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Lomentospora prolific
ans

Scedosporium apiospermum

Scedosporium boydii

Scedosporium dehoogii

Scedosporium aurantiacum

Knoxdaviesia proteae

Knoxdaviesia capensis

Thielaviopsis punctulata
Thielaviopsis euricoi

Thielaviopsis ethacetica

Thielaviopsis musarum

Davidsoniella virescens

Endoconidiophora polonica

Endoconidiophora laricicolaChalaropsis thielavioides

Ceratocystis harringtonii

Ceratocystis albifundusCeratocystis platani

Ceratocystis cacaofunesta
Ceratocystis eucalypticola

Ceratocystis fimbriata

Ceratocystis manginecans

Bretziella fagacearum

Ambrosiella xylebori
Ceratocystis adiposa

Huntiella monilifo
rmis

Huntiella bhutanensis
Huntiella decipiens

Huntiella savannae

Huntiella omanensis

Reticulascus tulasneorum

Acremonium furcatum

Verticillium albo-atrum

Verticillium zaregamsianum
Verticillium tricorpus

Verticillium klebahnii
Verticillium isaacii

Verticillium nubilum
Verticillium alfalfae

Verticillium nonalfalfae

Verticillium longisporum
Verticillium dahliae

Colletotrichum chlorophyti

Colletotrichum coccodes

Colletotrichum higginsianum
Colletotrichum lentisColletotrichum incanum

Colletotrichum tofieldiae

Colletotrichum sublineola

Colletotrichum graminicola
Colletotrichum falcatum

Colletotrichum orchidophilum

Colletotrichum godetiaeColletotrichum salicis
Colletotrichum fioriniae

Colletotrichum acutatum
Colletotrichum simmondsii

Colletotrichum nymphaeae

Colletotrichum sp. JS-367

Colletotrichum sansevieriae
Colletotrichum musae

alocitcurfmuhcirtotelloC

Colletotrichum gloeosporioides

Colletotrichum truncatum

Colletotrichum lindemuthianum
Colletotrichum orbiculare

Sarocladium oryzae
Sarocladium strictum

Trichothecium roseum

Trichothecium sympodiale

Trichothecium ovalisporum
Clonostachys rosea

Gliomastix tumulicola

Geosmithia putterillii

Geosmithia flava

Geosmithia morbida

Acremonium chrysogenum

Paramyrothecium roridum

Memnoniella echinata

Stachybotrys chartarum

Stachybotrys chlorohalonata

Escovopsis sp. TC

Escovopsis sp. Ae733

Escovopsis sp. Ae720

Escovopsis sp. Ae724

Escovopsis sp. AC

Escovopsis weberi

Trichoderma arundinaceum

Trichoderma brevicompactum

Trichoderma pleuroti

Trichoderma harzianum

Trichoderma guizhouense

Trichoderma virens

Trichoderma citrinoviride

Trichoderma koningii

Trichoderma longibrachiatum

Trichoderma parareesei

Trichoderma reesei

Trichoderma asperellum

Trichoderma hamatum

Trichoderma gamsii

Trichoderma koningiopsis

Trichoderma atroviride

Torrubiella hemipterigena

Lecanicillium sp. LEC01

Lecanicillium sp. MT-2017a

Lecanicillium fungicola

Lecanicillium psalliotae

Beauveria pseudobassiana

Cordyceps brongniartii

Beauveria bassiana

Beauveria rudraprayagi

Cordyceps militaris

Cordyceps pruinosa

Cordyceps tenuipes

Cordyceps cicadae

Cordyceps fumosorosea

Cordyceps confragosa

Cordyceps farinosa

Paecilomyces hepiali

Ophiocordyceps australis
Hirsutella thompsonii

Hirsutella minnesotensis
Ophiocordyceps sinensis

Cordyceps sp. RAO-2017

Ophiocordyceps camponoti-rufipedis

Ophiocordyceps unilateralis

Ophiocordyceps sp. camponoti-saundersi

Ophiocordyceps sp. camponoti-leonardi

Ophiocordyceps polyrhachis-furcata

Purpureocillium lilacinum

Drechmeria coniospora
Albophoma yamanashiensis

Tolypocladium sp. Sup5 PDA-1

Tolypocladium inflatum

Tolypocladium sp. Salcha MEA-2

Tolypocladium paradoxum

Tolypocladium ophioglossoides

Tolypocladium capitatum

Pochonia chlamydosporia

Metarhizium rileyi

Metarhizium album

Metarhizium acridum

Metarhizium guizhouense

Metarhizium majus

Metarhizium brunneum

Metarhizium robertsii

Metarhizium anisopliae

Hypocrella siamensis

Moelleriella libera

Ustilaginoidea virens

Periglandula ipomoeae

Atkinsonella hypoxylon

Atkinsonella texensis

Balansia obtecta

Epichloe glyceriae

Epichloe typhina

Epichloe sylvatica
Epichloe aotearoae
Epichloe brachyelytriEpichloe bromicola

Epichloe elymi

Epichloe sp. AL9924

Epichloe amarillans

Epichloe baconii

Epichloe festucae
Epichloe gansuensisAciculosporium take

Claviceps paspali

Claviceps fusiformis

Claviceps purpurea

Pseudonectria foliicola

Fusarium sp. JS1030
Fusarium euwallaceaeFusarium sp. FSSC 6Nectria haematococcaFusarium solani

Fusarium tucumaniaeFusarium phaseoliFusarium cuneirostrum

Fusarium virguliformeFusarium brasilienseFusarium azukicola

Fusarium algeriense
Fusarium burgessii

Fusarium beomiforme

Fusarium hostae
Fusarium oxysporum
Fusarium commune

Fusarium fujikuroi
Fusarium proliferatum

Fusarium mangiferae

Fusarium agapanthi
Fusarium fracticaudum
Fusarium temperatum

Fusarium sp. Na10
Fusarium circinatum

Fusarium pininemorale

Fusarium nygamai
Fusarium verticillioides

Fusarium udum

Fusarium tricinctumFusarium sp. JS626Fusarium avenaceumFusarium sp. FIESC 28Fusarium sp. FIESC 12
Fusarium equiseti
Fusarium longipesFusarium poaeFusarium venenatumFusarium sambucinum

Fusarium sporotrichioidesFusarium langsethiaeFusarium praegraminearum

Fusarium culmorum

Fusarium graminearum
Fusarium asiaticum

Fusarium meridionale

Fusarium pseudograminearum

Corinectria fuckeliana

Neonectria puniceaNeonectria hederae

Neonectria ditissimaNectria sp. B-13

Dactylonectria macrodidyma
Ilyonectria mors-panacis

Ilyonectria destructans

Aquanectria penicillioides
Calonectria naviculata

Calonectria pseudonaviculata

Calonectria leucothoes
Calonectria pseudoreteaudii
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nivorus

Ceratocystiopsis brevicomisCeratocystiopsis minuta

Fragosphaeria purpurea

Sporothrix insectorum

Sporothrix pallida
Sporothrix globosa

Sporothrix schenckii

Sporothrix brasiliensis
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Ophiostoma piceae

Ophiostoma novo-ulmi
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Drechslerella stenobrocha

Dactylellina haptotyla

Arthrobotrys oligospora

Pyronema omphalodes

Morchella eximia

Morchella septimelataTuber borchii
Tuber calosporum

Tuber melanosporum

Tuber umbilicatum

Tuber magnatum

Lipomyces lipofer

Lipomyces suomiensis

Lipomyces oligophaga

Lipomyces doorenjongii

Lipomyces kononenkoae

Lipomyces mesembrius

Lipomyces arxii
Lipomyces starkeyi

Lipomyces japonicus

Trigonopsis vinaria
Trigonopsis variabilis

Botryozyma nematodophila

Tortispora starmeri

Tortispora caseinolytica

Tortispora ganteri

Nadsonia fulvescens var. elongata

Nadsonia fulvescens var. fu
lvescens

Candida hispaniensis

Yarrowia lipolytica

Yarrowia keelungensisYarrowia deformans

Yarrowia divulgataYarrowia bubula

Wickerhamiella infanticola

Wickerhamiella cacticola
Wickerhamiella domercqiae

Starmerella apicola

Starmerella bombicola

Wickerhamiella versatilis

Candida incommunis

Deakozyma indianensis

Blastobotrys muscicola

Blastobotrys peoriensis

Blastobotrys americana

Blastobotrys raffinosifermentans

Blastobotrys adeninivorans

Blastobotrys serpentis

Blastobotrys mokoenaii

Blastobotrys nivea

Blastobotrys proliferans

Sugiyamaella lignohabitans
Spencermartinsiella europaea

Diddensiella caesifluorescens

Zygoascus ofunaensis

Zygoascus meyerae

Groenewaldozyma salmanticensis

Middelhovenomyces tepae

Dipodascus albidus

Dipodascus geniculatus

Geotrichum candidum

Saprochaete clavata

Magnusiomyces tetraspermus

Alloascoidea hylecoeti Sporopachydermia quercuum

Sporopachydermia lactativora

Ascoidea rubescens
Ascoidea asiatica

Saccharomycopsis malanga

Saccharomycopsis capsularis

Candida ponderosae

Starmera quercuum

Starmera amethionina

Candida stellimalicola

Wickerhamomyces anomalus
Wickerhamomyces ciferrii

Wickerhamomyces bovis

Candida montana

Candida orba

Phaffomyces thermotolerans

Phaffomyces opuntiae

Phaffomyces antillensis

Barnettozyma pratensis

Barnettozyma salicaria

Barnettozyma hawaiiensis

Barnettozyma populi
Barnettozyma californica

Wickerhamomyces sp. YB 2243

Wickerhamomyces canadensis

Wickerhamomyces alni

Wickerhamomyces hampshirensis

Candida freyschussii

Cyberlindnera fabianii

Cyberlindnera americana

Candida mycetangii
Cyberlindnera petersonii

Cyberlindnera xylosilytica

Cyberlindnera mrakii

Cyberlindnera saturnus

Cyberlindnera suaveolens
Cyberlindnera jadinii

Candida vartiovaarae

Cyberlindnera misumaiensis

Cyberlindnera maclurae

Hanseniaspora pseudoguilliermondii

Hanseniaspora clermontiae

Hanseniaspora uvarum

Kloeckera hatyaiensis

Hanseniaspora singularis

Hanseniaspora valbyensis

Hanseniaspora vineae

Hanseniaspora osmophila

Eremothecium sinecaudum

Eremothecium coryli

Ashbya aceri

Eremothecium gossypii

Eremothecium cymbalariae

Kluyveromyces aestuarii

Kluyveromyces lactis

Kluyveromyces dobzhanskii

Kluyveromyces marxianus

Lachancea kluyveri
Lachancea cidri

Lachancea fermentati Lachancea mirantina

Lachancea nothofagi

Lachancea dasiensis

Lachancea meyersii

Lachancea fantastica nom nud

Lachancea lanzarotensis

Lachancea quebecensis

Lachancea thermotolerans

Lachancea waltii

Zygosaccharomyces bisporus

Zygosaccharomyces bailii

Zygosaccharomyces kombuchaensis
Zygosaccharomyces rouxii

Torulaspora microellipsoides

Zygotorulaspora mrakii

Zygotorulaspora florentina

Torulaspora maleeae

Torulaspora delbrueckii

Torulaspora pretoriensis

Torulaspora franciscae

Yueomyces sinensis

Tetrapisispora blattae

Vanderwaltozyma polyspora

Tetrapisispora fleetii

Tetrapisispora namnaonensis

Tetrapisispora phaffii

Tetrapisispora iriomotensis

Nakaseomyces bacillisporus

Candida castellii
Candida glabrata

Candida nivariensis

Nakaseomyces delphensis

Candida bracarensis

Saccharomyces eubayanus

Saccharomyces uvarum

Saccharomyces arboricola

Saccharomyces kudriavzevii

Saccharomyces mikatae

Saccharomyces cerevisiae
Saccharomyces paradoxus

Kazachstania africana
Kazachstania viticola

Kazachstania turicensisKazachstania kunashirensis

Kazachstania rosinii

Kazachstania spencerorum

Kazachstania martiniae

Kazachstania intestinalis

Kazachstania naganishii

Kazachstania bromeliacearum

Kazachstania taianensis

Kazachstania transvaalensis
Kazachstania yakushimaensis

Kazachstania unispora

Kazachstania solicola
Kazachstania aerobia

Kazachstania siamensis

Naumovozyma castellii

Naumovozyma dairenensis

Pachysolen tannophilus

Nakazawaea peltata
Nakazawaea holstii

Peterozyma toletanaPeterozyma xylosa

Kuraishia ogatae

Kuraishia capsulataKuraishia molischiana
Candida boidinii

Ogataea methanolicaOgataea trehalophila

Candida arabinofermentans

Ogataea nitratoaversaOgataea pilisensis

Ogataea populialbae

Ogataea trehaloabstinensOgataea glucozyma
Ogataea piniOgataea henricii

Ogataea zsoltii

Ogataea kodamaeOgataea polymorphaOgataea parapolymorpha

Ogataea philodendri

Ogataea minutaOgataea nonfermentans

Brettanomyces bruxellensis
Brettanomyces anomalus

Brettanomyces custersianus

Kregervanrija fluxuumKregervanrija delftensis

Martiniozyma abiesophila

Saturnispora silvae

Saturnispora mendoncae

Saturnispora saitoi

Saturnispora serradocipensis

Saturnispora hagleri

Saturnispora dispora

Saturnispora zaruensis

Candida sorboxylosa

Pichia terricola

Pichia membranifaciens
Pichia occidentalis

Pichia norvegensis
Pichia kudriavzevii

Pichia nakasei
Pichia heedii

Pichia exigua

Ambrosiozyma maleeae

Ambrosiozyma philentoma
Ambrosiozyma ambrosiae

Ambrosiozyma oregonensis

Ambrosiozyma monospora

Ambrosiozyma kashinagacola

Ambrosiozyma vanderkliftiiAmbrosiozyma pseudovanderkliftii

Ogataea naganishii
Candida succiphila

Ogataea ramenticola

Ogataea methylivora

Citeromyces hawaiiensisCiteromyces matritensis

Citeromyces siamensis

Komagataella pseudopastoris

Komagataella pastoris

Komagataella populi

Babjeviella inositovora

Cephaloascus fragrans

Cephaloascus albidus

Candida fragi
Kurtzmaniella cleridarum

Candida schatavii

Millerozyma acaciae

Debaryomyces maramusDebaryomyces nepalensis

Debaryomyces hansenii

Debaryomyces fabryi
Debaryomyces subglobosus

Debaryomyces prosopidis

Scheffersomyces lignosus
Scheffersomyces stipitis

Spathaspora gorwiae

Spathaspora hagerdaliae

Spathaspora passalidarum

Spathaspora girioi

Spathaspora arborariae

Candida tropicalisCandida sojae

Candida albicans
Candida dubliniensis

Candida corydali
Lodderomyces elongisporus

Candida orthopsilosis

Candida parapsilosis

Wickerhamia fluorescens

Teunomyces gatunensis

Teunomyces cretensis

Teunomyces kruisii

Aciculoconidium aculeatum

Kodamaea laetipori

Kodamaea ohmeri

Candida restingae

Suhomyces pyralidae

Suhomyces canberraensis
Suhomyces emberorum

Suhomyces tanzawaensis

Priceomyces medius

Priceomyces castillae

Priceomyces haplophilus

Priceomyces carsonii

Hyphopichia homilentoma

Hyphopichia burtonii

Danielozyma ontarioensis

Candida gotoi
Hyphopichia heimii

Candida rhagii

Candida heveicola

Candida auris

Candida oregonensis

Candida blattae

Candida intermedia

Clavispora lusitaniae
Candida fructus

Metschnikowia bicuspidata var. bicuspidata

Candida golubevii

Candida wancherniaeCandida hawaiiana
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Figure S1. Human pathogenicity has repeatedly evolved in 
fungi. Genera and lineages harboring major and emerging 
fungal pathogens (see Table 1) are shown in red and non-
pathogenic taxa are shown in black. The fungal tree of life 
based on a phylogenomic analysis of 1,644 species and 290 
genes from Li et al. (2021). A genome-scale phylogeny of the 
kingdom Fungi. Curr. Biol. 31: 1653–1665.




