





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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 Neurology, Neurosurgery & Psychiatry]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	JNNP 100
	Authors
	Podcasts
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	JNNP 100
	Authors
	Podcasts
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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 87, Issue 11 
	MFN2 transcripts escaping from nonsense-mediated mRNA decay pathway cause Charcot-Marie-Tooth disease type 2A2


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    PostScript


  


  
  



  
      
  
  
    Letter


  


  
  



  
      
  
  
    
      
MFN2 transcripts escaping from nonsense-mediated mRNA decay pathway cause Charcot-Marie-Tooth disease type 2A2

        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Toshitaka Kawarai1, 
	Kanto Yamasaki2, 
	Atsuko Mori1, 
	Naoko Takamatsu1, 
	Yusuke Osaki1, 
	Chimeglkham Banzrai1, 
	Ryosuke Miyamoto1, 
	Ryosuke Oki1, 
	Lucia Pedace3, 
	http://orcid.org/0000-0002-2602-3281Antonio Orlacchio3,4, 
	Hiroyuki Nodera1, 
	Akihiro Hashiguchi5, 
	Yujiro Higuchi5, 
	Hiroshi Takashima5, 
	Yoshihiko Nishida6, 
	Yuishin Izumi1, 
	Ryuji Kaji1

	
1
Department of Clinical Neuroscience, Institute of Biomedical Sciences, Tokushima University Graduate School, Tokushima, Japan


	
2
Faculty of Medicine, Tokushima University, Tokushima, Japan


	
3
Laboratorio di Neurogenetica, CERC-IRCCS Santa Lucia, Rome, Italy


	
4
Dipartimento di Scienze Chirurgiche e Biomediche, Università di Perugia, Perugia, Italy


	
5
Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences, Kagoshima, Japan


	
6
Itsuki Hospital, Tokushima, Japan



	Correspondence to
 Dr Toshitaka Kawarai, Department of Clinical Neuroscience, Institute of Biomedical Sciences, Tokushima University Graduate School, Tokushima 770-0042, Japan; tkawarai{at}tokushima-u.ac.jp





  


  
  



  
      
  
  
    

  


  
  



  
      
  
  
    https://doi.org/10.1136/jnnp-2015-312646

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	NEUROGENETICS

Introduction
Charcot-Marie-Tooth disease (CMT) is a hereditary peripheral neuropathy characterised by length-dependent degeneration of the motor and sensory nerve fibres with consequent distal muscle weakness, atrophy and mild sensory loss, primarily in lower limbs. The historic prevalence of CMT in the general population is 1 in 2500 individuals,1 while the present prevalence is 1 in 1214 individuals.2 Missense mutations in the mitofusion 2 gene (MFN2; OMIM*608506) have been found in most axonal forms (CMT type 2; CMT2) with autosomal dominant inheritance, and truncation mutations can be found in a few cases with seemingly autosomal recessive inheritance or sporadic cases. A dominant negative or toxic gain-of-function mechanism has been postulated in the autosomal dominant mode; however, the biological effect(s) by mutant MFN2 may vary depending on the nature of the mutations.3 This report describes a unique pathomechanism identified in a large Japanese MFN2-CMT2A2 family.

Methods
The currently living family members were examined by movement disorder specialists (TK, RM, HN, YN and YI). Neurological assessments, including the Charcot-Marie-Tooth disease neuropathy score V.2, electrophysiology of peripheral nerves and neuroimaging analyses, were carried out. Genetic analyses were conducted as described in online supplementary data, including targeted resequencing, Sanger sequencing, restriction fragment length polymorphism (RFLP) analysis and semiquantitative reverse-transcription (RT)-PCR. Peripheral T-cells were cultured with a nonsense-mediated decay (NMD) inhibitor, emetine, in order to evaluate the effect by NMD system. A bioinformatic analysis and literature review were also carried out. The details are described in online supplementary data.



  




Supplemental material
[jnnp-2015-312646supp.pdf]


Results
The family is composed of a three-generation kindred, with autosomal dominant inheritance (figure 1A). Nine individuals were diagnosed as ‘certainly affected’ and classified as having Charcot-Marie-Tooth disease. Clinical and laboratory features of all affected individuals are summarised in online supplementary tables S1 and S2, and figure S1. Age-at-onset was 5 … 
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