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Mechanism for plant immune responses by WRKY transcription factors,
physiological substrates of MAPKs
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Multiple WRKY transcription factors function in plant immunity through
phosphorylation by MAPKs. Here, we show that plant immune WRKYs downregulate the large number of
photosynthesis-related genes and inhibit photosynthetic CO2 fixation. This inhibition results in
chloroplastic reactive oxygen species (ROS) burst in Nicotiana benthamiana epidermal cells. Sensing
of Phytophthora infestans effector by a cognate receptor also induces the WRKY-dependent
chloroplastic ROS burst in epidermal cells, conferring resistance to invasion of P. infestans into
epidermal cells. These results suggest that the MAPK-WRKY pathway triggers epidermal cell-specific
chloroplastic ROS burst to prevent pathogen invasion in N. benthamiana leaves.
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