







    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 Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 23 September 2012



                    Mutations in ADAR1 cause Aicardi-Goutières syndrome associated with a type I interferon signature

                    	Gillian I Rice1, 
	Paul R Kasher1, 
	Gabriella M A Forte1, 
	Niamh M Mannion2, 
	Sam M Greenwood2, 
	Marcin Szynkiewicz1, 
	Jonathan E Dickerson1, 
	Sanjeev S Bhaskar1, 
	Massimiliano Zampini1, 
	Tracy A Briggs1, 
	Emma M Jenkinson1, 
	Carlos A Bacino3, 
	Roberta Battini4, 
	Enrico Bertini5, 
	Paul A Brogan6, 
	Louise A Brueton7, 
	Marialuisa Carpanelli8, 
	Corinne De Laet9, 
	Pascale de Lonlay10, 
	Mireia del Toro11, 
	Isabelle Desguerre12, 
	Elisa Fazzi13, 
	Àngels Garcia-Cazorla14,15, 
	Arvid Heiberg16, 
	Masakazu Kawaguchi17, 
	Ram Kumar18, 
	Jean-Pierre S-M Lin19, 
	Charles M Lourenco20, 
	Alison M Male21, 
	Wilson Marques Jr20, 
	Cyril Mignot22,23,24, 
	Ivana Olivieri25, 
	Simona Orcesi25, 
	Prab Prabhakar26, 
	Magnhild Rasmussen27, 
	Robert A Robinson26, 
	Flore Rozenberg28, 
	Johanna L Schmidt29, 
	Katharina Steindl30, 
	Tiong Y Tan31, 
	William G van der Merwe32, 
	Adeline Vanderver29, 
	Grace Vassallo33, 
	Emma L Wakeling34, 
	Evangeline Wassmer35, 
	Elizabeth Whittaker36, 
	John H Livingston37, 
	Pierre Lebon28, 
	Tamio Suzuki17, 
	Paul J McLaughlin38, 
	Liam P Keegan2, 
	Mary A O'Connell2, 
	Simon C Lovell39 & 
	…
	Yanick J Crow1 

Show authors

                    

                    
                        
    Nature Genetics

                        volume 44, pages 1243–1248 (2012)Cite this article
                    

                    
        
            	
                        11k Accesses

                    
	
                        593 Citations

                    
	
                            31 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Autoimmune diseases
	Disease genetics
	Mutation


    


                
    
    

    
    

                
            


        
            Abstract
Adenosine deaminases acting on RNA (ADARs) catalyze the hydrolytic deamination of adenosine to inosine in double-stranded RNA (dsRNA) and thereby potentially alter the information content and structure of cellular RNAs. Notably, although the overwhelming majority of such editing events occur in transcripts derived from Alu repeat elements, the biological function of non-coding RNA editing remains uncertain. Here, we show that mutations in ADAR1 (also known as ADAR) cause the autoimmune disorder Aicardi-Goutières syndrome (AGS). As in Adar1-null mice, the human disease state is associated with upregulation of interferon-stimulated genes, indicating a possible role for ADAR1 as a suppressor of type I interferon signaling. Considering recent insights derived from the study of other AGS-related proteins, we speculate that ADAR1 may limit the cytoplasmic accumulation of the dsRNA generated from genomic repetitive elements.
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                    Figure 1: Schematic of the human ADAR1 gene.[image: ]


Figure 2: Structural context of ADAR1 protein substitutions.[image: ]


Figure 3: Protein blot of lymphoblastoid cell lines (LCLs).[image: ]


Figure 4: Site-specific and competition editing assays.[image: ]


Figure 5: Quantitative RT-PCR of a panel of six ISGs in whole blood measured in individuals with AGS, their parents and individuals with DSH.[image: ]
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