





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Cross-tissue integration of genetic and epigenetic data offers insight into autism spectrum disorder
  
      Shan V. Andrews, Shannon E. Ellis, Kelly M. Bakulski, Brooke Sheppard, Lisa A. Croen, Irva Hertz-Picciotto, Craig J. Newschaffer, Andrew P. Feinberg, Dan E. Arking, Christine Ladd-Acosta, M. Daniele Fallin

  
      doi: https://doi.org/10.1101/091330 

  
  
  

Shan V. Andrews 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
2Wendy Klag Center for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

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


Shannon E. Ellis 
3McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins School of Medicine, Baltimore, MD, USA

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


Kelly M. Bakulski 
4Department of Epidemiology, University of Michigan School of Public Health, Ann Arbor, MI, USA

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


Brooke Sheppard 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
2Wendy Klag Center for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

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


Lisa A. Croen 
5Division of Research, Kaiser Permanente Northern California, Oakland, CA, USA

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


Irva Hertz-Picciotto 
6Department of Public Health Sciences, School of Medicine, University of California Davis, Davis, CA, US
7MIND Institute, University of California Davis, Sacramento, CA, USA

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


Craig J. Newschaffer 
8AJ Drexel Autism Institute, Drexel University, Philadelphia, PA, USA
9Department of Epidemiology and Biostatistics, Drexel University Dornsife School of Public Health, Philadelphia, PA, USA

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


Andrew P. Feinberg 
10Center for Epigenetics, Institute for Basic Biomedical Sciences, Johns Hopkins School of Medicine, Baltimore, MD, USA
11Department of Medicine, Johns Hopkins School of Medicine, Baltimore, MD, USA

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


Dan E. Arking 
2Wendy Klag Center for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
3McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins School of Medicine, Baltimore, MD, USA

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


Christine Ladd-Acosta 
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
2Wendy Klag Center for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
10Center for Epigenetics, Institute for Basic Biomedical Sciences, Johns Hopkins School of Medicine, Baltimore, MD, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
claddac1@jhu.edu
dfallin@jhu.edu


M. Daniele Fallin 
2Wendy Klag Center for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
10Center for Epigenetics, Institute for Basic Biomedical Sciences, Johns Hopkins School of Medicine, Baltimore, MD, USA
12Department of Mental Health, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
claddac1@jhu.edu
dfallin@jhu.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Epigenetics is an emerging area of investigation for Autism Spectrum Disorder (ASD). Integration of epigenetic information with ASD genetic results may elucidate functional insights not possible via either source of information in isolation. We used concurrent genotype and DNA methylation (DNAm) data from cord blood and peripheral blood from preschool-aged children to identify SNPs associated with DNA methylation, or methylation quantitative trait loci (meQTLs), and combined this with publicly available fetal brain and lung meQTL lists to assess enrichment of ASD GWAS results for tissue-specific meQTLs. ASD-associated SNPs were enriched for fetal brain (OR = 3.55; p < 0.001) and peripheral blood meQTLs (OR = 1.58; p < 0.001). The CpG site targets of ASD meQTLs across cord, blood, and brain tissues were enriched for immune-related pathways, consistent with other expression and DNAm results in ASD, and revealing pathways not implicated by genes identified from ASD rare variant work. Further, DNaseI hypersensitive sites and the STAT1 and TAF1 transcription factor binding sites were enriched for meQTL target CpGs of SNPs associated with psychiatric conditions. This joint analysis of genotype and DNAm demonstrates the potential utility of both brain and blood-based DNAm for insights into ASD and psychiatric phenotypes more broadly.
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