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pcwdCAZymes 4
GH6 EC 3.2.1.91 Cellobiohydrolase CEL6 4
GH7 EC 3.2.1.4 Endo-B-1,4-glucanase CEL7B 5
GH7 EC 3.2.1.91 Cellobiohydrolase CEL7A 6
GH5 EC 3.2.1.4 Endo-B-1,4-glucanase Clade A 7
GH5 EC 3.2.1.4 Endo-B-1,4-glucanase Clade B 8
GH5 EC 3.2.1.4 Endo-B-1,4-glucanase Clade C 9
GH12 EC 3.2.1.4 Endo-B-1,4-glucanase Clade A 10
GH12 EC 3.2.1.4 Endo-B-1,4-glucanase Clade B 11
GHA45 EC 3.2.1.4 Endo-B3-1,4-glucanase 12
GH1 EC 3.2.1.21 R-1,4-glucosidase Clade A 13
GH1 EC 3.2.1.21 R-1,4-glucosidase Clade B 14
GH1 EC 3.2.1.21 R-1,4-glucosidase Clade C 15
GH3 EC 3.2.1.21 RB-1,4-glucosidase 16
GH10 EC 3.2.1.8 Endo-B-1,4-xylanase 18
GH11 EC 3.2.1.8 Endo-B-1,4-xylanase 19
GH30 EC 3.2.1.8 Endo-R3-1,4-xylanase Clade A 20
GH30 EC 3.2.1.8 Endo-R-1,4-xylanase Clade B 21
GH3 EC 3.2.1.37 Xylan-1,4-B-xylosidase 22
GH74 EC3.2.1.151 Xyloglucanase 23
GH5 EC 3.2.1.78 Endo--1,4-mannanase 24
GH26 EC 3.2.1.78 Endo-R-1,4-mannanase 25
GH27 EC 3.2.1.22 a-1,4-galactosidase 26
GH36 EC 3.2.1.22 a-1,4-galactosidases clade A 28
GH36 EC 3.2.1.22 a-1,4-galactosidases clade B 29
GH43 EC 3.2.1.55, EC 3.2.1.37 a-L-arabinofuranosidase and B-xylosidase 30
GH51 EC 3.2.1.55 a-L-arabinofuranosidase 31
GH54 EC 3.2.1.55 a-L-arabinofuranosidase 32
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GH62

GH67

GH115

GH95

GH28

GH28

GH28

GH78

PL1

GH35

GH79

GH88

GH105

GH121

GH127

GH127

AA9 (formerly "GH61") Copper-dependent lytic polysaccharide monooxygenase

Swollenin

EC 3.2.1.55 a-L-arabinofuranosidase
EC 3.2.1.131 (xylan) a-1,2-glucuronidase
EC 3.2.1.- a-(4-O-methyl)-glucuronidase

EC 3.2.1.51 a-L-fucosidase

EC3.2.1.67, EC 3.2.1.171 Exo-polygalacturonase and rhamnogalacturonase

EC 3.2.1.15 Polygalacturonase

EC 3.2.1.- Exo-xylogalacturan hydrolase

EC 3.2.1.40 a-L-rhamnosidase

EC 4.2.2.2 Pectate lyase

EC 3.2.1.23 R-galactosidase

EC 3.2.1.31 B-(4-O-methyl)-glucuronidase

EC 3.2.1 A-4,5-unsaturated B-glucuronyl hydrolase

EC 3.2.1.172 Unsaturated rhamnogalacturonyl hydrolase
EC 3.2.1.- B-L-arabinobiosidase

EC 3.2.1.185 B-L-arabinofuranosidase Clade A

EC 3.2.1.185 B-L-arabinofuranosidase Clade B

PCWDCAZYME REGULATORY PROTEINS
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ACE3
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pcwdCAZymes

GH6 EC3.2.1.91 Cellobiohydrolase CEL6

KFA69138

KFA51295 Stachybotrys spp.
KFA765 YOOIy Spe

IéIELF8778547678 Fusarium spp.

Nectria haematococca EEU4380

Eﬁ;%%ggg Colletotrichum Spp. Glomerellales

Verticillium dahliae EGY16046
T Myceliophthora sepedonium AGV05128
Podospora anserina CDP24957 :
Thielavia terrestris AE062210
Diaporthe ampelina KKY36454
Gaeumannomyces EJT76656 :
Magnaporthiopsis poae KLU85743 iMagnaporthales
Magnaporthe oryzae ELQ65242
T. citrinovirde Trici4:1168162 '
T. reesei Trire2:72567
T. parareesei g11067
T. longibrachiatum Trilo3:1402014
T. harzianum Trihal:50869
T. guizhouense S00019_171
T. virens Trivi2:78675
T. atroviride Triat1:84972
T. asperellum Trias2:44894 .
Pestalotiopsis fici ETS76857 Xylariales
Oidiodendron maius KIN05613 Leotiomycetes

CDF76448
BAA74458  Talaromyces spp.

Rasamsonia emersonii AAL78165
—— EHA25828 Eurotiales Eurotiomycetes

[ XP_001392295
BAI65846 Aspergl us spp.

0.1

Hypocreales

Sordariales

Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 20707
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 7.269450E+00 and 3.9080650E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
NOTUNG and Phylogeny is shown with a red arrow to the node and the respective donor is marked in
red.
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GH7 EC3.2.14 Endo-B-1,4-glucanase CEL7B

Baudoinia compniacensis EMC97745

Aspergillus clavatus EAW10967
Neurospora crassa KHE83841

Rasamsonia emersonii KKA22296
Escovopsis weberi KOS19511
- Ophiostoma piceae EPE09822
Leotiomycetes Oidiodendron maius KIM97048
Eurotiomycetes Talaromyces cellulolyticus GAM37432
———— Pseudogymnoascus KFZ14029
ABY56790
ACS32299 papicilli
CEJ57932 Penicillium spp.
Aspergillus terreus EAU30837 ; Eurotiales
rAspergillus fumigatus AF154162
GA084310
EAW15460 Neosartorya spp.
Chaetomium EAQ91517
Myceliophthora AEO58196
Thielavia AEO67421

T. reesei Trire2:122081
E T. parareesei g4652

i Sordariales

T. citrinoviride Trici4:1160011
T. longibrachiatum Trilo3:1404183
T. atroviride Triat2:161114
T. asperellum Trias1:57926
T. harzianum Triha1:512303
T. guizhouense S00010_1
T. virens Trivi2:182161

—— Dactylellina haptotyla EPS36457
- Arthrobotrys oligospora EGX43992 | Orbililes

Drechslerella stenobrocha EWC44736

Scedosporium apiospermum KEZ42697

Dothideomycetes

mitosporic Ascomycota Bispora sp. ACT53749

Sordariales Eurotiomycetes
Hypocreales | Sordariomycetes
Eurotiales Leotiomycetes

Eurotiomycetes

Sordariomycetes

Orbiliomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 18546
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 7.457580E+00 and 2.1536720E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively
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GH7

EC3.2.1.91

EXL49720
CCT62360
EWG37424
KIL95094 )
AAX60000 Fusarium spp.
AAX60001
EK)76727
AAR02398
ENH84238
EXF78223
CCF42634
EFQ35930
Scedosporium apiospermum KEZ46037
Pestalotiopsis fici ETS86677
Pseudogymnoascus pannorum KFY94689
Gaeumannomyces graminis EJT75781
Magnaporthe oryzae ELQ61408
Diaporthe ampelina KKY39577
Togninia minima EO000966

EFQ30191
KDN67552
ENH80012
EXF83665
ELA31292
Thielaviopsis punctulata KKA26295
Podospora anserina CDP26556
Humicola grisea BAA09785
Chaetomium thermophilum CAM98448
ATCC42464 5
AGV05125 Myceliophthora spp.

?(?121523821:;3 Neurospora spp.
Sordaria macrospora CCC11018
Thielavia microspora AGV05127
Chaetomium luteum AGV05131
Chaetomium gracile AGV05132
Thielavia terrestris AEO67172

Acremonium thermophilum CAM98445

KIH88199 :
KIR80935 Sporothrix spp.
Pestalotiopsis fici ETS78211
Togninia minima EO001771
Phialophora sp. ADZ44605

T. citrinoviride Trici4:1142876
T. longibrachiatum Trilo3:1332474
T. parareesei g2117
T. reesei Trire2:123989
T. guizhouense S00010_546
T. harzianum Triha1:7497
T. virens Trivi2:90504
T. asperellum Trias1:46985
T. atroviride Triat2:274180
Escovopsis weberi KOS19511
Talaromyces islandicus CRG86514
_{,: Pseudogymnoascus pannorum KFY35180
Oidiodendron maius KIN07581

Pseudogymnoascus pannorum KFY95118

Rasamsonia emersonii AAL89553

Thermoascus aurantiacus AAL16941

Talaromyces leycettanus CDF76456
Neosartorya fischeri EAW16381
Aspergillus fumigatus KMK63466

Neosartorya udagawae GAO88279

Aspergillus terreus AAW68437

KKK12991 p

KKK24942 Aspergillus spp.

CRL28578
K1J16261
EKV21584

KG041971

AAX84833
CAP85526

AIL95870

AKI32221

AEL78901

Neosartorya fischeri EAW19938
Oidiodendron maius KIN02410

EED14886
KFX46956

GAM33347

0.1

Colletotrichum spp.

Colletotrichum spp.

Penicillium spp.

Penicillium spp.

Talaromyces spp.

éHypocreaIes

iMicroascales

Supporting Information S2 Figure

Cellobiohydrolase CEL7A

i Glomerellales

i Xylariales

gMagnaporthales
iDiporthales
iTogniniales

Glomerellales

iMicroascales
Sordariomycetes

Sordariales

EOphiostomatales

_iXylariales
iTogniniales
i Chaetothyriales

| Eurotiomycetes

i Eurotiales
Leotiomycetes
Eurotiales Eurotiomycetes
| Leotiomycetes
Eurotiales Eurotiomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 38720
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 9.480271E+00 and 2.2693320E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
phylogeny and NOTUNG is shown with a blue arrow since it is occuring before Trichoderma and

Escovopsis diverged and the respective donors are marked in blue.
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GH5 EC3.2.14 Endo-R-1,4-glucanase Clade A

T. reesei Trire2:82616

T. parareesei 98421

T. longibrachiatum Trilo3:20393

T. citrinoviride Trici4:59807
uizhouense S00008_343

T. harzianum Trihal:6750

T. virens Trivi2:89797

T. atroviride Triat2:46284

T. asperellum Trias1:201193

Neonectria ditissima KPM37595

Tolypocladium ophioglossoides KND92474

KFA46927
KFA68289 Stachybotrys spp. Hypocreales

Nectria h occa XP_003043986
XP_014541219

XP_014575541Metarhfzmm spp.
XP_007812952
K7N95523 KDB12447
Ustilaginoidea virens 1244 i
Torrubiella hemipterigena CEJ83994 Sordariomycetes
Beauveria bassiana XP_008593366
Cordyceps militaris XP_006674380
Escovopsis weberi K0S22753
Ceratocystis platani KKF95440
Thielaviopsis punctulata KKA31089
léIHSGSZC; clavigera XP_014176118
KIR84661 Sporothrix spp.
Ophiostoma piceae EPE07999
inia necatrix GAP87480
Pestalotiopsis fici XP_007838738
XP_008091014
KDN65689

CCF41661
XP_007593755
ENH77811
EQB44428

Magnaporthe oryzae XP_003718769

iMicroascales

Ophiostomatales

Colletotrichum spp. Glomerellales

G yces graminis XP_009228558 H ag(naporthales
Diaporthe ampelina KKY33243 Diaaporthales
Glarea lozoyensis XP_008087647 iHelotiales .
- Marssom‘ni é){ggggﬁ XP_007289944 H .
d us sp. H i N
Phacomoniella chlamydospora KKY15485 . i Phacomoniellales :
Verruconis gallopava KIW06321 iVenturiales .
ABY28340 !
CAAG61740  penicillium s . .
Gfﬁg;gszo e e Eurotiales . Eurotiomycetes
ACN4334§ 7:Iaromyces SPP. i : Dothideomycetes
Oidiodendron maius KIM99752 . Sordariomycetes
Baudoinia panamericana XP_007680303 Capnodlales ! Leotiom c;.ltes
Aur jum pullulans KEQ78975 i Dothideales ; ~Lotiomy
Phaeoacremonium minimum XP_007914601 . Orbiliomycetes
Thielavia terrestris XP_003656246 iTogniniales .

Phialophora sp. ADZ44606

T. guizhouense S00005_58 .
Dacty/e/lma haptoty/a XP_011112998 _iOrbiliales

Botrytis cinerea XP_001552808

Sclerotinia borealis ESZ90854

Sclerotinia sclerotiorum XP_001598802

Glarea lozoyensis XP_008086413

Pleurotus ostreatus KDQ28749

Agaricus bisporus XP_006463733

Heterobasidion irregulare XP_009552045

Phanerochaete carnosa XP_007394429

Phlebiopsis gigantea KIP09750

5560705870;31272 Trametes spp.

Dichomitus squalens XP_007363563

Polyporus arcularius BAF75943

Punctularia strigosozonata XP_007383675

Galerina marginata KDR72606

Hypholoma sublateritium KJA16679

Flammulina velutipes ADX07304

Gymnopus luxurians KIK55052 BASIDIOMYCOTA

KIK79449 )
K1J14619 Paxillus spp.
Serpulala crymans XP_007313452
Suillus luteus KIK39795
Coniophora puteana XP_007773734
Hydnomerulius pinastri KIJ63195
Serpulala crymans XP_007313453
Jaapia argillacea KDQ5516.

Gloeophyllum trabeum XP 007863819
Gloeophyllum trabeum XP_007867902
Tulasnella calospora K1I031995
Serendipita vermifera KIM31084
Sphaerobolus stellatus K1154479

iliensis KIH898

Helotiales

Sporothrix br
Macrophomina phaseolina EKG11142
Neofusicoccum parvum XP_007580055
Diplodia seriata KKY28772
Setosphaeria turcica XP_008020461

XP_007704419
XP_007711281 Bipolaris spp.

XP_014076615

iHelotiales

otryosphaeriales
Dothideomycetes

leosporales

0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 70686
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.425237E+01 and 7.0550690E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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GH5

Supporting Information S2 Figure

EC3.2.1.4

Y Gedyisge

KID84837 Metarhizium spp.

XP_014575541

Ustilaginoidea virens KDB12447

Beauveria bassiana XP_008593366

—(E E Cordyceps militaris XP_006674380
Torrubiella hemipterigena CEJ83994

Stachybotrys chartarum KEY68909

Nectria haematococca XP_003043986

Tolypocladium ophioglossoides KND92474

Neonectria ditissima KPM37595

Thielaviopsis punctulata KKA31089

CCF41661
XP_007593755

ka‘g)ﬁggégé“ Colletotrichum spp.
EQB44428

ENH77811
Magnaporthe oryzae XP_003718769

0.1

Gaeumannomyces graminis XP_009228558
Ophiostoma piceae EPE07999

Sporothrix brasiliensis KIH86820

Rosellinia necatrix GAP87480

Marssonina brunnea XP_007289944
Glarea lozoyensis XP_008087647

a Diaporthe ampelina KKY35360
Phaeomoniella chlamydospora KKY15485

ABY28340
CEO059140 Penicillium spp.
e
ACN43345 Talaromyces spp.

Arthrobotrys oligospora XP_011125984
XP_011113006 )
XP_011112998 Dactylellina spp.

Clonostachys rosea AFK10489

T. longibrachiatum Trilo3:54171
T. reesei Trire2:120912

T. parareesei g11076

T. citrinoviride Trici4:52720

T. harzianum Trihal:441083

T. guizhouense S00019_164

T. virens Trivi2:76400

T. atroviride Triat2:314392

T. asperellum Trias1:356720

Escovopsis weberi KOS23166
T. guizhouense S00005_58

T. harzianum Triha1:14278

T. virens Trivi2:35701

T. atroviride Triat2:221999

T. asperellum Trias1:61451

Thielavia terrestris XP_003656246

Phaeoacremonium minimum UCRPA7

ERS96163

89806 KIH89768

KIH 7

ERS97418 Sporothrix spp.

Thielavia terrestris XP_003653515

Rosellinia necatrix GAP84641
Neofusicoccum parvum XP_007580055
Macrophomina phaseolina EKG11142

KKY35198 KKY37655 Diaporthe spp.
Glarea lozoyensis XP_008086413

Endo-R-1,4-glucanase Clade B

Hypocreales

iMicroascales

Glomerellales

éMagnaporthaIes

‘Ophiostomatales
‘iXylariales
iHelotiales

iDiaporthales

{Phaeomoniellales

‘Eurotiales

Orbiliales

Hypocreales

iSordariales
iTogniniales

éOphiostomataIes

Sordariales
iXylariales

‘Botryosphaeriales

‘Diaporthales
iHelotiales

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 116172
characters. Bayesian analysis was run for 10 million mcmc generations and a strict consensus tree was
obtained by summarizing 75000 trees, after burning first 25% of obtained 100,000 trees. Mean tree
length and variance are 3.029779E+01 and 8.9287420E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. The bifurcated
arrow indicates duplication as inferred by NOTUNG.
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GH5 EC3.2.14 Endo-R-1,4-glucanase Clade C

T. parareesei g12771

T. reesei Trire2:53731

T. longibrachiatum Trilo3:1326226

T. citrinoviride Trici4:1127792

T. guizhouense S00004_204

T. harzianum Trihal:80467

T. virens Trivi2:72072

T. asperellum Trias1:56064

T. atroviride Triat2:81867

Stachybotrys chlorohalonata KFA70405

H Torrubiella hemipterigena CEJ90497
Acremonium chrysogenum KFH41063

Beauveria bassiana EJP63147

Hirsutella minnesotensis K1Z78311
Tolypocladium ophioglossoides KND94669

Hypocreales

Rosellinia necatrix GAP85930

—t Eutypa lata EMR72004 | Xylariales
Pestalotiopsis fici ETS88056

Diaporthe ampelina KKY38404  Diaportales

Gaeumannomyces graminis EJT81509
Magnaporthe oryzae ELQ62788
Thielavia terrestris AEO70062 { Sordariales
Verticillium dahliae EGY21718 i Glomerellales

| Magnaportales

0.1

*All species fall under taxonomic class Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 9867
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 3.404872E+00 and 9.6194180E-03, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars represents the taxonomic order. LGT
inferred by Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor
is marked in red.
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GH12 EC3.2.1.4 Endo-B-1,4-glucanase Clade A

T. longibrachiatum Trilo3:1394562
T. citrinoviride Trici4:1172366
T. reesei Trire2:123232

T. parareesei g14705

T. harzianum Trihal:91916
{ T. guizhouense S00011_236
T. virens Trivi2:42536

ET. atroviride Triat2:44429
T. asperellum Trias1:177701 Hypocreales

.( T. guizhouense S00004_689
—‘ir. harzianum Trihal:112585
T. virens Trivi2:224618

Escovopsis weberi KOS19957 Sordariomycetes
Stachybotrys chlorohalonata KFA69113
S. chartarum KFA70716

Memnoniella echinata AAM77710

Purpureocillium lilacinum OAQ75650
@pa lata EMR71363 | viariales
Microdochium bolleyi KXJ85546 Y

Clonostachys rosea AAM77709 | Hypocreales;
Thielavia terrestris AEO68296 { Sordariales
CEF87069
EKJ74033
I KIL85296 Fusarium spp. ;| Hypocreales
—EWZ48744
Neonectria ditissima KPM42908
Glarea lozoyensis EPE31359 { Helotiales | Leotiomycetes

EXF79353
OBR04833 ;
A‘Z'E\IHSISSQ Colletotrichum spp.
EHB48168

>_,|——T.virens Trivi2:28149
T. asperellum Trias1:139147
———Claviceps purpurea CCE30194
T. atroviride Triat2:48476

Hypocreales|Sordariomycetes

Talaromyces stipitatus EED24352
T. cellulolyticus GAM41656
AIX97359
AEL12376
ADD12042
GAQ42886 Eurotiales Eurotiomycetes
GAT25143  Aspergillus spp.
EAU34588
KOC18856
KJK60700
KNG91650

0.2

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 11638
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 7.751170E+00 and 3.915011e-002, respectively. Clades with Posterior
probabilities less than 95% are collapsed. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor is marked in
red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH12

EC3.2.14

T. longibrachiatum Trilo3:139045
T. citrinoviride Trici4:1155840
T. reesei Trire2:77284
T. parareesei g8925

T. guizhouense S00005_670
T. harzianum Trihal:362575
T. virens Trivi2:216443
T. atroviride Triat2:146814
T. asperellum Trias1:68178
Escovopisi weberi 5838
EWG53690
CCT67597
EGU85278 Fysarium spp.
KIL94387
XP_009262437
XP_011327724
XP_003043468

KDN60286
XP_008094920
CCF33436
XP_007600599
ENH77973
EQB55005
Togninia minima XP_007918987
CRK09398
XP_009657503
CRK09544
XP_002999867
ERS99624
KIH91980
Ophiostoma piceae EPE02172
Grosmannia clavigera EFX01637
KEY71811
KFA66793 i
Thielaviopsis punctulata KKA27203

Colletotrichum spp.

Verticillium spp.

Sporothrix spp.

Stachybotrys spp. |

0.1

Byssochlamys spectabilis GAD96266
Oidiodendron maius KIM99495

Penicillium brasilianum CE061041

KIK64291

X002378391 Aspergillus spp.

KNG90187

—COph/ocordyceps sinensis EQL01618
Tolypocladium ophioglossoides KND89178

Supporting Information S2 Figure

Endo-8-1,4-glucanase Clade B

7

Hypocreales

Sordariomycetes

Glomerellales

{ Togniniales

Glomerellales

Ophiostomatales

Hypocreales

{ Microascales

Eurotiales

' Eurotiomycetes
: Leotiomycetes

i Eurotiales

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 15910
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 7.371628E+00 and 2.7724420E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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GH45 EC3.2.1.4

T. parareesei g1190

T. reesei Trire2:49976
T. longibrachiatum Trilo3:66627
T.citrinoviride Trici4:1127360
T. harzianum Trihal:521975
T. guizhouense S00001_303

T. virens Trivi2:58412

<

T. harzianum Trihal1:89222

T. virens Trivi2:59335
T. asperellum Trias1:155250

T. atroviride Triat2:297095

T. harzianum Trihal:21506

T. guizhouense S00009

Neofusicoccum parvum EOD48274

Rosellinia necatrix GAP85004

Pestalotiopsis fici ETS74905

Basidiomycota Auricularia subglabra EJD43894

_r Grosmannia clavigera EFX03880 Ophiostomatales
Oidiodendron maius KIN08131

Oidiodendron maius KIM98622

Aspergillus fumigatus KEY83272
Aspergillus fumigatus EDP48515
Neosartorya fischeri EAW19728

Neosartorya udagawae GAO86362

Eurotiales Eurotiomycetes

Talaromyces stipitatus EED16975

Talaromyces marneffe EEA21450i

Penicillium brasilianum CE]J57933

Talaromyces islandicus CRG91956

03

Hypocreales

Colletotrichum graminicola EFQ27800 Glomerelalles

Bipolaris sorokiniana EMD68939 i Pleosporales

Gaeumannomyces graminis EJT69544:Magnaporthales

Botryosphaeriales
Macrophomina phaseolina EKG14016 :

Pyrenophora tritici EDU47736: Pleosporales

é)(ylariales

Supporting Information S2 Figure

Endo-R-1,4-glucanase

Sordariomycetes

| Sordariomycetes
. Leotiomycetes
: Dothideomycetes

Phylogram based on Dayhoff amino acid substitution model using an alighment containing 11220
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 8.157591E+00 and 5.7262160E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor is marked in
red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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Druzhinina et al. Supporting Information S2 Figure

GH1 EC3.2.1.21 3-1,4-glucosidase Clade A

T. longibrachiatum Trilo3:15652

T. parareesei g14264
T. reesei Trire2:120749
T. citrinoviride Trici4:21969

T. asperellum Trias1:63798
T. atroviride Triat2:135426
T. virens Trivi2:41540

T. harzianum Trihal:107669 Hypocreales
Metarhizium acridum 623
EMetarhizium robertsii ARSEF235954
EXM37091
KLP06237
Fusarium spp.
CEF83012
_ EEU46128

Stachybotrys charta KFA81498
Neurospora crassa KHE89467

Sordariales
Sordaria macrospora CCC12072
Colletotrichum graminicola EFQ28626 i Glomerellales
Magnaporthe oryzae EHA54011 i Magnaporthales
Acremonium chrysogenum KFH48949 i Hypocreales

0.1

*All species fall under taxonomic class Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 9620
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.568965E+00 and 3.6838590E-03, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars represents the taxonomic order.

13| Page



Druzhinina et al. Supporting Information S2 Figure

GH1 EC3.2.1.21 R-1,4-glucosidase Clade B

KID67501
EXV05734 Metarhizium spp.
EFY91262
EWZ89227 .
Fusarium spp.
EWY80583
Acremonium chrysogenum KFH44371
Aureobasidium namibiae KEQ69020

Exophiala dermatitidis EHY54620 . Dothideomycetes

Hypocreales Sordariomycetes

Eur(_)t_iomycetes
Dactylellina haptotyla EPS42178 (el et

: Leotiomycetes

Pseudogymnoascus sp. KFY00543
T. atroviride Triat2:49233
T. harzianum Trihal1:492622

B T. harzianum Trihal:71414 Sordariomycetes
E T. guizhouense S00021_51
T. atroviride Triat2:34040

Donor unknown

u Oidiodendron maius KIM95327
1 Eutypa lata EMR63240 { Xylariales :
Pseudocercospora fijiensis EME85792 | Leotiomycetes
: Sordariomycetes
Magnaporthe oryzae ELQ66142 i{Magnaporthales ! Dothideomycetes
Eutypa lata EMR66348 i Xylariales :
L Macrophomina phaseolina EKG13142 | Botryosphaeriales
0.1

Phylogram based on Dayhoff amino acid substitution model using an alighnment containing 14007
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 4.467266E+00 and 8.8859970E-03, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT
inferred by Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor
is marked in red.
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Druzhinina et al. Supporting Information S2 Figure

GH1 EC3.2.1.21 3-1,4-glucosidase Clade C

T. parareesei g6118

T. reesei Trire2:22197

T. longibrachiatum Trilo3:276676
T. citrinoviride Trici4:8387

T. guizhouense S00007_549

T. harzianum Trihal:113501

T. virens Trivi2:74123
T. atroviride Triat2:150220
T. asperellum Trias1:55643

Escovopsis weberi KOS20006: Hypocreales [Sordariomycetes

Cordyceps militaris 5280
Beauveria bassiana EJP65341

Torrubiella hemipterigena CEJ94704

KJK86819
H Metarhizium spp.
EFZ02753

Tolypocladium ophioglossoides KND90722

Stachybotrys chartarum KFA49121
EFusarium fujikuroi KLP14006
Acremonium chrysogenum KFH44264

Pseudogymnoascus sp. KFY80337
Oidiodendron maius KIN03510
Penicillium expansum KGO53074

Leotiomycetes

Rasamsonia emersonii KKA16724
- Neosartorya fischeri EAW22226

Eurotiales Eurotiomycetes

L— Aspergillus fumigatus KEY78484
0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 12150
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.625839E+00 and 6.1282930E-03, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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GH3 EC3.2.1.21

T. parareesei 91944

T. reesei Trire2:66832

T. longibrachiatum Trilo3:1340882
T. citrinoviride Trici4:1128946

T. guizhouense S00011_154

T. harzianum Triha1:92499

T. virens Trivi2:195245

T. asperellum Trias1:152362

T. atroviride Triat2:154139
Escovopsis weberi KOS16716

Nectria haematococca EEU45349
Stachybotrys chartarum KFA73396
Chaetomium globosum EAQ90188
Myceliophthora thermophila AEO61246
Madurella mycetomatis KOP45751
Thielavia terrestris AEO64832
Togninia minima EO001960
Colletotrichum graminicola EFQ32559
Eutypa lata EMR67849
T. parareesei 98232
T. reesei Trire2:47268
T. longibrachiatum Trilo3:1198076
T. citrinoviride Trici4:1111544
T. virens Trivi2:188402
T. guizhouense S00005_271
T. harzianum Triha1:77214
T. atroviride Triat2:161122
T. asperellum Trias1:137007
Escovopsis weberi KOS17064
Nectria haematococca XP_003043563

Metarhizium spp.
XP_007812356

Ustilaginoidea virens KDB15151
Cordyceps militaris XP_006673113
Beauveria bassiana KGQ03187

i o EQB58874

T. parareesei ;2785"
T. reesei Trire2:76672
T. longibrachiatum Trilo3:1434316
T. citrinoviride Trici4:1173360
T. guizhouense S00021_168
. harzianum Trihal:71613
T. virens Trivi2:83777
T. asperellum Trias1:151383
T. atroviride Triat2:33409
Stachybotrys chartarum KEY73191
haetomium globosum EAQ88573
Myceliophthora thermophila XP_003663588
Thielavia terrestris AEO67341
Chaetomium thermophilum EGS17179
Neurospora crassa KHE81585
Ophiostoma piceae EPE10931
Sporothrix brasiliensis KIH92662
Magnaporthe oryzae ELQ60730
Pestalotiopsis fici XP_007832080
Eutypa lata EMR68754
T. parareesei 94772
. reesei Trire2:121735
T. longibrachiatum Trilo3:1357095
T. citrinoviride Trici4:1135350
T. guizhouense S00006_114
T. harzianum Triha1:504078
T. virens Trivi2:74688
T. asperellum Trias1:63437
T. atroviride Triat2:302027
Escovopsis weberi KOS19004
KFG84234 ok
EFY85518 Metarhizium spp.
Claviceps purpurea CCE27869
Hirsutella minnesotensis KJZ74948
Tolypocladium ophioglossoides KND93167
Beauveria bassiana KGQ12930
Cordyceps militaris EGX94479
Torrubiella hemipterigena CE)82085
Verruconis gallopava KIW06196
EED20046
GAM39187 Talaromyces spp.
KFX50803
T. virens Trivi2:151663
T. asperellum Trias1:203210
T. atroviride Triat2:42986
T. guizhouense S00011_28
T. harzianum Triha1:127782
Oidiodendron maius KIN02933
Botrytis cinerea EMR81238
Sclerotinia sclerotiorum EDN98397
Glarea lozoyensis EPE26138
Marssonina brunnea EKD19262
P KFY73898
ENH84683 i
EQBA6128 Colletotrichum spp.
Fusarium graminearum EYB32086
Nectria haematococca EEU37407
Stachybotrys chartarum KFA48757
Pestalotiopsis fici ETS85045
Eutypa lata EMR66188
Beauveria bassiana EJP65772
Cordyceps militaris EGX93355
Torrubiella hemipterigena CEJ80376

Eé‘;’(%%‘izsg Metarhizium spp.

KND93877

T. guizhouense S00001 912

T. harzianum Trihal:487545

T. virens Trivi2:90223

T. asperellum Trias1:49486

T. atroviride Triat2:80985

T. parareesei g94

T. reesei Trire2:76227

T. longibrachiatum Trilo3:45673
T. citrinoviride Trici4:55497
Escovopsis weberi KOS23202

Supporting Information S2 Figure

R-1,4-glucosidase

Hypocreales

Sordariales

iTogniniales
X

le:
iGlomerellales
lariales

Hypocreales

omerellales

Hypocreales

Sordariales
H Ophiostomatales

Magnaporthales
i Xylariales

Hypocreales

i Venturiales | Dothideomycetes
| Eurotiomycetes

Eurotiales

Hypocreales

Helotiales Leotiomycetes

Glomerellales

Hypocreales

i Xylariales

Hypocreales
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0.2

T. guizhouense S00006_530
T. harzianum Triha1:504610

T. virens Trivi2:41347
T. asperellum Trias1:128828
T. almvlrlde Triat1:248609

T. longibrachiatum Trilo3:1417739
. citrinoviride Tricid: 1124887
KIDSSTZZ. Metarhizium spp.
Ustilaginoidea virens KDB16140
Hirsutell mincesotensis KIZ78736
Beaureria bassiana EPG438T

Stachybotrys chartarum KFA46679

va anserina COP26068
Togninia minima EON95603
Grosmannia ciavigera EFX01027
Ophiostorma piceae EPE0S491
T. asperellum Trias1:154102
KDEB286¢ )
EAUITETs  Aspergillus spp.

7
xco:m: Penicillium spp.
K2N91058
Aspergillus nidulans CBF70434
. virens Trvi2:222727

Talaromyces islandicus CRG87320
‘Glarea lozoyensis EPE33200
Oidiodendron maius EPE33200
Pscucogymnwsrus sp. KFYB1316
sonia emersonii KKA23783
Verticillum .ure/’ac EEV16958

T. harzianum Triha1:96503
-T. guizhouense S00018_149
T. virens Trivi2:45882
T. atroviride Triat2:245984
T. asperellum Trias1:65584
T. citrinoviride Trici4:1130330
T. reesei Trire2:82227
", parareesei 95031
T. longibrachiatum Trilo3:1344583
Escovopsis weberi K0520029
Ustilaginoidea virens GAO15607
Metarhizium robertsii EXU97792
Fusarium oxysporum EXL64982
Cordyceps miltaris EGX90313
Beauveria bassiana EJP66571
Torrubiella hemipterigena CEJ83919
Stachybotrys chartarum KFAS0030
Acremonium chrysogenum KFHA0377
EWG49883
CEF74963 Fusarium spp.
Nectria haematococca EEU39618
Colletotrichum gloeosporioides EQBS8668
Eutypa lata EMRESZ75
T. reesei Trire2:46816

T. asperellum Trias1:151429
Oidiodendron maius KIM96500

T3 Talaromyces spp.
Aspergilus ryzae KDESA6SS

EWG41457
Nectria haematococca EEU48246
Neonectnia ditissima KPM33950
e Stachybotrys spp.
monium chrysogenum KFH43344
08R10213
FQpsrap Colletotrichum spp.
. harzianum Triha1:523343
. guizhovense $00013_28

7. virens Trivi2:200353
7. asperellum Trias1: 133545

Escovopsis weberi K0S23180
Pestalotiopsis fici ETS87430
Eutypa lata EMR62877

Pseudocercospora fiensis EME78196
Macrophomina phaseolina EXG15610
Talaromyces islandicus CRG83500

Rasamsoniz emersoni KKA24129

Oidiodendron mais KIN01721

Gymnopus hexurians KIK63662

commune EFI93577

L{:Slewm hirsutum EIM84960
Heterobasidion imeguiare ETW76414,

T gl;izhouense $500002_152

7. harzianum Triha:105252

T. virens Trivi2:58670

T. asperellum Trias1:23916
T. atroviride Triat2:33115

creale:

EXLS1536 ypoctomes
EWG39048  Fusarium spp.
'CEF76

Weciria haematococca EEU
Schbonys hatarm EATI0A
CCRI73%  Coletotrichum

ErQaiasy CoeOTichm $pp lomerellales
Magnaporthe oryze ELQ37495 i Magnaporthales
Verticilium dahide EGY14416 omerellales
Togninia minim EONS9739 i Togniniales

T. parareesei g4573

T. reesei Trire2:108671

1. longibrachiatum rie3:1426785
7. citrinoviride Tricia: 1131

T. guizhouense S00018 o

T. harzianum Trina1:125453

Oidiodendron maius KINO7717 | Leotiomycetes

Supporting Information S2 Figure

Hypocreales

Sordariales
ogniniales

Ophiostomatales
iHypocreales

Eurotiales

Leotiomycetes
ypocreales Sordariomycetes
Eurotiomycetes

Eurotiales
elotiales

i Eurotiales
lomerellales

Hypocreales

i Glomerellales
i Xylariales

Hypocreales

i Leotiomycetes
Eurotiales | Eurotiomycetes

Hypocreales

: Glomerellales
ypocreales

Hypocreales

ylariales

Togniniales
ia] orthales

otrvosphaenales |Dothldeumycetes

iEurotiales | Eurotiomycetes

Basidiomycota

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 209655
characters. Bayesian analysis was run for 3 million mcmc generations and a strict consensus tree was
obtained by summarizing 22500 trees, after burning first 25% of obtained 100,000 trees. Mean tree
length and variance are 2.077053E+01 and 3.2554480E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. All non-labelled
taxonomic classes are from class Sordariomycetes. LGT inferred by Phylogeny and NOTUNG is shown
with a red arrow to the node and the respective donor is marked in red.
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GH10 EC3.2.1.8 Endo-R-1,4-xylanase

Chaetomium thermophilum XP_006695063
Podospora anserina XP_001903829

Thielavia terrestris XP_003650974 ; Sordariales
Chaetomium globosum XP_001226499
Myceliophthora thermophila XP_ 003664565 .
Magnaporthe oryzae XP_00371451
Gaeumannomyces graminis XP_ 009220111 gMagnaporthaIes
KIH92388
KIR88058 SPOrothrix spp.  Ophiostomatales
Ophiostoma piceae EPE02858
X ey | Neurospora spp. 'Sordariales
Togninia minima XP_007917233 i Togniniales
KDN69189 :
XP_007590417 H
ENH76371 :
— CCF41074 Colletotrichum spp- 1) merellales
—| EQB54800
XP_008096907 P )
Thermoascus aurantiacus 1TUX iEurqtlaIes |Eurotiomycetes

. guizhouense S00001_770
T. parareesei g9126
T. harzianum Triha1:155799
T. asperellum Trias1:62499 Hypocreales

] T. reesei Trire2:120229
§ ZT longibrachiatum Trilo3: 1325428
T. citrinoviride Trici4:1175971

Colletotrichum graminicola XP_008097015 Glomerellales
KEY64160
KFA69264  Stachybotrys spp. | Hypocreales
Acremonium chrysogenum KFH44996 :

ENH76855
XP_007602458 Colletotrichum spp.:
CCF39869
XP 009652643 i Glomerellales
XP_003000315 Verticillium spp.
CRK30340
Thielaviopsis punctulata KKA27891 : Microascales ,

—O
AKH80820 Fusarium spp.

Hypocreales

ypocreales

Scedosporium ap/ospermurn KEZ42900 iMicroascales
¢ _'_'— Pseudogymnoascus pannorum KFY5327
Pestalotiopsis fici XP_007840584 i Xylariales
. asperellum Trias1:53366
( . harzianum Trihal:91773
7. atroviride Triat2:88310
T. virens Trivi2:53264
Botrytis cinerea EMR84991 :Helotiales, Leotiomycetes
Penicillium rubens XP_002563227
Aspergillus flavus KOC16084
Penicillium oxalicum ADM34973
Aspergillus fumigatus ABA40421
Neosartorya fischeri XP_001267063
XP_0018269852

KIL86000
Nectria haematococca XP_003045671
T virens Trivi2:56652
T. h S00001_570
Aspergillus ruber EYE90192
1B30 S
BAG12101 Penicillium spp.
Talaromyces aerugineus ADW66245 Eurotiales Eurotiomycetes
Cyphellophora europaea XP_008714551, Chaetothyriales
BAA92882 A il
AFD63136 SPEIGEYS 300:

0.08

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 21172
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 8.903780E+00 and 3.1751560E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars represents the taxonomic order. All
the species belongs to the taxonomic class in the phylum Ascomycota, Sordariomycetes unless marked
otherwise. LGT inferred by Phylogeny and NOTUNG is shown with a red arrow to the node and the
respective donor is marked in red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH11 EC3.2.1.8

T. reesei Trire2:74223
T. parareesei g12473

LT atroviride Triat2:54856
T. asperellum Trias1:179571

T. virens Trivi2:65505

T. harzianum Trihal:118868
T. guizhouense S0008_371
T. asperellum Trias1:83211

T. atroviride Triat2:46014

AEH26027
GAM40811
EEA18899  Talaromyces spp.
EED12490
CRG82729
Penicillium sp. ADT91959
KFX43090 Talaromyces spp.

O 'T. reesei Trire2:123818

T. virens Trivi2:72838
T. guizhouense S00003_111
T. harzianum Trihal:115099
T. atroviride Triat2:82355
T. asperellum Trias1:90115
57 Colletotrichum gloeosporioides ELA37481

Colletotrichum fioriniae PJ7EXF83745
ktalotiopsis fici W106 1ETS74011
mitosporic Ascomycota Bispora ACN89785
eotiomycetes Oidiodendron maius KIM99870
Eurotiomycetes Talaromyces stipitatus EED14021
Leotiomycetes Oidiodendron maius KIM93694

T. harzianum Trihal:127746
T. guizhouense S00011_42
T. virens Trivi2:8282
T. atroviride Triat2:90109
T. asperellum Trias1:244563

—(: Dactylellina haptotyla EPS39174
Arthrobotrys oligospora EGX51488

0.1

Botrytis cinerea BEDW1EMR89059 |
Sclerotinia sclerotiorum AHM95439 :

é KIM95869 .. . .
KIM95197 Oidiodendron maius .

i Eurotiales

T. parareesei g2902
T. citrinoviride Trici4:1163377
T. longibrachiatum Trilo3:1426672

Helotiales

T. parareesei 2_;3 179
T. longibrachiatum Trilo3:1403397

T. citrinoviride Trici4:1134467

i Glomerellales

i Xylariales

{ Orbiliales

Supporting Information S2 Figure

Endo--1,4-xylanase

Sordariomycetes

Leotiomycetes

Eurotiomycetes

Sordariomycetes

Sordariomycetes

Orbiliomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 18370
characters. Bayesian analysis was run for 0.66 million mcmc generations and a strict consensus tree
was obtained by summarizing 4950 trees, after burning first 25% of obtained 6600 trees. Mean tree
length and variance are 6.798910E+00 and 3.0536650E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor is marked in

red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH30 EC3.2.1.8 Endo-R-1,4-xylanase Clade A
XP_013280141
KIX94980 Fonsecaea spp.
KIW27723
KIW89636
XP_007751480 .
CBS16054 Cladophialophora spp.
XP_007756742 Chaetothyriales | Eurotiomycetes
Capronia semiimmersa KIW68810
KIW41462
KIW14501
XP_013319856 Exophiala spp.
KIV83519
XP_009159784

T. longibrachiatum Trilo3:1355592

T. citrinoviride Trici4:1177495

T. parareesei g2110

—0 T. reesei Trire2:111849

T. guizhouense S00010_550 Hypocreales Sordariomycetes

T. harzianum Trihal:147762

T. virens Trivi2:59074

T. asperellum Trias1:193120

T. atroviride Triat2:40850

S Talaromyces cellulolyticus GAM43270

T. marneffei XP_002152637 Eurotiales Eurotiomycetes

Byssochlamys spectabilis GAD98603

XP_013430173

KEQ87434  aureobasidium spp.

? XP_013340875 Dothideales Dothideomycetes
KEQ64928
L Baudoinia panamericana XP_007681336  : capnodiales
L Sphaerobolus stellatus K1151811 BASIDIOMYCOTA
L Thielavia terrestris XP_003657589 { Sordariales | Sordariomycetes

Parastagonospora nodorum XP_001792686
Pyrenophora tritici-repentis XP_001939416
Pyrenophora teres XP_003296663
Stemphylium lycopersici KNG51024
Setosphaeria turcica XP_008024832
XP_014080140

XP_007695168

XP_014557265 Bipolaris spp.

XP_007707436

XP_007691175

Pleosporales Dothideomycetes

0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 44730
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 4.169406E+00 and 9.7577200E-03, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor is marked in
red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH30 EC3.2.1.8 Endo--1,4-xylanase Clade B

T. reesei Trire2:69276

T. parareesei g128

T. longibrachiatum Trilo3:1471468
T. citrinoviride Trici4:1111950

T. harzianum Trihal1:85618

T. guizhouense S00003_50

T. virens Trivi2:32109 Sordariomycetes
T. atroviride Triat2:47853

T. asperellum Trias1:194740

xp_éE?SgZEfg?% Pestalotiopsis fici | Xylariales
Arthrobotrys oligospora XP_01112622
Dactylellina haptotyla XP_011116502
Thielavia terrestris XP_003657563 { Sordariales

K1J36285 o) haerobolus stellatus

i Orbiliales

] K1J36535
K1023766 Tulasnella calospora .
KI1023763
Pseudogymnoascus pannorum KFY73626
Eutypa lata XP_007794711} Xylariales
Diaporthe ampelina KKY38755 : Diaporthales
Togninia minima XP_007916093 : Togniniales
KDN69835
XP_008096433 Sordariomycetes
" F34687
5(552356;32 Colletotrichum spp. Glomerellales
XP_007282016
XP_007592556
Talaromyces islandicus CRG89500 { Eurotiales :
T. harzianum Trihal:525481 : Eurotiomveet
iﬁ guizhouense S00001_779 Hypocreales e
T. virens Trivi2:53160 :
Penicillium oxalicum EPS28627 { Eurotiales :

0.1

Phylogram based on Dayhoff amino acid substitution model using an alighment containing 15873
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 4.491939E+00 and 1.0864500E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT inferred by
Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor is marked in
red.
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GH3 EC3.2.1.37 Xylan-1,4-R-xylosidase

T. asperellum Trias1:62211
T. atroviride Triat2:161159

T. guizhouense S00021_167

T. harzianum Trihal1:502198

T. virens Trivi2:29366

. longibrachiatum Trilo3:1406286
T. parareesei 92787

T. reesei Trire2:121127

T. citrinoviride Trici4:1133892

Hypocreales Sordariomycetes

KFLL‘,’?; Talaromyces spp. Eurotiales [Eurotiomycetes

EED20979

CRG82694

‘Oidiodendron maius KIM98703
-Phialocephala scopiformis KUJ23772
Rasamsonia emersonii KKA16223

elotiales |Leotiomycetes

EKV20946 o
KGO40644 Penicillium spp.
KZN89863

KXG49200

CE059533

Talaromyces purpureogenus AKH40279 Eurotiales |Eurotiomycetes
Penicillium oxalicum AGW24290

By. GAD99233
Thermoascus aurantiacus AMW64957

Termitomyces sp. 1132 KNZ75702
Pleurotus ostreatus KDQ23477
Agaricus bisporus EKV48282
Leucoagaricus sp. KXN86330

-Serpula lacrymans EGO18896 BASIDIOMYCOTA

Trametes versicolor EIW63936

Mycena c P GAT49846
Exid| KZW02642
Gymnopus luxurians KIK68708
Stereum hirsutum EIM89677

il roreri KTB38972
Neofusicoccum parvum EOD46327 :Botryosphaeriales

-Daedalea quercina KZT65756

XP_001825822
EED52255 Aspergillus spp.
KIK60892

EPS33075
Penicillium spp.

Eurotiales

Talaromyces spp.
sp. KFY00624

[ spp.

. Sordariomycetes
i Glomerellales ~ |Eurotiomycetes
Dothideomycetes

| —EFQ28434
—KDN65282

KEQ73291 o Aureobasidium spp. othideales

Thielavia terrestris AEO67512 iSordariales
Zymoseptoria brevis KIX92119

Zymoseptoria tritici EGP89514 iCapnodiales
idomyce: KYG45419 . .
yce: CRG89403 i Eurotiales

T. parareesei 99679
T. reesei Trire2:58450
T. citrinoviride Trici4:55459
T. longibrachiatum Trilo3:1368415
T. guizhouense S00001_921
T. harzianum Triha1:99736 Hypocreales
. virens Trivi2:192759
T. asperellum Trias1:198886
T. atroviride Triat2:161158

orrubiella ( CEJ81860
Cordyceps confragosa OAAB0935
Pochonia poria OAQ59362

Sordariomycetes

is weberi K0S21229 mixed

maius KIM94359

Rosellinia necatrix GAP87409

Oidiodendron maius KIM97393 :
EEI 224

BAE65591  Aspergillus spp.

Eurotiales Eurotiomycetes

3536
KUL86835 Talaromyces spp.

Rasamsonia emersonii KKA25852
,_cr. guizhouense S00019_154
> Triha1:495549

»[ LT Hypocreales |Sordariomycetes
L— 7. virens Trivi2:1299

0.2

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 82264
characters. Bayesian analysis was run for 2 million mcmc generations and a strict consensus tree was
obtained by summarizing 15000 trees, after burning first 25% of obtained 20,000 trees. Mean tree
length and variance are 1.676796E+01 and 2.6915590E-02, respectively. Clades with Posterior
probabilities less than 95% are collapsed. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class. LGT inferred by Phylogeny and NOTUNG is shown with a red
arrow to the node and the respective donor is marked in red.
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GH74 EC3.2.1.151

KLO82267
EWG54042
ENH63714
KIL94008
EYB22901
XP_009254201
KPA39104
Nectria haematococca XP_003043431
XP_003002106
CRK29875
XP_009653883
CRK28730
Scedosporium apiospermum KEZ40071
XP_009650536
CRK19175
CRK27453
Thielaviopsis punctulata KKA28497
Ceratocystis platani KKF93232

Fusarium spp.

Verticillium spp.

Verticillium spp.

KDN65467
XP008096282
CCF36769

XP_007600179

ENH79820

EQB47208

Diaporthe ampelina KKY34676

XP_007280275

{ : ENH81326 Colletotrichum spp.
XP_007596507

Neonectria ditissima KPM43286
Myceliophthora thermophila XP_003664172
XP_001226988  Chaetomium spp.
XP_006694479
Podospora anserina XP_001906051
Madurella mycetomatis KOP47025
Thielavia terrestris XP_003650520
XP_009854649
XP958569 Neurospora spp.
Sordaria macrospora XP_003349143
Gaeumannomyces graminis XP_009216157
Magnaporthe oryzae XP_003718462
Diaporthe ampelina KKY30470
Togninia minima XP007915470
T. harzianum Triha1:88968
T. guizhouense S00008_564
T. virens Trivi2:59360
T. atroviride Triat2:87590
T. asperellum Trias1:54925
T. reesei Trire2:49081
T. parareesei g11403
T. longibrachiatum Trilo3:1329206
T. citrinoviride Trici4:1156470
Oidiodendron maius KIM99750
Pestalotiopsis fici XP_007837157
Eutypa lata XP_007791316
Rosellinia necatrix GAP89423

% K;ﬁ:‘;ggz Stachybotrys spp.

Colletotrichum spp.

0.1

Supporting Information S2 Figure

Hypocreales

Glomerellales

Microascales

Glomerellales

Diaporthales

Glomerellales

Hypocreales

Sordariales

Magnaporthales

Diaporthales

Xylariales

Hypocreales

Xyloglucanase

Sordariomycetes

Leotiomycetes

Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 80880
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.334523E+01 and 1.8721190E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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GH5 EC3.2.1.78 Endo-R-1,4-mannanase

T. longibrachiatum Trilo3:1401669
T. parareesei g8748

T. citrinoviride Trici4:1117895
T. reesei Trire2:56996

T. guizhouense S00004_384

T. harzianum Trihal:111861
T. virens Trivi2:61403
T. atroviride Triat2:54855
T. asperellum Trias1:150477

T. atroviride Triat2:161120
Escovopsis weberi KOS18333
Chaetomium globosum EAQ87588
Podospora anserina ADO14134
CCF36383
EQB50640
Stachybotrys chartarum KFA71098 :
S. chlorohalonata KFA68904 gﬂvpocreales
Nectria haematococca EEU33793 |
EFQ31952
EXF78877
Verticillium alfalfae EEY17826
Thielavia terrestris AEO67907 i Sordariales

Pestalotiopsis fici ETS82213
Rosellinia necatrix GAP85366
CEJ54968
CAP96302 Penicillium Spp.
KG069770 Eurotiales Euroitiomycetes
EEA18972
CRG88174

Sordariales Sordariomycetes

Colletotrichum spp. éGIomereIIaIes

Colletotrichum spp. Somerellsies

Xylariales

Talaromyces spp.

T. parareesei g10481

T. reesei Trire2:71554

T. longibrachiatum Trilo3:1381765

T. citrinoviride Trici4:1202595

T. guizhouense S00003_824 SOrdaRomycEtes

T. harzianum Trihal1:99972

T. virens Trivi2:202252

T. asperellum Trias1:83171

T. atroviride Triat2:317063
EDU51362
EFQ88132
Neofusicoccum parvum EOD48335

Macrophomina phaseolina EKG10191

Torrubiella hemipterigena CEJ84767:

s { Hypocreales
Fusarium oxysporum EWY82860
Rosellinia necatrix GAP88806

Eutypa lata EMR72903

Pyrenophora spp. * Pleosporales

Dothideomycetes

Sordariomycetes
i Xylariales

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 30130
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.147689E+01 and 4.8778060E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT
inferred by Phylogeny and NOTUNG is shown with a blue arrow to the node and the respective donor
is marked in blue. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH26 EC3.2.1.78 Endo-R-1,4-mannanase

Sclerotinia borealis ESZ95292 _
Botrytis cinerea CCD43969  Helotiales | Leotiomycetes
Sclerotinia sclerotiorum EDN91111
T. harzianum Trihal:79128
T. virens Trivi2:70926
Glarea lozoyensis EPE35323
Puccinia striiformis KNE99639
P. graminis EFP76728
Puccinia sp. KNZ53046 BASIDIOMYCOTA
Melampsora larici-populina EGG05341
Puccinia striiformis KNES8733

T. virens Trivi2:70925
T. harzianum Trihal:110887
Schizophyllum commune EFI95716 BASIDIOMYCOTA
Neurospora crassa KHE84542
N. tetrasperma EGZ78648 | Sordariales TR
Sordaria macrospora CCC14371 | PRI
Togninia minima EOO00154 i Togniniales
Rasamsonia emersonii KKA22641 | Eurotiales
i ; Sordari
Oidiodendron maius KIM95648 ' ngtii:'n°y'¥f:;es
Talaromyces cellulolyticus GAM43238 i Eurotiales

0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 6930
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 5.565739E+00 and 2.7990880E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT
inferred by Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor
is marked in red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH27

EC3.2.1.22

KDN62699
XP_008097751
41
XP 007282819

XP_009653970
XP_003002192

parareesei g16
T. reesei Trire2: 65986
T. virens Trivi2:195132

T. atroviride Triat2
T. asperellum Trias1:

T. virens Trivi2:39916
-T. asperellum Trias1:47755

T. reesei Trire2:55999
T. parareesei g8401
T. citril

Aul
% 3Ooigi?:;ef’;i_”em:iron maius KIN08522
XP. S il
XP_009655396 Verticillium spp.
T. reesei Trire2:72632
T. parareesei 9218
T. longibrachiatum Trilo3:1401709
T. citrinoviride Trici4:1158884
T. virens Trivi2:76590
T harx:anum Triha1:509041
izhouense S00009_403
T. atrovlrlde Triat2:51401
T. asperellum Trias1:59499
KID91831
KID99579
KID75622 Metarhizium spp.
KIK81203
XP_007815219
Torrubiella hemlpterlgena CEJ80631

KIW44419
KIWS50454 Exophiala ; Chaetothyriales

20
Aspergillus spp.

XP_002374041

Penicillium brasilianum CEJ59911
Talaromyces purpureogen AKH40275
Rasamsonia emersonii KKA24651

KIM99709
T. harzianum Triha1:422216
T. guizhouense S00003_136
T. virens Trivi2:145075
T. atroviride Triat2:207285
us pannorum KFZ17288

B«
ENH86995 Colletotrichum spp.
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XP009652636  Verticilium spp.
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XP_001265525 Aspergillus spp.
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s GAM34950

Asperg://us mger EHA26157
EN

EQ355149
XP_007599917
T. asperellum Trias1:205507
T. virens Trivi2:151988

Colletotrichum spp.

EWG55004
EWY81918 Fusarium spp.
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Pseudacercospora fici XP_007921710
S 2 Dot a s EME41391

KEQ74661

XP_007700949
XP-007689195 DPolaris spp-
Sefosphaeria turcica XP_ 00802615

Magnaporthe oryzae ELQ34674
Verticillium spp.

T. atroviride Triat2:240154

Leptosphaeria macula XP_003842406
Gaeumannomyces graminis XP_009228959 }
Magnaporthiopsis poae KLU90327
Pestalotiopsis fici XP_007827438

)(P 007596168 Colletotrichum spp. i Glomerellales

Pseudogymnoascus pannorum KFY74425
T. Iunglbrachlatum Trilo3:1363072

T. guizhouense S00011_306
T. harzianum Triha1:484731
T. citrinoviride Trici4:1 3928649
1

02784

T. harzianum Trihal:249987

. guizhouense S00015_199

oviride Trici4:1165441
KEQ68157;

Hypocreales

iHelotiales

Glarea is XPO08078205
gy us pannorum KFY18642
KIM94000 g n maius Zn

Xylariales
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Eurotiales

Glomerellales

Hypocreales

Pleosporales

i Hypocreales
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i Xylariales
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Supporting Information S2 Figure

a-1,4-galactosidase

Pleosporales |Dothideomycetes

iMagnaporthales|

Sordariomycetes

iDothideales|Dothideomycetes

Sordariomycetes

Eurotiomycetes

Leotiomycetes

Sordariomycetes

Dothideomycetes

Eurotiomycetes

Sordariomycetes

Dothideomycetes

Sordariomycetes

Dothideomycetes
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T. reesei Trire2:72704

T. parareesei g2262

T. longibrachiatum Trilo3:8251

T. citrinoviride Trici4: 22572

T. guizhouense S00013_8:

T. harzianum Trihal: 150452

T. virens Trivi2:46494

T. atroviride Triat2:234784

T. asperellum Trias1:31758 .
us pannorum KFZ19274 Leotiomycetes
T. reesei Trlre2 59391

T. citrinoviride Trici4:1136835

T. guizhouense S00021_200

T. harzianum Trihal:71962

T. virens Trivi2:27922

. atroviride Triat2:33775

. asperellum Trias1:449670

Oidiodendron maius KIM96564, Leotiomycetes
Talaromyces stipitatus XP_002486571 :Eurotiales

Oidiodendron maius KIM95181 i
Pseudogymnoascus pannorum KFZ19000 Euro_tlomycetes
Rasamsonia emersonii KKA16941 {Eurotial eotiomycetes
Talaromyces cellulolyticus GAM35247 iEurotiales

Pestalotiopsis fici XP_007841906  : Xylariales
T. guizhouense S00001_734
T. harzianum Trihal:94444
T. virens Trivi2:33738 .
T. reesei Trire2:27219 Sordariomycetes
T. parareesei g836
T. citrinoviride Trici4:54667
T atroviride Triat2:83919
T. asperellum Trias1:180019
O dron maius KIM96824, Leotiomycetes
{ Talaromyces islandicus CRG91690 | Eurotiales
-Auricularia delicata XP_007354263
= Ma/croph_omin.?&ggaesa‘gma EKG15963
ymnopus luxurians
Cylindrobasidium torrendii KIY72445 BASIDIOMYCOTA

Gymnopus luxurians KIK60422
Byssochlamys spectabilis GAD96967
T. reesei Trire2:75015
T. parareesei 97196
T. longibrachiatum Trilo3: 1398107
T. citrinoviride Trici4:113411
T. guizhouense S00015_ 195
T. harzianum Triha1:95162
T. virens Trivi2:39936
T. atroviride Triat2:80701
T. asperellum Trias1:141811
Escovopsis weberi 001928
T. guizhouense S00013_111
T. harzianum Trihal:93168
T. virens Trivi2:124849 Hypocreales

T. asperellum Trias1:179044

T. reesei Trire2:27259

T. parareesei g2291

T. longibrachiatum Trilo3:1342436
T. citrinoviride Trici4:1171554

Torrubiella hemrgterl%ena CEJ91245

KIEQ0088

KID82170

EXU96706 Metarhizium spp.

KID74805

KIK74977

Eutypa lata XP007799547 :iXylariales

Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 148596
characters. Bayesian analysis was run for 5 million mcmc generations and a strict consensus tree was
obtained by summarizing 37500 trees, after burning first 25% of obtained 50,000 trees. Mean tree
length and variance are 3.133589E+01 and 9.2971280E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT
inferred by Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor
is marked in red. The bifurcated arrow indicates duplication as inferred by NOTUNG.
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GH36 EC3.2.1.22 a-1,4-galactosidases clade A

Magnaporthiopsis poae KLU88712 H
Gaeumannomyces graminis EJT80962 i Magnaporthales
Magnaporthe oryzae EHA49985

hiost ¢ EPE034 : 5
Ophiostoma piceae 03466 éOthostomatales

Thielavia terrestris AEO70525
i(:: Chaetomium globosum EAQ93130 )
Sordaria macrospora CCC08566 Sordariales
Neurospora crassa EAA36445 i

ESZ94844

Sordariomycetes

EDN99751 Sclerotinia spp.

Botrytis cinerea CCD49118 {Helotiales
Glarea lozoyensis EPE27416 Leotiomycetes
Marssonina brunnea EKD17136 H
Oidiodendron maius KIN02403

EKFY“ZBBQ Pseud
ELROG4gy ' seudogymnoascus spp.

Pestalotiopsis fici ETS81264 i Xylariales
Togninia minima EO000721 i Togniniales
EFQ25475
KDN68337
CCF40856 Colletotrichum spp.
EXF74038
ENH77293 Glomerellales
ELA30950

CRK13185
$_CRK13189 Verticillium spp.
EGY15714

Thielaviopsis punctulata KKA26216
Scedosporium apiospermum KEZ42334

T. guizhouense S00003_572

T. harzianum Triha1:86247

T. virens Trivi2:33397

T. asperellum Trias1:140636

T. atroviride Triat2:296385

T. parareesei 95136 Sordariomycetes
T. reesei Trire2:64827
T. I ibrachi Trilo3:1331351

T. citrinoviride Trici4:1112676
Hirsutella minnesotensis K1Z71545
Ophiocordyceps sinensis EQL03944
Tolypocladium ophioglossoides KND91250

Claviceps purpurea CCE29806
Q Metarhizium robertsii EXV02002

{Microascales

Hypocreales

EWG36720

KIL94780
EKJ68172

CEF72882

Nectria haematococca EEU48078

Acremonium chrysogenum KFH40672
Stachybotrys chartarum KFA73073

Torrubiella hemipterigena CE188946
Pseudogymnoascus pannorum KFZ02016 Leotiomycetes

Fusarium spp.

0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 33220
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 4.453243e+000 and 6.667453e-003, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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T. guizhouense S00013_41
T. harzianum Trihal:498608
T. virens Trivi2:46577
T. asperellum Trias1:1179128
T. atroviride Triat2:82772
T. parareesei g8547
T. reesei Trire2:124016
T. longibrachiatum Trilo3:1394970
T. citrinoviride Trici4:1171580
Escovopsis weberi ESCOV001871
Beauveria bassiana EJP61845
Torrubiella hemipterigena CEJ92906
KJK95297
KID63199
EXV06779
KID75754 Metarhizium spp.
KID97159
EFY88353
KHN97288
Hirsutella minnesotensis K1277249
Ophiocordyceps sinensis EQL04211
Tolypocladium ophioglossoides KND89276
Gibberella sp. ACS12899
KLP04139
EWG47659
EXL93714 Fusarium spp.
EYB34304
KIL90251

XP_001827637
KOC12024
KDE84191
KJK67157
KNG87910

Aspergillus spp.

Penicillium brasilianum CEJ57078
Eutypa lata EMR69177

EFQ35977

KDN60258

CCF33570
EXF76211
ELA36186
ENH79476
Diaporthe ampelina KKY39715
Pseudogymnoascus pannorum KFY90950

Colletotrichum spp.

0.07

: Glomerellales

Supporting Information S2 Figure

a-1,4-galactosidases clade B

Sordario-
mycetes

Hypocreales

| Eurotiales | EUrotio-
urotiales mycetes

Byssochlamys spectabilis GAD94023§

{ Xylariales

Sordariomycetes

Diaporthales
Leotiomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 51030
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.242005e+001 and 1.914977e-002, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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GH43 EC3.2.1.55, EC 3.2.1.37 o-L-arabinofuranosidase
and 3-xylosidase

T. longibrachiatum Tril03:1336377
T. citrinoviride Trici4:1191392
T. parareesei 135
'T. reesei Trire2:68064
T. harzianum Trihal:1494994
7. guizhouense S00003_3
;T virens Trivi2:2 212%55373
asperellum Trias
T. atroviride Triat2:155739 Hypocreales
KID65897
EXU98313 Metarhizium spp.
KID73650
Ustilaginoidea virens GAO14020 Sordariomycetes
Claviceps purpurea CCE27251
bassiana KGQ12057
-Cordyceps militaris EGX34620,
D;‘?/Ja he ampelina KKY30638 aporthales
lagnaporthe oryzae EHA53683 Magnaporthales
Torrubiella hemipterigena CE)92774
Escovopsis weberi K0S21422 Hypocreales
AL stasrs s,
Pseudogymnoascus pannorum KFZ16104
T. atroviride Triat2:2309935 H
7. asperellum Trias1:156700 iHypocreales )
SIN3A7EA Tataromyces spp. Eurotiales Eurotiomycetes
Bipolaris victoriae EUN32663 | Dothideomycetes
Cpyrenophora teres EFQ83130 Pleosporales soidd
[gnylellma hapmlyle EPS431E¥I3'69740 Qrbiliales | Orbiliomycetes
S graminis
Magnaponhe oryzae EHA47679 Magnaporthales
oo Tielavia terrestris AE068051 iSordariales
)phiostoma piceae i
Sporotiix schenckil KIR79956 Ophiostomatales sord )
Pestalotiopsis fici ETS81610 i ordariomycetes
= e e
E troviride Trial
[T asperellum bgnastfggg iHypocreales
aetomium globosum i
Myceliophthora thermophila AEOS8304 Sordariales
Talaromyces stlﬂltarus EED17057 urotiales | Eurotiomycetes
T. al rovlrlde Triat2:177200 Hypocreales
Roselln netatrit CABRITSG. 00 Xylarial
osellinia necatrix GA i Xylariales i
Beauveria bassiana KGQO8148 ) i Sordarlomycetes
Eutypa spp. i Xylariales
:Botryosphaeriales othldeom cetes
ctria EEU44698 . ‘Hypocre | Sor rlomycet
I—Gymnopus quur/ans KIK66761 {Agaricales, BASIDIOMYCOTA
T. reesei Trire2: 373
T. parareesei 99528
7. longibrachiatum Trilo3:1400271
T. citrinoviride Trici4:1129215
T. virens Trivi2:56033
T. guizhouense S00007_494
T. harzianum Trihal:1507253 Hypocreales
T. atroviride Triat2:2284598
T. asperellum Trias1:155593 Sordari "
KFA49977 stach, ordariomycetes
—E{KFA657 Stachybotrys spp.
Cl;/,ed!la haem7tggocca Eﬁ%@%’s@% H
aetomium globosum .
EMyce/,ophmara themmpmla AEO58399 iSordariales
sogenum KFHaG022 Hypocreales
Festolotiopsis { ariales
illium dahliae EGY18968 ‘Hypocreales
[—EFQ25082
[—EXF82341  Colletotrichum spp. Glomerellales
LEQB44802
- Asﬁerglllus fumigatus KEY76317 i
Eurotiales Eurotiomycetes
Penicillium camemberti cm.zssss i
T. harzianum Triha1:1524872
T. virens Trivi2:47073
KL094696 Hypocreales
—ECEW240847 Fusarium spp.
EEU34987
,— maius KIM94378
logymnoascus pannorum KFZ07018 . X
Eutypa Iata EMR65 51 =Xylar|ales
[———————— Colletotrichum orbiculare ENH88108 . i Glomerellales
Verticillium alfalfae EEY23778 =H pocreales
Pestalotiopsis fici ETS87143 %V lariales
KLO93574
EGUB0437 Fusarium spp.
CEF84774
T. atroviride Triat2:2242421 Hypocreales
T. asperellum Trias1: 1146120
Escovopsis weberi KOS22
Acremonium chrysogenum KPHasoss
1 EQB575% Colletotrichum spp. { Glomerellales
Enroras Sordariomycetes
|~ Neurospora crassa KHES0573 Sordariales
N Podospora anserina CDP28673 :
L———————Rosellinia necatrix GAP92754 Xylariales
T. reesei Trire2:2109392
T. parareesei 98472
T. citrinoviride Trici4:122882
1 gulzhouense 500008 313 Hypocreales
hal:1509487
ﬁatmvmde Triat2:2282567
T. virens Trivi2:2128098
S
0881 Fusarium spp.
Nectris hae EEU38124
jectria haematococca
T. guizhouense S00004_865 Hypocreales
7. harzianum Triha1:507253
Fass 31[; atroviride Triat2:2283200
KFAS64
KFAGE2 18 Stachybotrys spp.
Colletotrichum gloeosporioides EQBSSOS4 Glomerellales
Bipolaris victoriae EUN2: i Plegpsporales | Dothideomycetes
Thielavia terrestris _AEETos770§§gz fSordariales
‘estalotiopsis fici
nia necatix ylariales )
KFY14276 Sordariomycetes
[———Eutypa Jata EMR63694 Xylanales
L— Acremonium chrysogenum KFH41158 : Hypocreales

Phylograr:i6 based on Dayhoff amino acid substitution model using an alignment containing 99630
characters. Bayesian analysis was run for 3 million mcmc generations and a strict consensus tree was
obtained by summarizing 22500 trees, after burning first 25% of obtained 30,000 trees. Mean tree
length and variance are 3.687042E+01 and 2.1489000E-01, respectively. Clades with Posterior
probabilities less than 95% are collapsed. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class. LGT inferred by Phylogeny and NOTUNG is shown with a red
arrow to the node and the respective donor is marked in red. The bifurcated arrow indicates
duplication as inferred by NOTUNG.
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GH51 EC3.2.1.55 a-L-arabinofuranosidase

Aspergillus flavus KOC18594

Aspergillus oryzae XP_001824987 EHmHates EHIRSITgECtes
Talaromyces cellulolyticus GAM36398

Nectria haematococca XP003041557

Hypocreales

Fusarium oxysporum EXA35208 Sofdanomiyeates
Pestalotiopsis fici XP_007841717 ! Xylariales
Pseudogymnoascus pannorum KFY29245 | Leotiomycetes

T. asperellum Trias1:459604

T. atroviride Triat2:288680 Hypocreales Sordariomycetes

Torrubiella hemipterigena CEJ81536

R Oidiodendron maius KIN0O8707 | Leotiomycetes
Exophiala oligosperma KIW45743 ! Chaetothyriales
Rasamsonia emersonii XP013327589 Eurotiomycetes
{ Eurotiales
Neofusicoccum parvum XP007585657
Aureobasidium melanogenum KEQ64906 ! Dothideales | Dothideomycetes
Dactylellina haptotyla XP_011106574 ¢ Orbiliales | Orbiliomycetes
0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 10736
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.940448E+01 and 4.3743370E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars
represents the taxonomic order and taxonomic class in the phylum Ascomycota, respectively. LGT
inferred by Phylogeny and NOTUNG is shown with a red arrow to the node and the respective donor
is marked in red.
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GH54

EC3.2.1.55

Supporting Information S2 Figure

a-L-arabinofuranosidase

T. reesei Trire2:55319
T. parareesei 99136
T. longibrachiatum Trilo3:1324399
T. citrinoviride Trici4:1108957
T virens Trivi2:48400
izh $00002_153
‘-T harzianum Triha1:503269
—1—_1'aperellum Trias1:55003
T. atroviride Triat2:127924
GAM33642
ADB90535
KFX45526
CRG84902
EED14628

Hypocreales Sordariomycetes

Eurotiomycetes
Talaromyces spp.

;—Cordyceps militaris jgiproteinID5724

] L Beauveria bassiana jgiproteinID6314 :Hypocreales
[ Metarhizium robertsii jgiproteinID8:
Talaromyces cellulolyticus jgiproteinID43092;

ADB90536 iEurotialeslEurotiomycetes
—'—|—— Fx51476 Talaromyces spp. :
Oidi on maius KIM94702

Talaromyces islandicus CRGQOSS?
T. reesei Trire2:123283

T. parareesei 9739

T. citrinoviride Trici4:1128407
T. longibrachiatum Trilo3:1405026
T. guizhouense S00011_52

T. harzianum Trihal:513492

T. virens Trivi2:53036

{ Talaromyces islandicus CRG87542
Oidiodendran maius KIN05448

l_— KK222
KKK26633

iEurotiales |IEurotiomycetes

Hypocreales

":Eurotiales |Eurotiomycetes

Aspergillus spp.
EKV18227

Penicillium spp.

Eurotiales

Aspergillus spp.

BAB71804
KNG85043
GAA90571
BAB21567
AAA93264

Phaeomoniella chlamydospora KKY25524: Phaeomonlellales
Neosartorya fischeri EAW16707
-Aspergillus fumigatus KEY83958
Neosartorya udagawae GAO88579
GAM38851
KFX53570

Aspergillus spp. Eurotiomycetes

Talaromyces spp.

Sclerotinia borealis ESZ95663
—;Sclwotmia sclerotiorum EDN99605
-Botrytis cinerea XP_001556376

I — T E T Eurotiales

Talaromyces purpureogenus AGR66205

Penicillium oxalicum EPS35023

Penicillium brasilianum CEJ59836

Talaromyces purpureogenus AAK51551

T. asperellum Trias1:152723

T. atroviride Triat2:81098

_‘:Punctulana strigosozonata EIN06631
Ga/enna marginata KDR66944

us pannorum KFX90379

Hypocreales

| BASIDIOMYCOTA

EAU3E2AZV(\)I% 1011 Aspergillus spp.
Togninia minima EOO00881
Nectria haematococca EEU41454

;Eurotiales | Eurotiomycetes

i Togniniales

rdariom
HWMrealeslSo dariomycetes

Helotiales

Leotiomycetes
_|r KLP20530
BAG80559 X
EKJ)75243 Hypocreales | Sordariomycetes

Fusarium spp.

CEF78687
KIL93882
KEQ67818

AAR87863  Aureobasidium spp. Dothideomycetes

— KDN68111
EFQ34399

KEQ99376
— KEQ71894

Colletotrichum spp. Glomerellales

iaporthales

Diaporthe ampelina KKY39092

EQBS3497

Pestalotiopsis fici ETS73845
EXF76157
ENH871112

i Xylariales Sordariomycetes

Colletotrichum spp. EGIomereIIaIes

EMD65932
EFQ94680
EDU49864

0.08

P ia turaca EOA81749
EUN21587 Bipolaris spp.

P ia nodorum EAT86525

Pleosporales Dothideomycetes

Pyrenophora spp.

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 47070
characters. Bayesian analysis was run for 3 million mcmc generations and a strict consensus tree was
obtained by summarizing 22500 trees, after burning first 25% of obtained 30,000 trees. Mean tree

length and variance are 8.226706E+00 and 1.7511440E-02,

respectively. Clades with Posterior

probabilities less than 95% are collapsed. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class. LGT inferred by Phylogeny and NOTUNG is shown with a red
arrow to the node and the respective donor is marked in red.
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GH62 EC3.2.1.55 a-L-arabinofuranosidase

T. citrinoviride Trici4:153227
T. longibrachiatum Trilo3:1397114
T. parareesei g61
T. reesei Trire2:76210

Hypocreales

—TT' atrovride Triat2:86518 :
T. asperellum Trias1:53918 Sordariomycetes
—T. guizh S00001_882 i

T. harzianum Triha1:513600
T. virens Trivi2:48966
Eutypa lata EMR65839 Xylariales
'—tMyceﬁophthora thermophila AEO60934
Chaetomium globosum EAQ87645 i Sordariales|
L Podospora anserina CDP30208
—{—Arthrobotrys oligospora EGX45344
Dactylellina haptotyla EPS44791 i Orbiliales Orbiliomycetes
Drechslerella stenobrocha EWC46459 :
Pseudogymnoascus pannorum KFZ11571 | Leotiomycetes
BAA85252
KIK63361
KDE84793
KOC18466

KNG86548
|—CBF84318 ’
Rhizoctonia solani KEP45190 BASIDIOMYCOTA

Aureobasidium melanogenum KEQ58191 iDothideales | Dothideomycetes

:T.virens Trivi2:193266 . iHypocreales
Neofusicoccum parvum EOD52599 iBotryosphaeriales |Dothideomycetes
Thielavia terrestris AEO70954 : Sordariales

Aspergillus spp. EEurotiaIes Eurotiomycetes

—|—Botrytis cinerea EMR82994 iHelotiales
—————————Diaporthe ampelina KKY37748 iDiaporthales
Pestalotiopsis fici ETS81517 i Xylariales ;
EFQ29620 . Sordariomycetes
I—CCF42219 .
EXF84044 Colletotrichum spp. :Glomerellales|
EQB43571
f KFY26450 pseydogymnoascus spp. |Leotiom cetes
L KFZ09549 9 PP Y

Thielavia terrestris AEO64662 .
Stachybotrys chlorohalonata KFA61271 i Hypocreales
Magnaporthe oryzae EHA51394 i Magnaporthales

Sordariomycetes

Nectria haematococca EEU40038 i Hypocreales .
Pseudogymnoascus pannorum KFZ24206 . | Leotiomycetes
Penicillium brasilianum CEJ58071 'Eurotiales ’Eumtiomycetes
Talaromyces cellulolyticus GAM34245 i
[ GAM42983
KFX49003 Tal
Donor unknown —| I—GAM39913 alaromyces spp ) )
’ EED18805 i Eurotiales Eurotiomycetes
L L CE)62403 Penicillium spp. i
1 AIO06736 .
Oidiodendron maius KIM94128 | Leotiomycetes

T. harzianum Trihal:93015
T. guizhouense S00001_13
T. virens Trivi2:152027

T. atroviride Triat2:219205
T. asperellum Trias1:1138627

WP_044851526 X
{WP_051183872 Amycolatopsis spp.

0.07

ypocreales |Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 18154
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 6.723306e+000 and 2.384449e-002, respectively. Clades with Posterior
probabilities less than 95% are collapsed. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class. LGT inferred by Phylogeny and NOTUNG is shown with a red
arrow to the node and the respective donor is marked in red.
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GH67 EC3.2.1.131 (xylan) a-1,2-glucuronidase

T. reesei Trire2:72526
T. parareesei g7131
T. longibrachiatum Trilo3:1399114
T. citrinoviride Trici4:1128049
T. harzianum Triha1:509810
T. guizhouense S00001_44
T. virens Trivi2:63208

T. asperellum Trias1:328757 Hypocreales
T. atroviride Triat2:288788
Escovopsis weberi 012933 Sordariomycetes
¢ EWG49243
CCT74541
EWY83835 Fusarium spp.
XP_009253299
XP_011322071
KDN70162
XP_008093268
CCF32681 Colletotrichum spp. Glomerellales

XP_007593184
XP_007276317
Aspergillus nidulans XP_682555 Eurotiales | Eurotiomycetes

Pseudogymnoascus pannorum KFY25752 | Leotiomycetes
T. harzianum Trihal:21376
T. guizhouense S00001_780
T. virens Trivi2:151713 Sordariomycetes
T. asperellum Trias1:63024
T. atroviride Triat2:46613
GAM33754

XP_002149572 Talaromyces spp
XP_002487474
Penicillium oxalicum EPS28626
Talaromyces islandicus CRG89502

Donor unknown

Eurotiomycetes

CCT73043 Fusarium spp. Hypocreales Sordariomycetes

EWZ28713
Penicillium brasilianum CEOQ59641 i Eurotiales | Eurotiomycetes
\———— Oidiodendron maius KIM95711 | Leotiomycetes
— Eutypa lata XP_007798484 i Xylariales | Sordariomycetes

Aspergillus fumigatus KMK62914
Neosartorya fischeri XP_001259234
XP_001274706
XP_001215263

XP_002379821

EYE908571

EKV12887

CRL25570

CDM29433 Penicillium spp.

XP_002568813

CEJ60150

Rasamsonia emersonii KKA18477

Sphaerobolus stellatus K1148597 BASIDIOMYCOTA

A. melanogenum KEQ57946 ;g

_| 1: A. pullulans KEQ85220 Alireonasialuim, Spp:

Talaromyces marneffei XP_002151307 i Eurotiales | Eurotiomycetes
——————————— Sordaria macrospora XP_003351749 Sordariales | Sordariomycetes

XP_007694869 Binolari
{ EUN33069 Ipolaris spp. leosporales
Pyrenophora teres f. teres XP_003301924
0.1

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 50763
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.058915E+01 and 1.4302340E-02, respectively.Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny and
NOTUNG is shown with a red arrow to the node and the respective donor is marked in red.

Aspergillus spp.

Eurotiales Eurotiomycetes

| Dothideales Dothideomycetes

Dothideomycetes
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GH115 EC3.2.1.- a-(4-O-methyl)-glucuronidase

T. parareesei g10124

T. reesei Trire2:79606

T. longibrachiatum Trilo3:18900

T. citrinoviride Trici4:1113491

T. guizhouense S0000_737

T. harzianum Trihal:83158

T. virens Trivi2:45439

T. asperellum Trias1:186223

T. atroviride Triat2:87387

Escovopsis weberi KOS19842
XP_007808967

XP_007818364  Metarhizium spp.
KHO01791
Pochonia chlamydosporia XP_018149983
Metarhizium rileyi OAA51797

] Claviceps purpurea CCE35049

Ophiocordyceps unilateralis KOM22270

Hirsutella minnesotensis K1Z78463

Hypocreales Sordariomycetes

Purpureocillium lilacinum OAQ78619
Stachybotrys chartarum KEY66841
Verruconis gallopava XP_016211601: Venturiales | Dothideomycetes
KJK67590
XP_001827090 Aspergillus spp. Eurotiales Eurotiomycetes
XP_015401854
Bipolaris oryzae XP_007689901 i Pleosporales | Dothideomycetes
Talaromyces cellulolyticus GAM42270 { Eurotiales | Eurotiomycetes
CRK20006 Verticillium spp. gHypocreaIes Sordariomycetes
_ _[_— XP_009648728
| L Pyrenochaeta sp. OAL48891 i Pleosporales | Dothideomycetes
Schizophyllum commune XP_003027234 |BASIDIOMYCO.I.A
Fistulina hepatica KIY51188
Microdochium bolleyi KX193594 i Xylariales | Sordariomycetes
_Eaphia/a dermatitidis XP_009161716 {Chaetothyriales | Dothideomycetes
Pestalotiopsis fici XP_007830221 i Xylariales | Sordariomycetes
OCGEIé]ggzsg Penicillium spp. éEurotiaIes Eurotiomycetes

Gaeumannomyces graminis XP_009221638
Magnaporthe oryzae XP_003716690
_: KXH38914

XP_018152453  Colletotrichum spp.  Glomerellales
— —————XP_007280989 Sordariomycetes
ENH80864

XP_018762004
4E KLO96698 Fusarium spp. ‘Hypocreales
EXL68174 .

Cercospora fijiensis XP_007930937
Mycosphaerella eumusae KXS96302
Nectria haematococca XP_003044594
Purpureocillium lilacinum_OAQ75692
Diaporthe helianthi OCW37301

_f Rhynchosporium secalis CZT49343
Oidiodendron maius KIN0O5410

| Magnaporthales

Dothideomycetes

ECapnodiaIes

éHypocreaIes ‘ Sordariomycetes

Leotiomycetes

0.2

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 57408
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.70984e+01 and 1.5339040e-02 respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class in the phylum Ascomycota, respectively.
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GH95 EC3.2.1.51

T. reesei Trire2:58802
T. parareesei g8065
T. longibrachiatum Trilo3:1020683
T. citrinoviride Trici4:55121
T. harzianum Trihal:273717
T. guizhouense S00001_1000
T. virens Trivi2:52642
T. asperellum Trias1:146605
T. atroviride Triat2:83589
Beauveria bassiana XP_008601598
Escovopsis weberi 004569
Colletotrichum gloeosporioides XP_007287524
Aspergillus nidul XP_664277
Pestalotiopsis fici XP_007839178
4822.

XP_001266416
XP_001218390
XP_002383494
Myceliophthora thermophila XP_003662742
Glarea lozoyensis XP_008079947
Talaromyces stipitatus XP_002486578
Aspergillus flavus XP_002372682
Eutypa lata XP_007791934
Colletotrichum gloeosporioides XP_007283360
XP_009654795 o

XP_003004542 Verticillium spp.
XP_007602851 .
XP 007275455 Colletotrichum spp.
Fusarium graminearum XP_011323174
T. harzianum Trihal:477787
T. guizhouense S00012__120
Nectria haematococca XP_003041265
Pestalotiopsis fici XP_007838813
Arthrobotrys oligospora XP_011119423
Dactylellina haptotyla XP_011111721
Talaromyces marneffei XP_002150541
XP_001213314
XP_660710
XP_754362
Penicillium rubens XP_002559337
T. harzianum Trihal:507955
T. guizhouense S00003_152
T. virens Trivi2:62419
T. atroviride Triat2:143403
T. asperellum Trias1:90092
T. reesei Trire2:72488
T. parareesei 93219
T. citrinoviride Trici4:1190925
T. longibrachiatum Trilo3:1380523
phi ap phila XP_007748059
Rasamsonia emersonii XP_013329118
Talaromyces stipitatus XP_002486567
Trametes versicolor XP_008041035
T. harzianum Triha1:497548
T. guizhouense S00010_364
T. virens Trivi2:69649
T. asperellum Trias1:167317
T. atroviride Triat2:219941
T. reesei Trire2:111138
T. parareesei g5017
T. longibrachiatum Trilo3:1332208
T. citrinoviride Trici4:1177596
T. longibrachiatum Trilo3:1342456
T. citrinoviride Trici4:1126261
T. reesei Trire5807
T. parareesei g2277
T. harzianum Trihal:93968
T. guizhouense S00013_103
T. virens Trivi2:67860
T. atroviride Triat2:50230
T. asperellum Trias1:93691
XP_0013975892 pspergillus spp.
XP_001208925
Rasamsonia emersonii XP_013331201
Neofusicoccum parvum XP_007588791
Fusarium gr i um XP_011323111
Aspergillus nidulans XP_681418

XP_007596834 .

XP_007275455 Colletotrichum spp.
Gaeumannomyces graminis XP_009220975

Verticillium dahliae XP_009652857

Eutypa lata XP_007791107

Nectria h. occa XP_003040458
Metarhizium robertsii XP_011410888
Escovopsis weberi 5850

Aspergillus spp.

Aspergillus spp.

Sordariomycetes

<

Eurotiales Eurotiomycetes

Botryosphaeriales
Hypocreales

Dothideomycetes
Sordariomycetes

Eurotiales Eurotiomycetes

Magnaporthales
Glomerellales
Xylariales

Sordariomycetes
Hypocreales

Pestalotiopsis fici XP_007837208 Xylariales
Aspefgil/us ﬂa_vus XP_002372529 Eurotiales | Eurotiomycetes
Sclerotinia sclerotiorum XP_001587542 Helotiales | Leotiomycetes

Botrytis cinerea XP_001553083
Leptosphaeria maculans XP_003837624

XP_ 003296910

XP_001940477  Fyrenophora spp.
XP_007697733
XP_007684039

0.1

Pleosporales Dothideomycetes

Bipolaris spp.

a

Hypocreales

i Glomerellales
i Eurotiales
i Xylariales

Eurotiales

i Sordariales
i Helotiales

Eurotiales
i Xylariales
i Glomerellales

Glomerellales

Hypocreales

i Xylariales
 Orbiliales

Eurotiales

i Chaetothyriales
Eurotiales

Supporting Information S2 Figure

-L-fucosidase

Sordariomycetes

Eurotiomycetes
Sordariomycetes

Eurotiomycetes

Sordariomycetes
Leotiomycetes
Eurotiomycetes

Sordariomycetes

Orbiliomycetes

Eurotiomycetes

Sordariomycetes

Eurotiomycetes

BASIDIOMYCOTA

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 86762
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.349982E+01 and 4.1706740E-02, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. LGT inferred by Phylogeny and NOTUNG is
shown with a red arrow to the node and the respective donor is marked in red. The bifurcated arrow

indicates duplication as inferred by NOTUNG.
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GH28 EC3.2.1.67,EC3.2.1.171 Exo-polygalacturonase and
rhamnogalacturonase

T. reesei Trire2:112140

T. parareesei g5045

T. longibrachiatum Trilo3:1473611
T. citrinoviride Trici4:1186402

T. harzianum Trihal:486470

T. guizhouense S00018_166 i

T. virens Trivi2:14392 SOIVRHIONYEREES
T. asperellum Trias1:185790

T. atroviride Triat2:87581
Pestalotiopsis fici ETS78459

Rosellinia necatrix GAP87170 Xylariales
Fusarium oxysporum EXL67587 i Hypocreales A
Neosartorya udagawa GAO88623 i Eurotiales Eurotiomycetes
Verticillium dahlia EGY16934 i Glomerellales

Claviceps purpurea CCE27881
T. virens Trivi2:48906
Phaeoacremonium minimum EON99052 i Togniniales
EXF76753 i
EQB58317
Verticillium dahliae EGY19765 H
Nectria haematococca EEU36058 i Hypocreales
Trametes versicolor EIW55046 BASIDIOMYCOTA
T. harzianum Trihal1:541070
T. guizhouense S00001_744
T. virens Trivi2:33554
T. parareesei 9844
T. citrinoviride Trici4:1120958
T. atroviride Triat2:176492
Rasamsonia emersoni KKA25505 i Eurotiales | Eurotiomycetes
T. longibrachiatum Trilo3:1266432
T. citrinoviride Trici4:1127208
T. reesei Trire2:122780
T. parareesei 912519
T. virens Trivi2:127900
T. harzianum Trihal:88799
T. guizhouense S00008_608
T. asperellum Trias1:74014
T. atroviride Triat2:217205
Escovopsis weberi KOS18788
KIK84411 Hypocreales Sordariomycetes
EXV06504 -
EFY92040 Metarhizium spp.
KHN97248
Claviceps purpurea CCE31909
Ustilaginoidea virens GAO18543
Hirsutella minnesotensis K1277201
Tolypocladium ophioglossoides KND87417
Beauveria bassiana EJP61569
Torrubiella hemipterigena CEJ91759
Stachybotrys chartarum KFA70711

Hypocreales

Sordariomycetes

Colletotrichum spp. lomeraliaies

Sordariomycetes

—— Gymnopus luxurians KIK64270 BASIDIOMYCOTA
L Oidiodendron maius KINO8939 | Leotiomycetes
Botrytis cinerea EMR88475 i Helotiales
Neofusicoccum parvum EOD49415 i Botryosphaeriales | Dothideomycetes

0.1

Phylogram based on Dayhoff amino acid substitution model using an alighment containing 22626
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.046359E+01 and 3.3770210E-02, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny and
NOTUNG is shown with a red arrow to the node and the respective donor is marked in red.
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GH28 EC3.2.1.15 Polygalacturonase

T. harzianum Trihal:525077
T. virens Trivi2:51095
{T. atroviride Triat2:83873

T. asperellum Trias1:204961
<E§T. reesei Trire2:103049

(EPT. guizhouense S00008_85

T. parareesei g12469

T. longibrachiatum Trilo3:1358539
—T. citrinoviride Trici4:1130809
Rosellinia necatrix GAP89484
O Oidiodendron maius KIM95177

Talaromyeces stipitatus EED22465
Penicillium brasilianum CEJ60974
Talaromyces islandicus CRG91946

CCT74930
EWG48781 )
EWYS83335 Fusarium spp.
EKJ73860
EEU41575

T. asperellum Trias1:15157
> T. atroviride Triat2:28947
L T. virens Trivi2:192705
Diaporthe ampelina KKY31846

ALC76136  neosartorya spp.

Hypocreales

i Xylariales

Pestalotiopsis fici ETS81683  Xylariales

Eurotiales

Hypocreales

8

i Diaporthales

Eurotiales

_EAspergillus fumigatus KMK55028
GA089405

0.1

Sordariomycetes

Leotiomycetes
Sordariomycetes

Eurotiomycetes

Sordariomycetes

Eurotiomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 10611
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.800150E+00 and 8.0533830E-03, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny and
NOTUNG is shown with a red arrow to the node and the respective donor is marked in red.
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GH28 EC3.2.1.- Exo-xylogalacturan
hydrolase

T. parareesei g4140

T. reesei Trire2:108577

T. longibrachiatum Trilo3:1461496

T. citrinoviride Trici4:1165967

T. atroviride Triat2:38139

T. asperellum Trias1:171354 Sordariomycetes

Escovopsis weberi 6180

T. guizhouense S00005_149

T. harzianum Trihal:77977

T. virens Trivi2:124605

Pestalotiopsis fici ETS78436 | Xylariales
Pseudogymnoascus pannorum KFY29502 Leotiomycetes

T. harzianum Trihal:551823

T. guizhouense S00012_4

| Talaromyces celluloticus GAM43200 | Eurotiales | Eurotiomycetes

Nectria haematococca EEU41539 ! Hypocreales

EEY23044 Verticilli
ﬁEGYli erticillium spp.

el

Sordariomycetes

Glomerellales

EQB49156
ELA33651
T. harzianum Trihal:75047 Sordariomycetes
T. guizhouense S000012_121
KLO78912 . Hypocreales
EXL51791 Fusarium spp.
Nectria haematococca EEU42168
Phaeoacremonium minimum EO001314 | Togniniales
Pseudogymnoascus pannorum KFZ20571 Leotiomycetes

0.1

Colletotrichum spp.

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 21349
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.138844E+01 and 8.8116490E-02, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny and
NOTUNG is shown with a red arrow to the node and the respective donor is marked in red. The
bifurcated arrow indicates duplication as inferred by NOTUNG.
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EC3.2.1.40

T. parareesei g9690
T. reesei Trire2:58887

T. citrinoviride Trici4:1121408
T. longibrachiatum Trilo3:1368388

T. harzianum Trihal:546580

. guizhouense S00001_931

. virens Trivi2:192768

. asperellum Trias1:82242

. atroviride Triat2:43821
To/ypoc/ad/um ophioglossoides KND89181
Torrubiella hemipterigena CEJ94030

Acremonium chrysogenum KFH41889

Hypocreales

s I

a-L-rhamnosidase

Sordariomycetes

_EOph/ostom

N

Gaeumannomyces graminis EJT81050
_E[Magnaporthiopsis poae KLU89092
Magnaporthe oryzae ELQ63186
Sclerotinia sclerotiorum EDO02065
[ FBotrytis cinerea EMR85281
Oidiodendron maius KIM97618
Sporothrix schenckii KIR89903

Diaporthe ampelina KKY35077
Pestalotiopsis fici ETS83722

T. harzianum Trihal:99295
T. guizhouense S00011_27
T. asperellum Trias1:41614 |
T. virens Trivi2:53342
Cladophialophora psammophila EXJ68462 Chaetothyriales

Penicillium expansum KGO55347 :
\ K1J29831 i
CAK38995 Aspergillus spp.

Magnaporthales

Helotiales
2 Leotiomycetes

a piceae EPE04277 Ophiostomatales
Diaporthales

Xylariales Sordariomycetes

T. asperellum Trias1:26963
T. atroviride Triat2:220087
Oidiodendron maius KINO8706 | Leotiomycetes
Sporothrix schenckii KJR87609 i Ophiostomatales | Sordariomycetes
Exophiala aquamarina KEF55031: Chaetothyriales | Eurotiomycetes
Torrubiella hemipterigena CEJ81537 iHypocreales | Sordariomycetes
Sphaerulina musiva EMF13362 | Capnodiales | Dothideomycetes
Exophiala xenobiotica KIW58412: Chaetothyriales | Eurotiomycetes

i Hypocreales

Hypocreales Sordariomycetes

Eurotiomycetes

CBF88938

Pseudogymnoascus pannorum KFZ10255
Penicillium brasiliensis CEJ6278 L Eurotiales | Eurotiomycetes

T. atrovmde

Thielavio, ctulata KKA27604
‘Myceliophthora thermophila AEO55772
Chaetomium globosum EAQ90053

T. harzianum Trihal:501445! Hypocreales
Triat2:268956
{Microascales

Sordanales

Magnaporthiopsis poae KLU85839 iMagnaporthales
T. asperellum Trias1:83956 :Hypocreales
Neurospora crassa KHE78718 Sordariales
Pestalotiopsis fici ETS77973
EWG1d68 Fusarium spp
EXL71330 '
b Stachybotrys chlorohalonata KFA69610
CCF32774
ELA29774
—T. virens Trivi2:68030 | Hypocreales
'— Bipolaris oryzae EUC43588} Pleosporales

iXylariales

Hypocreales

Colletotrichum spp. §Glomerellales

0.5

Sordariomycetes

| Dothideomycetes

Phylogram based on Dayhoff amino acid substitution model using an alighment containing 62700
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.058915E+01 and 1.4302340E-02, respectively. Clades with Posterior
probabilities less than 95% are collapsed. Dashed vertical bars and non-dashed vertical bars represents
the taxonomic order and taxonomic class. LGT inferred by Phylogeny and NOTUNG is shown with a red
arrow to the node and the respective donor is marked in red. The bifurcated arrow indicates

duplication as inferred by NOTUNG.
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PL1 EC4.2.2.2

T. atroviride Triat2:161137
T. asperellum Trias1:40836
Escovopsis weberi KOS20949
Asperygillus ochraceoroseus KKK18059
| H Aspergillus rambellii KKK21646
\ Talaromyces verruculosus KUL85713
ET. cellulolyticus GAM37782
Gymnopus luxurians KIK69118
Valsa mali KUI53467
‘(EE: Diaporthe ampelina KKY39299
Pseudogymnoascus sp. KFX93768
Actinospica robiniae WP_051451021

{-Iamadaea tsunoensis WP_051367200

Massilia sp. WP_056440735

0.1

Supporting Information S2 Figure

Pectate lyase

Hypocreales | Sordariomycetes

Eurotiales Eurotiomycetes

BASIDIOMYCOTA

Diaporthales | Sordariomycetes

BACTERIA

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 4858
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.165486E+00 and 7.1493260E-03, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed

vertical bars represents the taxonomic order and taxonomic class.
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GH35 EC3.2.1.23 3-galactosidase

T. guizhouense S00011_475
T. harzianum Trihal:222278
T. virens Trivi2:42143
T. asperellum Trias1:51088
T. atroviride Triat2:52125
T. parareesei g12841

T.reesei Trire2:80240
T. longibrachiatum Trilo3:1449314
— T. citrinoviride Trici4:1193787

EBeauveria bassiana KGQ07343
OAA43330
XP_006668544 Cordyceps spp.
] OAA75382
XP_009256764
EYB32127
EWG50980
EGU78733
Nectria haematococca XP_003041572
KID60336
EXV02098 Metarhizium spp.
XP_014580341
Claviceps purpurea CCE33545
Ustilaginoidea virens KDB14079
Ophiocordyceps unilateralis KOM20234
+—_KFA71227

KFA63712
Colletotrichum

graminicola XP_008090779

Fusarium spp.

Stachybotrys spp.

0.06

*All species fall under taxonomic class Sordariomycetes and taxonomic order Hypocreales, except Colletotrichum graminicola which is from order
Glomerellales

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 24794
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 3.587438E+00 and 4.1878620E-03, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class.
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GH79 EC3.2.1.31

T. reesei Trire2:106575
T. parareesei 913247
T. longibrachiatum Trilo3:1420839
T. citrinoviride Trici4:1186775
T. guizhouense S00005_592
T. harzianum Trihal:3216
T. virens Trivi2:77255
T. asperellum Trias1:191352
T. atroviride Triat2:146878
Oidiodendron maius KIN02395
CEJ)57332
EPS27008
Byssochlamys spectabilis GAD97470
Rasamsonia emersonii KKA19896
Capronia semiimmersa KIW67341
XP_008728874
XP_007758395
KIX95565
KIW85530
Rhinocladiella mackenziei KIX02569
Capronia epimyces XP_007735465
Exophiala mesophila KIV90003
T. citrinoviride Trici4:1197794
T. longibrachiatum Trilo3:1434758
T. reesei Trire2:71394
T. parareesei g2410
T. guizhouense S00004_791
T. harzianum Trihal:15655
T. virens Trivi2:71604
T. atroviride Triat2:214230
T. asperellum Trias1:67425
Torrubiella hemipterigena CEJ89338
Escovopsis weberi 3337
T. reesei Trire2:73005
T. parareesei g9688
T. longibrachiatum Trilo3:1347166
T. citrinoviride Trici4:1121571
T. guizhouense S00001_929
T. harzianum Trihal:127900
T. virens Trivi2:48997
T. asperellum Trias1:49498
T. atroviride Triat2:43063
Oidiodendron maius KIN02751
T. reesei Trire2:72568
T. longibrachiatum Trilo3:1457633
T. citrinoviride Trici4:1168165
T. guizhouense S00019_167
T. harzianum Trihal:495533
T. virens Trivi2:112103
T. atroviride Triat2:161139
T. asperellum Trias1:454421
Scedosporium apiospermum KEZ42093
Exophiala sideris KIV79657
Byssochlamys spectabilis GAD99181
Oidiodendron maius KIM95348
Moniliophthora roreri XP_007855932

Penicillium spp.

Cladophialophora spp.

Fonsecaea spp.

0.1
Phylogram based on Dayhoff amino acid substitution model using an alignment containing 34664

characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.069127E+01 and 2.7815940E-02, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed
vertical bars represents the taxonomic order and taxonomic class.

Supporting Information S2 Figure

B-(4-O-methyl)-
glucuronidase

Sordariomycetes

Leotiomycetes

Eurotiales

Eurotiomycetes

Chaetothyriales

Sordariomycetes
Hypocreales

Leotiomycetes

Sordariomycetes

i Microascales
i Chaetothyriales

i Eurotiomycetes
i Eurotiales 4

BASIDOMYCOTA

vertical bars and non-dashed
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GH88 EC3.2.1 A-4,5-unsaturated B-
glucuronyl hydrolase

KIL89321

EXA41620  Fysarium spp.
CCT70691 <
XP_003040699 Hypocreales Sordariomycetes
T. atroviride Triat2:28509

Stachybotrys chartarum KFA80956
Botrytis cinerea CCD48264 i Helotiales Leotiomycetes
Pestalotiopsis fici XP_007830872 i Xylariales
Diaporthe ampelina KKY35461 i Diaportales
EQB43544

ENH86994  cojjetotrichum spp.
XP_007599804 Glomerellales
XXPP_—0000390605023%620 Verticillium spp.
Eutypa lata XP_007790679 i Xylariales
T. harzianum Triha1:10271

T. guizh S00020_61

T. virens Trivi2:224428

Pseudogymnoascus pannorum KFZ17289 :

Glarea lozoyensis XP_008078214 i Helotiales Leotiomycetes
KNG89934
KIK63991
XP_002381595
XP_0018255982
Talaromyces cellulolyticus GAM39963
Oidiodendron maius KIM98404 Leotiomycetes
KEY76315

XP_0012655204 ill .
GA090055 Spergiiius spp
ﬁ?}fgggf Penicillium spp. Eurotiales Eurotiomycetes
Talaromyces islandicus CRG91718

XP_001388574 p
GAA91827 Aspergillus spp.

T. virens Trivi2:163488
ﬂ T. harzianum Triha1:101994
Torrubiella hemipterigena CEJ83101

T. virens Trivi2:34630
T. harzianum Trihal1:541035 Hypocreales Sordariomycetes
T. guizhouense S00001_729
T. atroviride Triat2:54915
T. asperellum Trias1:154058
Escovopsis weberi 1404
Rasamsonia emersonii KKA20204 i Eurotiales | Eurotiomycetes
Pseudogymnoascus pannorum KFY76305 :
Oidiodendron maius KIM99057 Leotiomycetes
'%'g%gg%ll Sporothrix spp. Ophiostomatales | Sordariomycetes
Penicillium brasilianum CE]54958 ¢ Eurotiales | Eurotiomycetes

XP_009656459 ;

Sordariomycetes

Aspergillus spp. Eurotiales Eurotiomycetes

—© XP_003007089 Verticillium spp. Hypocreales
Stachybotrys chartarum KFA72795 i Hypocreales
Colletotrichum gloeosporioides EQB43991 i Glomerellales Sordariomycetes
Fusarium fujikuroi CCT75108
Acremonium chrysogenum KFH42490 Hypocreales
Nectria haematococca XP_003045005
Talaromyces cellulolyticus GAM37400 i Eurotiales | Eurotiomycetes
Pseudogymnoascus pannorum KFY44785 | Leotiomycetes
Aspergillus fumigatus KMK56112 ¢ Eurotiales | Eurotiomycetes
XET\I?-IOJ;’GQ:BSZS Colletotrichum spp. Glomerellales Sordariomycetes
Aureobasidium namibiae KEQ68397 i Dothideales | Dothideomycetes
KIK74724
}511895251525 Metarhizium spp. ]
KID84468 Hypocreales Sordariomycetes
Cordyceps militaris XP_006673182
Metarhizium guizhouense KID81440
Aspergillus nomius KNG89014 iEurotiales | Eurotiomycetes
Pyrenophora teres XP003302993
EMD93537
E(SN%%;%%S'SB Bipolaris spp. Pleosporales Dothideomycetes

XP_007714644
XP_007688993

o1
Phylogram based on Dayhoff amino acid substitution model using an alignment containing 9984

characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.334795E+00 and 6.8740380E-03, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny and
NOTUNG is shown with a red arrow to the node and the respective donor is marked in red.
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GH105 EC3.2.1.172 Unsaturated rhamnogalacturonyl

hydrolase

T. reesei Trire2:57179

T. parareesei g11070

T. longibrachiatum Trilo3:3135671
T. citrinoviride Trici4:452631

T. harzianum Trihal:520548
T. guizhouense T37_11507

T.virens Trivi2:59912 Hypocreales

4(#_7 T. asperellum Trias1:154479
> T. atroviride Triat2:81365

XP_014575808

XP_014548162 -
Metarhizium spp.
XP_007821234

KJK80202

_ﬁEutypa lata XP_007793765
Pestalotiopsis fici XP_007837230 Xylariales

Rosellinia necatrix GAP90220

XP_011315776 )

EGUS8990 Fusarium spp.
Nectria haematococca XP_003051064
Neonectria ditissima KPM33895
Acremonium chrysogenum KFH45599
Stachybotrys chlorohalonata KFA69520

Hypocreales

XP_008096584 )
—<£ Colletotrichum spp. Glomerellales
EQB46344

EGO53007
Neurospora spp.
XP_965427 Sordariales
Sordaria macrospora XP_003351008
Phaeoacremonium minimum XP_007913302 | Togniniales

0.1

*All species fall under taxonomic class Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 10752
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.390426E+00 and 7.1870230E-03, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class.
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GH121 EC3.2.1.- B-L-arabinobiosidase

T. harzianum Triha1:9084

T. guizhouense S00015_180

—O Hypocreales
T. asperellum Trias1:32093
—O T. atroviride Triat2:54103
Sordariomycetes
XP_960132
O Neurospora spp. Sordarialaes
XP_009854001
O Fusarium graminearum XP_011327496
Beauveria bassiana XP_008595989 Hypocreales
—O
Cordyceps militaris XP_006668393
Glarea lozoyensis XP_008083366 iHelotiales | Leotiomycetes
—O
Pseudocercospora fijiensis XP_007922356 iCapnodiales
—O0
Dothideomycetes
Neofusicoccum parvum XP_007581392 {Botryosphaeriales
0.2

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 10932
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 3.748802e+000 and 8.399156e-003, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class in the phylum Ascomycota
respectively.
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B-L-arabinofuranosidase Clade A

Sordariomycetes

| Dothideomycetes

| Dothideomycetes

Eurotiomycetes

| Sordariomycetes
Eurotiomycetes

| Leotiomycetes
Eurotiomycetes

| Leotiomycetes
| Eurotiomycetes
| Dothideomycetes
| Eurotiomycetes

| Sordariomycetes
| Eurotiomycetes

Eurotiomycetes

Sordariomycetes

| Eurotiomycetes

| Eurotiomycetes
Leotiomycetes

|Dothideomycetes
Eurotiomycetes

Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alighment containing 56140
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 1.939592e+001 and 3.952966e-002, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed

vertical bars represents the taxonomic order and taxonomic

class.
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B-L-arabinofuranosidase Clade B
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( i Sporothrix spp. Ophiostomatales
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@ Talaromyces spp. Eurotiales Eurotiomycetes
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KG046453
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Oidiodendron maius KIN00367
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Phylogram based on Dayhoff amino acid substitution model using an alignment containing 27680
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Clades with
Posterior probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-
dashed vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny
and NOTUNG is shown with a red arrow to the node and the respective donor is marked in red.
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Phylogram based on Dayhoff amino acid substitution model using an alignment containing 129950
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 5.586972E+01 and 2.1853650E-01, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class.
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Swollenin

T. longibrachiatum Trilo3:1376720
T. citrinoviride Trici4:1123591
T. parareesei g2111
T. reesei Trire2:123992
T. guizhouense S00010_549
T. harzianum Triha1:484109
T. virens Trivi2:49838
T. asperellum Trias1:57959
T. atroviride Triat2:80187
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Fragaria vesca XP_4306959 GREEN PLANTS
Glycine soja KHM99416

Cicer arietinum XP_4514103
Acanthamoeba castellanii ELR15669 | Amebozoa

Phylogram based on Dayhoff amino acid substitution model using an alighnment containing 12144
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 7.653121E+00 and 4.9981080E-02, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class. LGT inferred by Phylogeny and
NOTUNG is shown with a red arrow to the node and the respective donor is marked in red.
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Phylogram based on Dayhoff amino acid substitution model using an alignment containing 18753
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 5.781707E+00 and 2.0201740E-02, respectively. Clades with Posterior
probabilities less than 95% are marked with circular nodes. Dashed vertical bars and non-dashed
vertical bars represents the taxonomic order and taxonomic class.
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T. guizhouense S00003_953

T.harzianum Trihal:513793
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*All species fall under taxonomic class Sordariomycetes

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 5910
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 8.181301E+00 and 5.4077250E-02, respectively. Posterior probabilities more
than 95% are marked with circular nodes. Dashed vertical bars represents the taxonomic order.
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*All species fall under taxonomic class Sordariomycetes and taxonomic order Hypocreales

Phylogram based on Dayhoff amino acid substitution model using an alignment containing 12155
characters. Bayesian analysis was run for 1 million mcmc generations and a strict consensus tree was
obtained by summarizing 7500 trees, after burning first 25% of obtained 10,000 trees. Mean tree
length and variance are 2.543828E+00 and 9.7324330E-03, respectively. Posterior probabilities more
than 95% are marked with circular nodes.
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