







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: International Journal of Obesity]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	international journal of obesity

	original article

	
                                    article


    
        
        
            
            
                
                    	Original Article
	Published: 29 January 2013



                    Integrative Biology
Lipoprotein receptor-related protein 1 variants and dietary fatty acids: meta-analysis of European origin and African American studies

                    	C E Smith1, 
	J Ngwa2, 
	T Tanaka3, 
	Q Qi4, 
	M K Wojczynski5, 
	R N Lemaitre6, 
	J S Anderson7, 
	A Manichaikul8, 
	V Mikkilä9, 
	F J A van Rooij10,11, 
	Z Ye12, 
	S Bandinelli13, 
	A C Frazier-Wood14, 
	D K Houston15, 
	F Hu4,16, 
	C Langenberg12, 
	N M McKeown1, 
	D Mozaffarian17,18, 
	K E North19,20, 
	J Viikari21, 
	M C Zillikens11,22, 
	L Djoussé23, 
	A Hofman10,11, 
	M Kähönen24, 
	E K Kabagambe14, 
	R J F Loos12, 
	G B Saylor7, 
	N G Forouhi12, 
	Y Liu25, 
	K J Mukamal26, 
	Y-DI Chen27, 
	M Y Tsai28, 
	A G Uitterlinden10,11,22, 
	O Raitakari29, 
	C M van Duijn10,11, 
	D K Arnett14, 
	I B Borecki5, 
	L A Cupples2,30, 
	L Ferrucci3, 
	S B Kritchevsky15, 
	T Lehtimäki31, 
	Lu Qi4,16, 
	J I Rotter27, 
	D S Siscovick32, 
	N J Wareham12, 
	J C M Witteman10,11, 
	J M Ordovás1,33,34 & 
	…
	J A Nettleton35 

Show authors

                    

                    
                        
    International Journal of Obesity

                        volume 37, pages 1211–1220 (2013)Cite this article
                    

                    
        
            	
                        853 Accesses

                    
	
                        8 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Epidemiology
	Fatty acids
	Genetic variation
	Obesity


    


                
    
    

    
    

                
            


        
            Abstract
Objective:
Low-density lipoprotein-related receptor protein 1 (LRP1) is a multi-functional endocytic receptor and signaling molecule that is expressed in adipose and the hypothalamus. Evidence for a role of LRP1 in adiposity is accumulating from animal and in vitro models, but data from human studies are limited. The study objectives were to evaluate (i) relationships between LRP1 genotype and anthropometric traits, and (ii) whether these relationships were modified by dietary fatty acids.
Design and methods:
We conducted race/ethnic-specific meta-analyses using data from 14 studies of US and European whites and 4 of African Americans to evaluate associations of dietary fatty acids and LRP1 genotypes with body mass index (BMI), waist circumference and hip circumference, as well as interactions between dietary fatty acids and LRP1 genotypes. Seven single-nucleotide polymorphisms (SNPs) of LRP1 were evaluated in whites (N up to 42 000) and twelve SNPs in African Americans (N up to 5800).
Results:
After adjustment for age, sex and population substructure if relevant, for each one unit greater intake of percentage of energy from saturated fat (SFA), BMI was 0.104 kg m−2 greater, waist was 0.305 cm larger and hip was 0.168 cm larger (all P<0.0001). Other fatty acids were not associated with outcomes. The association of SFA with outcomes varied by genotype at rs2306692 (genotyped in four studies of whites), where the magnitude of the association of SFA intake with each outcome was greater per additional copy of the T allele: 0.107 kg m−2 greater for BMI (interaction P=0.0001), 0.267 cm for waist (interaction P=0.001) and 0.21 cm for hip (interaction P=0.001). No other significant interactions were observed.
Conclusion:
Dietary SFA and LRP1 genotype may interactively influence anthropometric traits. Further exploration of this, and other diet x genotype interactions, may improve understanding of interindividual variability in the relationships of dietary factors with anthropometric traits.
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