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            Abstract
Cells perceive their microenvironment not only through soluble signals but also through physical and mechanical cues, such as extracellular matrix (ECM) stiffness or confined adhesiveness. By mechanotransduction systems, cells translate these stimuli into biochemical signals controlling multiple aspects of cell behaviour, including growth, differentiation and cancer malignant progression, but how rigidity mechanosensing is ultimately linked to activity of nuclear transcription factors remains poorly understood. Here we report the identification of the Yorkie-homologues YAP (Yes-associated protein) and TAZ (transcriptional coactivator with PDZ-binding motif, also known as WWTR1) as nuclear relays of mechanical signals exerted by ECM rigidity and cell shape. This regulation requires Rho GTPase activity and tension of the actomyosin cytoskeleton, but is independent of the Hippo/LATS cascade. Crucially, YAP/TAZ are functionally required for differentiation of mesenchymal stem cells induced by ECM stiffness and for survival of endothelial cells regulated by cell geometry; conversely, expression of activated YAP overrules physical constraints in dictating cell behaviour. These findings identify YAP/TAZ as sensors and mediators of mechanical cues instructed by the cellular microenvironment.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        YAP/TAZ are regulated by ECM stiffness and cell shape
                      


Figure 2: 
                        YAP/TAZ activity requires Rho and tension of the actin cytoskeleton
                      


Figure 3: 
                        ECM stiffness and cell spreading regulate YAP/TAZ independently of the Hippo pathway
                      


Figure 4: 
                        YAP/TAZ are required mediators of the biological effects controlled by ECM elasticity and cell geometry
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        Editorial Summary
Touch and go for endothelial cells
A fundamental question in cell biology is how cells perceive physical and mechanical signals from their microenvironment and translate the information into gene expression. Dupont et al. show that two transcriptional regulators, the Yorkie-homologues YAP and TAZ, serve as nuclear read-outs and mediators of mechanical signals in mammalian cells. In a variety of cell types, YAP and TAZ relay mechanical signals exerted by the rigid extracellular matrix and cell geometry into the nucleus. A rigid extracellular matrix leads to increased nuclear localization of YAP/TAZ, which is required for differentiation of mesenchymal stem cells and survival of endothelial cells. Attenuation of YAP/TAZ overrides such stiff environments and imposes a switch towards fates normally defined only by softer substrates.
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