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Phenotype Prediction Based on Single-cell Innate Fluorescence Signature Analysis: Tag-less
Isolation of lipid producing phenotype as model system
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Innate fluorescence (IF) signature is an assemblage of autofluorescence emitted by various biomolecules within a cell and
known to reflect a single-cell’s physiological state. Recently, we have developed a novel technique to characterize innate
fluorescence signature at the resolution of single-cell, a step forward compared to traditional population-level IF analysis.

Here, we have explored the feasibility of applying IF signature in expediting cell screening processes, using oleaginous
yeast Lipomyces starkeyi as a model system. We firstly characterized the temporal dynamics of autofluorescence in L.
starkeyi, which reflected the cellular lipid metabolism changing. Both the result of PCA and the machine-learning analysis
pointed that the IF signature differs considerably among cells with distinct lipid production phenotypes. Furthermore, we
could construct a linear and non-linear regression models that are capable of predicting lipid productivity of each single-
cell in a heterogenous population based on IF signature. Taken together, our results demonstrate that CRIF-based analysis
allows tag-less prediction of cellular phenotypes, which could serve as a powerful tool to streamline often labor-intensive
and time-consuming phenotype screening process.
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