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Abstract Glycosylation of proteins, one of the most prevalent and complex post-translational modifications
occurring in nature, plays a crucial role in regulating protein net charge, conformation, binding properties and,
ultimately, biological function. Traditional structural techniques are not amenable for glycoproteins due to the
inherent heterogeneity of oligosaccharides. With the advances in analytical technique, mass spectrometry dis-
plays an increasingly crucial role in elucidating the structure of glycoproteins. Mass spectrometry-based pro-
teomic technique can dissect the chemical composition and site information of low-abundance glycosylation at
the peptide level. Instead, native mass spectrometry (nMS) can analyze intact glycoproteins while maintaining
the information for glycan heterogeneity, and the insights into the regulatory effects of glycosylation on protein
higher order structures and interactions with other proteins or ligands. As a representative structural mass
spectrometry tool, ion mobility-based nMS strategy is powered by its conformer-resolving capability and by the
feasibility of conformer manipulation through collision-induced unfolding. Consequently, native IM-MS analysis

can provide rich information of dynamic protein conformations, allowing for the rapid identification and differ-
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entiation of protein isoforms in an unprecedented manner. In this review, we briefly introduced two emerging

native IM-MS analytical modes, dynamic conformer-resolving mode and glycoform-resolving mode. Besides, we

also discussed the recent progress of conformational and topological characterization of intact glycoproteins

with three typical model systems based on two above-mentioned emerging modes of native IM-MS.

Key words  protein glycosylation; native mass spectrometry; conformer-resolving mass spectrometry; ion mobili-

ty-mass spectrometry; collision-induced unfolding
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Figure 1 Classification of protein glycosylation'"®!
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Figure 2 High-resolution characterization of both conformation (A) and glycoform (B) of bovine transferrin with native AIU-IM-MS strategy
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Table 1 Common types of saccharide oxonium ions™”!

Oxonium ion (m/z) Type* Chemical formula
126.055 [HexNAc - CH,0,F  [CHNO,J"
138.055 [HexNAc - CH,0,]  [CHNO,J'
144.065 [HexNAc - CH,0L1 [CH, NO,J*
168.066 [HexNAc — 2H,0° [C,H NOI
186.076 [HexNAc - H,0[ [C,H,NO,J"
204.087 [HexNAc[ [C,H, NOJ*
274.092 [NeuSAc - H,0J [C, HNO,J*
292.103 [NeuSAcl* [C, H,NO,J
366.140 [HexHexNAc[ [C, H,NO I

“Hex: Hexose; HexNAc: N-Acetyl-hexosamine N-acetylhexosamine;
NeuS5Ac: N-Acetylneuraminic acid; Neu5Ge: N-Hydroxyacetylneur-

aminic acid
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