Table S1. Significant SNPs identified by GWAS and their corresponding genes under three field trails
	　
	SNP name　
	Chr.
	Bin
	Position
	Allele
	P-Value
	R2
	Gene code　
	Predicted　function

	Beijing
2017
　
　
　
　
	chr1.S_3702462
	1
	1.01
	3702462
	A/G
	9.58E-06
	0.07423
	Zm00001d027366
	Peroxisomal membrane protein homolog1

	
	chr1.S_3702464
	1
	1.01
	3702464
	C/G
	9.58E-06
	0.07423
	Zm00001d027359
	Fusca homolog

	
	PZE-105129597
	5
	5.05
	186795332
	G/A
	4.33E-06
	0.07739
	Zm00001d017144
	CMP-sialic acid transporter 3

	
	chr8.S_10122708
	8
	8.02
	10122708
	T/C
	1.86E-07
	0.10244
	Zm00001d008490
	No description

	
	chr8.S_10122766
	8
	8.02
	10122766
	T/C
	1.86E-07
	0.10244
	　
	　

	
	chr8.S_10122892
	8
	8.02
	10122892
	T/C
	1.44E-06
	0.0869
	　
	　

	Hainan
2017
　
　
　
　
　
　
　
　
　
　
　
	chr3.S_19344196
	3
	3.04
	19344196
	G/T
	9.34E-06
	0.07732
	Zm00001d039918
	Cytochrome P450 family 77 subfamily A polypeptide 5 pseudogene

	
	chr3.S_19344197
	3
	3.04
	19344197
	A/C
	9.34E-06
	0.07732
	Zm00001d039919
	DUF789 family protein

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d039920
	PR5-like receptor kinase

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d039916
	Octicosapeptide/Phox/Bem1p family protein

	
	chr3.S_19826372
	3
	3.04
	19826372
	A/C
	6.20E-06
	0.08272
	Zm00001d039927
	Unknown

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d039931
	Leaf rust 10 disease-resistance locus receptor-like kinase-like 1.1

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d039933
	16.9 kDa class I heat shock protein 1 

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d039935
	Heat shock protein 17.2

	
	chr3.S_151051885
	3
	3.05
	151251885
	C/T
	1.06E-05
	0.07584
	Zm00001d042111
	Tassels replace upper ears1

	
	chr3.S_199952894
	3
	3.07
	199952894
	C/G
	1.54E-06
	0.08997
	Zm00001d043441
	Dolichyl-diphosphooligosaccharide--protein glycosyltransferase Subunit STT3A

	
	chr3.S_214952974
	3
	3.08
	214794069
	A/C
	4.25E-06
	0.08997
	Zm00001d043959
	Protein kinase superfamily protein

	
	chr3.S_214959799
	3
	3.08
	214794158
	A/G
	7.50E-06
	0.08997
	Zm00001d043958
	Unknown

	
	chr3.S_214794069
	3
	3.08
	214794170
	A/G
	7.50E-06
	0.08553
	Zm00001d043953
	SCP1-like small phosphatase 4b

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d043954
	Mitogen-activated protein kinase 20

	　
	chr5.S_207505420
	5
	5.07
	207505420
	A/C
	1.51E-06
	0.09175
	Zm00001d017809
	Heat shock 70 kDa protein 17

	　
	chr5.S_207505421
	5
	5.07
	207505421
	G/T
	3.81E-06
	0.08438
	Zm00001d017812
	P-loop containing nucleoside triphosphate hydrolases superfamily protein

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d017811
	Pentatricopeptide repeat (PPR) superfamily protein

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d017813
	17.4 kDa class I heat shock protein 3 

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d017810
	Unknown

	　
	chr6.S_86118464
	6
	6.01
	86282196
	C/T
	3.35E-06
	0.08333
	Zm00001d036382
	Transcription factor bHLH93

	　
	chr8.S_4128809
	8
	8.01
	4128809
	C/T
	1.65E-07
	0.11221
	Zm00001d008285
	PQ-loop repeat family protein / transmembrane family protein

	　
	chr8.S_4128860
	8
	8.01
	4128860
	A/T
	1.65E-06
	0.09066
	Zm00001d008287
	Phenazine biosynthesis PhzC/PhzF protein

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d008288
	Unknown

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d008291
	La-related protein 1A

	　
	chr8.S_172218916
	8
	8.08
	172218916
	C/T
	1.01E-06
	0.0947
	Zm00001d012312
	Undecaprenyl pyrophosphate synthetase 

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d012308
	CDP-diacylglycerol--serine O-phosphatidyl transferase 1

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d012633
	Eukaryotic aspartyl protease family protein

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d012313
	Carbohydrate-binding-like fold

	　
	chr9.S_11929493
	9
	9.02
	11929493
	C/T
	5.01E-06
	0.08204
	Zm00001d045082
	Probable folate-biopterin transporter 2

	　
	chr9.S_135483968
	9
	9.05
	135483968
	A/G
	1.01E-05
	0.07773
	Zm00001d047558
	RING/U-box superfamily protein

	　
	chr9.S_135483968
	9
	9.05
	135483999
	C/T
	7.77E-06
	0.08204
	Zm00001d047559
	Putative homeobox DNA-binding domain superfamily protein

	　
	chr9.S_152415102
	9
	9.07
	152415102
	C/T
	7.78E-06
	0.07693
	Zm00001d048201
	Inositol-3-phosphate synthase isozyme 1

	　
	chr9.S_152415196
	9
	9.07
	152415196
	A/C
	7.78E-06
	0.07834
	Zm00001d048202
	Putative bifunctional inhibitor/LTP/seed storage protein family 

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d048203
	Probable protein phosphatase 2C BIPP2C1

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d048204
	NADH-ubiquinone oxidoreductase B16.6 subunit

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d048205
	RING/U-box superfamily protein

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d048205
	RING/U-box superfamily protein

	　
	chr10.S_127812208
	10　
	10.04
	128812208
	A/C
	7.20E-06
	0.07955
	Zm00001d025764
	Endoglucanase 7

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d025765
	Autophagy 10 variant 1%3B Autophagy-related 10 variant 1 

	　
	　
	　
	　
	　
	　
	　
	　
	Zm00001d025767
	La protein 1

	Beijing
2018
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
	chr2.S_9122256
	2
	2.02
	9122256
	G/T
	1.70E-06
	0.10901
	Zm00001d002260
	Peroxisomal (S)-2-hydroxy-acid oxidase GLO1

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d002262
	Unknown

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d002261
	Peroxisomal (S)-2-hydroxy-acid oxidase GLO1

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d002259
	Signal recognition particle 14 kDa protein

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d002258
	Aminomethyl transferase

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d002257
	Autophagy-related protein 8c

	
	chr4.S_242392789
	4
	4.11
	242643396
	A/G
	5.04E-06
	0.1076
	Zm00001d053872
	DNA-directed RNA polymerase V subunit 1

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d053873
	Unknown

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d053872
	DNA-directed RNA polymerase V subunit 1

	
	chr5.S_212730146
	5
	5.08
	212254755
	A/T
	9.57E-06
	0.1005
	Zm00001d018017
	Unknown

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018019
	Putative pentatricopeptide repeat-containing protein

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018022
	23-bisphosphoglycerate-independent phosphoglycerate mutase 1

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018024
	PIN-formed protein2

	
	chr5.S_215568705
	5
	5.08
	215392749
	A/G
	4.08E-06
	0.1022
	Zm00001d018142
	MADS-box protein SVP

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018144
	ARM repeat superfamily protein

	
	chr5.S_215680118
	5
	5.09
	215500881
	C/T
	1.62E-05
	0.08978
	Zm00001d018145
	Presequence protease 2 chloroplastic/mitochondrial

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018147
	Phenylalanine--tRNA ligase alpha subunit cytoplasmic

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018146
	Methionine aminopeptidase 1D chloroplastic/mitochondrial

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d018148
	Cytoplasmic tRNA 2-thiolation protein 1

	
	chr7.S_132632085
	7
	7.03
	136725791
	C/G
	2.40E-06
	　
	Zm00001d020923
	Zinc finger protein

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d020925
	BCR/ABL-regulated protein

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d020926
	AN15

	
	chr8.S_164098720
	8
	8.06
	164990912
	A/C
	4.95E-06
	0.1078
	Zm00001d011953
	Auxin response factor 2

	BLUP data
	chr1.S_222146924
	1
	1.07
	222146924
	C/T
	5.47E-06
	0.1092
	Zm00001d032319
	Splicing factor PWI domain-containing protein 

	
	　
	　
	　
	　
	　
	　
	　
	Zm00001d032320
	Unknown



	
Table S2. The clean reads of RNA-seq data and their mapping ratios
	Sample
	Total reads
	Total mapped
	Mapped ratio

	R-0h
	40138492
	31757125
	79.12%

	R-0.5h
	59506018
	45161847
	75.89%

	R-1.5h
	59418878
	45479188
	76.54%

	R-3h
	45692262
	34133864
	74.70%

	R-6h
	42002100
	31752856
	75.60%

	RC-0h
	44651208
	33304846
	74.59%

	RC-0.5h
	57663994
	43793807
	75.95%

	RC-1.5h
	57731170
	44548513
	77.17%

	RC-3h
	61003842
	45814929
	75.10%

	RC-6h
	42379698
	33074729
	78.04%

	S-0h
	50631858
	40507159
	80.00%

	S-0.5h
	55985810
	44946471
	80.28%

	S-1.5h
	65265720
	51599022
	79.06%

	S-3h
	44721856
	35333559
	79.01%

	S-6h
	43353898
	33970591
	78.36%

	SC-0h
	41423772
	33120569
	79.96%

	SC-0.5h
	60599592
	47560249
	78.48%

	SC-1.5h
	61738392
	37788098
	61.21%

	SC-3h
	42741632
	33843466
	79.18%

	SC-6h
	43875268
	33814163
	77.07%









Table S3. Description of genes with dynamic expression after inoculation between resistant line CIMBL47 and susceptible line SY1035
	gene
	Chr.
	bin
	Description

	Zm00001d039916
	3
	3.04
	Octicosapeptide/Phox/Bem1p family protein

	Zm00001d018019
	5
	5.08
	Putative pentatricopeptide repeat-containing protein

	Zm00001d018024
	5
	5.08
	Auxin efflux carrier component

	Zm00001d011953
	8
	8.06
	Auxin response factor 2

	Zm00001d002262
	2
	2.02
	unknown

	Zm00001d008287
	8
	8.01
	Phenazine biosynthesis PhzC/PhzF protein

	Zm00001d008288
	8
	8.01
	unknown

	Zm00001d002260
	2
	2.02
	Peroxisomal (S)-2-hydroxy-acid oxidase GLO1

	Zm00001d012313
	8
	8.08
	Carbohydrate-binding-like fold
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Figure S1. Distribution of DSI values within the GWAS population under three field trials
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[bookmark: _Hlk30009604]Figure S2. Functional categories of the potential resistance genes revealed by GWAS
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Figure S3. GO term enrichment of DEGs between resistant CIMBL47 (R) and susceptible SY1035 (S) lines.
Enriched GO terms for the comparison of R versus S at 0 (A), 0.5 (B), 1.5 (C), 3 (D), and 6 (E) hpi. Different colors are used to distinguish biological processes, cellular components, and molecular functions. (A) Enriched GO term R-0hpi vs S-0hpi, (B) Enriched GO term R-0.5hpi vs S-0.5hpi; (C) Enriched GO term R-1.5hpi vs S-1.5hpi; (D) Enriched GO term R-3hpi vs S-3hpi; (E) Enriched GO term R-6hpi vs S-6hpi.
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Figure S4. KEGG enrichment of DEGs between the resistant CIMBL47 (R) and susceptible SY1035 (S) lines
Enriched pathway terms for the comparison of R versus S at 0 (A), 0.5 (B), 1.5 (C), 3 (D), and 6 (E) hpi. The size of the dot indicates the number of DEGs in the corresponding pathway, and the color of the dot corresponds to a different q-value range. KEGG: Kyoto Encyclopedia of Genes and Genomes. (A) Enriched KEGG term R-0hpi vs S-0hpi, (B) Enriched KEGG term R-0.5hpi vs S-0.5hpi; (C) Enriched KEGG term R-1.5hpi vs S-1.5hpi; (D) Enriched KEGG term R-3hpi vs S-3hpi; (E) Enriched KEGG term R-6hpi vs S-6hpi.
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Figure S5. Distribution of DEGs across different pathways between the resistant CIMBL47 (R) and susceptible SY1035 (S) lines
Percentages of DEGs were estimated for different pathways for the comparison of R versus S at 0 (A), 0.5 (B), 1.5 (C), 3 (D), and 6 (E) hpi. [image: ]
Figure S6. Dynamic expression patterns of DEGs
(A-D) Four genes expressed at early time points post-inoculation and were down-regulated to their lowest levels of expression at 1.5 hpi in the susceptible line SY1035. (E-G) Three genes were highly expressed in the resistant line CIMBL47 as compared with the susceptible line SY1035 in the early time post inoculation. (H-I) Two genes were highly expressed in the susceptible line SY1035 compared to resistant line CIMBL47.

[image: ]
[bookmark: _Hlk19899768]Figure S7. Validation of DEGs identified by GWAS
(A-H) Genes were highly induced in the resistance line CIMBL47 quickly after pathogen inoculation. (I) Gene showed a “V” expression pattern in the susceptible line SY1035. (J) Gene was highly induced in the resistance line all the time after inoculation. (K-L) Genes were highly induced in the susceptible line all the time after inoculation. 
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Figure S8. Changes in the expression levels of genes encoding proteins related to hormone synthesis and plant hormone signaling pathways 
Every column in the bar chat represents a result of cumulative gene expression involved in the pathway. Different colors refer to distinct gene
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Figure S9. Phenotypes of CIMBL47 and SY1035 half-kernels used in the RNA-seq analysis
(A) Phenotype of resistant line CIMBL47 in the field (left) and indoor inoculation (right). (B) Phenotype of susceptible line SY1035 in the field (left) and indoor inoculation (right). (C) Schematic diagram of inoculation in the lab for RNA-Seq.
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