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9963/+456/-1795

13569/+176/-2405

7894/+147/-1365

3415/+355/-1052

6728/+1048/-1266

3660/+66/-432

8380/+83/-11309

10320/+2/-5657

1138/+163/-899

3516/+2/-111

10144/+7/-808

16166/+79/-3759

2474/+17/-2738

5980/+1275/-760
18299/+757/-850

3977/+348/-732

9678/+133/-294

3435/+5/-154

5375/+618/-602

22301/+13881/-1335

6943/+407/-2419

9582/+26/-2412

3356/+23/-651

12515/+289/-2679

8938/+8/-6781

2775/+153/-13146

11968/+42/-3098

3796/+179/-2845

3758/+67/-965

7450/+78/-1882

22526/+1202/-2352

16838/+75/-2109

4866/+62/-12949

25715/+1636/-5660

18474/+3380/-485

3417/+163/-2365

4758/+490/-266

2899/+15/-585

8779/+163/-1365

8321/+2/-460

1782/+599/-1865

7984/+567/-1248

8086/+92/-863

14481/+222/-5843

3473/+17/-543

5515/+93/-10469

7771/+650/-3635

7960/+5/-2301

10408/+5/-1633

18872/+416/-3132

7183/+668/-2334

3546/+22/-720

10966/+99/-4408

13189/+118/-7730

2272/+97/-2482

15579/+562/-625

7150/+4/-2736

3618/+11/-457

9399/+1048/-8043

10256/+5/-1958

21005/+207/-6622

8874/+9/-1524

7226/+166/-2244

6338/+219/-1203

9944/+22/-1502

7126/+735/-1380

3320/+9/-208

6432/+183/-1827

8752/+3113/-1457

12206/+1944/-3514

21394/+268/-466

7428/+169/-2262

9020/+1223/-4718

2578/+54/-618

5728/+50/-1136

10008/+953/-1244

3728/+41/-440

9389/+310/-1951

7073/+114/-2411

20801/+1705/-558 Didelphimorphia

Mortierellomycotina

Gnathostomata

Cercopithecidae

Tgv clade

Adrianichthyidae

Debaryomycetaceae 3

Poales

Klebsormidiophyceae

Myrtales

Artiofabula

Vertebrata

Pan

Rhabditina

Momordiceae

Rodophyta

Basidiomycota

Lepisosteiformes

Blastocladiomycota

Stramenopiles

Mollusca

Rosids

Lecanoromycetes

Cucurbiteae/Benincaseae

Hominini

Craspedida clades 1 2

Debaryomycetaceae 2

Fungi 3

Pichiaceae 4

Camelina/Capsella

Punica clade

Stephanoecidae clade 1

Craspedida clade 1

Blenniiformes

Agaricales/Hymenochaetales

Scrotifera

Dothideo/Eurotio/Lecanoromycetes

Betulaceae

Roanoka/Balthica/Infusionum clade

Core asteridsCore eudicots

Theria

Amorpheae

Myriazoa

Metschnikowiaceae

Ustilagino/Agaricomycotina

Afroinsectiphilia

Platyhelminthes

Carnivora

Pezizomycotina

Hemichordata

Saccharomycotina 2

Vitales

Papionini

Saccharomycodaceae

Campanulids

Cyberlindnera

Cetacea

Cleomaceae/Brassicaceae

Holometabola/Psocodea
Insecta

Culicidae

Npaaa clade

Fagaceae

Dikarya

Gymnosperms

Nymphalidae

Myo./Cas.

Chelicerata

Monotremata

Leotiomyceta

Bibionomorpha/Cyclorrhapha

Haplorrhini

Dermocystida

Filozoa

Arboricola clade

Archosauria

Rosales

Zooamata

Taphrinomycotina

Reinhardtinia

Crustacea
Araneae

Bilateria

Brassiceae 3

Ruminantia

Cucurbiteae

SAR

Gossypium

Eremothecium/Kluyveromyces

Naumovozyma

Oxalidales

Rosales/Cucurbitales/Fagales

Brassicaceae

Hylobatidae

Hymenoptera

Malvales 2

Gastropoda/Bivalvia

Asterids

Kazachstania

Porifera

Saccharomycetaceae

Deuterostomia

Zoopagomycota

Hexacorallia

Kvevrii clade

Myriapoda

Ambulacraria

DPANN/Euryarchaeota/TACK/

Magnoliids/eudicots

Actinopterygii

Annelida

Mesangiospermae

Lophotrochozoa

Cerevisiae clade

Drosophila

Orbiliomycetes

Acanthoecida

Superrosids

Brassiceae 1

Lamiids

Cellular organisms

Ericales

Cercopithecinae

Lipomycetaceae

Placentalia

Capsella

Papaveraceae

Fabids

Afrotheria

Trypanosomatida

Amphibia

Punica/Fluct. clade

Arctoidea

Cetartiodactyla

Euglenozoa

Platytrochozoa

Testudines

Embriophyta

Eremothecium

Salicaceae

Saccharomycotina

Craspedida

Ranunculales

Euryarchaeota/TACK/

Mandibulata

Tetrapoda

Saccharomyces

Phaffomycetaceae

Viridiplantae

Monocots

Com cladeEuphorbiaceae

Brachiopoda

Dioscoreales/poales

Chytridiomycota

Pichiaceae 1Pichi/Debaryo/Metschnikowiaceae

Nitrogen-fixing clade

Calyptratae/Drosophila

Glires

Simiiformes

Repelta/virilis group

Rodentia

Cucujiformia

Craspedida clade 2

Phaffomycetaceae/Saccharomycetaceae

Cannabaceae

Suina

Hominidae

Debaryo/Metschnikowiaceae

Holometabola

Bryopsida

Pancrustacea

Fungi

Drosophila obscura group

Diaphoretickes
Chlorellales

Placozoa

Saccharomycetaceae 3

Agaricomycotina

Magnoliids
Amborellales

Platyrrhini

Nucleariidae and fonticula group

Trifolieae

Characiformes
Percomorpha

Sphaeropleales

Fungi 1

Aves

EcdysozoaParahoxozoa

Kluyveromyces

Dothideomycetes

Microsporidia

Cypriniformes

Coleoptera

Cnidaria/Placozoa

Perci./Tetra.

Alveolata

Malvales/Brassicales

Chondrichthyes

Choanoflagellida/Metazoa

Sophophora

Formicoidea

Camelineae

Myzozoa

Sordariomycetes

Urochordata

RosaceaeCannabaceae/Rhamnaceae

Torulaspora clade

Eudicots

Glomeromycotina/Mucoromycotina

Archaeplastida

Primates

Caricaceae

Laurasiatheria

Brassiceae

Ichthyophonida 1

Ctenophora

Ichthyophonida

CnidariaMetazoa

Scandentia

Pneumocystido/Schizosaccharomycetes

Rhabditida

Trignopsidaceae

Euteleostomi

Debaryo/Metschnikowiaceae 3

Heliconiinae/Nymphalinae

Ichthyophonida 2

Marsupialia

Ponginae

Sciuromorpha/Hystricomorpha

Bryophyta

Hystricomorpha

Otophysa

Balthica clade

Sugenus drosophila

Ichthyosporea

Ciona

Sapindales/Malvales/Brassicales

Asgard archaea/Eukaryota

Mucoromycota

Strepsirrhini

Malvales

Lachancea

Debaryomycetaceae 1

Aparaglossata

Eutermeae/Brassiceae

Pichiaceae

Cyclorrhapha

Rhizaria

Coelacanthiformes

Selenastraceae

Candida

Cetruminantia

Mucoro/Zoopagomycota

Saccharo/Pezizomycotina

Adrianichthyidae/Poeciliidae

Pinidae

Chordata

Camelina

Choanoflagellida

Spiralia

Cleomaceae

Rodophytina

D. yak./ere. group

Phaseolinae

Brevicollis clade

Excavata/Diaphoretickes

Drosophila similans/sechellia group

Catarrhini

Obscura/Melanogaster group

Streptophyta

Callitrichidae/Aotidae

Teretosporea

Eurosids

Pucciniomycotina

Phytophaga

Eulipotyphla

Nematoda

Cebidae

Kazachstania/Naumovozyma/Saccharomyces

Bacillariophyceae/Dictyochophyceae

Debaryo/Metschnikowiaceae 2

Homininae

Benincaseae

Poeciliidae

Corallochytrea

Yarrowia clade
Eurotiomycetes

Rhizaria 1

Charophyceae/embriophyta

Drosophila melanogaster subgroup

Neolectomycetes

Eumetabola

Brassiceae 2

Boreoeutheria

Acanthoecidae clade 1

Manihot/Hevea

Kazachstania/Naumovozyma

Ferungulata

Cephalopoda

Chlorophyceae

Gorilla

Cryptomycota/Microsporidia

Pezizomycetes

Xenarthra

Drosophila melanogaster group

Cichlidae

Tylopoda

Ustilaginomycotina

Punica/Fluctuans/Hollandica clade

Stephanoecidae

Glycininae

Cephalochordata
Cyclostomata

TACK/Asgard archaea/Eukaryota
Stramenopiles/Alveolata

Malvales 3

Cucurbitales

Diptera

Zygosaccharomyces

Eutermeae

Saccharomycotina 3

Chlamydomonadales

Leotiomycetes

Alismatales

Arabidopsis

Charophyceae

Malvales 1

Psittacopasserae

Hydrozoa

Vanderwaltozyma clade

Clupeocephala

Hemiptera

Lemuriformes

Saccharomycotina 1

Lepidosauria

Acari

Saxifragales

Perissodactyla

Opisthokonta

Bibionomorpha

Arabidopsis 1

Holomycota

Balthica/Infusionum clade

Orbilio/Pezizomycetes

Phaseoleae

MucoromycotinaFungi 2

Mammalia

Pichiaceae 2

Australidelphia

Saccharomycetaceae 1

Arabidopsis 2

Atlantogenata

Acanthomorpha

Canonical microsporidia

Debaryomycetaceae

Discosea

Trebouxiophyceae

Sapindales

Gadiformes

Caryophyllales

Sarcopterygii

Rhamnaceae

Dioscoreales
Ranunculaceae

Superasteridae

Amoebozoa

Debaryomycetaceae 4

Percolozoa

Apoidea

Glomeromycotina

Excavata

Archelosauria

Evosea

Olfactores

Ann./Bra.

Crocodylia

Culicomorpha

Pichiaceae 3

Angiosperms

Cryptomycota

CastorimorphaLagomorpha

Eustigmatophyceae

Echinodermata

Malpighiales

Perciformes

Genistoids

Colobinae

Wickerhamomyces

Saccharomycetaceae 2

Rotifera

Marchantiophyta

Hominoidea

Chiroptera

Myomorpha

Brassicales

Apusomonadida/Breviatea

Arthropoda

Drosophila similans/sechellia/melanogaster group

Chlorellaceae

Eukaryota

Roanoka clade

Fagales

Mecopterida

Cucurbitales/Fagales

Saccharomycodaceae/Mycetaceae

Holozoa

Euarchonta

Filasterea

Protostomia

Spermatophyta

Debaryo/Metschnikowiaceae 1

Ciliophora

Ascomycota

Tarsiiformes

Fabales

Fluct. cl.

Euarchontoglires

Sauria

Tracheophyta Ginkgoidae

Tetrapisispora clade

Chlorophyta

Paenungulata

Malvids

Sordario/Leotiomycetes

Tetraodontiformes

Acanthoecidae

Obazoa

Lepidoptera

Cyanidiophyceae

Eurotio/Lecanoromycetes

D. ananassae subgroup

Lycophytes

Amniota

979/+185/-104434119/+17/-76453006/+98/-77642585/+88/-7258

DPANNEuryarchaeotaTACKAsgard archaea

Supplementary Data 1. The consensus phylogeny of 667 species used to estimate gene family gain and loss patterns.The number of total, gained and lost gene families at a particular node (total/+gain/-loss) are calculated using c-value=0.8.Paths to four functionally analysed focal species are colored ( , , , ).A.thailana S. cerevisiae D. melanogaster H.sapiens
/Asgard archaea/Eukaryota

/Asgard archaea/Eukaryota
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