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O‐linked glycosylation

Glycolipid and membrane protein glycosylation

Modern chemical and chemoenzymatic synthesisModern chemical and chemoenzymatic synthesis 
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ff f l l i i dEffect of glycosylation on protein structure and 
function
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Cellulose



Chitin
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Sugars are everywhere in the world,

i ll i b despecially in our body.
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ATP and NADPH, two biochemically important , y p
energy‐rich compounds
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GlycolysisGlycolysis
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http://www.biochem.arizona.edu/classes/bioc462/462a/NOTES/Amino_Aci
ds/amino_acids.htm
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Bovine pancreatic ribonuclease A



Schematic representation of the Thy-1 glycoprotein 

Chapter 1, Figure  3
Essentials of Glycobiology 

Second Edition
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Basis set of   4
www.scq.ubc.ca/wp‐content/dna.gifBiological ‘words’ of  4096 



B i f 20Basis set of   20
Biological ‘words’ of 6.4×107http://calstate.fullerton.edu/news/arts/2003/

5 molecules htmlBiological  words  of  6.4 105_molecules.html
www.bioinformaticsatschool.eu/basicsa.html
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Two isomeric disaccharides

Chapter 2, Figure  15
Essentials of Glycobiology 

Second Edition



Nonreducing disaccharides

Chapter 2, Figure  17
Essentials of Glycobiology 

Second Edition



Sulfation
PhosphorylationPhosphorylation
Methylation
Acylation
……

> 1 05 1012 i ti> 1.05×1012 variations

Even if we ere able to make a different 
hexasaccharide every day, the world would still y y
end before we made all the possibilities
‐‐‐‐B. G. Davis “Carbohydrate Chemsitry”



Monosaccharide symbol set 

a b

c

Chapter 1, Figure  5
Essentials of Glycobiology 

Second Edition
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Electron micrograph of endothelial cells from a blood capillary 

Chapter 1, Figure  4
Essentials of Glycobiology 

Second Edition
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Prof. Raymond Dwek

• 1980s, approaching how oligosaccharide
altered in disease states.

• 1985, a paper in Nature showed a change in 
glycosylation of antibody correlated with 
rheumatoid arthritisrheumatoid arthritis.

• 1988,  word “Glycobiology” has been 
coinedcoined.

R D k Bi h i t 2006 28 4R. Dwek Biochemist, 2006, 28, 4



Common classes of animal glycans

Chapter 1, Figure  6
Essentials of Glycobiology 

Second Edition
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Occurrence
All cells in nature are covered with a dense and complex array ofAll cells in nature are covered with a dense and complex array of 
sugar chains (glycans).

The cell walls of bacteria and archea are composed of several classes 
of glycans and glycoconjugates.

Most secreted proteins of eukaryotes carry large amounts of 
covalently attached glycanscovalently attached glycans.

The extracellular matrix of eukaryotes is also rich in such secreted y
glycans.

Cytosolic and nuclear glycans are common in eukaryotes.
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Chemistry and structureChemistry and structure
Glycosidic linkages can be in α‐ or β‐linkage forms, which are 
biologically recognized as completely distinct.

Glycan chains can be linear or branched.

Glycans can be modified by a variety of different substituents, 
such as acetylation and sulfation.y

Complete sequencing of glycans is feasible but usually requires 
combinatorial or iterative methods.

Modern methods allow in vitro chemoenzymatic synthesis ofModern methods allow in vitro chemoenzymatic synthesis of 
both simple and complex glycans.
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