G201-4pm-11 BALER B102EFER (2022)

BFRNEHXRRAT7O0—F I VBRICKDITIVARIRHEDOEHRE

(A KBeE ' - 4K IToM?) OHH Bk ' - 28 ER? - 1hp %541

Organelle labeling with NIR-emissive phospha-rhodamine dyes (' Graduate School of Science,
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Protein-tag system has been a widely used technique to label target proteins with organic
fluorescent dyes. Although various labeling reagents are available, the development of near
infrared (NIR) fluorescent ligands with membrane permeability, high chemical stability, and
photostability are still demanded. In this study, we have developed a series of NIR-emissive
phospha-thodamine dyes with the polarity sensitivity based on an intramolecular
spirocyclization. With reducing the number of alkyl groups on the terminal amino groups, the
absorption and emission spectra were hypsochromically shifted, and the spirocyclization
equilibrium was shifted to a closed form at neutral pH. The closed form can be stabilized by
the replacement of the carboxy group with a sulfonamide. All the compounds were successfully
employed to stain target organelles in cells expressing HaloTag fusion protein. In particular, a
dye bearing a sulfonamide group showed excellent membrane permeability and significantly
shortened the time for labeling. The dye visualized the target organelle even with low
concentrations less than 50 nM, indicating its practical utility as a fluorescent labeling reagent.
Keywords : NIR fluorescent dyes; HaloTag ligand; Intramolecular spirocyclization; Membrane
permeability; Live-cell imaging
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