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5._Crpa97903_Cryphonectria_parasitica
5._NCU09738_Neurospora_crassa
5._Pa_6_2860_Podospora_anserina

% 5._Trat34916_Tri atoviride
5._Tire77767_Trichoderma_reesei
5._Trat147509_Trichoderma_atoviride

5._VDAG_04163_Verticillium_dahliae
[T00° ucor_ci i

- L% 5._RO3G_16101_Rhizopus_oryzae

53 58 I 5._Spro9935_Sporobolomyces_roseus

89 .5._CNAG_01542_Cryptococcus_neoformans

5._CC1G_00658_Coprinus_cinereus
5._Labi181264_Laccaria_bicolor
6833 commune
5._Phch140431_Phanerochaete_chrysosporium
5._Popl120022_Postia_placenta
_pombe

5. 63054461 _

fijiensis

5
5._50543326_Yarrowia_lipolytic
59 5._Kluyveromyces lactis_[XP_454141.1]
79 83 5._Lachancea thermotolerans_[XP_002551618.1]
5._Zygosaccharomyces rouxii_[XP_002497140.1]

5._C19_1461_Candida_albicans_SC5314
5._Candida tropicalis MYA-3404_[XP_002546939.1]
.5._Pist34838_Pichia_stipitis
5._Lodderomyoces elongisporus NRRL YB-4239_[XP_001528608.1]
5._Pichia guilliermondii ATCC 6260_[EDK40841.2]
5._50405537_Debaryomydes_hanseni
5._Clavispora lusitaniae ATCC 42720_[XP_002616029.1]
by

83

L—— Ralstonia eutropha H16_[YP_725771.1]

XanA

00 - Ralstonia eutropha JMP134_[YP_293521.1]

utative taurine _[YP_001237505.1]

sp TPSY_[YP_002551991.1]
21
73 5

junii SH205_[ZP_06066452.1]
YP_1032

Gordonia

100

61 i 5
\—\57—m— gt
2 Streptomyces sp ACTE_[ZP_06271905.1]

subsp laumondii TTO1_[NP_928338.1]

1

_103265.1]
SM 43247_[YP_003272551.1]

litoralis HTCC2594_[YP_458158.1]

2_[ZP_05068539.1]

avermitilis MA-4680_[NP_824171.1]

sp RCC299_[XP_002502918.1]

Bordetella

RB50_[NP_887599.1]

putative alpha KG dependent 2_[YP_553181.1]
Iph
!

2_[NP_880388.1]

:_[NP_792423.1]

Frankia sp EAN1pec_[YP_001504833.1]

Taurine i i TauD_[XP_001031478.1]

Taurine TauD_[XP_001031478.1]

TAC125_[YP_340645.1]

rfoe—— Frankia sp Eultc_[ZP_06239536.1]
L= Frankia sp EAN1pec_[YP_001508006.1]

Frankia sp EAN1pec_[YP_001504880.1]
_Frankia_sp_EAN1pec
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Outgroup

13471828_Mesorhizobium_loti_ MAFF303099

30 170736361_Burkholderia_cenocepacia_MC0-3
38 86157172_Anaeromyxobacter_dehalogenans_2CP-C
162451522_Sorangium_cellulosum_So_ce_56

Myfi31107_Mycosphaerella_fijiensis

148262103_Geobacter_uraniireducens_Rf4
163852562_Methylobacterium_extorquens_PA1
108759002_Myxococcus_xanthus_DK_1622
114326762_Granulibacter_bethesdensis_CGDNIH
83814602_Salinibacter_ruber_DSM_13855
Trat34322_Trichodermaeatovirid
Myfi57868_Mycosphaerella_fijiensi
Neha52268_Nectria_haematococca
MGG_00270_Magnaporthe_grisea
AFL04557_Aspergillus_flavus
Asni190222_Aspergillus_niger
96 NFIA107930_Neosartorya_fischeri
Afu4g08240_Aspergillus_fumigatus
ACLA047590_Aspergillus_clavatus
L |46 33 AFL08559_Aspergillus_flavus
90 Pa_5_10420_Podosporaaanserin
NCU09285_Neurospora_crassa

Crpa103641_Cryphonectriaaparasitic
FGSG_00236_Fusarium_graminearum
SS1G_08348_Sclerotinia_sclerotiorum
BC1G_03072_Botrytis_cinerea
BC1G_15502_Botrytis_cinerea
— 11 SNU08513_Stagonospora_nodorum

— 20 79 AB00496_Alternaria_brassicicola

22 61 PTRG_09024_Pyrenophora_tritici-repentis
Cohe116137_Cochliobolus_heterostrophus
Mygr105735_Mycosphaerella_graminicola

93

30 FOXG_02354_Fusarium_oxysporum
Trvi56510_Trichoderma_virens
Trre22271_Trichoderma_reesei
PN 700 HCAG_02952_Histoplasma_capsulatum
BDBG_08446_Blastomyces_dermatitidis
%5 BDBG_01442_Blastomyces_dermatitidis
Trre23292_Trichoderma_reesei
L 13 87199881_Novosphingobium_aromaticivorans_DSM_12444
19111913_Schizosaccharomyces_pombe

UMO01885_Ustilago_maydis
Scco16740_Schizophyllum_commune

Labi318806_Laccaria_bicolor
CC1G_01609_Coprinus_cinereus
CC1G_01618_Coprinus_cinereus
Phch5793_Phanerochaete_chrysosporium
Popl107382_Postia_placenta
Popl105379_Postia_placenta
Nagr73866_Naegleriai gruber
Nagr51101_Naegleriai gruber
Nagr56126_Naegleriai gruber
700 .5._FOXG_01243_Fusarium_oxysporum
.5._Neha36808_Nectria_haematococca
.5._ATEG_08132_Aspergillus_terreus

.5._ACLA094300_Aspergillus_clavatus
.5._Afu2g00970_Aspergillus_fumigatus
.5._NFIA033280_Neosartorya_fischeri
.5._A701000350_Aspergillus_oryzae

.5._AN7636_Aspergillus_nidulans
.5._FGSG_01630_Fusarium_graminearum
.5._Mygr65978_Mycosphaerella_graminicola
.5._Myfi55784_Mycosphaerella_fijiensis
.5._SS1G_08952_Sclerotinia_sclerotiorum
.5._Pa_5_120_Podospora_anserina
.5._NCU06303_Neurospora_crassa
.5._Crpa99156_Cryphonectria_parasitica
.5._MGG_07773_Magnaporthe_grisea
.5._Cohe108192_Cochliobolus_heterostrophus
.5._AB04779_Alternaria_brassicicola
.5._PTRG_01705_Pyrenophora_tritici-repentis
.5._SNU14424_Stagonospora_nodorum
—— 18 ——  Phra71649_Phytophthora_ramorum
96 %4 Phca123395_Phytophthora_capsici
48 Phrag80182_Phytophthora_ramorum
700 Phso143999_Phytophthora_sojae
Phca30421_Phytophthora_capsici
.5._FOXG_07385_Fusarium_oxysporum
.5._Neha37345_Nectria_haematococca
.5._Asni205355_Aspergillus_niger
.5._XP_002569137_Penicillium_chrysogenum
.5._Asni142020_Aspergillus_niger
.5._Trat50730_Trichoderma_atoviride
.5._Trvi52718_Trichoderma_virens
.5._50405399_Debaryomyces_hansenii
.5._Trat34965_Trichoderma_atoviride
.5._Muci33912_Mucor_circinelloides

@ 100 .5._Muci74131_Mucor_circinelloides
.5._CHG04995_Chaetomium_globosum

i 99 E 00 .5._Pa_5_1120_Podospora_anserina

100 .5._VDAG_07197_Verticillium_dahliae
| |:1 0.&.7MGYG707943,Microsporum,gypseum

.5._TEQG_02791_Trichophyton_equinum
39 Spro4429_Sporobolomyces_roseus
NODE_77366_Hyphochytrium
0 700 A001000566_Aspergillus_oryzae
L NFIA040500_Neosartorya_fischera

" 91778675_Burkholderia_xenovorans_LB400

_E' 26 86159945_Anaeromyxobacter_dehalogenans_2CP-C
13476772_Mesorhizobium_loti_ MAFF303099
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94972247_Deinococcus_geothermalis_DSM_11300

Arthrobacter chlorophenolicus A6_[YP_002486542.1]
100 Corynebacterium glutamicum ATCC 13032_[NP_600123.1]

90 Rhodococcus jostii RHA1_[YP_703864.1]

100 89 L Rhodococcus opacus B4_[YP_002780965.1]

16081050_Bacillus_subtilis_subsp_subtilis_str_168

54 . Spirosoma linguale DSM 74_[ZP_04489919.1]
Spirosoma linguale DSM 74_[ZP_04487898.1]

1._Myfig89095_Mycosphaerella_fijiensis

100
g B
96 '
100

1._BC1G_01481_Botrytis_cinerea

100 .1._Crpa38102_Cryphonectria_parasitica

L 1. Asni191 468_Aspergillus_niger

100 Phra72257_Phytophthora_ramorum
4[[ Phca18391_Phytophthora_capsici

70 L Phso139597_Phytophthora_sojae

.1._AN6772_Aspergillus_nidulans
.1._AFL08107_Aspergillus_flavus
.1._Asni36394_Aspergillus_niger
.1._ quercetin 2_[ABV24349.1]
.1._Penicillium chrysogenum isconsin 54-1255_[XP_002561483.1]
.1._Cohe104702_Cochliobolus_heterostrophus
48 .1._SS1G_11412_Sclerotinia_sclerotiorum

45

100 5

100
.1._BC1G_08856_Botrytis_cinerea

.1._Myfi65382_Mycosphaerella_fijiensis
1._A003001534_Aspergillus_oryzae

4@@ .1._Trre54761_Trichoderma_reesei ]
- .1._Trvi31141_Trichoderma_virens - Fungl
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FGSG_12585_Fusarium_graminearum

96

44

72

— 54

100 VDBG_03500_Verticillium_albo-atrum m - Fungi
.1._Myfi40788_Mycosphaerella_fijiensis
1._BC1G_13407_Botrytis_cinerea
100 91 i .1._MGG_12880_Magnaporthe_grisea - Oomycetes

E 1._AFL03939_Aspergillus_flavus

PITG_19561_Phytophthora_infestans . .

100 [T "Phso127729. Phytophthora. sojae O Support for with Fungi
96 Phso144622_Phytophthora_sojae

l—@ Phra73895_Phytophthora_ramorum D SUPPOI’T for within Fungi
Philodina roseola_[ACD54790.1]

100 Nagr73456_Naegleria_gruberi

CHG06672_Chaetomium_globosum Fig ’I 7
P N

Trvi68030_Trichoderma_virens

73

Neha106099_Nectria_haematococca
FOXG_10159_Fusarium_oxysporum
FVEG08355_Fusarium_verticillioides
FGSG_04743_Fusarium_graminearum
BC1G_07101 ,Bo!ry!\s,cinerea
69  — Asni17671B,Asperg|IIus niger
100 AFL07340_ illus_flavus
|_| 56 70E NFIA004560_Neosartorya_ifischer
Afu3g02880_Aspergillus_fumigatus
100 ATEG,OSOBQ,AspergiIIusJerreus
[f00 - re58887_Trichoderma_reesei
Tra143821 _Trichoderma_atoviride
Trat11817_Tri _atoviride
Cohe45960_Cochliobolus_heterostrophus
VDAG_07955_Verticillium_dahliae
AN10277_Aspergillus_nidulans
SS1G_13501_Sclerotinia_sclerotiorum
Afu1g06130_Aspergillus_fumigatus
ATEG_03018_Aspergillus_terreus
58 Asni170172_Aspergillus_niger
57 100 A003001291_Aspergilluseoryza
82 7oJF1A022970_Neosartorya ifischer
Afu1g01660_Aspergillus_fumigatus
9 Crpa90219_Cryphonectria_parasitica
Crpa64851_Cryphonectria_parasitica
Myfi43770_Mycosphaerella_fijiensis
Cohe110857_Cochliobolus_heterostrophus
100 L—1{69 PTRG_05955_Pyrenophora_tritici-repentis
42 SNU10370_! _nodorum
Crpa52455_Cryphonectria_parasitica
700 Popl51992_Postia_placenta
93 Popl52078_Postia_placenta
100 Scco59132_Schizophyllum_commune
Scco41341_Schizophyllum_commune
700 i aurantiaca D4/3-1_[ZP_01461681.1]
Catenulispora acidiphila
1]

75 Burkholderia ambifaria MC40-6_[YP_001807923.

4'—‘: 116688192_Burkholderia_cenocepacia_HI2424

Catenulispora acidiphila DSM 44928

Thalassiosira pseudonana CCMP1335_[XP_002297169.1]
Pediococcus acidilactici 7_4_[ZP_06196645.1]
Ruminococcus obeum ATCC 29174 _[ZP_01964696.1]
conserved hypothetical protein [Enterococcus faecium 1_[ZP_05660616.1]
Paenibacillus sp JDR-2_[YP_003012390.1]
Pedobacter heparinus DSM 2366_[YP_003093034.1]
Chitinophaga pinensis DSM 2588_[YP_003122417.1]
Flavobacterium johnsoniae U101_[YP_001196432.1]
Bacteroides coprocola DSM 17136_[ZP_03011443.1]
Bacteroides eggerthii DSM 20697_[ZP_03457857.1]
5 Bacteroides thetaiotaomicron VPI-5482_[NP_809914.1]
Bacteroides dorei DSM 17855_[ZP_03302772.1]

Clostridium methylpentosum DSM 5476_[ZP_03708185.1]

llis vadensis ATCC BAA-548_[ZP_06243072.1]

I 100 99 Rhodoplrellu\a baltica SH 1_[NP_864051.1]
% po bacterium TAV2_[ZP_03727960.1]
700 F'edobacler heparinus DSM 2366_[YP_003094227.1]
Py sp BAL39_[ZP_01881837.1]

re@acteroides eggerthii DSM 20697_[ZP_03457854.1]

Opitutaceae bacterium TAV2_[ZP_03724287.1]

oo Bacteroides capillosus ATCC 29799_[ZP_02034625.1]

| L———————— Ruminococcus gnavus ATCC 29149_[ZP_02041040.1]
Slreptomyces scabiei 8722_[CBG75597.1]

radiotolerans SRS30216_[YP_0p1359873.1

55 99
69 [73 Be- ia cavernae DSM 12333_[YP_002883624.1]
O Frankia sp EAN1pec_[YP_001504801.1]
55 Kribbella flavida DSM 17836_{ZP_03862616.1]

Arthrobacter chlorophenolicus A6_[YP_002486523.1]

100

E— ('] us jostii RHA1_[YP_703860.1]
00 ides intestinalis DSM 17393 [ZP 03012486.1]
L Bacteroides sp D1_[ZP_04546142.1]
Opitutaceae bacterium TAV2_[ZP_03725725.1]
66, 00 Chloroflexus aggregans DSM 9485_[YP_002461907.1]
163849101 _Ct us_aurantiacus_J—10—f

r Algoriphagus sp PR1_[ZP_01717450.1]
100 ii DSM 13941_[YP_001431054.1]

54 Opitutus terrae PB90-1_[YP_001820591.1]
42 700 Chitinophaga pinensis DSM 2588_[YP_003125641.1]
Robiginitalea biformata HTCC2501_[YP_003196403.1]
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PABG06527_Paracoccidioides_brasiliensis
1._MCYG_06774_Microsporum_canis

—
100 75 1100 _ 4 “\GYG_03858_Microsporum_gypseum

BDBG_08531_Blastomyces_dermatitidis
1._HCAG_03025_Histoplasma_capsulatum

3 1._SNU09892_Stagonospora_nodorum
73 "TRG_10696_Pyrenophora_tritici-repentis
56 e 1._Cohe113940_Cochliobolus_heterostrophus
1._AB00890_Alternaria_brassicicola

100 53, Phra74844_Phytophthora_ramorum

Phra74887. ramorum
Phca69598_Phytophthora_capsic
PITG_04624_Phytophthora_infestans
PITG_21468_Phytophthora_infestans
p— Phy\ophmora ramorum

90

100

5._AFL01512_Aspergilluss flavu
5._Asni177169_Aspergillus_niger

63 %
5 -5._NFIA016650_Neosartorya ifischer
100 5._ACLA026480_Aspergillus_clavatus
5._Crpa15980_Cryphonectria_parasitica
56 5._Myfi45825_Mycosphaerella_fijiensis
74

45 1007— '5._ACLA077800_ Aspergilius_clavatus
L_{— 5-NFIA014250_Neosartorya fischer
80— .5._Afu1g11330_Aspergillus_fumigatus

5._Pa_1_22160_Podospora_anserina
.5._VDAG_08282_Verticillumedahlia
5._FOXG_16906_Fusarium_oxysporum
5._AB09852_Alternaria_brassicicola
5._PTRG_11454_Pyrenophora_tritici-repentis
5._Cohe113010_Cochliobolus_heterostrophus
5._FGSG_03393_Fusarium_graminearum
52, & FVEG10940_Fusarium verticilloides
'5._FOXG_12377_Fusarium_oxysporum
5._Neha97553_Nectria_haematococca
5._Crpa78912_Cryphonectria_parasitica

94

—1 4

88 .5._CNAG_04753_Cryptococcus_neoformans
5._Trat153146_Trichoderma_atovirida
.5._Trvi72259_Trichoderma_virens
5._Trre62581_Trichoderma_reesei
5._Labi248522_Laccaria_bicolor
_5._Phch7809_Phanerochaete_chrysosporium
5._Scco61623_Schizophyllum_commune
99 S0§.—PopI62164_Postia_placenta
Popl59363_Postia_placenta - Fungi
L 5 Scco61940_Schizophyllum_commune
5._AN8B977_Asp _nidulans
5._MGG_09681_Magnaporthe_grisea -
5._Asni212961_Aspergillus_niger Oomycetes
5 5._Mygra3806 graminicola 3 .
5. My fijiensis O Support for with Fungi
5._SNU12135_Stagonospora_nodorum
SS1G_13841_Sclerotinia_sclerotiorum . .
5._A701000487_Aspergilluseoryza D Support for within Fung|
5._Asni45025_Aspergillus_niger
.5._FVEG03063_Fusarium_verticillioides
5._FOXG_05070_Fusarium_oxysporum F' 'I 8
Emhu446776_Emiliania_huxleyi I g . .
50 p: _| __patens
Phpa63780_| _patens
32477681 _| _baltica_SH_1
H 61 T 56552545_Zymomonas_mobilis_subsp_mobilis_ZM4
76 167644593 Caulobacter sp K31

“ 55 {40 16125474_C: X B15
;{ 42 [ 78049909 X _pv_vesi _str_85-10
100" 66770501_ . is_pv_ is_str_8004

182415988_Opitutus_terrae_PB90-1
110639927_Cytophaga_hutchinsonii_ ATCC_33406

22 14865
qu56742805 Roseiflexus._ castenhclz DSM 13941

93

148243021_Synechococcus_sp_RCC307
113955561 _Synechococcus_sp_CC9311

18 148256 ,sp,BTAn
56697404_Silicibacter_pomeroyi_DSS-3
gI’OUp
152965459_Kineococcus_radiotolerans snsaoz1
23 119962729 _
113868966_Ralstonia_eutropha_H16
157372166_ Serraﬂa prcteamaculans 568
L1s te multocida_subsp_multocida_sir_Pm70
%8 15805308_ R
“24—’—‘97—288685537. _syringae_pv_tomato_str_DC3000
99 66044019_Pseudomonas_syringae_pv_syringae_B728a
5 170729823 _Xylella | fas(ldlosa M12
&) oryzae_pv_oryzae_MAFF_311018
17 170745490 Methy\obaclerlum radlolcleransIJCM 2sa
&) 32472391_| _baltica_SH_1
{80 119898632_Azoarcus_sp_BH72
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EN
+H

I — 66825459 _Dictyostelium_discoideum
1

66826055_Dictyostelium_discoideum

| Outgroup

{ 115468464_Oryza_sativa
Sbi4897598_Sorghum_bicolor

100

Potr785160_Populus_trichocarpa
Potr772216_Populus_trichocarpa

100 15221497_Arabidopsis_thaliana
15233416_Arabidopsis_thaliana
15241474 _Arabidopsis_thaliana

22

ChNC135038_Chlorella_NC64A

100[ Phso143536_Phytophthora_sojae

Phso143531_Phytophthora_sojae

55~ Phca83968_Phytophthora_capsici

7 Hyp709062_Hyaloperonospora_parasitica
Phra81161_Phytophthora_ramorum

80

.4._Mela58493_Melampsora_laricis—populina
.1._AB07340_Alternaria_brassicicola
.1._VDAG_02827_Verticillium_dahliae
.1._Neha82632_Nectria_haematococca
.1._FOXG_03535_Fusarium_oxysporum
74 .1._FGSG_08824_Fusarium_graminearum
Hyp701243_Hyaloperonospora_parasitica
—— Phra80501_Phytophthora_ramorum
100 96) PITG_02935_Phytophthora_infestans
PITG_02930_Phytophthora_infestans
PITG_02928_Phytophthora_infestans
Phso145088_Phytophthora_sojae
8Phso136232_Phytophth0ra_sojae
100' Phso136233_Phytophthora_sojae
Phca120413_Phytophthora_capsici
5Phso1271717F’hytophthorafsojae
Phso132682_Phytophthora_sojae
PITG_06591_Phytophthora_infestans
Phca67592_Phytophthora_capsici
Phra83272_Phytophthora_ramorum

23

.5._UMO05945_Ustilago_maydis
98 99 .5._Myfi43519_Mycosphaerella_fijiensis
.5._A026000115_Aspergillus_oryzae

34

89

97

.5._VDAG_06138_Verticillium_dahliae

37 .5._MGG_05337_Magnaporthe_grisea
99 Eg4 .5._Pa_2_4280_Podospora_anserina
.5._CHG07389_Chaetomium_globosum

71
4@.7CHGOZSSO?Chaetomiumfglobosum
.5._Pa_7_11630_Podospora_anserina
.5._FGSG_10998_Fusarium_graminearum
.5._FVEG11731_Fusarium_verticillioides

.5._Nehad47477_Nectria_haematococca
.5._FVEG11198_Fusarium_verticillioides

100

.5._Crpa74675_Cryphonectria_parasitica

50 .5._PTRG_08332_Pyrenophora_tritici-repentis
4|E—|_— .5._Cohe28883_Cochliobolus_heterostrophus
26 .5._SNU08044_Stagonospora_nodorum

.5._MGG_09717_Magnaporthe_grisea
100 [ .5._PTRG_04015_Pyrenophora_tritici-repentis

100 |:66 .5._AB05507_Alternaria_brassicicola
72 .5._Cohe114221_Cochliobolus_heterostrophus

.5._SNU14007_Stagonospora_nodorum
97 100 .5._BC1G_01791_Botrytis_cinerea
.5._SS1G_12200_Sclerotinia_sclerotiorum
.5._Labi314722_Laccaria_bicolor

58

96

.5._CC1G_09292_Coprinus_cinereus

.5._Scco83274_Schizophyllum_commune

91
4@ .5._PGTG_14143_Puccinia_graminis

.5._Mela89999_Melampsora_laricis—populina

92

.5._Neha79719_Nectria_haematococca

% .5._CHGO07649_Chaetomium_globosum

.5._AN10388_Aspergillus_nidulans

84

41

.5._Myfi56747_Mycosphaerella_fijiensis
.5._AFL07475_Aspergillus_flavus

— 36 100 66.5.7A0260002997Aspergillusforyzae
684|__|7_ .5._Asni44512_Aspergillus_niger
.5._ATEG_01295_Aspergillus_terreus
68 ——— .5._ACLA047620_Aspergillus_clavatus
.5._Cohe102963_Cochliobolus_heterostrophus
56 _79|_T|:.57ABO75937AR8rnariaﬁbrassicicola
.5._PTRG_00812_Pyrenophora_tritici-repentis
.5._Crpa45425_Cryphonectria_parasitica
99 E% 5._Pa_7_4440_Podospora_anserina
.5._NCU08199_Neurospora_crassa

183983447_Mycobacterium_marinum_M

I

r 183980145_Myco_bacterium_marinum_M - Funai
e 83981201_Mycobacterium_marinum_M It}
Emhu217799_Emiliania_huxleyi - Oomycetes
O Support for with Fungi
05 D Support for within Fungi

Fig. 1.9
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78

78

146295421_Caldicellulosiruptor_saccharolyticus_DSM_8903
52081512_Bacillus_licheniformis_ATCC_14580

15613048_Bacillus_halbdurans_C-12
T — 150004351_Bacteroides_vulgatus_ATCC_8482
L —  29349516_Bacteroides_thetaiotaomicron_VPI-5482
29346421_Bacteroides_thetaiotaomicron_VPI-5482
150005173_Bacteroides_vulgatus_ATCC_8482
150004425_Bacteroides_vulgatus_ATCC_8482
182416077_Opitutus_terrae_PB90-1
146301986_Flavobacterium_johnsoniae_UW101
146301987_Flavobacterium_johnsoniae_UW101
146301988_Flavobacterium_johnsoniae_UW101

159185616_Agrobacterium_tumefaciens_str_C58
150388727_Alkaliphilus_metalliredigens_QYMF
160878361_Clostridium_phytofermentans_ISDg
15893650_Clostridium_acetobutylicum_ATCC_824
Phpa127007_Physcomitrella_patens
Phpa118261_Physcomitrella_patens
Phpa123152_Physcomitrella_patens

65

100
100

ST .1._FGSG_031 437Fusariur.nfgraminearum
L— 1._FOXG_10183_Fusarium_oxysporum
.1._Crpa62995_Cryphonectria_parasitica
.1._Neha52013_Nectria_haematococca
.1._MGG_02340_Magnaporthe_grisea
.1._VDAG_05036_Verticillium_dahliae
.1._Neha106608_Nectria_haematococca

74

.1._FVEG13183_Fusarium_verticillioides
.1._AN7828_Aspergillus_nidulans
_D .1._Myfi46172_Mycosphaerella_fijiensis
.1._MGG_04305_Magnaporthe_grisea

ﬂ_’T A .7Cohe84827,Co_chIiobolu_s_,heterostrophus
.1._AB07530_Alternaria_brassicicola
.1._AFL07308_Aspergillus_flavus
.1._AN9383_Aspergillus_nidulans
.1._NFIA089840_Neosartorya_fischeri
.1._BC1G_13690_Botrytis_cinerea

J 00,

,_E1 ._VDAG_08105_Verticillium_dahliae
100 .1._AB02305_Alternaria_brassicicola
I .1._Neha46339_Nectria_haematococca
.1._SNU02220_Stagonospora_nodorum

100

31

- Fungi

100
- Oomycetes

=]

_|98—7E 157693415_Bacillus_pumilus_SAFR-032
100 16080064 _Bacillus_subtilis_subsp_subtilis_str_168
57 23099541_Oceanobacillus_iheyensis_HTE831
56 56962921_Bacillus_clausii_KSM-K16

.1._FGSG_02866_Fusarium_graminearum

.1._A113000146_Aspergillus_oryzae

— o8 .

1._Asni41877_Aspergillus_niger
Phca21050_Phytophthora_capsici
Phso127158_Phytophthora_sojae
Phra83050_Phytophthora_ramorum
PITG_19782_Phytophthora_infestans
99! PITG_11632_Phytophthora_infestans
.1._Crpa75138_Cryphonectria_parasitica

O Support for with Fungi

oo

.1._ACLA077810_Aspergillus_clavatus
.1._Myfi41491_Mycosphaerella_fijiensis

D Support for within Fungi
Fig. 1.10

03

[
|100— .1._Mygr57259_Mycosphaerella_graminicola



(99

10-20 kb_[EC724147.1]
126176444 _Shewanella_baltica_0S155

114562031_Shewanella_frigidimarina_NCIMB_400

— e FE249396 CAPH2253rev CAPH Naegleria gruberi amoeba stage Naegleria gruberi cDNA clone CAPH2253 3’ _[FE249396.1]

28

47

73

Ferroplasma acidarmanus fer1_[ZP_05571183.1]

56420249_Geobacillus_kaustophilus_HTA426
49186316_Bacillus_anthracis_str_Sterne

43

99

24
94970668_Acidobacteria_bacterium_Ellin345

183219788_Leptospira_biflexa_serovar_Patoc_strain_Patoc_1

Nematostella vectensis_[XP_001617689.1]
110639878_Cytophaga_hutchinsonii_ATCC_33406
33595131_Bordetella_parapertussis_12822
162453820_Sorangium_cellulosum_So_ce_56

83649542_Hahella_chejuensis_KCTC_2396

.5._Pist50195_Pichia_stipitis

44

13470340_Mesorhizobium_loti_ MAFF303099
94 157369709_Serratia_proteamaculans_568
73 & 170747096_Methylobacterium_radiotolerans_JCM_2831
170744631_Methylobacterium_sp_4-46
23 100 .5._50405503_Debaryomyces_hansenii
100
57
Lo 70

46

.5._BC1G

34

.5._C19_7098_Candida_albicans_SC5314
.5._UMO00224_Ustilago_maydis
.5._50556894_Yarrowia_lipolytica
.5._CNAG_04964_Cryptococcus_neoformans

% .5._Neha43139_Nectria_haematococca

.5._FGSG_04209_Fusarium_graminearum

13 .5._Trvi47715_Trichoderma_virens
.5._Trvi47554_Trichoderma_virens
.5._FVEGO01722_Fusarium_verticillioides

.5._Trre112330_Trichoderma_reesei

.5._Trvi51254_Trichoderma_virens
.5._Trat7364_Trichoderma_atoviride
.5._AFL03755_Aspergillus_flavus

00739_Botrytis_cinerea

.5._A011000567_Aspergillus_oryzae

.5._Asni42622_Aspergillus_niger

.5._NFIA073130_Neosartorya_fischeri
5.
.5._AN10108_Aspergillus_nidulans

Asni43980_Aspergillus_niger

.5._ATEG_10059_Aspergillus_terreus
.5._CPSG03843_Coccidioides_posadasii

.5._ACLA016780_Aspergillus_clavatus

94967306_Acidobacteria_bacterium_Ellin345
13475160_Mesorhizobium_loti_ MAFF303099

126464903_Rhodobacter_sphaeroides_ATCC_17029
28 71735349_Pseudomonas_syringae_pv_phaseolicola_1448A
25 148550452_Pseudomonas_putida_F
148260466_Acidiphilium_cryptum_JF-5
35 100 118473404_Mycobacterium_smegmatis_str_MC2_155
169631865_Mycobacterium_abscessus
56 ] 158316551_Frankia_sp_EAN1pec
2 90 111223158_Frankia_alni_ACN14a
‘—(77—@ 116671001_Arthrobacter_sp_FB24
119960565_Arthrobacter_aurescens_TC1
171061004 _Leptothrix_cholodnii_SP-6
79 85 89902156_Rhodoferax_ferrireducens_T118
7 171056719_Leptothrix_cholodnii_SP-6
PP EE—— 119898744_Azoarcus_sp_BH72
16 o 92113282_Chromohalobacter_salexigens_DSM_3043
3 \—‘ 79 89056159_Jannaschia_sp_CCS1

Eubacteria

03

.5._MGG_09031_Magnaporthe_grisea

.5._Cohe106436_Cochliobolus_heterostrophus

.5._Phch139578_Phanerochaete_chrysosporium
Phra83543_Phytophthora_ramorum
.5._Asni187015_Aspergillus_nige
.5._A003001422_Aspergillus_oryzae

.5._CHG07501_Chaetomium_globosum
.5._Neha95966_Nectria_haematococca
.5._FGSG_07583_Fusarium_graminearum
.5._FVEG12686_Fusarium_verticillioides
.5._VDAG_02531_Verticillium_dahliae
.5._VDAG_04838_Verticillium_dahliae

- Fungi

- Oomycetes

O Support for with Fungi
D Support for within Fungi

Fig. 1.11

15838632_Xylella_fastidiosa_9a5c



16077432 _Bacillus_subtilis_subsp_subtilis_str_168
15803255_E: ia_coli_0157_H7_EDL933
134098658_Saccharopolyspora_erythraea_NRRL_2338

100

100
54 146275487_Novosphingobium_aromaticivorans_DSM_12444
83589249_Moorella_thermoacetica_ ATCC_39073

159036708_Salinispora_arenicola_CNS-205

{ 100 123443235_Yersinia_enterocolitica_subsp_enterocolitica_8081
ﬁ 5._A003000424_Aspergillus_oryzae
.5._Asni141117_Aspergillus_niger
5._FOXG_02622_Fusarium_oxysporum
5._AB10285_Alternaria_brassicicola
56 .5._FGSG_04669_Fusarium_graminearum
5._Cohe76450_Cochliobolus_heterostrophus
99 .5._FVEGO03405_Fusarium_verticillioides
.5._FOXG_13395_Fusarium_oxysporum
E .5._CNAG_03519_Cryptococcus_neoformans
5._A001000093_Aspergillus_oryzae
.5._NFIA026010_Neosartorya_fischeri
—27 100 - Phra85044_Phytophthora_ramorum
Phso117491_Phytophthora_sojae
.5._ATEG_10347_Aspergillus_terreus
90 5._Asni44615_Aspergillus_niger
5._Trat53567_Trichoderma_atoviride
82 5._Trvi69398_Trichoderma_virens
100 .5._Trat35115_Trichoderma_atoviride
.5._Trvi53354_Trichoderma_virens
5._Neha55997_Nectria_haematococca
.5._BC1G_15775_Botrytis_cinerea
93 .5._6320748_Saccharomyces_cerevisiae
5._50425933_Debaryormyces_hanseni
76 Asni42056_Aspergillus_niger
152987714_Pseudomonas_aeruginosa_PA7
10 56477195_Azoarcus_sp_EbN1
45 a8 Natrialba magadii ATCC 43099_[ZP_03692419.1]
4’r(:55380295,HaloarcuIa,marismortuLATCCanO‘lg
76802345 _| onas_pharaonis_DSM_2160
78223309_G sl ireducens_GS-15
58616487_Azoarcus_sp_EbN1
82 40 56478650_Azoarcus_sp_EbN1
32 ) 41407735_M _avium_subsp_paratuberculosis_K-10
14 110635255_Mesorhizobium_sp_BNC1
87 oo 15920229_Sulfolobus_tokodaii_str_7 ‘
70607772_Sulfolobus_acidocaldarius_DSM_639
50 148553827_Sphingomonas_wittichii_RW1
= - A - Prokaryotes
_Geobacter_uraniireducens_Rf4 .
[ 16263884._Sinorhizobium_melioti_1021 - Fungi
66 100 73542755 _Ralstonia_eutropha_JMP134
‘—(52—(: 77459652_Pseudomonas._fluorescens_PfO-1 - Oomycetes
34 100 78061486_Burkholderia_sp_383 . .
= 16081338_Therm _acidophilum_DSM_1728 O Support for with Fungi
4(i—‘ 16263649_Sinorhizobium_meliloti_1021 s .
116254192_Rhizobium_leguminosarum_bv_viciae_3841 D Support for within Fungi
55 83 —|Prokaryotes .
- ] Prokaryotes F|g 1 1 2

0.3



I Trichoplax adhaerens_[XP_002110338.1]
929 100 | Mus musculus_[NP_653103.1]
| Homo sapiens_[NP_203740.1]

971 Bos taurus_[NP_001095445.1]
i Sbi5060329_Sorghum_bicolor
80 11546331 170ryza75ativa_
30 Potr808742_Populus_trichocarpa
15230555_Arabidopsis_thaliana

100 _ESemogm 59_Selaginella_moellendorffii
Semo091570_Selaginella_moellendorffii
Potr177316_Populus_trichocarpa
79318998_Arabidopsis_thaliana
100 —— 115469468_Oryza_sativa
L— Sbi146894_Sorghum_bicolor
Sbi128220_Sorghum_bicolor
Potr269235_Populus_trichocarpa
Physarum polycephalum TBestDB_PPL00000684_Patellin
35 Polysphondylium pallidum PN500_[EFA84049.1]
99 50 66826247_Dictyostelium_discoideum
24 Dipu152120_Dictyostelium_purpureum
oo Voca60677_Volvox_carteri
L—————— Chre111979_Chlamydomonas_reinhardtii

99 .5._Muci71097_Mucor_circinelloides

4|£—|—7,5_ROSG 05646_Rhizopus_oryzae

.5._Phybl77187_Phycomyces_blakesleeanus
.5._Scc053657_Schizophyllum_commune
.5._Labi305410_Laccaria_bicolor
.5._CC1G_05714_Coprinus_cinereus
.5._Popl121949_Postia_placenta
.5._Phch2149_Phanerochaete_chrysosporium
.2._50550241_Yarrowia_lipolytica

.2._50415512_Debaryomyces_hansenii
43 % 2._Pist30049_Pichia_stipitis
93 .2._C19_4897_Candida_albicans_SC5314
59 .2._6322316_Saccharomyces_cerevisiae
100 .2._50290153_Candida_glabrata
.2._45185933_Ashbya_gossypii
58 99 I: .1._BC1G_07204_Botrytis_cinerea
.1._SS1G_10044_Sclerotinia_sclerotiorum
.1._BDBG_01342_Blastomyces_dermatitidis
.1._HCAG_00557_Histoplasma_capsulatum
98 .1._MCYG_01818_Microsporum_canis
5 .1._MGYG_04250_Microsporum_gypseum
Y _TEQG_03525_Trichophyton_equinum
.1._UREG_03863_Uncinocarpus_reesii
.1._CIMG_06582_Coccidioides_immitis
.1._AN8233_Aspergillus_nidulans
.1._ATEG_08041_Aspergillus_terreus
.1._A102000579_Aspergillus_oryzae
.1._ACLA001490_Aspergillus_clavatus
.1._Afu5g03690_Aspergillus_fumigatus
.1._Neha16399_Nectria_haematococca
.1._FVEGO02522_Fusarium_verticillioides
.1._FGSG_08917_Fusarium_graminearum
.1._Trat149651_Trichoderma_atoviride
.1._Trvi4652_Trichoderma_virens
|_ 1._MGG_09991_Magnaporthe_grisea
10 .1._NCU02200_Neurospora_crassa
.1._Crpa107405_Cryphonectria_parasitica
.1._VDBG_10048_Verticillium_albo-atrum
.1._Pa_5_9800_Podospora_anserina
.1._CHG11078_Chaetomium_globosum

— 150 77

73

73

97 Phra96851_Phytophthora_ramorum
—E Phca112296_Phytophthora_capsici
83 72— Phso158206_Phytophthora_sojae
.1._Myfi58084_Mycosphaerella_fijiensis
78 .1._AB01938_Alternaria_brassicicola
I_@'W .1._PTRG_08463_Pyrenophora_tritici-repentis
920 .1._Cohe39574_Cochliobolus_heterostrophus - Fungi
.1._SNU02554_Stagonospora_nodorum g
.4._CNAG_02104_Cryptococcus_neoformans -
Oomycetes

O Support for with Fungi
D Support for within Fungi

Fig. 1.13




20

70

47

33

119715217_Nocardioides_sp_JS614

————— 38

Stenotrophomonas maltophilia K279a_[YP_001973448.1]

39

54027206_Nocardia_farcinica_IFM_10152

Gordonia bronchialis DSM 43247_[YP_003271501.1]
172041531_Corynebacterium_urealyticum_DSM_7109
68537051_Corynebacterium_jeikeium_K411
145224503_Mycobacterium_gilvum_PYR-GCK
126434485_Mycobacterium_sp_JLS
118472890_Mycobacterium_smegmatis_str_MC2_155
Tsukamurella paurometabola DSM 20162_[ZP_04027842.1]

111021270_Rhodococcus_sp_RHA1
126442405_Burkholderia_pseudomallei_668
71737174_Pseudomonas_syringae_pv_phaseolicola_1448A

1001 78063461_Burkholderia_sp_383

116691623_Burkholderia_cenocepacia_HI2424

58038990_Gluconobacter_oxydans_621H

Moo 169633155_Acinetobacter_baumannii

- 50085360_Acinetobacter_sp_ADP1

Moo Streptomyces sp SPB78_[ZP_05489172.1]
—

Streptomyces sp SPB74_[ZP_04993103.1]
54025105_Nocardia_farcinica_IFM_10152

I70

41

44
97

110633778_Mesorhizobium_sp_BNC1

Conexibacter woesei DSM 14684_[ADB52238.1]
145589616_Polynucleobacter_sp_QLW-P1DMWA-1

23

99

I
L 145588737 _Polynucleobacter_sp_QLW-P1DMWA-1
Micrococcus luteus NCTC 2665_[YP_002956320.1]
Saccharomonospora viridis DSM 43017_[YP_003135592.1]
118462549_Mycobacterium_avium_104

Rhodococcus jostii RHA1_[YP_702626.1]

113866902_Ralstonia_eutropha_H16

27 111224342_Frankia_alni_ACN14a

158422570_Azorhizobium_caulinodans_ORS_571

145222588_Mycobacterium_gilvum_PYR-GCK

34

111022005_Rhodococcus_sp_RHA1

.1._MGG_01882_Magnaporthe_grisea
.1._MGG_14628_Magnaporthe_grisea

98,

99

56

100

.1._AFL00519_Aspergillus_flavus
.1._FVEG12539_Fusarium_verticillioide s
.1._FGSG_07671_Fusarium_graminearum
.1._Neha92081_Nectria_haematococca
.1._SNU10223_Stagonospora_nodorum

99 .1._FOXG_17164_Fusarium_oxysporum
.1._FVEG13050_Fusarium_verticillioide s

.1._Neha86384_Nectria_haematococca
100— .1._Afu3g03890_Aspergillus_fumigatus
71 L .1._NFIA006160_Neosartorya_fischeri

.1._Trat92447_Trichoderma_atoviride
4|86——|ENeha842577Nectr\afhaematococca
.1._FOXG_10357_Fusarium_oxysporum
100 — .1._Trvi53621_Trichoderma_virens

L ._Trat4807_Trichoderma_atoviride
100 | ey | Phso133521_Phytophthora_sojae

94

—mi .1._FOXG_02481_Fusarium_oxysporum

— 46 .1._NFIA100340_Neosartorya_fischeri
.1._AFL00476_Aspergillus_flavus
.1._BC1G_09791_Botrytis_cinerea
.1._SS1G_05612_Sclerotinia_sclerotiorum

100

134101315_Saccharopolyspora_erythraeca_NRRL_2338

- Fungi

- Oomycetes

O Support for with Fungi
D Support for within Fungi

Fig. 1.14
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10

0 Streptomyces roseosporus NRRL 15998_[ZP_04697640.1]

Streptomyces albus J1074_[ZP_04704394.1]
| Outgroup

—| 35
33

4'81

111024052_Rhodococcus_sp_RHA1
118468410_Mycobacterium_smegmatis_str_MC2_155

- Streptomyces scabiei 8722_[CBG67513.1]

1106 Streptomyces sviceus ATCC 29083_[ZP_05018032.1]

162448444 _Sorangium_cellulosum_So_ce_56

71

60 0

.1._Trvi40028_Trichoderma_virens
._SNU16360_Stagonospora_nodorum

.1._Trvi29562_Trichoderma_virens

100 48 .1._Trvi25763_Trichoderma_virens

.1._Trat33769_Trichoderma_atoviride

.1._MCYG_02756_Microsporum_canis

100 .1._TEQG_04124_Trichophyton_equinum

.1._PABG03456_Paracoccidioides_brasiliensis

29

——— .1._ACLA062740_Aspergillus_clavatus

L .1._NFIA061970_Neosartorya_fischeri
.1._BC1G_02285_Botrytis_cinerea

— 26

.1._SNU11286_Stagonospora_nodorum

.1._Pa_6_670_Podospora_anserina

.1._Crpa62371_Cryphonectria_parasitica

63 100 A .7Trr6697§27Trichodermaflrleesei
61 Al .7Tra1827207Tr|chodermafatqwnde
700 .1._BC1G_07453_Botrytis_cinerea
.1._SS1G_08558_Sclerotinia_sclerotiorum

100

.1._NFIA055750_Neosartorya_fischeri
.1._Afu4g08715_Aspergillus_fumigatus
.1._NFIA007730_Neosartorya_fischeri
.1._Trat89998_Trichoderma_atoviride
.1._MCYG_07748_Microsporum_canis
.1._TEQG_00225_Trichophyton_equinum
.1._MGYG_05011_Microsporum_gypseum

.1._SS1G_11027_Sclerotinia_sclerotiorum

83

81

98

.1._Cohe33422_Cochliobolus_heterostrophus

.1._PGTG_04947_Puccinia_graminis

.1._CPSG04973_Coccidioides_posadasii

1] — .1._AN7130_Aspergillus_nidulans

.1._AFL11331_Aspergillus_flavus

64 1._ATEG_10124_Aspergillus_terreus
.1._Pa_1_17940_Podospora_anserina

[
1 L .
L .1._PTRG_09106_Pyrenophora_tritici-repentis

40

%01 ._MCYG_00162_Microsporum_canis

L — 1._TEQG_02557_Trichophyton_equinum
.1._HCAG_05093_Histoplasma_capsulatum

.1._SS1G_07096_Sclerotinia_sclerotiorum

.1._ATEG_06645_Aspergillus_terreus

23

Moo .1._FGSG_03116_Fusarium_graminearum

.1._FVEG10840_Fusarium_verticillioides
.1._Asni142878_Aspergillus_niger

.1._AN10320_Aspergillus_nidulans

14 74 26

90

96

_|597

100 Phso142730_Phytophthora_sojae
.1._Crpa98228_Cryphonectria_parasitica
.1._FGSG_03658_Fusarium_graminearum

7 .1._FVEG08764_Fusarium_verticillioides

76 1._FVEGO03542_Fusarium_verticillioides

10.‘% ._FGSG_10086_Fusarium_graminearum
.1._Neha56035_Nectria_haematococca
.1._Cohe97364_Cochliobolus_heterostrophus

45

.1._Crpa93693_Cryphonectria_parasitica
45 75 .1._MGG_13101_Magnaporthe_grisea
.1._NCUO09845_Neurospora_crassa

.1._CHG04367_Chaetomium_globosum
.1._MGG_07850_Magnaporthe_grisea

.1._Asni191756_Aspergillus_niger
.1._AN2942_Aspergillus_nidulans
.1._Cohe58680_Cochliobolus_heterostrophus

.1._A102000287_Aspergillus_oryzae

.1._CPSG00642_Coccidioides_posadasii

.1._MGG_09610_Magnaporthe_grisea

.1._Asni42613_Aspergillus_niger

.1._Myfi30650_Mycosphaerella_fijiensis
.1._Mygr70724_Mycosphaerella_graminicola

.1._Mygr17842_Mycosphaerella_graminicola

.1._Mygr32167_Mycosphaerella_graminicola

.1._Neha43023_Nectria_haematococca

- Fungi

.1._VDBG_09093_Verticillium_albo—atrum

.1._Neha85253_Nectria_haematococca - Oomycetes

0.3

O Support for with Fungi
D Support for within Fungi

Fig. 1.15



147678016_| i S|
116624463 Sol\bac(er uslta(us Ellin6076
_cryptum_JF-5
119714375_) ioides_sp_JS614

NODE_7678_Hyphochytrium
46 126699894 _Clostridium_difficile_630
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% 100808 r‘ - iheyensis_HTE831
53 100 _aeruginosa_UCBPP-PA14
115359746 Burkholdena ambifaria_AMMD
159040760_Caldivirga_maquilingensis_IC-167
32473990_Rhodopirellula_baltica_SH_1
116626572_Solibacter_usitatus_Ellin6076
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78043661_Carboxy« omermus,nydrogeno!ormans,z-zsm
12 16272027_F
M 125972909_C jum_{ ATCC 27405
99 23100713_Ox illus_iheyensis_HTE831

10 Outgroups
ﬁag group:
.5._PhybI3590

hycomyces_blakesleeanus
_Trvi64876_Trichoderma_virens
5 _Asni37988_Aspergillus_niger
5._Mygr31918_Mycosphaerella_graminicola
5._Myfi85679_Mycosphaerella_fijiensis
5._Neha81006_Nectria_haematococca
5._19111912_Schizosaccharomyces_pombe
.5._UMO02150_Ustilago_maydis
.5._Pist86924_Pichia_stipitis
5._50410146_Debaryomyces_hansenii
.5._C19_7676_Candida_albicans_SC5314
5. 45185461_Ashbya_gossypii
5._6319955_Saccharomyces_cerevisiae
.5._6323099_Saccharomyces_cerevisiae
5._50552908_Yarrowia_lipolytica
0c064180_ p _commune
4._CC1G_00399_Coprinus_cinereus
4._Labi188827_Laccaria_bicolor
.4._Phch1675_Phanerochaete_chrysosporium
4._Popl110360_Postia_placenta
4._CNAG_00269_Cryptococcus_neoformans
4._CNAG_00115_Cryptococcus_neoformans
4._Spro15345_Sporobolomyces_roseus
65 1._Mygr70997_Mycosphaerella_graminicola
__Myfi89205_Mycosphaerella_fijiensis
Phca114955_Phytophthora_capsici
94~ PITG_04121_Phytophthora_infestans
PITG_04989_Phytophthora_infestans
SNU11390_Stagonospora_nodorum
1._Cohe114076_Cochliobolus_heterostrophus
1._PTRG_04783_Pyrenophora_tritici-repentis
1._A020000647_Aspergillus_oryzae
_Afu7g02550_Aspergillus_fumigatus
1._Asni203198_Aspergillus_niger
1._A038000631_Aspergillus_oryzae
AN9064_Aspergillus_nidulans
“ATEG_01882_Aspergillus_terreus
ACLAOGSOOO Aspergillus_clavatus
1._MCYG_06103_Microsporum_canis
1._TEQG_07046_Trichophyton_equinum
MGYG_05846_Microsporum_gypseum
1._CPSG05546_Coccidioides_posadasii
UREG_07581_Uncinocarpus_reesii
_BDBG_02009_Blastomyces_dermatitidis
PABG01429_Paracoccidioides_brasiliensis
BC1G_09425_Botrytis_cinerea
_SS81G_05978_Sclerotinia_sclerotiorum
1._NCU00891_Neurospora_crassa
1._MGG_01176_Magnaporthe_grisea
_CHG01963_Chaetomium_globosum
.1._VDAG_06181_Verticilium_dahliae
Pa_1_1490_Podospora_anserina
_Trat129143_Trichoderma_atoviride
._Trre81271_Trichoderma_reesei
FGSG_04922_Fusarium_graminearum
_FVEG03564_Fusarium_verticillioides
1._Neha99030_Nectria_haematococca
1 Crp6107356 Cryphonectria_parasitica
100 Coh51|0673 Cochliobolus_heterostrophus
~_SNU14172_Stagonospora_nodorum
NF|A098450 _Neosartorya_fischeri
.1._Neha96600_Nectria_haematococca
.1._FGSG_04247_Fusarium_graminearum
[ 1._FVEG10437_Fusarium_verticillioides
1._Afu1g11030_Aspergillus_fumigatus
1._NFIA095670_Neosartorya_fischeri
1._Asni53356_Aspergillus_niger
_AN2666_Aspergillus_nidulans
AFL|O7|O Aspergillus_flavus
_SNU15160_Stagonospora_nodorum
5. MUC\78258 Mucor_circinelloides
5._ACLA021030_Aspergillus_clavatus
100 .5._CPSG06884_Coccidioides_posadasii
.5._UREG_07050_Uncinocarpus_reesii
5._BDBG_06386_Blastomyces_dermatitidis
.5._HCAG_02323_Histoplasma_capsulatum
5. MGG 13917_Magnaporthe_grisea
100 .5._BC1G_12937_Botrytis_cinerea
5._SS1G_12678_Sclerotinia_sclerotiorum
5._Trre76784 _Tri reesei
5._VDAG_04952_Verticillium_dahliae
5._Crpa100120_Cryphonectria_parasitica
5._Pa_1_21070_Podospora_anserina
5 CHGOBGSQ _Chaetomium_globosum
lycosphaerella_
5 ABO7|98 Al\emana brassicicola
700- .5._Cohe80562_Cochliobolus_heterostrophus
.5._Scco86257_Schizophyllum_commune
5._Phch136745_Phanerochaete_chrysosporium
5. F’op\60468 Postia_placenta
5._CC1G_07722_Coprinus_cinereus
5. Lab\174052 Laccaria_bicolor
.5._CNAG. 04677 ’_Cryptococcus_neoformans

_laricis-populina
CMA009C_C, merol
ChNC30796_Chlorella_! NCSAA

BSI

7¢
Sbi4891452_Sorghum_bicolor
15242240_Arabidopsis_thaliana
0tr823499_Populus_trichocarpa
Potr422575_Populus_trichocarpa

Phpai50811_Physcomitrella_patens
Phpa179590_Physcomitrella_patens
Sorbitol . [EER19926.1]
17562878_Caenorhabditis_elegans
562876_Caenorhabditis_elegans
Ciin387979_Ciona_intestinalis
Taru578893_Takifugu_rubripes

771 Xetr456369_Xenopus_t tropicalis
Logi208637_Lottia_gigantea
137530_Drosophila_melanogaster
37897 Drosophl\a melanogaster
Dapu303131_Daphnia_pulex

Phybl36787_Phycomyces_blakesleeanus

Muci95700_Mucor_circinelloides

P\st40172 Pichia_stipitis
5925_Debaryomyces_hansenii

VDAG, 05086 Verticillium_dahliae

AB00332_Alternaria_brassicicola

. fijiensis

PGTG_16500_Puccinia_graminis
PGTG_16501_Puccinia_graminis
Mela74240_Melampsora_laricis—populina
PGTG_15701_Puccinia_graminis

50417778_Debaryomyces_hansenii
B03193_Alternaria_brassicicola
RG_04786_Pyrenophora_tritici-repentis
.ﬁCLA019290 Aspergillus_clavatus
BDBG_07601_Blastomyces_dermatitidis
1 G_05959_Sclerotinia_sclerotiorum
G_15180_Botrytis_cinerea
VDBG_07375_Verticillium_albo-atrum
Crpa91631_Cryphonectria_parasitica
at153403_Trichoderma_atoviride
rre49753_Trichoderma_reesei
FGSG_00655_Fusarium_graminearum
VEG00541_Fusarium_verticillioides
Pa_1_2490_Podospora_anserina
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UMO00418_Ustilago_maydis
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Arabinan endo—1_[YP_003101479.1]
Arabinan endo-1_[ZP_06217088.1]
i subsp
FGSG_03002_Fusarium |_graminearum
Neha93138_Nectria_haematococca

1959_Cl
VDAG_03708_Verticillium_dahliae

i DSM 43111_[ZP_04335564.1]

Reinekea sp MED297_[ZP_01114943.1]

22 o7 C flavi gena DSM 20109_[ZP_04367696.1]
98 == Sar keddieii DSM 10542 _[YP _( 00331325 1]
Arablnan endo-1_[YP_003160483.1]
inan endo-1_[YP_526: 488 1]
9 154687015 Bacilus amé/lohquefaclens FZB42
46 52081383_Bacillus_licheniformis AT 580
stearothermophilus_[ACE73676.1]
arabinan endo-1_[YP_526260.1]
n endo-1_[YP_7: ]
arabinan endo-1_[YP_963350.1
0 arabinanase and alpha—L-arabinofuranosidase_[YP_001981313.1]
86 eeuwer blandensls MED217_[ZP_01060796.1]
76 =2———————— arabinan endo-1_[YP_¢
I_m Arabinan endo-1_[ F',003088651.1]
arabinan endo-1_[ZP_06252944.1]
162449756 _ _( _So_ce_56
18 43 00 7438 (7P 04806637.1)
t Thermoanaer yticum DSM 571 [ZF‘ 05336780 1
Bacillus cellulosllytlcus DSM 2522 _[ZP_06361511
100 arabma“ e"d°_1 T 05285;%?1‘1838 _[ZP_03677432.1]
{el
23 54 98 " Bacteroides uniformis ATCC 8452 [7P_02069669.1]
94 100 Prevotella oris F0302_[ZP_06256859.1
I 76 1 Prevotella sj oral taxon 472 str F0295_[ZP_05917953.1]
100 arabinan endo-1 P 01718643.1]
| Halorhabdus utahensis DSM 12940_[YP_003131348.1]
21 arabinan endo-1_[YP_705329.1]
usitatus Ellin6076,[YP7825687.1]
Arabinan endo-1_[YP_003323923.1]
24 100 Fil L 1es subsp S85_[YP_003250688.1]
38 L Fibrobacter succil subsp S85_[YP_003250689.1]
152964049_Kir I _SRS30216

L J—

Strep(omgces sviceus ATCC 29083_[ZP_05018517.1]
21220892,

Thermomonospora curvata DSM 43183_[YP_003300396.1]

.5._Scc0233313_Schizophyllum_commune

36

95

5. BC1G 10322 Botrytis_cinere:
92:

5. Asm203143 Aspergmus niger
.5._NFIA062660 Neosanorya fischeri
_ACLA042100 Asperg\\lus clavatus
5. Al 2534 _Aspergillus_ mdulans
7 ._A701000481

5._A138000055_

10089 5

L 5. ACLA098980, _Aspergillus_clavatus
5. Asn\197735 Asperng

.5._Crpa39058_Cryphonectria_parasitica
pergillus_oryzae
.5._AN8007_Aspergillus_nidulans
_ATEG_03688_Aspergillus_terreus
NFIA047920 )_Neosartorya_fischeri
.5._Afu6g00770_Aspergillus_fumigatus

3 Magnaporthe_grisea

_Crpa68782_t Cryphonecma parasmca

5. Crpa43708 Cryphonectria_j parasmca

Mela33109_Melampsora_laricis—populina

5. Mela53635 Melampsora_laricis-populina
Mela3i

6943_Melampsora_laricis-populina

rea
clerotinia_sclerotiorum

_Aspergillus_oryzae
G_04127_Histoplasma_capsulatum

5._ATEG_03520_Aspergillus_1 Ierreus

{700 — 5 BDBG _01737_Blastomyces_dermatitidis

702714_H
hs0108739.

ospora_parasitica

gl
Phc320921 Phytuphlhora capsici

_Phytophthora_sojae

Phra71648 Phy(ophlhora ramorum

Myfi35447_Mycosphaerella_fijiensis
100 ¢

.5._SNU06043_Stagonospora_nodorum

.5._AB06680_Alternaria_|

28

89,

Phra75229_Phyto

_|29

.5._PTRG_09645_Pyrenophora_f

une
5. _01407_Aspergillus_terreus
.5._Asni134398_Aspergillus_niger
100

L———— 5._Cohe75928_Cochliobolus_heterostrophus
tritici-repentis
brassicicola

.5._SNU13084_Stagonospora_nodorum
.5._Neha53602_Nectria_haematococca
._CHG02150_Chaetomium_globosum
100, Phso144175 _Phytophthora_sojae
Phso145393_Phytophthora_sojae
Phca68901_Phytophthora_capsici

phthora_ramorum

Phca21206_Phytophthora_capsici
83 100, Phso109739_Phytophthora_sojae
Phso109619_Phytophthora_sojae
00, Phra75232_Phytophthora_ramorum
Phra75228_Phytophthora_ramorum
Phca21135_Phytophthora_capsici
Phca35864_Phytophthora_capsici
Phra75237_Phytophthora_ramorum
PhcaZGSBS,PhyloEmhora capsici
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Phra75238_Phytophthora_ramorum -
Phso144182_Phytophthora_sojae Oomycetes
98 Phso144181 Phytophthora_sojae
._Scco232783_Schizophyllum_commu O Support fOI‘ Wlth Fungl

85
95

.5._NFIA008030_Neosartorya_fischeri
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MGG _00158 Magnaporthe_grisea
SST1G_06006,
1..BC1G_01533 Bolr\/ i, clr}srea

Lletotinia. Stlerotiorum
G_04493_Histoplasma_capsulatum
m

1._SNU09751 Sla%onospora ‘nodorul
1._NFIAOQ}

FLO!
ACLAGH#940 Aspergillus_cl

5310 Neosarlorya fischer
00921 Aspergnlus niger
5396 Asper?ll\us flav
avalis
10767_Aspergillus_nidulans

1._AN
o Myfi46231, Mycosphaerla_fiiensis
8- Phso108212 Phytophthor:
Phra85201

Phca119127_Phytophthora_capsici

~Phyiophinora. ramorum

2 F'\s‘75570 Pichia_stipitis
2. 333_Candida_albicans_SC5314

qoo—— 2 P\St72073

Pichia_stipitis
50423533 | Debar omyces_hansenii

45187799 _Ashbya_gossy) p
76320902

2.
2. 6320903 _
2._6320897_Saccharomyces_cere

visiae
50285525_Candida_glabrata

20
250292741 Candida_glabrata
Spro14515, eus
100 .4._Popl119532_| Posuag acenta
7332_Schizophyllum_commune
5._Spro11294_Sporobolomyces_roseus
5 CNAG_ 04276_Cryptococcus_neoformans
5500076987 Schizaphyllum_commu
Pharisrochacts. chrysosporium
96 5 Lamsszss e icaiar
C1G_05220_Coprinus_cinereus
L ls 3-GC1G 03606 Coprinus cinereus
59 G_05218_Coprinus_cinereus
86 5 FVEGOB316, Fusarium verienoes
100, 5 CPSG04795_Coccidioides_posadasii
100 5._UREG_06450 Uncinocarpus_reesil
100 5. MCYG_04344_Microsporum_canis
700 5_TEQG_01845_Trichophyton equinum
5_NCU04195_Neurospora_crassa
21 28 72 5. Pa 2 8780 Podospora. anserina
5 MGG _04868_Magriaporthe_gris
82 VDB 09834 Vericitum alBo-atrum
5. Neha88224 Nectrla_haematococca
07858 Fusarium_graminearum
84 5jrre62198jncnodevma I
5. Trat421 74 Trichodernia. atoviride
5._SNU05591 Stagonos ra_nodorum
100 .5._PTRG_03796_Pyrenophora_tritici-repentis
Cohe76988_Cochliobolus_heterostrophus
5._UM04197. Ustnago maydis
5_CNAG 01681 Cryplocaccus_neoformans
_Popl125785_Postia_placenta
5_A010000345_Aspergillus oryzae )
91 ICYG_02096_Microsporum_canis
100 SS1G 01111 Sclerotinia_sclerotiorum
88 1vi3262_Trichoderma_virens
7 5._Myfi33001 Msycosphaere\\a iensis
5._PTRG_08244_Pyrenophora_tritici-repentis
47 5,,AB01739_Alternaria_brassicicola
5._Trre52489_ Trighoderma
100 Cohezg1as Cochhobo\us _heterostrophus
r gse 1 Usarium_graminearum
™ 4525 Fasarion, veriiiados
5 Crpassanz Cryphonecma parasitica
L—{44 rmni sm208782 Aspergmus r\?er
5._Aiu2g04690_ fumi
5. BC16 03980_Botrytis_cinerea
82 5. TratB6592 Trichoderma_afouride
Vi52981_Trichoderma_virens
Myoras150_ Mycosphaerella_graminicola
100 5_SNUO4g7 Stavo jonospora_nodoru
Cohe76653 Cochliobolus heterostrophu
100 TRG 10627, Pgenopﬁora tritici-repentis
5 880G 00a12 Sl sdlorton
59 5. NFIA035350 Neosartorya | fischer
5._ANZ526 nidulans
5. ATEG_ 09594 Aspergillus terreus
70 L_|s3 58S 03477 Fusarium._graminearum
5, Gsarium_veriicilloides
1oo—— 5._Neha51571 Nectria_haemat
5._ACLA024620_Aspergillus_clavatus
5_ NFIA014750_Neosartorya_fischeri
T 550550113 vanowia_lipolytica
100 550418635 De'bae/ ces_hansenii
83 ida_albicans_SC5314
100 5 F'\5130904 Pucma snpms
5.50425821_De hansenii

5. A010000529 Aspergillus_oryzae
,sp}Béi dllus-on

116672239
118472142_Mycobacterium_smegmatis_str_MC2_155"

] Eubacteria
Al

- Fungi

’—{ﬁ_ﬂm—
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,[ADB22436.1]
DSM 14365_[YP_003269160.1]

cloacae _[AAL82802.1]

T auensis DSM 9187_[YP_002892531.1]

T curvala DSM 43183_[YP_003297898.1]

DSM 44728 [ZP_04482057.1]
. [YP_779190.1]
i is str MC2 155_[YP_885815.1]

Naegleria gruberi_[EFC40261.1]

mimivirus_[YP_143260.1]

['o6 Naeglerla gruberi_[EFC39235.1]
95 Nae gruberi, [EFC43050 I]
96 100 Naeglerla gruberi_[EFC40283.1]
Naegleria gruberi_] [EFC47534 1]
700 Di 4_[XP_639223.1]
F i pallldum PN500. [EFA77234 1]
{700 i ium discoide 5188,
110 pallldum PNSOO [EFA75987 1]
pallidum PN500_[EFA76380.1]
700 Di i AX4_[XP_638123.1]
1 Di AX4_[XP_642939.1]
700 i 1 precursor_[EEQ98534.1]
— i precursov [EER16155.1]
100 Dit lium discoideum_[XP_641615.1]
1100 ium pallidum PN500_[EFA85623.1]
T niger_[XP_001396760.1]
27 Botryotinia BO0510_[XP_001554081.1]
13 Ustilago maydis 521_[XP_756329.1]
67 [ Aspergillus niger_[XP_001390531.1]
100 e Hypocrea lixii_[CAJ55827.1]
149 \icrosporum canis CBS 113480 _[EEQ34683.1]
Nectria mpVI 77-13-4_[EEU37588.1]
Verticillium albo-atr VaMs102_[EEY23880.1]
e grisea 70-15_[XP_366195.1]

73, 73 Nectria haematococca mpVI 77-13-4_[EEU41280.1]
Gibberella zeae PH-1_[XP_383777.1]
Microsporum canis CBS 113480 [EEQ35031 1]
Trichophyton equinum_[ACJO4
Uncinocarpus reesii 1704 [XP 002541973.1]
Coccidioides immitis RS_[XP_001248461.1]
Ajellomyces dermatitidis ER-3_[EEQ88894.1]
A]eHomyces capsulatus G186AR_[EEH06590.1]
Pb01_[EEH33629.1]
Pemclll\um marneffei_[XP_002150847.1]
Talaromyces stipitatus_[XP_002483257.1]
Aspergillus niger_[XP_001398185.1]
Aspergillus oryzae RIB40_[XP_001826653.1]
Aspergillus nidulans FGSC A4_[XP_659037.1]
Aspergillus clavatus_[XP_001276526.1]
5 Aspergillus fumigatus Af293_[XP_747228.1]
Penicillium my g HulH\SCOHSlI’\ 54-1255_[XP_( 0025681491]
lipase_[XP_001276526.1]
Botryotinia Vuckellana B0510_[XP. 00‘55 464.1]
64 niger_[XP_001396326.1]
l_&ﬁ'ﬁ Penicillum chrysogenum isconsin 54-1255_[XP_002558148.1]
1 78 i terreus NIH2624_[XP_001211057.1]
flavus_[XP_002378758.1]
|100— Penicillium mameffe\ i_[XP_002146826.1]
SLH14081_[XP_002628097.1]
5._CNAG_02638_Cryptococcus_neoformans
5._BC1G_02016_Botrytis_cinerea
Phra78870_Phytophthora_ramorum
Phra84465_Phytophthora_ramorum
Phca18274 |_Phytophthora_capsici
98 50141185_Phytophthora_sojae
Phraa4466 _Phytophthora_ramorum
.5._Microsporum canls CBS 113480_[EEQ34281.1]
47 ._Nectria | mpVI 77-13-4_[EEU44553.1]
I 5. canis CBS 113480_[EEQ28242.1]
|100—‘: 5._Microsporum canis CBS 113480_[EEQ33159.1]
5. Trichophyton rubrum_[ABG67898.1]
36 L — 5._Aspergillus clavatus NRRL 1_[XP_001273084.1]
5. Pemclll\um grlseo'ulvum [ACR02671.1]
%0 T 5. D w!ls
1 13 _Pyrenophora tritici-repentis
| I_| 22 g 5-_Penicilium chrysogenumlsconsm 54-1255_[XP_002564102.1]
38 5._Neosartorya fischeri NRRL 181_[XP_001262314.1]
| 1700 .5._Sclerotinia sclerotiorum 1980_[XP_001586824.1
L—=".5._Botryotinia fuckeliana B0510_[XP_001547629.1]

triti pentis Pt-1C-BFP_[XP_001931605.1]

100

22

98

31

31

El

Drosophila erecta_[XP_001979190.1]
_972277.1]

100 Tribolium [XP_97227
s —g— Rattus norvegicus_[NP_001099645.1]
r‘—_Mus musculus_[NP_932116.2]
100f g7 Rattus norvegicus_[NP_001094469.1]
mCG142671_[EDL11234.1] - Fungi

Mus musculus. [NP 937814.1]
EST1_MESAU RecName Full=Liver carboxylesterase Flags Precursor_[Q64419.1]

Mll;(sa?dlssﬁglrl\j/?egllﬁfs [g%l.anlm 1] - Oomycetes
29 Rattus norvegicus_[XP_212849.3]
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.5._Nectria_haematococca_Neha92582

.5._Fusarium_graminearum_FGSG_06017

.5._PTRG_10591_Pyrenophora_tritici-repentis

.5._Cochliobolus_heterostrophus_Cohe15415
.5._AN3211_Aspergillus_nidulans

.5._GW099189_Glomus_intraradices

100 -5._Aspergillus flavus NRRL3357_[EED54123.1]

.5._AFL03025_Aspergillus_flavus

.5._AFL10616_Aspergillus_flavus

.5._Talaromyces stipitatus ATCC 10500_[EED23782.1]

@ ———— .5._Mycgr43961_Mycosphaerella_graminicola

.5._MGG_08454_Magnaporthe grisea
100 | .5._Moniliophthora perniciosa_[EF114673.1]
Lr .5._Moniliophthora perniciosa_[XM_002388242.1]
.5._Moniliophthora perniciosa necrosis— and ethylene—inducing protein 1 gene _[EF109894.1]

.5._Magnaporthe grisea MGG_10532

35 100 1 -5._A113000178_Aspergillus_oryzae

.5._AFL08649_Aspergillus_flavus

.5._Nehab53292_Nectria_haematococca

.5._BC1G_06310_Botrytis_cinerea

.5._Botryotinia draytonii_[CAJ31828.1]

.5._Botryotinia squamosa_[CAJ31840.1]

.5._Botrytis galanthina_[CAJ31845.1]
.5._SS1G_03080_Sclerotinia_sclerotiorum
.5._Neha79720_Nectria_haematococca

100— .5._FOXG_15072_Fusarium_oxysporum

L 5._FOXG_17014_Fusarium_oxysporum

100 Pythium aphanidermatum_[AAD53944.1]
Pythium monospermum_[AAQ89593.1]
Phytophthora parasitica_[AAK19753.1]

Phso108607 Phytophthora_sojae

Phra71477 Phytophthora_ramorum

921 Phra76249 Phytophthora_ramorum

Phra42876 Phytophthora_ramorum

PITG_10839 Phytophthora_infestans

Phso127887 Phytophthora_sojae

PITG_00759 Phytophthora_infestans
3 73 Phso138853 Phytophthora_sojae
- Hyp708904 Hyaloperonospora_parasitica
Hyp709154 Hyaloperonospora_parasitica
Hyp700841 Hyaloperonospora_parasitica
&E Hyp706365 Hyaloperonospora_parasitica
Hyp700860 Hyaloperonospora_parasitica
Hyp710771 Hyaloperonospora_parasitica
20 e PITG_00957 Phytophthora_infestans
59 Phso140225 Phytophthora_sojae
54 Phra72475 Phytophthora_ramorum
6Bhra71 618 Phytophthora_ramorum
Phra72165 Phytophthora_ramorum

99 PITG_04248 Phytophthora_infestans
PITG_19936 Phytophthora_infestans

50 Bacillus subtilis subsp spizizenii ATCC 6633_[ZP_06873106.1]
4|§,_|_— Bacillus halodurans C—125_[NP_241261.1]
Bacillus licheniformis ATCC 14580_[YP_078774.1]
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36 Burkholderia multivorans CGD2M_[ZP_03575028.1]
Cyanothece sp PCC 7822_[ZP_03155100.1]

Parachlamydia acanthamoebae str Hall’s coccus_[ZP_06299161.1]

53

|— Halorhabdus utahensis DSM 12940_[YP_003130165.1]
1oo|— Rhodococcus erythropolis SK121_[ZP_04385553.1]
97 1 Rhodococcus erythropolis PR4_[YP_002768942.1]
[ Thermomicrobium roseum DSM 5159_[YP_002523353.1]
72 [ Streptomyces scabiei 8722_[CBG67736.1]

I %treptomyces hygroscopicus ATCC 53653_[ZP_05515385.1]
Streptomyces viridochromogenes DSM 40736_[ZP_05532166.1]

99 .6._Phra79223_Phytophthora_ramorum

ﬁr[ .6._Phra79224_Phytophthora_ramorum

25 .6._Phca39518_Phytophthora_capsici

.6._Phs0139112_Phytophthora_sojae

87 .6._Phra80592_Phytophthora_ramorum
100| .6._Phrag80591_Phytophthora_ramorum
.6._Phra86219_Phytophthora_ramorum
.6._Phso139106_Phytophthora_sojae
.6._PITG_02685_Phytophthora_infestans
.6._Phca18502_Phytophthora_capsici
.6._Phra79219_Phytophthora_ramorum
100, .6._Phca96147_Phytophthora_capsici
.6._Phca44084_Phytophthora_capsici
.6._PITG_02688_Phytophthora_infestans
526.7Phso1391077Phytophthor':1fsojae
.6._Phra79222_Phytophthora_ramorum
100 | .6._Phso139127_Phytophthora_sojae
.6._Phs0139122_Phytophthora_sojae
_|L— Myfi51336_Mycosphaerella_fijiensis
Mygr70873_Mycosphaerella_graminicola
SNU02817_Stagonospora_nodorum
ABO08301_Alternaria_brassicicola
|— AN3616_Aspergillus_nidulans
8o AFL11767_Aspergillus_flavus
NFIA000880_Neosartorya_fischeri
48 ATEG_02895_Aspergillus_terreus
9 Afu3g00350_Aspergillus_fumigatus
Asni44778_Aspergillus_niger
— 51 7 Cohe93912_Cochliobolus_heterostrophus
PTRG_01914_Pyrenophora_tritici-repentis
93| FGSG_13560_Fusarium_graminearum
FOXG_05897_Fusarium_oxysporum
86! FVEG03768_Fusarium_verticillioides
Scc0232589_Schizophyllum_commune
CNAG_04237_Cryptococcus_neoformans
Crpa36895_Cryphonectria_parasitica
34 76 BC1G_14770_Botrytis_cinerea
99 SS1G_01648_Sclerotinia_sclerotiorum
VDAG_03949_Verticillium_dahliae
97~ VDBG_03038_Verticillium_albo—atrum
.6._PITG_02687_Phytophthora_infestans .
.6._PITG_21033_Phytophthora_infestans - Fungl
.6._Phca96152_Phytophthora_capsici - Oomycetes
.6._Phso139108_Phytophthora_sojae
48| .6._Hyp703537_Hyaloperonospora_parasitica O Support for with Oomycetes

57 .6._Phra79221_Phytophthora_ramorum .
.6._Phra79220_Phytophthora_ramorum D Support for within Oomycetes
Fig. 1.21
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@ Fibrobacter [YP_003250061.1]
162453184_Sorangium_cellulosum_So_ce_5¢

57 645917 Hahella_chejuensis_KCTC_2396
9 Teredinibacter tumerae [YP 003071817.1]
= Erwinia chry i [POC1A.1]
Bacillus [Bacillus
59 —| 39 2 Bacillus subtiis [NP_389746.1]
" baltica [NP_866630.1]
D jlum [YP_002250198.1]
85 —1"Diciyoglomus turgidum [YP_032352346.1]
Bacillus sp. [ACY38198.1]
81 uncultured bacterium [AAP70368.1]

7Saccharophagus degradans [YP_! 526417 1]
accharophagus degradans [YP_526417.1]
Pseudoallemmonas haloplanktis [AAF86343. 2

98

[ZP_05803310.1]
Alteromonas macleodii [ZP_04713986.1]

Dit turgidum [YP_002352347.1]

[YP_002871877.1]

71736163_Pseudomonas_syringae_pv_phaseolicola_1448A

[ 100 {57 28871420_Pseudomonas_syringae_pv_tomato_str_DC3000
66047212_Pseudomonas. synngae _pv_syringae_B728a

————————{ % — 5. Me|a72436 Me\ampsora laricis-populina

5. |
.5._VDBG_08488_Verticillium_albo-atrum B
5._Neha122319_Nectria_haematococca

5._NFIA077100_f artorya_fischeri

.5._VDBG_05494_Verticillium_albo-atrum
.5._AB06199_Alternaria_brassicicola
.5._VDAG_03656_Verticillum_dahliae
5._BC1G_11690_Botrytis_cinerea
5._881G_00040_Sclerotinia_sclerotiorum

,— 5. Asm210567 ’_Aspergillus_niger
.5._A003001295_Aspergillus_oryzae

me— 5._ATEG_00950_Aspergillus_terreus
.5._AN4882_/ gillus_nidulans

5. Cohe64232 Cochliobolus_heterostrophus
70b5._PTRG 00517 Pyrenophora triici-repentis
5._AB07436_Alternaria_brassicicola

11 .5._UM04708_Ustilago_maydis

.5._VDAG_07238_Verticillium_dahliae
.5._Cohe117798_Cochliobolus_heterostrophus
5._PTRG_03919_Pyrenophora_tritici-repentis
.5._AB03768_Alternaria_brassicicola
5._SNU05296_Stagonospora_nodorum
.5._Crpa69046_Cryphonectria_parasitica
5. ,A!usmoaao,Asperngus fumigatus

BC1G_12517_Botrytis_cinerea
5 ._SS1G_10071_Sclerotinia_sclerotiorum
5._ATEG_0121 6_Aspergillus_terreus
5._ACLA094210_Aspergillus_clavatus
5._A010000087_Aspergillus_oryzae
.5._AN9439_Aspergillus_nidulans
.5._ACLA013470_Aspergillus_clavatus
5._A010000504_Aspergillus_oryzae
.5._AN2331_Aspergillus_nidulans

.5._Crpa98319_Cryphonectria_parasitica
77 5._Afu7g05030_Aspergillus_fumigatus
.5._Asni55212_Aspt _niger

5._Asni41815_Aspergillus_niger
.5._CHG02337_Chaetomium_globosum
.5._Neha30203_Nectria_haematococca
5._FGSG_01607_Fusarium_graminearum
5._FVEG09702_Fusarium_verticillioides
750 5. FGSG_03483_Fusarium_graminearum

U5._FOXG_16516_Fusarium_oxysporum
.5._FVEG03470_Fusarium_verticillioides
.5._Neha44358_Nectria_haematococca

53

.5._FGSG_03121_Fusarium_graminearum
o 5._Crpa39853_Cryphonectria_parasitica
L==—— 5. Trat53176_Trichoderma_atoviride

5._BC1G_12017_Botrytis_cinerea

oo — > 5._S81G_07942_Sclerotinia_sclerotiorum
Phs0132227_Phytophthora_sojae
Phso145391_Phytophthora_sojae

97 Phso140272_Phytophthora_sojae
Rs0132225_Phytophthora_sojae

Phra85623_Phytophthora_ramorum

Phca84769_Phytophthora_capsici
Phca1119_Phytophthora_capsici

Phraaegm _Phytophthora_ramorum
10387_F

Hyp7 _parasitica

Phca25655. Phympmhnra capsici
Phrat _ramorum
H p710353 Hyaloperonospora_parasitica
100, Phso140270. Phytophthora sojae

Phs0140268_Phytophthora_sojae
Phso141647_Phytophthora_sojae

Phra77mc _Phytophthora_ramorum
Phcai15597_Phytophthora_capsici
Phso128355_Phytophthora_sojae

% Phs0133199_Phytophthora_ solae
4'__':??150132218 Phytophthora_sojae
Phca25476_Phytophthora_capsici
PITG_00872_Phytophthora_infestans
Phra77715_F _ramorum
supercont1_15_Saprolegnia_parasitica
supercont1_11_Saprolegnia_parasitica

Phca79318_Phytophthora_capsici
-5 Phca21313_Phytophthora_capsici

Phra75231_Phytophthora_ramorum
Phca38885_Phytophthora_capsici
Phs0143943_Phytophthora_sojae
100y PITG_21462_Phytophthora_infestans
PITG_09465_Phytophthora_infestans
Phra75227_Phytophthora_ramorum

Hyp709214_Hyaloperonospora_parasitica

Phca21323_Phytophthora_capsici
Phso145395_Phytophthora_sojae
PITG 21463 _Phytophthora_infestans
Phso144197_Phytophthora_sojae
Phso144196_Phytophthora_sojae
Phso144191_Phytophthora_sojae
Phra75225 _Phytophthora_ramorum
Phra75226_Phytophthora_ramorum
Phca121321_Phytophthora_capsici

94
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subsp. Iaumondn

37528247
|—|?2_| subsp
100

e
1-IYP003019923.1)

_PfO-1

51597563_Yersinia pseudo\ubevculosls IP 35063
2 162877_Naegleria_gruberi
I 29830777 ~evormitlis MA_ 3680
1 29832304 _avermitilis_MA-4680
o2 29832301_ _avermitilis_MA-4680
erythraea NRRL 2338_[YP_001104202.1]
6, 98 SK121_[ZP_04382846.1]
Rhodacaccus opacus B4_[YP_002782371.1]
P 5o1— 111022086_Rhodococcus_sp. RHA1
¢ i ATCC 14266_[ZP_04835997.1]
55981480_Thermus_thermophilus_HB8
59 54 159900040_} ¥ iacus_ATCC_23779
49 sp SIP3-4_[YP_003051066.1]
90, 156741569 Rosilexus castenholzii_DSM_13941
75 148655099_Roseiflexus_sp._RS—
protocatechuate 3_[ZP_04037829.1]
82703214_Nif _ATCC_251
B I\ ATCCarlna MBICT10|7
88 77165877, Nittosococcus_ocean! 19707
=1 7164637 | :_oceani_ATCC_19707
28 159907350 Herpelcslphcn auranﬂacus _ATCC_23779
74317220_T} _ATCC 25259
2 D i VCD115_[YP_002784902.1]
T terrenum ATCC BAA—798 [YP_003323670.1]
T sp MED121 [ZP 01076000.1)
76 116252761 _| _viciae_3841
4 41 Comamonas CNB-2_[YP_ 1
50 3_[ZP_01459590.1]
o— 73539064_Ralstonia_eutropha_JMP134
28 |39 116694741_Ralstonia_eutropha_H16 5 [YP_001617686.1]
L 130 ATCC 51888_[ZP_05374819.1]
30 . 1106351761 sp._BNC1
K sp HTCC2601 JZP 07444072.1]
35 314194_Ralstonia_metallidurans_CH34.
79 CM4_[YP_002423474.1]
96 98 148258566, Bladyrhlzob\um sp._BTAI
146337837 _Bradyrhizobium_sp._ORS278
hitinophaga pinensis DSM 2588_[YP_003120875.1]
4 61 protocatechuate 3_[ZP. GaaseoaEs
|—| DSM 18053_[YP_003088138.1]
82 49 mansoni_[XP_
1 79 146299440 ] _UW101
bacterium ALC-1_[ZP_02181399.1]
90 50 Delftia SPH-1_[YP_( 0015641661]
[y 94972304_D: _geothermalis_DSM.
100 T-27_ |YP_002762722.1]
67 3_[ZP_03864996.1]
52 94

116672671 _Arthrobacter_sp._FB24
62051_Arthrobacter_aurescens_TC1

5._Neha84393_Nectria_haematococca

5._50423557_Debaryomyces_hansenii
_SSTG_09100_Sclerotinia_sclerotiorum

a_2
5._NFIA032260 Neosarloryd fischeri

88— 5_NCU01849_Neurospora_crassa
5._Trvi59138_Ti

virens
13, 5._CHGO03878_Chaetomium_globosum
5. Tro71094_Trichodorma, regsel
FGSG_08037_Fusarium_graminearum
5. b 8190_Podospora_anserina
FGSG_01982_Fusarium_graminearum
5. th’ﬁOS@Z Nectria_haematococca
5._Crpa41869_Cryphonectria. peuesitcn
HG02140_Chaetomium_globosum

5._AFL08S38 Aspergilus flavus
67 100~ .5._NFIA049420_Neosartorya_fischeri
1 5. /\fueguaom Aspergillus_fumigatus

70 5_AN7161_Aspergillus_nidulans
5."AN1301_Aspergillus. nidulans
4@ 5._AFL03657_Aspergillus_flavus
6 76 5. Asni49638_Aspergillus_niger
Phoo] 33860 Phylophthora._sojae

Phso133856_Phytophthora_sojae
Phso145388_Phytophthora_sojae
Phca22106_Phytophthora_capsici

1241386_Phytophthora_ramorum

Phra45452_Phylophihora._ramorum
Phrad4325_Phytophthora_ramorum
Phra72402 Phytophthora_ramorum
Phra85045_Phytophthora_ramorum

5.

100

Cellvibrio japonicus ueda|07 [VP 001983304.1]

14180_Podospora_anserina

._VDBG_03876_Verticillium_albo-atrum

5._PABG01862_Paracoccidioides_brasiliensis

Phrag0732

ramorum
hso1 33354

Phrag073:!

P
Phso133361 Phylophihora_sojae

_sojae

26 43

%6 L—— Froazs0ss. F‘hytophlhora

Phrag143 Phylopmhora ramorum
sojae

capsici

91 PITG_04071” Phylophithra.infestan
283986 Phytophthora_ramorum
99 36 Cabecss Phytophihora_oapsici

Phoadozs Phytophiford. capsicl

5._Asni42189_Aspergillus_niger
5._Myfi37681_Mycosphaerella_fijiensis

5. AFL1217

5

5. Asm45961 Aspergills i
1

Too7] Phra83951_Phytophthora_ramorum
Phra83952_Phytophthora_ramorum

s _Aspergillus_ hauians

iger
Crpa27175_Cryphonectria_parasitica

Crpa51525_Cryphonectria_parasitica

L 5 _UMmo4tti Usmago maydis
3 had2188_Nectria_haematococca

5. FGSG_0
ECTG 10768_Botrytis_cinerea
5._SS1G_14321_Sclerotinia
5._ATEG_06081_Aspergil
5._Afu3g07800_Aspergillus._f
5._Cohe25759_Cochiobolus_heterostrophus
MGG_084:

31_Magnaporthe_grisea
100 % ¢

87

01175_Blastomyces. dermaht\d\s
76 (g5~ - SNU00S62. Stagonespgra_nodory
= 5. PTRG. 10291_Pyrenophora it

6000214_Aspergillus_oryzae

A02
5._Afu3g14630_ Aspergmus fumigatus

FVEGOS?SS Fusarium_verticillioides
4685_Fusarium_graminearum

sclerotiorum
fus_terreus
fumigatus

- Fungi

ici-repentis

.5._ABO0069_Alternaria_brassicicola
5 UMOSBBS Ustilago_maydis®

Mela70972_Melampsora_laricis-populina

5. Mela70973_Melampsora_laricis-populina
PGTG_10156_Puccinia_graminis
5._CC1G_09813_Coprinus_cinereus

5._Labi184112_Laccaria_bicolor

5. CC1G_05902_Coprinus_cinereus
5._Scc037594 commune

0.3

.5._Cohe59831_Cochliobolus_heterostrophus
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g\ e BGR1_[YP_002908805.1]
52 A ——— Pectobacterium caro(ovorum subsp carotovorum PC1_[Y! 0030170821
58 ———— Bacillus I\chenlformls ATCCI 0_[YP_080412.1]
=5 secreted endo-1_[ZP_04603971.1]
29829110_Streptomyces_avermitilis_| MA-4680 . )
T 11B_[YP_872378.1]
78 [700 L2 Acidothermus cellulolyticus
acidiphila DSM 44928_[YP_003114348.1]
endo-1_[ZP_04994021.1]
Slveg(omyces sp 11AG8_[AAF91283.1]
omyces svlceus ATCC 29083_[ZP_05016224.1]
100 91100, endo-1_[NP_821730.1]
2982709 S(rep amyces averm\tll\s MA-4680
Streptomyces coelicolor A3 7{ 625477 (]:
Streptomyces ambofaciens ATCC 2 g AJ90159.
Streptomyces ghanaensls ATCC 14672 g 04683886.
Streptomyces flavogriseus ATCt 31_[ZP_05801764.1]
Streptomyces scabiei 8722 &CEG67793 1,1
Streptomyces rochei +5AA521 %
Micromonospora auramlacaA CC 27029 _[ZP_06215034.1]
secreted endo-1_[ZI
596933 Sal\nlspora tr ica_CNB-4
Salinispora arenicola CNS-205_[YP_( 001539 1]
mirum DSM 43827_[YP _( 003101698 1]
5. ACLADO7820 Asge illus_clavatus
75- NFIA0274( leosartorya_fischeri
5._Afu7g06150_Aspergillus_fumigatus
5._A026000102, Aspergmus oryza
211053 Asperngus niger
S,ATEG 05519 )_Aspergillus_terreus
5._ATEG_09894_Aspergillus_terreus
5._MGG_00677. Magnaporme grisea
5. CHG03756 Chaetomium_globost
5. SNU08921_Stagonospora_nodorum
95 .5._SNU13099_Stagonospora_nodorum
5._MGG_08537_Magnaporthe_grisea
5._Pa_4_6020_Podospora_anserina
5._CHG04975_Chaetomium_globosum
5 Mygr105871_Mycosphaerella_graminicola
ohe119592_Cochl |Dbu\us,heterostvophus
55 5. PTRG _06274_Pyrenophora_tritici-repentis
Trvi67800_Trichoderma_virens
Trre123232_Trichoderma_reesei
5. Trvl42538 Trichoderma_virens
5._Trat44429 Trichoderma_atoviride
5._FGSG_11037_Fusarium_gramineart um
FOXG_17404_Fusarium_oxysporu
5._FVEG12486_Fusarium Verllc\\l\mdes
._Trat82406 Tnchoderma atoviride
.1._Neha106477_Nectria_haematococca
1._FGSG_05851 _Fusarium_graminearum
1._Neha48733_Nectria_haematococca
.1._Trvi28149_Trichoderma_virens
Crpa62910 Cryphonectria_parasitica
_Crpa58977. Cryphonectrla parasitica
700 4._Labi308280. Laccana,blco\ov
4._Phch7048 Phar rysosporium
4 PcpHZﬂQ\ Postia_placenta
Phch8466_Phanerochaete_chrysosporium
4._Popl52805_Postia_placenta
S$S1G_02369_Sclerotinia, sc\emhmum
BC1G 00594 Botr tis_cinel
. S1G_00501 Sc\eroﬂma sclerotiorum
78 .1._Myfi40655_M) haerella_fijiensis

1._SNUg1ge2 §tagonospura nodorum
AG. 10242 Pyrengphora trii-repentis
Cohe29798 _Cochliobolus heterostroph
DBG_03110_Verticillium_albo-atrum
A Neha29778 Nectria_haematococca
DAG_07406_Verticillium_dahliae

]
100 PhcaHSEOE Phytophithora_capsici
50109681_Phytophthora_sojae
Pheazesd _Phytophthora_capsici
F'hca27600 _Phytophthora_capsici
caj

e

gyéﬂ 511_F parasitica
PITG_06962_Phytophthora_infestans
Phso138767_Phytophthora_sojae

31

Phca69A727Ph¥‘ophthora foapsic
Phra79939_Phylophinora, ramorum
2397 |

Pneo140801 Phylophthora sojae
Phcaz3894 Phytophihora. capsici
PITG 16992 Phytophihora infestans
sojae

Phras31ag_Phyos ohera vamorm
077_Phylophthora_capsici
Phca23733, Phytophthora_capsici
Y2080 Phytopnthora_ramorum

e o005

15 3
Hyp703817_Hyaloperonospora_parasitica
Phoa23se2 Phytopfihora capsicl
2081_Phytophthora_ramorum
Phso109280_Phytophinora. sojae
08944_Phytophthora_infestans
Phoagoso _Phytophthora_capsici

1_Phytophthora_sojae

PITG 16991 Phylththoraiinfestans
Phso140300_P sojae

Phso140303_P! _sojae
00— Phra83138_Phytophthora. ramorum
1._Asni191511_Aspergillus_niger
1._Asni52011 Asperngus niger
A!u 04730
CLA029940 ispergnlus Havatus
._AN0452 Aspergmus mdmans
1 AFLOABBUa A0 ASP\\WH:\US s
spergilus. flavus )
- M Fungi
0.4
- Oomycetes
O Support for with Fungi

D Support for within Fungi
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Vitis vinifera_[XP_002276870.1]
100 Vits vinifera_ [XP_002273619.1]
100

Sovghum bicolor_[XP_002466207.1]
Hordeun laie (484986251
icum aesfivum_[ABJ98332.1]
Popu\usmchocarpa_[)(P 002315140.1]
‘Arabidopsis thaliana_[NP_563856.1]

mulple nosiol polshosptate prosphatae 1 [EEY4238.1
Hydra magnipapillata_[XP_002167713.1]

Nematosteli vectensis_[XP_001640538.1]
flordae_(XP_002596211.1]
13 51 e Danio rerio_[AAHB6753.1]
21 L0 etraodon nigrovirdis_[CAF98607.1]
Ciona intesfinals_[XP_002121164.1]
2 Dapu248902_Daphnia_pulex
o = Culex g fatus_[XP_001844573.1)
L Dapu301637_Daphnia_pulex
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