
Carbohydrates and Glycobiology 

 

• Monosaccharides –  consist of a simple polyhydroxy aldehyde or ketone unit 

• Disaccharide – two monosaccharide units 

• Oligosaccharides – consist of short chains of monosacchardies units or residues 

characteristic linkages called glycosidic bonds 

• Polysaccharides – sugar polymers containing more than about 20 

monosaccharide units 

• Aldose – carbonyl group at the end of carbon chain is an aldehyde group 

• Ketose – carbonyl group at the end of carbon chain is a ketone group 

 

Two Trioses, an aldose and a ketose – 3C                            Hexoses – 6C 

 
 

Pentoses - 5C 

 

 



 
 

Examples of D-Aldose 

 

 
 

 

 
 

 

 



 
 

Examples of D-Ketoses 

 
 

 
 

 

 

 



Epimers – Two sugars that differ only in the configuration around one carbon atom eg 

D-Mannose vs D-Glucose or D-glucose vs D-Galactose 

 

 
 

 

 

Formation of hemiacetals and hemiketals 

 

 
 

 

 

 

 

 

 

 

 

 

 



Formation of the two cyclic forms of D-glucose 

 
 

Pyranoses and Furanoses 

 

 
 



Sugars as reducing agents 

 
 

Formation of maltose – O-glycocidic bond 

 



 
 

Polysaccharides 

 

 



Stored fuel 

 
 

Amylose and amylopectin, the polysaccharides of starch 

 

 
 

 

Amylopectin 

 
 

A cluster of amylose and amylopectin in starch granules 

 



 

Cellulose – structural homopolysaccharides 

 

 
 

 
 

 

 

 



Glycosaminoglycans are components of the ECM 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Glycoconjugates: Proteoglycans, Glycoproteins and Glycolipids 

 

• Proteoglycans – are macromolecules of the cell surface or ECM in which one or 

more glycosaminoglycan chains are covalently to a membrane protein or a 

secreted protein 

 

• Glycoproteins – have one or several oligosaccharides of varying complexity 

joined covalently to a protein 

 

• Glycolipids – are membrane lipids in which the hydrophobilic head groups are 

oligosaccharides, which as in glycoproteins, act as specific sites for recognition 

by carbohydrate-binding proteins. 

 

Proteoglycan structure, showing the trisaccharide bridge (blue) 

 
Proteoglycan structure of an integral membrane protein – syndecan (a core protein of the 

plasma membrane) 

 



A proteoglycan aggregate of the extracellular matrix 

 

  
Interactions between cells and extracellular matrix 

 
 



Oligosaccharide linkages in glycoproteins 

 
 

Bacterial lipo-polysaccharides 

 



Oligosaccharide-Lectin interaction mediate biological process 

• Lectin – found in all organisms, are proteins that bind carbodydrates with high 

affinity and specificity 

• Selectins – are family of lectins, found in plasma membranes, that mediate cell-

cell recognition and adhesion in a wide range of cellular processes 

 

 
 

Role of lectin-ligand interactions in lymphocyte movement to the site of an infection or 

injury 

 

 



 


