\4
Gal GalB1—4Glcpl—1"Cer

Gal Glcpl1—1"Cer

B-Glucosidase
Blocked in Gaucher’s disease

Glc Ceramide
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GLYCOSYLPHOSPHATIDYLINOSITAL (GPI) ANCHORSOF
PROTEINS

Glycosylphosphatidylinositol-linked proteins (GPI-linked or GPI-anchored proteins) occur in
eucaryotes, but are particularly abundant in some parasitic protozoa, which contain relatively few
membrane proteins anchored by transmembrane polypeptide segments. Like glycoproteins and
glycolipids, GPI-anchored proteins are located only on the exterior surface of the plasma
membrane.

GPI anchor and protein attachment
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The core structure of the GPI anchors of proteins.
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