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                Actin polymerization is thought to provide the motive force for crawling cells by driving the spread of lamellipodia 1. It may also be involved when membrane ruffles engulf external fluid during macropinocytosis 2. Here we show that, in cells transfected with a fusion protein consisting of green fluorescent protein (GFP) and β-actin, pinosomes (vesicles used for fluid uptake) ignite a burst of actin polymerization when they are pinched off from the plasma membrane. Pinosomes then move into the cytosol at the tips of short-lived actin ‘comet tails’ that are similar to those that propel Listeria 3 and other microorganisms 4,5 through infected cells. Like Listeria, pinosomes appear to carry the machinery required for propulsive actin polymerization. The direction of pinosome movement indicates that they may acquire this machinery from the crests of membrane ruffles. We suggest that actin polymerization moves the leading edge of ruffles. Endocytic vesicles may also use actin polymerization to move into the cytosol after being pinched off from the plasma membrane. 
The results shown in Fig. 1a were recorded by evanescent field fluorescence microscopy (EFM) 8, a technique that selectively images the bottom of cells where they adhere to a glass coverslip. Some actin tails seemed to originate in the middle of the cell in such recordings; such tails were also seen when the bottom of chemically fixed cells was viewed by laser-scanning confocal microscopy (LSCM). However, three-dimensional images of such tails reconstructed from serial confocal sections showed them to extend to the plasma membrane above (data not shown). In four cells analysed in this way, the appearance of all tails was consistent with the tails having begun at the plasma membrane.
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                    Figure 1: Tails of F-actin move through live RBL cells. 


Figure 2: Actin tails propel pinosomes.
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