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Figure S1. Identification of the autophagy-related proteins by LC-MS/MS. (A) Gene ontology (GO) term distribution for autophagy-related proteins. The proteins were classified by GO annotation based on three categories: biological process (BP), cellular component (CC), and molecular function (MF). The top 10 terms are shown for each category. (B) KEGG pathway-based enrichment analysis of the autophagy related proteins. The KEGG pathway database (http://www.genome.jp/kegg/pathway.html) was used to annotate the pathways of the differential proteins.
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Figure S2. Identification of knockout mutants. (A) The knockout model in M. oryzae. (B) The transformants were screened by PCR for the targeted gene using the tubulin gene as a positive control. A characteristic band was amplified from the wild-type strain and ectopic transformants, indicating the presence of the targeted gene, whereas this band was absent from the null mutants. The transformants were screened using PCR for a unique recombinational DNA fragment marked as a knockout event. A 1.2-2.0 kb band was amplified from the null mutants, whereas this band was absent from the wild-type strain and the ectopic transformants. (C) Verification of the insertion copy number in the deletion mutants. 
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Figure S3. Phenotypes of the ΔMovast1 mutant. (A)The colony morphology of Guy11 and ΔMovast1 strain on CM medium at 25°C for 7 d. (B) Statistical analysis of the relative growth rates of three mutants under 25°C on mycelial growth, every mutant had three repeats. 
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Figure S4. The localization of MoAtg8 and MoVast1 in the appressorium formation stage. (A) The number of MoAtg8 and MoVast1 puncta in conidia and appressoria from 0 hpi to 24 hpi. Data and statistics were obtained from ImageJ software. Bar: 10 μm. (B) Western blot analysis of GFP-MoAtg8 proteolysis in Guy11 induced by SD-N after 6, 12, 18 and 24 h. The degradation rates were calculated by the formula: GFP:(GFP + GFP-MoAtg8). (C) Immunoblot analysis of GFP-MoVast1 proteolysis in Guy11 induced by SD-N after 6, 12 and 24 h. The degradation rates were calculated using the formula: GFP:(GFP + GFP-MoVast1).
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Figure S5. The VASt domain and GRAM domain are essential for the functions of MoVast1. (A) The colony morphology of Guy11, ΔMovast1, the GRAM domain deletion mutant, the VASt domain deletion mutant, ΔMovast1 complemented with GRAM domain, ΔMovast1 complemented with VASt domain, and the complementation strain on CM medium at 28°C for 7 d. (B) The pathogenicity of Guy11, GRAM domain deletion mutant, ΔMovast1 complemented with GRAM domain, complemented strain, the ΔMovast1 mutant, the VASt domain deletion strain and ΔMovast1 complemented with the VASt domain. Disease symptoms on cut leaves of rice (CO-39) inoculated with mycelial plugs of Guy11, the ΔMovast1 mutant, and the complementation strain cultured on CM at 25°C for 4 d. (C) The localization of GFP-MoVast1, GFP-VASt, GFP-GRAM, GFP-MoVast1ΔGRAM and GFP-MoVast1ΔVASt in M. oryzae. Bar: 10 μm.
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Figure S6. VASt domain plays a key role in resistance, stress, and conidiation. (A) The ΔMovast1 mutant was sensitive to myriocin, rapamycin and cell wall integrity (Congo red [Sango Biotech, A600324], SDS [Sango Biotech, A100227]) stress, while overexpressing the VASt domain in the ΔMovast1 mutant can restore these defects. (B) Statistical analysis of the relative growth rate under stress on mycelial growth. Asterisks represent significant differences (*** p < 0.01). (C) The ΔMovast1 mutant was sensitive to low temperature stress. The colony morphology of Guy11, ΔMovast1 and the complementation strain in CM medium at 28°C, 25°C and 22°C for 5 d. (D) Statistical analysis of the relative growth rate under 28°C, 25°C and 22°C on mycelial growth. Asterisks represent significant differences (*** p < 0.01) 
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Figure S7. T902 site of MoVast1 plays important roles in stress tolerance. (A) The colony morphology of Guy11, ΔMovast1, ΔMovast1::MoVast1T902D, and the complementation strain on CM agar medium containing 2 μM myriocin for 5 d at 25°C. (B) Relative growth rates of Guy11, ΔMovast1, ΔMovast1::MoVast1T902D, and the complementation strain. Asterisks indicate statistically significant differences (*** p < 0.01).
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Figure S8. Complementary VASt domain increases sensitivity to sterol synthesis inhibitor fenpropimorph in M. oryzae. (A) The fluorescence intensity analysis of the hyphae in Guy11, ΔMovast1 and VASt domain complementary strain stained with 50 μg/ml filipin; bar: 10 μm. (B) Statistical analysis of the fluorescence intensity of the hyphae of the wild-type strains Guy11, ΔMovast1, and VASt domain complementary strain with 50 μg/ml filipin (APExBIO, B6034), *** p < 0.01. (C) iGrowth of Guy11, ΔMovast1, VASt domain complementary strains and ΔMovast1 complementary strains on CM medium containing 2 μM fenpropimorph (APExBIO, C3229). iiStatistics of relative growth rates of wild-type strains Guy11, ΔMovast1, VASt domain complementary strains and ΔMovast1 complementary strains on CM medium containing 2 μM fenpropimorph, *** p < 0.01. 
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Figure S9. The phosphorylation of MoYpk1 (S619) reflects the activity of TORC2. (A) Phosphorylation of MoYpk1 (S619) was monitored in the wild-type strain treated with PalmC (MedChemExpress, HY-113147) for 5, 15, 30 and 60 min. (B) Germ tube-like branching in Guy11, and Guy11 treated with PalmC. Bar: 10 μm. (C) Normal appressorium formation rate of Guy11, and Guy11 treated with PalmC.
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Figure S10. KEGG pathway-based enrichment analysis and Scores of the OPLS-DA plot. (A) KEGG pathway-based enrichment analysis of the lipid metabolism-related proteins when treated with 30 ng/ml rapamycin. (B) Metabolome data were analyzed based on the OPLS-DA model, and scores of each group were drawn to further demonstrate the differences between each group. The prediction parameters of the evaluation model are R2X, R2Y and Q2, where R2X and R2Y respectively represent the interpretation rate of the built model on the X and Y matrix, and Q2 represents the prediction ability of the model. The closer these three indicators are to 1, the more stable and reliable the model is; when Q2> is 0.5, it can be considered an effective model; when Q2> is 0.9, it is an excellent model.
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Figure S11. Cellular distribution of lipid bodies during conidial germination and appressorium morphogenesis. Sample water drops were removed at 0, 4, 12, and 24 h and stained with Bodipy (Invitrogen, D-3922) to observe the presence of lipid bodies by fluorescence microscopy. Bar: 10 μm.
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Figure S12. The expression levels of genes associated with pathogenicity were verified via qRT-PCR. (A) melanin metabolic genes. (B) glycerolipid metabolism genes. (C) heat shock response genes. (D) cytochrome P450 genes. (E) transporter genes. (F) other DEGs associated with pathogenicity.







	Gene ID
	Description
	Growth (%)i
	Conidiation (%)i
	Germination (%)i
	Appressorium formation (%)i
	Virulenceii

	MGG_17909
	Autophagy-related protein 3
	101.2
	2.1***
	98.5
	95.7
	Loss

	MGG_04464
	Alpha-mannosidase
	98.2
	95.9
	97.3
	99.2
	Normal

	MGG_03601
	Alpha-galactosidase
	79.5***
	47.2***
	95.4
	95.1
	Reduced

	MGG_07297
	ATG7
	102.3
	3.2***
	96.1
	92.7
	Loss

	MGG_04085
	AAA family ATPase
	102.7
	99.6
	97.9
	99.5
	Normal

	MGG_11211
	YSP2
	82.5***
	17.5***
	99.2
	93.7
	Reduced

	MGG_08887
	Hypothetical protein
	95.8
	95.7
	99.6
	101.3
	Normal

	MGG_08359
	Flavonol synthase
	102.4
	98.9
	96.7
	99.8
	Normal

	MGG_10447
	Peptidyl-prolyl cis-trans isomerase
	85.6***
	86.3
	99.9
	97.5
	Reduced

	MGG_11596
	Hypothetical protein
	101.3
	98.9
	95.3
	99.8
	Normal

	MGG_05994
	Hypothetical protein
	102.3
	96.8
	100.5
	99.7
	Normal


Table S1. Phenotypic characteristics of the autophagy related gene-deletion mutants in Magnaporthe oryzae.

iThe relative values of colony growth rates and conidiation were cultured on CM medium for 7 d. The conidial germination was detected on hydrophilic plastic for 24 hpi, and the appressorium formation was tested on hydrophobic plastic membrane for 24 hpi. The different of mutants in the different experimental groups were compared after normalization with the wild type (100%) in the same group. iiThe virulence of the mutants was tested on cut leaves of barley by inoculate mycelium disk with agar of M.oryzae. If the disease lesion areas caused by a mutant were signiﬁcantly smaller than those of the wild-type, the virulence of this mutant was characterized as ‘reduced.’





























Table S2. Primers used in this study.
	Movast1upF: 
	CCGGGGATCCTCTAGACTGCGAAACATTACAGGGTT

	Movast1upR: 
	TGTTGACCTCCACTATCAGTTCAGCCGTTGGCGTTG

	Movast1downF: 
	GGAATAGAGTAGATGTGAAATGGGCAGGCGCACGAAG

	Movast1downR: 
	GGCCAGTGCCAAGCTTCCTGGTAAACAATGCTGAG

	Movast1upyzF: 
	AGTTTCAGCGTGCGAAGG

	Movast1innerF: 
	GGCAGAGAAAAGGCGACGCAAG

	Movast1innerR: 
	CCATCCTAACAGGTAGAGTT

	Movast2upF: 
	CCGGGGATCCTCTAGAAGTAACTTGTCGGGAGGC

	Movast2upR: 
	TGTTGACCTCCACTAACGTTGTCCGATAGCTTGTT

	Movast2downF: 
	GGAATAGAGTAGATGGGACGGTTTTGTGTTTTGGTG

	Movast2downR: 
	GGCCAGTGCCAAGCTTGTTGGAGAAAAGAGCTCTT

	Movast2upyzF: 
	CACCTTGTAACACGCTCAGTAT

	Movast2innerF: 
	CAAGGCGACTGCTGCGATACCT

	Movast2innerR: 
	GTAGCGCTGAGGGCTCTTTGGT

	HPH-F
	TAGTGGAGGTCAACAATGAATG

	HPH-R
	CATCTACTCTATTCCTTTGCCC

	Movast1Pkd5_FlagF: 
	CACAATGGCCGGATCCATGGACGCCAACGGCTCAGATC

	Movast1Pkd5_FlagR: 
	TCCCGGGGATGGATCCATTGTTACCCTTTTCGAGC

	K3_GFP_Movast1F:
	ATGGACGAGCTGTACAAGATGGACGCCAACGGCTCAGA

	K3_GFP_Movast1R:
	GCTTACTGCAGGTCGACCTCCGATGATATACTGGCTT

	K3_GFP_Movast2F:
	ATGGACGAGCTGTACAAGATGGCGGACCAGATATCATC

	K3_GFP_Movast2R:
	GCTTACTGCAGGTCGACAAGCTGCTCATGACTTCCA

	K3Movast1_TD_upR:
	CCGTTACTATGCATTTGTCCTGCTTGGGCCCCAATGAG

	K3Movast1_TD_downF:
	GACAAATGCATAGTAACGGAAAAGCTG

	MGG_01920_RT_F
	ACCGTATGACTGCAACACTG

	MGG_01920_RT_R
	AGGTCGAAAGCTGTGCC

	MGG_06778_RT_F
	CCAGCAACCAAACCTGATG

	MGG_06778_RT_R
	CCTCGTTAACTCTACTGCATCTAG

	MGG_01887_RT_F
	GGCTGAACTTTATTGACGTGC

	MGG_01887_RT_R
	CCCAATCCACCCCTATATTCTG

	MGG_10005_RT_F
	TCAGGCTCTTTTGTAGGCG

	MGG_10005_RT_R
	AGCGGGTCGTGTTCATG

	MGG_09805_RT_F
	GATATGGACATGCTGGAGGTG

	MGG_09805_RT_R
	TGGACAGGATCGAGAGGTG

	MGG_07890_RT_F
	GGAACTATTCGGACCCATCTG

	MGG_07890_RT_R
	GTGGTCTATCTCCTTTTGGTCG

	MGG_03900_RT_F
	TCTGGGTCAACTGCTACAAC

	MGG_03900_RT_R
	CTTGTTTTGGGTGTAGTTGGC

	MGG_00220_RT_F
	GAAGTTCCCTCTGGTTGTCG

	MGG_00220_RT_R
	CATAGGATTGTGCACCAACAC

	MGG_07216_RT_F
	GCAAACATGAATCCGCTCAAG

	MGG_07216_RT_R
	CGGTCAACTTGATAACTTGGC

	MGG_05059_RT_F
	GTTCAAAAGAGCGATGAGATAACC

	MGG_05059_RT_R
	GGAAGGAGCGGTAGTCAATG

	MGG_02252_RT_F
	TGTCTTTACCATCAACACCCG

	MGG_02252_RT_R
	CTTTGATCCTGAGTAGACGGC

	MGG_06139_RT_F
	CAAAGGTTGAAACGCAGGATC

	MGG_06139_RT_R
	GCTCCGACAACTACCACATC

	MGG_04432_RT_F
	CGGTCACGTATGGAAAGGAC

	MGG_04432_RT_R
	GGAGAATGAAGGTAAAGATGTTGC

	MGG_04346_RT_F
	CATTGGGATGGTAAAACGGC

	MGG_04346_RT_R
	AAGGTGCAGAAATGGAAAGATTG

	MGG_03765_RT_F
	GTTTACGACTTCCAAATGGGC

	MGG_03765_RT_R
	CCGAACTTCTGGTACTGATACG

	MGG_15183_RT_F
	CATGCTTTTCACTGGGTTGG

	MGG_15183_RT_R
	AGGGAGCGGATGAGGTAG

	MGG_05833_RT_F
	CTGGGTGTTTTGGATGGTG

	MGG_05833_RT_R
	GTCGATGCGCTTGATCTTTTC

	MGG_06139_RT_F
	CAAAGGTTGAAACGCAGGATC

	MGG_06139_RT_R
	GCTCCGACAACTACCACATC

	MGG_14886 _RT_F
	AAGGTCAAGGCCAAGTATGG

	MGG_14886 _RT_R
	GGACGCAGTTGAGGTTCTTG

	MGG_09805_RT_F
	GATATGGACATGCTGGAGGTG

	MGG_09805_RT_R
	TGGACAGGATCGAGAGGTG

	MGG_07883_RT_F
	AGATCACGCTCAAGGACAAG

	MGG_07883_RT_R
	TGGATAACTCGGCAAAGGC

	MGG_09857_RT_F
	GATTCTATCGCCAGGTCCAG

	MGG_09857_RT_R
	GAGAATACAGTCACCCTCGAC

	MGG_04437_RT_F
	TTACATCCCAACCACTTCTCC

	MGG_04437_RT_R
	TGCCTAACGGTTGTAATGGG

	MGG_05719_RT_F
	GTCACCATCGAGTTCACTGAG

	MGG_05719_RT_R
	TCCTTTGCCTCGTTGTCATC

	MGG_03329_RT_F
	AGCACAAGGTCAAGTACTGG

	MGG_03329_RT_R
	GGGCAGGGAAGTTGAAGG

	MGG_08850_RT_F
	AGCCATCACCTTGTCTCATAC

	MGG_08850_RT_R
	CTGGATGTTGCGGATTTTGG

	MGG_11075_RT_F
	CCTTGACCATTTTGCCATCG

	MGG_11075_RT_R
	GCACAATCTCATTTGGGTGG

	MGG_08498_RT_F
	GCTTTCAACCCCTTCAACC

	MGG_08498_RT_R
	CAGCTCCATGTCGTAGTTGTAC

	MGG_09179_RT_F
	TTGAGAAAGTCGGCTTGGG

	MGG_09179_RT_R
	TGGTATCCTCGAGTAAATTCTGC

	MGG_05215_RT_F
	AGGTACAGCATGTCGTTTGG

	MGG_05215_RT_R
	GGATTGGTCTTGTCGAGGATG

	MGG_01391_RT_F
	ACACTACCGTTTCAATCCCC

	MGG_01391_RT_R
	AGTTGGCTCAATCCCATCG

	MGG_09198_RT_F
	GTGACTGGACCAAGGAGAAG

	MGG_09198_RT_R
	GGATATGGGCTTCAGGACTTTG

	MGG_01924_RT_F
	CTATGAAGCGTACTGGGACTG

	MGG_01924_RT_R
	GTGCTGGAAAAGTTTGGATCG

	MGG_06790_RT_F
	AAGACGCAGAAGCTCAAGG

	MGG_06790_RT_R
	TTGAGGATGCCAATGTACTCG

	MGG_11445_RT_F
	TGCATGAGGTCCAATCCATC

	MGG_11445_RT_R
	GTCATATGAGGATCCGGCAG

	MGG_14136_RT_F
	ACAACTATGTTCGCCAGGAG

	MGG_14136_RT_R
	GCAGGATAGAGTGAAGCGG

	MGG_02530_RT_F
	ACCAGCTTGACTACATCTATGC

	MGG_02530_RT_R
	TCTCGAACAAACCCGTCATG

	MGG_04099_RT_F
	GTGATGGACCTGAAGACTTGG

	MGG_04099_RT_R
	AGGGCATCTGAATAAGCGTG

	MGG_06777_RT_F
	TGAATACCAGCACAATCCCC

	MGG_06777_RT_R
	TTCTCAAAGGACATGCCGTAG

	tubulin_yz_F
	TGGAGCGTATGAGCGTCTAC

	tubulin_yz_R
	AAGATGGCAGAGCAGGTCAG
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