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Genome-Wide Association Study (GWAS) Analysis 
Genome-wide association studies (GWAS) are a classic way to identify single nucleotide polymorphisms (SNPs) associated with complex traits. By linking genotype to phenotype disease risk prediction and treatment strategies can be developed. This document describes the EICC approach to this powerful methodology.
 
Arrays are processed using Illumina’s GenomeStudio Software 2.0®. Raw data (*.idat files) and a sample sheet are required. Genotype calls are completed via GenCall and internal quality controls (QC) will be performed. Call rate is the best determinant of a genotype quality, as such we use a default filter of >95%. Data are output as *.map and *.ped files.
 
PLINK® is then used to carry out the GWAS analysis [1]. Further filtering steps are completed for non-SNPs, SNP quality, sample relatedness (Hardy-Weinberg equilibrium and KING), and outliers via PCA. Liftover to sswitch reference genomes using bcftools can be completed as needed [2]. Imputation can be carried out using the tool of choice, such as TOPMed [3]. Finally, the R qqman package is implemented to generate the Manahattan plot and QQp plot visualizations [4].
 
A minimum number of 100 samples is recommended for GWAS analysis. Either continuous or binary traits can be analyzed with the appropriate complementing phenotype manifest. For very large samples (hundreds of thousands) Scalable and Accurate Implementation of GEneralized mixed model (SAIGE) software may be used [5].
 

REQUIREMENTS:
1. Intensity files (.idat). These are the raw data files from the array chip. They should be provided by the facility that performed the genotyping.
2. Sample sheets. The sample sheets are CSV files that contain sample information, such as plate ID, cell ID, gender and so on. The sample sheets should be provided by the genotyping facility (https://help.connected.illumina.com/run-set-up/overview)
3. A phenotype manifest describing each sample including their continuous trait score or binary trait information
 
 
DELIVERABLES:
1. Genotype information—Lists each SNP by locus, and provides the genotype call for each patient
2. Visualizations— Manhattan plot and QQ plot
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