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Scientific rationale and Scientific rationale and issuesissues of the PhD thesis project: of the PhD thesis project:
Pathogen development in plant tissues is controlled by an intricate

“molecular  dialogue”  that  shapes the  expression  of  specific  genetic
programs in both partners. This dialogue is established in the pathogen by
the expression of a complex arsenal of molecular actors,  the so-called
effectors, released into the inter-cellular space or directly injected into the
cytoplasm  of  the  host  cells,  whose  function  is  to  promote the
establishment of  an  environment  favorable  to  its  development.  As
primary actors of a full-fledged parasitic manipulation, they  control the
expression  of  specific  responses  in  the  plant,  able  to  promote the
infection process. All of these "manipulated" plant functions become de
facto the so-called susceptibility factors, and the genes that control them,
are referred to as susceptibility (S) genes. 

In bread wheat, recent works on Fusarium head blight conducted
within the 'Cereal Diseases' team (UMR GDEC, Clermont-Fd) have clearly
demonstrated the outstanding intricacy of this molecular dialogue with
the fungus Fusarium graminearum (Chetouhi et al., 2015; Chetouhi et al.,
2016;  Fabre  et  al.  2020).  More  specifically,  innovative  dual-omics
approaches  have  identified a  set  of  putative  effectors  that  are  highly
conserved  between  pathogen  strains  (core-effectome),  produced  in
waves at key stages of the interaction and co-regulated with the wheat's
molecular responses (Fabre et al., 2019a; Fabre et al., 2019b; Fabre et al.

2020; Fabre et al. 2021; Alouane et al., 2021). This work also indicated that the accumulation of
some of the fungal effectors discriminates F. graminearum strains of contrasting aggressiveness and
that  they  harbor  targeting sequences  to  different  sub-cellular  compartments  of  the  plant,  in
particular to the plant nucleus where they could directly or indirectly  control the transcription of
host  genes.  Together,  these  data  provide  a  list  of  candidate  effectors  that  could  explain  the
expression of susceptibility factors to Fusarium head blight.  The identification of their targets in
bread wheat therefore represents a valuable opportunity to identify original susceptibility genes and
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to better understand the specificity of the underlying physiological and molecular mechanisms. 

PhD Thesis projectPhD Thesis project: : 

The PhD thesis work is part of the FHB-SECURE project (Fusarium Head Blight susceptibility:
fungal  effectors  at  the  plant  nuclear  gate),  funded by  the  Auvergne-Rhône-Alpes  Region,  and
whose objective is to characterize the role of nuclear transport in the susceptibility of bread wheat
to Fusarium head blight. In this context, the purpose of the PhD thesis are to decipher the links
between fungal effectors addressed to the nucleus of host cells and the molecular responses of the
plant, in order to identify susceptibility factors potentially manipulated by the pathogen to favor
the establishment of its infectious process. The first step will be to screen candidate effectors with
a  plant  nuclear  localization  signal,  by  transient  expression  in  the  plant.  From this  screen,  a
selection of effectors will  be established in order to characterize their interactions with protein
players or DNA/RNA, to identify their targets in the plant cell. The identification of the targets of
these effectors in wheat will make it possible, with the help of the Limagrain group, one partner of
the FHB-SECURE project, to screen available genetic resources using a gene-capture methodology
to identify the polymorphisms in the candidate genes on a panel of wheat lines including elite
cultivars.

Required profile to apply: Required profile to apply: 
Master’s degree in Plant Biology or equivalent 
Desirable experience in plant experimentation and plant pathology
Good skills in Molecular Physiology and Molecular Biology
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