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Figure 2.

Figure 2. Diversity of IDs and domain architectures. a) UpSet
intersection of IDs in the pan-NLRome, the Col-0 reference accession and
19 other Brassicaceae. The number of IDs in each set is indicated
between parentheses at the lower left. Set intersections shown on the
bottom. b) ID analysis. IDs known for A. thaliana in black and IDs newly
described for A. thaliana in light grey. Asterisks indicate IDs not found in
other Brassicaceae. Numbers next to y-axis indicate ratio of paired NLRs
among ID containing NLRs. c) Cumulative size contribution to the pan-
NLRome (y-axis) of each of the 97 size sorted domain architectures (x-
axis). d) UpSet intersection plot of architectures shared between pan-
NLRome, A. thaliana reference- and 19 other Brassicaceae. e) 38
architectures with at least two representatives and not found in the Col-0
reference. Asterisks indicate 20 architectures not found in 19
Brassicaceae family genomes or the A. thaliana Col-0 reference.
Numbers next to y-axis shows fraction of paired NLRs. f) Number of
known and novel architectures containing the 27 overlapping
Brassicaceae IDs (see a). “a” and “b” to the right of the bars indicate
putative IDs 26,27 (see also Supplementary Table 2).
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Figure 3. OG sizes, saturation, and distribution of core-, shell- and cloud-
NLRs. a) OG size distribution for TNLs (yellow), NLs (green), CNLs (blue), RNLs
(purple), and all NLRs (grey dashed line). The vertical lines at x=13 and x=51
differentiate cloud, shell and core. b) Saturation of the pan-NLRome. The blue
boxes show the percentage of the pan-NLRome that can be recovered when
randomly drawing a fixed number of accessions (1000x bootstrapping). The
horizontal dashed line indicates where 90% of the pan-NLRome is found. The
green boxes shown for each subset of drawn accessions indicate the average size
of undiscovered orthogroups. The vertical dashed line indicates that 95% of the
pan-NLRome can be recovered with 38 accessions. c) OG-type specific
distribution of NLR classes in the cloud (dark blue), the shell (grey), and the core
(olive green), and the relative fraction (numbers in the bars). d) OG-type specific
distribution of paired and unpaired NLRs, and NLRs with and without IDs in the
cloud (dark blue), the shell (grey), and the core (olive green), and the percentage
(numbers in the bars).

Figure 3.
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Figure 4.
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Figure 4. Genomic location of NLR genes in the reference assembly. The five
A. thaliana chromosomes are shown as horizontal bars with centromeres in red.
Reference NLRs are shown as black line segments. Text labels are shown only for
functionally defined Col-0 NLRs. Anchored OGs found in at least 10 accessions
are shown below each chromosome. Anchored OGs with paired NLR members are
shown in orange, while remaining anchored OGs are shown in blue.
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Figure 5.

Figure 5. Population genetic statistics across the Pan-NLRome. a) Nucleotide
diversity distribution grouped by orthogroup type and NLR class. Nucleotide
diversity was defined as average pairwise nucleotide difference normalized to the
number of sites in the respective orthogroup. b) Nucleotide diversity distribution
grouped by domain type and NLR class. Sites of each orthogroup annotated with
the same domain were aggregated. Type C within class NL occurs where a
minority of OG members had an identifiable CC-domain. c) Haplotype diversity
distribution grouped by orthogroup type and NLR class. Haplotype diversity was
defined as average pairwise haplotype differences. A value of 1 indicates a high
chance of finding two different haplotypes for two randomly chosen sequences of a
given orthogroup. d) Tajima’s D (a measure of genetic selection) distribution
grouped by orthogroup type and NLR class. RNL orthogroups are not shown
because of the low number of orthogroups showing this class.
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Figure 6.

Figure 6. Positive selection landscape of the Pan-NLRome. (a-e) Ratio of
different positive selection classes grouped by NLR class (a), orthogroup type (b),
presence of a non-canonical domain (c), presence of a paired NLR (d) or NLR
subclasses (e). An orthogroup was considered if at least one positive selected site
of a given class was detectable. (f-h) Ratio between orthogroups showing constant
(f), pervasive (g) or episodic (h) selection or no selection grouped by annotated
protein domains.
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Figure 7.

Figure 7. Population genetics of different OG classes grouped by known
resistances and pairs. a) Nucleotide diversity distributions by functional class
according to pathogen type to which they provide resistance. b) Correlation of
Tajima's D values in sensor/executor and control pairs. c) Maximum-likelihood
phylogenetic trees of two OGs 90.1 and 130.1, which form a sensor/executor pair
62 (100 bootstrap support indicated at major nodes). Scale bar refers to
substitutions per site. Lines connecting the trees denote same accession.
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