Text S1
Conditional genotype distribution of the checkerboard model

Penetrance 
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, respectively.  
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{AABb, AaBB, Aabb, aaBb} for the high-risk genotypes, and 
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 for the rest genotypes when 
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{AABB, AAbb, AaBb, aaBB, aabb}.  Take MAF=0.5 and assume Hardy-Weinberg equilibrium, the frequencies of the nine genotypes can be calculated.  
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 has the form of the normal distribution 
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, and the probability density function 
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.

AABb and AABB are employed for high- and low-risk genotypes, respectively.  Using numerical solution to integrate the expressions of the penetrances,
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Consider the case sample first, by repeated application of Bayes’s theorem, for genotype 
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, 
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Similarly, for the control sample,
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The rest of genotypic frequencies in the case and control samples can be calculated, respectively.  After multiplying the frequencies by sample size, the distribution illustrated in Figure 2 can be calculated.
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