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Figure 1 Schematic illustration of the biosynthetic pathway of glycoconjugates catalyzed by glycotransferases and glycosidases, and the
translocation of the glycoconjugates to the cell membrane in order to mediate a variety of physiological and pathological events through sugar—protein

interactions (color online).
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Figure 2 Photochromic glycoprobes based on SP/MR for the ASGPr-mediated translocation to the lysosomes for photo-controlled fluorescence-
blinking imaging. (a) Structure and photochromic activity of the galactose-modified photochromic probe developed. (b) Cartoon illustrating the FRET
process between Naph to SP/MR as modulated by photochromism. (c) Targeted endocytosis of multivalent glycomicelles formed by the photochromic
glycoprobe and their intracellular photochromic actions achieved by alternate light irradiations. Reproduced with permission from Ref. [18].

Copyright@?2017, Springer Nature (color online).
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Figure 3 Photochromic glycoprobes for the super-resolution imaging of glycosidase activity at the subcellular level. (a) Light-induced reversible
structural conversion between SP and MR. (b) Structure and working mechanism of the glycosidase-activatable photochromic glycoprobe. (¢) Cartoon
illustrating the mechanism by which the glycosidase-activatable probe achieves super-resolution imaging of subcellular organelles. Reproduced with
permission from Ref. [28]. Copyright@2020, American Chemical Society (color online).
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throughput screening combined with PCA to achieve the classification of influenza A viruses with different receptor specificities. Reproduced with

permission from Ref. [49]. Copyright@2022, Elsevier (color online).
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Abstract: With the rapid advancement of human genomics and proteomics, the study of human glycomics has recently
become the focus of many chemists and biologists in the 21* century. Compared to those developed for genomic and
proteomic studies, chemical tools for the effective study of the glycomics are much fewer. This account will summarize
our recent progress in the development of novel chemical probes for the in-sifu detection of the glycosylation/de-
glycosylation processes of biomolecules and sugar-protein interactions. We will discuss the principles to design
fluorescent probes for the super-resolution imaging of sugar-mediated glycobiological processes in cells, and
homogeneous fluorogenic arrays for the high-throughput screening of sugar—protein interactions in a label-free manner.
A perspective is also given with respect to the future directions of developing chemical tools for the study of
glycobiology.
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