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Figure 1 Schematic diagram of the mechanism of action of CRISPR/
dCas9 (a) and CRISPR/dCas13 (b) imaging systems (color online).
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Figure 2 Imaging principle of PUM-HD/cleavage fluorescent protein
system (color online).
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Figure 3 Schematic drawing of the principle of the csiFP sensor.
Reprinted with permission from [75]. Copyright 2021 American
Chemical Society (color online).
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Figure 4 Schematic diagram of the detection of a target RNA using a
combination of a BHQI-Cy3 conjugate with an RNA aptamer.
Reprinted with permission from [53]. Copyright 2014 John Wiley and
Sons (color online).
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Figure 5 Schematic design principle of the Broccoli-based AiFC
probe and live-cell imaging of unmodified RNA transcripts after
cellular expression. Reprinted with permission from [57]. Copyright
2017 John Wiley and Sons (color online).
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Figure 6 Mechanism of imaging and detection of miRNA in living
cells by SRB-2-based fluorescent sensor. Reprinted with permission
from [59]. Copyright 2017 American Chemical Society (color online).
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Recent advances in fluorescence imaging methods for endogenous
RNA in living cells
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Abstract: Live-cell imaging of RNA can provide us with important information on gene expression and regulation
during cellular life activities. Studies of RNA localization and dynamics require the development of tools to visualize
RNA with high spatial and temporal resolution. In recent years, significant progress has been made in visualizing
endogenous RNA in living cells using RNA-binding proteins, in vitro RNA evolution, and other methods. Here, we
review the history of RNA imaging in living cells, which highlights on the mechanisms, advances, and advantages and
disadvantages of genetically encodable means of imaging endogenous RNA in living cells based on fluorescent RNA
aptamers and CRISPR/Cas. Finally, the challenges and future prospect of the field are discussed.
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