





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Accurate ethnicity prediction from placental DNA methylation data
  
       View ORCID ProfileVictor Yuan, E Magda Price, Giulia F Del Gobbo,  View ORCID ProfileSara Mostafavi,  View ORCID ProfileBrian Cox, Alexandra M. Binder, Karin B. Michels,  View ORCID ProfileCarmen Marsit,  View ORCID ProfileWendy P. Robinson

  
      doi: https://doi.org/10.1101/618470 

  
  
  

Victor Yuan 
1Department of Medical Genetics, University of British Columbia. C201 - 4500 Oak Street. Vancouver, BC, Canada, V6H 3N1
2BC Children’s Hospital Research Institute. 938 W 28th Ave, Vancouver, British Columbia, Canada, V5Z 4H4

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Victor Yuan


E Magda Price 
1Department of Medical Genetics, University of British Columbia. C201 - 4500 Oak Street. Vancouver, BC, Canada, V6H 3N1
2BC Children’s Hospital Research Institute. 938 W 28th Ave, Vancouver, British Columbia, Canada, V5Z 4H4

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Giulia F Del Gobbo 
1Department of Medical Genetics, University of British Columbia. C201 - 4500 Oak Street. Vancouver, BC, Canada, V6H 3N1
2BC Children’s Hospital Research Institute. 938 W 28th Ave, Vancouver, British Columbia, Canada, V5Z 4H4

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sara Mostafavi 
1Department of Medical Genetics, University of British Columbia. C201 - 4500 Oak Street. Vancouver, BC, Canada, V6H 3N1
2BC Children’s Hospital Research Institute. 938 W 28th Ave, Vancouver, British Columbia, Canada, V5Z 4H4
3Department of Statistics, University of British Columbia. 3182 Earth Sciences Building, 2207 Main Mall, Vancouver, British Columbia, Canada, V6T 1Z4

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sara Mostafavi


Brian Cox 
4Department of Physiology, University of Toronto. Medical Sciences Building, 3rd Floor. 1 King’s College Circle, Toronto, Ontario, Canada, M5S 1A8

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Brian Cox


Alexandra M. Binder 
5Department of Epidemiology, Fielding School of Public Health, University of California, Los Angeles, CA 90095

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Karin B. Michels 
5Department of Epidemiology, Fielding School of Public Health, University of California, Los Angeles, CA 90095

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Carmen Marsit 
6Department of Environmental Health, Emory University. 1518 Clifton Road NE, Atlanta, GA, United States of America, 30322

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Carmen Marsit


Wendy P. Robinson 
1Department of Medical Genetics, University of British Columbia. C201 - 4500 Oak Street. Vancouver, BC, Canada, V6H 3N1
2BC Children’s Hospital Research Institute. 938 W 28th Ave, Vancouver, British Columbia, Canada, V5Z 4H4

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Wendy P. Robinson
	For correspondence: 
wrobinson@bcchr.ca




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Background The influence of genetics on variation in DNA methylation (DNAme) is well documented. Yet confounding from population stratification is often unaccounted for in DNAme association studies. Existing approaches to address confounding by population stratification using DNAme data may not generalize to populations or tissues outside those in which they were developed. To aid future placental DNAme studies in assessing population stratification, we developed an ethnicity classifier, PlaNET (Placental DNAme Elastic Net Ethnicity Tool), using five cohorts with Infinium Human Methylation 450k BeadChip array (HM450k) data from placental samples that is also compatible with the newer EPIC platform.

Results Data from 509 placental samples was used to develop PlaNET and show that it accurately predicts (accuracy = 0.938, kappa = 0.823) major classes of self-reported ethnicity/race (African: n = 58, Asian: n = 53, Caucasian: n = 389), and produces ethnicity probabilities that are highly correlated with genetic ancestry inferred from genome-wide SNP arrays (>2.5 million SNP) and ancestry informative markers (n = 50 SNPs). PlaNET’s ethnicity classification relies on 1860 HM450K microarray sites, and over half of these were linked to nearby genetic polymorphisms (n = 955). Our placental-optimized method outperforms existing approaches in assessing population stratification in placental samples from individuals of Asian, African, and Caucasian ethnicities.

Conclusion PlaNET provides an improved approach to address population stratification in placental DNAme association studies. The method can be applied to predict ethnicity as a discrete or continuous variable and will be especially useful when self-reported ethnicity information is missing and genotyping markers are unavailable. PlaNET is available as an R package at (https://github.com/wvictor14/planet).


Footnotes
	vyuan{at}bcchr.ca, eprice{at}cheo.on.ca, gdelgobbo{at}bcchr.ca, saram{at}stat.ubc.ca, b.cox{at}utoronto.ca, abinder{at}ucla.edu, k.michels{at}ucla.edu, carmen.j.marsit{at}emory.edu, wrobinson{at}bcchr.ca

	Figures were ordered incorrectly. Figure files indicate their correct ordering (e.g. Figure 1.pdf is Figure 1,...).
No other changes have been made
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