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How to compute progeny variance?

-
- +

+

Coupling (D = 0.25)

𝑃𝑖 𝑃𝑗

+
- +

-

Repulsion (D = - 0.25)

𝑃𝑖 𝑃𝑗

𝑽𝟏𝒊𝒋 = σ𝐦=𝟏
𝑴 𝜷²𝒎 ∗ 𝟒𝒑𝒎 𝒊𝒋(𝟏 − 𝒑𝒎 𝒊𝒋)

𝑽𝟐𝒊𝒋 σ𝐥<𝒎𝜷𝒍𝜷𝒎 ∗ 𝟒𝑫𝒍𝒎 𝒊𝒋 𝟏 − 𝟐𝒓𝒍𝒎

𝝈𝑷𝒊×𝑷𝒋
𝟐 = 𝑽𝟏𝒊𝒋 + 𝑽𝟐𝒊𝒋

β = effects of allele

p = allelic frequency

D: covariance between alleles

= linkage desequilibirium

(monomorphism: D = 0)

r = Frequency of recombinants
Recombination is desirable
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Vg2
= Vg1 + term for marker effect estimation error
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➢

➢

SDP1×P2
2

Vg2
= Vg1 + term taking into account marker effect estimation error

SDP1×P2
2

Vg3
= Vg2 + term taking into account genomic constitution of each parent
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SDP1×P2
2

Vg2
= β′VP1×P2

β + trace VP1×P2var β|X, y

SDP1×P2
2

Vg3
= β′VP1×P2

β + trace VP1×P2var β|X, y + 0.25XP1×P2
′ var β|X, y XP1×P2

var β|X, y = ෝσβ
2 I − X′ XX′ + I

ෝσr
2

ෝσβ
2

−1

X

ෝσβ
2 ෝσr

2

X

XP1×P2 P1 × P2
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ෝ𝝈𝒈
𝟐 ෝ𝝈𝒆

𝟐 ෝ𝝈 𝒈×𝒆
𝟐 ෝ𝝈𝒓

𝟐 ෞ𝐫𝐞𝐩𝐩𝐥𝐨𝐭 ෞ𝐫𝐞𝐩𝐝𝐞𝐬𝐢𝐠𝐧
ෞrepplot =

ො𝜎𝑔
2

ො𝜎𝑔
2 + ො𝜎 𝑔×𝑒

2 + ො𝜎𝑟
2

ෞrepdesign =
ො𝜎𝑔
2

ො𝜎𝑔
2 +

ො𝜎 𝑔×𝑒
2

nb_env
+

ො𝜎𝑟
2

nb_rep

p. 11 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

➢

Results: predictive ability and genetic architecture in simulations

p. 12 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

➢

Results: prediction ability and genetic architecture in simulations

p. 12 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

➢

Results: prediction ability and genetic architecture in simulations

p. 12 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

➢

Results: prediction ability and progeny size in simulations

p. 13 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

➢

Results: prediction ability and progeny size in simulations

p. 13 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

➢

Results: prediction ability and progeny size in simulations

p. 13 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 14 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 14 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 14 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 14 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 14 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 15 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 15 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 15 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

➢

Results: prediction ability and knowledge of QTL in simulations

p. 15 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: genetic constitution of parents in simulations

p. 16 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: genetic constitution of parents in simulations

p. 16 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: prediction ability and genetic constitution of parents in 
simulations

➢

➢

➢

➢

p. 17 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: prediction ability and genetic constitution of parents in 
simulations

➢

➢

➢

➢

p. 17 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: experimental data quality 

➢ →

➢

p. 18 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: experimental data quality 

➢ →

➢

p. 18 



24 November 2023 / C. Oget-Ebrad, E. Heumez, L. Duchalais, E. Goudemand-Dugué, F.-X. Oury, J.-M. Elsen, S. Bouchet

Results: prediction ability in real experimental data
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Question
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contraintes : budget, seuil de diversité génétique, 

Allèles imposés pour certains caractères

n𝒃 𝒅𝒆 𝒅𝒆𝒔𝒄𝒆𝒏𝒅𝒂𝒏𝒕𝒔

𝑃1 𝑃2 𝐷12

𝑃i 𝑃j 𝐷𝑖𝑗

Optimisation du plan de croisement

Vecteur d’UC

Optimiser le plan de croisement
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Optimiser le plan de croisement élite sur 1 génération
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Perspective

➢

➢ σ

➢

➢

➢

➢
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Thank you 
for your attention
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Materials: Training Population (TP)

➢

➢
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Materials: real experimental data (2/2)

➢

➢
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➢ ො𝜎𝑃1×𝑃2
2

Vg1
= 𝜷′𝑽𝑷𝟏×𝑷𝟐

𝜷

➢
ො𝜎𝑃1×𝑃2
2

Vg2

= 𝜷′𝑽𝑷𝟏×𝑷𝟐
𝜷 + trace 𝑽𝑷𝟏×𝑷𝟐var 𝜷|𝑿, 𝒚

ො𝜎𝑃1×𝑃2
2

Vg2
𝐿

𝜎2
PMV

=
1

𝐿
σ𝑠=1
𝐿 𝜷(𝒔)

′ 𝑽𝜷(𝒔) 𝜷(𝒔) 𝑠

𝐿 𝜎2
PMV

∼ E𝜷 var 𝑿𝑷𝟏×𝑷𝟐𝜷|data

➢ ො𝜎𝑃1×𝑃2
2

Vg3
= 𝜷′𝑽𝑷𝟏×𝑷𝟐

𝜷 + trace 𝑽𝑷𝟏×𝑷𝟐var 𝜷|𝑿, 𝒚 + 0.25𝑿𝑷𝟏×𝑷𝟐
′ var 𝜷|𝑿, 𝒚 𝑿𝑷𝟏×𝑷𝟐

ො𝜎𝑃1×𝑃2
2

Vg3
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Materials: cross value components prediction ability

➢

➢

SDP1×P2
2

Vg2
= β′VP1×P2

β + trace VP1×P2var β|X, y

SDP1×P2
2

Vg3
= β′VP1×P2

β + trace VP1×P2var β|X, y + 0.25XP1×P2
′ var β|X, y XP1×P2

var β|X, y = ෝσβ
2 I − X′ XX′ + I

ෝσr
2

ෝσβ
2

−1

X

ෝσβ
2 ෝσr

2

X

XP1×P2 P1 × P2
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➢

→

➢

Results: Training Population (TP) quality

ෝ𝝈𝒈
𝟐 ෝ𝝈𝒆

𝟐 ෝ𝝈 𝒈×𝒆
𝟐 ෝ𝝈𝒓

𝟐 ෞ𝐫𝐞𝐩𝐩𝐥𝐨𝐭 ෞ𝐫𝐞𝐩𝐝𝐞𝐬𝐢𝐠𝐧 𝒉𝐠𝐞𝐧𝐨𝐦𝐢𝐜
𝟐

±

±

±

±

ෞrepplot =
ො𝜎𝑔
2

ො𝜎𝑔
2 + ො𝜎 𝑔×𝑒

2 + ො𝜎𝑟
2

ෞrepdesign =
ො𝜎𝑔
2

ො𝜎𝑔
2 +

ො𝜎 𝑔×𝑒
2

nb_env
+

ො𝜎𝑟
2

nb_rep
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Results: variance parameters in simulations
𝒉𝐠𝐞𝐧𝐨𝐦𝐢𝐜
𝟐


