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Spectrum of cell death: Single-cell innate fluorescence signature reflects the process of cell death
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A cell’s innate fluorescence signature, an assemblage of autofluorescence signals emitted by a
plethora of biomolecules within a cell, is known to serve as useful proxy to probe into a cell’s
physiological status. Here we comprehensively analyzed if the innate fluorescence signature can
be harnessed to determine if a cell is alive or dead. We used CRIF (confocal reflection microscopy
assisted innate fluorescence analysis), a technique we recently developed which allows analyzing
innate fluorescence signature at the level of single-cell, to compare the innate fluoresce signatures
of live and dead cells. The result showed that the dead cells exhibit distinct innate fluorescence
signature, based on which a machine learning models could predict a cells live/dead with a high-
level of accuracy. Furthermore, we found a different stimulus leaves characteristic intercurrence
signature to the cells, which again allowed highly accurate classification by machine learning
models. These results suggest innate fluorescence signature is a reliable marker for a cell’s
live/death status. We propose the innate fluoresce analysis is a promising addition to the arsenal
of microbiology, which allows fast, simple and tag-free analysis of cell death.
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