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Mapping of protein O-GlcNAc modification sites using a radical generating M

terminal chemical tagging

Min Jueng Kang!, Mi Ra Bang?, In Su Song?, Han Bin Oh? and Eugene C. Yi'"
Department of Molecular Medicine and Biopharmaceutical Sciences, Graduate School of Convergence
Science and Technology, and College of Medicine or College of Pharmacy, Seoul National University,

Seoul, Korea, 2Department of Chemistry, Sogang University, Seoul, Korea

Protein O-GlcNAcylation, a post-translational modification to serine or threonine residues of nuclear and
cytoplasmic proteins, is known to be involved in biological and pathophysiological processes, such as
type 2 diabetes, cancers, cardiovascular and neurodegenerative disorders. Despite its physiological
significance, accurate identification of site specific O-GlcNAcylation on protein remains analytical
challenges due to lability of O-GIcNAcylation for direct analysis by mass spectrometry (MS). Here, we
are reporting a new experimental method by an A~terminal chemical tagging for O-GlcNAcome profiling
and their O-GIcNAcylation site mapping with conventional callision-induced dissociation (CID)- or higher
energy collisional dissociation (HCD)-based MS analysis. The method is combined with (i) lectin-based
C-GlcNAc modified peptides enrichment and (ii) the chemical-assisted free radical initiated peptide
sequencing with MS (FRIPS-MS). We will demonstrate that our new method leads to greatly improved
MS/MS spectral quality which in turn allows confident identification of O-GIcNAc modified peptides and
accurate modification sites in global &-GIcNAcome profiling. We, therefore, anticipate that further
application of the radical generating A+terminal chemical tagging method to biological systems, which
would result in discovery of new O-GlcNAcylated proteins and elucidating the functional roles of protein

C-GIcNAcylation in many cellular processes.
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