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structure will be important to reveal the mechanism by which 

proteins such as cortactin can stabilize actin branches ( Weaver 

et al., 2001 ). Conversely, one signifi cant remaining challenge 

for the fi eld is identifying the factor or factors that drive Arp2/3 

debranching in vivo. 
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 Another particularly intriguing fi nding from this study is 

the signifi cant alteration of the actin subunits in the mother fi la-

ment that contact the Arp2/3 complex in the branch. Surprisingly, 

all seven subunits make some contact with the mother fi lament, 

and the total area of surface that is buried at this contact site is 

substantial (9,100  Å  2 ). On the mother fi lament side, fi ve actin sub-

units make contact with the Arp2/3 complex. Two of these subunits 

showed a distortion from the typical F-actin conformation in the 

reconstructions. In one case, the conformation was similar to the 

closed conformation seen in actin monomers. However, the other 

distorted mother fi lament subunit showed an open nucleotide-

binding cleft reminiscent of apo (nucleotide free) Arp3. One inter-

esting area to explore in future studies is whether these changes 

require activation of the complex and/or the presence of a daughter 

fi lament to occur. This information may explain the puzzling 

results from several studies indicating that the inactive Arp2/3 

complex has a relatively low affi nity ( � 2 – 4  μ M) for the sides 

of actin fi laments ( Mullins et al., 1998; Gournier et al., 2001 ; 

 Beltzner and Pollard, 2007 ). 

 The structure of the Arp2/3-actin branch will open many 

possible lines of future research. The work of  Rouiller et al.  

( 2008 ) provides critical information that will allow the com-

plete elucidation of the pathway that leads to branch formation. 

It is known that the Arp2/3 complex, an actin fi lament, a nucleation-

promoting protein such as SCAR or WASP, and an actin monomer 

must converge to form a branch, but the specifi c temporal se-

quence and the interrelationship between these binding events 

are incompletely understood. This question has important im-

plications for how and where Arp2/3 branches form in cells. 

Another area that this structure could potentially illuminate is 

the role of nucleotide hydrolysis by the Arp2 and Arp3 subunits 

in branch structure and debranching. Nucleotide binding and 

hydrolysis by both subunits are important for Arp2/3 complex 

activity in yeast ( Martin et al., 2006 ), and the structure of the 

inactive complex is affected by bound nucleotide ( Nolen and 

Pollard, 2007 ). However, the role of nucleotide binding/hydrolysis 

in branch structure or dynamics is much less clear. Finally, this 

 Figure 1.    Diagram showing the conformational changes in both the mother actin fi lament and the Arp2/3 complex upon branch formation.  The yellow 
circle shows a comparison of the inactive, soluble Arp2/3 complex (green) and the complex in the branch (red).   
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