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Editorial on the Research Topic
Glycotherapeutics: Design, synthesis, function and biomedical
application of agents emerging from glycochemistry and glycobiology

Post-translational glycosylation is a non-template driven process for the addition
of carbohydrates, or glycans, to biomolecules such as protein and lipids. It is well
recognized that glycosylation impacts many cellular processes including, but not
limited to, protein folding, trafficking, receptor binding, signaling, inflammation, and
cell-to-cell/matrix adhesion (Varki 2017). Additionally, glycans can be used in the
targeting of drugs in diseases such as cancer (Diniz et al., 2022) and lysosomal storage
disorders (Do et al, 2019) as well as modulating pharmacokinetics and
immunogenicity of therapeutic proteins and antibodies (Liu 2015; Archer et al,
2022; Dammen-Brower et al., 2022).

The goal of this Research Topic was to assemble a collection of articles highlighting
recent advancements pertaining to diagnostic tools and therapeutics utilizing
multidisciplinary approaches in glycobiology and glycochemistry. Collectively, four
articles submitted by 21 experts in glycoscience were peer-reviewed and accepted for
publication in this Research Topic to emphasize the importance of glycans in human
health and disease, in addition to presenting rapidly evolving technologies used in the
analysis of carbohydrate-modified molecules and the enzymes that synthesize or
degrade them.

A review article by Loaeza-Reyes et al. provides a comprehensive overview of
protein N-linked and O-linked glycosylation and their implications in
cardiovascular function and disease, including an analysis of cardiovascular
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disease risk factors associated with aberrant N-glycosylation
and the dynamic role of the O-GlcNAc modification in
inflammation. With more than 7,800 proteins modified in
humans, O-GlcNAcylation is a critical modulator of
signaling pathways in health and diseases (Wulff-Fuentes
et al, 2021). Taking an analytical approach, Burt et al.
provide a review of this dynamic modification and
strategies to elucidate O-GlcNAc-modified proteins using
high performance liquid chromatography coupled to
tandem mass spectrometry (LC-MS/MS). The glycosidic
bond between GIcNAc and serine or threonine residues is
inherently labile, thus careful MS fragmentation strategies
must be taken into consideration in order to accurately detect
O-glycopeptides. While the mass spectrometer cannot
GIcNAc and
GalNAc, the authors summarize efforts in the literature to

discern the two HexNAc stereoisomers,

accurately identify the correct stereoisomers based on the
ratio of fragment ions produced from the respective glycans.
Additionally, Mukherjee et al. contributed a review article
describing synthetic approaches to stereoselective chemical
which be
challenging. This valuable summary of methods will aid

O-glycosylation reactions, can extremely

the synthetic chemist in deriving a strategy for
synthesizing target glycans with defined glycosidic
linkages, including 1,2-cis, 1,2-trans and 2-deoxy-

glycosides. Finally, a research article by Howlader et al.
studied human neuraminidase enzymes and their roles in
transmigration using an in vitro system. Here, the authors
investigated the pharmacological inhibition of the NEUI,
NEU3, and NEU4 isoenzymes. They propose these enzymes
are positive regulators of transmigration and are potential
targets for anti-inflammatory approaches.

In summary, within this Research Topic we sought to
highlight the recent advancements in Glycoscience and how
they can be utilized for therapeutic approaches to human
diseases. We hope this collection of articles will be of interest
to the broader scientific community and facilitate further

discussion.
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