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What is allele-specific expression (ASE)?
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de Meaux et al. 2005, 2006
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Expression imbalance of two alleles!
Allele-specific expression (ASE)

Balanced

One allele expresses higher than another allele
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Allele Specific Expression (ASE) = cis-regulatory differences
Wittkopp et al. 2004, de Meaux et al. 2005, 2006

Allele-specific expression can be characterized in hybrids

Allele A : Allele B 
= 3 : 1
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Resynthesised rapeseed: interspecific hybrids

2n = AA = 20 2n = CC = 18

2n = AACC = 38 4



Key questions

• How does allele-specific expression work in resynthesized B. 
napus? 

• Do we see cis or trans effects on gene regulation between 
subgenomes or in relation to the parent genotypes?

• Are there allele-specific expression differences between tissue 
types or between different genotypes in resynthesized 
rapeseed? 
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Resynthesized 
rapeseed:

6 lines

Experimental design

B. rapa parents: 
3 lines

• 13 genotypes
• 3 tissues (leaf, bud and open flower)
• 4 replicates
• De novo seq6000 (2 x 150 bp reads) 

RNAseq

B. napus: 
2 cultivars

B. oleracea
parents: 2 lines
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Open flower

Flower bud

Leaf: Synthetic 
B. napus

Leaf: B. napus
cultivar

Gene expression is firstly tissue dependent, then genotype-dependent
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A-subgenome alleles are dominantly expressed over C-subgenome
alleles in resynthesized B. napus

2203 ASE genes1321 ASE genes
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Allele-specific expression correlates with cis-regulatory variants

Top 5 GO enriched categories.

Gene Ontology Category P value

Chromatin silencing 4.5e-16

Gene regulation 2.0e-11

DNA methylation 4.3e-11

Stress response 9.2e-11

Metabolic process 6.3e-10

Support for the omnigenic model…

Methylation
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Gene length
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Key factors for ASE
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