







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 23 November 2011



                    Mutations causing syndromic autism define an axis of synaptic pathophysiology

                    	Benjamin D. Auerbach1, 
	Emily K. Osterweil1 & 
	Mark F. Bear1Â 



                    

                    
                        
    Nature

                        volumeÂ 480,Â pages 63â€“68 (2011)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        460 Citations

                    
	
                            49 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Mutation
	Pathology
	Synaptic plasticity


    


                
    
    

    
    

                
            


        
            Abstract
Tuberous sclerosis complex and fragile X syndrome are genetic diseases characterized by intellectual disability and autism. Because both syndromes are caused by mutations in genes that regulate protein synthesis in neurons, it has been hypothesized that excessive protein synthesis is one core pathophysiological mechanism of intellectual disability and autism. Using electrophysiological and biochemical assays of neuronal protein synthesis in the hippocampus of Tsc2+/âˆ’ and Fmr1âˆ’/y mice, here we show that synaptic dysfunction caused by these mutations actually falls at opposite ends of a physiological spectrum. Synaptic, biochemical and cognitive defects in these mutants are corrected by treatments that modulate metabotropic glutamate receptor 5 in opposite directions, and deficits in the mutants disappear when the mice are bred to carry both mutations. Thus, normal synaptic plasticity and cognition occur within an optimal range of metabotropic glutamate-receptor-mediated protein synthesis, and deviations in either direction can lead to shared behavioural impairments.
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                    Figure 1: Tsc2
+/âˆ’ mice have a specific deficit in mGluR-LTD.
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Figure 2: Excessive mTOR activity suppresses the protein-synthesis-dependent component of mGluR-LTD.
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Figure 3: Positive modulation of mGluR5 reverses synaptic and behavioural deficits in Tsc2
+/âˆ’ mice.
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Figure 4: Genetic cross of Tsc2
+/âˆ’andFmr1
âˆ’/y mice rescues synaptic and behavioural impairments present in both single mutants.
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