
Enhancing grapevine breeding efficiency

through genomic prediction and selection index

Supplemental Material

Charlotte Brault1,2,*, Vincent Segura1,5, Maryline Roques1,2, Pauline

Lamblin1,2, Virginie Bouckenooghe1,2, Nathalie Pouzalgues3, Constance

Cunty2,3, Matthieu Breil1,2, Marina Frouin4, Léa Garcin2,4, Louise Camps4,
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Figure S1: Number of offspring for each cross depending on the category (training set and

validation set). A: EDGARR, B: Martell.
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Table S1: Description of traits, variable name, definition, correspondence with the Vitis ontol-

ogy.
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Table S2: Summary of variables for raw phenotypic data.
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Table S3: Summary of fitting information.

missing.dat: percentage of missing data; ngeno: number of genotypes; fixed.effects: list of fixed

effects included; random.effects: list of random effects included; var.geno: genetic variance

(genotype + cross effect); var.resid: residual variance, var.tot: total variance, H2: broad-sense

heritability; h2: narrow-sense heritability
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Table S4: Number of common SNP markers between populations

Population EDGARR Martell

Half-diallel 3,943 SNPs 2,804 SNPs

Diversity panel 6,301 SNPs 4,676 SNPs

Half-diallel + diversity panel 3,707 SNPs 2,650 SNPs
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Figure S2: Phenotypic structure, results of PCA analysis. A & B: : projection of individuals

for EDGARR and Martell populations, respectively. C & D: plot of variable contributions for

the first two axes for EDGARR and Martell populations, respectively
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Figure S3: Effect of the presence of cross effect in the mixed model on predictive ability for both

populations, for the best method between GBLUP and LASSO. Wilcoxon test was performed

between the groups, and a p-value of the test is displayed in the plot.
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Table S5: Ideotype definition, the direction column indicates the selection direction, if a numeric

value is displayed, an optimum value is sought for this trait.

(a) EDGARR

TRAIT DIRECTION weight

BER TART HPLC g 9 0.49

BER LIGHT Max 0.82

BER COLOR INT Min 0.72

HARVEST DOY Max 0.75

BER MAL HPLC 13 0.32

BER TA g 7 0.29

BERRY pH 3.5 0.26

BER ALC C 11 0.25

BER TPI Min 0.76

NB CLUST PLANT Max 0.092

SBER W g Max 0.54

(b) Martell

TRAIT DIRECTION weight

MORPHO OIV 240 2 0.5

FERT GLOB Max 0.5

FERT PRIM Max 0.5

YIELD PLANT Max 1

MUST Y PLANT Max 1

MUST MAL H2SO4 3 0.5

MUST TAR H2SO4 Max 1

MUST K Min 0.5

SCLUST W G Max 0.5

SBER W G Max 0.5

MUST TA H2SO4 Max 0.5

MUST pH Min 0.5
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Table S6: Summary of MGIDI output for EDGARR and Martell populations. Factor: closest

factor where each trait belongs to, Xo and Xs: mean of the original and selected population,

respectively, SD: standard deviation, SDperc: percentage of standard deviation; sense: direction

of the trait for the defined ideotype, goal: 0 or 100 if the selection direction has been respected.
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(a) EDGARR

(b) Martell

Figure S4: Distribution of genotypic values in the validation population and position of the first

five individuals and the emblematic parents. A: EDGARR population, B: Martell population.
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Table S7: Table of the 15 best individuals for both populations. MGIDI: multi-trait genotype-

ideotype distance index. For the EDGARR population, the LASSO method predicted berry

color based on genomic prediction.

Figure S5: Strength and weakness of selected genotypes. The Y-axis represents the contribution

of each factor to the distance to the ideotype. The higher the contribution, the less the genotype

is close to the ideotype. Traits contributing to each factor are displayed in Table S6. A:

EDGARR population, B: Martell population
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(a) EDGARR
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(b) Martell

Figure S6: Scatterplot of observed genotypic values vs. predicted value using diverse training

population for 6 and 5 traits for EDGARR and Martell population, respectively. The selected

best method among LASSO and GBLUP is indicated in each box, as well as predictive ability.

For ”Within” scenario, a cross-validation within EDGARR or Martell genotypes was applied.

A: EDGARR population, B: Martell population.
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Figure S7: Pairwise additive genetic relatedness between training sets (half-diallel on the left,

diversity panel on the right), and validation sets (EDGARR and Martell). Genotypes are

structured by half-diallel crosses (31s to 40s), diversity panel subpopulations (WW: Wine West,

WE: Wine East, TE: Table East), and EDGARR and Martell crosses. A: EDGARR population,

B: Martell population
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