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	Project Title
	Knowledge driven rare variant PheWAS in eMERGE  to identify regions associated with disease using collapsing based approach 

	Tentative Lead Investigator (first author)
	Anna O. Basile

	Tentative Senior Author (last author)
	Marylyn D. Ritchie

	All other authors 
	Shefali S Verma, John Wallace and others

	Sites Involved
	We would like participation from all eMERGE sites. 

	Background / Significance
	Due to low statistical power to identify rare variants associated with a disease, collapsing based approaches have been proven successful. In a recent study accepted for publication at PSB 2016 (Okula et. al), we have shown with the help of several simulation analyses that a collapsing based approach such as BioBin combined with dispersion test (SKAT) can detect relevant associations between bins/regions associated with disease status. We applied this approach to samples obtained from Marshfield PMRP project with case- control status available for 9 phenotypes and identified several interesting associations. We want to replicate the similar approach on these 9 phenotypes available as part of eMERGE PGx project

	Outline of Project
	1. Obtain PGRNseq data from eMERGE PGx project (completed)
2. Collect the phenotypes and covariates for the study
3. Apply Bin-KAT to all phenotypes

4. Look for replicating association results

5. Look for evidence of pleiotropy

	Desired

Variables (essential for analysis

indicated by *)
	Age*

Sex*

Race/ancestry (self-report not necessary; inferred from genotypes)

Median BMI

9 Phenotypes:

1. Type 2 Diabetes (case control status based on eMERGE algortithm

These phenotypes are based on ICD-9 code alone

2. Asthma (case control status)

3. BPH (case control status)
4. Cataracts (case control status)
5. Diverticulosis (case control status)
6. GERD (case control status)
7. Hypertension (case control status)
8. Hypothyroidism (case control status)

9. Uterine Fibroids (case control status)

	Desired data
	We will need phenotype data from the interested sites with eMERGE-PGx data.  We have the genetic data at Geisinger/PSU already.

	Planned Statistical Analyses
	Bin-KAT PheWAS (collapse regions based on genes and then also collapse regions based on SNPeff predictions to exclude intragenic and intergenic variants)

	Ethical considerations
	None

	Target Journal
	Depends on results

	Milestones**
	· Analysis completed by Febuary 2016
· Paper draft by June 2016
· Paper submitted by July 30, 2016


** 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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