







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 16 September 2012



                    Synthetic two-way communication between mammalian cells

                    	William Bacchus1, 
	Moritz Lang1, 
	Marie Daoud El-Baba2, 
	Wilfried Weber1,3, 
	Jörg Stelling1,4 & 
	…
	Martin Fussenegger1,5 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volume 30, pages 991–996 (2012)Cite this article
                    

                    
        
            	
                        6754 Accesses

                    
	
                        80 Citations

                    
	
                            33 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Genetic engineering
	Synthetic biology


    


                
    
    

    
    

                
            


        
            Abstract
The design of synthetic biology–inspired control devices enabling entire mammalian cells to receive, process and transfer metabolic information and so communicate with each other via synthetic multichannel networks may provide new insight into the organization of multicellular organisms and future clinical interventions1. Here we describe communication networks that orchestrate behavior in individual mammalian cells in response to cell-to-cell metabolic signals. We engineered sender, processor and receiver cells that interact with each other in ways that resemble natural intercellular communication networks such as multistep information processing cascades, feed-forward–based signaling loops, and two-way communication. The engineered two-way communication devices mimicking natural control systems in the development of vertebrate extremities2 and vasculature3,4,5 was used to program temporal permeability in vascular endothelial cell layers. These synthetic multicellular communication systems may inspire future therapies or tissue engineering strategies.
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                    Figure 1: Design and validation of L-tryptophan sender and receiver cell modules.[image: ]


Figure 2: Validation of sender and receiver cell interactions.[image: ]


Figure 3: Design and validation of L-tryptophan sender and receiver cell modules in bioreactors and in mice.[image: ]


Figure 4: Validation and implementation of a two-way communication device.[image: ]
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