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Single molecule fluorescence imaging has achieved much in the last decade; to cite some good examples, it is
now possible to study in detail interactions, stoichiometry and conformational changes for immobilised
proteins and DNA (1), for different types of immobilized proteins (2) and in very complex molecular motor
structures in bacteria (3). It is also possible to determine the position of immobilised proteins and protein
filaments with nanometer accuracy, leading to a detailed understanding of their mode of interaction (4).
However, extension of single molecule fluorescence imaging to investigations in mammalian cells is
challenging because of the inherently poor signal-to-noise resulting from these samples. This is the result of
the presence of cell autofluorescence background, which is reduced but not eliminated through the use of
total-internal-reflection fluorescence (TIRF) excitation and a side effect of TIRF, by which fluorophores located
at varied axial distances, as with proteins in the plasma membrane, experience different excitation field
strengths. The fluorescence from single-molecules can therefore be much fainter and have a wider spread of
signal-to-noise ratios than biomolecules immobilized on the same 2D glass surface exposed to the same
incident intensity. | will review in the talk the progress made in the last three years towards extending single
molecule methods to investigations of protein interactions and changes in conformation in these challenging
cell samples.
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