
IleRS Aquifex aeolicus
IleRS Thermotoga maritima

IleRS Aeropyrum pernix
IleRS Methanopyrus kandleri

1 0 0

9 8 Caldivirga maquilingensis
Vulcanisaeta moutnovskia

Vulcanisaeta distributa
1 0 0 Staphylothermus marinus

Staphylothermus hellenicus
Thermosphaera aggregans

Desulfurococcus kamchatkensis
Desulfurococcus mucosus

1 0 0

1 0 0

9 2 Thermoplasma acidophilum
Thermoplasma volcanium

Picrophilus torridus
Ferroplasma acidarmanus

1 0 0

1 0 0

8 2

Methanopyrus kandleri
Methanothermus fervidus

Methanothermobacter thermautotrophicus
Methanothermobacter marburgensis

Methanobrevibacter smithii
[Methanobrevibacter ruminantium

Methanosphaera stadtmanae
Methanobacterium sp. AL-21

1 0 0

7 0

1 0 0

9 0
7 7

1 0 0

Haladaptatus paucihalophilus
Haloferax volcanii

Halogeometricum borinquense9 7 Methanocorpusculum labreanum
Methanoplanus petrolearius
Methanoculleus marisnigri

Methanospirillum hungatei
Methanoregula boonei

Methanosphaerula palustris7 75 4
7 1

1 0 0

1 0 0

7 5

7 7

Thermococcus gammatoleransThermococcus sp. AM4
Thermococcus kodakarensis
Thermococcus onnurineus

1 0 0

5 1 Pyrococcus abyssi
Pyrococcus furiosus
Pyrococcus horikoshii

1 0 0

7 2
Thermococcus barophilus
Thermococcus sibiricus

6 2

9 2 Methanocaldococcus infernus
Methanocaldococcus vulcanius

Methanocaldococcus fervens
Methanocaldococcus jannaschii
Methanocaldococcus sp. FS406-228 1

9 9
1 0 0

Methanothermococcus okinawensis
Methanococcus aeolicus

Methanococcus voltae
Methanococcus maripaludis

Methanococcus vannielii1 0 0

1 0 0

1 0 0

9 0

1 0 0
Ferroglobus placidus

Archaeoglobus fulgidus
Archaeoglobus profundus7 0 Methanosaeta thermophila
Methanosarcina barkeri

Methanosarcina acetivorans
Methanosarcina mazei8 8 Methanohalobium evestigatum

Methanococcoides burtonii
Methanohalophilus mahii7 8

1 0 0

9 1
1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

9 4

9 3

7 7

Candidatus Korarchaeum cryptofilum
Nitrosopumilus maritimus

Cenarchaeum symbiosum
1 0 0 Metallosphaera sedula

Sulfolobus acidocaldarius
Sulfolobus islandicum

Sulfolobus solfataricus1 0 07 9
Metallosphaera sedula

Sulfolobus solfataricus
Sulfolobus tokodaii

Sulfolobus acidocaldarius1 0 0

1 0 0

1 0 0
Hyperthermus butylicus Ignicoccus hospitalis

Ignicoccus hospitalis
Ignisphaera aggregans

Pyrobaculum calidifontis
Thermoproteus neutrophilus

Pyrobaculum islandicum
Pyrobaculum aerophilum

Pyrobaculum arsenaticum

9 9

7 68 0
1 0 0

8 7

8 3

5 4

5 9

8 6

7 1

9 7

Nanoarchaeum equitansAeropyrum pernix
Thermofilum pendens

1 0 0 Bos taurus
Rattus norvegicus

Oryza sativa
Arabidopsis thaliana

Entamoeba histolytica
Dictyostelium discoideum

1 0 0

6 5

1 0 0

5 1
Cryptosporidium parvum

Babesia bovis
Theileria parva

Trichomonas vaginalis
Giardia intestinalis

Leishmania braziliensis
Trypanosoma brucei

1 0 0

Cryptococcus neoformans
Schizosaccharomyces pombe

Saccharomyces cerevisiae
Lodderomyces elongisporus

Ajellomyces capsulatus
Aspergillus niger
Neosartorya fischeri

1 0 0

1 0 0

1 0 0
9 3

9 9
1 0 0

8 5

1 0 0

1 0 0

Haloarcula marismortui
Halomicrobium mukohataei

Haloterrigena turkmenica
Natrialba magadii

Halorhabdus utahensis

1 0 0

1 0 0

Halomicrobium mukohataei
Haloquadratum walsbyi

Halalkalicoccus jeotgali
Haloterrigena turkmenica

Natrialba magadii9 7 Natronomonas pharaonis
Halorubrum lacusprofundi

5 8

1 0 0

Halobacterium salinarum
Halobacterium sp. NRC-1

Haloarcula marismortui
Halorhabdus utahensis

1 0 0

1 0 0

8 6

6 6

1 0 0

9 5

Nautilia profundicola
Nitratiruptor sp. SB155-2

Helicobacter pylori
Sulfurimonas denitrificans

Campylobacter jejuni
Arcobacter butzleriPersephonella marina

Sulfurihydrogenibium azorense
Hydrogenobaculum sp. Y04AAS1

Aquifex aeolicus
Thermocrinis albus

Hydrogenobacter thermophilus7 79 6

1 0 0

9 6

1 0 0

1 0 0

Brachyspira murdochii
Brachyspira hyodysenteriae

Fusobacterium nucleatum
Ilyobacter polytropus

Sebaldella termitidis
Streptobacillus moniliformis

Leptotrichia buccalis

1 0 0

1 0 0

1 0 0
7 4

Desulfovibrio desulfuricans
Desulfotalea psychrophila

Desulfococcus oleovorans
Syntrophus aciditrophicus

Geobacter lovleyi
Pelobacter carbinolicus

9 17 1
9 2

7 0

Sphingomonas wittichii
Zymomonas mobilis

Gluconobacter oxydans
Paracoccus denitrificans

Rhodobacter capsulatus
Roseobacter denitrificans

Dinoroseobacter shibae6 08 0
Caulobacter crescentus

Maricaulis maris
6 0 Xanthobacter autotrophicus

Agrobacterium tumefaciens
Sinorhizobium meliloti

Bartonella tribocorumBrucella abortus

8 5

8 9 Methylobacterium extorquens
Nitrobacter hamburgensis

Rhodopseudomonas palustris9 0
8 8

9 7

6 4

Rickettsia typhi
Anaplasma marginale

Ehrlichia ruminantium7 4
Acidithiobacillus ferrooxidans

Candidatus Vesicomyosocius okutanii
Francisella tularensis

Coxiella burnetii6 5 Alkalilimnicola ehrlichii
Halorhodospira halophila

Stenotrophomonas maltophilia
Xylella fastidiosa

Xanthomonas campestris7 5 Acinetobacter baumannii
Azotobacter vinelandii

Pseudomonas aeruginosa
Chromobacterium violaceum

Neisseria meningitidis
Thiobacillus denitrificans

Nitrosomonas eutropha
Methylibium petroleiphilum
Bordetella pertussis

Polaromonas naphthalenivorans
Rhodoferax ferrireducens1 0 07 3

Ralstonia solanacearum

9 9

Burkholderia phymatum

5 9
8 5

7 9

6 6
9 5

Alcanivorax borkumensis
Cellvibrio japonicus

Hahella chejuensis
Marinobacter aquaeolei7 5

6 6
Idiomarina loihiensis

Pseudoalteromonas haloplanktis
Aeromonas hydrophila
Vibrio cholerae

Aliivibrio salmonicida
Photobacterium profundum

Haemophilus influenzae
Pasteurella multocida

Actinobacillus pleuropneumoniae
Mannheimia succiniciproducens9 77 1

Baumannia cicadellinicola
Shigella dysenteriae
Escherichia coli

8 0Serratia proteamaculans
Yersinia pseudotuberculosis

Erwinia tasmaniensis
Pectobacterium carotovorum

5 7

6 3 Proteus mirabilis
Photorhabdus luminescens

5 8

8 9

9 8

8 1

6 5

6 0

5 6

7 0

8 5

7 7

Prochlorococcus marinus
Gloeobacter violaceus

Microcystis aeruginosa
Anabaena variabilis

Acaryochloris marina7 8 Synechococcus elongatus
Thermosynechococcus elongatus

7 5

8 29 5
8 3

Petrotoga mobilis
Thermotoga maritima

Fervidobacterium nodosum
Thermosipho melanesiensis8 08 6
Natranaerobius thermophilus

Halothermothrix orenii
Syntrophomonas wolfei

Carboxydothermus hydrogenoformans
Anaerocellum thermophilum

Caldicellulosiruptor saccharolyticus
Desulfitobacterium hafniense

Moorella thermoacetica
Heliobacterium modesticaldum
Desulfotomaculum acetoxidans

Pelotomaculum thermopropionicum
9 0

8 2
6 9

Nocardiodes sp. JS614
Acidothermus cellulolyticus

Thermobifida fusca
Propionibacterium acnes

Arthrobacter aurescens
Kocuria rhizophila

8 9

Tropheryma whippleiKineococcus radiotolerans
Clavibacter michiganensis5 7

6 9

8 9 Roseiflexus castenholzii
Meiothermus ruber
Thermus thermophilus

Oceanithermus profundus9 49 9
9 8

Dehalogenimonas lykanthroporepellens
Thermomicrobium roseum

Sphaerobacter thermophilus
Deinococcus radiotolerans

Truepera radiovictrix

9 8

6 7
Kosmotoga olearia

Clostridium acetobutylicum
Thermoanaerobacter pseudethanolicus8 2 Chloroflexus aggregans

Alkaliphilus metalliredigens
Finegoldia magna

Spirochaeta sp. Buddy
Spirochaeta smaragdinaeTreponema pallidumTreponema denticola

8 4

9 9 Spirochaeta thermophila
Borrelia spielmanii
Borrelia garinii7 4

Oenococcus oeni
Leuconostoc mesenteroides

Pediococcus pentosaceus
Lactobacillus gasseri

9 9

5 6
Listeria monocytogenes

Enterecoccus faecalis
Lactococcus lactis
Streptococcus pyogenes1 0 09 7

Lysinibacillus sphaericus
Macrococcus caseolyticus

Staphylococcus aureus Acholeplasma laidlawii
Mesoplasma florum

Mycoplasma pneumoniae
Ureaplasma parvum8 51 0 0

9 9

9 1
Exiguobacterium sibiricumOceanobacillus iheyensis

Brevibacillus brevis
Bacillus subtilis

Anoxybacillus flavithermus
Geobacillus thermodenitrificans7 9

7 6
5 6

6 3

Coraliomargarita akajimensis
Opitutus terrae

Chthoniobacter flavus
Akkermansia municiphila

Verrucomicrobium spinosum7 7 Salinispora arenicola
Saccharoplyspora erythraea

Corynebacterium efficiens
Rhodococcus erythropolis

Mycobacterium tuberculosis
Nocardia farcinica9 87 11 0 0

8 3

Streptomyces coelicolor
Bifidobacterium adolescentis

7 3

Gemmata obscuriglobusPlanctomyces limnophilus
Rhodopirellula baltica

Blastopirellula marina7 71 0 0

1 0 0

9 8

9 9

6 1

1 0 0

Chitinophaga pinensis
Porphyromonas gingivalis

Bacteroides fragilis
Parabacteroides johnsoniae9 7 Robiginitalea biformata

Gramella forsetii
Capnocytophaga ochracea

Flavobacterium johnsoniae

9 0

1 0 0 Cytophaga hutchinsonii
Algoriphagus sp.

Spirosoma linguale

1 0 0

8 8

1 0 0

7 3

Leptospira interrogans
Leptospira biflexa

Chloroherpeton thalassium
Chlorobaculum parvum
Chlorobium phaeobacteroides

Pelodictyon phaeoclathratiforme
Prosthecochloris aestuarii

1 0 0

9 21 0 0

1 0 0

1 0 0

Methylacidiphilum infernorum
Candidatus Protochlamydia amoebophila

Chlamydia trachomatis
Chlamydophila pneumoniae1 0 01 0 0

5 9

5 9

1 0 0

9 3

8 2

7 6

8 6

5 4

9 6

8 2

6 8

9 6

1 0 0

1 0 0

1 0 0

1 0 0

0.5

Eukarya

Halobacteriales

Halobacteriales

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0
1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0 1 0 0

1 0 0

1 0 0

1 0 0

1 0 0
1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0 1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0
1 0 0

1 0 0

1 0 0 1 0 0

Escherichia coli

Nanoarchaeota

Euryarchaeota

Crenarchaeota

Thaumarchaeota
Korarchaeota

Crenarchaeota

Chlamydiae

Chlorobi

Bacteroidetes

Planctomycetes

Actinomycetes

Firmicutes

Tenericutes

Chloroflexi
Thermus-Deinococcus

Cyanobacteria

Aquificae

Thermotogae

α-proteobacteria

β-proteobacteria

γ-proteobacteria

δ-proteobacteria

ε-proteobacteria

Fusobacteria
Spirochaetes

γ-proteobacteria

Firmicutes

Spirochaetes

Spirochaetes

Actinomycetes

Verrucomicrobia

Firmicutes

Thermus-Deinococcus

Firmicutes


