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Fluorescent proteins



Epi fluorescence microscopy



Fluorescence microscopy

• Fluorescent Widefield Microscopy
• Laser Scanning Confocal Microscopy
• Spinning Disk Confocal Microscopy
• Two-Photon Microscopy
• Total Internal Reflection Microscopy (TIRF)
• Light Sheet Microscopy
• Super Resolution Microscopy



Confocal Laser Scanning Microscopy 



Optical resolution



Diffraction limited microscopy



Other fluorescence microscopes 

• Photoactivated Localization Microscopy (PALM) 

• Stochastic Optical Reconstruction Microscopy (STORM) 

• Ground State Depletion followed by Individual return 
Microscopy (GSDIM) 

• Stimulated Emission by Depletion (STED) microscopy 

• Structured Illumination Microscopy (SIM) 

• Binding-Activation Localization Microscopy (BALM) 

• Scanning Near field Optical Microscopy (SNOM) 



Higher resolution in microscopy



Super Resolution Microscopy



Confocal Laser Scanning Microscopy 



Techniques for Confocal Microscopy

• Fluorescence Recovery after Photobleaching (FRAP)
• Fluorescence Loss in Photobleaching (FLIP)
• Fluorescence Localization after Photobleaching (FLAP)
• Förster Resonance Energy Transfer (FRET)

• Sensitized Emission
• Acceptor Photobleaching

• Fluorescence Lifetime Imaging Microscopy (FLIM) 
• FLIM-FRET

• Bimolecular Fluorescence Complementation (BiFC)



FRAP

• Protein movement and diffusion (diffusional speed).
• Compartmentalization and connections between intracellular 

compartments.
• The speed of protein exchange between compartments 

(exchange speed). 
• Binding characteristics between proteins.
• Immobilization of proteins that bind to large structures, e.g., 

DNA, nuclear envelope, membranes, cytoskeletal elements, 
etc. 



FRAP



FLIP

Repetitive bleaching of the ROI, thereby preventing recovery of 
fluorescence in that region. 
• Connectivity between different compartments in the cell. 
• The mobility of a protein within the whole compartment.



FLIP



FLAP

• Allows detecting and tracking of sub-populations that move 
rapidly and have short residence times.



FLAP
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