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	Project Title
	Assessment of ~84,000 Participants Imputation Performance of 78 Genotype Chip Batches from 10 eMERGE Contributing Centers and the Effects of Imputation Quality Metric Stringency on Association Analyses.


	Tentative Lead Investigator (first author)
	Ian Stanaway

	Tentative Senior Author (last author)
	David Crosslin

	All other authors 
	Adam S. Gordon, Melody Palmer, Jodell Jackson, Brandy Mapes, Kayla Howell, Frederick TJ Lin,

Yoonjung Joo, M. Geoffrey Hayes, Ali Gharavi, Krzysztof Kiryluk, Marylyn D. Ritchie, Elisabeth A. Rosenthal, Mariza de Andrade, Gail Jarvik, any eMERGE investigator interested in the project.

	Sites Involved
	All eMERGE sites

	Background / Significance
	The Electronic Medical Records and Genomics Network (eMERGE) has developed the eMERGE e123 Imputation set of ~84,000 indexed consented EMR phenotyped and indexed patients of various ancestries (European, African, Asian) with genotype information results spanning 78 array batches consisting of various Illumina and Affymetrix arrays.  ~3,140 of these human subjects were genotyped on multiple arrays allowing for additional inspection of the efficiency of imputation across array batches.  Similarly, ~1,500 of these individuals were directly genotyped by sequence based discovery methods in ~82+ drug metabolism genes giving another orthogonal source of genotype information.  The inspection of the effects of various genotype imputation quality metrics on known and unknown associations where we have orthogonal genotype information, will inform the network on best practices for large aggregate cohorts with heterogeneous genotype platform ascertainment characteristics.


	Outline of Project
	Year 1 – With available eMERGE e123 Imputation Set
1. Run PCA on eMERGEseq cohort, establish relationship genetically determined ancestry to self/observed reported ancestry.

2. Investigate the behavior of R-squared metrics and imputation statistics by population genetics parameters.
3. Perform various GWAS and PheWAS with stringent and permissive imputed data inclusion parameters.

4. Compare methods and to orthogonal data in the literature.
5. Publish.
6. Provide best practices with imputed data recommendations to Network for other association analyses.


	Desired

Variables (essential for analysis

indicated by *)
	Phenotypes:
WBC count, triglycerides, other known and unknown PheWAS
Covariates:

Demographic: Height, weight (at visit), sex, self-identified race and decade of birth. 

	Desired data
	eMERGE e123 Imputation Set, PheWAS and Phenotype data

	Planned Statistical Analyses
	1. Run PCA for ancestry (In progress by Ian Stanaway)
2. Impute eMERGE e123 ~84k (Already performed by Ian Stanaway)
3. Explore R-squared metrics by batch and variant   population and genetic parameters. (In progress, IS)
4.  Assess association of SNVs and haplotypes to PheWAS and GWAS phenotypes at various imputation quality and population genetic parameter thresholds.

	Ethical considerations
	There are no physical risks involved.

	Target Journal
	Bioinformatics, etc.

	Milestones**
	June 2017 - finalize merged data set, begin manuscript

July 2017 – finalize QC

August 2017 – complete analyses

September, 2017 - publish.



** This section should include:  Timeline for completion of project, including approval, project duration, first and second draft of the paper and submission.
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