Candidatus Accumulibacter sp BA91 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA91 KFB74202 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp SK01 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp SK01 KFB66839 NR Bacteria Proteobacteria Betaproteobacteria

100 Candidatus Accumulibacter sp BA93 ubiquinone menaquinone biosynthesis methyltransferase Candidatus Accumulibacter sp BA93 EXI89591 NR Bacteria Proteobacteria Betaproteobacteria
8 Candidatus Accumulibacter phosphatis WP 015765501 NR Bacteria Proteobacteria Betaproteobacteria
8 Candidatus Accumulibacter sp BA94 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA94 EXI86820 NR Bacteria Proteobacteria Betaproteobacteria
100 Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 hypothetical protein A3166 19390 Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 OGB20782 NR Bacteria Proteobacteria
B Gallionellales bacterium GWA2 60 18 methyltransferase Gallionellales bacterium GWA2 60 18 OGS90730 NR Bacteria Proteobacteria
55 s Gallionellales bacterium 3553114 OYY43933 methyltransferase Gallionellales bacterium 3553 114 Bacteria Proteobacteria
Rhodoblastus acidophilus methyltransferase Rhodoblastus acidophilus WP 088521682 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome O1Q93686
100 Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b OGG52018 NR
84 Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 methyltransferase partial Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 OHA91820 NR
o7 Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 methyltransferase Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 OGZ98428 NR
67 l Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 OGG86284 NR
5 Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 hypothetical protein A2943 03070 Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 OGC81256 NR
[ + Rhodomicrobium vannielii WP 013417803 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Hyphomicrobiaceae
75 Rhodovulum sp PH10 WP 008382635 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales
_l_ Rhodovulum sp PH10 WP 008382636 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales
Candidatus Thiosymbion oneisti methyltransferase Candidatus Thiosymbion oneisti WP 089727270 NR
6. 7! Paucibacter sp KCTC 42545 methyltransferase Paucibacter sp KCTC 42545 WP 082679741 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales
1 44 Leptothrix cholodnii WP 012349375 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis
59) 100 — Oxalobacter formigenes WP 005877878 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae
— Oxalobacter formigenes WP 005881605 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae
74 100 Burkholderiales bacterium JOSHI 001 WP 009548819 NR Bacteria Proteobacteria
b Comamonadaceae bacterium A 288 class | SAMdependent methyltransferase Comamonadaceae bacterium A 288 WP 088284080 NR Bacteria Proteobacteria Betaproteobacteria

Brachymonas denitrificans DSM 15123 Ubiquinone menaquinone biosynthesis Cmethylase UbiE Brachymonas denitrificans DSM 15123 SEN35040 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
94 Noviherbaspirillum denitrificans WP 088709583 NR

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 65 20 OGA07543 NR Bacteria

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02013 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 OGA13126 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02012 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b OGA34772 NR Bacteria

926 6p Betaproteobacteria bacterium GR1643 WP 076022161 NR Bacteria
| 87— 163101368 Monosiga ovata
L————  Betaproteobacteria bacterium SG8 40 methyltransferase Betaproteobacteria bacterium SG8 40 KPK33109 NR Bacteria
97
I e S—
ﬁ: Thauera sp K11 WP 096449698 methyltransferase domain containing protein Thauera sp K11 Bacteria Proteobacteria Betaproteobacteria Rhodocyclales
58 Dechloromonas denitrificans WP 066879660 NR Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae
— 100
97
8
100
35 | E—
100 ——  CAMPEP 0197027732 Ammonia

91 L‘_ L CAMPEP 0202694266 Elphicium Tree 1 - RQUA Group B dataset
| 33 Reticulomyxa filosa methyltransferase 569420904

9 100 magnetoovoid bacterium MO1 Methyltransferase type 11 magnetoovoid bacterium MO1 CRH06342 NR MaXImum lee“hOOd’ IQTREE’ UFBOOT’ LG+CGO

Magnetococcus marinus WP 011713845 NR Bacteria Proteobacteria Alphaproteobacteria Magnetococcales Magnetococcaceae 215 sites, 69 taxa
Magnetofaba australis class | SAMdependent methyltransferase Magnetofaba australis WP 085442012 NR

Candidatus Thiodiazotropha endoloripes class | SAMdependent methyltransferase Candidatus Thiodiazotropha endoloripes WP 083218417 NR
- 100 E Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 OGA21977 NR Bacteria

Betaproteobacteria bacterium SG8 41 methyltransferase Betaproteobacteria bacterium SG8 41 KPK20652 NR Bacteria

uncultured bacterium Methyltransferase type 11 uncultured bacterium CAX83768 NR

Rhodoferax fermentans WP 078364963 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae

Rhodoferax antarcticus class | SAMdependent methyltransferase Rhodoferax antarcticus WP 083633809 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax ferrireducens methyltransferase Rhodoferax ferrireducens OQW86081 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ70218
Comamonadaceae bacterium CG2 30 60 41 methyltransferase Comamonadaceae bacterium CG2 30 60 41 OIP20041 NR Bacteria Proteobacteria Betaproteobacteria
Comamonadaceae bacterium CG1 02 60 18 methyltransferase Comamonadaceae bacterium CG1 02 60 18 OIN93610 NR Bacteria Proteobacteria Betaproteobacteria
Betaproteobacteria bacterium HGWBetaproteobacteria18 PKO61098 methyltransferase Betaproteobacteria bacterium HGWBetaproteobacteriai8  Bacteria
Comamonadaceae bacterium CG2 30 59 20 methyltransferase Comamonadaceae bacterium CG2 30 59 20 OIP19387 NR Bacteria Proteobacteria Betaproteobacteria
Burkholderiales bacterium RIFOXYD12 FULL 59 19 OGB50378 NR Bacteria Proteobacteria
Comamonadaceae bacterium CG2 30 57 122 methyltransferase Comamonadaceae bacterium CG2 30 57 122 OIP13158 NR Bacteria Proteobacteria Betaproteobacteria
Rhodoferax ferrireducens WP 011465688 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Candidatus Contendobacter odensis Run B J11 conserved hypothetical protein Candidatus Contendobacter odensis Run B J11 CDH44281 NR
RetrievedyyyCandidatus Contendobacter odensis PIE83306 methyltransferase Candidatus Contendobacter odensis
Candidatus Competibacter denitrificans WP 082161154 NR Bacteria Proteobacteria Gammaproteobacteria
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Candidatus Accumulibacter sp BA91 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA91 KFB74202 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp SKO1 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp SKO1 KFB66839 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA93 ubiquinone menaquinone biosynthesis methyltransferase Candidatus Accumulibacter sp BA93 EXI89591 NR Bacteria Proteobacteria Betaproteobacteria

Candidatus Accumulibacter phosphatis WP 015765501 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA94 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA94 EX186820 NR Bacteria Proteobacteria Betaproteobacteria

Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 hypothetical protein A3166 19390 Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 OGB20782 NR Bacteria Proteobacteria
Gallionellales bacterium GWA2 60 18 methyltransferase Gallionellales bacterium GWA2 60 18 OGS90730 NR Bacteria Proteobacteria
_| Gallionellales bacterium 3553114 OYY43933 methyltransferase Gallionellales bacterium 35 53 114 Bacteria Proteobacteria
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ93686
Rhodoblastus acidophilus methyltransferase Rhodoblastus acidophilus WP 088521682 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae
Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b OGG52018 NR
Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 methyltransferase partial Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 OHA91820 NR
Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 methyltransferase Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 OGZ98428 NR
Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 OGG86284 NR
Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 hypothetical protein A2943 03070 Candidatus Adlerbacteria bacterium RIFCSPLOWO?2 01 FULL 51 16 OGC81256 NR

Rhodomicrobium vannielii WP 013417803 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Hyphomicrobiaceae
Rhodovulum sp PH10 WP 008382635 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales

: Rhodovulum sp PH10 WP 008382636 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales

Noviherbaspirillum denitrificans WP 088709583 NR
Oxalobacter formigenes WP 005877878 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae

Oxalobacter formigenes WP 005881605 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae
Paucibacter sp KCTC 42545 methyltransferase Paucibacter sp KCTC 42545 WP 082679741 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales
Leptothrix cholodnii WP 012349375 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis

Burkholderiales bacterium JOSHI 001 WP 009548819 NR Bacteria Proteobacteria
Comamonadaceae bacterium A 288 class | SAMdependent methyltransferase Comamonadaceae bacterium A 288 WP 088284080 NR Bacteria Proteobacteria Betaproteobacteria

Brachymonas denitrificans DSM 15123 Ubiquinone menaquinone biosynthesis Cmethylase UbiE Brachymonas denitrificans DSM 15123 SEN35040 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae

Candidatus Thiosymbion oneisti methyltransferase Candidatus Thiosymbion oneisti WP 089727270 NR

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 65 20 OGA07543 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02013 NR Bacteria

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 OGA13126 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02012 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b OGA34772 NR Bacteria

Betaproteobacteria bacterium GR1643 WP 076022161 NR Bacteria
Betaproteobacteria bacterium SG8 40 methyltransferase Betaproteobacteria bacterium SG8 40 KPK33109 NR Bacteria

CAMPEP 0197027732 Ammonia
_':r— CAMPEP 0202694266 Elphidium
Reticulomyxa filosa methyltransferase 569420904

163101368 Monosiga ovata
Thauera sp K11 WP 096449698 methyltransferase domain containing protein Thauera sp K11 Bacteria Proteobacteria Betaproteobacteria Rhodocyclales
Dechloromonas denitrificans WP 066879660 NR Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae
magnetoovoid bacterium MO1 Methyltransferase type 11 magnetoovoid bacterium MO1 CRH06342 NR
Magnetococcus marinus WP 011713845 NR Bacteria Proteobacteria Alphaproteobacteria Magnetococcales Magnetococcaceae
Magnetofaba australis class | SAMdependent methyltransferase Magnetofaba australis WP 085442012 NR
Candidatus Thiodiazotropha endoloripes class | SAMdependent methyltransferase Candidatus Thiodiazotropha endoloripes WP 083218417 NR
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 OGA21977 NR Bacteria

Betaproteobacteria bacterium SG8 41 methyltransferase Betaproteobacteria bacterium SG8 41 KPK20652 NR Bacteria
uncultured bacterium Methyltransferase type 11 uncultured bacterium CAX83768 NR
Candidatus Competibacter denitrificans WP 082161154 NR Bacteria Proteobacteria Gammaproteobacteria
RetrievedyyyCandidatus Contendobacter odensis PIE83306 methyltransferase Candidatus Contendobacter odensis
Candidatus Contendobacter odensis Run B J11 conserved hypothetical protein Candidatus Contendobacter odensis Run B J11 CDH44281 NR
Rhodoferax ferrireducens WP 011465688 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae

Rhodoferax fermentans WP 078364963 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax antarcticus class | SAMdependent methyltransferase Rhodoferax antarcticus WP 083633809 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae

Rhodoferax ferrireducens methyltransferase Rhodoferax ferrireducens OQW86081 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae

mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ70218
Comamonadaceae bacterium CG2 30 60 41 methyltransferase Comamonadaceae bacterium CG2 30 60 41 OIP20041 NR Bacteria Proteobacteria Betaproteobacteria

Comamonadaceae bacterium CG1 02 60 18 methyltransferase Comamonadaceae bacterium CG1 02 60 18 OIN93610 NR Bacteria Proteobacteria Betaproteobacteria
Comamonadaceae bacterium CG2 30 57 122 methyltransferase Comamonadaceae bacterium CG2 30 57 122 OIP13158 NR Bacteria Proteobacteria Betaproteobacteria
Burkholderiales bacterium RIFOXYD12 FULL 59 19 OGB50378 NR Bacteria Proteobacteria Tree 2 - RQUA Group B dataset
Bacteria . :
Topology test: eukaryotic monophyly

Betaproteobacteria bacterium HGWBetaproteobacterial8 PKO61098 methyltransferase Betaproteobacteria bacterium HGWBetaproteobacteria18
Comamonadaceae bacterium CG2 30 59 20 methyltransferase Comamonadaceae bacterium CG2 30 59 20 OIP19387 NR Bacteria Proteobacteria Betaproteobacteria
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Candidatus Accumulibacter sp BA91 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA91 KFB74202 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp SKO1 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp SK01 KFB66839 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA93 ubiquinone menaquinone biosynthesis methyltransferase Candidatus Accumulibacter sp BA93 EXI89591 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter phosphatis WP 015765501 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA94 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA94 EXI86820 NR Bacteria Proteobacteria Betaproteobacteria
Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 hypothetical protein A3166 19390 Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 OGB20782 NR Bacteria Proteobacteria
Gallionellales bacterium GWA2 60 18 methyltransferase Gallionellales bacterium GWA2 60 18 OGS90730 NR Bacteria Proteobacteria
Gallionellales bacterium 3553114 OYY43933 methyltransferase Gallionellales bacterium 35 53 114 Bacteria Proteobacteria
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ93686
Rhodoblastus acidophilus methyliransferase Rhodoblastus acidophilus WP 088521682 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae
Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b OGG52018 NR
Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 methyltransferase partial Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 OHA91820 NR
Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 methyltransferase Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 OGZ98428 NR
Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 OGG86284 NR
Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 hypothetical protein A2943 03070 Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 OGC81256 NR
Rhodomicrobium vannielii WP 013417803 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Hyphomicrobiaceae
_r Rhodovulum sp PH10 WP 008382635 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales
Rhodovulum sp PH10 WP 008382636 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales

Candidatus Thiosymbion oneisti methyltransferase Candidatus Thiosymbion oneisti WP 089727270 NR

Paucibacter sp KCTC 42545 methyltransferase Paucibacter sp KCTC 42545 WP 082679741 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales

Leptothrix cholodnii WP 012349375 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis

Burkholderiales bacterium JOSHI 001 WP 009548819 NR Bacteria Proteobacteria

Comamonadaceae bacterium A 288 class | SAMdependent methyltransferase Comamonadaceae bacterium A 288 WP 088284080 NR Bacteria Proteobacteria Betaproteobacteria

Brachymonas denitrificans DSM 15123 Ubiquinone menaquinone biosynthesis Cmethylase UbiE Brachymonas denitrificans DSM 15123 SEN35040 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
E Oxalobacter formigenes WP 005877878 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae

1 Oxalobacter formigenes WP 005881605 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae
B Noviherbaspirillum denitrificans WP 088709583 NR
‘ﬁ Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 65 20 OGA07543 NR Bacteria

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02013 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 OGA13126 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b OGA34772 NR Bacteria

B Betaproteobacteria bacterium GR1643 WP 076022161 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02012 NR Bacteria

_: 163101368 Monosiga ovata

Betaproteobacteria bacterium SG8 40 methyltransferase Betaproteobacteria bacterium SG8 40 KPK33109 NR Bacteria

1 _E Thauera sp K11 WP 096449698 methyltransferase domain containing protein Thauera sp K11 Bacteria Proteobacteria Betaproteobacteria Rhodocyclales
Dechloromonas denitrificans WP 066879660 NR Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae

magnetoovoid bacterium MO1 Methyltransferase type 11 magnetoovoid bacterium MO1 CRH06342 NR

Magnetococcus marinus WP 011713845 NR Bacteria Proteobacteria Alphaproteobacteria Magnetococcales Magnetococcaceae

Magnetofaba australis class | SAMdependent methyltransferase Magnetofaba australis WP 085442012 NR

Candidatus Thiodiazotropha endoloripes class | SAMdependent methyltransferase Candidatus Thiodiazotropha endoloripes WP 083218417 NR

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 OGA21977 NR Bacteria
_E Betaproteobacteria bacterium SG8 41 methyltransferase Betaproteobacteria bacterium SG8 41 KPK20652 NR Bacteria
uncultured bacterium Methyltransferase type 11 uncultured bacterium CAX83768 NR
E RetrievedyyyCandidatus Contendobacter odensis PIE83306 methyltransferase Candidatus Contendobacter odensis
Candidatus Competibacter denitrificans WP 082161154 NR Bacteria Proteobacteria Gammaproteobacteria
CAMPEP 0197027732 Ammonia
CAMPEP 0202694266 Elphidium
Reticulomyxa filosa methyltransferase 569420904
Candidatus Contendobacter odensis Run B J11 conserved hypothetical protein Candidatus Contendobacter odensis Run B J11 CDH44281 NR
Rhodoferax ferrireducens WP 011465688 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax fermentans WP 078364963 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax antarcticus class | SAMdependent methyltransferase Rhodoferax antarcticus WP 083633809 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax ferrireducens methyltransferase Rhodoferax ferrireducens OQW86081 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OIlQ70218
Comamonadaceae bacterium CG2 30 60 41 methyltransferase Comamonadaceae bacterium CG2 30 60 41 OIP20041 NR Bacteria Proteobacteria Betaproteobacteria
Comamonadaceae bacterium CG1 02 60 18 methyltransferase Comamonadaceae bacterium CG1 02 60 18 OIN93610 NR Bacteria Proteobacteria Betaproteobacteria
Comamonadaceae bacterium CG2 30 57 122 methyltransferase Comamonadaceae bacterium CG2 30 57 122 OIP13158 NR Bacteria Proteobacteria Betaproteobacteria Tree 3 - RQUA Group B dataset
Burkholderiales bacterium RIFOXYD12 FULL 59 19 OGB50378 NR Bacteria Proteobacteria 2
Topology test: Stramenopiles + alveolates monophyly

Betaproteobacteria bacterium HGWBetaproteobacteria18 PKO61098 methyltransferase Betaproteobacteria bacterium HGWBetaproteobacteriali8  Bacteria
Comamonadaceae bacterium CG2 30 59 20 methyltransferase Comamonadaceae bacterium CG2 30 59 20 OIP19387 NR Bacteria Proteobacteria Betaproteobacteria

0.3



Candidatus Accumulibacter sp BA91 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA91 KFB74202 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp SKO1 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp SKO1 KFB66839 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA93 ubiquinone menaquinone biosynthesis methyltransferase Candidatus Accumulibacter sp BA93 EXI89591 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter phosphatis WP 015765501 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA94 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA94 EXI86820 NR Bacteria Proteobacteria Betaproteobacteria
Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 hypothetical protein A3166 19390 Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 OGB20782 NR Bacteria Proteobacteria
Gallionellales bacterium GWA2 60 18 methyltransferase Gallionellales bacterium GWA2 60 18 OGS90730 NR Bacteria Proteobacteria
Gallionellales bacterium 3553114 OYY43933 methyltransferase Gallionellales bacterium 35 53 114 Bacteria Proteobacteria
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ93686
Rhodoblastus acidophilus methyltransferase Rhodoblastus acidophilus WP 088521682 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae
Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b OGG52018 NR
Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 methyltransferase partial Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 OHA91820 NR
Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 methyltransferase Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 OGZ98428 NR
Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 OGG86284 NR
Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 hypothetical protein A2943 03070 Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 OGC81256 NR
Rhodomicrobium vannielii WP 013417803 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Hyphomicrobiaceae
Rhodovulum sp PH10 WP 008382635 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales
Rhodovulum sp PH10 WP 008382636 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales
Candidatus Thiosymbion oneisti methyltransferase Candidatus Thiosymbion oneisti WP 089727270 NR
Paucibacter sp KCTC 42545 methyltransferase Paucibacter sp KCTC 42545 WP 082679741 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales
Leptothrix cholodnii WP 012349375 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis
Oxalobacter formigenes WP 005877878 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae
Oxalobacter formigenes WP 005881605 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae
‘ _E Burkholderiales bacterium JOSHI 001 WP 009548819 NR Bacteria Proteobacteria
Comamonadaceae bacterium A 288 class | SAMdependent methyltransferase Comamonadaceae bacterium A 288 WP 088284080 NR Bacteria Proteobacteria Betaproteobacteria
Brachymonas denitrificans DSM 15123 Ubiquinone menaquinone biosynthesis Cmethylase UbiE Brachymonas denitrificans DSM 15123 SEN35040 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Noviherbaspirillum denitrificans WP 088709583 NR
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 65 20 OGA07543 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02013 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 OGA13126 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02012 NR Bacteria
[ Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b methyltransferase Betaproteobacteria bacterium RIFCSPLOWO?2 12 FULL 62 13b OGA34772 NR Bacteria
Betaproteobacteria bacterium GR1643 WP 076022161 NR Bacteria

_: 163101368 Monosiga ovata
Betaproteobacteria bacterium SG8 40 methyltransferase Betaproteobacteria bacterium SG8 40 KPK33109 NR Bacteria
_E Thauera sp K11 WP 096449698 methyltransferase domain containing protein Thauera sp K11 Bacteria Proteobacteria Betaproteobacteria Rhodocyclales
Dechloromonas denitrificans WP 066879660 NR Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae

|

CAMPEP 0197027732 Ammonia
I_r— CAMPEP 0202694266 Elphidium

| Reticulomyxa filosa methyltransferase 569420904

Magnetofaba australis class | SAMdependent methyltransferase Magnetofaba australis WP 085442012 NR
Candidatus Thiodiazotropha endoloripes class | SAMdependent methyltransferase Candidatus Thiodiazotropha endoloripes WP 083218417 NR
E Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 OGA21977 NR Bacteria

magnetoovoid bacterium MO1 Methyltransferase type 11 magnetoovoid bacterium MO1 CRH06342 NR
ﬂ E Magnetococcus marinus WP 011713845 NR Bacteria Proteobacteria Alphaproteobacteria Magnetococcales Magnetococcaceae

Betaproteobacteria bacterium SG8 41 methyltransferase Betaproteobacteria bacterium SG8 41 KPK20652 NR Bacteria
uncultured bacterium Methyltransferase type 11 uncultured bacterium CAX83768 NR
Candidatus Competibacter denitrificans WP 082161154 NR Bacteria Proteobacteria Gammaproteobacteria
— RetrlevedyyyCandldatus Contendobacter odensis PIE83306 methyltransferase Candidatus Contendobacter odensis
Candidatus Contendobacter odensis Run B J11 conserved hypothetical protein Candidatus Contendobacter odensis Run B J11 CDH44281 NR
Rhodoferax ferrireducens WP 011465688 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax fermentans WP 078364963 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax antarcticus class | SAMdependent methyltransferase Rhodoferax antarcticus WP 083633809 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax ferrireducens methyltransferase Rhodoferax ferrireducens OQW86081 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OI1Q70218
Comamonadaceae bacterium CG2 30 60 41 methyltransferase Comamonadaceae bacterium CG2 30 60 41 OIP20041 NR Bacteria Proteobacteria Betaproteobacteria
Comamonadaceae bactgrium CG1 02 60 18 methyltransferase Comamonadaceae bacter?um CG1 026018 OIN93610 NR Bacterié Proteobacterié Betaproteobacterie.l Tree 4 - RQUA Group B dataset
Comamonadaceae bacterium CG2 30 57 122 methyltransferase Comamonadaceae bacterium CG2 30 57 122 OIP13158 NR Bacteria Proteobacteria Betaproteobacteria
Burkholderiales bacterium RIFOXYD12 FULL 59 19 OGB50378 NR Bacteria Proteobacteria Topology test: SAR monophyly
Betaproteobacteria bacterium HGWBetaproteobacterial8 PKO61098 methyltransferase Betaproteobacteria bacterium HGWBetaproteobacteria1l8  Bacteria
Comamonadaceae bacterium CG2 30 59 20 methyltransferase Comamonadaceae bacterium CG2 30 59 20 OIP19387 NR Bacteria Proteobacteria Betaproteobacteria




Candidatus Accumulibacter sp BA91 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA91 KFB74202 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp SK01 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp SKO1 KFB66839 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA93 ubiquinone menaquinone biosynthesis methyltransferase Candidatus Accumulibacter sp BA93 EXI89591 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter phosphatis WP 015765501 NR Bacteria Proteobacteria Betaproteobacteria
Candidatus Accumulibacter sp BA94 Demethylmenaquinone methyltransferase Candidatus Accumulibacter sp BA94 EXI86820 NR Bacteria Proteobacteria Betaproteobacteria
Burkholderiales bacterium RIFCSPLOWO2 02 FULL 57 36 hypothetical protein A3166 19390 Burkholderiales bacterium RIFCSPLOWO?2 02 FULL 57 36 OGB20782 NR Bacteria Proteobacteria
Gallionellales bacterium GWA2 60 18 methyltransferase Gallionellales bacterium GWA2 60 18 OGS90730 NR Bacteria Proteobacteria
Gallionellales bacterium 3553114 OYY43933 methyltransferase Gallionellales bacterium 35 53 114 Bacteria Proteobacteria
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ93686
Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPHIGHO2 01 FULL 54 36b OGG52018 NR
Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 methyltransferase partial Candidatus Zambryskibacteria bacterium RIFCSPHIGHO2 01 FULL 49 18 OHA91820 NR
Candidatus Sungbacteria bacterium RIFCSPHIGHO?2 02 FULL 46 12 methyltransferase Candidatus Sungbacteria bacterium RIFCSPHIGHO2 02 FULL 46 12 OGZ98428 NR
Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 methyltransferase Candidatus Kaiserbacteria bacterium RIFCSPLOWO2 02 FULL 59 19 OGG86284 NR
Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 hypothetical protein A2943 03070 Candidatus Adlerbacteria bacterium RIFCSPLOWO2 01 FULL 51 16 OGC81256 NR

Candidatus Thiosymbion oneisti methyltransferase Candidatus Thiosymbion oneisti WP 089727270 NR

Oxalobacter formigenes WP 005877878 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae

Oxalobacter formigenes WP 005881605 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae

Paucibacter sp KCTC 42545 methyltransferase Paucibacter sp KCTC 42545 WP 082679741 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales

Leptothrix cholodnii WP 012349375 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis

Burkholderiales bacterium JOSHI 001 WP 009548819 NR Bacteria Proteobacteria

Comamonadaceae bacterium A 288 class | SAMdependent methyltransferase Comamonadaceae bacterium A 288 WP 088284080 NR Bacteria Proteobacteria Betaproteobacteria

Brachymonas denitrificans DSM 15123 Ubiquinone menaquinone biosynthesis Cmethylase UbiE Brachymonas denitrificans DSM 15123 SEN35040 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae

——  Noviherbaspirillum denitrificans WP 088709583 NR
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 65 20 OGA07543 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02013 NR Bacteria

Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 63 19 OGA13126 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 64 12 OGA02012 NR Bacteria
Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 12 FULL 62 13b OGA34772 NR Bacteria
Betaproteobacteria bacterium GR1643 WP 076022161 NR Bacteria
Betaproteobacteria bacterium SG8 40 methyltransferase Betaproteobacteria bacterium SG8 40 KPK33109 NR Bacteria
_E Thauera sp K11 WP 096449698 methyltransferase domain containing protein Thauera sp K11 Bacteria Proteobacteria Betaproteobacteria Rhodocyclales
Dechloromonas denitrificans WP 066879660 NR Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae

CAMPEP 0197027732 Ammonia
_':r— CAMPEP 0202694266 Elphidium
Reticulomyxa filosa methyltransferase 569420904
Magnetococcus marinus WP 011713845 NR Bacteria Proteobacteria Alphaproteobacteria Magnetococcales Magnetococcaceae
——  Magnetofaba australis class | SAMdependent methyltransferase Magnetofaba australis WP 085442012 NR

Rhodovulum sp PH10 WP 008382635 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales

Rhodovulum sp PH10 WP 008382636 NR Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales
Rhodoblastus acidophilus methyltransferase Rhodoblastus acidophilus WP 088521682 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae

Rhodomicrobium vannielii WP 013417803 NR Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Hyphomicrobiaceae

163101368 Monosiga ovata

magnetoovoid bacterium MO1 Methyltransferase type 11 magnetoovoid bacterium MO1 CRH06342 NR
Candidatus Thiodiazotropha endoloripes class | SAMdependent methyltransferase Candidatus Thiodiazotropha endoloripes WP 083218417 NR
Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 methyltransferase Betaproteobacteria bacterium RIFCSPLOWO2 02 FULL 67 26 OGA21977 NR Bacteria

.E Betaproteobacteria bacterium SG8 41 methyltransferase Betaproteobacteria bacterium SG8 41 KPK20652 NR Bacteria
uncultured bacterium Methyltransferase type 11 uncultured bacterium CAX83768 NR
RetrievedyyyCandidatus Contendobacter odensis PIE83306 methyltransferase Candidatus Contendobacter odensis
Candidatus Competibacter denitrificans WP 082161154 NR Bacteria Proteobacteria Gammaproteobacteria
Candidatus Contendobacter odensis Run B J11 conserved hypothetical protein Candidatus Contendobacter odensis Run B J11 CDH44281 NR
Rhodoferax ferrireducens WP 011465688 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax fermentans WP 078364963 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax antarcticus class | SAMdependent methyltransferase Rhodoferax antarcticus WP 083633809 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
Rhodoferax ferrireducens methyltransferase Rhodoferax ferrireducens OQW86081 NR Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae
mine drainage metagenome demethylmenaquinone methyltransferase mine drainage metagenome OlQ70218
Comamonadaceae bacterium CG2 30 60 41 methyltransferase Comamonadaceae bacterium CG2 30 60 41 OIP20041 NR Bacteria Proteobacteria Betaproteobacteria
Comamonadaceae bacterium CG1 02 60 18 methyltransferase Comamonadaceae bacterium CG1 02 60 18 OIN93610 NR Bacteria Proteobacteria Betaproteobacteria

Comamonadaceae bacterium CG2 30 57 122 methyltransferase Comamonadaceae bacterium CG2 30 57 122 OIP13158 NR Bacteria Proteobacteria Betaproteobacteria
Tree 5 - RQUA Group B dataset

Burkholderiales bacterium RIFOXYD12 FULL 59 19 OGB50378 NR Bacteria Proteobacteria
Betaproteobacteria bacterium HGWBetaproteobacteria18 PKO61098 methyltransferase Betaproteobacteria bacterium HGWBetaproteobacterial8  Bacteria Top0|ogy test: euka ryotes + alphaproteobacteria

Comamonadaceae bacterium CG2 30 59 20 methyltransferase Comamonadaceae bacterium CG2 30 59 20 OIP19387 NR Bacteria Proteobacteria Betaproteobacteria mon ophyly
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