Tree 1 - RQUA + UBIE + UBIE-related clades
406 sequences, 114 site
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Tree 2 - RQUA Full dataset
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Tree 3 - RQUA Full dataset
Topology Test - Eukaryotic monophyly
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Tree 9 - RQUA Full dataset
Topology Test - Obazoa (Pygsuia + Monosiga)
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Candidatus_Accumulibacter_phosphatis_\ e 015765501 _Bacteria_Proteobacteria_Betaproteobacteria
._Candidatus_/ _sp_BA93 EXIB9591 _Bacteria_Proteobacteria_Betaproteobacteria
_Bacteria_Proteobacteria

Candidatus_Accumulibacter_sp_BA93_ubiquinone._
Gallionellales_bacterium_3553114 OYY43933 methyltransferase_Gallionellales_bacterium_35 53 114_
)_18 0GS90730 _Bacteria_Proteobacteria
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Tree 10 - RQUA Full dataset
Topology Test - Amorphea (Obazoa + Amoebozoa)
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Tree 15 - RQUA Full dataset
Topology Test - Rhizaria
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Tree 19 - RQUA Full dataset
Topology Test - alphaproteobacteria + eukaryotes

—

Proteromonas
CAMPEP_0201483178_Paramoeba
CAMPEP_(

Euglena_gracilis EST
CAMPEP_0113734402_Eutreptiella
Euglena_mutalis_assemblex
CAMPEP_0174352920_Eutreptiella
Azospirilum_sp_CAG260 CDB39348 putative_uncharacterized_protein_

Azospirllum_sp_CAG_260_ _Bacteria_|

teobacteria_bacterium_CAGA495 CCZ31329 putative_uncharacterized_protein_Proteobacteria_bacterium_CAG_495_

_Bacteria |

Azospirilum_sp_51_20 OLAB2584 hypothetical_protein_BHWS58_01120_Azospirillum_sp_51

t
Azospirillum_sp_CAG239 CDB54263 uncharacterized_protein_BN554_00844 Azosprlum. sp_ CA N
20__Bacteria |

_Bacteria |

L ———— foom

Pygsuia_biforma_putative_

\cetobacter_sp_CAG267 CDA18323 putative_uncharacterized_protein_Acetobacter_sp_CAG_267_
tobacter_sp_CAGO77 CCZ22922 putative_uncharacterized_protein_Acetobacter_sp_CAG_977_ _Bacteria_|
_biosynthesis i _protein_RQUA_797308505
L/ _Rhizobiales !

Toragakisk pusila oisse | SAMdeperdre melhylransiorase Tarasakioks. pusils WP 051500800 _Bacterla
iella_sp_PR1_WP 069189079 _Bacteria_Proteobacteria_Alphaproteobacteria_Rhizobiales
Hodfloa. iel WP 066182047 _Bacteria. Proteobactoria. Alphaprotoobactaria. Rizchiales
Hoollea_sp BALI7S class | SA
jospirilales_bacterium_CG15 BIG_FIL_POST_REV_8 21_14_020_66_15 PIW29281 hypothetical_protei
Rhudospm”a\es bacterium_RIFCSPLOWO2 02_FULL 58_16_OHC76065 _Bacteria_Proteobacteri
_balamuthi_putative :_protein_RQUA_797308501

idependent_methyltransferase_Hoeflea_sp_BAL378 WP_081963697 _Bacteria_Proteobacteria_Alphaproteobacteria_Rhizobiales
\_ COW30_05265_Rhodospirillales_bacterium_CG15_BIG_FIL_POST_REV_8_21_14_020_66_15_

Magnetospira_sp_QH2_WP_046022361

_Bacteria | ¥

abuli ori WP_068309507 _Bacteria_| ¥

sabuli

Trup\mmunas sed\mlmoc\a hypuihellca\ |_protein_Tropicimor
93358345 _Bacteria_|

| o s
nas_sediminicola WP_089234011 _Bacter |

wp,waosézzz _Baceria_|

> cl \ass

797308648_ Comenyxa protea

Rhodospirlum, subrum._WP_011390675 _Bacteri.
Pararhodospirilum_photometricum_WP_014413544

rantimonas_sp_|

FoGosbira, rvaper Memghiansiarace Gomancontaining
369 Ubiquinone menaginone |

iosynthesis_Crmethylase.

isanense_ _Bacteri

Gaenispirilum_bisanense SODS3;

T wethylocelia_sivesiris WP 01256 7. Bamera
iter

Caenispirilum_salinarum_\ W 003848508 Baciera
uncultured_alpha_proteobacterium_putative_methyltransferase_uncultured aibha. protecbacterum SBWH 1
Rhodospirlaces.bacterium.BRH.ca7_ melhyirarsierase. Rhodospiiaces_ bacterum. GRH_cs7 KJS40230 _Bacteria_| Frotsobacion. . Alphaproteobacteria
84 8969 a_Fzobisles

_Bacteria |

se mersonn WP 019643592 _Bacteria | ¥

rsonii_class | ¢

Insolitispirillum_ persgnnum WP_084194489 _Bacteria_Pr

_Rhizobiales |

rotein_Rhodospira_trueperi SDD93356 _Bacteria_f
se_UbiE_Aurantimonas_sp_USBA_369 $J295707 _Bacteria_Proteobacteria_Alphaproteobacteria_Rhizobiales
ia_

1_parvum SDH27902 _Bacteria_| W

101946 _Bacteria | 1/

_prot
)_protein . rmacena

Jannaschia.

WP_081824947 _Bacleria.

Defluviimonas | MULTISPEC\ES class_| ¢
Magne\oom:cus marinus_WP_011713845 _Bacteria_| L/
— usirals cass |

\_australis WP_085442012

ulum_sp_PH10_WP_008382635 _Bacteria_f

o
Fhodovulum. sp_PH10_\ WP 008382636 _Bacteria_f
acldophllus

WP_088521682 _Bacteria_f . Rhizobiales_t
Rhizobiales_f

s_acidopt
Rhodomicrobium. el WE_015417803 Bactori
163101368 vata

CAMPEP 0\97027732 Ammonia

IPEP_0202694266_Elphidit

Retlcu\Dmyxmﬂ\osmmemylﬂanslevase 559420904
> typ

— |_bacterium
v Sonicu

34657_Stentor_coeruleus OMJ6B008 _Euk

|_bacterium_MO1 CRH06342

ryota_Alveolata_Ciliophora_Posteiliodesmatoph Heterotrichida_Stentoridac

stein_RQ
,_Candidatus_/ _sp_BA91 KFB74202 _Bacteria_Proteobacteria_Betaproteobacteria

Candidatus_Accumulibacter. )hasphaﬂs WP_015765501

oma_magnum_putative_rhodoguinone
Candidatus. _sp_BA91 | X
Candidatus e SK01D X > Candidatus sp_SKO1 KFB66839 _Bacteria_Proteobacteria_Betaproteobacteria
Candidatus_ p_BA94_D X _Candidatus _sp_BA94 EXIB6820 _Bacteria_Proteobacteria_Betaproteobacteria
_Bacteria_Proteobacteria_Betaproteobacteria
:_Candidatus_ _sp_BA93 EXIB9501 _Bacteria_Proteobacteria_Betaproteobacteria

Gallionellales_bacterium_GW/

idatus_Kaiserbacteria_bacteri
idatus_Zambryskibact

Candidatus_Accumulibacter_sp_BA93_ubiquinone_r
urkholderiales_bacterium_RIFCSPLOWO2 02 FULL 57 36_hypothetical_protein_A3166_19390_Burkholderiales_bact
' 60_18_methyltransferase_Gallionellales_bacterium GWA2_

Gallorellles bacterium 3553114 0YY43633 mathylrarsforasa Gallorelsles bactorium 35 53 114
IFCSPHIGHO2 01_FULL 54_36b_methyitransferase_Candidatus_F Kaiserbactora, bacterium_RIFCSPHIGHO2 01 FULL 54366 OGG:

Rl
o Gandia bacterium_RIFCSPHIGHO2_01_FULL_49_18_
Candldaius Sungbacieria bacterm AIFGSPHIGHOR. 02 FULL 4612 methyiransiorase, Gandicatus. Sungbacier
tus_Kaiserbacteria_bacterium_RIFCSPLOWO2_02_FULL_59_19_methyiiransferase_Candidatus_Kaiserbacteria_bacterium_RIFCSPLOWO2_02_FULL 59_19 OGGH
o Gangicatus. Aderbacteria. bacterium. IFCSPLOWGD. 01_FULL 51 16. hypotnetical profein AS643_03070. ¢ Candidatus Adierbacteria_bacterium_RIFCSPLOWO?2 01 FULL 5116 06081256

60_18 0GS90730 _Bacteria_| Pm(eobaclena
_Bacteria_Proteobacts

partial_Candidatus _
_bacterium_RIFCSPHIGHO2_02_FULL_46_12 0GZ98428
862t

Oxalobacter_formigenes_WP_005877878 _Bacteria_|

Oxalobacter_formigenes_WP_005881605 _Bacteria_|

Novinerbaspirillum_denitrificans_WP_0887095
aucibacter_sp_KCTC_42545_methyliransferase_Paucibacter_sp_KCTC_¢

42545 WP_082679741 _Bacteria_| |
_unclassified_ iales_|

s_unclassified_E
_Genera_incertae_sedis

P
Leptothrix_cholodnii_WP_012349375 _Bacteria_f
Burkholderiales_bacteri

im_JOSHI_001_WP_009548819 _Bacteria_| on'eobactena

._bacterium_A_288 WP_088284080 _Bacteria_Proteobacteria_Betaproteobacteria

m_RIFCSPLOWO2_02_FULL_57_36 OGB20782 _Bacteria_Protecbacteria

2018
_bacterium_RIFCSPHIGHO2 01_FULL_49_18 OHA91820

_Bacteria_Proteobacteria

Gomamonadaceas. bacterium. A 288 Class

_Cmethylase_UbiE_t :_denitrificans_DSM_15123 SEN35040 _Bacteria | |

Brachymonas_denitrificans_DSM_15123_Ubiquinone_menaqt |
mine_drainage._t 01Q93686_

Betaproteobacteria_bacterium_GR1643_WP_076022161 _Bacteria
Betaproteobacteria_bacterium_SG8_40_methyltransferase_Betaproteobacteri
Thaera sp K1 WP 056440808 melhyliransiorase_domaln coniaknng.protein

mine_drainage
Candidatus_Thiosymbion_oneisti_methyltransferase_Candidatus_Thiosymbion_oneisti WP_088727270
Betaproteobacteria_bacterium_RIFCSPLOWO2 02_FULL 65_20_OGAO7543 _Bacteria

Betaproteabacteria_bacterium_RIFCSPLOWO2 02_FULL 63_19_methyltransferase_Betaproteobacteria_bacterium_RIFCSPLOWO2 02_FULL 63 19 OGA13126 _Bacteria
Betaproteobacteria_bacterium_RIFCSPLOWO2 02 FULL 64_12_methyltransferase_Betaproteobacteria_bacterium_RIFCSPLOWO2 02_FULL 64_12 0GA02013 _Bacteria
Betaproteobacteria_bacterium RIFCSPLOWO2 12 FULL 62_13b_methyltransferase_Betaproteobacteria_bacterium_RIFCSPLOWO2 12 FULL 62 130 OGA34772 _Bacteria
Betaproteobacteria_bacterium_ RIFCSPLOWO2 02 FULL 64_12_methyltransferase_Betaproteobacteria_bacterium_RIFCSPLOWO2 02_FULL 64_12 0GA02012 _Bacteria

. bacterium_SG8_40 KPK33109 _Bacteria
Thauera_sp K11_ _Bacteria | L

Dechloromonas_denitrificans_WP_066879660 _Bacte

_Candidatus_- _endoloripes WP_083218417

Gandidatos Thiodisaropha, sndoloripes. dlass | L

o

Rhodoferax_fermentans_WP_078364963 _Bacteria_f

Rhodoferax_f
Comamonadaceae_bacterium_CG2_30_60_41 memyumnsferase Gomamor

Comamonadaceae_bacterium_CG1_02_60_18_methyliransferase_Comamor
mine_c

Rhodoterax_anisrotius. lase_|_S AMdependent_methytransieress. _Rhodofer
OQWBH0:

rax_antaroticus WP_083633809 _Bacteria_f ia_E X
81 _Bact X _C

nadaceae_bacterium_CG2_30_60_41 0IP20041 _Bacteria_Proteobacteria_Betaproteobacteria
nadaceae bacterium_CG1 02 60_18 OIN93610 _Bacteria_Proteobacteria_Betaproteobacteria

rainag

mine_drainage_r
Comamonadaceae bactenum CG2_30_57_122 memymans!erase Comamonadacsse. bacianum G2 30 57 122 OIP13158 _Bacteria_Proteobacteria_Betaproteobacteria
061098 Bacteria

Comamonadaceae. bamenu n_CG2_30_59_20_methyltransferase_Comamonada

_bacteri
coac. bactetum. OGP 30,55 20 OIP19387  Batteria. Proteobacteria.Betaproteabacteria

3
Burkholderiales_bacterium_RIFOXYD12_FULL 59_19_OGB50378 _Bacteria_Proteobacteri

Rhodoferax_ferrireducens_WP_011465688 _Bacteria_|
Candidatus_Contendobacter_odensis_Run_B_J11_conserved_hypothetical_protein_Candidatus_( Ccmendobamer _odensi.| Run_B_J11 CDH44281

J11
Remevedyyyoanmdams Contendobacter_odensis PIEB3306 methyltransferase_Candidatus_Contendobacter_
s_Competibacter_denitrificans_WP_082161154 _Bacteria_Proteobacteria_Gammaproteobacteria
PLOWO2_02_FULL_67_26_methyltransferase_Betaproteobacteria_bacterium_RIFCSPLOWO2_02_FULL_67_26 OGA21977
teria

Be(apmleobac(sna_bac(snum_HIFCS 02| 26
-SG5 41 methyiransiorase, Belaproteobaciora.bacterium_SG8_41 KPK20652 _Bacter

_Bacteria

o A_

Belaproteobacteria_bacterium
uncuitred_ bacterlum_Melhyitarsterase_iype. 11 unculuredbaclerium CAX
25464_68_SUR_0-0d2_scalfold51963_1_gene25464 strand_- slarl 25, elop_435.lengih_408star. codon_yes_siop_codon.yes. gene. (yps complet

5852118 leisseriales_!

Ifseigsa rivuli_class_I_SAMdependent_methylransferase_Deefgea_rivuli WP_03: act
hypothatica prtein. Gandidatus. Propionivoria, aalborgonsis SBT 10862

_Bacteria_Proteobacteria_Betaproteobacteria_Neisseriales

Chitinibacter_sp.

Candidatus_Propionivibrio_aalborgensis_conserve
ZOR0017. _hypothelcal prolsin Crtiibacter_sp_ZOR017 WP_047352021

_group

T30171_181791_hypothetical_protein
Propionivibrio_dicarboxylicus_hypothetical_protein SDH33482 _Bacteria | X
Formivibrio_citricus_hypothetical_protein_SAMNO05660284_00946 | mewmno mmcus SFN23237 _Bacteria | 1 Neisseriales_!
Microviro, class | ¢ WP_051528847 _Bacteria_f  Neisseriales !
Jeongeupia_sp_USM3_WP_070526861 _Bacteria_Proteobacteria_Betaproteobacteria | ecere
odobecier 5p, BJBA02 WP 095360601 clase_|. SAM, depondont meinyiransierase. lodobacter Sp, BJB302_ _Bacteria | \ Neisseriales_!
Jarthinobacterium_sp._B 046352363 _Bacteria | |
squatle class | i _aquatile WP_028451277 _Bacteria | X 1 Neisseriales_!
um_| _class. liopenasi WP_043648157 _Bacter i _Neisseriales_|
lus_ hilus._ P 016748074 Bacteria. X . Neisseriales_|
ichitinum_ursilacus. hypcmencal protein_WG78_18975 inum_ursilacus KPC49969
ungmos.bamnu \_sp_TH139 WP_101942782 hypothetical pruiem "Unginosibacterum-sp_TH139.. - Bacteria. i |
i _class_|_ - ¥ WP_018606847 _Bacteria_f |
Chromcbactenum WP_047237967 _Bacteria_f _Neisseriales._|
. Chromobacterium._amazonense WP 071109947 _Bacteria_Pr X . Neisseriales._|
vaccini_class_| : i _vaccinii WP_046167388 _Bacteria. | X _Neisseriales._|
chmmobac«enum WP_071111084 _Bacteria_f _Neisseriales._|
Chromobacterium_sp_ATCC_53434 WP_101706739 hypothelical_protein_Chromobacterium._sp_ATCC_53434_ _Bacteria | _Neisseriales_| c
Xenophilus_sp_AP218F_WP_088739562 _Bacteria |
Aquitalea_magnusonii_class_|_SAMdependent_methyltransferase_Aquitalea_magnusonii WP 059286952 _Bacteria_f X Neisseriales_|
Aquitalea_magnusonii WP_045848951 _Bacleria_f 1 | iales_|
Chromobacterium_sp_LK1_WP_048409440 _Bacteria_| X " Neissoriaies | Ci _group
Laribacter_hongkongensis_WP_088861197 _Bacteria | _Neisseriales_|
Paludibacterium_yongneupense_hypothetical_protein_Paludibacterium_yongneupense WP_028534733 _Bacteria_f X _Neisseriales_|
fohifahrtiimonas_larvae_hypothetical_protein_Wohlfahrtiimonas_larvae WP_077926774 _Bacteri

Rhodocyclaceae_bacterium WP_102041839 methyltransferase_Rhodocyclaceae_bacterium_

_Bacteria_Proteobacteri

W
T30837_278895_37_OMZ_0d2-1d6_scaffold248713 1_gene278895 strand _start 439_stop_1074_length_636_start_codon_yes_stop_codon_no_gene_type_incomplete A_
_Betaproteobacteria

——

_E T30848_10815_39_OMZ_( 0d2 ms scaffold10056_1_gene10815 strand_-_stz
_C13672077_1_gene340235 strand _start

Azoarcus_WP_011767247 Bacteria_f X
PKOB0056 X \_bacterium_} _ _Bacteria
‘Azoarcus_sp_KH32C_WP_015437734 _Bacteria_|
— ‘Azoarcus_toluclasticus_class_|_SAMdependent_methyltransferase_Azoarcus_toluclasticus WP_018987724 _Bacteria_| L | s f
Aromatoleum_aromaticum_class_| Lo Y _aromaticum WP_083782063 _Bacteria_| | X |
‘Thauera_linaloolentis_WP. 004343579 _Bacteria_f
Thauera_| clas: se_Thauera_t WP_068636230 _Bacteria._| Lt X _f
Trauera_sp. 63, WP 004555720 Bacteri. ia_E
rium_| PKO51002 _partial _bacterium_} _ _Bacteria

acter

Thauera_sp_27_WP_ 002939865 _Bacteria |
Zooglooa sp_LCSE7S1 _class. | SAMdependent methyltransferase_Zoogloea_sp_LCSB751 WP_079437395 _Bacteria |
T30843 7412539 M2 062-106. Scalold66306. 1 goner4125 Srand star 621 sop. 1118, Tength 468 Star codon. 765, atop.sodon 1

bacterium_A52C2_WP_092497245
T30837_511360_37_OMZ_0d2-1d6_C14411884_1_gene511360 strand _start_281_stop_919_length_639_start_codon_yes_stop_codon_no_gene._type_incomplete
start_212_stop_904_lengih_693_start_codon_no_slop_codon_yes_gene_iype_incomplete A_
1slop, 455_lenglh 45 start_codon.yos_slop codon_ho_gerie_Nype-ncompete A
_544_length_543_start_codon_no_stop_codon_no_gene. type_incomplete A_

gene515644 strand -

T31015_515644_137_DCM_0d2-3_C14047955

T31019_340235_138_MES 0
bacterium | BSaRbIN0 OBEA35S hypothetical_protein_BMS3Bbin10_02447 t Saciofim, BMSSBbin10"
T30848_344121_39_OMZ_0d2-1d6_C8133595_1_gene344121 strand_-_start_20_stop_808_length_789_start_codon_yes_stop_codon_yes_gene_type_complete A_

no_gene_type_incomplete A_

T30848_156132_39_OMZ_0d2-1d6_scaffold133943_1_gene156132 strand _start_954_stop_1751_length_798_start_codon_yes_stop_codon_yes_gene_type_complete A_



Tree 20 - RQUA Full dataset
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