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A key challenge in modern biology is to understand how human cells communicate with one another in 
order to form functional tissues and organs, and how these mechanisms fail in disease. To maintain proper 
tissue function in the face of external mechanical and chemical stresses, cells must constantly adapt their 
shape and mobility, and remodel their contacts with neighboring cells. This cell-cell communication is 
enabled by constant rearrangements of the cytoskeleton and a dynamic re-routing of protein traffic within 
single cells. Dysregulation of these sub-cellular dynamics is associated with a wide range of diseases 
including cancer and severe digestive disorders such as inflammatory bowel disease. And yet, despite their 
obvious importance, the regulatory networks orchestrating these processes are far from understood.  
 Here, we addressed these challenges by visualizing large numbers of proteins within individual cells 
and tissues using novel, multiplexed fluorescence- and STORM super-resolution microscopy procedures. 
In combination with dynamic live-cell imaging studies, we used these procedures to investigate the 
cytoskeletal dynamics that enable cells to form functional communities. As a result, we discovered a novel 
sub-cellular compartment that acts as a processing station for cell adhesion proteins and membrane lipids. 
We also uncovered a novel role for the cytoskeletal master regulator protein IQGAP1 in controlling the 
dynamics of an actin cytoskeletal shell that stabilizes this novel sub-cellular compartment.  
 

 
Figure 1: (A) Multiplex immunofluorescence microscopy images of an epithelial cell show colocalization 

of the cell adhesion protein E-cadherin and the cytoskeletal regulator IQGAP1 in punctate structures 
deep inside the cell. (B) Multiplex STORM superresolution images reveal that these structures form a new 

class of sub-cellular compartments that is ensconced by a basket-like cytoskeleton composed of actin 
fibers (cyan) and IQGAP1 molecules (red), as confirmed by a high cross-correlation between these two 
molecules (green, right column). (C) Live-cell time-lapse studies of individual compartments show anti-
correlated fluctuations in actin (magenta) and IQGAP1 (cyan), suggesting that a feedback mechanism 
between these two molecules may stabilize the compartment. (D) In total, our results suggest that this 

novel compartment acts as a dynamic sorting station in the recycling pathway for cell adhesion proteins. 


