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Scientific projects for genomics workgroup 
eMERGE-I 

• Genotyping and sequencing 
• Quality control of large scale genomic data 
• Genome-wide association studies 

eMERGE-II 
• Imputation 
• Genome-wide association studies 
• Gene-gene and gene-environment interactions 
• Null variants 
• PheWAS/EWAS 
• PGx 



Quality Control 

• Developed a QC pipeline for large scale genomic 
data 

• Developed a strategy for merging multiple datasets 
into one mega-dataset for genomic analysis 

• Benefit of eMERGE-I was access to individual level 
data across the consortium 
 





GWAS Discoveries in eMERGE I/II 

• Many traits 
• Continuous lab values 
• Binary disease outcomes 

 





Imputation 



Null variants 

• Hypothesis: With our large eMERGE dataset, we 
should be able to identify multiple rare, null 
variants and look for correlation with clinical traits. 

• Used bioinformatics approach to predict null 
variants 

• Explored genotyped and imputed datasets for the 
occurrence of null variants 
 



Phenogram of High Impact Variants 



Phenogram of Stop Gain Variants 

http://visualization.ritchielab.psu.edu/phenograms/plot 

• Complete annotation 
• Run PheWAS analysis on high impact variants to 

look for association with clinical characteristics 



eMERGE-PGx 

• PGRN-seq platform being used across the network 
• 84 pharmacogenes 
• Next-generation sequencing of these 84 genes 
• eMERGE-CC performing multiple-sample variant 

calling on the full eMERGE dataset 
• Different quality control analyses underway 
• Association analyses of both common variants and 

rare variants from these data 





eMERGE-III Future Plans 
• Enormous potential for future discoveries 

• eMERGE has a set of over 50,000 with shared individual 
level data 
• Most consortia only have summary statistics 

• EHR enables vast phenotyping potential for GWAS 
• Treatment outcomes 
• Disease subsets based on clinical characteristics 
• Subphenotyping/endophenotypes 
• Extreme phenotypes 
• Direction of causality 
• Longitudinal GWAS 

 



eMERGE-III Future Plans 
• Other types of analyses 

• Racial/ancestry disparities 
• Structural variants (CNVs) 
• Low frequency variant analysis 
• GxG and GxE – more traits, alternative methods 
• Pathway analysis – integrating functional data from ENCODE 
• Integrating other epidemiological data 
• Integrating GIS data 

• Other molecular data 
• RNAseq 
• Methylation 
• Sequencing data 
• Targeting high throughput genotyping 



Gene-Gene and Gene-Environment Interactions 



Summary 
• There is a lot more discovery that can be done in 

eMERGE 
• These discoveries can be made:  

• By performing more comprehensive analyses with the 
data that we already have  

• By performing more data generation via sequencing, 
high-throughout genotyping, other techniques (tissues) 
to capture genomic variation that we do not yet have 
genome-wide in eMERGE 

• We should try to incorporate more types of data 
(environmental, etc.) 

• Methodological approaches to analyzing these data 
are needed and critical 
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