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Fig. 1. Structures of natural sialic acids. R; can be NH-
acetyl(Neu5Ac), NH-glycolyl(Neu5Ge) or OH(Kdn). In the
case of NH, it is neuraminic acid, which does not exist as
free monosaccharide. The hydroxyls of C-4, C-7, C-8 and C-
9 can be esterified with acetyl groups, the hydroxyl of C-8
methylated or sulfated, and the hydroxyl at C-9 lactylated or
phosphorylated. For a list of all known natural Sia also
showing the combinations of these different substituents in
the sialic acids from natural sources as well as unsaturated
and anhydro derivatives. See Ref. 3. Some of these Sia are
denominated in Table I.
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Table 1. Sialic acid species found in the glycoconjugates of man and the starfish Asterias rubens[3]

Name Abbreviation Source
N-Acetylneuraminic acid Neu5Ac" man
N-Acetyl-7-O-acetylneuraminic acid Neu5,7Ac, man
N-Acetyl-9-O-acetylneuraminic acid Neu5,9Ac, man
N-Acetyl-7,9-di-O-acetylneuraminic acid Neu5,7,9Ac; man
N-Acetyl-9-O-L-lactylneuraminic acid NeuSAc9Lt man
N-Acetyl-8-O-methylneuraminic acid NeuSAc8Me starfish
N-Acetyl-9-0O-acetyl-8-O-methylneuraminic acid Neu5,9Ac,8Me starfish
N-Glycolyneuraminic acid Neu5Gce starfish, human tumors
N-Glycolyl-8-O-methylneuraminic acid Neu5Gce8Me starfish
9-0-Acetyl-N-glycolyl-8-O-methylneuraminic acid Neu9Ac5Ge8Me starfish

*With regard to the nomenclature of the abbreviations it has to be considered that the amino group of neuraminic acid is at C-5.
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Table 2. Basic biological functions of sialic acids

Function due to the negative charge
Influence on the structure of macromolecules
Protection from enzymatic attack

Influence on the specificity of antigens
Representation of recognition sites
Anti-recognition (masking) effect
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Fig. 2. Model of the masking effect of membrane-bound
sialic acids on biological recognition sites.
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Table 3. Cells, viruses and biologically active molecules
containing or representing sialic acid-binding proteins[1-3, 16]

Vertebrate cells
Protozoa
Bacteria
Mycoplasma
Viruses
Hormones
Toxins

Lectins
Enzymes
Antibodies

c d

Fig. 3. Galactose-mediated binding and phagocytosis of sialidase-treated erythrocytes by macrophages. a, native erythrocyte; b,
sialidase-treated cell with demasked galactose residues; ¢, binding; and d, phagocytosis of the erythrocyte. This model can also
be applied to other blood cells, including cancer cells. &, sialic acid; Il galactose residues; O, A, other monosaccharides of
the glycan chains; I3 galactose-binding receptor on the macrophage surface.
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Table 4. Occurrence and glycan specificity of members of the sialoadhesin family

Function as evidenced by Glycan specificity

Adhesin Occurrence gene knock out (counter receptor)
Sialoadhesin(Sn) Tissue macrophages Unknown NeuSAco2,3Gal
Myelin-associated glycoprotein Myelinating cells(oligoden- Organisation of myelin,

(MAG) drocytes and Schwann cells) regulation of neurite
outgrowth[27, 28]

Schwann cell myelin protein Myelinating cells Unknown Neu5Aco2,3Gal

(SMP)

CD33 Myeloid precursor cells, Unknown NeuSAco2,3Gal

monocytes

CD22 Immature and mature B cells Modulation of B cell- Siao2,6Gal(human)

dependent response[29-31] Neu5Geo2,6Gal(murine)
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Table 5. Biological significance of sialic acid O-acetyl
groups

Slower activity of sialidases, trans-sialidase and sialate lyases

Hindering the binding of sialic acids to their receptors

Providing epitopes for the binding of viruses

Modulation of the virulence of microorganisms

Representing differentiation antigens and
morphogenesis

Representing tumor-associated antigens

Role in immunology

influencing
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Table 6. Biological significance of N-glycolylneuraminic acid

Slower activity of sialidases and sialate lyases
Modulation of sialic acid receptor interactions
Dog and cat blood group determinants
Tumor-associated antigen

Differentiation marker
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