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	Sites Involved
	Adult and pediatric eMERGE sites with PGRN samples


	Background / Significance
	We hypothesize that there are multiple mechanisms by which a DNA variant can lead to disease.  Two of these mechanisms include somatic mutations that occur in a subset of cells (mosaic) and variants that alter the splicing pattern of genes.  Identification of mosaic somatic mutations can be difficult because the expected ratio of alternate and reference allele is skewed by the mixture of cells with and without the variant.  Next-generation DNA sequencing has the potential to generate high levels coverage that should make the identification of somatic mutations more reliable.  Normal filtering steps often remove variants with heterozygous genotypes if the ratio of alternate alleles to reference allele falls outside of a predefined boundary (usually 0.25 to 0.75).  This filter, while removing a large number of sequencing artifacts also has the downside of removing true somatic mutations.  Our understanding is that such filters have been applied to the eMERGE PGx dataset and that a comprehensive evaluation  for somatic mutations has not be undertaken.  Our first goal will be to screen the eMERGE-PGx targeted sequencing data for potential somatic mutations that lead to specific trait (disease or response to specific drugs).  

Our second goal will be to examine the variants identified in the PGx data set for variants that have the potential to alter exon/intron splicing of a gene.  Normally the identification of potential splice altering variants is limited to the first or last two bases of an intron.  Recent work by Will Fairbrother at Brown University and others have identified computational methods to identify variants in both introns and exons that have the potential to alter splicing.  We will use the methods to evaluate variants in eMERGE-PGx data set to identify possible variants that cause disease by changing the splice patterns of genes.



	Outline of Project
	Genotypic: we will need PGx- bam files for participating sites 
Phenotypic: This will predominantly be a methods paper and exploratory. We will have minimal data requirements, which include age, gender, demographic and ICD-9 codes of the subjects. 
Results: We expect to find somatic mutations in all subjects. We expect to find only a few, less than 1% that have the potential to be relevant to the health of the participant and considered for possible return of results. Since we do not have parents or children of the participants in these data we will not be able to differentiate a somatic mutation from a skewed distribution of heterozygous alleles. We will however be able to determine the presence or absence of the variant with high confidence. For a selected subset we will confirm the presence of the variant with a second method. 

	Desired

Variables (essential for analysis

indicated by *)
	All eMERGE sites with PGx samples are encouraged to participate.


	Desired

Data
	1) PGx Bam files 
2) ICD-9 codes
3) Age of participants at the time of diagnoses
4) Demographics and gender


	Research plan.
	For identification of somatic mutations we will initially focus on heterozygous calls that have an alternate and reference allele frequency between 0.1 and 0.3.  A database of variants that meet this frequency will be generated for each phenotype studied.  We will perform gene enrichment analysis to determine if any particular gene is enriched for candidate somatic mutations in each of the phenotypes studied.   Validation of candidate somatic mutations will depend on the availability of DNA samples.  Validation would consist of either pyrosequencing of PCR amplified regions or plasmid cloning and Sanger sequencing.  For the candidate splice variant analysis will use the program Spliceman developed by Dr. Will Fairbrother to score variants on their ability to potentially alter splicing.  We will then use gene enrichment analysis to determine if strong splicing candidates are localized to specific genes within each phenotype.  Dr. Fairbrother has developed a rapid method of validation in which entails creating a library of reference exons flanking the suspect variant.  Both alleles of the variant are cloned into a vector containing the reference exons and transfected into cells.  The RNA from the cells is isolated and sequenced to determine if the variant alters the splicing pattern of the reference exons.



	Ethical considerations
	We suspect that since this is an unusual and not standard analysis, that the conclusion will be that the somatic mutants will not be returned to participants, to their medical record or their care providers, but we will plan to provide examples for general consideration by ethicists. 

	Target Journal
	Undecided

	Milestones**
	1.
Obtain Bam files for first 5000 samples. 1 month.

2.
Generate VCF files and perform analysis for somatic mutation and splice variants 3 months.

3.
Develop databases and analyze results 2 month.

4.
Validate selected candidate variants 3 months.

5.
Write and submit paper 2 months.
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