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Carbohydrates containing sialic acid play pivotal roles in many pathologically and physiologically important biological
processes such as cellular recognition, adhesion, migration, invasion, and communication, bacterial and viral infection, and
tumor metastasis etc. Compared to five- or six- carbons monosaccharides, sialic acids contain a 9-carbon backbone and are much
more structurally complex molecules. They have been predominantly found as the terminal carbohydrate units on glycoproteins
and glycolipids of vertebrates, as well as components of capsular polysaccharides or lipooligosaccharides of pathogenic bacteria
and represent the most important recognition elements as terminal sugars. Three basic forms of sialic acids include Neu5Ac,
Neu5Gc, KDN, and their structural modifications with different substitutions lead to more than 50 different naturally occurring
sialic acids that further increases the complexicity of sialic acid-containing structures. To investigate their biological significances,
homogenous sialosides especially naturally occurring sialic acid variations on disialyl structures are needed. In this text a detailed
discussions about an efficient two-step multienzyme approach for the synthesis of a series of GD3 ganglioside oligosaccharides
and other disialyl glycans containing a terminal Siaa2—8Sia component with different natural and non-natural sialic acids will
be presented.
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