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	Project Title
	APOB, PLTP, and PON1 eMERGEseq association with lipid and vascular phenotypes

	Tentative Lead Investigator (first author)
	Melody Palmer

	Tentative Senior Author (last author)
	Gail Jarvik

	All other authors 
	Elisabeth Rosenthal, Jane Ranchalis, Clem Furlong, David Crosslin, Adam Gordon, Ian Stanaway, David Carrell, and 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. 
Paraoxonase 1 (PON1) activity is a predictor of coronary artery atherosclerosis disease (CAAD), but so far no PON1 variants have been directly associated with CAAD. Common PON1 variants have been associated with HDL-C and and rare variants with risk of cardiovascular disease. 
Phospholipid transfer protein (PLTP) variants are associated with PON1 activity, coronary heart disease, and triglycerides. 

We will perform association studies of the sequence data of the above three genes with lipid and vascular phenotypes to look for novel rare variant associations with lipid and CVD phenotypes and replicate known associations. Additionally, we will look for additive and non-additive effects with APOB and LDLC variation.  


	Outline of Project
	Year 1  
· PCA, 
· Variant annotation 
· Association studies with phenotypes listed below
Year 2 
· Association studies 
· Replication 
Year 3 
· Write and Publish

	Desired

Variables (essential for analysis

indicated by *)
	Phenotypes: 
· Lipids (TC, LDLC, HDLC, TG, VLDLC)
· Lower extremity peripheral arterial disease 
· Carotid artery atherosclerosis disease 
· Coronary heart disease 
· Abdominal aortic aneurysm
· HTN, Diabetes, and smoking covariates
Covariates:

Demographic: Height, weight (at visit), sex, self-identified race, age of observation, date of observation. 

	Desired data
	Phenotypes above.

eMERGEseq for APOB, LDLC, PLTP, PON1, APOE, ancestry informative SNPs

	Planned Statistical Analyses
	1. Run PCA for ancestry

2. Case control logistic regression with sequence data for diseases
3. Quantitative linear regression with sequence data and lipid lab values

4. Additive and nonadditive prediction of lipid and vascular outcomes. 


	Ethical considerations
	There are no physical risks involved.

	Target Journal
	Multiple manuscripts possible, separating PLTP and PON1; Journal of Lipid Research and/or AJHG

	Milestones**
	Year 1 Run analyses 
Year 2 Run analyses, draft and submit PON1 and PLTP paper.

Year 3. Multigene analyses of PLTP, PON1, APOB, and APOE, LDLR.



** 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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