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	Background / Significance
	The ABO blood group is one of the oldest understood clinical parameters (Landsteiner, 1900) routinely collected by health care organizations and is the basis for transfusion medicine. It is also understood the ABO blood group endophenotype membership confers various pleiotropic disease outcome risk associations (Shiratori, 2017; Fu, 2017; El Jellas, 2017; Resende, 2017; Li, 2017; Song, 2017; Pike, 2017, etc...).  Similarly, Rh type is routinely collected with ABO and has clinical utility and disease risk associations (Aghasadeghi, 2017; Batool, 2017, etc.). This makes PheWAS of ABO and Rh in a large EHR ICD-9 phenotyped cohort like eMERGE 3 logical choices of genetic loci to interrogate.
We propose to use two approaches in the classification of ABO and Rh blood groups.  1) Using the imputed data from the e123 merged genotype set, we will call ABO and Rh haplotypes based on the blood group reference sequences available in NCBI dbRBC and SNPEDIA.  We will use these blood groups for PheWAS. 2) We will use the serological ABO and Rh blood group data from the eMERGE network as an orthogonal methodology to determine blood groups and compare the positive predictive value with the haplotype based genetic methods.
The PheWAS will likely replicate many previously known associated phenotypes, and thus increase the weight of evidence for genetic risk analysis of ABO and Rh group membership.  There is also the likelihood to discover novel phenotypes represented in the EHR associated with ABO and Rh. These approaches would be a proof of concept in the application and comparison of novel genetic and routine serological methods for determining the standard of care at identifying a common clinical phenotype variable used to provide health care and clinical decision support.  We suspect that the future electronic application of error checked joint genetic and serologic reports and visibility in an electronic record hospital display will improve the overall pragmatic clinical bedside precision of the blood group care protocols.
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	Outline of Project
	1. Impute 84k e123 variants for ABO and Rh
2. Use imputed 84k e123 ABO and Rh alleles to call blood groups
3. Ascertain 84k e123 EHR derived serological ABO and Rh blood groups
4. Compare concordance of serological versus haplotype based ABO and Rh blood group calls 
5. Perform PheWAS of ABO and Rh blood group serological calls
6. Perform PheWAS of ABO and Rh blood group haplotype calls
7. Perform PheWAS of just ABO and Rh concordant individuals between the two methods.
8. Compare magnitude and concordance of association between ABO/Rh calling methods.
9. Write manuscript 

	Desired

Variables (essential for analysis

indicated by *)
	Demographic:

Covariates:

Demographic: Height, weight (at visit), sex, self-identified race, PCA ancestry, etc.
PheWAS codes

	Desired data
	1. Imputed e123 84k individuals genotype set
2. Public NCBI dbRBC blood group haplotype references https://www.ncbi.nlm.nih.gov/projects/gv/mhc/xslcgi.cgi?cmd=bgmut/home
3. Public SNPEDIA ABO and Rh references
https://www.snpedia.com/index.php/ABO_blood_group
https://www.snpedia.com/index.php/Rs590787
4. e123 84k EHR serological ABO and Rh blood group calls.
5. e123 84k PheWAS code data.

	Planned Statistical Analyses
	PheWAS of ABO/Rh blood groups.

	Ethical considerations
	There are no physical risks involved.

	Target Journal
	Blood, Nature Genetics, PLOS Genetics, PLOS Computational Biology

	Milestones**
	<1 year for completion


** 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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