


Allard, Kahler and Weir. Genetics 72:489-503, 1972. Reported
analyses of 4 esterase allozyme loci in an experimental barley
population.

The GENEVA Coordinating Center has just posted 1-million SNP
profiles for 12,000 people on dbGaP.

Whole-genome DNA sequence data now costs about $2,000 per
individual and data are imminent.
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PI Institution Trait

Terri Beaty Johns Hopkins Oral Clefts
Laura Bierut Washington ~ Addiction

Eric Boerwinkle Texas Coronary Heart Disease

Neill Caporaso  NCI Lung Cancer Study

Frank Hu Harvard Type 2 Diabetes

William Lowe  Northwestern  Maternal Metabolism-Birth Weight

Mary Marazita  Pittsburg Dental Caries
Jeffrey Murray  lowa Prematurity
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[nstitution

Trait

Kathleen Barnes
Myriam Fornage
Christopher Haiman
John Heit

Braxton Mitchell
Louis Pasquale

Johns Hopkins
Texas

Southern California
Mayo Clinic
Maryland

Harvard

Lung Health

Blood pressure
Prostate Cancer
Venous Thrombosis
Stroke

Glaucoma




| "HH&

P [nstitution Trait

Chris Amos Texas Melanoma
David Ginsburg Michigan Blood Clotting
Gerald Nestad  Johns Hopkins QObsessive - Compulsive Disorder




Outline of genotypic data cleaning

Gender checks

Chromosome anomalies

Relatedness

Population structure

Genotyping process effects on call rate and allele frequency
Hardy-Weinberg equilibrium

Preliminary association results

Sample and SNP quality filters



Y chromosome intensity
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A chromosome heterozygosity
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Gender check and sex chromosome anomalies
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Molecular cytogenetics using SNP arrays

High-resolution genomic profiling of chromosomal
aberrations using Infinium whole-genome genotyping

Daniel A. Peiffer,’ Jennie M. Le,' Frank ). Steemers,' Weihua Chang,' Tony Jenniges,’
Francisco Garcia,' Kirt Haden,' Jiangzhen Li,? Chad A. Shaw,? John Belmont,?

Sau Wai Cheung,? Richard M. Shen,' David L. Barker,' and Kevin L. Gunderson'-?
"ilumina, Inc., San Diego, California 92121, USA4; 2BU]r’|rOI" College of Medicine, Houston, Texas 77030, USA

1126 Genome Research 16:1136-1148 @2006 by Cold Spring Harbor Laboratory Press; [S5M 1088-9051/06; www.genome.org
WWW.EeNnOome.org

LogRRatio = measure of intensity relative to other samples

BAlleleFreq = continuous measure of allelic frequency within a sample
(for detecting allelic imbalance)



disomic trisomic monosomic
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BAlleleFreq (BeadStudio) is a transformation of Theta
(to standardize mean positions of AA, AB and BB to 0, 0.5 and 1.0)

Means: tAA tAB tBB
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BAlleleFreq = continuous estimate of allele frequency in a single individual



Normal Scan

Abnormal Scan
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LogRRatio

BAlleleFreq
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Terminal aberration with no change in intensity

Chromosome 9



The other unusual sample
Mixed sample



Principal Component 2 (0.4%)
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All unrelated samples ( minus one outlier and minus HapMap)



SNP set A
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Set A = all autosomal SNPs with missing < 5%
Set B = Set A minus SNP clusters on chr 2,5,6,8,11
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Estimated Relatedness
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A1B1C1Dl1E1F1 A3 B3 C3 D3 E3F3

X
A2 B2 C2 D2 E2 F2 "AABACADAEAF4
Al B1 Cl1D2E2F2 A2 B2 C1D1E1F1
—————————— - T — Full sibs
A4 B4 C4 D4 E4 F4 A4 B4 C4 D4 E4 F3

ABCDEF mean(k) E(k)
ko 000001 1/6 1/4
ki 110110 4/6 1/2
k2 001000 1/6 1/4

Mendelian (evolutionary) variance of k depends on linkage

Sampling variance of k depends on number of loci (SNPs), number of individuals and
allelic frequencies
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Logistic regression QQ Plot

Model 1: case-control status ~ genotype + sex + study + PC1 + PC2
Model 2: case-control status ~ sex + study + PC1 + PC2

Likelihood ratio test: Model 1 / Model 2

All unrelated subjects






