Probes for actin filaments
Among the three distinct classes of probes to detect cellular actin filaments, i.e., GFP-actin 


[1,2,3] ADDIN EN.CITE , GFP-ABD of actin binding proteins, and rhodamine-phalloidin (Rh-Ph), Rh-Ph is well established as a general actin filament probe.  However, Rh-Ph staining usually requires fixation of cells.  Furthermore, cofilin was shown to inhibit Rh-Ph binding to actin filaments [4], potentially resulting in uneven staining of cellular actin filaments by Rh-Ph.  Unlike Rh-Ph, GFP-based probes are easily applicable to live cell imaging.  As a total actin filaments probe, GFP-actin is a straightforward choice, but monomeric pool also fluoresces, potentially making it difficult to detect weaker signals from filaments.  Of the GFP-ABD class of actin filament probes, GFP-ABD of filamin (formerly ABP-120) was one of the first to be developed and was used to visualize actin filaments in live Dictyostelium cells [5].  However, Washington and Knecht 


[6] ADDIN EN.CITE  later demonstrated that this probe preferentially binds to cortical actin filaments, while binding only weakly to those in pseudopods, making it inappropriate to detect total actin filaments.  More recently, GFP-Lifeact derived from ABD of ABP-140 of yeast was introduced as a versatile fluorescent probe for actin filaments [7].  Thus, GFP-Lifeact was expressed in wild type Dictyostelium cells, and after simultaneous permeabilization and fixation with Triton X-100 and glutaraldehyde, cells were stained with Rh-Ph, and observed under confocal fluorescence microscope.  Superimposition of the two pseudocolored images of GFP and rhodamine showed that rhodamine fluorescence is relatively stronger along the front edge, whereas the GFP fluorescence was relatively stronger along the rear cortex in polarized cells (Supplemental Fig. S2A).  This disagreement cannot be due to sensitivity of phalloidin staining to cofilin because cofilin is not enriched along the rear cortex in polarized cells 


[8] ADDIN EN.CITE , and is most likely due to preferential binding of Lifeact to actin filaments along the posterior cortex.  Similarly, it was reported that Lifeact is unable to stain nuclear actin rods in mouse striated neuron-derived STHdh cells under stress 


[9] ADDIN EN.CITE .  In contrast to this, GFP-actin localization and Rh-Ph staining showed better agreement to one another after permeabilization and fixation (Supplemental Fig. S2B), confirming the previous report 


[2] ADDIN EN.CITE .  In this study, therefore, we decided to fix and permeabilize cells and stain them with Rh-Ph to semi-quantitatively visualize total actin filaments.
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