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We thank Wood et al. for their interesting observations but do not believe that their overall 

conclusions are consistent with the results presented. First, although we replicate our results 

in large, independent samples, they do not replicate 19/30 of our reported interactions (Table 

1 in [1]) in the InCHIANTI dataset (N=450) at a type-I error rate of 0.05/30=0.002, 

including none of our reported cis-trans interactions. Despite having insufficient data to 

draw conclusions on the cis-trans effects, Wood et al. claim that this alternative explanation 

implies that there remains ‘no compelling evidence for widespread epistasis in humans’.

Second, applying their method in our discovery and replication datasets [1] fails to abrogate 

the statistical evidence for epistasis. Specifically, the meta-analysis of these results shows 

that interaction effects remain for 24/26 epistasis pairs after correcting for effects of the 

IncSeq SNP (Table 1). For the remaining two pairs (at CSTB and LAX1) we cannot rule out 

a haplotype effect such as postulated by Wood et al. and this may indeed be a more 

parsimonious explanation for these two pairs. Haplotype effects are known to be 

confounding factors in cis-cis interactions, as stated in Hemani et al.

Third, Wood et al. ignore the possibility that the IncSeq SNP is either one of the epistatic 

causal loci, or in higher LD with the causal loci than the genotyped epistatic SNP and 
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assume that a direct comparison of the interaction p-value before and after linear adjustment 

of the IncSeq SNP provides evidence for their alternative explanation.

Fourth, for 11 of the cis-cis pairs that were replicated by Wood et al. there is evidence for 

additional cis-genetic variation to that explained by the IncSeq SNPs [2]. Hence the IncSeq 

SNPs are not the only (causal) variants in cis and therefore the additive effect of the IncSeq 

SNPs may contain additive effects of additional variants. Furthermore, these probes are 

within the 95th percentile of non-additive genetic variation estimated using a pedigree-based 

method that is completely orthogonal to SNP based methods [3] (Table 2).

Fifth, there is evidence of interaction variation for pairs of SNPs that include the IncSeq 

SNPs themselves. Due to lower minor allele frequencies of the IncSeq SNPs many of the 

pairwise genotype classes are missing, meaning epistatic effects cannot be tested between 

well-imputed IncSeq SNP and genotyped SNPs in our discovery data. However, in 3/4 pairs 

for which epistatic effects can be tested there is evidence for interaction variation between 

the imputed IncSeq SNP and the SNP from the original pair that was in least LD with it 

(Table 3).

Finally, we did not report that epistasis was ‘widespread’ and in fact pointed out that for 

gene expression additive genetic variation explains much more of the total genetic variation 

than non-additive variation [1, 3].
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