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Table S1 The species used in this study (and strain when provided), their optimal growth 

temperatures and the Interpro accession numbers for the GGGPS sequences used.  

The sources for all temperature optima are also given, and their citations are given in the Supplementary 

References. 

INTERPRO ID Species (strain) Optimal Growth Temp. Citation 

F4B7Z5 Acidianus hospitalis (strain W1) 80C You et al., 2011 

A0A1W6K008 Acidianus manzaensis 80C Yoshida et al., 2006 

D9Q2B2 Acidilobus saccharovorans (strain DSM 16705 / 

JCM 18335 / VKM B-2471 / 345-15) 

80C Prokofeva et al., 2009 

A0A0P9ERW5 Acidiplasma aeolicum 45C Golyshina et al., 2009 

A0A0Q0VND7 Acidiplasma cupricumulans 54C Golyshina et al., 2009 

U3T8T9 Aeropyrum camini SY1 = JCM 12091 85C Nakagawa et al., 2004 

Q9YEF5 Aeropyrum pernix (strain ATCC 700893 / DSM 

11879 / JCM 9820 / NBRC 100138 / K1) 

90-95C Sako et al., 1996 

D2RIC4 Archaeoglobus profundus 83C Burggraf et al., 1990 

L0A8W1 Caldisphaera lagunensis (strain DSM 15908 / 

JCM 11604 / IC-154) 

70-75C Itoh et al., 2003 

H1XUR2 Caldithrix abyssi DSM 13497 60C Miroshnichenko et al., 2003 

A8MDA4 Caldivirga maquilingensis (strain ATCC 700844 

/ DSM 13496 / JCM 10307 / IC-167) 

85C Itoh et al., 1999 

A0RYM1 Cenarchaeum symbiosum (strain A) 10C Preston et al., 1996 

A0A1N5V0T5 & 
A0A1R4A7P9 

Cuniculiplasma divulgatum 38.5C Golyshina et al., 2016 

E8RAQ6 Desulfurococcus mucosus (strain ATCC 35584 

/ DSM 2162 / JCM 9187 / O7/1) 

85C Wirth et al., 2011 

S0AMG9 Ferroplasma acidarmanus fer1 42C Dopson et al., 2004 

A0A1V0N5B0 Ferroplasma acidiphilum 35C Golyshina et al., 2000 

I0A1J5 Fervidicoccus fontis (strain DSM 19380 / JCM 

18336 / VKM B-2539 / Kam940) 

65-70 Perevalova et al., 2010 

A2BIS8 Hyperthermus butylicus (strain DSM 5456 / 

JCM 9403 / PLM1-5) 

95-106C Zillig et al., 1990 

A8A9K6 Ignicoccus hospitalis (strain KIN4/I / DSM 

18386 / JCM 14125) 

90C Paper et al., 2007 

A0A0U3FQL2 Ignicoccus islandicus DSM 13165 90C Huber et al., 2000 

E0SPG8 Ignisphaera aggregans (strain DSM 17230 / 

JCM 13409 / AQ1.S1) 

92-95C Niederberger et al., 2006 

F4G258 Metallosphaera cuprina (strain Ar-4) 65C Liu et al., 2011 

A4YJ26 Metallosphaera sedula (strain ATCC 51363 / 

DSM 5348 / JCM 9185 / NBRC 15509 / TH2) 

75C Huber et al., 1989 

A0A2A2H4Q5 Methanobacterium bryantii 37C Boone 1987 

A0A1D3KZY7 Methanobacterium congolense  37-42C Cuzin et al., 2001 

K2R1U0 Methanobacterium formicicum (strain DSM 

3637 / PP1) 

38C Battumur et al., 2016 

F0TCU3 Methanobacterium lacus (strain AL-21) 30C Borrel et al., 2012 
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F6D3K2 Methanobacterium paludis (strain DSM 25820 / 

JCM 18151 / SWAN1) 

32-37 Cadillo-Quiroz et al., 2014 

A0A2H4VMB6 Methanobacterium subterraneum 20-40C Kotelnikova et al., 1998 

A0A1V6N4E8 Methanobrevibacter arboriphilus JCM 13429 = 

DSM 1125 

30-40C Morii et al., 1983 

A0A166DZN3 Methanobrevibacter curvatus 30C Leadbetter and Breznak, 1996 

A0A166FBI9 Methanobrevibacter cuticularis  37C Leadbetter and Breznak, 1996 

A0A166CNZ6 Methanobrevibacter filiformis 30C Leadbetter et al., 1998 

A0A1H7P4I8 Methanobrevibacter gottschalkii 37C Millier and Lin, 2002 

A0A0U2V2J6 & 
A0A1G5V2Z4 

Methanobrevibacter millerae 36-42 Rea et al., 2007 

A0A126QZT3 Methanobrevibacter olleyae 28-42 Rea et al., 2007 

A0A166BYF7 Methanobrevibacter oralis 36-38C Ferrari et al., 1994 

A5UJF1 Methanobrevibacter smithii (strain ATCC 35061 

/ DSM 861 / OCM 144 / PS)  

38C Miller and Lin, 2002 

A0A076LAD0 Methanocaldococcus bathoardescens 82C Stewart et al., 2015 

C7P6M4 Methanocaldococcus fervens (strain DSM 4213 

/ JCM 15782 / AG86) 

85C Jeanthon et al., 1999 

D5VS54 Methanocaldococcus infernus (strain DSM 

11812 / JCM 15783 / ME) 

85C Jeanthon et al., 1998 

Q58647 Methanocaldococcus jannaschii (strain ATCC 

43067 / DSM 2661 / JAL-1 / JCM 10045 / 

NBRC 100440) 

85C Jones et al., 1983 

N6VYK2 Methanocaldococcus villosus KIN24-T80 80C Bellack et al., 2011 

C9RGR5 Methanocaldococcus vulcanius (strain ATCC 

700851 / DSM 12094 / M7) 

80C Jeanthon et al., 1999 

Q12VH4 Methanococcoides burtonii (strain DSM 6242 / 

NBRC 107633 / OCM 468 / ACE-M) 

23.4C Franzmann et al., 1992 

A0A0E3X1G9 Methanococcoides methylutens MM1 30-35C Sowers and Ferry 1983 

A6UW70 Methanococcus aeolicus (strain ATCC BAA-

1280 / DSM 17508 / OCM 812 / Nankai-3) 

46C Kendall et al., 2006 

A4G0J0 Methanococcus maripaludis (strain C5 / ATCC 

BAA-1333) 

35-40C Whitman et al., 1986 

A6URI9 Methanococcus vannielii (strain ATCC 35089 / 

DSM 1224 / JCM 13029 / OCM 148 / SB) 

20-40C Jones et al., 1977 

D7E9U9 Methanohalobium evestigatum (strain ATCC 

BAA-1072 / DSM 3721 / NBRC 107634 / OCM 

161 / Z-7303) 

50C Zhilina et al., 1987 

A0A285GCY6 Methanohalophilus euhalobius 37C Obraztsova, A. Ya, et al., 1987 

A0A1H2YC05 & 
A0A1L3Q1N6 

Methanohalophilus halophilus 30C L'Haridon et al., 2017 

D5E8G9 Methanohalophilus mahii (strain ATCC 35705 / 

DSM 5219 / SLP) 

37C Paterek and Smith, 1988 

A0A1L9C1Y8 Methanohalophilus portucalensis FDF-1 40C Boone et al., 1993 

A0A1I4TQ52 Methanolobus profundi 30C Mochimaru et al., 2009 

K4MDP2 Methanolobus psychrophilus R15 18C Chen et al., 2012 

W9DXN7 Methanolobus tindarius DSM 2278 25C Konig and Stetter, 1982  

A0A1G7NAI9 Methanolobus vulcani 40C Kadam et al., 1995 
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L0KT38 Methanomethylovorans hollandica (strain DSM 

15978 / NBRC 107637 / DMS1) 

34-37C Lomans et al., 1999 

A0A1Y3GD48 Methanonatronarchaeum thermophilum 48-50C Sorokin et al., 2018 

Q8TXM0 Methanopyrus kandleri (strain AV19 / DSM 

6324 / JCM 9639 / NBRC 100938) 

98C Kurr et al., 1991 

G7WL36 Methanosaeta harundinacea (strain 6Ac) 34-37C Ma et al., 2006 

F7XPB7 Methanosalsum zhilinae (strain DSM 4017 / 

NBRC 107636 / OCM 62 / WeN5) 

45C Boone and Baker 2001 

A0A0E3LPB8 Methanosarcina barkeri MS 37-42C Maestrojuan and Boone 1991 

A0A0P6V717 Methanosarcina flavescens 45C Kern et al., 2016 

A0A0E3SB17 Methanosarcina horonobensis HB-1 = JCM 

15518 

37C Shimizu et al., 2011 

A0A0E3S3Z1 Methanosarcina lacustris Z-7289 25C Simankova et al., 2001 

A0A0E3WPI1 Methanosarcina mazei LYC 40C Liu et al., 1985 

A0A0E3PQS5 Methanosarcina siciliae C2J 35C Elberson and Sowers 1997 

A0A0E3H913 Methanosarcina thermophila (strain ATCC 

43570 / DSM 1825 / OCM 12 / VKM B-1830 / 

TM-1) 

50C Zinder et al., 1985 

A0A0E3Q9Q5 Methanosarcina vacuolata Z-761 37-40C Zhilina and Zavarzin 1987 

A0A2A2HCS5 Methanosphaera cuniculi 35-40 Biavati et al., 1988 

Q2NET5 Methanosphaera stadtmanae 36-40 Miller and Wolin, 1985 

P0C882 Methanothermobacter marburgensis (strain 

ATCC BAA-927 / DSM 2133 / JCM 14651 / 

NBRC 100331 / OCM 82 / Marburg) 

65C Wasserfallen et al., 2000 

O26652 Methanothermobacter thermautotrophicus 

(strain ATCC 29096 / DSM 1053 / JCM 10044 / 

NBRC 100330 / Delta H) 

65-70 Wasserfallen et al., 2000 

A0A1M4MRZ4 Methanothermobacter wolfeii 55-65 Wasserfallen et al., 2000 

F8AM29 Methanothermococcus okinawensis (strain 

DSM 14208 / JCM 11175 / IH1) 

60-65C Takai et al., 2002 

E3GXQ3 Methanothermus fervidus (strain ATCC 43054 / 

DSM 2088 / JCM 10308 / V24 S) 

83C Stetter et al., 1981 

F4BW65 Methanothrix soehngenii (strain ATCC 5969 / 

DSM 3671 / JCM 10134 / NBRC 103675 / OCM 

69 / GP-6) 

37C Huser et al., 1982 

H1KZR8 Methanotorris formicicus Mc-S-70 75C Takai et al., 2004 

F6BDR0 Methanotorris igneus (strain DSM 5666 / JCM 

11834 / Kol 5) 

88C Burggraf et al., 1990 

A0A060HLD8 Nitrososphaera viennensis EN76 42C Stieglmeier et al., 2014 

A0A075LUG0 Palaeococcus pacificus DY20341 80C Zeng et al., 2013 

A0A1W2G543 Picrophilus oshimae DSM 9789 60C Schleper et al., 1996 

Q6L2N4 Picrophilus torridus (strain ATCC 700027 / 

DSM 9790 / JCM 10055 / NBRC 100828) 

60C Schleper et al., 1996 

Q8ZTX5 Pyrobaculum aerophilum (strain ATCC 51768 / 

IM2 / DSM 7523 / JCM 9630 / NBRC 100827) 

100C Vokl et al., 1993 

A4WLS7 Pyrobaculum arsenaticum (strain DSM 13514 / 

JCM 11321) 

90C Huber et al., 2000 
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A3MUU3 Pyrobaculum calidifontis (strain JCM 11548 / 

VA1) 

90-95C Amo et al., 2002 

G7VET1 Pyrobaculum ferrireducens 90-95C Slobodkina et al., 2015 

A1RRN9 Pyrobaculum islandicum (strain DSM 4184 / 

JCM 9189 / GEO3) 

100C Huber et al., 1997 

B1YAF0 Pyrobaculum neutrophilum (strain DSM 2338 / 

JCM 9278 / V24Sta) 

85C Chan et al., 2013 

H6Q6Y4 Pyrobaculum oguniense (strain DSM 13380 / 

JCM 10595 / TE7) 

90-94C Sako et al., 2001 

Q9UZN7 Pyrococcus abyssi (strain GE5 / Orsay) 96C Erauso et al., 1993 

Q8U213 Pyrococcus furiosus (strain ATCC 43587 / DSM 

3638 / JCM 8422 / Vc1) 

100C Fiala and Stetter, 1986 

O58851 Pyrococcus horikoshii (strain ATCC 700860 / 

DSM 12428 / JCM 9974 / NBRC 100139 / OT-

3) 

98C González et al., 1998 

A0A127BCD3 Pyrococcus kukulkanii 105C Callac et al., 2016 

F8AI63 Pyrococcus yayanosii (strain CH1 / JCM 

16557) 

98C Birrien et al., 2011 

A0A0P0N2L4 & 
A0A211YM74 

Pyrodictium delaneyi 90-92C Lin et al., 2016 

A0A0V8RUK1 Pyrodictium occultum 105C Uemori et al., 1995 

G0EEI5 Pyrolobus fumarii (strain DSM 11204 / 1A) 106C Blöchl et al., 1997 

D7D9W0 Staphylothermus hellenicus (strain DSM 12710 

/ JCM 10830 / BK20S6-10-b1 / P8) 

85C Arab et al., 2000 

A3DN81 Staphylothermus marinus (strain ATCC 43588 / 

DSM 3639 / JCM 9404 / F1) 

85-98C Fiala et al., 1986 

Q4JAS3 Sulfolobus acidocaldarius (strain ATCC 33909 / 

DSM 639 / JCM 8929 / NBRC 15157 / NCIMB 

11770) 

70C Takayanagi et al. (1996)  

C3NFV6 Sulfolobus islandicus (strain Y.N.15.51 / 

Yellowstone #2) 

75C Zillig et al., 1993 

D0KRV6 Sulfolobus solfataricus (strain 98/2) 75C Zeparty et al., 2010 

Q975W8 Sulfolobus tokodaii (strain DSM 16993 / JCM 

10545 / NBRC 100140 / 7) 

80C Suzuki et al., 2002 

F0LML7 Thermococcus barophilus (strain DSM 11836 / 

MP) 

85C Marteinsson et al., 1999 

A0A218P232 Thermococcus celer 85C Blamey et al. 1999 

A0A161KIX4 Thermococcus chitonophagus 85C Huber et al., 1995 

I3ZVT5 Thermococcus cleftensis 88C Hensley et al., 2014 

A0A097QWB2 Thermococcus eurythermalis 85C Zhao and Xiao, 2015 

C5A615 Thermococcus gammatolerans (strain DSM 

15229 / JCM 11827 / EJ3) 

88C Jolivet et al., 2003 

A0A0X1KM71 Thermococcus guaymasensis DSM 11113 88C Canganella et al., 1998 

Q5JDY1 Thermococcus kodakarensis (strain ATCC 

BAA-918 / JCM 12380 / KOD1) 

85C Atomi et al., 2004 

H3ZQN9 Thermococcus litoralis (strain ATCC 51850 / 

DSM 5473 / JCM 8560 / NS-C) 

85-88C Neuner et al., 1990 

W8P1E7 Thermococcus nautili 87.5C Gorlas et al., 2014 
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B6YWU0 Thermococcus onnurineus (strain NA1) 80C Bae et al., 2006 

A0A218P9M3 Thermococcus pacificus 80-88C Miroshnichenko et al., 1998 

W0I385 Thermococcus paralvinellae 82C Hensley et al., 2014 

A0A142CSB5 Thermococcus peptonophilus 85-90C Gonzalez et al., 1995 

A0A172WES0 Thermococcus piezophilus 75C Dalmasso et al., 2016 

C6A2A3 Thermococcus sibiricus (strain MM 739 / DSM 

12597) 

78C Miroshnichenko et al., 2001 

A0A0Q2MQY4 Thermococcus thioreducens 83-85C Pikuta et al., 2007 

S5ZDX3 Thermofilum adornatus 92C Dominova et al., 2013 

A1RXV6 Thermofilum pendens (strain DSM 2475 / Hrk 

5) 

88C Zillig et al., 1983 

A0A0F7FJA1 Thermofilum uzonense 85C Toshchakov et al., 2015 

I3TDA0 Thermogladius calderae (strain DSM 22663 / 

VKM B-2946 / 1633) 

84C Kochetkova et al., 2016 

Q9HJH3 Thermoplasma acidophilum (strain ATCC 

25905 / DSM 1728 / JCM 9062 / NBRC 15155 / 

AMRC-C165) 

55-60C Segerer et al., 1988 

Q97AR4 Thermoplasma volcanium (strain ATCC 51530 / 

DSM 4299 / JCM 9571 / NBRC 15438 / GSS1) 

60C Segerer et al., 1988 

F2L3U6 Thermoproteus uzoniensis (strain 768-20) 90C Bonch-Osmolovskaya et al., 1990 

D5U1U6 Thermosphaera aggregans (strain DSM 11486 

/ M11TL) 

85C Spring et al., 2010 

E1QNR4 Vulcanisaeta distributa (strain DSM 14429 / 

JCM 11212 / NBRC 100878 / IC-017) 

85-90C Itoh et al., 2002 

 

Table S2  The ancestral state reconstructions for the optimal temperatures of each node (i.e., 

ancestor).  

The estimated variance and 95% confidence intervals for each estimate are shown. 

Tree Node Temp Variance Lower 95% 
CI 

Upper 95% 
CI 

1 93.03221 9605.997216 -99.06776 285.13218 

2 96.4774 1674.757942 16.26682 176.68814 

3 92.79435 648.632867 42.87654 142.71216 

4 91.10297 518.088288 46.49033 135.71561 

5 82.2997 257.621605 50.84053 113.75886 

6 82.65651 237.89871 52.42554 112.88748 

7 84.88527 144.071905 61.3594 108.41114 

8 85.31645 119.436728 63.89618 106.73672 

9 86.16122 92.146914 67.34656 104.97589 
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10 87.43038 64.957312 71.63355 103.22722 

11 82.02769 207.699253 53.78061 110.27477 

12 76.7104 111.974101 55.97011 97.45069 

13 75.25763 52.159132 61.10226 89.413 

14 75.80126 91.711369 57.03111 94.5714 

15 71.38636 59.730293 56.23843 86.5343 

16 76.81363 64.764437 61.04027 92.587 

17 78.89226 46.777663 65.487 92.29752 

18 75.80415 52.307027 61.62872 89.97957 

19 76.1871 173.667449 50.35764 102.01655 

20 75.49371 106.903291 55.22848 95.75895 

21 78.40682 128.699649 56.17143 100.64221 

22 77.05006 119.760542 55.60077 98.49936 

23 85.19901 115.79612 64.10773 106.2903 

24 73.262 76.481206 56.12111 90.40289 

25 81.46771 95.813373 62.28239 100.65304 

26 86.3428 73.578989 69.53028 103.15533 

27 88.57159 47.941268 75.00062 102.14256 

28 85.50037 85.639605 67.3622 103.63854 

36 86.01524 68.435719 69.80097 102.22951 

29 89.21818 68.081459 73.04593 105.39043 

30 91.39181 48.580544 77.73066 105.05296 

31 92.9927 18.369031 84.59232 101.39309 

32 92.66324 13.162218 85.5524 99.77407 

33 93.50247 12.870349 86.47092 100.53402 

34 91.69664 8.689022 85.91912 97.47416 

35 94.41459 12.251171 87.55427 101.27492 

37 70.28246 68.62459 54.04583 86.51909 

38 84.34782 105.355564 64.22982 104.46582 

39 87.65158 82.621933 69.83584 105.46731 

40 65.61184 64.571829 49.86195 81.36174 

41 41.86907 110.387477 21.27624 62.4619 

42 64.01619 59.346365 48.91701 79.11536 
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112 76.92835 94.532031 57.87175 95.98496 

113 89.31845 27.318282 79.07414 99.56276 

131 94.08089 21.444707 85.00444 103.15734 

132 97.31749 15.749929 89.539 105.09599 

133 94.96766 15.030658 87.36886 102.56646 

134 94.99135 7.756869 89.53253 100.45018 

114 88.12057 20.814361 79.17851 97.06263 

115 84.90241 13.746399 77.63548 92.16933 

116 83.41504 12.401316 76.5128 90.31728 

117 83.47786 9.239008 77.52029 89.43542 

118 82.62321 10.567554 76.25169 88.99473 

119 81.83092 10.481743 75.48532 88.17653 

120 83.85631 12.212452 77.00683 90.70579 

121 83.52585 10.732534 77.10479 89.94692 

122 84.43102 9.095146 78.52002 90.34202 

123 85.05203 8.078604 79.48114 90.62291 

124 86.1246 3.97476 82.21698 90.03221 

125 85.42638 7.713097 79.98298 90.86978 

126 85.58758 7.19334 80.33078 90.84438 

127 84.92941 6.986179 79.74886 90.10996 

128 86.49216 5.239444 82.00575 90.97857 

129 86.79283 4.865952 82.46929 91.11638 

130 87.33876 4.076116 83.38164 91.29588 

43 59.80287 55.205732 45.23996 74.36578 

44 41.23075 58.098468 26.29117 56.17033 

45 38.0119 48.687952 24.33566 51.68814 

46 37.69763 33.545979 26.34553 49.04973 

47 37.229 30.794498 26.35241 48.10558 

48 34.68054 6.999255 29.49514 39.86594 

49 33.57343 4.100204 29.60464 37.54223 

50 31.793 3.094915 28.34489 35.2411 

51 36.55576 24.88387 26.77855 46.33297 

52 29.1463 15.276847 21.48552 36.80707 
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53 37.01942 20.560704 28.13201 45.90682 

54 36.61479 17.778567 28.35052 44.87906 

66 37.70238 21.095375 28.70016 46.7046 

55 35.81378 18.448499 27.39525 44.23232 

63 31.30279 22.292805 22.0486 40.55698 

64 31.41501 4.10749 27.44269 35.38733 

65 32.15407 2.051923 29.34646 34.96168 

56 38.44862 5.705358 33.76698 43.13025 

57 41.08018 4.627369 36.86396 45.2964 

58 44.92462 3.566578 41.22308 48.62615 

59 39.36348 2.161655 36.48177 42.24518 

60 36.34638 4.174196 32.34193 40.35082 

61 37.19473 4.110636 33.22089 41.16857 

62 33.47129 4.026013 29.53856 37.40402 

67 59.07069 54.387566 44.61609 73.52528 

68 67.63042 36.601222 55.77263 79.48822 

69 50.81211 26.111272 40.79667 60.82755 

70 53.19988 16.036217 45.35101 61.04875 

71 38.53088 15.234397 30.88076 46.18101 

72 72.60077 30.271599 61.81692 83.38461 

73 79.97899 18.267818 71.60178 88.3562 

74 77.48899 24.430203 67.80131 87.17666 

78 79.79294 25.445176 69.90607 89.67981 

75 80.04694 23.282201 70.58962 89.50426 

76 81.7435 12.904295 74.70268 88.78432 

77 81.97502 11.373378 75.36503 88.58501 

79 57.74427 55.974856 43.08026 72.40827 

102 56.64158 68.109241 40.46603 72.81714 

103 51.4763 48.49139 37.8277 65.12491 

104 41.12921 33.24306 29.82848 52.42994 

105 52.48242 40.94729 39.94037 65.02448 

111 55.29695 45.138408 42.12867 68.46523 

106 51.94387 36.913033 40.03567 63.85206 
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107 57.36533 29.780974 46.66923 68.06143 

108 47.92577 33.878033 36.51763 59.33392 

109 39.14075 6.401128 34.18186 44.09963 

110 49.38249 6.954636 44.21365 54.55133 

80 51.32602 55.127359 36.77346 65.87859 

81 50.03373 38.845949 37.81773 62.24972 

82 47.81335 34.938 36.22811 59.39859 

83 39.22462 24.499367 29.52324 48.926 

84 45.35709 31.585537 34.34169 56.37249 

94 44.57464 29.07805 34.00552 55.14375 

95 63.77835 6.890745 58.63331 68.9234 

96 62.59746 1.018402 60.61951 64.57541 

97 41.70681 26.602315 31.59763 51.81599 

98 34.82999 10.76066 28.40052 41.25947 

99 37.30314 17.557959 29.09031 45.51598 

100 37.18856 17.820267 28.91461 45.46252 

101 36.7494 17.920653 28.45217 45.04663 

85 39.65447 28.284289 29.23061 50.07834 

86 34.50243 16.461686 26.55012 42.45474 

87 33.45978 13.178146 26.34464 40.57492 

88 33.25405 12.829422 26.23369 40.27441 

89 38.61082 25.794604 28.6563 48.56535 

90 38.24291 21.022667 29.25621 47.2296 

91 38.07529 17.990086 29.762 46.38857 

92 38.88073 7.418855 33.54216 44.21929 

93 37.66306 17.302279 29.51024 45.81588 
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Table S3 ANOVA with Tukey HSD statistical parameters and outputs. 

Comparison Q statistic p-value 

W vs. Y 3.7764 0.0419502

W vs. F 4.5375 0.0089827

W vs. Other 5.5086 0.0010053

Y vs. F 0.0737 0.8999947

Y vs. Other 0.1914 0.8999947

F vs. Other 0.1319 0.8999947
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Figure S1 The maximum-likelihood phylogeny of Euryarchaeota GGGPS sequence. All branches 

have been transformed to represent a cladogram. All of the ancestral nodes are labeled in order to 

identify their optimal growth temperatures listed in Table S2. 

 
Also available are: 
 

Supplementary File S1. The maximum-likelihood probabilities of the marginal reconstruction with 

indels. 

 

Supplementary File S2. Sequences of the marginal reconstruction including indels. 
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