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Fluorescent markers for lipid droplets (LDs) are a promising chemical tool for monitoring
LD dynamics in cells. To tune the excitation wavelength in a suitable visible range and improve
the retention time of the markers in LDs, in this study, we developed trans-bis-PO-mTz, a
tetrazine-conjugated bis-phosphoryl-bridged fluorophore. We hypothesized that if the inverse
electron-demand Diels—Alder (IEDDA) reaction occurs between trans-bis-PO-mTz and an
artificial lipid containing an alkene in LDs, the release of the dye from the cell would be
significantly suppressed. In toluene, trans-bis-PO-mTz was efficiently quenched by tetrazine
(@r = 0.01), while a 38-fold increase in the fluorescence intensity was observed when treated
with methyl 10-undecenoate. HuH-7 cells were incubated in the presence of 14-pentadecenoic
acid, followed by the addition of trans-bis-PO-mTz, resulting in the emergence of intense
fluorescence from LDs. This result suggests that 14-pentadecenoic acid is metabolically
incorporated into the LDs as triglycerides followed by the IEDDA reaction in the LDs. The
fluorescence intensity of cells retained 95% of the original value even after 24 h of incubation
in a culture medium containing serum.
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