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            Abstract
Diffuse large B cell lymphoma (DLBCL) is the most common lymphoma subtype and is clinically aggressive. To identify genetic susceptibility loci for DLBCL, we conducted a meta-analysis of 3 new genome-wide association studies (GWAS) and 1 previous scan, totaling 3,857 cases and 7,666 controls of European ancestry, with additional genotyping of 9 promising SNPs in 1,359 cases and 4,557 controls. In our multi-stage analysis, five independent SNPs in four loci achieved genome-wide significance marked by rs116446171 at 6p25.3 (EXOC2; P = 2.33 × 10−21), rs2523607 at 6p21.33 (HLA-B; P = 2.40 × 10−10), rs79480871 at 2p23.3 (NCOA1; P = 4.23 × 10−8) and two independent SNPs, rs13255292 and rs4733601, at 8q24.21 (PVT1; P = 9.98 × 10−13 and 3.63 × 10−11, respectively). These data provide substantial new evidence for genetic susceptibility to this B cell malignancy and point to pathways involved in immune recognition and immune function in the pathogenesis of DLBCL.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Association results, recombination hotspots and LD plots for the regions newly associated with DLBCL.[image: ]
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Integrated supplementary information

Supplementary Figure 1 Schematic of the study design.

Supplementary Figure 2 Quantile-quantile (Q-Q) plot of the association results in the stage 1 DLBCL GWAS (red) and after removing SNPs from the HLA region (green).

Supplementary Figure 3 Manhattan plot showing the statistical significance of the association for all genotyped SNPs in the stage 1 DLBCL GWAS.
SNPs are plotted on the x axis according to their position on each chromosome against the significance of the association on the y axis (shown as –log10 P value). The dotted line denotes P = 5 × 10–8 statistical significance.


Supplementary Figure 4 Association results, recombination hotspots and LD plots for the region 5q31.3 with DLBCL.
Top, association results of GWAS data from the stage 1 DLBCL GWAS (gray diamonds) and combined data of stages 1–3 (red diamond) are shown with –log10 (P values) (left y axis). Overlaid are the likelihood ratio statistics (right y axis) to estimate putative recombination hotspots across the region on the basis of 5 unique sets of 100 randomly selected control samples. Bottom, LD heat map based on r2 values from combined control populations for all SNPs included in the GWAS.


Supplementary Figure 5 Chromatin state dynamics of DLBCL-associated SNPs in nine human cell lines.
For details, see the Online Methods.


Supplementary Figure 6 Plot of estimated admixture for individuals in the NHL GWAS (stage 1).
For details, see the Online Methods. Individuals with <80% European ancestry were excluded.


Supplementary Figure 7 Plot of top eigenvectors from DLBCL GWAS (stage 1) data based on principal-components analysis.
For details, see the Online Methods.
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