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	Background / Significance
	Our understanding of the genetic architecture underlying human diversity in complex traits has been transformed by the application of genome-wide association studies (GWAS). However, GWAS are just the first step in understanding how genetic variants contribute to disease risk by impacting genes that encode components of cellular physiology. Elucidating this chain of causality from SNP to gene to cell biology to disease can serve to not only functionally validate the genetic association with disease but also reveal potential therapeutic targets. Therefore, there is a need for approaches that can facilitate identification of the cellular pathways regulated by human genetic variants associated with disease. 

The objective of this application is to systematically reveal the shared genetic architecture connecting cellular physiology and disease susceptibility. For GWAS of cellular traits, we developed and extensively validated a cellular GWAS platform called Hi-HOST (High-throughput human in vitro susceptibility testing) that uses pathogens to stimulate fundamental cellular pathways 1-4. Hi-HOST combines precise measurement of cellular phenotypes in lymphoblastoid cell lines (LCLs) from nearly a thousand people with genome-wide association using 15 million genetic variants to identify genetic differences that underlie the phenotypic variation. Building on the Hi-HOST platform, we recently completed data acquisition and genome-wide association for the Hi-HOST Phenome Project (H2P2), encompassing cellular responses of infectivity and replication, cytokine levels, and host cell death using 8 different pathogens and 79 cellular traits. Dozens of SNPs pass the commonly used genome-wide significance threshold of p=5x10-8 and are undergoing experimental validation and mechanistic studies. However, a key question is whether these same SNPs associated with cellular traits are also associated with more complex human clinical and disease traits.  . The eMERGE Consortium, with EMR data and genotype data on ~80,000 people and >2,000 EMR-derived phenotypes provides an unparalleled opportunity to determine the relevance of SNPs associated with cellular traits on human health and disease.

	Outline of Project
	Our central hypothesis is that the pathophysiology of SNP associations with human disease can be effectively modeled using cellular traits. Identifying cross-phenotype associations with both cellular and clinical traits provides a cellular model for validation and mechanistic testing and also suggests that modulation of the cellular trait could affect the disease. Therefore, we propose to integrate eMERGE clinical GWAS data with H2P2 cellular GWAs data:
1) PheWAS of the eMERGE dataset using genome-wide significant hits from H2P2. Using the PheWAS pipeline of Joshua Denny 5, we will test each of the 17 H2P2 GWAS peaks for association with clinical traits in the eMERGE dataset.


	Desired Variables 
(essential for analysis
indicated by *)
	PheWAS data outlined by Denny algorithm*


	Desired Data
	Site, sex, self-identified race and decade of birth (if available).

	Planned Statistical Analyses
	
Assess association of H2P2 genome-wide significant SNPs in eMERGE PheWAS.



	Ethical Considerations
	
There are no physical risks involved.

	Available Funding or Resources
	
Most of the analyses has been performed at Duke University.  We are simply assessing 17 SNPs in our PheWAS data set to validate previous findings.

	Milestones**
	1. Assess 17 H2P2 GWAS hits in eMERGE set using PheWAS codes to assesses pleiotropic immunology traits. (4/15/2017)
2. Publish result of PheWAS of H2P2 genome-wide significant hits, as part of paper introducing the H2P2 project and web database. (6/1/2017)
3. Share H2P2 tool with eMERGE Network. (8/1/2017)
4. Present H2P2 tool at the in-person eMERGE meeting in Bethesda (10/2017)



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