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ANALYSIS

GWA studies are a useful method for examining and identifying genes and genomic regions that are
significantly associated with disease susceptibility or other phenotypic traits. They frequently point to areas
that are at the root cause of disease or other phenotypic aspects such as height or hair

cplor._ Typically, GWAS Involve measuring _hundreds to thousa_nds_ _of Individual > Simultaneous analysis of allelic

biological samples in a case-control experiment of unrelated individuals. The i ..

measurements are typically made by whole-genome SNP/CNV micro- arrays, which can and copy number association
with outcome

target hundreds of thousands to millions of known variants throughout the genome. : : : ..
Computational and statistical methods are then applied to the data to yield Technical artifacts and population effects can have dramatic impacts on GWAS and the

associations between outcomes (cases) and genomic characteristics (genotypes) in Al g R N WTCC studies are a good example. We present here examples of technically-driven or L :
the presence of other potentially influential factors, such as population traits, age, M population-driven structure in the allele intensity values. We know this because of the Identification of nuisance
environmental exposures, etc. GWAS, as opposed to candidate gene studies, permit a | RLLRE association of the size of the principal dimensions of the intensity data with the dimensions In the data
high-coverage scan of the genome in an unbiased fashion and thus have the potential eigenstructure (the distribution of values from the corresponding eigenvectors associated
g Dy prevtbely Linlarein S ses pulolity feciols. with SNPs) of the intensity data. Pictured below are values of kurtosis of the distribution of Fast turnaround time — days
value_s within the SNP-orl_ent_ed elgenvectors._ Kl.JI’tO.SIS IS a useful statistic as sma_lller or instead of months
Efficient GWAS Work Flow with digenysis negative values of kurtosis imply that the distribution of the values are more uniformly
distributed. Our graphs indicate that the top eigenvalues are strongly associated with SNP- :
PE———— PR based eigenvectors which have a more uniform distribution of values across the genome. Fewer assumptions are made
B0 EACHALLELE NORMALIZE SUBPOPULATION | sanianae g  JEENTIFY This implies that a series of major effects in the SNP data are influencing allele intensities Implying your study can
SIGNAL DATA SOVARIATES 4AD ~ awocory - SIGNIFICANT genome-wide. We will assume that the source of these genome-wide effects are either real - utilize more SNPs (SNPs are not
ProcEsEmmerdes [ f DENRERRRCIES g8 subpopulation effects or technical artifacts due to batch processing of samples that should routinely removed except for

be removed/accounted for to reduce unwanted bias in the study, leading to false positives. monomorphisms)
utilize more samples (marginal
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Platform independent
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Allelic Contrast iIncorrectly. When properly assessed,
these SNPs may be some of the most
Interesting to examine in a follow-on to
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Since our approach does not force a
genotypic call, we are not constrained
by the implications of incorrect calls, yet
our method has the same or better
power as when the calls are made Genet, advance on-line Sept.

correctly (from simulations and . WTCC Consortium. (2007) Genome-wide

_°':4° G50 i emp|r|CaI eVIdenCG) Log 10 of Principal Eigenvalue 0,052 -0.025 : 025 association StUdy of 14,000 cases of seven
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common diseases and 3,000 shared controls.
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