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[ﬂﬁ Methanocalculus natronophilus 14 45 30 37 5020002 12 02 1.2 14
— Methanocalculus taiwanensis 71 0098 28 45 37 37 09 14 09 14 0.684 0086 008 56 83 67 67
] pumilus 12 0058 25 45 35 35 519 08 1 08 1 1198 0171 0171 55 8 7 7
., [ — ingensi 33002 20 45 37 37 50 1 16 1 16 2053 0171 0171 6 8 72 72
— Methanocalculus halotolerans 12 0058 28 45 38 38 55 1 1 1 1 2139 0856 085 7 84 76 76
T labreanum 92 0075 25 40 37 37 50 04 2 04 2 051 65 75 71 7
T i 5013 15 40 37 37 513 1 1 1 1 77
090 sinense 20 0035 15 45 30 30 s0 11 1 1 77
Methanocorpusculum aggregans 8 0087 25 40 35 35 5 05 2 05 2 n.34_ 6 8 65 7
Methanocorpusculum parvum 80087 20 40 37 37 485 1 1 1 1 0.80. 68 75
receptaculi 83 0084 30 65 50 55 552 08 17 08 17 13 02 02 65 85 75 78
Methanoculleus palmolei 135 0051 22 50 40 40 125 2 125 2 65 8 69 75
us bourgensis 18 0039 30 50 37 37 12 1 2 0.342 0.086 0.086 67 67
sediminis 37 37 05 1 05 1 71 71
Methanoculleus marisnigri 10 0069 15 48 20 25 13 13 13 13 62 66
Methanoculleus submarinus 69 01 15 S0 35 45 08 2 08 2 87, 54 7.7
] i z 460015 15 40 25 25 102 1 2 67 72
z 69 01 25 45 37 4 07 16 07 16 67 68
Methanoculleus hydrogenitrophicus 224 0031 18 45 37 37 08 2 08 2 66 66
Methanoculleus thermophilus 25 0277 37 65 55 55 113 1 77
Methanoplanus petrolearius 10 0069 35 40 35 40 103 1 77
Methanolacinia paynteri 42 40 40 449 15 015 015 66 73 7 7
icrobium mobile 45 40 40 49 15 59 77 61 69
i 3 32 32 387 16 .75 025 62 8 7 7
Methanoplanus limicola 41 40 40 427 16 0856 0.171 65 75
i i 39 30 35 467 05 0342079 64 73
Methanogenium cariaci 35 20 25 52 26 069 046 046 6 75 68 7.2
ium frigidum 71515 12 06 63 8 75 79
Methanogenium boonei 256 194 194 497 1 08 03 05 64 78
i Methanogenium marinum 330020 5 25 25 25 1 04 11 55 77 6 66
Methanofollis formosanus 20 0035 20 42 37 37584 15 d 684 0513 0513 5. 3 66 66
Methanofollis aquaemaris 20 43 37 37 12 65 56
1 ] 15 40 37 37. 2 77
Methanofollis liminatans 85 0082 20 45 40 40 15 77
Methanofollis tationis 12 0058 25 45 37 40 54 3 i 77
palustris 14 35 30 30 554 05 . ¥ 8 64l 55 55
Methanolinea tarda 35 55 50 7 7
Methanoregula boonei 10 40 35 ssl 51 51
N Methanoregula formicica 0 4 30 74 74
Methanolinea mesophila 20 40 37 77
Methanospirillum hungatei 20 50 37 7
Methanospirillum stamsii 5 37 20 7 75
Methanospirillum lacunae 322 0021 15 37 30 75 15
1— Methanospirillum psychrodurum 4 32 25 77
r—1: Methanocella conradii 63 011 37 60 50 68 68
1 Methanocella paludicola 10080007 25 40 35 7 7
Methanocella arvoryzae 8 0087 37 55 45 7 7
i jensi: 50139 50 70 65 6 65
1 Methanosaeta harundinacea 28 003 25 45 34 72 76
1 — Methanosaeta pelagica 03576 0002 15 40 30 75 75
{ Methanosaeta thermophila 3 0019 37 70 55 66 68
Methanosaeta concilii 650011 10 45 35 71 75
1 ’ :
— Methanosalsum zhilinae 58 012 45 45 392 08 92 92
097 Methanohalophilus halophilus 18 40 26 36 44 2 63 8 65 74
) Methanohalophilus portucalensis 5 014 25 48 40 40 43 2 84 65 75
. Methanohalophilus mahii 45 35 37 485 18 75 75
— i i 15 S0 28 37 43 25 2 58 8 68 73
i i i i 18 0039 20 40 35 35 437 07 1 07 1 02 13 035 04 62 83 7 75
099 Methanococcoides alaskense 284 236 236 419 2 2 15 15 01 07 03 04 63 75
Methanococcoides burtonii 295 234 234 396 02 05 68 82
1 Methanococcoides methylutens 52 0133 15 40 30 35 42 3 3 1 10043 12 6 8 7 75
1 0.87 Methanococcoides vulcani 30 30 434 7 7
[ﬁﬁ Methanolobus bombayensis 45 0156 22 40 37 37 392 15 15 1 1 03 2 8 72 72
— — Methanolobus tindarius 7 S0 28 28 459 125 125 08 08 006 127 8 65 65
i L Methanolobus vulcani 533 013 13 45 40 40 39 1 125 1 125 01 12 75 72 12
i Methanolobus profundi 50139 9 37 30 30 44 12 12 09 09 01 1 78 65 66
’—L Methanolobus taylorii 6 0116 5 45 29 37 408 05 05 05 05 005 12 92 7 871
H - Methanolobus oregonensis 69 01 10 45 35 37 409 15 15 1 1 01 16 94 s
— psychrophilus 1587 0063 0 25 18 18 449 1 12 09 1 0005 08 6 8 7 72
— Methanolobus zinderi 99 007 25 50 40 0 4 1 2 1 6 9 7 8
i 115 006 12 40 34 37 1015 1 6 8 65 7
1L Methanomethylovorans thermophila 1386 005 42 58 S0 50 376 07 15 07 66 6.6
L——  Methanomethylovorans uponensis 115 006 25 40 37 37 392 09 11 09 11 6 65
imicrococcus blatticola 315 022 20 40 39 39[00 08 08 08 08 3 01 01 72 77
Methanosarcina baltica 840008 3 28 21 21 373 15 3 15 3 01 07 04 05 72 72
Methanosarcina semesiae 38 018 18 16 12 1.5- 15 02 06 65 75
Methanosarcina lacustris 9. 35 1§ o0 o 77
= Methanosarcina siciliae 63 01 20 3 15 3 02 15 04 06 68 68
ina acetivorans 52 0133 10 25 15 25 01 1 02 02 65 65
Methanosarcina mazei 533 013 20 3 1 3 01 1 01 03 71 71
Methanosarcina soligelidi 122 25 13 25 002 06 78 78
ina i 495 014 20 29 14 290000 o035 01 01 7 725
i i 5 0139 30 25 15 25 0005 120000 0 65 65
Methanosarcina barkeri 69 0.1 2 15 2 01 12 025 05 77
Methanosarcina spelaei 4 2 005 0.05 65 65
Methanosarcina vacuolata 5 014 18 2 75 75
i inyensi 37 085 085 085 002 026 006 017 76 76
i Methanothermus fervidus 282 0206 61 3 03 04 65 65
— Methanothermus sociabilis 55 5 03 o4
i— ter crinale 15.12 0.046 55 59 03 0000 051370000 0000 66 89 69 69
L——  Methanothermobacter tenebrarum 12 0058 45 , 5 105 o.sﬂ- 0342 0043 0043 58 87 69 7.7
1 phicu: 3021 40 75 65 70 495 30020 04 06 0002 0.5 6 88 72 76
f: Methanothermobacter marburgensis 45 70 65 65 48 3 20 035 035 0.002 0.59 5 8 68 74
1 ter wolfeii 37 74 55 65 61 24 27 04 04 0 017 6 82 7 75
ter 35 0198 55 55 55 79 82
1 \—1‘_,: Methanothermobacter defluvii 15 o426 60 60l 622 77
098 Methanothermobacter thermophilus a0 75 6 70 so 33 04 04 0.002 059 6 88 72 76
terium 35 0198 S0 70 65 65 42 4 8 04 04 017 ssl 95 7 15
Methanobrevibacter gottschalkii 37 37 29 09 09 07 07 0.428 7 7
Methanobrevibacter thaueri 37 37 38 06 12 05 05 77
ibacter millerae 33 43 3 4 32 05 12 05 05 0445 ssildd 7 8
Methanobrevibacter oralis 15 0046 25 39 35 37 28 07 12 04 05 027001 01 62 8 69 74
i smithii 7 3 31 1 15 05 07 69 74
ter woesei 7 37 31 1 1 06 “ 0428 77
olleyae 28 42 28 42 28 03 1 03 0.445 0 75 75
Methanobrevibacter ruminantium 3 33 326 08 17 07 07 63 68
ibacter bovi: i 37 40 28 15 18 06 06 65 7
Methanobrevibacter wolinii 37 37 242 1 1a o6 oslllG 77
i acididurans 165 0042 25 37 35 35 [ 03 05 03 o5
— ter iphi 13 0053 10 45 30 37 275 27 27 06 06
ter cuticularis 3 002 10 37 37 37 12 12 04 04
ter curvatus 40 0017 20 30 30 30 16 16 034 034
filiformis 37 0019 10 335 30 30 4
Methanobacterium flexile 216 0032 10 50 35 38 373
i iphi 102 0068 25 45 37 37 81 2
Methanobacterium movens 2566 0027 10 S0 35 38 395 2 . 03
jum 15 45 45 45 349 5 . 09 005
jum 75 0092 25 50 37 42 395 2
Methanobacterium formicicum 25 S0 37 45 38 2 4 0. 025 025
Methanobacterium subterraneum 389 01781135 40 20 40l 544 06 14 02 125
jum palustre 18 0039 20 45 33 37 343 25 0.308
ferruginis 185 0037 20 45 40 40 376 23 12 034 034
Methanobacterium kanagiense 223 0031 15 45 40 40 393 16 12 0.086 0.086
Methanobacterium petrolearium 395 0018 20 40 35 35 383 24 1.2]
Methanosphaera cuniculi 6050011 I 40 23 12
Methanosphaera stadtmanae 51 0135 25 45 36 40 276 1
Methanobacterium lacus 22 0032 14 41 30 30 37 2 04 01 01
Methanobacterium bejjingense 141 0049 25 50 37 37 389 3 05 005 005
ium movilense 792000900 44 33 33 33 35 4 06 07 002 03 008 008
Methanobacterium ivanovii 15 55 45 45 366 12 12 05 08 019 019
ium veterum 231 003 10 46 28 28 03 005 005
i 99 007 15 50 35 35
arcticum 2.6 0026 15 45 37 37 03 01 01
Methanobacterium bryantii 1925 00% 25 50 37 3 04
Methanobacterium uliginosum 15
Methanocaldococcus fervens 21 48 0.856 0.513 0.513
Methanocaldococcus jannaschii 16 50 09 05 05
vulcanius 105 49 8 80 80 0963 0.428 0.428
indicus 138 50 8 0856 0513 0513
Methanocaldococcus infernus 135 55 91 0.963 0.428 0.428
villosus 0942 55 90 80 80 0941 0.428 0.428
Methanotorris igneus 1662 45 91 0924 0308 0.308
Methanotorris formicicus 138 55 83 75 75 1027 0411 0411
ithotrophicu 075 30 70 65 65 1420 0.684 0.684
Methanococcus aeolicus 05 10 50 46 46 1 02 o4
Methanothermococcus okinawensis 1386 40 75 60 65 293 1 15 1 15 0205 1643 0342 0856

Methanococcus maripaludis 15 15 15 15 02 09 05 05
Methanococcus vannielii
Methanococcus voltae

Methanopyrus kandleri

05 305 3 0205 0.821 0342 0.684
2 14 05 05 0034 068 034 034

The phylogenetic tree obtained in MrBayes for 16S rRNA sequences of methanogens, annotated with a matrix of culturing conditions and
other features. Values at nodes indicate posterior probabilities. The values smaller than 0.9 were omitted.



