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Figure S1. Nucleotide diversity (8171) in NBS-encoding genes in comparison
to non-NBS-encoding genes across the three sorghum groups.
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Figure S2. Proportion of NBS-encoding genes with LRR domains
that are under balancing selection, not under selection or under
purifying selection.
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Figure S3. Diversity (611) of NBS-encoding genes with increasing
numbers of LRR domains across sorghum groups
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Figure S4. Difference in nucleotide diversity between genes under
selection in comparison to genes not under selection in the different
NBS-encoding gene types. The numbers in brackets indicate the total
number of genes included in the comparison for each gene type.
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Figure S5. Nucleotide diversity levels (617) in the genomic
region surrounding a selective sweep on SBI-05, including a
candidate gene for anthracnose resistance [1].
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Figure S6. Nucleotide diversity levels (01) in the genomic region ——Pi - improved

surrounding a selective sweep on SBI-07, including a candidate
domestication gene (Ra3) [2] and a disease resistance gene (NLX).
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Figure S7. Proportion of NBS-encoding genes with large effect
SNPs across groups and selection types



5 *kk

-log10P

Figure S8. A summary of the results of a chi-square test to determine whether the
number of genes flanking NBS-encoding genes (within 100kb) located in the
upper and lower 5% tail of the empirical distribution of 3 different population statistics
(pi: 811, Tajima’s D and FsT) differ significantly from that expected by chance
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Figure S9. Phylogenetic relationships of NBS-encoding genes from sorghum, rice and

maize; a simplified neighbor-joining tree colour-coded as follows: NBS-encoding genes

specific to rice in blue, specific to sorghum in green and specific to maize in red; cross-
species gene families in yellow.



Figure S10. Phylogenetic trees of NBS-encoding genes from maize. A. Colour-
coded by chromosome, chr 1: yellow, chr 2: dark blue, chr 3: light blue, chr 4.
light green, chr 5: dark green, chr 6: red, chr 7: orange, chr 8: pink, chr 9:
purple, chr 10: brown. B. Colour coded by presence or absence of LRR
domain, green and black respectively, with gene letter codes indicated.



Figure S11. Phylogenetic trees of NBS-encoding genes from rice. A. Colour-coded
by chromosome, chr 1: yellow, chr 2: dark blue, chr 3: light blue, chr 4: light green,
chr 5: dark green, chr 6: red, chr 7: orange, chr 8: pink, chr 9: purple, chr 10: brown,
chr 11: grey, chr 12: black. B. Colour coded by presence or absence of LRR domain,
green and black respectively, with gene letter codes indicated.



Figure S12. NBS-encoding gene families in common across species (Zm: Zea mays;
Sh: Sorghum bicolor; Os: Oryza sativa) at a 70/70 similarity/coverage threshold
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Figure S13. Proportion of cross species (Sb/Zm, Os/Sb/Zm and Os/Sb) NBS-
encoding gene families in comparison to sorghum specific gene families for
genes under purifying or balancing selection or under no selection.
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Figure S14. Percentage of genes in multi-gene families across different nucleotide
similarity and gene coverage thresholds in sorghum. Numbers above each column
indicate the total number of gene families identified at each threshold.
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Figure S15. Comparison of gene family genome-wide distribution
across thresholds in sorghum
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Figure S16. Diversity (811) of NBS-encoding genes across the three
sorghum groups within paralogous multi-gene family versus singletons.
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Figure S17. Comparison of Ka:Ks ratio in NBS singleton genes
and multi-gene families across genotype groups in sorghum
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Figure S18. The occurrence of the ten NBS-encoding novel genes

across the three S. bicolor groups, in addition to S. propinquum.
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Figure S19. % of genes in multi-gene families across different nucleotide
similarity/coverage thresholds and across species (Os: Oryza sativa; Zm: Zea
mays; Sh: Sorghum bicolor)
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Figure S20. Proportion of NBS gene clusters syntenic across species
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Figure S21. The proportion of syntenic gene clusters with species-specific
gene families
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Figure S22. Gene tree for Sb08g005620 constructed using the neighbor-joining
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with null alleles highlighted



# NBS genes # singleton # clusters Average #

in clusters NBS genes genes/cluster

SBI-01 6 12 3 2
SBI-02 45 10 13 3.46
SBI-03 5 11 2 2.5
SBI-04 0 8 0 0
SBI-05 98 11 19 5.16
SBI-06 10 6 3 3.33
SBI-07 18 11 5 3.6
SBI-08 35 10 12 2.92
SBI-09 9 8 3 3
SBI-10 12 6 5 24
Unassigned 0 15 0 0

Table S2. Details of the number of NBS-encoding genes per chromosome in sorghum; the
number of NBS-encoding genes in gene clusters, the number of singleton NBS-encoding
genes, the number of clusters and the average number of genes/cluster.



Input file ML statistic ML statistic DF Likelihood P value

(selection) (neutral) ratio statistic
1 388.514 340.273 17 96.482 3.97337E-13
2 365.501 340.235 17 50.532 3.49119E-05
3 362.123 340.157 17 43.932 0.0003505

Table S3A. Maximume-likelihood analysis of nucleotide polymorphism in a subset of
17 NBS-encoding candidate genes for domestication and improvement to determine
whether a model of neutral or adaptive evolution best explained the patterns of
nucleotide polymorphisms. The candidate genes were run 3 times with 38 neutral
genes used for comparison in each run.

Input file ML statistic ML statistic DF Likelihood P value

(selection) (neutral) ratio statistic
1 494.632 452.323 23 84.600 5.62531E-09
2 496.839 452.303 23 89.072 1.017E-09
3 488.317 452.261 23 72112 5.71499E-07

Table S3B. Maximume-likelihood analysis of nucleotide polymorphism in a subset of
23 NBS-encoding candidate genes for domestication and improvement to determine
whether a model of neutral or adaptive evolution best explained the patterns of
nucleotide polymorphisms. The candidate genes were run 3 times with 38 neutral
genes used for comparison in each run.
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Inbreds
% large effect SNPs 2.17 2.05 5.22
% frame-shifting indels 16.06 18.02 23.12

Table S4. The proportion of occurrence of large effect SNPs and frame-
shifting indels in NBS-encoding genes in the three sorghum groups.
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Novel gene ID name Hmm Acc  Bit score E-value

novel_seq4_GLEAN_10000216 NB-ARC PF0O0931.17 494 2.50E-13
novel_seq4_GLEAN_10000356 NB-ARC PF00931.17 73.2 1.40E-20
novel_seq4 GLEAN_10000227 NB-ARC PF00931.17 37.6 9.80E-10
novel_seq4_GLEAN_10000048 NB-ARC PF00931.17 50.8 9.10E-14
novel_seq4_GLEAN_10000166 NB-ARC PF00931.17 80.3 9.30E-23
novel_seq4_ GLEAN_10000235 NB-ARC PF0O0931.17 87.1 8.10E-25
novel _seq4 GLEAN_10000082 NB-ARC PFO0931.17 79 2.30E-22
novel_seq4_GLEAN_10000337 NB-ARC PF0O0931.17 45.6 3.50E-12
novel_seq4_GLEAN_10000320 NB-ARC PF00931.17 157.4 3.10E-46
novel_seq4_GLEAN_10000250 NB-ARC PF00931.17 44.7 6.50E-12

Table S5. List of novel NBS-encoding genes identified previously [3], with details of
the scores and e-values to PFAMO00931.
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Downy mildew resistance 1 1
Drechstera leaf blight resistance 1 1 2
Ergot resistance 6 17
Grain mold resistance 5 4 2 11
Milo disease resistance 1 1
Resistance to anthracnose 1 4 1 8 14
Rust resistance 1 2 4 5 12
Target leaf spot resistance 1 2 3
Zonate leaf spot resistance 1 1 3 5
Grand Total 7 2 3 12 1 6 1 4 4 8 7 66

Table S6. Summary of 9 fungal pathogen disease resistance traits identified across 12

studies
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