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Harnessing genome-wide association and prediction in perennials: two case studies on grapevine Domestication, current context and ideotyping Rationale Univariate study of (mainly) yield components and quality traits on a diversity panel in the vineyard Multivariate study on a bi-parental progeny of potted plants under water deficit Perspectives

Mobility: an opportunity to start another line of research Genetic basis of plasticity: a case study on wheat-based mixtures 1. study the genetic architecture of traits of interest to identify putatively causal genes and provide insights into their possibly-shared genetic basis estimate heritability determine if the architecture is polygenic or sparse if sparse, identify the QTL locations and effects 1. study the genetic architecture of traits of interest to identify putatively causal genes and provide insights into their possibly-shared genetic basis estimate heritability determine if the architecture is polygenic or sparse if sparse, identify the QTL locations and effects 2. introduce genomic prediction as a complementary approach to the current practices of grape breeders and suggest avenues of genetic gain predict genotypic values assess prediction accuracy Stage I: model the mean and variances of phenotypic values ) y : phenotypic values α: design effects ("fixed") g : total genotypic values ("random") ∼ N (0, σ 2 g Id) (I) : errors ∼ N (0, σ 2 (I) Id) eventually, add other "random effects" to account for genotype-year interactions and spatial heterogeneity Broad-sense heritability (H 2 ) is estimated. 1.0 microarray-GBS SNPs q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q polyphenols other traits

y = X α + Z g + (I
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Harnessing genome-wide association and prediction in perennials: two case studies on grapevine Domestication, current context and ideotyping Rationale Univariate study of (mainly) yield components and quality traits on a diversity panel in the vineyard corS varbvs -corS rrBLUP q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q H O 2 in (0.00, 0.25] . Coupel-Ledru (2015): follow this approach on grapevine by investigating the genetic basis of plant biomass, leaf water potential (Ψ M ), transpiration rate (Tr) and several traits derived from them A point corresponds to a marker selected by a given method, its color indicates the number of methods that have selected it.

Brault et al., submitted ⇒ Penalized regression methods found new QTLs compare to interval-mapping ones (e.g., here on chr4).

G2WAS project (2020)(2021)(2022)(2023)(2024) Aim: study the physiological responses of the diversity panel to water deficit at intra-and inter-annual scales by:

Coord.: L. Torregrosa (Institut Agro, AGAP; Montpellier)

More info online.

→ Gathering ecophysiologists, geneticists and statisticians to study the genetic basis of multipe traits chosen for their relevance with respect to the underlying physiological processes approach: y = X α + Z g + (I) , then ĝ = Mβ + (II) 

My intuition

Answer(s) to the "simple" question likely to be found by: developping a forward-modelling approach of a mixed canopy, combining ecophysiological processes and their genetic basis, with ecological interactions at the scale of individual plants, and scaling up to the level of experimental designs used in breeding programs and confronting it to a reverse-modelling approach.

For both, need to account for indirect genetic effects ("social"): "when the genotype of an individual affects the phenotype of another conspecific individual" (Bijma, 2014).

⇒

  High enough to carry on with the analyzes.

  of reliable QTLs (total = 489 for 152 response variables)

  Proposed for cereals by Condon et al. (2004): grain yield = amount of water used by the crop × proportion actually transpired × biomass produced per unit of transpired water × proportion of biomass partitioned to grains T. Flutre INRAE/GQE CiBreed seminar, Univ. Göttingen 29/01/2021 Proposed for cereals by Condon et al. (2004): grain yield = amount of water used by the crop × proportion actually transpired × biomass produced per unit of transpired water × proportion of biomass partitioned to grains Ph.D. thesis of A

  

T. Flutre INRAE/GQECiBreed seminar, Univ. Göttingen 29/01/2021

traits and 8 calculated variables Flutre et al., in prep. T. Flutre INRAE/GQE CiBreed seminar, Univ. Göttingen 29/01/2021

traits and 17 calculated variables Flutre et al., in prep. T. Flutre INRAE/GQE CiBreed seminar, Univ. Göttingen 29/01/2021

Acknowledgments

Studies on grapevine GWAS/GenPred: colleagues from the AGAP, IFV, LEPSE and MIA research units, notably A. Doligez, L. Le Cunff and P. This INRAE and ANR for funding Studies on mixtures: colleagues from the GQE, MICS, AGAP, MIA and LEPSE research units, notably J. Enjalbert and P.-H. Cournède, and IGEPP and FiBL-Switzerland INRAE and ANR for funding T. Flutre INRAE/GQE CiBreed seminar, Univ. Göttingen 29/01/2021

⇒ For some traits, assuming a sparse architecture (varbvs) clearly gives better predictions than with a fully-polygenic one (rrBLUP).
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