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What can we learn by integrating ASD genetic and 
epigenetic information?

Background:
• Epigenetic variation contributes to gene regulation/expression
• Epigenetic variation is tissue and timing dependent
• Epigenetic variation is in part controlled by genetic variation
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What can we learn by integrating ASD genetic and 
epigenetic information?

Background:
• Epigenetic variation contributes to gene regulation/expression
• Epigenetic variation is tissue and timing dependent
• Epigenetic variation is in part controlled by genetic variation

 Genetic-epigenetic “maps” can be created, by tissue

meQTL

meQTL “target”



       
      

     
    

 

   

  

  meQTL “Maps” Across Tissues 

• From joint genotype and methylation data of 
• Peripheral blood (discovery in SEED, 2-5 yo) 
• Cord blood (discovery in EARLI, birth) 
• Fetal Brain (Mill, published list) 

Child blood 
Genotype Epigenotype 

Cord (infant) blood 

Genotype Epigenotype 

Fetal brain tissue 
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What can we learn by integrating ASD genetic and 
epigenetic information?

What can we learn using meQTL information?
1. Are ASD-associated SNPs enriched for meQTLs for 

particular tissues including blood?
2. Do ASD-associated SNP meQTL targets (CpGs) point to 

particular biology?
3. Do ASD-associated SNP meQTL targets point to genes 

not previously implicated?



ASD-associated SNPs (PGC-AUT results)

What can we learn using meQTL information?

1. Are ASD-associated SNPs enriched for meQTLs for particular 
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What can we learn using meQTL information?

1. Are ASD-associated SNPs enriched for meQTLs for particular 
tissues including blood?
 YES



       
       

 

What can we learn in autism using meQTL information? 
1. Are ASD-associated SNPs enriched for meQTLs for particular 

tissues including blood? 
 YES 



ASD-associated SNPs (PGC-AUT results)

What can we learn using meQTL information?

 Are ASD-associated SNPs enriched for meQTLs for 
particular tissues including blood? YES

2. Do ASD-associated SNP meQTL targets (CpGs) point to 
particular biology?





What can we learn using meQTL information?

 Are ASD-associated SNPs enriched for meQTLs for 
particular tissues including blood? YES

2. Do ASD-associated SNP meQTL targets (CpGs) point to 
particular biology?
 YES - Blood, Cord blood, and Fetal Brain ASD meQTL

targets implicate the immune system
 Consistent with ASD findings to date:

 Genetic variation does not (generally) point to 
immune system 

 Expression (and now methylation) results do, as well 
as many epidemiologic findings



      

  

 
 

Immune System Implicated by Expression and 
Methylation 

Brain Studies Blood Studies 
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What can we learn using meQTL information?

 Are ASD-associated SNPs enriched for meQTLs for 
particular tissues including blood? YES

 Do ASD-associated SNP meQTL targets (CpGs) point to 
particular biology? Immune system

3. Do ASD-associated SNP meQTL targets point to genes 
not previously implicated?



What can we learn using meQTL information?

 Are ASD-associated SNPs enriched for meQTLs for 
particular tissues including blood? YES

 Do ASD-associated SNP meQTL targets (CpGs) point to 
particular biology? Immune system

3. Do ASD-associated SNP meQTL targets point to genes 
not previously implicated?





What can we learn using meQTL information?

 ASD-associated SNPs are enriched for meQTLs for 
particular tissues including blood?

 ASD-associated SNP meQTL targets (CpGs) point to 
particular biology

 ASD-associated SNP meQTL targets point to genes not 
previously implicated

 Blood–based meQTL information pointed to similar 
conclusions!

 Some important limitations regarding meQTL lists and 
ASD SNP list



   

      

 

 

 

   

 
 

     
      

       

     Summary of SEED I “Omic“ Data 

SEED 1 Genotype Data 

# SEED 1 – child # SEED 1 – mom 

Platform # SNPs* ASD** POP DD ASD POP DD 

Omni-Quad >1M 419 555 193 0 0 0 

Affy axiom KP >700K 173 176 7 0 0 0 

Omni-5M+ exome >4.5M 13 19 1 301 0 0 

Illumina MEGA >1.4M 0 0 0 1269*** 0 

605 750 201 

SEED 1 Methylation Data 

Platform # CpGs ASD** POP DD 

Illumina 450K 455,664 455 515 0 
* measured. Imputed SNP ~ 8M 
** includes possible low functioning cases (n=6) 
*** genotype cleaning in-progress; numbers could change slightly



Collaborative Projects To Date

3 ASD GWAS contributions (meta-analysis and replication)
3 ASD EWAS contributions (meta-analysis)
2 non-ASD EWAS contributions (meta-analysis, PACE)
2 multi-omic collaborative projects

SEED-only methods contributions (not ASD focused):
2 EWAS / meQTL methodologic contributions
1 smoking environmental biomarker paper
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