N

N

Adaptation to fungicides in the wheat pathogen
Zymoseptoria tritici: a multidisciplinary study of multi
drug resistance.

Sabine Fillinger, Selim Omrane, Colette C. Audeon, Amandine Ignace,

Clémentine Duplaix, Lamia Aouini, Gert Kema, Anne-Sophie Walker

» To cite this version:

Sabine Fillinger, Selim Omrane, Colette C. Audeon, Amandine Ignace, Clémentine Duplaix, et al..
Adaptation to fungicides in the wheat pathogen Zymoseptoria tritici: a multidisciplinary study of
multi drug resistance.. 11th national meeting of the SFBV, Jul 2016, Angers, France. hal-02796760

HAL Id: hal-02796760
https://hal.inrae.fr /hal-02796760
Submitted on 5 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.


https://hal.inrae.fr/hal-02796760
https://hal.archives-ouvertes.fr

Adaptation to fungicides in the wheat pathogen Zymoseptoria tritici: a
multidisciplinary study of multi drug resistance.

Selim Omrane', Colette Audéon', Amandine Ignace', Clémentine Duplaix', Lamia Aouini?,
Gert Kema®, Anne-Sophie Walker' & Sabine Fillinger'*

(1) UMR BIOGER, INRA, AgroParisTech, Université Paris-Saclay, 78850 Thiverval-
Grignon, France

(2) Wageningen University, Plant Research International, 6700 AA Wageningen, The
Netherlands

The ascomycete Zymoseptoria tritici is the causal agent of septoria leaf blotch on wheat.
Disease control relies mainly on resistant wheat cultivars and on fungicide application. The
fungus however displays a high potential to circuamvent both methods. Resistance against all
major fungicides has been observed and studied over decades. Especially the adaptation to
DMIs, inhibiting sterol biosynthesis, implying modifications of the CYP51 target gene has
revealed a large spectrum of resistance mutations. Recently introduced fungicides are facing
resistance through target gene mutations as well. A different type of resistance has evolved
among Z. tritici populations affecting multiple chemical families (Leroux & Walker, 2011).
Strains considered as multi-drug resistant have been isolated since 2009.

Multidrug resistance (MDR) is a common trait developed by many organisms to counteract
chemicals and/or drugs used against them. MDR is relying on an overexpressed efflux
transport system that actively expulses the toxic agent outside the cell. Our study aimed to
validate MDR in Z. tritici field strains. We showed that active drug efflux was indeed at play
and we identified the major-facilitator gene, MFSI1, as principal player of this emerging
resistance mechanism (Omrane et al., 2015). The MFS1 gene was found overexpressed in all
tested field strains. At the origin of the overexpression and the MDR phenotype is a 519 bp
insert in the MFS1 promoter, an LTR reminiscence of a recent retro-transposition event. The
insert harbors four copies of a highly conserved transcription-factor binding-site that may
explain MFS1 overexpression. Besides this type of insert, we found a different type of
promoter insert in more recent MDR strains. Interestingly, this last insert was found upstream
of other genes in different Z. tritici strains. It also contains potential transcription factor
binding sites. Finally, a 3" type of insert was identified in two other MFSI overexpressing
MDR strains.

Altogether, these results underline the extremely high adaptive potential of Z. tritici to
fungicides through the plasticity of the MFS1 promoter leading to its over-expression, to
fungicide efflux and, ultimately, to MDR.
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