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 The glycocalyx on the outer surface of cells is made of glycoproteins, glycolipids, and proteoglycans, 

and accomplishes many crucial functions in the communication of the cell with its environment.1 Cholera toxin 

(CT), a lectin secreted by Vibrio cholerae that causes life-threating diarrhea, targets Lewisy and 

Lewisx carbohydrate antigens in this layer in addition to ganglioside GM1 in the cell membrane.2,3 Shiga toxin 

(ST), a lectin secreted by Shigella dysenteriae type 1 and some strains of Escherichia coli, binds to the 

Gb3 glycosphingolipid on the cell membrane and causes haemorrhagic colitis and hemolytic uremic 

syndrome.4–6 

Even though the general mechanisms of infection for both CT and ST are well known, how these 

proteins interact with the glycocalyx en route to infecting the host cell remains poorly understood. The 

complexity of the glycocalyx, and the scarcity of tools to control and analyse glycocalyx composition and 

organisation, make mechanistic studies in vivo and in vitro challenging. 

We aim to generate well-defined glycocalyx models to understand how CT and ST interact with the cell 

surface. To this end, hyaluronan (HA) and Lewisx or Gb3 oligosaccharides were prepared with appropriate bio-

orthogonal reactive groups to allow their conjugation, followed by the incorporation of a biotin group on the 

reducing end of the HA backbone, to build a well-defined mucin-like molecular structure suitable for 

anchorage to cell membrane models, and to perform quantitative binding studies using quartz crystal 

microbalance or spectroscopic ellipsometry. 
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