





    
  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 41, Issue 8 
	Maternal apo E genotype is a modifier of the Smith-Lemli-Opitz syndrome


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Original article


  


  
  



  
      
  
  
    
      Maternal apo E genotype is a modifier of the Smith-Lemli-Opitz syndrome
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	M Witsch-Baumgartner1, 
	M Gruber1, 
	H G Kraft1, 
	M Rossi2, 
	P Clayton3, 
	M Giros4, 
	D Haas5, 
	R I Kelley6, 
	M Krajewska-Walasek7, 
	G Utermann1

	[bookmark: aff-1]1Department of Medical Biology and Human Genetics, Innsbruck Medical University, Austria

	[bookmark: aff-2]2Department of Paediatrics, Frederico II University, Naples, Italy

	[bookmark: aff-3]3Institute of Child Health and Great Ormond Street Hospital, London, UK

	[bookmark: aff-4]4Institute for Clinical Biochemistry, Barcelona, Spain

	[bookmark: aff-5]5University Children’s Hospital, Heidelberg, Germany

	[bookmark: aff-6]6Kennedy Krieger Institute and Dept of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, MD, USA

	[bookmark: aff-7]7Department of Medical Genetics, the Children’s Memorial Health Institute, Warsaw, Poland


	Correspondence to:  Dr M Witsch-Baumgartner  Department of Medical Biology and Human Genetics, Innsbruck Medical University, Schöpfstraße 41, 6020 Innsbruck, Austria; Witsch-Baumgartneruibk.ac.at




  


  
  



  
      
  
  
    Abstract

        Background: Smith-Lemli-Opitz syndrome (MIM 270400) is an autosomal recessive malformation and mental retardation syndrome that ranges in clinical severity from minimal dysmorphism and mild mental retardation to severe congenital anomalies and intrauterine death. Smith-Lemli-Opitz syndrome is caused by mutations in the Δ7 sterol-reductase gene (DHCR7; EC 1.3.1.21), which impair endogenous cholesterol biosynthesis and make the growing embryo dependent on exogenous (maternal) sources of cholesterol. We have investigated whether apolipoprotein E, a major component of the cholesterol transport system in human beings, is a modifier of the clinical severity of Smith-Lemli-Opitz syndrome.

        Method: Common apo E, DHCR7, and LDLR genotypes were determined in 137 biochemically characterised patients with Smith-Lemli-Opitz syndrome and 59 of their parents.

        Results: There was a significant correlation between patients’ clinical severity scores and maternal apo E genotypes (p = 0.028) but not between severity scores and patients’ or paternal apo E genotypes. In line with their effects on serum cholesterol levels, the maternal apo ϵ2 genotypes were associated with a severe Smith-Lemli-Opitz syndrome phenotype, whereas apo E genotypes without the ϵ2 allele were associated with a milder phenotype. The correlation of maternal apo E genotype with disease severity persisted after stratification for DHCR7 genotype. There was no association of Smith-Lemli-Opitz syndrome severity with LDLR gene variation.

        Conclusions: These results suggest that the efficiency of cholesterol transport from the mother to the embryo is affected by the maternal apo E genotype and extend the role of apo E and its disease associations to modulation of embryonic development and malformations.

      
	apo, apolipoprotein
	DHC, dehydrocholesterol
	DHCR7, Δ7-sterol reductase
	SHH, sonic hedgehog homologue
	0, “null” mutations
	4L, mutations located in the 4th cytoplasmic loop
	CT, mutations located in the C terminal region of the protein
	TM, mutations located in transmembrane domains

	apo E
	cholesterol
	DHCR7
	Smith-Lemli-Opitz syndrome
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