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cell morphology and function and even its fate. In order to study the subcellular localization of RNA, scientists

have developed a variety of technologies, including traditional biochemical fractionation analysis and various

in-situ labeling technologies based on fluorescence in situ hybridization. However, these methods have their

own limitations, and it is difficult to achieve unbiased detection in a high-throughput way. Proximity labeling

technology, which has developed rapidly in recent years, provides a powerful new technical tool for studying

and analyzing the heterogeneity of RNA subcellular distribution and its dynamic interaction with other

macromolecules or subcellular structures. It works by covalent biotinylation of nearby RNAs, subsequent

enrichment of labeled RNA in specific subcellular regions with high spatial and temporal resolution, and

finally RNA identification via sequencing. In this paper, several RNA proximity labeling technologies,

enzyme-mediated or light-activated, developed in recent years are introduced. The principles, pros and cons of

each proximity labeling technology are analyzed and summarized. Moreover, potential future application of

RNA proximity labeling technology in biology research is discussed.

Key Words: RNA localization; subcellular compartments; proximity labeling; spatial transcriptomics
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