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MATERIAL AND METHODS

A collection of 199 pea accessions of the genus Pisum to study the seed
specialized metabolome

Minerals

Legumes species, including pea (Pisum sativum L.), play a key role in crop
rotation, because of their ability to fix atmospheric nitrogen. Pea produces
protein-rich seeds (about 25%) which are increasingly used as a source of
proteins for food applications.
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However, the presence of some specialized metabolites (SM) in mature pea

Specialized metabolites

/N seeds can alter the organoleptic properties and the digestibility of the protein 3 P, sativum subsp abyssiticOin
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These include saponins which contribute to bitterness (Heng etal., J. Sci. Food Agric., 2006) or phenolic compounds which |

are associated with astringency (Troszynska A et al., Food Qual., 20006).

—>This project aims to balance beneficial and antinutritional SMs in peas to improve seed quality and resilience in the context
of climate change and agroecology.

158 P. sativum subsp sativum
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Plant growth in semi-controlled greenhouse conditions

(Dijon, February-July 2023)
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5 commercial

W field pea varieties

Previous work suggested that domestication led to a drastic modification of the metabolism in lequmes (Ku et al., Front. in
Genetics, 2020), but how the pea seed metabolome has been shaped during crop evolution still need to be investigated.

Objectives : Use of genotyping data obtained by

exome capture for the 199 accessions

1. To gain new knowledge on SM diversity in pea seeds and to study how crop evolution impacted the seed specialized

metabolome Seed collection and separation of the cotyledons and (Coll. ECP team, pdle LEGae)
o . . . . . . seed coats
0 investigate to which extent SM influence seed quality, in particular organoleptic properties | I

3. Toreveal key genes controlling SM accumulation in seeds Untargeted metabolomic analyses (LC - MS/MS)

feoad d cotvled Metabolic-GWAS (mGWAS) to identify the
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Data processing with MzMine3

Let’s
Pr@ SeeD \ /
\_/ Metabolite annotation and visualization with MetGem, Cytoscape and SIRIUS

Thesis co-supervised between IJPB - Versailles, M. Corso (SEEDEV Team) and Agroecology - Dijon, V. Vernoud (FILEAS Team), l/
started at IJPB in December 2023 Exploring the metabolomics data through statistical analyses to (i) explore and compare

metabolomic diversity in both seed tissues, (ii) to identify SM whose accumulation are
FIRST RESULTS FOR SEED COATS (0bj. 1) ()

To study the impact of the environment on SM profile and content and reveal environmental plasticity in pea seeds
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This thesis is part of the ANR-France 2030 LETSPROSEED project (ANR-22-PLEG-0002), whose main
objective is to provide knowledge and tools to improve the quality (nutritional and organoleptic) of
legume seeds (mainly pea and faba bean) without compromising plant resistance to stress.

impacted by crop evolution (by comparing wild and cultivated accessions)
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> A distinction between species and subspecies is
observed, suggesting specific metabolic signatures in
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Enrichment analyses:

Enrichment analyses:

- Chromones & coumarins
- Terpenoids

Enrichment analyses:

- Carbohydrates

- Phenolicacids _
- Amino acids and derivatives !
- Diterpenoids '
- Terpenoids (other)

Enrichment analyses:
- Chromones & coumarins

0bj. 1:
> Statistical analyses to characterize the diversity

present within the P. sativum subsp sativum group
(158 genotypes).

» (Consolidate the metabolomic data: select 15
genotypes to be analyzed by LC/MS-MS for the 3
replicates for both tissues (cotyledons and seed coats)
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> (haracterization of the astringency of seed extracts
from the 199 accessions and the 5 varieties using a
biosensor developed by the CSGA (INRAE, Dijon).

> Correlations between metabolic data and astringency
data will be performed to reveal SM or SM pathways
implicated in this off-flavour.
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> Metabolomic genome-wide association (mGWAS) will be performed to identify
genomic regions involved in the control of key SM accumulation and astringency
intensity of the pea extracts.

> The 5 commercial field pea varieties cultivated in greenhouse will also be grown in field
trials over several years and sites (Terres Inovia field networks, Coll. V. Biarnes)
> Meteorological and phenological data are planned to be recorded.

> Untargeted metabolomic analyses will be carried out on the seeds coming from these
field trials to study the effect of the environment on the seed specialized metabolome.




