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	Submission Date
	July 18th, 2016

	Project Title
	Common and rare variation associated with headache in eMERGE 3

	Tentative Lead Investigator (first author)
	TBD

	Tentative Senior Author (last author)
	Laura Rasmussen-Torvik

	All other authors 
	Jennifer A. Pacheco, William K. Thompson, Megan J Roy-Puckelwartz, Geoff Hayes, Firas Webhe, Maureen Smith
We welcome interested authors from other emerge sites



	Sites Involved
	We invite all other emerge 3 sites to participate, if interested.

	Background / Significance
	Headaches can be quite common and migraine headaches in particular are a significant health problem, with a prevalence of 15% and a cumulative lifetime incidence of 43% in women and 18% in men. Migraine leads to significant economic burden in the US, with the annual loss of paid work was equivalent to about 20 days per migraine sufferer.  GWA studies have identified a number of loci, however missing heritability remains a significant problem with these studies.  Recent models suggest a rare allele model may explain the missing heritability found in GWAS studies.  Identification of new genes that contribute to development of migraines will facilitate development of targeted therapies for a subset of migraines and also offer an opportunity for development of preventive treatments.

Per the NHGRI-EBI GWAS catalog, nine GWAS studies have been published examining migraine.   However, the catalog lists no other GWAS studies examining headache.     In addition to Migraine, we will focus on cluster headaches (ICD-9 339.00-.02) and tension headaches (ICD-9 339.10-.12 or 307.81)

Finally, we propose to use the PheWAS approach based on these genes for headache and migraine within the eMERGE network on already genotyped participants.  We will compare known genotypes associated with migraines to all the PheWAS phenotypes for subjects with those variants, to determine if PheWAS can connect other types of headaches to migraines or other related traits. 



	Outline of Project
	We will obtain the headache phenotype information gathered by the phenotyping group in general as follows:

1) Find patients diagnosed with headaches esp. migraines (such as base_icd9_cd = '346')

2) Use more specific ICD codes, medications, and possibly procedures, along with a portable executable NLP program, developed by NU, on the neurology and/or similar encounter notes, to determine sub-phenotypes

3) Gather covariates from the EHR for those patients
Then we will assess genetic associations with this phenotype in 3 ways:

1)  By running a GWAS analysis using the e3 imputed GWAS files

2) By using burden tests collapsing rare variation on the 109 genes sequenced on the emerge3 NGS platform.   We may also use burden testing for selected genes not in the e3 platform using the 1000G-imputed e3 GWAS data.

3) By searching for rare variants in SCN1A, CACNA1A, ATP1A2, and SCN9A genes predicted to be damaging by a number of methods



	Desired

Variables (essential for analysis

indicated by *)
	Please see headache data dictionary for a complete list of requested and essential variables needed for analysis, but in general will likely include:

· Demographics inc. Age of earliest diagnosis

· De-identified data from encounter notes (from NLP mentioned above)

· Co-morbidities 

· Medications and possibly procedures



	Desired data
	e3 imputed GWAS

e3 .vcf files from e3 NGS platform

	Planned Statistical Analyses
	GWAS analyses will be completed in SNP test.
We will utilize skatmeta, raremetalworker, or a similar program for burden tests

We will annotate e3 .vcf files using several programs to identify rare variation of particular interest in persons with headache.

	Ethical considerations
	All phenotype data will be de-identified before it is shared with NU using the best practices employed by the phenotype working group.  

	Target Journal
	TBD


	Milestones**
	1) Dec. 2017– NU validation of phenotype algorithm

2) Feb. 2018 – secondary site validation of phenotype algorithm

3) April 2018 – all interested sites complete implementation of phenotype algorithm and send data to NU

4) Genotype-phenotype association analysis

5) 1st draft Nov 2018
6) 2nd draft 2 weeks later

7) Submit 1 week later


** 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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