







    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: 14 August 2011



                    Exome sequencing identifies ACSF3 as a cause of combined malonic and methylmalonic aciduria

                    	Jennifer L Sloan1Â na1, 
	Jennifer J Johnston2Â na1, 
	Irini Manoli1, 
	Randy J Chandler1,3, 
	Caitlin Krause2, 
	Nuria Carrillo-Carrasco1, 
	Suma D Chandrasekaran1, 
	Justin R Sysol1, 
	Kevin O'Brien4, 
	Natalie S Hauser1, 
	Julie C Sapp2, 
	Heidi M Dorward4, 
	Marjan Huizing4, 
	NIH Intramural Sequencing Center Group, 
	Bruce A Barshop5, 
	Susan A Berry6, 
	Philip M James7, 
	Neena L Champaigne8, 
	Pascale de Lonlay9, 
	Vassilli Valayannopoulos9, 
	Michael D Geschwind10, 
	Dimitar K Gavrilov11Â na1, 
	William L Nyhan5, 
	Leslie G Biesecker2 & 
	â€¦
	Charles P Venditti1Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 43,Â pages 883â€“886 (2011)Cite this article
                    

                    
        
            	
                        3362 Accesses

                    
	
                        73 Citations

                    
	
                            100 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Disease genetics
	Metabolic disorders
	Mutation


    


                
    
    

    
    

                
            


        
            Abstract
We used exome sequencing to identify the genetic basis of combined malonic and methylmalonic aciduria (CMAMMA). We sequenced the exome of an individual with CMAMMA and followed up with sequencing of eight additional affected individuals (cases). This included one individual who was identified and diagnosed by searching an exome database. We identify mutations in ACSF3, encoding a putative methylmalonyl-CoA and malonyl-CoA synthetase as a cause of CMAMMA. We also examined a canine model of CMAMMA, which showed pathogenic mutations in a predicted ACSF3 ortholog. ACSF3 mutant alleles occur with a minor allele frequency of 0.0058 in âˆ¼1,000 control individuals, predicting a CMAMMA population incidence of âˆ¼1:30,000. ACSF3 deficiency is the first human disorder identified as caused by mutations in a gene encoding a member of the acyl-CoA synthetase family, a diverse group of evolutionarily conserved proteins, and may emerge as one of the more common human metabolic disorders.
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                    Figure 1: Alignment of the motif regions in ACSF3 orthologs and the malonyl-CoA synthetase enzymes in bacteria.[image: ]


Figure 2: MMA production by CMAMMA fibroblasts and lentiviral complementation with ACSF3.[image: ]


Figure 3: ACSF3 mitochondrial localization.[image: ]
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