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of its molecular weight is contributed by heterogeneous N-linked oligosaccharides. All of the 

potential eight N-glycosylation sites of MAG can carry the HNK-1 epitope. The two 

glycolipids (SGPG, SGLPG) carrying the HNK-1 epitope contain 3-O-sulfoglucuronic acid 

(SO3-3GlcA) as a specific hallmark (T. Ariga et al., J Biol Chem 1987, 262:848-853). 

Interestingly, the HNK-1 epitope structure of bovine glycoprotein P0 also contains this 

characteristic feature. The similarity between the three elucidated structures is restricted to 

the terminal trisaccharide. Consequently the HNK-1 epitope was defined as SO3-3-GlcA(β1-

3)Gal(β1-4)GlcNAc-OH.  

 

The precise carbohydrate epitope recognized by IgM antibodies remains unclear. A study 

with SGPG derivatives showed that the IgM antibodies place different importance on the 

carboxyl and the sulfate group. Whereas “intact” SGPG, containing both negatively charged 

groups, was reported as optimal epitope for antibody binding (A.A. Ilyas et al., J 

Neurochemistry 1990, 55:594-601), other studies emphasize the importance of the length of 

the carbohydrate chain for antibody recognition. Furthermore, the SO3-3-GlcA(β1-3)Gal 

disaccharide epitope seems to be the minimum requirement for binding (A. Tokuda et al., J. 

Carbohydrate Chemistry 1998, 17:535-546). 

 

Summary of the invention 

 

The invention relates to carbohydrate ligands that bind to anti-MAG IgM antibodies, and 

their use in diagnosis as well as for the treatment of anti-MAG neuropathy.  

 

In one aspect, the invention relates to disaccharides of formula (I) 

 

 (I) 

and of formula (II) 

 (II) 

 

wherein Z is optionally substituted phenyl, heteroaryl, arylcarbonyl, or heteroarylmethyl. 
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