Text S1: Appendices

Appendix A
Recall that
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But, we have
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and
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Substituting equations (A2) and (A3) into equation (A1), we obtain
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Taking logarithm on both sides of equation (A4) yields
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This completes the proof of equation (4).

Appendix B
Below we explain why the proposed statistic is not equivalent to the “fast-epistasis” test in

PLINK.  The odds ratio for PLINK is defined in terms of combinations of  alleles,  not

haplotypes. These combinations of alleles are collapsed from genotypes and hence do not contain haplotype information.  If  we use 
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to represent  four groups:   a group of alleles A and B,  a group of alleles A and b, a group of alleles a and B, and a group of  alleles a and b, respectively. Then, the log odds ratio in the test statistic defined in PLINK would be
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The  fast-epistasis test statistic is based on collapsing genotypes into groups of alleles.  Therefore, the test statistic does not use haplotype information or   gamete disequilibrium information.  However, our log odds ratio is defined in terms of haplotype  or extended concept of haplotype when loci are unlinked:
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 is different from 
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. We use an example to show its difference.  The data that  are from Table 2.10 in the book “Genetic data analysis” (Weir, BS; 1990, Sinauer Associates, Inc. Publishers, Sunderland, Massachusetts) are copied here as Table B1. The haplotype frequencies and the frequencies of the groups of alleles in PLINK representation were listed in Tables B2 and B3, respectively. The odds ratio in our representation is equal to 7.8420. However, the odds ratio in PLINK representation is equal to 2.0370. This shows that the haplotype-based odds-ratio is different from the odds-ratio defined in PLINK. Therefore, the proposed statistic in this report is not equivalent to the “fast-epistasis” test in PLINK
Table B1. Data
	
	BB
	Bb
	bb

	AA
	19
	5
	0

	Aa
	8
	8
	0

	aa
	0
	0
	0


Table B2.  
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 Table in Haplotype frequencies.

	
	PAB=0.7262
	PAb=0.0738

	
	PaB=0.1113
	Pab=0.0887


Table B3.  
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Table by PLINK representation.
	
	B
	b

	A
	0.6875
	0.1125

	a
	0.1500
	0.050
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