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Plants can recognize an array of microbe-associated molecular patterns (MAMPs) such as bacterial flagellin or fungal chitin to initiate immune response to restrict microbial multiplication, designated MAMP-triggered immunity (MTI). However, in nature, diverse microbes reside on the surface and/or within the plant tissues without triggering discernable immune response. This raises the question of how plants distinguish pathogens from non-pathogens that share MAMPs. We hypothesize that coincidental detection of MAMPs and danger signals, e.g. disruption of host cell integrity and/or perturbation of MAMP-triggered signaling, acts as a potent trigger for immune response against pathogens. Our genetic work in Arabidopsis points to a role of the endogenous elicitor/receptor Pep/PEPR pathway as a target but also as a component of MTI signaling. It has been described that recognition of the elicitor-active ligands Peps occurs through the cell-surface receptors PEPR1 and PEPR2, despite the lack of an N-terminal signal peptide for targeting the ligand precursors to the secretory pathway. This implies that Pep ligands released upon cellular damages activate PEPR signaling, but compelling evidence is missing for this model and for the significance of this system in host immunity. We provide evidence for a role of PEPRs in basal and systemic immunity and in the co-activation of otherwise antagonistic salicylate- and jasmonate-mediated immune branches. We also show that the Pep/PEPR pathway is tolerant to several conditions in which MAMP-triggered signaling is hampered. Together, we propose that the Pep/PEPR pathway serves as a fail-secure system in MTI that coordinates different immune branches not only at the local but also at the whole organism level.
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