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1008-Plat
In Vivo Identification of Changes in Metabolic State as Stem Cells
Differentiate, by Phasor Analysis of Fluorescence Lifetime Imaging
Chiara Stringari, Amanda Cinquin, Olivier Cinquin, Peter Donovan,
Enrico Gratton.
University California Irvine, Irvine, CA, USA.
In stem cell research there is a high demand of techniques to investigate self-
renewal and differentiation mechanisms and to develop stem-cell-based thera-
pies for regenerative medicine. Here we develop a label-free method to identify
and classify stem cells and differentiating cells according to their metabolic
state. We use the phasor approach to fluorescence lifetime imaging and intrinsic
biochemical fluorescence biomarkers such as NADH, flavins, retinoids and por-
phyrin. The organ studied is the C. elegans germ line, expressing a histone-GFP
fusion protein that allows us to identify the differentiation state of the germ
cells. We calculate the average phasor value of the intrinsic fluorescence of
germ cells and we plot the cell phasor fingerprints in a scatter diagram. Cell
phasor fingerprints cluster according to their differentiation state. Different
metabolic fingerprint of cells reflect changes in binding sites of NADHwith dif-
ferent coenzymes during differentiation. The phasor approach to lifetime imag-
ing provides a label-free, fit-free and sensitive method to identify different
metabolic state of cells during differentiation, to sense small changes in the re-
dox state of cells and may identify symmetric and asymmetric divisions and
predict cell fate. This method is also a promising non-invasive optical tool
for monitoring metabolic pathways during differentiation or disease progres-
sion, and for cell sorting.
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