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Harnessing GbS to support DUS testing in ornamentals

One of the 10 most
important ornamental species
in the past five years (2019-2023)
TWO/56/2 (2024)
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Two main objectives

o ils1genotype the French national reference
(LIS of Hydrangeas, an in vivo collection
of over 1,100 accessions maintained at the Gaston-
Allard Arboretum in Angers

An innovative approach:

% Using high-throughput sequencing
technologies to identify, screen and select
a genome-wide panel of SNP markers

% Combining ‘neutral’ genetic markers
and markers linked to ornamental traits
to characterize varieties in collection

e To design an optimal approach to [N e YL CIT EYy
analyses in routine DUS examinationsf I I IENT XY

with the purpose of (1) securing DUS tests and
(2) guiding the selection of similar varieties from the collection
to optimize examinations
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Genotyping the national reference collection of Hydrangeas

1 Identify a genome-wide panel
of SNPs for Hydrangeas

2 Generate a comprehensive
database of molecular data
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Milestone 1
Step 1 Identify a genome-wide panel of SNPs for Hydrangeas
using Restriction-Associated DNA Sequencing (RADseq)
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Milestone 1

Step 2 Genotyping the collection
using targeted Genotyping-by-Sequencing
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Integrating molecular analyses in routine DUS examinations

1 Secure DUS trials

2 Optimize DUS trials

Milestone 2
Objective 1 Using SNPs to secure DUS examinations
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Milestone 2
Objective 1 Using SNPs to secure DUS examinations

% Spotting early on varieties with uniformity problems

H1223 SNPs can help resolve official disputes
» DUS trial 2023 ‘A-type’ between examination offices and
f&}‘z dark pink inflorescence applicants
€ vs.
DUS trial 2023 ‘B-type’ Comparison of molecular profiles of individual plants

light pink inflorescence

RN 10T 1T

H1222
DUS trial 2023 ‘A-type’
white inflorescence

vs.
DUS trial 2023 ‘B-type’
pink inflorescence

H1036
‘standard’ candidate

vs.
off-type plant
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Milestone 2
Objective 2 Using SNPs to optimize DUS examinations

...but trait-linked markers with 100%
correlation are rare

All other varieties

% Focusing on SNPs with strong
genotype/ phenotype
associations, it may be possible to
use markersin combination to infer
the phenotype of candidates and guide
the selection of varieties in collection Locus_6_AVA

Locus_2_c/c

with the most similar characteristics Locun.4.TIT
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% Reducing the number of comparisons S g
using trait-linked markers L L \‘
* To be able to predict characteristics i it e perotgpe
of candidate varieties and choose Locus_1_A7A
more precisely which varieties to e )
compare with candidates would e f Realreﬁsion
help reduce the size of DUS trials R ; "/a"a Ve

Locus_9_A/A
Locus_8_A/A
Locus_7_G/G

Locus_3_A/A
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Milestone 2
Objective 2 Using SNPs to optimize DUS examinations

% Reducing the number of comparisons
using trait-linked markers
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Milestone 2
Objective 2 Using SNPs to optimize DUS examinations

% Reducing the number of comparisons
using diversity markers
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Milestone 2

Objective 2 Using SNPs to optimize DUS examinations

% Reducing the number of comparisons

using diversity markers
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Milestone 2

Objective 2 Using SNPs to optimize DUS examinations

% Implementation

(A)
Reception of
candidate varieties
Grouping characters

1% filter
(L))
17 selection of varieties in
collection most similar to
candidates based onthe
technical questionnaire

Genetic distances

() nd filter
274 selection of reference
varieties based on
pairwise genetic
distances

Genotypic profile

D)
Varietal identity
check

Securing
DUS tests
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Summary

% This project demonstrated the cost-effectiveness of opting for high-
throughput sequencingfor describing entire reference collections
all in one go

% It may pave the way for similar projects to support DUS testing in other
ornamental species for which genomic resources are not available or
for which maintaining a living collection is not possible or costly

Maindeliverables

Vv 7,410 SNPs in total were identified
" 5,649 for H. macrophylla
® 5,528 for H. serrata
" and between 300 and 600 for other species

V' Asetof 20 SNPs was selected for confirming species identity
and checking the pedigree of declared hybrid candidate varieties

V' Aset of 40 SNPs was selected for varietal identification in H. macrophylla

V' Several SNPs were identified as interesting candidates to explore
correlations between genotype and phenotype but work is still required
to test advanced modelling approaches such as approximate conditional
phenotype analysis based on GWAS statistics
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[End of Annex and of document]
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