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Coordinating 
Center

2007-2011: Phase I

eMERGE-I goal: to assess utility of DNA collections 
integrated with electronic medical records (EMRs) as 
resources for genome science
• Each site identified a phenotype of interest in ~3,000 

subjects and conducted a genome-wide association 
study (GWAS)

• To what extent can identifiers be stripped from EMRs 
and research utility retained? 

• Assess consent for genomic technologies & data sharing



A common general approach to 
study design in BioVU and eMERGE
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European Americans (1,306 cases and 5,013 controls)

An eMERGE‐wide phenotype analyzed with no 
extra genotyping: hypothyroidism

Denny et al., 2011





The phenome‐wide 
association study
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PheWAS requirement: A large cohort of patients with 
genotype data and many diagnoses



PheWAS for rs10759944 near FOXE1

N=13617 
subjects

ORGWAS=0.74
ORPheWAS=0.76

Denny et al., 2011



GWAS catalog: 1751 
publications, 11,912 
SNPs (Dec. 2013)

• ~2/3 of all evaluable and well‐
powered GWAS results 
replicated by PheWAS using 
ICD9 codes only in 13,835 
eMERGE subjects

• All PheWAS results for the 
GWAS catalog publically 
available at emrphewas.org

PheWAS applications
• Replicating genotype‐phenotype 
associations

• Discovering pleiotropic gene effects
• Disease subsetting
• Drug repurposing
• Expanding our understanding of gene 
regulation

• Engaging basic scientists
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2011-2015: Phase II



Coordinating 
Center

eMERGE-II goals
• Expand the electronic phenotyping library and apply to 

genotyped samples
• Initiate implementation of actionable variants into the EMR

• Site-specific projects
• Cross network initiatives

2011-2015: Phase II
+ pediatric sites



eMERGE‐PGRN Partnership 

PGx capabilities:
• CPIC guidelines
• Resequencing 

platform for 84 Very 
Important 
Pharmacogenes

• CLIA & QC standards

EMR-informatics 
capabilities
• Privacy
• Electronic 

phenotyping 
• Large populations
• Decision support



eMERGE‐PGx Pharmacogene 
sequencing project

• identify patients (n=9,000)
• identify “actionable” variants
• sequence (82 key pharmacogenes)

implement 
actionable 
variants

create a 
repository of all 

variants



eMERGE-III
• Expand the electronic phenotyping library and apply to 

genotyped samples
• Targeted sequencing of 100 selected genes in 25,000 

subjects:
• Return “Known or Expected Pathogenic” variants
• Create a repository of other variants:  assess EMR 

phenotypes, ?penetrance


