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	Project Title
	Development, refinement and validation of polygenic risk score incorporating family and environmental data for colorectal cancer in multiple ancestry data 


	Tentative Lead Investigator (first author)
	Elisabeth A.  Rosenthal

	Tentative Senior Author (last author)
	Gail P. Jarvik

	All other authors 
	David R. Crosslin, Ian Stanaway, Li Hsu, Ulrike Peters, Minta Thomas, Jihad Obeid, any eMERGE investigator interested in the project.

	Sites Involved
	All eMERGE sites

	Background / Significance
	We previously developed a colorectal cancer (CRC) polygenic risk score (PRS) in subjects of European ancestry in non-eMERGE participants. Although this score is well calibrated for such individuals, it is likely less predictive in individuals of non-European ancestry. We will test our existing score in eMERGE and continue refining for individuals of non-European ancestry and validate this score using the eMERGE data. Furthermore, we will test for a negative correlation between the PRS and age of onset of CRC. In addition, we will incorporate environmental variables and family history, creating a comprehensive risk score, in order to maximize the predictiveness and utility for CRC screening and treatment. Finally, we will compare screening uptake and treatment for CRC in the clinical setting, for individuals who have, and do not have, this score.       

	Outline of Project
	1. Calculate CRC polygenic risk scores (PRS) and compare the AUC curves for specificity/sensitivity among different ancestral groups in the current eMERGE GWAS data set. 
2. Determine which loci need more coverage in the non-European ancestral groups and refine the PRS to include SNPs at these loci that are associated with CRC in non-European ancestry subjects.   

3. Develop a linear model incorporating the PRS, environmental variables and family history to create a comprehensive risk score.

4. Apply the comprehensive risk score calculation to the newly ascertained individuals.
5. Prospectively measure screening and treatment in the newly ascertained data and compare outcomes for individuals with and without the comprehensive risk score. 

 

	Desired

Variables (essential for analysis

indicated by *)
	Phenotypes:

CRC status from developed eMERGE CRC EHR algorithm we led development of, diagnosis codes, procedure codes, age, sex, bmi. 
Covariates:

Demographic: Age, sex, self-identified, race and decade of birth. Genetic: SNP array data, high penetrance variants for CRC-associated genes from eMERGESeq, when available.

	Desired data
	

	Planned Statistical Analyses
	1. Run PCAs for long and short range ancestry to divide the subjects into ancestral groups
2. Compare AUC for the PRS between the different ancestral groups

3. Locus specific association testing in non-European ancestry individuals

4. Linear models to estimate effects of environmental variables and family history
5. General t-tests or linear models to compare screening and treatment between groups with and without the comprehensive risk score.
6. Comparison of PRS performance for early vs. late onset CRC.



	Ethical considerations
	The comprehensive risk score may be used to increase screening for CRC, which has risks. 

	Target Journal
	Multiple manuscripts: AJHG, Cancer, Clinical Colorectal Cancer

	Milestones**
	12/2019: calculate initial PRS 
6/20: Select ancestry specific SNVs to incorporate into the risk score. 

12/20: Estimate effects of environmental variables and family history

6/21: Calculate comprehensive risk score in prospective cohort



** 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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