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            Abstract
Understanding cell motility will require detailed knowledge not only of the localization of signalling networks regulating actin polymerization, but also of their dynamics. Unfortunately, many signalling networks are not amenable to such analysis, as they are frequently transient and dispersed. By contrast, the signalling pathways used by pathogens undergoing actin-based motility are highly localized and operate in a constitutive fashion1,2,3,4,5. Taking advantage of this, we have analysed the dynamics of neuronal Wiskottâ€“Aldrich syndrome protein (N-WASP), WASP-interacting protein (WIP), GRB2 and NCK, which are required to stimulate actin-related protein (ARP)2/3-complex-dependent actin-based motility of vaccinia virus6,7,8,9, using fluorescence recovery after photobleaching. Here we show that all four proteins are rapidly exchanging, albeit at different rates, and that the turnover of N-WASP depends on its ability to stimulate ARP2/3-complex-mediated actin polymerization. Conversely, disruption of the interaction of N-WASP with GRB2 and/or the barbed ends of actin filaments increases its exchange rate and results in a faster rate of virus movement. We suggest that the exchange rate of N-WASP controls the rate of ARP2/3-complex-dependent actin-based motility by regulating the extent of actin polymerization by antagonizing filament capping.
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                    Figure 1: 
                        Components of the vaccinia actin-nucleating complex are highly dynamic.
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Figure 2: 
                        GRB2 stabilizes the vaccinia actin-nucleating complex.
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Figure 3: 
                        WH2:actin filament interactions contribute to N-WASP stability.
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Figure 4: 
                        Virus movement and N-WASP turnover is dependent on actin polymerization.
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        Editorial Summary
Actin-based motility
In recent years there has been much progress in the identification of molecules involved in signalling networks promoting actin-related protein (ARP)2/3-complex-dependent actin polymerization, a reaction that plays an essential role in many cellular processes such as cell migration. A complete molecular understanding how the ARP2/3 complex functions to stimulate actin polymerization requires a detailed knowledge of the organization and dynamics of signalling networks activating this complex. Using live-cell imaging of vaccinia virus-infected cells together with fluorescence bleaching, Weisswange et al. show that the turnover rate of N-WASP, a well known activator of the ARP2/3 complex, is inversely proportional to the rate of actin-based motility of the virus. Actin polymerization is also required to promote N-WASP turnover beneath the virus. These observations are consistent with a model in which the stability of N-WASP association beneath the virus controls the overall rate of ARP2/3-complex-dependent actin-based motility.
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