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Talk abstract:

Interactions that occur on the cell surface have a central role in regulating many important
biological processes, including, immune response, cell-cell communication, disease progression, and cell-
pathogen interactions. These processes are mediated by cell-surface glycoproteins, glycolipids, and
glycopolymers, and glycans expressed in the glycocalyx are unique identifiers of cell type that can indicate
disease and could serve as drug targets. For many diseases and infections, there is still a need for effective
treatments that halt their progression, and molecules that can bind the glycans could be used for early
detection of the disease biomarkers or as drug delivery agents, as anticancer and antiviral treatments.
These needs, however, require understanding of the chemical underpinning of the protein-glycan
recognition, as well as efficient and detailed methods of structural analysis of glycans.

In the first part of the lecture, | will summarize role of glycans in diseases and viral infections, and
discuss the challenge associated with the design of therapeutics targeting surface glycans. Next, | will
discuss the basics of chemical recognition of glycans using covalent binding, metal-assisted binding, and
noncovalent interactions. Finally, | will introduce the idea of flexible synthetic carbohydrate receptors,
which include cooperativity and multivalency in their binding mode, as a design that could lead to
development of novel sensing devices and unlock new glycan targets for future therapeutics.

In the second part of the lecture, | will discuss recent advances in gas-phase glycoanalytics. In
principle, the development of the glycomics has been hampered by the lack of both high-resolution and
high-throuhtput methods to able to isolate and deduce a glycan structure. Herein, | will focus in recent
developments in liquid chromatography, mass spectrometry, ion-mobility spectrometry and cryo IR
spectroscopy in the context of the glycan analysis, discussing the strengths and limitations of these
methods. While each of these methods has its own merits, the combination of the techniques provides a
multidimensional reference library that could be used for seamless identification of complex glycans.
Finally, | touch on the role of the computational chemistry in glycoanalysis, and its synergy with the gas-
phase glycoanalysis.
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