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Actin is the most abundant protein in most eukaryotic cells. As an important part of the cytoskeleton, actin is essential for cell stability and morphogenesis. It is 
involved in many crucial processes, such as cell division, endocytosis, and cell migration. Much effort, both experimental and theoretical, has been directed 
toward understanding the dynamics of actin filaments at the molecular level. F-actin participates in the formation of cytoskeletal structures, cell cortex, and 
stress fibers in mammal cells. The cell cortex is a thin meshwork of actin filaments beneath the plasma membrane and can regulate the shape and mobility of 
cells. 

F-actin visualization using fluorescent markers is an important tool for getting a deeper understanding of the structural cytoskeletal dynamics. For the 
observation of F-actin-related processes, non-invasive live cell imaging has become the state-of-the-art technique. Depending on the application and the 
investigated model organism and cell type, there are different F-actin staining techniques available—each of them with its own advantages and 
disadvantages. 

The ideal probe for cytoskeleton imaging is highly fluorogenic and nontoxic, has far-red emission and excitation wavelengths, and labels with high 
specificity in living cells. Up to now, small molecules that fulfill this wish list have not been described. Probes for the two major components of the 
cytoskeleton, tubulin and actin, have been introduced by linking fluorophores to taxanes and phalloidin that bind to microtubules and F-actin 
filaments, respectively. However, current paclitaxel (Taxol) derivatives do not show increased fluorescence upon target binding (i.e., they are not 
fluorogenic), and phalloidin derivatives are not cell permeable, thereby resulting in limited applicability in both cases. 

Different Methods of Actin Visualization. 

  Phalloidin 
Actin-Coupled  

Fluorescent Proteins 
QuickActinTM 

Suitability for fixed samples +++ n.d. +++ 

Suitability for live cell imaging - ++ +++ 

Maintenance of actin functionality - + +++ 

Biocompatibility - ++ +++ 

Quality of signal-to-noise ratio +++ ++ +++ 

Actin binding specificity +++ +++ +++ 

    
A. QuickActinTM specifically stains F-actin in Tumor cell (dead/live cell) and B. co-localizes with phalloidin. 
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