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            Abstract
Cigarette smoking is a risk factor for a wide range of human diseases1. To investigate the genetic components associated with smoking behaviours in the Japanese population, we conducted a genome-wide association study of four smoking-related traits using up to 165,436 individuals. In total, we identified seven new loci, including three loci associated with the number of cigarettes per day (EPHX2â€“CLU, RET and CUX2â€“ALDH2), three loci associated with smoking initiation (DLC1, CXCL12â€“TMEM72-AS1 and GALR1â€“SALL3) and LINC01793â€“MIR4432HG, associated with the age of smoking initiation. Of these, three loci (LINC01793â€“MIR4432HG, CXCL12â€“TMEM72-AS1 and GALR1â€“SALL3) were found by conducting an additional sex-stratified genome-wide association study. This additional analysis showed heterogeneity of effects between sexes. The cross-sex linkage disequilibrium score regression2,3 analysis also indicated that the genetic component of smoking initiation was significantly different between the sexes. Cross-trait linkage disequilibrium score regression analysis and trait-relevant tissue analysis showed that the number of cigarettes per day has a specific genetic background distinct from those of the other three smoking behaviours. We also report 11 diseases that share genetic basis with smoking behaviours. Although the current study should be carefully considered owing to the lack of replication samples, our findings characterized the genetic architecture of smoking behaviours. Further studies in East Asian populations are warranted to confirm our findings.




            
                
                    

    
        
            
                
                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
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more


Subscribe to this journal
Receive 12 digital issues and online access to articles
$119.00 per year
only $9.92 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: GWAS results for smoking behaviours.[image: ]


Figure 2: Genetic correlation of smoking behaviours to various diseases.[image: ]


Figure 3: Trait-relevant cell types of smoking behaviours.[image: ]
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                Data availability

              
              GWAS summary statistics of the smoking behaviours are publicly available at our website (JENGER; http://jenger.riken.jp/en/) and the National Bioscience Database Center (NBDC) Human Database (research ID: hum0014) as open data without any access restrictions. The accession numbers for each phenotype in the NBDC Human Database are as follows: age of smoking initiation: hum0014.v14.asi.v1; CPD: hum0014.v14.cpd.v1; smoking initiation: hum0014.v14.ens.v1; smoking cessation: hum0014.v14.fcs.v1. GWAS genotype data from the participants were deposited at the NBDC Human Database (research ID: hum0014).
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