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Supplementary Figure 1. Schematic representation of the case-case diagonal block of the A
matrix which is a square matrix with dimensions Nasea + Ncases. The elements of this matrix are
the genome-wide genetic similarities between pairs of cases. The schematic shows the elements
that contribute to the estimation of the variance of the true disorders and the elements that
contribute to the estimation of the variance of the diagnosed disorders. The numbers of
elements in each block are the weights given to the true disorder variances/covariances as
allocated to the diagnosed disorder variance/covariances.
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Impact of misdiagnosis on power of genome-wide association studies.

Our main interest has been the impact of misdiagnosis on estimation of genetic parameters
either from family data or from genome-wide genotypes. Here we consider the impact of
misdiagnosis on the power of detection of individual risk loci in genetic association analysis.
As before we have a disorder which has lifetime probability Kr. We consider a causal variant
with frequency of the risk allele and protective alleles of p and (1-p) respectively in the
population. Let (1 - p)?, 2p(1 —p) and p* be the frequencies of the genotypes (in Hardy-
Weinberg equilibrium), with risks of fo, f; and f>. If we assume a multiplicative model on this
disease scale, then f; = f, y and f> = fo ¥* Where y is the relative risk of the risk allele
compared to the protective allele. We can calculate the frequency of the risk alleles in cases

(true cases) and screened controls as
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If Mp is the proportion of cases that are misdiagnosed then

Pcasep = (1’ MD) PcaseT + MDpcontroI

The non-centrality parameter (NCP) of the X test of association is

NCP = NZ (pcaseD B pcontrol )2 = NV(l B v)(pcaseD B pcontml )2
Var(ﬁ caseD _ﬁcontrol ) ﬁD (1 - LED)

where p =V Peasent (1-V) Peontror and where v=Ncase/(Ncase + Neontrol) = Nease/N and p is the allele
frequency of the allele in the sample denoted by the subscript, i.e. pcasep is the allele
frequency in the sample diagnosed as cases. We calculate power as the normal probability

p(Z>T), where Z=VYNCP and T is the normal deviate corresponding to the type | probability



level, i.e., 5 x 107 for genome-wide association. When Mp = 0, the power calculation agrees
with the genetic power calculator ™.

We quantify the impact of misclassification of disorders on the power of genome-wide
association studies. A case-control study of 5000 diagnosed cases and 5000 controls of a
disorder with true lifetime risk of 1% has ~ 84% power to detect a risk variant of frequency
0.4 and relative risk 1.2 at the genome-wide significance threshold of p< 5x107, but the
power reduces to only 64% or ~38% when 10% or 20% of cases, respectively, have been
misdiagnosed (Supplementary Figure 2).

Supplementary Figure 2. Impact of misdiagnosis on the power of genetic association
studies, assuming 5000 diagnosed cases and 5000 controls for a disease with lifetime risk of
1%, a genotype relative risks of 1.2 and 1.2 for the heterozygote and risk allele
homozygote, respectively, and a type | error threshold of 5x10°®,
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