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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



X chromosome intensity
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Gender and sex chromosome aneuploidy
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X Chromosome Heterozygosity



Gender check and sex chromosome anomalies



Molecular cytogenetics using SNP arrays

LogRRatio = measure of intensity relative to other samples

BAlleleFreq = continuous measure of allelic frequency within a sample
(for detecting allelic imbalance)
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Trisomy results in 
different angles for loci 
with two copies of Cy5 
versus two copies of 
Cy3 allele
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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)

0.0 0.5 1.0

BAlleleFreq = continuous estimate of allele frequency in a single individual

tAA tAB tBBMeans:

R = intensity of allele A + intensity of allele B
Theta = polar coordinate angle



Chromosomal scan of BAlleleFreq
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Chromosome 1

Interstitial deletion



Chromosome 9

Terminal aberration with no change in intensity



The other unusual sample
Mixed sample



Population Structure
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All unrelated samples ( minus one outlier and minus HapMap)
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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



'������
�		



��(�)��	���	



��(�)��	���	��
�*�++�
�*�	�	



Estimated Relatedness
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PLINK IBD estimates with kinship > 0.05
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A1 B1 C1 D1 E1 F1

A2 B2 C2 D2 E2 F2

A3 B3 C3 D3 E3 F3

A4 B4 C4 D4 E4 F4

A1 B1 C1 D2 E2 F2

A4 B4 C4 D4 E4 F4

A2 B2 C1 D1 E1 F1

A4 B4 C4 D4 E4 F3

A B C D E F  mean(k)   E(k)
k0  0 0 0 0 0 1     1/6    1/4
k1  1 1 0 1 1 0     4/6    1/2
k2  0 0 1 0 0 0     1/6    1/4

X

Full sibs

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
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