







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 19 June 2003



                    Fibronectin requirement in branching morphogenesis

                    	Takayoshi Sakai1, 
	Melinda Larsen1 & 
	Kenneth M. Yamada1Â 



                    

                    
                        
    Nature

                        volumeÂ 423,Â pages 876â€“881 (2003)Cite this article
                    

                    
        
            	
                        5518 Accesses

                    
	
                        406 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Many organs, including salivary glands, lung and kidney, are formed during embryonic development by epithelial branching. In branching morphogenesis, repetitive epithelial cleft and bud formation create the complex three-dimensional branching structures characteristic of many organs1,2,3. Although the mechanisms are poorly understood, one might involve the site-specific accumulation of some regulatory protein. Here we show that the extracellular matrix protein fibronectin4,5 is essential for cleft formation during the initiation of epithelial branching. Fibronectin messenger RNA and fibrils appeared transiently and focally in forming cleft regions of submandibular salivary-gland epithelia, accompanied by an adjacent loss of cadherin localization. Decreasing the fibronectin concentration by using small interfering RNA and inhibition by anti-fibronectin or anti-integrin antibodies blocked cleft formation and branching. Exogenous fibronectin accelerated cleft formation and branching. Similar effects of fibronectin suppression and augmentation were observed in developing lung and kidney. Mechanistic studies revealed that fibrillar fibronectin can induce cellâ€“matrix adhesions on cultured human salivary epithelial cells with a local loss of cadherins at cellâ€“cell junctions. Thus, fibronectin expression is required for cleft formation in branching morphogenesis associated with the conversion of cellâ€“cell adhesions to cellâ€“matrix adhesions.
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                    Figure 1: Expression of fibronectin mRNA in branching morphogenesis of mouse embryonic salivary gland.[image: ]


Figure 2: Expression of fibronectin protein during branching morphogenesis, shown by staining with anti-fibronectin and imaging by confocal microscopy.[image: ]


Figure 3: Inhibition of branching by anti-fibronectin antibody.[image: ]


Figure 4: Effects of fibronectin siRNA and exogenous fibronectin on salivary branching morphogenesis.[image: ]


Figure 5: Local suppression of cadherin localization accompanying the formation of cellâ€“matrix adhesions to cellular fibronectin in HSG epithelial cells.[image: ]
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