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	Project Title
	PsycheMERGE

	Tentative Lead Investigator (first author)
	Jordan Smoller (or Nancy Cox)

	Tentative Senior Author (last author)
	Nancy Cox (or Jordan Smoller)

	All other authors 
	TBD

	Sites Involved
	Partners, Vanderbilt, Geisinger, and CHOP have expressed interest but we would welcome the participation of all sites.  

	Background / Significance
	Neuropsychiatric disorders are the leading causes of disability in the US, are associated with increased mortality (e.g. through suicide), and are known to be  substantially heritable. Recent progress in identifying common and rare susceptibility variants for psychiatric disorders has demonstrated that sample size is the rate limiting step for discovery. The merging of EHR and genomic data in the eMERGE network offers unique opportunities to address this challenge and to create ready resources for examining phenomewide effects of individual and aggregate genetic risk factors. We aim to develop and harmonize psychiatric phenotypes across eMERGE and conduct a series of genomic analyses.  These data will be shared across the network. 

	Outline of Project
	1. Phenotype validation and harmonization. We will identify psychiatric phenotypes for which validated EHR phenotypes (using machine-learning or rules based algorithms) have been developed at the Harvard/Partners site (depression, suicide attempt, bipolar disorder, and schizophrenia) and other sites (e.g. ADHD, autism spectrum disorders at CHOP; Tourette Syndrome and OCD at Vanderbilt).). Each phenotype will be validated at least one additional participating site based to achieve PPV > 0.80. 
2. Assemble case-control cohorts at participating sites by implementing validated phenotypes for patients on whom genomewide data are available. Controls will be selected to achieve up to a 4:1 control:case ratio where possible. Controls will be > 30 years of age (beyond the usual age of risk) with no history of the disorders of interest. 
3. Genomic analyses: 

A. Use eMERGE network GWAS data to estimate the common variant heritability of these phenotypes and genetic correlations between the eMERGE psychiatric phenotypes and those conducted by other large consortia
B. Conduct a psychiatric PheWAS, examining the effect of risk variants identified by other studies (e.g. the Psychiatric Genomics Consortium)
C. Conduct in silico functional genomic studies including prediction of gene expression across GTEx tissues using PrediXcan, pathway and PPI analyses 

	Desired

Variables (essential for analysis

indicated by *)
	Computed psychiatric phenotypes (depression, suicide attempt, bipolar disorder, and schizophrenia, ADHD, autism spectrum disorders) applied to all participating eMERGE sites; 2. all eMERGE validated phenotypes, ICD-9 codes, PheWAS data for ICD-9 groups.

	Desired data
	1. genomewide GWAS data across the eMERGE network (n ~ 100,000); Sequencing data for CACNA1C and TCF4 across the eMERGE network (n=30,000)

	Planned Statistical Analyses
	1. LD score regression for SNP-based heritability and genetic correlation analyses
2. PheWAS of coded ICD9 groups.

3. PheWAS of eMERGE phenotypes 

4. Functional Genomics:

a. PrediXcan – allows gene-based PheWAS to be conducted 

b. Pathway analysis using INRICH and PPI analysis using DEPICT

	Ethical considerations
	There are no physical risks involved.  Phenotypic and genomic data will be de-identified to preserve confidentiality.

	Target Journal
	Undecided

	Milestones**
	1. Approval and agreement to participate by interested sites: July, 2016
2. Validation of phenotypes: December, 2016

3. Genomic analyses completed: March, 2017
4. First draft manuscript: June, 2017

5. Second draft manuscript: July, 2017

6. Submission: August, 2017


** 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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