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Subcellular Imaging of Protein-Protein Interactions in Live Epithelial
Cells using Single Particle Tracking-FLIM-FRET
Luca Lanzano1, Hector Giral2, Moshe Levi2, Enrico Gratton1.
1University California, Irvine, CA, USA, 2University Colorado, Denver,
CO, USA.
Phosphate (Pi) homeostasis is crucial for many cellular processes. Pi absorption
in the kidney proximal tubule and in the intestine is mainly mediated by the
type II family of the sodium-dependent phosphate co-transporters (NaPi) which
are located in the apical membrane microvilli. Interaction with scaffolding PDZ
domain containing proteins is thought to play a central role in the regulation of
the abundance and activity of the NaPi transporters, in response to dietary and
hormonal stimuli.
We investigated protein-protein interactions between NaPi and PDZ proteins
in cellular models of the proximal tubule and the intestine using the FLIM
detection of FRET [1]. Also, we have recently introduced the nSPIRO method
which generalizes the principles of Single Particle Tracking to the imaging
of extended subcellular structures like the apical membrane microvilli [2].
using this method we can image the microvilli with high resolution even if
they are moving.
Here we combine the tracking of single microvilli with the phasor analysis of
FLIM to quantify FRET interaction at the level of the single microvilli. We
explore how the measurement of FRET on single microvilli compares to the
measurement performed on the entire apical membrane, and discuss the advan-
tages and limitations of this technique.
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