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Unveiling autophagy and aging through time-resolved imaging of 
lysosomal polarity with a delayed fl uorescent emitter

A lysosome-specifi c coumarin-diphenylamine-based thermally 
activated delayed fl uorescent probe, DC-Lyso, exhibiting a polarity-
sensitive fl uorescence lifetime has been developed. It was employed 
for the specifi c long-term tracking of lysosomal dynamics, including 
lysosome-mitochondrion and lysosome-lipid droplet interactions 
under physiological conditions. The microsecond timescale imaging 
using the delayed fl uorescence of DC-Lyso nanoparticles in water 
further reveals the distribution of lysosomal polarity in various 
cancerous cell lines and a model organism, Caenorhabditis elegans. 
The lysosomal polarity has been elucidated as an indicator of the 
complex aging process in a multicellular organism, C. elegans.
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