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The human brain accounts for ~2% of the
body weight, but consumes as high as 20%
of glucose. As a result, the brain possesses
the highest level of glycosylation, such as
sialylation and O-GIcNAcylation, among all
the organs. The glycans in the brain have
been implicated in neural connectivity and
neurodegenerative diseases. Aiming to
elucidate the functional roles of brain
glycosylation, we have developed chemical
tools for glycan labeling, imaging, and
glycoproteomics. To enable in vivo
visualization of the sialoglycans in the mouse
brain, we used stealth liposomes to shuttle
azidosugars into the brain for metabolic
labeling of brain sialoglycans, followed by
click-labeling with imaging probes. Termed
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liposome-assisted bioorthogonal reporter
(LABOR), this strategy, for the first time,
enables click-labeling and imaging of brain
sialoglycans in living mice. Furthermore, to
implement expansion microscopy (ExM) for
brain glycan imaging, we developed click-
ExM, which integrates click labeling into ExM
to enable super-resolution fluorescence
imaging of glycans. We demonstrated click-
ExM imaging of sialoglycans in cultured
neurons and in brain tissues with super-
resolution. Finally, we performed
glycoproteomic analysis of protein O-
GlcNAcylation in primary neurons, which
revealed that O-GIcNAc is enriched at the
synapses and regulates synapse activation.
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