
Genetic 
interactions

Yurii Aulchenko
yurii [dot] aulchenko [at] gmail [dot] com

Thursday, February 21, 13



Thursday, February 21, 13



Thursday, February 21, 13



Thursday, February 21, 13



Thursday, February 21, 13



Thursday, February 21, 13



Where to move next?

Thursday, February 21, 13



Where to move next?
Bigger studies

Thursday, February 21, 13



Need to look at that

Where to move next?
Bigger studies

Thursday, February 21, 13



Re-sequencing 
(technically)

Need to look at that

Where to move next?
Bigger studies

Thursday, February 21, 13



Re-sequencing 
(technically)

Need to look at that

Statistical 
modeling

Where to move next?
Bigger studies

Thursday, February 21, 13



Interaction models

The value of the trait in i-th individual is 
assumed to follow linear model

Yi = m + bf Fi + bg gi + bfg Fi gi + ei

where m is intercept, Fi is the value of 
some “factor”, gi is the genotypic value, 
and ei is random residual error
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What could “F” be?

• Alleles at other locus (GxG)
• An environment (GxE) - with E being 

external or internal (e.g. sex)
• Methylation status
• Indicator of transmitting parent (parent of 

origin models)
• Other allele at the same locus
• ... etc. 
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GxE

• We thought that modeling was trivial
• ... but initial results were strange, so 

some methodological work had to be 
done ...
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for the 

• A meta-analysis of genome-
wide association (GWA) data 
from 18 population-based 
cohorts with European 
ancestry (maximum N = 
32,225). 
• Eight further cohorts (N = 

17,102) for replication
• SNP rs6448771 

demonstrated genome-wide 
significant interaction with 
waist-to-hip-ratio (WHR) on 
total cholesterol (TC) with a 
combined P-value of 
4.79×10−9
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Can use Bartelet’s or Levene’s test 
to test unequality of variances
(or rather SVLM or DHGLM)
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SVLM method & VariABEL package: 
Struchalin et al., BMC Genet., 2011
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Rigorous treatment
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Conclusions - methods

• Variance heterogeneity test is an 
interesting approach to prioritize 
markers for interaction testing

• Note that strictly speaking...
• Negative results do not mean there is NO 

interaction (power, special scenarios)

• Positive results should be interpreted with 
caution
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Conclusions - general

• Some examples of GxE in complex traits 
start appearing

• Genetic interactions are tough
• Genetic interactions appear to be less 

common and/or less strong than we 
have hoped for

• ??? Genetic interactions may be more 
pronounced for rare(r) variants
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