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Differentially expressed genes are
enriched for selected SNPs

SNP clusters are linked if they show:
1. Correlated allele frequency changes  
2. Gametic disequilibrium across 
     unlinked loci   
3. Replicate signals across at 
     least two selected populations   
4. Both signals are exclusive
     to selected populations

We find over 1000 SNP pairs with signatures of epistasis, 
and 11 SNP clusters with strong replicated signals:

Simulations show that these signals are more 
likely in the presence of epistasis:

Signatures of epistasis are visible in the
adaptive architecture
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Allele frequency changes are larger
at selected SNPs
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PCA across allele frequencies separates
time and selection Selected SNPs are detected using a linear model with an interaction term 

that identifies changes in allele frequency that are exclusive to the 
HS populations:

log( 𝑝𝑖
1−𝑝𝑖

) = 𝛽𝑡𝑡𝑖 + 𝛽HSHS𝑖 + 𝛽HS*tHS𝑖𝑡𝑖 + 𝑒𝑖

~4% of the genome is affected by selection

HS and Control Control only HS only

Detecting selected SNPs

Experimental design

100 Generations of High-Sugar 
Selection in D. MElanogaster

Longitudinal sequencing reveals polygenic and 
epistatic nature of genomic response to selection
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