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We report an unbiased study of the effects of 64 chromosomal 
inversions that segregate within one natural population on 
both molecular evolution and gene expression.

eGWAS from population data1 vs family-specific eQTL (2 shown) 
More genotypes sampled vs more statistical power on few genotypes

paris.veltsos@vub.be

Cis effects are composed of 
nucleotide diversity (π) and small 
indels. The table shoes their effect 
size relative to affected gene 
location.

Cis qtl are largely 
additive.

Each SNP (gene location) 
can be associated with eQTL in 

cis (similar location) or in trans 
(other genomic location).

Example alignment showing 3 alleles.

Cis allelic series 
have more alleles.

Trans effect hotspots (arrows) are found in single families.

Cis gene expression effects are better fit as an allelic series, instead 
of as a binary trait usually assumed for eGWAS. 

Chromosomal inversions are often associated with important 
phenotypes. However their study is biased as they are typically  
identified after the phenotype.

Gene expression data were obtained from 9 families, 92-188 
individuals in each, for 13,000 genes.

Trans qtl are more 
dominant. 

Take home
Cis Trans

Effect size Larger Smaller
Allele number High  Low

Genetics Additive Dominant
PVE 0.67 Limited 

Genetic variation captured by inversion is more important 
than inversion breakpoint location.
Clarity emerges only when synthesising data from many loci.

Inversion orientation predicts gene expression

Example of gene expression of 
one gene. 
It is similar within 5 families 
segregating the inversion, and 
within 4 families with the 
ancestral orientation.

Gene expression difference 
between individuals:
• Between-family > within-family.  

(932 genes within inversions; left)

• Within ancestral orientation  
(872 genes) > within derived 
orientation (168 genes). 
(Inversions segregating in >2 families; right)
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Inversion breakpoints  
are not π outliers/selected for

Inversions capture pre-existing cis effects.
Absolute position (Mb)

π

Selection against 
large inversions

Large inversions are 
younger.

Inversion size
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Low recombination in inversions
For inversions that are sampled in at least 2 families: Pairwise 

comparisons of nucleotide diversity (π) ancestral/derived, 
ancestral/derived and derived/derived show:

Inversions have low genetic diversity. Old/frequent inversions have 
more genetic diversity.
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