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Wheat genome

• Allohexaploid – three subgenomes 
(A, B, D)

IWGSC, et al. (2014)
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• Allohexaploid – three subgenomes 
(A, B, D)
• Over 53,000 genes have 1:1:1 

correspondence across 
subgenomes = triad
• Corresponding genes = 
homoeologs

IWGSC, et al. (2014)



Wheat transcriptome

• 70 % of triads display 
balanced expression (no 
Homoeolog Expression Bias - 
HEB)

Ramírez-González, R. H., Borrill, P. et al. (2018)
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HEB analysis



HEB analysis

• Bias distance – relative 
distance between F6 line 
HEB and parental HEB
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• eQTL analysis

Association between a SNP and gene expression



• eQTL analysis
• 7 957 SNPs in 3 080 genes PxC
• 5 538 SNPs in 2 059 genes PxW

Association between a SNP and gene expression



• eQTL analysis
• 7 957 SNPs in 3 080 genes PxC
• 5 538 SNPs in 2 059 genes PxW

• 512 triads in PxC – 75 %
• 76 triads in PxW – 54 %

Connected to HEB analysis based 
on bias distance calculations

Association between a SNP and gene expression
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Take home message

• HEB in wheat is partially linked to genotype
• Crossing wheat varieties may lead to a myriad of triad expression 

patterns that can highly differ from parental lines and potentially 
influence trait expression
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