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    Abstract
Background Mutations in RRM2B encoding ribonucleotide reductase (RNR) p53R2 subunit usually cause paediatric-onset mitochondrial disease associated with mitochondrial DNA (mtDNA) depletion. The importance of RNR dysfunction in adult mitochondrial disease is unclear.

Objective To report the RRM2B mutation frequency in adults with multiple mtDNA deletions and examine RNR assembly in a patient with Kearns–Sayre syndrome (KSS) caused by two novel RRM2B mutations.

Methods 50 adult patients with multiple mtDNA deletions in skeletal muscle were studied. DNA sequencing of RRM2B was performed in patients without mutations in mtDNA maintenance genes POLG and C10orf2. RNR protein was studied using western blot and Blue-native polyacrylamide gel electrophoresis (BN-PAGE).

Results Four per cent (two unrelated cases) of this adult cohort harboured RRM2B mutations. Patient 1 had KSS and two novel missense mutations: c.122G→A; p.Arg41Gln and c.391G→A; p.Glu131Lys. BN-PAGE demonstrated reduced heterotetrameric R1/p53R2 RNR levels compared with controls, despite normal steady-state p53R2 levels on western blot, suggesting failed assembly of functional RNR as a potential disease mechanism. Patient 2 had late-onset progressive external ophthalmoplegia and fatigue. A heterozygous deletion c.253_255delGAG; p.Glu85del was identified. Muscle histology in both cases showed significant numbers of necrotic muscle fibres, possibly indicating enhanced apoptotic cell death.

Conclusion These data indicate that 4% of adult mitochondrial disease with multiple deletions is caused by RNR dysfunction. KSS has not previously been linked to a nuclear gene defect. Evidence that disease pathogenesis may be caused by defective RNR assembly is given. RRM2B screening should be considered early in the differential diagnosis of adults with multiple mtDNA deletions.


	RRM2B
	mitochondrial disease
	Kearns-Sayre syndrome
	clinical genetics
	molecular genetics
	neurology
	neuromuscular disease




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/jmg.2010.088328

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	RRM2B
	mitochondrial disease
	Kearns-Sayre syndrome
	clinical genetics
	molecular genetics
	neurology
	neuromuscular disease



View Full Text
  


  
  



  
      
  
  
    Footnotes
	Funding RDSP is funded by MRC grant number G0800674. MGH is supported by an MRC Centre grant G0601943; SR is supported by Great Ormond Street Hospital Children's Charity; JH and MGH are supported by the Myositis Support Group; and JH is supported by the Reta Lila Weston Institute for Neurological Studies. This study was supported by the NIHR UCLH/UCL Comprehensive Biomedical Research Centre and undertaken at University College London Hospitals/University College London, which received a proportion of funding from the Department of Health's National Institute for Health Research Biomedical Research Centres funding scheme.

	Competing interests None.

	Ethics approval This study was conducted with the approval of the Central London REC 3 09/H0716/76.

	Provenance and peer review Not commissioned; externally peer reviewed.





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	Browse by collection
	Most read articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Thank you to our reviewers
	Subscribe


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 Blog

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-6244Print ISSN: 0022-2593

        Copyright © 2023 BMJ Publishing Group Ltd. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


