
HAL Id: hal-04247381
https://hal.inrae.fr/hal-04247381v1

Submitted on 18 Oct 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Exploring Non-Linear Genetic Relationships Between
Correlated Traits

F Shokor, P Croiseau, R Saintilan, T Mary-Huard, H Gangloff, B C D
Cuyabano

To cite this version:
F Shokor, P Croiseau, R Saintilan, T Mary-Huard, H Gangloff, et al.. Exploring Non-Linear Genetic
Relationships Between Correlated Traits. 74th Annual Meeting of the European Association for
Animal Production, INRAE, Aug 2023, Lyon, France. �hal-04247381�

https://hal.inrae.fr/hal-04247381v1
https://hal.archives-ouvertes.fr


Exploring Non-Linear Genetic Relationships Between Correlated Traits 

F. SHOKOR1,2*, P. CROISEAU2, R. SAINTILAN1,2, T. MARY-HUARD2, H. GANGLOFF2, BCD. 

CUYABANO2 

1Eliance, 149 Rue de Bercy, 75012 Paris, France 

2Université Paris Saclay, INRAE, AgroParisTech, GABI, 78350 Jouy-en-Josas, France; 

fatima.shokor@inrae.fr 

Genetic evaluation has emerged as a crucial tool in livestock breeding, enabling 

decisions about which individuals to keep in a breeding program, based on a selection 

index that oftentimes considers multiple traits of commercial interest, and the accuracy 

of selection indexes depends on the accuracy of breeding values (BV) predicted by the 

model. Different traits may be affected by a same QTL region, resulting in a genetic 

correlation between such traits, and the current models used to perform genetic 

evaluations impose a linear genetic correlation between traits. However, if the genetic 

relationship between two traits is non-linear, the current models fail to comprise this 

assumption, resulting in less accurate predicted BV. A preliminary study with simulated 

data indicated that when using gaussian models (i.e. GBLUP) to evaluate two traits with 

the same heritability (0.3) and genetic correlation of 0.5, the estimated genetic 

correlation captured by the model was of 0.53 (SD=0.03) when the true genetic 

correlation was linear. However, when this correlation was non-linear (and in fact 

quadratic in this preliminary study), the captured correlation decreased to 0.46 

(SD=0.02), and GBLUP failed to identify the non-linear genetic relationship. Methods 

able to account for non-linear genetic relationships between traits may increase the 

accuracy of predicted BV, and improve the individuals’ final selection index, enabling 

more efficient breeding strategies. The non-parametric nature of machine learning (ML) 

methods provide the necessary flexibility to account for non-linear genetic correlations, 

and may thus provide new insights into the underlying genetic architecture of correlated 

traits. Our preliminary study indicated that, although prediction accuracy obtained with a 

two-trait ML model was comparable to that of GBLUP for both linearly and non-linearly 

correlated traits (0.52; SD=0.3 and 0.48; SD = 0.03 respectively), our ML approach was 

able to reveal the non-linear relationship between traits, an information of relevance to 

improve the selection index accounting for multiple traits. 
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