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TABLE 7-1 Abbreviations for Common Monosaccharides
and Some of Their Derivatives

Abequose Abe Glucuronic acid GlcA
Arabinose Ara Galactosamine GalN
Fructose Fru Glucosamine GlcN
Fucose Fuc N-Acetylgalactosamine GalNAc
Galactose Gal N-Acetylglucosamine GIcNAc
Glucose Glc |duronic acid |doA
Mannose Man Muramic acid Mur
Rhamnose Rha N-Acetylmuramic acid Mur2Ac
Ribose Rib N-Acetylneuraminic acid NeubAc

Xylose Xyl (a sialic acid)
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TABLE 7-2

Structures and Roles of Some Polysaccharides

Size (number of

monosaccharide
Polymer Type* Repeating unit' units) Roles/significance
Starch Energy storage: in plants
Amylose Homo- (e1—4)Glc, linear 50-5,000
Amylopectin Homo- (1—4)Gle, with Up to 108
(1—6)Glc
branches every
24-30 residues
Glycogen Homo- (ae1—4)Glc, with Up to 50,000 Energy storage: in bacteria and animal cells
(a1—6)Glc
branches every
8-12 residues
Cellulose Homo- (B1—4)Glc Up to 15,000 Structural: in plants, gives rigidity and
strength to cell walls
Chitin Homo- (B1—4)GIcNAc Very large Structural: in insects, spiders, crustaceans,
gives rigidity and strength to exoskeletons
Dextran Homo- (a1—6)Glc, with Wide range Structural: in bacteria, extracellular adhesive
(a1—3) branches
Peptidoglycan Hetero-; 4)Mur2Ac(B1—4) Very large Structural: in bacteria, gives rigidity and
peptides GlcNAc(B1 strength to cell envelope
attached
Agarose Hetero- 3)p-Gal(31—4)3,6- 1,000 Structural: in algae, cell wall material
anhydro-1-Gal(a 1
Hyaluronate (a Hetero-; 4)GIcA(B1—3) Up to 100,000 Structural: in vertebrates, extracellular matrix
glycosamino- acidic GIcNAc(B1 of skin and connective tissue; viscosity
glycan) and lubrication in joints

*Each polymer is classified as a homopolysaccharide (homo-) or heteropolysaccharide (hetero-).

The abbreviated names for the peptidoglycan, agarose, and hyaluronate repeating units indicate that the polymer contains
repeats of this disaccharide unit. For example, in peptidoglycan, the GIcNAc of one disaccharide unit is (31—4)-linked to the first residue of the next disaccharide

unit.
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(a) Conformational activation
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A conformational change induced in the protein
antithrombin (AT) on binding a specific
pentasaccharide S domain allows its interaction
with Factor Xa, a blood clotting factor, preventing
clotting.



(b) Enhanced protein-protein interaction

- Thrombin

Binding of AT and thrombin to two adjacent S
domains brings the two proteins into close
proximity, favoring their interaction, which
inhibits blood clotting.
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