
Hot spring clone OPB65
Anaerolinea thermophila

Hydocarbon seep clone GCA112
Contaminated aquifer clone WCHB1-50

Hot spring clone OPB12
Hot spring clone OPB11

Lake clone CL500-11
Chlorobenzene-degrading consortium clone SJA-101

Sludge clone S38
Dehalococcoides sp. BHI80-15

Caldilinea aerophila
Hydrothermalsediments clone a2b022

ODP1227B6.06
ODP1227B18.10
ODP1227B17.05

ODP1244B18.9

Subsurface clone t0.6.f

Subsurface clone H1.4.f

Nankai Trough clone 1 mbsf-3z2
ODP1230B33.10

ODP1251B13.5
Okhotsk clone OHKB16.71

ODP1251B11.21
Okhotsk clone OHKB2.88

ODP1227B3.05
Nankai Trough clone 98 mbsf-26
ODP1251B1.7XX

ODP1230B25.22
ODP1227B1.03

ODP1251B5.5

Nankai Trough clone 51mbsf-1
ODP1244B1.12
ODP1251B11.22
ODP1251B17.11

ODP1227B18.04
ODP1230B28.22

ODP1227B20.01

ODP1227B6.09
ODP1230B2.29

ODP1230B3.02
ODP1230B33.19

Okhotsk clone OHKB13.34
ODP1227B3.08

ODP1227B18.21
ODP1227B4.18

ODP1251B1.1
ODP1251B13.22

Nankai Trough clone 1 mbsf-3z1
ODP1227B19.06

ODP1227B19.14
ODP1244B18.7

Nankai Trough clone 1 mbsf-3z6
Groundwater clone GIF3

Dehalococcoides ethenogenes

Nankai Trough clone 51 mbsf-5
ODP1227B6.03

Okhotsk clone OHKB2.37

ODP1227B1.10
ODP1230B10.04

ODP1244B3.12

ODP1227B17.13
ODP1244B5.9

ODP1230B1.01
ODP1230B1.19

ODP1227B19.11

Okhotsk clone OHKB6.43
ODP1227B19.16

ODP1227B19.08
ODP1230B3.18

ODP1227B1.01
ODP1227B18.18
ODP1244B11.11

Okhotsk clone OHKB2.40
ODP1227B17.24

4MB degrading clone UASB_TL20
ODP1251B1.23

ODP1244B5.10
Hydrothermal sediments clone B04R032

ODP1230B10.20
ODP1244B22.10

ODP1230B25.18
ODP1230B4.27

ODP1251B3.20
ODP1230B2.02
ODP1230B3.25

Lake clone CL500-9
Chloroflexus aurantiacus

Oscillochloris trichoides
Roseiflexus castenholzii

Herpetosiphon aurantiacus
Thermomicrobium roseum

Aquifex pyrophilus

0.01 substitutions/site
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Escherichia coli 93
Escherichia coli 9
ODP1227B3.24

Sphingomonas subarctica
Novosphingobium roseae

ODP1230B9.15
Sphingomonas aquatilis
ODP1230B12.28

Bradythizobium japonicum
Rhodopseudomonas palustris

ODP1227B21.11XX
Pedomicrobium australicum

ODP1230B18.01
Pedomicrobium manganicum
Soil strain Ellin5002ODP1251B18.6

Inactive chimney clone IheB3-27
Defluvicoccus vanus

Roseobacter denitrificans
Abyssal strain AIIl3

Seawater clone Arctic96A-1
ODP1251B22.26

Aquifex pyrophilus

0.01 substitutions/site

Halomonas valiabilis
ODP1227B6.21
Halomonas salina

Marinobacter hydrocarbonoclasticus
ODP1244B5.7

Pseudomonas stutzeri 46
Pseudomonas stutzeri 52

ODP1230B17.02

Ralstonia pickettii
ODP1251B13.23

Ralstonia eutropha
ODP1230B11.01

Polynucleobacter necessarius
Hydrothermal vent clone AT-s71

ODP1251B28.19
Chromobacterium violaceum

Hydrothermal chimney clone IBN1-14
Seawater clone IBP6.5m-19

ODP1230B1.23
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ha-

P
roteob

acteria

B



Desulfobacula toluolica
Desulfobacterium vacuolatum

Desulfococcus multivorans
Desulfonema ishimotoei

Desulfosarcina variabilis
ODP1227B2.02

ODP1230B3.29
Marine sediments clone Eel-BE1B6

ODP1230B1.06
Pelobacter venetianus

ODP1227B10.23
Desulfuromonas palmitatis

Geobacter metallireducens
Inactive chimney clone IndB3-24

Desulfobacterium anilini

ODP1227B1.12
ODP1230B17.18
ODP1227B2.04

ODP1230B1.02
ODP1230B19.07

ODP1230B4.07
ODP1230B18.11
ODP1251B1.3

Okhotsk clone OHKB2.18
ODP1230B3.14

Desulfoarculum baarsii
Desulfomonile limimaris

Desulfobulbus rhabdoformis

Desulfofustis glycolicus
Desulforhopalus singaporensis
IndB2-42
ODP1230B1.03

Desulfotalea arctica
Okhotsk clone OHKB4.91

Marine sediments clone Eel-TE1C4
MHBS clone GoM GC234
MHBS clone Hyd89-19

Syntrophus buswellii
Benzoate degrading clone BA053

Sludge clone SYN7
ODP1230B18.24
ODP1230B23.08
ODP1230B3.06

Nitrospina gracilis

Nankai Trough clone 194 mbsf-2
ODP1230B16.20

ODP1244B22.9
ODP1227B6.10

ODP1251B3.16

ODP1230B22.09
ODP1230B23.13 Peat bog clone TM6

Fresh water clone PRD01a004B
ODP1230B1.10

Marine sediments clone Eel-TE1A4
Aquifex pyrophilus

Desulfuromonadales

Desulfobulbaceae

D
elta-

P
roteob

acteria

C

0.01 substitutions/site

Desulfobacteraceae



Planctomyces limnophilus
Pirellula staleyi

Marine sediments clone BD7-11

Anammox clone 14
Soil clone PBS-II-37

Chlamidia neumoniae

Hot spring clone OPB2

Marine sediments clone BD4-9

Hot spring clone OPB5

Marine sediments clone NKB18

Hydrothermal sediments clone B02R006

Hydrothermal sediments clone AT-s3-28

Hot spring clone OPB50

4MB degrading clone UASB_TL26

Actinomyces israelii
Propionibacterium thoenii

Nocardioides fulvus
Clavibacter xyli

Kinecoccus auranticus
Janibacter limosus

Intrasporangium calvum
Atopobium paravulum

Coriobacterium glomerans

Hot spring clone OPB41

Marine sediments clone JTB138

Okhotsuk clone OHKB2.15
OHKB16.55

OHKB11.70

Hydrothermal sediments clone B01R005

Hydrothermal sediments clone B03R12

Okhotsuk clone OHKB9.37

Marine sediments clone JTB326

Hydrothermal sediments clone B01R003

Seawateer clone SAR406
Seawater clone Arctic96B-7

Caldithrix abyssiHydrothermal chimney clone IBC2-7
Hydrothermal vent clone T2-PP12-516

Hydrothermal chimney clone IBC2-11
ODP1245B23.12

Benzoate degrading clone BA143

WCHB1-81

Bacillus subtilis
Bacillus simplex

Bacillus psychrosaccharolyticus

Alicyclobacillus cycloheptanicus
Desulfotomaculum ruminis

Seawater clone Arctic97A-12
Seawater clone Arctic95A-3

Soil clone PRR-12

Cytophaga xylanolytica
Cytophaga fermentans

Hydrothermal sediments clone B01R030

Hydrothermal sediments clone B01R026
Flavobacterium johnsoniae

Flavobacterium succinicans

Flavobacterium ferrugineum

Flexibacter elegans
Haliscomenobacter hydrossis

Marine sediments clone BD7-4
Hydrothermal sediments clone B04R021

Peptostreptococcus hydrogenalis

Peptostreptococcus lactolyticus

Spirochaeta litoralis
Spirochaeta isovalerica

Hydrothermal sediments clone B01R001

Spirochaeta thermophila

Serpulina innocens

Hydrothermal vent clone CH-B6

Leptolyngbya foveolarum
Nostoc punctiforme

ODP1251B1.14

Marine sediments clone Sva0503
ODP1230B30.02ODP1230B34.14

ODP1230B5.30
ODP1251B1.22

Anaerobic digestor clone vadinBA30
ODP1230B10.12

ODP1230B11.09
ODP1244B1.13

ODP1230B12.24

ODP1251B11.1

Marine sediments clone BD2-16
Deep-sea water clone IBWR-4

Soil strain Ellin7224

ODP1230B2.07ODP1251B11.11
ODP1230B16.32

ODP1251B41.10
ODP1230B2.30
ODP1230B30.13
ODP1251B11.4
ODP1230B34.21

ODP1251B8.4
ODP1251B5.17

ODP1251B1.19
ODP1230B16.23

ODP1230B23.15
ODP1244B1.17

ODP1251B1.16
ODP1230B30.21

ODP1230B4.21
ODP1251B3.8

ODP1244B1.20
ODP1251B1.2

ODP1230B4.12

ODP1251B1.20
ODP1244B5.20

ODP1230B30.09

ODP1230B26.07
ODP1230B32.09

ODP1230B27.24ODP1230B33.21

ODP1230B31.20
ODP1244B18.12

ODP1230B1.04
ODP1230B27.17

ODP1230B20.10
ODP1230B22.18

ODP1245B23.5
ODP1227B6.01

ODP1227B17.18
ODP1227B17.23 ODP1227B1.08

ODP1230B18.23
ODP1230B20.07

ODP1230B20.28
ODP1251B1.4

ODP1230B11.12
ODP1227B1.19

ODP1230B20.01
ODP1230B23.02

ODP1251B13.14
ODP1227B2.12

ODP1227B2.22
ODP1230B8.23

ODP1244B3.4
ODP1251B1.9

ODP1230B3.20
ODP1244B5.13

ODP1230B12.04

ODP1244B5.2

ODP1227B7.13

ODP1227B23.19
ODP1251B1.6

ODP1227B18.09

ODP1230B12.01

ODP1230B6.22
ODP1251B1.5

ODP1230B1.30

ODP1230B22.06
ODP1244B22.3

ODP1244B5.17

ODP1227B1.18

ODP1230B11.21
ODP1230B28.18
ODP1251B3.24
ODP1244B5.24

ODP1251B3.6

ODP1251B11.6
ODP1230B32.21

ODP1230B14.21

ODP1227B1.09
ODP1251B13.6

ODP1251B3.15
ODP1251B8.18

ODP1230B21.12
ODP1230B34.16

ODP1227B23.08
ODP1251B1.8
ODP1251B28.39

ODP1230B10.23
ODP1227B6.02

ODP1245B23.8
ODP1227B1.17
ODP1251B11.15

ODP1227B18.19
ODP1230B9.24

ODP1244B22.13
ODP1230B10.05
ODP1251B3.1
ODP1230B14.02
ODP1230B33.05

ODP1244B1.22
ODP1251B22.30

ODP1230B12.11
ODP1230B12.20

ODP1251B5.13
ODP1251B5.1

ODP1230B6.31
ODP1251B3.11

ODP1251B1.17

ODP1227B16.20
ODP1230B11.15

ODP1230B10.08
ODP1230B30.17ODP1230B30.11

ODP1230B5.17
ODP1230B31.08

ODP1230B2.06ODP1230B3.31

ODP1251B22.36

ODP1227B2.10

ODP1227B2.19
ODP1251B20.23
ODP1251B20.7

ODP1251B11.12
ODP1251B3.18
ODP1251B15.18
ODP1251B20.2

ODP1230B32.22

ODP1230B22.23

ODP1227B18.20
Aquifex pyrophilus

0.01 substitutions/site
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ODP1251A1.17

Anoxic basin clone BLIA-54

Okhotsk clone OHKA1.44

0.01 substitutions/site

Cenarchaeum symbiosum

Mariana11
ODP1230A20.02

Nitrosopumilus maritimus

MHBS clone ODPB-A9
Hydrothemal fluids clone pIVWA1
ODP1230A10.04

ODP1230A18.06
ODP1230A10.15
ODP1230A20.11

Seawater clone SB95-57
Hydrothemal fluids clone pIVWA3
ODP1230A12.24

ODP1230A10.31
ODP1230A12.16

Hydrothemal fluids clone pIVWA2
ODP1230A17.09

ODP1230A13.09
ODP1230A10.01

ODP1230A13.01
ODP1230A16.24

ODP1230A23.22
Hydrothemal fluids clone pIVWA5
ODP1230A13.14
ODP1251A8.2

ODP1230A10.03
Hydrothemal fluids clone pIVWA11

ODP1230A13.13
ODP1230A17.17

Marine sediments clone CRA8-11cm

Nankai Trough clone NANK-A37
ODP1230A22.16

Marine sediments clone APA2-17cm
ODP1251A15.19

Hot spring clone SUBT-14

Subsurface clone Arc.201
ODP1227A17.20

Okhotsk clone OHKA1.5

ODP1227A17.28
ODP1227A19.04

MHBS clone MA-C1-5
Okhotsk clone OHKA5.34

ODP1227A1.22
ODP1251A17.13
ODP1227A19.02
ODP1251A15.2

Nankai Trough clone NANK-A61
Okhotsk clone OHKA1.1

ODP1230A13.29
ODP1251A3.21

ODP1227A17.30
ODP1227A19.03

ODP1227A17.18
ODP1227A18.19

Okhotsk clone OHKA15.43
ODP1227A3.14

ODP1251A1.5
ODP1227A19.01
ODP1251A25.1

ODP1227A1.01
ODP1251A13.2

ODP1227A1.11
Okhotsk clone OHKA1.9

ODP1227A19.27
ODP1227A19.23

Hydrothermal sediments clone pIR3AH02
ODP1227A17.03 Okhotsk clone OHKA1.27

ODP1251A1.8
ODP1227A18.21

ODP1230A33.24
ODP1227A17.13
ODP1227A19.29

Okhotsk clone OHKA1.16
ODP1230A33.09

Marine sediments clone APA3-11cm
Hydrothermal vent clone VC2.1Arc31

ODP1251A20.1

Marine sediments clone CRA8-27cm
ODP1227A1.10

Nankai Trough clone NANK-A8
Cold seep clone BS-K-G8

ODP1230A34.16
ODP1230A9.04

ODP1244A1.3

ODP1227A2.32
ODP1251A41.4

Okhotsk clone OHKA7.26
ODP1244A3.22

ODP1227A18.01
ODP1227A2.31

ODP1227A5.11
ODP1227A3.04

ODP1230A8.01
ODP1230A24.05

Okhotsk clone OHKA6.41
ODP1244A2.1Okhotsk clone OHKA2.33

ODP1251A1.1
Methane seep clone BScra15

ODP1251A3.7
ODP1244A3.23
Okhotsk clone OHKA14.11
ODP1227A1.13

ODP1251A3.1

Okhotsk clone OHKA1.18
ODP1251A1.16

ODP1251A5.19

ODP1227A17.06
ODP1244A18.24

Hydrothermal chimney clone pMC2A15

ODP1244A2.3
ODP1251A1.15

ODP1251A1.24

Sulfolobus acidocaldarius

Pyrodictium occultum
Ignicoccus pacificus

Subsurface clone SAGMA-U
Subsurface clone SAGMA-G

Okhotsk clone OHKA2.13

ODP1227A2.01
ODP1251A1.18

ODP1227A3.21
ODP1227A1.16

ODP1227A18.12
ODP1251A1.27

ODP1227A1.27

ODP1227A5.28

Methanosaeta thermoacetophila

Methanosarcina barkeri
Methanosarcina sicillae

Methanococcoides burtonii

Marine sediments clone SB-24a1B11
Methane seep clone Eel-36a2A4

Marine sediments clone G72_C12
Marine sediments clone G72_C1

ODP1251A20.3

Methanomicrobium mobile

Methanoculleus palmaeoli
ODP1251A5.5

Methanoculleus submarinus

Marine sediments clone A1R010
Okhotsuk clone OHKA3.36

Cold seep clone BS-S-H1

Thermoplasma acidophilum

Hydrothermal chimney clone pMC2A10
ODP1251A15.24
Hydrothermal sediments clone G26_C56

Coastal marsh clone 2MT8
Okhotsk clone OHKA1.35
ODP1227A19.07

Okhotsk clone OHKA5.37
ODP1227A18.20

ODP1230A33.27
ODP1244A5.5

ODP1227A4.27
Okhotsk clone OHKA4.90

ODP1227A5.31

Marine sediments clone CRA12-27cm
ODP1251A3.9

Hydrothermal chimney clone pMC2A203
ODP1230A33.03

ODP1230A33.12
ODP1230A34.18

Cold seep clone BS-S-316
Hydrothermal vent clone IACC-66
Subsurface clone SAGMA-S

ODP1227A4.23
Hydrothermal vent clone pCIRA-16
ODP1251A25.11

Hydrothermal fluids clone pIVWA104

Hydrothermal fluids clone 33-FL25A00
ODP1230A21.28

ODP1230A16.29

Hydrothermal vent clone pCIRA-15
ODP1230A23.11

Seawater clone DH148-W1

Lake clone VAL112
ODP1251A15.13Hydrothermal chimney clone pMC2A211

Methanococcus aeolicus
ODP1251A20.7

Methanocaldococcus igneus
Methanocaldococcus jannaschii
ODP1230A22.14

Methanocaldococcus infernus
ODP1230A19.13

ODP1230A20.09

Thermococcus celer

ODP1230A17.06
ODP1230A19.07
ODP1230A22.20
ODP1230A23.04
ODP1251A15.18

Thermococcus barophilus
Pyrococcus horikoshii

ODP1230A23.20
ODP1230A17.22

ODP1251A20.8
Palaeococcus ferriphilus

Archaeoglobus fulgidus

Hydrothermal chimney clone pMC2A228
ODP1251A25.9

Bacteria
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FSCG
Marine Benthic Group C

C3

MCG

DSAG

MHVG
Culturable Crenarchaeota

SAGMEG

Methanosarcinales

Methanobacterales

DHVEG

TMEG

Marine Benthic Group D

Marine Group II

Methanococcales

Thermococcales

Archaeoglobales
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