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Supplementary Text

AlphaFold2 and AlphaFold2-multimer are neural networks that predict protein
structure given a target sequence [1, 2]. It does so by analyzing coevolutionary
information in the form of a multiple sequence alignment (MSA). The MSA is
constructed by searching for and aligning sequences that are similar to the target
sequence. As a result, the MSA contains evolutionary information on the target
sequence. AlphaFold2 participated in the 14th edition of the Critical Assessment
of Structure Prediction (CASP) competition. In CASP, research groups test their
structure prediction models against a set of proteins. The experimental structures
of this set are only known by the organizers of CASP, thus CASP is a good inde-
pendent way for research groups to test the accuracy of their structure prediction
models. AlphaFold2 has demonstrated extremely high accuracy in its ability to
correctly predict protein structures in CASP14, largely attributed to its use of
full MSAs [3]. Furthermore, in the latest CASP15, all the top contenders use
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AlphaFold2-based methods [4]. One of the critical features of AlphaFold2 is that
it provides two types of metrics that show how confident AlphaFold2 is in its pre-
diction. These are the predicted local difference distance test (pLDDT) and the
predicted aligned error (PAE). These confidence values allow us to interpret the
prediction in different ways to assess its quality. A pLDDT value is assigned to
every residue and ranges from 0 to 100. It is used as a measure of the local confi-
dence of secondary structures within domains and should not be used to evaluate
the relative position of domains. When visualizing AlphaFold2 structures, residues
are commonly colored by their pLDDT values, from red (pLDDT = 0) to orange
(pLDDT = 50) to yellow (pLDDT = 70) to light blue (pLDDT = 90) to dark blue
(pLDDT = 100). Residues with pLDDT = 90 are classified as high confidence, 90
> pLDDT > 70 as confident, 70 > pLDDT > 50 as low confidence, and pLDDT <
50 as very low confidence. The very low confidence regime is generally viewed as
a prediction of disorder instead of as regions where AlphaFold2 fails to predict the
relevant structures [5, 6]. The other confidence metric, PAE, allows us to identify
domains and assess AlphaFold2’s confidence in the relative position of domains.
It is visualized as a two-dimensional plot with the residue numbers on both the
x and y-axis. The error at (x,y) is the expected distance error in Å of residue x
relative to residue y when residue y is aligned to the true structure. The distance
errors are generally colored from red (30Å) to white (15Å) to blue (0Å), although
the AlphaFold2 database colors from white (30Å) to green (0Å). In the case of
multimer predictions, the residues of all the chains are appended on the y and
x-axis and the different chains are separated by thick black lines. Low distance
errors (>10Å) indicate that AlphaFold2 is confident in the relative position of the
residues in question. Domains can be identified from the PAE plot by comparing
the distance errors between residues from the same chain. Confident interfaces
between domains can be identified from the PAE by comparing the distance errors
between residues from different chains. For example, the PAE plot in Supplemen-
tary Fig. 4c shows distance errors of a dimer prediction. The plot is divided into
four parts, with the upper left and lower right parts showing the distance errors
between residues from within chain A and chain B respectively. The lower left and
upper right parts show the distance errors of residues between chain A and chain
B. In both chains A and B we can identify two domains, an N-terminal domain
and a C-terminal domain, apparent from the two blue squares in both the upper
left and lower right corners of the plot. The C-terminal domains of chains A and
B form an interaction interface, apparent from the blue squares in the upper right
and lower left corners of the plot.

We have predicted the monomer, dimer, tetramer, and hexamer structures of
5823 prokaryotic histone proteins. To assess the quality of this dataset, we have
plotted the distributions of three metrics: MSA depth, pLDDT scores, and in-
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terface predicted TM scores (ipTM). MSA depth is an important factor as deep
MSAs contain more evolutionary information and thus give higher-quality predic-
tions. MSAs with at least 100 sequences generally give good predictions [1]. 99%
of our predictions have an MSA with 100 or more sequences (Supplementary Fig.
1). Only a small group of histones have shallow MSAs (Supplementary Fig. 1).
These are ”rare” histones which are part of small categories with few related pro-
teins in the databases that we search to construct the MSAs. For the pLDDT, we
show the distribution of the averaged pLDDT scores, meaning that the pLDDT for
every residue of a prediction is summed together and divided by the total number
of residues (Supplementary Fig. 2). 99%, 95%, 91%, and 86% of monomer, dimer,
tetramer, and hexamer predictions respectively have an averaged pLDDT >70,
showing that AlphaFold2 is confident in the local structure predictions of the vast
majority of histones. The transmembrane histones perform badly on the pLDDT
metric due to AlphaFold2 giving low pLDDT values to the transmembrane do-
mains. For every multimer prediction, AlphaFold2 calculates an ipTM score. The
ipTM score condenses the information of interactions between chains as visualized
in the PAE plots into a single value. The ipTM score ranges from 0 to 1. The ipTM
score is high if the majority of residues between chains have low distance errors and
is low if the majority have high distance errors. While a high ipTM value (>0.75)
is a strong indication of a high-quality multimer prediction, lower ipTM values
between 0.3 and 0.75 do not necessarily indicate a low-quality prediction. This is
because ipTM is calculated across the whole chain and thus does not reflect if the
predicted multimer contains an interface of high quality. For example, bacterial
dimer histones and ZZ histones share a highly similar histone fold (Supplementary
Fig. 37). ZZ histones, however, contain an additional C-terminal domain which
is linked to the histone fold through a disordered linker (Supplementary Fig. 38).
The distance errors for the dimer prediction of the bacterial histone Q6MRM1 are
all very low and as a result, the ipTM value is very high (0.921) (Supplementary
Fig. 39a). For the dimer prediction of the ZZ histone D0LYE7, the predicted dimer
interface is identical and the distance errors are also very low, however, the ipTM
score is significantly lower (0.466) because the additional N-terminal domain of the
ZZ histone does not participate in the multimerization interface (Supplementary
Fig. 39b). Thus, while ZZ histones and bacterial histones are predicted to have
the same dimerization interface with similarly low distance errors, the ipTMs differ
significantly because it is calculated across the whole chain. While some of our
multimerization predictions have ipTM scores below 0.75, this does not exclude
them from being high-quality multimer predictions. This is the primary reason
why we categorized all histones by viewing each prediction manually and assessing
the quality of the multimer based on the PAE plot. We provide the PAE plots of
every prediction we discuss in Supplementary Fig. 4.
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Supplementary Tables

Supplementary Table 1: Data collection and refinement statistics for HTkC. Values
for the outer shell are given in parentheses.

HTkC

Data Collection
Space group P212121

Cell dimensions
a, b, c (Å) 52.66, 64.29, 79.85
α, β, γ (°) 90, 90, 90
Resolution range (Å) 44.00-1.84 (1.95-1.84)
Completeness (%) 99.6 (99.0)
Redundancy 7.16 (7.15)
< I

σ(I)
> 12.63 (1.36)

Rmeas 0.107 (1.48)

Refinement
No. of reflections, working set 21711
No. of reflections, test set 1205
Final Rcryst 0.204
Final Rfree 0.237
R.m.s. deviations
Bonds (Å) 0.005
Angles (°) 1.263

Supplementary Table 2: A list of the 17 identified prokaryotic histone categories,
accompanied by a short description. Categories that have a studied model histone are
visualized in bold text.
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Categories Description

Bacterial dimer
α3 histones from bacteria that form only dimers and bend DNA. The model bacterial dimer histone is
HBb/Bd0055 from Bdellovibrio bacteriovorus (PDB: 8FVX,8CMP).

Beta
Histones that are predicted to form a unique tetrameric structure. The monomer of these beta histones contains
four histone folds on the N-terminus. The C-terminus contains a beta-propeller domain similar to the cartilage
acidic protein 1. Likely does not bind DNA.

Coiled-coil
Histones that have a coiled-coil domain on their C-terminus. These histones bridge DNA. In the predicted
tetramer structure two histone dimers stand opposite each other, interacting through their C-terminal domains,
and face away from each other.

DUF1931 Double histones similar to aq328 from Aquifex aeolicus (PDB: 1WWI).

Face-to-face
α3 histones that form a characteristic tetramer whereby two dimers stand parallel against each other and directly
interact with each other through their histone folds.

GTPase α3 histones that have a eukaryotic-like small Rab GTPase domain on their N-terminus.

Halo
Double histones from Halobacteria. These histones form dimer structures which are similar to the nucleosomal
tetramer structures. However, based on our AlphaFold predictions, they can not form a superhelix similar to
(hyper)nucleosomes.

IHF
Histones that have an unknown C-terminal domain, which dimerizes with another tail. The genes of these
histones are always found in an operon that also contains an IHF-like protein.

Methanococcales
Histones that have a C-terminal domain that facilitates DNA bridging. Histone MJ1647 is the model histone of
this group (PDB: 8BDK). They are exclusively found in Methanococcales archaea.

NCC
Histones that have a coiled-coil domain on their C-terminus. In terms of sequence they are significantly different
from coiled-coil histones. They are exclusively found in Nanohaloarchaea.

Nucleosomal
Histones that form the (hyper)nucleosomal tetramer structure. The model nucleosomal histone is HMfB from
Methanothermus fervidus (PDB: 1A7W and 5T5K).

Phage
α3 histones with a C-terminal domain which facilitates DNA-bridging in the tetramer structure. These histones
are found in several Caudovirales metagenomes, and also in some bacterial genomes.

Poseidoniia
Double histones found exclusively in Poseidoniia archaea. They contain an unknown C-terminal domain which
likely used to be a double histone fold based on structural similarities.

RdgC
Histones that have a coiled-coil domain on their C-terminus. The genes of these histones are always found in
operons that also contain an RdgC-like protein and an unknown transmembrane protein.

Thermoplasmatota
Histones that have a considerably extended α2 helix. They often contain disordered C-terminal tails. The genes
of these histones are always found in operons that also contain a Xer-like recombinase.

TM
Histones that have a transmembrane domain on their C-terminus. Their α1 helices are often missing. They
likely do not bind DNA.

ZZ
α3 histones highly similar in their histone fold to the bacterial dimers. However, they contain a ZZ-type zinc
finger domain on the N-terminus.
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Supplementary Table 3: Oligonucleotides used for cloning.

Name primer Resulting plasmid Sequence (5’-3’)

HTkC fragment F pRD503 AGGAGATATACATATGGCAGAAATGCTGGTTA

AGAGC

HTkC fragment R pRD503 CTTTGTTAGCAGTTAAACATGACGTGCATACA

GGGTTTTACG

HTkC vector F pRD503 GCATTTCTGCCATATGTATATCTCCTTCTTAA

AGTTAAACAAAATTATTTCTAGAGGGG

HTkC vector R pRD503 ACGTCATGTTTAACTGCTAACAAAGCCCGAAA

GG

HMfC fragment F pRD551 CTTTAAGAAGGAGATATACATATGGAAGAAAA

ACTGCCGTTTGC

HMfC fragment R pRD551 CTTTGTTAGCAGTTACAGCTTGCTGGTCAGAT

CAAATG

HMfC vector F pRD551 CGGCAGTTTTTCTTCCATATGTATATCTCCTT

CTTAAAGTTAAACAAAATTATTTC

HMfC vector R pRD551 CAGCAAGCTGTAACTGCTAACAAAGCCCG

Supplementary Table 4: Plasmids created for this study.

Name Backbone Insert Resistance Addgene #

pRD503 pET30b HTkC (TK1040) Kanamycin 220788
pRD551 pET30b HMfC (Mfer0945) Kanamycin 220789
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Supplementary Figures

(a) (b)

Supplementary Figure 1: Histograms showing the distribution of multiple-sequence
alignment (MSA) depth of histones from (a) categories with more than 50 members or
(b) smaller categories. The vertical black line is placed at an MSA depth value of 100
and depicts the upper boundary for MSAs which we consider to be shallow. Note that
the MSA depths of the beta-propeller and Rab GTPase histones are higher than 2500
and thus they fall outside the depicted x-axis range in (b). Source data are provided as
a Source Data file.
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(a) (b)

(c) (d)

(e) (f)

(g) (h)

Supplementary Figure 2: Histograms showing the predicted local distance difference
test (pLDDT) values of rank 1 (a,b) monomer, (c,d) dimer, and (e,f) tetramer, (g,h)
hexamer predictions from (a,c,e,g) categories with more than 50 members or (b,d,f,h)
smaller categories. Source data are provided as a Source Data file.
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(a) (b)

(c) (d)

(e) (f)

Supplementary Figure 3: Histograms showing the interface predicted TM score (ipTM)
values of rank 1 (a,b) dimer, (c,d) tetramer, and (e,f) hexamer predictions from (a,c,e)
categories with more than 50 members or (b,d,f) smaller categories. Note that while
high ipTM values (>0.75) likely indicate a high-quality multimer prediction, low ipTM
values (<0.75) do not necessarily indicate a low-quality multimer prediction as ipTM is
calculated across the whole protein chain. Source data are provided as a Source Data
file.
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(a) (b) (c) (d)

(e) (f) (g) (h)

(i) (j) (k) (l)

(m) (n)

Supplementary Figure 4: Predicted aligned error plots for (a) D4GZE0 tetramer,
(b) D0LYE7 monomer, (c) D0LYE7 dimer, (d) A0A0F8XJF6 dimer, (e) A0A2E7QIQ9
tetramer, (f) E3GZL0 tetramer, (g) D4GVY1 tetramer, (h) A0A358AGI2 dimer,
(i) A0A1Q9NJR1 dimer, (j) A0A1F9E2M1 dimer, (k) Q6MRM1 dimer, (l) D0LYZ1
tetramer, (m) A5UK87 tetramer, and (n) Q74P82 dimer. The value at (x,y) is the ex-
pected distance error (Å) of residue x relative to residue y when residue y is aligned to
the true structure. Source data are provided as a Source Data file.
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Supplementary Figure 5: The dimer structure of nucleosomal histone A0A1Q9NJR1
from Candidatus Heimdallarchaeota archaeon LC3 as predicted by AlphaFold2. Each
residue is colored by its pLDDT value. Values below 50 indicate a prediction of disorder.
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Candidatus Hydrogenedentes bacterium | A0A3M2F8B9

bacterium | A0A358V0T9

Deltaproteobacteria bacterium | A0A661NYP2

Deltaproteobacteria bacterium | A0A3M1CXZ6

Planctomycetaceae bacterium | A0A7Y5VQT6

Candidatus Bathyarchaeota archaeon | A0A842R1P2

Myxococcales bacterium | A0A7X9HPB6

Deltaproteobacteria bacterium | A0A7C4PUZ6

Leptonema illini DSM 21528 | H2CFS2

Leptonema illini | A0A833H2J8

Candidatus Andersenbacteria bacterium RIFCSPHIGHO2_12_FULL_45_11 | A0A1G1X2W2

bacterium | A0A2D6IMW3

Candidatus Andersenbacteria bacterium CG10_big_fil_rev_8_21_14_0_10_54_11 | A0A2M6WZT5

Candidatus Andersenbacteria bacterium | A0A353CX55

Planctomycetes bacterium | A0A7V2XGK7

Planctomycetes bacterium | A0A7C3EKQ6

Planctomycetes bacterium | A0A2E3A8C0

Planctomycetes bacterium | A0A2E6NPX7

marine metagenome | A0A382ZDL5 Planctomycetes bacterium | A0A7C5EDQ6

Planctomycetes bacterium | A0A660VQL6

Planctomycetes bacterium | A0A3C0VFA2

Planctomycetes bacterium | A0A8I2A1S4

Planctomycetes bacterium SM23_32 | A0A0S8G1S7

Planctomycetes bacterium | A0A523U8B5

bacterium ADurb.Bin400 | A0A1V5NCE7

Deltaproteobacteria bacterium CG_4_9_14_0_2_um_filter_42_21 | A0A2M8FXL5

Deltaproteobacteria bacterium RIFCSPHIGHO2_02_FULL_44_16 | A0A1F9FWF6
Spirochaetaceae bacterium | A0A8B5WPZ2

Spirochaetaceae bacterium | A0A6I7PFK7

Spirochaetales bacterium | A0A524K7R2

Spirochaetae bacterium HGW−Spirochaetae−3 | A0A2N1SIW4

Spirochaetae bacterium HGW−Spirochaetae−7 | A0A2N1R427

Treponema sp | A0A7X8HDP6

Treponema sp | A0A3D3FS87

Spirochaetales bacterium | A0A7Y3J330

Spirochaeta sp. LUC14_002_19_P3 | A0A1W9N6V1

Spirochaetales bacterium | A0A2G6I076

Spirochaeta isovalerica | A0A841RH88

Spirochaetaceae bacterium 4572_59 | A0A1W9V968

Oceanispirochaeta crateris | A0A5C1QUP3

Spirochaetaceae bacterium 4572_7 | A0A1W9VSC9

Thiospirochaeta perfilievii | A0A5C1QGA0 Oceanispirochaeta sp. M1 | A0A370AY42

Spirochaetes bacterium | A0A496R340

Spirochaetes bacterium | A0A660SUQ8

Bdellovibrionales bacterium | A0A3D3GDM7

Spirochaetia bacterium | A0A352V7Z6

Spirochaetes bacterium GWB1_27_13 | A0A1G3KL33

Spirochaetes bacterium ADurb.Bin133 | A0A1V6BQ79Spirochaetes bacterium | A0A660TA47Bdellovibrionaceae bacterium | A0A2E7GHL6

Bdellovibrionaceae bacterium | A0A849WP48

Bdellovibrionales bacterium RIFCSPHIGHO2_01_FULL_40_29 | A0A1F3TPU5

Pseudobdellovibrio exovorus JSS | M4V527Bdellovibrio sp. qaytius | A0A3T0RMK7

Bdellovibrio sp. ZAP7 | A0A514XD40

Bdellovibrio sp. KM01 | A0A7H9MJT3

Bdellovibrio sp. SKB1291214 | A0A254Q8K0

Bdellovibrio sp. NC01 | A0A514WSE3

Bdellovibrio bacteriovorus | A0A150WCZ0

Bdellovibrio sp. ArHS | A0A0B8WV74

Bdellovibrio bacteriovorus | A0A150WQJ8

Bdellovibrio bacteriovorus (strain ATCC 15356 / DSM 50701 / NCIMB 9529 / HD100) | Q6MRM1

Bdellovibrio bacteriovorus str. Tiberius | K7YT41

Bdellovibrio sp. CG10_big_fil_rev_8_21_14_0_10_47_8 | A0A2H0WGB2

Bdellovibrionaceae bacterium | A0A2E1Q3M8

Bdellovibrionales bacterium CG10_big_fil_rev_8_21_14_0_10_45_34 | A0A2M6X6B6

Proteobacteria bacterium | A0A4Q6CE65

Bdellovibrionaceae bacterium | A0A2D5ZUQ7

Proteobacteria bacterium SG_bin7 | A0A1W9HK35

Bdellovibrionaceae bacterium | A0A2E3WWW7

Bdellovibrionaceae bacterium | A0A2D6JE81

Bdellovibrio sp. 28−41−41 | A0A258VAP8

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_40_36 | A0A1F9H5X7

Bdellovibrionales bacterium | A0A838F3U4

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_40_36 | A0A1F9HA48

Nitrospira sp | A0A7C7W2N4

Omnitrophica bacterium GWA2_52_12 | A0A1G1IVY5

Simkania negevensis (strain ATCC VR−1471 / Z) | F8L7X8

Chlamydiae bacterium | A0A6M1Z3K5

Candidatus Anoxychlamydiales bacterium | A0A6M2ACT9

Candidatus Anoxychlamydiales bacterium | A0A6M1YKP4

Candidatus Anoxychlamydiales bacterium | A
0A6M1ZI03

Candidatus Anoxychlamydiales bacterium | A0A6M1YTN2

Candidatus Anoxychlamydiales bacterium | A
0A6M1ZCZ0

Candidatus Anoxychlamydiales bacterium | A
0A6M1Z6N0

marine sediment metagenome | A
0A0F9AH49

Candidatus Anoxychlamydiales bacterium | A0A6M1YF76

Chlamydiae bacterium RIFCSPHIGHO2_12_FULL_27_8 | A0A1F8JBD1

Candidatus Anoxychlamydiales bacterium | A0A6M1ZS67

Chlamydiae bacterium CG10_big_fil_rev_8_21_14_0_10_35_9 | A0A2H0VRH6

Chlamydiae bacterium | A0A7Y3N6P9

Waddlia chondrophila (strain ATCC VR−1470 / W
SU 86−1044) | D

6YWW1

Chlamydiae bacterium | A0A7X5TFU2

Chlamydiae bacterium | A0A6M2A456

Chlamydiae bacterium | A0A6G4ZSJ3

Chlamydiae bacterium | A0A6M1ZCZ7

Waddliaceae bacterium | A0A2E3LXH5

Chlamydiae bacterium | A0A6M2A084

Chlamydiae bacterium | A0A7X5TDC4

Candidatus Aerophobetes bacterium | A0A2A4X5H8

Halobacteriovorax marinus (strain ATCC BAA−682 / DSM 15412 / SJ) | E1WXM4

Halobacteriovorax sp. JY17 | A0A2G8HQZ1

Halobacteriovorax marinus | A0A1Y5FHQ1
Halobacteriovoraceae bacterium | A0A2E4D9Z6

Bdellovibrionales bacterium CG11_big_fil_rev_8_21_14_0_20_38_13 | A0A2H0Q996

Deltaproteobacteria bacterium | A0A2E2NPU7

Bdellovibrio sp. qaytius | A0A3T0RNW3

Bdellovibrio bacteriovorus | A0A150WPP9

Bdellovibrio bacteriovorus str. Tiberius | K7ZBU6

Bdellovibrio bacteriovorus | A0A1Z3N5Q0

Bdellovibrio bacteriovorus (strain ATCC 15356 / DSM 50701 / NCIMB 9529 / HD100) | Q6MIV3

Bdellovibrio sp. CG10_big_fil_rev_8_21_14_0_10_47_8 | A0A2H0WAZ4

Bdellovibrio sp | A0A317JM14

Bdellovibrionales bacterium RBG_16_40_8 | A0A1F3SRL5

Halobacteriovoraceae bacterium | A0A2E3W293

Halobacteriovoraceae bacterium | A0A2E3XTR4

Bdellovibrionales bacterium RIFOXYC1_FULL_39_130 | A0A1F3VA77

Bacteriovorax stolpii | A0A2K9NTN0

Bacteriovoracaceae bacterium | A0A849TM97

Halobacteriovorax sp | A0A2E5JLJ4

Bdellovibrionales bacterium GWA2_49_15 | A0A1F3SVH3

Bacteriovorax sp. DB6_IX | T0RYW6

Bacteriovorax sp. MedPE−SWde | A0A1J5K7E3

Bacteriovorax sp. Seq25_V | T0RAZ7

Halobacteriovorax vibrionivorans | A0A8B3ST15

Halobacteriovorax sp. DA5 | A0A2S3QLP3Bacteriovorax sp. BAL6_X | T0CBS3Bacteriovorax sp. BSW11_IV | T0RDQ6

Bdellovibrionales bacterium RIFOXYC1_FULL_37_79 | A0A1F3V8J0

Bdellovibrionaceae bacterium | A0A2D5ZU05

Proteobacteria bacterium SG_bin7 | A0A1W9HT56

Bdellovibrio sp. 28−41−41 | A0A258VR48

Bdellovibrionaceae bacterium | A0A849WVR3

Bdellovibrionales bacterium RIFOXYD1_FULL_44_7 | A0A1F3X3W9

Bdellovibrionales bacterium RIFOXYD1_FULL_53_11 | A0A1F3Y6H6

Bdellovibrionales bacterium RIFOXYD1_FULL_55_31 | A0A1F3YCA2

Bdellovibrionales bacterium GWB1_55_8 | A0A1F3T376

marine sediment metagenome | A0A0F9MHI1
Candidatus Scalindua sp | A0A7C1KLX5

Planctomycetes bacterium GWF2_40_8 | A0A1G2XTA8

Planctomycetes bacterium RIFCSPLOWO2_12_FULL_40_19 | A0A1G3C6W1

Candidatus Marinimicrobia bacterium | A0A2E9PQC6

Candidatus Scalindua japonica | A0A286TUA2

Candidatus Brocadiaceae bacterium S225 | A0A5C6D6E3

Planctomycetes bacterium RIFCSPHIGHO2_12_39_6 | A0A1G3C302

Planctomycetes bacterium RIFCSPHIGHO2_12_39_6 | A0A1G3BII4

Planctomycetes bacterium RIFOXYD12_FULL_42_12 | A0A1G3CIR7

Planctomycetes bacterium RIFOXYD2_FULL_41_16 | A0A1G3CMW1

Planctomycetes bacterium | A0A7Y3U233

Kuenenia stuttgartiensis | A0A2C9CBK7

Kuenenia stuttgartiensis | Q1Q6V0

Kuenenia stuttgartiensis | A0A6G7GTJ9

Planctomycetes bacterium RBG_16_41_13 | A0A1G2ZJ06

Proteobacteria bacterium | A0A3A0G721
SAR324 cluster bacterium | A0A7X9FPL7

Candidatus Cloacimonetes bacterium | A0A523SLD0

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_45_16 | A0A2H0PM38

bacterium BMS3Bbin12 | A0A2H6JAE9

Chromatiales bacterium | A0A831W2Z9

Chromatiales bacterium 21−64−14 | A0A257SVB7

Myxococcales bacterium | A0A7Y3DDR4

Nitrospira sp | A0A7C7W092

Gammaproteobacteria bacterium | A0A7C5NCB0

Planctomycetes bacterium | A0A2E1VTJ4

Planctomycetes bacterium | A0A3M2ATE9

Planctomycetes bacterium | A0A2A4PEU7

Planctomycetes bacterium | A0A2E7RLV0

Candidatus Dadabacteria bacterium | A0A3M1VH40Deltaproteobacteria bacterium | A0A3D2C7U9

Deltaproteobacteria bacterium | A0A4P5VUA6Deltaproteobacteria bacterium | A0A2E7MAJ9

Planctomycetes bacterium | A0A2A5DHI0

Planctomycetes bacterium | A0A2E1H726
Candidatus Entotheonella gemina | W4LSE2

Deltaproteobacteria bacterium | A0A534SUR8
Deltaproteobacteria bacterium | A0A534YS46

Deltaproteobacteria bacterium | A0A534VZT2

Myxococcales bacterium | A0A4Q5XI17

Proteobacteria bacterium | A0A2W4M9F3

Deltaproteobacteria bacterium | A0A534U0C7

Myxococcales bacterium | A0A7X7GUH9

Rickettsiales bacterium | A0A2E6ELJ5

Enhygromyxa salina | A0A2S9XMF4Enhygromyxa salina | A0A0C1Z8D0Enhygromyxa salina | A0A2S9YM89

Pseudenhygromyxa sp. WMMC2535 | A0A850GJH6Plesiocystis pacifica SIR−1 | A6GGA7

Deltaproteobacteria bacterium RBG_16_71_12 | A0A1F9G6Y1

Haliangium ochraceum (strain DSM 14365 / JCM 11303 / SMP−2) | D0LYE7

Deltaproteobacteria bacterium CG_4_9_14_3_um_filter_63_12 | A0A2M8BNB0
Sandaracinaceae bacterium | A0A847F3G7Planctomycetes bacterium | A0A2D5WC09Sorangiineae bacterium NIC37A_2 | A0A1W9QC34

Kofleriaceae bacterium | A0A7Y6UEK4

Deltaproteobacteria bacterium | A0A7W1B921
Deltaproteobacteria bacterium | A0A7W0VF60

Deltaproteobacteria bacterium | A0A7W0VNZ6

Deltaproteobacteria bacterium | A0A538QVS1

Deltaproteobacteria bacterium | A0A7W0WZ05Deltaproteobacteria bacterium | A0A7V9RH42

Bdellovibrionales bacterium RIFOXYD1_FULL_55_31 | A0A1F3XVV8
Deltaproteobacteria bacterium RIFOXYA12_FULL_58_15 | A0A1F9L9J2

Myxococcales bacterium | A0A7Z9G8R7Myxococcales bacterium | A0A7C7YIZ8

Spirochaeta sp | A0A2D7DNC7 Deltaproteobacteria bacterium | A0A534QAD6
Myxococcales bacterium | A0A7Y3M835

Deltaproteobacteria bacterium | A0A523J7G5
Deltaproteobacteria bacterium | A0A2D6BLB9

Myxococcales bacterium | A0A7Y3D7T1

Deltaproteobacteria bacterium | A0A7V1NBG0

Myxococcales bacterium | A0A7C7XUT3

Deltaproteobacteria bacterium | A0A2E3NG42Deltaproteobacteria bacterium | A0A2E5YKX8

Deltaproteobacteria bacterium | A0A2D6MV11

Deltaproteobacteria bacterium | A0A2E9GVV8

Deltaproteobacteria bacterium | A0A7C2NHU0

Deltaproteobacteria bacterium | A0A3M2DM94

Myxococcales bacterium | A0A7C8DLG5

Myxococcales bacterium | A0A7C7ZJY5

Deltaproteobacteria bacterium | A0A7V1N960

Deltaproteobacteria bacterium | A0A2D6MMU7

Deltaproteobacteria bacterium | A0A2E5YFT3

Myxococcales bacterium | A0A7C8CPF4Spirochaeta sp | A0A2D7DN09

Deltaproteobacteria bacterium | A0A2D7HW20

Myxococcales bacterium | A0A7C7ZM11

bacterium TMED88 | A0A1Z9BSG9

Proteobacteria bacterium | A0A4Q6EML3

Bdellovibrionales bacterium | A0A849WY59

Deltaproteobacteria bacterium RIFCSPLOWO2_01_FULL_45_74 | A0A1F9GKK6

Deltaproteobacteria bacterium GWA2_45_12 | A0A1F8WE83

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_46_8 | A0A1F9HMM2

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_47_16 | A0A2H0PEF3

Deltaproteobacteria bacterium | A0A3D4Z4S7

Deltaproteobacteria bacterium | A0A7V3FMV2

bacterium | A0A7V7WKS1

Sedimentisphaera salicampi | A0A1W6LM19

Sedimentisphaera cyanobacteriorum | A0A1Q2HPZ7

Limihaloglobus sulfuriphilus | A0A1Q2MET2

archaeon | A0A2D6F216

Anaerohalosphaera lusitana | A0A1U9NLH9

Phycisphaerales bacterium | A0A7C4T0X9

Planctomycetes bacterium | A0A7X8IDD5

Phycisphaerales bacterium | A0A7C1IS36

Planctomycetes bacterium DG_58 | A0A0S7X332

Planctomycetes bacterium | A0A7C8AGR3

Planctomycetes bacterium | A0A660UTZ6

Phycisphaerales bacterium | A0A7C2BU76Planctomycetes bacterium | A0A660V9Q7

Planctomycetales bacterium 4572_13 | A0A1W9TAA6

Phycisphaerae bacterium | A0A7X7ET62

Planctomycetes bacterium | A0A660UZL0

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_40_36 | A0A1F9H5K8Planctomycetes bacterium GWF2_50_10 | A0A1G2YF46

Planctomycetes bacterium GWC2_49_10 | A0A1G2XG06

Planctomycetes bacterium HGW−Planctomycetes−1 | A0A2N1UCC2

Phycisphaerales bacterium | A0A357BV16

Planctomycetes bacterium GWF2_42_9 | A0A1G2YIV9

Planctomycetes bacterium ADurb.Bin401 | A0A1V5N4A3

Planctomycetes bacterium GWF2_41_51 | A0A1G2Y0R5

Planctomycetes bacterium RBG_13_44_8b | A0A1G2YMK7

Phycisphaerales bacterium | A0A7C3T5T2
archaeon | A0A6A8AM72

archaeon | A0A6A8ATV4

Planctomycetes bacterium | A0A7V7D512

candidate division Zixibacteria bacterium | A0A831P1B3

Phycisphaerales bacterium | A0A3D3UL95

Phycisphaerae bacterium SM1_79 | A0A0S8KK53

Phycisphaerae bacterium SG8_4 | A0A0S8E952

Planctomycetes bacterium B3_Pla | A0A532UGV6

Phycisphaerales bacterium | A0A7V2N2F1

Planctomycetes bacterium ADurb.Bin412 | A0A1V5MYS4

Phycisphaerales bacterium | A0A7Y4RAC5

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_47_16 | A0A2H0PCU9

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_49_13 | A0A2H0P3F2

Deltaproteobacteria bacterium | A0A7V3SQP7

Candidatus Termititenax aidoneus | A0A388TCI8

Candidatus Termititenax persephonae | A0A388TEX5

Planctomycetia bacterium | A0A3D3KQ33

Planctomycetes bacterium RIFCSPHIGHO2_12_FULL_52_36 | A0A1G3BGJ0

Candidatus Scalindua brodae | A0A0B0EII8

Candidatus Brocadiaceae bacterium S225 | A0A5C6DKL3

Candidatus Scalindua japonica | A0A286U2I5

Planctomycetes bacterium RIFCSPLOWO2_12_FULL_40_19 | A0A1G3C3L5

Candidatus Scalindua rubra | A0A1E3XAB4

Candidatus Scalindua sp | A0A7C1KMI7

Planctomycetes bacterium | A0A7Y3XLQ0

Deltaproteobacteria bacterium | A0A534PT43

Deltaproteobacteria bacterium | A0A534NEC9

Deltaproteobacteria bacterium | A0A534UTD8
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Candidatus Woesearchaeota archaeon | A0A842SE10
Candidatus Heimdallarchaeota archaeon AB_125 | A0A1Q9PF12Candidatus Heimdallarchaeota archaeon | A0A523XQR6

Candidatus Heimdallarchaeota archaeon AB_125 | A0A1Q9PCV8

uncultured archaeon | A0A1S6HEP4
Candidatus Pacearchaeota archaeon | A0A7J3CV08Candidatus Altiarchaeales archaeon | A0A7J2JKI1Candidatus Altiarchaeota archaeon | A0A8J8BP93

Candidatus Woesearchaeota archaeon | A0A7T5UJN9

archaeon | A0A2D6RKK9archaeon GW2011_AR17 | A0A0B3AUF0Nanoarchaeota archaeon | A0A2D6PIX6Nanoarchaeota archaeon | A0A2D6NWY2

Candidatus Woesearchaeota archaeon | A0A3M1FC41

Candidatus Pacearchaeota archaeon CG_4_10_14_0_2_um_filter_31_10 | A0A2H9Q037

Heimdallarchaeota archaeon (strain LC_2) | A0A1Q9NJ58

Candidatus Aenigmarchaeota archaeon | A0A7C3M469Candidatus Aenigmarchaeota archaeon | A0A7J2VTG8

Candidatus Aenigmarchaeota archaeon | A0A7J2VWR3
Candidatus Aenigmarchaeota archaeon | A0A7J2TZX2

Candidatus Aenigmarchaeota archaeon | A0A7J2TZW3

Candidatus Aenigmarchaeota archaeon | A0A7C5YAT2

archaeon | A0A522E257

Hadarchaeum yellowstonense | A0A147JYK9

Hadesarchaea archaeon | A0A7C3U3I2

Hadesarchaea archaeon | A0A7C4F236

Hadesarchaea archaeon | A0A842MTQ9
Hadesarchaea archaeon | A0A7C4JA02

Hadesarchaea archaeon | A0A7C5AAS0

Candidatus Aenigmarchaeota archaeon | A0A7J2ZLQ5

Candidatus Aenigmarchaeota archaeon | A0A7J3E3C0

Candidatus Aenigmarchaeota archaeon | A0A7C3WHW2

Candidatus Aenigmarchaeota archaeon | A0A7C3R9M7
Candidatus Aenigmarchaeota archaeon | A0A7C4GHG0

Candidatus Aenigmarchaeota archaeon | A0A497SC40

Candidatus Aenigmarchaeota archaeon | A0A842Q6I5

Candidatus Aenigmarchaeota archaeon CG_4_9_14_3_um_filter_37_18 | A0A2H9R221

Candidatus Aenigmarchaeota archaeon CG_4_10_14_0_8_um_filter_37_24 | A0A2H9PGU7

Nanoarchaeota archaeon | A0A833A2Z5

marine sediment metagenome | A0A0F9RHQ8

Candidatus Micrarchaeota archaeon CG06_land_8_20_14_3_00_50_6 | A0A2H9LXD1

Thermoplasmata archaeon | A0A662K6T1

Candidatus Pacearchaeota archaeon ex4484_31 | A0A256YB44

Candidatus Pacearchaeota archaeon | A0A7J2IYX5

Odinarchaeota archaeon (strain LCB_4) | A0A1Q9N5X0

Candidatus Brockarchaeota archaeon | A0A8J7U6J6
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Candidatus Kentron sp. SD | A0A450Z010Candidatus Kentron sp. SD | A0A450YNR7
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Lokiarchaeum sp. (strain GC14_75) | A0A0F8XVV9
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marine sediment metagenome | A0A0F9LSQ3

Candidatus Lokiarchaeota archaeon | A0A5C9EZ94
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marine sediment metagenome | X0SUQ6
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Candidatus Lokiarchaeota archaeon | A0A842RXA6

Candidatus Lokiarchaeota archaeon | A0A524E2Z5

Candidatus Lokiarchaeota archaeon | A0A524EQI0
Candidatus Lokiarchaeota archaeon | A0A842V8I8

Candidatus Lokiarchaeota archaeon | A0A7K4GXS5
marine sediment metagenome | A0A0F9KN99

marine sediment metagenome | A0A0F9T4K7

marine sediment metagenome | X1A3E6

Candidatus Lokiarchaeota archaeon | A0A523VWN5

Candidatus Lokiarchaeota archaeon Loki_b32 | A0A532THE7

Candidatus Lokiarchaeota archaeon | A0A523VQR1
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Candidatus Lokiarchaeota archaeon Loki_b32 | A
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s archaeon | A
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uncultured archaeon | A
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s archaeon | A
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Archaeon GW2011_AR5 | A0A0B3AJY9

Candidatus Aenigmarchaeota archaeon | A0A7J4I684

archaeon | A0A2D6WX84

Candidatus Aenigmarchaeota archaeon | A0A497S989

archaeon | A0A849R7C1

Nanohaloarchaea archaeon | A0A849QDU6

archaeon | A0A849PVR0

Candidatus Aenigmarchaeota archaeon ex4484_52 | A0A256Y3L8

Candidatus Nanohaloarchaeota archaeon | A0A662QUL5
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N
atronorubrum

 tibetense G
A33 | L9VFZ5

N
atronolim

nobius baerhuensis | A0A202E5N
3

N
atronorubrum

 texcoconense | A0A1G
9G

B26

H
aloterrigena daqingensis | A0A1N

7F9P1
H

alostagnicola sp. A56 | A0A063ZTS2

H
alostagnicola kam

ekurae | A0A1I6P7E5

H
alostagnicola larsenii XH

−48 | W
0JPW

1

N
atronorubrum

 aibiense | A0A5P9P1Y3

Salinarchaeum
 sp. IM

2453 | A0A8G
1H

6G
7

N
atronorubrum

 thiooxidans | A0A1N
7EZX5

N
atronorubrum

 sulfidifaciens JC
M

 14089 | L9W
AH

4

N
atronorubrum

 bangense JC
M

 10635 | L9W
KX4

H
aloterrigena turkm

enica (strain ATC
C

 51198 / D
SM

 5511 / JC
M

 9101 / N
C

IM
B 13204 / VKM

 B−1734 / 4k) | D
2R

S00

N
atronolim

nohabitans innerm
ongolicus JC

M
 12255 | L9X283

N
atronorubrum

 halalkaliphilum
 | A0A6B0VJ64

N
atronolim

nobius sp. AArcel1 | A0A6G
4R

A29

N
atronobacterium

 gregoryi (strain ATC
C

 43098 / D
SM

 3393 / C
C

M
 3738 / C

IP 104747 / IAM
 13177 / JC

M
 8860 / N

BR
C

 102187 / N
C

IM
B 2189 / SP2) | L0AI84

N
atronobacterium

 texcoconense | A0A1H
1H

W
W

5

Natrinem
a ejinorense | A0A2A5Q

YS2

Haloterrigena longa | A0A8A2U385
Natrinem

a sp. YPL30 | A0A7D6CNW
7

Natrinem
a halophilum

 | A0A7D5G
M

11

Natrinem
a sp. CBA1119 | A0A2B7G

TP7

Haloterrigena alkaliphila | A0A8A2VJ00

Haloferax volcanii (strain ATCC 29605 / DSM
 3757 / JCM

 8879 / NBRC 14742 / NCIM
B 2012 / VKM

 B−1768 / DS2) | A0A384KSN1

Halonotius pteroides | A0A3A6Q
KJ7

Halonotius terrestris | A0A8J8P872
Halorubrum

 sp. C191 | A0A2G
1W

XA7

Candidatus Stahlbacteria bacterium
 | A0A523Z8N1

Haloarcula sp. CBA1131 | A0A5N1KW
G

6

Haloarcula californiae ATCC 33799 | M
0K294

Haloarcula californiae ATCC 33799 | M
0K3I4

Halorubrum
 vacuolatum

 | A0A238X3F0

Halobacterium
 sp. DL1 | W

0K3X0

Halobaculum
 saliterrae | A0A6B0T9H2

Haloplanus aerogenes | A0A3M
0CIK5

Halonotius terrestris | A0A8J8TBP6

Halom
icroarcula salinisoli | A0A8J7YKT9

Haloplanus vescus | A0A1H4AA03

Halorubrum
 salinarum

 | A0A7D4CUY9

Halorubrum
 saccharovorum

 DSM
 1137 | M

0DS10

Natrinem
a pellirubrum

 (strain DSM
 15624 / CIP 106293 / JCM

 10476 / NCIM
B 786 / 157) | L0JT31

Halobacterium
 salinarum

 | A0A841HFF3

Halobacterium
 sp. CBA1126 | A0A6A9SBS2

Halobacterium
 salinarum

 (strain ATCC 700922 / JCM
 11081 / NRC−1) | Q9HHD8

Halobacterium
 salinarum

 (strain ATCC 700922 / JCM
 11081 / NRC−1) | A0A510NAH2

Halobellus lim
i | A0A1H6CCZ6

Halorubrum
 litoreum

 JCM
 13561 | M

0P9D2

Haloarcula sp. Atlit−120R | A0A3R7IM
04

Halarchaeum
 nitratireducens | A0A830GEQ1

Halorubrum
 sp. ASP1 | A0A4U7DPA0

Haloplanus rallus | A0A6B9FDY2

Halobaculum saliterrae | A0A6B0T3C7

Halosimplex pelagicum | A0A7D5TXP0

Halorubrum cibi | A0A521ET06

Halorubrum
 persicum

 | A0A2G1W
M

H2

Halopelagius inordinatus | A0A1I2W
B69

Natrinema pallidum DSM 3751 | L9YZY6

Natrinema versiforme | A0A4P8W
Q42

Halorubrum trapanicum | A0A8J7RFZ6

Halorubrum tropicale | A0A0N0BQL8

Halorubrum sp. C3 | A0A2G1W
ZV7

Halorubrum salipaludis | A0A2A2F9W
7

Haloarcula vallismortis ATCC 29715 | M0J5C0

Halorubrum sp. AJ67 | V6DVC9

Haloarcula salaria | A0A830FW
T8

Halobellus sp. Atlit−38R | A0A498G459

Haloarcula mannanilytica | A0A4C2EMS7

Halobacterium hubeiense | A0A0U5H5P3

Halopenitus persicus | A0A1H3NXB2

Haloarcula mannanilytica | A0A4C2EN04

Halorubrum sp. CBA1229 | A0A7D4Y915

Haloarcula japonica (strain ATCC 49778 / DSM 6131 / JCM 7785 / NBRC 101032 / NCIMB 13157 / TR−1) | M0L6G7

Halorubrum hochstenium ATCC 700873 | M0FSH5

Halapricum desulfuricans | A0A897NL67

Halobacterium sp. DL1 | W
0K8H7

Haloferax sp. Atlit−105R | A0A498E9U8

Halorubrum sp. SD626R | A0A4U7F007

Haloferax sp. Atlit−10N | A0A371M3Q8

Halorubrum sp. CBA1229 | A0A7D4Y7F3

Natrinem
a gari JCM

 14663 | L9YQ59

Halosim
plex rubrum

 | A0A7D5T6R6

Halocalculus aciditolerans | A0A830F7V6

halophilic archaeon DL31 | G2M
PE8

Natrinem
a sp. (strain J7−2) | I7CNZ7

Halobaculum
 saliterrae | A0A6B0SW

J4

Haloplanus vescus | A0A1H3ZW
45

Halom
icroarcula lim

icola | A0A8J7YEH9

Haloferax sp. Atlit−10N | A0A371M
3P9

Halonotius terrestris | A0A8J8P565

Natronococcus jeotgali DSM
 18795 | L9Y2W

9

Natronococcus sp. JC468 | A0A8J8JM
P9

Halorubrum
 sp. CG

M
5_25_10−8B | A0A4U7C1W

4

Halobellus clavatus | A0A1H3J092

Halobellus ruber | A0A7J9SLQ
7

Halobellus salinus | A0A830EHH7

Halorientalis persicus | A0A1H8M
Q

B7

Haladaptatus paucihalophilus DX253 | A0A1M
7B0G

7

Haladaptatus paucihalophilus DX253 | E7Q
M

R0

Haladaptatus sp. R4 | A0A161ZNN7

Haladaptatus litoreus | A0A1N7BQ
P2

Halopiger salifodinae | A0A1I0Q
G

T7

Haloterrigena hispanica | A0A1G
6NUX2

Haloterrigena lim
icola JCM

 13563 | M
0C7N5

Natrinem
a salaciae | A0A1H9IX86

H
alogeom

etricum
 lim

i | A0A1I6FU
I6

Salinigranum
 rubrum

 | A0A2I8VN
F8

H
alogeom

etricum
 pallidum

 JC
M

 14848 | M
0D

6B5

H
alogeom

etricum
 sp. C

BA1124 | A0A6G
2FX32

H
alogeom

etricum
 borinquense (strain ATC

C
 700274 / D

SM
 11551 / JC

M
 10706 / KC

TC
 4070 / PR

3) | E4N
R

I4

H
alobellus sp. Atlit−38R

 | A0A498G
A91

H
alobellus clavatus | A0A1H

3EK51

H
alobellus lim

i | A0A1H
5W

D
E9

H
alopelagius longus | A0A1H

1EAJ6

H
aloferax m

editerranei (strain ATC
C

 33500 / D
SM

 1411 / JC
M

 8866 / N
BR

C
 14739 / N

C
IM

B 2177 / R
−4) | I3R

126

H
aloferax m

arinisedim
inis | A0A6G

1YZI6

H
aloferax m

arinum
 | A0A6A8G

7R
3

H
aloferax sp. C

BA1148 | A0A6G
0EF38

H
aloferax elongans ATC

C
 BAA−1513 | M

0H
W

30

H
aloferax volcanii (strain ATC

C
 29605 / D

SM
 3757 / JC

M
 8879 / N

BR
C

 14742 / N
C

IM
B 2012 / VKM

 B−1768 / D
S2) | A0A384LG

55

H
aloferax m

ucosum
 ATC

C
 BAA−1512 | M

0II18

H
alopelagius inordinatus | A0A1I2LLW

9

H
alalkaliarchaeum

 desulfuricum
 | A0A343TJT5

N
atrinem

a gari JC
M

 14663 | L9YZP0

N
atrinem

a sp. (strain J7−2) | I7C
P19

N
atrinem

a pallidum
 D

SM
 3751 | L9Z1D

3

N
atrinem

a pallidum
 | A0A4V1IFG

0

N
atrinem

a altunense JC
M

 12890 | L9ZH
87

N
atrinem

a versiform
e | A0A4P8W

PY4

N
atrinem

a versiform
e JC

M
 10478 | L9XVQ

5

Salinarchaeum
 sp. H

archt−Bsk1 | R
4W

3D
9

N
atranaeroarchaeum

 sulfidigenum
 | A0A897M

U
W

8

uncultured archaeon A07HR60 | V4XTY4

Haloplanus rubicundus | A0A345E9C5

Haloplanus aerogenes | A0A3M0D146

Haloplanus salinus | A0A368NAG4

Haloplanus vescus | A0A1H3Z6Q1

Haloplanus rallus | A0A6B9FAN3

Salarchaeum sp. JOR−1 | A0A518S9R1

Halocalculus aciditolerans | A0A830F6V0

Halodesulfurarchaeum formicicum | A0A1D8S744

Halarchaeum sp. CBA1220 | A0A7D5IY97

Halarchaeum grantii | A0A830FBB9

Halarchaeum nitratireducens | A0A830GAX3

Halanaeroarchaeum sulfurireducens | A0A0F7PG32

Halococcus saccharolyticus DSM 5350 | M0MGQ0

Haladaptatus litoreus | A0A1N7CJQ4

Haladaptatus sp. R4 | A0A166RM48

Haladaptatus litoreus | A0A1N7ELE7

Haladaptatus sp. W1 | A0A1D2Q8Q6

Haladaptatus paucihalophilus DX253 | A0A1M6ZY81

Haladaptatus sp. W1 | A0A1D2QBN8

Haladaptatus litoreus | A0A1N7EMX5

Haladaptatus sp. W1 | A0A1D2QB17

Haladaptatus litoreus | A0A1N7F860

Haladaptatus litoreus | A0A1N7FFA6

Haladaptatus litoreus | A0A1N7EYK6

Haladaptatus litoreus | A0A1N7EWW1

Haladaptatus sp. W1 | A0A1D2QK59
halophilic archaeon | A0A365T5Q6

halophilic archaeon | A0A365T8C9halophilic archaeon | A0A365T7K8

Haloquadratum walsbyi J07HQW2 | U1PU03

Haloquadratum walsbyi (strain DSM 16854 / JCM 12705 / C23) | G0LFQ3

Haloquadratum sp. J07HQX50 | U1NMU9

uncultured archaeon A07HB70 | V4XWK1

Halobacteriales archaeon QS_5_70_15 | A0A2R6J3N5

Halobacteriales archaeon QH_6_64_20 | A0A2R6DGN1

Halobaculum halophilum | A0A7D5KP22

Halobaculum salinum | A0A7D5LAP3

Halobacteriales archaeon QS_3_64_16 | A0A2R6G8U7

Haloarcula sp. Atlit−7R | A0A498G6P0Salinigranum rubrum | A0A2I8VRE2

Halosimplex pelagicum | A0A7D5TUJ4

Halococcus sp. IIIV−5B | A0A3A5JV04

Halobellus clavatus | A0A1H3IXF0

Halococcus sp. IIIV−5B | A0A3A5JGU7

Halococcus sp. IIIV−5B | A0A3A5JDR3

Halococcus hamelinensis 100A6 | M0M032

Candidatus Micrarchaeota archaeon CG1_02_51_15 | A0A1J4UJF4

Candidatus Micrarchaeota archaeon | A0A7J4S1R1

Candidatus Micrarchaeota archaeon | A0A7L4RC86

Halococcus sp. IIIV−5B | A0A3A5JIP1

Halococcus thailandensis JCM 13552 | M0NGJ0

Halobacteriales archaeon SW_12_67_38 | A0A2R6MM89

Halobacteriales archaeon SW_9_67_24 | A0A2R6N921

Halobacteriales archaeon QS_7_68_65 | A0A2R6JC94

Halococcus salifodinae DSM 8989 | M0NDM6

Halococcus saccharolyticus DSM 5350 | M0MKX2

Halobacteriales archaeon QS_4_69_34 | A0A2R6H8C7

Halalkalicoccus jeotgali (strain DSM 18796 / CECT 7217 / JCM 14584 / KCTC 4019 / B3) | D8JB14

Halalkalicoccus paucihalophilus | A0A151AAS1

Halalkalicoccus paucihalophilus | A0A151A8D9

Halalkalicoccus paucihalophilus | A0A151A8F6

Halalkalicoccus paucihalophilus | A0A151A9H5

Halalkalicoccus jeotgali (strain DSM 18796 / CECT 7217 / JCM 14584 / KCTC 4019 / B3) | D8JBI5

Halalkalicoccus jeotgali (strain DSM 18796 / CECT 7217 / JCM 14584 / KCTC 4019 / B3) | D8JCH2

Halococcus thailandensis JCM 13552 | M0NF95

Halococcus morrhuae DSM 1307 | M0MUD7

Halococcus thailandensis JCM 13552 | M0NFK4

Halococcus morrhuae DSM 1307 | M0MY02

Halococcus thailandensis JCM 13552 | M0NGC3

Halococcus thailandensis JCM 13552 | M0NET3

Halococcus thailandensis JCM 13552 | M0NBJ3

Halococcus salifodinae DSM 8989 | M0MRS0

Halococcus salifodinae DSM 8989 | M0N5C0

Halococcus salifodinae DSM 8989 | M0NDB0

Halococcus salifodinae DSM 8989 | M0N2Y1

Halobacteriales archaeon QH_6_64_20 | A0A2R6DCI8

Halobacteriales archaeon QS_8_65_32 | A0A2R6K0P9

Halobacteriales archaeon QH_8_64_26 | A0A2R6F0P5

Halobacteriales archaeon QS_3_64_16 | A0A2R6FYR7

Halobacteriales archaeon QS_4_69_34 | A0A2R6HBG3

Halobacteriales archaeon SW_7_71_33 | A0A2R6N0R0

Halobacteriales archaeon QS_8_69_26 | A0A2R6JL56Halobacteriales archaeon SW
_6_65_15 | A0A2R6LXV8

Halorussus sp. MSC15.2 | A0A6G3ZER8

Halobacteriales archaeon QS_1_67_19 | A0A2R6ENL6

Halobacteriales archaeon QS_1_68_20 | A0A2R6GLD8

Natronoarchaeum philippinense | A0A285P3L2

Halapricum sp. CBA1109 | A0A6A9T0A4

Natronomonas sp. CBA1123 | A0A6A9SQ22

Halapricum desulfuricans | A0A897NBV1

Halapricum desulfuricans | A0A897N342

Halapricum salinum | A0A4D6HA07

Natronomonas salsuginis | A0A4U5JDD9

Halomarina oriensis | A0A6B0GP28

Halobacteriales archaeon QS_5_70_17 | A0A2R6HWX7

Halomarina oriensis | A0A3P3R5D5

Haloarcula sp. CBA1130 | A0A5N1L1M0

Haloarcula mannanilytica | A0A4C2EP19

Haloarcula californiae ATCC 33799 | M0K7B2

Haloarcula mannanilytica | A0A4C2EJH4

Haloarcula hispanica (strain ATCC 33960 / DSM 4426 / JCM 8911 / NBRC 102182 / NCIMB 2187 / VKM B−1755) | G0HTK4

Haloarcula rubripromontorii | A0A0M9AMB6Haloarcula sp. R1−2 | A0A8J8A031

Haloarcula vallismortis ATCC 29715 | M0J7X1

Haloarcula sp. Atlit−7R | A0A498GJH2
Haloarcula argentinensis | A0A847UMM4

Haloarcula marismortui (strain ATCC 43049 / DSM 3752 / JCM 8966 / VKM B−1809) | Q5UZD8

Haloarcula japonica (strain ATCC 49778 / DSM 6131 / JCM 7785 / NBRC 101032 / NCIMB 13157 / TR−1) | M0LQ94

Halobacteriales archaeon SW_9_67_24 | A0A2R6N893

Halococcus morrhuae DSM 1307 | M0MWD4

Halococcus thailandensis JCM 13552 | M0N4K5

Haloarcula sp. Atlit−7R | A0A498GC44

Halococcus thailandensis JCM 13552 | M0NGU9

Halococcus salifodinae DSM 8989 | M0NA51

Halococcus salifodinae DSM 8989 | M0MSS2
Halococcus thailandensis JCM 13552 | M0NDX9

Halococcus sp. IIIV−5B | A0A3A5JBC3

Halococcus hamelinensis 100A6 | M0M9N2Halococcus salifodinae DSM 8989 | M0NBB3

Halococcus saccharolyticus DSM 5350 | M0MGB9

Halobacteriales archaeon QH_10_67_13 | A0A2R6CGK9

Halovenus aranensis | A0A1G8TKY1

Halobacteriales archaeon SW_7_65_23 | A0A2R6M5W0

Halobacteriales archaeon QH_6_66_25 | A0A2R6DPU3

Halobacteriales archaeon SW_8_66_22 | A0A2R6N1N6

Halobacteriales archaeon QS_4_66_20 | A0A2R6H9V3
Halobacteriales archaeon SW_10_66_29 | A0A2R6L2G9Halobacteriales archaeon QH_10_65_19 | A0A2R6CM35

Halovenus carboxidivorans | A0A6B0T1E1

Halobacteriales archaeon SW_8_65_20 | A0A2R6MJH8

Halobacteriales archaeon SW_6_65_46 | A0A2R6KR86

Halobacteriales archaeon QH_7_65_31 | A0A2R6D732
Halosegnis rubeus | A0A5N5U9G2

Halosimplex pelagicum | A0A7D5TH01

Haloarcula sp. K1 | A0A165L5R7

Candidatus Halobonum tyrrellensis G22 | V4HAY6
Candidatus Halobonum tyrrellensis G22 | V4GN65

Halobaculum saliterrae | A0A6B0SZB7
Halobaculum gomorrense | A0A1M5QHD7

Halobacteriales archaeon QS_6_71_20 | A0A2R6INQ1

Halobaculum halophilum | A0A7D5KNH3
Halobaculum salinum | A0A7D5L8T8

halophilic archaeon DL31 | G2MHG6

Halolamina sp. CBA1230 | A0A7D5BZ01

Halolamina pelagica | A0A0P7GMZ7

Halogranum gelatinilyticum | A0A1G9PJQ8

Halogranum salarium B−1 | J3EX64

Halogranum amylolyticum | A0A1H8QLS1

Halorubellus sp. JP−L1 | A0A8J8CTP3

Haloarchaeobius iranensis | A0A1G9SIM0

Halobacteriales archaeon SW_10_68_16 | A0A2R6KUJ0

Halobacteriales archaeon SW_9_67_25 | A0A2R6MXJ6

Halobacteriales archaeon QS_9_70_65 | A0A2R6KYT2

Halobacteriales archaeon QS_8_69_73 | A0A2R6JF73

Halomicrobium zhouii | A0A1I6KB96

Halobacteriales archaeon QH_7_69_31 | A0A2R6DWQ1

Halobacteriales archaeon QS_1_69_70 | A0A2R6FGE0

Halobacteriales archaeon SW_12_69_24 | A0A2R6KZ23

Halobacteriales archaeon SW_5_68_122 | A0A2R6LHP4

Halobacteriales archaeon QS_7_69_60 | A0A2R6JCB2

Halobacteriales archaeon QS_4_69_225 | A0A2R6GMU3

Halorhabdus tiamatea SARL4B | F7PPY7

Halorhabdus utahensis (strain DSM 12940 / JCM 11049 / AX−2) | C7NV10

Haloarcula sp. JP−L23 | A0A6G8T455

Halomicroarcula pellucida | A0A830GPV9

Halomicroarcula salinisoli | A0A8J7YJM1

Halobacteriales archaeon QS_6_64_34 | A0A2R6GY04

Halobacteriales archaeon QH_8_67_36 | A0A2R6EZI6

Halomicroarcula limicola | A0A8J7YBS1
halophilic archaeon J07HX64 | U1NY90

Halomicrobium mukohataei (strain ATCC 700874 / DSM 12286 / JCM 9738 / NCIMB 13541) | C7P233

Haloglomus irregulare | A0A554NC87

Halorhabdus sp. CBA1104 | A0A650A1I4

Halorientalis pallida | A0A498KRS4

Halorientalis persicus | A0A1H8IL87

Halorientalis sp. IM1011 | A0A1Q1FJI3

Halorhabdus tiamatea SARL4B | F7PMF2

Halococcus salifodinae DSM 8989 | M0N972

Halorientalis regularis | A0A1G7GY70

Natronomonas moolapensis (strain DSM 18674 / CECT 7526 / JCM 14361 / 8.8.11) | M1XMW9

Halococcoides cellulosivorans | A0A2R4WYC8

Natronomonas pharaonis (strain ATCC 35678 / DSM 2160 / CIP 103997 / JCM 8858 / NBRC 14720 / NCIMB 2260 / Gabara) | A0A1U7EU63
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Candidatus Hydrogenedentes bacterium | A0A3M2F8B9

bacterium | A0A358V0T9

Deltaproteobacteria bacterium | A0A661NYP2

Deltaproteobacteria bacterium | A0A3M1CXZ6

Planctomycetaceae bacterium | A0A7Y5VQT6

Candidatus Bathyarchaeota archaeon | A0A842R1P2

Myxococcales bacterium | A0A7X9HPB6

Deltaproteobacteria bacterium | A0A7C4PUZ6

Leptonema illini DSM 21528 | H2CFS2

Leptonema illini | A0A833H2J8

Candidatus Andersenbacteria bacterium RIFCSPHIGHO2_12_FULL_45_11 | A0A1G1X2W2

bacterium | A0A2D6IMW3

Candidatus Andersenbacteria bacterium CG10_big_fil_rev_8_21_14_0_10_54_11 | A0A2M6WZT5

Candidatus Andersenbacteria bacterium | A0A353CX55

Planctomycetes bacterium | A0A7V2XGK7

Planctomycetes bacterium | A0A7C3EKQ6

Planctomycetes bacterium | A0A2E3A8C0

Planctomycetes bacterium | A0A2E6NPX7

marine metagenome | A0A382ZDL5 Planctomycetes bacterium | A0A7C5EDQ6

Planctomycetes bacterium | A0A660VQL6

Planctomycetes bacterium | A0A3C0VFA2

Planctomycetes bacterium | A0A8I2A1S4

Planctomycetes bacterium SM23_32 | A0A0S8G1S7

Planctomycetes bacterium | A0A523U8B5

bacterium ADurb.Bin400 | A0A1V5NCE7

Deltaproteobacteria bacterium CG_4_9_14_0_2_um_filter_42_21 | A0A2M8FXL5

Deltaproteobacteria bacterium RIFCSPHIGHO2_02_FULL_44_16 | A0A1F9FWF6
Spirochaetaceae bacterium | A0A8B5WPZ2

Spirochaetaceae bacterium | A0A6I7PFK7

Spirochaetales bacterium | A0A524K7R2

Spirochaetae bacterium HGW−Spirochaetae−3 | A0A2N1SIW4

Spirochaetae bacterium HGW−Spirochaetae−7 | A0A2N1R427

Treponema sp | A0A7X8HDP6

Treponema sp | A0A3D3FS87

Spirochaetales bacterium | A0A7Y3J330

Spirochaeta sp. LUC14_002_19_P3 | A0A1W9N6V1

Spirochaetales bacterium | A0A2G6I076

Spirochaeta isovalerica | A0A841RH88

Spirochaetaceae bacterium 4572_59 | A0A1W9V968

Oceanispirochaeta crateris | A0A5C1QUP3

Spirochaetaceae bacterium 4572_7 | A0A1W9VSC9

Thiospirochaeta perfilievii | A0A5C1QGA0 Oceanispirochaeta sp. M1 | A0A370AY42

Spirochaetes bacterium | A0A496R340

Spirochaetes bacterium | A0A660SUQ8

Bdellovibrionales bacterium | A0A3D3GDM7

Spirochaetia bacterium | A0A352V7Z6

Spirochaetes bacterium GWB1_27_13 | A0A1G3KL33

Spirochaetes bacterium ADurb.Bin133 | A0A1V6BQ79Spirochaetes bacterium | A0A660TA47Bdellovibrionaceae bacterium | A0A2E7GHL6

Bdellovibrionaceae bacterium | A0A849WP48

Bdellovibrionales bacterium RIFCSPHIGHO2_01_FULL_40_29 | A0A1F3TPU5

Pseudobdellovibrio exovorus JSS | M4V527Bdellovibrio sp. qaytius | A0A3T0RMK7

Bdellovibrio sp. ZAP7 | A0A514XD40

Bdellovibrio sp. KM01 | A0A7H9MJT3

Bdellovibrio sp. SKB1291214 | A0A254Q8K0

Bdellovibrio sp. NC01 | A0A514WSE3

Bdellovibrio bacteriovorus | A0A150WCZ0

Bdellovibrio sp. ArHS | A0A0B8WV74

Bdellovibrio bacteriovorus | A0A150WQJ8

Bdellovibrio bacteriovorus (strain ATCC 15356 / DSM 50701 / NCIMB 9529 / HD100) | Q6MRM1

Bdellovibrio bacteriovorus str. Tiberius | K7YT41

Bdellovibrio sp. CG10_big_fil_rev_8_21_14_0_10_47_8 | A0A2H0WGB2

Bdellovibrionaceae bacterium | A0A2E1Q3M8

Bdellovibrionales bacterium CG10_big_fil_rev_8_21_14_0_10_45_34 | A0A2M6X6B6

Proteobacteria bacterium | A0A4Q6CE65

Bdellovibrionaceae bacterium | A0A2D5ZUQ7

Proteobacteria bacterium SG_bin7 | A0A1W9HK35

Bdellovibrionaceae bacterium | A0A2E3WWW7

Bdellovibrionaceae bacterium | A0A2D6JE81

Bdellovibrio sp. 28−41−41 | A0A258VAP8

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_40_36 | A0A1F9H5X7

Bdellovibrionales bacterium | A0A838F3U4

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_40_36 | A0A1F9HA48

Nitrospira sp | A0A7C7W2N4

Omnitrophica bacterium GWA2_52_12 | A0A1G1IVY5

Simkania negevensis (strain ATCC VR−1471 / Z) | F8L7X8

Chlamydiae bacterium | A0A6M1Z3K5

Candidatus Anoxychlamydiales bacterium | A0A6M2ACT9

Candidatus Anoxychlamydiales bacterium | A0A6M1YKP4

Candidatus Anoxychlamydiales bacterium | A
0A6M1ZI03

Candidatus Anoxychlamydiales bacterium | A0A6M1YTN2

Candidatus Anoxychlamydiales bacterium | A
0A6M1ZCZ0

Candidatus Anoxychlamydiales bacterium | A
0A6M1Z6N0

marine sediment metagenome | A
0A0F9AH49

Candidatus Anoxychlamydiales bacterium | A0A6M1YF76

Chlamydiae bacterium RIFCSPHIGHO2_12_FULL_27_8 | A0A1F8JBD1

Candidatus Anoxychlamydiales bacterium | A0A6M1ZS67

Chlamydiae bacterium CG10_big_fil_rev_8_21_14_0_10_35_9 | A0A2H0VRH6

Chlamydiae bacterium | A0A7Y3N6P9

Waddlia chondrophila (strain ATCC VR−1470 / W
SU 86−1044) | D

6YWW1

Chlamydiae bacterium | A0A7X5TFU2

Chlamydiae bacterium | A0A6M2A456

Chlamydiae bacterium | A0A6G4ZSJ3

Chlamydiae bacterium | A0A6M1ZCZ7

Waddliaceae bacterium | A0A2E3LXH5

Chlamydiae bacterium | A0A6M2A084

Chlamydiae bacterium | A0A7X5TDC4

Candidatus Aerophobetes bacterium | A0A2A4X5H8

Halobacteriovorax marinus (strain ATCC BAA−682 / DSM 15412 / SJ) | E1WXM4

Halobacteriovorax sp. JY17 | A0A2G8HQZ1

Halobacteriovorax marinus | A0A1Y5FHQ1
Halobacteriovoraceae bacterium | A0A2E4D9Z6

Bdellovibrionales bacterium CG11_big_fil_rev_8_21_14_0_20_38_13 | A0A2H0Q996

Deltaproteobacteria bacterium | A0A2E2NPU7

Bdellovibrio sp. qaytius | A0A3T0RNW3

Bdellovibrio bacteriovorus | A0A150WPP9

Bdellovibrio bacteriovorus str. Tiberius | K7ZBU6

Bdellovibrio bacteriovorus | A0A1Z3N5Q0

Bdellovibrio bacteriovorus (strain ATCC 15356 / DSM 50701 / NCIMB 9529 / HD100) | Q6MIV3

Bdellovibrio sp. CG10_big_fil_rev_8_21_14_0_10_47_8 | A0A2H0WAZ4

Bdellovibrio sp | A0A317JM14

Bdellovibrionales bacterium RBG_16_40_8 | A0A1F3SRL5

Halobacteriovoraceae bacterium | A0A2E3W293

Halobacteriovoraceae bacterium | A0A2E3XTR4

Bdellovibrionales bacterium RIFOXYC1_FULL_39_130 | A0A1F3VA77

Bacteriovorax stolpii | A0A2K9NTN0

Bacteriovoracaceae bacterium | A0A849TM97

Halobacteriovorax sp | A0A2E5JLJ4

Bdellovibrionales bacterium GWA2_49_15 | A0A1F3SVH3

Bacteriovorax sp. DB6_IX | T0RYW6

Bacteriovorax sp. MedPE−SWde | A0A1J5K7E3

Bacteriovorax sp. Seq25_V | T0RAZ7

Halobacteriovorax vibrionivorans | A0A8B3ST15

Halobacteriovorax sp. DA5 | A0A2S3QLP3Bacteriovorax sp. BAL6_X | T0CBS3Bacteriovorax sp. BSW11_IV | T0RDQ6

Bdellovibrionales bacterium RIFOXYC1_FULL_37_79 | A0A1F3V8J0

Bdellovibrionaceae bacterium | A0A2D5ZU05

Proteobacteria bacterium SG_bin7 | A0A1W9HT56

Bdellovibrio sp. 28−41−41 | A0A258VR48

Bdellovibrionaceae bacterium | A0A849WVR3

Bdellovibrionales bacterium RIFOXYD1_FULL_44_7 | A0A1F3X3W9

Bdellovibrionales bacterium RIFOXYD1_FULL_53_11 | A0A1F3Y6H6

Bdellovibrionales bacterium RIFOXYD1_FULL_55_31 | A0A1F3YCA2

Bdellovibrionales bacterium GWB1_55_8 | A0A1F3T376

marine sediment metagenome | A0A0F9MHI1
Candidatus Scalindua sp | A0A7C1KLX5

Planctomycetes bacterium GWF2_40_8 | A0A1G2XTA8

Planctomycetes bacterium RIFCSPLOWO2_12_FULL_40_19 | A0A1G3C6W1

Candidatus Marinimicrobia bacterium | A0A2E9PQC6

Candidatus Scalindua japonica | A0A286TUA2

Candidatus Brocadiaceae bacterium S225 | A0A5C6D6E3

Planctomycetes bacterium RIFCSPHIGHO2_12_39_6 | A0A1G3C302

Planctomycetes bacterium RIFCSPHIGHO2_12_39_6 | A0A1G3BII4

Planctomycetes bacterium RIFOXYD12_FULL_42_12 | A0A1G3CIR7

Planctomycetes bacterium RIFOXYD2_FULL_41_16 | A0A1G3CMW1

Planctomycetes bacterium | A0A7Y3U233

Kuenenia stuttgartiensis | A0A2C9CBK7

Kuenenia stuttgartiensis | Q1Q6V0

Kuenenia stuttgartiensis | A0A6G7GTJ9

Planctomycetes bacterium RBG_16_41_13 | A0A1G2ZJ06

Proteobacteria bacterium | A0A3A0G721
SAR324 cluster bacterium | A0A7X9FPL7

Candidatus Cloacimonetes bacterium | A0A523SLD0

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_45_16 | A0A2H0PM38

bacterium BMS3Bbin12 | A0A2H6JAE9

Chromatiales bacterium | A0A831W2Z9

Chromatiales bacterium 21−64−14 | A0A257SVB7

Myxococcales bacterium | A0A7Y3DDR4

Nitrospira sp | A0A7C7W092

Gammaproteobacteria bacterium | A0A7C5NCB0

Planctomycetes bacterium | A0A2E1VTJ4

Planctomycetes bacterium | A0A3M2ATE9

Planctomycetes bacterium | A0A2A4PEU7

Planctomycetes bacterium | A0A2E7RLV0

Candidatus Dadabacteria bacterium | A0A3M1VH40Deltaproteobacteria bacterium | A0A3D2C7U9

Deltaproteobacteria bacterium | A0A4P5VUA6Deltaproteobacteria bacterium | A0A2E7MAJ9

Planctomycetes bacterium | A0A2A5DHI0

Planctomycetes bacterium | A0A2E1H726
Candidatus Entotheonella gemina | W4LSE2

Deltaproteobacteria bacterium | A0A534SUR8
Deltaproteobacteria bacterium | A0A534YS46

Deltaproteobacteria bacterium | A0A534VZT2

Myxococcales bacterium | A0A4Q5XI17

Proteobacteria bacterium | A0A2W4M9F3

Deltaproteobacteria bacterium | A0A534U0C7

Myxococcales bacterium | A0A7X7GUH9

Rickettsiales bacterium | A0A2E6ELJ5

Enhygromyxa salina | A0A2S9XMF4Enhygromyxa salina | A0A0C1Z8D0Enhygromyxa salina | A0A2S9YM89

Pseudenhygromyxa sp. WMMC2535 | A0A850GJH6Plesiocystis pacifica SIR−1 | A6GGA7

Deltaproteobacteria bacterium RBG_16_71_12 | A0A1F9G6Y1

Haliangium ochraceum (strain DSM 14365 / JCM 11303 / SMP−2) | D0LYE7

Deltaproteobacteria bacterium CG_4_9_14_3_um_filter_63_12 | A0A2M8BNB0
Sandaracinaceae bacterium | A0A847F3G7Planctomycetes bacterium | A0A2D5WC09Sorangiineae bacterium NIC37A_2 | A0A1W9QC34

Kofleriaceae bacterium | A0A7Y6UEK4

Deltaproteobacteria bacterium | A0A7W1B921
Deltaproteobacteria bacterium | A0A7W0VF60

Deltaproteobacteria bacterium | A0A7W0VNZ6

Deltaproteobacteria bacterium | A0A538QVS1

Deltaproteobacteria bacterium | A0A7W0WZ05Deltaproteobacteria bacterium | A0A7V9RH42

Bdellovibrionales bacterium RIFOXYD1_FULL_55_31 | A0A1F3XVV8
Deltaproteobacteria bacterium RIFOXYA12_FULL_58_15 | A0A1F9L9J2

Myxococcales bacterium | A0A7Z9G8R7Myxococcales bacterium | A0A7C7YIZ8

Spirochaeta sp | A0A2D7DNC7 Deltaproteobacteria bacterium | A0A534QAD6
Myxococcales bacterium | A0A7Y3M835

Deltaproteobacteria bacterium | A0A523J7G5
Deltaproteobacteria bacterium | A0A2D6BLB9

Myxococcales bacterium | A0A7Y3D7T1

Deltaproteobacteria bacterium | A0A7V1NBG0

Myxococcales bacterium | A0A7C7XUT3

Deltaproteobacteria bacterium | A0A2E3NG42Deltaproteobacteria bacterium | A0A2E5YKX8

Deltaproteobacteria bacterium | A0A2D6MV11

Deltaproteobacteria bacterium | A0A2E9GVV8

Deltaproteobacteria bacterium | A0A7C2NHU0

Deltaproteobacteria bacterium | A0A3M2DM94

Myxococcales bacterium | A0A7C8DLG5

Myxococcales bacterium | A0A7C7ZJY5

Deltaproteobacteria bacterium | A0A7V1N960

Deltaproteobacteria bacterium | A0A2D6MMU7

Deltaproteobacteria bacterium | A0A2E5YFT3

Myxococcales bacterium | A0A7C8CPF4Spirochaeta sp | A0A2D7DN09

Deltaproteobacteria bacterium | A0A2D7HW20

Myxococcales bacterium | A0A7C7ZM11

bacterium TMED88 | A0A1Z9BSG9

Proteobacteria bacterium | A0A4Q6EML3

Bdellovibrionales bacterium | A0A849WY59

Deltaproteobacteria bacterium RIFCSPLOWO2_01_FULL_45_74 | A0A1F9GKK6

Deltaproteobacteria bacterium GWA2_45_12 | A0A1F8WE83

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_46_8 | A0A1F9HMM2

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_47_16 | A0A2H0PEF3

Deltaproteobacteria bacterium | A0A3D4Z4S7

Deltaproteobacteria bacterium | A0A7V3FMV2

bacterium | A0A7V7WKS1

Sedimentisphaera salicampi | A0A1W6LM19

Sedimentisphaera cyanobacteriorum | A0A1Q2HPZ7

Limihaloglobus sulfuriphilus | A0A1Q2MET2

archaeon | A0A2D6F216

Anaerohalosphaera lusitana | A0A1U9NLH9

Phycisphaerales bacterium | A0A7C4T0X9

Planctomycetes bacterium | A0A7X8IDD5

Phycisphaerales bacterium | A0A7C1IS36

Planctomycetes bacterium DG_58 | A0A0S7X332

Planctomycetes bacterium | A0A7C8AGR3

Planctomycetes bacterium | A0A660UTZ6

Phycisphaerales bacterium | A0A7C2BU76Planctomycetes bacterium | A0A660V9Q7

Planctomycetales bacterium 4572_13 | A0A1W9TAA6

Phycisphaerae bacterium | A0A7X7ET62

Planctomycetes bacterium | A0A660UZL0

Deltaproteobacteria bacterium RIFCSPLOWO2_02_FULL_40_36 | A0A1F9H5K8Planctomycetes bacterium GWF2_50_10 | A0A1G2YF46

Planctomycetes bacterium GWC2_49_10 | A0A1G2XG06

Planctomycetes bacterium HGW−Planctomycetes−1 | A0A2N1UCC2

Phycisphaerales bacterium | A0A357BV16

Planctomycetes bacterium GWF2_42_9 | A0A1G2YIV9

Planctomycetes bacterium ADurb.Bin401 | A0A1V5N4A3

Planctomycetes bacterium GWF2_41_51 | A0A1G2Y0R5

Planctomycetes bacterium RBG_13_44_8b | A0A1G2YMK7

Phycisphaerales bacterium | A0A7C3T5T2
archaeon | A0A6A8AM72

archaeon | A0A6A8ATV4

Planctomycetes bacterium | A0A7V7D512

candidate division Zixibacteria bacterium | A0A831P1B3

Phycisphaerales bacterium | A0A3D3UL95

Phycisphaerae bacterium SM1_79 | A0A0S8KK53

Phycisphaerae bacterium SG8_4 | A0A0S8E952

Planctomycetes bacterium B3_Pla | A0A532UGV6

Phycisphaerales bacterium | A0A7V2N2F1

Planctomycetes bacterium ADurb.Bin412 | A0A1V5MYS4

Phycisphaerales bacterium | A0A7Y4RAC5

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_47_16 | A0A2H0PCU9

Deltaproteobacteria bacterium CG11_big_fil_rev_8_21_14_0_20_49_13 | A0A2H0P3F2

Deltaproteobacteria bacterium | A0A7V3SQP7

Candidatus Termititenax aidoneus | A0A388TCI8

Candidatus Termititenax persephonae | A0A388TEX5

Planctomycetia bacterium | A0A3D3KQ33

Planctomycetes bacterium RIFCSPHIGHO2_12_FULL_52_36 | A0A1G3BGJ0

Candidatus Scalindua brodae | A0A0B0EII8

Candidatus Brocadiaceae bacterium S225 | A0A5C6DKL3

Candidatus Scalindua japonica | A0A286U2I5

Planctomycetes bacterium RIFCSPLOWO2_12_FULL_40_19 | A0A1G3C3L5

Candidatus Scalindua rubra | A0A1E3XAB4

Candidatus Scalindua sp | A0A7C1KMI7

Planctomycetes bacterium | A0A7Y3XLQ0

Deltaproteobacteria bacterium | A0A534PT43

Deltaproteobacteria bacterium | A0A534NEC9

Deltaproteobacteria bacterium | A0A534UTD8

Deltaproteobacteria bacterium 13_1_20CM_2_69_21 | A0A1Q7Z2V5

Deltaproteobacteria bacterium | A0A534NQI6

Deltaproteobacteria bacterium | A0A534Q2D1

Deltaproteobacteria bacterium | A0A534YH26

Deltaproteobacteria bacterium | A0A534YS08

Deltaproteobacteria bacterium | A0A534W
9A3

Proteobacteria bacterium | A0A2W
4J0W

2

Vulgatibacter incomptus | A0A0K1PEE4
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Elusim
icrobia bacterium

 | A0A539ELE4

bacterium
 | A0A522YSX4

Elusim
icrobia bacterium

 | A0A355E283

Elusim
icrobia bacterium

 C
G

22_com
bo_C

G
10−13_8_21_14_all_63_91 | A0A2H

0D
KN

7

Elusim
icrobia bacterium

 | A0A2A4U
4F1

D
okdonella sp | A0A5C

7ZTX2

Elusim
icrobia bacterium

 | A0A3B9YFL9

Elusim
icrobia bacterium

 R
IFC

SPH
IG

H
O

2_02_FU
LL_57_9 | A0A1F9U

H
74

Elusim
icrobia bacterium

 H
G

W
−Elusim

icrobia−1 | A0A2N
2EYA9

Elusim
icrobia bacterium

 | A0A3C
1EPS7

Elusim
icrobia bacterium

 | A0A3D
1N

0D
2

Elusim
icrobia bacterium

 | A0A350W
5Z9

Elusim
icrobia bacterium

 C
G

06_land_8_20_14_3_00_38_11 | A0A2M
7B213

Elusim
icrobia bacterium

 H
G

W
−Elusim

icrobia−4 | A0A2I0Q
7B9

Elusim
icrobia bacterium

 | A0A3C
1EX96

Elusim
icrobia bacterium

 R
IFO

XYD
2_FU

LL_34_15 | A0A1F9Z557
Elusim

icrobia bacterium
 R

IFC
SPLO

W
O

2_01_FU
LL_59_12 | A0A1F9U

R
Q

3

Elusim
icrobia bacterium

 | A0A7C
4EZV5

Elusim
icrobia bacterium

 R
IFO

XYA2_FU
LL_39_19 | A0A1F9X2L8

Elusim
icrobia bacterium

 R
IFO

XYB2_FU
LL_48_7 | A0A1F9XKH

0

Elusim
icrobia bacterium

 R
IFO

XYA2_FU
LL_40_6 | A0A1F9W

YX0

Elusim
icrobia bacterium

 | A0A7C
3XTR

3

Elusim
icrobia bacterium

 | A0A7V4Q
PX6

Elusim
icrobia bacterium

 | A0A7V4S4G
2

Elusim
icrobia bacterium

 C
G

_4_10_14_0_8_um
_filter_37_32 | A0A2M

7S363

Elusim
icrobia bacterium

 R
IFO

XYB2_FU
LL_50_12 | A0A1F9XAK9

Elusim
icrobia bacterium

 R
IFO

XYA12_FU
LL_49_49 | A0A1F9VK35

Elusim
icrobia bacterium

 R
IFC

SPLO
W

O
2_01_FU

LL_60_11 | A0A1F9U
9V2

Elusim
icrobia bacterium

 R
IFC

SPLO
W

O
2_12_FU

LL_39_28 | A0A1F9V6N
1

Elusim
icrobia bacterium

 R
IFC

SPLO
W

O
2_01_FU

LL_54_10 | A0A1F9U
0R

5 Elusim
icrobia bacterium

 R
IFO

XYD
12_FU

LL_66_9 | A0A1F9YS31

Elusim
icrobia bacterium

 R
BG

_16_66_12 | A0A1F9VBW
1

Elusim
icrobia bacterium

 G
W

A2_66_18 | A0A1F9R
7C

0
Elusim

icrobia bacterium
 | A0A7Y3L400
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Parcubacteria group bacterium
 G

r01−1014_31 | A0A554K9C
6

Enhygrom
yxa salina | A0A0C

2C
N

73

Plesiocystis pacifica SIR
−1 | A6G

F99
Enhygrom

yxa salina | A0A2S9XM
T8

Pseudenhygrom
yxa sp. W

M
M

C
2535 | A0A850G

N
R

3

Enhygrom
yxa salina | A0A0C

2D
3N

4

N
annocystis exedens | A0A1I2C

C
L3

Enhygrom
yxa salina | A0A2S9YIA0

Plesiocystis pacifica SIR
−1 | A6G

JS9

Pseudenhygrom
yxa sp. W

M
M

C
2535 | A0A850G

3Q
3

D
eltaproteobacteria bacterium

 | A0A3M
2AIN
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S

M9
F1

A0
A |

 9
_8

5_
LL

UF
_2

1B
YX

OF
I

R 
mu

ir
et

ca
b 

air
et

ca
bo

et
or

pa
tl

e
D

Euryarchaeota archaeon | A0A519C
E04

Polyangiaceae bacterium
 | A0A7C

5J2E6

M
yxococcales bacterium

 | A0A2E6D
H

A5

H
aliangium

 ochraceum
 (strain D

SM
 14365 / JC

M
 11303 / SM

P−2) | D
0LYZ1

Deltaproteobacteria bacterium
 | A0A538Q

LF7

Deltaproteobacteria bacterium
 | A0A7W

1RLJ1

Deltaproteobacteria bacterium
 | A0A7W

0W
Z13

Deltaproteobacteria bacterium
 | A0A7W

0Q
2Q

3

Kofleriaceae bacterium
 | A0A7Y6PXF0

D
eltaproteobacteria bacterium

 | A0A7W
0VK42

D
eltaproteobacteria bacterium

 | A0A7W
0VSJ5

Proteobacteria bacterium
 SG

_bin7 | A0A1W
9I3K5

Deltaproteobacteria bacterium
 | A0A4Q

3L5F5
Deltaproteobacteria bacterium

 | A0A534NQ
U5

Deltaproteobacteria bacterium
 | A0A534Q

V65

Deltaproteobacteria bacterium
 | A0A534UNA7

Deltaproteobacteria bacterium
 13_1_40CM

_3_69_14 | A0A1Q
7M

6V4

Deltaproteobacteria bacterium
 | A0A534PZD2

Deltaproteobacteria bacterium
 | A0A534VYK3

Elusim
icrobia bacterium

 CG
11_big_fil_rev_8_21_14_0_20_64_6 | A0A2H0NZH6

Planctom
ycetes bacterium

 | A0A2E1X7U2

Planctom
ycetes bacterium

 | A0A2A5A6T5
Planctom

ycetes bacterium
 | A0A7C7YQN0

Firm
icutes bacterium

 | A0A432IE34

Planctom
ycetes bacterium

 | A0A432H5E1

Planctom
ycetia bacterium

 TM
ED53 | A0A1Z8SJX4

Bdellovibrionaceae bacterium
 | A0A2D5ZV39

Euryarchaeota archaeon | A0A2E5QFX1

Halobacteriovoraceae bacterium
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Candidatus Woesearchaeota archaeon | A0A842SE10
Candidatus Heimdallarchaeota archaeon AB_125 | A0A1Q9PF12Candidatus Heimdallarchaeota archaeon | A0A523XQR6

Candidatus Heimdallarchaeota archaeon AB_125 | A0A1Q9PCV8

uncultured archaeon | A0A1S6HEP4
Candidatus Pacearchaeota archaeon | A0A7J3CV08Candidatus Altiarchaeales archaeon | A0A7J2JKI1Candidatus Altiarchaeota archaeon | A0A8J8BP93

Candidatus Woesearchaeota archaeon | A0A7T5UJN9

archaeon | A0A2D6RKK9archaeon GW2011_AR17 | A0A0B3AUF0Nanoarchaeota archaeon | A0A2D6PIX6Nanoarchaeota archaeon | A0A2D6NWY2

Candidatus Woesearchaeota archaeon | A0A3M1FC41

Candidatus Pacearchaeota archaeon CG_4_10_14_0_2_um_filter_31_10 | A0A2H9Q037

Heimdallarchaeota archaeon (strain LC_2) | A0A1Q9NJ58

Candidatus Aenigmarchaeota archaeon | A0A7C3M469Candidatus Aenigmarchaeota archaeon | A0A7J2VTG8

Candidatus Aenigmarchaeota archaeon | A0A7J2VWR3
Candidatus Aenigmarchaeota archaeon | A0A7J2TZX2

Candidatus Aenigmarchaeota archaeon | A0A7J2TZW3

Candidatus Aenigmarchaeota archaeon | A0A7C5YAT2

archaeon | A0A522E257

Hadarchaeum yellowstonense | A0A147JYK9

Hadesarchaea archaeon | A0A7C3U3I2

Hadesarchaea archaeon | A0A7C4F236

Hadesarchaea archaeon | A0A842MTQ9
Hadesarchaea archaeon | A0A7C4JA02

Hadesarchaea archaeon | A0A7C5AAS0

Candidatus Aenigmarchaeota archaeon | A0A7J2ZLQ5

Candidatus Aenigmarchaeota archaeon | A0A7J3E3C0

Candidatus Aenigmarchaeota archaeon | A0A7C3WHW2

Candidatus Aenigmarchaeota archaeon | A0A7C3R9M7
Candidatus Aenigmarchaeota archaeon | A0A7C4GHG0

Candidatus Aenigmarchaeota archaeon | A0A497SC40

Candidatus Aenigmarchaeota archaeon | A0A842Q6I5

Candidatus Aenigmarchaeota archaeon CG_4_9_14_3_um_filter_37_18 | A0A2H9R221

Candidatus Aenigmarchaeota archaeon CG_4_10_14_0_8_um_filter_37_24 | A0A2H9PGU7

Nanoarchaeota archaeon | A0A833A2Z5

marine sediment metagenome | A0A0F9RHQ8

Candidatus Micrarchaeota archaeon CG06_land_8_20_14_3_00_50_6 | A0A2H9LXD1

Thermoplasmata archaeon | A0A662K6T1

Candidatus Pacearchaeota archaeon ex4484_31 | A0A256YB44

Candidatus Pacearchaeota archaeon | A0A7J2IYX5

Odinarchaeota archaeon (strain LCB_4) | A0A1Q9N5X0

Candidatus Brockarchaeota archaeon | A0A8J7U6J6

Candidatus Aenigmarchaeota archaeon | A0A846PMY8
archaeon | A0A849PKT5

uncultured archaeon | A0A5E4JTX3

Candidatus Kentron sp. SD | A0A450Z010Candidatus Kentron sp. SD | A0A450YNR7

Heimdallarchaeota archaeon (strain LC_2) | A0A1Q9P2N0

Heimdallarchaeota archaeon (strain LC_2) | A0A1Q9NIW5

Heimdallarchaeota archaeon (strain LC_2) | A0A1Q9NEZ9

Candidatus Heimdallarchaeota archaeon | A0A2E9CFW5

Candidatus Lokiarchaeota archaeon | A0A524FFR6

Lokiarchaeum sp. (strain GC14_75) | A0A0F8XVV9

Lokiarchaeum sp. (strain GC14_75) | A0A0F8XJF6

marine sediment metagenome | A0A0F9LSQ3

Candidatus Lokiarchaeota archaeon | A0A5C9EZ94

Candidatus Lokiarchaeota archaeon | A0A7K4GKQ9

marine sediment metagenome | X0SUQ6

Candidatus Lokiarchaeota archaeon | A0A7K4HAN7

Candidatus Lokiarchaeota archaeon | A0A523REB4

Candidatus Lokiarchaeota archaeon | A0A5C9EHF2

Candidatus Lokiarchaeota archaeon | A0A5C9ER26

Candidatus Lokiarchaeota archaeon | A0A524D048

Candidatus Lokiarchaeota archaeon | A0A5C9EZL2

Candidatus Lokiarchaeota archaeon | A0A842RXA6

Candidatus Lokiarchaeota archaeon | A0A524E2Z5

Candidatus Lokiarchaeota archaeon | A0A524EQI0
Candidatus Lokiarchaeota archaeon | A0A842V8I8

Candidatus Lokiarchaeota archaeon | A0A7K4GXS5
marine sediment metagenome | A0A0F9KN99

marine sediment metagenome | A0A0F9T4K7

marine sediment metagenome | X1A3E6

Candidatus Lokiarchaeota archaeon | A0A523VWN5

Candidatus Lokiarchaeota archaeon Loki_b32 | A0A532THE7

Candidatus Lokiarchaeota archaeon | A0A523VQR1

Candidatus Lokiarchaeota archaeon | A0A524ESI0

marine sediment metagenome | X
1C569

marine sediment metagenome | A
0A0F9SH49

marine sediment metagenome | A
0A0F9N7H2

marine sediment m
etagenome | A
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archaeon | A
0A7C1LPF3

bacterium | A
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archaeon | A
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Lokiarchaeum sp. (s
train GC14_75) | A
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marine sediment m
etagenome | A
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Candidatus Lokiarchaeota archaeon | A
0A7K4GWT1

Candidatus Lokiarchaeota archaeon | A
0A523W175

Candidatus Lokiarchaeota archaeon Loki_b32 | A
0A532TFW0

Candidatus Lokiarchaeota archaeon | A0A524DIH9

Candidatus Lokiarchaeota archaeon | A
0A524DMA9

Candidatus Lokiarchaeota archaeon | A
0A524FH96

Candidatus Lokiarchaeota archaeon | A
0A524C7F5

Candidatus Lokiarchaeota archaeon | A
0A524EYX9

Candidatus Lokiarchaeota archaeon | A0A5C9E226

Candidatus Lokiarchaeota archaeon | A
0A842U6F9

marine sediment metagenome | X0ZCW4

Candidatus Lokiarchaeota archaeon | A0A7K4GKH2

Candidatus Lokiarchaeota archaeon | A0A7K4HIJ1

marine sediment metagenome | X1RQN5

Candidatus Lokiarchaeota archaeon Loki_b31 | A0A532TVR1

marine sediment metagenome | X1EPX6

miscellaneous Crenarchaeota group archaeon SMTZ−80 | A0A0M0BKB4

Candidatus Lokiarchaeota archaeon | A0A842RMV7

Candidatus Lokiarchaeota archaeon | A0A5C9EMZ4

Candidatus Lokiarchaeota archaeon | A0A842T4M6
Candidatus Lokiarchaeota archaeon | A0A5C9ETQ6

Candidatus Lokiarchaeota archaeon | A0A524DE19
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Haloplanus rubicundus | A0A345E9C5

Haloplanus aerogenes | A0A3M0D146

Haloplanus salinus | A0A368NAG4

Haloplanus vescus | A0A1H3Z6Q1

Haloplanus rallus | A0A6B9FAN3

Salarchaeum sp. JOR−1 | A0A518S9R1

Halocalculus aciditolerans | A0A830F6V0

Halodesulfurarchaeum formicicum | A0A1D8S744

Halarchaeum sp. CBA1220 | A0A7D5IY97

Halarchaeum grantii | A0A830FBB9

Halarchaeum nitratireducens | A0A830GAX3

Halanaeroarchaeum sulfurireducens | A0A0F7PG32

Halococcus saccharolyticus DSM 5350 | M0MGQ0

Haladaptatus litoreus | A0A1N7CJQ4

Haladaptatus sp. R4 | A0A166RM48

Haladaptatus litoreus | A0A1N7ELE7

Haladaptatus sp. W1 | A0A1D2Q8Q6

Haladaptatus paucihalophilus DX253 | A0A1M6ZY81

Haladaptatus sp. W1 | A0A1D2QBN8
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Haladaptatus litoreus | A0A1N7EWW1

Haladaptatus sp. W1 | A0A1D2QK59
halophilic archaeon | A0A365T5Q6

halophilic archaeon | A0A365T8C9halophilic archaeon | A0A365T7K8

Haloquadratum walsbyi J07HQW2 | U1PU03

Haloquadratum walsbyi (strain DSM 16854 / JCM 12705 / C23) | G0LFQ3

Haloquadratum sp. J07HQX50 | U1NMU9

uncultured archaeon A07HB70 | V4XWK1

Halobacteriales archaeon QS_5_70_15 | A0A2R6J3N5

Halobacteriales archaeon QH_6_64_20 | A0A2R6DGN1

Halobaculum halophilum | A0A7D5KP22

Halobaculum salinum | A0A7D5LAP3

Halobacteriales archaeon QS_3_64_16 | A0A2R6G8U7
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Halococcus sp. IIIV−5B | A0A3A5JGU7

Halococcus sp. IIIV−5B | A0A3A5JDR3
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Halococcus sp. IIIV−5B | A0A3A5JIP1

Halococcus thailandensis JCM 13552 | M0NGJ0

Halobacteriales archaeon SW_12_67_38 | A0A2R6MM89
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Halococcus saccharolyticus DSM 5350 | M0MGB9
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Halobacteriales archaeon SW_7_65_23 | A0A2R6M5W0

Halobacteriales archaeon QH_6_66_25 | A0A2R6DPU3

Halobacteriales archaeon SW_8_66_22 | A0A2R6N1N6

Halobacteriales archaeon QS_4_66_20 | A0A2R6H9V3
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Halobacteriales archaeon SW_8_65_20 | A0A2R6MJH8

Halobacteriales archaeon SW_6_65_46 | A0A2R6KR86

Halobacteriales archaeon QH_7_65_31 | A0A2R6D732
Halosegnis rubeus | A0A5N5U9G2

Halosimplex pelagicum | A0A7D5TH01

Haloarcula sp. K1 | A0A165L5R7

Candidatus Halobonum tyrrellensis G22 | V4HAY6
Candidatus Halobonum tyrrellensis G22 | V4GN65

Halobaculum saliterrae | A0A6B0SZB7
Halobaculum gomorrense | A0A1M5QHD7

Halobacteriales archaeon QS_6_71_20 | A0A2R6INQ1

Halobaculum halophilum | A0A7D5KNH3
Halobaculum salinum | A0A7D5L8T8

halophilic archaeon DL31 | G2MHG6

Halolamina sp. CBA1230 | A0A7D5BZ01

Halolamina pelagica | A0A0P7GMZ7

Halogranum gelatinilyticum | A0A1G9PJQ8

Halogranum salarium B−1 | J3EX64

Halogranum amylolyticum | A0A1H8QLS1

Halorubellus sp. JP−L1 | A0A8J8CTP3

Haloarchaeobius iranensis | A0A1G9SIM0

Halobacteriales archaeon SW_10_68_16 | A0A2R6KUJ0

Halobacteriales archaeon SW_9_67_25 | A0A2R6MXJ6

Halobacteriales archaeon QS_9_70_65 | A0A2R6KYT2

Halobacteriales archaeon QS_8_69_73 | A0A2R6JF73

Halomicrobium zhouii | A0A1I6KB96

Halobacteriales archaeon QH_7_69_31 | A0A2R6DWQ1

Halobacteriales archaeon QS_1_69_70 | A0A2R6FGE0

Halobacteriales archaeon SW_12_69_24 | A0A2R6KZ23

Halobacteriales archaeon SW_5_68_122 | A0A2R6LHP4

Halobacteriales archaeon QS_7_69_60 | A0A2R6JCB2

Halobacteriales archaeon QS_4_69_225 | A0A2R6GMU3

Halorhabdus tiamatea SARL4B | F7PPY7

Halorhabdus utahensis (strain DSM 12940 / JCM 11049 / AX−2) | C7NV10

Haloarcula sp. JP−L23 | A0A6G8T455

Halomicroarcula pellucida | A0A830GPV9

Halomicroarcula salinisoli | A0A8J7YJM1

Halobacteriales archaeon QS_6_64_34 | A0A2R6GY04

Halobacteriales archaeon QH_8_67_36 | A0A2R6EZI6

Halomicroarcula limicola | A0A8J7YBS1
halophilic archaeon J07HX64 | U1NY90

Halomicrobium mukohataei (strain ATCC 700874 / DSM 12286 / JCM 9738 / NCIMB 13541) | C7P233

Haloglomus irregulare | A0A554NC87

Halorhabdus sp. CBA1104 | A0A650A1I4

Halorientalis pallida | A0A498KRS4

Halorientalis persicus | A0A1H8IL87

Halorientalis sp. IM1011 | A0A1Q1FJI3

Halorhabdus tiamatea SARL4B | F7PMF2

Halococcus salifodinae DSM 8989 | M0N972

Halorientalis regularis | A0A1G7GY70

Natronomonas moolapensis (strain DSM 18674 / CECT 7526 / JCM 14361 / 8.8.11) | M1XMW9

Halococcoides cellulosivorans | A0A2R4WYC8

Natronomonas pharaonis (strain ATCC 35678 / DSM 2160 / CIP 103997 / JCM 8858 / NBRC 14720 / NCIMB 2260 / Gabara) | A0A1U7EU63
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Supplementary Figure 6: Phylogenetic tree of face-to-face, bacterial dimer, ZZ, and Rab GTPase histones. The (a) archaeal and (b) bacterial clades are
colored by phylum as they are assigned in the GTDB database (v207). The outer ring indicates to which histone category the histone in question belongs.
The tree was generated with RAxML-NG. 600 bootstraps were performed and used to calculate the transfer bootstrap expectation values (TBE).
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(a)

(b)

Supplementary Figure 7: (a) The dimer structure of transmembrane histone
A0A1F9E2M1 as predicted by AlphaFold2. Each residue is colored by its pLDDT
value. (b) Prediction of A0A1F9E2M1’s transmembrane probability and its topology
by DeepTMHMM.
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Supplementary Figure 8: Cladogram of the bacteria superkingdom showing the distri-
bution of face-to-face, bacterial dimer, ZZ, DUF1931, IHF, RdgC, TM, beta-propeller,
and undefined histones. The cladogram is based on GTDB version 207.
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α1 α2 α3

Supplementary Figure 9: Logo representation of the face-to-face histone HMM profile. Only residues with scores above background frequency are shown.
The occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.

α1 α2 α3

Supplementary Figure 10: Logo representation of the nucleosomal histone HMM profile. Only residues with scores above background frequency are
shown. The occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the
residues.
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(a)

(b)

(c)
(d)

Supplementary Figure 11: (a) The crystal structure of HTkC (blue) with its AlphaFold

prediction (gray). (b) Magnified view of the dyad area of the HTkC crystal, highlighting

possible DNA binding residues and the RKT clamp region. (c) Magnified view of the

dimer-dimer interface in the HTkC crystal, highlighting R45 which forms salt bridges

with the carboxyl terminus of the opposing dimer. An additional salt bridge between the

two dimers is made by K40 and E34, which are not conserved in FtF histones outside

of the Thermococci class. (d) 2mFo-DFc map of HTkC’s dimer-dimer interface
contoured at 1.5 sigma (cyan).
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(a) (b)

(c) (d)

(e) (f)

(g) (h)
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(i)

Supplementary Figure 12: Transcriptome plots of various archaea and bacteria. Genes
are ranked from highest expression (at x=0) to lowest expression. Only the top 2000
expressed genes are visualized. The y-axis is on a base 10 logarithmic scale. Legend
abbreviations are FtF:face-to-face histone, FtF(x): face-to-face histone from plasmid
x, Double:Halobacterium double histone, Duf:DUF1931, HTkA and HTkB:nucleosomal
histones, HToA and HToB:nucleosomal histones, RdgC hist.:RdgC histone. (a) mRNA
transcriptome data for Haloferax volcanii from Ammar et al.. (b) mRNA transcriptome
data for Haloferax volcanii from Blombach et al.. (c) mRNA transcriptome data for
Halobacterium salinarum NRC-1 from Lopez et al.. (d) mRNA transcriptome data for
Halobacterium salinarum NRC-1 from Sakrikar et al.. (e) mRNA transcriptome data for
Thermococcus kodakarensis from Jager et al.. (f-h) mRNA transcriptome data for Ther-
mococcus onnurineus NA1 in yeast extract-peptone-sulfur (f), modified minimal-CO (g),
and modified minimal-formate (h) media from Cho et al.. (i) mRNA transcriptome data
for Leptospira interrogans serogroup Icterohaemorrhagiae serovar Lai (strain 56601) from
Xue et al..
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(a) (b)

Supplementary Figure 13: Cumulative density histograms of the sequence length of
archaeal (a) and bacterial (b) face-to-face histones. The black line indicates the length
of a face-to-face histone without tails. Source data are provided as a Source Data file.
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(a)

(b)

Supplementary Figure 14: (a) The homodimer of bacterial dimer histone Q6MRM1
from Bdellovibrio bacteriovorus HD100 as predicted by AlphaFold2. Each residue is
colored by its pLDDT value. (b) The DNA binding residues K10, K12, K16 and the
RKTxxxxD motif of bacterial dimer histone Q6MRM1. Residues K10, K12, K16, R51,
K52, T53, and D58 correspond to K11, K13, K17, R52, K53, T54, and D59 in the HMM
profile (Supplementary Fig. 15).
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α1 α2 α3

Supplementary Figure 15: Logo representation of the bacterial dimer histone HMM profile. Only residues with scores above background frequency are
shown. The occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the
residues.
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(a) (b)

Supplementary Figure 16: Transcriptome plots of Bdellovibrio bacteriovorus HD100.
Genes are ranked from highest expression (at x=0) to lowest expression. Only the top
3000 expressed genes are visualized. The y-axis is on a base 10 logarithmic scale. (a)
mRNA transcriptome data for Bdellovibrio bacteriovorus HD100 during its growth phase
from Karunker et al.. (b) mRNA transcriptome data for Bdellovibrio bacteriovorus
HD100 during its attack phase phase from Karunker et al.. Cells were grown in the
presence of Escherichia coli prey MG1655.
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� � † � † ‡ ‡
D0LYE7 MSTSNDSAQDPAERSFWKRCSSCKSEIAFGALHFVCSVSTCNRKR 45
p300 MCMLVELHTQSQDR.FVYTCNECKHHV..E.TRWHCTV..C.... 1686
HERC2 LLSEMEL..VPSIH.PGVTCDGCQMFPING.SRFKCRN..C.... 2726
ZZZ3 KLQQMQAESGFVQH.VGFKCDNCGIEPIQG.VRWHCQD..C.... 841

� � † † ‡ ‡
D0LYE7 T...GMKFCSVPCWEVHLPMMR...HREAYAEEERAPSKDAW 81
p300 E...DYDLCI.TCYNTKNHDHKMEKLGLGLDDESNN..Q.QA 1721
HERC2 D...DFDFCE.TCFKTKKHNTR...HTFGRINEPGQ..S.AV 2758
ZZZ3 PPEMSLDFCD.SCSDCLHETDI...HKEDHQLEPIYRSE.TF 878

X non-conserved

X similar

X ≥ 50% conserved

X all match

Supplementary Figure 17: Multiple sequence alignment of the ZZ domains of D0LYE7,
p300, HERC2, and ZZZ3. Single daggers (†) mark the C4 zinc motif residues in D0LYE7.
Double daggers (‡) mark the C2H2 zinc motif residues in D0LYE7. Dots (�) mark residues
of HERC2 that bind the tail of H3.
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α1 α2 α3

Supplementary Figure 18: Logo representation of the ZZ histone HMM profile. Only residues with scores above background frequency are shown. The
occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.
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H3 MARTK.QTARKSTGGKAPRKQLATKA 25
D0LYZ1 MATKKKKTTKKKAASKTSKKPAAKKE 26
E1WYC3 MAKKK.ATKKAATKKKATKTTKASKK 25

X non-conserved

X similar

X ≥ 50% conserved

X all match

Supplementary Figure 19: Multiple sequence alignment of the N-terminal tails of his-
tones H3, D0LYZ1 from Haliangium ochraceum SMP-2, and E1WYC3 from Halobacte-
riovorax marinus SJ. Both organisms also contain a ZZ-histone (D0LYE7 and E1WXM4
respectively). The alignment was made with TCoffee using default parameters.
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Supplementary Figure 20: The homotetramer of D0LYZ1 as predicted by AlphaFold2.
D0LYZ1 is a face-to-face histone from Haliangium ochraceum SMP-2. The first two
structures from the left are colored by their pLDDT value for each residue. Values above
70 indicate confidence in the local structure. Values below 50 indicate a prediction of
disorder. The rightmost structure visualizes the molecular surface of D0LYZ1 and is
colored by Coulombic electrostatic potential (ESP).
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(a)

(b)

Supplementary Figure 21: (a) At the top, a cartoon representation of the binding
pocket in the ZZ-domain of HERC2 (PDB: 6WW4). At the bottom, the molecular sur-
face representation of the binding pocket, colored by Coulombic electrostatic potential
(ESP). (b) At the top, a cartoon representation of the potential binding pocket in the
ZZ-domain of D0LYE7, colored by pLDDT. At the bottom, the molecular surface repre-
sentation of the potential binding pocket, colored by Coulombic electrostatic potential
(ESP).
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Supplementary Figure 22: Logo representation of the phage histone HMM profile. Only residues with scores above background frequency are shown.
The occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.
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Supplementary Figure 23: Conserved DNA binding residues K19 and K58, and the
conserved G26 and R39 residues of phage histone A0A2E7QIQ9. Residues K19, G26,
R39, and K58 correspond to residues K10, G17, R30, and K49 in the HMM logo (Sup-
plementary Fig. 22).
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Supplementary Figure 24: Logo representation of the coiled-coil histone HMM profile. Only residues with scores above background frequency are shown.
The occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.
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Supplementary Figure 25: (a) Our proposed model for how HMfC binds and bridges
DNA. (b) DNA bridging assay with HMfC. DNA bridging activity is represented on the
y-axis as the percentage of radioactively labeled DNA recovered after pulling-down the
magnetic-bead immobilized DNA. Points represent the mean values of three independent
measurements. One standard deviation is visualized as error bars. Source data are
provided as a Source Data file.
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(b)

Supplementary Figure 26: (a) The homotetramer of A5UK87 as predicted by Al-
phaFold2. A5UK87 is a coiled-coil histone from Methanobrevibacter smithii which con-
tains N- and C-terminal tails which are common in Methanomada and DPANN. Each
residue is colored by its pLDDT value. Values below 50 indicate a prediction of disor-
der. (b) The molecular surface of A5UK87’s tetramer prediction, colored by Coulombic
electrostatic potential (ESP).
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Supplementary Figure 27: The charge distribution of some coiled-coil histones. The
secondary structures are indicated below the sequences. The alignment was made with
TCoffee using default parameters. The UniProt accession number for HMfC is E3GZL0.
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Supplementary Figure 28: Transcriptome plots of Methanobrevibacter smithii PS.
mRNA transcriptome data from Hansen et al.. Genes are ranked from highest expression
(at x=0) to lowest expression. Only the top 2000 expressed genes are visualized. The
y-axis is on a base 10 logarithmic scale. Legend abbreviations are Nuc A:nucleosomal
histone A, CC:coiled-coil histone.
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Supplementary Figure 29: Gene cluster comparison of bacterial genomes which contain
the RdgC histone. The organism and its genome ID are noted on the left. Some
organisms, such as Haloplanus vescus, contain two copies of the RdgC-like protein. In
these cases, the RdgC-like protein is split into two parts, each part being encoded by a
separate gene.
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(a)

(b)

Supplementary Figure 30: (a) The RdgC dimer from Escherichia coli strain K12 (PDB:
2OWL). (b) The homodimer of RdgC-like protein Q74P82 from Bacillus cereus strain
ATCC 10987 as predicted by AlphaFold2. Each residue is colored by its pLDDT value.
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(c)

Supplementary Figure 31: (a) The monomer of the transmembrane protein Q74P83
from Bacillus cereus strain ATCC 10987 as predicted by AlphaFold2 (retrieved from
https://alphafold.ebi.ac.uk). Each residue is colored by its pLDDT value. (b) The
four different domains that make up Q74P83, each colored separately. YdjF (P77721),
YBR085C-A (O43137), and profilin (Q58NA1) are the closest homologs to the winged-
helix domain, unknown domain 1, and unknown domain 2 respectively. However, se-
quence identity is below 30% in all three cases. (c) Prediction of Q74P83’s transmem-
brane probability and its topology by DeepTMHMM.
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Supplementary Figure 32: Logo representation of the RdgC histone HMM profile. Only residues with scores above background frequency are shown.
The occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.
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Supplementary Figure 33: Transcriptome plots of Bacillus cereus strain ATCC 10987.
mRNA transcriptome data from Kristoffersen et al.. Genes are ranked from highest ex-
pression (at x=0) to lowest expression. Only the top 2500 expressed genes are visualized.
The y-axis is on a base 10 logarithmic scale. Legend abbreviations are RdgC hist.:RdgC
histone.
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Supplementary Figure 34: Logo representation of the IHF histone HMM profile. Only residues with scores above background frequency are shown. The
occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.
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Supplementary Figure 35: Logo representation of the IHF-like HMM profile. Only residues with scores above background frequency are shown. The
occupancy probability, insert probability, and insert length values are below the residues. The secondary structure is visualized above the residues.

Supplementary Figure 36: The beta arm of IHF-like A0A358AGI6 as predicted by AlphaFold2. Conserved DNA binding residues R58, K67, P72 and
intercalator residue P63 are shown in green. In some IHF-like proteins, P63 is replaced by a different intercalating hydrophobic residue (valine, leucine,
and isoleucine)
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Q6MRM1/1-64 MA...................................... 2
D0LYE7/1-180 MSTSNDSAQDPAERSFWKRCSSCKSEIAFGALHFVCSVST 40

Q6MRM1/1-64 ........................................ 2
D0LYE7/1-180 CNRKRTGMKFCSVPCWEVHLPMMRHREAYAEEERAPSKDA 80

Q6MRM1/1-64 ..................................EVLVVT 8
D0LYE7/1-180 WLREQRAEAEAQESSARRRTVVAPAAKSSTSMDDEILVVA 120

histone fold

Q6MRM1/1-64 SKVKKLIKEKGQMNTSAETIDVLSKAIEQLCLKGVESAKA 48
D0LYE7/1-180 SKLKKYIRERSGMNTSDTLLPVLSAHLRVLANQAIRHAAQ 160

histone fold

Q6MRM1/1-64 DGRKTVMARDIVIDH....L 64
D0LYE7/1-180 DGRKTVMDRDLAMPSQRDED 180

histone fold

X non-conserved

X similar

X ≥ 50% conserved

X all match

Supplementary Figure 37: Multiple sequence alignment of histones Q6MRM1 and
D0LYZ1 from Bdellovibrio bacteriovorus HD100, and Haliangium ochraceum SMP-2
respectively. The alignment was made with TCoffee using default parameters.
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(a)

(b)

Supplementary Figure 38: (a) The homodimer of bacterial dimer histone Q6MRM1
from Bdellovibrio bacteriovorus HD100 as predicted by AlphaFold2. Each residue is
colored by its pLDDT value. (b) The homodimer of ZZ histone D0LYE7 from Haliangium
ochraceum SMP-2 as predicted by AlphaFold2. Each residue is colored by its pLDDT
value.
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(a) (b)

Supplementary Figure 39: Predicted aligned error plots for the (a) Q6MRM1 homod-
imer and (b) D0LYE7 homodimer predictions.
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