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Induction mechanism of infection specific structure of Magnaporthe oryzae via
own cell wall generated molecular signal.
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Our results revealed that acetic acid, one of the products released from the

cell wall by chitin deacetylase (CDA) activity (conversion of chitin into chitosan) of
chitin-binding protein 1 (Cbpl), promotes infection-specific cell differentiation (appressorium
formation) in the rice blast fungus Pyricularia oryzae. Using genome editing technology, we
identified the genes for the membrane proteins, MAP kinases, transcription factors, and metabolic
pathways related to acetic acid-mediated appressorium formation. Integrative analyses including
transcriptome analysis suggested that acetic acid stimulates global metabolic switching, and
appressorium formation proceeds in a hierarchical and synchronous manner.
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jure 1. Effect of pH on Appressorium Formation and pH Shift Observations during Germ Tube Elongation
Electron microscopic image of ap pressorium formation in Magnaoporthe oryzae. Arrow, asterisk, and arrowhead
nt to conidium, germ tube, and appressorium, respectively. The conidium elongates the germ tube and forms
oressorium at the tip of the germ tube. Scale bar, 10 um

repr ofthe pHusion vectord i |expression of the mRFP-e GFP fusion gene
Confocal observatians of the pH shift during germ tube elongation in the wild-type strain expressing the pHusion
tem. Shown are confocal images of the merged differential andfl 2 (left panels) and

pi(right panels). Magnified views of the region are indicated by a white square shown below (lower panels)
owheads point to the tip of the germ tube. Scale bar, 20 pm. See also Figures 52 and 53

Fluorescence ratio (eGFP/mRFP) at the tip of the germ tube in the wild-type strain expressing the pHusion system_The
servations were repeated 11 times. **p < 0.01 (Student’s t-test}. Error bars show standard deviations.

Confocal observations of the pH shift in the A cbp T mutant he pl . Arrowheads point to the tip
the germ tube. Scale bar, 20 um_ See alsa Figure 54

Fluorescence ratio (e GFP/mRFF) at the tip of the germ tube in the Achp? mutant expressing the pHusion system,
servations were repeated 11 times. Error bars show standard deviations.
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Figure 4. ICL1 and ICL2 Are Upregulated by Adding Acetic Acid and Aid1 Mutation Inhibits Acetic Acid-
Mediated Appressorium Formation in the Acbp1 Mutant

(A) Transcriptional differences in the ICL1 {left panel) and ICL2 {right panel) between the wild-type strain and the Acbp 1
mutant. Total RNAs were isolated from the cells at 3 hpion hydrophobic surfaces. The transcriptional levels of ICL1 and
ICL2 were normalized to that of HPRT. Black bars indicate the expression levels in the presence of Hy0, and white bars
indicate the expression in the presence of 1 M acetic acid. Error bars indicate standard deviations. Experiments were
repeated three times. *p < 0.05 (Student’s t test).

(B and C} The appressorium formation rate in the ICL1(B) and ICL2(C) deletion mutants. Blackbars indicate appressorium
formation in Hz0, and white bars indicate appressorium formation in 11M acetic acid. Left panels show the resultsin the
single mutants, and right panels show the resubs inthe double mutants. Experiments were repeated more than five times.
*p < 005, *p <001 (Student’s t test). Error bars indicate standard deviations.

See alsa Figures 51 and 58
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