
Desulfomonile tiedjei DSM 6799

Melioribacter roseus P3M-2

Dysgonomonas mossii

Dysgonomonas gadei
100

Alloprevotella tannerae

Bacteroides massiliensis

Bacteroides vulgatus ATCC 8482
99

Bacteroides dorei
100

Bacteroides salanitronis DSM 18170

58

Bacteroides barnesiae

Prevotella marshii

Prevotella bryantii

Prevotella veroralis

Prevotella melaninogenica ATCC 25845

Prevotella nigrescens

Prevotella pallens
95

Prevotella intermedia 17

94

Prevotella disiens

97

Prevotella micans

Prevotella histicola

Prevotella bergensis

Prevotella multiformis

Prevotella denticola F0289
100

59

Prevotella copri CAG-164

Prevotella stercorea CAG-629

Prevotella ruminicola 23

Prevotella saccharolytica

Prevotella buccae

Prevotella paludivivens

61

Alloprevotella rava

52

Bacteroides plebeius CAG-211

100

100

Bacteroides oleiciplenus

Bacteroides cellulosilyticus CAG-158

Bacteroides intestinalis
96

99

Bacteroides uniformis

Bacteroides fluxus

Bacteroides helcogenes P 36-108

Bacteroides gallinarum

Bacteroides clarus CAG-160

Bacteroides stercoris
89

90

Tannerella sp. 6 1 58FAA CT1

50

50

63

62

65

Bacteroides nordii

Bacteroides pyogenes JCM 6294

Bacteroides finegoldii CAG-203

Bacteroides fragilis str. 3397 T10

Bacteroides xylanisolvens XB1A
87

Bacteroides thetaiotaomicron VPI-5482
99

97

62

Parabacteroides merdae

Parabacteroides johnsonii CAG-246
80

Parabacteroides goldsteinii
80

79

100

99

66

Candidatus Koribacter versatilis Ellin345

Acidobacterium capsulatum ATCC 51196

Terriglobus roseus DSM 18391

Terriglobus saanensis SP1PR4
64

Granulicella mallensis MP5ACTX8

Granulicella tundricola MP5ACTX9

100

99

86

Chondromyces apiculatus DSM 436

Sorangium cellulosum So ce56

Chondromyces apiculatus DSM 436 b

Cystobacter fuscus

83

100

Candidatus Methylomirabilis oxyfera

Rhodothermus marinus DSM 4252

Gracilimonas tropica
100

Rubrobacter xylanophilus DSM 9941

Corallococcus coralloides DSM 2259

Myxococcus xanthus DK 1622

Myxococcus fulvus HW-1
100

Myxococcus stipitatus DSM 14675

81

100

Stigmatella aurantiaca DW4/3-1

100

75

Catelliglobosispora koreensis

Syntrophobacter fumaroxidans MPOB

Gemmatimonas aurantiaca T-27

Anaeromyxobacter dehalogenans 2CP-C b

Anaeromyxobacter dehalogenans 2CP-C

Ilumatobacter coccineus YM16-304

Candidatus Microthrix parvicella RN1
100

Niastella koreensis GR20-10

Segetibacter koreensis
89

Arcticibacter svalbardensis

Chitinophaga pinensis DSM 2588

Mucilaginibacter paludis

Sphingobacterium spiritivorum

Runella slithyformis DSM 19594

Paludibacter propionicigenes WB4

63

Candidatus Cloacimonas acidaminovorans str. Evry

Candidatus Chloracidobacterium thermophilum B

Candidatus Solibacter usitatus Ellin6076

Candidatus Entotheonella sp. TSY1

Caldithrix abyssi

99

Actinomycetospora chiangmaiensis

Geodermatophilus obscurus DSM 43160

Modestobacter marinus
100

Skermanella stibiiresistens SB22

Sphingomonas sp. Mn802worker

Methylobacterium radiotolerans JCM 2831

Methylobacterium mesophilicum
100

Methylobacterium extorquens CM4

Methylobacterium populi BJ001
100

100

87

63

55

100

Geobacter uraniireducens Rf4

Brevibacillus laterosporus

Bacillus cereus
100

Clostridium straminisolvens JCM 21531

Persephonella marina EX-H1

Archaeoglobus veneficus SNP6

Archaeoglobus fulgidus DSM 4304

Archaeoglobus sulfaticallidus PM70-1

Ferroglobus placidus DSM 10642

Archaeoglobus profundus DSM 5631

74

100

Gemmata obscuriglobus

Zavarzinella formosa
100

Blastopirellula marina

Pirellula staleyi DSM 6068
99

Planctomyces limnophilus DSM 3776

Schlesneria paludicola

Planctomyces maris
96

98

97

98

Streptomyces collinus Tu 365

Streptomyces turgidiscabies
100

Streptomyces bingchenggensis BCW-1

Streptomyces hygroscopicus subsp. jinggangensis 5008
69

Streptomyces chartreusis

Streptomyces zinciresistens

Streptomyces viridochromogenes
80

Streptomyces afghaniensis

100

Streptomyces scabiei 87.22

Streptomyces bottropensis
100

Streptomyces ipomoeae

70

Streptomyces gancidicus

Streptomyces sviceus
49

Streptomyces davawensis JCM 4913

64

Streptomyces vitaminophilus

Streptomyces sulphureus

Streptomyces violaceusniger Tu 4113

Streptomyces rapamycinicus NRRL 5491
100

86

Streptomyces flavogriseus ATCC 33331

Streptomyces clavuligerus

Streptomyces tsukubaensis
77

100

Terracoccus sp. 273MFTsu3.1

Nocardiopsis chromatogenes

Nocardiopsis halophila
100

Nocardiopsis salina

Nocardiopsis kunsanensis

Nocardiopsis xinjiangensis
99

100

Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111

Nocardiopsis synnemataformans
100

Nocardiopsis alba ATCC BAA-2165

Nocardiopsis prasina

Nocardiopsis valliformis

Nocardiopsis ganjiahuensis

100

100

96

Actinopolyspora halophila

Frankia sp. BMG5.12

Kribbella catacumbae

Streptomyces acidiscabies

Amycolatopsis nigrescens

Saccharomonospora xinjiangensis

Saccharomonospora glauca

Saccharomonospora cyanea
98

95

Saccharomonospora viridis DSM 43017

100

100

Amycolatopsis methanolica

Amycolatopsis azurea

Amycolatopsis alba

Amycolatopsis orientalis HCCB10007

Amycolatopsis decaplanina
70

60

100

Arthrobacter sp. PAO19

Isoptericola variabilis 225

Promicromonospora sukumoe
99

58

Mycobacterium kansasii 732

Mycobacterium marinum M

Mycobacterium liflandii 128FXT

Mycobacterium ulcerans Agy99
52

100
100

Agromyces subbeticus

72

100

Actinoalloteichus spitiensis

Micromonospora aurantiaca ATCC 27029
33

100

Amycolatopsis balhimycina

Streptomyces coelicolor A3-2-

Streptomyces lividans
100

Streptomyces canus

98

Actinomadura atramentaria

Micromonospora aurantiaca ATCC 27029 b

Verrucosispora maris AB-18-032

Micromonospora lupini
96

99

Actinoplanes missouriensis 431

Microbispora sp. ATCC PTA-5024
80

Actinoplanes friuliensis DSM 7358

Salinispora pacifica

100

70

100

Desulfobacter curvatus

Halorubrum saccharovorum

Haloferax alexandrinus

Haloferax gibbonsii
90

Haloferax prahovense

Haloferax volcanii DS2
68

100

73

Halococcus saccharolyticus

Halococcus salifodinae
98

Halococcus morrhuae

Halococcus thailandensis
100

Halococcus hamelinensis

71

100

Natrialba magadii ATCC 43099

Natrialba chahannaoensis

Natrialba hulunbeirensis
87

100

Natrialba aegyptia

Natrialba taiwanensis

Natrialba asiatica
92

100

100

Natrinema versiforme

100

61

Halogeometricum borinquense DSM 11551

100

62

64

65

100

Sporomusa ovata

92

96

Trichomonas vaginalis G3

Plasmodium falciparum 3D7

Plasmodium yoelii 17X

Plasmodium vinckei petteri

Plasmodium chabaudi chabaudi
100

97

76

Plasmodium knowlesi strain H

Plasmodium vivax Sal-1

Plasmodium inui San Antonio 1
40

Plasmodium cynomolgi strain B

95

100

Gregarina niphandrodes

54

Paramecium tetraurelia strain d4-2

Ichthyophthirius multifiliis

Tetrahymena thermophila SB210
100

97

Naegleria gruberi

Trypanosoma cruzi Dm28c

Trypanosoma cruzi strain CL Brener

Trypanosoma cruzi marinkellei

100

Trypanosoma vivax Y486

Trypanosoma brucei brucei strain 927/4 GUTat10.1

Trypanosoma congolense IL3000
98

95

96

Trypanosomatidae sp. TS-2013

Herpetomonas muscarum

Phytomonas sp. isolate EM1

Phytomonas sp. isolate Hart1
100

94

Angomonas desouzai

Angomonas deanei
99

Strigomonas galati

Strigomonas culicis

Strigomonas culicis BCU

Strigomonas culicis b
100

100

Strigomonas oncopelti

99

94

Leishmania amazonensis

Leishmania mexicana MHOM/GT/2001/U1103
100

Leishmania infantum JPCM5

Leishmania major strain Friedlin
89

100

Leishmania braziliensis MHOM/BR/75/M2904

97

Crithidia acanthocephali

Leptomonas pyrrhocoris
96

100

75

82

64

96

Blastocystis hominis

Entamoeba invadens IP1

Entamoeba histolytica HM-1-IMSS

Entamoeba dispar SAW760
100

100

Ectocarpus siliculosus

Phaeodactylum tricornutum CCAP 1055/1

Thalassiosira pseudonana CCMP1335

Thalassiosira oceanica
88

100

97

Guillardia theta CCMP2712

Nannochloropsis gaditana

67

Saprolegnia diclina VS20

Aphanomyces astaci

Aphanomyces invadans
100

99

Albugo laibachii Nc14

Phytophthora sojae

Phytophthora infestans T30-4

Phytophthora parasitica P1569
90

99
92

92

57

Chondrus crispus b

Galdieria sulphuraria b

Cyanidioschyzon merolae strain 10D
91

53

Acanthamoeba castellanii str. Neff

Dictyostelium discoideum AX4

Dictyostelium purpureum
80

Polysphondylium pallidum PN500

Dictyostelium fasciculatum
100

100

77

Aureococcus anophagefferens

Galdieria sulphuraria

Chondrus crispus
100

63

Physcomitrella patens

Selaginella moellendorffii

Picea sitchensis

Spartina alterniflora

Oryza coarctata

Oryza brachyantha

Brassica juncea

Oryza sativa Indica Group

Xerophyta viscosa
67

100

Triticum urartu

Brachypodium distachyon

Aegilops tauschii

Avena sativa

Lolium perenne
87

Triticum aestivum

82

75

Setaria italica

Zea mays
67

67

Sorghum bicolor

96

Aster tripolium

Vitis vinifera

Eutrema salsugineum

Arabidopsis lyrata subsp. lyrata
98

Arabidopsis thaliana

Brassica napus

Thellungiella halophila
70

88

98

Arabis alpina

Capsella rubella

Arabidopsis arenosa
95

99

Arthrocnemum glaucum

Suaeda salsa
58

Genlisea aurea

Avicennia marina

Mimulus guttatus

Prunus persica

Fragaria vesca subsp. vesca
100

Citrus clementina

Actinidia deliciosa

Actinidia rufa

Actinidia eriantha

91

Actinidia chinensis

Actinidia arguta
99

100

Theobroma cacao

Gossypium hirsutum
60

Morus notabilis

Ricinus communis

Jatropha curcas
57

Passiflora edulis f. flavicarpa

Populus trichocarpa

Hevea brasiliensis

Citrullus lanatus subsp. vulgaris

Cucumis sativus

Solanum tuberosum

Solanum lycopersicum
100

Cicer arietinum

Medicago falcata

Trifolium repens

Trifolium pratense
100

97

99

Glycine max

Phaseolus vulgaris

Vigna radiata
92

86

Medicago truncatula

76

94

Amborella trichopoda

100

99

61

98

Micromonas pusilla CCMP1545

Bathycoccus prasinos

Ostreococcus tauri

Ostreococcus lucimarinus CCE9901
100

98

100

94

Volvox carteri f. nagariensis

Chlamydomonas reinhardtii
100

Chlorella variabilis

Coccomyxa subellipsoidea C-169

77

Perkinsus marinus ATCC 50983

77

99

Hydra vulgaris

Pediculus humanus corporis

Tribolium castaneum

Dendroctonus ponderosae
93

Culex quinquefasciatus

Anopheles gambiae str. PEST

Anopheles darlingi
99

Aedes aegypti

100

Musca domestica

Drosophila pseudoobscura pseudoobscura

Drosophila ananassae

Drosophila yakuba

Drosophila erecta
84

Drosophila sechellia

Drosophila melanogaster
61

100

79

96

Drosophila grimshawi

Drosophila mojavensis

Drosophila virilis
68

100

94

Drosophila willistoni

100

Ceratitis capitata

74

100

100

Danaus plexippus

Bombyx mori
100

Acyrthosiphon pisum

Camponotus floridanus

Cerapachys biroi

Acromyrmex echinatior
64

Harpegnathos saltator

64

100

Megachile rotundata

Apis florea

Apis dorsata

Apis mellifera
84

100

Bombus impatiens

Bombus terrestris
100

81

93

Nasonia vitripennis

52

100

Aplysia californica

Lottia gigantea

Crassostrea gigas
66

86

Metaseiulus occidentalis

Ixodes scapularis

Capitella teleta

Branchiostoma floridae

Strongylocentrotus purpuratus

Saccoglossus kowalevskii

Daphnia pulex

Lepisosteus oculatus

Cyprinus carpio

Astyanax mexicanus
98

Salmo salar

Takifugu rubripes

Tetraodon nigroviridis
100

Neolamprologus brichardi

Pundamilia nyererei

Maylandia zebra
87

100

Oreochromis niloticus

Oreochromis mossambicus
97

100

Oryzias latipes

Poecilia formosa

Xiphophorus maculatus
100

71

95

73

98

97

94

Xenopus laevis

Xenopus (Silurana) tropicalis
100

Latimeria chalumnae

55

Sarcophilus harrisii

Heterocephalus glaber

Cavia porcellus
96

Jaculus jaculus

Mus musculus

Rattus norvegicus
73

Microtus ochrogaster

Cricetulus griseus

Mesocricetus auratus
61

Peromyscus maniculatus bairdii

100

100

98

Sorex araneus

Erinaceus europaeus

Loxodonta africana

Chrysochloris asiatica

Echinops telfairi
80

Elephantulus edwardii

Trichechus manatus latirostris

73

62

Ochotona princeps

Saimiri boliviensis boliviensis

Pongo abelii
63

Octodon degus

Tupaia chinensis

Ictidomys tridecemlineatus

69

Condylura cristata

Equus caballus

Ceratotherium simum simum
92

Camelus ferus

Vicugna pacos
75

Capra hircus

Bubalus bubalis

Bos taurus
55

Bos mutus

Pantholops hodgsonii

Ovis aries

Physeter catodon

Balaenoptera acutorostrata scammoni

Lipotes vexillifer

Orcinus orca

Tursiops truncatus
86

79

Pteropus alecto

Myotis davidii

Myotis lucifugus

Myotis brandtii
83

100
63

Panthera tigris altaica

Felis catus
57

Mustela putorius furo

Ailuropoda melanoleuca

Leptonychotes weddellii

Odobenus rosmarus divergens
96

65

Canis lupus familiaris

79

58

Otolemur garnettii

Nomascus leucogenys

Homo sapiens

Pan paniscus

Gorilla gorilla gorilla
58

77

97

Macaca fascicularis

Macaca mulatta

Papio anubis
80

75

100

92

100

99

Falco cherrug

Columba livia
65

Ficedula albicollis

Pseudopodoces humilis
74

88

Melopsittacus undulatus

95

Chelonia mydas

Chrysemys picta bellii
100

Alligator mississippiensis

Alligator sinensis
100

60

72

Anolis carolinensis

Ophiophagus hannah

Python bivittatus
100

99

58

Callorhinchus milii

95

93

51

Amphimedon queenslandica

Nematostella vectensis

Capsaspora owczarzaki ATCC 30864

Batrachochytrium dendrobatidis JAM81

Rhizophagus irregularis DAOM 181602

Mucor circinelloides f. circinelloides 1006PhL

Rhizopus delemar RA 99-880
100

76

Candida tenuis ATCC 10573

Clavispora lusitaniae ATCC 42720

Meyerozyma guilliermondii ATCC 6260
63

Debaryomyces hansenii CBS767

Millerozyma farinosa CBS 7064

63

Candida maltosa Xu316

Candida tropicalis MYA-3404

Candida dubliniensis CD36

Candida albicans SC5314
100

72

77

Lodderomyces elongisporus NRRL YB-4239

Candida parapsilosis

Candida orthopsilosis Co 90-125
100

94

99

Scheffersomyces stipitis CBS 6054

87

99

Wickerhamomyces ciferrii

Dekkera bruxellensis AWRI1499

Ogataea parapolymorpha DL-1

Tetrapisispora phaffii CBS 4417

Vanderwaltozyma polyspora DSM 70294
100

Tetrapisispora blattae CBS 6284

Kazachstania africana CBS 2517

Kazachstania naganishii CBS 8797
93

Naumovozyma castellii CBS 4309

Naumovozyma dairenensis CBS 421
92

90

Candida glabrata CBS 138

Saccharomyces arboricola H-6

Saccharomyces cerevisiae AWRI796
100

Kluyveromyces marxianus DMKU3-1042

Kluyveromyces lactis NRRL Y-1140
100

Zygosaccharomyces bailii CLIB 213

Zygosaccharomyces rouxii
100

Torulaspora delbrueckii

88

60

Kuraishia capsulata CBS 1993

Komagataella pastoris GS115

56

99

Taphrina deformans PYCC 5710

Yarrowia lipolytica
51

100

Malassezia globosa CBS 7966

Malassezia sympodialis ATCC 42132
99

Pseudozyma flocculosa PF-1

Ustilago hordei

Pseudozyma brasiliensis

Ustilago maydis 521

Pseudozyma hubeiensis SY62
99

Sporisorium reilianum SRZ2
98

Pseudozyma antarctica T-34

96

97

100

100

Mixia osmundae IAM 14324

Puccinia graminis f. sp. tritici CRL 75-36-700-3

Melampsora larici-populina 98AG31
100

Wallemia sebi CBS 633.66

Wallemia ichthyophaga EXF-994
100

Rhodosporidium toruloides NP11

Rhodotorula glutinis ATCC 204091
100

Trichosporon asahii var. asahii CBS 2479

Cryptococcus gattii WM276

Cryptococcus neoformans var. grubii H99
100

Tremella mesenterica DSM 1558

100

100

Auricularia delicata TFB-10046 SS5

Heterobasidion irregulare TC 32-1

Stereum hirsutum FP-91666 SS1
100

Fomitiporia mediterranea MF3/22

Gloeophyllum trabeum ATCC 11539

Coniophora puteana RWD-64-598 SS2

Laccaria bicolor S238N-H82

Moniliophthora roreri MCA 2997
63

71

Agaricus bisporus var. bisporus H97

Coprinopsis cinerea okayama7-130
93

Schizophyllum commune H4-8

Serpula lacrymans var. lacrymans S7.9

Phanerochaete carnosa HHB-10118-sp

Fibroporia radiculosa

Fomitopsis pinicola FP-58527 SS1

Trametes versicolor FP-101664 SS1

Dichomitus squalens LYAD-421 SS1
75

Ceriporiopsis subvermispora B

51

Punctularia strigosozonata HHB-11173 SS5

57

58

Piriformospora indica DSM 11827

Dacryopinax sp. DJM-731 SS1

Rhizoctonia solani AG-1 IB
58

88

97

Talaromyces stipitatus ATCC 10500

Pyronema omphalodes CBS 100304

Tuber melanosporum Mel28
90

Endocarpon pusillum Z07020

Byssochlamys spectabilis No. 5

Talaromyces marneffei ATCC 18224

Talaromyces stipitatus ATCC 10500 b
100

85

Aspergillus clavatus NRRL 1

Aspergillus fumigatus Af293

Neosartorya fischeri NRRL 181
93

84

Aspergillus nidulans FGSC A4

Aspergillus oryzae RIB40
53

Penicillium oxalicum 114-2

Penicillium roqueforti

Penicillium digitatum Pd1
78

Penicillium chrysogenum Wisconsin 54-1255
100

96

Aspergillus ruber CBS 135680

Aspergillus kawachii IFO 4308

Aspergillus niger CBS 513.88
100

97

76

Ajellomyces capsulatus G186AR

Ajellomyces dermatitidis ER-3
84

Paracoccidioides brasiliensis Pb03

100

Uncinocarpus reesii 1704

Coccidioides posadasii C735 delta SOWgp

Coccidioides immitis RS
100

88

61

Arthroderma otae CBS 113480

Arthroderma gypseum CBS 118893

Trichophyton verrucosum HKI 0517

Arthroderma benhamiae CBS 112371
72

Trichophyton rubrum CBS 118892
55

Trichophyton interdigitale H6

Trichophyton tonsurans CBS 112818

Trichophyton equinum CBS 127.97
96

91

100

91

100

80

Baudoinia compniacensis UAMH 10762

Sphaerulina musiva SO2202

Pseudocercospora fijiensis CIRAD86
78

Dothistroma septosporum NZE10

Zymoseptoria tritici IPO323
20

100

85

Coniosporium apollinis CBS 100218

Neofusicoccum parvum UCRNP2

Macrophomina phaseolina MS6
100

Phaeosphaeria nodorum SN15

Leptosphaeria maculans JN3

Pyrenophora tritici-repentis Pt-1C-BFP

Pyrenophora teres f. teres 0-1
100

Bipolaris maydis C5

Bipolaris oryzae ATCC 44560

Bipolaris sorokiniana ND90Pr

Bipolaris zeicola 26-R-13

77

Setosphaeria turcica Et28A

98

95

90

100

74

Eutypa lata UCREL1

Grosmannia clavigera kw1407

Ophiostoma piceae UAMH 11346

Sporothrix schenckii ATCC 58251
78

98

Pseudogymnoascus destructans 20631-21

Pestalotiopsis fici W106-1

Togninia minima UCRPA7

Colletotrichum orbiculare MAFF 240422

Colletotrichum gloeosporioides Cg-14

Colletotrichum higginsianum

Colletotrichum graminicola M1.001
94

Colletotrichum fioriniae PJ7

71

68

99

Verticillium dahliae VdLs.17

80

Sordaria macrospora k-hell

Neurospora crassa OR74A

Neurospora tetrasperma FGSC 2508
100

100

Trichoderma virens Gv29-8

Trichoderma atroviride IMI 206040

Trichoderma reesei QM6a

99

Ophiocordyceps sinensis CO18

Claviceps purpurea 20.1

Metarhizium anisopliae ARSEF 23

Metarhizium acridum CQMa 102
100

87

96

Beauveria bassiana ARSEF 2860

Cordyceps militaris CM01
100

Nectria haematococca mpVI 77-13-4

Fusarium verticillioides 7600

Fusarium oxysporum Fo5176

Fusarium graminearum PH-1
56

Fusarium fujikuroi IMI 58289

98

100

59

77

88

Gaeumannomyces graminis var. tritici R3-111a-1

Magnaporthe oryzae 70-15
100

Blumeria graminis f. sp. hordei DH14

Glarea lozoyensis 74030

Sclerotinia borealis F-4157

Sclerotinia sclerotiorum 1980

Botryotinia fuckeliana T4
69

100
68

58

Thielavia terrestris NRRL 8126

Myceliophthora thermophila ATCC 42464

Chaetomium thermophilum var. thermophilum DSM 1495
54

93

Podospora anserina S mat+

Cyphellophora europaea CBS 101466

Cladophialophora psammophila CBS 110553

Cladophialophora carrionii CBS 160.54

Cladophialophora yegresii CBS 114405
100

93

Capronia epimyces CBS 606.96

Capronia coronata CBS 617.96

Exophiala dermatitidis NIH/UT8656
79

92

97

Arthrobotrys oligospora ATCC 24927

Dactylellina haptotyla CBS 200.50
100

100

88

Monosiga brevicollis MX1

54

Reticulomyxa filosa

Caenorhabditis elegans

Caenorhabditis remanei
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