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Sorting of cargoes in endosomes occurs through their selective enrichment into sorting 

platforms, where transport intermediates are generated. The WASH complex, which was 

recently discovered as an actin nucleator (NPF), directly binds to lipids, activates the Arp2/3 

complex and hence polymerization of branched actin onto such sorting platforms, and 

contributes to endosomal fission [1].  

We previously showed in living cells that branched actin polymerization plays a role 

into the organization of the WASH complex into microdomains at the surface of 

endosomes [2]. Preventing the generation of branched actin networks induced endosomal 

accumulation of the WASH complex, and inhibited the dynamic cytosol/endosome exchange 

of the WASH complex. We also observed that discrete WASH domains coalesce upon actin 

depolymerization. Our results suggest a feedback loop process, in which the branched actin 

network, i.e. the product of the WASH complex, regulates dynamically and spatially WASH 

organization at the endosomal membrane (Figure). Moreover, the coalescence behavior of 

WASH domains raises the hypothesis of the potential role of the WASH complex in lipid 

repartitioning, as it was shown to bind specific lipids [3]. Such membrane reorganization may 

induce line tension at the proteo-lipidic domain boundary and thus provide a dynamin-

independent contribution to membrane scission [4]. 

 

 

 

 

 

Figure: A) 3D-reconstruction of WASH domains (in green) on endosomes (in yellow) in cells [image from E. 

Derivery]. B) The branched actin network (in yellow) limits the recruitment of WASH (in green) to the 

endosomal membrane. C) The branched actin network associated to a WASH domain prevents its coalescence 

with a neighbor domain. 

 

We are developing a bottom-up approach to reconstitute the WASH/actin 

machinery on synthetic membranes. Such in vitro biomimetic approaches allow controlling 

biochemical and physical parameters (like protein surface density or membrane composition), 

and have proven to enable understanding molecular mechanisms occurring in vivo [5,6]. We 

and others have confirmed that the retromer complex (CSC) is the endosomal receptor of the 

WASH complex and characterized their interaction [7,8]. We now anchor artificially CSC to 

either supported bilayers or giant unilamellar vesicles (GUVs) in order to recruit 

physiologically the WASH complex to the membranes. We are studying the distribution of 
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both protein complexes at the membrane surfaces, using fluorescence microscopy techniques, 

as function of biochemical and biophysical parameters. The next step consists in adding 

proteins, like actin and the Arp2/3 complex, to generate a branched actin structure from the 

WASH domains. From the changes due to the presence of actin we aim to decipher how the 

actin network regulates proteo-lipidic domains formed by the WASH complex, the CSC and 

the associated lipids. On the long term, we intend to reconstitute the WASH-induced fission 

of membrane tubules pulled from GUVs.  
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