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ABSTRACT  
Glycan structure elucidation is extremely challenging due to 1) its structural and stereochemical 

diversity and complexity, 2) low ionization efficiency and mass spectrometric glycan 

rearrangement, and 3) low abundance in the real sample. Therefore, glycomics is much less 

developed than its siblings, proteomics and genomics. Glycan quantitation and characterization 

are essential for the assessment of glycan alterations in glycoproteins to uncover their functions. 

With the advent of electron activated dissociation (ExD) techniques, mass spectrometry has 

become the most powerful and informative tool to elucidate glycan structures. However, the low 

fragmentation efficiency and requirement of multiply charged precursor ions render the full 

glycan structure elucidation challenging. Inspired by electron activated ExD, we developed a free 

radical approach for generating free radicals on glycans, which significantly increase the 

fragmentation efficiency and generate systematic and predictable glycan dissociation, including 

glycosidic and cross-ring cleavages. Meanwhile, we investigated the mechanisms of free radical-

induced glycan dissociation and developed isotopic and isobaric tags for glycan quantitation 
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