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Supplementary Methods

Constructing the Tree of Life

To construct a representative Tree of life, we used the TimeTree database (1) and the NCBI
taxonomy database (2). For all major clades of bacterial, archaeal, and eukaryotic domains, non-
redundant representative species were selected, ensuring that (i) the minimum splitting time for
any pair of taxa is = 65 million years, (ii) their annotated proteome sequences are available in NCBI
genome database (3) and (iii) proteome-scale domain assignment data are available in Pfam (4).
This analysis rendered 188 representative organisms covering 56 major bacterial, archaeal, and
eukaryotic clades (Data S1). Note that phylogenetic analyses often assign parasitic and symbiotic
organisms that have experienced reductive evolution as the earliest diverging clades of their
corresponding kingdoms of life. Examples include Nanoarchaeum equitans, an obligate symbiont,
assigned as the earliest diverging archaea (5-7), and parasitic Excavates assigned as one of the
earliest diverging eukaryotes (8, 9). While these organisms were included in our representative set
of organisms, the expansion of proteomes and chaperones has been analyzed for free-living

organisms only.

The TimeTree Database comprises phylogenetic relationships, as well as literature-based
annotations of predicted emergence times (Million Years Ago, MYA, from now) for > 50,000
species. Using this database, a Tree of Life (ToL) was constructed in which leaves represent the
extant clades (e.g., Mammalia, which comprises three representative organisms: human, cat, and
mouse). The tree’s root comprises the Last Universal Common Ancestor (LUCA), and the nodes
represent the hypothetical ancestors. Branch lengths represent the divergence time of the different
clades. One representative species from each of our 56 phylogenetic clades was chosen, and this
species set was submitted to the TimeTree Database to extract a ‘core-tree’ for their original tree.
The obtained tree topology was manually adjusted to depict the emergence of eukaryotes from
Asgard archaea and Alphaproteobacteria by an endosymbiosis event. The branch lengths
represent the evolutionary divergence times as documented in TimeTree, and were used as proxies

of the order of divergence to plot the proteome parameters.
Capturing proteome expansion

Proteome size and median protein length in the proteome. Annotated proteome sequences of
the 188 representative organisms were obtained as FASTA-format files from the NCBI genome
database (3). For each organism, we used Biopython v1.75 package to compute the total number
of proteins in the respective proteome, and the length of each protein. These protein lengths were
used to derive the median protein length for each organism (Data S2).
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Multi-domain proteins in the proteome. Proteome-scale domain annotations of each of the 188
representative organisms were obtained from Pfam (4). In Pfam, the established profile HMMs of
known domain families (Hidden Markov Models, probabilistic models used for the statistical
inference of homology) are searched against the protein sequences, to find all instances of that
domain. A statistical significance score (the probability that the prediction is a random hit) is
assigned to each predicted instance based on the sequence similarity with the profile HMM. Any
domain assigned with p < 107° significance were considered for further analysis. Overall, in these
188 representative organisms, we identified 7694 domain families, which amounts to roughly 43%
of all annotated domain families (17836 families) in Pfam 32.0, September 2018 release. For each
species, the number of proteins comprising <3 and those comprising 23 Pfam-annotated domains
were counted (Data S2).

Number of unique fold types and fold-combinations. In general, sequence homologies between
different domain families show that they can be clustered into independently evolved lineages
(meaning, members of different lineages do not exhibit any detectable sequence homology). Two
databases, Pfam (10) and ECOD (11) perform this clustering considering sequence and structural
similarities among domain families as the benchmark. In Pfam, these independently evolved super-
families are remarked as Clans (10). In ECOD, this clustering is hierarchical (from bottom to top:
F-group, T-group, X-group, and top hierarchy) and the independently evolved lineages are termed
as the X-groups (11). For each of the 188 proteomes, we mapped the Pfam-assigned domains to
the Pfam- Clans as well as to the ECOD X-groups. The 7694 domain families were mapped to 554
unigue Clans, and to 976 X-groups, covering 88% of all annotated Clans (629 Clans in Pfam 32.0),
and 42% of all annotated ECOD X-groups (2316 X-groups, ECOD v20191115). The numbers of
unique Clans, or X-groups, identified in a given proteome were considered as a measure of the

number of unique fold types present in a given organism (Data S3).

This analysis further allowed us to count the vectorial combinations (AB # BA) of Clans / X-groups,
from N- to C-terminal, present in a given protein. The total number of Clan / X-group combinations
present in the proteome represents the total number of unique fold-combinations present in the
respective organism. The 554 Clans and 976 X-groups included in our work yielded to 15463 X-
group combinations and 16538 Clan combinations respectively (Data S4, S5).

Proportion of beta-superfolds in the proteome. To capture the proportion of beta-structures in
the proteome, for each representative organism, we identified how many proteins in the proteome
are annotated as belonging to all-beta folds, and what fraction of the entire proteome they
represent. All beta structures assigned under ECOD top hierarchies beta-barrel, beta meander,
beta-sandwich, beta duplicates or obligate multimers, and beta complex topology were considered
in the analysis (Data S6).
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Repeated sequences in the proteome. To capture the abundance of repeated sequences in the
proteome, the 188 representative proteomes were scanned by T-REKS repeat-identifier program
(12). All repeats that are larger than a ‘foldon’ unit (~20 aa) (13), and exhibit = 90% sequence
similarity were considered for further analysis (Data S7). Summing the lengths of all the identified
repeats, we derived the total length of repeated sequences in each proteome, and what fraction of
the total proteome length it covers (total repeat length normalized by the sum of all protein lengths,
Data S2).

Expansion of domain lengths. To examine the expansion of domain lengths, we first identified
38 distinct folds that are conserved across the ToL, including parasites and symbionts (Data S3).
Proteins harboring these X-groups were detected in the representative organisms and the
respective domain lengths, as annotated in Pfam, were computed. For each organism, these
lengths were pulled together and the average domain length was derived (Data S2).

Expansion of domain-flanking regions. For each protein harboring an X-group conserved across
the ToL, we used the Pfam-annotated location of the protein domain in the primary sequence to
measure the lengths of C- and N-termini segments, and inter-domain linkers. For each organism,
the lengths of these domain-flanking regions were pulled together to obtain the average (Data S2).

Predicted proportion of aggregation-prone proteins in the proteome. To capture the
proportion of aggregation-prone proteins in the proteome, for each representative organism, we
identified how many proteins in the proteome comprise = n ‘aggregation hotspots’, where n is an
integer. An ‘aggregation hotspot’ was defined as a ‘poorly soluble’ protein segment of =5 aa length,
with solubility predicted from the protein’s sequence using CamSol v2.1 (14). The CamSol method
yields the solubility profile of a protein: a solubility score is assigned to each amino acid in a way
that regions with scores >1 denote ‘highly soluble’ regions, while scores <-1 reflect ‘poorly soluble’
ones. For each of the 188 representative organisms, we computed the percent of proteins in the
proteome that comprises 2 n ‘aggregation hotspots’, for 2 < n < 20 (Data S8). Note that the CamSol
method does not take structural information into account, which means at least for globular
proteins, the predicted poorly soluble regions might reside in the hydrophobic core of globular

proteins (14).

Intrinsically disordered regions in the proteome. To capture the expansion of intrinsically
disordered segments, we identified the disordered segments of each protein in the proteomes of
our species set by luPred2A that exploits the idea that in disordered regions amino acid residues
form fewer energetically favorable contacts than residues in ordered regions (15). IlUPred2A does
not rely on any information besides the amino acid sequence and is therefore suitable for predicting
disorder in large protein datasets. The disorder status of each amino acid site is represented by a
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probability score; any amino acid site associated with > 0.5 probability score was assigned as
intrinsically disordered. Disorder is, however, a property of segments rather than residues, and thus
segments of 220 aa long were analyzed. Presented here are the results for 2100 aa segments
(Data S9) yet other thresholds yielded similar results. The percent of proteome length that is
disordered was subsequently derived (sum of the lengths of all = 100 aa disordered segments
multiplied by 100, divided by the sum of lengths of all proteins).

Capturing chaperones in the proteome

To determine the evolutionary appearance and expansion of the core-chaperone (HSP20, HSP60,
HSP70, HSP90, and HSP100), and co-chaperone families (HSP10/GroES, JDP/HSP40, HSP110,
GrpE, Bag, Fes, Hip, Hop, Chip, Tom70, Cyp40, FKBP52/51, PP5, Unc45, Cdc37, P23, Ahal,
Sgtl, Pihl, Tahl, and Tscl/2 heterodimer) we identified their occurrences in the 188 representative

organisms, using two complementary methods.

Identifying chaperones by BLAST-search. Chaperone family proteins were manually curated
from the UniProt (16) annotated proteomes of model organisms (Escherichia coli and
Saccharomyces cerevisiae). These protein sequences were then used as queries to find
orthologous sequences in the other organisms by a comprehensive protein-protein BLAST (17).
BLAST hits associated with 50% sequence coverage and < 107° e-values (18) were manually

inspected to extract the ‘true-positive’ chaperone family members.

Identifying chaperones by characteristic domain combinations. The second method involved
manually looking into the Pfam-assigned domain combinations of annotated chaperones. For
instance, bacterial HSP20s (e.g., IbpA protein in E. coli) predominantly comprise a single HSP20
domain, whereas chordate HSP20s (e.g., HSPB6 protein in H. sapiens) often comprise an
additional N-terminal alpha-crystallin domain. For each chaperone family, we investigated their
domain organization in Pfam and constructed a library of domain combinations (occurrence of the
domain of interest with other domains in annotated proteomes). This library comprised any
combination that Pfam reports in at least 10 different sequences. We searched these combinations
in the 188 representative proteomes. Any protein comprising any of these domain combinations
was assigned to be a member of that core-chaperone family. This analysis excluded eukaryote
specific HSP110 co-chaperone family that is composed of two HSP70 domains, and thus cannot
be distinguished from HSP70s that comprise two HSP70 domains. In this case, specific hallmark
sequences in the linker and the more variable C-terminal domain of HSP110 that differ from HSP70

were used in BLAST searches.

The two complementary methods rendered an identical number of chaperone gene copy-numbers
in each organism, reflecting the robustness of the overall approach (Data S10).
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Phylogenetic analysis

Multiple sequence alignments (MSAs) were generated using Muscle v3.8.31 (19). The alignments
were manually curated and gap-majority columns were trimmed using trimAl v1.330 (20). Only for
HSP20, alignments were collected from EggNOG database (21), and were manually curated.
These alignments were filtered by removing all sequences that are more than 80% identical (usually
redundant sequences) and those that are less than 30% identical (usually interferes with rooting
by creating extremely long branches) were removed using T-coffee (22). Maximum likelihood
phylogenetic trees were generated by MEGA X (23), using JTT distance matrix and NJ/BioNJ initial
tree. Phylogenetics trees are provided in Table S1. To date the emergence of individual chaperone
families, the protein trees were manually compared with the ToL to assign the node of emergence

and possible HGT events.
Relative mRNA abundance of core- and co-chaperones

To quantify the variation in chaperone gene-expression across the ToL, genome-scale RNA-seq
data of prokaryotic/eukaryotic cells/tissues were collected from various resources. Only samples
not subjected to stress or genetic modifications, and processed expression data, were considered
(where the abundance of mRNA transcripts is provided as TPMs, transcripts per million). Data for
metazoans, chordates, plants, and green alga were collected from Bgee (24) and Expression Atlas
(25). Data for free-living prokaryotes and pathogenic bacteria were collected from a comparative
transcriptomic resource (26) and Pathogenex database (27). Data for S. pombe were collected
from YeasTSS database (28). For S. cerevisiae, single-cell RNA-seq expression data were
collected (29). In total, data from 3287 non-redundant RNA-seq experiments were analyzed in our
work, comprising 14 eukaryotes, 13 free-living bacteria, 3 free-living archaea, and 18 pathogenic
bacteria. For each experiment, the sum of the provided TPM values of the core- and the co-
chaperones were divided by the sum of TPMs of ribosomal proteins. The average and standard
deviation over all experiments per given organism were computed (Data S11) and were plotted as
columnsin Fig. 3C. Note thatin Fig. 3C, the mean chaperone expression for all bacterial pathogens
is plotted alongside free-living bacteria, and the numerical values for individual species are provided
as Data S11.

Relative protein abundance of core- and co-chaperones

The abundance of a protein simply means the number of copies of a protein molecule in a cell.
Non-redundant genome-scale abundance data was collected for 11 non-extremophilic model
organisms from PAXdb (30), measured under normal conditions. This database comprises whole
genome protein abundance information across organisms and tissues. Dataset quality was

measured by its proteome coverage and interaction consistency score (ICS). Proteome coverage
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represents what fraction of the entire proteome is included in the abundance dataset. ICS is based
on the assumption that proteins that contribute jointly to a shared function (such as members of a
protein complex) should tend to have roughly similar protein abundance levels. For unicellular
organisms, datasets that cover 240% of the respective proteomes with 23.0 ICS and include =230%
of all core- and co-chaperones identified in the respective organism, were selected for analysis.
For multicellular organisms, tissue-specific data was collected. Datasets that cover 210% of the
respective proteomes with 23.0 ICS and includes =230% of all core- and co-chaperones identified
in the respective organism, were selected for analysis. All datasets related to stress or disease-
conditions were removed and the remaining 121 datasets were considered for further analysis
(Data S12). For each abundance dataset, we classified the list of proteins into three non-
overlapping groups: (i) core-chaperones, (ii) co-chaperones, and (iii) proteins that are not
chaperones. For each group, the abundance values of all the proteins were summed to measure
the ‘total abundance’. The ‘total abundance of core-chaperones’, normalized by the ‘total
abundance of proteins that are not chaperones’ represents the relative abundance of core-
chaperones. Similarly, we measured the ‘relative abundance of co-chaperones’. For each species,

the average and standard deviations among different datasets were measured.
Visualizing the expansion of proteomes and chaperones

For each clade in our core-tree, numerical values of the proteome parameters and chaperone-copy
number values obtained for its representative organisms were pulled together to derive the clade
average, and the clade standard deviation. The clade average values were subsequently plotted
against their predicted divergence time and were fitted into the standard exponential growth curve.

The fitted exponential curves are depicted as solid black lines.
Data biases associated with the choice of representative organisms

To what extent the choice of the major clades of life and the set of representative organisms could
bias the obtained results? The former is unlikely to bias the results because we considered all
clades of life currently annotated in NCBI Taxonomy and TimeTree databases. However, in oppose
to analyzing all reference genomes in the NCBI dataset, the set of organisms used here is
‘normalized’. Consequently, clades where thousands of genomes are available and clades with
only a few genomes are represented to the same extent. Nonetheless, we reexamined the data to
rule out a possible bias due to the choice of the organisms that represent each clade. To this end,
we re-computed the expansion of proteome size and median protein lengths for an alternate set of
181 organisms (Data S1) that represent the same 56 major clades shown in Fig. 1A. As plotted in
S| Appendix, Fig. S5, the number of proteins in the proteome and the median protein length

expanded 150-fold and 2-fold in the alternative species set (as compared to 200-fold and 2-fold in
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the original set). These results indicate the robustness of our analysis in terms of the choice of

organisms.
Graphics

The Tree of Life was generated using the Interactive Tree Of Life (iTOL) v4.0 (31). All the plots
were generated using OriginPro software v9.1.0. Figures were compiled using Adobe Photoshop
CS6v13.0.1.

Quantification and statistical analysis

All the statistical analyses mentioned in the main text were performed using in-house Python
scripts.
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Supplementary Figures
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Fig. S1. Figure features follow those of Fig. 1. (A) Shown on the Y-axis (linear-scale) are the
average lengths of the protein domains that belong to 38 ECOD X-groups present throughout the
ToL.

(B) Same, for the length of the domain-flanking segments.

(C) Same, for the percent of proteins in the proteome comprising = 3 Pfam-annotated domains.
(D) Same, for the percent of proteins in the proteome comprising < 3 Pfam-annotated domains.
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Supplementary Tables

Table S1. Protein trees (newick format) of core and co-chaperone families. These trees were
inferred by using the Maximum Likelihood method. Initial trees for the heuristic search were
obtained by NJ/BioNJ algorithm, using JTT distance model.

HSP20
(Cqeeeeeeeea@s1Is8_Gammaproteobacteria:0.11444058,Q31J57_Gammaproteobacteria:0
.06923611):0.15248496[0.9700],Q47Y72_Gammaproteobacteria_:0.32911559):0.10694500[0.79
00],(QI9KVX0_Gammaproteobacteria:0.31956262,(Q8EET9_Gammaproteobacteria:0.25902522,
Q7CPF1_Gammaproteobacteria_:0.33057154):0.04154999[0.4100]):0.09539706[0.6400]):0.078
78871[0.5800],A4GAF6_Betaproteobacteria:0.38875517):0.08094470[0.6200],Q5LMS8_Alphap
roteobacteria:0.39798764):0.05989039[0.1800],(Q9A637_Alphaproteobacteria:0.34958255, (Q5F
RB5_Alphaproteobacteria:0.31269259,B3PU08_Alphaproteobacteria:0.38761297):0.28689580[0
.9500]):0.08742432[0.0700]):0.06720282[0.0900],Q2RVH4 _Alphaproteobacteria:0.37789248):0.
10272163[0.1800],(B3PZW3_Alphaproteobacteria:0.39084084,(Q8ZL03_Gammaproteobacteria
_:0.58827936,Q5FNB9_Alphaproteobacteria:0.50689915):0.08836353[0.2100]):0.09615326[0.0
5001):0.03782656[0.0200],Q5QUR5_Gammaproteobacteria:0.45842963):0.08883975[0.0400],(Q
9A2G9_Alphaproteobacteria:0.39650066,(B3PZA6_Alphaproteobacteria:0.35783508,(Q2RMU6G
_Alphaproteobacteria:0.44668625,(Q5FPX0_Alphaproteobacteria:0.31354848,Q5LV07_Alphapr
oteobacteria:0.29241684):0.13405965[0.6500]):0.15743591[0.7500]):0.09907613[0.4300]):0.443
09075[0.9900]):0.06956799[0.0500],(Q9HZ98_Gammaproteobacteria_:0.43267433,Q5ZTH1_G
ammaproteobacteria:0.45722728):0.19711590[0.5400]):0.11019233[0.1100],(Q4FP87_Alphaprot
eobacteria:0.77623686,(Q2NAA8_Alphaproteobacteria:0.45869360,Q2NBMO_Alphaproteobacte
ria:0.33927561):0.25416882[0.8000]):0.04300368[0.1200]):0.19307478[0.6000],Q8ZPY6_Gam
maproteobacteria_:0.91841419):0.52263206[0.6800],A0LHQ8_Deltaproteobacteria:1.00175896)
:0.21788683[0.0200],((((QI9RTRS5_Deinococci:1.27188290,Q5KXZ2_Bacilli:1.10250256):0.103
83775[0.1200],E1QLZ6_Deltaproteobacteria:1.18273167):0.13433264[0.0100],F3YW99_Deltap
roteobacteria:0.89428543):0.17271674[0.0000],((Q47QL7_Actinobacteria:0.90693241,Q47PQ5 _
Actinobacteria:0.61825356):0.20433293[0.4400],(BOLTV5_Euryarchaeota:1.07186334,(BILSK
9 Euryarchaeota:0.42103464,A0A0F7PAY5_Euryarchaeota:0.44227821):0.19666682[0.7300]):0
.67172691[0.7900]):0.16488224[0.0800]):0.15846829[0.0000]):0.07877238[0.0000],((P96698_B
acilli:1.36240858,034321 Bacilli:0.98397267):0.37444495[0.2500],(C0ZG78_Bacilli:1.5536458
7,(Q3JBB5_Gammaproteobacteria:1.06278297,F2NFQO0_Deltaproteobacteria:0.59473917):0.314
49180[0.5000]):0.05148944[0.0000]):0.31539361[0.0000]):0.07607706[0.0000],(Q74MA9_DPA
NN:0.89219579,(B3E7K3_Deltaproteobacteria:0.70763751,A1AS89 Deltaproteobacteria:0.8019
0647):0.28821559[0.4500]):0.38201366[0.1100]):0.21558576[0.0000],((((Q8DKI16_Cyanobacteri
a:0.14187677,B0JSS2_Cyanobacteria:0.71730820):0.14197780[0.4800],B0OJUE5_Cyanobacteria:
0.40790540):0.18519460[0.7700],Q7NH34_Cyanobacteria:1.11932970):0.41964818[0.3500], ((((
Q3SIX7_Betaproteobacteria:0.78786390,0607M7_Gammaproteobacteria:0.42957511):0.116221
65[0.2100],Q3J7L2_Gammaproteobacteria:0.49717397):0.51948233[0.9400],B3EA90_Deltaprot
eobacteria:1.03680843):0.28912446[0.1100],(((((Q3ADV9_Clostridia:0.15605677,Q3A9H1_Clo
stridia:0.08593047):0.69319574[1.0000],Q2FLP2_Euryarchaeota:1.22691303):0.19542822[0.000
0],(Q2IDH5_Deltaproteobacteria:0.96504543,Q067NK6_Clostridia:0.64127035):0.14606051[0.24
00]):0.09520148[0.0000],067316_Aquificae:0.58875516):0.08411968[0.0000],((CIDVHI_Aqui
ficae:0.48236973,F0S317_Aquificae:0.86357364):0.17344310[0.1100],((Q24UE1_Clostridia:0.6
6201514,Q5KY05_Bacilli:0.49832306):0.25284304[0.2800],(Q3A9G8_Clostridia:0.53063102,(
Q2RFK2_Clostridia:0.44954648,A5D2M5_Clostridia:0.40618185):0.16536404[0.6100]):0.1398
4203[0.2400]):0.10155737[0.1500]):0.11064718[0.0200]):0.07791197[0.0000]):0.05836239[0.00
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00]):0.12855959[0.0000]):0.05018037[0.0000],(((Q5ZSM4_Gammaproteobacteria:0.77176411,
A0A454Y215_Gammaproteobacteria:0.60648074):0.13225789[0.1100],B3PU09_Alphaproteobac
teria:0.81640280):0.22863514[0.0400],(Q2NBM1_Alphaproteobacteria:0.68534345,(Q2SF12_G
ammaproteobacteria:0.64332404,(Q5ZTHO_Gammaproteobacteria:0.43301608,(A0LM85_Delta
proteobacteria:0.31462919,A0A1Q9MV28_Asgard:1.10672098):0.06687053[0.0700]):0.293505
98[0.3900]):0.14850749[0.1200]):0.13993414[0.0600]):0.25589633[0.0000]):0.05678150[0.0000
1.((((((B3EA88_Deltaproteobacteria:0.13663716,ALAKS9_Deltaproteobacteria:0.11649759):0.68
513560[1.0000],(E1QFD8_Deltaproteobacteria:0.54712716,A8ZX67_Deltaproteobacteria:0.4937
9977):0.17204099[0.6200]):0.06063313[0.1100],F2NE20_Deltaproteobacteria:0.61210765):0.10
961453[0.1800],(A0LJ27_Deltaproteobacteria:0.54632298,(A0LKU5_Deltaproteobacteria:0.442
72514,F37176_Deltaproteobacteria:0.86159792):0.09129255[0.1500]):0.08719991[0.1500]):0.10
524493[0.1300],(A8ZX51_Deltaproteobacteria:1.36413643,(Q607M9_Gammaprotecbacteria:0.4
7145034,Q0KBR3_Betaproteobacteria:0.42864486):0.28318449[0.9800]):0.28274629[0.0400]):0
.12826099[0.0200],((((Q6AM30_Deltaproteobacteria:0.49476772,Q2SQW1_Gammaproteobacte
ria:0.40741012):0.19987599[0.8600],(A5D0B6_Clostridia:0.57227808,F2LWB5_Deltaproteobac
teria:0.48581395):0.06634968[0.0900]):0.11083877[0.0600],A8ZW92_Deltaproteobacteria:0.89
654257):0.02349461[0.0000],(((((ALATK1_Deltaproteobacteria:0.25567629,B3E716_Deltaprote
obacteria:0.13397407):0.23389518[0.9700],F3YVM2_Deltaproteobacteria:0.66440104):0.17196
044[0.1600],Q2IHQ7_Deltaproteabacteria:0.50500596):0.05794307[0.0800],(F2NGKO_Deltapro
teobacteria:0.43329808,Q9WYK7_Thermotogae:0.55382354):0.16340503[0.3200]):0.07932068[
0.0200],((Q21P34_Deltaproteobacteria:0.57333815,Q1DDC1_Deltaproteobacteria:0.34647595):0
47847677[0.9000],((((Q1D410_Deltaproteobacteria:0.51647750,A9FKI0_Deltaproteobacteria:0.
63785607):0.08425027[0.1800],D0LQ99_Deltaproteobacteria:0.62745376):0.13535230[0.1600],
A9GVB5_Deltaproteobacteria:0.84346373):0.25732056[0.3200],(Q83CE9_Gammaproteobacteri
a:0.55839162,(Q3J7L3_Gammaproteobacteria:0.41331473,(Q8PBS2_Gammaproteobacteria:0.62
058653,(Q82T55_Betaproteobacteria:0.32457648,Q604K7_Gammaproteobacteria:0.24673370):0
.13166678[0.8300]):0.09004416[0.2500]):0.13877724[0.5900]):0.24854943[0.6600]):0.0770773
3[0.0600]):0.08046990[0.0200]):0.04757602[0.0000]):0.11481576[0.0000]):0.08175461[0.0000]
):0.11796270[0.0000],(((Q2FLIO_Euryarchaeota:1.60739499,EOUTRO_Epsilonproteobacteria:0.4
5972246):0.32378397[0.0600],Q2FQN2_Euryarchaeota:0.73340792):0.23148519[0.0400],((((A1
SVR8_Gammaproteobacteria:0.00694370,A1SV28 Gammaproteobacteria:0.17558577):0.85552
885[1.0000],(Q891B1_Clostridia:0.53898296,Q45058_Bacilli:1.44546655):0.27473919[0.1700])
:0.06691470[0.0100],(Q24R86_Clostridia:0.67920869,(Q49ZX5_Bacilli:0.52895987,Q49ZX4_B
acilli:0.61863030):0.31384015[0.7400]):0.15829979[0.1400]):0.12968549[0.0100], (((((((A4GTH
8 Betaproteobacteria:0.15545474,A4G7K5_Betaproteobacteria:0.28426556):0.31516019[0.9800
1,QO0KA57_Betaproteobacteria:0.68857266):0.09779057[0.1300],Q3SGI5_Betaproteobacteria:0.2
2987508):0.19330627[0.2800],Q47IE4_Betaproteobacteria:0.33245439):0.14540269[0.5700],Q3
SJ47_Betaproteobacteria:0.60772000):0.37054100[0.6800],Q6MJP8_Oligoflexia:0.70586842):0.
12138987[0.0300],((((D1AZG1_Epsilonproteobacteria:0.45355141,EOUTR2_Epsilonproteobacte
ria:0.41205860):0.16243448[0.5100],(E6X2Y0_Epsilonproteobacteria:0.32553941,BOL6U2_Eps
ilonproteobacteria:0.56677954):0.05580236[0.1200]):0.10445825[0.5400],(EOUTR1_Epsilonbact
eria:0.45757050,E6X2Y1_Epsilonproteobacteria:0.38046809):0.50690501[0.9800]):0.14590817[
0.3300],(((B4SEH4_Chlorobia:0.17870218,A1BITO_Chlorobia:0.18433775):0.08163182[0.7200
1,B4S543_Chlorobia:0.13669290):0.26294930[1.0000],(B4S6P8_Chlorobia:0.16428618,(A1BET
9_Chlorobia:0.25231236,B4SD99_Chlorobia:0.18674679):0.09410733[0.6000]):0.30275446[1.0
000]):0.22931923[0.7900]):0.07392737[0.1000]):0.08798254[0.0000]):0.06527090[0.0000]):0.1
5964789[0.0000]):0.09955893[0.0000],(Q6MPD8_Oligoflexia:0.69989998,(Q01QQ8_Acidobact
eria:0.80409650,A9FAT72_Deltaproteobacteria:0.82055531):0.18801228[0.1800]):0.36661968]0.
0500]):0.00000000[0.0000],((053673_Actinobacteria:1.03332797,Q67QW2_Clostridia:0.758920
13):0.12285868[0.0800],((Q82QP6_Actinobacteria:0.21499914,Q082Q29_Actinobacteria:0.15115
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834):0.37536927[1.0000],(Q5Z1K6_Actinobacteria:0.41274012,(Q6ACF4_Actinobacteria:0.000
00000):0.30013986[1.0000]):0.12342038[0.5800]):0.37403790[0.9800]):0.25138217[0.0400]):O0.
00000000[0.0000],P9WMK1_Actinobacteria:1.19905526):0.13837647[0.0000],(C1DXW7_Aqui
ficae:0.79252203,(BOLSA4_Euryarchaeota:0.68377244,(BILSA3_Euryarchaeota:0.60554268,A
OAOF7PCS3_Euryarchaeota:0.43106473):0.12424997[0.3900]):0.15848105[0.3800]):0.1576711
7[0.0700],(((028308_Euryarchaeota:0.52572009,B1L7F8_TACK:0.78155996):0.35791610[0.27
00],(Q60A86_Gammaproteobacteria:0.75492366,Q03JAU4_Gammaproteobacteria:0.41823864):0
.48362382[0.8100]):0.16824943[0.0100],(AOALQIN6X1_Asgard:1.17525957,(((((((((F2NI112_D
eltaproteobacteria:0.49890487,A1SUB1_Gammaproteobacteria:0.31474917):0.64174762[0.9900
1,Q1D8N2_Deltaproteobacteria:0.80150271):0.19775796[0.6000],B4SBI9_Chlorobia:0.7279902
8):0.61946532[0.8600],Q8ZTN4_TACK:0.62419459):0.19940802[0.0400],(B1L3F9_TACK:0.4
7280720,(Q9YAJ0_TACK:0.42574035,(Q97W19_TACK:0.37877848,Q974V6_TACK:0.13808
390):0.16429930[0.9500]):0.19247596[0.9800]):0.14113364[0.6300]):0.08868491[0.0400],AOA
1Q9IN5R8_Asgard:0.83551802):0.05527982[0.0000],((Q9HKX2_Euryarchaeota:0.58432373,Q6
L1Z6_ Euryarchaeota:0.33336247):0.61752216[0.9800],(028973_Euryarchaeota_:0.27964992,(B
9L.SJ8_Euryarchaeota:0.91835692,((Q8PXG4_Euryarchaeota:0.09073786,Q8THE4_Euryarchaeo
ta_:0.03607055):0.50167673[1.0000],(Q12TD1_Euryarchaeota_:0.77431704,(Q8PXG3_Euryarc
haeota:0.07855516,Q8 THE3_Euryarchaeota:0.02321810):0.33485945[1.0000]):0.08321486[0.33
00]):0.19925202[0.5500]):0.31598196[0.2800]):0.13484992[0.1100]):0.09544725[0.0100]):0.41
167684[0.0400],(Q6LZES5_Euryarchaeota:0.57123722,(F6BBN6_Euryarchaeota_:0.08777067,Q
57733_Euryarchaeota:0.23349603):0.07298206[0.7400]):0.76439242[1.0000]):0.11006033[0.00
00],((((Q8TUD5_Euryarchaeota:0.04333917,Q8PX03_Euryarchaeota:0.08179882):0.28366742[0
.9900],(Q8TK35_Euryarchaeota_:0.14647739,Q8PZK9_Euryarchaeota:0.06536104):0.48389129
[1.0000]):0.14430664[0.5000],Q12UL4_Euryarchaeota_:0.41978804):0.35998608[0.9300],((R1
G331_DPANN:0.73528606,A0A218NM22_DPANN:0.70517563):0.29448645[0.1500],(E3GX5
6_Euryarchaeota :0.79751762,(((((E7FI46_Euryarchaeota:0.07501140,059514 Euryarchaeota_:
0.09721779):0.38576590[0.9800],B1L3V3_TACK:1.06726381):0.06654094[0.0800],(Q8PYA3_
Euryarchaeota:0.43297027,(Q8TK30_Euryarchaeota :0.12073386,Q8PZK5_Euryarchaeota:0.09
715556):0.42430531[0.9900]):0.84680093[0.9900]):0.11936280[0.0200],(Q82ZVI0_TACK:1.373
61190,A0A1Q9N902_Asgard:0.44268412):0.25759370[0.0300]):0.11585170[0.0000],(((Q9YFZ
9 TACK:1.32727639,10A078_TACK:1.40026812):0.12787204[0.2000],Q8ZTS4_TACK:0.7456
5761):0.43645778[0.0700],(Q2NH97_Euryarchaeota:1.27541697,(Q8TZC8 Euryarchaeota_:1.2
4064414,((Q970D9_TACK:0.44691272,Q97VL9_TACK:0.24389817):0.28055764[0.9400],(Q9
HJU9_Euryarchaeota:0.77065536,Q6L.128 Euryarchaeota:0.54827338):0.25389493[0.4400]):0.3
8250698[0.7900]):0.14389841[0.0600]):0.17344983[0.0000]):0.14167364[0.0000]):0.14031666[
0.0000]):0.13455951[0.0000]):0.12133851[0.0000]):0.12129636[0.0000]):0.08685243[0.0000]):
0.06498201[0.0000]):0.17132212[0.0000])OROOT;

HSP60
(CCCCCE((PoA1LD3_Gammaproteobacteria:0.00408410,POA6F5_Gammaproteobacteria:0.00
000000):0.04561213[1.0000],Q59687_Gammaproteobacteria:0.04524143):0.03331623[0.8600], (
Q9XAU7_Gammaproteobacteria:0.07154011,Q8CX48 Gammaproteobacteria:0.06006211):0.02
981155[0.3600]):0.01034257[0.0800],Q9KNR7_Gammaproteobacteria:0.04864753):0.00999068
[0.0800],((Q487Q9_Gammaproteobacteria:0.11077307,Q5QVT4_Gammaproteobacteria:0.07298
282):0.02825613[0.2000],(Q9KLC6_Gammaproteobacteria:0.18760641,(A1ST72_Gammaproteo
bacteria:0.00000000,A1SXK4_Gammaproteobacteria:0.00405317):0.11033418[1.0000]):0.02866
845[0.3600]):0.01884868[0.1000]):0.05739394[0.7200],((P19421_Gammaproteobacteria:0.1361
9674,Q5ZXP3_Gammaproteobacteria:0.13630194):0.02151469[0.1000],(Q2SDG0_Gammaprote
obacteria:0.07740545,P30718_Gammaproteobacteria:0.08902615):0.03274745[0.8200]):0.01454
603[0.1600]):0.02353324[0.1000],(((Q3J729_Gammaproteobacteria:0.09434654,Q8PD23_Gam
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maproteobacteria:0.10457598):0.02755966[0.4600], Q60AY0_Gammaproteobacteria:0.08315316
):0.01556536[0.2000],(Q607Q3_Gammaproteobacteria:0.10585536,(Q82Y60_Betaproteobacteri
a:0.07173446,(Q3SMK1_Betaproteobacteria:0.07963452,(Q471Z8_Betaproteobacteria:0.068821
75,((QOKDR7_Betaproteobacteria:0.04743207,A4G837_Betaproteobacteria:0.07416956):0.0254
3099[0.9200],(Q5F541_Betaproteobacteria:0.09692249,(C1D8S1_Betaproteobacteria:0.0395818
1,C1DD18_Betaproteobacteria:0.02234271):0.06397113[1.0000]):0.03316005[0.7000]):0.01437
601[0.3000]):0.02534230[0.4200]):0.01457229[0.3400]):0.06189908[1.0000]):0.01840906[0.180
0]):0.02637930[0.2200]):0.03122099[0.1400],(Q5NEE1_Gammaproteobacteria:0.17674633,Q4F
U94_Gammaproteobacteria:0.16848075):0.03244818[0.1000]):0.02837473[0.0600],ASEX17_Ga
mmaproteobacteria:0.10458871):0.07047577[0.9600],(((Q4FPA5_Alphaproteobacteria:0.163042
51,Q5LV15_Alphaproteobacteria:0.13222507):0.04124966[0.5600],Q2N5R9_Alphaproteobacter
ia:0.14555428):0.02069739[0.0400],((Q2RWV4_Alphaproteobacteria:0.06186009,Q2RY28_Alp
haproteobacteria:0.04804867):0.06245735[1.0000],((Q5FPQ6_Alphaproteobacteria:0.11527398,
POCAT9_Alphaproteobacteria:0.12307623):0.02161190[0.1400],(B3PRB6_Alphaproteobacteria:
0.09146754,(Q2NBL8_Alphaproteobacteria:0.13306597,(B3PU03_Alphaproteobacteria:0.03341
306,B3Q351_Alphaproteobacteria:0.04409860):0.04716909[1.0000]):0.02618178[0.6000]):0.026
43169[0.3400]):0.03036526[0.1200]):0.01079815[0.0200]):0.09869900[0.9200]):0.03725831[0.3
600],(((ALASTL_Deltaproteobacteria:0.05916579,B3E8GO0_Deltaproteobacteria:0.05687183):0.0
5985600[1.0000],(A9GB11_Deltaproteobacteria:0.21132548,Q6MRI1_Oligoflexia:0.17049777):
0.06787408[0.4400]):0.02811102[0.1600],((DOLRR3_Deltaproteobacteria:0.09246574,D0LYI15_
Deltaproteobacteria:0.17093560):0.05386257[0.5200],(A9GBQ2_Deltaproteobacteria:0.1529336
8,(((Q2IFKO0_Deltaproteobacteria:0.05181650,Q1D2S1_Deltaproteobacteria:0.07713715):0.0128
8879[0.4800],(Q2IKI2_Deltaproteobacteria:0.10341274,Q1D3Y5_Deltaproteobacteria:0.115711
80):0.07569456[1.0000]):0.03400360[0.8000],((A8ZU48_Deltaproteobacteria:0.11596416,Q6A
RV6_Deltaproteobacteria:0.27595597):0.02020483[0.1200],(((F3YTT3_Deltaproteobacteria:0.09
244111,Q1MQP8_Deltaproteobacteria:0.10114057):0.05967274[0.9600],ELQE82_Deltaproteoba
cteria:0.08128274):0.02111652[0.3200],(A0LKS4_Deltaproteobacteria:0.11639792,(F2ND31_D
eltaproteobacteria:0.09663187,A0LEH2_Deltaproteobacteria:0.10182119):0.02585160[0.5600]):
0.03685660[0.5600]):0.01427590[0.2800]):0.02538140[0.6200]):0.02578438[0.5800]):0.016794
56[0.2000]):0.01927238[0.3000]):0.06008837[0.8200]):0.02347164[0.6600],P0C0Z7_Chlamydia
:0.26598693):0.02148043[0.2000],((((067943_Aquificae:0.12701934,C1DX20_Aquificae:0.098
78925):0.09433556[1.0000],FOS3Q6_Aquificae:0.15068288):0.06259634[0.9200],F2LXB3_Delt
aproteobacteria:0.21523512):0.03343721[0.2000],(B9L698_Epsilonproteobacteria:0.10257388,(
D1B118 Epsilonproteobacteria:0.08504090,(D3UGP1_Epsilonproteobacteria:0.11697633,(E0U
Q31_Epsilonproteobacteria:0.13618173,E6X267 Epsilonproteobacteria:0.10674176):0.04123098
[0.6800]):0.03307506[0.6400]):0.04025518[0.9000]):0.10696550[1.0000]):0.05563949[0.4400]):
0.00772571[0.0600],(P42375_Bacteroidia:0.22513246,(B4S6H2_Chlorobia:0.02745060,(A1BHS
5 _Chlorobia:0.01735924,B4SEN1_Chlorobia:0.02463768):0.03803237[0.9600]):0.10884796[1.0
000]):0.06496963[0.7800]):0.01528204[0.1800],(((HOUFL5_Spirochaetia:0.10084114,E1R5L0
Spirochaetia:0.07980561):0.05162803[0.9400],Q73NH7_Spirochaetia:0.17068546):0.11196108[
1.0000],(((Q8PWO06_Euryarchaeota:0.01019520,Q8TGX7_Euryarchaeota:0.03810349):0.173849
77[1.0000],Q2FPN5_Euryarchaeota:0.16852479):0.22619766[1.0000],(Q9WYX6_Thermotogae:
0.20361358,((Q9RWQ9_Deinococci:0.22277362,Q2RL13_Clostridia:0.17138666):0.03452670[0
.2200],((((((((Q9AFA6_ Actinabacteria:0.03988183,PO9WPE7_Actinobacteria:0.03984894):0.031
79162[0.5000],Q6NF74_Actinobacteria:0.09988275):0.03222443[0.9600],(Q6ADK?2_Actinobact
eria:0.08622537,P69205 Actinobacteria:0.12740980):0.06465843[1.0000]):0.02427517[0.8400],
Q82GG6_Actinobacteria:0.05545686):0.01848571[0.5600],Q47TE8_Actinobacteria:0.11915137
):0.09712874[1.0000],((Q47LP1_Actinobacteria:0.12896991,Q82DI5_Actinobacteria:0.0971784
9):0.04770010[0.7600],(Q6NJ37_Actinobacteria:0.26034580,(Q5Z1F9_Actinobacteria:0.075722
52,POWPE9_Actinobacteria:0.19245627):0.07181242[0.8800]):0.17130695[1.0000]):0.07714442
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[0.9800]):0.07136682[1.0000],((Q7MBB4_Gloeobacteria:0.07215210,B0JMZ9_Cyanobacteria:0
.21919106):0.02616054[0.7400],(Q7MBC7_Gloeobacteria:0.11985192,B0JUI2_Cyanobacteria:0
.20529197):0.05177751[0.9000]):0.10133321[1.0000]):0.02721414[0.2800],(Q2RGLS8_Clostridi
a:0.19885199,(Q67KB8_Clostridia:0.18129327,(((A5CZ03_Clostridia:0.11472969,Q3ADX3_ClI
ostridia:0.06993073):0.03745395[0.7800],Q24QE3_Clostridia:0.12229118):0.01594985[0.3600],
((Q891G4_Clostridia:0.17166014,Q8R5X7_Fusobacteria:0.25322225):0.04979142[0.2000],(C0Z
K52_Bacilli:0.08264749,(B1YEP6_Bacilli:0.07565751,(Q5L3E6_Bacilli:0.06565092,((P28598_
Bacilli:0.04391295,A0A127VUF5_Bacilli:0.08669500):0.01666786[0.5800],(Q49YY5_Bacilli:0
.15942645,(F217V2_Bacilli:0.18691668,(Q93EU6_Bacilli:0.05153995,P37282_Bacilli:0.147123
80):0.04815375[0.7400]):0.05425494[0.9200]):0.04882190[0.6200]):0.01446481[0.1400]):0.021
04471[0.2800]):0.03032574[0.5400]):0.06491146[0.9400]):0.05354378[0.4400]):0.01726790[0.0
600]):0.03199027[0.3000]):0.01959230[0.1400]):0.02000206[0.1200]):0.04050980[0.2200]):0.0
3042084[0.3800]):0.03874532[0.2800]):0.03283454[0.1000]):0.05662375[0.2600],((A1SYD3_G
ammaproteobacteria:0.43007691,P78012_Mollicutes:0.49880966):0.07174034[0.5000],(QOKA7
4 Betaproteobacteria:0.36842666,(084609 _Chlamydia:1.05799008,084760_Chlamydia:1.24151
304):0.35915822[0.8800]):0.15530266[0.1600]):0.09940938[0.0600]):0.04748337[0.0400],Q7W
Z32_Gammaproteobacteria:0.86804485):0.03984417[0.2000],Q3YRH4_Alphaproteobacteria:0.4
9485754,(((A5D3X9_Clostridia:0.30224740,Q3AF10_Clostridia:0.62015725):0.17366463[0.940
0],Q7NEX9_Gloeobacteria:0.58742848):0.37695744[1.0000],(((Q8THX2_Euryarchaeota:0.0488
4721,Q8TSE1 Euryarchaeota:0.02168419):0.82947815[1.0000],AOAL1QIMSAG6_Asgard:0.9678
1703):0.23761628[0.7400],((((B9LU39_Euryarchaeota:0.00271495,A0A0F8CLJ9_Euryarchaeot
a:0.02464329):0.09562009[1.0000],AOAOF7PBF4_Euryarchaeota:0.08939892):0.11824626[1.00
00],(BOLRY®6_Euryarchaeota:0.88002292,A0A0F7PDM5_Euryarchaeota:0.45845737):0.122485
72[0.2200]):0.05760703[0.0000],(AOAOF7PE45_Euryarchaeota:0.13729536,(BOLSV4_Euryarch
aeota:0.01401534,A0A0F8AY03_Euryarchaeota:0.01281373):0.13994856[1.0000]):0.24889391]
1.00007):0.09500664[0.0400],(((((((E3GWZ0_Euryarchaeota:0.12751623,E3GWZ6_Euryarchae
0ta:0.03358360):0.09657315[1.0000],Q2NHV0_Euryarchaeota:0.16173669):0.04692348[0.9400]
,(F6BAU4_Euryarchaeota:0.05642699,(Q6LX38_Euryarchaeota:0.13998415,Q58405 Euryarcha
eota:0.09143117):0.02375150[0.3800]):0.11191758[1.0000]):0.03760974[0.6200],P50016_Eurya
rchaeota:0.11315266):0.02506163[0.2400],((Q74N99_Nanoarchaeota:0.10912424,R1E4Z3 DPA
NN:0.29108124):0.13360382[0.7200],(057762_Euryarchaeota:0.03701211,Q8TZL6_Euryarchae
ota:0.04998157):0.11330996[1.0000]):0.04906707[0.1400]):0.02718634[0.2000],(028045_Eury
archaeota:0.13497996,028821 Euryarchaeota:0.13695567):0.06989951[0.9800]):0.01655233|0.
30001, ((((((Q8PX43_Euryarchaeota:0.01240889,Q8TUI1_Euryarchaeota:0.02573627):0.0944542
9[1.0000],Q12U60_Euryarchaeota:0.11508726):0.06597595[1.0000],(Q12UN6_Euryarchaeota:0.
21243183,(Q8PXX0_Euryarchaeota:0.04153231,Q8THUS8_Euryarchaeota:0.02385642):0.11544
536[1.0000]):0.09405790[1.0000]):0.05404082[0.9800],Q2FTL9_Euryarchaeota:0.19662174):0.
07713254[0.9000],((AOA2D6K5L1_Nanoarchaeota:0.24694327,A0A2D6LPH3_DPANN:0.2765
8917):0.06862853[0.4800],((Q6KZS2_Euryarchaeota:0.10393662,P48425 Euryarchaeota:0.1121
6095):0.21366551[1.0000],(Q6L132_Euryarchaeota:0.11291070,P48424 Euryarchaeota:0.07316
794):0.15674883[1.0000]):0.08407783[0.7000]):0.02782640[0.1000]):0.02255479[0.0000], (((((Q
8QO0R4_Euryarchaeota:0.05675425,Q08TQ70_Euryarchaeota:0.05639981):0.31936373[1.0000],Q
12XB3_Euryarchaeota:0.29984813):0.19422787[1.0000],Q2FPEQ_Euryarchaeota:0.45104625):0
.06577951[0.3000],Q2NHT5_Euryarchaeota:0.69720307):0.06425538[0.1200],((((AOAOF8VDG
3_Asgard:0.29247472,AOA0OF8VQ95_Asgard:0.58817982):0.10382298[0.1600],A0A1QINRV4
_Asgard:0.37253987):0.02979765[0.0400],A0A218NP95_DPANN:0.36811868):0.03881078[0.0
400],(((((AORYP4_TACK:0.24249893,A0RZ38_TACK:0.19550867):0.15964700[1.0000], AOAL
QINRK4_Asgard:0.31527882):0.05883653[0.2400],AOA1Q9IN564_Asgard:0.19172480):0.0206
1826[0.0200],(A0AL1QIN4V4_Asgard:0.25214917,(A0AOF8W5M5_Asgard:0.24684077,A0A1
Q9P8V1 _Asgard:0.23627647):0.05775551[0.3400]):0.03304208[0.0400]):0.03018537[0.1000],(
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B1L6H6_TACK:0.34636165,(((((024735_TACK:0.04156222,Q9V2T8_TACK:0.10036874):0.1
3744609[1.0000],10A243_TACK:0.16949493):0.04473125[0.7000],Q9YA66_TACK:0.2133162
7):0.05631958[0.5400],Q8ZVU7_TACK:0.27336805):0.08076615[0.9200],(B1L720_TACK:0.3
6446315,(Q8ZTF8_TACK:0.25510787,(I10A1X5_TACK:0.18812232,(Q9YDK6_TACK:0.20496
912,((FOVN97_TACK:0.28268570,Q9V2T7_TACK:0.39037966):0.12065823[0.9000],(024734

_TACK:0.07845424,Q9V2S9_TACK:0.07919724):0.07628575[1.0000]):0.05790841[0.6200]):O0.
04579251[0.3000]):0.05917007[0.5600]):0.09486952[0.8200]):0.07287596[0.3800]):0.02134249
[0.0200]):0.06822151[0.1000]):0.02902848[0.0200]):0.02602922[0.0200]):0.03022876[0.0000]):
0.01942117[0.0000]):0.06310628[0.1000]):0.13019390[0.3000]):0.27117567[0.9800]):0.795743

25[1.0000])OROOT;

HSP70

(a8 F9_Gammaproteaobacteria:0.12628484,Q0607A5_Gammaproteobacteria:O.
08674305):0.03477286[0.7000],(Q5NFG7_Gammaproteobacteria:0.09214408,Q4FPS9_Gamma
proteobacteria:0.15879738):0.02813907[0.6000]):0.02365830[0.2700],(Q5QXL1_Gammaproteo
bacteria:0.11502507,Q8PAK9_Gammaproteobacteria:0.09633197):0.03595355[0.7100]):0.02664
858[0.2500],Q5F6W5_Betaproteobacteria:0.09770327):0.07901616[0.9800],((Q5FSL5_Alphapr
oteobacteria:0.10942575,Q3YRR6_Alphaproteobacteria:0.15408386):0.04619397[0.7500],(Q4F
NP9_Alphaproteobacteria:0.10882343,(P20442_Alphaproteobacteria:0.12784286,Q2NAI8_Alph
aproteobacteria:0.09602403):0.02876835[0.6500]):0.02563914[0.4800]):0.02865586[0.6900]):0.
04405947[0.8000],(((DOLKN8_Deltaproteobacteria:0.20380710,A9GHUL_Deltaproteobacteria:0
.17963067):0.04300466[0.7700],Q2IHN2_Deltaproteobacteria:0.13403388):0.06504408[0.7400],
((E1QIBO_Deltaproteobacteria:0.18538353,A0LH28 Deltaproteobacteria:0.07913727):0.032679
62[0.4200],(ALANVO_Deltaproteobacteria:0.11167931,(Q6AMQ3_Deltaproteobacteria:0.10945
528,F32405 Deltaproteobacteria:0.13604713):0.03219054[0.4600]):0.01143626[0.1900]):0.0171
5356[0.3300]):0.02707887[0.4800]):0.02718682[0.5000],F2LUD1_Deltaproteobacteria:0.176873
69):0.02699900[0.2600],((Q73Q16_Spirochaetia:0.14039678,HOUKG8_Spirochaetia:0.1030303
9):0.03690795[0.6700],(P17821_Chlamydia:0.15258528,(POC937_Bacteroidia:0.13469039,B4S6
P7_Chlorobia:0.13164995):0.04251830[0.5900]):0.03945027[0.4200]):0.02347589[0.2600]):0.0
1096555[0.1700],(Q6MNF8_Oligoflexia:0.16540696,(ELQDNO_Deltaproteobacteria:0.12994894
,(067118_Aquificae:0.25753056,(Q21173_Deltaproteobacteria:0.10934283,(DOLSR1_Deltaprote
obacteria:0.14369112, A9G9K4 _Deltaproteobacteria:0.13518467):0.03515026[0.5600]):0.045835
62[0.8500]):0.03246764[0.3100]):0.02761335[0.2200]):0.04639177[0.3900]):0.03298249[0.2200
1,(B9L8Z0_Epsilonproteobacteria:0.11969199,(D1B2Q8_Epsilonproteobacteria:0.10658948,EQ0U
PC8_Epsilonproteobacteria:0.11073588):0.04402233[0.7100]):0.17725974[1.0000]):0.03062325
[0.1000],(B0JW24_Cyanobacteria:0.21450373,(((Q5KWZ7_Bacilli:0.12787507,A5D3Y1_Clostr
idia:0.09183830):0.02218356[0.3100],POCW13_Euryarchaeota:0.14724192):0.02748161[0.1000
1,(QO9WYK6_Thermotogae:0.27586311,((A0A1Q9PB66_Asgard:0.23404912,Q2FQP2_Euryarch
aeota:0.13406151):0.06444787[0.4300],((AOAOF8W6S9_Asgard:0.19933750,A0A1QINM92_A
sgard:0.22202859):0.03102973[0.3900],(A0A218NM16_DPANN:0.21788127,A0RZ01_TACK:
0.21671774):0.03494979[0.3400]):0.13371004[1.0000]):0.01676500[0.0500]):0.03221865[0.030
0]):0.01756503[0.0100]):0.02784985[0.0100]):0.00000001[0.0000],(((QR6NEY9_Actinobacteria:
0.11180311,Q6AC76_Actinobacteria:0.11467530):0.04468022[0.5300],Q82EX9_Actinobacteria:
0.07538018):0.14908309[1.0000],(B0JV83_Cyanobacteria:0.19751065,(Q7NDH1_Gloeobacteria
:0.07979620,(Q9RY23_Deinococci:0.25922779,(Q826F6_Actinobacteria:0.14519997, A0LEV9 _
Deltaproteobacteria:0.10828211):0.07954747[0.9900]):0.03912928[0.5300]):0.05039200[0.5000]
):0.08833540[0.9900]):0.04094588[0.1900]):0.03320602[0.0900],(Q8PX42_Euryarchaeota:0.372
01073,P75344_Mollicutes:0.29659748):0.08256862[0.2800]):0.06881899[0.6000],((((DOLJO4_D
eltaproteobacteria:0.14268495,A9G252_Deltaproteobacteria:0.14422207):0.08066937[0.7900],Q
21LC9_Deltaproteobacteria:0.16917627):0.03672798[0.3300],Q1D7Z8_Deltaproteobacteria:0.19
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363640):0.13218446[0.9800],((Q2IL30_Deltaproteobacteria:0.09979948,Q1D8Q9_Deltaproteob
acteria:0.11071093):0.27762761[1.0000],((Q21143_Deltaproteobacteria:0.18901787,01D547_De
Itaproteobacteria:0.07389268):0.30930111[1.0000],(((Q211V2_Deltaproteobacteria:0.11904770,Q
1D6Q3_Deltaproteobacteria:0.24402073):0.19680290[1.0000],Q1D211_Deltaproteobacteria:0.75
243575):0.09699762[0.3200],(Q1CY00_Deltaproteobacteria:0.71800555,(Q21128 Deltaproteoba
cteria:0.30754792,(Q21KD7_Deltaproteobacteria:0.25405401,Q1D5W3_Deltaproteobacteria:0.1
8666290):0.07100397[0.8000]):0.05858881[0.5800]):0.10353744[0.7900]):0.11217492[0.3800]):
0.16001255[0.5900]):0.05751386[0.1500]):0.10206156[0.1600]):0.03437393[0.0700],ELR5V2_
Spirochaetia:0.60709763):0.07096276[0.2700],(Q2FPF2_Euryarchaeota:0.63591377,Q1CWT5_
Deltaproteobacteria:0.44630402):0.13042132[0.2800]):0.04927911[0.0500],(Q8ZQY6_Gammap
roteobacteria:0.71382291,(Q3JDB0_Gammaproteobacteria:0.76502333,(DOLHM1_Deltaprotecb
acteria:0.18880624,A9F5L9 Deltaproteobacteria:0.20852539):0.34858677[1.0000]):0.27303410[
0.9900]):0.15649259[0.1900]):0.04640956[0.0000],DOLK31_Deltaproteobacteria:0.49692358):0.
05708877[0.0200],A0OA1Q9P181_Asgard:0.85176277):0.03620439[0.0700],(Q3YS56_Alphaprot
eobacteria:0.56565123,(((Q2INJ1_Deltaproteobacteria:0.22171583,A9EY14 Deltaproteobacteria
:0.24028326):0.05560876[0.4600],Q1D2G2_Deltaproteobacteria:0.23198996):0.07976082[0.770
0],(Q4FRM9_Gammaproteobacteria:0.40805066, ((((((QOKCG7_Betaproteobacteria:0.14693558,
AAGT782_Betaproteobacteria:0.11058878):0.04870677[0.8000],Q47EN1_Betaproteobacteria:0.13
763045):0.03382564[0.5800],(C1D4P9_Betaproteobacteria:0.15269212,Q5F8E8_Betaproteobact
eria:0.23346886):0.04980646[0.3000]):0.02946583[0.2200], Q3SEX4_Betaproteobacteria:0.1215
2434):0.05203990[0.4600],Q60C59 _Gammaproteobacteria:0.17276458):0.05248651[0.6200],(Q
51382_Gammaproteobacteria:0.16709360,((Q486Y6_Gammaproteobacteria:0.19195507,A1SUI8
_Gammaproteobacteria:0.19041187):0.07325840[0.6900],((Q8ZN42_Gammaproteobacteria:0.12
014311,Q9KTX8_Gammaproteobacteria:0.14811897):0.05150894[0.4500],(Q3IFG5_Gammapro
teobacteria:0.22712633,(Q9CNV2_Gammaproteobacteria:0.17003664,Q8EEU5 _Gammaproteob
acteria:0.15041929):0.03967111[0.3700]):0.02871244[0.1200]):0.04097528[0.2500]):0.0553485
9[0.6900]):0.04364782[0.5100]):0.07269452[0.8500]):0.06568526[0.4600]):0.06356505[0.4500]
):0.10971881[0.7400]):0.14880876[0.5500],A9EQI4_Deltaproteobacteria:1.14896302,(DOLXA2
_Deltaproteobacteria:0.63649542,(((Q1D1K0_Deltaproteobacteria:0.39415563,A9GKS7_Deltapr
oteobacteria:0.39010168):0.05972409[0.4700],Q609C9_Gammaproteobacteria:0.39057744):0.09
904663[0.6800],(DOLGP7_Deltaproteobacteria:0.40147868,(Q1D1K1_Deltaproteobacteria:0.258
74747,((Q21DZ4_Deltaproteobacteria:0.28509840,DOLGP6_Deltaproteobacteria:0.27268833):0.
10190713[0.7900],(Q609D0_Gammaproteobacteria:0.28193925,(Q0KB65_Betaproteobacteria:0.
17927984,A9GKQ6_Deltaproteobacteria:0.28646151):0.06711669[0.3000]):0.04549391[0.1700]
):0.09291829[0.4300]):0.26718566[1.0000]):0.10893195[0.7500]):0.80559103[1.0000]):0.12130
659[0.3600])OROOT;

HSP90
(CCCC((QOKBD7_Betaproteobacteria:0.24020977,A4G388_Betaproteobacteria:0.13384985):
0.08224963[0.5400],Q47GZ8_Betaproteobacteria:0.13593974):0.05162089[0.5400],Q82TV8_Be
taproteobacteria:0.20102094):0.03528014[0.1000],(C1DC60_Betaproteobacteria:0.15977505,Q3
SJW8_Betaproteobacteria:0.15237867):0.04318149[0.6200]):0.03914411[0.2200],Q3JAF6_Gam
maproteobacteria:0.21997064):0.01545335[0.1000],Q60AK3_Gammaproteobacteria:0.29227070
):0.06146970[0.5200],Q83ELO_Gammaproteobacteria:0.27297235):0.04337826[0.2800],(Q52V
S1_Gammaproteobacteria:0.30534138,(Q2SKD0_Gammaproteobacteria:0.17480389,(Q913C5_G
ammaproteobacteria:0.06586996,Q8P855 _Gammaproteobacteria:0.13483325):0.16593981[1.000
0]):0.11743377[1.0000]):0.03398060[0.2600]):0.04209403[0.2400],((((Q47XA7_Gammaproteob
acteria:0.17534663,Q31KQ2_Gammaproteobacteria:0.18008103):0.03219450[0.6000],Q5QWR?2
_Gammaproteobacteria:0.21767972):0.04898007[0.5800],A1STI2_Gammaproteobacteria:0.2484
6308):0.02298072[0.4800],(Q8EFF7_Gammaproteobacteria:0.19664261,(P22359_Gammaproteo
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bacteria:0.20893872,(Q9CM20_Gammaproteobacteria:0.15417850,(P58480_Gammaproteobacter
ia:0.03429536,P0A6Z3_Gammaproteobacteria:0.02109758):0.09708175[1.0000]):0.05507428]0.
8600]):0.07749593[1.0000]):0.05339411[0.6000]):0.07807216[1.0000]):0.07945529[0.6800],Q5
NHT8_Gammaproteobacteria:0.39796840):0.05440426[0.4200],Q4FQZ1_Gammaprotecbacteria:
0.39299933):0.11091432[0.9800],((((B3Q3C5_Alphaproteobacteria:0.49147539,Q2RYB8_Alph
aproteobacteria:0.31107385):0.06760929[0.3000],Q5FS51_Alphaproteobacteria:0.44185598):0.0
8086864[0.4400],Q3YSL9_Alphaproteobacteria:0.56234223):0.17549263[1.0000],(((D1B2V5_E
psilonproteobacteria:0.28598497,E0UTY3_Epsilonproteobacteria:0.34797126):0.06117241[0.40
00],D3UHO07_Epsilonproteobacteria:0.41126879):0.06884740[0.6800],(E6X0D4_Epsilonprotech
acteria:0.40011154,(P61188_Spirochaetia:0.27361425,(HOUMB7_Spirochaetia:0.17682104,E1R
AF0_Spirochaetia:0.19990318):0.05617327[0.9600]):0.10049339[1.0000]):0.07053906[0.5800]):
0.17451768[1.0000]):0.06180512[0.4200]):0.10255859[0.5600],((Q1CZI7_Deltaproteobacteria:0
.44902521,A9GDV2_Deltaproteobacteria:0.48428625):0.10950025[0.4000],(A8ZUI16_Deltaprote
obacteria:0.39699631,(((Q5Z3N4_Actinobacteria:0.17778642,P9WMJ7_Actinobacteria:0.15212
580):0.22159331[1.0000],DOLYJ5_Deltaproteobacteria:0.36423103):0.10764673[0.9400],(P611
84 Oligoflexia:0.47618673,(A1ANS1_Deltaproteobacteria:0.11700783,B3E438_Deltaproteobact
eria:0.10642882):0.19758534[1.0000]):0.06982348[0.4400]):0.05478285[0.3800]):0.09867752[0
.7400]):0.06562625[0.2600]):0.06050549[0.3800],(((A1BFP7_Chlorobia:0.18153749,BASAD1 _
Chlorobia:0.11997133):0.09783354[0.9600],B4S7B7_Chlorobia:0.14678316):0.39349990[1.000
0].(((AOAOF8VG15_Asgard:0.31907583,A0A1Q9N225 Asgard:0.33179790):0.29350692[1.000
0],A0A1Q9P0M4_Asgard:0.42273132):0.19559655[1.0000],(F3YV29_Deltaproteobacteria:0.48
214949,(Q24VT7_Clostridia:0.29004829,(A5D630_Clostridia:0.24391675,Q6ARMO_Deltaprote
obacteria:0.38840911):0.08940400[0.8600]):0.22934474[1.0000]):0.09841673[0.8200]):0.08982
817[0.5200]):0.14985155[0.8000]):0.08845893[0.4000],(Q8RGH4_Fusobacteria:0.35753818,(Q
894P6_Clostridia:0.18459830,(B1YG43_Bacilli:0.24703828,(P46208_Bacilli:0.12122093,C0Z8
X7_Bacilli:0.13982396):0.04962165[0.6600]):0.11459662[0.9400]):0.34752554[1.0000]):0.2350
5273[1.0000],(Q2SLM3_Gammaproteobacteria:1.44088058,(P0C938_Bacteroidia:0.52534488,(
Q7NJL8_Gloeobacteria:0.26705230,B0JQV2_Cyanobacteria:0.32501593):0.27985305[1.0000]):
0.41353926[1.0000]):0.36319680[1.0000])OROOT;

HSP100

(CCeeeaTCcQ01_Gammaproteobacteria:0.00573105,P63284 Gammaproteobacteria:0.0
1082935):0.06931612[1.0000],Q9CKCO_Gammaproteobacteria:0.07239693):0.02842290[0.6400
1,(Q8EBE6_Gammaproteobacteria:0.07402385,Q9KU18 Gammaproteobacteria:0.08304122):0.0
2037376[0.5800]):0.01165063[0.1000],(Q5QTU7_Gammaproteobacteria:0.09079291,(Q3IEB9_
Gammaproteobacteria:0.08788386,A1SZN5_Gammaproteobacteria:0.11197873):0.02002769[0.2
200]):0.01662109[0.0800]):0.01721229[0.3000],Q47X99_Gammaproteobacteria:0.12557639):0.
03142447[0.6000],(Q5NE82_Gammaproteobacteria:0.16662461,Q4FT12_Gammaproteobacteria:
0.14629299):0.04202317[0.2800]):0.01953009[0.0400],((Q3J8K7_Gammaproteobacteria:0.0895
5015,Q602F7_Gammaproteobacteria:0.08816926):0.02669614[0.7600],(Q83F55 Gammaproteo
bacteria:0.11697727,Q5ZUP3_Gammaproteobacteria:0.08141811):0.02051712[0.2000]):0.01729
494[0.2200]):0.00922194[0.0000],(Q8P6A0_Gammaproteobacteria:0.11914246,(Q2S9V5_Gam
maproteobacteria:0.07669923,Q9HVN5_Gammaproteobacteria:0.07386403):0.03338618[0.7200
1):0.01412005[0.0400]):0.02774057[0.4000],(ASEWR7_Gammaproteobacteria:0.19611575,((C1
DBN1_Betaproteobacteria:0.04087506,Q5F7W9_Betaproteobacteria:0.09423692):0.04522226[0.
9800],(A4G6Z4_Betaproteobacteria:0.10339478,(Q0K9H5_Betaproteobacteria:0.05321563,(Q3S
KL1_Betaproteobacteria:0.09425827,(Q47CH4_Betaproteobacteria:0.05653255,Q82SD8_Betapr
oteobacteria:0.05776050):0.01744451[0.6000]):0.02170774[0.4000]):0.01522149[0.4000]):0.020
43878[0.4600]):0.05633407[1.0000]):0.03048389[0.7000]):0.11285944[1.0000],(Q9RVI3_Deino
cocci:0.19291904,((Q6AC89_Actinobacteria:0.12735471,Q83FI1_Actinobacteria:0.27325220):0.
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06205127[0.6200],((Q47TH6_Actinobacteria:0.09000678,Q82EU9_Actinobacteria:0.10639257):
0.04491070[0.6400],(Q6NFO5_Actinobacteria:0.09270861,(Q5YNI7_Actinobacteria:0.06153180
,POWPD1_Actinobacteria:0.08907721):0.02714655[0.5400]):0.06370308[0.9600]):0.03934798[0
.5000]):0.10864844[0.8800]):0.02513329[0.3200]):0.03645877[0.2200], (((((((Q5FQY4_Alphapr
oteobacteria:0.13235656,Q5LND5_Alphaproteobacteria:0.11918282):0.02409360[0.2800],Q2R
WD8_Alphaproteobacteria:0.10680055):0.01442588[0.2400],Q2ND62_Alphaproteobacteria:0.15
168622):0.02591599[0.3800],(Q9A9T4_Alphaproteobacteria:0.11674906,B3PP77_Alphaproteob
acteria:0.08960840):0.03947969[0.7800]):0.04478930[0.6600],Q3YRH6_Alphaproteobacteria:0.
24940690):0.07812032[0.9400],(AOALIQINZT2_Asgard:0.22931858,084115 Chlamydia:0.290
84174):0.05815952[0.32007):0.01893914[0.0200],(((((E1QM11_Deltaproteobacteria:0.12639733
,F2NCS7_Deltaproteobacteria:0.14017419):0.04185589[0.3200],A8ZXC0_Deltaproteobacteria:0
.13452966):0.03059529[0.3600],(Q21MX7_Deltaproteobacteria:0.13853653,Q1D277_Deltaprote
obacteria:0.11625859):0.05453041[0.9600]):0.01896319[0.3000],(Q24WY5_Clostridia:0.175024
99,Q6ALY6_Deltaproteobacteria:0.23393708):0.03824357[0.0400]):0.02240809[0.0400],((AOA
1QIMTNO_Asgard:0.19483833,Q6MIV0_Oligoflexia:0.19497160):0.05062330[0.2000],((ASDO
B4 Clostridia:0.14098002,DOLIP3_Deltaproteobacteria:0.19894541):0.04012551[0.3800],(A9F
MK®6_Deltaproteobacteria:0.19275250,(Q73K92_Spirochaetia:0.13583622,(HOUKL9_Spirochaet
ia:0.12201809,E1RCI3_Spirochaetia:0.10575296):0.05038159[0.8800]):0.08780430[1.0000]):0.0
2960230[0.42007):0.01904957[0.0800]):0.02543092[0.1000]):0.02003184[0.0400]):0.02125299[
0.0200]):0.01905482[0.0800],(((Q7NFE9_Gloeobacteria:0.09001274,B0JKF2_Cyanobacteria:0.1
4294276):0.04356378[0.8200],B0JQ24_Cyanobacteria:0.17569755):0.06861741[0.9600],(F2LW
B6_Deltaproteobacteria:0.19753205,(Q12U12_Euryarchaeota:0.22396495,(Q8RHQ8_Fusobacter
ia:0.25589360,(Q898C7_Clostridia:0.21610358,((F3YX85_Deltaproteobacteria:0.12535203,Q1
MS43_Deltaproteobacteria:0.15655536):0.05105381[0.9600],(((((ALAPS9_Deltaproteobacteria:0
.05942294,B3E2Q5_Deltaproteobacteria:0.05989424):0.05272945[1.0000],Q826F2_Actinobacte
ria:0.14756702):0.03190854[0.6000],AOLEW?2_Deltaproteobacteria:0.09282126):0.03450696][0.
6800],Q5L1U6_Bacilli:0.12428680):0.03764182[0.4000],(B1YJ24_Bacilli:0.17069150,(Q49WB
4 Bacilli:0.17804868,((Q6F146_Mollicutes:0.20868859,P75247 Mollicutes:0.36578565):0.1066
0719[0.5600],((F21689_Bacilli:0.11430984,F21690_Bacilli:0.36984686):0.04900949[0.2600],(Q
831Y7_Bacilli:0.05937356,Q9CFF3_Bacilli:0.09081617):0.06969538[0.9600]):0.06050669[0.28
00]):0.03799847[0.1000]):0.04517181[0.2200]):0.03910246[0.1800]):0.03870732[0.1600]):0.02
147153[0.1000]):0.04435878[0.1600]):0.02461235[0.3200]):0.02584219[0.2000]):0.02833715[0.
2200]):0.02250613[0.1200]):0.03592471[0.0800],((Q2FKR4_Euryarchaeota:0.14024506,Q7MV
E7 Bacteroidia:0.15202717):0.11188597[1.0000],(D3UI70_Epsilonproteobacteria:0.16182662,(
EOUPI8_Epsilonproteobacteria:0.13560493,(D1B2U8_Epsilonproteobacteria:0.12736787,E6X03
3_Epsilonproteobacteria:0.10600802):0.01700908[0.3600]):0.02851189[0.5200]):0.18301270[ 1.
0000]):0.04183504[0.3200]):0.02931951[0.3800],A9FG71_Deltaproteobacteria:0.55011874):0.0
5385166[0.2800],(Q1D2Y0_Deltaproteobacteria:0.19876862,(Q0K1F3_Betaproteobacteria:0.126
53421,Q91659_Gammaproteobacteria:0.10307283):0.16465792[1.0000]):0.09998840[0.9200]):0.
04640624[0.2000],(((((((A1BDB6_Chlorobia:0.01206616,B4SFV1_Chlorobia:0.02027243):0.01
732050[0.9600],B4S4D9_Chlorobia:0.04413477):0.16853403[1.0000],Q7MXY4_Bacteroidia:0.
33208031):0.07984547[0.9400],084288_Chlamydia:0.36458098):0.03021484[0.2200],(Q73L29
_Spirochaetia:0.38762751,(H9UI08_Spirochaetia:0.11309744,E1R1B3_Spirochaetia:0.13459774
):0.11484500[1.0000]):0.08596550[0.7400]):0.06415619[0.1400],(F217B8_Bacilli:0.30401860,(
Q82YZ7_Bacilli:0.14370338,Q9CHS9_Bacilli:0.28804274):0.07303733[0.7400]):0.12269790[ 1.
0000]):0.03533929[0.0200],(((Q7NIW8_Gloeobacteria:0.05937138,B0JJ69_Cyanobacteria:0.049
15417):0.06361359[1.0000],(Q7NKD6_Gloeobacteria:0.24548503,B0JIB9_Cyanobacteria:0.201
71581):0.08329687[0.9400]):0.08556635[0.8000],((((Q250R5_Clostridia:0.17209781,Q3A9IN1 _
Clostridia:0.07820760):0.03107487[0.2600],Q67JN5_Clostridia:0.14746944):0.02839174[0.2200
],(A5D5K8_Clostridia:0.07819387,Q2RM39_Clostridia:0.13378472):0.02541633[0.5800]):0.023
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83691[0.2200],((((((B1YGS2_Bacilli:0.10293732,C0ZIE7_Bacilli:0.08846637):0.03174829[0.24
00],Q5L436_Bacilli:0.03939788):0.00967876[0.1200],(P37571_Bacilli:0.05613562,A0A127VT

U5_Bacilli:0.08695787):0.02476921[0.2800]):0.04467314[0.2600],Q49V34_Bacilli:0.14169326)
:0.05773176[0.8600],Q890L5_Clostridia:0.20132961):0.03474447[0.1400],(((Q5Z2T4_Actinoba
cteria:0.01646690,P9WPC9_Actinobacteria:0.03072607):0.01543023[0.5600],Q6NFB1_Actinob

acteria:0.08378391):0.05846318[1.0000],((Q6ACR4_Actinobacteria:0.05990043,Q83H06_Actin

obacteria:0.16001473):0.08648012[0.9200],(Q47KW3_Actinobacteria:0.06447902,(Q82EB8_Ac
tinobacteria:0.00219985,Q82K04_Actinobacteria:0.01980852):0.03806311[0.9600]):0.02962707
[0.74007):0.02924291[0.5800]):0.18198624[1.0000]):0.02719472[0.0000]):0.04178204[0.1800]):
0.03389700[0.1200]):0.03810510[0.0000]):0.03067937[0.0000],(Q9WY41_Thermotogae:0.2361
8009,(Q9X1B1_Thermotogae:0.27766983,(FOS2V8_Aquificae:0.17293282,(067588_Aquificae:

0.12807284,C1DUW1_Aquificae:0.17808929):0.11309990[1.0000]):0.07111204[1.0000]):0.035

77325[0.2800]):0.02902050[0.0400]):0.04085108[0.0000],(F0S121_Aquificae:0.17958925,(067

325_Aquificae:0.10198609,C1DT67_Aquificae:0.11426306):0.10394569[1.0000]):0.10357485[0
.9800]):0.01829911[0.0400],(A1STR4_Gammaproteobacteria:0.38267723,(Q899V4_Clostridia:0
.33306261,(((Q837W9_Bacilli:0.07765981,Q9CI09_Bacilli:0.11351921):0.09928382[0.9800],F2
I5V6_Bacilli:0.21001803):0.09901659[1.0000],(A0A127W0QO0_Bacilli:0.18929591,(Q5L1C7_B
acilli:0.10133515,(031673_Bacilli:0.13622672,C02J35_Bacilli:0.17129359):0.05729994[0.6200
1):0.03333899[0.2800]):0.10860302[1.0000]):0.14059607[1.0000]):0.13173655[0.9200]):0.0454

6349[0.1000]):0.04841099[0.0800],(Q2IKKO_Deltaproteobacteria:0.20230948,Q01D4S0_Deltapr

oteobacteria:0.19768735):0.36863196[1.0000]):0.03763243[0.2200],(F217G8_Bacilli:0.7011966

0,(Q9RVB2_Deinococci:0.42708472,(((F3YX74_Deltaproteobacteria:0.25039781,Q1D2Z9 Delt
aproteobacteria:0.25985985):0.08487744[0.7600],(Q91363_Gammaproteobacteria:0.24582641,Q
9KN49 Gammaproteobacteria:0.33727242):0.08504248[0.8600]):0.04593564[0.5600],(Q911A8 _
Gammaproteobacteria:0.25989487,(Q47E21 Betaproteobacteria:0.21306279,(Q2SEG4_Gammap
roteobacteria:0.29099544,(Q0KDX2_Betaproteobacteria:0.30842002,(B3Q4A0_Alphaproteobact
eria:0.18744507,Q91742_Gammaproteobacteria:0.17122376):0.05095950[0.6800]):0.07778454[0
.9000]):0.04813273[0.4600]):0.04544520[0.6000]):0.08917405[0.9600]):0.35538499[1.0000]):O0.
04200291[0.0600]):0.07169139[0.4000],(Q9RWS7_Deinococci:0.36087740,(((HOUKD7_Spiroc
haetia:0.23307731,E1R5D7_Spirochaetia:0.28456257):0.07690776[0.8400],Q73KU3_Spirochaet
ia:0.34370887):0.07919552[0.9800],(((((D3UJ95_Epsilonproteobacteria:0.51089097, E6WZH7_

Epsilonproteobacteria:0.22369730):0.07753449[0.4600],EOUPY5_Epsilonproteobacteria:0.26854
610):0.06487524[0.7000],D1B3H1_Epsilonproteobacteria:0.28425261):0.05302876[0.5200],BOL
8R6_Epsilonproteobacteria:0.30517456):0.11370463[0.6800],(Q1MQQ5_Deltaproteobacteria:0.

34580086, ((((F3Z1S3_Deltaproteobacteria:0.22102943,A0LE94 Deltaproteobacteria:0.1855057

2):0.05540222[0.6400],A8ZW51_Deltaproteobacteria:0.24233501):0.03840985[0.5200], Q6 APV
8_Deltaproteobacteria:0.28304500):0.03854603[0.3200],(((Q2I1P33_Deltaproteobacteria:0.18820
743,Q1CZL2_Deltaproteobacteria:0.16516163):0.04621905[0.6800],DOLVDOQ_Deltaproteobacter
ia:0.24033767):0.04287414[0.6400],((Q3YS04_Alphaproteobacteria:0.37946683,Q6MNG8_Olig
oflexia:0.28961312):0.09590500[0.4800],(A9F365_Deltaproteobacteria:0.30185957,((((Q5FTA9
_Alphaproteobacteria:0.11135771,Q2N6G4_Alphaproteobacteria:0.17871646):0.03740196[0.580
0],Q2RSI6_Alphaproteobacteria:0.09793318):0.04341758[0.7000],(Q5LNN4_Alphaproteobacter
ia:0.13918890,(Q9A5H9_Alphaproteobacteria:0.12764280,B3PYN2_Alphaproteobacteria:0.157

50165):0.02479985[0.3800]):0.04058727[0.6800]):0.09234061[1.0000],(((((((QOK794_Betaprote
obacteria:0.05438026,A4G7T8_Betaproteobacteria:0.06410464):0.05173790[1.0000],Q82TY2_

Betaproteobacteria:0.12307751):0.02975269[0.5200],Q47BF6_Betaproteobacteria:0.10273540):0
.01901530[0.3400],Q3SJH1_Betaproteobacteria:0.08753867):0.02743485[0.4600],C1DBG3_Bet
aproteobacteria:0.07360267):0.06945023[0.9800],Q5F916_Betaproteobacteria:0.22107091):0.100
51258[0.9800],((ASEV83_Gammaproteobacteria:0.26872581,Q4FRL2_Gammaproteobacteria:0.
25530887):0.06858617[0.50001,(((((Q3J8G5_Gammaproteobacteria:0.15258761,Q05ZXB4_Gam
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maproteobacteria:0.18456694):0.04522821[0.3200],Q607H1_Gammaproteobacteria:0.10834921)
:0.03139507[0.2000],(Q2SJL2_Gammaproteobacteria:0.09855295,Q910L8_Gammaproteobacteri
a:0.13383226):0.07845626[1.0000]):0.03093522[0.1800],Q8P998_Gammaproteobacteria:0.2277
1883):0.02139840[0.2200],(Q83CD0_Gammaproteobacteria:0.29459071,(((Q480C5_Gammapro
teobacteria:0.12225610,Q8EDW5_Gammaproteobacteria:0.16067561):0.02205046[0.3200],(Q5
ROC4_Gammaproteobacteria:0.14127863,Q3IH33_Gammaproteobacteria:0.08270076):0.042816
22[0.6400]):0.03561622[0.3800],(A1SSYO0_Gammaproteobacteria:0.22336753,(QIKSW2_Gam
maproteobacteria:0.08117855,(Q8ZQE3_Gammaproteobacteria:0.00475935,POABH9_Gammapr
oteobacteria:0.01148430):0.09814721[1.0000]):0.04213259[0.9600]):0.03474224[0.4000]):0.082
77973[0.9800]):0.03664497[0.2400]):0.03146202[0.3600]):0.03556241[0.3800]):0.02443392[0.4
600]):0.04296371[0.6400]):0.02333574[0.3200]):0.03092794[0.2000]):0.05496737[0.2600]):0.0
4407384[0.1600]):0.03819533[0.1000]):0.05253885[0.3800]):0.07688311[0.4400]):0.20655553[
1.0000])OROO0T;

JDPs

(e AaTeC2 _Betaproteabacteria:0.096 71686, A1STR3_Gammaproteobacteria:0.18
644890):0.03934143[0.3100],(A4G524_Betaproteobacteria:0.14355552,A4G5R4_Betaproteobac
teria:0.34375942):0.04205365[0.2500]):0.04741062[0.0400],Q3S1Z1_Betaproteobacteria:0.1813
4757):0.04726030[0.0500],(Q4FVP5_Gammaproteobacteria:0.44543038,Q8PBS1_Gammaprote
obacteria:0.26470874):0.08684107[0.0900]):0.02536191[0.0000],(Q2SPJ5_Gammaproteobacteri
a:0.11429019,(Q5ZT99_Gammaproteobacteria:0.08469378,(P63263 _Gammaproteobacteria:0.25
585606,Q31JR2_Gammaproteobacteria:0.38950730):0.10078220[0.0100]):0.07242161[0.0000]):
0.08044488[0.0100]):0.03528840[0.0000],Q83CJ2_Gammaproteobacteria:0.14747821):0.060714
81[0.0300],(AOLEWO_Deltaproteobacteria:0.18084547,(Q826F4_Actinobacteria:0.26388166,B3
EA91 Deltaproteobacteria:0.18446141):0.07477966[0.1600]):0.05964554[0.1100]):0.05304651[
0.0000],Q5NEU6_Gammaproteobacteria:0.37526436):0.03414217[0.0000],(F3YX83_Deltaprote
obacteria:0.18134365,Q1MS45_Deltaproteobacteria:0.17501092):0.07097843[0.4500]):0.012734
11[0.0000],Q24XN6_Clostridia:0.23425234):0.07178926[0.0000],(084345_Chlamydia:0.32693
524,(((Q7TNGQ4_Gloeobacteria:0.28838688,A5D0B5_Clostridia:0.12317851):0.07853206[0.110
0],B0JXG3_Cyanobacteria:0.21644000):0.04048761[0.0600],((Q6ALT1_Deltaproteobacteria:0.2
2633971,Q6MGQ2_Oligoflexia:0.19814692):0.13077598[0.1800],((A8ZY X1_Deltaproteobacter
ia:0.20268379,F2NE43_Deltaproteobacteria:0.26548866):0.05584983[0.0700],(((Q21QI5_Deltap
roteobacteria:0.19024470,Q1D782_Deltaproteobacteria:0.25803207):0.12287556[0.3900],Q47T
H8_Actinobacteria:0.19966474):0.05525493[0.0000],((Q6AC78_Actinobacteria:0.11107117,Q8
3F10_Actinobacteria:0.36221601):0.10637145[0.3100],(Q82EX7_Actinobacteria:0.13648443,(Q
6NEZ1_Actinobacteria:0.22423516,Q5YNI2_Actinobacteria:0.19836592):0.12950955[0.6200]):
0.04612133[0.2300]):0.08174302[0.0500]):0.07575837[0.0000]):0.00000015[0.0000]):0.029465
89[0.0000]):0.03214372[0.0000]):0.04444092[0.0000]):0.06877090[0.0000],(Q6L0S6_Euryarch
aeota:0.20602516,((A0A1QINSF1_Asgard:0.15377958,A0A218NM31_DPANN:0.18908242):0.
09975707[0.1800],(AOAOF8W923_Asgard:0.26747599,(Q892R1_Clostridia:0.24867073,(E1QD
M3_Deltaproteobacteria:0.16001997,(A1AJY4_Deltaproteobacteria:0.14798902,B3E335_Deltap
roteobacteria:0.10805133):0.13312661[0.7100]):0.06746363[0.0600]):0.03054764[0.0100]):0.05
338914[0.0000]):0.04512046[0.0000]):0.00000000[0.0000]):0.03096526[0.0000],(((((AOA1Q9P
B78 Asgard:0.18885849,B0JV84_Cyanobacteria:0.26958666):0.09954469[0.3900],067623_Aq
uificae:0.26562561):0.06996359[0.0400],(C1DW67_Aquificae:0.10815611,(066921_Aquificae:
0.10139705,Q9WZV3_Thermotogae:0.26136758):0.08478033[0.2500]):0.03789231[0.1100]):0.0
5547637[0.0000],(BOL955_Epsilonproteobacteria:0.12487340,(E6X0L4_Epsilonprotecbacteria:0
.18155353,(EOUUB4_Epsilonproteobacteria:0.32404420,(D1AZY1_Epsilonproteobacteria:0.200
41149,D3UJ13_Epsilonproteobacteria:0.28063081):0.06254152[0.1800]):0.05182089[0.1800]):0
.04655794[0.1900]):0.08670291[0.1000]):0.04712969[0.0000],((((AOALQONZP1_Asgard:0.307
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01910,A0A1Q9P052_Asgard:0.23974894):0.05987895[0.3000], AOALQINQUO_Asgard:0.14918
708):0.13395594[0.2900],Q5NFG8_Gammaproteobacteria:0.29380770):0.05634174[0.0100], (((
Q5F5M1_Betaproteobacteria:0.19223088,Q5F952_Betaproteobacteria:0.39344741):0.06991427[
0.0900],AS5EYE5_Gammaproteobacteria:0.15002200):0.07072381[0.1100],((F2LWB4_Deltaprot
eobacteria:0.14818642,F2NBX3_Deltaproteobacteria:0.21658891):0.10252893[0.1800],(B9L5J4
_Epsilonproteobacteria:0.18160011,(EOUV60_Epsilonproteobacteria:0.22608856,(D3UI47_Epsil
onproteobacteria:0.15399274,(D1B2T2_Epsilonproteobacteria:0.15127145,E6X1Y?2_Epsilonprot
eobacteria:0.12548430):0.00000000[0.0900]):0.03263668[0.3500]):0.02362761[0.4100]):0.1163
8406[0.7500]):0.04933490[0.0900]):0.03120459[0.0000]):0.03032669[0.0000]):0.01436180[0.00
00]):0.01852944[0.0000],(Q486D3_Gammaproteobacteria:0.55189966,(Q6AMJ3_Deltaproteoba
cteria:0.49215554,(F2LUD2_Deltaproteobacteria:0.09370941,Q73KY1_Spirochaetia:0.5811640
5):0.04469718[0.0000]):0.05417636[0.0000]):0.04868642[0.0000]):0.01433388[0.00007, ((((((((A
9FI175_Deltaproteobacteria:0.31369943,Q2SMM7_Gammaproteobacteria:0.12745794):0.083665
57[0.0900],(Q9HV44_Gammaproteobacteria:0.10564250,Q8PAK8_Gammaproteobacteria:0.255
93774):0.06025756[0.0700]):0.02062658[0.0100],(C1DD87_Betaproteobacteria:0.07648766,A4
G8D1_Betaproteobacteria:0.22732907):0.04006541[0.1700]):0.02288084[0.0000],(Q5ZTY4_Ga
mmaproteobacteria:0.17439576,(P42381_Gammaproteobacteria:0.22585932,(Q3J7D9_Gammapr
oteobacteria:0.14291507,Q607A6_Gammaproteobacteria:0.27110849):0.02338927[0.0800]):0.03
322774[0.0000]):0.04522252[0.01007):0.02810758[0.0000],(((Q47XI7_Gammaproteobacteria:0.
11599861,A1STE5_Gammaproteobacteria:0.15414482):0.03090688[0.5200],Q9CMS2_Gammap
roteobacteria:0.21438800):0.03301813[0.0100],(Q8EHT6_Gammaproteobacteria:0.12743004,(P
0A1G7_Gammaproteobacteria:0.11367227,(Q5QXL2_Gammaproteobacteria:0.25268713,Q31C0
7_Gammaproteobacteria:0.02971074):0.08898862[0.4500]):0.01143347[0.0900]):0.04549406]0.
1400]):0.04903906[0.1100]):0.04447145[0.0000],(((P22305_Alphaproteobacteria:0.27787141,B
3PXH2_Alphaproteobacteria:0.11656483):0.06671771[0.3500],Q5FSL4_Alphaproteobacteria:0.
24599453):0.07676643[0.1500],(Q5LWJ5_Alphaproteobacteria:0.26045527,(Q2NAI7_Alphapro
teobacteria:0.32214594,Q2RNE7_Alphaproteobacteria:0.14312061):0.02313666[0.1300]):0.0681
5558[0.0600]):0.06198820[0.0300]):0.03439840[0.0000],(006431_Betaproteobacteria:0.184341
22,Q2IHN3_Deltaproteobacteria:0.17925562):0.09815966[0.2000]):0.01450426[0.00007, (((((((A
9GVL6_Deltaproteobacteria:0.36573856,P75354 Mollicutes:0.27274262):0.10697211[0.2100],P
78004 _Mollicutes:0.24812498):0.14198963[0.0200],(AOAOF8VHI1_Asgard:0.31700118,A0A1
QINOV3_Asgard:0.30550820):0.07515122[0.1300]):0.00000000[0.0000],(Q9RUG2_Deinococci
:0.25996984,Q6F150_Mollicutes:0.20762100):0.11278289[0.2200]):0.04610999[0.0000],((Q5K
WZ8 Bacilli:0.10927340,Q67S53_Clostridia:0.14798936):0.08536322[0.2700],((B1YKTO_Baci
11i:0.18803405,C0ZB49 _Bacilli:0.16325426):0.03474025[0.1400],(Q835R5_Bacilli:0.04109853,
(AOA127VZ09_Bacilli:0.27414043,P35514 Bacilli:0.20067711):0.04377670[0.0900]):0.055882
51[0.1900]):0.04684985[0.0400]):0.03005134[0.0000]):0.02105705[0.0000],(Q24SS4_Clostridia
:0.14609403,Q2RKX3_Clostridia:0.12655180):0.03380423[0.1300]):0.06460490[0.0000], ((((((P
0CWO07_Euryarchaeota:0.11256536,A0RZ02_TACK:0.40124405):0.03621116[0.0200],Q12WE7
_Euryarchaeota:0.09637094):0.08576035[0.0000], ALANU9_Deltaproteobacteria:0.19200441):0.
01745265[0.0000],(A8ZZE3_Deltaproteobacteria:0.24124901,Q1DEA7_Deltaproteobacteria:0.1
8688104):0.08762416[0.2400]):0.04111475[0.0000],(Q9XCA6_Bacteroidia:0.21213551,Q3YT9
9_Alphaproteobacteria:0.20073191):0.08043513[0.1100]):0.04274168[0.0000],((Q8RHO3_Fusob
acteria:0.18722043,A1SXX5_Gammaproteobacteria:0.29885786):0.07656672[0.0300],((((Q2NE
68_Euryarchaeota:0.16518586,Q6MNGO_Oligoflexia:0.22710833):0.06565493[0.1200],B4S9D0
_Chlorobia:0.17565832):0.06923902[0.0400],DOLH40_Deltaproteobacteria:0.35727387):0.0404
7511[0.0000],((Q4FNQO_Alphaproteobacteria:0.22767436,Q4FVVQ7_Gammaproteobacteria:0.23
023207):0.11352596[0.2100],(HOUKG7_Spirochaetia:0.19761245,(Q73Q15_Spirochaetia:0.193
73566,E1R5G7_Spirochaetia:0.14077156):0.00000010[0.3700]):0.04951304[0.0900]):0.0171058
3[0.0000]):0.06890436[0.0000]):0.03053845[0.0000]):0.00000015[0.0000]):0.01822806[0.0000]
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):0.05230124[0.0000]):0.03737612[0.0000],((F3Z0J0_Deltaproteobacteria:0.25916458,Q1MQI8
_Deltaproteobacteria:0.17918191):0.02417502[0.0400],((E1QE45_Deltaproteobacteria:0.148880
45,Q6AN63_Deltaproteobacteria:0.27363991):0.09874932[0.3200],(A0LJ41_Deltaproteobacteri
a:0.14643024,(F2NEHO0_Deltaproteobacteria:0.33466371,F2NFRO_Deltaproteobacteria:0.163891
10):0.06774893[0.1100]):0.05633731[0.0300]):0.03584388[0.0000]):0.08458888[0.0000]):0.017
14234[0.0000],(((Q47D79_Betaproteobacteria:0.61873318,F2LUF1_Deltaproteobacteria:0.6091
2738):0.05940065[0.0500],(E1R344_Spirochaetia:0.58634864,Q09X2C3_Thermotogae:0.362140
61):0.18950212[0.2400]):0.13538485[0.0000],((Q2FSF7_Euryarchaeota:0.63767464,A0LNZ5 _
Deltaproteobacteria:0.33004823):0.09313684[0.0600],((Q2FQP6_Euryarchaeota:0.30400222,F2I
473 Bacilli:0.15871295):0.11171197[0.0600],(DOLKN9_Deltaproteobacteria:0.34118906,(Q7N
DG8_Gloeobacteria:0.25559902,B0JW23_Cyanobacteria:0.13392086):0.17939824[0.5300]):0.03
760950[0.0100]):0.00000009[0.0000]):0.04246337[0.0000]):0.02319705[0.0000]):0.03226243|0.
0000],((((AOA2D6LP47_DPANN:0.33271575,D0LIP4_Deltaproteobacteria:0.48121588):0.0084
6846[0.0000],B1YJ23_Bacilli:0.35941853):0.10839285[0.0000],(BOLUC6_Euryarchaeota:0.048
63403,A0A0F7PCA8_Euryarchaeota:0.25591861):0.35466602[0.9700]):0.12283589[0.0000],(A
9G8N1_Deltaproteobacteria:0.30807089,(((Q2N6B6_Alphaproteobacteria:0.36963161,Q2RR22_
Alphaproteobacteria:0.20604521):0.07570114[0.1900],B3Q520_Alphaproteobacteria:0.2660201
0):0.04398090[0.0800],((Q5FR31_Alphaproteobacteria:0.25037076,Q9A4Q8_Alphaproteobacter
i2:0.28931623):0.11400819[0.3000],(B3PS99_Alphaproteobacteria:0.45416680,Q2RSTO0_Alpha
proteobacteria:0.28738372):0.13409174[0.1700]):0.06190562[0.0100]):0.08173711[0.0300]):0.1
7855399[0.0300]):0.02204591[0.0000]):0.03407131[0.0000],((C0ZJ82_Bacilli:0.45594901,B0J
NV1 Cyanobacteria:0.44735440):0.14007001[0.1400],(F2LVX6_Deltaproteobacteria:0.6428947
9,A0LKU3_Deltaproteobacteria:0.60991428):0.11503493[0.0400]):0.07647433[0.0000]):0.0154
2956[0.0000],(Q82BY4_Actinobacteria:0.17589964,(Q47RP0_Actinobacteria:0.02933796,((Q6
NG14_Actinobacteria:0.26439289,Q5YZX0_Actinobacteria:0.12759436):0.11677366[0.4700],(
Q6AECO_Actinobacteria:0.06113006,Q83MZ4_Actinobacteria:0.37496400):0.22246594[0.4800
1):0.07785648[0.0400]):0.04754918[0.0300]):0.19524180[0.1400]):0.02040870[0.0000],(((((Q7
NDI6_Gloeobacteria:0.42438061,B0IJN47_Cyanobacteria:0.29632689):0.49680309[0.9700],BOL
9F1 Epsilonproteobacteria:0.53836625):0.32865612[0.4100],(Q6AE35_Actinobacteria:0.588353
21,H9UJJ3_Spirochaetia:0.72220448):0.24457397[0.0900]):0.11343339[0.0000],(AOLNJ4_Delta
proteobacteria:0.49102176,(F2NI39_Deltaproteobacteria:0.57819439,A0LLI9 Deltaproteobacter
ia:0.40455726):0.21584529[0.2100]):0.15899649[0.0700]):0.00000010[0.0000],((((F3Z1T4_Delt
aproteobacteria:0.51993462,Q1MRK4_Deltaproteobacteria:0.46175699):0.24789301[0.7600],Q2
RX13_Alphaproteobacteria:0.61849215):0.09029256[0.1000],A9G249 Deltaproteobacteria:1.02
030867):0.26049451[0.0300],(((((QOKB69_Betaproteobacteria:0.58957571,Q50312_Mollicutes:
0.50630745):0.14875186[0.2800],C1DV28_Aquificae:0.67436479):0.09056615[0.0000],Q8P X4
1 Euryarchaeota:0.56987751):0.11098873[0.0000],AOLICO_Deltaproteobacteria:0.80639022):0.
15214637[0.0000],((Q7NFL3_Gloeobacteria:0.27764080,B0JRS8_Cyanobacteria:0.42004225):0.
30281122[0.6200],((Q8EFW5_Gammaproteobacteria:0.52235046,E1R5V3_Spirochaetia:0.5624
5688):0.13919603[0.0800],((Q7NHY7_Gloeobacteria:0.38613837,B0JN11 Cyanobacteria:0.441
08024):0.25087636[0.4300],(Q3JC07_Gammaproteobacteria:0.68410639,(Q3SHD4_Betaproteob
acteria:0.47189566,Q6MQ10_Oligoflexia:0.65023312):0.20890484[0.3600]):0.11856432[0.0500
1):0.11672596[0.0300]):0.07226464[0.0000]):0.04997858[0.0000]):0.00267096[0.0000]):0.0631
1855[0.0000]):0.05480564[0.0000],((((Q21L31_Deltaproteobacteria:0.35243118,Q1D8R1_Delta
proteobacteria:0.26626320):0.79482144[1.0000],Q1DAP5_Deltaproteobacteria:0.55162661):0.34
081225[0.0900],Q479W6_Betaproteobacteria:0.45090778):0.06529684[0.0000],((Q47EC9_Beta
proteobacteria:0.59190994,Q73LY0_Spirochaetia:1.00319621):0.35870420[0.1500],((((F2NCJ3_
Deltaproteobacteria:0.48519134,E6X0EQ_Epsilonproteobacteria:0.37321887):0.13694644[0.330
0],D1B490_Epsilonproteobacteria:0.68049559):0.00000000[0.2400],Q2RGPO_Clostridia:0.7014
7919):0.41172537[0.1800],(AORUN6_TACK:0.95423631,(A0A0F8BHT4_Euryarchaeota:0.394
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07683,(B3Q164_Alphaproteobacteria:0.54036759,(A0A0F8D488_Euryarchaeota:0.43672140,Q9
A9Q7_Alphaproteobacteria:0.67415592):0.29766139[0.3400]):0.24821633[0.2200]):0.12289653
[0.08007):0.07530627[0.0000]):0.05231867[0.0100]):0.08833334[0.0000]):0.16481883[0.0000])
OROOT;

GroES/HSP10

(B3P UO2_Alphaproteobacteria':0.01703840,'B3Q350_Alphaproteobacteria’:0.0762
1206):0.10618545[1.0000],'B3PRB7_Alphaproteobacteria’:0.11542040):0.02359526[0.5100],'P0O
CAUO_Alphaproteobacteria’:0.15495266):0.04339415[0.3400],'Q2NBL7_Alphaproteobacteria':0
.09916726):0.06220492[0.2500],'"Q2RWV5_ Alphaproteobacteria’:0.07026984):0.04252048[0.24
00],('Q2N5R8_Alphaproteobacteria’:0.15896466,'Q5FPQ7_Alphaproteobacteria':0.12272190):0.
04627829[0.1700]):0.02196128[0.0900],'Q5LV16_Alphaproteobacteria':0.26493294):0.0449078
9[0.3400],'Q4FPA6_Alphaproteobacteria’:0.26353196):0.04397860[0.2600],'Q2RY29_Alphaprot
eobacteria’:0.23316191):0.12518340[0.5000],'A8ZU47_Deltaproteobacteria’:0.13044694):0.0434
4571[0.0800],(('F2ND30_Deltaproteobacteria’:0.28919809,'DOLRR4_Deltaproteobacteria’:0.236
27159):0.09437981[0.1500],(('A9GB09_Deltaproteobacteria’:0.20111925,'A9GBP9_Deltaproteo
bacteria'.0.12884563):0.01294628[0.1400],('Q2IFK1_Deltaproteobacteria':0.05270698,'Q1D2S2_
Deltaproteobacteria’:0.15309217):0.03586046[0.6100]):0.04351747[0.4000]):0.02370906[0.0400
1):0.06080049[0.0400],('Q6MRI2_Oligoflexia':0.25430931,('ALAST2_Deltaproteobacteria':0.106
43623,('B3EBF9_Deltaproteobacteria’:0.13044400,('DOLY14_Deltaproteobacteria’:0.25787900, ('
Q1MQP9_Deltaproteobacteria':0.15070739,'F3YTT4_Deltaproteobacteria’:0.26402229):0.08331
137[0.3700]):0.11829283[0.0600]):0.01933749[0.0200]):0.04867978[0.0100]):0.10963544[0.030
0]):0.05836612[0.0000],(' AOLKS5_Deltaproteobacteria’:0.25228438,('EL1QES83_Deltaprotecbacte
ria.0.24638780,'Q6ARV5_Deltaproteobacteria’:0.21368771):0.06903249[0.0700]):0.07381972[0
.0200]):0.00000009[0.00001,('Q01X67_Solibacter_usitatus':0.25934305,'"Q01RQ3_Solibacter_usi
tatus':0.31098920):0.15524934[0.2600]):0.03510609[0.0000],(('FOS3Q5_Aquificae':0.15905700,"
C1DX21_ Agquificae':0.13938023):0.09557699[0.9100],('067942_Aquificae":0.26580851,('F2LX
B2_Deltaproteobacteria’:0.36052410,('D3UGPO0_Epsilonproteobacteria':0.37386127,('B9L697_E
psilonproteobacteria’:0.23578089,('E6X266_Epsilonproteobacteria':0.22283919,'E0UQ32_Epsilo
nproteobacteria’:0.43009565):0.06238362[0.2600]):0.04724290[0.2300]):0.23455457[0.78001]):0.
10430327[0.1600]):0.14507252[0.0500]):0.08178869[0.0000]):0.01334592[0.0000],('AOLEH1_
Deltaproteobacteria’:0.12978765,(((((( A4G836_Betaproteobacteria':0.19844627,'QO0KDR8_Beta
proteobacteria’:0.07128168):0.07170894[0.4200],'Q471Z9_Betaproteobacteria':0.12333684):0.04
736250[0.3100],'Q3SMKO0_Betaproteobacteria’:0.08833229):0.03909279[0.1800],'Q82Y61_Beta
proteobacteria’:0.13320568):0.09297606[0.7300],('Q5F542_Betaproteobacteria':0.15168786,('C1
D8S2_Betaproteobacteria':0.03828942,'C1DD17_Betaproteobacteria':0.04905471):0.02861969[0
.8700]):0.13097121[0.9900]):0.07764391[0.4400],((((Q60AY1_Gammaproteobacteria':0.133555
79,'P19422 Gammaproteobacteria':0.15803916):0.01496035[0.0300],'Q5ZXP4_Gammaproteoba
cteria':0.09821410):0.06015964[0.2100],('Q3J728_Gammaproteobacteria':0.12169911,'Q607Q2_
Gammaproteobacteria’:0.23135998):0.00000000[0.0600]):0.04934674[0.3400],(("Q5NEE2_Gam
maproteobacteria’:0.22467940,'A5EX18_Gammaproteobacteria':0.28112400):0.01455690[0.1300
1,(((Q2SDF9_Gammaproteobacteria':0.11237505,'P30720_Gammaproteobacteria':0.18436567):0
.04716847[0.5700],'Q4FU95_Gammaproteobacteria':0.17122489):0.01297216[0.5700],(Q9AKT
2_Gammaproteobacteria':0.16541571,('Q5QVT3_Gammaproteobacteria':0.08031715,(Q9KLC7_
Gammaproteobacteria':0.38425468,(('A1SXK5_Gammaproteobacteria':0.01028800,'’A1ST71_Ga
mmaproteobacteria':0.00000000):0.10537137[1.0000],('Q487R0_Gammaproteobacteria':0.05895
304,('Q8CX49_Gammaproteobacteria’:0.10531033,('Q9KNR6_Gammaproteobacteria':0.1107460
6,('Q59686_Gammaproteobacteria’:0.09559757,('POA6F9_Gammaproteobacteria':0.03713677,'P0
A1D5_Gammaproteobacteria’:0.05413543):0.03472565[0.5700]):0.03686810[0.4800]):0.014186
35[0.0400]):0.01190796[0.0500]):0.02896591[0.2500]):0.04352990[0.6600]):0.03041741[0.2800
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1):0.07879209[0.6500]):0.18897894[0.9200]):0.08472461[0.3300]):0.07972287[0.1200]):0.0400
6033[0.0600]):0.10489350[0.1800]):0.03579687[0.0300]):0.06377354[0.0000],('POAOR6_Gamm
aproteobacteria':0.33328793,'Q6MI28_Oligoflexia":0.96434840):0.11955518[0.11007, (((((((((Q8
TGX8_Euryarchaeota':0.02520530,'Q8PWO07_Euryarchaeota':0.03235242):0.30944667[1.0000],'
Q2FPN6_Euryarchaeota':0.28762133):0.23134440[0.9900],'Q8R5X6_Fusobacteria:0.42781278)
:0.17081527[0.4800],'Q9WYX5_Thermotogae':0.22237401):0.11182641[0.4200],'Q3YRH3_Alp
haproteobacteria':0.75016693):0.10855574[0.0500],'P42376_Bacteroidia':0.22229656):0.086542
44[0.0100],('POC0Z8_Chlamydia'.0.63383298,('A0A3B6VH36_Spirochaetia':0.45484050,('HOU
GQ6_Spirochaetia’:0.21413806,('Q73P65_Spirochaetia':0.24822755,'E1R675_Spirochaetia':0.16
348037):0.08873011[0.3200]):0.08315713[0.7500]):0.12729660[0.2600]):0.07699735[0.0900]):0
.05501637[0.0100],('A1BHS6_Chlorobia":0.02125031,('B4SENQ_Chlorobia":0.06777572,'B4S6H
1_Chlorobia":0.06554294):0.01272320[0.4000]):0.26632741[0.9900]):0.04294151[0.0100],(('Q3
ADX4_Clostridia:0.11796165,"A5CZ05_Clostridia":0.21364068):0.05292674[0.5100], (((((((Q5L
3E7_Bacilli:0.14422918,'/A0A127VUH1_Bacilli:0.13952597):0.02982397[0.1700],'P28599 Bac
illi":0.07112957):0.03385674[0.3400],('C0ZK51_Bacilli:0.11758498,'B1YEP7_Bacilli:0.256447
00):0.04783640[0.4600]):0.07893525[0.6500],'Q49YY6_Bacilli:0.44516808):0.06030694[0.180
0],'Q67KB7_Clostridia":0.21287163):0.05593312[0.0600],'Q24QE2_Clostridia:0.18500713):0.0
3311217[0.0100],(((((("Q5Z1G0_Actinobacteria:0.02428166,'POWPES5_Actinobacteria':0.018890
39):0.07083935[0.9200],'"Q6NJ38_Actinobacteria’:0.19456955):0.11020634[0.8100],('Q820G1_
Actinobacteria’:0.10754187,'/A0A147KKR7_Actinobacteria":0.14081932):0.04640915[0.4300]):0
.10632974[0.5700],'Q6AD41_Actinobacteria':0.11793915):0.04533494[0.3600],'"Q83N38_Actino
bacteria.0.33853252):0.20489956[0.8000],('Q2RGL7_Clostridia':0.22158804,((('POA347_Cyano
bacteria':0.15749904,'B0JUI1_Cyanobacteria’:0.17373607):0.13755802[0.8900],('Q7MBB5_Glo
eobacteria:0.17837841,'Q7MBC6_Gloeobacteria’:0.20699994):0.04879937[0.4200]):0.19692991
[0.8100],('Q2RL14 Clostridia":0.21697207,('Q9IRWRO0_Deinococci':0.37553162,('Q93EU7_Baci
1i*:0.19060704,('P37283_Bacilli:0.32111232,'F217V3_Bacilli':0.36992133):0.09597244[0.5500])
:0.08804380[0.4700]):0.02655362[0.0700]):0.06372940[0.0400]):0.08582540[0.0500]):0.010328
88[0.0000]):0.10426213[0.0100]):0.07962292[0.0300]):0.14150780[0.0400]):0.08217352[0.0100
]))OROOT;

GrpE

(e aTXI4_Gammaproteobacteria':0.30372255,'Q5QXM7_Gammaproteobacteria’
:0.39281608):0.11594380[0.6100],'Q8EGS0_Gammaproteobacteria’:0.39391971):0.13620156[0.
5200],'030862_Gammaproteobacteria':0.37487977):0.08709246[0.3100],('Q3IKR2_Gammaprot
eobacteria’:0.33446462,'A1STE3_Gammaproteobacteria':0.40678421):0.08080558[0.2800]):0.08
313777[0.4700],('QI9CNUL_Gammaproteobacteria':0.51833597,('Q7CPZ4_Gammaproteobacteri
a':0.04443024,'P09372_Gammaproteobacteria':0.03197714):0.49261583[1.0000]):0.12521681[0.
2100]):0.08780554[0.2000],('Q9HV42_Gammaproteobacteria':0.37953061,(Q2SMM9_Gammap
roteobacteria'.0.64137725,('Q3J7D7_Gammaproteobacteria’:0.49904300,'Q607A4 _Gammaproteo
bacteria':0.40104234):0.16437414[0.5200]):0.10628018[0.1300]):0.13580130[0.1200]):0.147812
77[0.1200],((ASEYG2_Gammaproteobacteria':0.57578154,'Q5NFG6_Gammaproteobacteria’:0.5
5997899):0.12267387[0.1600],('Q83C41_Gammaproteobacteria:0.61366738,'Q5ZTY2_Gamma
proteobacteria':0.54341013):0.16724589[0.6700]):0.09413483[0.0700]):0.10248842[0.0100],('Q4
FPS8 Gammaproteobacteria':0.77259351,('Q6AMQ4_Deltaproteobacteria’:0.66727193,('F3Z2406
_Deltaproteobacteria':0.35254620,'"Q1MPH5_Deltaproteobacteria':0.77952921):0.22670531[0.73
00]):0.13552978[0.1600]):0.15004112[0.0400]):0.09755826[0.0000],((((((O08384_Betaproteoba
cteria:0.45142673,'Q3SIN5_Betaproteobacteria’:0.20996321):0.14519593[0.6300],'Q47HK1_Bet
aproteobacteria’:0.24455394):0.14355877[0.6700],' A4G8D3_Betaproteobacteria':0.36985924):0.
08458594[0.4100],'QOKCJ3_Betaproteobacteria':0.33532684):0.22860773[0.8600],('C1DD89_B
etaproteobacteria':0.33834057,'"Q5F6X1_Betaproteobacteria’:0.44921076):0.12317200[0.8300]):0
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.23800232[0.8600],((('Q2NAJ5_Alphaproteobacteria':0.35938135,'Q4FNP8_Alphaproteobacteria
":0.66331864):0.27678028[0.6400],'Q3YSZ3_Alphaproteobacteria':0.90459644):0.08800063[0.1
100],('Q2RN58_Alphaproteobacteria’:0.85112117,(('Q5FSQ2_Alphaproteobacteria’:0.71236975,'
POCAV1_Alphaproteobacteria’:0.46803331):0.09008517[0.3100],('B3PZA4_Alphaproteobacteri
a":0.44858765,'Q5LWF4_Alphaproteobacteria’:0.75465013):0.15282058[0.1500]):0.08352392]0.
11007):0.12044393[0.0600]):0.14416143[0.0500]):0.12256833[0.0200]):0.06636738[0.0000],'Q8
PALO_Gammaproteobacteria':0.77080548):0.10501721[0.0100],('EOUPC7_Deltaproteobacteria':
0.40794355,('E6X0M1_Epsilonproteobacteria’:0.50601687,('BOL8Y9_Epsilonproteobacteria’:0.5
6101566,('D1B2Q9_Deltaproteobacteria’:0.38256094,' D3UHE4_Epsilonproteobacteria’:0.732145
43):0.15021508[0.4800]):0.12575540[0.2400]):0.04448674[0.1500]):0.22235693[0.5800]):0.116
56512[0.0000],(((((Q21IR7_Deltaproteobacteria’:0.65972823,'Q1D4B8_Deltaproteobacteria’:0.6
9266705):0.30506487[0.9400],'DOLUJ9_Deltaproteobacteria':1.03119263):0.07908336[0.4200],'
Q826F5_Actinobacteria':1.02744391):0.19257267[0.2100],(Q2FQP1_Euryarchaeota':0.6677603
8,’A0RZ00_TACK"0.99308814):0.14036494[0.1200]):0.23304720[0.0300],('Q9RY24_Deinococ
€i:1.09190784,(('BOLNES5_Euryarchaeota':0.52084523,"”A0A0F7P7Y?2_Euryarchaeota':0.640507
97):0.37913227[0.9600],('Q83MQ1_Actinaobacteria’:1.04878570,(((Q5YNI1_Actinobacteria’:0.3
0675442,'POWMT5_Actinobacteria’:0.54875248):0.26216638[0.9400],'Q6NEZ0_Actinobacteria":
0.67455141):0.23357320[0.8200],('Q6ACT77_Actinobacteria’:0.78266350,('Q47TH9_Actinobacte
ria:0.52211913,'Q82EX8_Actinobacteria':0.39503185):0.21472729[0.9300]):0.08961606[0.3600
1):0.07928770[0.6200]):0.21711423[0.5800]):0.08606477[0.1300]):0.14454306[0.0600]):0.1595
5631[0.0200]):0.04181387[0.00007,(((((((Q2IHN1_Deltaproteobacteria':0.45896688,'P95333_De
Itaproteobacteria':0.56690763):0.31993298[0.9400],('DOLKN7_Deltaproteobacteria':0.55751116,'
A9GHU4 Deltaproteobacteria’:0.46126202):0.15857210[0.4700]):0.09808570[0.1200],(ALANV
1 Deltaproteobacteria’:0.24868368,'B3E7X0_Deltaproteobacteria’:0.33054719):0.34747246[1.00
00]):0.09382342[0.1200],'A0LH27_Deltaproteobacteria’:0.45311846):0.12269249[0.1200],('A8Z
RW2_Deltaproteobacteria’:0.63096659,'F2NCBO0_Deltaproteobacteria’:0.51268063):0.19741747]
0.5700]):0.15684312[0.0900],'E1QIB1_Deltaproteobacteria’:0.57126439):0.12817254[0.0500],('
Q3AF09_Clostridia":0.79310825,((((('Q24SS2_Clostridia":0.35975243,'A5D3Y0_Clostridia":0.55
934857):0.17826296[0.7100],'C0ZB47_Bacilli':0.67079305):0.11850742[0.1500],('BOJN66_Cya
nobacteria':0.84894071,'Q7NDP1_Gloeobacteria':0.41039277):0.32778109[0.8300]):0.06154385
[0.0100],('Q67S55_Clostridia':0.54812000,'Q2RKX5_Clostridia’:0.64458255):0.22400673[0.270
0]):0.09251798[0.0200],((((Q835R8_Bacilli:0.33334912,'Q9CGY9_Bacilli':0.45723064):0.1031
7646[0.6000],'F214Z5_Bacilli*:0.55055371):0.36107429[0.9100],'Q49Y23_Bacilli':0.57451343):
0.14852936[0.2400],(('P15874_Bacilli*:0.23156409,'"Q5KWZ6_Bacilli:0.35130900):0.13516166[
0.7400],('B1YKS8_Bacilli':0.49624276,"”A0A127VXQ2_Bacilli:0.60374402):0.10197859[0.1500
1):0.07407933[0.3100]):0.23052235[0.2400]):0.05201819[0.0000]):0.04496197[0.0100]):0.0755
1549[0.0000]):0.05778076[0.0000],(Q9WZV4_Thermotogae':0.62855771,('HOUKG9_Spirochae
tia:0.49247039,('Q73Q17_Spirochaetia’:0.84120957,'EIR5G9_Spirochaetia':0.35938814):0.1062
6358[0.2600]):0.21835911[0.8100]):0.20253476[0.1700]):0.06896284[0.0000],(("'Q7MUQ0_Bact
eroidia’:0.87066233,'CO0QX60_Spirochaetia’:0.62077350):0.10655828[0.0500],('P36424_Chlamy
dia:0.84289187,'Q892Q9_Chlorobia":0.66390971):0.16317832[0.1500]):0.12265430[0.0200]):0.
12206753[0.0000],(((AOALQIN5GY_Asgard':0.76140254,'Q2NE66_Euryarchaeota':0.56492431
):0.11732693[0.1400],'"Q8RH07_Fusobacteria':0.69601307):0.14972880[0.0600],((('Q6L0S8_Eur
yarchaeota':0.46139391,'Q9HJ84 Euryarchaeota':0.67933606):0.55860677[0.8400],'F2LUDQ_De
Itaproteobacteria’:0.77702315):0.02146147[0.0100],(((A1BHL2_Chlorobia:0.37424375,'B4SG5
5 Chlorobia':0.25728314):0.14647929[0.9400],'B4S9D1_Chlorobia":0.33869569):0.61645980[1.
0000],('AOA2D6LP76_DPANN"0.46477466,'A0A218NM27_DPANN'"0.77790878,(A0AL1Q9
MTN9_Asgard'0.28087326,'A0A1QIMTN2_Asgard"0.38594651):0.90697671[1.0000]):0.1175
2833[0.0400]):0.12188868[0.0400]):0.12630186[0.0200]):0.08881761[0.0000]):0.11031223[0.00
00]):0.04464540[0.0000],(AOAL1Q9PB65_Asgard'1.19670010,('Q12WES5_Euryarchaeota’:0.521
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59791,('POCW11_Euryarchaeota:0.11336972,'Q8TQR3_Euryarchaeota':0.14782896):0.4774569
5[1.0000]):0.19947939[0.8700]):0.17478673[0.0900]):0.13539504[0.0000],('AOALQINMA9_As
gard:1.41129631,'Q6F148 Mollicutes':0.96836347):0.22422619[0.1100]):0.09796083[0.0300],'
Q6MGQ3_Oligoflexia:0.71872903):0.18147678[0.0400],('O66745_Aquificae:0.39575667,'P780
17 _Mollicutes:1.11127004):0.25220612[0.4400]):0.10046243[0.0200],'C1DV27_Aquificae"0.55
601476,('AOA1QIMVPO_Asgard':1.94916008,'Q2FPF1_Euryarchaeota:1.32104290):0.8670734
7[0.4500])OROO0OT;

Cyp40

O AOAOF 7PFT4_Euryarchaeota:0.28781698,'A9GR29_Deltaproteobacteria’:0.50158

847):0.13723195[0.3200],('DOLQF2_Deltaproteobacteria’:0.31347110,'DOLX61_Deltaproteobact
eria:0.42434507):0.30706069[0.9700]):0.11027197[0.2200],('BOLPG5_Euryarchaeota':0.000000
00,’A0AO081EWT71_Euryarchaeota':0.02138152):0.40145798[0.9900]):0.12543475[0.1000],('Q1D
5X7_Deltaproteobacteria'.0.33495857,('Q1DD37_Deltaproteobacteria':0.32172735,'Q1D5X8_De
Itaproteobacteria':0.31565633):0.06927418[0.5900]):0.30702858[0.9500]):0.10830284[0.0200], ((
'Q47KCO_Actinobacteria’:0.24477466,'Q47L19_Actinobacteria’:0.34316910):0.11231979[0.5700
1,((Q6NKJ3_Actinobacteria'.0.17672619,'POWHW3_Actinobacteria':0.11000063):0.23001168|0.
9700],('Q6AHMS5_Actinobacteria':0.36190335,'Q82FC6_Actinobacteria’:0.20197629):0.1083564
3[0.5100]):0.12424152[0.5300]):0.11263242[0.2600]):0.05811747[0.0100],('Q6MRB4_Oligofle

xia":0.40820546,('Q2I1E8_Deltaproteobacteria’:0.58298291,'Q2I1E7_Deltaproteobacteria’:0.2607

7096):0.12776766[0.3400]):0.07864280[0.1000]):0.11537862[0.0200],'Q5ZU46_Gammaproteob
acteria':0.49490913):0.04219123[0.0000],((('Q82229_Bacilli':0.19318585,'Q9CH46_Bacilli':0.3

3896422):0.21065885[0.9700],'F215E9_Bacilli:0.33322203):0.15882297[0.1000],('E6X070_Epsi
lonproteobacteria':0.32732246,('EOUPT2_Deltaproteobacteria’:0.29437649,('AOA1QIMZU3_As

gard0.58531697,'D1AZ05 Deltaproteobacteria’:0.33596823):0.19810657[0.7700]):0.18057414[
0.4600]):0.27215167[0.4900]):0.12545865[0.0100]):0.09815704[0.0000],(AOAL1QINIH8_Asgar
d:0.22446681,'Q5YSZ1_Actinobacteria’:0.37432436):0.54915387[1.0000]):0.02997412[0.0000],
((((AOAL1QIMZHT_Asgard0.33494157,'Q8RGF6_Fusobacteria':0.29201074):0.15964101[0.58

00],'Q8PC26_Gammaproteobacteria':0.35886985):0.16573397[0.1700],'Q8RI136_Fusobacteria".0.
99166487):0.06651207[0.0200],(((Q67KZ4_Clostridia':0.58787546,'Q67L36_Clostridia’:0.2587

6098):0.13264375[0.3700],'COZEP1_Bacilli:0.36639987):0.26860147[0.5000],(Q486E3_Gamm
aproteobacteria:0.71118116,('Q9RXR9_Deinococci':0.53353024,('Q9RT72_Deinococci':0.35826
980,'Q9RRF0_Deinococci*:0.40904975):0.26078775[0.9600]):0.07394550[0.1600]):0.07900603[
0.0500]):0.10959856[0.0300]):0.11140629[0.0100]):0.06858966[0.0000],('E1R4X8_Spirochaetia
"0.61038426,(((('Q5YTHS8_Actinobacteria':0.53312741,'POWHW1_Actinobacteria':0.37663518):
0.13917270[0.6500],'Q6NGY5_Actinobacteria’:0.71420379):0.15796714[0.5800],('Q6AFA6_Ac
tinobacteria'.0.79039052,'Q827T2_Actinobacteria’:0.68843171):0.09601384[0.2200]):0.5448769

3[0.8100],('Q49W93_Bacilli::0.34971228,(A0A127W4C9_Bacilli.0.19168317,('Q834U8_Bacill
i:0.46378728,('COZAF3_Bacilli:0.61625826,'Q9CI1J2_Bacilli:0.57396050):0.13296324[0.3100])
:0.14398535[0.1900]):0.06643175[0.2000]):0.25278199[0.2000]):0.07767073[0.0000]):0.054033
35[0.0000]):0.15604931[0.0100],((A0A2D6K5Z2_Nanoarchaeota':0.40602138,'DOLUK1_Delta

proteobacteria’:0.51959596):0.14511228[0.4600],('Q6L1D0_Euryarchaeota':0.18013014,('Q2FP4
6_Euryarchaeota.0.23757207,('Q8PT88_Euryarchaeota':0.03810379,'Q8TQ90_Euryarchaeota".0.
01433887):0.14705916[1.0000]):0.09631448[0.9100]):0.11706131[0.8500]):0.11985828[0.5000]
):0.00754636[0.0000],"A9F211_Deltaproteobacteria:1.09687630):0.16348186[0.0300],((((A1BE
D2_Chlorobia:0.09178568,'B4SD18_Chlorobia’:0.08017986):0.09932501[0.8500],'B4S3D7_Chl
orobia":0.13488251):0.22182461[0.9800],'Q7MV65_Bacteroidia:1.00191395):0.12716669[0.510
0],(('BOJTK1_Cyanobacteria:0.62722384,'Q7NG65_Gloeobacteria’:1.44195204):0.07710165[0.1
300],('Q7NLZ6_Gloeobacteria:0.41147410,('Q7NHC7_Gloeobacteria':0.51270469,('B0JTU3_C

yanobacteria':0.75909202,'"Q7NKH8_Gloeobacteria':0.57116804):0.40426734[0.9600]):0.174745
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20[0.3500]):0.19144436[0.3000]):0.42760672[0.5300]):0.21842733[0.1500]):0.01969594[0.0000
1,((((Q2N9X2_Alphaproteobacteria'.0.68614658,'Q2IFL3_Deltaprotecbacteria':0.55092836):0.07
887289[0.1100],'Q9A8L6_Alphaproteobacteria’:0.61306704):0.11799882[0.2300],'Q9A9K1_Alp
haproteobacteria’:0.54675630):0.54265882[1.0000], (((((((Q488Q5_Gammaproteobacteria’:0.352
92912,"Q8EAT0_Gammaproteobacteria':0.35899718):0.09131997[0.7200],'Q3IHQ4_Gammaprot
eobacteria’:0.69128870):0.12509103[0.3000],'Q5QWT2_Gammaproteobacteria'.0.36827273):0.3
0910757[0.9100],'Q5F959_Betaproteobacteria':0.51500232):0.10567722[0.1400], ASEWG7_Ga
mmaproteobacteria':0.31365324):0.07098724[0.0400],('Q488X1_Gammaproteobacteria':0.66006
607,'Q3IC17_Gammaproteobacteria’:0.72320412):0.58309754[0.9500]):0.06365629[0.0300], ((("
Q6LY62_Euryarchaeota':0.15397856,'Q6L Y63 _Euryarchaeota':0.20002228):0.31485764[1.0000
1,'Q2SD51_Gammaproteobacteria’:0.50742258):0.14821693[0.1300],(((((( AOLNA2_Deltaproteo
bacteria':0.26632196,'AOLHX7_Deltaproteobacteria':0.25926695):0.05016798[0.4600],'F3YVE6
_Deltaproteobacteria'.0.37755856):0.09159216[0.2700],(ALATD4_Deltaproteobacteria':0.13981
432,'B3ESN9_Deltaproteobacteria':0.16222472):0.17568430[1.0000]):0.09605142[0.1500],(('Q1
MS04_Deltaproteobacteria':0.20126380,'A1STV4_Gammaproteobacteria':0.61152617):0.151597
81[0.3100],('Q5ZRZ4_Gammaproteobacteria':0.21285755,"Q8EGU9_Gammaproteobacteria':0.54
134297):0.12204945[0.4300]):0.07411540[0.0200]):0.02868569[0.0000],('Q3SH89_Betaproteob
acteria':0.46292340,('Q59641_Gammaproteobacteria'.0.29415102,('P20753_Salmonella':0.01356
354,'POAFL3_Gammaproteobacteria':0.02794496):0.26967622[1.0000]):0.12032903[0.5700]):0.
09472799[0.0900]):0.05137552[0.0000],('E1QL41_Deltaproteobacteria’:0.41886341,(((('Q47HK
9 Betaproteobacteria':0.35997255,'Q9KPR7_Gammaproteobacteria’:0.48311028):0.08576890[0.
2700],('C1D6WS5_Betaproteobacteria’:0.23181927,'Q82Y46_Betaproteobacteria':0.42745514):0.0
8749395[0.5300]):0.13111784[0.0800],('Q60BG1_Gammaproteobacteria':0.26027205,(Q0KCB1
_Betaproteobacteria’:0.42616719,'’A1LASLO0_Deltaproteobacteria’:0.41793965):0.09251338[0.080
01):0.05926353[0.0700]):0.07413088[0.0000],((('Q5F9L7_Betaproteobacteria:0.24134523,'A5E
WG8_Gammaproteobacteria':0.22584425):0.08488371[0.2000],'Q8EE18_Gammaproteobacteria':
0.32843707):0.09693118[0.0500],('Q3J8Y7_Gammaproteobacteria':0.36772553,((((A8ZZB1_De
Itaproteobacteria'.0.17954492,'Q4FTV6_Gammaproteobacteria':0.24188832):0.07537761[0.4700
],'F2NF28_Deltaproteobacteria'.0.31044329):0.06324553[0.2100],'F3Z1A4_Deltaproteobacteria'”:
0.22768150):0.08504161[0.2500],((('Q5Z3F8_Actinobacteria:0.18119109,'Q1MS03_Deltaproteo
bacteria'.0.49325123):0.09309434[0.2200],'A4G4MO0_Betaproteobacteria’:0.33988746):0.101296
71[0.1000],('Q82Y47_Betaproteobacteria':0.24774470,('Q3SHM9_Betaproteobacteria':0.131291
49,(('QOKCB2_Betaproteobacteria:0.15577126,' A4G4L9_Betaproteobacteria':0.27607791):0.035
16716[0.0400],(('Q47HLO_Betaproteobacteria':0.18370629,'C1D6W4_Betaproteobacteria’:0.200
07856):0.04702567[0.1600],('Q912U9_Gammaproteobacteria':0.13246604,((((('Q8XFG8_Salmo
nella':0.01853500,'P23869 Gammaproteobacteria':0.00538122):0.12295006[1.0000],'Q9CM92_
Gammaproteobacteria':0.34823146):0.06035740[0.3000],'Q3IF50_Gammaproteobacteria':0.1217
2642):0.06503920[0.2400],'Q5QYP4_Gammaproteobacteria':0.24456823):0.10449846[0.4000],((
'Q47XL4_Gammaproteobacteria’:0.28211958,'Q2SK42_Gammaproteobacteria':0.16772511):0.09
688367[0.3100],'ALSWR1_Gammaproteobacteria:0.17328963,('Q8EG23_Gammaproteobacteri
a".0.14914905,('Q9CM91_Gammaproteobacteria':0.22590593,'Q9KQZ8_Gammaproteobacteria”:
0.14608564):0.06921142[0.3700]):0.10007882[0.3300]):0.07254581[0.2300]):0.03757322[0.030
0]):0.05906014[0.0500]):0.05114859[0.0100]):0.07234645[0.0400]):0.01088943[0.0000]):0.028
78456[0.0100]):0.06825957[0.0000]):0.04998095[0.0000]):0.05246671[0.0000]):0.01840850[0.0
000]):0.03548457[0.0000]):0.09962905[0.0000]):0.09238257[0.0000]):0.05895251[0.0100]):0.0
0000021[0.0200]):0.12668237[0.7500]):0.21998974[0.7700]):0.13032443[0.0300],(('Q897Q3_Cl
ostridia":0.38621008,'Q24WG2_Clostridia":0.14637038):0.21579305[0.9300],(((ACA3B6VF87_
Spirochaetia':0.20864787,'’A0A3B6VBW1_Spirochaetia':0.11094294):0.30168945[1.0000],'AOR
XJ3_TACK"0.29397358):0.15328905[0.6700],(AORYN7_TACK"0.81648297,(('Q1D3D1_Delt
aproteobacteria’:0.29588820,'’A9ETL1_Deltaproteobacteria':1.04604194):0.34354752[0.7900],(((
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(((EOUULS_Deltaproteobacteria’:0.22398647,'BOLA78_Epsilonproteobacteria’:0.25340931):0.05
802159[0.6000],'D1B1F2_Deltaproteobacteria’:0.30210887):0.11445634[0.4700], E6BWXU5_Eps
ilonproteobacteria':0.21321501):0.09728782[0.6200],'D3UH51_Helicobacter_mustelae':0.373970
13):0.22919250[0.9500],'’A0A1Q9P5P9_Asgard':0.48317520):0.16160159[0.4400],(('Q2NI82_E
uryarchaeota’:0.12417125,'Q12VY4_Euryarchaeota':0.21177156):0.07803929[0.2900],('C0ZC74
_Bacilli:0.24159855,('P35137_Bacilli':0.20325342,('Q5KXK3_Bacilli':0.14857460,'B1YM99_B
acilli:0.28618853):0.04720429[0.5300]):0.09514110[0.6600]):0.11465594[0.8700]):0.08596 158[
0.50007):0.09521752[0.4900]):0.30446872[0.5900]):0.08579725[0.0200]):0.12089761[0.0300]):
0.10658170[0.0600],('Q4FL03_Alphaproteobacteria':1.15302974,('Q5FSI5_Alphaproteobacteria”:
0.39763272,(((((('B3PZQ9_Alphaproteobacteria':0.41446175,'Q5LR96_Alphaproteobacteria:0.2
9859086):0.15732753[0.5300],'"Q5LR95_Alphaproteobacteria':0.23203787):0.09331866[0.2700],
'Q4FLZ3_Alphaproteobacteria':0.23515312):0.07035308[0.1800],'B3PZR0_Alphaproteobacteria’
:0.21939293):0.12566756[0.2400],('Q9A7Y5_Alphaproteobacteria':0.14388247,'Q2N943_Alpha
proteobacteria’:0.16049063):0.16687928[0.9700]):0.05877875[0.0400],('Q2RTK3_Alphaproteob
acteria':0.26527472,(('B4S5R9_Chlorabia':0.26937520,'B4SHG7_Chlorobia':0.29346744):0.1387
1651[0.9400],('Q2NAT2_Alphaproteobacteria’:0.63841669,((Q9A7Y7_Alphaproteobacteria':0.4
0127546,'Q9A7Y6_Alphaproteobacteria':0.30323108):0.40416394[0.9800],('Q47UB6_Gammapr
oteobacteria’:0.81410098,('Q311S9_Gammaproteobacteria':0.77365537,(Q2N8MO0_Alphaproteob
acteria':0.67787104,('DOLL82_Deltaproteobacteria':0.48966567,'Q8P716_Gammaproteobacteria':
0.38715507):0.13150351[0.5400]):0.35275663[1.0000]):0.25235876[0.7000]):0.40812813[0.960
0]):0.14040861[0.4800]):0.14554367[0.3900]):0.07406060[0.0000]):0.08874286[0.1000]):0.132
13842[0.1300]):0.21608804[0.5400]):0.19084772[0.4500])OROQCT;
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Legends for Datasets

Data S1. The 188 representative organisms and their phylogenetic classifications. This file also
lists the 181 alternative representative organisms.

Data S2. Numerical values of the proteome parameters.

Data S3. A list of all the unique ECOD X-groups, and Pfam clans, detected in representative
proteomes of our ToL, and a list of ECOD X-groups conserved across the ToL.

Data S4. A list of all the unique ECOD X-group combinations detected in the representative
proteomes of our ToL.

Data S5. Unigue Pfam domain combinations, and clan combinations, detected in the representative
proteomes; ‘no clan’ relates to Pfam families that are not assigned to a clan, and thus reflect an
independent lineage.

Data S6. Expansion of beta-superfolds beyond the expansion of proteome size: for representative
organisms of our ToL, shown are the percent of proteins in the proteomes that contain a domain
related to one of the ECOD top hierarchies.

Data S7. Repeat segments identified in the representative proteomes.

Data S8. The percent of aggregation-prone proteins per proteome.

Data S9. The predicted disordered segments in the representative proteomes.

Data S10. Pfam-annotated domain combinations, and the UniProt identifiers, of the core and co-
chaperones identified in the representative proteomes.

Data S11. mRNA abundance of core- and co-chaperones.

Data S12. Protein abundance of core- and co-chaperones.
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