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Supplementary Figure 1. The density of SNPs and InDels across all chromosomes in soybean.
(A, B) Chromosomes were divided into 10 kb bins, and the number of SNPs (A) and InDels (B) in each bin is visualized
using a heatmap. The colors from green to red represent the numbers of SNPs and InDels from low grade to high.
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Supplementary Figure 2. Haplotype Blocks in the region of 13 clustered genes with significant
GWAS SNPs on chromosome16. Local Manhattan plot and linkage disequilibrium heatmap of 13
clustered genes. Two distinct blocks were detected in this region, and 60 of most significant SNPs are
present in one block which is located between Glyma.16G214200 and Glyma.16G214300. Horizontal
red dashed lines indicate the genome-wide significant threshold.
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Supplementary Figure 3. Haplotype analysis of Glyma.16g213700. H:haplotype; R: Resistant; S:
Susceptible; D1:Deletion type 1; TIR:Toll/interleukin-1 receptor; NBS:nucleotide-binding site.
LRR:leucine-rich repeat domin; C-JID: C-terminal jelly roll/Ig-like domain.
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Supplementary Figure 4. Haplotype analysis of Glyma.16g213800. H:haplotype; R: Resistant; S:
Susceptible; D1:Deletion type 1; TIR:Toll/interleukin-1 receptor; NBS:nucleotide-binding site.
LRR:leucine-rich repeat domin.
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Supplementary Figure 5. Haplotype analysis of Glyma.16g213900. H:haplotype; R: Resistant; S:
Susceptible; D1:Deletion type 1; TIR:Toll/interleukin-1 receptor; NBS:nucleotide-binding site.
LRR:leucine-rich repeat domin.
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Supplementary Figure 6. Haplotype analysis of Glyma.16g214100. H: haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; TIR: Toll/interleukin-1 receptor; NBS: nucleotide-binding site;
LRR: leucine-rich repeat domin; C-JID: C-terminal jelly roll/Ig-like domain.
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Supplementary Figure 7. Haplotype analysis of Glyma.16g214500. H: haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; TIR:Toll/interleukin-1 receptor; EFh: EF-hand domain.
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Supplementary Figure 8. Haplotype analysis of Glyma.16g214529. H: haplotype; R: Resistant; S:

Susceptible; D1: Deletion type 1; C-JID: C-terminal jelly roll/Ig-like domain; Transmembrane:
Transmembrane domain.
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Supplementary Figure 9. Haplotype analysis of Glyma.16g214557. H: haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; LRR: leucine-rich repeat domin.
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Supplementary Figure 10. Haplotype analysis of Glyma.16g214585. H: haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; TIR: Toll/interleukin-1 receptor; NBS: nucleotide-binding site.
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Supplementary Figure 11. Haplotype analysis of Glyma.16g214613. H: haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; BolA: BolA-like protein 2.
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Supplementary Figure 12. Haplotype analysis of Glyma.16g214641. H: haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; Nucleoplasmin core: Nucleoplasmin core domain.
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Supplementary Figure 13. Haplotype analysis of Glyma.162214669. H:haplotype; R: Resistant; S:

Susceptible; D1: Deletion type 1; TIR: Toll/interleukin-1 receptor; NBS: nucleotide-binding site;
LRR: leucine-rich repeat domin.
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Supplementary Figure 14. Haplotype analysis of Glyma.16g214700. H:haplotype; R: Resistant; S:
Susceptible; D1: Deletion type 1; TIR: Toll/interleukin-1 receptor.
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Supplementary Figure 18. Sequencing peaks of the Glyma.16G214300 from lines Williams 82
and 3800. Wm82 a4 vl: reference genome annotation Wm82.a4.v1 version. Williams 82: Control
group. 3800: EMS-induced Williams 82 mutant, the Glyma.16G213800 is mutated.
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Supplementary Figure 20. Sequencing peaks of the Glyma.16G214300 from lines 4800 and 5000.
Wm82 a4 vl: reference genome annotation Wm82.a4.v1 version. 4800: EMS-induced Williams 82
mutant, the Glyma.16G214800 is mutated. 5000: EMS-induced Williams 82 mutant, the

Glyma.16G215000 is mutated.
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Supplementary Figure 21. Sequencing peaks of the Glyma.16G214300 from lines 5100 and 5300.
WmS82 a4 vl: reference genome annotation Wm82.a4.v1 version. 5/00: EMS-induced Williams 82
mutant, the Glyma.16G215100 is mutated. 5300: EMS-induced Williams 82 mutant, the

Glyma.16G215300 is mutated.
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Supplementary Figure 22. Sequencing peaks of the Glyma.16G214300 from lines 5400.
Wm82 a4 vl: reference genome annotation Wm82.a4.v1 version. 5400: EMS-induced Williams 82
mutant, the Glyma.16G215400 is mutated.
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Supplementary Figure 23. Domain analysis of candidate genes. TIR: Toll/interleukin-1 receptor;
NBS: nucleotide-binding site; LRR: leucine-rich repeat domin; C-JID: C-terminal jelly roll/Ig-like
domain; BSP: Basic Secretory Proteins; EFh: EF-hand domain; Transmembrane: Transmembrane
domain; BolA: BolA-like protein 2; Nucleoplasmin core: Nucleoplasmin core domain.
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Supplementary Figure 24. Phylogenetic analysis of complete and truncated proteins encoded by
candidate genes. TN: Proteins exclusively harboring Toll/interleukin-1 receptor (TIR) and
nucleotide-binding site (NBS) domains.
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