N

N

Exploration of constitutive and induced markers of
disease severity caused by Botrytis cinerea in the
primary metabolome of tomato
Francois Lecompte, Philippe C. Nicot, Julie Ripoll, Manzoor Ali Abro, Astrid
K. Raimbault, Félicie Lopez-Lauri, Nadia Bertin

» To cite this version:

Francgois Lecompte, Philippe C. Nicot, Julie Ripoll, Manzoor Ali Abro, Astrid K. Raimbault, et al..
Exploration of constitutive and induced markers of disease severity caused by Botrytis cinerea in the

primary metabolome of tomato. 17. International Botrytis Symposium, Université du Chili. CHL.,
Oct 2016, Santa Cruz, Chile. hal-01594722

HAL Id: hal-01594722
https://hal.science/hal-01594722

Submitted on 2 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.

Distributed under a Creative Commons Attribution - ShareAlike 4.0 International License


https://hal.science/hal-01594722
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://hal.archives-ouvertes.fr

0.5b.3: EXPLORATION OF CONSTITUTIVE AND INDUCED MARKERS OF DISEASE SEVERITY CAUSED
BY Botrytis cinerea IN THE PRIMARY METABOLOME OF TOMATO

Francois Lecompte’*, Philippe C. Nicot?, Julie Ripoll', Manzoor A. Abro?,
Astrid K. Raimbaults, Félicie Lopez-Lauri3 and Nadia Bertin®

'psH unit, INRA, F-84914, Avignon, France;
%plant pathology unit, INRA, F-84140, Montfavet, France;
*UMR Qualisud,- Université d’Avignon et des Pays du Vaucluse, F-84916, France.

francois.lecompte.2@inra.fr

Constitutive markers of plant defense are required to provide solutions for plant protection by the
control of its environment. While dozens of plant secondary metabolites have been identified as
putative markers of defense against necrotrophic fungi, few where robustly related to disease
intensity. In this work, we explored the potential of primary metabolites as predictors of disease
severity. Plant soluble sugars, as main components of primary metabolism, are thought to be
implicated in defense against pathogenic fungi. However, the function of sucrose and hexoses
remains unclear. A different role for glucose and fructose in tomato defense against Botrytis
cinerea was hypothesized. We examined tissue contents in primary metabolites at the time of
inoculation with B. cinerea for tomato plants subjected to a range of abiotic environments created
by various nitrogen and water supplies. Sugar contents and defense hormonal markers were then
quantified during the infection process. In a first step, we assessed multiple combinations of
primary metabolites as possible constitutive markers of disease intensity. In a second step, we
checked for the kinetics of the selected markers during the infection process. Ratios of soluble
sugars, rather than those of organic or amino-acids where identified during the first step as best
correlators of disease intensity. Soluble sugar contents of tissues surrounding infection sites
evolved differently after inoculation. The fructose content never decreased after inoculation with
B. cinerea, while that of glucose and sucrose showed either positive or negative variation,
depending on the abiotic environment. Increase in relative fructose content (defined as the
proportion of fructose in the soluble sugar pool), was observed in absence of glucose
accumulation, and was associated with lower disease intensity. A lower expression of the salicylic
acid marker PR1a, and a lower repression of a jasmonate marker COI/1 was associated with higher
relative fructose contents. We concluded that fructose relative content was both a constitutive
and induced marker of symptoms in a range of environments. Small variations of fructose content
among the sugar pool are unlikely to affect pathogen growth by itself. Our data strongly suggest
that the adjustment of relative fructose content is required for enhanced defense against B.
cinerea.
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