







    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: 21 January 2009



                    AIM2 activates the inflammasome and cell death in response to cytoplasmic DNA

                    	Teresa Fernandes-Alnemri1Â na1, 
	Je-Wook Yu1Â na1, 
	Pinaki Datta1, 
	Jianghong Wu1 & 
	â€¦
	Emad S. Alnemri1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 458,Â pages 509â€“513 (2009)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        1337 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Host- and pathogen-associated cytoplasmic double-stranded DNA triggers the activation of a NALP3 (also known as cryopyrin and NLRP3)-independent inflammasome1, which activates caspase-1 leading to maturation of pro-interleukin-1Î² and inflammation. The nature of the cytoplasmic-DNA-sensing inflammasome is currently unknown. Here we show that AIM2 (absent in melanoma 2), an interferon-inducible HIN-200 family member that contains an amino-terminal pyrin domain and a carboxy-terminal oligonucleotide/oligosaccharide-binding domain2,3, senses cytoplasmic DNA by means of its oligonucleotide/oligosaccharide-binding domain and interacts with ASC (apoptosis-associated speck-like protein containing a CARD) through its pyrin domain to activate caspase-1. The interaction of AIM2 with ASC also leads to the formation of the ASC pyroptosome4, which induces pyroptotic cell death in cells containing caspase-1. Knockdown of AIM2 by short interfering RNA reduced inflammasome/pyroptosome activation by cytoplasmic DNA in human and mouse macrophages, whereas stable expression of AIM2 in the non-responsive human embryonic kidney 293T cell line conferred responsiveness to cytoplasmic DNA. Our results show that cytoplasmic DNA triggers formation of the AIM2 inflammasome by inducing AIM2 oligomerization. This study identifies AIM2 as an important inflammasome component that senses potentially dangerous cytoplasmic DNA, leading to activation of the ASC pyroptosome and caspase-1.
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                    Figure 1: 
                        Activation of caspase-1 by AIM2.
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Figure 2: 
                        AIM2 interacts with ASC to activate caspase-1.
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Figure 3: 
                        Cell-based reconstitution of the AIM2 inflammasome.
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Figure 4: 
                        In vitro
                         reconstitution of the AIM2 inflammasome.
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Figure 5: 
                        Cytoplasmic DNA-induced AIM2 oligomerization and pyroptosis.
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        Editorial Summary
Innate immunity sensor
Cytoplasmic DNA is an important trigger for the innate immune system. The downstream signalling pathways involved in this process have been extensively characterized, but much less is known about the initial step, the recognition of the DNA. Two groups reporting in this issue of Nature have now identified AIM2 (absent in melanoma 2), a member of the interferon-inducible HIN-200 family, as a cytoplasmic DNA sensor. In the presence of DNA, AIM2 oligermerizes and associates with the adapter molecule ASC to activate NF-ÎºB and caspase-1, key components of the inflammasome complex. This highlights the AIM2 inflammasome as a possible target for the treatment of both infections and autoimmune diseases.
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