N

N

Methodological Advances for Genome-Wide Association
Studies (GWAS): multi-locus and multi-trait
mixed-models

Vincent Segura

» To cite this version:

Vincent Segura. Methodological Advances for Genome-Wide Association Studies (GWAS): multi-locus
and multi-trait mixed-models. Séminaires de Biologie des Plantes, Nov 2014, Montpellier, France.
hal-02793220

HAL Id: hal-02793220
https://hal.inrae.fr /hal-02793220
Submitted on 5 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02793220
https://hal.archives-ouvertes.fr

Seminar on association genetics in plants

Mercredi 26 novembre 2014

Amphithéatre Philippe Lamour
Campus INRA SupAgro
2 place Viala, 34060 Montpellier

9:30- 10:45 : Methodological Advances for Genome-Wide Association

Studies (GWAS): multi-locus and multi-trait mixed-models

Vincent Segura

Amélioration, Génétique et Physiologie Forestiéres
INRA Val-de-Loire, Orléans, France

Genome-Wide Association Studies (GWAS) are among the most popular methods to study the
genetic architecture of complex traits. They generally consist of testing associations between
polymorphisms and one or several phenotypes in populations of individuals deemed to be
independent. But in practice, the individuals under study are not independent and the resulting
population structure causes long range linkage disequilibrium ie. between regions (loci) not
physically linked, leading to the detection of false positives in association studies. Inspired by Fisher’s
infinitesimal model and used for decades in animal genetics, mixed linear model (MLM) was
proposed almost 10 years ago in the context of GWAS and is now considered as the default method
to overcome the bias attributed to population structure confounding. However in its current use, the
performance of the MLM is quite limited because (i) it does not test more than one polymorphism at
a time which may not be suitable for complex traits controlled by several large effect loci, and (ii) it
does not consider more than one phenotype at a time and therefore cannot take advantage of
potential correlations between phenotypes collected on the same individuals to detect pleiotropic
loci. To address these limitations, we have recently proposed two extensions of MLM: MLMM and
MTMM which respectively deal with multiple loci and phenotypes. Through dedicated simulations,
we have demonstrated that both approaches outperform the existing methods both in terms of
power and false discovery rate. Consequently, their application to real data in humans and
Arabidopsis thaliana has identified new associations and in particular cases of allelic heterogeneity or
pleiotropy. Furthermore, by applying MTMM to flowering time data collected in A. thaliana grown
under several environmental conditions, we have identified a locus whose effect depends on the
environment, emphasizing the relevance of this approach for detecting genes involved in phenotypic
plasticity. Both approaches have been efficiently implemented, enabling the analysis of large
datasets (several thousands of individuals genotyped for hundreds of thousands of markers).
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