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Protein interactions are implied in a high number of biological processes. In order to
understand them, there is a great need to be able to detect interactions inside a living cell. This
is widely done by using the FRET (Förster Resonance Energy Transfer) phenomenon. A
particular and less commonly exploited case is homo-FRET where energy transfer occurs
between similar fluorophores. This is notably used for membrane protein interactions or
molecular clustering studies [1, 2].
This phenomenon leads to a fast fluorescence depolarization that can be measured by
fluorescence anisotropy analysis. However, depolarization can be due to other processes and
in particular fluorophore rotational diffusion. In many studies, the fluorophore used is the
EGFP. Due to its size, it is most of the time assumed that the rotation is too slow during the
time window of fluorescence anisotropy decay measurements (typically ~ 12.5 ns) to have
any effect on decays. Indeed, EGFP rotation correlation time has been determined to be
around 23 ns [1].
However, using specific EGFP constructs that bind to the cell plasma membrane, we could
measure significant anisotropy decays in absence of homo-FRET. Furthermore, we observed
variations in anisotropy decays depending on the orientation of the cell membrane upon
polarization of excitation light. This effect could also be measured on EGFP-fused proteins
localized also on cell membrane, confirming that it is present in experimental conditions
commonly used for protein interaction studies.
These observations indicate that EGFP rotational diffusion should be taken into account for
homo-FRET measurements when using EGFP-tagged proteins.
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