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3 . Microquimica registers Vorax, Brazil's first biofertilizer (/5 5/~ 4
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1 . Iron- and Reactive Oxygen Species-Dependent Ferroptotic Cell
Death in Rice-Magnaporthe oryzae Interactions G B 40 fUFE -5 =\,
Ferroptosis?E/KAE- TR B ELAE A HI/E L)

f8j41: Hypersensitive response (HR) cell death is the most effective plant immune response
to restrict fungal pathogen invasion. Here, we report that incompatible rice-Magnaporthe
oryzae interactions induce iron- and reactive oxygen species (ROS)-dependent ferroptotic
cell death in rice cells. Ferric ions and ROS (hydrogen peroxide) accumulated in HR cell death
of rice leaf sheath tissues during avirulent M. oryzae infection. By contrast, iron did not
accumulate in rice cells during virulent M. oryzae infection or treatment with the fungal
elicitor chitin. Avirulent M. oryzae infection in &Delta;Os-nadp-me 2-3 mutant rice did not
trigger iron and ROS accumulation and suppressed HR cell death, suggesting that
NADP-malic enzyme 2 is required for ferroptotic cell death in rice. Small-molecule
ferroptosis inhibitors deferoxamine, ferrostatin-1 and cytochalasin E, and NADPH-oxidase
inhibitor diphenyleneiodonium suppressed iron-dependent ROS accumulation and lipid
peroxidation to completely attenuate HR cell death in rice sheaths during avirulent M.
oryzae infection. By contrast, the small-molecule inducer erastin triggered iron-dependent
ROS accumulation and glutathione depletion, which ultimately led to HR cell death in rice in
response to virulent M. oryzae. These combined results demonstrate that iron- and
ROS-dependent signaling cascades are involved in the ferroptotic cell death pathway in rice
to disrupt M. oryzae infection.
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