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Abstract:
When an excited fluorescent molecule, called a ‘donor,’ is located within a few nanometers of an
unexcited molecule, i.e., an ‘acceptor,’ part of the donor’s energy may be transferred to the
acceptor. This quantum mechanical effect, known as Förster (or Fluorescence) Resonance
Energy Transfer (FRET), causes the acceptor molecule to emit light with red-shifted wavelengths
compared to the excitation wavelength. Detection of such spectral shifts helps determine whether
two or more fluorescent molecules interact with one another thereby allowing one to extract
quantitative information regarding supra-molecular arrangements of biological macromolecules.
This talk will begin with an overview of the main theoretical and technological advances that led
to the recent evolution of FRET into a method for determination of the stoichiometry and
quaternary structure of membrane protein complexes in living cells, dubbed ‘FRET spectrometry.’
Our method relies on a novel two-photon microscope with spectral resolution (called an Optical
Micro-Spectroscopic system, or OptiMiS) and a competent theory of FRET in oligomeric
complexes of arbitrary geometry to determine the association stoichiometry and structure of
protein complexes in living cells. The second part of the talk will review recent results obtained by
us and our collaborators from studies of oligomeric complexes of membrane proteins in living
cells in the presence and absence of their natural ligands.
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