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            Abstract
FÃ¶rster (or Fluorescence) Resonance Energy Transfer (FRET) is unique in generating fluorescence signals sensitive to molecular conformation, association, and separation in the 1â€“10 nm range. We introduce a revised photophysical framework for the phenomenon and provide a systematic catalog of FRET techniques adapted to imaging systems, including new approaches proposed as suitable prospects for implementation. Applications extending from a single molecule to live cells will benefit from multidimensional microscopy techniques, particularly those adapted for optical sectioning and incorporating new algorithms for resolving the component contributions to images of complex molecular systems.
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                    Figure 1: Parametric FRET functions.[image: ]


Figure 2: The 'Michaelis-Menten' view of a fluorophore as a photon conversion catalyst or 'enzyme' (see Box 1).[image: ]


Figure 3: Photochromic FRET (pcFRET).[image: ]


Figure 4: Comparative sizes of common fluorophores and protein carriers used in FRET imaging.[image: ]


Figure 5: Photophysical cycles including triplet state, FRET, and photobleaching.[image: ]
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