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Genomic accuracy depends on…

 

what? 
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What you can achieve with theory

Selection index
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BLUP

Pseudo-BLUP



Four “horsemen”

 

that “ride”

 

genomic selection

• Simulations
• Linkage disequilibrium
• Relationships
• Effective number of segments

Everyone agrees that these are important notions
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Simulations (1/2)
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Eight known mutations of the BMP15 gene

Exon 1 Exon 2

Mature protein

Intron

Lacaune    :        C 321 Y

Inverdale     :        V 299 D
Hanna           :      Q 291 term

Galway             :        T 239 term

Belclare  :        S 367 I 

Rasa aragonesa      : Δ6aa 154C : Cysteine
Y : Tyrosine
V : Valine
I  :  Isoleucine
S : Serine
D : Aspartic Acid

Olkuska     :    N 337 H 

Grivette        :        T 317 I 

Homozygous status
S : sterile
O : hyper-ovulating

S S O SSS OS

Slide by Loys Bodin



7Hashibe et al. (2008)
https://doi.org/10.1371/journal.pgen.1005765.g003

GxG

GxG GxE

More 
than 
QTN

Carlborg, Örjan, et al. "Epistasis and the release of genetic 
variation during long-term selection." Nature genetics 38.4 (2006): 
418.

https://doi.org/10.1371/journal.pgen.1005765.g003


Simulations (2/2)

From simulations, we had the following “fake news”
•Additive variance diminishes quickly (but mutation, dominance, 
epistasis refill)
•Across-breed predictions are possible (but gene substitution effects 
depend on background, environment)
•Sequence is more accurate than SNP chips (but it has high 
redundancy and genes are not QTN)
•Bayesian regressions are better than GBLUP (most often they’re not)

8



Linkage disequilibrium (1/2)
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• High LD phase agreement…

• But it does not result in higher accuracy
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Legarra et al. 2014

<10 kb ~250 kb



Linkage disequilibrium (2/2)
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Relationships (1/2)
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Pedigrees go back in time “forever”
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A closed rabbit line of 45 discrete generations: 
934 sires (yellow) with 1,950 dams (green) and 

3,492 progeny (red).

All G-matrices are equal

Universidad Politécnica de Valencia, Spain



Relationships (2/2)
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Relationships within/across Genetic Groups , 
Manech Tete Rousse
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Can it be a population parameter?
•The distribution of segments from an ideal infinite base population is 
described by the theory of junctions, too complicated 
•Segments should be created by meiosis and disappear by drift
•Is there an equilibrium?
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An attempt to conclude
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