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Plants in nature accommodate and employ a diversity of endophytic microbes in
adaptation to fluctuating environments. Notably, otherwise mutualistic microbes can negatively
influence plant health, depending on the environmental conditions and/or host genotypes,
indicating that the suppression of their potential virulence is a key for beneficial interactions.
However, the mechanisms remain poorly understood underlying opportunistic pathogenesis of
endophytic microbes and its control by the host plant. .

The applicant has addressed this question on the root endophytic fungus Colletotrichum
tofieldiae (Ct) that colonizes Arabidopsis thaliana to promote plant growth under phosphate
deficiency. Transcriptome analysis on Ct-inoculated roots revealed 11 fungal genes encoding
candidate secreted effector proteins (CSEPs), which are silenced during beneficial interactions
in wild-type plants but are de-repressed when Ct overgrows and displays pathogenesis in
cyp79b2 cyp79b3 mutants devoid of tryptophan (Trp)-derived metabolites. Examination of
transgenic plants expressing CSEPs and the callose synthase mutant pmrd lacking
defense-associated callose deposition, indicated a role of CSEP2 and CSEP9 as fungal
infection-promoting effectors, and also that of CSEPZ in suppressing the cell wall-based
defense that limits Cf growth in planta. Furthermore, chemical application experiments on
Trp-metabolisnt mutants and CSEP2-transgenic plants presented evidence that two branches of
the Trp-derived metabolic pathways, namely the phytoalexin camalexin pathway and the indole
glucosinolate pathway, redundantly control Ct colonization to establish beneficial interactions.
The results further suggested that the former provides antimicrobials, whereas the latter
reinforces callose deposition against CSEP2-mediated perturbation, pointing to multifaceted
roles for Trp-derived plant metabolites in the control of fungal colonization. Based on these
findings, the applicant proposes that a competition between fungal effectors and the host Trp
metabolism provides a critical step in beneficial plant-fungus interactions.

In summary, this study reveals a molecular basis for Cr pathogenesis de-repressed in the
absence of Trp-derived plant metabolites. It extends a repertoire of infection-promoting
effectors and their host targets in mutualistic microbes, and also indicates the existence of a
new virulence strategy to suppress plant defense at the cell wall. By gaining insight into the
host defense mechanisms counteracting this infection strategy, the findings also deepen our
understanding of the mechanisms by which plants prevent opportunistic virulence of
endophytic microbes during beneficial interactions.
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