The amazing effectiveness of fluorescence as a tool to understand structure and dynamics of molecules
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Fluorescence is the radiative emission resulting a transition from an excited singlet state to the ground state. Fluorescence is highly sensitive to structure and dynamics. This is mainly because of the nanosecond timescale a fluorescence probe molecule spends in the excited state. Judicious choice and placement of fluorescent molecule(s) within a biological macromolecule(s) enables the experimentalist to obtain information at a specific site(s) in the macromolecular (complex) of interest. Moreover, the inherent multi-dimensional nature of fluorescence signals across color (wavelength), orientation (polarization), space and time enables the design of experiments that give direct information on macromolecular structure and dynamics in biological environments, such as living cells [1]. 
In this talk, I will present a brief tour of methods developed in my laboratory that address structure and dynamics using fluorescence-based imaging techniques [1-6].
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Figure 1. Structural dynamics of a membrane receptor on the surface of living cells [2] using polarized phasor ellipse approach [3]
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