


Ribbon diagram of 
HEW lysozyme 









Chemical hydrolysis of an amide (peptide) bond can be acid- or base-catalyzed.  
Proteases utilize the same chemistry, albeit at enhanced rates:  serine proteases 
exploit the base mechanism (catalytic triad), whereas aspartic proteases exploit 

the acid mechanism.!

Chemical hydrolysis of a glycosidic linkage (acetal/ketal) involving an alkyl aglycone 
is only acid-catalyzed.  All known glycosidases that act on these types of substrates 

utilize acid catalysis.  It is unlikely that a glycosidase will ever be discovered that 
utilizes a base mechanism for the hydrolysis of oligo- or polysaccharides (enzymes 

do not disobey the rules of solution chemistry). 



α-Aryl glucopyranosides:  base-labile!
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Connective tissue (cartilage, skin, tendons, blood vessel walls) consist of collagen and 
elastin (protein-based) fibers embedded in a viscous, gel-like matrix called ground 
substance.!
Composed largely of glycosaminoglycans (GAGs) – the most abundant 
heteropolysaccharides. Unbranched structures contain derivatives of GlcNAc, GalNAc, 
and uronic acids (e.g., D-glucuronic and L-iduronic acids); backbones consist of repeating 
disaccharide units.!
q  Highly negatively charged, due primarily to the presence of sulfate esters!

q  Located primarily on the surface of cells or in the extracellular space!

q  Extended conformation imparts high viscosity to extracellular solutions!

q  Low compressibility – ideal for lubricating joints!

q  Highly viscous and elastic!

q  Rigidity provides structural integrity to cells and provides passageways between cells,  
   allowing for cell migration. !



GAGs are comprised of repeating disaccharide subunits. 



Core protein is O- and 
N-glycosylated.  The 

glycans are decorated 
with keratan and 

chondroitin sulfates.  



GAG Localization Comments 

hyaluronate synovial fluid (lubricates joints); vitreous humor 
(eye fluid); extracellular matrix of loose 

connective tissue 
large polymers; shock absorbing; 

totally non-sulfated 

chondroitin sulfate tendons, cartilage, bone, heart valves most abundant GAG; structural 
support for extracellular matrix 

heparin sulfate basement membranes; 
components of cell surfaces 

contains higher acetylated  
glucosamine than heparin 

heparin component of intracellular granules of mast 
cells lining the arteries of the lungs, liver and 

skin 

more sulfated than heparin 
sulfates; prevents blood clotting; 

most negatively-charged 
polyelectrolyte in tissues 

dermatan sulfate skin, blood vessels, heart valves extracellular matrix of skin 

keratan sulfate cornea, bone, hair 
cartilage aggregated with chondroitin sulfates may be fucosylated 
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