




Disaccharide  Structure   Occurrence  Physiological Role 

sucrose  Glcα(1à2)Fruβ   fruits, seeds, roots, honey  final product of photosynthesis; used as primary 
    energy source in many organisms; most  
    abundant disaccharide 

lactose  Galβ(1à4)Glc   milk, plants  energy source 
 

α,α-trehalose  Glcα(1à1)Glcα   yeast, fungi, insect hemolymph  insect energy source 
 

maltose  Glcα(1à4)Glc   starch and glycogen  energy storage in animals 

 

cellobiose  Glcβ(1à4)Glc   plants (cellulose)  structural stability  

 

chitobiose  NAGβ(1à4)NAG    fungi, Insects, arthropods  exoskeleton structure 
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In the presence of a specifier protein, α-lactalbumin 
(LA), the Km for glucose is reduced from ~2 M to 2 mM 
(affinity increased by ~1000-fold), thus promoting the 

formation of lactose.  The β4Gal-T1/α-lactalbumin 
complex is referred to as lactose synthetase.!

α-Lactalbumin and lysozyme show considerable 
sequence and structural homologies, but α-lactalbumin 

has no glycosidase activity.  LA does not bind 
oligosaccharide, and lysozyme does not bind β4Gal-T1. 

α-Lactalbumin is a mammary gland-specific Ca2+-
binding protein (~14 kDa) expressed only during 
lactation.  The synthetase complex is active only 
when the soluble lactalbumin protein binds to the 
membrane-bound transferase (GalT is localized 

in the internal membranes of mammary cells 
(Golgi/ER membranes, not plasma membranes). 
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Chemical methods:  treatment with aqueous acid (HCl, H2SO4, CF3COOH) 

Enzymatic methods:  use of glycosidases (glycoside hydrolyzing 
enzymes)!
q  Exoglycosidases:  Hydrolyze glycosidic linkages involving !

!terminal !residues!

q  Endoglycosidases:  Hydrolyze glycosidic linkages involving !
!internal residues 



q   endo β-N-acetylglucosaminidases (Endo D, H, F): cleave internal  
 GlcNAc-GlcNAc linkages (Endo F has broad specificity) 

 
q   endo β-galactosidases:  cleave internal β-Galp linkages 

q   peptide: N-glycanase:  cleaves at the N-glycoside joining N-glycan to Asn 

q   α-mannosidases (exo):  cleave terminal α-Manp residues 

q   β-galactosidases (exo):  cleave terminal β-Galp residues 

q   β-N-acetylhexosaminidases (exo):  cleave terminal β-GlcNAcp residues 

q   α-fucosidases (exo):  cleave terminal α-Fucp residues 
 
q   α-sialidases (exo):  cleave terminal α-NeuAc residues 
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Exocyclic mechanism:  oxycarbonium ion intermediate!

Endocyclic mechanism:  acyclic hemiacetal intermediate 



The substrate:  The NAG-NAM polysaccharide of bacterial cell peptidoglycans (also 
hydrolyzes chitin in fungal cell walls) 

NAM = N-acetylmuramic acid (a GlcNAc residue to which has been attached  
L-lactic acid in ether linkage at O3) 

 
Note that lysozyme hydrolyzes the β-NAM (1       4)-β-NAG glycosidic linkage.  




