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Ronald Hokke’

Department of Chemistry, School of Chemistry, University Road, National University of Ireland, Galway, Ireland

DESCRIPTION

Glycan-binding proteins, also known as lectins, are a diverse
group of proteins that specifically recognize and bind to
carbohydrates, or glycans, on the surface of cells, pathogens, and
other molecules. These interactions play important roles in
various biological processes, including cell adhesion, signaling,
and immune response.

Glycan-binding proteins are found in all domains of life, from
bacteria to animals, and have evolved to recognize a wide range
of glycan structures, including complex branched glycans and
simple sugars. Many glycan-binding proteins are involved in host-
pathogen interactions, where they can recognize and bind to
specific glycans on the surface of pathogens, leading to their
clearance by the immune system.

One well-known example of a glycan-binding protein is the
influenza virus hemagglutinin protein, which binds to sialic acid
containing glycans on the surface of host cells to initiate viral
infection. Another example is the bacterial adhesin FimH, which
recognizes and binds to mannose-containing glycans on the
surface of host cells to initiate bacterial colonization and
infection.

Glycan-binding proteins also play important roles in cell
adhesion and signaling. For example, selectins are a family of
glycan-binding proteins that mediate the adhesion of leukocytes
to endothelial cells during inflammation. The selectin family
includes E-selectin, P-selectin, and L-selectin, which recognize
specific glycans on the surface of leukocytes and endothelial cells
to facilitate their adhesion and migration.

In addition to their roles in host-pathogen interactions and cell

adhesion, glycan-binding proteins also play important roles in
immune response. For example, C-type lectins are a family of
glycan-binding proteins that are involved in antigen presentation
and immune regulation. These proteins recognize specific
glycans on the surface of pathogens and present them to
immune cells, triggering an immune response.

Glycan-binding proteins are also important in glycosylation, the
process by which glycans are added to proteins and lipids. Many
glycan-binding proteins are involved in the recognition and
processing of glycans during glycosylation, ensuring that the
appropriate glycans are added to the appropriate molecules.

One important application of glycan-binding proteins is in
glycan profiling, the analysis of the glycan structures present on
the surface of cells and other molecules. Glycan-binding proteins
can be used to selectively bind to specific glycans on the surface
of cells, allowing for the identification and quantification of
these glycans. This information can be used to understand the
roles of glycans in biological processes and to develop glycan-
based therapeutics and vaccines.

CONCLUSION

In recent years, there has been increasing interest in the
development of glycan-based therapeutics and vaccines. Glycan-
binding proteins have been used to develop glycan-based
vaccines against pathogens such as Clostridium difficile and
Streptococcus pneumoniae. These vaccines elicit an immune
response against specific glycans on the surface of the pathogen,
leading to protection against infection.
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