
64 -

77 -

72 -

71 -

59 -

51 -

100 100 XP_001704962_1_Dynamin_Giardia_lamblia_ATCC_50803
EST46023_1_Dynamin_Spironucleus_salmonicida

100 99

100 - FalVps1_XP_009498240_1_dynamin_GTPase_Fonticula_alba
PalVps1_Contig3626_Nuclearia_a_Parvularia_atlantis

SceVps1_NP_012926_1_Vps1p_Saccharomyces_cerevisiae
DdiDymB_Dnm1_EAL68098_1_dynamin_B_Dictyostelium_discoideum_AX4

60 -

DdiDymA_Dnm1_EAL68097_1_dynamin_like_protein_Dictyostelium_discoideum_AX4

88 -

70 - XP_004184473_1_dynamin_putative_Entamoeba_invadens_IP1
OMJ86717_1_hypothetical_protein_SteCoe_11727_Stentor_coeruleus

99 99 TthDRP7_ABB13595_1_Drp7p_Tetrahymena_thermophila
EJY88527_1_Dynamin2_macronuclear_Oxytricha_trifallax

CmeDnm1_CME019C_dynaminrelated_protein_involved_in_mitochondrial_division_CmDnm1_DRP3_Cyanidioschyzon_merolae
64 - EsiDnm1_mitochondrial_fission_dynamin_Ectocarpus_siliculosus

GBG24626_1_Dynamin_Hondaea_fermentalgiana

75 -

100 95

100 98

57 67 HsaDNM1L_NP_036192_1_dynamin_1like_protein_isoform_1_Homo_sapiens
XP_009176405_1_hypothetical_protein_T265_11475_Opisthorchis_viverrini
KHN73752_1_Dynamin1like_protein_Toxocara_canis

CRK87056_1_CLUMA_CG000851_isoform_A_Clunio_marinus
100 100 SceDnm1_NP_013100_1_Dnm1p_Saccharomyces_cerevisiae

OJA09347_1_hypothetical_protein_AZE42_08479_Rhizopogon_vesiculosus
XP_002683124_1_dynamin_Naegleria_gruberiEFC50380_1_dynamin_Naegleria_gruberi

52 -

70 -

100 100

100 100
AthDRP3A_NP_567931_1_ADL2_ARABIDOPSIS_DYNAMINLIKE_2_GTP_binding_GTPase_Arabidopsis_thaliana

61 - PIA52238_1_hypothetical_protein_AQUCO_01000246v1_Aquilegia_coerulea
82 77 RLM73486_1_hypothetical_protein_C2845_PM15G05800_Panicum_miliaceum

KMZ69843_1_hypothetical_protein_ZOSMA_205G00190_Zostera_marina
100 100 PRW60097_1_dynaminrelated_3Blike_isoform_A_Chlorella_sorokiniana

GAX78653_1_hypothetical_protein_CEUSTIGMA_g6091_t1_Chlamydomonas_eustigma
94 - PalDnm1_Contig9538_Nuclearia_a+Contig9537_Nuclearia_a+Contig9536_Nuclearia_a+Contig9535_Nuclearia_a_Parvularia_atlantis

FalDnm1_XP_009496048_1_hypothetical_protein_H696_03910_Fonticula_alba

96 90

100 100

87 -

52 -

100 100 BlNa238_Blattamonas_nauphoetae
BlNa10832_Blattamonas_nauphoetae

Streblo_st4801_Streblomastix_strix
MONOS_8036_Monocercomonoides_exilis

MONOS_4114_Monocercomonoides_exilis
90 95 PaPyr10702_Paratrimastix_pyriformis

gnl_Trimastix_PCT_1984_Trimastix_pyriformis

67 -

100 100
HsaDynamin1_NP_004399_2_dynamin_1_isoform_1_Homo_sapiens

92 - HsaDynamin2_NP_001005360_1_dynamin_2_isoform_1_Homo_sapiens
100 100 HsaDynamin3_NP_056384_2_dynamin_3_Homo_sapiens

XP_003641700_3_dynamin3_isoform_X6_Gallus_gallus
100 100 PaPyr3413_paratrimastix_pyriformis

gnl_Trimastix_PCT_268_Trimastix_marina

100 99

100 100

100 100

95 89 XP_001311094_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3
100 100 XP_001324893_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3

XP_001324471_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3
100 100 OHT09917_1_Dynamin_central_region_family_protein_Tritrichomonas_foetus

OHS93349_1_Dynamin_central_region_family_protein_Tritrichomonas_foetus

100 100

100 100 XP_001305587_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3
XP_001579617_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3

OHT15091_1_Dynamin_central_region_family_protein_Tritrichomonas_foetus

100 100

100 100 OHT17223_1_Dynamin_central_region_family_protein_Tritrichomonas_foetus
XP_001581846_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3

100 100

75 81 XP_001308653_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3
OHT04964_1_Dynamin_central_region_family_protein_Tritrichomonas_foetus

XP_001316433_1_Dynamin_central_region_family_protein_Trichomonas_vaginalis_G3
XP_005829806_1_hypothetical_protein_GUITHDRAFT_111196_Guillardia_theta_CCMP2712

100 96 AthDRP1A_NP_851120_1_ADL1_ARABIDOPSIS_DYNAMINLIKE_PROTEIN_GTP_binding_Arabidopsis_thaliana
AthDRP2A_NP_172500_1_ADL6_DYNAMINLIKE_PROTEIN_6_Arabidopsis_thaliana

100 93

98 89

85 85

100 100 TthDRP1_ABB13592_1_Drp1p_Tetrahymena_thermophila
TthDRP2_EAR96322_2_dynamin_central_region_family_protein_macronuclear_Tetrahymena_thermophila_SB210

100 100 TthDRP4_ABB13593_1_Drp4p_Tetrahymena_thermophila
TthDRP6_ABB13594_1_Drp6p_Tetrahymena_thermophila

73 86

97 51

- 61

100 100

96 86 EsiMx1_Ectocarpus_siliculosus
EsiMx3_ESTs_Ectocarpus_siliculosus

EsiMx2_Ectocarpus_siliculosus
100 100 HsaMX1_NP_002453_1_myxovirus_resistance_protein_1_Homo_sapiens

HsaMX2_NP_002454_1_myxovirus_resistance_protein_2_Homo_sapiens
AthDRP4C_NP_176252_1_GTPase_Arabidopsis_thaliana

EsiDRP_much_better_but_to_be_checked_v2_Esi0343_0016_DRP_dynaminrelated_protein_633_Ectocarpus_siliculosus_

100 97

100 100

69 -

90 77

97 82

97 78

87 82

100 100

100 100 SceMgm1_NP_014854_1_homolog_of_human_OPA1_Mgm1p_Saccharomyces_cerevisiae
SGZ40630_1_related_to_Dynaminlike_GTPase_MGM1_mitochondrial_Hanseniaspora_guilliermondii

ODV86394_1_glycosyltransferase_family_71_protein_Candida_arabinofermentans_NRRL_YB2248
ODQ64302_1_hypothetical_protein_NADFUDRAFT_10516_Nadsonia_fulvescens_var_elongata_DSM_6958

CDO53777_1_similar_to_Saccharomyces_cerevisiae_YOR211C_MGM1_Mitochondrial_GTPase_Galactomyces_candidus

100 100

99 99 OTA77938_1_hypothetical_protein_M434DRAFT_38588_Hypoxylon_sp_CO275
CRK37922_1_hypothetical_protein_BN1708_007585_Verticillium_longisporum

100 100 KZM18871_1_GTPase_Ascochyta_rabiei
100 100 OQO14556_1_hypothetical_protein_B0A48_01435_Rachicladosporium_antarcticum

RMY89259_1_hypothetical_protein_D0861_04340_Hortaea_werneckii
OLL25983_1_Protein_msp1_mitochondrial_Neolecta_irregularis_DAH3

62 -

90 95

94 94 XP_009268104_1_hypothetical_protein_J056_004634_Wallemia_ichthyophaga_EXF994
88 95 CDO75171_1_hypothetical_protein_BN946_scf184866_g12_Trametes_cinnabarina

CCA74819_1_related_to_dynaminlike_protein_Serendipita_indica_DSM_11827

87 88 XP_014570139_1_hypothetical_protein_L969DRAFT_85346_Mixia_osmundae_IAM_14324
100 100 XP_007413336_1_hypothetical_protein_MELLADRAFT_44541_Melampsora_laricipopulina_98AG31

PLW37609_1_hypothetical_protein_PCASD_09070_Puccinia_coronata_var_avenae_f_sp_avenae

69 -

59 -

58 - XP_016613034_1_hypothetical_protein_SPPG_00677_Spizellomyces_punctatus_DAOM_BR117
68 - ORY75219_1_hypothetical_protein_LY90DRAFT_401332_Neocallimastix_californiae

PtbMgm1_Paraphelidium_tribonemae

57 -

KNE54706_1_hypothetical_protein_AMAG_00665_Allomyces_macrogynus_ATCC_38327
KNE59966_1_hypothetical_protein_AMAG_05410_Allomyces_macrogynus_ATCC_38327

KXS12078_1_hypothetical_protein_M427DRAFT_114311_Gonapodya_prolifera_JEL478
KXN72852_1_hypothetical_protein_CONCODRAFT_77587_Conidiobolus_coronatus_NRRL_28638

93 - CEG65353_1_Putative_Dynamin_GTPase_Rhizopus_microsporus
OBZ89459_1_Protein_msp1_mitochondrial_Choanephora_cucurbitarum

59 -
XP_021876855_1_hypothetical_protein_BCR41DRAFT_425684_Lobosporangium_transversale

100 100

100 100 OLY85752_1_Protein_msp1_mitochondrial_Smittium_mucronatum
PVU90919_1_hypothetical_protein_BB561_004649_Smittium_simulii

OMH79673_1_Protein_msp1_mitochondrial_Zancudomyces_culisetae
RKO96951_1_hypothetical_protein_CAUPRSCDRAFT_7280_Caulochytrium_protostelioides

95 91

100 100

100 66

81 - MONOS_2828_Monocercomonoides_exilis
51 - BlNa5685_Blattamonas_nauphoetae

Streblo_st30415_Streblomastix_strix
PaPyr6313_Paratrimastix_pyriformis

BlNa18816_Blattamonas_nauphoetae

64 -

68 -

100 100

79 -

73 -

64 -

75 -

86 -

100 99

95 90

87 87 HsaOpa1_NP_056375_1_Homo_sapiens
XP_016082857_1_PREDICTED_dynaminlike_120_kDa_protein_mitochondrial_Ornithorhynchus_anatinus

XP_014801277_1_PREDICTED_dynaminlike_120_kDa_protein_mitochondrial_Calidris_pugnax
KTF84995_1_hypothetical_protein_cypCar_00021033_Cyprinus_carpio

PIK61030_1_hypothetical_protein_BSL78_02023_Apostichopus_japonicus
XP_002601274_1_hypothetical_protein_BRAFLDRAFT_95052_Branchiostoma_floridae

XP_009020684_1_hypothetical_protein_HELRODRAFT_82157_Helobdella_robusta
58 - KPM08176_1_dynaminlike_protein_120_kDa_protein_mitochondriallike_protein_Sarcoptes_scabiei

XP_012554995_1_PREDICTED_dynaminlike_120_kDa_protein_mitochondrial_Hydra_vulgaris

71 73

100 99 CRK92908_1_CLUMA_CG006334_isoform_A_Clunio_marinus
KRT81473_1_hypothetical_protein_AMK59_5345_Oryctes_borbonicus

77 84 XP_002410494_1_conserved_hypothetical_protein_Ixodes_scapularis
XP_023227834_1_dynaminlike_120_kDa_protein_mitochondrial_Centruroides_sculpturatus

84 58 KOF78119_1_hypothetical_protein_OCBIM_22031238mg_Octopus_bimaculoides
XP_014677136_1_PREDICTED_dynaminlike_120_kDa_protein_mitochondrial_Priapulus_caudatus

57 -

66 - EYB89698_1_hypothetical_protein_Y032_0228g2851_Ancylostoma_ceylanicum
82 68 CDW59030_1_dynamin_120_kDa_protein_mitochondrial_like_Trichuris_trichiura

KRZ63489_1_Mitochondrial_dynaminlike_protein_Trichinella_nativa
100 100 GAU96707_1_hypothetical_protein_RvY_08114_Ramazzottius_varieornatus

OQV11411_1_Dynaminlike_120_kDa_protein_mitochondrial_Hypsibius_dujardini

72 -
PAA87312_1_hypothetical_protein_BOX15_Mlig004017g1_Macrostomum_lignano

CBY37978_1_unnamed_protein_product_Oikopleura_dioica
XP_019858573_1_PREDICTED_dynaminlike_120_kDa_protein_mitochondrial_Amphimedon_queenslandica

OWA52959_1_Dynaminlike_120_kDa_protein_mitochondrial_Hypsibius_dujardini

100 99

66 51

100 100

100 100 SCO75437_1_conserved_Plasmodium_protein_with_unknown_function_Plasmodium_vivax
XP_002365735_1_arginyltRNA_synthetase_Toxoplasma_gondii_ME49

XP_002139939_1_hypothetical_protein_Cryptosporidium_muris_RN66
XP_011129892_1_dynamin_family_protein_Gregarina_niphandrodes

CEM26963_1_unnamed_protein_product_Vitrella_brassicaformis_CCMP3155

70 -

88 72

100 100 XP_002764682_1_hypothetical_protein_Pmar_PMAR029123_Perkinsus_marinus_ATCC_50983
CEM01023_1_unnamed_protein_product_Vitrella_brassicaformis_CCMP3155

65 55

100 96

100 100

95 89 CmeArc5_CMN262C_dynaminrelated_protein_involved_in_chloroplast_division_CmDnm2DRP5_Cyanidioschyzon_merolae
EsiArc5_synonym_DRP5B_plastid_division_dynamin_termini_unsure_NO_ESTs_mitochondrial_according_TargetP_Ectocarpus_siliculosus

AthDRP5B_originally_annotated_as_two_separate_genes_At3g19730_and_At3g19720_Arabidopsis_thaliana

75 89

100 100 DdiDynamin1_EAL71678_1_hypothetical_protein_DDBDRAFT_0216875_Dictyostelium_discoideum_AX4
XP_002683545_1_dynamin_family_GTPase_Naegleria_gruberi_strain_NEGM

100 100 AthDRP5A_NP_175722_1_ATP_binding_GTP_binding_GTPase_Arabidopsis_thaliana
XP_001696853_1_dynaminrelated_GTPase_Chlamydomonas_reinhardtii

100 100 DdiDynamin2_EAL73749_1_putative_dynamin_family_protein_Dictyostelium_discoideum_AX4
DdiDynamin3_EAL64500_1_hypothetical_protein_DDBDRAFT_0186756_Dictyostelium_discoideum_AX4

73 -

95 63

90 79

100 100 VEU40799_1_unnamed_protein_product_Pseudonitzschia_multistriata
EJK63210_1_hypothetical_protein_THAOC_16148_Thalassiosira_oceanica

CEP02189_1_hypothetical_protein_PBRA_002453_Plasmodiophora_brassicae
OLP77435_1_Dynaminrelated_protein_5A_Symbiodinium_microadriaticum

ABI33143_1_dynaminlike_protein_2_Bigelowiella_natans

A) DLP
S4 File



80 -

52 -

88 -

91 -

100 100

77 61

99 98

100 100 Chara_braunii_GBG68541
Chara_braunii_GBG68534

Chara_braunii_GBG68540

100 100 Micromonas_commoda_XP_002501597
100 100 Ostreococcus_tauri_XP_003080199

Ostreococcus_lucimarinus_XP_001418626

69 -

100 100
Auxenochlorella_protothecoides_AYA22045

Chlorella_sorokiniana_PRW57539
Micractinium_conductrix_PSC71198

84 57

76 68

100 100

99 100

51 - Chlamydomonas_reinhardtii_XP_001692684
Chlamydomonas_reinhardtii_PNW73369

Chlamydomonas_reinhardtii_PNW73367
Volvox_carteri_f_nagariensis_XP_002945620

63 66 Dunaliella_tertiolecta_AWK67835
Chlamydomonas_eustigma_GAX75084

100 100 Raphidocelis_subcapitata_GBF87516
Monoraphidium_neglectum_XP_013904436

100 100 Nannochloropsis_gaditana_EWM26095
Nannochloropsis_salina_CCMP1776_TFJ86117

76 -

73 -

61 -

66 -

78 - Aureococcus_anophagefferens_XP_009038285
100 100 Guillardia_theta_CCMP2712_XP_005831561

Guillardia_theta_CCMP2712_XP_005838347
Phaeodactylum_tricornutum_XP_002180331

100 100

93 74

61 55

88 60

50 -

96 64

60 - Ectocarpus_siliculosus_CBJ25596
100 100 Punctaria_latifolia_AIT70118

Punctaria_latifolia_AIT70117

89 87

95 88 Scytosiphon_lomentaria_AIT70126
57 58 Scytosiphon_dotyi_AIT70138

Petalonia_fascia_AIT70141
Colpomenia_sinuosa_AIT70132

100 100 Undaria_pinnatifida_AIT70119
100 100 Saccharina_japonica_AIT70137

Saccharina_sculpera_AIT70133
Desmarestia_viridis_AIT70122

Dictyopteris_undulata_AIT70131

100 100

75 62

86 79 Sargassum_fusiforme_AIT70129
80 79 Sargassum_thunbergii_AIT70142

Sargassum_muticum_AIT70128
Sargassum_horneri_AIT70136

91 84

100 100 Sargassum_vachellianum_AIT70125
Sargassum_henslowianum_AIT70120

Sargassum_integerrimum_AIT70121
Ishige_okamurae_AIT70115

100 99

100 100 Aphanomyces_astaci_XP_009825348
Aphanomyces_invadans_XP_008867578

98 98

78 90

100 99

100 100

100 100 Phytophthora_fragariae_KAE8886907
Phytophthora_fragariae_KAE9291379

Plasmopara_halstedii_XP_024573752

100 99

63 -

92 61

100 100 Phytophthora_parasitica_XP_008916016
Phytophthora_parasitica_ETM53979

Phytophthora_kernoviae_RLN60823
Phytophthora_sojae_XP_009525807
Phytophthora_rubi_KAE9024043

Globisporangium_splendens_KAF1334442
Albugo_candida_CCI46705

85 -

100 100 Aurantiochytrium_sp_SD116_AOZ19965
Hondaea_fermentalgiana_GBG27767

100 100 Plasmodiophora_brassicae_CEP00518
Plasmodiophora_brassicae_SPQ93983

100 96

82 72

99 97

80 86

94 92

100 100 Micromonas_commoda_XP_002508133
Micromonas_pusilla_CCMP1545_XP_003061996

100 100

100 100 Ostreococcus_tauri_OUS48312
Ostreococcus_tauri_XP_003080011

Ostreococcus_lucimarinus_XP_001418296
Chloropicon_primus_QDZ24176

100 100

81 89

100 100

100 100 Chlorella_sorokiniana_PRW56101
Micractinium_conductrix_PSC71621

Auxenochlorella_protothecoides_XP_011401913
Coccomyxa_subellipsoidea_C-169_XP_005648504

100 100

80

100 100

80 78 Volvox_carteri_f_nagariensis_ADI46943
Gonium_pectorale_BAU61574

Chlamydomonas_reinhardtii_XP_001696415
Chlamydomonas_eustigma_GAX73556

65 - Dunaliella_tertiolecta_AWK67836
Raphidocelis_subcapitata_GBF99300

70 - Klebsormidium_nitens_GAQ80039
Chara_braunii_GBG86718

89 68 Klebsormidium_nitens_GAQ79420
Klebsiella_pneumoniae_WP_161412440

100 93

100 100 Trichoplax_adhaerens_XP_002116081
Trichoplax_sp_H2_RDD41417

87 73

100 100 Gorilla_gorilla_gorilla_XP_030868259
Homo_sapiens_AAC50613

78 73

89 78

100 100 Musca_domestica_XP_019892731
Culex_quinquefasciatus_XP_001850913

Tribolium_castaneum_XP_015837490
Hymenolepis_microstoma_CDS31690

98 91

100 100

90 75 Turdus_rufiventris_KAF4803809
Tyto_alba_alba_XP_032867074

Serinus_canaria_XP_030093129
Oikopleura_dioica_CBY12370

80 61

92 85

100 100

100 100

100 100

91 93 Acropora_digitifera_XP_015764016
Acropora_digitifera_XP_015750850

Acropora_millepora_XP_029193583

- 52 Orbicella_faveolata_XP_020623343
100 100 Pocillopora_damicornis_XP_027044116

Stylophora_pistillata_XP_022796538

99 100

87 87 Exaiptasia_pallida_XP_020892524
Actinia_tenebrosa_XP_031570074

100 100 Nematostella_vectensis_XP_032228958
Nematostella_vectensis_XP_032222359

Dendronephthya_gigantea_XP_028414261
Hydra_vulgaris_XP_012555294

100 82

Klebsormidium_nitens_GAQ88419
99 90 Raphidocelis_subcapitata_GBF92167

Coccomyxa_subellipsoidea_C-169_XP_005651305

100 100 Bathycoccus_prasinos_XP_007511821
99 93 Micromonas_commoda_XP_002505184

Micromonas_pusilla_CCMP1545_XP_003060431

100 98

95 99 Guillardia_theta_CCMP2712_XP_005842105
Guillardia_theta_CCMP2712_XP_005841372

Guillardia_theta_CCMP2712_XP_005830583

100 99

63 -

97 93

100 100

Sutterella_wadsworthensis_HAB83103
Sutterella_wadsworthensis_WP_147633770

Sutterella_wadsworthensis_WP_165657326
Sutterella_wadsworthensis_WP_039929888
Sutterella_wadsworthensis_WP_165660762

70 -

54 -

84 60

56 - Sutterella_wadsworthensis_WP_165652520
Sutterella_wadsworthensis_WP_165654436
Sutterella_wadsworthensis_WP_165658647

Sutterella_wadsworthensis_WP_165648771
Sutterella_wadsworthensis_WP_165659550

Sutterella_wadsworthensis_3_1_45B_EFW02394

90 72
Sutterella_megalosphaeroides_WP_120175804

100 100 Sutterella_sp_KLE1602_WP_062331431
73 57 Sutterella_wadsworthensis_WP_005433803

Sutterella_sp_63_29_OLA91685
98 98 Sutterella_sp_HAW45298

Sutterella_sp_CAG521_CDE76680

87 84

100 100 Dakarella_massiliensis_WP_022442869
Mesosutterella_multiformis_WP_116269772

100 99

Sutterella_sp_AM11-39_WP_118274424

76 79

100 100

100 100

64 59

97 96

63 -

100 - Burkholderiales_bacterium_EFL82426
Parasutterella_excrementihominis_WP_008863725
Akkermansia_muciniphila_WP_149889013
Alistipes_indistinctus_WP_149879732

100 100 Sutterellaceae_bacterium_HCR09771
Proteobacteria_bacterium_CDA45486

Parasutterella_excrementihominis_HAI61060
Parasutterella_sp_NM82_D38_WP_160334497

100 100 Sutterella_sp_HBC69465
Sutterella_sp_HBZ58713

Duodenibacillus_massiliensis_WP_022372893

95 86

86 66

97 78 Porphyridium_purpureum_KAA8492192
Porphyridium_purpureum_KAA8492976

100 100 Cyanidioschyzon_merolae_005534800
bacterium_HHG08194

94 60

100 100

95 85

74 62

100 100 Symphyocladia_latiuscula_AIT70109
Melanothamnus_japonicus_AIT70112

Heterosiphonia_pulchra_AIT70114
Ceramium_kondoi_AIT70110

97 91

77 71

100 100

96 95 Grateloupia_livida_AIT70100
Grateloupia_catenata_AIT70105

Grateloupia_turuturu_AIT70108

100 100

100 100 Grateloupia_chiangii_AIT70104
Gracilaria_chouae_AIT70098

Gracilariopsis_lemaneiformis_AIT70101

93 79

68 71

100 100

100 100

81 85 Chondrus_crispus_AIT70107
Chondrus_crispus_XP_005719152
Mazzaella_japonica_AIT70111

Gloiopeltis_furcata_AIT70106
Dumontia_simplex_AIT70099

100 100 Eucheuma_denticulatum_AIT70102
Betaphycus_philippinensis_AIT70096

Porphyra_umbilicalis_OSX80172

89 76

100 99

92 78

94 87

97 81

98 82

62 - Trichomonas_vaginalis_CAA58170
Trichomonas_vaginalis_AAA87406
TVAG_340290_Trichomonas_vaginalis_G3
TVAG_238830_Trichomonas_vaginalis_G3

89 68

60 -

53 -

82 -

TVAG_068130_Trichomonas_vaginalis_G3

65 -

78 58 TVAG_412220_Trichomonas_vaginalis_G3
66 70 Trichomonas_vaginalis_AAA92716

TVAG_416100_Trichomonas_vaginalis_G3
Trichomonas_vaginalis_AAA92717

TVAG_267870_Trichomonas_vaginalis_G3
Trichomonas_vaginalis_AAA87407

91 77

99 99 Trichomonas_vaginalis_AAA91133
TVAG_183790_Trichomonas_vaginalis_G3

100 86 Trichomonas_gallinae_AJP13611
Trichomonas_gallinae_AJP13610

100 100 Histomonas_meleagridis_ACI16482
Histomonas_meleagridis_CAQ86685

99 95 Tritrichomonas_foetus_ARM19795
Tritrichomonas_foetus_ARM19894

100 97

89 86

100 100

77 76 Planctomycetes_bacterium_RLT00831
Planctomycetes_bacterium_NBX25242

Phycisphaerales_bacterium_MSR45057

84 65

100 100
Paraburkholderia_solisilvae_CAB3748075

52 -

100 100 Blastopirellula_marina_WP_105339227
Blastopirellula_marina_WP_105354847

Burkholderia_metallica_NTZ83615

97 88

100 99

97 91

100 100 Chloroflexi_bacterium_TMC71611
Chloroflexi_bacterium_TME28783

100 100 Chloroflexi_bacterium_TMC78757
Chloroflexi_bacterium_OLC19914

100 100 Chloroflexi_bacterium_TME65327
Chloroflexi_bacterium_TMF27757

Xanthomonadaceae_bacterium_RYD24485

100 100

50 - Ignavibacteria_bacterium_NQW28941
Cd_Kapabacteria_thiocyanatum_OJX56767

Ignavibacteriae_bacterium_RPI67128

87 -

66 -

88 -

86 -

81 52

58 -

98 96

100 100

GCA637321_Kipferlia_bialata

99 99

96 94

100 100

100 100 GSB_14285_Giardia_Assemblage_B_isolate_GS
GL50581_4231_Giardia_Assemblage_B

92 69

100 100 DHA2_14285_Giardia_Assemblage_A2
GL50803_14285_Giardia_Assemblage_A
GLP15_3168_Giardia_Assemblage_E
GMRT_11260_Giardia_muris

SS50377_19181_Spironucleus_salmonicida
gnl_Trimastix_PCT_328_Trimastix_marina

55 -

74 -

62 -

100 100

73 -

62 -

100 100

96 91

100 100

98 92

83 62

89 -

72 63

68 50

84 62

86 62

81 57

86 62 Leishmania_infantum_AWK22858
79 53 Leishmania_infantum_AWK22857

Leishmania_infantum_AWK22861
Leishmania_infantum_AWK22867
Leishmania_infantum_AWK22866
Leishmania_infantum_AMP43245

63 55 Leishmania_infantum_ABF20273
Leishmania_infantum_ABF20293
Leishmania_infantum_JPCM5_XP_001465907

Leishmania_donovani_TPP44883
Leishmania_donovani_XP_003861169
Leishmania_infantum_AMP43248
Leishmania_infantum_ABF20292

Leishmania_donovani_ABF20284
Leishmania_infantum_ACD87082
Leishmania_donovani_ABF20281

59 -

Leishmania_infantum_AWK22865
100 100 Leishmania_major_strain_Friedlin_XP_001683592

Leishmania_major_QEU52172

64 - Leishmania_tropica_ABF20308
66 - Leishmania_tropica_ADO51080

Leishmania_tropica_ADO51081
Leishmania_gerbilli_ABF20307
Leishmania_mexicana_XP_003875890

100 100 Leishmania_braziliensis_XP_001565345
Leishmania_panamensis_XP_010699415

Leishmania_tarentolae_GET88915
99 95 Leptomonas_seymouri_KPI86427

Leptomonas_pyrrhocoris_XP_015657540

99 99

100 100 Strigomonas_culicis_EPY29348
Strigomonas_culicis_EPY19691

100 100 Angomonas_deanei_EPY27391
Angomonas_deanei_EPY42990

98 91

95 89

100 100

100 100

99 95

92 88

69 67

78 80 Trypanosoma_cruzi_Dm28c_ESS70355
Trypanosoma_cruzi_cruzi_PBJ79844
Trypanosoma_cruzi_EKG07371

Trypanosoma_cruzi_strain_CL_Brener_XP_814409
94 95 Trypanosoma_cruzi_strain_CL_Brener_XP_818258

Trypanosoma_cruzi_RNC58086
Trypanosoma_cruzi_marinkellei_EKF39431

Trypanosoma_rangeli_XP_029234664
Trypanosoma_conorhini_XP_029226991

Trypanosoma_theileri_XP_028878610

95 91

Trypanosoma_vivax_Y486_CCC53079

100 95

100 95

81 73

90 59 Trypanosoma_brucei_gambiense_XP_011779761
Trypanosoma_brucei_brucei_TREU927_XP_828620
Trypanosoma_equiperdum_SCU66366

Trypanosoma_brucei_equiperdum_RHW67008
Trypanosoma_congolense_IL3000_CCC95155

Bodo_saltans_CUG78638

83 -

75 -

91 70

76 -

73 -

54 -

98 99

100 100

100 100 Trypanosoma_rangeli_AGN32876
Trypanosoma_rangeli_XP_029233954

Trypanosoma_conorhini_XP_029224893

100 100

96 77

95 77 Trypanosoma_cruzi_XP_814410
99 95 Trypanosoma_cruzi_EKG07369

Trypanosoma_cruzi_Dm28c_ESS70356
Trypanosoma_cruzi_818259

Trypanosoma_cruzi_marinkellei_EKF39432

100 87

94 89

100 100 Angomonas_deanei_EPY31287
Angomonas_deanei_EPY39912

100 100 Strigomonas_culicis_EPY35176
Strigomonas_culicis_EPY18987

100 99

Leptomonas_seymouri_KPI86428

63 -

Leptomonas_pyrrhocoris_XP_015657539

100 100

94 87

66 65

98 98

91 72 Leishmania_donovani_TPP52209
Leishmania_infantum_JPCM5_XP_001465906

64 62 Leishmania_donovani_TPP44882
Leishmania_donovani_VDZ45024

Leishmania_mexicana_XP_003875889
Leishmania_tarentolae_GET88914

100 100

89 94 Leishmania_panamensis_XP_010699414
Leishmania_guyanensis_CCM15972

Leishmania_braziliensis_XP_001565344
Trypanosoma_theileri_XP_028878611

Trypanosoma_grayi_XP_009315515

99 98
Trypanosoma_congolense_IL3000_CCC95154

100 100

75 83 Trypanosoma_equiperdum_SCU66367
Trypanosoma_brucei_brucei_TREU927_XP_828619
Trypanosoma_brucei_gambiense_XP_011779760

Trypanosoma_vivax_Y486_CCC53078
Trypanosoma_grayi_XP_009312507

Bodo_saltans_CUG78626
96 58 Phytomonas_sp_isolate_EM1_CCW62514

Phytomonas_sp_isolate_EM1_CCW62513
Thecamonas_trahens_ATCC_50062_XP_013753218

100 99

91 89

100 100 Rickettsiales_bacterium_MBV33944
Valsa_mali_KUI71220

100 100

98 98
Pezoloma_ericae_PMD28398

100 100 Penicillium_digitatum_Pd1_XP_014532671
97 92 Penicillium_antarcticum_OQD90840

Penicillium_vulpinum_OQE04339
Tuber_borchii_PUU78417

Ustilago_maydis_521_XP_011388898

71 53

100 100

100 100
Polysphondylium_violaceum_KAF2077480

76 81

89 80 Dictyostelium_discoideum_AX4_XP_645111
Dictyostelium_purpureum_XP_003283056

Tieghemostelium_lacteum_KYQ94253

65

99 94 Heterostelium_album_PN500_XP_020435749
Acytostelium_subglobosum_LB1_XP_012754946

Cavenderia_fasciculata_XP_004355233

74

100 100 XP_0026715351_Naegleria_gruberi_NEG-M
100 100 KAF09795321_Naegleria_fowleri

KAF09725651_Naegleria_fowleri
Mastigamoeba_balamuthi_AAN86690

73

89 69
Chara_braunii_GBG82530

100 96
Ostreococcus_tauri_XP_003074063

99 98

100 100 Auxenochlorella_protothecoides_XP_011398691
Chlorella_sorokiniana_PRW33894

Coccomyxa_subellipsoidea_CXP_005647736
Perkinsela_sp_CCAP_15604_KNH06268

85 60

94 53

54 -

82 -

86 -

Aureococcus_anophagefferens_XP_009033200

63 -

100 99

100 100 Aureococcus_anophagefferens_XP_009040693
Aureococcus_anophagefferens_XP_009042683

79 82 Emiliania_huxleyi_CCMP1516_XP_005764875
archaeon_RYH29251

Nannochloropsis_salina_CCMP1776_TFJ80663

73 -

100 99

97 93

85 78

100 100 Fistulifera_solaris_GAX28367
Fistulifera_solaris_GAX24268

Phaeodactylum_tricornutum_XP_002177890
100 100 Pseudo-nitzschia_multistriata_VEU43519

Fragilariopsis_cylindrus_CCMP1102_OEU10282

100 100

100 97 Thalassiosira_pseudonana_BAO52744
Thalassiosira_pseudonana_XP_002290550

Thalassiosira_oceanica_EJK44344
Guillardia_theta_CCMP2712_XP_005831287

100 100 Emiliania_huxleyi_CCMP1516_XP_005760562
Chrysochromulina_tobinii_KOO28472

100 100

85 90

100 100 Thraustotheca_clavata_OQR91730
Saprolegnia_diclina_VS20_XP_008614661

100 99 Aphanomyces_astaci_RHZ31352
Aphanomyces_euteiches_KAF0732392

64 -

99 100

100 100

100 100

89 81

100 100 Phytophthora_fragariae_KAE8898627
Phytophthora_fragariae_KAE9001889

78 71 Bremia_lactucae_TDH65809
Phytophthora_parasitica_INRA-310_XP_008891601

Phytophthora_kernoviae_00238432_KAF4318503
Nothophytophthora_sp_Chile5_RLN85292

58 61 Globisporangium_splendens_KAF1327033
Pythium_brassicum_TYZ59918

100 100 Albugo_candida_CCI40262
Albugo_laibachii_Nc14_CCA25004

Cafeteria_roenbergensis_KAA0152799
100 100 Plasmodiophora_brassicae_SPQ96000

Plasmodiophora_brassicae_CEO99501

79 53

99 60

77 -

65 -

93 -

Porphyra_umbilicalis_OSX77092

100 100

79 76

89 75

100 100

100 100

70 75 Chondrus_crispus_XP_005714782
Chondrus_crispus_AIT70146

Mazzaella_japonica_AIT70148
Gloiopeltis_furcata_AIT70145

100 100 Eucheuma_denticulatum_AIT70144
Kappaphycus_alvarezii_AIT70143

Melanothamnus_japonicus_AIT70113

100 100 Gracilariopsis_chorda_PXF43032
100 100 Agarophyton_vermiculophyllum_AIT70147

Gracilaria_blodgettii_AIT70103
Porphyridium_purpureum_KAA8496009

Galdieria_sulphuraria_XP_005706775

96 98

100 100

100 100

71 73

97 88 Syncephalastrum_racemosum_ORZ00657
Lichtheimia_ramosa_CDS07493

100 99

86 80 Parasitella_parasitica_CEP14199
Choanephora_cucurbitarum_OBZ90833

Rhizopus_azygosporus_RCH90189
Umbelopsis_isabellina_ANB43574

Mortierella_verticillata_NRRL_6337_KFH64331

100 100

100 100 Neocallimastix_frontalis_AFJ73531
Neocallimastix_californiae_ORY21822

Anaeromyces_robustus_ORX82733

100 100

98 98

99 97 MONOS_5594_Monocercomonoides_exilis
Streblo_st14839_Streblomastix_strix

BlNa2447_Blattamonas_nauphoetae
PaPyr8487_Paratrimastix_pyriformis

Thecamonas_trahens_XP_013763156

99 90

96 94

99 93

81 87

99 91

91 89

96 91

98 96

- 63 Chlamydomonas_eustigma_GAX78923
100 100 Chlamydomonas_reinhardtii_XP_001696240

Chlamydomonas_reinhardtii_PNW81977
Gonium_pectorale_KXZ49163

100 100 Monoraphidium_neglectum_XP_013904132
100 100 Monoraphidium_neglectum_XP_013894804

Raphidocelis_subcapitata_GBF98314

100 100

74 83 Auxenochlorella_protothecoides_RMZ57426
Helicosporidium_sp_ATCC_50920_KDD76796

Chlorella_variabilis_XP_005845764
98 99 Coccomyxa_subellipsoidea_C-169_XP_005644767

Trebouxia_sp_A1-2_KAA6417972
Chloropicon_primus_QDZ23548

100 100

99 87

97 92

94 90

Desmarestia_viridis_AIT70123

98 98

100 100

86 96 Ectocarpus_siliculosus_CBN77654
Ectocarpus_siliculosus_CBN77656

Ectocarpus_sp_CCAP_131034_CAB1119012

63 55 Punctaria_latifolia_AIT70116
100 100 Scytosiphon_dotyi_AIT70139

Petalonia_fascia_AIT70140
100 100 Saccharina_japonica_AIW62930

Saccharina_sculpera_AIT70134

100 100

73 75 Sargassum_horneri_AIT70135
Sargassum_vachellianum_AIT70124

Sargassum_muticum_AIT70127
Dictyopteris_undulata_AIT70130

100 100

66 67

100 100 Ostreococcus_lucimarinus_XP_001420849
Ostreococcus_tauri_XP_003082416

100 100 Micromonas_pusilla_CCMP1545_XP_003054862
Micromonas_commoda_XP_002507584

Bathycoccus_prasinos_XP_007512234

100 100

100 100 Chara_braunii_GBG68766
Chara_braunii_GBG73855

Klebsormidium_nitens_GAQ86598

100 100

100 100 KAF09790611_Naegleria_fowleri
XP_0026688021_Naegleria_gruberi_strain_NEG-M

100 100 XP_0026714651_Naegleria_gruberi
KAF09790221_002092_Naegleria_fowleri

Andalucia_godoyi_KAF0852264
67 Acanthamoeba_castellanii_str_Neff_XP_004368256

Planoprotostelium_fungivorum_PRP77054

100 97

81 87

100 100

80 71 Armatimonadetes_bacterium_NQV19717
Cd_Marinimicrobia_bacterium_RKY55170

Cd_Cloacimonetes_bacterium_HHE37160

60 -

100 99

100 99 Achromatium_sp_WMS3_KOR33113
Achromatium_sp_WMS2_KOR30240

100 100 Thiobaca_trueperi_WP_132976553
91 91 Chromatium_okenii_WP_105073278

Thiocystis_violascens_WP_014778892
Cd_Marinimicrobia_bacterium_NQU67607

100 99

100 100
bacterium_NQV15751

98 99

100 100 Cd_Marinimicrobia_bacterium_NQT62121
Cd_Marinimicrobia_bacterium_NQV40830

Cd_Marinimicrobia_bacterium_NQV51146

100 100

85 62

76 66 Gammaproteobacteria_bacterium_NCF64060
Xanthomonadales_bacterium_NNK33694

73 52 Xanthomonadales_bacterium_NND57182
Xanthomonadales_bacterium_RPH95161

Xanthomonadales_bacterium_NNJ79344
100 100 Cd_Marinimicrobia_bacterium_WP_129162408

Calditrichaeota_bacterium_MQY63897

99 93

97 88

100 100

99 95

Sneathiella_chungangensis_WP_161337158

100 100

70 85

97 99

Ferrimonas_sp_IMCC35002_WP_136863229

95 90

100 100

73 60 Photobacterium_WP_075768129
Photobacterium_sanctipauli_WP_036817671

Photobacterium_aquae_WP_047880981

100 99

95 95

Vibrio_tapetis_WP_102521280

100 99

91 93

77 58 Vibrio_nigripulchritudo_WP_022589510
Vibrio_nigripulchritudo_WP_022550266
Vibrio_nigripulchritudo_WP_045967234
Vibrio_nigripulchritudo_WP_004402447

100 100 Vibrio_penaeicida_WP_104403373
91 78 Vibrio_sp_vnigr-6D03_WP_101111284

Vibrio_penaeicida_WP_126608866
Vibrio_algivorus_WP_089123032

77 74

100 100

71 - Pantoea_sp_Acro-805_WP_167140413
Pantoea_WP_039333784

75 -

78 61
Pantoea_sp_Seng_WP_160833484
Enterobacterales_WP_034824900
Pantoea_sp_GL120224-02_WP_097116616

96 87 Pantoea_sp_SM3_WP_045813604
Pantoea_rwandensis_WP_038645869

100 100

69 -

80 59 Aeromonas_fluvialis_WP_042011626
Aeromonas_aquatica_WP_033128661

Aeromonas_hydrophila_WP_139388630
Aeromonas_dhakensis_WP_042006529

Acinetobacter_sp_Marseille_WP_130804036
Planctomycetaceae_bacterium_OUT71162

Hondaea_fermentalgiana_GBG30842

100 100

100 100

100 78

91 65

95 88

72 61 Streptomyces_sp_WP_051853970
Streptomyces_sp_13K301_WP_102907077

Streptomyces_qaidamensis_WP_062931283
Streptomyces_africanus_WP_086565051

100 100

100 69 Streptomyces_sp_WP_030893782
Streptomyces_sp_WP_051704804
Streptomyces_sp_WP_030953312

Streptomyces_sp_TP-A0356_WP_055489626
100 100 Mycolicibacterium_phlei_WP_061481960

Mycolicibacterium_phlei_WP_003886846

100 99

100 100 Thermus_caliditerrae_HHM67408
100 100 Thermus_scotoductus_WP_126193793

Thermus_scotoductus_WP_126209967
Gammaproteobacteria_bacterium_SG8_31_KPK60432

Gemmatimonadetes_bacterium_NIN72764

87 -

93 89

88 82

85 -

100 100 Salinispira_pacifica_WP_041403010
Salinispira_pacifica_AHC15976

64 -

Thiotrichaceae_bacterium_HIF51118
Alphaproteobacteria_bacterium_TAL38088

88 51 Gammaproteobacteria_bacterium_NNE64711
100 100 Gammaproteobacteria_bacterium_NNC97756

Gammaproteobacteria_bacterium_NNM13935

99 87

91 69 Sediminitomix_flava_WP_109617942
Anaerolineaceae_bacterium_OQY47717

59 - Cytophagales_bacterium_PIQ50179
Roseivirga_echinicomitans_WP_068417327

54 Nitrosomonas_sp_TXI22813
Marinagarivorans_algicola_WP_053980900

Chromatiales_bacterium_OED41911

99 91
endosymbiont_of_Galathealinum_brachiosum_RDH80721

98 99

78 63 Thiogranum_longum_WP_132971568
Gammaproteobacteria_bacterium_HEB81439

Gammaproteobacteria_bacterium_RMH22324
Deltaproteobacteria_bacterium_RLB41632

Bacteroidetes_bacterium_PIQ61268
Acidobacteria_bacterium_MBQ01953

Acidobacteria_bacterium_TDI57089
Gemmatimonadales_bacterium_NOT09957

80 -

63 -

100 99

100 100 Saprospiraceae_bacterium_NNF21303
Saprospiraceae_bacterium_NNK89699

Saprospiraceae_bacterium_NND06490
88 58 bacterium_RIL12376

Rhodothermales_bacterium_NNE45031
Acidobacteria_bacterium_NIM01572

77 -

100 100
Burkholderiales_bacterium_RPH40144

81 81

100 100 Desulfococcus_multivorans_AOY57536
Desulfococcus_multivorans_WP_040415469

Desulforhopalus_singaporensis_WP_092225826
bacterium_NQU45327

75 -

Dehalococcoidia_bacterium_HGF32248
Cd_Latescibacteria_bacterium_RPJ46924

68 -

Chloroflexi_bacterium_NQT72119

100 98

60 - Chloroflexi_bacterium_HEU65995
100 100 Dehalococcoidia_bacterium_TET42829

Dehalococcoidia_bacterium_TEU15960
Dehalococcoidia_bacterium_TET50335

Dehalococcoidales_bacterium_NLE09768

54 -

Spirochaetales_bacterium_TFH04128

98 75

76 -

63 52

99 92

85 85

99 95

93 75

100 99 Desulfobulbus_sp_Tol-SR_KGO34052
Desulfobulbaceae_bacterium_KAB2888646

Desulfobulbaceae_bacterium_HBG20226
73 60 Desulfopila_aestuarii_WP_084554044

Desulfobulbaceae_bacterium_RPH37528

100 100

100 69 Syntrophobacteraceae_bacterium_HAA03435
Syntrophobacteraceae_bacterium_HBZ54264
Syntrophobacteraceae_bacterium_HBD08623

100 94

99 99 Desulfobulbus_sp_NLX19394
Desulfobulbus_elongatus_WP_084312377

Desulfobulbaceae_bacterium_NLB07696
Desulfatibacillum_aliphaticivorans_WP_051327104

Syntrophobacter_sp_HFJ48613

100 97

100 100 Desulfacinum_hydrothermale_WP_084056931
Desulfacinum_infernum_WP_084076390

Thermodesulforhabdus_norvegica_WP_093395721

79 75

100 100 Deltaproteobacteria_bacterium_OGP70449
87 85 Deltaproteobacteria_bacterium_RJR34590

Deltaproteobacteria_bacterium_RJR41163
100 99 Desulfobacca_acetoxidans_HHS30862

Desulfobacca_acetoxidans_HGF35043

100 99

100 100

95 87 Cd_Marinimicrobia_bacterium_HIA86502
Cd_Marinimicrobia_bacterium_HIB58924

87 58 Cd_Marinimicrobia_bacterium_HIA29819
98 93 Cd_Marinimicrobia_bacterium_HIC52172

Cd_Marinimicrobia_bacterium_PCJ13574

80 61

100 100 Cd_Marinimicrobia_bacterium_HIC74832
Cd_Marinimicrobia_bacterium_MAG21066
Cd_Marinimicrobia_bacterium_WP_129171233

Anaerolineaceae_bacterium_NLF12256

100 89

69 -

85 67

50 -

60 -
Betaproteobacteria_bacterium_OFZ99134

96 91

100 100 Betaproteobacteria_bacterium_OGA31496
Betaproteobacteria_bacterium_TSA14667

Betaproteobacteria_bacterium_RPJ45572

100 100

89 88

59 -

87 70
Burkholderiaceae_bacterium_NTV86299

97 95

100 100 Sulfuritalea_hydrogenivorans_BAO29069
Sulfuritalea_hydrogenivorans_WP_041101822

Rhodocyclaceae_bacterium_KAF0166074
Telmatospirillum_sp_MTJ84073

Rhodoferax_fermentans_WP_143541674
Nitrosomonadaceae_bacterium_GDX60073

100 100

73 58

98 89

76 73

90 63

81 63 Bradyrhizobium_sp_THD57567
Bradyrhizobium_erythrophlei_WP_072818054

Bradyrhizobium_erythrophlei_SIO23555
100 100 Bradyrhizobium_erythrophlei_WP_079574466

Bradyrhizobium_erythrophlei_SHH67131
Alphaproteobacteria_bacterium_TMJ84395

94 92

100 100

79 52

100 100 Bradyrhizobium_sp_YR681_EJN15128
Bradyrhizobium_sp_YR681_WP_081502877
Bradyrhizobium_rifense_WP_148778529

93 70

52 -

80 53

100 99

93 69 Bradyrhizobium_japonicum_WP_080593857
Bradyrhizobium_japonicum_AJA61455
Bradyrhizobium_japonicum_WP_080584014

100 99 Bradyrhizobium_japonicum_WP_080703989
Bradyrhizobium_japonicum_AHY53587

99 96 Bradyrhizobium_WP_084794999
Bradyrhizobium_sp_CUU16204

70 -

97 89 Bradyrhizobium_japonicum_WP_071910565
Bradyrhizobium_japonicum_APG09439

100 99 Bradyrhizobium_japonicum_WP_080669506
Bradyrhizobium_japonicum_KGT81629

Bradyrhizobium_sp_1S5_WP_166343552
98 97 Bradyrhizobium_japonicum_WP_038942275

Bradyrhizobium_japonicum_WP_038953306
Bradyrhizobium_sp_MOS001_WP_135214132

Bradyrhizobium_sp_NAS801_WP_084805088

51 -

69 -

87 -

51 -

100 100 Bradyrhizobium_sp_WP_035705756
Bradyrhizobium_guangdongense_WP_158668877

54 -

100 100 Bradyrhizobium_sp_DOA9_GAJ37086
Bradyrhizobium_sp_DOA9_WP_082847946

56 - Bradyrhizobium_liaoningense_WP_082822036
Bradyrhizobium_sp_INPA54B_WP_100236211

Bradyrhizobium_sp_WSM1743_WP_084299207

67 - Bradyrhizobium_symbiodeficiens_WP_166468452
81 54 Bradyrhizobium_japonicum_WP_080672308

Bradyrhizobiaceae_bacterium_RTM12241
100 100 Bradyrhizobium_sp_Leaf396_WP_082528949

Bradyrhizobium_japonicum_WP_080654882
97 93 Bradyrhizobium_sp_ORS_3257_WP_122406514

Bradyrhizobium_vignae_WP_129143979

99 95

94 89

99 82 Bradyrhizobium_sp_TM102_WP_152102525
Bradyrhizobium_sp_TM102_BBO10774

99 - Bradyrhizobium_WP_080670331
Bradyrhizobium_sp_SG09_BBO03777

78 73 Bradyrhizobium_shewense_WP_091961340
Bradyrhizobium_sp_AC87j1_WP_104463227

Bradyrhizobium_cajani_MVT75236

84 62

99 97

77 88 Bradyrhizobium_sp_CCGE-LA001_WP_060735251
Bradyrhizobium_sp_DOA1_WP_061849322
Bradyrhizobium_daqingense_WP_145637223

Bradyrhizobium_sp_12017_WP_166814434

Bradyrhizobium_zhanjiangense_WP_128937999
70 - Bradyrhizobium_WP_084334495

Bradyrhizobium_huanghuaihaiense_WP_080648012
Bradyrhizobium_sp_aSej3_WP_148740657

70 -

100 94

95 73

60 53

Bradyrhizobium_sp_WSM1417_WP_084462365
Bradyrhizobium_sp_URHA0013_WP_081747985

63 66 Bradyrhizobium_canariense_WP_085354768
Bradyrhizobium_canariense_WP_085385136

Bradyrhizobium_sp_MOS002_WP_106946935
Bradyrhizobium_sp_WSM471_WP_083843274

67 -

98 88 Bradyrhizobium_sp_Ghvi_WP_092299570
Bradyrhizobium_guangdongense_WP_128969207

Bradyrhizobium_sp_S23321_WP_083850027

69 -

100 96

61 57 Bradyrhizobium_sp_WSM2254_WP_084302764
100 100 Bradyrhizobium_sp_cf659_WP_092186149

Bradyrhizobium_sp_cf659_SFI29543
Bradyrhizobium_diazoefficiens_BAR54492

91 -

100 100 Bradyrhizobium_sp_BK707_WP_130364905
Bradyrhizobium_sp_BK707_RZT65457

Bradyrhizobium_sacchari_WP_080139361
Bradyrhizobium_manausense_KRQ09206

86 92

100 99

Bradyrhizobium_sp_STM_3843_WP_008973824

99 99

85 81

99 97

73 69

97 97 Bradyrhizobium_sp_ORS_278_WP_012028935
Bradyrhizobium_sp_ORS_375_WP_009032200

99 99

100 67 Bradyrhizobium_sp_ORS_285_WP_006609767
Bradyrhizobium_sp_ORS_285_SMX57070
Bradyrhizobium_sp_ORS_285_WP_035644707

99 98

63 62 Bradyrhizobium_sp_83002_WP_172182800
Bradyrhizobium_sp_83012_WP_172112810
Bradyrhizobium_sp_81013_WP_172133067

Bradyrhizobium_oligotrophicum_WP_042339256
100 100 Bradyrhizobium_sp_BTAi1_WP_012045714

Bradyrhizobium_sp_LMG_8443_WP_172240147
88 87 Bradyrhizobium_sp_Tv2a-2_WP_024514547

Bradyrhizobium_sp_ARR65_WP_024511373
100 100 Bradyrhizobium_lablabi_WP_079541477

Bradyrhizobium_lablabi_SHK89387

100 100 Bradyrhizobium_WP_138835636
100 100 Bradyrhizobium_ottawaense_SDJ66422

Bradyrhizobium_lablabi_SHM84253
92 81 Betaproteobacteria_bacterium_OFZ84813

Betaproteobacteria_bacterium_HFL55422
Betaproteobacteria_bacterium_TMG85570

91 83 Betaproteobacteria_bacterium_OGA08584
95 98 Betaproteobacteria_bacterium_HEU63728

Betaproteobacteria_bacterium_OGA43501

75 -

72 -

100 100 Betaproteobacteria_bacterium_OGA18349
Betaproteobacteria_bacterium_OGA51040

54 -

100 100

100 100

98 97 Thioalkalivibrio_sp_TVP88768
Thioalkalivibrio_sp_TVP81097

100 100

100 100 Thioalkalivibrio_nitratireducens_WP_043740796
100 67 Thioalkalivibrio_nitratireducens_WP_157092289

Thioalkalivibrio_nitratireducens_AGA34905
Thioalkalivibrio_paradoxus_WP_006745900

99 99 Gammaproteobacteria_bacterium_NJD32823
Xanthomonadales_bacterium_RPI12282

Betaproteobacteria_bacterium_NJD89633
Myxococcaceae_bacterium_RPH71552

83 55
Betaproteobacteria_bacterium_OGA70926

70 64 Nitrosomonadales_bacterium_WP_171160984
100 100 Nitrosomonadales_bacterium_WP_171092257

Betaproteobacteria_bacterium_WP_076021097

100 100 Pelobacter_seleniigenes_WP_029916854
55 60 Anaeromyxobacter_sp_RBG_16_69_14_OFX23546

Bdellovibrionales_bacterium_OFZ00786

100 93

Halioglobus_sp_NND68226

72 57

Haliea_sp_NCF18596

66 83

92 93

98 98

65 58

100 100 Woeseiaceae_bacterium_NQV87626
Gammaproteobacteria_bacterium_NCF73602

99 99 Chromatiales_bacterium_RZV37263
Gammaproteobacteria_bacterium_NCF15458

Woeseiaceae_bacterium_NNL50401
99 99 Woeseiaceae_bacterium_NOR36936

Woeseiaceae_bacterium_NIL94477
Xanthomonadales_bacterium_NNK99669

Mariprofundus_aestuarium_WP_100277245

51 -

56 -

100 100

100 99

100 99

94 90 Deltaproteobacteria_bacterium_PKN84445
Deltaproteobacteria_bacterium_PKN18682

100 100

52 -

51 - Deltaproteobacteria_bacterium_NLX51464
Deltaproteobacteria_bacterium_MRR15895
Smithella_sp_NMC92222

Syntrophaceae_bacterium_KAF0155925
Deltaproteobacteria_bacterium_OGP67840

100 100 Deltaproteobacteria_bacterium_NMC96955
53 - Smithella_sp_HHA36608

Deltaproteobacteria_bacterium_13_PKN51365

59 -

100 100 Planctomycetes_bacterium_OQC20581
Planctomycetes_bacterium_NMD36277

Desulfuromonadales_bacterium_OEU50346
53 - Cd_Omnitrophica_bacterium_OQA40685

Thiotrichales_bacterium_WP_103918732

81 -
Cd_Hydrogenedentes_bacterium_HIJ65971

51 62

100 100 Gemmatimonadales_bacterium_TFG53553
Gemmatimonadales_bacterium_NNG15119

69 76 Gemmatimonadales_bacterium_NIM47691
Gemmatimonas_sp_SG8_28_KPK06711

99 72

96 84

82 64
Elusimicrobia_bacterium_GWA2_69_24_OGR60795

96 88 bacterium_TBR17374
Elusimicrobia_bacterium_OGR88024

Elusimicrobia_bacterium_PIR18641
60 - Elusimicrobia_bacterium_NNN05036

Elusimicrobia_bacterium_OIO07328
Elusimicrobia_bacterium_OGS05253

Thiotrichales_bacterium_SG8_50_KPK53235

91 -

72 65

98 89

56 -
Deltaproteobacteria_bacterium_OGR17144

95 76 Deltaproteobacteria_bacterium_OGP78453
88 75 Deltaproteobacteria_bacterium_CSP1-8_KRT74644

Deltaproteobacteria_bacterium_TFH32986

95 84

100 100 Deltaproteobacteria_bacterium_TFH29594
Deltaproteobacteria_bacterium_TRZ97907

100 100 Deltaproteobacteria_bacterium_PJB31544
Deltaproteobacteria_bacterium_OIP34036

Armatimonadetes_bacterium_NCO39240
Opitutaceae_bacterium_NBR09926

54 -

55 - Magnetococcus_marinus_WP_011712448
Verrucomicrobia_subdivision_3_bacterium_HHS75251

Verrucomicrobia_subdivision_3_bacterium_HGZ03071

81 -

50 -

74 -

81 77

100 100 Chloroflexi_bacterium_HFE67212
Anaerolineae_bacterium_HID52052

Chloroflexi_bacterium_NOG34571
100 100 Cd_Promineofilum_breve_WP_095045241

Anaerolineae_bacterium_RIK19358
Anaerolineaceae_bacterium_MAU01942

Chloroflexi_bacterium_NCF70034
Chloroflexi_bacterium_KAA3664476

100 100

100 100 Gemmatimonas_phototrophica_AMW06810
Gemmatimonas_phototrophica_WP_075071505

Gemmatimonas_sp_TET16_WP_171226552
100 97 Actinomycetales_bacterium_NLI19870

Actinobacteria_bacterium_NCD16893
Chloroflexia_bacterium_SDU3-3_WP_152297591

Chloroflexi_bacterium_HDW30254

95 58

100 100

96 85

100 100

81 51
Cd_Marinimicrobia_bacterium_MAX30753

83 - Cd_Marinimicrobia_bacterium_MBQ33602
96 72 Cd_Marinimicrobia_bacterium_HIB29848

Cd_Marinimicrobia_bacterium_HIB52001
Cd_Marinimicrobia_bacterium_HCN24420

100 100

88 73

63 - Cd_Marinimicrobia_bacterium_PRS2_WP_122504824
Cd_Marinimicrobia_bacterium_WP_129512019
Cd_Marinimicrobia_bacterium_WP_129509262
Cd_Marinimicrobia_bacterium_WP_129215018

100 100

100 100 Cd_Marinimicrobia_bacterium_HIA83820
Cd_Marinimicrobia_bacterium_PCJ45479

Cd_Marinimicrobia_bacterium_MBE60085
Cd_Marinimicrobia_bacterium_MBO62301

52 -

59 -
Betaproteobacteria_bacterium_OGA48312

100 99 Ereboglobus_luteus_WP_108824963
100 100 Opitutaceae_bacterium_TAV5_WP_009510662

Opitutaceae_bacterium_TAV1_WP_007361239
100 100 Spartobacteria_bacterium_LR76_WP_108060724

Terrimicrobium_sacchariphilum_WP_075081221

100 100

65 -

61 -

95 77

98 97

70 61

50 -

Ruminiclostridium_sp_HBR03417

76 -

Christensenella_timonensis_WP_066648110

98 90

73 86

100 100
Lachnospiraceae_WP_117467910
Blautia_hansenii_DSM_20583_EEX22609
Blautia_hansenii_WP_009247216

Blautia_hansenii_NSJ86089

56 -

82 53

100 98 Muricomes_intestini_WP_132378109
Clostridium_sp_C105KSO13_WP_089985472

Faecalicatena_contorta_WP_109708669
Blautia_WP_087272206

Firmicutes_bacterium_CAG646_CCZ35244

100 97

68 77 Anaeromassilibacillus_sp_An250_WP_087229603
Ruminococcus_sp_CAG579_CDA72297

97 91 Ruminococcaceae_bacterium_WP_114172974
Clostridiales_bacterium_HHV30878

100 97

53 -

95 78

64 -
TVAG_009420_Trichomonas_vaginalis_G3

TVAG_471530_Trichomonas_vaginalis_G3
64 51 TVAG_471520_Trichomonas_vaginalis_G3

TVAG_009460_Trichomonas_vaginalis_G3
Trichomonas_vaginalis_AAQ01174

100 98

87 82 TVAG_241160_Trichomonas_vaginalis_G3
TVAG_320780_Trichomonas_vaginalis_G3
TVAG_491670_Trichomonas_vaginalis_G3

TVAG_228520_Trichomonas_vaginalis_G3
Lachnospiraceae_bacterium_HAC61363

85 -

100 100 uncultured_Clostridium_sp_SCH10887
Clostridiaceae_bacterium_WP_158363640

64 -

78 -

56 - bacterium_1XD42-54_WP_120392996
Clostridium_WP_066579744

Lachnospiraceae_bacterium_WP_158434723
100 99 Flavonifractor_sp_An135_WP_087377632

Flavonifractor_WP_087259651

90 83

53 52

100 99 Lachnospiraceae_bacterium_WP_027424437
Lachnospiraceae_bacterium_HCS00013

Lachnospiraceae_bacterium_WP_089856310
Lachnospiraceae_bacterium_HAB93868

Clostridiales_bacterium_HHU84389

68 -

79 -

97 58
Blautia_glucerasea_WP_158422216

97 89

77 88 Blautia_WP_148461790
Blautia_faecis_NSD61757

92 89 Ruminococcus_sp_CAG60_CCY33095
Clostridiales_WP_117853082

Coprococcus_sp_WP_118348923
Merdimonas_faecis_WP_070087697

81 85

Clostridiales_WP_008705797
Ruminococcus_WP_119246103
Blautia_wexlerae_NSC42059

Blautia_luti_WP_154780733
100 98 Ruminococcus_WP_118609512

Ruminococcus_WP_117844539
Dorea_sp_5-2_WP_016221306

B) ME



52 53

61 56

99 98

86 92

92 -

88 66

63 42

100 98

100 100

100 - Giardia_lamblia_P15_EFO64710
Spironucleus_salmonicida_AFV80063

Spironucleus_salmonicida_AFV80064
gnl_Trimastix_PCT_693_Trimastix_marina

100 100

89 73
PaPyr7937_Paratrimastix_pyriformis

100 100

84 80 BlNa1431_Blattamonas_nauphoetae
MONOS_6709_Monocercomonoides_exilis

Streblo_st9407_Streblomastix_strix
82 70 gnl_Trimastix_PCT_3140_Trimastix_marina

gnl_Trimastix_PCT_1116_Trimastix_marina

100 100

97 96

100 100 PaPyr12211_Paratrimastix_pyriformis
PaPyr13313_Paratrimastix_pyriformis

100 100
BlNa14038_Blattamonas_nauphoetae

70 59

100 100 MONOS_12154_Monocercomonoides_exilis
MONOS_9530_Monocercomonoides_exilis

Streblo_st8589_Streblomastix_strix
gnl_Trimastix_PCT_617_Trimastix_marina

100 100 Andalucia_incarcerata_PFO1
Andalucia_incarcerata_PFO2

72 -

50 -

100 90

93 69 Mastigamoeba_balamuthi_AAM53401
Pygsuia_biforma_PNO2

60 47

100 100 Giardia_intestinalis_ATCC_50581_EET01691
Retortamonas_sp_Vale_ABW76111

PaPyr7655_Paratrimastix_pyriformis

80 34

93 71

91 94 Trichomonas_vaginalis_G3_XP_001314811
98 99 Pygsuia_biforma_PFOhyd1

Acanthamoeba_castellanii_str_Neff_XP_004336994
Pygsuia_biforma_PFOcyt1

90 65

90 65 Andalucia_incarcerata_PFO3
100 100 Trichomonas_vaginalis_G3_XP_001313671

Pygsuia_biforma_PFOhyd2
Sawyeria_marylandensis_ABU95423

96 -

53 -

67 -

55 -

93 -

82 -

73 - Entamoeba_invadens_IP1_XP_004254645
97 86 Mastigamoeba_balamuthi_AIW52601

Mastigamoeba_balamuthi_AIW52602
Mastigamoeba_balamuthi_AIW52600

98 81 Mastigamoeba_balamuthi_AGA37390
Entamoeba_dispar_SAW760_XP_001733938

83 60

100 100 Blastocystis_hominis_CBK19555
Blastocystis_sp_NandII_ACD10931

Capitella_teleta_ELT95712
Euglena_gracilis_Q94IN5

58 -

42 -

93 - Blastocystis_hominis_CBK20363
Pygsuia_biforma_PNO1

47 17 Guillardia_theta_CCMP2712_XP_005835303
Thalassiosira_pseudonana_CCMP1335_XP_002286672

100 100

100 100 Chlorella_variabilis_XP_005847443
Monoraphidium_neglectum_KIZ02108

100 100 Volvox_carteri_f_nagariensis_XP_002949465
Chlamydomonas_reinhardtii_CCA61743

75 -

74 -

64 - Perkinsus_marinus_ATCC_50983_XP_002764792
Perkinsus_marinus_ATCC_50983_XP_002781654

100 100 Perkinsus_marinus_ATCC_50983_XP_002765111
100 100 Perkinsus_marinus_ATCC_50983_XP_002765113

Perkinsus_marinus_ATCC_50983_XP_002772895
67 - Andalucia_incarcerata_PNO

Cryptosporidium_muris_RN66_XP_002140958

100 100

83 69

93 43

100 100 Trimastix_pyriformis_ABW76110
PaPyr5359_Paratrimastix_pyriformis

100 100

69 59 BlNa5782_Blattamonas_nauphoetae
Streblo_st6955_Streblomastix_strix

MONOS_4520_Monocercomonoides_exilis
gnl_Trimastix_PCT_921_Trimastix_marina

gnl_Trimastix_PCT_125_Trimastix_marina

83 66
Deltaproteobacteria_bacterium_RLB34249

100 95

85 84 Cd_Marinimicrobia_bacterium_RKY47964
Cd_Marinimicrobia_bacterium_PIS28254

Cd_Marinimicrobia_bacterium_RKY43536

40 -

45 19

100 100

77 -

92 71

95 48

69 23

76 19

88 67

100 100

100 100 Geobacter_sp_M21_WP_015839307
Planctomycetaceae_bacterium_RPJ34330

100 100 Desulfovibrio_sp_FW1012B_WP_009180142
Desulfovibrio_sp_TomC_WP_043638709

100 100 Desulfovibrio_aminophilus_WP_027176600
100 100 Desulfovibrio_sp_HBE94706

Desulfovibrio_sp_HBR06205

74 23

99 84
Desulfovibrio_putealis_WP_027190164

60 80

100 100 Desulfovibrio_inopinatus_WP_027184542
Desulfovibrio_inopinatus_WP_027184542

Desulfonatronum_thioautotrophicum_WP_045222103
Desulfovibrio_desulfuricans_WP_014323493

67 28

90 80

100 100

85 86

80 69

96 92

100 100 Lawsonia_intracellularis_WP_011526363
Bilophila_wadsworthia_WP_029434921

100 100 Desulfovibrio_piger_WP_006007573
Desulfovibrio_desulfuricans_WP_012623943

Desulfovibrio_litoralis_WP_072695411
Desulfovibrio_cuneatus_WP_027187422

73 53

90 80

100 100

45
Desulfovibrio_termitidis_WP_035067264

99 93 Desulfovibrio_sp_A2_WP_007524854
75 69 Desulfovibrio_sp_HCG04267

Desulfovibrio_sp_HK-II_WP_116307730
Desulfovibrio_vulgaris_WP_012612979

100 100 Desulfovibrio_sp_HBW16996
Desulfovibrio_WP_010940284

100 100 Desulfovibrio_alaskensis_WP_011368980
Halodesulfovibrio_marinisediminis_WP_074216503

66 62

99 99

100 99 Desulfocurvus_vexinensis_WP_028587608
Desulfovibrio_ferrophilus_WP_126381026

Desulfovibrio_bizertensis_WP_078683647
100 100 Desulfovibrio_bastinii_WP_034633473

Desulfovibrio_gilichinskyi_WP_085097065

77 32

100 100 Desulfohalobium_retbaense_WP_015751475
Desulfohalobium_retbaense_WP_015751475

Desulfomicrobium_escambiense_WP_028576050

53 23

100 100 Desulfovermiculus_halophilus_WP_027371514
Desulfovermiculus_halophilus_WP_027371514

Desulfoplanes_formicivorans_WP_069857149

67 31

96 75

100 100
Desulfobacterium_autotrophicum_WP_015906698

100 100

81 71 Desulfobacter_vibrioformis_WP_035235307
Desulfotignum_balticum_WP_024336733

Desulfobacula_toluolica_WP_014959417
90 92 Deltaproteobacteria_bacterium_PIE74720

Desulfobotulus_sp_PAR22N_WP_139450627

82 39

96 95

100 100 Desulfatirhabdium_butyrativorans_WP_035257295
Desulfatirhabdium_butyrativorans_WP_051327988

uncultured_Desulfobacterium_sp_CBX30157
Cd_Latescibacteria_bacterium_RKY70641
Desulfatibacillum_aliphaticivorans_WP_028315027

100 100

34 25

70 27

100 100 Cd_Magnetoglobus_multicellularis_str_Araruama_ETR72511
Cd_Magnetomorum_sp_HK-1_KPA18503

36

83 77

100 100 Desulfatitalea_sp_BRH_c12_WP_045673853
Desulfobacteraceae_bacterium_RJQ84615

Deltaproteobacteria_bacterium_SG8_13_KPJ79164
100 100 Deltaproteobacteria_bacterium_RLC22104

Desulfobacteraceae_bacterium_IS3_OQX09210

44 43

100 100 Desulfococcus_oleovorans_WP_012174873
Desulfococcus_oleovorans_WP_012174873

Desulfobacteraceae_bacterium_RJP76203
Desulfosarcina_sp_BuS5_WP_035264699

100 95

78 50

85 41

91 58

100 100

100 100 delta_proteobacterium_NaphS2_WP_006425210
delta_proteobacterium_NaphS2_WP_006425210
Desulfobacteraceae_bacterium_4572_87_OQY49067

Desulfococcus_sp_4484_242_OQX62891
100 100 Desulfococcus_sp_4484_242_OQX64924

Deltaproteobacteria_bacterium_RLC31529

73 34

79 39

56 51 Desulfobacteraceae_bacterium_RPI72137
100 100 Deltaproteobacteria_bacterium_RLB20498

Deltaproteobacteria_bacterium_RLB43526
100 100 Deltaproteobacteria_bacterium_PIP47141

Deltaproteobacteria_bacterium_PIV98767
uncultured_Desulfatiglans_sp_VBB47926

Desulfobacterales_bacterium_S7086C20_OEU44750

100 100

100 100

100 100 Cd_Acetothermia_bacterium_RLE40899
Cd_Acetothermia_bacterium_RLE36504

Cd_Acetothermia_bacterium_RLE39243
Planctomycetes_bacterium_DG_58_KPJ57795

51 59

100 99

100 99

100 92

78 27

82 21

96 72

55 -

99 91

Commensalibacter_intestini_WP_040363923

73 71

100 100 Acetobacter_sp_CAG977_WP_021999508
Azospirillum_sp_CAG260_WP_022187317

100 98
Azospirillum_thiophilum_WP_045583400

100 98

100 100 Phaeospirillum_molischianum_WP_002725911
Magnetospirillum_sp_SO_1_WP_040477096

Rhodospirillum_photometricum_DSM_122_CCG09362
Rhodovulum_sp_PH10_EJW11923

100 100

100 100
Novosphingobium_sp_PP1Y_WP_041559389

100 100

92 93 Asaia_WP_031240924
Acetobacter_papayae_WP_025860320

Acetobacter_aceti_WP_042787359

91 86

88 77

100 99

89 83 Commensalibacter_sp_MX01_WP_034340052
Methyloferula_stellata_WP_040580456
Bradyrhizobium_sp_LTSPM299_WP_044591503

97 92 Methylocella_silvestris_BL2_ACK51898
Phenylobacterium_zucineum_WP_012520377

100 100 Celeribacter_baekdonensis_WP_009570665
Rhodobacter_capsulatus_WP_044033686

66 24

50 17 Atribacteria_bacterium_SCGC_AB_164_A22_WP_038960611
100 97 Ignavibacterium_album_WP_014561791

Caldithrix_abyssi_WP_006928237

100 100

99 97

100 100 Cyanothece_sp_PCC_8802_WP_015784992
Microcystis_aeruginosa_WP_004157035

99 95 Cylindrospermopsis_raciborskii_WP_006276806
100 100 Oscillatoria_nigro_viridis_WP_015175292

Neosynechococcus_sphagnicola_WP_036530898

96 88 Geitlerinema_sp_PCC_7105_WP_035492679
100 100 Nostoc_sp_PCC_7524_WP_015138608

Fischerella_muscicola_WP_016861721
Anaerolinea_thermophila_WP_013561204
Thermanaerovibrio_acidaminovorans_WP_012870177

99 100 Treponema_phagedenis_WP_024752447
Spirochaeta_thermophila_WP_013314440

100 100 Cd_Cloacimonas_acidaminovorans_WP_015424090
100 100 Spirochaeta_cellobiosiphila_WP_028973780

Sphaerochaeta_globosa_WP_013605762

89 66

81 56

100 99

56 -

75 56 Clostridium_sp_CAG138_WP_022107288
Selenomonadales_bacterium_PWM01152

Christensenella_sp_AF73-05CM02_WP_066686193

92 70

100 100 Clostridiaceae_bacterium_WP_147517378
Clostridium_sp_BSD2780061688st1_E8_WP_138294699

Christensenella_sp_Marseille-P3954_WP_122012465

69 46

47 28

90 80

100 100

100 100

75 44

96 73

100 100 Moorella_glycerini_CEP68187
Moorella_WP_054937250
Moorella_mulderi_WP_062281133
unclassified_Moorella_in_Bacteria_WP_141263646
Moorella_humiferrea_WP_106005005

100 97

78 50

100 100 Moorella_thermoacetica_WP_053094534
Moorella_thermoacetica_WP_011391612
Moorella_thermoacetica_WP_075516805
Moorella_sp_Hama-1_WP_109207714

Anoxybacter_fermentans_WP_127016158
97 86 Firmicutes_bacterium_HBK67268

Firmicutes_bacterium_HBK85930

100 100 Firmicutes_bacterium_HBL68556
100 72 Firmicutes_bacterium_HAZ22248

Firmicutes_bacterium_HCT36193
Peptococcaceae_bacterium_1109_KLU39131

100 99

63 -

85 -

80 -

99 49

82 73

100 100

83 77
Succinivibrionaceae_bacterium_WG_1_WP_033446017

100 100 Eggerthella_lenta_WP_015760978
100 99 Atopobium_parvulum_WP_012809408

Collinsella_sp_CAG398_WP_022348760

98 97 Bacteroides_pectinophilus_CAG437_WP_022361546
100 100 Eubacterium_sp_CAG202_WP_022234704

bacterium_MS4_WP_038322668
Cloacibacillus_evryensis_DSM_19522_EXG78251

64 31

100 80 Coprococcus_catus_GD7_CBK81960
100 100 Clostridium_sp_ASF356_WP_004038539

Firmicutes_bacterium_CAG102_WP_016407781
Anaerofustis_stercorihominis_WP_007049027

61 -

98 78

95 43

80 25 Listeria_monocytogenes_WP_003731461
Clostridium_sp_AdeTY_WP_024613276

75 13

86 34

74 37

68 28

61

100 100
Mangrovibacter_sp_MFB070_WP_036108263

89 96 Klebsiella_oxytoca_WP_004138789
100 100 Pantoea_sp_At_9b_WP_013512227

Kosakonia_oryzae_WP_045508501

100 100

95 60

93 55 Anaeromusa_acidaminophila_WP_018703663
78 83 Pelosinus_fermentans_WP_007956081

Acetonema_longum_WP_004096563
98 94 Acetonema_longum_WP_004097499

Sporomusa_ovata_WP_021168172
Pelosinus_sp_UFO1_WP_038668763

Pelosinus_fermentans_WP_007957706
Acetonema_longum_WP_004095358

Clostridium_scatologenes_WP_029162547

76 21

95 57 Acidaminococcus_fermentans_WP_012937882
95 58 Phascolarctobacterium_succinatutens_WP_021720324

Acidaminococcaceae_bacterium_HAY60588
Succinispira_mobilis_WP_019879352

81 32

85 82 Clostridiales_bacterium_oral_taxon_876_WP_021656695
Clostridium_sp_N3C_WP_074364040

100 100 Clostridium_botulinum_WP_003375748
Clostridium_WP_039234823

Megasphaera_sp_HAM04587

100 77

100 97 Caldanaerobius_polysaccharolyticus_WP_026486762
100 100 Caldanaerobius_fijiensis_DSM_17918_SHE77586

Caldanaerobius_fijiensis_WP_073341923

97 95

Tepidanaerobacter_acetatoxydans_WP_013779037

99 98

100 100

99 100

72 80

100 100 Thermoanaerobacterium_xylanolyticum_WP_013788692
Thermoanaerobacterium_saccharolyticum_WP_045409713

Thermoanaerobacterium_thermosaccharolyticum_WP_150201089
Thermoanaerobacterium_thermosaccharolyticum_WP_013298683
Thermoanaerobacterium_sp_RBIITD_WP_096230640

100 100 Thermoanaerobacter_wiegelii_WP_014062313
95 91 unclassified_Thermoanaerobacter_WP_009051791

Thermoanaerobacter_ethanolicus_WP_003867540

58 12

38 8

31 -

30 -

97 -

76 -

41 -

51 -

78 -

43 -

100 100

100 100 Peptoniphilus_sp_oral_taxon_386_str_F0131_EFI41603
Anaerosphaera_aminiphila_WP_073184765
Treponema_phagedenis_WP_044634915

Clostridiales_bacterium_HCS11769
100 96 Peptoniphilus_indolicus_WP_040552735

Finegoldia_magna_WP_002835502
100 100 Garciella_nitratireducens_WP_113802945

Garciella_nitratireducens_WP_087679091

66 69

100 99 Anaerosalibacter_sp_ND1_WP_042683018
Anaerosalibacter_sp_Marseille-P3206_WP_077368462

Clostridium_ultunense_WP_005588318

71 55 Caldisalinibacter_kiritimatiensis_WP_006313380
100 100 Clostridiisalibacter_paucivorans_WP_026894603

Clostridiisalibacter_paucivorans_WP_026894603

94 48

80 39

61 -

100 79

74 33 Eubacterium_saphenum_WP_040442019
Clostridiales_bacterium_UBA9856_HAF60268

Bacilliculturomica_massiliensis_WP_130863242
Gottschalkia_acidurici_WP_041701769

58 -

100 100
Clostridium_sp_NCR_WP_035114645

99 92 Clostridium_sp_NCR_WP_035115485
100 100 Clostridium_bartlettii_CAG1329_WP_022072097

Terrisporobacter_othiniensis_WP_039678996
Proteocatella_sphenisci_WP_028829470

88 75

100 100 [Clostridium]_paradoxum_WP_066068891
[Clostridium]_thermoalcaliphilum_WP_079410180

Caloramator_quimbayensis_WP_078696820

71 6

60 13 Eubacterium_limosum_WP_013379834
Desulfurella_acetivorans_WP_025392819

Jonquetella_sp_BV3C21_WP_021775906

61 29

100 100

75 52 Clostridium_aceticum_WP_044825529
Tindallia_magadiensis_WP_093369820

Alkaliphilus_oremlandii_WP_012158115
Clostridiales_bacterium_SYSU_GA17129_WP_129721658

46 -

93 55

82 93 Peptococcaceae_bacterium_BICA1_8_WP_034132417
Natranaerobius_thermophilus_WP_012446511

Clostridiales_bacterium_HBL81592

100 100 Halanaerobium_saccharolyticum_WP_005489252
100 100 Halothermothrix_orenii_WP_015923796

Halothermothrix_orenii_WP_015923796

88 46

46 -

100 98

65 46 Dehalobacter_sp_FTH1_WP_020492309
100 100 Desulfotomaculum_acetoxidans_WP_012813511

Desulfofarcimen_intricatum_WP_066634218

93 95

47 -

99 99

100 100 Anaerosalibacter_sp_ND1_WP_042683219
Clostridium_ultunense_WP_005584006

Alkaliphilus_oremlandii_WP_012159803
Clostridium_botulinum_WP_003361153

50 56

Thermobrachium_celere_WP_018661001

94 92

100 100

100 100 Thermoanaerobacter_ethanolicus_WP_039913145
Caldanaerobacter_subterraneus_KUK34208

100 100

99 98

93 91

52 - Thermoanaerobacter_thermohydrosulfuricus_WP_074592808
Thermoanaerobacter_thermohydrosulfuricus_WP_074665491

77 77 Thermoanaerobacter_indiensis_WP_019908002
Thermoanaerobacter_thermohydrosulfuricus_WP_004400991
Thermoanaerobacter_siderophilus_SR4_EIV99861
Thermoanaerobacter_ethanolicus_WP_003870731
Thermoanaerobacterium_thermosaccharolyticum_WP_015310817

Oxobacter_pfennigii_WP_054876584
100 91 Heliobacillus_mobilis_AAN87538

Pelotomaculum_thermopropionicum_SI_BAF59550

100 100

100 100

Streptobacillus_moniliformis_WP_012858341

85 79

Mollicutes_bacterium_HR2_WP_036326065

48 61

100 100
Sulfurospirillum_arcachonense_WP_024954143

100 100 Campylobacter_iguaniorum_WP_038453266
100 100 Campylobacter_mucosalis_WP_034969508

Campylobacter_curvus_WP_018137505

92 83

Psychrilyobacter_atlanticus_WP_028856446

97 96

Cetobacterium_somerae_ATCC_BAA_474_ERT68631

100 100

99 95

66 79 Fusobacterium_periodonticum_WP_005971513
Fusobacterium_nucleatum_WP_032889003

Fusobacterium_gonidiaformans_WP_008801455
Fusobacterium_mortiferum_WP_005887010

100 98

93 56

96 82

100 100
Bacteroidales_bacterium_CF_WP_022545052

100 100

86 88 Bacteroides_sp_CAG1060_WP_021844199
Bacteroides_sp_CAG770_WP_022285209

Alistipes_sp_CAG435_WP_022325148

100 99

99 99 Cd_Alistipes_marseilloanorexicus_WP_019246220
Alistipes_sp_CAG157_WP_022064434

99 100 Mucinivorans_hirudinis_WP_038656084
Rikenella_microfusus_WP_027290238

62 60

75 63

87 - Prolixibacter_bellariivorans_WP_025863598
Odoribacter_laneus_WP_009136427

Marinilabiliales_bacterium_PLW95495

100 100
Saccharicrinis_fermentans_WP_027470378

52 54

100 100 Thermophagus_xiamenensis_WP_010527917
Anaerophaga_thermohalophila_WP_016777118

100 100 Alkaliflexus_imshenetskii_WP_026474908
Geofilum_rubicundum_JCM_15548_GAO28485

100 100

Porphyromonas_bennonis_WP_038973901

99 90

92 96
Paludibacter_propionicigenes_WP_013443900

100 100 Prevotella_sp_CAG485_WP_022404973
100 100 Bacteroides_WP_004300981

Tannerella_sp_CAG51_WP_022390471
Porphyromonas_canoris_WP_036790997

C) PFO
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90

92

53

74

87

69

100 JZ549642_FM205809_JZ550715_JZ552821_JZ548490_JZ547978_JZ554109_JZ553038_Breviata_anathema_JZ549953
JZ548321_JZ548856_JZ549056_Breviata_anathema_JZ554214

gnl_Dysnectes_brevis_949907

97 92

100 100 19572308_Eukaryota_Heterolobosea_Psalteriomonadidae_Psalteriomonas_lanterna
156778101_Eukaryota_Heterolobosea_Psalteriomonadidae_Sawyeria_marylandensis

290983098_Eukaryota_Heterolobosea_Schizopyrenida_Naegleria_gruberi_strain_NEGM

75
Pygsuia_biforma_Hyd1

99 97 Stygiella_incarcerata_Eukaryota_Hyd4
Stygiella_incarcerata_Eukaryota_Hyd1

69 514694628_Eukaryota_Choanoflagellida_Salpingoecidae_Salpingoeca_rosetta
gnl_Ergobibamus_cyprinoides_538894

99

98 81

70

81 70

68 74 206604104_Eukaryota_Tritrichomonadida_Dientamoebidae_Histomonas_meleagridis
gnl_Tritrichomonas_foetus_913433

158258986_Eukaryota_Spirotrichonymphida_Holomastigotoididae_Holomastigotoides_mirabile

99 90

100 100 gnl_Trichomonas_vaginalis_850536
100 100 gnl_Trichomonas_vaginalis_828867

1345094_Eukaryota_Trichomonadida_Trichomonadidae_Trichomonas_vaginalis

61 57 gnl_Trichomonas_vaginalis_816421
100 99 164414634_Eukaryota_Intramacronucleata_Litostomatea_Ophryoscolex_caudatus

164414628_Eukaryota_Intramacronucleata_Litostomatea_Epidinium_ecaudatum
158258984_Eukaryota_Trichonymphida_Teranymphidae_Pseudotrichonympha_grassii

100 100

94 99

83 92

50 563403977_Eukaryota_Trichomonadida_Trichomonadidae_Trichomonas_gallinae
341872749_Eukaryota_Trichomonadida_Trichomonadidae_Trichomonas_gallinae
gnl_Trichomonas_vaginalis_838444

gnl_Trichomonas_vaginalis_833606
gnl_Tritrichomonas_foetus_905533

96

59

88 72

100 92

73
gnl_Dysnectes_brevis_927957

100 90 gnl_Chilomastix_cuspidata_393158
97 50 gnl_Chilomastix_cuspidata_456244

gnl_Chilomastix_cuspidata_448656

94 69

51 gnl_Dysnectes_brevis_935442
100 100 gnl_Carpediemonas_membranifera_14921

gnl_Carpediemonas_membranifera_3225
gnl_Aduncisulcus_paluster_82107

100 100 Pygsuia_biforma_HydCysJ3_2
Pygsuia_biforma_HydCysJ2

100 95

78 73

61

91 86 gnl_Tritrichomonas_foetus_915216
60 57 gnl_Trichomonas_vaginalis_853283

gnl_Trichomonas_vaginalis_827377
gnl_Trichomonas_vaginalis_831106

gnl_Trichomonas_vaginalis_833237
158258982_Eukaryota_Trichonymphida_Teranymphidae_Pseudotrichonympha_grassii

58

88 65 Pygsuia_biforma_Hyd4
100 99 300123855_Eukaryota_Blastocystis_Blastocystis

187438956_Eukaryota_Blastocystis_Blastocystis
Pygsuia_biforma_HydCysJ3_1

71

77 430133032_Eukaryota_Mastigamoebidae_Mastigamoeba_Mastigamoeba_balamuthi
Stygiella_incarcerata_Eukaryota_Hyd3

Stygiella_incarcerata_Eukaryota_Hyd2

67

99 93

63 81

100 99

100 100 NEW_PaPyr1278_Hyd_2_Paratrimastix_pyriformis
NEW_PaPyr1296_Hyd_3_Paratrimastix_pyriformis

NEW_PaPyr1254_Hyd_1_Paratrimastix_pyriformis
NEW_gnl_Trimastix_PCT_547_Trimastix_marina

430133140_Eukaryota_Mastigamoebidae_Mastigamoeba_Mastigamoeba_balamuthi

100 80

100 100

98 62 NEW_PaPyr8530_PaPyr8531_Hyd_7_Paratrimastix_pyriformis
NEW_PaPyr8536_PaPyr8535_Hyd_9_Paratrimastix_pyriformis

NEW_PaPyr8532_PaPyr8533_Hyd_8_Paratrimastix_pyriformis
NEW_gnl_Trimastix_PCT_2098_Trimastix_marina

67

100 94

56 56

100 100

TOPTEN_Thermotogae_bacterium_RKX48526

98 98

64 50

74 54

100 97 TOPTEN_Thermotoga_sp_RQ2_ACB09099
TOPTEN_Thermotoga_sp_RQ2_WP_148202912

100 97 TOPTEN_Thermotoga_sp_2812B_AIY86304
TOPTEN_unclassified_Thermotoga_WP_081501934

78 67

100 100 TOPTEN_Thermotoga_naphthophila_RKU_10_ADA66923
TOPTEN_Thermotoga_sp_Mc24_KHC93327

TOPTEN_Thermotoga_naphthophila_HBT99859

98 92

70 53

100 100 TOPTEN_Thermotoga_sp_SG1_PLV57523
TOPTEN_Thermotoga_sp_SG1_WP_101512557

100 100 TOPTEN_Thermotoga_sp_KOL6_PLV58957
TOPTEN_Thermotoga_sp_KOL6_WP_101510463

100 100
Thermotoga_sp_RQ7_WP_038066678
506399261_Bacteria_Thermotogae_Thermotogae_Thermotoga_neapolitana
TOPTEN_Thermotoga_WP_144399079

92 89

100 99

67 77

100 100

77 65

100 100 TOPTEN_Pseudothermotoga_sp_HBT40275
TOPTEN_Thermotoga_sp_50_64_KUK03700

100 100 TOPTEN_Pseudothermotoga_hypogea_WP_031502934
TOPTEN_Pseudothermotoga_hypogea_DSM_11164_NBRC_106472_AJC72862

TOPTEN_Thermotoga_caldifontis_WP_041076451

98 98 TOPTEN_Thermotoga_profunda_WP_041083655
100 100 TOPTEN_Pseudothermotoga_lettingae_WP_012003383

TOPTEN_Pseudothermotoga_elfii_WP_028843928
Thermotoga_thermarum_DSM_5069_YP_004659294

100 100 TOPTEN_Thermotogae_bacterium_RKX40467
81 79 TOPTEN_Thermotogae_bacterium_RKX34970

TOPTEN_Thermotogae_bacterium_RKX38830
100 100 TOPTEN_Thermotogae_bacterium_HCZ07142

TOPTEN_Thermotogae_bacterium_RKX42190

80 51

Mesoaciditoga_lauensis_WP_036222035

100 100

TOPTEN_Kosmotoga_sp_TYB80828

77 69

100 100 TOPTEN_Kosmotoga_arenicorallina_WP_068346126
TOPTEN_Thermotogae_bacterium_RKX49018

73 51

100 100
TOPTEN_Mesotoga_infera_SSC13629

87 65 TOPTEN_Mesotoga_sp_BH458_6_3_2_1_WP_121549956
100 100 TOPTEN_unclassified_Mesotoga_WP_099771899

Mesotoga_prima_MesG1Ag42_WP_014730285
502258848_Bacteria_Thermotogae_Thermotogae_Kosmotoga_olearia

100 100

100 100

100 96

63 65 TOPTEN_Thermosipho_sp_1223_WP_077289989
TOPTEN_Thermosipho_affectus_WP_077198749
TOPTEN_unclassified_Thermosipho_in_Bacteria_WP_075666576

Thermosipho_melanesiensis_BI429_YP_001306830
100 100 Fervidobacterium_pennivorans_DSM_9078_WP_014450900

Fervidobacterium_nodosum_Rt17_B1_YP_001409760

94 50

100 100 19548180_Eukaryota_Fungi_Neocallimastigomycota_Piromyces_sp_E2
83 387233129_Eukaryota_Fungi_Neocallimastigomycota_Neocallimastix_frontalis

23664246_Eukaryota_Fungi_Neocallimastigomycota_Neocallimastix_frontalis
100 99 552827006_Eukaryota_Viridiplantae_Chlorophyta_Chlorella_variabilis

552833909_Eukaryota_Viridiplantae_Chlorophyta_Chlorella_variabilis

56

92

65

67

78

57

52

gnl_Dysnectes_brevis_989883
503040384_Bacteria_Firmicutes_Clostridia_Thermosediminibacter_oceani

89 69

56

100 100

100 100 547883623_Bacteria_Firmicutes_Clostridia_Oscillibacter_sp_CAG_155
503883543_Bacteria_Firmicutes_Clostridia_Oscillibacter_valericigenes
505369884_Bacteria_Synergistetes_Synergistia_Fretibacterium_fastidiosum

81 54

95 73

88

100 73

91

86

91 78 497947790_Bacteria_Spirochaetes_Spirochaetia_Treponema_primitia
505821590_Bacteria_Spirochaetes_Spirochaetia_Treponema_primitia

547216922_Bacteria_Firmicutes_Clostridia_Eubacterium_sp_CAG_115
100 99 575087578_Bacteria_Firmicutes_Clostridia_Clostridium_straminisolvens_JCM_21531

489614620_Bacteria_Firmicutes_Clostridia_Ruminiclostridium_thermocellum

100 89 659516662_Bacteria_Synergistetes_Synergistia_Synergistes_jonesii
95 81 589394177_Bacteria_Synergistetes_Synergistia_Cloacibacillus_evryensis_DSM_19522

495986611_Bacteria_Synergistetes_Synergistia_Synergistes_sp_3_1_syn1
100 98 495213237_Bacteria_Firmicutes_Negativicutes_Pelosinus

490194518_Bacteria_Firmicutes_Negativicutes_Acetonema_longum
657825962_Bacteria_Firmicutes_Negativicutes_Selenomonas_ruminantium

653150654_Bacteria_Firmicutes_Clostridia_Anaerovorax_odorimutans
79 63 491804186_Bacteria_Firmicutes_Clostridia_Ruminococcus_lactaris

655444454_Bacteria_Firmicutes_Clostridia_Proteocatella_sphenisci

71

72

61

82 61 505236428_Bacteria_Elusimicrobia_uncultured
491179896_Bacteria_Fibrobacteres_Acidobacteria

522099837_Bacteria_Spirochaetes_Spirochaetia_Spirochaeta_bajacaliforniensis
504668212_Bacteria_Bacteroidetes_Chlorobi

547265737_Bacteria_Proteobacteria_Alphaproteobacteria_Acetobacter_sp_CAG_977
100 100 547149570_Bacteria_Spirochaetes_Spirochaetia_Brachyspira_sp_CAG_484

548239067_Bacteria_Fusobacteria_Fusobacteriia_Fusobacterium_sp_CAG_439

68

100 100

92 78 654106843_Bacteria_Firmicutes_Clostridia_Desulfovirgula_thermocuniculi
653106794_Bacteria_Firmicutes_Clostridia_Desulfotomaculum_thermocisternum

671529824_Bacteria_Firmicutes_Clostridia_Desulfotomaculum_alkaliphilum
501768752_Bacteria_Firmicutes_Clostridia_Halothermothrix_orenii

100 100

89 77 Thermosipho_melanesiensis_BI429_YP_001305742
Fervidobacterium_nodosum_Rt17_B1_YP_001409749

Thermotoga_petrophila_RKU_1_YP_001244957
694166931_Bacteria_Firmicutes_Clostridia_Thermoanaerobacter_kivui

67

74

66

50

81

89

83

61

548248315_Bacteria_Firmicutes_Clostridia_Subdoligranulum_sp_CAG_314

92

61

100 100

100 100 TOPTEN_Ruminococcus_bromii_WP_092975843
TOPTEN_Ruminococcus_sp_HCI60804

488942064_Bacteria_Firmicutes_Clostridia_Ruminococcus_albus
493406876_Bacteria_Actinobacteria_Actinobacteria_Slackia_exigua

63 87 493932285_Bacteria_Firmicutes_Clostridia_Anaerotruncus_colihominis
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NEW_Streblo_st44636_S5O_NODE_1255_length_1790_cov_254_763930_g1137_i0_Streblomastix_strix
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TOPTEN_Treponema_pectinovorum_WP_147644786
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79 -

100 100

93 77 Sorangium_cellulosum_KYF54121
Sorangium_cellulosum_WP_061610134

Sorangium_cellulosum_KYF77015
Chloroflexi_bacterium_TAH48263

Cd_Thermofonsia_Clade_3_bacterium_PJF48155
Chloroflexi_bacterium_OGO46888

74 -

98 85

100 100 Chloroflexi_bacterium_RPJ24284
Anaerolineales_bacterium_WP_116720567

100 100 Chloroflexi_bacterium_RBG_16_57_11_OGO35851
Anaerolineae_bacterium_UTCFX2_OQY88771

84 -

100 100 Armatimonadetes_bacterium_PIX41812
Armatimonadetes_bacterium_OIO98224

Acidobacteria_bacterium_RPJ60766

100 100

100 100 Bdellovibrionales_bacterium_HAR42963
Bdellovibrionales_bacterium_OFY98996

Bdellovibrionales_bacterium_OFZ82192
Chthoniobacter_flavus_WP_006980586

Chloroflexi_bacterium_54-19_OJV91249
Verrucomicrobia_subdivision_3_bacterium_HAO78074

Chloroflexi_bacterium_RBG_16_72_14_OGO55735

68

100 97

100 100 ACS2_544214583_Cyanidioschyzon_merolae_strain_10D
Cyanidioschyzon_merolae_XP_005537438

ACS2_545704929_Galdieria_sulphuraria
Symbiodinium_microadriaticum_OLQ13875

93 -

97 67

100 97

87 71

100 100

100 100 Cd_Protochlamydia_naegleriophila_WP_059060680
Cd_Protochlamydia_massiliensis_WP_032125477

Parachlamydia_sp_C2_WP_068471102
Parachlamydiaceae_bacterium_HS-T3_WP_042104530

82 64 Criblamydia_sequanensis_WP_041018022
Cd_Rubidus_massiliensis_CDZ80615

98 72

98 73

86 69

100 100

99 97

100 100

100 100 ACS2_124809263_Plasmodium_falciparum_3D7
ACS2_574992906_Plasmodium_falciparum_Palo_Alto_Uganda
ACS2_641578789_Plasmodium_reichenowi

100 99

89 65

100 100
ACS2_564276911_Plasmodium_yoelii_17X
ACS2_82594846_Plasmodium_yoelii_yoelii_17XNL
ACS2_675231223_Plasmodium_yoelii

100 100 ACS2_675225547_Plasmodium_berghei_ANKA
ACS2_68068033_Plasmodium_berghei_ANKA

93 75

89 75 ACS2_577147988_Plasmodium_vinckei_petteri
ACS2_669200957_Plasmodium_vinckei_vinckei

59 73 ACS2_675219664_Plasmodium_chabaudi_chabaudi
ACS2_70953624_Plasmodium_chabaudi_chabaudi

- 63

ACS2_156101812_Plasmodium_vivax_Sal1
ACS2_672196873_Plasmodium_inui_San_Antonio_1

ACS2_221059978_Plasmodium_knowlesi_strain_H
ACS2_457875367_Plasmodium_cynomolgi_strain_B

100 100

100 100 ACS2_209879069_Cryptosporidium_muris_RN66
Cryptosporidium_muris_RN66_XP_002140975
Cryptosporidium_andersoni_OII76334

ACS2_608664235_Gregarina_niphandrodes
63 - Vitrella_brassicaformis_CCMP3155_CEL97119

Vitrella_brassicaformis_CCMP3155_CEM16253

98 69

97 98
Chlamydiae_bacterium_OGN65274

100 100 uncultured_bacterium_EKE08653

Chlamydiae_bacterium_OGN55341
74 - Chlamydiae_bacterium_OGN61583

Chlamydiae_bacterium_PIS00477

100 100

75 -

99 97

100 65 ACS2_300123828_Blastocystis_hominis
Blastocystis_hominis_XP_012899147

100 61 ACS2_300175837_Blastocystis_hominis
Blastocystis_hominis_XP_012895881

100 100 Blastocystis_sp_OAO12345
81 - Blastocystis_sp_OAO12346

Blastocystis_sp_OAO15903
Blastocystis_sp_subtype_4_XP_014524910

51 -

ACS2_290973168_Naegleria_gruberi_strain_NEGM

100 98

52 - gnl_Trimastix_PCT_346_Trimastix_marina
95 71 gnl_Trimastix_PCT_596_Trimastix_marina

gnl_Trimastix_PCT_960_Trimastix_marina
gnl_Trimastix_PCT_4012_Trimastix_marina

93 89

100 100

85 65 ACS2_gnl_Aduncisulcus_paluster_80898
100 100 ACS2_gnl_Ergobibamus_cyprinoides_537447

ACS2_gnl_Ergobibamus_cyprinoides_547776
ACS2_gnl_Carpediemonas_membranifera_6359

100 100

100 100 BlNa5757_Blattamonas_nauphoetae
69 67 MONOS_10363_Monocercomonoides_exilis

Streblo_st23762_Streblomastix_strix
gnl_Trimastix_PCT_225_Trimastix_marina

81 52

Planctomycetes_bacterium_Enr8_WP_146432251

100 100

76 56

79 68

74 68

100 97

100 100 Caulobacter_WP_145688927
Caulobacter_henricii_TWE24443
Caulobacter_henricii_WP_035077286

ACS2_255597642_Ricinus_communis
Caulobacter_sp_Root656_KRA64950

91 71 Caulobacter_sp_AP07_WP_007668122
Caulobacter_sp_089929560

Caulobacter_sp_K31_WP_012286490

97 -

61 -

99 96

95 -

100 98

100 100

58 69 Myxococcales_bacterium_HCF62619
100 100 Mastigamoeba_balamuthi_AIW47214

Mastigamoeba_balamuthi_AIW47215
Zetaproteobacteria_bacterium_RPI10938

100 99

77 66

57 50

87 79

100 100 Bellilinea_caldifistulae_WP_061917260
Bellilinea_caldifistulae_KPL73977

100 100 Thermanaerothrix_daxensis_KPL84829
Thermanaerothrix_daxensis_WP_054521170

56 -

100 100 Chloroflexi_bacterium_44-23_OJX41517
Chloroflexi_bacterium_PKO07592

100 100 Anaerolinea_thermophila_UNI-1_BAJ63684
Anaerolinea_thermophila_WP_041454851

61 -

97 95 bacterium_TLN22407
Longilinea_arvoryzae_WP_075074076

69 - Leptolinea_tardivitalis_WP_062421259
Anaerolineaceae_bacterium_HBF40505

Brevefilum_fermentans_WP_087863238

100 99 Cd_Acetothermia_bacterium_HCP32077
87 85 Spirochaetes_bacterium_OHD63968

Deltaproteobacteria_bacterium_KPK93678

100 100
Streptomyces_sp_TAA486_WP_028434815

100 100

100 100 Aurantimonas_sp_22II-16-19i_WP_083590728
Aurantimonas_sp_22II-16-19i_ORE97666
Fulvimarina_sp_MAU95774

87 -

94 -

69 -

69 -

100 76

100 83

Neorhizobium_WP_105371401

97 81

Neorhizobium_tomejilense_WP_105425456
53 - Neorhizobium_galegae_WP_046639393

Neorhizobium_galegae_WP_046628753
Rhizobium_sp_CF080_WP_007758151

unclassified_Variovorax_WP_102905479
Rhodospirillaceae_bacterium_MAW54865

100 93

91 -

100 87

100 92 Burkholderia_sp_Bp8990_WP_124646028
100 100 Burkholderia_diffusa_WP_151047685

Burkholderia_sp_Bp9004_WP_124905835
Burkholderia_sp_Bp9143_WP_124617990

88 73

100 98 Piscinibacter_defluvii_WP_128002643
100 100 Variovorax_sp_WS11_PSL79365

Variovorax_sp_WS11_WP_146163218
Rhodovulum_sp_MAY34063

Rhodoferax_sp_CHu59-6-5_WP_142820119
54 - Deltaproteobacteria_bacterium_MSP39547

Variovorax_sp_JS1663_WP_086923139

99 74

100 90

65 65

89 65

74 -

100 98

76 60

100 100

97 93

99 90 Cd_Aminicenantes_bacterium_OGD11212
Cd_Aminicenantes_bacterium_HCS47524

Cd_Aminicenantes_bacterium_OGD09303
Cd_Aminicenantes_bacterium_OGD19980

100 99 Cd_Aminicenantes_bacterium_PMP95389
83 83 Cd_Saccharicenans_subterraneum_RFT15843

Acidobacteria_bacterium_HAR36527

100 100 Cd_Aminicenantes_bacterium_OGD25270
100 100 Cd_Aminicenantes_bacterium_OGD23503

Cd_Aminicenantes_bacterium_TFG58009

100 100

100 100 Cd_Aminicenantes_bacterium_RLE10096
Cd_Aminicenantes_bacterium_4484_214_OQX54234

Cd_Aminicenantes_bacterium_RLE03157

97 82

58 -

100 100

69 72 Phycisphaerales_bacterium_RJP32543
Planctomycetes_bacterium_RIK68238

Planctomycetes_bacterium_RMH12858

100 100

100 100 Elusimicrobia_bacterium_OGS06970
100 100 Elusimicrobia_bacterium_GWC2_64_44_OGR80724

Elusimicrobia_bacterium_GWD2_63_28_OGR71995
93 76 Elusimicrobia_bacterium_HAM36431

Elusimicrobia_bacterium_HAH04980

56

86 52

100 86

Desulfofaba_hansenii_WP_100391223

100 99

Desulfobacteraceae_bacterium_RJP76098

87

58 52

100 100

99 97 Marinifilum_sp_WP_136672617
Halodesulfovibrio_marinisediminis_WP_074216334

100 100 Desulfopila_aestuarii_WP_073612072
Desulfopila_aestuarii_DSM_18488_SHO44008
Desulfovibrio_alaskensis_WP_041277011

Desulfovibrio_sp_IOR2_WP_147820804

100 99 Gammaproteobacteria_bacterium_RLA04436
100 99 Gammaproteobacteria_bacterium_TAK51976

Comamonadaceae_bacterium_TSA15069
Acidobacteria_bacterium_RLE30646
Myxococcales_bacterium_HCF57603

99 96

71 72

85 -

Elusimicrobia_bacterium_GWA2_69_24_OGR61492
uncultured_spirochete_SLM17704

Acidobacteria_bacterium_RPJ62470
Acidobacteria_bacterium_OFW04638

Bdellovibrionales_bacterium_OFZ56786
Bdellovibrionales_bacterium_GWB1_55_8_OFZ21260

100 100 Acidobacteria_bacterium_PIE88963
Acidobacteria_bacterium_PIE01120

100 97

100 97

77 -

Deltaproteobacteria_bacterium_PIR16596

79 -

90 54 Stygiella_incarcerata_ANM86835
100 100 Trichomonas_vaginalis_XP_001311873

Tritrichomonas_foetus_OHS94754

100 100

100 99 BlNa27_Blattamonas_nauphoetae
Streblo_st9285_Streblomastix_strix

PaPyr4350_Paratrimastix_pyriformis

100 100

61 83

99 98

100 100

92 81 Giardia_intestinalis_assemblage_B_KWX13095
Giardia_intestinalis_ESU41503

100 98

70 69 Giardia_intestinalis_ESU36289
95 84 Giardia_intestinalis_KAE8303211

Giardia_lamblia_ATCC_50803_XP_001710279
Giardia_lamblia_P15_EFO63993

Spironucleus_salmonicida_EST42817

100 100

61 -

100 100 Giardia_intestinalis_ATCC_50581_EET00248
Giardia_intestinalis_ESU42702

100 99 Giardia_intestinalis_ESU37737
Giardia_lamblia_ATCC_50803_XP_001709605

Giardia_lamblia_P15_EFO63550
Spironucleus_salmonicida_EST44983

KSB1_bacterium_RKY83844

97 84

100 99

100 99 bacterium_RKZ12203
Gemmatimonadetes_bacterium_MAE70378

100 100 bacterium_DOLZORAL124_64_63_PID80739
bacterium__PJA75681

93 84

91 73 Cd_Coatesbacteria_bacterium_RLC47345
Cd_Cloacimonetes_bacterium_4572_55_OQY27828

100 100 Zixibacteria_bacterium_RBG_16_50_21_OGC76016
Zixibacteria_bacterium_RBG_16_48_11_OGC87302

100 99

100 100

100 100
Blastocystis_hominis_XP_012895027

Blastocystis_sp_OAO13156
Blastocystis_sp_OAO12748

100 100

100 100 Blastocystis_hominis_XP_012895789
Blastocystis_hominis_XP_012899507

87 79 Blastocystis_sp_OAO17159
Blastocystis_sp_subtype_4_XP_014525534

100 100

100 100 BlNa16125_Blattamonas_nauphoetae
MONOS_15499_Monocercomonoides_exilis

Streblo_st27526_Streblomastix_strix
100 100 Thermodesulfobium_narugense_WP_013755716

Thermodesulfobium_acidiphilum_WP_108308389

94 -

100 87

89

100 100 Cd_Abyssubacteria_bacterium_SURF_5_RJP18007
magneto-ovoid_bacterium_MO-1_CRH06870

100 99

84 -

83 54

77 84 Desulfonema_ishimotonii_WP_124326898
Desulfococcus_multivorans_WP_020878498

Desulfobacterales_bacterium_PID73916

70 -

74 -

84 59 Deltaproteobacteria_bacterium_RLC14347
100 100 Desulfosarcina_widdelii_WP_155307083

Desulfosarcina_ovata_WP_155312388
Desulfatirhabdium_butyrativorans_WP_028324336

56 -

60 - Desulfobacteraceae_bacterium_IS3_OQX25726
100 100 Desulfobacteraceae_bacterium_4572_123_OQY06503

Desulfobacterium_autotrophicum_WP_012663040
Desulfovermiculus_halophilus_WP_027370114

100 100 Fistulifera_solaris_GAX11266
Fistulifera_solaris_GAX29044

71 -

100 99

91 77

71 -

100 100
bacterium_MQY61421
Cd_Aminicenantes_bacterium_TEU08474
Cd_Aminicenantes_bacterium_TES85992
Cd_Aminicenantes_bacterium_TET71692

Cd_Aminicenantes_bacterium_TET68617
WOR-1_bacterium_DG_54_3_KPJ69134

Cd_Aminicenantes_bacterium_TEU03667
77 55 Syntrophus_sp__in__Bacteria__HAR98663

Planctomycetes_bacterium_DG_23_KPJ63346

96 54

97 89

93 88

100 100 Zixibacteria_bacterium_RJP80544
LCP-89_bacterium_B3_LCP_TKJ41506

Gemmatimonadales_bacterium_TVP53925
Geobacter_argillaceus_WP_145023331

Pontibacter_korlensis_WP_046313671

99 59

100 92

81 -

77 -

71 -

81 -

54 -

88 -

51 -

60 -

78 -

100 100

100 100

100 100 Desulfofundulus_thermocisternus_WP_027356689
Desulfofundulus_australicus_WP_073167435

Desulfofundulus_salinum_WP_121451768
Desulfofundulus_thermobenzoicus_WP_152947375

87 61 Desulfurispora_thermophila_WP_018084851
100 100 Peptococcaceae_bacterium_BRH_c4a_KJS02364

Peptococcaceae_bacterium_BICA1-7_KJS65864

90 61

100 100

100 100 Desulfallas_geothermicus_WP_092482445
Desulfallas_geothermicus_DSM_3669_SFR01399

100 100 Desulfallas_alcoholivorax_WP_027363577
Desulfallas_arcticus_WP_092470290
Firmicutes_bacterium_MTI84560

98 80

100 100 Firmicutes_bacterium_MTI79832
Desulfohalotomaculum_alkaliphilum_WP_031515278

100 100

100 100 Desulfotomaculum_aeronauticum_WP_072916873
Desulfotomaculum_ferrireducens_WP_077714531

Desulfotomaculum_aquiferis_RYD04865

100 100 Ammonifex_sp_RJX18934
100 100 Ammonifex_degensii_WP_015739669

Ammonifex_thiophilus_WP_115792532

99 89

60 87

100 99

100 100

99 100 Desulfotomaculum_sp_BICA1-6_KJS71272
Desulfotomaculum_sp_HBX22551

Peptococcaceae_bacterium_BRH_c8a_KJS12369

70 69

100 99

96 95 Desulfallas_thermosapovorans_DSM_6562_TYO94691
100 100 Desulfallas_gibsoniae_WP_041284937

Desulfallas_gibsoniae_DSM_7213_AGL02698
100 100 Desulfallas_geothermicus_DSM_3669_SFR08341

Desulfallas_geothermicus_WP_092483946

100 100 Desulfallas_alcoholivorax_WP_034631407
100 100 Desulfallas_arcticus_WP_092471952

Desulfotomaculum_arcticum_DSM_17038_SFG77854
Firmicutes_bacterium_MTI83742

100 97

100 100

93 89
Desulfofundulus_thermobenzoicus_WP_152945678

98 99

99 97 Desulfofundulus_salinum_WP_121450951
Desulfofundulus_thermosubterraneus_SHI86427

100 100 Desulfofundulus_thermocisternus_WP_027356550
Desulfofundulus_australicus_WP_073162902

87 80 Thermanaeromonas_toyohensis_WP_084664230
Desulfovirgula_thermocuniculi_WP_027718268

97 94

100 100 Desulfocucumis_palustris_WP_104371398
Peptococcaceae_bacterium_BRH_c4b_KJS17556

Desulfurispora_thermophila_WP_018085852

100 99

66 62

100 98

67 75 Pelotomaculum_sp_PtaBBin104_OPX84187
100 100 Pelotomaculum_sp_PtaBBin013_OPX86881

Pelotomaculum_sp_PtaBBin117_OPX86035
Pelotomaculum_sp_PtaU1Bin035_OPY57371

100 100
Pelotomaculum_sp_FP_WP_134219170

Pelotomaculum_schinkii_TEB05526
Pelotomaculum_sp_HBC92052

Peptococcaceae_bacterium_RJQ30251
100 100 Pelotomaculum_propionicicum_WP_134215271

Pelotomaculum_sp_FP_WP_134220380

59 - Firmicutes_bacterium_ML8_F2_OPL11097
100 100 Dethiobacter_alkaliphilus_WP_008519025

Firmicutes_bacterium_HAA37468
Clostridiales_bacterium_HCC32984

Clostridiales_bacterium_UBA9857_HAF67181

99 64

63 -

56 -

78 -

96 76 ACS1_Chilomastix_caulleryi_481506
ACS1_Chilomastix_cuspidata_393293

100 99

100 100 ACS1_Chilomastix_caulleryi_481507
ACS1_Chilomastix_caulleryi_486133

ACS1_Chilomastix_caulleryi_521862
ACS1_Kipferlia_bialata_579953

Tritrichomonas_foetus_OHT12303
100 95 ACS1_Dysnectes_brevis_929219

ACS1_Dysnectes_brevis_948404

71 52

100 98

100 100

100 100

97 88 ACS1_Giardia_intestinalis_253745065
Giardia_intestinalis_ATCC_50581_EET01173
Giardia_intestinalis_assemblage_B_KWX15836

99 95

100 91
ACS1_Giardia_lamblia_ATCC_50803_159111022
Giardia_lamblia_ATCC_50803_XP_001705744
Giardia_intestinalis_KAE8303296

100 98 Giardia_intestinalis_ESU37821
Giardia_intestinalis_QBM79131
Giardia_lamblia_P15_EFO63922
Giardia_muris_TNJ28792

99 77

100 100

ACS1_Spironucleus_barkhanus_27983596
Spironucleus_salmonicida_AFV80087
Spironucleus_barkhanus_AAM94652
ACS1_Spironucleus_salmonicida_410719318

57 50

87 77

99 94 ACS1_Spironucleus_vortens_730912
98 81 ACS1_Spironucleus_vortens_783979

ACS1_Spironucleus_vortens_813133
100 100 ACS1_Trepomonas_sp_PC1_AGV05441

Trepomonas_sp_PC1_AGV05441

93 96

60 52

ACS1_Spironucleus_vortens_744616
ACS1_Spironucleus_vortens_751053

55 - ACS1_Spironucleus_vortens_761188
75 66 ACS1_Spironucleus_vortens_809075

ACS1_Spironucleus_vortens_813297
ACS1_Spironucleus_vortens_787767
ACS1_Spironucleus_vortens_761843
ACS1_Spironucleus_vortens_789855

ACS1_Spironucleus_vortens_813203
ACS1_Chilomastix_cuspidata_436406

ACS1_Kipferlia_bialata_601207

97 -

99 - Cd_Beckwithbacteria_bacterium_KKS80466
100 100 ACS2_410719280_Spironucleus_salmonicida

ACS2_gnl_Spironucleus_salmonicida_1112340
Cd_Peribacter_riflensis_ALM10174

100 100

100 100

81 94 Thermodesulfobacterium_thermophilum_WP_022855270
Thermodesulfobacterium_hveragerdense_WP_028841905

Thermodesulfobacterium_commune_WP_038062128

99 96

100 99

99 97 Thermodesulfobacterium_geofontis_WP_013909435
Thermodesulfobacterium_geofontis_PMP94952

Thermodesulfobacteria_bacterium_RKX63342
Thermodesulfobacterium_hydrogeniphilum_WP_038054927

Cd_Omnitrophica_bacterium_RKY29788

74 -

60 - CPR2_bacterium_KKQ93003
Cd_Kerfeldbacteria_bacterium_OGY85614

Pelolinea_submarina_WP_116224163

54 -

71 -

81 -

56 -

72 -

78 -

67 63

100 100

87 72

99 100 Chloroflexi_bacterium_RLC69804
Chloroflexi_bacterium_RLD00448

69 69 Thermoflexia_bacterium_RME31065
Anaerolineaceae_bacterium_4572_322_OQY17923

100 100

99 100

99 98

100 100 Chloroflexi_bacterium_RLD05670
Anaerolineaceae_bacterium_4572_51_OQY26531

Chloroflexi_bacterium_RLD02027
bacterium_SM23_57_KPL07036

100 100

100 100 Anaerolineales_bacterium_TET96853
Anaerolineales_bacterium_TET34199

Chloroflexi_bacterium_OGO67552
Anaerolineaceae_bacterium_4572_321_OQY23376

Anaerolineales_bacterium_TEU11951

95 58

83 54

50 -

100 99 Chloroflexi_bacterium_RLC98027
Chloroflexi_bacterium_RLC63540

Chloroflexi_bacterium_RPI88166
Anaerolineales_bacterium_TEU14955

Cd_Poribacteria_bacterium_RKY05680
Chloroflexi_bacterium_HBY98904

Chloroflexi_bacterium_RME76368

100 100

Chloroflexia_bacterium_SDU3-3_WP_152296138

90 71

95 84
Chloroflexus_aggregans_PMP79724

100 100 Chloroflexales_bacterium_ZM16-3_WP_129679204
100 100 Cd_Oscillochloris_fontis_WP_129630464

Oscillochloris_trichoides_WP_006561970

100 100

99 95 Herpetosiphon_llansteffanensis_WP_110518879
Herpetosiphon_geysericola_WP_054536420

Herpetosiphon_aurantiacus_DSM_785_ABX06386
Cd_Desantisbacteria_bacterium_PIU52282

62 -

100 100 Actinobacteria_bacterium_OFW64583
Cd_Fischerbacteria_bacterium_OGF67230

Actinobacteria_bacterium_RJP30830

63 -

80 -

100 100 Desulfovibrio_salexigens_WP_015852913
Desulfovibrio_zosterae_WP_035076751

100 100 Thermodesulfobacteria_bacterium_RKX65839
Cd_Desulfofervidus_auxilii_WP_066062358

100 100 Cd_Jettenia_ecosi_TLD43166
Cd_Jettenia_caeni_WP_007221042

98 80

98 87

81 -

92 64

70 55

62 -

95 77

Desulfobulbus_mediterraneus_WP_035246019

96 95

100 99

100 100 Desulfobulbus_sp_Tol-SR_KGO33915
Desulfobulbaceae_bacterium_KAB2890013

Desulfobulbaceae_bacterium_RPH39507
100 98 Desulfobulbaceae_bacterium_THB71898

Desulfofustis_glycolicus_WP_073375911
Deltaproteobacteria_bacterium_OGQ95110

Desulfobulbaceae_bacterium_PLX50571
Deltaproteobacteria_bacterium_TDB30932

100 100

100 99 delta_proteobacterium_MLMS-1_EAT01862
delta_proteobacterium_MLMS-1_WP_007290881
delta_proteobacterium_MLMS-1_WP_040871074

59 61 Actinobacteria_bacterium_RBG_16_64_13_OFW60063
100 97 Cd_Abyssubacteria_bacterium_RJP16601

Cd_Abyssubacteria_bacterium_RJP73037

99 92

88 -

Planctomycetes_bacterium_RBG_16_55_9_OHB75137
Phycisphaerales_bacterium_HCO94342

83 - Cd_Brocadiae_bacterium_TFG50570
91 87 Planctomycetes_bacterium_RKY09293

Planctomycetes_bacterium_RKY08802
Planctomycetes_bacterium_RKY11514

Planctomycetes_bacterium_OHB67723

100 100

88 -

62 -

66 - Parvibaculum_sp_MAB13786
94 89 Parvibaculum_sp_152215996

Alphaproteobacteria_bacterium_PKQ06330
94 74 Sphingomonas_sp_BK235_WP_132907706

ACS2_223996235_Thalassiosira_pseudonana_CCMP1335

66 -

78 -

Amphritea_japonica_WP_019622573

100 89

81 68

100 100 Thalassospira_sp_MCCC_1A03138_OSQ30045
Thalassospira_sp_WP_085645351

100 100 Thalassospira_WP_051682113
Thalassospira_permensis_KEO58847

Thalassospira_WP_062958297
Sphingorhabdus_sp_SMR4y_WP_089133226

Emcibacter_sp_MEBiC09520_WP_138379412

96 72

100 100

66 64

65 64

57 50 Plesiomonas_shigelloides_WP_064977516
Plesiomonas_WP_010861972

Plesiomonas_shigelloides_WP_152138144
Plesiomonas_shigelloides_WP_106911030

Plesiomonas_shigelloides_WP_112866023

100 96

59 -

56 -

55 - unclassified_Enterobacter_WP_123347716
Klebsiella_WP_004871554

53 -

99 99

86 71 Pluralibacter_gergoviae_WP_043084729
ACS2_498975309_Ceratitis_capitata

77 72 Pluralibacter_gergoviae_WP_048286078
Pluralibacter_gergoviae_WP_048252412

Kluyvera_ascorbata_WP_035892390
93 81 Enterobacterales_WP_039078761

Enterobacterales_WP_047370993
Lelliottia_nimipressuralis_WP_134349192

Enterobacterales_WP_110509859
Rhodobiaceae_bacterium_PCI17355

ACS2_219119927_Phaeodactylum_tricornutum_CCAP_1055_1
Alphaproteobacteria_bacterium_PCI33953

E) ACS



94

88

100

100

92

87

97

100

61 Dictyostelium_discoideum_AAS47709
EP00023 Dictyostelium discoideum XP 635122 1
Dictyostelium_discoideum_AX4_XP_635122
Dictyostelium_purpureum_XP_003285611

79 66 Polysphondylium_violaceum_KAF2068773
Tieghemostelium_lacteum_KYQ92366

95 86

73 51 Acytostelium_subglobosum_LB1_XP_012751200
100 100 Heterostelium_album_PN500_XP_020432723

EP00021 Heterostelium album XP 020432723 1
Cavenderia_fasciculata_XP_004361804

Acytostelium_subglobosum_LB1_XP_012752469
EP00026 Physarum polycephalum Phypoly transcript 07750 p1

100 100 Planoprotostelium_fungivorum_PRP77981
97 99 EP00027 Filamoeba nolandi CAMPEP 0168551498

EP00027 Filamoeba nolandi CAMPEP 0168555482

89 66

100 100 Acanthamoeba_castellanii_str_Neff_XP_004352811
EP00005 Dracoamoeba jomungandri CAMPEP 0174250062

81 78

99 99

100 100 EP00028 Trichosphaerium sp Am-I-7-wt CAMPEP 0168523434
EP00028 Trichosphaerium sp Am-I-7-wt CAMPEP 0168536692

EP00728 Arcella intermedia NDV31325 1
98 99 EP00029 Vermamoeba vermiformis TRINITY DN6452 c0 g1 i1 p1

EP00029 Vermamoeba vermiformis TRINITY DN9420 c0 g1 i1 p1

72

95 72

50

100 100 EP00007 Cunea sp BSH-02190019 CAMPEP 0174242488
EP00013 Stygamoeba regulata CAMPEP 0177655810

EP00010 Vexillifera sp DIVA3-564-2 CAMPEP 0201553696

100 100

100 98 EP00008 Paramoeba atlantica CAMPEP 0201488222
EP00009 Paramoeba aestuarina CAMPEP 0201521176

EP00211 Chloroparvula japonica CAMPEP 0119120592

59

98 55

95 88 EP00011 Vannella sp DIVA3-517-6-12 CAMPEP 0114612290
100 100 EP00012 Vannella robusta CAMPEP 0206193112

EP00339 Tiarina fusus CAMPEP 0117037974
EP00276 Gloeochaete wittrockiana CAMPEP 0184344952
EP00013 Stygamoeba regulata CAMPEP 0177656996

95

97

97 96 EP00001 Collodictyon triciliatum 30319 3
EP00002 Diphylleia rotans TRINITY DN1049 c0 g1 i1 p1

EP00690 Seculamonas sp ecuadoriensis EC814617 1 p1

70 54

100 100 EP00004 Rigifila ramosa TRINITY DN2738 c0 g1 i1 p1
EP00004 Rigifila ramosa TRINITY DN2738 c0 g1 i2 p1

EP00300 Choanocystis sp HF-7 c2265 g1 i1 p1

53

100 100 EP00003 Mantamonas plastica TRINITY DN383 c0 g1 i2 p1
EP00003 Mantamonas plastica TRINITY DN383 c0 g1 i7 p1

68

80 77

100 100 EP00030 Amastigomonas sp AF-17 a676481 41 p1
EP00300 Choanocystis sp HF-7 c3486 g1 i2 p1

EP00031 Thecamonas trahens XP 013754538 1
EP00458 Abollifer prolabens TRINITY DN7818 c0 g1 i1 p1

88

88

100 98

74

85 57

76

92 79

66 58

92 76

69 Monosiga_brevicollis_MX1_XP_001750059
100 100 EP00045 Choanoeca perplexa m 183827

EP00730 Choanoeca flexa TRINITY DN10015 c0 g2 i2 p1
85 66 Salpingoeca_rosetta_XP_004990633

EP00043 Microstomoeca roanoka m 28451
EP00049 Salpingoeca infusionum m 351846

100 100 EP00055 Hartaetosiga balthica m 135792
EP00056 Hartaetosiga gracilis m 125607

50

100 100

87 94

100 99

76 64
EP00035 Acanthoeca spectabilis m 430799

EP00036 Acanthoeca sp 10tr CAMPEP 0182916436
EP00037 Helgoeca nana m 80789

EP00038 Savillea parva m 163807
EP00041 Stephanoeca diplocostata m 180680

EP00039 Didymoeca costata m 333697
EP00050 Salpingoeca kvevrii m 28986

EP00054 Salpingoeca dolichothecata m 264269

70

67 52

97 94
EP00042 Codosiga hollandica m 412813

96 91

100 100 EP00047 Mylnosiga fluctuans m 222677
EP00459 Aurigamonas solis TRINITY DN8433 c0 g1 i1 p1

EP00048 Salpingoeca helianthica m 225311
EP00053 Salpingoeca punica m 30958

EP00052 Salpingoeca macrocollata m 68161
EP00126 Sphaerothecum destruens Sdes comp20840 c0 seq1m17520

100 100 Capsaspora_owczarzaki_ATCC_30864_XP_004343819
EP00120 Capsaspora owczarzaki XP 004343819 2

100 92

100 100 Didymodactylos_carnosus_CAF0733705
Adineta_ricciae_CAF1203093

53 51 EP00731 Ephydatia muelleri Em0014g357a
EP00745 Piridium sociabile TRINITY DN192396 c0 g1 i1 p1

Hypsibius_dujardini_OQV23932

87 84
Ixodes_scapularis_XP_042147908

100 100

71 68 Araneus_ventricosus_GBM32082
Oedothorax_gibbosus_KAG8195486

Stegodyphus_dumicola_XP_035224454

100 100

96 77

95 86 Abscondita_terminalis_KAF5288406
Lamprigera_yunnana_KAF5272173

Photinus_pyralis_XP_031340320
Vespula_germanica_KAF7383065

57

77 53 Sphaeroforma_arctica_JP610_XP_014154728
EP00122 Pirum gemmata Pgem evm1s4023

64 EP00127 Corallochytrium limacisporum Clim evm49s11
EP00128 Syssomonas multiformis Colp12 sorted trinity150504 noHs 14117

100 96

Polarella_glacialis_CAE8641824

62 52

100 98

89 68

EP00238 Polyblepharides amylifera CAMPEP 0196579192
100 100 EP00240 Pyramimonas obovata CAMPEP 0118956346

EP00242 Pyramimonas sp CCMP2087 CAMPEP 0198210100
EP00241 Pyramimonas parkeae CAMPEP 0114252408

100 100 EP00239 Pterosperma sp CCMP1384 CAMPEP 0197843686
EP00239 Pterosperma sp CCMP1384 CAMPEP 0197864818

100 100

100 100 EP00308 Calcidiscus leptoporus CAMPEP 0119373796
EP00310 Coccolithus braarudii CAMPEP 0183354392
EP00309 Chrysotila carterae CAMPEP 0169938368

95

59

81 54

84 57

79

96 74

Puccinia_coronata_f_sp_avenae_PLW16533

59

65

100 100

100 100 Cryptococcus_amylolentus_CBS_6273_ODO03113
Cryptococcus_wingfieldii_CBS_7118_XP_019031691

EP00149 Cryptococcus neoformans XP 012049621 1
EP00150 Ustilago maydis XP 011388744 1

96 95

100 100
Suillus_brevipes_Sb2_KAG2747448

92 68

54 Suillus_lakei_KAG1754215
Suillus_fuscotomentosus_XP_041229538
Suillus_placidus_KAG1778583

100 99 EP00146 Coprinopsis cinerea XP 001835168 1
EP00147 Laccaria bicolor XP 001875195 1

95 70

61

98 95

100 100

100 100

91 74 Ogataea_parapolymorpha_DL-1_XP_013937087
Ogataea_polymorpha_XP_018208834

Ogataea_haglerorum_KAG7734205
88 76 EP00139 Candida albicans XP 712334 1

EP00140 Debaryomyces hansenii XP 457740 1
EP00141 Yarrowia lipolytica XP 503086 1

100 100

100 100 EP00133 Fusarium graminearum XP 011327838 1
EP00134 Neurospora crassa XP 959535 2

94 92

99 98 EP00136 Aspergillus niger XP 001391760 1
EP00137 Aspergillus oryzae EIT74197 1

EP00138 Coccidioides posadasii XP 003067729 1
Saitoella_complicata_NRRL_Y-17804_GAO52084

EP00145 Schizosaccharomyces pombe NP 593496 1

100 100

100 98 EP00152 Rhizopus delemar EIE85761 1
EP00152 Rhizopus delemar EIE91299 1

EP00153 Phycomyces blakesleeanus XP 018297760 1
EP00151 Rhizophagus irregularis XP 025178093 1

EP00132 Gonapodya prolifera KXS19664 1
100 100 EP00130 Batrachochytrium dendrobatidis XP 006677677 1

EP00131 Spizellomyces punctatus XP 016606408 1

56 EP00154 Conidiobolus coronatus KXN66031 1
EP00158 Paraphelidium tribonemae Partr v1 DN25849 c0 g1 i1 m2955
EP00732 Lithocolla globosa Lithocolla globosa v1 NODE 2942 length 1815 cov 36 972159 p1

75

100 100 EP00129 Allomyces macrogynus KNE62335 1
EP00129 Allomyces macrogynus KNE72835 1

EP00157 Rozella allomycis EPZ33750 1
Fonticula_alba_XP_009496667

80

100 96

98 99

94 95 MONOS_1884_Monocercomonoides_exilis
BLNAU_2741_Blattamonas_nauphoetae

PAPYR_1328_Paratrimastix_pyriformis

99 91

84 74 AJE29366_Mastigamoeba_balamuthi_GCSL2
Pelomyxa_schiedti_KAH3763659

100 100 EP00032 Breviata anathema JZ550971 1 p1
EP00032 Breviata anathema JZ554526 1 p2

EP00694 Reclinomonas americana EC785859 1 p2
97 59 Pelomyxa_schiedti_KAH3756944

AJE29367_Mastigamoeba_balamuthi_GCSL1

75

100 99 Naegleria_lovaniensis_XP_044544615
Naegleria_gruberi_XP_002680533

94 68

98 86

96 95

69 55

99 97

89 86

99 100

100 100

100 100 Strigomonas_culicis_EPY29572
EP00680 Strigomonas culicis EPY34792 1

100 100 EP00679 Angomonas deanei EPY34366 1
EP00679 Angomonas deanei EPY38353 1

92 91

99 97

96 90

100 100 Leishmania_infantum_JPCM5_XP_001468025
Leishmania_major_strain_Friedlin_XP_001685657

59 55

100 100 Leishmania_braziliensis_MHOM/BR/75/M2904_XP_001567711
Leishmania_panamensis_XP_010702033

100 100 Leishmania_sp_Namibia_KAG5494895
95 92 Leishmania_sp_Ghana_2012_LV757_KAG5495652

Leishmania_enriettii_KAG5471163
93 87 Leptomonas_pyrrhocoris_XP_015663408

EP00676 Leptomonas seymouri KPI84557 1
Phytomonas_sp_isolate_EM1_CCW60315

78 78

99 96

60 54 Trypanosoma_conorhini_XP_029232324
EP00683 Trypanosoma rangeli RNF12075 1

100 100 Trypanosoma_cruzi_strain_CL_Brener_XP_818792
EP00682 Trypanosoma cruzi XP 812294 1

100 100

100 99 Trypanosoma_brucei_brucei_TREU927_XP_829730
64 63 Trypanosoma_brucei_brucei_Q04933

EP00681 Trypanosoma brucei XP 011781030 1
Trypanosoma_congolense_IL3000_CCC96150

52 Paratrypanosoma_confusum_AGG11428
EP00671 Bodo saltans CUG88242 1

98 94

100 100 EP00164 Ancoracysta twista GFYU01039818 1 p1
63 55 EP00656 Telonema subtile TRINITY DN7341 c0 g1 i1 p1

EP00658 Telonema sp P-2 TRINITY DN3930 c0 g1 i5 p1

100 100 EP00742 Colponemidia sp Colp-10 GILJ01018330 1 p1
70 62 EP00743 Colponemidia sp Colp-15 GILK01019521 1 p1

EP00744 Colponema vietnamica GILI01010181 1 p1
EP00672 Neobodo designis CAMPEP 0174827750

100 100 EP00009 Paramoeba aestuarina CAMPEP 0201514494
EP00685 Perkinsela sp CCAP1560-4 KNH08335 1

100 100

92 87

99 98 Euglena_gracilis_CAF05589
100 100 EP00668 Euglena longa GGOE01020724 1 p1

EP00668 Euglena longa GGOE01020725 1 p1
EP00669 Euglena mutabilis TRINITY DN4691 c0 g1 i1 p1

EP00670 Eutreptiella gymnastica CAMPEP 0174383304
94 EP00687 Percolomonas cosmopolitus CAMPEP 0117422706

EP00687 Percolomonas cosmopolitus CAMPEP 0117435872
EP00762 Andalucia godoyi ANDGO 02527 mRNA 1

100 92
EP00019 Armaparvus languidus CAMPEP 0168586542

88 78

100 100 EP00020 Sapocribrum chincoteaguense CAMPEP 0170735532
EP00020 Sapocribrum chincoteaguense CAMPEP 0170751684

EP00179 Madagascaria erythrocladioides CAMPEP 0198323712

100 90

53 EP00294 Goniomonas avonlea CAMPEP 0114554398
EP00295 Goniomonas pacifica CAMPEP 0175836132

EP00319 Phaeocystis globosa TRINITY DN61589 c0 g1 i1 p1
EP00693 Jakoba libera EC690862 1 p2

EP00695 Tsukubamonas globosa TRINITY DN707 c0 g1 i1 p2
EP00761 Pharyngomonas kirbyi gb GECH01006933 1 p1

100 98

99 98

99 98 Diacronema_lutheri_KAG8469706
EP00302 Diacronema sp CCMP2436 CAMPEP 0179848748

89 61

51 EP00303 Exanthemachrysis gayraliae CAMPEP 0206006328
84 EP00304 Pavlova gyrans CAMPEP 0206047954

EP00306 Pavlova sp CCMP459 CAMPEP 0185540554
EP00307 Rebecca sp RCC1486 CAMPEP 0119422374

100 97

56

100 99

100 100

100 92
Emiliania_huxleyi_CCMP1516_XP_005784168
EP00314 Emiliania huxleyi XP 005784168 1
EP00312 Isochrysis sp CCMP1244 CAMPEP 0196678592
EP00315 Gephyrocapsa oceanica CAMPEP 0185478206

EP00311 Isochrysis galbana CAMPEP 0179786518

100 100

70 EP00317 Phaeocystis antarctica CAMPEP 0198157978
EP00321 Phaeocystis sp CCMP2710 CAMPEP 0118813084

EP00320 Phaeocystis rex CAMPEP 0119058582

62

80 74

96 97

94 90 Chrysochromulina_tobinii_KOO30081
EP00322 Chrysochromulina rotalis CAMPEP 0115858230

EP00328 Prymnesium polylepis CAMPEP 0183040096
EP00325 Haptolina brevifila CAMPEP 0174717558

90 75 EP00316 Scyphosphaera apsteinii CAMPEP 0119308598
EP00326 Haptolina ericina CAMPEP 0181201132

100 100 EP00327 Prymnesium parvum CAMPEP 0113248636
EP00327 Prymnesium parvum CAMPEP 0184404202

73 EP00164 Ancoracysta twista GFYU01025897 1 p2
EP00698 Gefionella okellyi TRINITY DN131 c0 g1 i1 p1

EP00479 Gromia sphaerica TRINITY DN2136 c0 g1 i1 p1

63

59

96

61

78

54

61

76

54

71

99 98

93 93

100 100 Tribonema_minus_KAG5183240
EP00611 Tribonema gayanum TRINITY DN114 c4 g1 i1 p1

EP00612 Vaucheria litorea CAMPEP 0171461510
100 100 EP00609 Ectocarpus siliculosus CBN76663 1

EP00752 Nemacystus decipiens g1440 t1

100 95

76

51

51

59

54

90

64

83 62

75 53 Fistulifera_solaris_GAX16732
EP00524 Amphora coffeiformis CAMPEP 0170728874

95 90

64 EP00522 Amphiprora paludosa CAMPEP 0172462046
EP00523 Amphiprora sp CCMP467 CAMPEP 0168741174
EP00527 Entomoneis sp CCMP2396 CAMPEP 0198136816

EP00530 Phaeodactylum tricornutum XP 002178956 1

96 58

84

100 100 EP00339 Tiarina fusus CAMPEP 0117035982
EP00339 Tiarina fusus CAMPEP 0117048468

100 100 EP00526 Cylindrotheca closterium CAMPEP 0113630176
EP00526 Cylindrotheca closterium CAMPEP 0113648462

99 94

100 99

58

74 61 EP00528 Fragilariopsis cylindrus OEU09539 1
EP00751 Fragilariopsis kerguelensis CAMPEP 0170787294

99 98 EP00532 Pseudo-nitzschia australis CAMPEP 0168178718
EP00537 Pseudo-nitzschia pungens CAMPEP 0172396698

65

80 66

100 98 EP00531 Pseudo-nitzschia arenysensis CAMPEP 0116141470
EP00533 Pseudo-nitzschia delicatissima CAMPEP 0197264030

EP00535 Pseudo-nitzschia heimii CAMPEP 0197193092
EP00534 Pseudo-nitzschia fraudulenta CAMPEP 0201126554

100 100 EP00529 Nitzschia sp RCC80 CAMPEP 0113451742
EP00529 Nitzschia sp RCC80 CAMPEP 0113489700

EP00539 Tryblionella compressa CAMPEP 0178836718
EP00542 Grammatophora oceanica CAMPEP 0194047220

68 EP00540 Astrosyne radiata CAMPEP 0116832380
EP00541 Cyclophora tenuis CAMPEP 0116557146

51

EP00521 Asterionellopsis glacialis CAMPEP 0195292282

83 62

98 92

100 100 EP00566 Odontella aurita CAMPEP 0113545748
EP00566 Odontella aurita CAMPEP 0113554760

EP00567 Triceratium dubium CAMPEP 0197438624
EP00568 Trieres chinensis CAMPEP 0183310894

55

85 EP00543 Licmophora paradoxa CAMPEP 0202471188
EP00545 Synedropsis sp CCMP1620 CAMPEP 0119014644

EP00544 Staurosira sp CCMP2646 CAMPEP 0202480182
EP00550 Attheya septentrionalis CAMPEP 0198304136

100 98 EP00564 Ditylum brightwellii CAMPEP 0185625628
EP00565 Helicotheca tamesis CAMPEP 0185724144

77

99 100

100 100 EP00561 Arcocellulus cornucervis CAMPEP 0185803974
EP00563 Minutocellus polymorphus CAMPEP 0181040894

EP00562 Extubocellulus spinifer CAMPEP 0178509590
EP00586 Coscinodiscus wailesii CAMPEP 0172502616

78 EP00590 Aulacoseira subarctica CAMPEP 0172437704
100 100 EP00592 Proboscia alata CAMPEP 0194352172

EP00593 Proboscia inermis CAMPEP 0171304202

100 97

99 99 EP00546 Thalassionema frauenfeldii CAMPEP 0178912166
EP00547 Thalassionema nitzschioides CAMPEP 0194203062

EP00548 Thalassiothrix antarctica CAMPEP 0194130318

83 51

100 93 EP00589 Leptocylindrus danicus CAMPEP 0116022872
EP00589 Leptocylindrus danicus CAMPEP 0116062806

100 100 EP00594 Rhizosolenia setigera CAMPEP 0178945820
EP00594 Rhizosolenia setigera CAMPEP 0178964554

77

90

50

57

94 84 EP00551 Chaetoceros affinis CAMPEP 0203644584
EP00556 Chaetoceros neogracilis CAMPEP 0195370970

54

70

89 84

100 100 EP00552 Chaetoceros brevis CAMPEP 0197738504
EP00554 Chaetoceros debilis CAMPEP 0194091002

EP00553 Chaetoceros curvisetus CAMPEP 0204634832
EP00555 Chaetoceros dichaeta CAMPEP 0198253852

EP00558 Chaetoceros sp UNC1202 CAMPEP 0197240642
EP00559 Dactyliosolen fragilissimus CAMPEP 0184862868

63

100 100 EP00557 Chaetoceros sp GSL56 CAMPEP 0176494998
EP00557 Chaetoceros sp GSL56 CAMPEP 0176503430

EP00560 Eucampia antarctica CAMPEP 0197825604

98 78 EP00569 Conticribra weissflogii CAMPEP 0171341826
60 EP00570 Cyclotella meneghiniana CAMPEP 0172269284

EP00571 Detonula confervacea CAMPEP 0172310938
EP00591 Stephanopyxis turris CAMPEP 0195530932

EP00538 Stauroneis constricta CAMPEP 0119561268

94 91

100 100 EP00587 Corethron hystrix CAMPEP 0113311830
EP00587 Corethron hystrix CAMPEP 0113323736

EP00588 Corethron pennatum CAMPEP 0194316788

100 99

78 71 EP00518 Triparma eleuthera CAMPEP 0182454222
EP00519 Triparma laevis CAMPEP 0182508438

EP00520 Triparma pacifica CAMPEP 0118666712
100 100 EP00549 Striatella unipunctata CAMPEP 0118682996

EP00549 Striatella unipunctata CAMPEP 0118713988

73

64

EP00487 Bulimina marginata TRINITY DN7365 c0 g1 i2 p1

93 75

100 100 EP00638 Chattonella subsalsa CAMPEP 0117797308
100 100 EP00639 Heterosigma akashiwo CAMPEP 0206384970

EP00639 Heterosigma akashiwo CAMPEP 0206414262
EP00640 Fibrocapsa japonica CAMPEP 0113936820

100 94

72

100 98

51 68

100 100 EP00613 Pedinella sp CCMP2098 CAMPEP 0171621662
EP00613 Pedinella sp CCMP2098 CAMPEP 0171641828

EP00615 Pteridomonas danica CAMPEP 0114399628
EP00614 Pseudopedinella elastica CAMPEP 0172600984

EP00616 Rhizochromulina sp CCMP1243 CAMPEP 0118969954

75

EP00617 Octactis speculum CAMPEP 0185765866

61 50

99 100

57 62 EP00618 Florenciella parvula CAMPEP 0119466968
EP00618 Florenciella parvula CAMPEP 0119540158

58

56 EP00619 Florenciella sp RCC1007 CAMPEP 0205908162
EP00621 Florenciella sp RCC1693 CAMPEP 0182535354
EP00620 Florenciella sp RCC1587 CAMPEP 0182568214

EP00622 Pseudochattonella farcimen FR739183 1 p2

60

EP00608 Synchroma pusillum CAMPEP 0198429378
EP00636 Phaeomonas parva CAMPEP 0118879822

100 99

54

100 100
EP00625 Aureococcus anophagefferens XP 009037037 1

67 74

87 81 EP00626 Pelagococcus subviridis CAMPEP 0195722520
EP00627 Pelagomonas calceolata CAMPEP 0195870450

EP00629 Pelagomonadales sp RCC1024 CAMPEP 0119259638
EP00628 Pelagophyceae sp CCMP2097 CAMPEP 0184259098

58

99 94 EP00630 Chrysocystis fragilis CAMPEP 0197394984
EP00631 Chrysoreinhardia giraudii CAMPEP 0197417406

76 89
EP00632 Arachnochrysis sp CCMP2950 CAMPEP 0185697100

74 77 EP00633 Aureoumbra lagunensis CAMPEP 0197288262
99 98 EP00634 Sargassococcus sp CCMP2135 CAMPEP 0198659580

EP00635 Sarcinochrysidales sp CCMP3193 CAMPEP 0118896920

93 82

86 58

87 56

77

92 66

100 100

100 100

94 95 EP00128 Syssomonas multiformis Colp12 sorted trinity150504 noHs 13066
EP00128 Syssomonas multiformis Colp12 sorted trinity150504 noHs 13069
EP00388 Colpodella angusta GDKK01015832 1 p1

EP00598 Pedospumella elongata CAMPEP 0184966746

77 54

77 57 EP00286 Rhodomonas abbreviata CAMPEP 0181289556
EP00600 Ochromonadales sp CCMP1393 CAMPEP 0174973204

EP00601 Ochromonadales sp CCMP2298 CAMPEP 0173231542

98 85 EP00349 Pseudokeronopsis sp Brazil CAMPEP 0202959312
100 100 EP00599 Poterioochromonas sp BG-1 CAMPEP 0173147514

EP00599 Poterioochromonas sp BG-1 CAMPEP 0173155016
EP00597 Dinobryon sp UTEXLB2267 CAMPEP 0201105298

65 57

75 59

100 100 EP00341 Mesodinium pulex CAMPEP 0116927696
EP00341 Mesodinium pulex CAMPEP 0116975198
EP00607 Mallomonas sp CCMP3275 CAMPEP 0182417082

EP00596 Hydrurales sp CCMP1899 CAMPEP 0119042998

100 100

78 68 EP00341 Mesodinium pulex CAMPEP 0116899870
EP00604 Paraphysomonas vestita CAMPEP 0174821282

EP00603 Paraphysomonas imperforata CAMPEP 0114428916
EP00602 Paraphysomonas bandaiensis CAMPEP 0185025460

100 100 Nannochloropsis_gaditana_EWM29624
EP00624 Nannochloropsis granulata evm model NODE 15382 length 19341 cov 18 892767 5

78 Cafeteria_roenbergensis_KAA0156836
87 EP00499 Cafeteria sp CaronLabIsolate CAMPEP 0196778860

EP00753 Platysulcus tardus PLAT15847 1 p2

64

100 100

100 100

100 100 Saprolegnia_diclina_VS20_XP_008610979
EP00655 Saprolegnia parasitica XP 012204865 1

100 100 EP00652 Aphanomyces astaci XP 009843296 1
EP00653 Aphanomyces invadans XP 008864279 1

100 77

52

51

87

89 73

100 100

92 85

90 88 Peronospora_effusa_RMX67086
100 100 EP00643 Hyaloperonospora arabidopsidis HpaP808069

EP00643 Hyaloperonospora arabidopsidis HpaP812621
EP00649 Plasmopara halstedii XP 024576075 1

EP00646 Phytophthora ramorum Phyra72215
EP00647 Phytophthora sojae XP 009518458 1

100 100 EP00645 Phytophthora infestans XP 002898325 1
EP00645 Phytophthora infestans XP 002997041 1

EP00648 Phytopythium vexans EPrPV00000021248
Pythium_brassicum_TYZ58081

100 100 Albugo_candida_CCI10477
EP00642 Albugo laibachii CCA22989 1

EP00650 Pythium arrhenomanes EPrPR00000020075
Pythium_insidiosum_GAY00642

EP00518 Triparma eleuthera CAMPEP 0182488486

79 EP00506 MAST4 sp TOSAG23-1 GSMAST4A1 ASY1 ANO1 1947 1
100 100 EP00591 Stephanopyxis turris CAMPEP 0195515040

EP00750 Incisomonas marina INCI1157 2 p2

95 86

100 98

82 50 EP00494 Astrolonche serrata UN06495
100 100 EP00516 Thraustochytrida sp NY0313808BC1 CAMPEP 0203758012

EP00517 Thraustochytrida sp NY07348D CAMPEP 0205082028

79 59

100 100 EP00512 Aurantiochytrium limacinum CAMPEP 0171498954
EP00513 Hondaea fermentalgiana GBG32662 1

64 EP00514 Thraustochytrium sp LLF1b CAMPEP 0184520348
EP00515 Schizochytrium aggregatum CAMPEP 0202054538

100 100 EP00510 Aplanochytrium kerguelense CAMPEP 0184028058
EP00511 Aplanochytrium stocchinoi CAMPEP 0204828360

60

73

100 72

99 88

100 100

92 61 Paramecium_octaurelia_CAD8169058
EP00334 Paramecium tetraurelia XP 001460760 1

EP00334 Paramecium tetraurelia XP 001457469 1

100 91

100 99

99 91 EP00332 Ichthyophthirius multifiliis XP 004036395 1
EP00332 Ichthyophthirius multifiliis XP 004040066 1

EP00333 Tetrahymena thermophila XP 001014580 2
EP00336 Pseudocohnilembus persalinus KRX01420 1

78 77 EP00330 Aristerostoma sp ATCC50986 CAMPEP 0114581676
100 100 EP00331 Platyophrya macrostoma CAMPEP 0176424946

EP00331 Platyophrya macrostoma CAMPEP 0176456248

99

59

70 EP00178 Gracilaria changii TRINITY DN4313 c0 g1 i1 p1
100 100 EP00351 Strombidinopsis sp SopsisLIS2011 CAMPEP 0116878670

EP00352 Strombidinopsis acuminatum CAMPEP 0176369696

94 90

100 100 EP00347 Sterkiella histriomuscorum 403346640
EP00348 Stylonychia lemnae CDW79133 1

100 97 EP00347 Sterkiella histriomuscorum 403372042
EP00348 Stylonychia lemnae CDW75606 1

EP00349 Pseudokeronopsis sp Brazil CAMPEP 0202963052
100 100 EP00357 Protocruzia adherens CAMPEP 0114995112

EP00357 Protocruzia adherens CAMPEP 0115013356

75

100 100

55 68

88 90 Stentor_coeruleus_OMJ73155
EP00358 Blepharisma japonicum CAMPEP 0202944928
EP00361 Fabrea salina CAMPEP 0202431314

60 58

100 100 EP00358 Blepharisma japonicum CAMPEP 0202945018
EP00358 Blepharisma japonicum CAMPEP 0202947346

EP00359 Climacostomum virens CAMPEP 0204915172

71
EP00340 Litonotus pictus CAMPEP 0170516072

100 97

100 98 EP00343 Euplotes focardii CAMPEP 0205824256
EP00344 Euplotes crassus CAMPEP 0197007110

EP00345 Euplotes harpa CAMPEP 0168336160

55

55

81 58

83 57

Toxoplasma_gondii_ME49_XP_002367828

74

79 52

88 74 EP00386 Alphamonas edax GDKI01038842 1 p1
EP00390 Vitrella brassicaformis CEM23213 1

EP00387 Chromera velia CAMPEP 0184607814
100 100 EP00388 Colpodella angusta GDKJ01033028 1 p2

EP00389 Voromonas pontica GDKH01000761 1 p2
EP00451 Oxyrrhis marina CAMPEP 0204251920

EP00695 Tsukubamonas globosa TRINITY DN1695 c0 g1 i1 p1

100 100

68

98 92

72 62

86 79

100 100 Guillardia_theta_CCMP2712_XP_005829230
EP00280 Hanusia phi CAMPEP 0169500658

94 88 EP00001 Collodictyon triciliatum 16817 5
100 100 EP00277 Geminigera cryophila CAMPEP 0179453362

EP00342 Mesodinium rubrum CAMPEP 0179389368
EP00290 Baffinella sp CCMP2293 CAMPEP 0180293208

100 100 EP00286 Rhodomonas abbreviata CAMPEP 0181309854
83 91 EP00287 Rhodomonas sp CCMP768 CAMPEP 0196752378

EP00289 Rhodomonas salina CAMPEP 0172111922

100 100 EP00291 Cryptomonas curvata CAMPEP 0172189762
100 100 EP00292 Cryptomonas paramecium CAMPEP 0113691932

EP00292 Cryptomonas paramecium CAMPEP 0113705770

98 100

EP00281 Chroomonas sp CCMP1168 CAMPEP 0206243828

100 100

83 63
EP00282 Hemiselmis andersenii CAMPEP 0114126772

EP00284 Hemiselmis tepida CAMPEP 0174928336
EP00283 Hemiselmis rufescens CAMPEP 0173429780
EP00285 Hemiselmis virescens CAMPEP 0173384372

99 92

100 100 EP00742 Colponemidia sp Colp-10 GILJ01001044 1 p1
EP00743 Colponemidia sp Colp-15 GILK01000371 1 p1

EP00744 Colponema vietnamica GILI01003513 1 p1

100 96

77

100 100 EP00464 Amorphochlora amoebiformis CAMPEP 0118607740
EP00468 Gymnochlora sp CCMP2014 CAMPEP 0167762070

EP00472 Partenskyella glossopodia CAMPEP 0197516736
EP00467 Chlorarachnion reptans CAMPEP 0114516026

100 100 EP00469 Lotharella globosa CAMPEP 0167787606
EP00470 Lotharella oceanica CAMPEP 0170168712

72 EP00465 Bigelowiella longifila CAMPEP 0185268008
EP00471 Norrisiella sphaerica CAMPEP 0184486206

100 98 EP00298 Acanthocystis sp HF-20 c27399 g1 i1 p1
70 88 EP00300 Choanocystis sp HF-7 c52261 g1 i1 p1

EP00301 Raphidiophrys heterophryoidea c8172 g1 i1 p1

73

71

71 EP00343 Euplotes focardii CAMPEP 0205833566
92 70 EP00458 Abollifer prolabens TRINITY DN9879 c0 g1 i1 p1

EP00462 Mataza sp D1 CAMPEP 0175154810
84 51 EP00456 Euglypha rotunda TRINITY DN2185 c0 g1 i3 p1

EP00459 Aurigamonas solis TRINITY DN371 c0 g4 i1 p1

100 96

98 93 EP00656 Telonema subtile TRINITY DN9965 c0 g1 i1 p1
EP00658 Telonema sp P-2 TRINITY DN2837 c0 g4 i1 p1

EP00657 Telonema sp P-1 TRINITY DN26105 c0 g1 i1 p1

97

72

94 84

66

61

100 100 Klebsormidium_nitens_GAQ91993
EP00243 Klebsormidium subtile TRINITY DN18308 c0 g1 i1 p1

100 100 Chara_braunii_GBG59205
100 100 EP00244 Chara vulgaris TRINITY DN1387 c0 g1 i2 p1

EP00244 Chara vulgaris TRINITY DN1387 c0 g1 i5 p1

84 67

86 96

100 100

83 73

73 77

90 76

91 64

68

62 Cucumis_sativus_XP_004138526
Cannabis_sativa_KAF4371533
Cicer_arietinum_XP_004508105

100 100 Arabidopsis_thaliana_NP_566570
Microthlaspi_erraticum_CAA7048106

Macleaya_cordata_OVA16687
Macadamia_integrifolia_XP_042482967

Phoenix_dactylifera_XP_008777330
EP00494 Astrolonche serrata UN33500

100 96 EP00246 Nothoceros aenigmaticus TRINITY DN3911 c0 g1 i1 p1
100 100 EP00269 Selaginella moellendorffii XP 002982240 1

EP00269 Selaginella moellendorffii XP 002993435 1
EP00245 Coleochaete scutata TRINITY DN21581 c0 g1 i1 p1

96 91

100 100 EP00270 Netrium digitus TRINITY DN2003 c0 g1 i2 p1
EP00270 Netrium digitus TRINITY DN2003 c0 g1 i3 p1
EP00271 Cylindrocystis brebissonii TRINITY DN23580 c0 g1 i1 p1

71

61

80

57

99 99

99 100

100 100

100 100 Ostreococcus_tauri_XP_003082104
EP00224 Ostreococcus tauri XP 003082104 2

EP00222 Ostreococcus lucimarinus XP 001420369 1
EP00223 Ostreococcus mediterraneus CAMPEP 0174586980

79 68

100 85

85

73 Micromonas_commoda_XP_002508932
96 83 EP00228 Micromonas bravo CAMPEP 0203001284

EP00230 Micromonas polaris CAMPEP 0119225032
84 EP00227 Mantoniella beaufortii CAMPEP 0197591670

EP00740 Mantoniella antarctica CAMPEP 0181349146
EP00231 Micromonas pusilla XP 003061831 1

100 100 EP00739 Bathycoccus prasinos CAMPEP 0179640086
EP00739 Bathycoccus prasinos CAMPEP 0198486990

EP00178 Gracilaria changii TRINITY DN28373 c0 g1 i1 p1
EP00217 Crustomastix stigmatica CAMPEP 0183794520

EP00218 Dolichomastix tenuilepis CAMPEP 0170145754
91 89 EP00232 Nephroselmis pyriformis CAMPEP 0182875902

EP00237 Pycnococcus provasolii CAMPEP 0198708532

87 60

95 96

62 57

100 98

65 50
Chloropicon_primus_QDZ20262

100 100 EP00205 Picochlorum sp RCC944 CAMPEP 0182614418
EP00213 Chloropicon mariensis CAMPEP 0197472850

EP00212 Chloropicon laureae CAMPEP 0197493078
EP00215 Chloropicon roscoffensis CAMPEP 0197512772

EP00216 Chloropicon sp CCMP2111 CAMPEP 0198234474
EP00211 Chloroparvula japonica CAMPEP 0119127624

100 100 EP00236 Picocystis salinarum CAMPEP 0113928144
EP00236 Picocystis salinarum CAMPEP 0113931496

50

96 76

75

100 98

68 63

79 69

59

82 62

73 66 Haematococcus_lacustris_GFH26501
EP00199 Chlamydomonas sp CCMP681 CAMPEP 0119107506

EP00197 Chlamydomonas leiostraca CAMPEP 0202857260
EP00200 Dunaliella tertiolecta CAMPEP 0202381318

EP00196 Chlamydomonas euryale CAMPEP 0201472716
EP00195 Chlamydomonas chlamydogama CAMPEP 0202901816

97 82

100 98 EP00198 Chlamydomonas reinhardtii XP 001695163 1
EP00202 Volvox carteri XP 002954931 1

EP00201 Polytomella parva CAMPEP 0175051392
100 100 EP00204 Picochlorum oklahomense CAMPEP 0118807154

EP00205 Picochlorum sp RCC944 CAMPEP 0182607028

64

100 100
EP00191 Tetraselmis sp GSL018 CAMPEP 0177608606

59 EP00192 Tetraselmis astigmatica CAMPEP 0117663230
99 96 EP00193 Tetraselmis chuii CAMPEP 0177768932

EP00194 Tetraselmis striata CAMPEP 0183914194
EP00210 Caulerpa lentillifera g2116 t1

EP00208 Stichococcus sp RCC1054 CAMPEP 0206134464
EP00207 Helicosporidium sp ATCC50920 KDD74633 1

100 100 Chlorella_sorokiniana_PRW20622
EP00203 Chlorella variabilis XP 005843958 1

100 100 Coccomyxa_sp_Obi_BDA51412
EP00206 Coccomyxa subellipsoidea XP 005644548 1

100 100 EP00234 Prasinoderma coloniale CAMPEP 0195557670
EP00235 Prasinoderma singulare CAMPEP 0119168156

78 EP00233 Prasinococcus capsulatus CAMPEP 0196283318
EP00272 Mesostigma viride TRINITY DN118 c0 g2 i1 p1

68

99

100 100

65 55

100 100 Porphyridium_purpureum_KAA8496602
EP00185 Porphyridium purpureum POR3702 scf208 2

EP00184 Porphyridium aerugineum CAMPEP 0184699992

67 69

100 100 EP00182 Erythrolobus australicus CAMPEP 0185834366
EP00183 Erythrolobus madagascarensis CAMPEP 0185857644

EP00186 Timspurckia oligopyrenoides CAMPEP 0182446304

50

99 59

72

80 70 Chondrus_crispus_XP_005713748
Gracilariopsis_chorda_PXF41563

50 EP00171 Calliarthron tuberculosum IDg18634t1
EP00173 Palmaria palmata Plantae Rhodophyta-Palmaria palmata ctg4884 p1

83

68

100 100

70 Porphyra_umbilicalis_OSX72140
EP00170 Pyropia yezoensis contig 18988 g4688

EP00168 Porphyra purpurea TRINITY DN805 c0 g2 i3 p1
EP00172 Hildenbrandia rubra Plantae Rhodophyta-Hildenbrandia rubra ctg9165 p2

98 98 EP00179 Madagascaria erythrocladioides CAMPEP 0198320762
EP00181 Compsopogon caeruleus CAMPEP 0184678142

80

59
Galdieria_sulphuraria_XP_005707792

82 EP00690 Seculamonas sp ecuadoriensis EC816278 1 p2
100 100 EP00694 Reclinomonas americana EC793245 1 p1

EP00694 Reclinomonas americana EC798433 1 p1

100 90

99 99

100 100 bacterium_HHG10664
Cyanidioschyzon_merolae_strain_10D_XP_005537162

Cyanidiococcus_yangmingshanensis_KAF6003128
EP00166 Cyanidium caldarium ctg 336 g177

100 100

100 100 EP00188 Purpureofilum apyrenoidigerum Plantae Rhodophyta-Purpureofilum apyrenoidigerum ctg65154 p2
EP00190 Stylonematophyceae sp CCMP1999 CAMPEP 0198730170

EP00189 Rhodosorus marinus CAMPEP 0113959148
100 100 EP00187 Rhodella violacea CAMPEP 0174912566

EP00187 Rhodella violacea CAMPEP 0184709952

99 82

100 100 Plasmodiophora_brassicae_CEO98160
EP00474 Spongospora subterranea CRZ09690 1

100 100 EP00475 Leptophrys vorax TRINITY DN2182 c0 g1 i1 p1
EP00475 Leptophrys vorax TRINITY DN2182 c0 g2 i1 p1

59

67

94

65 59

80 61

59

60

100 100

89 74 Histomonas_meleagridis_KAH0790584
100 100 Tritrichomonas_foetus_OHS97529

EP00706 Tritrichomonas foetus OHS97529 1

100 100

100 100 Trichomonas_vaginalis_G3_XP_001330332
EP00705 Trichomonas vaginalis XP 001330332 1

EP00705 Trichomonas vaginalis XP 001583420 1
EP00764 Aduncisulcus paluster gnl Carplike NY0171 4551 a6191 273

64 51

100 100 EP00704 Kipferlia bialata g4376 t1
EP00704 Kipferlia bialata g7933 t1

51 gnl Chilomastix cuspidata 1658
gnl Dysnectes brevis 2556 a3075 885

85

100 100 Carpediemonas_membranifera_KAG9392848
gnl Carpediemonas membranifera 1296

gnl Ergobibamus cyprinoides 506
100 100 PAPYR_5544_Paratrimastix_pyriformis

Gene_5217_gnl_Trimastix_PCT_1613_Trimastix_marina
68 EP00033 Pygsuia biforma GCRY01001327 1 p1

EP00689 Sawyeria marylandensis EC823454 1 p1

90 52

72 59 EP00274 Cyanoptyche gloeocystis CAMPEP 0196652572
EP00276 Gloeochaete wittrockiana CAMPEP 0184658996

EP00741 Cyanophora paradoxa tig00001376 g8540 t1

67
EP00161 Ancyromonas sigmoides TRINITY DN14688 c0 g2 i1 p1

58

100 100 EP00163 Fabomonas tropica TRINITY DN9284 c0 g2 i1 p2
EP00163 Fabomonas tropica TRINITY DN9284 c0 g2 i2 p1

100 100 EP00455 Lapot gusevi TRINITY DN3128 c0 g1 i1 p2
EP00455 Lapot gusevi TRINITY DN3128 c0 g1 i3 p2

95 99

99 88

100 100 Reticulomyxa_filosa_ETO22502
EP00480 Reticulomyxa filosa ETO22502 1

EP00480 Reticulomyxa filosa ETO16111 1

55

50 50

EP00482 Globobulimina sp turgida-auriculata GGCD01034199 1 p2

100 100

100 100

100 97 EP00496 Lithomelissa setosa TRINITY DN15143 c0 g1 i10 p1
EP00496 Lithomelissa setosa TRINITY DN15143 c0 g1 i6 p1
EP00496 Lithomelissa setosa TRINITY DN15143 c0 g2 i4 p1

EP00496 Lithomelissa setosa TRINITY DN15143 c0 g2 i3 p1
100 100 EP00491 Sticholonche zanclea TRINITY DN170 c0 g1 i1 p1

EP00491 Sticholonche zanclea TRINITY DN170 c0 g1 i4 p1

74

77

84

77

67

76

63

91

100 88

90 63

85 53

73

100 100

60 54

54 Bosea_sp_MBN9458782
Bosea_thiooxidans_WP_055728106

100 94 Bosea_sp_AK1_WP_142113187
Proteobacteria_bacterium_MCA0419459

Bosea_sp_WAO_WP_066477343

100 100

Paenochrobactrum_gallinarii_WP_184221626

69 63

100 100
unclassified_Brucella_WP_076771137

63 53
Brucella_WP_008503549

90 86

82 83 Brucella_melitensis_OZV70211
Brucella_melitensis_WP_126981369
Brucella_sp_BCCN_84-3_WP_105984832

100 99 Pseudochrobactrum_sp_XF203_WP_225685455
Pseudochrobactrum_asaccharolyticum_WP_113943803

72 63

100 100 Prosthecomicrobium_hirschii_WP_054358688
Prosthecomicrobium_hirschii_WP_140943800

Hartmannibacter_diazotrophicus_WP_099558484

86 60

88 69

100 100 Chelatococcus_sp_YT9_WP_213322315
Chelatococcus_asaccharovorans_WP_110375070

Hyphomicrobium_sp_NOT71978

100 100

73 82 Microvirga_vignae_WP_047190106
Microvirga_soli_WP_201859450

Microvirga_flocculans_WP_027316830
100 100 Salinarimonadaceae_bacterium_TVR08931

Salinarimonadaceae_bacterium_HL-109_KPQ09964
Tepidicaulis_marinus_WP_045443314

97 70

100 100

100 99 Kordiimonadaceae_bacterium_MBT6466480
Kordiimonadaceae_bacterium_MBT5074760

Alphaproteobacteria_bacterium_MCB2090540

100 100

72

79 76

100 100 Kordiimonas_lipolytica_WP_068146272
Alphaproteobacteria_bacterium_NVJ98550

100 100 Alphaproteobacteria_bacterium_TNE62409
Kordiimonas_gwangyangensis_WP_020401359
Kordiimonadaceae_bacterium_MBO6506548

Eilatimonas_milleporae_WP_121938591
Kordiimonas_sediminis_WP_191251027

100 100

100 100

100 100 Oceanicaulis_alexandrii_WP_022700636
Oceanicaulis_sp_350_VXC85269

Oceanicaulis_sp_MAB69593
Caulobacter_sp_YL-Caulobacter_MBB6277603

100 100 Rhodospirillaceae_bacterium_MBT6203772
Rhodospirillaceae_bacterium_MBT5432039

100 88

54 54

80 65 Geminicoccaceae_bacterium_MCB1883156
Arboricoccus_pini_WP_088562554

100 100 Geminicoccus_sp_CPCC_101083_WP_191061447
Geminicoccus_sp_CPCC_101082_WP_159715687

100 100

100 100 Geminicoccaceae_bacterium_MCB1968797
Geminicoccaceae_bacterium_MCB9943703

Geminicoccaceae_bacterium_MCB2013005

69

50

84

Alphaproteobacteria_bacterium_MBI1216015
Stella_sp_ATCC_35155_BBK39242

100 100 Oleisolibacter_albus_WP_114394774
Nitrospirillum_iridis_WP_184796586

56

100 100 Alphaproteobacteria_bacterium_MBN8544044
Azospirillum_brasilense_PZP84717

100 100 Rickettsiales_bacterium_MBY0408293
Proteobacteria_bacterium_NBO18456

90

73

67

87

100 95

100 98 Rhodospirillaceae_bacterium_MBT3399845
Alphaproteobacteria_bacterium_MBT5571991

Alphaproteobacteria_bacterium_NNE85834

97 65

88 70

100 100

98 65
Alphaproteobacteria_bacterium_MBU0725767

Oceanibaculum_nanhaiense_WP_086463719
Oceanibaculum_pacificum_WP_067555939

100 92 Oceanibaculum_indicum_WP_121221498
Oceanibaculum_indicum_WP_008943058

Alphaproteobacteria_bacterium_MBL6597244
100 100 Alphaproteobacteria_bacterium_MBM3570819

Alphaproteobacteria_bacterium_MSP88915

72

70

50

89 87

100 100

68 66 Rhodospirillaceae_bacterium_MAX63579
Rhodospirillaceae_bacterium_MAL74174
Rhodospirillales_bacterium_MAO90153

100 100 Rhodospirillaceae_bacterium_MBG05604
96 97 Alphaproteobacteria_bacterium_MBT5497980

Rhodospirillaceae_bacterium_MAW56143
100 100 Rhodospirillaceae_bacterium_HAA93806

Rhodospirillaceae_bacterium_MBL23845
Alphaproteobacteria_bacterium_MPY73398

98 87 Alphaproteobacteria_bacterium_NKB56283
Rhodospirillaceae_bacterium_MBT5107564

Alphaproteobacteria_bacterium_MPY69715

99 78

Deltaproteobacteria_bacterium_MBW2714690

100 100

100 97

100 97 Kiloniellaceae_bacterium_MPZ09105
Pelagibius_sp_NBU2595_WP_193367083

74 81 Pelagibius_litoralis_WP_167222687
100 100 Kiloniellaceae_bacterium_HIC79835

Kiloniellaceae_bacterium_HIP77810
Denitrobaculum_tricleocarpae_WP_142896752

73

93

100 100

95 83

81 66

81 78 Proteobacteria_bacterium_MBS0222129
Reyranella_sp_MBY0324114

90 71

85 73

67 58 Rhodospirillales_bacterium_NQW50913
Reyranella_sp_MBP6766546

Reyranella_sp_TAJ32274
Reyranella_sp_TAJ82982

100 100 Proteobacteria_bacterium_MBS0540327
Proteobacteria_bacterium_MBS0548752

100 100 Enhydrobacter_sp_CC-CFT640_WP_147851288
Reyranella_sp_CPCC_100927_WP_146539655

76

72 Alphaproteobacteria_bacterium_CG11_big_fil_rev_8_21_14_0_20_39_49_PIR38145
Alphaproteobacteria_bacterium_MBL0318768

Alphaproteobacteria_bacterium_HCR85867

75

100 100

66 63

93 87

53 62

98 91 Sneathiella_sp_MBL4739717
Sneathiella_chinensis_WP_169562010

Sneathiella_aquimaris_WP_169544170
82 77 Sneathiella_sp_MBO6826987

Sneathiella_sp_P13V-1_WP_193715533
99 97 Sneathiella_limimaris_WP_169566193

Sneathiella_glossodoripedis_WP_025896898
Sneathiella_sp_MAL78951

Alphaproteobacteria_bacterium_TAE82063
52 Alphaproteobacteria_bacterium_MBT6442048

Alphaproteobacteria_bacterium_MBP6986500
Alphaproteobacteria_bacterium_MBL6934779

78 Tistrella_mobilis_WP_014746519
Rhodospirillales_bacterium_MBL8706004

90 Defluviicoccus_sp_QLH38799
81 Telmatospirillum_sp_J64-1_WP_142849600

Rhodospirillaceae_bacterium_HIJ38188

76

100 100
Thalassospira_profundimaris_WP_114114078

60 57 Thalassospira_povalilytica_MCC4241706
70 Thalassospira_sp_MAL39082

Thalassospira_WP_068519922
Alphaproteobacteria_bacterium_CG11_big_fil_rev_8_21_14_0_20_44_7_PIR31805

68

97 97

99 97

99 97

86 64

100 71

64
Candidatus_Pelagibacter_ubique_WP_075533682

69
Candidatus_Pelagibacter_sp_TMED153_RPH02845

99 84

100 97 Pelagibacterales_bacterium_SAG-MED28_MBD1146893
Pelagibacterales_bacterium_SAG-MED41_MBD1138397

93 95 Pelagibacterales_bacterium_MED-G43_PDH20932
Pelagibacteraceae_bacterium_MAC45082

Flavobacteriales_bacterium_MAT79286
Candidatus_Marinimicrobia_bacterium_MAV64839

Candidatus_Marinimicrobia_bacterium_MAV77250

100 100

73 56 Candidatus_Pelagibacter_sp_MAH52434
Candidatus_Pelagibacter_ubique_WP_075534421

87 85

100 100 Pelagibacteraceae_bacterium_GOM-A2_OCW75596
71 84 Pelagibacteraceae_bacterium_GOM-A4_OCW83227

Pelagibacteraceae_bacterium_GOM-A1_OCW76651

100 97

100 100 Candidatus_Pelagibacter_ubique_WP_089698269
Candidatus_Pelagibacter_sp_RS40_WP_085069224

Proteobacteria_bacterium_NDA21980
100 100 alpha_proteobacterium_HIMB114_EMH80824

Flavobacteriales_bacterium_MBU28210

61

100 100

100 100 Blastocystis_sp_subtype_4_XP_014528050
EP00503 Blastocystis sp subtype4 XP 014528050 1

EP00504 Blastocystis sp subtype7 XP 012895440 1

97

100 100

82 56

99 85

99 98 EP00038 Savillea parva m 15397
EP00389 Voromonas pontica GDKH01017742 1 p1

100 96 EP00556 Chaetoceros neogracilis CAMPEP 0195476956
EP00589 Leptocylindrus danicus CAMPEP 0116019938

EP00353 Schmidingerella taraikaensis CAMPEP 0185593730
EP00388 Colpodella angusta GDKJ01017268 1 p1

62

98 88 EP00611 Tribonema gayanum TRINITY DN2751 c0 g1 i3 p1
100 100 EP00614 Pseudopedinella elastica CAMPEP 0181258870

EP00614 Pseudopedinella elastica CAMPEP 0181279492

100 100

97 50

56

87

PQP34996 Desulfobacteraceae

100 100

73 MBW2711423 Deltaproteobacteria
NQT68017 Desulfobacteraceae

100 99

63 RZB35841 Desulfobacteraceae
MBW1727359 Deltaproteobacteria

MBW1963371 Deltaproteobacteria
60 WP 054700686 Desulfosarcina cetonica

WP 011700344 Syntrophobacter fumaroxidans

100 100

100 100 MBW2705269 Deltaproteobacteria
MBW2443416 Deltaproteobacteria

MBW2449862 Deltaproteobacteria

97 91

100 100

93 64 WP 024333310 Desulfotignum balticum
WP 006967796 Desulfotignum phosphitoxidans

MBG0779615 Desulfotignum balticum
HCY84146 Desulfobacteraceae

100 100

98 69 Holosporaceae_bacterium_Namur_MBA8667515
Candidatus_Jidaibacter_acanthamoeba_WP_039456856

endosymbiont_of_Acanthamoeba_sp_UWC8_WP_038537790
100 100 EP00461 Guttulinopsis vulgaris UN00077

EP00461 Guttulinopsis vulgaris UN01063
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100 96

96 86

90 84

100 98

75

78 Gammaproteobacteria_bacterium_2W06_PYZ99304
Paenibacillus_sp_MBM6386399

98 64

63

86 66

84 73

95

75 Blattamonas_nauphoetae_BlNa150
Blattamonas_nauphoetae_BlNa11325

70 56

73 76

94 63

86 72 Monocercomonoides_exilis_MONOS_15421
Monocercomonoides_exilis_MONOS_16425
Monocercomonoides_exilis_MONOS_16144

Monocercomonoides_exilis_MONOS_1078
Streblomastix_strix_Streblo_st21319

Blattamonas_nauphoetae_BlNa22851
Paratrimastix_pyriformis_PaPyr1232

Monocercomonoides_exilis_MONOS_11879

100 90

100 90 Pedobacter_sp_RZM26757
88 86 Asgard_group_archaeon_MCP8716167

Asgard_group_archaeon_MCP8717217
archaeon_RYY33641

archaeon_MBT3642349

100 88 archaeon_MCQ2821343
73 51 archaeon_MCQ2818176

bacterium_MBQ4208978

83 57

99 74

96 73

100 97 Blattamonas_nauphoetae_BlNa7789
Blattamonas_nauphoetae_BlNa6854

100 96 Monocercomonoides_exilis_MONOS_6232
Monocercomonoides_exilis_MONOS_8817

100 99 Paratrimastix_pyriformis_PaPyr4891
Paratrimastix_pyriformis_PaPyr11867

Monocercomonoides_exilis_MONOS_1924
Blattamonas_nauphoetae_BlNa11467

archaeon_RYG55253

100 100

100 100 archaeon_MCQ2818560
archaeon_MCQ2815906

Bacilli_bacterium_MBO6195405

58

59

69

73

96 76

88 83

100 98

Patella_vulgata_XP_050418554

75 56

100 100

100 100 Dermacentor_silvarum_XP_049517565
Dermacentor_silvarum_XP_037562318
Ixodes_scapularis_EEC10355

Schistocerca_cancellata_XP_049783527
Salpingoeca_rosetta_XP_004998140

100 93

87 81

100 100 Candidatus_Bathyarchaeota_archaeon_MBE3041530
100 100 Brevundimonas_sp_ASV9_WP_233156845

Pedobacter_sp_ASV2_WP_199159287
Asgard_group_archaeon_MCP8717773
Cytophagaceae_bacterium_RYF34204

88

91

100 100

84 81 Thalassiosira_oceanica_EJK69140
94 73 Nitzschia_inconspicua_KAG7353357

Fistulifera_solaris_GAX18883
Chaetoceros_tenuissimus_GFH62154

archaeon_RYH09131
92 79 Plasmodiophora_brassicae_CEP01133

Plasmodiophora_brassicae_CEO95260

100

91

100 100 Salmonella_enterica_MCD3047588
Salmonella_enterica_WP_231230448

100 100 Amoeboaphelidium_protococcarum_KAI3643763
Amoeboaphelidium_protococcarum_KAI3641260

100 100 Coemansia_sp_RSA_1694_KAJ2626627
Coemansia_sp_RSA_2681_KAJ2335265

Candidatus_Scalindua_sp_MCP4255857
100 100 archaeon_RYH14141

archaeon_RYH10478
archaeon_RYH32328

59

67

100 100

81 Ectobacillus_sp_SYSU_M60031_WP_254761354
Proteus_mirabilis_WP_250264299
Providencia_sp_PROV125_WP_272663990

Salpingoeca_rosetta_XP_004990367
100 90 Capsaspora_owczarzaki_ATCC_30864_XP_004363818

Vibrio_parahaemolyticus_WP_256432202
Pythium_oligandrum_TMW56397

53

82

88

89 61

100 94

Phytophthora_cactorum_KAG2811458
Phytophthora_cactorum_KAG4047764
Phytophthora_cactorum_KAG3214469
Phytophthora_cactorum_KAG3007711

79

84
Streblomastix_strix_Streblo_st36286

Phytophthora_ramorum_KAH7484876
Phytophthora_ramorum_KAH7507728
Phytophthora_fragariae_KAE8936340

70

65

Strigomonas_culicis_EPY20875

82 50

100 100

83 66 Leptomonas_pyrrhocoris_XP_015658315
Leptomonas_seymouri_KPI88201

98 84

61 51 Leishmania_braziliensis_MHOM/BR/75/M2904_XP_001568676
100 100 Leishmania_donovani_XP_003865161

Leishmania_donovani_TPP48161

100 89

100 100 Leishmania_orientalis_KAG5464599
Leishmania_enriettii_KAG5465339
Leishmania_martiniquensis_KAG5463868

100 84

100 85

Trypanosoma_rangeli_XP_029241876

100 85

100 100 Trypanosoma_cruzi_XP_804410
Trypanosoma_cruzi_PWU98532
Trypanosoma_cruzi_PWU83344

100 98 Trypanosoma_brucei_brucei_TREU927_XP_847594
Trypanosoma_brucei_gambiense_DAL972_XP_011776125

96 70

100 100 Leishmania_braziliensis_MHOM/BR/75/M2904_XP_001567073
Leishmania_panamensis_XP_010701445

100 100 Trypanosoma_brucei_gambiense_DAL972_XP_011773080
Trypanosoma_brucei_equiperdum_RHW72793

90 Chrysochromulina_tobinii_KOO27473
Nitzschia_inconspicua_KAG7369108

Acanthamoeba_castellanii_str_Neff_XP_004347786

65

79 55

82

68

91 73

100 100 Diacronema_lutheri_KAG8463571
Diacronema_lutheri_KAG8460572

94 86

100 96 archaeon_RYH28773
archaeon_RYG68945

archaeon_RYG63146
Sphaeroforma_arctica_JP610_XP_014156228

63

96

97

98

61

100 100 Hortaea_werneckii_KAI7625694
Hortaea_werneckii_RMY86933
Coniochaeta_pulveracea_RKU40132

Morchella_importuna_XP_045968296
67 Asgard_group_archaeon_MCP8717282

Lacticaseibacillus_paracasei_WP_272523171
99 96 Amoeboaphelidium_occidentale_KAI3661394

Amoeboaphelidium_protococcarum_KAI3637724
Fonticula_alba_XP_009493953

Candidatus_Bathyarchaeota_archaeon_MBE3047775
Fonticula_alba_XP_009497690

62

100 96

91 81

100 98

91 93

Chara_braunii_GBG64486

97 94

100 99 Sphagnum_fallax_KAH8931733
Ceratodon_purpureus_KAG0585868

99 91 Marchantia_polymorpha_PTQ43268
100 100 Marchantia_polymorpha_PTQ45372

Marchantia_paleacea_KAG6554569
Klebsormidium_nitens_GAQ84205

Coccomyxa_sp_Obi_BDA50337
Micromonas_commoda_XP_002507419

Diacronema_lutheri_KAG8461233

61

74

57

86

71 67

100 100 Paratrimastix_pyriformis_PaPyr3292
Gene_8972_gnl_Trimastix_marina_PCT_2759

Gene_9355_gnl_Trimastix_marina_PCT_2896
Paratrimastix_pyriformis_PaPyr4077

Gene_11215_gnl_Trimastix_marina_PCT_3484

56

71

64

83

61 81

100 99 Aduncisulcus_paluster_GKT35316
Aduncisulcus_paluster_GKT36198

Aduncisulcus_paluster_GKT37130
Aduncisulcus_paluster_GKT32713

100 97

100 100 Spironucleus_salmonicida_KAH0575289
Spironucleus_salmonicida_KAH0577111

Giardia_muris_TNJ30684
Carpediemonas_membranifera_KAG9390254

100 100

85 55 Entamoeba_dispar_SAW760_XP_001737867
Entamoeba_nuttalli_P19_XP_008856583
Entamoeba_histolytica_HM-1IMSS_XP_649987

Carpediemonas_membranifera_KAG9391319

75

89 71

85 62

97 75 Perkinsus_marinus_ATCC_50983_XP_002784189
Polarella_glacialis_CAE8642442

100 94

64 50

92 85

80 archaeon_RYH28750
bacterium_MBV5332583

archaeon_RYH30908
Synechococcus_sp_TMED187_OUW45757

archaeon_RYH28986
Hondaea_fermentalgiana_GBG31786

100 100 Blastocystis_hominis_XP_012897178
Blastocystis_sp_subtype_4_XP_014530195

83

69 50 Gene_10458_gnl_Trimastix_marina_PCT_3244
Gene_12552_gnl_Trimastix_marina_PCT_3964

Gene_3026_gnl_Trimastix_marina_PCT_997

80

93 55

93 59

100 85

100 97 Monocercomonoides_exilis_MONOS_1857
Monocercomonoides_exilis_MONOS_202

91

71

99 96

100 99 Monocercomonoides_exilis_MONOS_9297
Monocercomonoides_exilis_MONOS_7563
Monocercomonoides_exilis_MONOS_2985

100 86 Blattamonas_nauphoetae_BlNa17367
Blattamonas_nauphoetae_BlNa3942

98 95 Blattamonas_nauphoetae_BlNa17814
100 100 Blattamonas_nauphoetae_BlNa7026

Blattamonas_nauphoetae_BlNa3060
Monocercomonoides_exilis_MONOS_5530

88 63

79

100 99

100 100 Blattamonas_nauphoetae_BlNa543
Blattamonas_nauphoetae_BlNa328

Monocercomonoides_exilis_MONOS_9389

100 100

100 100 Blattamonas_nauphoetae_BlNa15472
Blattamonas_nauphoetae_BlNa14113

Monocercomonoides_exilis_MONOS_6409
97 94 Monocercomonoides_exilis_MONOS_6788

Blattamonas_nauphoetae_BlNa6404

86

100 98

100 100 Monocercomonoides_exilis_MONOS_3574
Monocercomonoides_exilis_MONOS_8037

99 91 Monocercomonoides_exilis_MONOS_10826
Monocercomonoides_exilis_MONOS_8282

Blattamonas_nauphoetae_BlNa5887
Paratrimastix_pyriformis_PaPyr2274
Paratrimastix_pyriformis_PaPyr3020

Streblomastix_strix_Streblo_st36285
Gene_9458_gnl_Trimastix_marina_PCT_2932

Monocercomonoides_exilis_MONOS_9839
Rhodopirellula_sp_TMED283_OUX49450

99 71

100 93

92

100 100 Symbiodinium_necroappetens_CAE7670739
Symbiodinium_microadriaticum_OLP97559

archaeon_RYH30910
Symbiodinium_sp_CCMP2592_CAE7647077

Blastocystis_sp_subtype_4_XP_014529323

100 94

100 100 Anaeramoeba_flamelloides_KAJ6244901
100 100 Anaeramoeba_flamelloides_KAJ6251573

Anaeramoeba_flamelloides_KAJ3436942
100 100 Anaeramoeba_flamelloides_KAJ3431435

Anaeramoeba_flamelloides_KAJ6231543

100 100

84 77 Anaeramoeba_flamelloides_KAJ3432891
Anaeramoeba_flamelloides_KAJ6246869

99 89 Anaeramoeba_flamelloides_KAJ3439479
Anaeramoeba_flamelloides_KAJ6248789

98 77 Anaeramoeba_ignava_KAJ5072088
Anaeramoeba_ignava_KAJ5079439

100 100

97 100 Anaeramoeba_flamelloides_KAJ3443051
Anaeramoeba_flamelloides_KAJ6229550

100 95 Anaeramoeba_flamelloides_KAJ3442996
Anaeramoeba_flamelloides_KAJ6233057

71

100 98 Asgard_group_archaeon_MCP8719707
Candidatus_Bathyarchaeota_archaeon_MBE3042682

83 51 Anaeramoeba_flamelloides_KAJ3452901
Anaeramoeba_flamelloides_KAJ6237192

92 64 Anaeramoeba_flamelloides_KAJ3447497
Anaeramoeba_flamelloides_KAJ6237342

94 88

97 64

54

94 82 Desulfurococcales_archaeon_HIQ03652
Desulfurococcales_archaeon_ex4484_217_2_OYT56749

Archaeoglobaceae_archaeon_HID43369
97 99 Archaeoglobus_profundus_HIP63331

Archaeoglobus_profundus_HIP58294
Thermococci_archaeon_RLF90853

92 91 Kocuria_palustris_MCH0630050
Asgard_group_archaeon_MCP8719590
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71

89

87

72

68

53

55

67

87

74

97 69

80 67

Rozella_allomycis_CSF55_EPZ32735

79

73

100 99

100 100 Amoeboaphelidium_protococcarum_KAI3633511
Amoeboaphelidium_protococcarum_KAI3643243
Amoeboaphelidium_occidentale_KAI3659169

Catenaria_anguillulae_PL171_ORZ33107

100 100

100 100 Rhizophlyctis_rosea_KAJ3044934
Rhizophlyctis_rosea_KAJ3047837

100 100 Spizellomyces_sp_palustris_TPX65108
Phlyctochytrium_arcticum_KAI9090192

Fonticula_alba_XP_009496362

75

Capsaspora_owczarzaki_ATCC_30864_XP_004363972

100 99

100 98

67 67

64 52

100 99

100 100 Labeo_rohita_RXN35460
Cyprinus_carpio_XP_042574395

Triplophysa_tibetana_KAA0706118
Erpetoichthys_calabaricus_XP_028679491

Silurus_asotus_KAI5613804
Esox_lucius_XP_028974898

99 90 Asterias_rubens_XP_033634206
Candidatus_Methanofishera_endochildressiae_NYT46935

74

100 99 Monosiga_brevicollis_MX1_XP_001744662
Salpingoeca_rosetta_XP_004990533

Coelomomyces_lativittatus_KAJ1510665
Capsaspora_owczarzaki_ATCC_30864_XP_004347640

90 74

100 100

94 67

100 99 Acytostelium_subglobosum_LB1_XP_012759233
Acytostelium_subglobosum_LB1_XP_012757685

Cavenderia_fasciculata_XP_004350030
Tieghemostelium_lacteum_KYQ91635

91 84 Planoprotostelium_fungivorum_PRP86207
Pelomyxa_schiedti_KAH3758480

74 57

100 99

96 100

100 100 Histomonas_meleagridis_KAH0789400
Histomonas_meleagridis_KAH0791662

Tritrichomonas_foetus_OHT03756
86 79 Trichomonas_vaginalis_G3_XP_001309538

Trichomonas_vaginalis_G3_XP_001308490

100 96

93 64

58 52

100 100

100 100 Anaeramoeba_flamelloides_KAJ6250881
Anaeramoeba_flamelloides_KAJ3450108

100 100

100 100 Anaeramoeba_flamelloides_KAJ3447974
Anaeramoeba_flamelloides_KAJ6243468

100 100 Anaeramoeba_flamelloides_KAJ3440841
Anaeramoeba_flamelloides_KAJ6243417

100 100

62 Anaeramoeba_flamelloides_KAJ6252211
Anaeramoeba_flamelloides_KAJ3444975

Anaeramoeba_flamelloides_KAJ3444180

100 100

100 98

100 100

100 100 Anaeramoeba_flamelloides_KAJ3438227
Anaeramoeba_flamelloides_KAJ6233862
Anaeramoeba_flamelloides_KAJ3428598
Anaeramoeba_flamelloides_KAJ3436922

100 100 Anaeramoeba_flamelloides_KAJ3445544
Anaeramoeba_flamelloides_KAJ6242954

78 74

100 97 Anaeramoeba_ignava_KAJ5078075
Anaeramoeba_ignava_KAJ5070922

Anaeramoeba_ignava_KAJ5072438

89

55

100 100 Naegleria_gruberi_XP_002681381
99 97 Naegleria_lovaniensis_XP_044550916

Naegleria_fowleri_XP_044569300
Bodo_saltans_CUI14409

100 100

86

76 58 Trypanosoma_grayi_XP_009312186
100 89 Trypanosoma_theileri_XP_028878245

Trypanosoma_melophagium_KAH9597562
100 100 Trypanosoma_conorhini_XP_029225990

Trypanosoma_rangeli_XP_029234390
100 100 Trypanosoma_brucei_gambiense_DAL972_XP_011777234

Trypanosoma_brucei_brucei_TREU927_XP_822311
Tritrichomonas_foetus_OHS99394

84

68

53

84

58

95

80

59

100

100

65

58
Streblomastix_strix_st26948

84

83 Streblomastix_strix_st8811
Streblomastix_strix_st24749

Streblomastix_strix_st11210
99 90 Streblomastix_strix_st3854

Streblomastix_strix_st26382
Streblomastix_strix_st31595

Streblomastix_strix_st19948
Monocercomonoides_exilis_KAH7824611

100 87

74

100 100

99 62 Monocercomonoides_exilis_KAH7821011
Monocercomonoides_exilis_KAH7818166

Monocercomonoides_exilis_KAH7823496
Monocercomonoides_exilis_KAH7827924

100 100 Monocercomonoides_exilis_KAH7823925
Monocercomonoides_exilis_KAH7831326

Blattamonas_nauphoetae_BlNa15404
Blattamonas_nauphoetae_BlNa17672

100 88

98 59

98 60

82 80

100 100

100 100

96 79

76 65

100 100 Streblomastix_strix_st8727
86 84 Streblomastix_strix_st44423

Streblomastix_strix_st13066

68 51 Streblomastix_strix_st15303
71 54 Streblomastix_strix_st15415

Streblomastix_strix_st20338
Streblomastix_strix_st45441

89 71

89 53

64 65 Streblomastix_strix_st36559
Streblomastix_strix_st10095

54 Streblomastix_strix_st3671
Streblomastix_strix_st54752

Streblomastix_strix_st28623
Streblomastix_strix_st2094

Streblomastix_strix_st15123

100 99

100 100 Streblomastix_strix_st34828
Streblomastix_strix_st34827

Streblomastix_strix_st29605
Streblomastix_strix_st42891

72 64 Monocercomonoides_exilis_KAH7825053
100 100 Monocercomonoides_exilis_KAH7823994

Monocercomonoides_exilis_KAH7825779
Blattamonas_nauphoetae_BlNa11508

53

100 91 Monocercomonoides_exilis_KAH7816474
100 100 Blattamonas_nauphoetae_BlNa1130

Blattamonas_nauphoetae_BlNa9816
Monocercomonoides_exilis_KAH7819753

56

91 77

99 96
Providencia_sp_PROV017_WP_272671441

100 100

99 97 Cytophagaceae_bacterium_RYF44062
Candidatus_Bathyarchaeota_archaeon_MBE3048521

Asgard_group_archaeon_MCP8719857
100 100 Dictyostelium_discoideum_AX4_XP_636594

Gene8131gnlTrimastix_marina_PCT2490g8131m8131
Muribaculaceae_bacterium_MBO5444823

74 Gene12179gnlTrimastix_marina_PCT3823g12179m12179
Paratrimastix_pyriformis_KAJ4455384

100 100 Gene11293gnlTrimastix_marina_PCT3504g11293m11293
Gene2119gnlTrimastix_marina_PCT719g2119m2119

100 87

100 100 Kipferlia_bialata_GIQ84722
Kipferlia_bialata_GIQ80153

Carpediemonas_membranifera_KAG9394300

82

67

100 100

100 98

99 85

100 100
Macleaya_cordata_OVA00585

100 100

64 63 Papaver_californicum_KAI3994819
Papaver_californicum_KAI3937010
Papaver_bracteatum_KAI3846752

Chara_braunii_GBG82360
Klebsormidium_nitens_GAQ83028

Pycnococcus_provasolii_GHP06442

67

100 94 Chrysochromulina_tobinii_KOO32464
Diacronema_lutheri_KAG8457828

77 71

100 100
Thraustotheca_clavata_OQS06453

100 100
Phytophthora_capsici_KAG1693828

100 89 Phytophthora_parasitica_P10297_ETP52373
65 Phytophthora_parasitica_P1976_ETO83324

Phytophthora_parasitica_ETL47813
Achlya_hypogyna_OQR99265

100 Diacronema_lutheri_KAG8468600
Diacronema_lutheri_KAG8469178

65

100 92

61 70

97 91 Plasmodiophora_brassicae_CEO94956
100 100 Plasmodiophora_brassicae_SPQ93849

Plasmodiophora_brassicae_CEP00664
Reticulomyxa_filosa_ETO30919

Reticulomyxa_filosa_ETO30783
Cryptophyta_sp_CCMP2293_KAJ1469240

100 100

100 100 Naegleria_fowleri_XP_044563679
Naegleria_lovaniensis_XP_044548153

Naegleria_gruberi_XP_002670310

97 89

86 65

77

85 64

Symbiodinium_microadriaticum_CAE7456067

50

80 68

72 archaeon_RYH28559
Ochromonadaceae_sp_CCMP2298_KAJ1423001

Ochromonadaceae_sp_CCMP2298_KAJ1438281
archaeon_RYH28560

archaeon_RYH28558
Ectocarpus_siliculosus_CBJ31098

Pelagomonas_calceolata_CAH0372070

99 99

98 98 Tribonema_minus_KAG5187651
Ectocarpus_siliculosus_CBN80036

Ectocarpus_sp_CCAP_1310/34_CAB1103439
archaeon_RYG66411

67

100 100

96 90 Guillardia_theta_CCMP2712_XP_005835103
Guillardia_theta_CCMP2712_XP_005835119

Cryptophyta_sp_CCMP2293_KAJ1492672
Cafeteria_roenbergensis_KAA0168889

86 Symbiodinium_sp_CCMP2592_CAE7812785
Ketobacter_sp_MCP5014152

53

94 85 Halteria_grandinella_TNV85019
Stylonychia_lemnae_CDW80041

100 100 Vitrella_brassicaformis_CCMP3155_CEL99652
Vitrella_brassicaformis_CCMP3155_CEM25775

50

88 83 Blepharisma_stoltei_CAG9318805
Stentor_coeruleus_OMJ96352

87 52 PVC_group_bacterium_MCP4649558
Paramecium_pentaurelia_CAD8188956

100 100

Bacilli_bacterium_MBR4618768

64
Clostridia_bacterium_MBP3801288

PVC_group_bacterium_MCP4649557
Clostridia_bacterium_MBO6243726

archaeon_MCQ2820462

H) CTL



61

100 100

91 94

100 100 Anaeramoeba_flamelloides_KAJ6245170
Anaeramoeba_flamelloides_KAJ3424730

97 87

100 100

100 100 Anaeramoeba_flamelloides_KAJ3445465
Anaeramoeba_flamelloides_KAJ6243031

100 100 Anaeramoeba_flamelloides_KAJ6237318
Anaeramoeba_flamelloides_KAJ3447525

100 100

69 79

100 97

100 100 Anaeramoeba_flamelloides_KAJ6226433
Anaeramoeba_flamelloides_KAJ3429223

99 93 Anaeramoeba_flamelloides_KAJ6238762
Anaeramoeba_flamelloides_KAJ3431687

100 100 Anaeramoeba_flamelloides_KAJ6252715
Anaeramoeba_flamelloides_KAJ3452008

100 100 Anaeramoeba_flamelloides_KAJ3428398
Anaeramoeba_flamelloides_KAJ6227207

Anaeramoeba_ignava_KAJ5075037

100 98

100 100 Stylonychia_lemnae_CDW83406
Halteria_grandinella_TNV79580

Blepharisma_stoltei_CAG9327515

93

100

100

95 BBlNa17414_Blattamonas_nauphoetae
100 100 BlNa15308_Blattamonas_nauphoetae

BlNa1128_Blattamonas_nauphoetae
100 100 BlNa14659_Blattamonas_nauphoetae

BlNa12969_Blattamonas_nauphoetae

57

73 68

99 93 Monocercomonoides_exilis_KAH7821944
Monocercomonoides_exilis_KAH7824432

95 90 Monocercomonoides_exilis_KAH7816159
Monocercomonoides_exilis_KAH7827833

Streblomastix_strix_KAA6384036
99 95 Paratrimastix_pyriformis_KAJ4460999

Gene_8314_gnl_Trimastix_PCT_2550_Trimastix_marina

68

57 56

Planoprotostelium_fungivorum_PRP89514

57

97 88

Acanthamoeba_castellanii_str_Neff_XP_004346040

100 100

68 58 Dictyostelium_discoideum_AX4_XP_639074
Dictyostelium_purpureum_XP_003292660

78

59 59 Tieghemostelium_lacteum_KYQ93369
Polysphondylium_violaceum_KAF2070178

Heterostelium_album_PN500_XP_020430174
Thecamonas_trahens_ATCC_50062_XP_013755438

100 100 Pelomyxa_schiedti_KAH3767268
Pelomyxa_schiedti_KAH3757912

79
Aduncisulcus_paluster_GKT35981

84 55

100 100 Giardia_intestinalis_assemblage_B_KWX14159
Giardia_muris_TNJ27990

Kipferlia_bialata_GIQ83789
Histomonas_meleagridis_KAH0789874

63

100 100

100 100

74 64

91 78

99 95 Parasteatoda_tepidariorum_XP_015928696
Limulus_polyphemus_XP_013781798

91 72

100 100 Procambarus_clarkii_XP_045624601
Homarus_americanus_XP_042243599

88 89 Anopheles_merus_XP_041781870
Nezara_viridula_CAH1398750

82 68

100 100 Lerista_edwardsae_KAJ6659786
Orcinus_orca_XP_033282550

Branchiostoma_floridae_XP_035695645
Asterias_rubens_XP_033631144

Capsaspora_owczarzaki_ATCC_30864_XP_004365054

67

100

60

69

73

58 Trebouxia_sp_A1-2_KAA6419724
87 80 Raphidocelis_subcapitata_GBF92148

Ostreobium_quekettii_CAD7695186
Helicosporidium_sp_ATCC_50920_KDD75636

61 Chloropicon_primus_QDZ21068
Picochlorum_sp_BPE23_KAI8112289

Chloropicon_primus_QDZ21129

98 97

100 100 Klebsormidium_nitens_GAQ77564
Klebsormidium_nitens_GAQ77565

100 100

100 100

99 97

54

99 90 Trifolium_pratense_XP_045828660
Pisum_sativum_XP_050886394

Pisum_sativum_XP_050901241
Mucuna_pruriens_RDX81764

100 100 Gossypium_darwinii_TYG90230
Gossypium_australe_KAA3462612

89 72

99 100 Cinnamomum_micranthum_f_kanehirae_RWR72429
Amborella_trichopoda_ERN03732

Tanacetum_cinerariifolium_GEW75546
Porphyridium_purpureum_KAA8498773

100 100

100 100 Perkinsus_marinus_ATCC_50983_XP_002774579
Perkinsus_marinus_ATCC_50983_XP_002778127

91 91
Aphanomyces_astaci_XP_009824764

100 100

79 Amoeboaphelidium_protococcarum_KAI3647040
Amoeboaphelidium_protococcarum_KAI3646682
Amoeboaphelidium_protococcarum_KAI3641282

100 100 Plasmodiophora_brassicae_CEP02894
Plasmodiophora_brassicae_SPQ94999

100 100 Carpediemonas_membranifera_KAG9397470
Carpediemonas_membranifera_KAG9395316

100 98

100 100

100 100

100 100 Naegleria_lovaniensis_XP_044550248
Naegleria_fowleri_XP_044562214
Naegleria_gruberi_XP_002673797

100 100 Naegleria_lovaniensis_XP_044556125
Naegleria_gruberi_XP_002676636

100 100

96 86

78 Naegleria_lovaniensis_XP_044550548
Naegleria_fowleri_CAG4708411

Naegleria_fowleri_XP_044560597
Naegleria_gruberi_XP_002674222

53

69 Guillardia_theta_CCMP2712_XP_005831207
Cafeteria_roenbergensis_KAA0154571

100 100

100 99 Porcisia_hertigi_KAG5509145
100 100 Trypanosoma_cruzi_KAF5222213

Trypanosoma_cruzi_RNC37465

100 100 Angomonas_deanei_EPY32482
100 99 Leptomonas_seymouri_KPI85006

Leptomonas_pyrrhocoris_XP_015655420

100 100

81

71

97 52

100 98

100 100

96 93 Triplophysa_rosa_KAI7814089
Danionella_translucida_TRY90509

Clupea_harengus_XP_031440983
67 Trichoplax_adhaerens_XP_002117363

Mytilus_californianus_XP_052106846
95 76 Capsaspora_owczarzaki_ATCC_30864_XP_004363728

Monosiga_brevicollis_MX1_XP_001749400

100 100

100 100 Phytophthora_kernoviae_RLN50435
Phytophthora_boehmeriae_KAG7398327
Pythium_brassicae_nom_inval_TYZ61647

99 72 Nannochloropsis_salina_CCMP1776_TFJ85322
Ectocarpus_sp_CCAP_1310/34_CAB1117158

94 77

55 61

79

100 100

99 91

95 77 Benjaminiella_poitrasii_KAI9480974
Cokeromyces_recurvatus_XP_051386473

58 Mucor_circinelloides_1006PhL_EPB92713
Pilaira_anomala_KAI9354434

100 100 Lichtheimia_corymbifera_JMRCFSU9682_CDH49480
Dichotomocladium_elegans_KAI9315508

Hesseltinella_vesiculosa_ORX53550
Diversispora_epigaea_RHZ77343

Thamnocephalis_sphaerospora_RKP05012
100 100 Lophiotrema_nucula_KAF2107164

Polyplosphaeria_fusca_KAF2735995

I) ENT



100

76

100

100

59

100 Streblomastix_strix_KAA6372005
Streblomastix_strix_KAA6364482

Monocercomonoides_exilis_KAH7827932
BlNa12538_Blattamonas_nauphoetae

Paratrimastix_pyriformis_KAJ4460846

71 57

90 82

100 100

57
Tritrichomonas_foetus_OHT08782

66 Trichomonas_vaginalis_G3_XP_001582114
99 99 Tritrichomonas_foetus_OHT05140

Tritrichomonas_foetus_OHT00518

100 100

79 Tritrichomonas_foetus_OHT06516
70 Tritrichomonas_foetus_OHT13626

Histomonas_meleagridis_KAH0789544
Trichomonas_vaginalis_G3_XP_001326129

98 93

68 59

100 100

100 100

100 100 Anaeramoeba_flamelloides_KAJ6237372
100 100 Anaeramoeba_flamelloides_KAJ3447471

Anaeramoeba_flamelloides_KAJ6237373
100 100 Anaeramoeba_flamelloides_KAJ6234055

Anaeramoeba_flamelloides_KAJ3450633

100 100 Anaeramoeba_flamelloides_KAJ6255496
75 Anaeramoeba_flamelloides_KAJ6241987

Anaeramoeba_flamelloides_KAJ6244218
Anaeramoeba_ignava_KAJ5069682

Anaeramoeba_ignava_KAJ5069633
Capsaspora_owczarzaki_ATCC_30864_XP_004346752

Carpediemonas_membranifera_KAG9393054

100 93

63

100 83

100 99

99 86

85 80

100 100 Streblomastix_strix_KAA6358262
Streblomastix_strix_KAA6398579

100 100 BlNa16089_Blattamonas_nauphoetae
BlNa19774_Blattamonas_nauphoetae

81 50 Streblomastix_strix_KAA6392715
Monocercomonoides_exilis_KAH7830470

100 100 BlNa5449_Blattamonas_nauphoetae
BlNa11846_Blattamonas_nauphoetae

50

100 100 Streblomastix_strix_KAA6357494
Streblomastix_strix_KAA6396768

100 100

100 100 BlNa9617_Blattamonas_nauphoetae
BlNa12060_Blattamonas_nauphoetae

100 100 BlNa12567_Blattamonas_nauphoetae
BlNa20430_Blattamonas_nauphoetae

88 56

90

74 70 Monocercomonoides_exilis_KAH7815778
97 81 Monocercomonoides_exilis_KAH7815777

Monocercomonoides_exilis_KAH7827987
Monocercomonoides_exilis_KAH7830246

87

Streblomastix_strix_KAA6404194

100 100

54 Streblomastix_strix_KAA6391442
76 73 Streblomastix_strix_KAA6397729

Streblomastix_strix_KAA6400247
Streblomastix_strix_KAA6367953

BlNa16002_Blattamonas_nauphoetae
100 99 Paratrimastix_pyriformis_KAJ4453647

Gene11277gnlTrimastix_PCT3501g11277m11277_Trimastix_marina

66

83 Carpediemonas_membranifera_KAG9394431
100 100 Bacillus_altitudinis_WP_113747337

uncultured_bacterium_EKD96051

100 100
Porphyridium_purpureum_KAA8492462

100 100

100 100 Gracilariopsis_chorda_PXF46192
Chondrus_crispus_XP_005714679

Porphyra_umbilicalis_OSX69238

63 56

77 72

100 95

100 100

99 97

100 100

100 100 Trichomonas_vaginalis_AAD37689
Trichomonas_vaginalis_G3_XP_001318829

Tritrichomonas_foetus_OHS95070
Trichomonas_vaginalis_G3_XP_001311486
Trichomonas_vaginalis_G3_XP_001330565

100 100

99 98

100 100 Trichomonas_vaginalis_AAD37686
Trichomonas_vaginalis_G3_XP_001324087

61 86

76 54

100 100 Tritrichomonas_foetus_OHT00021
Tritrichomonas_foetus_OHS94038

100 100 Trichomonas_vaginalis_G3_XP_001322394
Trichomonas_vaginalis_G3_XP_001319187

Trichomonas_vaginalis_G3_XP_001580915

100 100

95 98

57 Histomonas_meleagridis_KAH0789938
Tritrichomonas_foetus_OHT08930

Tritrichomonas_foetus_OHT15009

100 98 Histomonas_meleagridis_KAH0789466
100 97 Tritrichomonas_foetus_OHT10805

Tritrichomonas_foetus_OHT06421

100 100

100 100 Anaeramoeba_flamelloides_KAJ6254067
Anaeramoeba_flamelloides_KAJ3429130

76 84

96 100 Anaeramoeba_ignava_KAJ5077855
Anaeramoeba_ignava_KAJ5067958

100 100

100 100 Anaeramoeba_flamelloides_KAJ6241825
Anaeramoeba_flamelloides_KAJ3434740

100 100 Anaeramoeba_flamelloides_KAJ3425192
Anaeramoeba_flamelloides_KAJ6239211

Fonticula_alba_XP_009496532

76

57

68

60 51

100 99

100 100

96 98

100 100 Trichomonas_vaginalis_AAD37687
Trichomonas_vaginalis_G3_XP_001583178
Tritrichomonas_foetus_OHT08713

98 93

59 51

97 93

50

93 69 Tritrichomonas_foetus_OHT15307
Trichomonas_vaginalis_G3_XP_001301939

Tritrichomonas_foetus_OHT07510
Histomonas_meleagridis_KAH0790977

Histomonas_meleagridis_KAH0795183
Histomonas_meleagridis_KAH0786412

100 100

100 99

100 100 Anaeramoeba_ignava_KAJ5072976
Anaeramoeba_ignava_KAJ5077251

Anaeramoeba_ignava_KAJ5066837

80 73

100 100

99 99

100 100

100 100 Anaeramoeba_flamelloides_KAJ3427292
Anaeramoeba_flamelloides_KAJ6242785
Anaeramoeba_flamelloides_KAJ3445333

100 100

100 100 Anaeramoeba_flamelloides_KAJ3451011
Anaeramoeba_flamelloides_KAJ6245375

100 100 Anaeramoeba_flamelloides_KAJ3424814
Anaeramoeba_flamelloides_KAJ6232833

100 100

99 92 Anaeramoeba_flamelloides_KAJ6232716
Anaeramoeba_flamelloides_KAJ3441843

100 100 Anaeramoeba_flamelloides_KAJ3432251
Anaeramoeba_flamelloides_KAJ6234783

100 100

100 100

100 100 Anaeramoeba_flamelloides_KAJ3450981
Anaeramoeba_flamelloides_KAJ6245364

100 100 Anaeramoeba_flamelloides_KAJ3424838
Anaeramoeba_flamelloides_KAJ6232856

100 100 Anaeramoeba_flamelloides_KAJ6239046
Anaeramoeba_flamelloides_KAJ3443970

54

100 100

100 100 Cavenderia_fasciculata_XP_004351317
Heterostelium_album_PN500_XP_020438252

81 87 Tieghemostelium_lacteum_KYR02985
Dictyostelium_purpureum_XP_003286303

Acanthamoeba_castellanii_str_Neff_XP_004338492

100 100
Anaeramoeba_ignava_KAJ5071640

100 100

100 100 Anaeramoeba_flamelloides_KAJ6232870
Anaeramoeba_flamelloides_KAJ3424853

100 100 Anaeramoeba_flamelloides_KAJ3434652
Anaeramoeba_flamelloides_KAJ6241740

Reticulomyxa_filosa_ETO34941

64

79

94

51

95 84

100 100 Nothophytophthora_sp_Chile5_RLN46338
Plasmopara_halstedii_XP_024585383

100 100 archaeon_RYH06679
Ochromonadaceae_sp_CCMP2298_KAJ1410249

67

52 Emiliania_huxleyi_CCMP1516_XP_005771301
Pseudomonadota_bacterium_RYZ92174

Hondaea_fermentalgiana_GBG27491
Emiliania_huxleyi_CCMP1516_XP_005764494

Nannochloropsis_gaditana_EWM26586
100 98 Cyanidioschyzon_merolae_strain_10D_XP_005538554

Gracilariopsis_chorda_PXF43518

79

81 53

100 100

100 100

99 100

100 100 Deltaproteobacteria_bacterium_MAD81572
Candidatus_Bathyarchaeota_archaeon_MBE3048632
Asgard_group_archaeon_MCP8717995

93 62 Actinomortierella_wolfii_KAG0232807
100 100 Coemansia_sp_RSA_1646_KAJ1668386

Coemansia_erecta_KAJ2856014

86 76

100 100

75

74

95 Meles_meles_XP_045834278
Panthera_leo_XP_042790604
Dipodomys_spectabilis_XP_042541767
Manis_pentadactyla_XP_036773278
Cervus_elaphus_XP_043748217

Sphaeroforma_arctica_JP610_XP_014158327
Fonticula_alba_XP_009494127

Acytostelium_subglobosum_LB1_XP_012749694

59

84

58

91 57

58 51

84 51

93 84

85 70

100 100 Pelagophyceae_sp_CCMP2097_KAJ1457414
Aureococcus_anophagefferens_XP_009040504

Nannochloropsis_salina_CCMP1776_TFJ83927
Ectocarpus_siliculosus_CBN79051

archaeon_RYY32880
archaeon_RYH31746

archaeon_RYH21786
91 88 Plasmodiophora_brassicae_CEO94468

Diacronema_lutheri_KAG8459807

98 95
Guillardia_theta_CCMP2712_XP_005839185

100 100
Lagenidium_giganteum_DBA01923

100 100 Aphanomyces_astaci_XP_009842043
100 100 Pythium_insidiosum_KAJ0407887

Pythium_insidiosum_KAJ0411751

66

100 100 Candidatus_Bathyarchaeota_archaeon_MBE3048066
59 bacterium_NJR31481

Kocuria_palustris_MCH0629119
100 100 Entamoeba_histolytica_GAT92883

Entamoeba_nuttalli_P19_XP_008855573

59

78

100 100

100 100 Monosiga_brevicollis_MX1_XP_001746014
Salpingoeca_rosetta_XP_004994583

Capsaspora_owczarzaki_ATCC_30864_XP_004365443

57

100 98

80 75

100 100

100 96

72 66 Terriglobus_roseus_MBE7181474
Escherichia_coli_WP_208094359

Candidatus_Bathyarchaeota_archaeon_MBE3044537

100 100

100 98 Kocuria_palustris_MCH0628459
Asgard_group_archaeon_MCP8716337
Asgard_group_archaeon_MCP8717740

100 100 Clavulina_sp_PMI_390_KAF8310990
100 100 Mycena_filopes_KAJ7176874

Lentinula_edodes_KAJ3888982
Paenibacillus_sp_MBM6387983

Microbacterium_hominis_MBZ6370438
Microbacterium_hominis_MBZ6370437

Salpingoeca_rosetta_XP_004997506

95

100 97

100 99

96 89 Sphagnum_fallax_KAH8934398
Klebsormidium_nitens_GAQ78243

100 100

100 100
Monoraphidium_neglectum_XP_013904330

92 98

100 100 Volvox_carteri_f_nagariensis_XP_002950896
Volvox_africanus_GIL66628
Chlamydomonas_eustigma_GAX81646

Coccomyxa_subellipsoidea_C-169_XP_005644016

100 100

100 100 Solanum_chilense_TMW89742
100 100 Mercurialis_annua_XP_050236678

Linum_tenue_CAI0379543
Klebsormidium_nitens_GAQ83484

100 100 Cryptophyta_sp_CCMP2293_KAJ1494801
Cryptophyta_sp_CCMP2293_KAJ1473304

Ostreobium_quekettii_CAD7702859

100 100

58

51

100 100

55 53

100 100 Streblomastix_strix_KAA6367076
Streblomastix_strix_KAA6401807

90 62

100 100 Streblomastix_strix_KAA6389783
Streblomastix_strix_KAA6389528

78 70 Streblomastix_strix_KAA6396357
Streblomastix_strix_KAA6389529

100 97
Monocercomonoides_exilis_KAH7820133

100 99

60 Monocercomonoides_exilis_KAH7829895
Monocercomonoides_exilis_KAH7825675
Monocercomonoides_exilis_KAH7830451

Paratrimastix_pyriformis_KAJ4458775
Gene8062gnlTrimastix_PCT2471g8062m8062_Trimastix_marina

Gene7480gnlTrimastix_PCT2288g7480m7480_Trimastix_marina

57

91

100 100

100 100 Ichthyophthirius_multifiliis_XP_004035688
Paramecium_sonneborni_CAD8052350

100 100

100 100

100 100

71 83 Clostridia_bacterium_MBP3801731
Clostridia_bacterium_MBR3720750
Acholeplasmatales_bacterium_MBR4495755

archaeon_MCQ2817285
archaeon_MCQ2816673

archaeon_MCQ2817766

92

84 81

74 Halteria_grandinella_TNV85906
100 100 Stentor_coeruleus_OMJ91339

Blepharisma_stoltei_CAG9326660
Stylonychia_lemnae_CDW74651

archaeon_MCQ2820018
Reticulomyxa_filosa_ETO24785

100 100

94 86

100 91 Tritrichomonas_foetus_OHT09943
Tritrichomonas_foetus_OHS95743

100 100 Trichomonas_vaginalis_G3_XP_001305083
Trichomonas_vaginalis_G3_XP_001318010

Tritrichomonas_foetus_OHT01368

100

100 87

83 83

78 52

100 100 Bacilli_bacterium_MBR3661628
Clostridia_bacterium_MBO6244553

Bdellovibrionales_bacterium_MCB0370622
100 98 Clostridia_bacterium_MBR3697876

archaeon_MCQ2818692
Sphingobacteriales_bacterium_RYE38088

64

83

55 61

100 100

100 100 Histomonas_meleagridis_KAH0800192
Histomonas_meleagridis_KAH0789062

Tritrichomonas_foetus_OHT04465
Anaeramoeba_ignava_KAJ5070218

78

95 96

100 100

100 100

100 100 Chlamydia_trachomatis_CQB88253
Asgard_group_archaeon_MCP8718745
Kocuria_palustris_MCH0629718

Deltaproteobacteria_bacterium_MAD87413
Amoeboaphelidium_protococcarum_KAI3630737

Galdieria_partita_GJQ11831

100 95

81 Kipferlia_bialata_GIQ86493
Giardia_lamblia_P15_EFO65439

100 100 Aduncisulcus_paluster_GKT27358
100 100 Aduncisulcus_paluster_GKT37011

Aduncisulcus_paluster_GKT37012

J) pATPase



54

63

76

72

64

70

75

63

55

100

97

89

50

93

73

100

100

92

90

65

98 Acidithiobacillus_WP_215880910
Acidithiobacillus_thiooxidans_WP_215891052
Acidithiobacillus_thiooxidans_WP_010641003

75 57 Acidithiobacillus_thiooxidans_WP_215887715
Acidithiobacillus_thiooxidans_WP_024893136
Acidithiobacillus_thiooxidans_WP_142088303
unclassified_Acidithiobacillus_WP_193650237

Acidithiobacillus_sp_RW2_WP_215882446

93 83

100 99

64

53

94 83

100 98

62 67

100 100 Acidithiobacillus_thiooxidans_WP_226826158
Acidithiobacillus_thiooxidans_MBU2812216

90 Acidithiobacillus_thiooxidans_WP_254892723
Acidithiobacillus_WP_024895141
Acidithiobacillus_thiooxidans_WP_142086323

Acidithiobacillus_WP_126604271
Acidithiobacillus_ferrooxidans_WP_215853598

98 100 Acidithiobacillus_ferrooxidans_WP_163058417
Acidithiobacillus_ferrooxidans_WP_215854922

99 100 Acidithiobacillus_WP_012537116
Acidithiobacillus_ferrooxidans_WP_215889565
Acidithiobacillus_ferrooxidans_WP_215875591

99 100

100 100

59 61 Acidiphilium_WP_007424295
Acidiphilium_sp_JA12-A1_WP_035187416
Acidiphilium_multivorum_WP_241419189
Acidiphilium_sp_PA_WP_265636390

Acidocella_facilis_WP_026439736

64

100 98

100 100
Methylopila_sp_Yamaguchi_WP_103119848

86 59

100 100 Methylopila_capsulata_WP_204951638
Methylopila_capsulata_WP_276512642
Methylopila_sp_73B_WP_020185570

60 Jiella_sonneratiae_WP_207349469
Aureimonas_endophytica_WP_188907996

100 100

Granulibacter_bethesdensis_WP_011631971
Granulibacter_bethesdensis_WP_025320564
Granulibacter_bethesdensis_WP_072548553
Granulibacter_bethesdensis_WP_072563267

Granulibacter_bethesdensis_WP_025286678
Granulibacter_bethesdensis_WP_025318950

98 76 Lichenihabitans_sp_PAMC28606_WP_227400072
Acidisphaera_sp_S103_WP_256367366

Lichenibacterium_ramalinae_RYB03695
Alphaproteobacteria_bacterium_MBU6443272

100 100

95 64

100 100

96

85

100 Methanomicrobiales_archaeon_HGW-Methanomicrobiales-2_PKL63236
Methanoculleus_sp_MCK9306162

63

50 Methanoculleus_sediminis_WP_048181057
Methanoculleus_thermophilus_WP_066955354

100 85

93 62 Methanoculleus_sp_Afa-1_WP_261597429
Methanoculleus_chikugoensis_WP_221056828

87 83 Methanoculleus_chikugoensis_WP_074370749
Methanomicrobiales_archaeon_NMA10921

Methanoculleus_sp_CWC-02_WP_250987504

100 99 Methanoculleus_sp_NQS74492
98 93 Methanoculleus_bourgensis_WP_074175144

Methanoculleus_bourgensis_NMA88472
100 100 Candidatus_Methanomassiliicoccus_intestinalis_WP_020448594

Candidatus_Methanomassiliicoccus_intestinalis_TQS82490

100 100

100 100 Methanoculleus_taiwanensis_WP_241648063
Methanoculleus_taiwanensis_RXE56589

91 62
Methanoculleus_sp_CWC-02_WP_250987239

96 86

96 84 Methanoculleus_sp_MBP7410918
Methanoculleus_sp_MBP7144810

Methanoculleus_chikugoensis_WP_221056591

62

93 55

100 100
Phormidesmis_priestleyi_WP_068819974

100 100 Planktothrix_mougeotii_WP_193869023
100 100 Planktothrix_pseudagardhii_WP_254172813

Planktothrix_tepida_WP_072718999
Vampirovibrio_sp_MCE3236140

Pusillimonas_sp_ANT_WB101_WP_149398974

72

87 65

100 100

77

52 Phycisphaerae_bacterium_NNM87519
Phycisphaerales_bacterium_NNM85016

Phycisphaerae_bacterium_NNM86885
Nevskia_soli_WP_180540517

Nitrospirae_bacterium_MCL5236718

55
Candidatus_Lokiarchaeota_archaeon_NHJ21345

100 99

100 100 Methanobacterium_lacus_WP_013644894
Methanobacterium_sp_MTK64949

100 100 Methanobacterium_WP_069583141
Methanobacterium_WP_048082903

79

100 100

75 90

100 100

69
Verrucomicrobiota_bacterium_PYJ59141

65 53
Verrucomicrobiota_bacterium_PYK19022

100 95

100 72 Verrucomicrobiota_bacterium_PYJ54206
Verrucomicrobiota_bacterium_PYJ32639
Verrucomicrobiota_bacterium_PYI59831

Verrucomicrobia_bacterium_13_2_20CM_55_10_OLA98181
Blastocatellia_bacterium_PWT81074

99 98 Acidobacteriia_bacterium_MBZ5630209
100 100 Acidobacteriota_bacterium_PYU24402

Acidobacteriota_bacterium_PYU34438
Acidobacteriia_bacterium_PWU12581

Chlamydiales_bacterium_MCC5832648

80

62

100 100 Metallosphaera_hakonensis_WP_205835772
Metallosphaera_hakonensis_WP_252896985
Deinococcus_aquiradiocola_WP_188963905
Coxiella_sp_in_g-proteobacteria_PHQ78651

97

77

100 68

85 85

88 86

86 88

100 100

62 59 Candidatus_Omnitrophica_bacterium_MBU0881425
85 Candidatus_Omnitrophica_bacterium_MBU1037948
Candidatus_Omnitrophica_bacterium_MBU0895945
Candidatus_Omnitrophica_bacterium_MBU0606155

Candidatus_Omnitrophica_bacterium_NQU95071
Candidatus_Omnitrophica_bacterium_NQT90442

Candidatus_Omnitrophica_bacterium_MCU0652309
Planctomycetes_bacterium_NOZ23244

Candidatus_Omnitrophica_bacterium_MBU0683542

99 77

84 77

100 100

84 75

81 54

97 90 Bacteroidales_bacterium_MBS3807630
Bacteroidetes_bacterium_NBC83568

100 100 Bacteroidales_bacterium_MBS3776208
Bacteroidales_bacterium_MBS3768887

56 67 Bacteroidales_bacterium_MCF8231333
Bacteroidales_bacterium_MCF8303394

100 100 Bacteroidales_bacterium_MBS3771599
Bacteroidales_bacterium_MBS3775699

100 100

100 100

83 70 Myxococcales_bacterium_MCB9667348
Myxococcales_bacterium_QQR91367

Bacteroidetes_bacterium_MQY79364

89 90

60
Bacteroidales_bacterium_MBN2485210

98 94 Paludibacteraceae_bacterium_MCQ2192921
100 100 Bacteroides_uniformis_WP_151882722

Bacteroides_sp_AF39-16AC_WP_120381702
Bacteroidetes_bacterium_MBP1670155

100 100

100 100

76 55

80 58

96 68 Brachyspira_sp_MBS6603492
Brachyspira_sp_MCI5888532

Candidatus_Melainabacteria_bacterium_RAI13958

100 100 bacterium_MBP3490942
70 61 Acinetobacter_sp_MBS5804197

Acinetobacter_sp_CAG196_36_41_OLA73419
100 100 Candidatus_Melainabacteria_bacterium_RAI12154

Candidatus_Melainabacteria_bacterium_RAI11374

67 50

87 63
Alphaproteobacteria_bacterium_MBO5443008

100 100

99 74 Azospirillum_sp_47_25_OLA81282
Azospirillum_sp_MBS7094619
Azospirillum_sp_PWM97870

Alphaproteobacteria_bacterium_MBQ9731908
Cytophagales_bacterium_TAE23252

93 82 Desulfovibrio_inopinatus_WP_034640102
Candidatus_Eremiobacteraeota_bacterium_MCD4783870

88

60

100 100

87 70

75 67

100 100 Salinisphaera_hydrothermalis_WP_269634415
Kushneria_avicenniae_WP_090131352

100 100

63

100 98

100 100

67 60
Dyella_sp_333MFSha_WP_090353172
unclassified_Luteibacter_WP_036109328
Luteibacter_sp_22Crub21_WP_079521252
Luteibacter_sp_9133_WP_043696565

100 100 Luteibacter_sp_dw_328_WP_213948976
Luteibacter_sp_OK325_WP_107910897

Aureobasidium_melanogenum_KAG9555525
Luteibacter_sp_321_WP_247372252

92 87 Luteibacter_anthropi_WP_250878691
Luteibacter_anthropi_WP_166945956

99

81

99 95

Pectobacterium_cacticida_WP_264497178

100 98

55

63

Enterobacter_roggenkampii_WP_219289952
Enterobacter_roggenkampii_WP_055322221
Lupinus_albus_KAF1852597
Enterobacter_roggenkampii_WP_126306898
Enterobacter_WP_048029084
Enterobacter_WP_044597669
Enterobacter_roggenkampii_WP_148412387
Enterobacter_WP_023309123
Enterobacter_cloacae_WP_182931175
Enterobacter_cloacae_complex_WP_237423680

72

88 51

100 100

100 100 Rosenbergiella_collisarenosi_WP_241648765
Rosenbergiella_collisarenosi_WP_157725298

100 100

52 68

Astraeus_odoratus_KAG6328582
Enterobacter_WP_028014298
Enterobacter_asburiae_NIH44941
Enterobacter_bugandensis_WP_224065963
Enterobacter_WP_193050607
Enterobacter_bugandensis_WP_063155118
Enterobacter_bugandensis_WP_182034204
Enterobacter_bugandensis_WP_249488168

Biostraticola_tofi_WP_131865484
100 100 Serratia_liquefaciens_WP_260629600

Hafnia_paralvei_WP_215757919

96 68

55 Pantoea_sp_M_8_WP_150041191
Phaseolibacter_flectens_WP_028685060

Erwiniaceae_bacterium_PD-1_QKJ88565

100 100

100 100

Providencia_sp_UNJ79988

76

98
Providencia_alcalifaciens_WP_036965643
Providencia_alcalifaciens_MTC54645
Providencia_WP_006661892

99 75 Providencia_alcalifaciens_WP_154601107
Providencia_alcalifaciens_MTC38226

100 95 Providencia_thailandensis_WP_213537845
Providencia_WP_121875055

Gammaproteobacteria_bacterium_TAK74674

100 100

95 95 Verrucomicrobia_bacterium_MBV9733056
100 100 Verrucomicrobia_bacterium_MBV8813446

Verrucomicrobia_bacterium_MBV9272631

100 98

100 99

100 100 Verrucomicrobia_bacterium_MBV8417591
Verrucomicrobia_bacterium_MBV8329741
Verrucomicrobia_bacterium_MBV8486447

Verrucomicrobia_bacterium_MBV8417046
100 98 Cyanobacteria_bacterium_SZAS-4_MBS1953286

Candidatus_Melainabacteria_bacterium_PWT98077

56

78 55

79 57

98 98

100 100 Proteobacteria_bacterium_MBS0350374
Gammaproteobacteria_bacterium_MCH9644224

98 96 Chlamydiia_bacterium_MCH9614117
Gammaproteobacteria_bacterium_MSP53166

100 84

Gammaproteobacteria_bacterium_RIFCSPHIGHO2_12_FULL_41_15_OGT53723

100 98

100 100

100 99

99 98

73 71

100 100 Rickettsiella_grylli_WP_006035617
Rickettsiella_grylli_WP_071661454

98 98 Gammaproteobacteria_bacterium_TLY48584
Abscondita_terminalis_KAF5282951

100 100 Gammaproteobacteria_bacterium_MCH9636761
Candidatus_Rickettsiella_isopodorum_WP_071662875
Candidatus_Aquirickettsiella_gammari_RDH40374

95 93 Rickettsiella_endosymbiont_of_Dermanyssus_gallinae_WP_218814244
Candidatus_Rickettsiella_viridis_WP_126322134

Gammaproteobacteria_bacterium_MBV8801465
100 100 Gammaproteobacteria_bacterium_RIFCSPHIGHO2_12_FULL_37_14_OGT35700

Gammaproteobacteria_bacterium_RIFCSPHIGHO2_02_FULL_39_13_OGT33623

88 54

100 99

96 85

100 100 Facilibium_subflavum_WP_162902296
100 99 Thiotrichales_bacterium_19X7-9_MCF6776055

Gammaproteobacteria_bacterium_TNF65936
Legionella_bozemanae_WP_058458244

100 100
Fangia_hongkongensis_WP_234393878

100 99

97 60 Francisella_sp_LA112445_WP_192577998
Francisella_sp_SYW-9_WP_150468197

100 100 Francisella_halioticida_WP_212789101
Francisella_halioticida_WP_088772397

Gammaproteobacteria_bacterium_MCD6045523
Lentisphaerota_bacterium_QSH41836

94

94 67

100 100

100 100

78 95 Anaerolineales_bacterium_MCA9947460
Chlamydiia_bacterium_MCB1117149
Chlamydiales_bacterium_MCP5491951

Chlamydiia_bacterium_MCB1108970

100 98

96 87

79 67

51 51

100 99

70 61

98 93

98 83

73 72 Candidatus_Anoxychlamydiales_bacterium_NGX44334
Candidatus_Anoxychlamydiales_bacterium_NGX53098

100 100 Candidatus_Anoxychlamydiales_bacterium_NGX41490
Candidatus_Anoxychlamydiales_bacterium_NGX30328
Candidatus_Anoxychlamydiales_bacterium_NGX34420
Candidatus_Anoxychlamydiales_bacterium_NGX28145

Candidatus_Anoxychlamydiales_bacterium_NGX62955
Candidatus_Anoxychlamydiales_bacterium_NGX56218

Parachlamydiales_bacterium_MBN2478657

100 100 Candidatus_Anoxychlamydiales_bacterium_NGX28474
100 100 Candidatus_Anoxychlamydiales_bacterium_NGX52120

Candidatus_Anoxychlamydiales_bacterium_NGX43991

57

98 96

99 100 Chlamydiae_bacterium_CG10_big_fil_rev_8_21_14_0_10_42_34_PIS02840
68 61 Parachlamydiales_bacterium_MBX7065745

Chlamydiae_bacterium_RIFCSPHIGHO2_01_FULL_44_39_OGN55848
Chlamydiales_bacterium_MBX9743770

Chlamydiae_bacterium_CG10_big_fil_rev_8_21_14_0_10_35_9_PIS01256

98 71

81

64

100 100 Candidatus_Rhabdochlamydia_sp_T3358_WP_138106444
Candidatus_Rhabdochlamydia_porcellionis_WP_194844663

75 56 Parachlamydiales_bacterium_MBX7066649
Rhabdochlamydiaceae_bacterium_MBX9922828

83 71 Verrucomicrobia_bacterium_MBS0620758
Verrucomicrobia_bacterium_MBS0604259

94 73

100 100 Verrucomicrobia_bacterium_MBS0652746
Parachlamydiales_bacterium_MBX3719665

Rhabdochlamydiaceae_bacterium_MBY0529850
Simkania_sp_MBS3904155

100 100

76 76

96 89

95 79
Simkaniaceae_bacterium_NRA90078

69 Simkaniaceae_bacterium_QVL57444
Chlamydiia_bacterium_MCB1106860

Chlamydiia_bacterium_MCB1110902
100 100 Simkania_sp_MCB1066755

Simkania_negevensis_WP_065757292
Simkaniaceae_bacterium_MCI5052492

Chlamydiia_bacterium_MCH9614875

87

81

100 64

92

95 51

83 60

100 99

100 100

75

100 99 Bacillus_altitudinis_NQD52575
Bacillus_sp_in_Bacteria_MBR3380460

Bacillus_xiamenensis_WP_197227583
51 Bacillus_pumilus_OLP66716

Bacillus_australimaris_WP_149865074
52 Bacillus_pumilus_WP_148960152

Bacillus_sp_NMCN1_WP_106056382
Terribacillus_aidingensis_WP_097043317

100 100

60

82

98 98 Scopulibacillus_daqui_WP_205004521
Pullulanibacillus_camelliae_WP_188692635

100 100

56

96 91

96 59 Bacillus_sp_ISL-32_WP_251008334
Bacillus_sp_ISL-32_MBT2624798
Bacillus_sp_HU-1818_WP_242556358

98 65

100 100
Bacillus_WP_194382783
Bacillus_mojavensis_WP_010332536
Bacillus_mojavensis_WP_268447839

99 89

100 95

93 78 Bacillus_vallismortis_WP_206702314
Bacillus_vallismortis_WP_129550904
Bacillus_vallismortis_WP_100739554

100 100

93 77 Bacillus_sp_RHFS10_WP_207194143
Bacillus_subtilis_WP_087991843
Bacillus_vallismortis_WP_253268712

Bacillus_atrophaeus_WP_275592099

99 70

86 81

99 97 Halobacillus_halophilus_WP_224892294
88 96 Halobacillus_halophilus_WP_014643164

Halobacillus_alkaliphilus_WP_089752929

100 97

67 53

99 99 Halobacillus_salinus_WP_135328040
Halobacillus_salinus_WP_079478129
Halobacillus_litoralis_WP_225195858

70 73

100 100

64 62

Halobacillus_halophilus_WP_160841361
Halobacillus_litoralis_WP_160889306

65 59 Halobacillus_litoralis_WP_224871219
96 95 Halobacillus_kuroshimensis_WP_206933987

Halobacillus_kuroshimensis_WP_027955783
Halobacillus_litoralis_WP_160839108

Halobacillus_mangrovi_WP_085030198
Marinococcus_luteus_WP_091615439

100 100

100 100

99 97

80 63

94 69 Staphylococcus_capitis_RIM44885
Staphylococcus_capitis_WP_259340492
Staphylococcus_capitis_WP_064210601

95 62 Staphylococcus_capitis_PTH09998
Staphylococcus_capitis_WP_241954684
Staphylococcus_capitis_WP_260840040
Staphylococcus_WP_002434924
Staphylococcus_capitis_WP_049390869
Staphylococcus_capitis_WP_047796874

98 96 Staphylococcus_saccharolyticus_WP_165417989
99 100 Staphylococcus_epidermidis_MCG1509112

Staphylococcus_epidermidis_WP_252958047
Virgibacillus_phasianinus_WP_089061447

96 95

84 83

99 91

100 100

100 97

100 100

98 86

90 77 Weissella_koreensis_WP_006844932
Leuconostoc_suionicum_WP_260343144

100 100

87 77
Leuconostoc_gelidum_WP_010687801

83
Leuconostoc_gelidum_WP_224145761
Leuconostoc_gelidum_WP_224172216
Leuconostoc_gelidum_WP_220745611
Leuconostoc_gelidum_WP_224147578

Paucilactobacillus_oligofermentans_WP_057889070

100 100

84 82

96 94 Leuconostoc_pseudomesenteroides_WP_080539695
Leuconostoc_WP_004915014

69 51
Leuconostoc_pseudomesenteroides_WP_142511728
Leuconostoc_falkenbergense_WP_267286795
Leuconostoc_WP_114667375
Leuconostoc_falkenbergense_WP_188357194

Lentilactobacillus_laojiaonis_WP_227360779
Endomicrobium_proavitum_WP_052571097

86 88

100 100 Weizmannia_WP_061574233
Weizmannia_acidiproducens_WP_018661922

100 100

64 56 Pullulanibacillus_camelliae_WP_188689314
Pullulanibacillus_pueri_WP_229745475

Pullulanibacillus_sp_KACC_23026_WP_275282302
Alicyclobacillus_mengziensis_WP_206655915

100 100

Saccharopolyspora_rosea_WP_263247071

84 79

78 74

100 100 Streptomyces_noursei_QRX91672
Streptomyces_yunnanensis_SHL93199

100 100 Streptomyces_bauhiniae_WP_135786867
Streptomyces_sp_NRRL_F-2799_WP_051720120

75 72 Enemella_evansiae_WP_094429634
Actinomycetospora_endophytica_WP_230737123

59

Streptomyces_sulphureus_WP_019547896

100 100

95 67

Pseudonocardia_acaciae_WP_028927046

62

100 95

74 50

100 100 Amycolatopsis_niigatensis_WP_101435545
Amycolatopsis_echigonensis_WP_183126740
Amycolatopsis_benzoatilytica_WP_020662203

91 94 Amycolatopsis_sp_FDAARGOS_1241_WP_204091166
unclassified_Amycolatopsis_WP_220246665

Amycolatopsis_camponoti_WP_196425956
Amycolatopsis_sp_MCU1683379

Saccharopolyspora_rectivirgula_WP_051387914
100 99 Rubrobacter_aplysinae_WP_047865537

Rubrobacter_indicoceani_WP_119066364

69

99 100

100 100

97 92 Streptomyces_lydicamycinicus_WP_251084876
Streptomyces_lydicamycinicus_WP_042155549
Streptomyces_sp_NRRL_S-1813_WP_030989552
Streptomyces_caniferus_WP_159480949

95 91

100 100

Franconibacter_sp_IITDAS19_WP_247364718

99 97

93 100 Klebsiella_pneumoniae_VTT25922
Erwinia_persicina_WP_255851578

99 96

Pantoea_deleyi_WP_128087000
55 66 Pantoea_vagans_WP_095707953

Pantoea_WP_161736873

99 95

Pantoea_conspicua_WP_094119034

99 96

64 71

88 54 Pantoea_WP_111534287
Pantoea_agglomerans_WP_062759014
Pantoea_agglomerans_WP_179256558
Penicillium_salamii_CAG8928698

Bacillus_subtilis_WP_251233209
100 100 Curtobacterium_sp_VKM_Ac-1376_WP_194626225

Curtobacterium_sp_MCPF17_011_WP_220033162

65

85

93 90

100 100 Sciscionella_marina_WP_026196968
Sciscionella_sp_SE31_WP_231644929

100 100
Glutamicibacter_sp_BW78_WP_096224449
Arthrobacter_rhombi_WP_218778251
Arthrobacter_rhombi_SJM47832

Ktedonosporobacter_rubrisoli_WP_129888878

100 100

100 100
Pseudomonas_asuensis_WP_188866111

100 100 Salinicola_halimionae_WP_110655987
70 Salinicola_halophyticus_WP_110691877

Salinicola_corii_WP_149434753
Amycolatopsis_jiangsuensis_WP_184783397

71

100 100

68 Rubrobacter_indicoceani_WP_119070374
Rubrobacter_radiotolerans_WP_041339107

90 84 Rubrobacter_marinus_WP_166395108
Rubrobacter_tropicus_WP_166174310

68

100 100

84 71 Nocardiopsis_xinjiangensis_WP_275040664
Nocardiopsis_kunsanensis_WP_017577029

Nocardiopsis_kunsanensis_WP_193517673
Sciscionella_marina_WP_020500425

54

100 96

98 91

100 95

57

57

66

88

100 100

83

64

85

83

68

53

Natrialba_chahannaoensis_WP_006165530
Halopiger_aswanensis_WP_120245540

78

Haloterrigena_alkaliphila_WP_207290260
100 100 Natronococcus_sp_JC468_WP_167938366

Natronococcus_jeotgali_WP_049892706

100 100
Haloterrigena_turkmenica_WP_012944770

88 65

91 72 Haloterrigena_salina_WP_008893404
Haloterrigena_salifodinae_WP_126664165
Haloterrigena_gelatinilytica_WP_174681966

Natronococcus_pandeyae_WP_148856594
Halopiger_djelfimassiliensis_WP_049922264

66 72 Natronorubrum_aibiense_WP_152939772
Natronorubrum_halophilum_WP_121744216

100 100 Halostagnicola_larsenii_WP_049953830
Halostagnicola_kamekurae_WP_092900555

90 54

85 73

82 70 Natrinema_soli_WP_273738828
Natrinema_sp_SYSU_A_869_WP_222915975

72

79 52 Natrinema_ejinorense_WP_097380712
Natrinema_pallidum_WP_049908018
Natrinema_amylolyticum_WP_226483123

100 100 Natrinema_salaciae_WP_090617310
Natrinema_salaciae_SEQ70395

94 86

100 100 Haloterrigena_turkmenica_WP_012945178
Natrinema_versiforme_WP_138247401

100 100 Halovivax_sp_TS33_WP_276255310
Halovivax_sp_KZCA124_WP_207586215

61

100 100 Natrialba_aegyptia_WP_006665058
Natrialba_asiatica_WP_006110627

100 100 Natronococcus_occultus_WP_015321733
Halobiforma_lacisalsi_WP_007141639
Natronoarchaeum_philippinense_WP_097009489

Haloprofundus_halobius_WP_224332525
85 Halegenticoccus_soli_WP_101295470

Euryarchaeota_archaeon_MCH7659993
100 100 Halogranum_amylolyticum_WP_089825364

unclassified_Haladaptatus_WP_276246234

61

85 60

100 99

Haloferax_mediterranei_WP_004057822

98 95

65

79 85 Haloferax_larsenii_WP_258303293
Haloferax_larsenii_WP_007544844
Haloferax_larsenii_WP_074791237
Haloferax_elongans_WP_008323048

100 100

81

100 100

75 59

100 100 Halorubrum_trapanicum_WP_209544003
Halorubrum_trapanicum_MBP1900659

Halorubrum_kocurii_WP_008849702
Halorubrum_WP_004045840
Halorubrum_amylolyticum_WP_206731787

100 100 Haloarcula_marismortui_WP_011222534
Haloarcula_sp_JP-Z28_WP_165896057

54 65

100 100 Haloarcula_sp_JP-L23_WP_166967781
Halomicroarcula_pellucida_WP_188999961

Halapricum_desulfuricans_WP_229113258
Halorussus_sp_XZYJT10_WP_253511823

100 99 unclassified_Haladaptatus_WP_253226660
Haladaptatus_sp_ZJ1_WP_266075248

100 100 Haladaptatus_sp_R4_WP_082837905
Halogeometricum_pallidum_WP_008385733

100 100

88 58

98 93

64 56

65 55 Humibacter_albus_WP_022899947
100 100 Curtobacterium_sp_MCSS17_016_WP_220035321

Curtobacterium_sp_MCSS17_016_PZE79691

88 78

85 73

85 65 Arthrobacter_sp_FW306-07-I_WP_236821860
Intrasporangiaceae_WP_202911617

Intrasporangium_chromatireducens_WP_081793216
Microbacterium_sp_STN6_WP_267182149

100 98

96 91 Nocardioides_terrae_WP_091124374
Nocardioides_sp_MBO0844978

100 98

53

100 100 Mycobacterium_lehmannii_WP_064398461
Mycobacterium_sp_852002-51961_SCH5331710_OBB35717

Mycolicibacterium_chubuense_WP_014815628
Mycolicibacterium_moriokaense_WP_114738649

Pseudosporangium_ferrugineum_WP_106130705
Microlunatus_soli_WP_091519006

100 97

100 100

98 96 Trebonia_kvetii_WP_145851755
Frankiales_bacterium_MCU1615427

100 99 Humibacillus_sp_DSM_29435_WP_070190326
Pseudonocardiales_bacterium_MBV9141937

99 99

100 100

100 100

Modestobacter_sp_Leaf380_WP_082556704

100 94

74 56

100 97 Klenkia_terrae_WP_225232649
Actinobacteria_bacterium_MSW65086

100 100 Klenkia_taihuensis_WP_091563835
Klenkia_taihuensis_WP_268247951
Klenkia_sp_PcliD-1-E_WP_253014321
Frankineae_bacterium_MT45_SDJ10394

Frankia_colletiae_WP_071086577

100 99

57 52

100 89

88

98

Streptomyces_reniochalinae_WP_114019358
Streptomyces_sp_AJS327_WP_258016611

100 81

89

Nocardia_coffeae_WP_222966265

100 100

98 87

100 97

83 66

50

54 Streptomyces_bauhiniae_WP_135785238
Streptomyces_sp_NRRL_F-2799_WP_030813270
Streptomyces_sp_SID2999_WP_161189365
Streptomyces_sp_BK022_WP_130331110

Streptomyces_seoulensis_WP_031179472
100 99 Streptomyces_sp_SID4985_WP_161182386

Streptomyces_sp_DSM_110735_WP_199588244
Streptomyces_sp_SAT1_WP_064533509

Streptomyces_sennicomposti_WP_223002326

100 100

100 100

79 72

97 96

82 64

65

100 100 Streptomyces_sp_M2CJ-2_WP_237407243
Streptomyces_sp_NWU339_WP_109377333
Streptomyces_sp_NTH33_WP_111004136

Streptomyces_viridosporus_WP_081238499
Streptomyces_prasinus_WP_055606783

100 99

100 100 Nocardiopsis_kunsanensis_WP_193517609
Nocardiopsis_kunsanensis_WP_017576349

100 100 Nocardiopsis_sp_JB363_WP_087096616
Nocardiopsis_listeri_WP_067597213

Actinomadura_pelletieri_WP_121435942
Planosporangium_thailandense_WP_167926265

53

63

Brevibacterium_WP_113904077

100 100

92 80

100 100 Streptomyces_sp_rh34_WP_097868639
Streptomyces_sp_SID11233_NED87984

99 97 Streptomyces_bikiniensis_WP_030207796
77 73 Streptomyces_sp_WAC08241_WP_125664284

Streptomyces_sp_SID2131_MYV65434
Actinophytocola_xinjiangensis_WP_075137811

Streptomyces_anandii_WP_189710471
Thermomonospora_umbrina_WP_116026720

100 100

75 82

69 74

100 100 Streptomyces_sp_PRKS01-65_NEY34752
Streptomyces_harenosi_WP_240449408
Streptomyces_sp_AC555_RSS877_WP_217240372

99 97

77 57

66 unclassified_Streptomyces_WP_240980774
Streptomyces_gossypiisoli_WP_232108389

96 92 Streptomyces_sp_TRM72054_WP_260463208
Streptomyces_sp_TRM72054_MBX9397141
Streptomyces_spinoverrucosus_WP_229866356

100 100
Streptomyces_sp_TBY4_WP_254385991

99 95

89 89 unclassified_Streptomyces_WP_266957459
Streptomyces_sp_G1_WP_250737682
Streptomyces_sp_ZAF1911_WP_274547991

Actinomadura_harenae_WP_122193580
100 100 Nocardia_huaxiensis_QLY34830

Nocardia_huaxiensis_WP_220139880

86

97

58 72

65

100 100 Legionella_birminghamensis_WP_058524463
Legionella_pneumophila_WP_061636478

100 100 Alphaproteobacteria_bacterium_MBN9512776
Rhodospirillales_bacterium_MPZ33019

100 100

71

100 97 Rhizobiales_bacterium_MBN8945149
Phreatobacter_sp_AB_2022a_WP_268859397

Paralcaligenes_sp_KSB-10_WP_232743838

77
Candidimonas_nitroreducens_WP_088601602

100 100

64 70 Pusillimonas_maritima_WP_119516232
Pusillimonas_maritima_WP_119440834
Pusillimonas_sp_DMV24BSW_D_WP_166132352

100 100 Labrenzia_sp_OB1_WP_068415031
100 100 Acuticoccus_sediminis_WP_226581748

Acuticoccus_sediminis_WP_111346799
Rhodospirillaceae_bacterium_MBT5414184

Methylobacterium_sp_SCN_67-24_ODT52768

100 100

66 75

75 Solirubrobacterales_bacterium_MSO41126
Solirubrobacterales_bacterium_MCB0875414

100 100

55 65 Solirubrobacterales_bacterium_MCO5316228
Solirubrobacterales_bacterium_MBU3690552

100 100

95 82

52 Solirubrobacterales_bacterium_MBN8869912
88 97 Solirubrobacterales_bacterium_MCB0863771

Solirubrobacterales_bacterium_MBX7188151

75

96 78 Solirubrobacterales_bacterium_MCB0858643
Solirubrobacterales_bacterium_MCB0871357
Solirubrobacterales_bacterium_MCB0861337

Solirubrobacterales_bacterium_MBN8866076
Solirubrobacterales_bacterium_NLT05147

100 98

92 95

100 100

70 84 Ktedonobacter_sp_13_1_20CM_4_53_7_OLD79777
Ktedonobacter_sp_13_2_20CM_53_11_OLB40426

51
Chloroflexota_bacterium_TMC27679
Chloroflexota_bacterium_TMD69241
Ktedonobacter_sp_13_2_20CM_2_56_8_OLB54381

98 65

68

52 Ktedonobacteraceae_bacterium_MBO0780627
100 100 Dictyobacter_alpinus_WP_126628424

Dictyobacter_vulcani_WP_151759568
Reticulibacter_mediterranei_WP_220202537

Thermosporothrix_hazakensis_WP_111321940

62 56

100 100 Tengunoibacter_tsumagoiensis_WP_126581382
Ktedonobacter_racemifer_WP_007909966

100 100

100 96 Chloroflexota_bacterium_TMD79141
Chloroflexota_bacterium_TMD02850

Ktedonobacteraceae_bacterium_MBV9712178

92

62

92

85

98

69

57

100

72

100 100
Escherichia_coli_WP_266230174

86 90

74 Escherichia_coli_WP_266143598
Escherichia_coli_WP_266146862

Escherichia_coli_WP_266145779

84

100 100

82 71 Cryptotermes_secundus_XP_023712856
Cryptotermes_secundus_XP_023712857
Cryptotermes_secundus_XP_023712858

Halyomorpha_halys_XP_014285994
Escherichia_coli_WP_266165103

100 100

100 96

71

70

74 52

69
Trichomonas_vaginalis_G3_EAY16407

94 96

100 100 Tritrichomonas_foetus_OHS93107
Tritrichomonas_foetus_OHT07846

Tritrichomonas_foetus_OHT12315
100 100 Trichomonas_vaginalis_G3_XP_001310811

Trichomonas_vaginalis_G3_XP_001311009

84

63 Histomonas_meleagridis_KAH0786869
Tritrichomonas_foetus_OHT11425

100 100 Trichomonas_vaginalis_G3_XP_001300301
Trichomonas_vaginalis_G3_XP_001316728

Tritrichomonas_foetus_OHT01142
Tritrichomonas_foetus_OHS96200

99 97

86 77

96 95

100 100 Histomonas_meleagridis_KAH0794647
Histomonas_meleagridis_KAH0791454

Trichomonas_vaginalis_G3_XP_001326843
99 99 Tritrichomonas_foetus_OHT16263

Histomonas_meleagridis_KAH0792189

100 100 Tritrichomonas_foetus_OHT16945
54 Histomonas_meleagridis_KAH0795269

Tritrichomonas_foetus_OHT03359

96 90

100 100

100 100 Perkinsus_marinus_ATCC_50983_XP_002775480
Perkinsus_marinus_ATCC_50983_XP_002775479

100 100 Perkinsus_chesapeaki_KAF4678196
Perkinsus_olseni_KAF4668769

100 100 Salpingoeca_rosetta_XP_004992344
Monosiga_brevicollis_MX1_XP_001748408

100 100 Plasmodiophora_brassicae_SPQ95410
Plasmodiophora_brassicae_CEP03164

65

95 86

Reticulomyxa_filosa_ETO04933

98 69

83 61

100 100

100 100 Amoeboaphelidium_protococcarum_KAI3647471
Amoeboaphelidium_protococcarum_KAI3631285

100 100 Amoeboaphelidium_occidentale_KAI3658560
Amoeboaphelidium_occidentale_KAI3658561

100 100 Muntiacus_reevesi_KAB0374064
Felis_catus_XP_003991965

52

100 100

100 99

100 100 Saprolegnia_parasitica_CBS_22365_XP_012203222
Achlya_hypogyna_OQR97692

95 96 Aphanomyces_astaci_RHZ11614
Aphanomyces_invadans_XP_008867235

Lagenidium_giganteum_DAZ98559
92 77 Pavlovales_sp_CCMP2436_KAJ1640424

Chrysochromulina_tobinii_KOO22686

100 100

88

66 Chara_braunii_GBG63779
Klebsormidium_nitens_GAQ80089

86 60
Chlorella_ohadii_KAI7836406

100 100

87 70 Chlamydomonas_incerta_KAG2436948
Volvox_africanus_GIL51725

Gonium_pectorale_KXZ57026
100 99 Micromonas_commoda_XP_002507404

Ostreococcus_tauri_OUS44138

72

100 100 Pelomyxa_schiedti_KAH3745853
Pelomyxa_schiedti_KAH3756046

72

100 100 Heterostelium_album_PN500_XP_020428464
Cavenderia_fasciculata_XP_004355330

Ochromonadaceae_sp_CCMP2298_KAJ1435556

98

100 100

73 66

100 100 Emiliania_huxleyi_CCMP1516_XP_005783754
Chrysochromulina_tobinii_KOO28981

100 100 Guillardia_theta_CCMP2712_XP_005831465
Porphyridium_purpureum_KAA8492444

Symbiodinium_pilosum_CAE7292142
Phallusia_mammillata_CAB3266208

53

97

63

61

78

93 94

76 77 Kipferlia_bialata_GIQ88669
Aduncisulcus_paluster_GKT15509

Carpediemonas_membranifera_KAG9393274
Aduncisulcus_paluster_GKT32872

100 85

54

100 100

77 65

66 73

100 98

59

90

99 84

88 76

95 92

61 Spironucleus_salmonicida_KAH0576152
Spironucleus_salmonicida_KAH0576162
Spironucleus_salmonicida_KAH0576116
Spironucleus_salmonicida_KAH0576032
Spironucleus_salmonicida_KAH0576009
Spironucleus_salmonicida_KAH0575971
Spironucleus_salmonicida_KAH0575982

Spironucleus_salmonicida_KAH0569465

64 78

100 98 Spironucleus_salmonicida_KAH0569477
Spironucleus_salmonicida_KAH0569469
Spironucleus_salmonicida_KAH0569483

Spironucleus_salmonicida_KAH0569332
Spironucleus_salmonicida_KAH0575202

Spironucleus_salmonicida_KAH0572391
Spironucleus_salmonicida_KAH0571630

100 99

Giardia_muris_TNJ29606

98 100

82 91

100 100 Giardia_intestinalis_ESU38035
Giardia_intestinalis_XP_001709926

98 100 Giardia_intestinalis_ATCC_50581_EES98734
Giardia_intestinalis_assemblage_B_KWX14671

Giardia_lamblia_P15_EFO64307

87

59

96 82

57

100 95

100 100 Streblomastix_strix_KAA6378898
Streblomastix_strix_KAA6377686

85 64
Streblomastix_strix_KAA6390881

100 98

86 61 Streblomastix_strix_KAA6388362
Streblomastix_strix_KAA6367098

Streblomastix_strix_KAA6391363
99 100 Monocercomonoides_exilis_KAH7824719

Monocercomonoides_exilis_KAH7823381
87 71 Monocercomonoides_exilis_KAH7823017

Monocercomonoides_exilis_KAH7821681

98 85

100 100 BlNa2196
BlNa6737

BlNa19664
BlNa6236

99 65

73 91

73

92 91

100 100

64

99 97 Streblomastix_strix_KAA6394162
Streblomastix_strix_KAA6402832
100 100 Streblomastix_strix_KAA6387937

Streblomastix_strix_KAA6388586
Streblomastix_strix_KAA6384520

100 98

76 68 Streblomastix_strix_KAA6398631
Streblomastix_strix_KAA6396936

82 78 Streblomastix_strix_KAA6394678
Streblomastix_strix_KAA6400419

89 93 BlNa15557
100 100 Monocercomonoides_exilis_KAH7827304

Monocercomonoides_exilis_KAH7815584
Monocercomonoides_exilis_KAH7815270

BlNa2524
Gene_10726_gnl_Trimastix_PCT_3328

81

100 100

90 65
Naegleria_gruberi_XP_002668161

100 96 Naegleria_fowleri_XP_044561325
100 99 Naegleria_lovaniensis_XP_044545261

Naegleria_fowleri_XP_044561326
Naegleria_gruberi_XP_002679374

66

99 94

100 98 Dictyostelium_purpureum_XP_003290458
54 Tieghemostelium_lacteum_KYQ93740

Acytostelium_subglobosum_LB1_XP_012753050
Tieghemostelium_lacteum_KYR01290

100 100

68 80

100 100 Strigomonas_culicis_EPY19064
Strigomonas_culicis_EPY27748

100 100 Bodo_saltans_CUG88290
Bodo_saltans_CUG89022

Bodo_saltans_CUG85761
Perkinsela_sp_CCAP_1560/4_KNH08228

98 80 Hondaea_fermentalgiana_GBG32389
Blastocystis_sp_subtype_4_XP_014524987

89 61

100 100 Gammaproteobacteria_bacterium_TAK77165
Gammaproteobacteria_bacterium_RIFCSPHIGHO2_12_FULL_37_14_OGT37824

100 100 Proteobacteria_bacterium_MCE2706359
Burkholderiales_bacterium_MCC2624416

88

65

94 80

56

70

Streptomyces_polyasparticus_WP_187820133

69

54 71

99 99 Basidiobolus_meristosporus_CBS_93173_ORX79278
Basidiobolus_meristosporus_CBS_93173_ORY04107

98 97 Piptocephalis_tieghemiana_KAI9230341
Syncephalis_plumigaleata_KAI8050183

Plasmodiophora_brassicae_CEP01631

85 78 Asgard_group_archaeon_MCP8719634
100 100 Dichotomocladium_elegans_KAI9312673

Rhizopus_stolonifer_RCI05831
Acinetobacter_pittii_MBZ6432931

100 100

94 97

100 100

100 100 Alteraurantiacibacter_buctensis_WP_272917431
Altererythrobacter_buctensis_MXO73605

100 100 Salmonella_enterica_MCQ8005415
Providencia_sp_PROV026_WP_272690749

Salmonella_enterica_MCQ8005421
73 72 Coccomyxa_sp_Obi_BDA43832

Rhizobium_sp_AAP43_WP_054159769
77 Seminavis_robusta_CAB9530155

Tribonema_minus_KAG5175420
Chrysochromulina_tobinii_KOO25201

100 100 Gracilaria_domingensis_KAI0558540
Chondrus_crispus_XP_005711401

93

63 74

95 86

100 99

100 100 Symbiodinium_pilosum_CAE7514806
Symbiodinium_necroappetens_CAE7291962

100 100 Fistulifera_solaris_GAX09494
Nitzschia_inconspicua_KAG7361010

93 90

100 100

99 98

99 83 Diacronema_lutheri_KAG8457855
Pavlovales_sp_CCMP2436_KAJ1636759
Diacronema_lutheri_KAG8461606

Providencia_sp_PROV127_WP_272676116

57

67
Sphaeroforma_arctica_JP610_XP_014149205

100 100

100 100 Nannochloropsis_salina_CCMP1776_TFJ85189
Nannochloropsis_gaditana_EWM25781

Ectocarpus_siliculosus_CBJ48544
93 79 Monosiga_brevicollis_MX1_XP_001745016

Chrysochromulina_tobinii_KOO53751
Emiliania_huxleyi_CCMP1516_XP_005789639

Capsaspora_owczarzaki_ATCC_30864_XP_004346789

95

99 84

100 100

100 100

96 92 Thalassospira_tepidiphila_WP_213475774
Thalassospira_tepidiphila_MBS8275855

Galdieria_partita_GJQ14510
100 100 Streptomyces_polyasparticus_WP_187820139

Asgard_group_archaeon_MCP8719230

99 98
Rickettsiales_bacterium_MBV36666

100 100

100 100 Galdieria_sulphuraria_XP_005707000
Galdieria_partita_GJQ12456
Galdieria_sulphuraria_XP_005705489

94 64

79 59

64 73

100 100

Vigna_angularis_XP_052730173

58

62

100 100 Spinacia_oleracea_XP_021849430
Beta_vulgaris_subsp_vulgaris_XP_010671815

Lactuca_sativa_XP_023748728
Prosopis_alba_XP_028759854

Pseudocohnilembus_persalinus_KRX00110

100 100 Perkinsela_sp_CCAP_1560/4_KNH08244
100 100 Trypanosoma_conorhini_XP_029227732

Crithidia_acanthocephali_AJP61931
72 Pelomyxa_schiedti_KAH3757084

Salpingoeca_rosetta_XP_004990085

52

60

100 100

96 87

Acidimicrobiales_bacterium_MCB0964938
Burkholderiales_bacterium_MCC7216423

100 100

99 95

88 56

100 99

63 51
Actinomycetia_bacterium_MCG9477542

Actinobacteria_bacterium_MTA87709
Actinobacteria_bacterium_MTA19105
Actinobacteria_bacterium_MCE2808231
Actinobacteria_bacterium_MSW55773

100 100 Actinobacteria_bacterium_MSW28675
Actinobacteria_bacterium_MTB22323
Actinobacteria_bacterium_MSZ89142

99 98 Actinobacteria_bacterium_MSW00674
Acidimicrobiales_bacterium_MBV8462942

100 99 Bauldia_litoralis_WP_090875141
Catellatospora_bangladeshensis_WP_203743381

100 100

92 95

97 85 Actinobacteria_bacterium_MSX02158
Actinobacteria_bacterium_MSV45576
Actinobacteria_bacterium_MSX11918

100 100 Acidobacteria_bacterium_MBU6337278
Solirubrobacteraceae_bacterium_MBU3673875

100 100

100 100
Phycisphaeraceae_bacterium_MCP4497641

64 75 Phycisphaeraceae_bacterium_MCP3861334
85 Phycisphaeraceae_bacterium_MCP4014218
Phycisphaeraceae_bacterium_MCP4066709

Phycisphaerales_bacterium_MCH2161493
100 100 Scopulibacillus_daqui_WP_205002108

Staphylococcus_lloydii_WP_195718864

99 82

56

50

71

89

97

95

57

68

99 97

100 100

75 60

100 100 Cohnella_thermotolerans_WP_240489122
Cohnella_lubricantis_WP_185177220

90 67

100 100

100 100

54

63 Paenibacillus_aquistagni_WP_085494478
63 Paenibacillus_aquistagni_WP_088549296

Paenibacillus_sp_1001270B_150601_E10_WP_195574261
Paenibacillus_aquistagni_WP_169027493
Paenibacillus_sp_MBR2570090

94 92

100 100

60 66 Paenibacillus_alvei_WP_268620310
Paenibacillus_alvei_WP_005545179
Paenibacillus_alvei_WP_171415963
Paenibacillus_sp_SDF0028_WP_142544953
Paenibacillus_alkaliterrae_MCF2939361

Paenibacillus_sp_WST5_WP_188173984
100 100 Paenibacillus_tyrfis_WP_253410380

Paenibacillus_sp_A3_WP_157261534

96 97

61 55

65 68

100 100 Paenibacillus_lupini_WP_208420605
Paenibacillus_lupini_NIK26395
Paenibacillus_glycanilyticus_WP_251655361

94 82 Paenibacillus_WP_116393927
Paenibacillus_sp_JDR-2_WP_015842962

84 71

97 93 Paenibacillus_sp_BK720_WP_208403137
Paenibacillus_sp_BK720_NIK66767
Paenibacillus_sp_BK033_WP_243711573

60 59

88 78 Alicyclobacillus_contaminans_WP_026974727
Bacillus_acidicola_WP_232317517

100 100

100 100

98 87 Paenibacillus_sp_FSL_H7-0331_OMF07147
Paenibacillus_sp_FSL_H7-0331_WP_256711510
Paenibacillus_sp_WQ_127069_WP_262687910

Paenibacillus_sediminis_WP_245251869
Klebsiella_oxytoca_MBZ7278388

Paraflavitalea_devenefica_WP_167285931

100 100

100 100 Arenibacter_WP_103439715
Kriegella_aquimaris_WP_176801500

Aestuariivivens_insulae_WP_242206400
Vampirovibrio_sp_MBX2860207

100 86

100 100 Candidatus_Omnitrophica_bacterium_NPU98956
Verrucomicrobiaceae_bacterium_TSA30202

Acidobacteria_bacterium_NWG14692

100 93

Flammeovirgaceae_bacterium_MCE2733240

83 85

100 100

86 65

85 74

100 98

Flavobacterium_sp_IB48_WP_198858490

99 98

100 98

100 99 Maribacter_sp_ANRC-HE7_WP_188243909
Maribacter_polysiphoniae_WP_273276654
Maribacter_arenosus_WP_188313308

Lutibacter_sp_A80_WP_240228220
100 100 Parabacteroides_WP_122374491

Parabacteroides_WP_122351638
Haoranjiania_flava_WP_263036506

Phocaeicola_coprocola_WP_040311826
100 100 Psychroflexus_aestuariivivens_WP_127845943

Cyclobacteriaceae_bacterium_MCB0487937

94

94 50

97 92

100 100 Symbiodinium_sp_CCMP2456_CAE7218329
Bacteroidetes_bacterium_MBP1662984

100 100

78 60 Sphingobacterium_sp_SGL-16_WP_165292154
Pedobacter_sp_SYP-B3415_WP_129717386

Bacteroidales_bacterium_NLO67210

100 100 Chryseolinea_serpens_WP_073136221
100 100 Dawidia_cretensis_WP_254083356

Parachryseolinea_silvisoli_WP_267290129
Bacteroidales_bacterium_MCD4769728

76 50 Planctomycetes_bacterium_MCK4887686
100 100 Pedobacter_sp_HDW13_WP_166209481

Pedobacter_sp_KBW01_WP_124561819
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Bacteroidales_bacterium_MCE5331738

100 100

100 100 Acidobacteriaceae_bacterium_MCL2659789
Acidobacteria_bacterium_MBS1813392

100 99

65 74 Bacteroidetes_bacterium_MCP4313078
Alistipes_senegalensis_WP_196016584

89 81 Bacteroidales_bacterium_MCF8346468
96 99 Bacteroidota_bacterium_TAL64606

Bacteroidetes_bacterium_GWA2_40_15_OFX40559

99 67

83 65

100 99 Chitinophagaceae_bacterium_RYY62812
Pedobacter_psychrophilus_WP_068821583

68

100 100

55

63

100 94

94 96

100 100 Chitinophaga_pinensis_WP_146305387
93 66 Chitinophaga_pinensis_WP_012790090

Chitinophaga_sp_YR627_WP_089807912
Chitinophaga_niabensis_WP_074239074

83

97 86 Chitinophaga_sp_CF118_WP_090101838
Chitinophaga_oryziterrae_WP_157301696

85 74 Chitinophaga_niastensis_WP_106529978
100 100 Chitinophaga_rupis_WP_089913196

Chitinophaga_sp_GbtcB8_WP_217605602
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unclassified_Sphingobacterium_WP_254528436

100 100

100 100

67 68 Sphingobacterium_sp_PCS056_WP_248753156
Sphingobacterium_WP_132770263
Sphingobacterium_sp_UDSM-2020_WP_208702059
Sphingobacterium_sp_GVS05A_WP_223579416

56 Pedobacter_sp_SYSU_D00382_WP_256002115
Chitinophaga_chungangae_WP_209146458

Anditalea_andensis_WP_035078795
Solitalea_lacus_WP_237850191

100 100

99 80 Bacteroidales_bacterium_MBQ7273509
Bacteroidales_bacterium_MBR5403446

Bacteroidales_bacterium_MCR5758905
Planctomycetes_bacterium_ADurbBin412_OPZ97535

92 71

100 100

57

95 84

97 100

66 66 Adhaeribacter_rhizoryzae_WP_150091659
Tunicatimonas_sp_TK19036_WP_240424263

93 84

93 86 Pedobacter_sp_BAL39_WP_008237159
Pedobacter_sp_RZK17573

Pedobacter_sp_SYSU_D00873_WP_207424772
100 100 Sphingobacterium_wenxiniae_WP_093363192

Sphingobacterium_olei_WP_136899466

78 67

93 78

90 72

66 75 Carnimonas_nigrificans_WP_025732343
Verrucomicrobium_sp_BvORR034_WP_050024557

67 73

Rhodocytophaga_rosea_WP_162447416

100 100

100 100

58
Flavobacterium_sharifuzzamanii_WP_111425749

78 51
Flavobacterium_sp_IB48_WP_198857289

82 58

94 88 Flavobacterium_sp_MBO9584802
Flavobacterium_sp_HBTb2-11-1_WP_160781469
Flavobacterium_WP_144219670

59
Flavobacterium_soyae_WP_232682615

Flavobacterium_sp_HTF_WP_116753783
Flavobacterium_branchiicola_WP_213257360

100 100 Maribacter_sp_NNK18176
Bacteroidia_bacterium_MBT8384922

Haliscomenobacter_sp_MBV6428109

100 100

98 82 Enemella_dayhoffiae_WP_094363424
100 100 Enemella_evansiae_WP_094399355

Enemella_evansiae_WP_094358926

99 91
Nigerium_massiliense_WP_040158333

56 73 Austwickia_sp_QQS02264
100 100 Propionibacterium_australiense_WP_121587923

Propionibacterium_australiense_WP_119160773

100 100

100 99 Olivibacter_sp_SDN3_WP_187339897
100 100 Sphingobacterium_micropteri_WP_223857390

Sphingobacterium_corticibacterium_WP_130143584

100 100 Sphingobacterium_hungaricum_WP_196934810
100 100 Sphingobacterium_endophyticum_WP_156308366

Sphingobacterium_daejeonense_WP_260033077

100 100

53

100 98

100 99

69 Granulicella_paludicola_WP_263378691
100 99 Acidobacteria_bacterium_MBW4037637

Granulicella_sp_L46_WP_158789656
100 100 Granulicella_sp_5B5_WP_182276257

Granulicella_sp_5B5_QMV19436
Acidobacteriaceae_bacterium_MBV8672831

100 100 Alphaproteobacteria_bacterium_MBN9545038
Proteobacteria_bacterium_MBS0279877

Candidatus_Obscuribacterales_bacterium_MBY0357867
Bacteroides_sp_MCD8166577

100 100 Bacteroidales_bacterium_MBR5403231
Bacteroidales_bacterium_MBO5195368

100 100

100 100

65 74 Microbacterium_schleiferi_WP_267189438
Microbacterium_schleiferi_MCC4266478

93 72 Microbacterium_sp_RCL91213
Actinomycetota_bacterium_RUA26742

Curtobacterium_sp_Leaf261_WP_055956237
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