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Perception of microbe-associated molecular patterns by host cell-surface pattern recognition receptors
(PRRs) triggers the intracellular activation of mitogen-activated protein kinase (MAPK) cascades.
However, it is not known how PRRs transmit immune signals to MAPK cascades in plants. Here, we
identified a complete signal transduction pathway from CERK1-mediated pathogen recognition to MAPK
activation in Arabidopsis. Previously, we reported that the cell-surface chitin receptor CERK1 directly
phosphorylated the receptor-like cytoplasmic kinase (RLCK) PBL27 in a ligand-dependent manner, and
the pbl27 mutation compromised chitin-induced MAPK activation, suggesting a possibility that PBL27
might be the molecular element linking the receptor and the MAPK cascade. To understand the molecular
mechanism of chitin-induced MAPK activation by PBL27, we searched PBL27 interactor using Y2H and
found MAPK kinase kinase MAPKKKS5, one of 80 Arabidopsis MAPKKKs. PBL27 interacted with both
CERK1 and MAPKKKS5 at the plasma membrane. Chitin-induced MAPK activation in the mapkkk5 mutants
was clearly reduced compared with WT. Additionally, both pbl27 and mapkkk5 mutants suppressed
chitin-induced immune responses including gene expression and callose deposition. PBL27
phosphorylated MAPKKKS5, which is enhanced by phosphorylation of PBL27 by CERK1. The
phosphorylation of MAPKKK5 by PBL27 was essential for the CERK1-mediated activation of MPK3 and
MPK6. Thus, itis likely that PBL27 is the component that directly activates MAPKKKS5 which triggers the
activation of MAPK cascade after chitin perception.




