





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via CCMG  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Journal of Medical Genetics]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via CCMG  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 49, Issue 2 
	Mutation screening of 75 candidate genes in 152 complex I deficiency cases identifies pathogenic variants in 16 genes including NDUFB9


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    New loci


  


  
  



  
      
  
  
    Original article


  


  
  



  
      
  
  
    
      Mutation screening of 75 candidate genes in 152 complex I deficiency cases identifies pathogenic variants in 16 genes including NDUFB9

        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Tobias B Haack1,2, 
	Florence Madignier2, 
	Martina Herzer2, 
	Eleonora Lamantea3, 
	Katharina Danhauser2, 
	Federica Invernizzi3, 
	Johannes Koch4, 
	Martin Freitag2, 
	Rene Drost2, 
	Ingo Hillier2, 
	Birgit Haberberger2, 
	Johannes A Mayr4, 
	Uwe Ahting5, 
	Valeria Tiranti3, 
	Agnes Rötig6, 
	Arcangela Iuso1, 
	Rita Horvath7, 
	Marketa Tesarova8, 
	Ivo Baric9, 
	Graziella Uziel10, 
	Boris Rolinski5, 
	Wolfgang Sperl4, 
	Thomas Meitinger1,2, 
	Massimo Zeviani3, 
	Peter Freisinger11, 
	Holger Prokisch1,2

	[bookmark: aff-1]1Institute of Human Genetics, Technische Universität München, Munich, Germany

	[bookmark: aff-2]2Institute of Human Genetics, Helmholtz Zentrum München, German Research Center for Environmental Health, Neuherberg, Germany

	[bookmark: aff-3]3Unit of Molecular Neurogenetics, Neurological Institute ‘Carlo Besta’-IRCCS Foundation, Milan, Italy

	[bookmark: aff-4]4Department of Pediatrics, Paracelsus Medical University, Salzburg, Austria

	[bookmark: aff-5]5Städtisches Klinikum München GmbH, Department Klinische Chemie, Munich, Germany

	[bookmark: aff-6]6Institut National de la Santé et de la Recherche Médicale (INSERM), Paris, France

	[bookmark: aff-7]7Institute of Genetic Medicine, Newcastle University, Newcastle upon Tyne, UK

	[bookmark: aff-8]8Department of Pediatrics and Adolescent Medicine, First Faculty of Medicine, Charles University in Prague and General University Hospital in Prague, Prague, Czech Republic

	[bookmark: aff-9]9Department of Pediatrics, University Hospital Center Zagreb and School of Medicine, Zagreb, Croatia

	[bookmark: aff-10]10Unit of Child Neurology, Neurological Institute ‘Carlo Besta’-IRCCS Foundation, Milan, Italy

	[bookmark: aff-11]11Department of Paediatrics, Technische Universität München, Munich, Germany


	Correspondence to Dr Holger Prokisch, Institute of Human Genetics, Technische Universität München, Trogerstrasse 32, 81675 Munich, Germany; prokisch{at}helmholtz-muenchen.de




  


  
  



  
      
  
  
    Abstract
Background Mitochondrial complex I deficiency is the most common cause of mitochondrial disease in childhood. Identification of the molecular basis is difficult given the clinical and genetic heterogeneity. Most patients lack a molecular definition in routine diagnostics.

Methods A large-scale mutation screen of 75 candidate genes in 152 patients with complex I deficiency was performed by high-resolution melting curve analysis and Sanger sequencing. The causal role of a new disease allele was confirmed by functional complementation assays. The clinical phenotype of patients carrying mutations was documented using a standardised questionnaire.

Results Causative mutations were detected in 16 genes, 15 of which had previously been associated with complex I deficiency: three mitochondrial DNA genes encoding complex I subunits, two mitochondrial tRNA genes and nuclear DNA genes encoding six complex I subunits and four assembly factors. For the first time, a causal mutation is described in NDUFB9, coding for a complex I subunit, resulting in reduction in NDUFB9 protein and both amount and activity of complex I. These features were rescued by expression of wild-type NDUFB9 in patient-derived fibroblasts.

Conclusion Mutant NDUFB9 is a new cause of complex I deficiency. A molecular diagnosis related to complex I deficiency was established in 18% of patients. However, most patients are likely to carry mutations in genes so far not associated with complex I function. The authors conclude that the high degree of genetic heterogeneity in complex I disorders warrants the implementation of unbiased genome-wide strategies for the complete molecular dissection of mitochondrial complex I deficiency.
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