65

99

66

61

70

81

100

85

100

Halodesulfovibrio marinisediminis DSM 17456 (GCF_900129975)
Desulfovibrio litoralis DSM 11393 (GCF_900143255)
Desulfovibrio alaskensis DSM 16109 (GCF_000482745)
Mailhella massiliensis (GCF_900155525)

100 = Desulfovibrio brasiliensis JCM 12178 (GCF_001311825)
100 Desulfovibrio oxyclinae DSM 11498 (GCF_000375485)

Pseudodesulfovibrio profundus (GCF_900217235)

100 = Pseudodesulfovibrio aespoeensis Aspo-2 (GCF_000176915)
Desulfovibrio longus DSM 6739 (GCF_000420485)
Desulforegula conservatrix Mb1Pa (GCF_000426225)
Desulfohalobium retbaense DSM 5692 (GCF_000024325) Deltaproteobacteria
Desulfovermiculus halophilus DSM 18834 (GCF_000620765)
Desulfonauticus submarinus (GCF_900104045)
Desulfovibrio inopinatus DSM 10711 (GCF_000429305)
Desulfovibrio putealis DSM 16056 (GCF_000429325)

100 EDesulfonatronospira thiodismutans ASO3-1 (GCF_00017443

Desulfonatronum thiosulfatophilum (GCF_900104215)
1oo|: Pseudodesulfovibrio aespoeensis Aspo-2 (GCF_000176915)

- Pseudodesulfovibrio profundus (GCF_900217235)

Desulfovibrio putealis DSM 16056 (GCF_000429325)
Desulfacinum hydrothermale DSM 13146 (GCF_900176285)

Desulfacinum infernum DSM 9756 (GCF_900129305)
ﬂE Magnetospirillum magnetotacticum MS-1 (GCF_000829825)

Magnetospirillum caucaseum SO-1 (GCF_000342045)
Magnetospirillum marisnigri SP-1 (GCF_001650715)
Magnetospirillum moscoviense BB-1 (GCF_001650635)
91| k= Roseospirillum parvum (GCF_900100455) Alphaproteobacteria
Rhodospira trueperi (GCF_900101965)

100

100

88

90 E Methyloceanibacter caenitepidi (GCF_000828475)
100 Methyloceanibacter superfactus (GCF_001723305)

Inquilinus limosus DSM 16000 (GCF_000423185)
Thermus igniterrae ATCC 700962 (GCF_000376265)

Thermus arciformis (GCF_900102145)

Thermus islandicus DSM 21543 (GCF_000421625)

Thermus antranikianii DSM 12462 (GCF_000423905)

Thermus filiformis (GCF_000771745)

100

97

Deinococcus-Thermus

Meiothermus timidus DSM 17022 (GCF_000373205)
99— Meiothermus silvanus DSM 9946 (GCF_000092125)
Ardenticatena maritima (GCF_001293545)
100 Roseiflexus castenholzii DSM 13941 (GCF_000017805)
[ Roseiflexus sp. RS-1 (GCF_000016665)
> 10— Chloroflexus aggregans DSM 9485 (GCF_000021945)

100 100-E Meiothermus cerbereus DSM 11376 (GCF_000620065)

o Chloroflexus islandicus isl-2 (GCF_001650695)
55 — | Chloroflexus sp. Y-400-fl (GCF_000022185) Chloroflexi
Chloroflexus aurantiacus J-10-fl (GCF_000018865)
Chloroflexus sp. Y-396-1 (GCF_000516515)
100 Oscillochloris trichoides DG-6 (GCF_000152145)
‘Ca. Viridilinea mediosalina’ Kirl5-3F (GCF_002532535)
100 ‘Ca. Chloroploca asiatica’ B7-9 (GCF_002532075)

96

57

59

100

90

83

Granulicoccus phenolivorans DSM 17626 (GCF_000423085)

—— Thermoleophilum album (GCF_900108055)
_|:Solirubrobacter soli DSM 22325 (GCF_000423665)
100

Patulibacter americanus DSM 16676 (GCF_000420025)
Microlunatus phosphovorus NM-1 (GCF_000270245)
Geodermatophilus amargosae (GCF_900116515)
Frankia discariae (GCF_000373365)
Thermobifida cellulosilytica TB100 (GCF_001517975)
Nocardiopsis trehalosi NBRC 14201 (GCF_001552555)
Thermomonospora curvata DSM 43183 (GCF_000024385)
Actinomadura flavalba DSM 45200 (GCF_000374305)
Thermoactinospora rubra (GCF_002093975)
Leucobacter musarum (GCF_001273845)
100~ Gulosibacter molinativorax DSM 13485 (GCF_000425685)
wo] 92 Zimmermannella faecalis ATCC 13722 (GCF_000381765)
Rhodoluna lacicola (GCF_000699505)
97 Agrococcus jejuensis (GCF_900099705)
_E Curtobacterium ammoniigenes NBRC 101786 (GCF_001571045)
R

athayibacter rathayi (GCF_900215645)
Okibacterium fritillariae (GCF_900167575)
Microbacterium mangrovi (GCF_000802305)
Humibacter albus DSM 18994 (GCF_000421825)

s3] 95

100

100

Agromyces subbeticus DSM 16689 (GCF_000421565)
Microbacterium agarici (GCF_002563955)
Aurantimicrobium minutum (GCF_002355535)
Diaminobutyricimonas aerilata (GCF_002797715)
Salinibacterium amurskyense (GCF_002797685)
Herbiconiux solani NBRC 106740 (GCF_001571005)

100 (= Sinomonas atrocyanea (GCF_001577305)

Arthrobacter luteolus NBRC 107841 (GCF_001552075) Actinobacteria

100 Micrococcus luteus NCTC 2665 (GCF_000023205)

100 Brachybacterium massiliense (GCF_900184245)

99

—— Sporichthya polymorpha DSM 43042 (GCF_000384115)

Aeromicrobium marinum DSM 15272 (GCF_000160775)
Nocardioides dokdonensis FR1436 (GCF_001653335)
Marmoricola scoriae (GCF_900104965)

Kribbella flavida DSM 17836 (GCF_000024345)
Phycicoccus cremeus (GCF_900111375)

Knoellia subterranea KCTC 19937 (GCF_000768685)
Streptomyces gilvigriseus (GCF_001879105)
Streptomyces harbinensis (GCF_900116145)

—— Modestobacter caceresii (GCF_000761485)

100 Corynebacterium epidermidicanis (GCF_001021025)

93

_L— Williamsia sterculiae (GCF_900156495)

100 = Gordonia paraffinivorans NBRC 108238 (GCF_000344155)
08 Catenuloplanes japonicus (GCF_000717135)

Xiangella phaseoli (GCF_900109115)

Micromonospora siamensis (GCF_900090305)

98

100

89

Hamadaea tsunoensis DSM 44101 (GCF_000428945)

— Stackebrandtia nassauensis DSM 44728 (GCF_000024545)

Sciscionella marina DSM 45152 (GCF_000379465)

ﬂr Actinopolyspora mortivallis DSM 44261 (GCF_000384035)
Saccharopolyspora phatthalungensis (GCA_000715915)

_EAmycoIatopsis marina (GCF_900111885)

100

53

63

100 | 100

Prauserella rugosa (GCF_000719975)

o8| Pseudonocardia spinosispora DSM 44797 (GCF_000429025)

p2l— Saccharothrix syringae (GCF_000716755)
_|:Rhodococcus gordoniae (GCF_001646655)
100 Nocardia rhamnosiphila NBRC 108938 (GCF_000720425)

Longilinea arvoryzae (GCF_001050235)

Thermanaerothrix daxensis (GCF_001306145)
Bellilinea caldifistulae (GCF_001050215)
Levilinea saccharolytica (GCF_001050255) Chloroflexi
Anaerolinea thermophila UNI-1 (GCF_000199675)
Thermoflexus hugenholtzii JAD2 (GCF_900187885)

100

95

66

63

_1|:
100

100

98
_I:Ardenticatena maritima (GCF_001293545)
Thermanaerovibrio acidaminovorans DSM 6589 (GCF_000024905)

Thermanaerovibrio velox DSM 12556 (GCF_000237825)

Aminomonas paucivorans DSM 12260 (GCF_000165795)

Synergistes jonesii (GCF_000712295)

Thermovirga lienii DSM 17291 (GCF_000233775)
100|: Aminobacterium mobile DSM 12262 (GCF_000526395)
Aminobacterium colombiense DSM 12261 (GCF_000025885)

Synergistetes

Pyramidobacter piscolens W5455 (GCF_000177335)
Jonquetella anthropi DSM 22815 (GCF_000237805)
Dethiosulfovibrio salsuginis (GCF_900177735)
Dethiosulfovibrio peptidovorans DSM 11002 (GCF_000172975)

Acetomicrobium flavidum (GCF_900129645)

00 Thermorudis peleae (GCF_000744775)

Thermomicrobium roseum DSM 5159 (GCF_000021685)

Sphaerobacter thermophilus DSM 20745 (GCF_000024985)

98

100

100

81

e Nitrolancea hollandica Lb (GCF_000297255)

98 Chloroflexus aggregans DSM 9485 (GCF_000021945)
Chloroflexus sp. Y-396-1 (GCF_000516515)
Chloroflexus sp. Y-400-fl (GCF_000022185)
Chloroflexus aurantiacus J-10-fl (GCF_000018865)
Chloroflexus islandicus isl-2 (GCF_001650695)

’Ca. Viridilinea mediisalina’ Kir15-3F (GCF_002532535)
‘Ca. Chloroploca asiatica’ B7-9 (GCF_002532075)

‘Ca. Chlorothrix halophila’ (2510461066)
Oscillochloris trichoides DG-6 (GCF_000152145)
Roseiflexus castenholzii DSM 13941 (GCF_000017805)
Roseiflexus sp. RS-1 (GCF_000016665)

Kouleothrix aurantiaca (GCA_001399705)

Chloroflexi

100[ Herpetosiphon geysericola (GCF_001306135)

Herpetosiphon aurantiacus DSM 785 (GCA_000018565)
Kallotenue papyrolyticum JKG1 (GCF_000526415)
100[ Marinitoga piezophila KA3 (GCF_000255135)
Marinitoga hydrogenitolerans DSM 16785 (GCF_900129175)

100

98

100 Mesotoga prima MesG1.Ag.4) (GCF_000147715)
Kosmotoga olearia TBF 19.5) (GCF_000023325)
96 - Fervidobacterium thailandense (GCF_001719065) Thermotogae
Fervidobacterium changbaicum (GCF_900100515)
Fervidobacterium pennivorans DSM 9078 (GCF_000235405)

100
7

77 Thermosipho atlanticus DSM 15807 (GCF_900129985)
78 = Fervidobacterium gondwanense DSM 13020 (GCF_900143265)
- Actinobacillus capsulatus DSM 19761 (GCF_000374285)
Pasteurella multocida (GCF_000754275)
99 Haemophilus influenzae (GCF_001457655)

Aeromonas schubertii (GCF_000820105)

82 Vibrio caribbeanicus ATCC BAA-2122 (GCF_000165125)
Neiella marina (GCF_002165625)

Psychromonas arctica DSM 14288 (GCF_000482725)

Succinimonas amylolytica DSM 2873 (GCF_000378405)
Endozoicomonas numazuensis (GCF_000722635)

Vibrio metschnikovii CIP 69.14 (GCF_000176155)

Salinivibrio proteolyticus (GCF_001996165) ;
Enterovibrio nigricans (GCF_002835505) Gammaproteobacteria
Photobacterium halotolerans DSM 18316 (GCF_000425165)
Enterobacter asburiae (GCF_001521715)

Atlantibacter hermannii NBRC 105704 (GCF_000248015)

Brenneria goodwinii (GCF_002291445)

Nissabacter archeti (GCF_900130115)

Erwinia oleae (GCF_000770305)

Pantoea eucrina (GCF_002095385)

Tatumella citrea (GCF_002163585)

81 Elstera litoralis (GCF_000963705)
_E Rhodovibrio salinarum DSM 9154 (GCF_000515255)
% Azospirillum halopraeferens DSM 3675 (GCF_000429625)
g Terasakiella pusilla DSM 6293 (GCF_000688235)

Enhydrobacter aerosaccus (GCF_900167455)
Novispirillum itersonii ATCC 12639 (GCF_000381985)

80

97

92

92

60

94

99

_I:Roseomonas cervicalis ATCC 49957 (GCF_000164635)
58 Acidisphaera rubrifaciens HS-AP3 (GCF_000964365)
Anaeromyxobacter dehalogenans 2CP-1 (GCF_000022145)

_ : Alphaproteobacteria
Vulgatibacter incomptus (GCF_001263175)

0.1

99

Archangium gephyra (GCF_001027285)
Cystobacter fuscus DSM 2262 (GCF_000335475)
Melittangium boletus DSM 14713 (GCF_002305855)
Hyalangium minutum (GCF_000737315)
Corallococcus coralloides DSM 2259 (GCF_000255295)
Myxococcus macrosporus DSM 14697 (GCF_002305895)
Myxococcus fulvus (GCF_900111765)
100 = Myxococcus stipitatus DSM 14675 (GCF_000331735)
1oor Gloeobacter violaceus PCC 7421 (GCF_000011385)

Gloeobacter kilaueensis JS1 (GCF_000484535)
— Dactylococcopsis salina PCC 8305 (GCF_000317615)
Calothrix elsteri CCALA 953 (GCF_002289455)
Chamaesiphon minutus PCC 6605 (GCF_000317145)
Nostoc punctiforme PCC 73102 (GCF_000020025)
Fortiea contorta PCC 7126 (GCF_000332295)
Acaryochloris marina MBIC11017 (GCF_000018105)
Spirulina major PCC 6313 (GCF_001890765) Cyanobacteria
Moorea producens 3L (GCF_000211815)
Aliterella atlantica CENA595 (GCF_000952155)
Cylindrospermum stagnale PCC 7417 (GCF_000317535)
Scytonema hofmannii PCC 7110 (GCF_000346485)
Oscillatoria acuminata PCC 6304 (GCF_000317105)

100

100

92
98

92

97

94
100

99

100

Stanieria cyanosphaera PCC 7437 (GCF_000317575)
Cyanobacterium aponinum PCC 10605 (GCF_000317675)
Microcystis aeruginosa NIES-843 (GCF_000010625)
— Deinococcus proteolyticus MRP (GCF_000190555)
Deinococcus apachensis DSM 19763 (GCF_000381345)
Deinococcus geothermalis DSM 11300 (GCF_000196275)
Deinococcus deserti VCD115 (GCF_000020685)
92 Deinococcus gobiensis I-0 (GCF_000252445)
- _I:Deinococcus peraridilitoris DSM 19664 (GCF_000317835)

100 Deinococcus misasensis DSM 22328 (GCF_000745915)

_1o|__0|: Meiothermus rufus DSM 22234 (GCF_000423425)

83

100

100

100

Meiothermus ruber DSM 1279 (GCF_000024425) De€inococcus-Thermus
1ot 199L. pejothermus chliarophilus DSM 9957 (GCF_000430045)
Truepera radiovictrix DSM 17093 (GCF_000092425)
= Thermus filiformis (GCF_000771745)

{E Oceanithermus profundus DSM 14977 (GCF_000183745)

76 Marinithermus hydrothermalis DSM 14884 (GCF_000195335)

Pelosinus propionicus DSM 13327 (GCF_900114615)
Sporomusa malonica (GCF_900176355)
Sporolituus thermophilus DSM 23256 (GCF_900102435)
100 Megasphaera cerevisiae DSM 20462 (GCF_001045675)

Dialister invisus DSM 15470 (GCF_000160055)
Acidaminococcus intestini DSM 21505 (GCF_000425045)

o 77 Desulfitibacter alkalitolerans DSM 16504 (GCF_000620305)
- _I__: Thermaerobacter subterraneus DSM 13965 (GCF_000183545)
76

Carboxydothermus ferrireducens DSM 11255 (GCF_000427565)

100 Paenibacillus apiarius (GCF_002161865)
I— Paenibacillus beijingensis (GCF_000961095)

98

98

78

Natribacillus halophilus (GCF_900100185)
100 _:Brevibacillus formosus (GCF_001012775)
98 Thalassobacillus cyri (GCF_900107755)
03 Alicyclobacillus kakegawensis NBRC 103104 (GCF_001552655)
_|:Kyrpidia tusciae DSM 2912 (GCF_000092905)
95 Tumebacillus flagellatus (GCF_000714935)

- Tepidibacillus decaturensis (GCF_001561915)

Aneurinibacillus terranovensis DSM 18919 (GCF_000430625)
o Loor Melghirimyces thermohalophilus (GCF_900102685)
Lihuaxuella thermophila (GCF_900110165)
61 Brevibacillus massiliensis (GCF_000311785)
— Tuberibacillus calidus DSM 17572 (GCF_000430685) Firmicutes
— Bacillus cohnii NBRC 15565 (GCF_001591425)
Caldibacillus debilis DSM 16016 (GCF_000383875)
Planococcus massiliensis (GCF_000821325)
Bhargavaea ginsengi (GCF_900109165)
Bacillus loiseleuriae (GCF_001183985)
Bacillus mesonae (GCF_001636315)
. Bacillus praedii (GCF_001439605)
Bacillus wudalianchiensis (GCF_001685015)
Exiguobacterium marinum DSM 16307 (GCF_000620845)
Jeotgalicoccus halophilus (GCF_900101065)
Lysinibacillus manganicus DSM 26584 (GCF_002200865)
Salibacterium halotolerans (GCF_900115625)
Halobacillus aidingensis (GCF_900104185)
Bacillus lonarensis (GCF_900096965)
Bacillus caseinilyticus (GCF_900107275)
Bacillus campisalis (GCF_000986785)
100 Clostridium arbusti SL206 (GCF_000246895)
Clostridium homopropionicum DSM 5847 (GCF_001263795)
Thermobrachium celere DSM 8682 (GCF_000430995)
100 ;= Peptoniphilus indolicus ATCC 29427 (GCF_000227315)

- 71

94

 — Peptoniphilus grossensis ph5 (GCF_000311825)

72 Lutispora thermophila DSM 19022 (GCF_900142105)
EE Clostridium caminithermale DSM 15212 (GCF_900142245)
99 Inediibacterium massiliense (GCF_001282725)

Supplementary Figure S6. Maximum likelihood phylogenetic tree of fructose-1,6-bisphosphatase (GlpX) amino
acid sequences, based on a LG+F+I+G4 protein substitution model. Black numbers represent ultrafast bootstrap
values (>50%) expressed in percent. The scale bar represents amino acid substitutions per site.



