
93

98

77

100

96
72
78

92
100

84
100

99 Dehalococcoides sp FL2 (AF357918)
Dehalococcoides sp BAV1 (AY165308)

100
Dehalococcoides sp TM-EtOH (AY882433)
Dehalococcoides ethenogenes (AF004928)

100
Uncultured clone Er-MS-91 (EU542454)

Dehalogenimonas lykanthroporepellens BL-DC-9 (EU679419)
Dehalobium chlorocoercia DF-1 (AF393781)

Uncultured clone vadinBA26 (U81649)
Uncultured clone t0.8.f (AF005746)

87
Uncultured clone FS117-62B-02 (AY869674)
Uncultured clone CK_1C1_29 (EU487885)

Uncultured clone CK_1C2_28 (EU487930)

100
Ced_B01 (KC574890)

100

Uncultured clone MAT-CR-P5-G09 (EU246249)

100
Uncultured  clone TDNP_Wbc97_219_1_96 (FJ517052)

Uncultured clone OrigSedB8 (FJ264678)

100
Unicultured clone SAR202 (U20797)

100 Uncultured clone PAWS52f (AF186417)
Uncultured clone CL500-9 (AF316763)

97
Thermobaculum terrenum ATCC BAA-798 (AF391972)

100
Sphaerobacter thermophilus strain DSM 20745 (AJ420142)

Thermomicrobium roseum (M34115)

100

Herpetosiphon geysericola (AF039293)

100
96

Oscillochloris trichoides (AF093427)

100
Chloroflexus aurantiacus (D38365)

96
Chloroflexus aggregans strain DSM 9486 (AJ308499)

Chloroflexus aggregans (D32255)
Roseiflexus castenholzii DSM 13941 (AB041226)

100

100 Anaerolinea thermophila (AB046413)
Anaerolinea thermolimosa (AB109437)

Uncultured clone SJA-170 (AJ009500)
Uncultured clone SHA-53 (AJ249111)

Levilinea saccharolytica (AB109439)

100

94 Uncultured clone SHA-105 (AJ249113)
Uncultured clone SR_FBR_E47 (AY340828)

Longilinea arvoryzae (AB243673)

71
Uncultured clone SHA-300 (AJ249112)

Uncultured clone WCHB1-05 (AF050562)

79
Leptolinea tardivitalis (AB109438)
Uncultured clone SJ4-116 (AJ009487)

100

Uncultured clone GR/GS-296.II.271 (AJ296573)
Uncultured clone C043 (AF507690)

Caldilinea aerophila (AB067647)

Dehalococcoidetes

MSBL5*

SAR202*

Chloroflexi

Anaerolineae

Caldilineae

Napoli-4B-65*

Sh765B-AG-111*

Thermomicrobia

0.2

A.  Chloroflexi



Anaerobranca horikoshii (U21809) 
Anaerobranca bogoriae (AF203703) 
Candidatus Contubernalis alkalaceticum clone Z-7904 (DQ124682) 
Uncultured clone BE325FW032701CTS hole1-10 (DQ088769) 

Uncultured clone CVCloAm3Ph74 (AM778020) 
Uncultured clone CVCloAm2Ph135 (AM777954) 

Ced_B02 (KC574891) 
Uncultured clone CVCloAm3Ph60 (AM778017) 

Uncultured clone CVCloAm1Ph79 (AM777998) 99 
Uncultured clone BS59 (EU358734) 

Uncultured clone ML635J 4 (AF507887) 
Dethiobacter alkaliphilus AHT1 (EF422412) 

Uncultured clone BE325FW032701CTS hole1 13 (DQ088768) 

96 

89 

77 

100 

Desulfitibacter alkalitolerans sk kt5 (AY538171) 
Desulfotomaculum halophilum SEBR 3139 (U88891) 

 

Desulfotomaculum thermocisternum DS2 (HM228398) 
Carboxydocella thermoautotrophica (AY061974) 

91 

86 

Uncultured clone CVCloAm3Ph98 (AM778028) 
Uncultured clone CVCloAm3Ph87 (AM778023) 
Ced_B10 (KC574883) 

100 

Uncultured clone EMIRGE OTU s5t4a 5337 (JX223554) 

100 

Ced_B09 (KC574894) 
Uncultured clone B11-15 GoMY (AB476673) 

Uncultured clone CVCloAm3Ph15 (AM778006) 
Uncultured clone ANTXXIII706-4 Bac71 (FN429799) 

100 

72 

Uncultured clone SB4 (HM992483) 
Uncultured clone SRB2 (DQ069229) 

Iron-reducing enrichment culture clone HN-HFO75 (FJ269100) 
Uncultured clone thermophilic alkaline-36 (GU455276) 

100 

100 

92 

Thermoanaerozeae strain me12 (U75993) 
Thermoanaerobacterium aotearoense (X93359) 

Thermoanaerobacterium thermosulfurigenes (L09171) 100 
Gracilibacter thermotolerans JW/YJL-S1 (DQ117465) 

Clostridium alkalicellum Z-7026 (AY959944.2)  
Clostridium thermocellum JCM9322 (AB558166.1)  
Clostridium clariflavum EBR45 (AB186359) 92 

100 

Uncultured clone 2-1B-02 (JF417949) 
Uncultured clone CFB-4 (AB274493) 

Uncultured clone D5 (AM500717) 

94 

Acetomicrobium D2C22 (JQ707908) 
Caldicoprobacter osimai (AB450762) 

Uncultured clone CVCloAm2Ph80 (AM777977) 
Ced_B07 (KC574888) 
Uncultured clone CVCloA2Ph136 (AM777955) 

Uncultured clone CVCloAm2Ph138 (AM777957) 
Uncultured clone CVCloAm2Ph97 (AM777980) 
Uncultured clone CVCloAm2Ph137 (AM777956) 

97 

Uncultured clone CVCloAm2Ph130 (AM777953) 

73 

100 

100 

81 

Caminibacillus sporogenes AM1114 (AJ320233) 
Clostridium subatlanticum (AF458779) 

Uncultured clone DR546BH1103001SAD18 (DQ234642) 
Uncultured clone CVCloAm3Ph72 (AM778019)  

Uncultured cloneCVCloAm3Ph34 (AM778012)  
Uncultured clone CVCloAm3Ph95 (AM778027)  

88 

97 

Uncultured isolate MZ-32.NAT1.1450 (AJ810556) 
enrichment culture clone AOM-SR-B59 (HQ405624) 

Thermotalea metallivorans B2-1 (EU443727) 
Geosporobacter subterraneus VNs68 (DQ643978) 

92 

78 
100 

Alkaliphilus crotonoxidan (AF467248) 
Alkalliphilus auruminator (AB037677) 

Natronincola ferrireducens Z-051 (EU878275) 

100 

98 

99 

100 

92 

100 

100 

100 

85 

96 

100 

0.1 

B.  Firmicutes 

Caldicopro 

bacteraceae 

Clostridiaceae 

Ruminococcaceae 

Thermoanaero 

bacterales 

Syntrophomonadaceae 

Peptococcaceae 

C
lo

s
trid

ia
 Ced_B16 (KC574881) 



Variovorax paradoxus (D88006) 

Rhodoferax fermentans FR2 (D16211) 

Polaromonas vacuolata (U14585) 

Acidovorax facilis (AF078765) 

Xenophilus azovorans (AF285414) 

Comamonas terrigena (AB021418) 

Hydrogenophaga defluvii BSB 9.5T (AJ585993) 

Hydrogenophaga taeniospiralis (AF078768) 

  Hydrogenophaga sp. CL3 (DQ98632) 
Hydrogenophaga palleronii (AF019073) 

92 

Ced_B12 (KC574882) 

 Hydrogenophaga sp. C0015 (GU947879) 

Hydrogenophaga sp. AH-24 (AB300163) 
Hydrogenophaga flava DSM 619T (AB021420) 

Hydrogenophaga sp. NL121 (AB636293) 

Hydrogenophaga pseudoflava (AF078770) 86 

Ced_B11 (KC574880)  

Uncultured clone CVCloAm3Ph113 (AM778004) 

Uncultured clone Groundwater (AY370657) 

 Uncultured clone CVCloAm1Ph9 (AM777999) 

Uncultured clone GXAR39 (DQ266903) 

 Uncultured clone EV818BHEB5102502DRLWq27f021 (DQ256326)  

  Uncultured clone: MIZ1-1-O-02 (AB552898) 

 Uncultured clone CVCloAm3Ph105 (AM778002) 

100 

99 

Macromonas bipunctata (AB077037) 

  

Malikia granosa P1 (AJ627188) 

Malikia spinosa ATCC 14606T (AB021387) 

100 

72 

95 

77 

74 

72 

90 

84 

0.1 

Macromonas 

Malikia 

Hydrogenophaga 

Comamonadaceae 

C.  Betaproteobacteria 



Fulvimonas soli LMG 19981T (AJ311653) 

Frateuria aurantia (AJ010481) 

Rhodanobacter lindanoclasticus (AF039167) 

Thermomonas haemolytica A50-7-3 (AJ300185) 

Thermomonas fusca LMG 21737T (AJ519986) 

Xylella fastidiosa (AF192343) 

Stenotrophomonas maltophilia LMG 958-T (X95923) 

Stenotrophomonas nitritireducens L2 (AJ012229) 

Pseudoxanthomonas taiwanensis CB-226 (AF427039) 

Pseudoxanthomonas broegbernensis B1616/1 (AJ012231) 

97 

92 

68 

Luteimonas mephitis B1953/27.1 (AJ012228)  

 

Lysobacter enzymogenes DSM 2043T (AJ298291) 

Lysobacter antibioticus (AB019582) 

Uncultured clone GBI-16 (GQ441207)  

  Uncultured clone DR938CH110701SACH44 (DQ230964)  

Silanimonas lenta 25-4 (AY557615) 

Ced_B13 (KC574887) 

Uncultured clone CVCloAm3Ph43 (AM778014) 

100 

99 

87 

88 

100 

96 

76 

96 

78 

88 

94 

0.1 

Silanimonas 

Lysobacter 

Luteimonas 

 Xanthomonadaceae 

Xanthomonas campestris (X95917) 

D.  Gammaproteobacteria 



Desulfopila aestuarii (AB110542) 

Desulfotalea psychrophila LSv54 (AF099062) 

Desulforhopalus singaporensis (AF118453) 

Desulforhopalus vacuolatus (L42613) 

Desulfofustis glycolicus (X99707) 

86 

83 

Uncultured clone A5-016 (JN977241) 

Uncultured clone bac770 (JF727696) 

Uncultured clone MA-68-I98C  (HM141879) 

Uncultured clone BPS_CK78 (HQ857626) 

Uncultured clone HS07Ba19 (EU016423) 81 

Uncultured clone PNG_Kap3_B518 (JF935196) 

Ced_B15 (KC574885) 

Desulfurivibrio alkaliphilus AHT2 (CP001940) 

Delta proteobacterium MLMS-1 (AY459365) 

Uncultured clone ML623J-57 (AF507840) 

Uncultured clone ML-A-1 (DQ206405) 100 

82 

97 

81 

81 

99 

99 

Desulfobulbus japonicus (AB110549) 

Desulfobulbus rhabdoformis (U12253) 

Desulfobulbus elongatus (X95180) 

Desulfobulbus propionicus (AY548789) 88 

77 

91 

98 

86 

0.1 

Desulfobulbus 

Desulfurivibrio 

Desulfobulbaceae 

E.  Deltaproteobacteria 



95

Prochloron sp. (X63141)
100 Geminocystis herdmanii PCC6308 (AB039001)

Cyanobacterium stanieri PCC 7202 (AF132782)
Synechocystis sp. PCC 6805 (AB041938)

93 Uncultured clone JS55 (JN869129)
Pseudanabaena tremula UTCC 471 (AF218371)

86 Chamaesiphon subglobosus PCC 7430 (AY170472)
 Leptolyngbya boryana IAM M-101(AB245143)

Uncultured clone TDNP_Wbc97_251_1_123 (FJ517069)
Uncultured clone DP10.2.29 (FJ612351)

Leptolyngbya sp. ANT.L52.1 (AY493584)
90 Cyanobacterium 62-2 (EU223007)

Halomicronema sp. SCyano39 (DQ058860)
80 Ced_B14 (KC574879)

Uncultured clone HglFeb3G10m (JX016970)
Uncultured clone Alchichica_AQ1_1_1B_17 (JN825332)

100

100 Spirulina laxissima SAG 256.80 (DQ393278)
Leptolyngbya sp. BL0902 (JN376076)

Leptolyngbya sp. 0BB30S02 (AJ639892)

100
Oscillatoria neglecta IAM M-82 (AB003168)
Phormidium sp. SAG 61.90 (EU624415)

100 Thermosynechococcus elongatus BP-1 (BA000039)
Synechococcus PCC6717 (AF216943)

100 Prochlorococcus marinus subsp. pastoris str. NATL2 (AF311219)
Cyanobium gracile PCC 6307 (AF001477)

F. Cyanobacteria



100

96

84

100

Ced_B05 (KC574878)

98

100
Uncultured clone ORI-860-26-P_S128-130_263B10 (GU553758)
Uncultured clone MD2896-B233 (EU385809)

100

93
Uncultured clone MD2898-B25 (EU386066)

100
Uncultured clone MD2896-B171 (EU385765)
Uncultured clone MD2896-B110 (EU385716.)

Uncultured clone CK_2C5_41 (EU488472)

100

Uncultured clone HWB2224-1-37 (HM243923)
Uncultured clone MD2898-B31 (EU386072)

Uncultured clone MD2896-B194 (EU385777)
Uncultured clone SPG12_213_223_B94 (FJ746242)

98

100

Uncultured clone MD2896-B141 (EU385741)
Uncultured clone MD-178-10-3291_KP12N-P_S300_02B03 (JQ817653)

Uncultured clone MD2896-B268 (EU385824)

100

Uncultured clone FS274-7B-03 (DQ513092)
Ced_B06 (KC574886)

97
Uncultured clone LC1446B-28 (DQ270659)

Uncultured clone LC1133B-75 (DQ270647)
 Delta proteobacteria

 Firmicutes
90  Nitrospirae

100

Elusimicrobium minutum Pei191T (AM490846)

100
Uncultured clone Rs-D17 (AB089048)
Uncultured clone HsTc-18 (AB297991)

76 100

100 Uncultured clone ANTXXIII_706-4_Bac50 (FN429790)
Unidentified clone TK-SH1 (DQ463697)

92
98 Uncultured clone GTS_B7_bs7 (AB746489)

Uncultured clone KNA6-EB01 (AB179681)
Ced_B08 (KC574889)

 Chloroflexi

100

100
Uncultured clone De274 (HQ184021)
Uncultured clone GZKB58 (AJ853552)

72

Uncultured clone MSB-3D1 (DQ811941)

75

Uncultured clone slm_bac_120 (HQ711386)
83 Uncultured clone MD2902-B159 (EU385945)

76
Uncultured clone MS11-3-D12 (AM712350)

Uncultured clone GoC_Bac_145_D0_C1_M0 (FJ813542)

99
Uncultured clone CK_2C5_21 (EU488452)

Ced_B03 (KC574893)
Uncultured clone FeSO4_B_5 (GQ356988)

100

Uncultured clone SGXT606 (FJ792017)

71
Uncultured clone SGYF763 (FJ792481)
Uncultured clone SGYF470 (FJ792230)

90
Uncultured clone P-R50 (JN038837)

Uncultured clone MD2902-B156 (EU385942)

100

100

Uncultured clone SGYF436 (FJ792202)

100
Uncultured clone SGYF624 (FJ792361)
Uncultured clone SGYF564 (FJ792311)

Uncultured clone SGYF725 (FJ792449)
Uncultured clone SGYF700 (FJ792426)

Ced_B04 (KC574892)

100

Sulfolobus acidocaldarius DSM 639 (CP000077)

95
Methanosarcina barkeri (AJ012094)

Methanocaldococcus jannaschii DSM 2661 (L77117)

     OP3*

NPL-UPA2*

Elusimicrobia

     OD1*

unclassified Bacteria

ArchaeaCrenarchaeota
Euryarchaeota

0.2

unclassified

G.  Candidate divisions (Bacteria)



Methanococcus igneus (M59125) 
Methanococcus jannaschii (M59126) 

Methanococcus vannielii (M36507) 
Methanobacterium formicicum (AF028689) 

Methanosphaera stadtmanii (M59139) 
Uncultured clone 4D08 (AY835425) 

Uncultured clone a2b037 (AF419629) 
Uncultured clone 39-2 (AF424769) 

Uncultured clone 4B09 (AY835426) 

100 

Uncultured clone GBa2r032 (AF419632) 
Uncultured clone GBa1r010 (AF419624) 

Uncultured clone ANME1PC (AB461389) 
Uncultured clone Eel-36a2G10 (AF354137) 100 

Uncultured clone GBa2r035 (AF419627) 

100 

Methanomicrobium mobile (M59142) 
Methanogenium organophilum (M59131) 

Methanocorpusculum parvum (M59147) 
Methanocorpusculum bavaricum (AY196676) 

Methanocorpusculum labreanum (AF095267) 98 
Uncultured clone 4F12 (AY835415) 

97 

Methanocalculus halotolerans (AF033672) 

100 

Methanofollis liminatans strain DSM 10196 (Y16429) 

100 

89 

95 

Uncultured clone 4G12 (AY835421) 
Ced_A01 (KC574884) 

Uncultured clone C1 R048 (AF419644) 
Uncultured clone Eel-36a2A1 (AF354129) 

Uncultured clone AT R007 (AF419650) 
Uncultured clone HydBeg125 (AJ578115) 
Uncultured clone CAVMV301A975 (DQ004668) 

Uncultured clone Eel-36a2A5 (AF354133) 
Uncultured clone ANME2cPC (AB461392) 
Uncultured clone Kazan-2A-19_BC19-2A-19 (AY591997) 

Uncultured clone Kazan-2A-27 BC19-2A-27 (AY592004) 
100 

100 

77 

Methanosaeta concilii (M59146) 
Methanosaeta thermoacetophila (M59141) 

Uncultured clone GZK31 (AJ576221) 
Uncultured clone 7F07 (AY835417) 

100 

88 

Uncultured clone Eel-36a2A4 (AF354128) 
Uncultured clone ANME2bPC (AB461391) 

Uncultured clone BS-K-410 (AJ578122) 
Uncultured clone SB-24a1B11 (AF354130) 

Uncultured clone ANME2aPC (AB461390) 77 

100 

Methanolobus vulcani (U20155) 

 

Methanohalophilus mahii 1 (M59133) 
Methylcoccoides methylutans (M59127) 

 

Methanococcoides burtonii (X65537) 100 

Methanosarcina barkeri (AF028692) 

71 

100 

100 

100 

100 

94 

100 

100 

95 

100 

100 

100 

100 

70 

100 

0.1 

Methano 

sarcinales 

Methano 

sarcinaceae 

ANME-2a-2b 

ANME-2c 

Methano 

saetaceae 

ANME-1 

Methano 

microbiales 

H.  Euryarchaeota 


