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■ TITLE 
Approaches toward Live Tracking of Genomic Elements 

■ ABSTRACT 
Direct visualization of the genomic elements in living cells can provide valuable 
information, complementary to the structural information provided by techniques such 
as Hi-C, on the dynamic mechanism of the gene regulation. Currently available 
techniques relying on the CRISPR system are limited mostly to apply to the genomic 
loci with large repeating sequence and also suffer from nonspecific loci due to the 
fluorophore aggregation. We developed a modified CRISPR system combining triple-
split fluorophores, solubilizing tags, and SunTag system in order to suppress 
background fluorescence, reduce aggregation, and amplify the signal. Novel split 
fluorophore design suppressed the background and thus enhanced signal-to-
background ratio several folds. Solution-exchanging fragmented fluorophore and the 
SunTag system greatly extended the allowed observation time. We report successful 
tracking of an arbitrary genomic locus by targeting a sequence of only several repeats 
using our new design. This technique will enable the general application of CRISPR-
based imaging to genome-wide loci. 
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