
Supplemental Figure 1

Geotrichum candidum 3C

Ashbya aceri

yHMPu5000035701 Cyberlindnera fabianii

Brettanomyces bruxellensis

Geotrichum candidum CLIB918

Saccharomyces paradoxus

Eremothecium gossypii
Eremothecium cymbalariae

yHMPu5000035316 Candida homilentoma

Saccharomyces uvarum

Candida parapsilosis

Kluyveromyces dobzhanskii

Candida dubliniensis

yHMPu5000035043 Babjeviella inositovora

Spathaspora passalidarum

Hyphopichia burtonii

Lachancea waltii

Meyerozyma guilliermondii

Lipomyces starkeyi

Metschnikowia fructicola

Candida maltosa

Lodderomyces elongisporus

Tortispora caseinolytica

Schizosaccharomyces pombe

Starmerella bombicola

Yarrowia lipolytica

Kazachstania naganishii

yHMPu5000035336 Cyberlindnera jadinii

Candida tenuis

Candida boidinii

Cyberlindnera fabianii

Hanseniaspora vineae

Clavispora lusitaniae

Neurospora crassa

Ascoidea rubescens

Xylona heveae

Lachancea thermotolerans

Naumovozyma dairenensis

yHMPu5000034998 Cephaloascus albidus

Kluyveromyces aestuarii

Nakaseomyces castellii

Vanderwaltozyma polyspora

Hanseniaspora uvarum

Sclerotinia sclerotiorum

Saccharomyces cerevisiae

Saprochaete clavata

Candida tropicalis

Aspergillus nidulans

Candida arabinofermentans

yHMPu5000037913 Candida cylindracea

yHMPu5000034975 Brettanomyces bruxellensis

Tetrapisispora blattae

Komagataella pastoris

Eremothecium coryli

Pachysolen tannophilus

yHMPu5000035720 Candida chilensis

yHMPu5000034635 Nadsonia fulvescens

Candida glabrata

Brettanomyces anomalus

yHMPu5000034965 Brettanomyces naardenensis

yHMPu5000034976 Brettanomyces anomalus

Kazachstania africana

yHMPu5000035682 Hyphopichia burtonii

Ogataea parapolymorpha

Debaryomyces hansenii

yHMPu5000035269 Wickerhamomyces ciferrii

Saccharomyces arboricola

Arxula adeninivorans

Candida auris

Naumovozyma castellii

Candida orthopsilosis

Arthrobotrys oligospora

Kuraishia capsulata

Lachancea lanzarotensis

Saccharomyces mikatae
Saccharomyces kudriavzevii

Kluyveromyces lactis

Zygosaccharomyces bailii

Lachancea kluyveri

Scheffersomyces stipitis

Kluyveromyces marxianus

Pichia membranifaciens

Metschnikowia bicuspidata

Wickerhamomyces ciferrii

Pichia kudriavzevii

Candida sojae

yHMPu5000034999 Cephaloascus fragrans

Candida tanzawaensis

Stagonospora nodorum

Spathaspora arborariae

Candida albicans

Meyerozyma caribbica

Nadsonia fulvescens

Babjeviella inositovora

Wickerhamomyces anomalus

Ogataea polymorpha

Candida apicola

Kluyveromyces wickerhamii

Tetrapisispora phaffii

Zygosaccharomyces rouxii

yHMPu5000026197 Brettanomyces custersianus

Nakaseomyces bracarensis

Torulaspora delbrueckii

Hanseniaspora valbyensis

Cyberlindnera jadinii

yHMPu5000035708 Wickerhamomyces sp. UFMG-CM-Y6624

yHMPu5000035273 Wickerhamomyces anomalus

Nakaseomyces bacillisporus

Nakaseomyces nivariensis

Fusarium graminearum

Botrytis cinerea

Nakaseomyces delphensis

Saccharomyces eubayanus

yHMPu5000041830 Candida silvatica

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100
100

100

100

100

100

100

100

100

99

100

100

100

100

100

100
100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

97

100

100

100

100

100

90

100

100

100

Tree scale: 0.1



Geotrichum candidum 3C

yHMPu5000037913 Candida cylindracea

Metschnikowia bicuspidata

Ogataea polymorpha

Scheffersomyces stipitis

Candida glabrata

Geotrichum candidum CLIB918

Spathaspora passalidarum

Candida boidinii

Metschnikowia fructicola
Clavispora lusitaniae

Saccharomyces cerevisiae

Komagataella pastoris

Zygosaccharomyces bailii

yHMPu5000034998 Cephaloascus albidus

Hyphopichia burtonii

Tetrapisispora phaffii

yHMPu5000035269 Wickerhamomyces ciferrii

Kluyveromyces aestuarii

Nakaseomyces bracarensis

Meyerozyma caribbica

Saccharomyces kudriavzevii

Lipomyces starkeyi

Brettanomyces anomalus

Saccharomyces uvarum

Kazachstania africana

Torulaspora delbrueckii

Pachysolen tannophilus

Tortispora caseinolytica

Schizosaccharomyces pombe

Starmerella bombicola

yHMPu5000035043 Babjeviella inositovora

Yarrowia lipolytica

Nakaseomyces nivariensis

yHMPu5000035720 Candida chilensis

Wickerhamomyces ciferrii

Candida sojae

Saccharomyces paradoxus

Neurospora crassa

Eremothecium coryli

Xylona heveae

Wickerhamomyces anomalus

Meyerozyma guilliermondii

Pichia kudriavzevii

Kluyveromyces lactis

Nakaseomyces bacillisporus

yHMPu5000035316 Candida homilentoma

Ascoidea rubescens

Kluyveromyces wickerhamii

Candida albicans

Sclerotinia sclerotiorum

Saprochaete clavata

Aspergillus nidulans

yHMPu5000034999 Cephaloascus fragrans

Ashbya aceri

Ogataea parapolymorpha

yHMPu5000035336 Cyberlindnera jadinii

Lachancea kluyveri

Candida auris

Cyberlindnera fabianii

Kluyveromyces marxianus

yHMPu5000034635 Nadsonia fulvescens

yHMPu5000034965 Brettanomyces naardenensis

Saccharomyces arboricola

Lachancea lanzarotensis

Hanseniaspora vineae

Nakaseomyces castellii

Naumovozyma castellii

Candida arabinofermentans

Eremothecium cymbalariae

Saccharomyces mikatae

Candida orthopsilosis

yHMPu5000035273 Wickerhamomyces anomalus

Arxula adeninivorans

Pichia membranifaciens

Zygosaccharomyces rouxii

Spathaspora arborariae

Lodderomyces elongisporus

Arthrobotrys oligospora

Brettanomyces bruxellensis

Debaryomyces hansenii

Candida tropicalis

yHMPu5000041830 Candida silvatica

Lachancea thermotolerans

Saccharomyces eubayanus

Candida parapsilosis

Lachancea waltii

Cyberlindnera jadinii

Tetrapisispora blattae

Babjeviella inositovora

Kluyveromyces dobzhanskii

yHMPu5000035701 Cyberlindnera fabianii

Nakaseomyces delphensis

Stagonospora nodorum

Vanderwaltozyma polyspora

Nadsonia fulvescens

Hanseniaspora valbyensis

Kuraishia capsulata

Candida apicola

yHMPu5000035682 Hyphopichia burtonii

Naumovozyma dairenensis

Hanseniaspora uvarum

yHMPu5000026197 Brettanomyces custersianus

yHMPu5000035708 Wickerhamomyces sp. UFMG-CM-Y6624

Candida dubliniensis

Candida tenuis

Candida maltosa

yHMPu5000034976 Brettanomyces anomalus

yHMPu5000034975 Brettanomyces bruxellensis

Fusarium graminearum

Botrytis cinerea

Eremothecium gossypii

Candida tanzawaensis

Kazachstania naganishii

0.54

0.08

0.254

0.624

0.377

0.311

0.776

0.267

0.247
0.99

0.953

0.966

0.99

0.729

0.069

0.921

0.742

0.102

0.185

0.917

0.073

0.098

0.968

0.987

0.69

0.99

0.816

0.879

1

0.786

0.027

0.157

0.966

0.079

0.471

0.315

0.617

0.988

0.973

0.581

0.329

0.169

0.408

0.475

0.783

0.969

0.395

0.135

0.746

0.174

1

0.988

0.974

0.787

0.311

1

0.058

0.654

0.984

0.543

0.329

0.667

0.255

0.944

0.133

0.907

0.124

0.489

0.589

0.905

0.79

0.371

0.205

0.528

0.622

0.473

0.905

0.521

0.334

0.571

0.036

0.989

0.937

0.075

0.668

0.981

0.459

0.165

0.87

0.402

0.112

0.14

0.344

0.219

0.572

0.089

0.209

0.989

0.419

0.634

0.168

0.894

0.431

0.466

0.153

0.925

0.052

0.933

0.921

0.444

Supplemental Figure 2



Present Absent
Galactose assimilation

Zygosaccharomyces bailii

Saccharomyces arboricola

Candida boidinii

^Brettanomyces bruxellensis

Saccharomyces eubayanus

Candida auris

Lachancea waltii

Kazachstania naganishii

**Candida silvatica

*Brettanomyces custersianus

Pachysolen tannophilus

Tetrapisispora blattae

Nakaseomyces castellii

Kluyveromyces wickerhamii

**Wickerhamomyces sp.

Candida arabinofermentans

Lipomyces starkeyi

Candida parapsilosis

Candida albicans

Nakaseomyces bracarensis

Kluyveromyces lactis

Candida tropicalis

Tetrapisispora phaffii

Spathaspora arborariae

Metschnikowia bicuspidata

Starmerella bombicola

Candida tanzawaensis

*Candida homilentoma

Candida glabrata

*Cephaloascus albidus

Geotrichum candidum CLIB918

Kluyveromyces aestuarii

Yamadazyma tenuis

Clavispora lusitaniae

Komagataella pastoris

Nakaseomyces nivariensis

^Wickerhamomyces anomalus

Saccharomyces paradoxus

Ogataea parapolymorpha

Hanseniaspora vineae

Candida sojae

Eremothecium coryli

^Cyberlindnera fabianii

Saccharomyces mikatae

Lachancea thermotolerans

Kluyveromyces dobzhanskii

Lachancea lanzarotensis

Eremothecium gossypii

^Brettanomyces anomalus

*Nadsonia fulvescens

Arxula adeninivorans

Eremothecium cymbalariae

Lachancea kluyveri

Meyerozyma guilliermondii
Meyerozyma caribbica

Torulaspora delbrueckii

Saccharomyces uvarum

**Brettanomyces naardenensis

Candida dubliniensis

^Wickerhamomyces ciferrii

Candida maltosa

Candida apicola

^Babjeviella inositovora

Spathaspora passalidarum

**Candida chilensis

Kluyveromyces marxianus

Vanderwaltozyma polyspora

^Cyberlindnera jadinii

Kazachstania africana

Pichia membranifaciens

Naumovozyma dairenensis

Pichia kudriavzevii

Hanseniaspora uvarum

**Candida cylindracea

Hanseniaspora valbyensis

Lodderomyces elongisporus

Saprochaete clavata

Candida orthopsilosis

Kuraishia capsulata

Tortispora caseinolytica

^Hyphopichia burtonii

Ascoidea rubescens

Scheffersomyces stipitis

Saccharomyces cerevisiae

Zygosaccharomyces rouxii

Metschnikowia fructicola

Brettanomyces anomalus

Nakaseomyces bacillisporus

Saccharomyces kudriavzevii

Ogataea polymorpha

*Cephaloascus fragrans

Yarrowia lipolytica

Nakaseomyces delphensis

Naumovozyma castellii

Ashbya aceri

Debaryomyces hansenii

Tree scale: 0.1

ΨΨ

Ψ Ψ

Formation of GAL10
and GAL cluster

Supplemental Figure 3
Yea

sts
 B

oo
k

Our 
Data

ΨΨ Ψ

= ORF-Y

= pseudogeneΨ

= ORF-X

= GALm

= GALe

= GAL1

= GAL7

= GAL10



Supplemental Figure 4
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Supplemental Figure 5

fulvescens    1 ATGTCTTATGTATTAGTTACCGGCGGTGCTGGTTATATCGGCTCCCATACAGTGGTTGAG
elongota      1 ..A..C....................C..C..............................

fulvescens   61 CTTTTCAACAATGGCTACAGCGTAGTCATTGTGGATAACTTGGTCAATTCCTCCTACGAC
elongota     61 .-..........A....-.A.........C....-.........................

fulvescens  121 TCAGTAGCAAGACTAGAAGTCTTGTGTAAGCGGAAGATTCCCTTTTTCAAAATCGACACT
elongota    118 .....G..C.................................-..GAAG.......T...

fulvescens  181 AGTGACGCCATAGCTCTGGATGCCGTCTTCAAGCAGTACAAGATCGACTCAGTCTTGCAC
elongota    177 .....................A..........A..A.........A..............

fulvescens  241 TTTGCCGCTTTAAAGGCCGTTGGCGAATCGACCAAGATTCCTCTTGAATACTATGAAAAC
elongota    237 .................TA.AA.T.....A...........C..................

fulvescens  301 AACGTTGGTGGCACTATTGCTTTATTAAAAGTGATGCGACAAAACAATTGTAAAAAAATT
elongota    297 ..T...A.C.....C.................A......T............T.......

fulvescens  361 GTGTTTTCTTCCTCGGCTACCGTCTACGGAGATGCTACGCGATTCCCCGATATGATACCT
elongota    357 ..............A...........................................T.

fulvescens  421 ATTCCTGAACACTGTCCTACCGGCCCTACCAACCCTTATGGCATGACAAAAATTACCATC
elongota    417 .........T.......C.....T..C..G.......................C......

fulvescens  481 GAGAACATCATTAGAGATCTCTTCAGTAGCGACAAATCATGGAAGTCGGCTATTTTGAGA
elongota    477 ...................................C..C.....................

fulvescens  541 TATTTTAATCCCATTGGCGCTCACCCATCTGGGTTAATTGGCGAAGATCCTTTGGGTATC
elongota    537 .GC.A...........................CC..G....T..G.....C.....C...

fulvescens  601 CCCAACAACTTATTGCCCTTCTTAGCCCAGGTTGCCATTGGCCGCCGAGAGAAGATGTGC
elongota    597 .....T........A...........T........T..........A......A....A.

fulvescens  661 ATTTTTGGTGATAATTATGATTCTAAAGATGGAACTCCCATTCGTGATTATATACATGTA
elongota    657 ............G...G......C.G...........................C..C..G

fulvescens  721 GTTGATTTGGCCAAGGGCCATATTGCGGCTCTTGACCACTTGAACGAATCGCAGCAAGGA
elongota    717 ..............A.A......C..C..C...A.TT....A..T.....A........G

fulvescens  781 TTATGCCGTGAATGGAACTTGGGTACAGGTAACGGTTCTACCGTAATCGAAGTCTTCAAC
elongota    777 ......................................C..............T......

fulvescens  841 GCTTTCTGTAAGGCCGTAGGTAGAGACTTGCCGTTTGAAATCGCCGGTCGCCGAGCCGGT
elongota    837 ...............A.....C....TC.A..C........TA....C.......AT...

fulvescens  901 GATGTACTAAACCTTACGGCAGACGCTAGAAGAGCGAACAAAGAGTTGAAATGGCATGCG
elongota    897 A.C.............................G..T......A............TCA.A

fulvescens  961 GAATTATCCATTGATGATGCCTGTAAGGATTTGTGGAAATGGACAACTGATAATCCTATG
elongota    957 ......C...C.......A.....GGA.................CG..............

fulvescens 1021 GGGTTTCAAATTGAAGATTACAAATGGAAGCACTTCAATAATGAATCCCATTTTGAAGAT
elongota   1017 .....C.........A.-...G......G.T.............................

fulvescens 1081 AGATTACATACTTTAATTTCCAGTGACGGAAAGTTTCAATTCTCCGTTAGCAATCTGGGA
elongota   1076 ......T.......G...........T..T.G....G...................T...

fulvescens 1141 GCTAGTGTTGTGGATGCGTCTCTGGACGGTGTTAAACTGTGCTGTGGTTTCGATAATGAA
elongota   1136 .........................GT........G..A....A.A....T.........

fulvescens 1201 GAAGGTTATTTGAGAAAGGATAACCCTTTCTTTGGCGCCACCATTGGCAGGGTTGCCAAT
elongota   1196 ........C..A....................CA........G.......AAA..-A...

fulvescens 1261 AGAGTCAAGGGTGGTAAATTAACTGTTAACGGCTCTACTTATCAGCTACCCCTAAATGAA
elongota   1255 ..............C...........C..A...............T.............G

fulvescens 1321 AATGGTGTCAATACTATTCATGGTGGGTTATCCGGATTCGACAAAAAACTTTTCTTGGGT
elongota   1315 ...A........................C.....A...........G............G

fulvescens 1381 CCAATTGTTCGTAAGAATCTCCAAACTGATTTAAACCAAATGGAATTTTTACTTGTTGAC
elongota   1375 T.C................CT.......GC...........AT...........A.....

fulvescens 1441 AAAGATGGTGAAAACAACTTCCCAGGTGATTTAGAGGTCAAGGTAATCTACACTCTTCAA
elongota   1435 G.G..G........T..T...........C....TC...........T...T........

fulvescens 1501 AAGGTCGAAAAGGGTGGCGCCATCGGCTTGGAATACGAAGCTAAATTATTGCCTGATACT
elongota   1495 ..A..T...........T..T.A......A...................C....A.....

fulvescens 1561 AATGTCCATGAAACTGCCGTTTCCATTACCAATCATACCTATTGGAACATCGGGAATAAC
elongota   1555 ...A...CC.............T.............T.T........T............

fulvescens 1621 TCTACTATAGAGGGTACTGAAATCGCTTTAATTACCGATAAACATTTGCAGGTTGGAGCT
elongota   1615 ............A.C..---GG....C..T............A.......A...ATG...

fulvescens 1681 GATTTATTGCCGACCGGGGATATAATCATCAATAATAATATCGCCAGGATTGAATCCGGT
elongota   1672 ......GC.TT......----C.T..............G.......CT......A.....

fulvescens 1741 AAATTTACTACTTTGAATCAAAAATCTCCTGAATTTGACTATTGTTTTACTGTTGCGGAT
elongota   1728 ....C.....TC...GG.............C.....T....C..C.....C...A.....

fulvescens 1801 CCC---AAGAATTTTCAAATCGATACCAGGTCCAAGAATATGCAAGTTATCGCTAAGGCT
elongota   1788 ...A--..A..A...........CC....A.......TC.....................

fulvescens 1860 TACCATCCTGAAACCAAGATCCGCTTTATAACCTCTACAACTGAACCGTCATTCCAATTT
elongota   1848 ...........G..........A.........T..............C......T..C..

fulvescens 1920 TACACTGGTGACCATATTAATGTTGAAGGTTTATTTGGAAAGCGTGCTGGATTTTGCTTA
elongota   1908 ........A........C...........C..................A.C.........

fulvescens 1980 GAGGCTGCTAGGTTTATTGATTCCTGTAACCACGAAGATTGGCGGGCAGGTATGGTATTA
elongota   1968 .....C.....A.................T......C......A.........C......

fulvescens 2040 AAGAATGGGGAAGTCTACGGTTCAAAGACCCTATACAGTTTCAGCACTGAATAG
elongota   2028 .....G...................GT..T..G..G..C....A....A.....
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Supplemental Figure 7
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Supplemental Figure 8
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Supplemental Figure 9
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Supplemental Figure 10
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