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TITLE: Role of fungal peptides (RiPPs) produced by plant pathogenic fungi
Supervisors : Muriel Viaud et Laure Bardiot

Laboratory/Department/Institute: INRAE-BIOGER, Equipe Effecteurs de la
Communication Cellulaire a I'interface Champignon-Plante (ECCP)

Address, e-mail: 22 place de I’Agronomie, 21120 Palaiseau

To apply, please send your resume and a cover letter to muriel.viaud@inrae.fr and
laure.bardiot@inrae.fr

INTRODUCTION, SCIENTIFIC CONTEXT:

Fungi produce a wide range of bioactive secondary metabolites (SMs) acting
as chemical effectors to colonize their ecological niche. In particular,
phytopathogenic species produce SMs that act as phytotoxins (Dalmais et al.,
2011) or effectors manipulating the physiology of their host (Collemare et al.,
2019) but also SMs to compete with other microorganisms (Vignatti et al., 2020).
Among fungal SMs, a new family of peptides called RiPPs (for ribosomally
synthesized and post-translationally modified peptides) recently atftracted
attention as they could act as phytotoxins (Ustiloxins, Phomoypsins) or effectors
manipulating plant immunity (Victorin) (Ford et al., 2022).

RESEARCH PROPOSAL:

The global aim of the project is to understand the role of RiPPs in Bofrytis
cinereqa, a polyphagous fungus that infects grapevine, tomato and hundreds
of other host plants and interact with numerous microorganisms present in the
phylosphere (other filamentous fungi, yeasts, bacteria). Genome mining and
transcriptomic studies revealed that B. cinerea carries 9 RiPP biosynthetic gene
clusters (BGCs) and that some of them are upregulated during plant infection
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suggesting a role as effectors of pathogeny (L. Bardiot’PhD; ANR project
FRiPPon).

The main objective of the Master’'s 2 program would be to conduct a
functional analysis of one of these candidate BGCs to identify the chemical
structure of the RiPP and its role in plant infection. To this end, the student will
express the biosynthetic genes of this BGC in a heterologous host (Escherichia
coli), purify the enzymes and synthesize the RiPP in vifro, an approach
described by Chiang et al. (2025). The structure of the produced RiPP will then
be characterized at the Museum National d'Histoire Naturelle (Paris). Finally,
bioassays will be initiated to evaluate the bioactivities of the produced RiPP on
host plants.

In parallel, the student will explore new publicly available RNAseqg data to
determine whether some of the 9 RiPP BGCs of B. cinerea are upregulated
during interactions with other fungi (Trichoderma atroviride, Hyphopichia
pseudoburtonii) thus suggesting potential antifungal activities. This will be done
thanks to the support of Adeline Simon (bioinformatic platform of Bioger).
Expression patterns could be confimed and refined by co-cultivating B.
cinerea fluorescent reporter lines already available in the lab (promoter of RiPP
biosynthetic gene + GFP or mCherry fluorescent protein) with a broader set of
microorganisms, including those that co-occur with B. cinerea on the
phyllosphere (Vignatti et al., 2020).

Overall, this project will contribute to the discovery of new bioactive natural
products that are involved in biotfic interactions and possibly to find
applications in agriculture as well as in the field of health.

METHODOLOGIES:
- Microbiology: cultivation of fungi and bacteria, co-cultivations.

- Molecular biology: Transformation of E. coli with heterologous expression
vectors (already designed and synthesized by Genescript), DNA extraction
and PCR validation, protein extraction

- Biochemistry: Western-blot, Protein purification, in vitro synthesis.

- Chemistry: extraction, HPLC (MS in collaboration with natural product
chemists at the Museum National d’Histoire Naturelle, Paris)
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- Bioassays on plants (Arabidopsis, tomato)

- Epifluorescence microscopy
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