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Abstract: Classical cell biology posits that glycosylation modifications occur exclusively on proteins
and lipids. However, the discovery of glycoRNA has challenged this paradigm, expanding the re-
search frontiers of glycobiology and RNA biology. This review systematically summarizes the discov-
ery history and molecular compositional characteristics of glycoRNA , with particular emphasis on de-
tection methodologies including metabolic labeling, chemical oxidation, proximity labeling, and
mass spectrometry-based approaches. It summarizes the potential functions of glycoRNA in cellular
communication, immune regulation, exosome—mediated transfer, and angiogenesis. Finally, it
outlines future research directions centered on critical issues such as biosynthetic mechanisms, struc-
tural elucidation, and functional regulation, aiming to provide theoretical insights for the develop-
ment of glycoRNA detection technologies and mechanistic studies.
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Table 1  Comparison of major detection strategies for glycoRNA

Strategy Principle Advantage Limitation Application Ref.
Metabolic labeling  Azido-sugar incorporation+click Enrichable, live-cell Newly synthesized ~ Cultured cell profiling [3, 9]
chemistry
Chemical oxidation  Periodate oxidation+biotin conju-  Independent of metabolic la-  Complex procedure  Primary cells, exo- [4, 20]
gation beling; high sensitivity somes
Proximity recognition Dual probes+signal amplification High specificity; in situ Complex probe design  Spatial localization [5-6]
Mass spectrometry ~ N-glycan release by PNGase F fol-  Detailed glycan structures ~ RNA information lost Glycan profiling [7]

lowed by LC-MS/MS
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Fig. 9 Validation of glycoRNA in exosomes by metabolic labeling and click chemistry (A)"”', detection of glycoRNA on the exo-

some surface by periodate oxidation—oxime ligation(B)'**’, drFRET validation of glycoRNA on the exosome surface (C)'*’
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