







    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 Neuroscience]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature neuroscience

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 15 April 2007



                    Non–cell autonomous effect of glia on motor neurons in an embryonic stem cell–based ALS model

                    	Francesco Paolo Di Giorgio1,2,3 na1, 
	Monica A Carrasco2 na1, 
	Michelle C Siao2, 
	Tom Maniatis2 & 
	…
	Kevin Eggan1,2 

Show authors

                    

                    
                        
    Nature Neuroscience

                        volume 10, pages 608–614 (2007)Cite this article
                    

                    
        
            	
                        6184 Accesses

                    
	
                        629 Citations

                    
	
                            16 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Here we report an in vitro model system for studying the molecular and cellular mechanisms that underlie the neurodegenerative disease amyotrophic lateral sclerosis (ALS). Embryonic stem cells (ESCs) derived from mice carrying normal or mutant transgenic alleles of the human SOD1 gene were used to generate motor neurons by in vitro differentiation. These motor neurons could be maintained in long-term coculture either with additional cells that arose during differentiation or with primary glial cells. Motor neurons carrying either the nonpathological human SOD1 transgene or the mutant SOD1G93A allele showed neurodegenerative properties when cocultured with SOD1G93A glial cells. Thus, our studies demonstrate that glial cells carrying a human SOD1G93A mutation have a direct, non–cell autonomous effect on motor neuron survival. More generally, our results show that ESC-based models of disease provide a powerful tool for studying the mechanisms of neural degeneration. These phenotypes displayed in culture could provide cell-based assays for the identification of new ALS drugs.
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                    Figure 1: Derivation of Hb9::GFP;SOD1 mouse ESC lines.[image: ]


Figure 2: Differentiation of the SOD1G93A mouse ESC lines into motor neurons.[image: ]


Figure 3: Effect of SOD1 genotype on motor neuron survival.[image: ]


Figure 4: Intracellular aggregation of SOD1 protein in cultured motor neurons.[image: ]


Figure 5: Glial cell genotype directly affects motor neuron survival in culture.[image: ]
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