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Abstract: The N-acetylglucosamine (O-GIcNAc) modification is a unique glycosylation that
dynamically modulates protein functions and regulates numerous biological pathways in human
physiology and disease. This modification is added by O-GIcNAc transferase (OGT) and removed by
O-GlcNAcase (OGA). Despite recent progress, challenges remain to decipher the biological role of O-
GIcNAc modification and its regulation by OGT and OGA on a broad range of substrates that lack
apparent sequence motifs. In this talk, | will present our recently solved crystal structure of a human
OGA that represents the first model of eukaryotic glycoside hydrolases in the GH84 family. We further
determined a series of OGA:substrate complex structures, revealing a molecular basis underlying
OGA'’s principle in substrate recognition. Moreover, we developed novel chemical probes to expedite
the characterization of OGT—substrate recognition and the discovery of genuine substrates that weakly
or transiently interact with OGT.
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