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Since molecules are moving driven by diffusion or active transport, bleached molecules exchange their place with un-bleached molecules.

Then the average intensity at the bleached spot recovers.
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An idealized plot of a FRAP recovery curve. French German summer school 1-07-14
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Recapitulating, FRAP is generally suitable to study and investigate:

• Protein/molecule movement and diffusion (diffusional speed).

• Compartmentalization and connections between intracellular compartments.

• The speed of protein/molecule exchange between compartments (exchange speed).

• Binding characteristics between proteins. Additionally, the effect of mutations that alter individual amino acids on protein association, and the effect of small molecules, such as drugs or inhibitors, on protein pairs can effectively be studies using FRAP.

• Immobilization of proteins that bind to large structures, e.g., DNA, nuclear envelope, membranes, cytoskeletal elements, etc

Fluorescence Recovery After Photobleaching
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Colocalization, in a biological manifestation, is defined by the presence of two or more different molecules residing at the same physical location in a specimen. Overlay of both channels (red and green) displays a strong colocalization viewable in yellow.

The ability to determine colocalization in a confocal microscope is limited by the resolution of the optical system and the wavelength of light used to illuminate the specimen. French German summer school 1-07-14 .048

  of kinetic microscopy: FRAP, FLIM/FRET, FCS » Recent developments in advanced microscopy techniques, the so-called F-techniques, including Förster resonance energy transfer, fluorescence correlation spectroscopy and fluorescence lifetime imaging, have led to a wide range of novel applications in biology. The F-techniques provide quantitative information on biomolecules and their interactions and give high spatial and temporal resolution. In particular, their application to receptor protein studies has led to new insights into receptor localization, oligomerization, activation and function in vivo.
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  I I : initial intensity I 0 : intensity at timepoint t 0 (first postbleach intensity) I 1/2 : half recovered intensity (I 1/2 = (I E -I 0 ) / 2) I E : endvalue of the recovered intensity t half : Halftime of recovery corresponding to I 1/2 (t 1/2 -t 0 ) Mobile fraction F m = (I E -I 0 ) / (I I -I 0 ) Immobile fraction F i = 1 -Fm Fluorescence Recovery After Photobleaching (FRAP)
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  Widefield fluorescence and confocal microscopes have a theoretical resolution of approximately 200 nanometers olympusconfocal.com Forster Resonant Energy Transfert (FRET) / Fluorescence Lifetime Imaging (FLIM): supplying co-localization Tissular exploration without labeling : • Tissue structural changing (SHG, THG, CARS)German summer school 1-07-14 Biphotonic imaging, what's for in tissular and cellular exploration in vivo? .039 Total Internal reflection fluorescence microscope which applications in gene and cell therapy • Entry of viruses or non viral vector labeled with a fluorescent dye into cells on living or fixed cells and colocalization with cellular compartments, analyze route taken. Effect of chemical inhibitor and small interfering RNA to block specific entry pathway • Endocytic pathway analysis (transferrin, cholera toxin, dextran, clathrin-GFP, caveolin-GFP), discovery of virus entry pathways provides basic knowledge for potential entry portals into cells and contact points for improvements toward more efficient non viral
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We focus a strong laser beam to a spot (red dotted circle).

Let's think of fluorescence molecules dispersed in a field. White circles represent the molecules. Then the strong irradiation BLEACHES the fluorescence at that spot.

Muscle section, Z projection

Detection of Mustems after their injection in the muscle Triple immunolabeling, dystrophine (green), bgal (red), laminine(blue).

Subcellular localisation

K. Rouger et al., Am J Pathol. 2011, 179(5):2501-2518 French German summer school 1-07-14

.016