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Root endophytic fungi colonize plant roots without disease symptom, and represent an
important fraction of the root microbiota in plants. However, despite their potential importance
in plant growth and productivity, our knowledge is limited regarding the function of these fungi
compared to better-studied saprotrophic, pathogenic and mycorrhizal fungi.

The applicant has isolated dozens of fungal endophyte candidates from healthy Brassicaceae
vegetables grown in the field. Of them, he puts a particular focus on two closely related fungal
species in the Colletotrichum gloeosporioides clade (named CgE and CgP), which establish

beneficial and pathogenic interactions, respectively, with Arabidopsis thaliana. He
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demonstrates that endophytic CgE colonizes 4. rhaliana roots and prevents CgP pathogenesis
when they are co-inoculated. A reverse genetic analysis on 4. thaliana mutants has revealed
that ethylene signaling and two branches of the tryptophan-derived metabolic pathways,
namely the phytoalexin camalexin pathway and the indole glucosinolate pathway, are required
for endophytic association with CgE, a prerequisite for the host protection activity.

With the aid of external collaborators, he also determined the whole genome sequences for
both CgE and CgP by assembling PacBio and Illumina sequence reads. Unexpectedly, this
revealed that CgE and CgP genome sequences are more diverged than expected from their
sequences of the 5.8S rRNA internal transcribed spacer region. This divergence between the
two fungal species allows discrimination of the majority of CgE- and CgP-derived reads in
co-inoculated root samples. A comparative transcriptome analysis in the host roots
co-inoculated or individually inoculated with CgE and CgP detected more than 500 CgE genes
that are specifically up-regulated when co-inoculated with CgP. This indicates extensive
transcriptome reprograming of the fungus during fungus—fungus competition in the host roots.
By contrast, plant transcriptome was not dramatically changed when inoculated with CgE
alone or co-inoculated with the two fungi. Interestingly, CgE genes related to the biosynthesis
of several fungal toxins, which were shown to promote fungal virulence in Botrytis fungi, were
strongly up-regulated specifically in the presence of CgP. Based on this, he hypothesizes that
these toxins play a role in CgE-mediated suppression of CgP pathogenesis.

In summary, his discovery of a plant-protecting fungal endophyte provides novel insight into
the mechanisms by which plants accommodate fungal pathogens without disease symptom.
This study presents a new Colletotrichum-A. thaliana interaction model to deepen our
mechanistic understanding of endophytic fungus-plant interactions, thanks to the genetic
amenability and the wealth of resources available for both the fungus and host plant sides.
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