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Abstract: Fluorescent probes and techniques can be used to study protein 
structures. Molecular processes that occur in living organisms are visualized 
through the use of fluorescence techniques, which are sensitive enough to 
detect miniscule changes. The intracellular details of G protein-coupled 
receptors (GPCRs) tagged with fluorescent dyes can be visualized by using 
fluorescence imaging microscopy. Confocal microscopy can detect sub-cellular 
structures, and by combining Forster resonance energy transfer (FRET) 
techniques with fluorescence microscopy, one can determine physical 
molecular interactions within proteins. By using fluorescence spectroscopy, 
spatial information regarding the molecular behaviour of fluorescent molecules 
can be determined by using a variety of fluorescence parameters: quantum 
yield, which relates to intensity, spectrum, lifetime, and anisotropy. These 
techniques are extremely sensitive to changes and minimally invasive. FRET 
techniques were applied to characterize and detail the conformational changes 
exhibited by the A2A Adenosine receptor reconstituted in HDL nanodiscs, 
labelled with Alexa 488 and Alexa 647 dyes at the T119C and Q226C positions 
on transmembrane helices 4 and 6. A variety of ligand conditions would induce 
unique separation distances between these helices, resulting in FRET efficiency 
values which correspond to distinct conformations of the receptor. Specifically, 
single-molecule Forster resonance energy transfer (smFRET) was performed on 
the receptor to distinguish active and inactive states, pertaining to different 
FRET efficiency values. Characterization of the sample involved using many 
fluorescence techniques, such as fluorescence correlation spectroscopy (FCS), 
emission and excitation spectra, fluorescence anisotropy decay (FAD), and 
fluorescence lifetime.  


