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Fluorescence microscopy is a powerful tool for modern multidisciplinary scientific re-

search. A wide range of microscopy techniques are developed for unraveling scientific 

questions. Four imaging techniques and their applications will be discussed during this 

meeting. First, spectral imaging combined with linear unmixing allows the reliable sep-

aration of strongly overlapping fluorophores into pure signals. This technique was uti-

lized for multicolor imaging as well as elimination of autofluorescence in tissues. Sec-

ond, fluorescence Lifetime Imaging (FLIM) in combination with Förster Resonance En-

ergy Transfer (FRET) has been proven to be an effective method for studying molecular 

interactions. FLIM-FRET and tension sensor were used to visualize mechanical forces 

across VE-cadherin-catenin complex at endothelial cell-cell junctions. Third, Fluores-

cence Recovery After Photobleaching (FRAP) is a widely used tool for measuring diffu-

sion in biological samples. Particularly, FRAP was optimized to study the mobility of VE-

cadherin-EGFP in HUVECs under various conditions. Finally, Stimulated Emission Deple-

tion Microscopy (STED) allows for the visualization of fluorescence structure with a 

spatial resolution below the diffraction limit. STED creates sub-diffraction limit struc-

tures by selective deactivation of fluorophores, reducing the area of illumination at the 

focal point. As the standard confocal microscopy was insufficient to resolve the nano-

scale distribution of two molecules (β-catenin and plakoglobin) at cell-cell junctions, 

STED was used to visualize the localization of these molecules in great detail.  
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