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Sphingomyelin is Phosphocholine
Ester of Ceramide
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Figure 11-6
Space-filling model of a phosphatidyl
choline molecule.

Individual units are
cylindrical (cross-section
of head equals that of side chain)
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Glycolipids are Formed by Linking
one or More Sugars to Ceramide

Ceramide +
-Glucose or Galactose => Cerebroside

-Sulfated Galactose => Sulfoglycosphingolipids
-Oligosaccharide => Globoside

-Oligosaccharide with NANA => Gangliosides
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Activated Donors in Glycolipids
Synthesis

UDP-Glucose

UDP-Galactose

UDP-N-Acetylgalctoseamine

CMP-

(galactolipid) (glucosylceramide)
ubpP
UDP-galactose UDP-—glucose

Galactocerebmsideﬁ Ceramide ——<- Glucocerebroside

UDP

Copyright © 1997 Wiley-Liss, Inc.




6CHo0H
CH3—(CH2)12—CH=CH—CH—CH—CH20 O—¢\ OH
6H hH H%%
Galactocerbroside é 23
d 'R OH
CH20H
CH3~(CH2)12—CH=CH*~CH*(EI+CH20
H NH HO
OH

Glucocerbroside (f \F{ H

Transfer of Sulfate Group to Galactocerbroside Produces
Sulfogalatocerbroside (Sulfatide)

CH20H
CH; — (CH,);, —~CH=CH~—CH-CH-CH-0 0 OH
OH NH {0350
|
C\
d R

12/12/2015



Sulfate Group Donor
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Degradation of Sphingolipids
Hydrolytic Enzymes, Specific for the Sugar
- a Galactosidase
- B Galactosidase
- neuraminidase
- Hexoaminidase
In Lysosomes

Enzymes are firmly Bound to Lysosomal
Membrane.

The pH Optimum 3.5-5.5
Stepwise Sequential Process
“Last on, First off”

NAcGal

BGalactosidase

BHexoseaminidase

neuraminidase
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Sphingolipidoses

Lipid Storage Diseases
Defect in one of the Enzyme
Inherited as Autosomal RecessiveDisease
Accumalation of Specific Lipid
Substrate of the Defective Enzyme

Brain is Mostly Affected.

Extent of Enzyme deficiency is the same in
Different Tissues.

Degradation of Sphingomyelin
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infantile and juvenils forms

SANDHOFF'S DISEASE

as Tay-Sache but with
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wall

KRABBE DISEASE (GLOBOID CELL.
LEUKODYSTROPHY)

+ Accumulation of galactocerebrosides.
+ Mental and motor deterioration
5
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 Accumulation of ceramids

Painful and progressive
joint deformity
ubcutaneous nodules of

lipiddnden colls

«Haarse c

» Tissuos show granulomas
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