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Abstract 

It is commonly believed that the best approach to measure FRET in cells is through the 
measurement of the fluorescence lifetime quenching of the donor as done in FLIM. However, 
FLIM is still restricted to few laboratories because of the cost of the instrumentation and the 
difficulty of data analysis. Several assumptions are introduced in the analysis such as the use 
of average lifetimes, as many fluorescent proteins and the autofluorescence show multi-
exponential decays in cells. The phasor approach is introduced to simplify the way data are 
analyzed in FLIM. Changing the data representation from the classical time delay histogram 
to the phasor representation provides a global view of the fluorescence decay at each pixel of 
an image. In the phasor representation we easily recognize the presence of different 
molecular species in a pixel or the occurrence of FRET also when the cellular background is 
relevant. We show the application of phasor-FLIM to determine the homodimerization of the 
urokinase plasminogen GPI-anchored receptor, uPAR, in stable clones of HEK293 cells. We 
also followed the effects of stimulatory and inhibitory agents on the assembly of the 
endothelial adhesive platforms members, VCAM and ICAM receptors with their tetraspanins 
partners in human primary endothelial cells, having variable and transient co-expression of 
donor and acceptor. 
 




