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Despite the apparent banal chemical composition of their monomers, polysaccharides are 
perhaps the most complex of all biopolymers. Their extraordinary diversity comes from their 
stereochemical variations, the different ways to link monosaccharides, and the large number of 
substituents that can decorate glycans. This immense structural diversity enables many 
biological functions, from energy storage to structural polysaccharides, or as mediators of 
intracellular and intercellular recognition. The diversity of oligo- and polysaccharides is 
orchestrated by the enzymes that assemble them (glycosyltransferases) or modify / degrade 
them (glycosidases, lyases, esterases and oxidoreductases), collectively termed carbohydrate-
active enzymes (CAZymes). While only a few proteases are sufficient to catalyze the degradation 
of any protein, the structural variations of carbohydrates require a colossal number of different 
CAZymes for the degradation of oligo- and polysaccharides. 
 
For more than 30 years, I have studied CAZymes from all angles: synthesis of substrate analogs, 
action on insoluble polymers, mechanistic enzymology, structural biology, bioinformatics and, 
more recently, genomics and impact in the digestive microbiome. As early as 1991, I proposed 
the classification of glycosidases into families based on their sequence similarity to amino acids. 
My classification is updated regularly and presented on the CAZy portal (www.cazy.org) since 
1998. I then extended my classification to other classes of CAZymes such as 
glycosyltransferases polysaccharide lyases and lytic polysaccharide monooxygenases. My 
classification rationalized how carbohydrate enzymes were studied and dramatically accelerated 
the pace of their discovery. Thus 35 families of glycosidases known in 1991, the number has 
grown steadily to exceed 165 in 2019, without showing signs of slowing, quite the contrary.  
 
While it becomes possible to use the functional diversity of CAZymes to obtain an estimate of the 
natural diversity of glycans, there are still many families to discover and many activities to 
characterize. My current work aims at accelerating the pace of discoveries of families of 
CAZymes and ultimately at predicting their precise activities on the basis of the sequences alone, 
an endeavor that I call “deciphering of glycans code”.  


