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    Abstract
Background Peroxisomes are organelles that proliferate continuously and play an indispensable role in human metabolism. Consequently, peroxisomal gene defects can cause multiple, often severe disorders, including the peroxisome biogenesis disorders. Currently, 13 different PEX proteins have been implicated in various stages of peroxisome assembly and protein import. Defects in any of these proteins result in a peroxisome biogenesis disorder. The authors present here a novel genetic defect specifically affecting the division of peroxisomes.

Methods The authors have studied biochemical and microscopical peroxisomal parameters in cultured patient fibroblasts, sequenced candidate PEX genes and determined the consequence of the identified PEX11β gene defect on peroxisome biogenesis in patient fibroblasts at different temperatures.

Results The patient presented with congenital cataracts, mild intellectual disability, progressive hearing loss, sensory nerve involvement, gastrointestinal problems and recurrent migraine-like episodes. Although microscopical investigations of patient fibroblasts indicated a clear defect in peroxisome division, all biochemical parameters commonly used for diagnosing peroxisomal disorders were normal. After excluding mutations in all PEX genes previously implicated in peroxisome biogenesis disorders, it was found that the defect was caused by a homozygous non-sense mutation in the PEX11β gene. The peroxisome division defect was exacerbated when the patient's fibroblasts were cultured at 40°C, which correlated with a marked decrease in the expression of PEX11γ.

Conclusions This novel isolated defect in peroxisome division expands the clinical and genetic spectrum of peroxisomal disorders and indicates that peroxisomal defects exist, which cannot be diagnosed by standard laboratory investigations.


	Peroxisome biogenesis
	organelle division
	PEX11
	Zellweger syndrome spectrum
	metabolic disorders
	clinical genetics
	academic medicine
	molecular genetics




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/jmedgenet-2012-100778

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	Peroxisome biogenesis
	organelle division
	PEX11
	Zellweger syndrome spectrum
	metabolic disorders
	clinical genetics
	academic medicine
	molecular genetics



View Full Text
  


  
  



  
      
  
  
    Footnotes
	Funding This work was supported by the “Prinses Beatrix Fonds” Grant Number MAR 03_0216 and by the 6th Framework Program of the European Union Grant Number LSHG-CT-2004-512018.

	Competing interests None.

	Patient consent The patient and his parents provided (in Dutch) written informed consent for this study and for publication of the results.

	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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


