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	Sites Involved
	All eMERGE sites

	Background / Significance
	The exploration of epistasis with alleles that are known to have functional effects has been limited by small sample sizes (Crawford, 2017) and the necessity to assess moderately rare variants in combination with known pathogenic variants of variable penetrance driven by epistasis with these rare alleles.  When change of phenotype alleles assort in a population, you may have combinatoric assemblages that are incompatible with life or at least disease causing.  We propose to search for these using a frequency shift scan of genome wide alleles and gene variant burden between groups defined by the HLA genotype alleles. HLA alleles have been shown to have epistatic effects on adult risk of glioma (Zhang, 2017).  HLA is known to epistatically affect phenotypes that are also affected by many other genetic loci (Moutsianas, 2015; Hu, 2015; Lenz, 2015; Lincoln, 2009, etc.).  We hypothesize that epistasis of HLA alleles with trans-loci alleles (TLAs) shifts the allele frequency and burden of TLAs in HLA subgroups due to selective biochemical events.  Putative loci alleles are considered to be combinatorically incompatible with life due to deleterious protein-protein and gene-gene interactions.  This would put a selective event during zygotic development that makes specific combinations of HLA with other associated loci under-represented in the assorting population genotypes. We propose to conduct a search of the genotype space assessing alleles that are significantly shifted in their allele frequency and burden in HLA genotype classes.  We will subset the analysis by ancestry. Additional analysis of hybrid introgression (Guerrero, 2017) and dispersal (Saatamoinen, 2017) of population specific common HLAs in admixed populations (Ehrenreich, 2017) presents a novel introduction of HLA types with trans loci that have been independently evolving separated lineages.  We hypothesize this will make population specific moderately rare variants be introduced onto novel HLA background types, giving the ability to detect under represented HLA-TLA combinations.
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	Outline of Project
	1. Impute 84k e123 variants 
2. Impute 84k e123 HLA allele types from imputed chr6 HLA span 
3. Subset samples by ancestry 
4. Calculate ancestry specific HLA allele counts 
5. Calculate ancestry specific frequencies of genome wide alleles in HLA allele carriers and noncarriers 
6. Calculate ancestry specific genome wide gene variant burdens in HLA allele carriers an noncarriers 
7. Develop null hypotheses for frequency and burden counts to test for differences between carriers and noncarriers.
8. Write manuscript 

	Desired

Variables (essential for analysis

indicated by *)
	Demographic:

Covariates:

Demographic: Height, weight (at visit), sex, self-identified race, PCA ancestry, etc.

	Desired data
	1. Imputed e123 84k individuals genotype set
2. Imputed HLA allele calls for 84k. 

	Planned Statistical Analyses
	Develop hypothesis testing paradigm for HLA allele carriers versus non-carriers.

	Ethical considerations
	There are no physical risks involved.

	Target Journal
	Nature Genetics, PLOS Genetics, PLOS Computational Biology

	Milestones**
	Approval  Oct 1, 2017

Data acquisition   Oct 1, 2017
Analysis  Nov 1, 2017
Writing  Jan 1, 2018

Editing by all authors March 2018

Submission April 1, 2018


** 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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