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Improvement of Genomic Prediction by Including Additive-by-Additive Epistasis

A case study In advanced wheat breeding lines
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Background

Including epistasis in genomic prediction (GP) models may improve cultivar selection. Extended genomic best linear unbiased predictor (EG-BLUP, Ref.1) and natural and orthogonal
interaction approach (NOIA, Ref.2) are proposed to model additive-by-additive epistasis, but their efficiency is unknown in wheat breeding.

Aims i) to evaluate the performance of EG-BLUP and NOIA for variance components (VC) estimation in a wheat breeding population, and ii) to investigate if including epistasis in GP
enhances the predictive ability (PA).
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requirement and perform an orthogonal partition of VC.

2. Genomic best linear unbiased predictor (G-BLUP) Genomic prediction 1. EG-BLUP ou’.cperform.ed G-BLUP with a significant
" . (p = 0.01, t-test) increase in PA of 16.5%.
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3. EG-BLUP = G-BLUP T cov: Hadgr:jrs product of * G-BLUP and EG-BLUP PAs are shown in Figure 2 prediction, which can improve cultivar development.
-Matrix

Ref.1. Su G, Christensen O, Ostersen T, Henryon M, Lund MS (2012) Estimating additive and non-additive genetic variances and predicting genetic merits using genome-wide dense single nucleotide polymorphism markers. PLoSOne7:e45293. Ref.2. Alvarez-Castro
and Carlborg (2007). A unified model for functional and statistical epistasis and its application in quantitative trait loci analysis. Genetics 176,1151-1167. Ref.3. VanRaden PM (2008) Efficient methods to compute genomic predictions. J.D.Sci91:4414-4423

AGENCIA HACIONAL
DE INVESTIGACION
E INNOVACION

AARHUS ’
/ | & UNIVERSITY Nordi‘. seed

CENTER FOR QUANTITATIVE GENETICS AND GENOMICS



mailto:mraffo@qgg.au.dk

	Slide Number 1

