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Fig 3. Phylogenetic relationships between duplicated regions in the genomes of apomictic Meloidogyne.

The three possible topologies for bifurcating trees separating M. incognita, M. javanica, M. arenaria and their

sexual relative M. hapla are represented as (1), (2) and (3) and their relative observed frequencies are indicated in

the associated pie chart. The frequencies were calculated from the 40 phylogenetic trees containing at least one

monophyletic clade with the 3 apomictic Meloidogyne that were constructed from the concatenated alignments

covering a total of 2,202 protein-coding genes.
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Fig 4. Combinations of topologies observed in trees combining at least two duplicated regions in the 3
parthenogenetic Meloidogyne.

(A) Schematic representation of two duplicated regions each containing 3 collinear genes (a, b and c). (B)
Topologies combining twice the same subclades among (1), (2) and (3), for the two duplicated regions (further
detailed in Fig. 3). (C) Topologies combining two different subclades for the duplicated regions. The relative
frequencies of trees combining twice the same (red) or two different (blue) subclades are indicated in the big
central pie chart. Relative frequencies within the red and blue categories are indicated by small pie charts next to
the corresponding schematic tree. (D) The most frequently observed topology is a combination of subclades (1)
and (2).
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Fig 5: Distribution of the ratio of non-synonymous to synonymous substitutions rates per pair of anchor
genes for M. incognita, M. javanica and M. arenaria.

Histogram displaying the number of pairs of genes having a given Ka / Ks ratio in the three apomictic species M.
incognita, M. arenaria, and M. javanica. Rates of non-synonymous (Ka) and synonymous (Ks) substitutions were
calculated using the Nei-Gojobori method for each pair of anchor genes forming collinear blocks in the three

apomictic species (see Methods). Pairs with a Ka / Ks > 1 indicate genes under positive selection.
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TABLES

Table 1. Size, assembly and gene annotation statistics of Meloidogyne genomes

Species M. incognita* |M. javanica* |M. arenaria®* |M. hapla | M. floridensis
Flow cytometry* (Mb) 189 £15 297 £27 304 £9 NA NA
Assembly size (MDb) 183.53 235.80 258.07 53.60 99.89
N50 (bp) 38,588 10,388 16,462 83,645 3,516
Complete CEG 97% 96% 95% 93% 60%
# genes** 45,351 98,578 103,001 NA NA
# CDS 43,718 97,208 101,269 14,207 49,941
Protein-coding (Mb) (% assembly) 43.7 (23,8 %) |75.2 (31,9 %) [82.2 (32,1 %) |[NA NA
* This study. ** Including non-protein-coding genes NA= information not available
Table 2. Abundance and diversity of transposable elements in Meloidogyne genomes
% genome / Species M. incognita M. javanica M. arenaria M. hapla
Class I: 18.05 18.92 19.20 12.11
LINE: (copy#) 1.57 (2067) 1.52 (3012) 1.53 (3214) 1.31 (513)
LTR: (copy#) 2.93 (3458) 3.49 (5831) 3.6 (6213) 1.84 (677)
PLE: (copy#) 0.03 (53) 0.04 (86) 0.03 (80) 0.05 (13)
SINE: (copy#) <0.01 (30) <0.01 (50) <0.01 (37) <0.01 (5)
DIRS: (copy#) 0.21 (221) 0.29 (412) 0.32 (460) 0.05 (17)
Uncl.: (copy#) 13.3 (25347) 13.57 (37451) 13.71 (39449) 8.86 (5025)
Class II: 10.53 10.02 10.34 5.39
Helitron : (copy#) 2.05 (1588) 2.13 (2774) 2.11 (2755) 1.77 (525)
Maverick: (copy#) 3.62 (100) 3.31(121) 3.51(139) 1.54 (2)
TIR: (copy#) 3.69 (7128) 3.53 (9675) 3.58 (10547) 1.66 (977)
Uncl.: (copy#) 1.17 (3577) 1.04 (4478) 1.13 (5169) 0.43 (363)
Other: cov. 21.41 21.82 21.24 11.65
Total: 49.99 50.76 50.78 29.16
Table 3. MCScanX classification of protein-coding genes in Meloidogyne genome sequences
Species M. incognita M. javanica M. arenaria M. hapla M. floridensis
Total CDS 43,718 97,208 101,269 14,207 49,941
Singleton 3,043 (7.0%) 5,872 (6.0%) 5,937 (5.9%) 7,582 (53.4%) 23,513 (47.1%)
Dispersed 25,964 (59.4%) 78,989 (81.2%) 73,569 (72.7%) 4,891 (34.4%) 25,610 (51.3%)
Proximal 1,026 (2.4%) 2,116 (2.2%) 2,647 (2.6%) 791 (5.6%) 168 (0.3%)
Tandem 1,240 (2.8%) 4,425 (4.6%) 3,484 (3.4%) 853 (6.0%) 638 (1.3%)
WGD / segmental 12,445 (28.5%) 5,806 (6.0 %) 15,632 (15.4%) 90 (0.6%) 12 (~0%)
N50 (kb) 38.6 10.4 16.5 83.6 3.5
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Table 4. Number of pairs of duplicated regions, cumulative size and divergence

Species M. incognita M. javanica M. arenaria

# pairs of duplicated regions 933 581 1648

Cumulative size of duplicated collinear 58.6 (31.8%) 14.8 (6.3%) 59.0 (23.0%)

regions(Mb) (% genome sequence)

% nucleotide divergence |Overall 8.4 (2.5) 7.52.9) 8.2(2.7)

gﬁiﬁﬁ?ﬁﬁ?@cﬂler intergenic 9.7(3.3) 9.0 (4.2) 9.7(3.5)

alignments introns 11.0 (2.8) 10.4 (3.2) 11.1 (2.4)
CDS 4.7(1.7) 6.0 (2.7) 592.4)

Median CDS % divergence (MCscanX) 3.5 3.8 4.1

Median protein % divergence (MCscanX) 2.7 3.7 4

Median Ks 0.1 0.1 0.1

Table 5. Number of trees supporting allelic-like versus homeologs evolutionary relationship for genes in

regions present in 3 or 4 copies per species.

Nb copies Relation M. incognita M. javanica M. arenaria

3 Allele-like 33 trees *** 11 trees *** 19 trees ***
Homeologs 95 trees 80 trees 226 trees

4 Allele-like 3 trees 5 trees NS 6 trees **
Homeologs 1 trees 12 trees 31 trees

*xk P<106, **: P<10”, NS = non-significant, according to a binomial test
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