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	Project Title
	Linking 25,000 eMERGE participants with highly-accurate imputed HLA regions to electronic health records



	Tentative Lead Investigator (first author)
	David Crosslin

	Tentative Senior Author (last author)
	Gail Jarvik

	All other authors 
	David R. Crosslin, Adam S. Gordon, Parimala Devi, David Carrell, Amber Burt, Eric Larson, any eMERGE investigator interested in the project.

	Sites Involved
	All eMERGE sites

	Background / Significance
	The Electronic Medical Records and Genomics Network (eMERGE) has developed eMERGEseq, a CLIA-grade sequencing panel of 106 genes comprising the ACMG 56 and site-requested genes focused on clinical actionability and approximately 1500 SNPs. The goal is to eventually return these results through the electronic health record (EHR) for clinical decision support for 25,000 participants over a three-year period.  Of the 1500, we selected 275 SNPs common among Illumina 1M Duo, OmniQuad, OmniExpress, 660K and 550K platforms to assist in the imputation of the HLA region using HIBAG-HLA genotype Imputation with attribute BAGging [Zheng 2013].  This is includes HLA-A, B, C, DRB1 and DQB1 regions.  Alternative to tagging strategies, HIBAG combines the concepts of attribute bagging with haplotype inference from unphased SNPs and HLA types.  Attribute bagging is a technique for improving the accuracy and stability of classifier ensembles deduced using bootstrap aggregating and random subsets of variable, with pre-fit classifiers for European, Asian, Hispanic, and African ancestries [Zheng 2013]. In addition to returning results to the EHR, another goal of eMERGE is genetic discovery, and we believe having 25,000 participants imputed with common variants will provide unprecedented resolution for this region, and ultimately associations.  

	Outline of Project
	Year 1 – With available eMERGEseq cohort 

1. Run PCA on eMERGEseq cohort, establish relationship genetically determined ancestry to self/observed reported ancestry.

2. Impute HLA region with HIBAG (attribute bagging) based on ancestry.  

3. Combine results, compare to other methods and orthogonal data.

4. Assess PheWAS association.

5. Publish

6. Provide HLA data, including haplotypes, to Network for other association analyses.
Year 2 – With available eMERGEseq cohort

1. Repeat Year 1 analyses separately and combine.

2. Publish as replication cohort.

3. Provide HLA data, including haplotypes, to Network for other association analyses.
Year 3 – With available eMERGEseq cohort

1. Repeat Year 1 analyses separately and combine.

2. Provide HLA data, including haplotypes, to Network for other association analyses.

	Desired

Variables (essential for analysis

indicated by *)
	Phenotypes:

1. PheWAS data outlined by Denny algorithm
Covariates:

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

	Desired data
	eMERGEseq, PheWAS, any orthogonal HLA genetic data (exome, sequence, Sanger)

	Planned Statistical Analyses
	1. Run PCA for ancestry

2. Impute eMERGEseq HLA SNPs with HIBAG (attribute bagging)
3. Establish haplotypes in region

4.  Assess association of SNPs and haplotypes to PheWAS

	Ethical considerations
	There are no physical risks involved.

	Target Journal
	Multiple manuscripts: Bioinformatics, AJHG, etc.

	Milestones**
	Year 1 Run analyses and publish.
Year 2 Run analyses, combine data, and publish.

Year 3 Run analyses, combine data, and 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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