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Supplementary Fig. S1. A ML phylogeny of 50 taxa used to fix the tree topology in the BEAST analysis of
rhizobial Paraburkholderia. The phylogeny was inferred with IQ-TREE [Nguyen et al 2015] using amino acid
sequences of 63 conserved core loci. The individual gene sequence alignments were generated from the
whole genome sequences using the UBCG pipeline [Na et al., 2018], manually selected based on the
completeness of the sequences, and concatenated using FASconCAT-G [Kiick and Meusemann, 2010].
Accession numbers for genome sequences appear in parenthesis. The phylogeny included beta-rhizobia,
enterobacteria, alpha-rhizobia and cyanobacteria strains for either tree-calibration or outgroup purposes.
Branch support was inferred from 1,000 UFBoot [Hoang et al., 2018] and SH-aLRT tests [Guindon et al.,
2010]. The UFBoot values appear on the left of each pair of the support values. The scale bar indicates the
number of amino acid changes per site.
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Supplementary Fig. S2. A dated ML phylogeny generated using the ‘chronopl’ function (with A = 0) from the
Ape package using R (4). The phylogeny represents the phylum Pseudomonadota and was inferred from the
nucleotide sequences of 92 genes extracted from the genome sequences of 809 taxa largely distributed
across genera in the Alpha- and Betaproteobacteria.The phylogeny was rooted with a few taxa from the
phylum Acidobacteria. The same dataset was used by Rahimlou et al (2021). The blue and red stars indicate
the nodes whose dates were fixed for calibration purposes, i.e., the divergence of the phyla
Pseudomonadota (Hydrobacteria) and Acidobacteria (Terrabacteria), and the divergence of the lineage
Alphaproteobacteria and lineage Betaproteobacteria-Gammaproteobacteria, dated at 3540-2830 Ma
(blue star) and 2928-2154 Ma (red star), respectively [Supplementary Table S1]. The nodes marked with
solid circles indicate major taxonomic groups which were supported by high ultrafast bootstrap values in 1Q-
TREE [Nguyen et al., 2015]. Red, purple and green solid circles indicate the nodes of the classes
Alphaproteobacteria, Betapreoteobacteria and Gammaproteobacteria, respectively. The colour of the taxon
names of these three classes corresponds to that of the mentioned circles. The blue circle indicates the
divergence of Betaproteobacteria and Gammaproteobacteria. Genome accession numbers for the taxa in
this phylogenetic tree are provided at https://figshare.com/s/bda511ccb0470957d3ed.
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Supplementary Fig. $S3. A ML phylogeny constructed using the All Paraburkholderia dataset with 263 taxa. The
phylogeny was inferred from an amino acid sequence alignment of 92 conserved core loci extracted from the

genome sequences using the UBCG pipeline [Na et al.,

2018], and their sequences concatenated using

FASconCAT-G [Kiick and Meusemann, 2010]. Genome accession numbers are included in the titles of the isolates.
This phylogeny was also used for the ASR analysis. Branch support was inferred from 1,000 UFBoot [Hoang et al.,

2018] and SH-alLRT tests [Guindon et al.,

2010]. The phylogeny was rooted with the lineage containing

Caballeronia, Pararobbsia and Robbsia species. The scale bar indicates the number of amino acid changes per

site.
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Supplementary Fig. S4. A ML phylogeny inferred from the Paraburkholderia species dataset with 96
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taxa. The dataset consisted of nucleotide sequences of the 92UBCG-loci. The (type) strains of type
species of other genera of Burkholderia sensu lato (i.e., Caballeronia glathei DSM 500147 [Dobritsa et
al., 2016], Burkholderia cepacia ATCC 254167 [Yabuuchi et al., 1992], Trinickia symbiotica JPY3457
[Estrada-de los Santos et al., 2018], Mycetohabitans rhizoxinica HKI 4547 [Estrada-de los Santos et al.,
2018], Pararobbsia alpina LMG 28138 [Lin et al.,, 2020; Weber and King, 2017] and Robbsia
andropogonis LMG 21297) [Lopes-Santos et al., 2017] were used for outgroup purposes, with the
phylogeny rooted with R. andropogonis LMG 2129". Branch support was inferred from 1,000 UFBoot
[Hoang et al., 2018] and SH-alLRT tests [Guindon et al., 2010]. UFBoot values appear on the left of each
pair of support values. Only support higher than 70% is indicated. The scale bar indicates the number of
amino acid changes per site. Genome accession numbers for the taxa in this phylogeny are mentioned
in other phylogenies (Supplementary Figs S3 and S$5-57).
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Supplementary Fig. S5. A timeline of rhizobial Paraburkholderia species and strains generated from the
divergence times estimated using the chronopl function in APE. The dated phylogeny was inferred from the
modified or second version of the rhizobial Paraburkholderia dataset with 55 taxa, using the amino acid
sequence alignments of 63 core loci extracted from the whole genome sequences using the UBCG pipeline
[Na et al.,, 2018]. The dated phylogeny also included enterobacteria, alpha-rhizobia, mycobacteria and
cyanobacteria for outgroup and calibration purposes. The stars on the nodes indicate the calibration points.
The green star indicates the divergence of Hydrobacteria and Terrabacteria [Supplementary Table S1]. The
blue star indicates the divergence of Actinobacteria and Cyanobacteria [Supplementary Table S1].
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Supplementary Fig. S6. A ML phylogeny of 55 taxa inferred with IQ-TREE [Nguyen et al 2015] using the
second version of the Rhizobial Paraburkholderia dataset. The dataset contained nucleotide sequence
alignments of 63 core loci extracted from the whole genome sequences using the UBCG pipeline [Na et al.,
2018]. The 63 locus sequence alignments were manually selected based on the completeness of the
sequences, and was concatenated using FASconCAT-G [Kick and Meusemann, 2010]. Branch support was
inferred from 1,000 UFBoot [Hoang et al., 2018] and SH-aLRT tests [Guindon et al., 2010]. The phylogeny was
rooted with Terrabacteria. The scale bar indicates the number of nucleotide changes per site. This phylogeny

was also used for the molecular dating analysis shown in Supplementary Fig. S5.
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Supplementary Fig. S7. A ML phylogeny of 55 taxa inferred with IQ-TREE [Nguyen et al 2015] using the
second version of the Rhizobial Paraburkholderia dataset. The dataset contained amino acid sequence
alignments of 63 core loci extracted from the whole genome sequences using the UBCG pipeline [Na et al.,
2018]. The 63 gene sequence alignments were manually selected based on the completeness of the
sequences, and was concatenated using FASconCAT-G [Kick and Meusemann, 2010]. Branch support was
inferred from 1,000 UFBoot [Hoang et al., 2018] and SH-aLRT tests [Guindon et al., 2010]. The phylogeny was
rooted with Terrabacteria. The scale bar indicates the number of amino acid changes per site. This phylogeny

was also used for the molecular dating analysis shown in Supplementary Fig. S5.
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Supplementary Fig. S8. A nodACD ML phylogeny constructed with IQ-TREE based upon amino acid
sequences. The phylogeny largely included beta-rhizobia, as well as representative strains or species
for the putative nodulation loci clusters observed in alpha-rhizobia. The species in blue and red font
are rhizobial Paraburkholderia species native to South/Central America and South Africa,
respectively. The phylogeny was rooted at mid-point. Branch support was inferred from 1,000
UFBoot [Hoang et al., 2018] and SH-aLRT tests [Guindon et al., 2010]. UFBoot values are on the left
of each pair of support values. The scale bar indicates the number of amino acid changes per site.
The type strains are indicated with a superscript T. Genome accession numbers for the taxa in this
phylogenetic tree are provided at https://figshare.com/s/bda511ccb0470957d3ed.
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Supplementary Fig. $9. A ML phylogeny of the phylum Pseudomonadota (Supplementary Fig. S2) showing the

lineages which include rhizobia and the ancestral state reconstruction (performed using MrBayes Ancestral
States in R) of the genetic predisposition to harbor nodulation loci.. The diagram illustrates that the MRCA of
the rhizobial nodulation function emerged within the Bradyrhizobium lineage before 348 Ma (date estimated
in this study, Table 1), as indicated by the pie in a red circle and the dashed vertical line. The pies at the nodes
indicate the estimated probabilities of the binary nodulation states. The coloured solid triangles on the
phylogenetic tree represent lineages with the ability to nodulate legumes. Zoomed-in topologies of these
lineages are shown in corresponding colours, with the exception of small lineages
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Supplementary Fig. $10. A dated phylogeny of nodACD genes showing the original host legumes of
mostly rhizobial Paraburkholderia. The phylogeny is the same as the one in Fig. 3, with the exception
that it shows the original host legumes of all beta-rhizobia included. The species in blue and red font
are rhizobial Paraburkholderia species native to South/Central America and South Africa, respectively.
Whereas species in black font are non-Paraburkholderia rhizobial species. Divergence dates are shown
at the nodes.



