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DQ471001 Orbilia sp.(as A. psychrophila) AFTOL-ID 906, CBS 547.63 (UK, Staffordshire, soil)

AJ001987 Orbilia sp. (as A. oligospora) CBS 289.82 (France, Meloidogyne)

FJ176810 Orbilia elegans CBS 397.93, AFTOLID 1252 (Sweden, Skaane, soil under Salix)

AJ001988 Arthrobotrys pyriformis (as A. robusta) A.R. 9327, CBS 340.94 (Germany, Berlin, Sorbus)
AJ001989 Arthrobotrys superbus CBS 107.81, ATCC 28922 (Belgium, Wallonia, bark)

AF006307 Arthrobotrys cf. superbus (as O. fimicola) D.H.P. 60 (USA, Massachusetts, Capreolus dung)

83 HM101142 Arthrobotrys superbus (as Diderma testaceum) (?China)

AJ001985 Arthrobotrys musiformis (as A. conoides) CBS 266.83, ATCC 28705 (Nigeria, Vigna)
—[—AJ001998 Orbilia elegans (as M. psychrophilum) L9203 (unlocalised)
HM101139 Orbilia oligospora (as Physarum globuliferum) (?China)
AJ001986 Orbilia oligospora ATCC 24927, CBS 115.81 (Sweden, soail, ET)
AJ001983 Orbilia oligospora (as A. conoides and A. superba) CBS 109.52
9~ JQ809337 Orbilia oligospora XAo1 (China, Xinjiang) subgenus
U72598 Orbilia oligospora DHP 55, H.B. 5442 (USA, Massachusetts, lichen thallus) Orbilia

AJ001996 Gamsylella gephyropaga CBS 178.37 (USA, unlocalised, T)
/AJ001991 Arthrobotrys flagrans CBS 565.50, ATCC 13423 (UK, vegetable compost)

99 1 AJ001895 Arthrobotrys flagrans (unlocalised)

AY902788 Orbilia lysipaga (as Dactylellina sichuanensis) YMF1.00023 (China, Sichuan, soil, T)

EUS573356 Arthrobotrys mangrovisporus MGDW 17 (China, Hong Kong, mangrove, T)
EU107342 Arthrobotrys thaumasius P030, CBS 132.42 (Netherlands, Spinacia, root)

EU107340 Arthrobotrys eudermatus P059, CBS 110116 (Western Australia, Perth, leaf litter, aquatic)

Orbilia

AJ001990 Dactylellina haptotyla (as Dactylella candida) M.P.P. A2/19, CBS 200.50 (UK, leaf in pond)

EU107343 Dactylella clavata P061
AJ001995 Orbilia ellipsospora M.P.P. No. 67, CBS 225.54 (UK, unlocalised)

EU107341 Arthrobotrys polycephalus P063, CBS 496.92 (Germany, Berlin, soil in fern greenhouse)

—— AJ001992 Orbilia rhopalota CBS 493.67 (Netherlands, Bergen, Pinus)
AJ001994 Drechslerella doedycoides M.P.P. No. 7, CBS 223.54 (as 233.54) (UK)
AJ001997 D dactyloides G.B. No. 10751, CBS 264.83 (Canada, unlocalised, soil)
EU107344 Orbilia brochopaga P049, CBS 755.85, G.L. Barron Bo. 1008 (Canada, greenhouse soil)
ined. Orbilia sarraziniana B.L. 6574, HMAS 139684 (China, Beijing, indet. tree) subgenus
Habrostictis

MN339158 Orbilia nemaspora BHI-F457a (USA, Massachusetts, Boston, Acer)*
MH221048 O. euonymi G.M. 2016-09-10.1 (France, La Palud-sur-Verdon, Buxus ) SUbgenL.l§
Hemiorbilia

AF106537 Orbilia oxyspora A.R. 922, CBS 497.92 (California, bamboo, soil)
subgenus

9 |, AY902796 Orbilia oxyspora (as Dactylella atractoides) YMF 1.561 (China) -
Orbilia

75 L AY902797 Orbilia oxyspora CBS 280.70 (Germany, Kiel, Angelica)
subgenus

KY419196 Orbilia aradi G.M. 2014-02-23.2 (Luxembourg, Hesperange, Fagus) .
Habrostictis
KY419182 Orbilia leucostigma G.M. 2015-08-15.4a (Luxembourg, Hovelange, Fagus)

U72603 Orbilia aff. xanthostigma (as O. delicatula) D.H.P. 111 (USA, Massachusetts) SLgE;;;:S

69 — KY419181 Orbilia xanthostigma G.M. 2015-08-15.4b (Luxembourg, Hovelange, Fagus)

69 | AY357265 Orbilia (Anguillospora) rosea CCM F-08983 (UK, Wales, foam, T)
63 | | AY357265 Orbilia (Anguillospora) rosea CCM F18983 (UK, Wales, from foam, ET)

FJ719770 Orbilia luteorubella HMAS 267649, CGMCC 3.13369 (China, Guizhou, indet. tree)
subgenus

DQ471000 Orbilia aff. sinensis (as O. vinosa) CBS 917.72 (USA, R.G. Benedict) Habrostictis

99
MK473417 Orbilia septispora G.M. 2016-09-20.1 (Luxemburg, Ehlerange, Phragmites)

MH221053 Orbilia ficicola G.M. 2016-09-12.1, H.B. 10138a (France, Vallon, Ficus)
KM870654 Uncultured eukaryote TE107E (USA, Alaska, Middle Fork Toklat Glacier, debris)
KM870714 Uncultured eukaryote TE204D (USA, Alaska, Middle Fork Toklat Glacier, debris)
KM870770 Uncultured eukaryote TE212B (USA, Alaska, Middle Fork Toklat Glacier, debris)
5 KM870703 Uncultured eukaryote TE202H (USA, Alaska, Middle Fork Toklat Glacier, debris)

99 1 EF024651 Uncultured Orbiliaceae Elev 18S 977 (USA, Populus rhizosphere)
H37

EF024783 Uncultured Orbiliaceae Elev 18S 1286 (USA, Populus rhizosphere)

97 KY419193 Hyalorbilia inflatula H.B. 9915 (Germany, Triberg, ?Sorbus) Hyalorbilia

71 | AB001108 Lecophagus muscicola |AM 14638 (Japan, Tokyo)
87 |1 AB001108 Lecophagus muscicola (Japan)
Lecophagus
AY635836 Lecophagus muscicola AFTOL-ID 183, ATCC 56071 (?USA)
<) AB014400 Lecophagus longisporus CBS 845.91 (New Zealand, Auckland, T)

Lilapila

MH221039 Lilapila oculispora H.B. 10122 (Switzerland, Flums, Picea)
AY789379 Neolecta irregularis

J01353 Saccharomyces cerevisiae

001
Phylogenetic analysis S1: NJ analysis of Orbiliomycetes based on SSU (V1-V5) rDNA dataset (59 sequences, 1089 positions, aligned with MUSCLE) using
MEGAG6 (500 replicates). The tree is rooted with Saccharomyces cerevisiae and Neolecta irregularis. T = type, ET = epitype, * = without SSU (V1-V2).



MH221045 Lilapila oculisporella G.M. 2016-08-11.1 (France, Col du Fanget, Picea)

65 | MG372373 Lilapila oculisporella G.M. 2015-09-15.1 (France, Montmaur, Pinus)
MH221043 Lilapila oculisporella G.M. 2016-09-08.1 (France, Col du Labouret, Picea)

MH221044 Lilapila oculisporella G.M. 2016-08-14.1 (France, Cret de la Perdrix, Picea) i i
Lilapila

MH221039 Lilapila oculispora H.B. 10122 (Switzerland, Sargans, Flumserberg, Picea)

MH221041 Lilapila oculispora G.M. 2017-08-31.1 (France, Mercantour, Isola, Picea)

KT222413 Lilapila oculispora H.B. 9162a (France, Col du Labouret, Picea)

MH221040 Lilapila oculispora G.M. 2017-08-31.2 (France, Mercantour, St.-Martin-Vesubie, Picea)
MH221042 Lilapila jurana H.B. 10123 (Switzerland, Tramelan, Moulin de la Gruere, Picea)

96| KY687746 Uncultured fungus GL23689 154 s007 (Madagascar, soil)

KY687745 Uncultured fungus GL23689 154 s143 (Panama, soil)
Bryorbilia

KY687798 Uncultured fungus GL33822 192 G2700 (Papua New Guinea, soil)
KY687788 Uncultured fungus GL32399 186 S045 (Puerto Rico, soil) B5
100 | KY687787 Uncultured fungus GL32399 186 S049 (Puerto Rico, soil)

—— EU489947 Uncultured Ascomycota 4M4 b07 (USA,Texas, savannah soil)*

99
EU489983 Uncultured Ascomycota 4S1 D08 (USA, Texas, savannah soil)*

A
EU490106 Uncultured Ascomycota C32 B09 (USA, Texas, savannah soil)*

50 Amphosoma 75

EU489994 Uncultured Ascomycota 4S1 E09 (USA, Texas, savannah soil)*
U6

53

JF719101 Uncultured fungus NVLL3D10 (USA, New Mexico, Black Canyon, rock varnish)
u7

52 KC674507 Uncultured fungus nco130h07 (USA, Homo sapiens skin)

AB001108 Lecophagus muscicola IAM 14638 (Japan, Tokyo)

ABO014400 Lecophagus longisporus CBS 845.91 (New Zealand, Auckland, T) Lecophagus
61

65 62 AY635836 Lecophagus muscicola AFTOL-ID 183, ATCC 56071 (unlocalised)

58 | KM870770 Uncultured eukaryote TE212B (USA, Alaska, Middle Fork Toklat Glacier, glacial debris)
KM870703 Uncultured eukaryote TE202H (USA, Alaska, Middle Fork Toklat Glacier, glacial debris)
us

] KM870714 Uncultured eukaryote TE204D (USA, Alaska, Middle Fork Toklat Glacier, glacial debris)
87 KM870654 Uncultured eukaryote TE107E (USA, Alaska, Middle Fork Toklat Glacier, glacial debris)
B4 Bryorbilia

] KY687807 Uncultured fungus GL37062 200 S073 (Chile, Aysen, soil)
KY687772 Uncultured fungus GL28511 176 S143 (Panama, Chiriqui, soil)
U1

—

100 I—KY687771 Uncultured fungus GL29325 176 G2660 (Papua New Guinea, soil)

MH221047 Hyalorbilia erythrostigma G.M. 2017-11-23.1 (Luxembourg, Bettembourg, Clematis)

100 LIKT222441 Hyalorbilia erythrostigma H.B. 9077a (Luxembourg, Kockelscheier, Diatrype, ET)

68 | MH221046 Hyalorbilia erythrostigma G.M. 2017-11-19.4 (Luxembourg, Fentange, Clematis)*

87 |EF024783 Uncultured Orbiliaceae Elev 18S 1286 (USA, Populus rhizosphere)
H37

EF024651 Uncultured Orbiliaceae Elev 18S 977 (USA, Populus rhizosphere)
KT222442 Hyalorbilia inflatula H.B. 9080 (Germany, Chemnitz, Tilia — broad-celled)

55 KY419193 Hyalorbilia inflatula H.B. 9915 (Germany, Triberg, ?Sorbus — broad-celled)
Hyalorbilia

KY419192 Hyalorbilia tortuosa S.H. 868 (Netherlands, Utrecht, Quercus)

KT215223 Hyalorbilia polypori H.B. 7557a, CBS 117018 (Germany, Tibingen, Fagus)

KT215222 Hyalorbilia lignatilis M.M.H. 005, YMF 1.00596 (China, Yunnan, Pinus, T)

54 FJ553822 Uncultured Pezizomycotina LTSP EUKA P4J20 (Canada, British Columbia, forest soil) H14
KY463701 Hyalorbilia cf. brevistipitata H.B. 9276a (Ethiopia, Menagesha Suba, Lobelia)

89 1KT215221 Hyalorbilia brevistipitata HMAS 86810, CBS 113946 (China, Beijing, indet. angiosperm, T)

KT222443 Hyalorbilia citrina H.B. 9661 (Brazil, Rio de Janeiro, Itatiai, indet. angiosperm)

?‘— KT222449 Hyalorbilia fagi H.B. 9105a (Germany, Tlbingen, Fagus)

KY419195 Hyalorbilia lunata 2.X.2016 (England, West Sussex, Acer)
KY687855 Uncultured fungus GL50264 222 S129 (ltaly, Sicilia, soil) u3

KY687852 Uncultured fungus GL48228 221 AV101 (Colombia, Amazonas, Santander, soil) U2

JN040506 Knufia perforans strain CBS 885.95

KT215193 Tuber borchii CBS 272.72

—

0.005
Phylogenetic analysis S2: NJ analysis of the Lecophagus-Amphosoma clade and the Hyalorbilia clade based on SSU (V8-V9) rDNA dataset (50 sequences, 366
positions, aligned with MUSCLE) using MEGA®6 (500 replicates). The tree is rooted with Tuber borchii and Knufia perforans. T = type, ET = epitype, * = without

SSU (V8).



KT222376 Hyalorbilia inflatula H.B. 7112 (Spain, Madrid, Populus - narrow-celled)
KT222449 Hyalorbila fagi H.B. 9105 (Germany, Tubingen, Fagus)

KT222378 Hyalorbilia fagi H.B. 8224b (Germany, Tibingen, Fagus, TT)

DQ656656 Hyalorbilla cf. japonica (as H. inflatula) B.L.. 6418, HMAS 139580 (China, Fujian, indet. angiosperm)
DQ656651 Hyalorbilla sp. (as H. polypori) B.L. 288, HMAS 139530 (China, Hainan, indet. tree)

JF691202 Uncutured Orbilales FM105.3 (Madagascar, La Reunion, tropical orchid mycorthiza)  H1
KT222377 Hyalorbilia citrina H.B. 8012 (Martinique, Ganoderma, ET)

KY419193 Hyalorbilia inflatula H.B. 9915 (Germany, Triberg, cf. Sorbus - broad-celled)

KT222442 Hyalorbilia inflatula H.B. 9080 (Germany, Chemnitz, Tiia - broad-celled)

KT222375 Hyalorbilia inflatula H.B. 8279 (Switzeriand, Luzern, Tila - broad-celled)

KT222346 Hyalorbiia inflatula H.B. 9328 (Germany, Chemnitz, Salix - narrow-celled, NT)

DQ656661 Hyalorbilia inflatula B.L. X034, HMAS 96789 (China, Tibet, indet. tree)

DQ656660 Hyalorbilia inflatula B.L. 6564, HMAS 139536 (China, Xinjiang, Betula - broad-celled)

DQ656659 Hyalorbilia inflatula B.L. X076, HMAS 96788 (China, Tibet, indet. tree)

DQ656658 Hyalorbilia arcuata (as H. inflatula) B.L. 6426, HMAS 139537 (China, Fujian, indet. tree)

DQ656657 Hyalorbilia arcuata (as H. andina) B.L. 6408, HMAS 139538 (China, Fujian, indet. tree)

KT222447 Hyalorbilia arcuata H.B. 8578b (Australia, Queensland, Daintree, Barringtonia)

DQ656645 Hyalorbilia arcuata (as H. andina) B.L. 6184, HMAS 139534 (China, Guangxi, Xingan, indet. tree)
DQ656650 Hyalorbilia arcuata (as H. andina) B.L. 6185, HMAS 139632 (China, unlocalised)

(GU053817 Uncultured fungus LX039936-122-022-D07 (Brazil, Amazon Basin, grassland, air filter) H2

MK493133 Hyalorbilia fagi H.B. 9724 (Austria, Gaaden, Fagus)
MF161167 Hyalorbilia fagi BHIFO41, H.B. 9995 (USA, Massachusetts, Acer)

DQ656649 Hyalorbilia japonica (as H. inflatula) B.L. 6446, HMAS 138524 (China, Guangxi, indet. angiosperm)
DQ656654 Hyalorbilia lunata B.L. 6416, HMAS 139531 (China, Fujian, cf. Salix)

KY419195 Hyalorbilia lunata N.A. 342 (England, West Sussex, Acer)

KY419176 Hyalorbilia helicospora G.M. 2015-10-29.1 (Germany, Sonneberg, Quercus)

KY419175 Hyalorbilia helicospora H.B. 9897 (Germany, Sonneberg, Quercus)

DQB56648 Hyalorbilia sp. (as H. inflatulz) B.L. HB19 (China, Hubei, Shennongjia)

KT215222 Hyalorbilia fignatilis MM.H. 005, YMF 1.00596 (China, Yunnan, Pinus, T)

DQB56655 Hyalorbilia cf. lignatilis (as H. inflatula) B.L. 6193, HMAS 138509 (China, Guangxi, Nanning, indet. tree)
KT215223 Hyalorbilia polypori H.B. 7557a, CBS 117018 (Germany, Tubingen, Fagus)

JUX545198 Uncultured Dactylella TI0097D03 (USA, soil)

KP235662 Uncultured Brachyphoris 2.59€ (Brazil, semiarid soil)
KP235645 Uncultured Brachyphoris 2.41E (Brazi, semiarid soil) He
KP235634 Uncultured Brachyphoris 2.30 (Brazi, semiarid soil)

KP235621 Uncultured Brachyphoris 2.14 (Brazil, semiarid soil)

JX987754 Uncultured fungus F5 (China, Guangdong, soi) H4

DQ421287 Uncultured fungus 174-8 (USA, Minnesota, soil) H

HG513112 Uncultured fungus AGR45 (England, Bedfordshire, grassland soil)  H8
JQ666741 Uncultured fungus BES (China, Jiln, soil) H6
JX043195 Uncultured ectomycorrhizal fungus G1 FF6 (USA, California, Newbury Park, soil) He
AM999619 Unculured fungus E1310A (Norway, Telemark, bryophyte) H28
KUS59800 Uncultured fungus 163 S 6218059 (?Antarctic, soil) H27
KY419192 Hyalorbilia tortuosa S.H. 868 (Netherlands, Utrecht, Quercus)

DQB56647 Hyalorbilia aff. uicicola (as H. fusispora) B.L. 6163, HMAS 139523 (China, Beijing, indet. tree)

DQB56646 Hyalorbilia aff. uicicola (as H. fusispora) B.L. 6620, HMAS 139526 (China, Henan, indet. tree)

KT222347 Hyalorbilla uiicicola H.B. 8656 (France, Eure, Ganoderma)

JQB38671 Hyalorbilla cf. uicicola (as Fungal sp.) L JY-2012 (USA, Arkansas, Heterodera)

FN296254 Uncultured fungus PS43AS (Seychelles, Silhouette Island, Pisonia roots) ~ H17

DQ494371 Hyalorbilia tenuitusaria CBS 617.95 (China, Guizhou, sol, T)
FJ197941 Uncutured fungus Bo2g (Austria, metal contaminated soil)
KC965895 Uncultured fungus 103 NA12 P32 E19 (USA, Alaska, Happy Valley, arctic soi)

DQ421288 Uncutured fungus 26532 (USA, Minnesota, soil) H24
KT222380 Hyalorbilia julise H.8. 847a (France, Poitou, Uimus ~long-spored)
KT222379 Hyalorbilia fusispora H.B. 8447b (France, Poitou, Ulmus, ET)

KY419178 Hyalorbila juiae G.M. 2013-12-14.2 (Luxembourg, Dudelange, Clematis — long-spored)

Uncultured 2.48E (Brazil, semiarid, soi)
H11
JQ666587 Uncultured soil fungus SK70 (China, Liaoning, forest soil)

KUS59802 Uncultured fungus 164 S 6237517 (Antarctic, soil)  H13
KY419179 Hyalorbilia subfusispora G M. 2014-08-12.2 (Luxembourg, Grevenmacher, Comus)

FU553822 Uncultured Pezizomycotina LTSP EUKA P4J20 (Canada, British Columbia, forest soil) ~ H14

AY185769 Hyalorbilia aff. mutiguttulata DACITSS (USA, Calfornia, Riverside, Heterodera females)

AY185770 Hyalorbila aff. muliguttulata DACITSG (USA, Calfornia, Riverside, Heterodera femles)
Q638668 Hyalorbila aff. muligutulata DOUCRSO0 (USA, Calfomia, Riverside, Helerodera females)
AY185768 Hyalorbila aff. muliguulata DACITS4 (USA, Calfornia, Riverside, Heterodera femles)
AY185766 Hyalorbila aff. muligutulata DACITS2 (USA, Calfornia, Riverside, Heterodera femles)
KT222345 Hyalorbills muliguttulata H.B. 9850 (France, lle-el-Vilaine, Uimus)

NB39B92 Unculured fungus GUYLITTBOB (Brilsh Guyana, tropical forest lter)

UN889943 Uncultured fungus GUYLITTGO4 (Briish Guyana, tropical forest litter) I

AY185767 Hyalorbilia aff. multiguttulata DACITS3 (USA, Califomia, Riverside, Heterodera females)

KT215221 Hyalorbilla brevistipitata HMAS 86810, CBS 113346 (China, Beijing, indet. Angiosperm, T)
KT222440 Hyalorbilla cf. brevistipitata H.B. 9276a (Ethiopia, Menagesha Suba, Lobelia)

ATCC Hyalorbilia oviparasitica ATCC 38908 (USA, California, Parlier, under Prunus, Meloidogyne eggs)
JX403725 Hyalorbilia oviparasitica NBAIl DOP1 (India, Bangalore, farm yard manure soil)

DQ494372 Hyalorbilia oviparasitica CBS 348.85 (Netherlands, Wageningen, Globodera eggs)

AY185771 Hyalorbilia oviparasitica ATCC 38908 (USA, California, Parlier, under Prunus, Meloidogyne eggs)
AY514637 Hyalorbilia oviparasitica CBS 347.85 (Netherlands, Wageningen, Globodera eggs)

AY776168 Hyalorbilia oviparasitica CBS 379.84 (USA, California, Parlier, under Prunus, Meloidogyne eggs, T)
DQ494373 Hyalorbilia oviparasitica CBS 349.85 (Netherlands, Wageningen, Globodera eggs)

JQ638670 Hyalorbilla oviparasitica DOUCRE0 (USA, California, Riverside, Heterodera females)

DQ494376 Hyalorbilia leguminacea AS 6.0291, HMAS 140512 (China, Fujian, soil, T)

DQ494374 Hyalorbilla spermatophaga CBS 255.76 (USA, Michigan, Phytophthora cospores)

DQ494ITT Hyalorbilla fusarina CBS 382.84 (Netherlands, Assen, Globodera eggs. T)

KP859039 Hyalorbilla fusarioides CBS 741,83 (England, Kent, Phytophthora oospores, T)

KT222386 Hyalorbilia latispora H.B. 9902 (Luxembourg, Dudelange, Clematis)

MKO28717 Hyalorbilia orbilicola A P. 18150 (Slovakia, Brezovica, Orbilia aurantiorubra on Sali)

DQB56652 Hyalorbilia erythrostigma B.L. 779, HMAS 139528 (China, Fujian, Nitschkia)

DQ656653 Hyalorbilia erythrostigma B.L. 6427, HMAS 139527 (China, Fujian, Nitschiia)
MH221046 Hyalorbilia erythrostigma G.M. 2017-11-19.4 (Luxembourg, Fentange, Clematis)
MH221047 Hyalorbilia erythrostigma G.M. 2017-11-23.1 (Luxembourg, Bettembourg, Clematis)
KT222441 Hyalorbilia erythrostigma H.8. 9077a (Luxembourg, Kockelscheier, Diatrype, ET)
KF296833 Uncultured fungus 59 NA4 P31 G8 (Canada, Prince Parick Isiand, arctic soi) H32
JX043098 Uncultured fungus C2 DE9 (USA, California, Topanga, soil)

JX043099 Uncultured fungus C2 EE (USA, California, Topanga, soil)

Q866839 Uncultured soil fungus EBLSS (China, Changbaishan, forest soi)

Q666571 Uncultured sol fungus SK51 (China, Changbaishan, forest soil)
JX043100 Uncullured fungus C1 AH2 (USA, Calfornia, Newbury Park, soi) -
HM239736 Uncultured Ascomycota 084 (USA, California, grassland soil)

KY419168 Liapila oculspora G.M. 2015-08-30.1

KT215193 Tuber borchii CBS 272.72

—
Phylogenetic analysis $3: NJ analysis of the génus Hyalorbilia based on 5.85 rDNA dataset (100 sequences, 155 positions) using MEGA6 (500 replicates). The
tree is rooted with Tuber borchii and Lilapila oculispora. T = type, ET = epitype, NT = neotype, TT = topotype.



99 | KT222442 Hyalorbilia inflatula H.B. 9080 (Germany, Chemnitz, Tilia - broad-celled)

66 KY419193 Hyalorbilia inflatula H.B. 9915 (Germany, Triberg, cf. Sorbus - broad-celled)

KT222346 Hyalorbilia inflatula H.B. 9328 (Germany, Chemnitz, Salix - narrow-celled, NT)
MK493133 Hyalorbilia fagi H.B. 9724 (Austria, Gaaden, Fagus)
62 MF161167 Hyalorbilia cf. fagi BHI-F041, H.B. 9995 (USA, Massachusetts, Acer)

KY419176 Hyalorbilia helicospora G.M. 2015-10-29.1 (Germany, Sonneberg, Quercus)
99 ! KY419175 Hyalorbilia helicospora H.B. 9897 (Germany, Sonneberg, Quercus)
KT215223 Hyalorbilia polypori H.B. 7557a, CBS 117018 (Germany, Tubingen, Fagus)
KP235651 Uncultured Brachyphoris 2.48E (Brazil, soil) H11

KY419178 Hyalorbilia juliae G.M. 2013-12-14.2 (Luxembourg, Dudelange, Clematis - long-spored)

KY419179 Hyalorbilia subfusispora G.M. 2014-09-12.2 (Luxembourg, Grevenmacher, Cornus)
KT215233 Orbilia myriosphaera H.B. 6679a

 —
0.2

Phylogenetic analysis S4: Phylogram of the genus Hyalorbilia inferred from ML analysis of S1506 intron rDNA dataset (12 sequences, 479 positions, aligned
with MUSCLE) using the T3+G model in MEGAG6 (500 replicates). The tree is rooted with Orbilia myriosphaera. ET = epitype, NT = neotype.



KT222443 Hyalorbilia citrina H.B. 9661 (Brazi, Rio de Janeiro, tatiai, indet. angiosperm) H. citrina

MK503675 Hyalorbilia fagi H.B. 9105a (Germany, Tibingen, Fagus)*

MK493133 Hyalorbilia fagi H.B. 9724 (Austria, Gaaden, Fagus) H. fagi

citrina-fagi clade

DQ656697 Hyalorbilia sp. (as H. polypori) B.L. 288, HMAS 139530 (China, Hainan, indet. tree)
KT215222 Hyalorbilia lignatilis M.M.H. 005, YMF 1.00596 (China, Yunnan, Pinus, T) H. /ignatilis
91 L— MF338616 Hyalorbilia lignatilis G-jav2-LSU1, OTU-0-064 3 (Taiwan, Gastrodia rhizome)*

DQ656694 Hyalorbilia inflatula B.L. X076, HMAS 96788 (China, Tibet, indet. tree)

KT222442 Hyalorbilia inflatula H.B. 9080 (Germany, Chemnitz, Tilia - broad-celled) H. inflatula agg.

99 | KY419193 Hyalorbilia inflatula H.B. 9915 (Germany, Triberg, ?Sorbus - broad-celled)

inflatula-polypori clade

AF241357 Fungal sp. 20/2-29 (USA, New Jersey, leaf litter) H34

KT215223 Hyalorbilia polypori H.B. 7557a, CBS 117018 (Germany, Tibingen, Fagus) H. polypori
MG599273 Hyalorbilia sp. (as H. cf. inflatula) MFLU 15-0167 (Thailand, Chiang Rai, indet. tree)

KY419195 Hyalorbilia lunata N.A. 342 (England, West Sussex, Acer)

KY419176 Hyalorbilia helicospora G.M. 2015-10-29.1 (Germany, Sonneberg, Quercus) H. helicospora
63| KY419175 Hyalorbilia helicospora H.B. 9897 (Germany, Sonneberg, Quercus)

DQ656696 Hyalorbilia aff. ulicicola (as H. fusispora) B. L. 6169, HMAS 139542 (China, Beijing, indet. tree)

DQ656691 Hyalorbilia aff. ulicicola (as H. fusispora) B.L. 6620, HMAS 139526 (China, Henan, indet. tree)

DQ656695 Hyalorbilia aff. ulicicola (as H. fusispora) B.L. 6163, HMAS 139523 (China, Beijing, indet. tree) H. ulicicola s.|.

DQ656692 Hyalorbilia aff. ulcicola (as H. fusispora) B.L. 6165, HMAS 139524 (China, Beijing, indet. angiosperm)
JQ638672 Hyalorbilia cf. ulicicola (as Fungal sp.) L JY-2012 (USA, Arkansas, Heterodera)
KF565619 Uncultured fungus otu649 (USA, North Carolina, Pinus forest soil)

KF565747 Uncultured soil fungus otu777 (USA, North Carolina, Pinus forest soil) H35

61 KF565397 Uncultured soil fungus otu427 (USA, North Carolina, Pinus forest soil)

KF565440 Uncultured fungus otu470 (USA, North Carolina, Pinus forest soil)

H8
JX043464 Uncultured fungus G1 FF6 (USA, California, Newbury Park, grassland soil)

EF446006 Brachyphoris sp. 4 dm2s d10 (USA, California, Bodega Bay, soil under Lupinus)
51 EF446005 Brachyphoris sp. 3 dm2s b3 (USA, California, Bodega Bay, soil under Lupinus) H12

core clade of the genus Hyalorbilia

100 | EF446011 Brachyphoris sp. 9 dm3w a7 (USA, California, Bodega Bay, wood under Lupinus)

EF446007 Brachyphoris sp. 5 dmbs a1 (USA, California, Bodega Bay, soil under Lupinus)

H23

63 KF565329 Uncultured soil fungus otu359 (USA, North Carolina, Pinus forest soil)

EF446009 Brachyphoris sp. 7 dm5s c6 (USA, California, Bodega Bay, soil/leaf litter under Lupinus) H21
EF446010 Brachyphoris sp. 8 dm5L b5 (USA, California, Bodega Bay, leaf litter under Lupinus) H22
EF446004 Brachyphoris sp. 2 dm2s b6 (USA, California, Bodega Bay, soil under Lupinus) H19

KY419178 Hyalorbilia juliae G.M. 2013-12-14.2 (Luxembourg, Clematis - long-spored) H. juliae

58 EF446013 Brachyphoris sp. 11 dm3L b7 (USA, California, Bodega Bay, leaf litter under Lupinus) 128

Juliae-tenuifusaria clade

KC965895 Uncultured fungus 103 NA12 P32 E19 (USA, Alaska, Happy Valley, arctic soil)
EF446008 Brachyphoris sp. 6 dm3L a8 (USA, California, Bodega Bay, leaf litter under Lupinus) H18
KY419192 Hyalorbilia tortuosa S.H. 868 (Netherlands, Utrecht, Quercus) H. tortuosa

{ KY419179 Hyalorbilia subfusispora G.M. 2014-09-12.2 (Luxembourg, Grevenmacher, Cornus) H. subfusispora

EU861769 Uncultured fungus FUnCON4 08A (USA, Colorado, soil) H36

51 - JQ638669/EF446019 Hyalorbilia aff. multiguttulata (as Dactylella oviparasitica) DOUCR50 (USA, California, Heterodera females)

EF446003 H. multiguttulata 1 dm2s a1 (as Brachyphoris sp., USA, California, soil under Lupinus)  H. multiguttulata
F446012 Hyalorbilia aff. multiguttulata 10 dmaw a8 (USA, California, wood under Lupinus)

62

9 | HQ110704 Hyalorbilia oviparasitica 1536, CBS 348.85 geningen, eggs)

H. oviparasitica
HQ110703 Hyalorbilia oviparasitica 1420, CBS 379.84 (USA, California, Parlier, Prunus, Meloidogyne eggs, ?T)

KT222440 Hyalorbilia cf. brevistipitata H.B. 9276a (Ethiopia, Menagesha Suba, Lobelia)**
KT215221 Hyalorbilia brevistipitata B.L. 6167, HMAS 86810, CBS 113946 (China, Beijing, angiosperm, T) H. brevistipitata

oviparasitica-multiguttulata
clade

HQ110702 Hyalorbilia brevistipitata X.Z.L. 1144, HMAS 86810, CBS 113946 (China, Beijing, angiosperm, T)

89 HQ110701 Hyalorbilia leguminacea AS 6.0291, HMAS 140512 (China, Fujian, soil, T)

HQ110699 Hyalorbilia fusarina CBS 382.84 (Netherlands, Assen, Globodera eggs, T)

HQ110698 Hyalorbilia spermatophaga CBS 255.76 (USA, Michigan, Phytophthora cospores)

KP858975 Hyalorbilia fusarioides CBS 741.83 (England, Kent, Phytophthora oospores, T)

KT222386 Hyalorbilia latispora H.B. 9902c (Luxembourg, Dudelange, Clematis) H. Iatispora
100 \MH221047 Hyalorbilia erythrostigma G.M. 2017-11-23.1 (Luxembourg, Bettembourg, Clematis)

i o MH221046 Hyalorbilia erythrostigma G.M. 2017-11-19.4 (Luxembourg, Fentange, Clematis) g EE
KT380064 Hyalorbilia erythrostigma G.M. 2013-07-04.1 (Luxembourg, Kockelscheier, Exidia) H. erythrostigma §§
% KT222441 Hyalorbilia H.B. 9077a (Lt g, Kockelscheier, Diatrype, ET)* %%
L——— DQ656698 Hyalorbilia erythrostigma B.L. 6427, HMAS 139527 (China, Fujian, Nitschkia) © o
— KF296833 Uncultured fungus 59 NA4 P31 G8 (Canada, Prince Patrick Island, arctic soil ) H32
L JX043443 Uncultured fungus C1 AH2 (USA, California, Newbury Park, soil) H31
DQ273799 L i 2006 ATCC 56071 AFTOL-ID

KY419168 Lilapila oculispora G.M. 2015-08-30.1

—

0.02
Phylogenetic analysis S5: Phylogram of the genus Hyalorbilia inferred from ML analysis of LSU (D1-D3) rDNA dataset (62 sequences, 962 positions, aligned
with MUSCLE) using the GTR+G+I model in MEGAG6 (500 replicates). The tree is rooted with Lilapila oculispora and Lecophagus muscicola. T = type, ET = epi-
type, * = without LSU (D2-D3), ** = without LSU (D3).



61 [ AY776170 Hyalorbilia leguminacea 333 (China, X.Z. Liu as V. fusarina)

AYT73447 Hyalorbilia leguminacea YXJ13-5 (China)

DQ494375 Hyalorbilia leguminacea AS 6.0290, HMAS 140513 (China, Fujian, soil)
81 AY776169 Hyalorbilia leguminacea (as V. fusarina) strain 786 (China)

DQ494376 Hyalorbilia leguminacea AS 6.0291, HMAS 140512 (China, Fujian, soil, T)

DQ494379 Hyalorbilia fusarina CBS 383.84B (Netherlands, Assen, Globodera eggs)

DQ494377 Hyalorbilia fusarina CBS 382.84 (Netherlands, Assen, Globodera eggs, T)

DQ494378 Hyalorbilia fusarina CBS 383.84A (Netherlands, Assen, Globodera eggs)

DQ494374 Hyalorbilia spermatophaga CBS 255.76 (USA, Michigan, Phytophthora oospores)
HG936962 Uncultured Vermispora 09JWuC03 (Germany, Gottingen, Zea, roots) -

99 'HG936963 Uncultured Vermispora 10SWuC17 (Germany, Géttingen, Zea, roots)

JN890165 Uncultured fungus MBD03GadID (British Guyana, lowland tropical rainforest, soil)

62
V2

DQ421194 Uncultured soil fungus 137-24 (USA, Minnesota, Cedar Creek, soil)

DQ421193 Uncultured soil fungus 137-61 (USA, Minnesota, Cedar Creek, soil) V3
HQ433060 Uncultured Ascomycota asc07106 (USA, ?Michigan, soil under Populusl)*
AM999543 Uncultured fungus B137E (Norway, Telemark, bryophyte)
] AM999590 Uncultured fungus B323F (Norway, Telemark, bryophyte) V4
AM999581 Uncultured fungus B315 (Norway, Telemark, bryophyte)
V5

KC966084 Uncultured fungus 112 NA3 P32 N22 (Canada, Prince Patrick Island, soil)
HM161962 Uncultured Ascomycota 1082 (USA, Texas, grass roots)
GQ921821 Uncultured fungus RFLP type 105 (Australia, soil) e
r JX043107 Uncultured fungus C2 EA2 (USA, California, Topanga, soil)

JX043103 Uncultured fungus C2 EF2 (USA, California, Topanga, soil)
56 JX043104 Uncultured fungus C2 FB1 (USA, California, Topanga, soil) i
58 “JX043106 Uncultured fungus G1 GF11 (USA, California, Newbury Park, grassland soil)

KC965967 Uncultured fungus 106 NA10 P32 H3 (USA, Alaska, soil) V8
V9

100 Lﬂﬂs Uncultured fungus 72 (France, Cahors, truffle-ground soil)
57 KF675412 Uncultured fungus FLITS06D04 (USA, Florida, soil) V10
65 | HG936894 Hyalorbilia fusarioides (as uncultured Vermispora) 09JWuC24 (Germany, Géttingen, Zea, roots)
HG936895 Hyalorbilia fusarioides (as uncultured Vermispora) 09JWuC26 (Germany, Gottingen, Zea, roots)
KP859041 Hyalorbilia fusarioides CBS 742.83 (UK, Kent, Phytophthora oospores)
KP859039 Hyalorbilia fusarioides CBS 741.83 (UK, Kent, Phytophthora oospores, T)
KP859040 Hyalorbilia fusarioides CBS 740.83 (UK, Kent, Phytophthora oospores)
HG936896 Hyalorbilia fusarioides (as uncultured Vermispora) 09JWuC43 (Germany, Géttingen, Zea, roots)

100

EF635654 Uncultured fungus 11IK2a8 (Austria, Stubaier Alpen, soil under Kobresia)

EF635664 Uncultured fungus 1IK2ab44 (Austria, Stubaier Alpen, soil under Kobresia)

KC965556 Uncultured fungus 68 NA6 P32 A2 (Canada, Prince Patrick Island, soil)

KF296869 Uncultured fungus 64 NA7 P32 D7 (Canada, Banks Island, soil)

KF296961 Uncultured fungus 68 NA6 P32 F19 (Canada, Prince Patrick Island, soil)

KC965696 Uncultured fungus 91 NA12 P32 D20 (USA, Alaska, Happy Valley, soil)

KF617924 Uncultured fungus 3258K4 (USA, Alaska, Bonanza Creek, soil under Picea)

KC965789 Uncultured fungus 99 NA3 P32 B7 (Canada, Prince Patrick Island, soil) e
KC965510 Uncultured fungus 68 NA11 P33 E21 (USA, Alaska, Howe Island, soil)

HG937065 Uncultured Hyalorbilia 09JWuC83 (Germany, Géttingen, Zea roots)
DQ656653 Hyalorbilia erythrostigma B.L. 6427

KT215223 Hyalorbilia polypori H.B. 7557a
KT222386 Hyalorbilia latispora H.B. 9902¢c

61
75

72 V11

V13

KT215193 Tuber borchii

0,50
Phylogenetic analysis $6: Phylogram of the Vermispora clade of the genus Hyalorbilia inferred from ML analysis of ITS1-5.8S-ITS2 rDNA dataset (48 sequences,
947 positions, aligned with MUSCLE) using the GTR+G model in MEGA?. The tree is rooted with Tuber borchii and includes three members of Hyalorbilia. T =

type, * = without ITS1.



EU861804 Uncultured fungus FunCon5 06E (USA, Colorado, alpine tundra, soil)***
o
EU861760 Uncultured soil fungus FUnCON4 03H (USA, Colorado, Niwot Ridge, dry meadow soil)*** V14
EU861781 Uncultured soil fungus FunCON4 11G (USA, Colorado, Niwot Ridge, dry meadow soil)***

JX043444 Uncultured ectomycorrhizal fungus G1 G09 (USA, California, Newbury Park, grassland soil)
JX043484 Uncultured ectomycorrhizal fungus G1 GB3 (USA, California, Newbury Park, grassland soil)
V7

JX043287 Uncultured ectomycorrhizal fungus C2 EG8 (USA, California, Topanga, soil)
JX043445 Uncultured ectomycorrhizal fungus G1 GF11 (USA, California, Newbury Park, grassland soil)

HQ433060 Uncultured Ascomycota asc07106 (USA, ? Michigan, soil under Populus) V3
KC966084 Uncultured fungus 112 NA3 P32 N22 (Canada, Prince Patrick Island, soil) V5
KC965967 Uncultured fungus 106 NA10 P32 H3 (USA, Alaska, soil) V8
V2

JN890165 Uncultured fungus MBD03GadID (British Guyana, lowland tropical rainforest, soil)
HQ110698 Hyalorbilia spermatophaga CBS 255.76 (USA, Michigan, East Lansing, Phytophthora oospores)***

HG936963 Uncultured Vermispora sp. 10SWuC17 (Germany, Géttingen, Zea roots)* V1
HG936962 Uncultured Vermispora sp. 09JWuC03 (Germany, Géttingen, Zea roots)*

HQ110701 Hyalorbilia leguminacea AS6.0291 HMAS 140512 (China, Fujian, soil, T)***

98| HQ110700 Hyalorbilia fusarina CBS 383.84A (Netherlands, Assen, Globodera eggs)***

91 'HQ110699 Hyalorbilia fusarina CBS 382.84 (Netherlands, Assen, Globodera eggs, T)***

KP858976 Hyalorbilia fusarioides CBS 740.83 (UK, Kent, Phytophthora oospores)
KP858977 Hyalorbilia fusarioides CBS 742.83 (UK, Kent, Phytophthora oospores)***
60 KP858975 Hyalorbilia fusarioides CBS 741.83 (UK, Kent, Phytophthora oospores, T)***
HG936896 Hyalorbilia fusarioides (as Uncultured Vermispora) 09JWuC43 (Germany, Géttingen, Zea roots)**

HG936894 Hyalorbilia fusarioides (as Uncultured Vermispora) 09JWuC24 (Germany, Géttingen, Zea roots)**
HG936895 Hyalorbilia fusarioides (as Uncultured Vermispora) 09JWuC26 (Germany, Géttingen, Zea roots)**

HG937065 Uncultured Hyalorbilia 09JWuC83 (Germany, Géttingen, Zea roots)* V13

FJ568242 Uncultured Ascomycota A9YL14RM1 (France, Massif du Grand Galibier, alpine soil)**  v15

58 KC557892 Uncultured fungus NTS 28S 032A 4 h10 (USA, ?New Mexico, desert soil)
[JQ310996 Uncultured soil fungus OTU97-25 (USA, ?New Mexico, soil) e

JQ311600 Uncultured soil fungus OTU97-797 (USA, ?New Mexico, soil)

— KC965789 Uncultured fungus 99 NA3 P32 B7 (Canada, Prince Patrick Island, soil) V12

FJ567575 Uncultured Ascomycota A7YM23RM1 (France, Massif du Grand Galibier, alpine soil)****

KC965556 Uncultured fungus 68 NA6 P32 A2 (Canada, Prince Patrick Island, soil)

— KF296961 Uncultured fungus 68 NA6 P32 F19 (Canada, Prince Patrick Island, soil) V1
KC965696 Uncultured fungus 91 NA12 P32 D20 (USA, Alaska, Happy Valley, soil)

I: KF617924 Uncultured fungus 3258K4 (USA, Alaska, Bonanza Creek, soil under Picea)

— KF296869 Uncultured fungus 64 NA7 P32 D7 (Canada, Banks Island, soil)

KC965510 Uncultured fungus 68 NA11 P33 E21 (USA, Alaska, Howe Island, soil)
V12

62 I: KC557835 Uncultured fungus NTS 28S 032A 3 c10 (USA, ?New Mexico, desert soil)

KT380064 Hyalorbilia erythrostigma G.M. 2013-07-04.1***

KT222386 Hyalorbilia latispora H.B. 9902¢***

KT215223 Hyalorbilia polypori H.B. 7557a

w1
KY419193 Hyalorbilia inflatula H.B. 9915 KT215221***

72\ Hyalorbilia brevistipitata CBS 113946 (T)

KT215193 Tuber borchii CBS 272.72

0.05

Phylogenetic analysis S7: Phylogram of the Vermispora clade of the genus Hyalorbilia inferred from ML analysis of LSU (D1-D3) rDNA dataset (43 sequences,
932 positions, aligned with MUSCLE) using the K2+G model in MEGAG6 (500 replicates). The tree is rooted with Tuber borchii and includes five members of

Hyalorbilia. T = type, * = with LSU (D1), ** = with LSU (D2-D3), *** = with LSU (D1-D3).



KT222415 Orbilia subocellata H.B. 9151a (France, Nyons, Cercis)
KT215233 Orbilia myriosphaera H.B. 6679a, CBS 140830 (Croatia, Korcula, Olea, T)
KT222416 Orbilia cercidicola H.B. 9151e (France, Nyons, Cercis)

KT215231 Orbilia cucumispora H.B. 6762a (USA, Utah, Pinus)

KT215230 Orbilia plurilentiformis H.B. 6740c, CBS 140805 (USA, Utah, Artemisia, T)
KT215229 Orbilia foliicola H.B. 6477¢c, CBS 140809 (Spain, Siguenza, Quercus, T)
KT215228 Orbilia flavida H.B. 6716, CBS 140807 (Croatia, Korcula, Euphorbia, ET)

KT215227 Orbilia subocellata H.B. 6474, CBS 140816 (Spain, Madrid, Cupressus)

KT222414 Orbilia ocellata H.B. 7006a (USA, Arizona, Ericameria)

——KT215226 Orbilia lentiformis H.B. 6740d, CBS 117021 (USA, Utah, Artemisia)
KT215225 Orbilia lentiformis H.B. 6569c, CBS 140836 (Australia, MacDonnell Ranges, Atriplex, T)

Section Lentiformes

KT215232 Orbilia pluristomachia H.B. 6617a, CBS 116235 (Australia, Great Sandy Desert, Allocasuarina, T)
KT215235 Orbilia ovalis H.B. 6486b, CBS 140883 (Spain, Guadalaviar, Amelanchier, T)
KT215236 Orbilia ovalis H.B. 7246b (France, Venasque, Amelanchier)

MH221048 Orbilia euonymi G.M. 2016-09-10.1 (France, La Palud-sur-Verdon, Buxus)

KT215224 Orbilia patellarioides H.B. 6490a, CBS 116273 (Spain, Albarracin, Pinus, T)
MH221060 Orbilia subclavuliformis G.M. 2017-09-04.5 (France, Cogolin, Eucalyptus)

| KT215265 Orbilia cf. vinosa H.B. 6748g, CBS 116208 (France, Col de Pommerol, Pinus)
M KT215266 Orbilia vinosa H.B. 6715b, CBS 116215 (Germany, Stuttgart, Fagus, RefSpec)
KT222427 Orbilia multicurvula H.B. 8643a (Australia, Swan Coastal Plain, Eremaea, T)

KT215274 Orbilia myriofusiclava H.B. 7237a, CBS 116224 (Australia, Geraldton Sandplains, Acacia, T)

KT215272 Orbilia cryptogena H.B. 7397a, CBS 140819 (USA, Arizona, Larrea, T)

section Hemiorbilia

KT215273 Orbilia corculispora H.B. 6279a, CBS 116231 (Australia, Brigalow Belt South, Gejjera)

KT215234 Orbilia pleistoeuonymi H.B. 6494a, CBS 116274 (Spain, Cambrils, Robinia, T
KT215261 Orbilia pleioaustraliensis H.B. 6277e, CBS 116223 (Australia, Finke, Acacia, T)

KT215262 Orbilia australiensis H.B. 7208b, CBS 116211 (Australia, Avon Wheatbelt, Acacia)
KT222426 Orbilia alpigena H.B. 9566a (Austria, Oberstaufen, Picea, T)

KT215263 Orbilia hesperidea H.B. 6694, CBS 116216 (Croatia, Korcula, Arbutus)
KT215264 Orbilia hesperidea H.B. 6468a, CBS 116209 (France, Narbonne, Spartium, ET)
KT215267 Orbilia aprilis H.B. 6715a, CBS 116277 (Germany, Stuttgart, Fagus)

KT215268 Orbilia aprilis H.B. 6801, CBS 116278 (Luxembourg, Bettembourg, Prunus, ET)
| KT215269 Orbilia spermoides H.B. 7517, CBS 140833 (USA, Arizona, Pseudotsuga)

KT215270 Orbilia subaristata H.B. 6685a (Croatia, Korcula, Punica)

section Hemiorbilia

KT596782 Orbilia aristata H.B. 6713, CBS 140834 (Germany, Stuttgart, Salix, ET)
—— MH221056 Orbilia subulivinosa G.M. 2017-09-04.1, H.B. 10140a (France, Cogolin, Erica, T)

KT215271 Orbilia clavuliformis H.B. 6714, CBS 116234 (Germany, Stuttgart, indet. angiosperm, T)

MH221062 Orbilia vibrioides G.M. 2017-09-04.2 (France, Cogolin, Arbutus)
MG372374 Orbilia vibrioides G.M. 2016-10-11.1 (France, St.-Julien-Labrousse, Picea)

AB014400 Lecophagus longisporus CBS 845.91 (T)
‘— KT222413 Lilapila oculispora H.B. 9162a

KT215193 Tuber borchii CBS 272.72

|
0.005

Phylogenetic analysis $8: NJ analysis of sections Lentiformes and Hemiorbilia based on SSU (V8-V9) rDNA dataset (41 sequences, 363 positions, aligned with
MUSCLE) using MEGAG6 (500 replicates). Note affinity of three members of section Lentiformes with members of section Hemiorbilia. The tree is rooted with
Tuber borchii, Lilapila oculispora, and Lecophagus longisporus. Asci 8-spored except when otherwise stated; RefSpec = reference specimen, T = type, ET = epitype.



96 [ KT215227 Orbilia subocellata H.B. 6474, CBS 140816 (Spain, Madrid, Cupressus), vermispora-like

KT222415 Orbilia subocellata H.B. 9151a (France, Nyons, Cercis) Serie.s o
Lentiformes B
= KT222414 Orbilia ocellata H.B. 7006a (USA, Arizona, Ericameria), trinacrium-like §
KT215228 Orbilia flavida H.B. 6716, CBS 140807 (Croatia, Korcula, Euphorbia, ET) - 32sp. %
KT215229 Orbilia folicola H.B. 6477c, CBS 140809 (Spain, Siguenza, Quercus, T), trinacrium-like §
KT222348 Orbilia aff. lentiformis H.B. 8002c (USA, Arizona, Purshia) §
KT215230 Orbilia plurilentiformis H.B. 6740c, CBS 140805 (USA, Utah, Artemisia, T) - 32sp. Y
KT215231 Orbilia cucumispora H.B. 6762a (USA, Utah, Pinus)
KT222416 Orbilia cercidicola H.B. 9151e (France, Nyons, Cercis), crystalloid SCBs Series Cercidicola
KT215233 Orbilia myriosphaera H.B. 6679a, CBS 140830 (Croatia, Korcula, Olea, T) - 64sp. Series Phanosomates
KT215224 Orbilia patellarioides H.B. 6490a, CBS 116273 (Spain, Albarracin, Pinus, T) Series Lentiformes

KT215232 O. pluristomachia H.B. 6617a, CBS 116235 (Australia, Great Sandy Desert, Allocasuarina, T) - 32sp.  Series Phanosomates

KT215225 Orbilia lentiformis H.B. 6569c, CBS 140836 (Australia, MacDonnell Ranges, Atriplex, T), vermispora-like
Series Lentiformes
KT215226 Orbilia lentiformis H.B. 6740d, CBS 117021 (USA, Utah, Artemisia), trinacrium-like

96 | MK473407 Orbilia ovalis G.M. 2015-09-13.1 (France, Grenoble, La Paute, Betula)

KT215236 Orbilia ovalis H.B. 7246b (France, Venasque, Amelanchier) Series Ovales

KT215235 Orbilia ovalis H.B. 6486b, CBS 140883 (Spain, Guadalaviar, Amelanchier, T)

KY419190 Orbilia ovalis G.F. 20160009 (Austria, St. ligen, Juniperus)
57

KT380071 Orbilia euonymi G.M. 2014-05-04.1 (Luxembourg, Bridel, Pseudotsuga) - 32sp.
KT222444 Orbilia euonymi H.B. 9152 (Luxembourg, Waldhaff, Pseudotsuga, ET) - 32sp.
62 || KT222390 Orbilia euonymi G.M. 2014-05-04.2 (Luxembourg, Schoos, Pseudotsuga) - 32sp.

MH221048 Orbilia euonymi G.M. 2016-09-10.1 (France, La Palud-sur-Verdon, Buxus) - 32sp. Series Mlcrospermae

KT380072 Orbilia euonymi T.A. 54 (Turkey, Balikesir, Cedrus) - 32sp.

KT380070 Orbilia pleioeuonymi G.M. 2013-11-16.1 (Luxembourg, Dudelange, Clematis) - 16sp.
KT215234 Orbilia pleistoeuonymi H.B. 6494a, CBS 116274 (Spain, Cambrils, Robinia T) - 128sp.

KT222413 Lilapila oculispora H.B. 9162a
KT215193 Tuber borchii CBS 272.72

—
02

Phylogenetic analysis §9: Phylogram of section Lentiformes inferred from ML analysis of ITS1-5.8S-ITS2 rDNA dataset (27 sequences, 731 positions, aligned

with MUSCLE) using the TN+G model in MEGA6 (500 replicates). The tree is rooted with Tuber borchii and Lilapila oculispora. Asci 8-spored except when

otherwise stated; T = type, ET = epitype.



KT215225 Orbilia lentiformis H.B. 6569c, CBS 140836 (Australia, MacDonnell Ranges, Atriplex, T), vermispora-like

KT215232 Orbilia pluristomachia H.B. 6617a, CBS 116235 (Australia, Great Sandy Desert, Allocasuarina, T) - 32sp.

KT215234 Orbilia pleistoeuonymi H.B. 6494a, CBS 116274 (Spain, Cambrils, Robinia, T)- 128sp.
KT215226 Orbilia lentiformis H.B. 6740d, CBS 117021 (USA, Utah, Artemisia), trinacrium-like
KT222348 Orbilia aff. lentiformis H.B. 8002c (USA, Arizona, Purshia)

KT222414 Orbilia ocellata H.B. 7006a (USA, Arizona, Ericameria), trinacrium-like

KT215227 Orbilia subocellata H.B. 6474, CBS 140816 (Spain, Madrid, Cupressus), vermispora-like
KT215228 Orbilia flavida H.B. 6716, CBS 140807 (Croatia, Korcula, Euphorbia, ET) - 32sp.
KT215229 Orbilia folicola H.B. 6477¢c, CBS 140809 (Spain, Siguenza, Quercus, T) trinacrium-like
— KT215230 Orbilia plurilentiformis H.B. 6740c, CBS 140805 (USA, Utah, Artemisia, T) - 32sp.
KT215231 Orbilia cucumispora H.B. 6762a (USA, Utah, Pinus)

KT222416 Orbilia cercidicola H.B. 9151e (France, Nyons, Cercis), crystalloid SCBs

KT215233 Orbilia myriosphaera H.B. 6679a, CBS 140830 (Croatia, Korcula, Olea, T) - 64sp.
KT380070 Orbilia pleioeuonymi G.M. 2013-11-16.1 (Luxembourg, Dudelange, Clematis) - 16sp.

MH221048 Orbilia euonymi G.M. 2016-09-10.1 (France, La Palud-sur-Verdon, Buxus) - 32-sp.

KT222444 Orbilia euonymi H.B. 9152 (Luxembourg, Waldhaff, Pseudotsuga, ET) - 32sp.
KT222390 Orbilia euonymi G.M. 2014-05-04.2 (Luxembourg, Schoos, Pseudotsuga) - 32sp.

KT380071 Orbilia euonymi G.M. 2014-05-04.1 (Luxembourg, Bridel, Pseudotsuga) - 32sp.

KT380072 Orbilia euonymi T.A. 54 (Turkey, Balikesir, Cedrus) - 32sp.

KT222415 Orbilia subocellata H.B. 9151a (France, Nyons, Cercis)

KT215235 Orbilia ovalis H.B. 6486b, CBS 140883 (Spain, Guadalaviar, Amelanchier, T)
KT215236 Orbilia ovalis H.B. 7246b (France, Venasque, Amelanchier)

KY419190 Orbilia ovalis G.F. 20160009 (Austria, St. ligen, Juniperus)

MK473407 Orbilia ovalis G.M. 2015-09-13.1 (France, Grenoble, La Paute, Betula)

KT215224 Orbilia patellarioides H.B. 6490a CBS 116273 (Spain, Albarracin, Pinus, T)

KT222413 Lilapila oculispora H.B. 9162a

KT215193 Tuber borchii CBS 272.72

e |
0.01

Phylogenetic analysis S10: NJ analysis of section Lentiformes based on 5.8S rDNA dataset (27 sequences, 155 positions) using MEGA6 (500 replicates). The tree
is rooted with Tuber borchii and Lilapila oculispora. Asci 8-spored except when otherwise stated; T = type, ET = epitype.



99 | KT215227 Orbilia subocellata H.B. 6474, CBS 140816 (Spain, Madrid, Cupressus), vermispora-like
KT222415 Orbilia subocellata H.B. 9151a (France, Nyons, Cercis)

57
79 || KT222414 Orbilia ocellata H.B. 7006a (USA, Arizona, Ericameria), trinacrium-like

KT215228 Orbilia flavida H.B. 6716, CBS 140807 (Croatia, Korcula, Euphorbia, ET) - 32sp.
KT215230 Orbilia plurilentiformis H.B. 6740c, CBS 140805 (USA, Utah, Artemisia, T) - 32sp.
KT215231 Orbilia cucumispora H.B. 6762a (USA, Utah, Pinus)

KT215229 Orbilia foliicola H.B. 6477c, CBS 140809 (Spain, Siguenza, Quercus, T), trinacrium-like
66 KT215233 Orbilia myriosphaera H.B. 6679a, CBS 140830 (Croatia, Korcula, Olea, T) - 64sp.
KT222416 Orbilia cercidicola H.B. 9151e (France, Nyons, Cercis), crystalloid SCBs

66 - KT215235 Orbilia ovalis H.B. 6486b, CBS 140883 (Spain, Guadalaviar, Amelanchier, T)

KY419190 Orbilia ovalis G.F. 20160009 (Austria, Juniperus)

KT215236 Orbilia ovalis H.B. 7246b (France, Venasque, Amelanchier)

97 | MK473407 Orbilia ovalis G.M. 2015-09-13.1 (France, Grenoble, La Paute, Betula)

KT215224 Orbilia patellarioides H.B. 6490a, CBS 116273 (Spain, Albarracin, Pinus, T)

KT215225 Orbilia lentiformis H.B. 6569c, CBS 140836 (Australia, MacDonnell Ranges, Atriplex), vermispora-like
88 | KT215226 Orbilia lentiformis H.B. 6740d, CBS 117021 (USA, Utah, Artemisia), trinacrium-like

74 MH221048 Orbilia euonymi G.M. 2016-09-10.1 (France, La Palud-sur-Verdon, Buxus) - 32sp.
KT380072 Orbilia euonymi T.A. 54 (Turkey, Balikesir, Cedrus) - 32sp.
KT380071 Orbilia euonymi G.M. 2014-05-04.1 (Luxembourg, Bridel, Pseudotsuga) - 32sp.
99 KT222390 Orbilia euonymi G.M. 2014-05-04.2 (Luxembourg, Schoos, Pseudotsuga) - 32sp.

100

KT222444 Orbilia euonymi H.B. 9152 (Luxembourg, Waldhaff, Pseudotsuga, ET) - 32sp.

83 KT380070 Orbilia pleioeuonymi G.M. 2013-11-16.1 (Luxembourg, Dudelange, Clematis) - 16sp.
KT215234 Orbilia pleistoeuonymi H.B. 6494a, CBS 116274 (Spain, Cambrils, Robinia, T) - 128sp.

KT222413 Lilapila oculispora H.B. 9162a

KT215193 Tuber borchii CBS 272.72

A
0.05

Phylogenetic analysis S11: Phylogram of section Lentiformes inferred from ML analysis of LSU (D1-D2) rDNA dataset (26 sequences, 637 positions, aligned with
MUSCLE) using the K2+G model in MEGAG6 (500 replicates). The tree is rooted with Tuber borchii and Lilapila oculispora. Asci 8-spored except when otherwise

stated; T = type, ET = epitype.

Series Lentiformes

flavida-cucumispora clade

KT215232 Orbilia pluristomachia H.B. 6617a, CBS 116235 (Australia, Great Sandy Desert, Allocasuarina, T) - 32sp.

Series Phanosomates

Series Cercidicola

Series Ovales

Series Lentiformes

Series Microspermae



99 | KT380068 Orbilia spermoides H.B. 7517 (USA, Arizona, Pseudotsuga)

L KT215269 Orbilia spermoides H.B. 7517, CBS 140833 (USA, Arizona, Pseudotsuga)

=

KT215233 Orbilia myriosphaera H.B. 6679a (Croatia, Korcula, Olea, T) — 64sp.
KT215262 Orbilia australiensis H.B. 7208b, CBS 116211 (Australia, Avon Wheatbelt, Acacia - broad-spored)
KT380084 Orbilia australiensis G.M. 2007-11-09 (Australia, Geraldton Sandplains, Hakea - narrow-spored)
KT215261 Orbilia pleioaustraliensis H.B. 6277e, CBS 116223 (Australia, Finke, Acacia, T) — 16sp.
KT380083 Orbilia sarothamni H.B. 9880 (Spain, Andalucia, Erinacea) — 32sp.

KY419191 Orbilia aff. subaristata G.M. 2015-02-22.1 (Luxembourg, Leiffraechen, Comus)

KT215273 Orbilia corculispora H.B. 6279a, CBS 116231 (Australia, Brigalow Belt South, Geijjera) — 16sp.
KT222382 Orbilia octocorculispora R.T. 14032301a (Spain, Valencia, Gleditsia, T)

MH221056 Orbilia subulivinosa G.M. 2017-09-04.1, H.B. 10140a (France, Cogolin, Erica, T)

91 MKA493132 Orbilia paramontigena H.B. 10013 (Spain, Cataluna, Acer, T)

77 1KT215268 Orbilia aprilis H.B. 6801, CBS 116278 (L B 2Rh ET)

KT215267 Orbilia aprilis H.B. 6715a, CBS 116277 (Germany, Stuttgart, Fagus)

MF161307 Orbilia aff. aprilis bhi-F628a (USA, Massachusetts, Boston, indet. angiosperm)
KY419189 Orbilia crenatovinosa G.F. 20160008 (Austria, St. ligen, Pinus, TT)

99 ' KT380085 Orbilia crenatovinosa G.M. 2014-05-10.1 (Austria, St. ligen, Pinus, TT)

KT380092 Orbilia flagellispora G.M. 2010-09-03.3 (France, Les-Deux-Alpes, Picea)
KT380093 Orbilia velutina H.B. 9772a (Australia, Gascoyne, Eucalyptus, T) — 128sp.
KT222396 Orbilia cf. angustoaristata H.B. 8838b (Australia, Yalgoo, Dodonaea)

99 [ UDB035011 Orbilia arachnovinosa H.B. 10093 (Spain, Somiedo, Erica)
MK473400 Orbilia arachnovinosa G.M. 2015-09-15.8 (France, Gap, La Montagne, Clematis)
KT215265 Orbilia cf. vinosa H.B. 6748g, CBS 116208 (France, Col de Pommerol, Pinus)
KT215266 Orbilia vinosa H.B. 6715b, CBS 116215 (Germany, Stuttgart, Fagus, RefSpec)
KT222394 Orbilia vinosa G.M. 2011-09-18.1 (France, Pas de la Faye, Ficus)
KT380089 Orbilia vinosa G.M. 2014-02-14.1 (Luxembourg, Bridel, Quercus)
MG372377 Orbilia vinosa G.M. 2016-05-04.1 (Luxembourg, Kockelscheier, Carpinus)
KT380060 Orbilia vinosa G.M. 2011-04-19.1 (Luxembourg, Walferdange, Quercus)
MH221059 Orbilia vinosa G.M. 2017-02-09.1 (Luxembourg, Fennerholz, Quercus)
67 | KT380090 Orbilia vinosa G.M. 2014-07-12.1 (Luxembourg, Koedange, Frangula)

KT215223 F ilia polypori H.B. 7557a

}—4
0.2

occulta-spermoides
clade

MH221060 O. subclavulformis G.M. 2017-09-04.5 (France, Cogolin, EucalyptusfiStata-clavuliformis

4’7 MG372374 Orbilia vibrioides G.M. 2016-10-11.1 (France, St.-Julien-Labrousse, Picea)
77 MH221061 Orbilia graminis G.M. 2017-05-20.1 (Luxembourg, Koedange, Phragmites)

clade

series Vibrioides

(section Lentiformes)

hesperidea-alpigena
clade

cryptogena-sarothamni clade
aristata-clavuliformis clade

cryptogena-sarothamni clade

vinosa-velutina clade

aprilis-crenatovinosa clade

aristata-clavuliformis clade

vinosa-velutina clade

Phylogenetic analysis S12: Phylogram of section Hemiorbilia inferred from ML analysis of S1506 intron rDNA dataset (34 sequences, 653 positions, aligned with
MUSCLE) using the K2+G model in MEGA®6 (500 replicates). The tree is rooted with Hyalorbilia polypori. Asci 8-spored except when otherwise stated; RefSpec
= reference specimen, T = type, ET = epitype, TT = topotype.



MK493147 Orbilia clavuliformis H.B. 92260 (Germany, Tibingen, rope)

KT215271 Orbilia clavuliformis H.B. 6714 CBS, 116234 (Germany, Stuttgart, indet. angiosperm, T)

MH221060 Orbilia subclavuliformis G.M. 2017-09-04.5 (France, Cogolin, Eucalyptus)

KT222395 Orbilia aristata G.M. 2014-06-21.1 (Luxembourg, Bettembourg, Rubus)

KY419191 Orbilia aff. subaristata G.M. 2015-02-22.1 (Luxembourg, Leiffraechen, Cornus)

KT596782 Orbilia aristata H.B. 6713, CBS 140834 (Germany, Stuttgart, Salix, ET) aristata-clavuliformis
KT380092 Orbilia flagellispora G.M. 2010-09-03.3 (France, Les-Deux-Alpes, Picea) clade
KT222367 Orbilia subaristata H.B. 9076 (France, Aix-en-Provence, Cercis)

KT215270 Orbilia subaristata H.B. 6685a (Croatia, Korcula, Punica)

KT222368 Orbilia subaristata H.B. 9151d (France, Nyons, Cercis)

KY419177 Orbilia subaristata G.M. 2014-11-08.1 (Luxembourg, Kayl, Cornus, TT)

KT222369 Orbilia fimbriata H.B. 8838a (Australia, Yalgoo, Dodonaea, T)
’-KT380068 Orbilia spermoides H.B. 7517 (USA, Arizona, Pseudotsuga)

KT215269 Orbilia spermoides H.B. 7517, CBS 140833 (USA, Arizona, Pseudotsuga)
MG742399 Orbilia occulta tf018, GXU 1467 (USA, Georgia, indet. angiosperm, ET)*

occulta-spermoides clade

KT215272 Orbilia cryptogena H.B. 7397a, CBS 140819 (USA, Arizona, Larrea, T) — 32sp.
KT215273 Orbilia corculispora H.B. 6279a, CBS 116231 (Australia, Brigalow Belt South, Geijera) — 16sp.

KT222382 Orbilia octocorculispora R.T. 14032301a (Spain, Valencia, Gleditsia, T)
cryptogena-sarothamni

KT222366 Orbilia adenocarpi H.B. 9056 (Macaronesia, Tenerife, Adenocarpus, T) o

EU489988 Uncultured Ascomycota 4S1 E01 (USA, Texas, Great Plains, savannah soil) 02
KT380083 Orbilia sarothamni H.B. 9880 (Spain, Andalucia, Erinacea) — 32sp.
KT215274 Orbilia myriofusiclava H.B. 7237a, CBS 116224 (Australia, Geraldton Sandplains, Acacia, T) — 64sp.

100 MG372374 Orbilia vibrioides G.M. 2016-10-11.1 (France, St.-Julien-Labrousse, Picea)
E MH221062 Orbilia vibrioides G.M. 2017-09-04.2 (France, Cogolin, Arbutus) Series Vibrioides
95 MH221061 Orbilia graminis G.M. 2017-05-20.1 (Luxembourg, Koedange, Phragmites)
MH221057 Orbilia subvinosa G.M. 2009-09-24.1 (France, Col du Ferrier, Pinus)
KT380088 Orbilia subvinosa G.M. 2011-09-18.2 (France, Col du Ferrier, Pinus)
85 MH221058 Orbilia subvinosa G.M. 2015-08-29.1 (France, Le Beaume, Abies)

KT380086 Orbilia subvinosa G.M. 2009-09-29.1 (France, La Palud-sur-Verdon, Pinus)
58 KT380087 Orbilia subvinosa G.M. 2011-09-21.1 (France, Moustiers-Ste.-Marie, Pinus)

ml KT215265 Orbilia cf. vinosa H.B. 6748g, CBS 116208 (France, Col de Pommerol, Pinus)
100 MH445965 Orbilia aff. vinosa bhi-F731 (USA, Massachusetts, Boston, Acer)
KT215266 Orbilia vinosa H.B. 6715b, CBS 116215 (Germany, Stuttgart, Fagus, RefSpec)
KT222394 Orbilia vinosa G.M. 2011-09-18.1 (France, Pas de la Faye, Ficus)
97 KT380089 Orbilia vinosa G.M. 2014-02-14.1 (Luxembourg, Bridel, Quercus)
MG372377 Orbilia vinosa G.M. 2016-05-04.1 (Luxembourg, Kockelscheier, Carpinus)

vinosa-subvinosa subclade

KT380090 Orbilia vinosa G.M. 2014-07-12.1 (Luxembourg, Koedange, Frangula)

vinosa-velutina clade

] _(:KT222396 Orbilia cf. angustoaristata H.B. 8838b (Australia, Yalgoo, Dodonaea)
73 KT380093 Orbilia velutina H.B. 9772a (Australia, Gascoyne, Eucalyptus, T) — 128sp.
94 MH221056 Orbilia subulivinosa G.M. 2017-09-04.1, H.B. 10140a (France, Cogolin, Erica, T)

KT222427 Orbilia multicurvula H.B. 8643a (Australia, Swan Coastal Plain, Eremaea, T) — 32sp.
MG742396 Orbilia georgiana ga006, GXU 1472 (USA, Georgia, Quercus, T)
MG742395 Orbilia georgiana ga040, GXU 1488 (USA, Georgia, Quercus)
KT380091 Orbilia nothoaprilis H.B. 8588 (Australia, Wet Tropics, Acacia, T)
100 ’—KT215267 Orbilia aprilis H.B. 6715a, CBS 116277 (Germany, Stuttgart, Fagus)
KT215268 Orbilia aprilis H.B. 6801, CBS 116278 (Luxembourg, Bettembourg, ?Rhamnus, ET) aprilis-crenatovinosa
73 _{ KT380085 Orbilia crenatovinosa G.M. 2014-05-10.1 (Austria, St. ligen, Pinus, TT) clade
100

KY419189 Orbilia crenatovinosa G.F. 20160008 (Austria, St. ligen, Pinus, TT)
KT215261 Orbilia pleioaustraliensis H.B. 6277e, CBS 116223 (Australia, Finke, Acacia, T) — 16sp.

100

99 | KY419185 Orbilia alpigena G.M. 2015-09-14.1 (France, Hautes-Alpes, Picea) hesperidea-alpigena
95 KT222426 Orbilia alpigena H.B. 9566a (Austria, Oberstaufen, Picea, T) clade
100 | KT215262 Orbilia australiensis H.B. 7208b, CBS 116211 (Australia, Avon Wheatbelt, Acacia - broad-spored)
54 ! KT380084 Orbilia australiensis G.M. 2007-11-09.1 (Australia, Geraldton Sandplains, Hakea - narrow-spored)

_‘- KT215263 Orbilia hesperidea H.B. 6694, CBS 116216 (Croatia, Korcula, Arbutus)
99 'KT215264 Orbilia hesperidea H.B. 6468a, CBS 116209 (France, Narbonne, Spartium, ET)
KT215224 Orbilia patellarioides H.B. 6490a
KT222413 Lilapila oculispora H.B. 9162a

0.020

Phylogenetic analysis S13: Phylogram of section Hemiorbilia inferred from ML analysis of LSU (D1-D2) rDNA dataset (57 sequences, 638 positions, aligned
with MUSCLE) using the K2+G+I model in MEGA7 (500 replicates). An environmental strain from GenBank represents an unidentified species (02). The tree
is rooted with Lilapila oculispora and Orbilia patellarioides. Asci 8-spored except when otherwise stated; RefSpec = reference specimen, T = type, ET = epitype,
TT = topotype, * = without LSU (D2).



90 [ KF741604 Orbilia xanthoguttulata H.B. 6989a, CBS 116280 (Luxembourg, Grosbous, Salix)
KF768636 Orbilia xanthoguttulata H.B. 8208b (Sweden, Skaane, Ulmus)

KF768638 Orbilia xanthoguttulata H.B. 7464 (Spain, Ronda, Salix)
KF768637 Orbilia xanthoguttulata H.B. 7915b (France, Albertville, Salix)
. Xanthoguttulatae
MH221054 Orbilia xanthoguttulata G.M. 2017-12-27.2 (Luxembourg, Waldhaff, Fagus)
KF768634 Orbilia xanthoguttulata H.B. 9291 (France, St.-Jean-la-Vetre, Fraxinus)
MH221055 Orbilia xanthoguttulata G.M. 2017-09-28.1 (Luxembourg, Fentange, Quercus)
KF768635 Orbilia xanthoguttulata H.B. 8698 (Germany, Fiirstenwalde, Quercus)

DQB56643 Orbilia aff. farnesianae B.L. 4090, HMAS 139700 (China, Hunan, indet. angiosperm) Piliferae

KT215233 Orbilia myriosphaera H.B. 6679a - 64sp.

88  KM252677 Orbilia laevimarginata YMF1.03013 (China, Yunnan, Yuxi, Quercus)
GQ351279 Orbilia laevimarginata (as Dactylella sp.) YMF1.01869 (China, Yunnan, Yuxi, Quercus)

Hyalinia

DQ512890 Orbilia laevimarginata YMF1.01833 (China, Yunnan, Kunming, Quercus)

KM248771 Orbilia crenatomarginata H.B. 9452 (Germany, Tiibingen, Ulmus)

MN339159 Orbilia cf. laevimarginata bhi-F121 (USA, Massachusetts, Boston, indet. tree)
KT215257 Orbilia brachychitonis H.B. 7578a, CBS 117020 (Australia, Peron Peninsula, Brachychiton, T)
Regales
KT380105 Orbilia euphorbiae H.B. 9869 (Comoros, lle de Mayotte, Adansonia)
MF161276 Orbilia nemaspora bhi-F457a (USA, Massachusetts, Boston, Acer)
MG599272 Orbilia nemaspora (as O. stipitata) MFLU 15-0229 (Thailand, Chiang Rai, indet. wood)
Xanthoguttulatae

54
95

DQ480729 Orbilia vermiformis YMF 1.01842 (China, Yunnan, Pu'er, indet. angiosperm, T)

HM215520 Orbilia pseudobrevistipitata YMF 1.03504 (China, Yunnan, Lijiang, indet. angiosperm, T)
KT222392 Orbilia caulicola G.M. 2014-07-25.7 (Luxembourg, Bettembourg, Tanacetum)
Commatoideae

92 'KT380063 Orbilia caulicola G.M. 2013-07-30.3 (Luxembourg, Bettembourg, Melilotus)

M 73 KT222425 Orbilia ebuli H.B. 9550 (Finland, Outokumpu, Helianthus, NT)
Abutilones

MH221053 Orbilia ficicola G.M. 2016-09-12.1, H.B. 10138a (France, Vallon, Pont d’Arc, Ficus, T)

KF696674 Orbilia milinana TFC Mic. 23222 (Tenerife, La Matanza de Acentejo, Euphorbia)
KT215259 Orbilia phragmotricha H.B. 7535a, CBS 117017 (Luxembourg, Dommeldange, Salix, ET)
Rubellae

99 'KT380081 Orbilia phragmotricha G.M. 2013-04-04.1 (Luxembourg, Findel, Fraxinus)

Orbilia pilifera G.F. 20110193 (Austria, Bad Radkersburg, Ulmus)

99 ’
KY463697 Orbilia pilifera H.B. 8362a (France, Melle, Ulmus) Piliferae
KT222422 Orbilia cf. paracaudata H.B. 8685 (Australia, Dampierland, climber)
Albovinosae

KT215254 Orbilia albidorosea H.B. 6615a, CBS 140818 (Australia, Desert Uplands, Acacia, T)
83165 Hyalorbilia polypori H.B. 7557a, CBS 117018

[
0.2

Phylogenetic analysis S14: Phylogram of section Aurantiorubrae inferred from ML analysis of S1506 Intron rDNA dataset (33 sequences, 551 positions, aligned
with MUSCLE) using the K2+G model in MEGAG®6 (500 replicates). The tree is rooted with Hyalorbilia polypori. Asci 8-spored except when otherwise stated; T =

type, ET = epitype, NT = neotype.



KF741602 Orbilia aurantiorubra H.B. 8130 (France, Poitevin, Salix)
KF741596 Orbilia aurantiorubra H.B. 8814a (France, Melle, Ulmus)
KF741595 Orbilia aurantiorubra H.B. 6815a, CBS 140881 (Luxembourg, Cessange, Salix, ET)
KT380080 Orbilia aurantiorubra G.M. 2013-04-03.1 (Luxembourg, Kockelscheier, Salix)

KF741597 Orbilia aurantiorubra H.B. 8076b (France, Melle, Ulmus)
100 | KF741599 Orbilia aurantiorubra H.B. 8734a (Germany, Traunreut, Salix) Aurantiorubrae

KF741598 Orbilia aurantiorubra H.B. 8395 (Germany, Recklinghausen, Cyfisus)

82 84 || KF741600 Orbilia aurantiorubra H.B. 7308 (Great Britain, Suffolk, Lupinus)

92 'KF741603 Orbilia aurantiorubra H.B. 9238a (France, Montelimar, Cercis)

KF741594 Orbilia jugulospora H.B. 9239 (Ethiopia, Menagesha Suba, indet. angiosperm, T)

FJ719769 Orbilia jugulospora CGMCC 3.13368, HMAS 252529 (China, Beijing, Lingshan, ?Fabaceae)
2 ined. Orbilia jugulospora Or10-gl-01A (China, Guangxi, Guilin, indet. angiosperm)

100 [ MH221072 Orbilia pisciformis TFC Mic. 23824 (Tenerife, Punta de Teno, Euphorbia) .
4‘ ) Commatoideae
MH221073 Orbilia pisciformis TFC Mic. 23766 (Tenerife, San Miguel de Abona, Euphorbia)

% KT222354 Orbilia rubella H.B. 9046a (Norway, Arendal, Salix, ET)

Rubellae

KT215259 Orbilia phragmotricha H.B. 7535a, CBS 117017 (Luxembourg, Dommeldange, Salix, ET)
100 | KT380081 Orbilia phragmotricha G.M. 2013-04-04.1 (Luxembourg, Findel, Fraxinus)
MK473414 Orbilia comma G.M. 2016-05-04.2 (Luxembourg, Manternach, Ulmus)
0| KT215258 Orbilia comma H.B. 6639b, CBS 116275 (Luxembourg, Manternach, Ulmus, ET)

MK493130 Orbilia comma H.B. 9993 (Germany, Wismar, Ulmus)
o8 DQB56644 Orbilia sp. B.L. 4099, HMAS 139701 (China, Hunan, indet. angiosperm) c —

ommatoideae
75 |KT222445 Orbilia caulicola H.B. 8569 (Germany, Rehna, Arctium)

KT222392 Orbilia caulicola G.M. 2014-07-25.7 (Luxembourg, Bettembourg, Tanaceturn)
KT380063 Orbilia caulicola G.M. 2013-07-3.3 (Luxembourg, Bettembourg, Melilotus)*
100 {KT222365 Orbilia aradi H.B. 9142 (France, Grenoble, Fagus)
L KT222393/KY419196 Orblia aradi G.M. 2014-02-23.2 (Luxembourg, Hesperange, Fagus)
KT380105 Orbilia euphorbiae H.B. 9869 (Comoros, lle de Mayotte, Adansonia)
KT222351 Orbilia euphorbiae H.B. 8777¢ (Australia, Dampierland, Adansonia)
KT215256 Orbilia denticulata H.B. 6725, CBS 140803 (USA, Nevada, Yucca, T)
KT215257 Orbilia brachychitonis H.B. 7578a, CBS 117020 (Australia, Peron Peninsula, Brachychiton, T) Regales
MG599271 Orbilia cf. caudata MFLU 16-0580 (Thailand, Chiang Rai, ?herbaceous)
KT222353 Orbilia mali H.B. 8502a (France, Rimont, Malus, T)
a MK473412 Orbilia mali G.F. 20170001 (Austria, Edelsbach, Malus)

KM252677 Orbilia laevimarginata YMF 1.03013 (China, Yunnan, Yuxi, Quercus)

Boston, indet. tree)*

MN339159 Orbilia cf. ir bhi-F121 (USA,
DQ656627 Orbilia laevimarginata (as O. crystallina) B.L. 6220, HMAS 139521 (China, Xishuangbanna, indet. tree)

100 DQ512890 Orbilia laevimarginata YMF 1.01833 (China, Yunnan, Kunming, Quercus)
KM248771 Orbilia crenatomarginata H.B. 9452 (Germany, Tiibingen, Ulmus) Hyalinia
o 100 [ KM248772 Orbilia crenatomarginata H.B. 9265 (Germany, Merseburg, Tilia, ET)
Orbila H.B. 9852 (Spain, Cazorla, Populus, T)
€ KM248770 Orbilia scolecospora TFC Mic. 22307, H.B. 9154 (Tenerife, Punta de Teno, Euphorbia)
DQ656628 Orbilia scolecospora B.L. 243, HMAS 132094 (China, Tibet, Nyingchi, Quercus)
99 ~DQB56630 Orbilia nemaspora HMAS 96792, H.B. 9199 (China, Heilongjiang, Salix)
100 MG599272 Orbilia nemaspora (as O. stipitata) MFLU 15-0229 (Thailand, Chiang Rai, indet. wood)

60 % MF161276 Orbilia bhi-F457a (USA, Boston, Acer) g E °
(I 96 DQ480729 Orbilia vermiformis YMF 1.01842, H.B. 8313 (China, Yunnan, Pu'er, indet. angiosperm, T) EE E
DQB56629 Orbilia bomiensis HMAS 96790 (China, Tibet, Nyingchi, indet. angiosperm, T) § g ©

;: HM215520 Orbilia pseudobrevistipitata YMF 1.03504 (China, Yunnan, Lijiang, indet. angiosperm, T)

54— KF768649 Orbilia succulenticola TFC Mic 20335, H.B. 8958 (Tenerife, Chinamada, Euphorbia, T) Xanthoguttulatae

100

99
KF768648 Orbilia succulenticola TFC Mic. 22438 (Tenerife, Abades, Euphorbia)

KF768647 Orbilia succulenticola TFC Mic. 22370 (Tenerife, Chinamada, Opuntia)
MG742406 Orbilia cf. xanthoguttulata ga047, GXU 1491 (USA, Georgia, Tifton, indet. angiosperm)
KF768635 Orbilia xanthoguttulata H.B. 8698 (Germany, Fiirstenwalde, Quercus)

KF741604 Orbilia xanthoguttulata H.B. 6989, CBS 116280 (Luxembourg, Grosbous, Salix)
KF7637 Orbilia xanthoguttulata H.B. 7915b (France, Albertville, Salix)

xanthoguttulata
-succulenticola
clade

o KT222350 Orbilia gemma H.B. 9020a (Australia, Yalgoo, Lamarchea, T) - 32sp.
KC965955 Uncultured fungus 103 NA8 P31 K7 (Canada, Banks Island, arctic soi)

08

Cornus)

100 | MH221037 Orbilia G.M. 2014-12-07.1 (L

1 KT380078 Orbilia G.M. 2013-06-25.2 (L F Cornus)
Albovinosae

KT216255 Orbilia albovinosa H.B. 7231f CBS 140882 (France, Nyons, Ficus)

KT215254 Orbilia albidorosea H.B. 6615a, CBS 140818 (Australia, Desert Uplands, Acacia, T)
MKA493146 Orbilia pleioalbidorosea H.B. 10080a (Spain, Valdepenas de Jaen, Pistacia) - 16sp.

100 MK473416 Orbilia navicularis H.B. 10113a (Spain, Valdepenas de Jaen, Pistacia, T)
MG372375 Orbilia it J.P.P. 15119, H.B. 10081 (Spain, Murcia, Daphne, T)

KT222421 Orbilia farnesianae H.B. 8997h (Australia, Carnarvon, Vachellia, T)

DQ656643 Orbilia aff. farnesianae B.L. 4090, HMAS 139700 (China, Hunan, indet. angiosperm)

MH221071 Orbilia amarilla TFC Mic. 23767 (Tenerife, San Miguel de Abona, Euphorbia, T)
Piliferae

KT222364 Orbilia pilifera H.B. 8362a (France, Melle, Uimus)

MK473413 Orbilia pilifera G.F. 20110193 (Austria, Bad Radkersburg, Ulmus)

KT222422 Orbilia cf. paracaudata H.B. 8685 (Australia, Dampieriand, climber)

DQ512888 Orbilia bannaensis xsbn-1 (China, Yunnan, Xishuangbanna, Broussonetia, T)
KT380079 Orbilia poitevinica G.M. 2013-04-04.2 (Luxembourg, Findel, Fraxinus)
MK473415 Orbilia ficicola G.M. 2016-09-12.1, H.B. 10138a (France, Vallon Pont d'Arc, Ficus, from conidia, T)

Poitevinicae

100
MK473408 Orbilia ficicola GJO 88305 (Austria, Rohr a.d. Raab, Tilia)

96
MH221053 Orbilia ficicola G.M. 2016-09-12.1, H.B. 10138a (France, Vallon Pont dArc, Ficus, T)
KT222448 Orbilia siculispora H.B. 8121 (Germany, Tlbingen, UImus) -
Abutilones
KF696674 Orbilia milinana TFC Mic. 23222 (Tenerife, La Matanza de Acentejo, Euphorbia)

L DQ656631 Onbilia milinana B.L. X098, HMAS 96813 (China, Tibet, Nyingchi, Juglans, T)

KT222424 Orbilia aethiopica H.B. 9246a (Ethiopia, Menagesha Suba, indet. angiosperm, T)

100 23

68
KF297282 Uncultured fungus 127 NA8 P31 K10 (Canada, Banks Island, arctic soil) 09

KT222423 Orbilia carminorosea H.B. 8777a (Australia, Dampierland, Adansonia, T)

81 KT222425 Orbilia ebuli H.B. 9550 (Finland, Outokumpu, Helianthus, ET)

KT380069 Amphosoma atroolivaceum G.M. 2010-09-03.1

KT222413 Lilapila oculispora H.B. 9162a

—
0.02
Phylogenetic analysis $15: NJ analysis of section Aurantiorubrae based on ITS1-5.8S-ITS2 rDNA dataset (84 sequences, 817 positions, aligned with MUSCLE)
using MEGAG6 (1000 replicates). Two environmental strains from GenBank are included representing unidentified species (O8, O9). The tree is rooted with
Lilapila oculispora and Amphosoma atroolivaceum. Asci 8-spored except when otherwise stated; T = type, ET = epitype, * = without partial 5.8S and ITS2, ** =

without partial ITS2.



MG742407 Orbilia cf. xanthoguttulata ga047, GXU 1491 (USA, Georgia, Tifton, indet. angiosperm)
KF768649 Orbilia succulenticola TFC Mic. 20335, H.B. 8958 (Tenerife, Chinamada, Euphorbia, T)
MH221055 Orbilia xanthoguttulata G.M. 2017-09-28.1 (Luxembourg, Fentange, Quercus)
98 || MH221054 Orbilia xanthoguttulata G.M. 2017-12-27.2 (Luxembourg, Waldhaff, Fagus) Xanthoguﬂu/atae

95 KF741604 Orbilia xanthoguttulata H.B. 6989a, CBS 116280 (Luxembourg, Grosbous, Salix)
KF768637 Orbilia xanthoguttulata H.B. 7915b (France, Albertville, Salix)

DQ656686 Orbilia bomiensis HMAS 96790 (China, Tibet, Nyingchi, indet. angiosperm, T)
KT215256 Orbilia denticulata H.B. 6725, CBS 140803 (USA, Nevada, Yucca, T) Rega/es
MN339162 Orbilia nemaspora bhi-F457a (USA, Massachusetts, Boston, Acer)

MG599275 Orbilia nemaspora (as O. stipitata) MFLU 15-0229 (Thailand, Chiang Rai, indet. wood)

93 | DQ656700 Orbilia nemaspora HMAS 96792, H.B. 9199 (China, Heilongjiang, Salix) Xanthoguttulatae
MH221052 Orbilia gemma H.B. 9020a (Australia, Yalgoo, Lamarchea, T) - 32sp. Albovinosae
99 | KT222393 Orbilia aradi G.M. 2014-02-23.2 (Luxembourg, Hesperange, Fagus)
94 KT222365 Orbilia aradi H.B. 9142 (France, Grenoble, Fagus)
55 MK473412 Orbilia mali G.F. 20170001 (Austria, Edelsbach, Malus)
MG599274 Orbilia cf. caudata MFLU 16-0580 (Thailand, Chiang Rai, cf. herbaceous) Regales
96 KT215257 Orbilia brachychitonis H.B. 7578a, CBS 117020 (Australia, Peron Peninsula, Brachychiton, T)
KT380105 Orbilia euphorbiae H.B. 9869 (Comoros, lle de Mayotte, Adansonia)
MK473408 Orbilia ficicola GJO 88305 (Austria, Rohr a.d. Raab, Tilia)
MK473415 Orbilia ficicola G.M. 2016-09-12.1, H.B. 10138a (France, Vallon, Pont d’Arc, Ficus, from conidia, T)
MH221053 Orbilia ficicola G.M. 2016-09-12.1, H.B. 10138a (France, Vallon, Pont d'Arc, Ficus, T)
[ ] * KT222455 Orbilia siculispora H.B. 8121 (Germany, Tibingen, Ulmus) ;
62 ——— KT222425 Orbilia ebuli H.B. 9550 (Finland, Outokumpu, Helianthus, ET) AbUtlIOI’IeS
KF297282 Uncultured fungus 127 NA8 P31 K10 (Canada, arctic soil) 09
'— KT222423 Orbilia carminorosea H.B. 8777a (Australia, Dampierland, Adansonia, T)
DQ656685 Orbilia milinana B.L. X098, HMAS 96813 (China, Tibet, Nyingchi, Juglans, T)
DQ656687 Orbilia scolecospora B.L. 243, HMAS 132094 (China, Tibet, Nyingchi, Quercus)
KM248770 Orbilia scolecospora TFC Mic. 22307, H.B. 9154 (Tenerife, Punta de Teno, Euphorbia)
] 20 KT222398 Orbilia crenatofalcata H.B. 9926 (Spain, Pamplona, Populus) Hyalinia
82 KM248771 Orbilia crenatomarginata H.B. 9452 (Germany, Tulbingen, Ulmus)
] o0 KM248772 Orbilia crenatomarginata H.B. 9265 (Germany, Merseburg, Tilia, ET)
KT222424 Orbilia aethiopica H.B. 9246a (Ethiopia, Menagesha Suba, indet. angiosperm, T) Abutilones
] KC965955 Uncultured fungus 103 NA8 P31 K7 (Canada, Banks Island, arctic soil) 08
100 | KT380078 Orbilia pseudoaristata G.M. 2013-06-25.2 (Luxembourg, Hesperange, Cornus)
63 MH221037 Orbilia pseudoaristata G.M. 2014-12-07.1 (Luxembourg, Wasserbillig, Cornus)
KT215255 Orbilia albovinosa H.B. 7231f, CBS 140882 (France, Nyons, Ficus) Albovinosae
100 ~ MK493146 Orbilia pleioalbidorosea H.B. 10080a (Spain, Andalucia, Valdepenas de Jaen, Pistacia) - 16sp.
& MK473416 Orbilia navicularis H.B. 10113a (Spain, Valdepenas de Jaen, Pistacia, T)
KT215254 Orbilia albidorosea H.B. 6615a, CBS 140818 (Australia, Desert Uplands, Acacia, T)
100 | KT215258 Orbilia comma H.B. 6639b, CBS 116275 (Luxembourg, Manternach, Ulmus, ET)
MK473414 Orbilia comma G.M. 2016-05-04.2 (Luxembourg, Manternach, Ulmus) Commatoideae
DQ656644 Orbilia sp. B.L. 4099, HMAS 139701 (China, Hunan, indet. angiosperm)
100 | KF741595 Orbilia aurantiorubra H.B. 6815a, CBS 140881 (Luxembourg, Cessange, Salix, ET) i
KT380080 Orbilia aurantiorubra G.M. 2013-04-03.1 (Luxembourg, Kockelscheier, Salix) Aurantiorubrae
KT380079 Orbilia poitevinica G.M. 2013-04-04 (Luxembourg, Findel, Fraxinus) Poitevinicae
100 MH221072 Orbilia pisciformis TFC Mic. 23824 (Tenerife, Punta de Teno, Euphorbia)
4l MH221073 Orbilia pisciformis TFC Mic. 23766 (Tenerife, San Miguel de Abona, Euphorbia) Commatoideae
KT222392 Orbilia caulicola G.M. 2014-07-25.7 (Luxembourg, Bettembourg, Tanacetum)
L KT380063 Orbilia caulicola G.M. 2013-07-30.3 (Luxembourg, Bettembourg, Melilotus)
100 | KT215259 Orbilia phragmotricha H.B. 7535a, CBS 117017 (Luxembourg, Dommeldange, Salix, ET)
KT380081 Orbilia phragmotricha G.M. 2013-04-04 (Luxembourg, Findel, Fraxinus) Rubellae
KF741594 Orbilia jugulospora H.B. 9239 (Ethiopia, Menagesha Suba, indet. angiosperm, T)
83 HQ110696 Orbilia jugulospora (as O. vinosa) CGMCC 3.13368, HMAS 252529 (China, Beijing, Lingshan, cf. Fabaceae) Aurantiorubrae
99" Orbilia jugulospora Or10-gl-01A (China, Guangxi, Guilin, indet. angiosperm)
100 | MK473413 Orbilia pilifera G.F. 20110193 (Austria, Bad Radkersburg, Ulmus)
KT222364 Orbilia pilifera H.B. 8362a (France, Melle, Umus)
DQ656688 Orbilia aff. farnesianae B.L. 4090, HMAS 139700 (China, Hunan, indet. angiosperm)
98 L— MH221071 Orbilia amarilla TFC Mic. 23767 (Tenerife, San Miguel de Abona, Euphorbia, T) Piliferae
KT222421 Orbilia farnesianae H.B. 8997h (Australia, Carnarvon, Vachellia, T)
57 KT222422 Orbilia cf. paracaudata H.B. 8685 (Australia, Dampierland, climber)
MG372375 Orbilia paravitalbae J.P.P. 15119, H.B. 10081 (Spain, Murcia, Daphne, T) Abutilones
——— KT215224 S63 Orbilia patellarioides H.B. 6490a

KT222413 Lilapila oculispora H.B. 9162a

A
0.02

Phylogenetic analysis $16 Phylogram of section Aurantiorubrae inferred from ML analysis of LSU (D1-D2) rDNA dataset (63 sequences, 639 positions,
aligned with MUSCLE) using the K2+G+I model in MEGA®6 (500 replicates). Two environmental strains from GenBank are included representing unidenti-
fied species (08, 09). The tree is rooted with Lilapila oculispora and Orbilia patellarioides. Asci 8-spored except when otherwise stated; T = type, ET = epitype.



KY419173 Orbilia rosea H.B. 10018 (Germany, Hornberg, Alnus)*

94 AY357265 Orbilia rosea (as Anguillospora rosea) CCM F-18983 (as 08983) (Great Britain, Wales, foam, ET)

KM199779 Orbilia rosea H.B. 6756a, CBS 116218 (France, Gerardmer, Alnus)

KM199780 Orbilia sarraziniana H.B. 7235, CBS 116219 (Germany, Tiibingen, Fagus, ET)

ined. Orbilia sarraziniana B.L. 6574, HMAS 139684 (China, Beijing, indet. tree)
KT215260 Orbilia sarraziniana H.B. 6727a, CBS 116220 (Germany, Tibingen, Fagus)
FJ719770 Orbilia luteorubella HMAS 267649, CGMCC 3.13369 (China, Guizhou, indet. tree)

KY659207 O. luteorubella (as Helicoon sessile) H.V. A327, CBS 124539 (Austria, Natternbach, pond with Alnus)*
95

DQ471000 Orbilia aff. sinensis (as O. vinosa) CBS 917.72 (USA, R.G. Benedict)
KT215224 Orbilia patellarioides H.B. 6490a

KT222413 Lilapila oculispora H.B. 9162a

—
0.0050

Phylogenetic analysis S17: Phylogram of section Helicoon inferred from ML analysis of SSU (V8-V9) rDNA dataset (11 sequences, 288 positions, aligned with
MUSCLE) using the K2+G model in MEGA?7 (500 replicates). The tree is rooted with Lilapila oculispora and Orbilia patellarioides. Asci 8-spored in all taxa; ET
= epitype, * = without SSU (V8).

98 [KT380082 Orbilia sarraziniana G.M. 2012-10-18.1 (Luxembourg, Bascharage, Salix)
KT215260 Orbilia sarraziniana H.B. 6727a, CBS 116220 (Germany, Tibingen, Fagus)

AY357265 Orbilia rosea (as Anguillospora rosea) CCM F-18983 (as 08983) (Great Britain, Wales, foam, ET)

KF705018 Orbilia yuanensis YMFT 1.01811 (China, Yunnan, Kunming, Quercus)

1 98 DQ666643 Orbilia yuanensis YMF 1.02055 (China, Yunnan, Kunming, indet. angiosperm, TT)
l KM199778 Orbilia luteorubella H.B. 9705 (Germany, Tiibingen, Fagus, ET)
99 ' KY659207 Orbilia luteorubella (as Helicoon sessile) H.V. A327, CBS 124539 (Austria, Natternbach, pond with Alnus)
l__ EF026114 Orbilia aff. fusiformis YMF1.01848 (China, Yunnan, Dehong, indet. tree)
98 GU188277 Orbilia tenuispora (as O. luteorubella) YMF 1.03007 (China, Yunnan, Kunming, indet. angiosperm)

KT236097 Orbilia tianmushanensis (as O. luteorubella) YMF1.03563 (China, Zhejiang, Quercus, T)

KT215223 Hyalorbilia polypori H.B. 7557a

—_
0.20

Phylogenetic analysis S18: Phylogram of section Helicoon inferred from ML analysis of S1506 Intron rDNA dataset (11 sequences, 1340 positions (514 with more

than 2 sequences), aligned with MUSCLE) using the K2+G model in MEGA7 (500 replicates). The tree is rooted with Hyalorbilia polypori. Asci 8-spored in all

taxa; T = type, ET = epitype, TT = topotype.



DQ491511/470952 Orbilia aff. sinensis (as O. vinosa) CBS 917.72 (USA, R.G. Benedict)
EF026114/026115 Orbilia aff. fusiformis YMF 1.01848 (China, Yunnan, Dehong, indet. tree)
DQ656642/656676 Orbilia sinensis (as O. rectispora) B.L. X069, HAMS 96782 (China, Tibet, Abies)
DQ656641/656702 Orbilia tenuispora (as O. rectispora) B.L. 691, HMAS 139703 (China, Zhejiang, indet. angiosperm)
KT192704 /236097 Orbilia tianmushanensis (as O. luteorubella) YMF 1.03563 (China, Zhejiang, Quercus, T)
80 —DQ656638/656674 Orbilia sarraziniana B.L. 6574, HMAS 139684 (China, Beijing, indet. tree)

KM199780 Orbilia sarraziniana H.B. 7235, CBS 116219 (Germany, Tubingen, Fagus, ET)

series
Pseudotripoconidium

KT380082 Orbilia sarraziniana G.M. 2012-10-18.1 (Luxembourg, Bascharage, Salix) O. sarraziniana
— DQ656639/656675 Orbilia sarraziniana B.L. 444, HMAS 96817 (China, Jilin, indet. tree)
KT215260 Orbilia sarraziniana H.B. 6727a, CBS 116220 (Germany, Tiibingen, Fagus)

FJ719770/ined. Orbilia luteorubella HVMAS 267649, CGMCC 3.13369 (China, Guizhou, indet. tree)
—[ O. luteorubella
100

KY659207 Orbilia luteorubella (as Helicoon sessile) H.V. A327, CBS 124539 (Austria, Natternbach, pond with Alnus)
KY419173 Orbilia rosea H.B. 10018 (Germany, Hornberg, Alnus)
MK493135 Orbilia rosea J.B. 662.16, H.B. 10034 (France, Col de Labays, Fagus)
KM199779 Orbilia rosea H.B. 6756a, CBS 116218 (France, Gerardmer, Alnus)
MK493134 Orbilia rosea J.B. 651.16, H.B. 10029 (France, Sansanet, Fagus)
DQ656632/656701 Orbilia rosea (as O. luteorubella) B.L. 690, HMAS 139676 (China, Zhejiang, indet. tree)
DQ656633/656705 Orbilia rosea (as O. luteorubella) B.L. 6610, HMAS 139672 (China, Henan, cf. Quercus)
KT215224 Orbilia patellarioides H.B. 6490a
KY419168 Lilapila oculispora G.M. 2015-08-30.1

85

series Helicoon

O. rosea

|
0.050

Phylogenetic analysis S19: Phylogram of section Helicoon inferred from combined ML analysis of ITS+LSU (D1-D2) rDNA dataset (20 sequences, 1198 po-
sitions, aligned with MUSCLE) using the T3+G model in MEGA7 (500 replicates). The tree is rooted with Lilapila oculispora and Orbilia patellarioides. Asci
8-spored in all taxa; T = type, ET = epitype.

— KT222418 Orbilia cf. septispora H.B. 9457¢c (Germany, Egenhausen, Viburnum)

KT215247 Orbilia mesaverdiana H.B. 6736a, CBS 140804 (USA, Utah, Ericameria)

KT215246 Orbilia quaestiformis H.B. 7121, CBS 140814 (Luxembourg, Esch-sur-Alzette, Salix)
KT215244 Orbilia cylindrosoma H.B. 6711, CBS 116233 (Germany, Stuttgart, Lonicera, T)
KT215243 Orbilia multimaeandrina H.B. 6737a, CBS 116221 (USA, Utah, Cercocarpus, T) — 32sp.
KT215242 Orbilia sonorensis H.B. 6721b, CBS 116222 (USA, California, Atriplex, T)

KT215237 Orbilia octoserpentina H.B. 6609b, CBS 140811 (Australia, Desert Uplands, Acacia, T) series Serpenﬁnae

51 | L—— KT222451 Orbilia filiformis H.B. 8244a (Switzerland, Luzern, Juglans, T)

88 | KT215241 Orbilia vermiculati H.B. 6739b, CBS 116230 (USA, Utah, Sarcobatus, T) — 16sp.
KT215240 Orbilia halimi H.B. 6472b, CBS 116272 (Spain, Lerida, Atriplex, T)

KT215245 Orbilia multiurosperma H.B. 6493a, CBS 140832 (Spain, Valenciana, Pistacia, T) — 32sp.

65 KT215238 Orbilia serpentina H.B. 6609d, CBS 116236 (Australia, Desert Uplands, Acacia) — 16sp.

Serpentinae-Habrostictis clade

KT380076 Orbilia flavidorosella G.M. 2014-10-11.1 (Luxembourg, Bettembourg, Melilotus)*

86 KT222419 Orbilia carpoboloides H.B. 9233 (Netherlands, Maastricht, Ulmus)

series Habrostictis
KT215248 Orbilia carpoboloides H.B. 6639¢c, CBS 116276 (Luxembourg, Manternach, Ulmus, ET)
KT215239 Orbilia cisti H.B. 6500, CBS 140810 (France, Nimes, Cistus, T) — 16sp.

KT215251 Orbilia microserpens H.B. 6519a, CBS 140817 (Spain, Cambrils, Ceratonia, T) — 16sp.
microsperpens-ungulata

70 | KT215252 Orbilia macroserpens H.B. 6721c, CBS 140812 (USA, California, Atriplex, T) — 16sp. clade

KT222420 Orbilia calyptrata H.B. 8079c (USA, Utah, Purshia, T) — 16sp.

88

. ) series Ellipsospermae
KT215253 Orbilia cercocarpi H.B. 6737b, CBS 140831 (USA, Utah, Cercocarpus, T) — 16sp.

92 MH221051 Orbilia subvitalbae G.M. 2017-09-05.1 (France, St.-Maries-de-la-Mer, Juncus)

KT215250 Orbilia subvitalbae H.B. 6504a, CBS 116228 (France, Séte, Arundo, T) .
gambelii-vitalbae
KT215249 Orbilia gambelii H.B. 6466, CBS 140815 (France, Nimes, Quercus) clade

Ellipsospermae clade

88

L KT222417 Orbilia obtusispora H.B. 9635 (Luxembourg, Alzingen, Corylus) series Serpentinae

KT222413 Lilapila oculispora H.B. 9162a

KT215193 Tuber borchii CBS 272.72

0.005

Phylogenetic analysis S20: NJ analysis of section Habrostictis based on SSU (V8-V9) rDNA dataset (26 sequences, 364 positions, aligned with
MUSCLE) using MEGAG®6 (500 replicates). The tree is rooted with Tuber borchii and Lilapila oculispora. Asci 8-spored except when otherwise
stated; T = type, ET = epitype, * = without SSU (V8).



MK493126 Orbilia subtrapeziformis H.B. 9787 (Spain, Somiedo, Rhamnus)
KT215241 Orbilia vermiculati H.B. 6739b, CBS 116230 (USA, Utah, Sarcobatus, T) — 16sp.
KT215252 Orbilia macroserpens H.B. 6721c, CBS 140812 (USA, California, Atriplex, T) — 16sp. series

82

98 KT215253 Orbilia cercocarpi H.B. 6737b, CBS 140831 (USA, Utah, Cercocarpus, T) — 16sp.

KT215248 Orbilia carpoboloides H.B. 6639c, CBS 116276 (Luxembourg, Manternach, Ulmus, ET)
100 'KT222419 Orbilia carpoboloides H.B. 9233 (Netherlands, Maastricht, Ulmus)

KT222363 Orbilia trapeziformis H.B. 9139 (France, Villard-de-Lans, Corylus)

KT222349 Orbilia trapeziformis H.B. 9151c (France, Nyons, Cercis)

MH221069 Orbilia aff. microserpens (contamination, 1V.2014)

MH221050 Orbilia gambelii G.M. 2017-08-30.1 (France, Hautes-Alpes, Jausiers, Clematis)
KT215239 Orbilia cisti H.B. 6500, CBS 140810 (France, Nimes, Cistus, T) — 16sp.
MH221070 Orbilia myrionamibica H.B. 10119a (Australia, Alice Springs, Acacia) — 64sp.

64 KT222420 Orbilia calyptrata H.B. 8079c (USA, Utah, Purshia, T) — 16sp.

KT215237 Orbilia octoserpentina H.B. 6609b, CBS 140811 (Australia, Desert Uplands, Acacia, T)

MH221049 Orbilia octoserpentina G.M. 2007-10-27-1 (Australia, Murchison, Psydrax)

97

KT380073 Orbilia quaestiformis G.M. 2014-07-25.4 (Luxembourg, Bettembourg, Heracleum)
97 MK473417 Orbilia septispora G.M. 2016-09-20.1 (Luxembourg, Esch-sur-Alzette, Phragmites)
KT215233 Orbilia myriosphaera H.B. 6679a, CBS 140830

—_
0.50

KT215223 Hyalorbilia polypori H.B. 7557a, CBS 117018

series Habrostictis
KT380077 Orbilia ungulata G.M. 2014-07-25.3 (Luxembourg, Bettembourg, Clematis) series Ellipsospermae

series Serpentinae

series Ellipsospermae

KT215247 Orbilia mesaverdiana H.B. 6736a, CBS 140804 (USA, Utah, Ericameria) series Serpentinae

series Serpentinae

Ellipsospermae

KT215246 Orbilia quaestiformis H.B. 7121, CBS 140814 (Luxembourg, Esch-sur-Alzette, Salix) series Serpentinae

Phylogenetic analysis $21: Phylogram of section Habrostictis inferred from ML analysis of S1506 Intron rDNA dataset (22 sequences, 2146 positions (558 with
more than 1 sequence), aligned with MUSCLE) using the T3+G model in MEGA?7 (500 replicates). The tree is rooted with Hyalorbilia polypori and Orbilia
myriosphaera. Asci 8-spored except when otherwise stated; T = type, ET = epitype.
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KT215240 Orbilia halimi H.B. 6472b, CBS 116272 (Spain, Lerida, Atriplex, T)

KT215241 Orbilia vermiculati H.B. 6739b, CBS 116230 (USA, Utah, Sarcobatus, T) — 16sp.
KT215238 Orbilia serpentina H.B. 6609d, CBS 116236 (Australia, Desert Uplands, Acacia) — 16sp.
KT215237 Orbilia octoserpentina H.B. 6609b, CBS 140811 (Australia, Desert Uplands, Acacia, T)
72 'MH221049 Orbilia octoserpentina G.M. 2007-10-27.1 (Australia, Murchison, Psydrax)

r KT215246 Orbilia quaestiformis H.B. 7121, CBS 140814 (Luxembourg, Esch-sur-Alzette, Salix)

100 - KT380073 Orbilia quaestiformis G.M. 2014-07-25.4 (Luxembourg, Bettembourg, Heracleum) series Serpentinae
KT215247 Orbilia mesaverdiana H.B. 6736a, CBS 140804 (USA, Utah, Ericameria)
KT380074 Orbilia septispora G.M. 2014-02-24.1 (Luxembourg, Esch-sur-Alzette, Phragmites)
KT222418 Orbilia cf. septispora H.B. 9457¢ (Germany, Egenhausen, Viburnum)
KT215243 Orbilia multimaeandrina H.B. 6737a, CBS 116221 (USA, Utah, Cercocarpus, T) — 32sp.
KT222454 Orbilia filiformis H.B. 8244a (Switzerland, Luzern, Juglans, T)
KT222391 Orbilia flavidorosella G.M. 2012-09-18.1 (Luxembourg, Bettembourg, Melilotus, ET)
99 'KT380076 Orbilia flavidorosella G.M. 2014-10-11.1 (Luxembourg, Bettembourg, Melilotus)
KT215244 Orbilia cylindrosoma H.B. 6711, CBS 116233 (Germany, Stuttgart, Lonicera, T) series Serpentinae
KT215248 Orbilia carpoboloides H.B. 6639c, CBS 116276 (Luxembourg, Manternach, Ulmus, ET)

series Habrostictis

series Habrostictis

99 'KT222419 Orbilia carpoboloides H.B. 9233 (Netherlands, Maastricht, Ulmus)

KT215242 Orbilia sonorensis H.B. 6721b, CBS 116222 (USA, California, Atriplex, T)

{KCQG()SGO Uncultured fungus 68 NA8 P31 A19 (Canada, arctic soil) o012 series Serpentinae

95 KC965181 Uncultured fungus 23 NA4 P31 G3 (Canada, arctic soil)

KT215245 Orbilia multiurosperma H.B. 6493a, CBS 140832 (Spain, Valenciana, Pistacia, T) — 32sp.

KT215253 Orbilia cercocarpi H.B. 6737b, CBS 140831 (USA, Utah, Cercocarpus, T) — 16sp.
KT215251 Orbilia microserpens H.B. 6519a, CBS 140817 (Spain, Cambrils, Ceratonia, T) — 16sp.
MH221070 Orbilia myrionamibica H.B. 10119a (Australia, Alice Springs, Acacia) - 64sp.
KT215252 Orbilia macroserpens H.B. 6721c, CBS 140812 (USA, California, Atriplex, T) — 16sp.
MH221069 Orbilia aff. microserpens (contamination, IV.2014)
JQ026988 Uncultured Orbiliaceae HS23 (Australia, Queensland, soil) 013
KT380077 Orbilia ungulata G.M. 2014-07-25.3, H.B. 9902d (Luxembourg, Dudelange, Clematis)
KT380066 Orbilia ungulata G.M. 2013-08-17.1 (Luxembourg, Syren, Heracleum) series Ellipsospermae

71

KT215239 Orbilia cisti H.B. 6500, CBS 140810 (France, Nimes, Cistus, T) — 16sp.
99 |MH221050 Orbilia gambelii G.M. 2017-08-30.1 (France, Hautes-Alpes, Jausiers, Clematis)
KT215249 Orbilia gambelii H.B. 6466, CBS 140815 (France, Nimes, Quercus)
KT215250 Orbilia subvitalbae H.B. 6504a, CBS 116228 (France, Séte, Arundo, T)
MH221051 Orbilia subvitalbae G.M. 2017-09-05.1 (France, St.-Maries-de-la-Mer, Juncus)

99 | | KT380065 Orbilia vitalbae G.M. 2013-11-16.2 (Luxembourg, Dudelange, Clematis)

97

80 'KT380075 Orbilia vitalbae H.B. 9905a (Switzerland, Seewis, Clematis, ET)
KT222363 Orbilia trapeziformis H.B. 9139 (France, Villard-de-Lans, Corylus)
KT222417 Orbilia obtusispora H.B. 9635 (Luxembourg, Alzingen, Corylus)

KT222420 Orbilia calyptrata H.B. 8079c (USA, Utah, Purshia, T) — 16sp. series Ellipsospermae

series Serpentinae

56 KT222425 Orbilia ebuli H.B. 9550
—,—‘— MG372375 Orbilia paravitalbae J.P.P. 15119
65 p

(T380079 Orbilia poitevinica G.M. 2013-04-04.2

| —
0.02

KT222413 Lilapila oculispora H.B. 9162a

Serpentinae-Habrostictis clade

Ellipsospermae clade

Phylogenetic analysis S22: Phylogram of section Habrostictis inferred from ML analysis of LSU (D1-D2) rDNA dataset (43 sequences, 636 positions, aligned with
MUSCLE) using the K2+G+I model in MEGA?7 (500 replicates). Three environmental strains from GenBank are included representing two unidentified species
(012, O13).The tree is rooted with Lilapila oculispora. Asci 8-spored except when otherwise stated; T = type, ET = epitype.



98 [ KT215277 Orbilia canadensis H.B. 6826 (Greenland, Kangerlussuagq, Salix) - 16sp.
KY419194 Orbilia canadensis S.H. 727 (Norway, Oppdal, Populus) - 16sp.
51 KT222428 Orbilia subovoidea H.B. 9334a (Greece, Rhodos, Pistacia, T) . .
section Ovoideae
MK493123 Orbilia subsphaerospora H.B. 9800 (Asturias, Somiedo, Salix)
96 KT222429 Orbilia sphaerospora H.B. 9129 (France, Villard-de-Lans, Picea)
100 ! KY419186 Orbilia sphaerospora G.M. 2015-09-15.4 (France, Gap, Pinus)

67
MK493136 Orbilia cf. subcylindrospora H.B. 10019 (Austria, St. ligen, Juniperus)

KT215275 Orbilia ovoidea H.B. 6489a (Spain, Guadalaviar, Prunus, T)

83
JQ312825 Uncultured fungus 161 GKG40MV01BKXOE (Finland, Orivesi, Picea forest soil)* 014

KT215276 Orbilia polyspora H.B. 7243b, CBS 116226 (France, Sederon, Salix, ET) - 32sp.

54 KT215278 Orbilia microsoma H.B. 6738a
KY419172 Orbilia cylindrospora G.M. 2015-08-28.2 section Orbilia

KT222430 Orbilia paracylindrospora H.B. 9484

KT222413 Lilapila oculispora H.B. 9162a

|
0.2

Phylogenetic analysis $23: Phylogram of section Ovoideae inferred from ML analysis of ITS1-5.85-ITS2 rDNA dataset (14 sequences, 625 positions, aligned with
MUSCLE) using the K2+G model in MEGAG6 (500 replicates). An environmental strain from GenBank represents an unidentified species (O14).The tree is rooted
with Lilapila oculispora. Asci 8-spored except when otherwise stated; T = type, ET = epitype, * = without ITS1 and partial 5.8S.

85 |KT215277 Orbilia canadensis H.B. 6826 (Greenland, Kangerlussuag, Salix) - 16-sp.
KY419194 Orbilia canadensis S.H. 727 (Norway, Oppdal, Populus) - 16-sp.
KT222428 Orbilia subovoidea H.B. 9334a (Greece, Rhodos, Pistacia T) {
KT222429 Orbilia sphaerospora H.B. 9129 (France, Villard-de-Lans, Picea) { St Gvafies
% 50 'KY419186 Orbilia sphaerospora G.M. 2015-09-15.4 (France, Gap, Pinus)
MK493136 Orbilia cf. subcylindrospora H.B. 10019 (Austria, St. ligen, Juniperus)
KT215275 Orbilia ovoidea H.B. 6489a (Spain, Guadalaviar, Prunus, T) {
KT215276 Orbilia polyspora H.B. 7243b, CBS 116226 (France, Sederon, Salix, ET) - 32-sp. (
KT215278 Orbilia microsoma H.B. 6738a

76
’—; KY419172 Orbilia cylindrospora G.M. 2015-08-28.2 section Orbilia

w0 L KT222430 Orbilia paracylindrospora H.B. 9484

KT222413 Lilapila oculispora H.B. 9162a

97

0.020
Phylogenetic analysis $24: Phylogram of section Ovoideae inferred from ML analysis of LSU (D1-D2) rDNA dataset (12 sequences, 636 positions, aligned with
MUSCLE) using the K2+G model in MEGA?7 (500 replicates). The tree is rooted with Lilapila oculispora. Asci 8-spored except when otherwise stated; T = type,

ET = epitype.

KY419181 Orbilia xanthostigma G.M. 2015-08-15.4b (Luxembourg, Hovelange, Fagus)
KT215284 Orbilia liliputiana H.B. 6905, CBS 116213 (Macaronesia, Tenerife, Pinus, T)
KT215280 Tridentaria subuliphora CBS 700.93 (Germany, Berlin, Metasequoia litter)
KT215282 Orbilia leucostigma H.B. 6810c, CBS 116212 (Germany, Tiibingen, Fagus)

KY419182 Orbilia leucostigma G.M. 2015-08-15.4a (Luxembourg, Hovelange, Fagus)

KT215285 Orbilia eucalypti H.B. 6662, CBS 116227 (Germany, Potsdam, Rubus)

63 'MH221066 Orbilia eucalypti G.M. 2017-08-30.2 (France, Les Gleizolles, Pinus)

55

KT215279 Tridentaria implicans CBS 320.56 (USA, West Virginia, indet. tree)
KT596781 Orbilia fissilis H.B. 7566a, CBS 117019 (Germany, Tlbingen, Quercus)

KT215281 Orbilia aff. dryadum J.P.P. 21051, H.B. 6876a (France, La Gacilly, Ulex)
KT222432 Orbilia guyanensis H.B. 8453 (French Guiana, Cayenne, indet. angiosperm, T)

95
KT222430 Orbilia paracylindrospora H.B. 9484 (France, Villiers-en-Bois, Euonymus)

79 ﬁ
KT215283 Orbilia tremulae H.B. 6963a, CBS 116232 (Germany, Bayreuth, Frangula, ET)
KT222431 Orbilia epipora H.B. 9039 (ET)
KT215278 Orbilia microsoma H.B. 6738a, CBS 116214 (USA, Utah, Amelanchier, T)
KT222433 Orbilia cupressi H.B. 8160b
55 —KT222437 Orbilia atlantis H.B. 9527a

65
55

KT222413 Lilapila oculispora H.B. 9162a

KT215193 Tuber borchii CBS 272.72

=
0.0020

Phylogenetic analysis $25: NJ analysis of section Orbilia based on SSU (V8-V9) rDNA dataset (19 sequences, 364 positions, aligned with MUSCLE) using
MEGA? (500 replicates). The tree is rooted with Tuber borchii and Lilapila oculispora. Asci 8-spored in all taxa; T = type, ET = epitype.



MK493137 Orbilia eucalypti H.B. 10044 (Germany, Rehna, Quercus)
MK493156 Orbilia eucalypti G.M. 2014-07-30.1 (Luxembourg, Waldhaff, Fagus)
g9 | MK493155 Orbilia eucalypti G.M. 2015-10-07.2 (Luxembourg, Dudelange, Salix)
MK473431 Orbilia eucalypti G.M. 2018-08-02.1 (Luxembourg, Kockelscheier, Corylus)
MK473430 Orbilia eucalypti G.M. 2016-12-20.2 (Luxembourg, Waldhaff, Fagus)
MK473432 Orbilia eucalypti G.M. 2018-07-28.1 (Luxembourg, Herchesfeld, Cornus)
MK473406 Orbilia eucalypti G.M. 2014-10-30.2 (Luxemburg, Howald, Cornus)

69 NBRC 6990 Dicranidion fragile (Japan)

100 |LC146730 Dicranidion fissile NBRC 31823 (Japan, Honshu, Ibaraki, Quercus rainwater, T)

KT596781 Orbilia fissilis H.B. 7566a (Germany, Tibingen, Quercus)

98 1 MK493154 Orbilia cf. xanthostigma G.M. 2018-04-28.1 (Luxembourg, Grumelange, Salix)
MF161166 Orbilia cf. xanthostigma bhi-F037, H.B. 9996 (USA, Massachusetts, Quercus)
100 KY419187 Orbilia leucostigma H.B. 9958a (Germany, Tibingen, Fagus, NT)

KT215282 Orbilia leucostigma H.B. 6810c, CBS 116212 (Germany, Tiibingen, Fagus)

93
KY419182 Orbilia leucostigma G.M. 2015-08-15.4a (Luxembourg, Hovelange, Fagus)

——LC146731 Dicranidion inaequale NBRC 9366, CBS 564.71 (Japan, Honshu, Otsu, ?Diaporthe, T)

89 99  MG593171 Orbilia cf. xanthostigma (as O. delicatula) D1926 (New Zealand, Bay of Plenty, indet. tree)

MG593172 Orbilia cf. xanthostigma (as O. delicatula) D1907, H.B. 9887 (New Zealand, Bay of Plenty, Nothofagus)
98 MG593179 Orbilia cf. xanthostigma (as O. delicatula) D1902, H.B. 9889 (New Zealand, Bay of Plenty, indet. angiosperm)

99 1MG593177 Orbilia cf. xanthostigma (as O. delicatula) TTT1344, H.B. 9884 (New Zealand, Far North, Leptospermum)
KY419171 Orbilia cf. cejpii G.F. 20150102 (Austria, Graz, Fagus) *

MK473418 Orbilia plurivacuolata G.M. 2016-02-10.2 (Luxembourg, Fentange, Salix)
99 L MK493139 Orbilia plurivacuolata H.B. 9817a (Spain, Somiedo, Rosa, T)

97 | KT380096 Orbilia frangulae G.M. 2014-07-12.2 (Luxembourg, Koedange, Frangula)
100 (| KT380095 Orbilia frangulae G.M. 2014-04-13.4, H.B. 9970a (Luxembourg, Hovelange, Frangula, T)

|-KT222430 Orbilia paracylindrospora H.B. 9484 (France, Villiers-en-Bois, Euonymus)
MK473393 Orbilia eucalypti G.M. 2014-01-31.2 (Luxembourg, Kayl, Cornus)

100 | MK473394 Orbilia eucalypti G.M. 2014-09-30.1 (Luxembourg, Alzingen, Salix)

L

NBRC 6886 Dicranidion fragile CBS 217.59 (Japan, Tokio, Chamaecyparis)

MK473433 Orbilia eucalypti G.M. 2018-08-02.3 (Luxembourg, Kockelscheuer, Quercus)
MK505384 Orbilia eucalypti G.M. 2015-09-08.1 (Luxembourg, Walferdange, Frangula)

92

MK493138 Orbilia eucalypti H.B. 9813b (Spain, Somiedo, Corylus)

KT222428 Orbilia subovoidea H.B. 9334a
100 KT215275 Orbilia ovoidea H.B. 6489a

99 MK473434 Orbilia eucalypti G.M. 2015-10-02.1 (Luxembourg, Echternach, Populus)

KT215285 Orbilia eucalypti H.B. 6662, CBS 116227 (Germany, Potsdam, Rubus)
KY419172 Orbilia cylindrospora G.M. 2015-08-28.2 (France, Cayres, Picea, TT)

MK473419 Orbilia tremulae G.M. 2015-07-09.1 (Luxembourg, Grevels, Quercus)
NBRC 9521 Orbilia tremulae (as O. xanthostigma), Berthet 466 (France, Samoens, Alnus)
98 | KT215283 Orbilia tremulae H.B. 6963a, CBS 116232 (Germany, Bayreuth, Frangula, ET)

KT380098/UDB034366 Orbilia tremulae J.P.P. 13064, H.B. 9870 (France, Malestroit, Cotoneaster)

—— MG742405 Orbilia cf. xanthoflexa ga026b, GXU 1493 (USA, Georgia, Acer)

MK505383/MH445964 Orbilia renispora bhi-F097, H.B. 9997 (USA, Massachusetts, Quercus)

100 MG742403 Orbilia renispora ga038, GXU 1487 (USA, Georgia, indet. angiosperm)

88 | MF161173 Orbilia renispora bhi-F108, H.B. 9998 (USA, Massachusetts, Acer) *

MH221063 Orbilia brettii H.B. 10130 (Canada, Pemberton, Populus)

KT215223 Hyalorbilia polypori H.B. 7557a

|
0.2

Phylogenetic analysis S26: Phylogram of section Orbilia inferred from ML analysis of S1506 Intron rDNA dataset (47 sequences, 1377 positions, aligned with

MUSCLE) using the K2+G+I model in MEGAG6 (500 replicates). The tree is rooted with Hyalorbilia polypori. Asci 8-spored in all taxa; T = type, ET = epitype, NT
= neotype, TT = topotype.



KT380099 Orbilia eucalypti G.M. 2013-04-10.1 (Luxembourg, Findel, Fraxinus)

MK493137 Orbilia eucalypti H.B. 10044 (Germany, Rehna, Quercus)

a5 MK493156 Orbilia eucalypti G.M. 2014-07-30.1 (Luxembourg, Waldhaff, Fagus)
MK493155 Orbilia eucalypti G.M. 2015-10-07.2 (Luxembourg, Dudelange, Salix)

MK473432 Orbilia eucalypti G.M. 2018-07-28.1 (Luxembourg, Herchesfeld, Cornus)

MK473430 Orbilia eucalypti G.M. 2016-12-20.2 (Luxembourg, Waldhaff, Fagus)

MKA473431 Orbilia eucalypti G.M. 2018-08-02.1 (Luxembourg, Kockelscheier Corylus)

MG742409 Orbilia eucalypti ga028, GXU 1484 (USA, Georgia, indet. angiosperm)

MK473434 Orbilia eucalypti G.M. 2015-10-02.1 (Luxembourg, Echternach, Populus)

KT215285 Orbilia eucalypti H.B. 6662, CBS 116227 (Germany, Potsdam, Rubus) 0. eucalypti clade
MH221066 Orbilia eucalypti G.M. 2017-08-30.2 (France, Les Gleizolles, Pinus)

MK493138 Orbilia eucalypti H.B. 9813b (Spain, Somiedo, Corylus)

NBRC 6990 Dicranidion fragile (Japan)

MK473406 Orbilia eucalypti G.M. 2014-10-30.2 (Luxembourg, Howald, Cornus)

& MK493157 Orbilia eucalypti G.M. 2015-08-03.1 (France, Chabreloche, Pseudotsuga)
MK473393 Orbilia eucalypti G.M. 2014-01-31.2 (Luxembourg, Kayl, Cornus)

MK473433 Orbilia eucalypti G.M. 2018-08-02.3 (Luxembourg, Kockelscheier, Quercus)
MK473394 Orbilia eucalypti G.M. 2014-09-30.1 (Luxembourg, Alzingen, Salix)

MK505384 Orbilia eucalypti G.M. 2015-09-08.1 (Luxembourg, Walferdange, Frangula)

NBRC 6886 Dicranidion fragile CBS 217.59 (Japan, Tokio, Chamaecyparis)

JN890195 Uncultured fungus MBF11GadID (Guyana, rainforest soil) o1
LC146731 Di idion i NBRC 9366, CBS 564.71 (Japan, Honshu, Otsu, ?Diaporthe, T)

DQ656679 Orbilia sp. (as O. coccinella) B.L. 748, HMAS 139644 (China, Hunan, indet. tree)
KT222370 Orbilia cejpii H.B. 9135 (Germany, Titisee, Sorbus, ET)

MKA493145 Orbilia cejpii H.B. 10023a (France, Escot, Salix)

MKA493139 Orbilia plurivacuolata H.B. 9817a (Spain, Somiedo, Rosa, T)

MKA473418 Orbilia plurivacuolata G.M. 2016-02-10.2 (Luxembourg, Fentange, Salix) cejpii—frangu/ae clade
KT222430 Orbilia paracylindrospora H.B. 9484 (France, Villiers-en-Bois, Euonymus)

KT380095 Orbilia frangulae G.M. 2014-04-13.4, H.B. 9970a (Luxembourg, Hovelange, Frangula, T)

KT380096 Orbilia frangulae G.M. 2014-07-12.2 (Luxembourg, Koedange, Frangula)

DQ656690 Orbilia cf. cejpii (as O. coccinella) B.L. 6578, H.B. 9116 (China, Beijing, Yanqing, indet. angiosperm)

99 KY419171 Orbilia cf. cejpii G.F. 20150102 (Austria, Graz, Fagus)
99 | KT380094 Orbilia mirabilis H.B. 9582a (Australia, Geraldton Sandplains, Acacia) — 32sp.
95 MH221068 Orbilia mirabilis H.B. 9582a (Australia, Geraldton Sandplains, Acacia) — 32sp. series Microsomates

KT215278 Orbilia microsoma H.B. 6738a, CBS 116214 (USA, Utah, Amelanchier, T)
KT215284 Orbilia liliputiana H.B. 6905, CBS 116213 (Macaronesia, Tenerife, Pinus, T)

L1 99 | KT596781 Orbilia fissilis H.B. 7566a, CBS 117019 (Germany, Tiibingen, Quercus)
LC146730 Dicranidion fissile NBRC 31823 (Japan, Honshu, Ibaraki, Quercus rainwater, T)
MH221064 Orbilia fabacearum G.M. 2016-12-24.1 (Luxembourg, Dudelange, Clematis)

KT215280 Tridentaria subuliphora CBS 700.93 (Germany, Berlin, litter under Metasequoia)
MH221063 Orbilia brettii H.B. 10130 (Canada, Pemberton, Populus)
KY419172 Orbilia cylindrospora G.M. 2015-08-28.2 (France, Cayres, Picea, TT)

66 KC965631 Uncultured fungus 87 NA1 P32 N17 (Canada, Ellef Ringnes Island, arctic soil) 015

NBRC 9521 Orbilia tremulae (as O. xanthostigma) Berthet 466 (France, Samoens, Alnus)
KT380098 Orbilia tremulae J.P.P. 13064, H.B. 9870 (France, Malestroit, Cotoneaster)
DQ656693 Orbilia tremulae (as O. coccinella) B.L. Q132, HMAS 139645 (China, Qinghai, indet. tree) O. tremulae

KT215283 Orbilia tremulae H.B. 6963a, CBS 116232 (Germany, Bayreuth, Frangula, ET)
MK473419 Orbilia tremulae G.M. 2015-07-09.1 (Luxembourg, Grevels, Quercus)

99
60 KT222432 Orbilia guyanensis H.B. 8453 (French Guiana, Cayenne, indet. angiosperm, T)
MH520122 Orbilia sp. ga055b (USA, Georgia, indet. tree)

] 99 | KT380097 Orbilia dryadum G.M. 2014-04-23.1 (Germany, Ménchengladbach, Alnus)
9 DQ656681 Orbilia dryadum (as O. epipora) B.L. 6516, HMAS 139689, H.B. 7805 (China, Xinjiang, Betula) 0. dryadum s.l. 8
KT215281 Orbilia aff. dryadum J.P.P. 21051, H.B. 6876a (France, La Gacilly, Ulex) %
DQ656682 Orbilia sp. (as O. epipora) B.L. 6195, HMAS 139540 (China, Guanxi, Xishan, indet. tree) %
78 ?EMGMZAOO Orbilia cf. xanthoflexa ga026b, GXU 1493 (USA, Georgia, Acer) g (>‘E . E
KT215282 Orbilia leucostigma H.B. 6810c, CBS 116212 (Germany, Tiibingen, Fagus) 22T 3 g
£8 KY419187 Orbilia leucostigma H.B. 9958a (Germany, Tiibingen, Fagus, NT) § § E % ©
S KY419182 Orbilia leucostigma G.M. 2015-08-15.4a (Luxembourg, Hovelange, Fagus) E ‘E a (‘SU E)
99 | MK505383 Orbilia renispora bhi-F097, H.B. 9997 (USA, Massachusetts, Quercus) % §
66 MG742404 Orbilia renispora ga038, GXU 1487 (USA, Georgia, indet. angiosperm) § T:B
DQ656680 Orbilia aff. renispora (as O. coccinella) B.L. 747 (China) ‘E" =
—— AY261178 Orbilia sp. (as O. delicatula) YNUCC 6028 (China, Yunnan) g’
] MK493154 Orbilia cf. xanthostigma G.M. 2018-04-28.1 (Luxembourg, Grumelange, Salix) g jé
& KY419181 Orbilia xanthostigma G.M. 2015-08-15.4b (Luxembourg, Hovelange, Fagus) %’ % g
99 KY419183 Orbilia xanthostigma G.M. 2015-08-16.1 (Luxembourg, Alzingen, Fagus) é % =
96 MH221065 Orbilia xanthostigma G.M. 2015-12-12.2 (Luxembourg, Hovelange, Fagus) § %
KY419184 Orbilia xanthostigma G.M. 2015-08-16.2 (Luxembourg, Alzingen, Quercus) o
KT215279 Tridentaria implicans CBS 320.56 (USA, West Virginia, indet. tree)
KT222431 Orbilia epipora H.B. 9039

KT222437 Orbilia atlantis H.B. 9527a
81 KT215289 Orbilia rectispora H.B. 7142

KT215275 Orbilia ovoidea H.B. 6489a

KT222413 Lilapila oculispora H.B. 9162a

0.01

Phylogenetic analysis S27: Phylogram of section Orbilia inferred from ML analysis of LSU (D1-D2) rDNA dataset (73 sequences, 641 positions, aligned with
MUSCLE) using the TN+G+I model in MEGA?7 (500 replicates). Two environmental strains from GenBank are included representing unidentified species (O1,
015). The tree is rooted with Lilapila oculispora and Orbilia ovoidea. Asci 8-spored except when otherwise stated; T = type, ET = epitype, NT = neotype, TT =

topotype.



MK493156 Orbilia eucalypti G.M. 2014-07-30.1 (Luxembourg, Waldhaff, Fagus)

MK473432 Orbilia eucalypti G.M. 2018-07-28.1 (Luxembourg, Herchesfeld, Cornus)

MK493137 Orbilia eucalypti H.B. 10044 (Germany, Rehna, Quercus)
99

MK493155 Orbilia eucalypti G.M. 2015-10-07.2 (Luxembourg, Dudelange, Salix) A1

-|MK473430 Orbilia eucalypti G.M. 2016-12-20.2 (Luxembourg, Waldhaff, Fagus)

66|' MK473431 Orbilia eucalypti G.M. 2018-08-02.1 (Luxembourg, Kockelscheier, Corylus)

— KT380099 Orbilia eucalypti G.M. 2013-04-10.1 (Luxembourg, Findel, Fraxinus)
MK473406 Orbilia eucalypti G.M. 2014-10-30.2 (Luxembourg, Howald, Cornus) B1
MK493157 Orbilia eucalypti G.M. 2015-08-03.1 (France, Chabreloche, Pseudotsuga) B2

58 DQ656621 Orbilia eucalypti (as O. coccinella) TW09, HMAS 139702 (China, Taiwan, Acer) B3

MK473393 Orbilia eucalypti G.M. 2014-01-31.2 (Luxembourg, Kayl, Cornus)

MK473394 Orbilia eucalypti G.M. 2014-09-30.1 (Luxembourg, Alzingen, Salix)*

B4

63 92 [ MK473433 Orbilia eucalypti G.M. 2018-08-02.3 (Luxembourg, Kockelscheuer, Quercus)

MK505384 Orbilia eucalypti G.M. 2015-09-08.1 (Luxembourg, Walferdange, Frangula)

- MG742397 Orbilia eucalypti ga028, GXU 1484 (USA, Georgia, indet. angiosperm) A2

77 NBRC 6886 Dicranidion fragile CBS 217.59 (Japan, Tokio, Chamaecyparis) C1
—62‘— NBRC 6990 Dicranidion fragile (Japan) C2
99 MH221066 Orbilia eucalypti G.M. 2017-08-30.2 (France, Les Gleizolles, Pinus)
I: MK493138 Orbilia eucalypti H.B. 9813b (Spain, Somiedo, Corylus) Pt

95 —— KT215285 Orbilia eucalypti H.B. 6662, CBS 116227 (Germany, Potsdam, Rubus)

98 _EHE998719 O. eucalypti (as Uncultured fungus) OTU 028 2010wo 182 (Germany, Greifswald, Fagus) D2

55 MK473434 Orbilia eucalypti G.M. 2015-10-02.1 (Luxembourg, Echternach, Populus)

98 |MK493139 Orbilia plurivacuolata H.B. 9817a (Spain, Somiedo, Rosa, T)
MK473418 Orbilia plurivacuolata G.M. 2016-02-10.2 (Luxembourg, Fentange, Salix)

99 r MK493145 Orbilia cejpii H.B. 10023a (France, Escot, Salix)

100 l KT222370 Orbilia cejpii H.B. 9135 (Germany, Titisee, Sorbus, ET)

MK473419 Orbilia tremulae G.M. 2015-07-09.1 (Luxembourg, Grevels, Quercus)

|
0.05

Phylogenetic analysis $28: Phylogram of Orbilia eucalypti s.1. inferred from ML analysis of ITS1-5.85-ITS2 rDNA dataset (27 sequences, 575 positions, aligned
with MUSCLE) using the K2+G model in MEGA7 (500 replicates). The tree is rooted with Orbilia tremulae, O. cejpii, and O. plurivacuolata. Asci 8-spored in all
taxa; * = without partial ITS2.



67 | KT215206 Dactylellina phymatopaga CBS 317.94 (Sweden, meadow soil)

KT215207 Dactylellina phymatopaga (as D. parvicollis) A.R. 9233, CBS 450.93 (Germany, Berlin, compost soil, ET)
KT215216 A Y (as D i CBS 376.97 (Burkina Faso, Houet, soil)
AJ001990 Dactylellina cf. haptotyla CBS 200.50 (UK, London, leaf in pond)

AJ001998 Orbilia elegans (as Arthrobotrys psychrophilus) L9203
AF106526 Arthrobotrys thaumasius CBS 322.94, SBUG M1221 (Germany, Berlin, cold greenhouse)
AF106530 ys janus (as A. iensis/M. CBS 769.85, SBUG M1253 (USA, ?New Jersey, ?TT)

KT215215 ‘Dactylaria’ sahelensis (as A. eudermatus) CBS 377.97 (Burkina Faso, Oubritenga, soil)

KT215214 % (as D orA. CBS 703.74 (| Putten,
AJ001990 Dactylellina cf. haptotyla (as Dactylella candida) CBS 200.50, CCRC 32852 (UK, London, leaf in pond)
AF106519 Dactylellina hertziana CBS 395.93 (La Palma, banana plantation, plant debris, T)

KT215198 Dactylellina haptotyla (as M. yunnanense) CBS 615.95 (China, Xishuangbanna, T)
AF106523 Dactylellina haptotyla CBS 325.94 (Tenerife, laurisilva soil)

KT215197 Gamsylella arcuata CBS 174.89 (UK, Devon, Ammophila leaf litter, T)

KT215196 Gamsylella lobata A.R. 9340, CBS 329.94 (Germany, Berlin, rabbit dung, ET)
KT215195 Gamsylella sp. 8178, WAC10291, BBA 71067 (Australia, Perth, leaf litter)

AF106535 Arthrobotrys janus (as Arthrobotrys sp.) SBUG 1266

KT215208 Arthrobotrys amerosporus SBUG-M1257 (Germany, Rostock, compost soil)

KT215213 Arthrobotrys flagrans CBS 583.91 (Germany, Berlin, Camellia greenhouse soil)

AJ001985 Arthrobotrys musiformis CBS 266.83, ATCC 28705 (Nigeria, Vigna)

AJ001991 Arthrobotrys flagrans CBS 565.50, ATCC 13423 (UK, London, vegetable compost)

70 [ AJ001895 Arthrobotrys flagrans (unlocalized)

AJ001983 Orbilia oligospora (as CBS 109.52, A. conoides or A. superba, confusion)

AJ001986/KY463695 Orbilia oligospora CBS 115.81, ATCC 24927 (Sweden, Skaane, soil, ET)

U72598 Orbilia oligospora D.H.P. 55, H.B. 5442 (USA, Massachusetts, Lecanorales thallus)

JQ809337 Orbilia oligospora XAo1 (China, Xinjiang)

KT215201 Orbilia elli (as D. lysif i CBS 486.63, CCRC 32855 (Canada, Ottawa, indet. tree)

KT215204 ium’ ullum (as M. elli CBS 325.72 (Netherlands, Naaldwijk, greenhouse soil)
KT215202 Orbilia ellipsospora SBUG 1219, CBS 302.94 (La Palma, pine forest soil, NT)

KT215291 Orbilia rubrovacuolata H.B. 6598a, CBS 116229 (France, lle de Creizic, Ulex)

KT215205 ° rys' paucus (as A. CBS 642.80, ATCC28704 (Australia, Brisbane, strawberry soil, T)
KT215204 ° p ' ullum (as M. ell CBS 325.72 (Netherlands, Naaldwijk, greenhouse soil)

KT215290 Orbilia mammillata H.B. 7165c, CBS 116225 (Germany, Tiibingen, Fagus)

AJ001995 Orbilia ellipsospora CBS 225.54, M.P.P. 67 (UK)

KT215203 Dactylellina aff. phymatopaga CBS 568.95 (China, Yunnan, Xishuangbanna, soil)
KT215199 Dactylellina leptospora CBS 100579 (South Africa, Potchesstroom, field soil)
97 ' AF106529 D: ina leptospora (as Dactylella CBS 560.92 (USA, soil, ET)

AF106531 Dactylellina appendiculata CBS 206.64 (Hawaii, leaf in water, T)
95 'KT215200 Dactylellina appendiculata (as D. lysipaga) WAC 10294, BBA 71070 (Australia, Perth, leaf litter)
AF106536 y (as s 50.) SBUG-M 1264 (S-Africa)
AJ001988 Orbilia auricolor (as A. pyriformis/A. robustus) A.R. 9327, CBS 340.94 (Germany, Berlin, Sorbus)
KT215210/U51949 Orbilia auricolor (as A. superbus) CBS 109.52, CCRC 32698, MUCL 1019 (UK, Surrey, horse dung)
KT215293 Orbilia auricolor H.B. 6763, CBS 116282 (France, Vosges, Alnus, RefSpec)
] KT215294 Orbilia auricolor H.B. 6664, CBS 117022 (Germany, Halle, Arctium)
KT215211 Orbilia auricolor (as A. cladodes var. cladodes) CBS 433.81, CCRC 32697 (UK)
KT215292 Orbilia cf. elegans (as A. psychrophilus) H.B. 6972a, CBS 116279 (Netherlands, Antwerpen, Scirpus)
AF106525 Orbilia elegans (as M. psychrophilum) CBS 318.94, A.R. 938, D.H.P. 213 (Ecuador, Pichincha, soil)
AF106522 Orbilia cf. elegans CBS 300.94 (Germany, Berlin, moss)
KT215212 Orbilia elegans (as M. psychrophilum/O. auricolor) CBS 319.94, H.B. 5047 (Ecuador, Cotopaxi, soil)
FJ176810 Orbilia elegans AFTOL-ID 1252, CBS 397.93 (Sweden, Skaane, soil under Salix)

AM901709 Orbilia auricolor (as Uncultured ascomycete) BF-OTU265 (Finland, indoor dust)*
KT222439 Orbilia menageshae H.B. 9275a (Ethiopia, Menagesha Suba, indet. angiosperm, T)

KT222438 Orbilia alba H.B. 9645a (Spain, Galicia, Quercus)
JL AJ001996 Gamsylella gephyropaga CBS 178.37 (USA, T)

DQ471001 Orbilia sp. (as A. psychrophilus) AFTOL-ID 906, CBS 547.63 (UK, Staffordshire, soil)

90 AF006307 Orbilia cladodes (as A. cf. superbus/O. fimicola) D.H.P. 60 (USA, Massachusetts, deer dung)
'AJ001989 Orbilia cladodes (as A. superbus) CBS 107.81, ATCC 28922 (Belgium, Wallonia, indet. tree)
KT215209 Arthrobotrys macroides SBUG 160, BBA 69973 (Germany, Stralsund, forest soil)
GU171370 Orbilia scaphoides CBS 226.52 (UK, Surrey, Typha rhizomes, T)
GU171371 Orbilia scaphoides H.B. 6972b, CBS 140808 (Netherlands, Antwerpen, Scirpus)
'AJ001987 Arthrobotrys sp. (as A. oligospora) CBS 289.82 (France, Meloidogyne)
AF106534 rys pravicovii (as A. I SBUG-M12 (Germany)

“KT222435 Orbilia xinjiangensis H.B. 9646 (Netherlands, Nijmegen, Ulmus)

KT215295 Orbilia bembicodes H.B. 7165b, CBS 140835 (Germany, Tibingen, Fagus)

Kl Q101000343 Dr 'YNWS02-9-1, AS 3.6768 (China, soil)
AJ001997 Drechslerella dactyloides CBS 264.83 (Canada, soil)

KT215217 Drechslerella dactyloides A.R. 9221, SBUG 1281, CBS 333.94 (Germany, Berlin, soil)
KT215218 Drechslerella dactyloides A.R. 9326, SBUG 1282, CBS 334.94 (Germany, Berlin, Sorbus)

KT215219 Drechslerella doedycoides SBUG 1222, CBS 586.91 (Portugal, Lisboa, Pinus litter, ET)

KT215288 Orbilia cotoneastri H.B. 7241a, CBS 116281 (France, Locmariaquer, Ulex, ET)
W @/‘a rhopalota CBS 493.67 (Netherlands, Bergen, Pinus)
KT215289 Orbilia rectispora H.B. 7142, CBS 140813 (Germany, Chemnitz, Typha, ET)
KT222434 Orbilia desertorum H.B. 8737 (Spain, Alicante, Agave)
KT215286/AF 106538 Dactylella cylindrospora CBS 325.70 (Samoa, soil, T)

KT222446 Orbilia epilobii H.B. 9558 (Germany, Chemnitz, Epilobium, T)

KT222433 Orbilia cupressi H.B. 8160b (France, lle de Re, Cupressus, T)
KT215194 Dactylella intermedia CBS 109506 (Oman, Alkoud, Zizyphus and Ficus litter)
KT215287 Orbilia zhongdianensis YMF 1.00568 (China, Yunnan, Shangri-La, soil, T)

90 'KT222436 Orbilia zhongdianensis H.B. 9641 (Germany, Heidelberg, Malus)

KT222437 Orbilia atlantis H.B. 9527a (UK, Yorkshire, Cirsium)

KT215193 Tuber borchii CBS 272.72

0.0100

Phylogenetic analysis $29: NJ analysis of section Arthrobotrys based on SSU (V8-V9) rDNA dataset (85 sequences, 296 positions, aligned with MUSCLE) using
MEGA? (500 replicates). The tree is rooted with Tuber borchii. Asci 8-spored in all teleomorph taxa; T = type, ET = epitype, NT = neotype, TT = topotype. * =
without SSU (V8).



KT215293 Orbilia auricolor H.B. 6763, CBS 116282 (France, Vosges, Alnus, RefSpec)

100
91 | ' KT222409 Orbilia auricolor G.M. 2014-10-11.3 (Lt [ stem) A2 Seres
EF445988 Orbilia auricolor (as A. superbus) dmaw a1, ATCC 96676 (USA, California, wood under Lupinus) Arthrobotrys
CBS Orbilia auricolor (as A. robustus/A. pyriformis) CBS 340.94, A.R. 9327 (Germany, Berlin, Sorbus)
KT215294 Orbilia auricolor H.B. 6664, CBS 117022 (Germany, Halle, Arctium) A1
KT215211/U51945/U51952 Orbilia auricolor (as A. cladodes var. cladodes) CBS 433.81, IMI 101307 (UK)
KY419174 Orbilia aff. menageshae H.B. 9240a (Ethiopia, Menagesha Suba, Solanecio)
E3

US51960 Arthrobotrys gampsosporus CBS 127.83, CCRC 32187 (USA, Florida, agricultural soil)
KT222439 Orbilia menageshae H.B. 9275a (Ethiopia, Menagesha Suba, indet. angiosperm, T)

CCRC 32918, CBS 439.54 (UK, Mickleham, T)

ATCC 96704 (USA, California, wood under Lupinus)
MGDW17 (China, Hong Kong, mangrove, T)

U51966/MH857384 y

EF445991 ¥ ius (as A. paucisp
EU573354 y

AF106534 Arthrobotrys pravicovii (as A. conoides) SBUG M12 (Germany)
rys obovatus (as A. perpastus) YMF 1.00011, CBS 618.95 (China, Guizhou, forest soil)

MF948389
MF948428 Orbilia cf. latispora YMF 1.03507 (China, Yuxi, indet. angiosperm) C3
HQ735415 Orbilia latispora YMF 1.03168 (China, Dali, Castanopsis, T)
Cc2

100 'MF948425 Orbilia latispora YMF 1.03213 (China, Lijiang, indet. angiosperm)
tryosporus CCRC 32906, CBS 321.83 (Canada, Ontario, soil, T)  C4

U51955 y
AY509930 Orbilia multiformis (as A. yunnanensis) YMF 1.00593 (China, Yuliang, soil, T)

KT215210/U51949 Orbilia auricolor (as A. superbus) CBS 109.52, CCRC 32698, MUCL 1019 (UK, Surrey, horse dung)

100 [KT215292 Orbilia cf. elegans (as A. psychrophilus) H.B. 6972a, CBS 116279 (Netherlands, Antwerpen, Scirpus) E2
AY902795 Orbilia lysipaga (as M. sichuanense) YMF1.00023 (China, Sichuan, soil, T)

A2

U51964 D: pepodii CBS 487.90, CCRC 33300 (New Zealand, compost, T) Series
100 ‘ KT215199 Dactylellina leptospora CBS 100579 (South Africa, Potchesstroom, field soil) Dactylellina
AF106529 D: (as Dactylella CBS 560.92 (USA, soil, ET)
L AY773466 Dactylellina leptospora SHY6-1, CBS 113356 (China, Shanxi, soil)
'AY804213/773453 Orbilia quercus B.L. 6175, HMAS 88783 (China, Beijing, Quercus, T)
FJ185261 YMF 1.01852 (China, Yuxi, indet. angiosperm, T)
[ U51951 s p CCRC 32910, CBS 175.37 (USA, Maryland, Commelina, T) Series
MK537298 Y. (as A. is) BO4 (China, Dali, hot spring, TT) Arthrobotrys
100 | MK537299 Y (as A CO4 (China, Dali, hot spring, T)
70 FJ380933 D cf. BCRC 34369 (China, Taiwan, soil)
L KT215195 Gamsylella sp. 8178, WAC10291, BBA 71067 (Australia, Perth, leaf litter)
[ ] KT215295 Orbilia bembicodes H.B. 7165b, CBS 140835 (Germany, Tiibingen, Fagus) .
U51976 Orbilia bembicodes CCRC 33278 (?China, Taiwan) Series
MF948423 Orbilia tonghaiensis th3b-44, YMF 1.03006, H.B. 8741 (China, Yuxi, angiosperm, T) DiEEiEEEE
97 HQ711929 Orbilia cf. jensis (as D jg-7 YMF1.01829 (China, Jiangxi, indet. angiosperm)
U51965 D: CCRC 33444 (China, Taiwan, angiosperm leaves, T)
81 AF106538/U51953/KT215286 Dactylella cylindrospora CBS 325.70 (Samoa, soil, T)
— FJ599809 Orbilia blumenaviensis (as O. fici) YMF 1.03002 (China, Yuxi, indet. angiosperm) Series
'YMF 1.00014 (China, Wenshan, field soil) Arthrobotrys

100 H MF948390 Orbilia i (as A.
AY773454 Orbilia blumenaviensis (as A. vermicola) 629

KT380101 Orbilia is H.B. 9964 nneberg, Populus)

100 i
95 KT222436 Orbilia e is H.B.9641 ( y, Hei Malus) Series
78 KT215287 Orbilia zhongdianensis YMF 1.00568 (China, Yunnan Shangri-La, soil, T) Neodactylella

(T380100 Orbilia rhamni J.B. 0463/14 (Spain, Barcelona, Rhamnus)

K .B.
85
100 KT222373 Orbilia rhamni H.B. 9066a (Portugal, Santarem, Rhamnus, T)

KY419180 Orbilia epilobii B.Ca. 080615 (France, Le-Puy-en-Velay, Cirsium)

MF948404 Orbilia rectispora (as Dactylella nuorilangana) YMF 1.00582 (China, Sichuan, soil, T)

KT215289 Orbilia rectispora H.B. 7142, CBS 140813 (Germany, Chemnitz, Typha, ET)

KT215288 Orbilia cotoneastri H.B. 7241a, CBS 116281 (France, Locmariaquer, Ulex, ET)

GQ924028 Orbilia sp. 028 (as Uncultured Orbiliales) K3Fc75H (USA, Kansas, Bouteloua root) 026

9

96

62
81 KC966267 Orbilia sp. 027 (as Uncultured fungus) 126 NA9 P31 J23 (USA, Alaska, arctic soil) 027
KF824763 Dactylella longquanensis YMF 1.01868 (China, Yuxi, indet. angiosperm)
4100L MH221067 Orbilia senegalensis G.M. 2016-01-04.1 (Senegal, Kabrousse, Citrus)
KT222371 Orbilia pseudeuphorbiae TFC Mic. 21755, H.B. 9060 (Teneriffa, Euphorbia)
| KT222434 Orbilia desertorum H.B. 8737 (Spain, Alicante, Agave)

F KT222401 Orbilia desertorum TFC Mic. 24077 (Tenerife, Aeonium)
MK914548 Orbilia aff. oxyspora R.K. 4431, BCRC FU30825 (China, Taiwan, Taoyuan, Araucaria)

HQ850323 Dactylella giluensis YMF 1.03532 (China, Yuxi, bottom of lake, T)

KT222381 Orbilia clavispora H.B. 8371a (Poland, Klodzko, Betula)

U51962 Orbilia clavispora (as Dactylella asthenopaga) CCRC 32938, CBS 917.85 (Netherlands, Haarlem, indet. tree)
100 rAYQDZBOS ‘Dactylellina’ varietas YMF 1.00118 (China, Sichuan, forest soil, T)
95 L mro4sa02 ‘Dactylellina’ varietas (as Dactylella atractoides) YMF 1.00566 (China)
ined. Orbilia aff. clavispora bn1-14, YNOA 0002 (China, Xishuangbanna, indet. tree)
100 KT215194 Dactylella intermedia CBS 109506 (Oman, Alkoud, Zizyphus and Ficus litter )
L MK493140 Dactylella aff. intermedia jz-9 H.B. 8985 (China, Dali, indet. angiosperm)
'AY902804 Orbilia oxyspora (as Dactylella atractoides) YMF 1.00561 (China)
%9 {AY902793 Orbilia oxyspora CBS 280.70 (Germany, Kiel, Angelica)
54 L KT222360 Orbilia oxyspora H.B. 9390a (Germany, Chemnitz, Angelica, ET)

85

100 [MK493143 Orbilia is H.B. 10016 Freyburg, Tilia)
78 KT222362 Orbilia is H.B. 8568 , Tilia, T) -
o HQ711927 Orbilia yunnanensis yj-6, YMF1.03216 (China, Yuxi, indet. angiosperm) 5 ‘;”75 p
rechslerella
100 L FJ185262 Orbilia yunnanensis ym-68, YMF1.01863 (China, Yunnan, indet. angiosperm, T)
70
Har1 20 Orbilia mop-89, YMF1.02660 (China, Dali, indet. angiosperm, T)
56 ————— U51973 Orbilia polybrocha CCRC 32872, CBS 319.56 (USA, West Virginia, indet. tree)
= KT215218 Drechslerella dactyloides A.R. 9326, SBUG 1282, CBS 334.94 (Germany, Beriin, Sorbus)
99 L FJ380937 Drechslerella dactyloides BCRC 34372 (China, Taiwan, soil)

is YMF1.03993 (China, Hainan, soil, T)

KC952010 D

100
U51950 Orbilia brochopaga CBS 218.61 (USA, Florida, debris, authentic)
99 FJ380936 Orbilia brochopaga BCRC 34361 (China, Taiwan)
KT215282 Orbilia leucostigma H.B. 6810c

—
0.10

Phylogenetic analysis $30: Phylogram of section Arthrobotrys inferred from ML analysis of S1506 Intron rDNA dataset (82 sequences, 560 positions, aligned with
MUSCLE) using the K2+G+I model in MEGA?7 (500 replicates). Two environmental strains from GenBank are included representing unidentified species (026,

027). The tree is rooted with Orbilia leucostigma. Asci 8-spored in all teleomorph taxa; T = type, ET = epitype.



KY419180 Orbilia epilobii B.Ca. 080615 (France, Le-Puy-en-Velay, Cirsium)
KT222404 Orbilia epilobii H.B. 9899 (Germany, Annaberg-Buchholz, Epilobium)
KT222446 Orbilia epilobii H.B. 9558 (Germany, Chemnitz, Epilobium, T)

88

EF446000 Orbilia rhopalota (as Uncultured Orbiliaceae) dm5I b3 (USA, California, soil)
70 ' AY261177 Orbilia rhopalota CBS 493.67 (Netherlands, Bergen, Pinus)
97 | KT222403 Orbilia cardui H.B. 9901 (Luxembourg, Dudelange, herbaceous stem)
KT222402 Orbilia cardui H.B. 9891 (Germany, Chemnitz, Angelica, ET)

cardui-rhopalota clade

KT215287 Orbilia zhongdianensis YMF 1.00568 (China, Shangri-La, soil T)
1| KT222436 Orbilia zhongdianensis H.B. 9641 (Germany, Heidelberg, Malus)
KT380101 Orbilia zhongdianensis H.B. 9964 (Germany, Sonneberg, Populus)
HQ110697 Orbilia sp. XJ-2009, CGMCC3.12026 (China, Guizhou, indet. tree)
KT222372 Orbilia fraxini H.B. 9017a (Poland, Klodzko, Fraxinus, TT)
MK473420 Orbilia fraxini H.B. 10143a (Germany, Bad Reichenhall, Fraxinus)
EF445999 Uncultured Orbiliaceae dm2s a11 (USA, California, soil) 023
KT222373 Orbilia rhamni H.B. 9066a (Portugal, Santarem, Rhamnus, T)
KT380100 Orbilia rhamni J.B. 0463/14 (Spain, Barcelona, Rhamnus)
KT222399 Orbilia asomatica TFC Mic. 21258 (Tenerife, Euphorbia)
96 ' KT222400 Orbilia asomatica TFC Mic. 23823 (Tenerife, Euphorbia)
KT222433 Orbilia cupressi H.B. 8160b (France, lle de Re, Cupressus, T)
AY261174 Dactylella clavata YNUCC 5628 (China, Yunnan)
MH221067 Orbilia senegalensis G.M. 2016-01-04.1 (Senegal, Kabrousse, Citrus)
AY965770 Dactylella implexa (as M. asthenopagum) CBS 262.83 (Australia, Queensland, soil)
100 ' AY261175 Dactylella implexa YNUCC 7SJZ (China, Hebei, Shijiazhuang)
97 KC966184 Uncultured fungus 123 NA9 P31 K19 (USA, Alaska, arctic soil) 024
KT222435 Orbilia xinjiangensis H.B. 9646 (Netherlands, Nijmegen, Ulmus)
EF446002 Uncultured Orbiliaceae dm2s a3 (USA, California, soil) 025
KT215288 Orbilia cotoneastri H.B. 7241a, CBS 116281 (France, Locmariaquer, Ulex, ET)
KC966267 Uncultured fungus 126 NA9 P31 J23 (USA, Alaska, arctic soil) 027
KT215289 Orbilia rectispora H.B. 7142, CBS 140813 (Germany, Chemnitz, Typha, ET)
KT215286 Dactylella cylindrospora CBS 325.70 (Samoa, soil, T)
100 [ KT222431 Orbilia epipora H.B. 9039 (Germany, Chemnitz, Salix, ET)
I KT222397 Orbilia epipora H.B. 9489 (France, Poitevin, Salix)
80 KT222405 Orbilia beltraniae TFC Mic. 24363 (Tenerife, Euphorbia, T)
100 ' KT222406 Orbilia beltraniae TFC Mic. 23890 (Tenerife, Euphorbia)

KT222437 Orbilia atlantis H.B. 9527a (UK, Yorkshire, Cirsium)

100

rhamni-fraxini clade

66

rectispora-beltraniae clade

100 ’— KT222434 Orbilia desertorum H.B. 8737 (Spain, Alicante, Agave)
KT222401 Orbilia desertorum TFC Mic. 24077 (Tenerife, Aeonium)

KT215194 Dactylella intermedia CBS 109506 (Oman, Alkoud, Zizyphus and Ficus litter)
AY965764 ‘Dactylellina’ multiseptata YMF 1.00127 (China, Yunnan, soil, T)
[ AY902800 ‘Dactylellina’ varietas YMF 1.00118 (China, Sichuan, forest soil, T)
929 [ EU107318 ‘Dactylellina’ varietas (as Dactylella atractoides) NBRC 7065 P036 (?Japan)
98

!: MK493140 Dactylella aff. intermedia jz-9, H.B. 8985 (China, Dali, indet. angiosperm)

CBS Orbilia clavispora (as Dactylella asthenopaga) CBS 917.85 (Netherlands, Haarlem, indet. wood)
KT222381 Orbilia clavispora H.B. 8371a (Poland, Klodkzo, Betula)

DQ656684 Orbilia aff. oxyspora (as O. fimicoloides) B.L. 6612, HMAS 139539 (China, Henan, indet. tree)
EF446001 Uncultured Orbiliaceae dm2s 2s (USA, California, soil) 019

AY902790 Orbilia oxyspora CBS 280.70 (Germany, Kiel, Angelica)

AY965767 Orbilia oxyspora YMF 1.10000 (China)

AY902789 Orbilia oxyspora (as Dactylella atractoides) YMF 1.00125 (China)

CBS Orbilia oxyspora CBS 291.84 (Netherlands, Flevoland, rabbit dung)

oxyspora-heptameres clade

97

——KT215224 Orbilia patellarioides H.B. 6490a
KT222413 Lilapila oculispora H.B. 9162a

—
0,020

Phylogenetic analysis S31: Phylogram of series Neodactylella inferred from ML analysis of LSU (D1-D2) rDNA dataset (52 sequences, 564 positions, aligned with
MUSCLE) using the K2+G+I model in MEGA?7 (500 replicates). Six environmental strains from GenBank are included, five of them representing unidentified
species (019, 023-025, 027). The tree is rooted with Lilapila oculispora and Orbilia patellarioides. Asci 8-spored in all teleomorph taxa; T = type, ET = epitype,
TT = topotype.
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Phylogenetic analysis $32: Phylogram of series Arthrobotrys inferred from ML analysis of LSU (D1-D2) rDNA dataset (144 sequences, 593 positions, aligned
with MUSCLE) using the K2+G+I model in MEGA?7 (500 replicates). Six environmental strains from GenBank are included, three of them representing uni-
dentified species (029, 032, O34). The tree is rooted with Orbilia oxyspora and O. bembicodes. Asci 8-spored in all teleomorph taxa; T = type, ET = epitype, * =
without LSU (D2).




EF445989 Orbilia oligospora ATCC 96709 (USA, California, under Lupinus) *
99 | KY463695 Orbilia oligospora CBS 115.81, ATCC 24927 (Sweden, Skaane, soil, ET)
CBS/MH868284 Orbilia oligospora (as A. robustus/A. pyrit is) CBS 107.51 (UK, Surrey, indet. tree, T)*

99

NBRC 5939 Orbilia oligospora IMI 031994* (?Japan)
[ NBRC 102296 Orbilia oligospora (as A. oligosporus var. microsporus SIS4 (Japan, Nagano, grassland soil)*
99

NBRC 9436 Orbilia oligospora IFM 4471 NHL 2465 (?Japan, fungicolous)*
b———————————————————— AY773455/261134 Arthrobotrys conoides 670/YNUCC 1428 (China, Tianjin)*

100 | EF445995 Arthrobotrys flagrans ATCC MYA-4124 (USA, California)*

KT215213 Arthrobotrys flagrans CBS 583.91 (Germany, Berlin, Camellia greenhouse soil)

92 KT215208 Arthrobotrys D! SBUG-M1257 y, Rostock, compost soil)
4ES Arthrobotrys amerosporus CBS 267.83, ATCC 36911 (Canada, soil)*
100

CBS Arthrobotrys amerosporus CBS 435.83, IMI 232238 (Canada, Ontario, garden soil)*

DQ656611/656666 Orbilia javanica (as O. auricolor) BL 6214, HMAS 139636 (China, Xishuangbanna)*
100 'U51947/AJU51947 Orbilia javanica CBS 534.63 (Indonesia, Java, soil, T)*
59 — CBS Arthrobotrys aff. musiformis CBS 116.81, ATCC 38100 (France, Limoges, meadow soil)*
100

oligospora-musiformis clade

EF445993 Arthrobotrys aff. musiformis ATCC 96675 (USA, California, under Lupinus) *
AY773469/261143 Arthrobotrys aff. musiformis SQ77-1/YNUCC 2428 (China, Yunnan) * §

929 EU977511/AY261149 Arthrobotrys musiformis M1.104/YNUCC 3028 (China, Hong Kong, marine wood) * §
99 E U51948/MH867346 Arthrobotrys musiformis CCRC 32665, CBS 110.37 (USA, Virginia, Spinacia, T)*

95L cBs Arthrobotrys musiformis CBS 465.88 (UK, Scotland, compost)*

KU535751 Orbilia blumenaviensis (as Ascomycota sp.) L284 (Panama, Coiba, Guazuma ulmifolia)*
99 KT222410 Orbilia blumenaviensis H.B. 9748a (Comoros, lle de Mayotte, Albizia)*

69 EU977508/977554 Orbilia blumenaviensis (as A. vermicola) F1.103/M2.126 (China, Hong Kong, freshwater and mangrove)* §
AY773452/NBRC 32587 Orbilia multiformis (as D. ramiformis) AS 3.6761, CBS 166.95 (China, Beijing, Triticum rhizosphere, T)*
NBRC32691 Orbilia multiformis (as A. iridis) AN-1101 (Japan, Osaka, midge on water)*

— NBRC32554 Orbilia multiformis (as A. iridis) CBS 686.94 (Japan, Iris root, T)*

100 |

DQ656610/656665 Orbilia sp. (as O. auricolor/A. oligosporus) B.L. 6225, HMAS 139637 (China, Xishuangbanna)*

100 [ AF106526/AY261137 Arthrobotrys thaumasius CBS 322.94, SBUG M1221 (Germany, Berlin, cold greenhouse)
KT215216 Arthrobotrys ius (as D i CBS 376.97 (Burkina Faso, Houet, soil)

KT222409 Orbilia auricolor (as Arthrobotrys sp.) G.M. 2014-10-11.3 (Luxembourg, Bettembourg, Heracleum)*

KT215293 Orbilia auricolor H.B. 6763, CBS 116282 (France, Vosges, Alnus, RefSpec)

EF445988 Orbilia auricolor (as A. superbus) ATCC 96676 (USA, California, wood under Lupinus)*

KT215210/U51949 Orbilia auricolor (as A. superbus) CBS 109.52, MUCL 1019 (UK, Surrey, horse dung)

MK493142 Orbilia auricolor H.B. 9208 (Corse, Pruno, Hedera)*

94 A1

O. auricolor clade

KT215294 Orbilia auricolor H.B. 6664, CBS 117022 (Germany, Halle, Arctium) A2
KT215211 Orbilia auricolor (as A. cladodes) CBS 433.81, CCRC 32697, IMI 101307 (UK)
EU331088/EF446018 Arthrobotrys sp. ATCC MYA-4125 (California)* 032
KY419174 Orbilia aff. menageshae H.B. 9240a (Ethiopia, Menagesha Suba, Solanecio)*
EF445991 'ys cystosporius (as A. us) ATCC 96704 (USA, California, wood under Lupinus)*
KT222439 Orbilia menageshae H.B. 9275a (Ethiopia, Menagesha Suba, indet. angiosperm, T)
84 KT215212 Orbilia elegans (as M. psychrophilum) CBS 319.94, H.B. 5047 (Ecuador, Cotopaxi, soil)
EF445994 Orbilia elegans (as A. eudermatus) ATCC 96679 (USA, California, under Lupinus)* elegans-gampsosporus
99 KT215292 Orbilia cf. elegans (as A. psychrophilus) H.B. 6972a, CBS 116279 (Netherlands, Antwerpen, Scirpus) clade
59 U51960/AY261133 Arthrobotrys gampsosporus CBS 127.83, CCRC 32187 (USA, Florida, agricultural soil)*
EU586330/586333 Arthrobotrys pyril is YMF 1.01884 (LSU as 1.01888) (China)*

ined. Orbilia cf. tenuissima ?15.1.2015 (Thailand, Chiang Rai, indet. tree)*
U51955/MH873323 Arthrobotrys botryosporus CCRC 32906, CBS 321.83 (Canada, Ontario, soil, T)* cladodes-
CBS/MH869548 Orbilia cf. latispora (as A. superbus) CBS 116.61 (USA, Massachusetts, textile)* botryosporus
DQ Orbilia (asA. 0. auricolor) B.L. 6202, HMAS 139635 (China, Beijing)* clade

81 | AF106534 Arthrobotrys pravicovii (as A. conoides) SBUG-M12 (Germany)**

CBS Arthrobotrys pravicovii (as A. conoides) CBS 606.84, VKM-F 2242 (?Turkmenistan, ?soil, ?T)*
UDB039472 Orbilia aff. auricolor KL604 TU104916 (Serbia, Fruska Gora, Iris)* ***
GU171371 Orbilia scaphoides H.B. 6972b, CBS 140808 (Netherlands, Antwerpen, Scirpus)
GU171370 Orbilia scaphoides CBS 226.52 (UK, Surrey, Typha rhizomes, T)

scaphoides-

87 pravicovii clade

NBRC9382 Arthrobotrys macroides NHL 2442 (?Japan, fungicolous)*
KT215209 Arthrobotrys macroides SBUG 160, BBA 69973 (Germany, Stralsund, forest soil)
EU586332/586331 Arthrobotrys macroides (as Arthrobotrys sp.) ‘YMF 1.01888/1.01884’ (China)

81 99 EU573354/573355 Arthrobotrys mangrovisporus MGDW17 (China, Hong Kong, mangrove, T) * mangrovisporus-sahelensis
KT215215 ‘Dactylaria’ (as A. CBS 377.97 (Burkina Faso, Oubritenga, soil) clade
JX043192/043461 Uncultured fungus C2 EB9 (USA, California, soil under sage scrub)* 029
L———————————————— KT215214 Arthrobotrys reticulatus (as Di i A. Xi: is) CBS 703.74 (Netherlands, Putten, Heracleum)
U51951/MH867384 Arthrobotrys polycephalus CCRC 32910, CBS 175.37 (USA, Maryland, Commelina, T)*
439‘—"— MH861894 Arthrobotrys ellipsosporus (as A. dendroides) CBS 431.85, IMI 267734 (Malaysia, Kuala Lumpur, living leaf of fruit tree, T)* ellipsosport Léf:;‘;’)’ceﬁha’us
100 LC146721 Arthrobotrys ellipsosporus TKB-C-1053, NBRC31826 (Japan, Ibaragi, Pinus sap, T)*

ﬁ MK493141 Orbilia aff. auricolor H.B. 10024 (France, Escot, Fraxinus)*

AY804213/DQ656669 Orbilia quercus B.L. 6175*

scaphoides-botryosporus clade

KT215194 Dactylella intermedia CBS 109506

—_——
0.05

Phylogenetic analysis $33: Phylogram of series Arthrobotrys inferred from combined ML analysis of SSU (V8-V9)+ITS+LSU (D1-D2) rDNA dataset (67 se-
quences, 1742 positions, aligned with MUSCLE) using the K2+G+I model in MEGA7 (500 replicates). Two environmental strains from GenBank are included
representing unidentified species (029, 032). The tree is rooted with Dactylella intermedia and Orbilia quercus (with the latter clustered H.B. 10024 which belongs
in series Arthrobotrys according to Phyl. 25). Asci 8-spored in all teleomorph taxa; T = type, ET = epitype, * = + without SSU, ** = without LSU, *** = without
LSU (D2), § = chimeric sequence.



AY444609 Orbilia oligospora L.P. 9002, Lu53 (Sweden, Skaane)
JF923809 Orbilia oligospora NBAIl AO1 (India, Bangalore, dung)

AY444612 Orbilia oligospora L.P. 9009, Lu60 (Sweden Skaane)
AY444614 Orbilia oligospora L.P. 9202, Lu88 (Sweden Skaane)
AY444611 Orbilia oligospora CBS 115.81, ATCC 24927, Lu7 (Sweden, Skaane, soil, ET)
AY444615 Orbilia oligospora Lu8 (Germany, Kiel)
AY444616 Orbilia oligospora CBS 337.94, A.R. 9113, Lu102 (Germany, Berlin, cold greenhouse soil)
AY444610 Orbilia oligospora CBS 106.49, Lu6 (Netherlands, Solanum, tuber)
g9 |AY444613 Orbilia oligospora L.P. 9036, Lu82 (Sweden, Skaane)

AY444620 Orbilia oligospora CBS 338.94, A.R. 936, Lu 136 (Ecuador, Cotopaxi, soil)
AY444617 Orbilia oligospora Mankau4, Lu146 (Mexico)

55 AY444619 Orbilia oligospora CBS 111.37, Lu5 (USA)

AY444618 Orbilia oligospora Mankau263b, Lu165 (Falkland, Island)

EU977525 Orbilia oligospora 109 (China, Hong Kong, indet. tree)
74

EU977562 Orbilia oligospora 128 (China, Hongkong, indet. tree)
- EU977557 Orbilia oligospora (as A. superbus) 127 (China, Hong Kong, indet. tree)

EU977540 Orbilia oligospora (as A. pyriformis) 123 (China, Hong Kong, indet. tree) A
g9 | EU977522 Orbilia oligospora 108 (China, Hong Kong, dung)

EU977504 Orbilia oligospora 102 (China, Hong Kong, foam)
AY773374 Orbilia oligospora 920 AS 3.6770 (China, Beijing)

JF923808 Arthrobotrys conoides NBAIl AC1

AYT773382 Arthrobotrys musiformis SQ77-1

EU977528 Arthrobotrys thaumasius 110

99 AY028375 Arthrobotrys thaumasius (as A. oligosporus) ATCC 24927
94

EU977544 Arthrobotrys thaumasius 124

0.020

Phylogenetic analysis S34: Phylogram of O. oligospora s.1. inferred from ML analysis of TUBB dataset (25 sequences, 493 positions, aligned with MUSCLE) using
the K2+G model in MEGAG6 (500 replicates). The tree is rooted with Arthrobotrys thaumasius, A. musiformis, and A. conoides. ET = epitype.



80 r KT222407 Orbilia rubrovacuolata TFC Mic 23599 (Tenerife, La Esperanza, Pinus)

KT222408 Orbilia rubrovacuolata TFC Mic 24187 (Tenerife, Tegueste, Laurus) O. rubrovacuolata

KT215291 Orbilia rubrovacuolata H.B. 6598a, CBS 116229 (France, lle de Creizic, Ulex) mammilata-
paucus clade

KT215290 Orbilia mammillata H.B. 7165¢, CBS 116225 (Germany, Tibingen, Fagus)
AY902794/902802 Orbilia mammillata CBS 229.54 (UK, Oxford, Ulmus, T)*

KT215204 ‘Monacrosporium’ ullum (as M. ellipsosp b CBS 325.72 (| ds, | ijk, greenhouse soil) M. ullum
KT215205 ‘Arthrobotrys’ paucus (as A. entomopagus) CBS 642.80, ATCC28704 (Australia, Brisbane, strawberry soil, T) A. paucus

O. mammilata

76

DQ999819 Dactylellina drechsleri CBS 549.63 (USA, Florida, Citrus soil, ?T)*
AY965748/965761 Dactylellina drechsleri (as M. parvicolle) YMF 1.00029 (China, Hubei, Wuhan, field soil)*

D. drechsleri
100

AF106519 Dactylellina hertziana CBS 395.93 (La Palma, banana plantation, plant debris, T) D. hertziana
KT215201/U51959 Orbilia ellif ora (as D. lysip illata) CBS 486.63, CCRC 32855 (Canada, Ottawa, indet. tree)
KT215202 Orbilia ellipsospora SBUG 1219, CBS 302.94 (La Palma, pine forest soil, NT) O. ellipsospora

AY773449/DQ656668 O. ellipsospora (as O. quercus var. hainanensis) B.L. 286, HMAS 88782 (China, Hainan, indet. tree, T)*

KT215200 Dactylellina appendiculata (as D. lysipaga) WAC 10294 BBA 71070 (Australia, Perth, leaf litter) D. appendiculata
appendiculata-

AY965747 Orbilia lysipaga (as Monacrosporium sp.) KG-55 (China)* 0. Iysi si 0
. lysipaga  |ysipaga clade

DQ656613/656704 Orbilia lysipaga (as O. quercus var. hunanensis) B.L. 731, HMAS 139697 (China, Hunan, Phragmites, T)*

KT215198 Dactylellina haptotyla CBS 615.95 (as M. yunnanense) (as 616.95) (China, Xishuangbanna, T) 0. haptotyla

AY965755/965769 Dactylellina sp. (as M. robustum) YMF 1.01413 (China)*

KT215199 Dactylellina leptospora CBS 100579 (South Africa, Potchesstroom, field soil)
100 AY965750/965763 Dactylellina leptospora YMF 1.00117 (China, Yunnan, soil)*

D. leptospora

EF445986 Dactylellina phymatopaga (as D. parvicollis) ATCC 96680 (USA, California)*

100 | k1215207 Dactylellina phymatopaga A.R. 9233, CBS 450.93 (Germany, Berlin, compost soil, ET) D. phymatopaga
KT215206 Dactylellina phymatopaga CBS 317.94 (Sweden, meadow soil)
AY804213/DQ656669 Orbilia quercus B.L. 6175, AS 3.6762, HMAS 88783 (China, Beijing, Quercus, T)* O. quercus
59 KT215203 D: lellina aff. ph) CBS 568.95 (China, Yunnan, Xishuangbanna, soil)
KT215196 Gamsylella lobata A.R. 9340, CBS 329.94 (Germany, Berlin, rabbit dung, ET) G. lobata
KT215197 Gamsylella arcuata CBS 174.89 (UK, Devon, Ammophila leaf litter, T) G. arcuata

KT215195 Gamsylella sp. 8178, WAC10291, BBA 71067 (Australia, Perth, leaf litter)

KP889870 Gamsylella cionopaga (as Uncultured fungus) SG035 B01 (Canada, conifer forest)*

MH859977/871770 Gamsylella cionopaga (as G. gephyropaga) CBS 846.70 (UK, Cumbria)* G. cionopaga
U51968/CBS Gamsylella cionopaga CBS 228.52, C.L.D. 73 (UK)*

KT222438 Orbilia alba H.B. 9645a (Spain, Galicia, Quercus) O. alba
KT380103 Orbilia anigozanthi H.B. 8303a (Australia, Perth, Anigozanthos, T)* 0. anigozanthi

Gamsylella

73
AJ001996/U51974 Gamsylella gephyropaga CBS 178.37 (USA, T)

EF445990 Gamsylella gephyropaga ATCC 96677 (USA, California, under Lupinus)* G. gephyropaga
93 AY965756/965772 Gamsylella gephyropaga (as M. cionopagum) CBS 585.91 (Portugal, Pinus litter)*

KT215224 Orbilia patellarioides H.B. 6490a

KT215282 Orbilia leucostigma H.B. 6810c

0.050
Phylogenetic analysis S35: Phylogram of series Dactylellina and Gamsylella inferred from combined ML analysis of SSU (V8-V9)+ITS+LSU (D1-D2) rDNA
dataset (38 sequences, 1630 positions, aligned with MAFFT) using the TN+G+I model in MEGA?7 (500 replicates). The tree is rooted with Orbilia leucostigma and
O. patellarioides. Asci 8-spored in all teleomorph taxa; T = type, ET = epitype, NT = neotype. * = without SSU.



KT380104 Orbilia orientalis H.B. 9965 (Serbia, Testera, Alnus)
97 | DQ656673 Orbilia cf. orientalis B.L. 6187, HMAS 139696 (China, Guangxi, indet. tree)
MK493144 Orbilia orientalis H.B. 10023b (France, Escot, Salix)

KT222412 Orbilia orientalis H.B. 9925 (Spain, Aimandoz, Populus)

58 orientalis-
KT222411 Orbilia aff. orientalis H.B. 9895 (Serbia, Grabovo, Tilia) naumburgensis
MK493143 Orbilia naumburgensis H.B. 10016 (Germany, Freyburg, Tilia) Cacd
DQ656670 Orbilia yunnanensis (as O. orientalis) B.L. 6171, HMAS 139691 (China, Beijing, Quercus)
DQ656671 Orbilia yunnanensis (as O. orientalis) B.L. 6174, HMAS 139692 (China, Beijing, Quercus)
DQ656672 Orbilia yunnanensis (as O. orientalis) B.L. 6180, HMAS 139693 (China, Beijing, indet. tree)
AY902799 Drechslerella dactyloides (as Arthrobotrys anchonius) CBS 109.37 (USA, Maryland, leaf/root, T)
KT215217 Drechslerella dactyloides A.R. 9221, SBUG 1281, CBS 333.94 (Germany, Berlin, soil)
AY261127 Drechslerella dactyloides YNUCC, 0728 (China, Yunnan)
KT215218 Drechslerella dactyloides A.R. 9326, SBUG 1282, CBS 334.94 (Germany, Berlin, Sorbus)
AY261126 Drechslerella dactyloides YNUCC 0628 (China, Tianjin)
66 GU130299 Drechslerella dactyloides CNU091025 (Korea)
GU130301 Drechslerella dactyloides CNU091026 (Korea)
—— AY261128 Di effusa (as A. constringens) CCRC 32920, CBS 774.84 (Canada, Manitoba, soil, T)
98 | AY261176 Orbilia brochopaga A.R. 9314, CBS 332.94, D.H.P. 212 (Ecuador, Manabi, ruderal soil) brochopaga—
& CBS Orbilia brochopaga CBS 109509 (Oman, Nizwa, soil) tonghaiensis
97 EF445987 Orbilia aff. brochopaga ATCC 96710, dm5s a2 (USA, California, soil under Lupinus) clade

— KI966428/ASQI01000343 Drechslerella stenobrocha YNWS02-9-1, AS 3.6768 (China, soil)

KT215219 Drechsl. doedycoides SBUG 1222, CBS 586.91 (Portugal, Lisboa, Pinus litter, ET)
EF445992 Drechsl. doedycoides ATCC 96678 (as 96778) (USA, California, soil under Lupinus)

99

99 |MH868835 Drechslerella doedycoides CBS 223.54, M.P. 74 (UK)
MH868971 Drechslerella doedycoides CBS 175.55, S.M.D. 104 (UK)

F KP889879 Orbilia bembicodes (as Uncultured fungus) SG070 G06 (Canada, Vancouver, conifer forest soil)
99 KT215295 Orbilia bembicodes H.B. 7165b, CBS 140835 (Germany, Tibingen, Fagus)

KT215282 Orbilia leucostigma H.B. 6810c

KT215224 Orbilia patellarioides H.B. 6490a

|
0.01

Phylogenetic analysis $36: Phylogram of series Drechslerella inferred from ML analysis of LSU (D1-D2) rDNA dataset (29 sequences, 619 positions, aligned with
MUSCLE) using the K2+G model in MEGAG6 (500 replicates). The tree is rooted with Orbilia patellarioides and O. leucostigma. Asci 8-spored in all teleomorph
taxa; T = type, ET = epitype.

MK493144 Orbilia orientalis H.B. 10023b (France, Escot, Salix)*

100 | KT222412 Orbilia orientalis H.B. 9925 (Spain, Almandoz, Populus)* O. orientalis
KT380104 Orbilia orientalis H.B. 9965 (Serbia, Testera, Alnus)*

KT222411 Orbilia aff. orientalis HB 9895a (Serbia, Grabovo, Tilia wood)* O. aff. orientalis
MK493143 Orbilia naumburgensis H.B. 10016 (Germany, Freyburg, Tilia)* O. naumburgensis
DQ656614/656670 Orbilia yunnanensis (as O. orientalis) B.L. 6171, HMAS 139691 (China, Beijing, Quercus)*  O. yunnanensis
EF445987 Orbilia aff. brochopaga ATCC 96710, dmbs a2 (USA, California, soil under Lupinus)*
U72609 Orbilia brochopaga A.R. 9314, CBS 332.94, D.H.P. 212 (Ecuador, Manabi, ruderal soil)*
KT215218 Drechslerella dactyloides A.R. 9326, SBUG 1282, CBS 334.94 (Germany, Berlin, Sorbus)

O. brochopaga

98

brochopaga-polybrocha clade

D. dactyloides
100 KT215217 Drechslerella dactyloides A.R. 9221, SBUG 1281, CBS 333.94 (Germany, Berlin, soil)
K1966428/ASQI01000343 Drechslerella stenobrocha YNWS02-9-1, AS 3.6768 (China, soil) D. stenobrocha
100 100 KT215219 Drechslerella doedycoides SBUG 1222, CBS 586.91 (Portugal, Lisboa, Pinus litter, ET)
100 EF445992 Drechslerella doedycoides ATCC 96678 (as 96778) (USA, California, soil under Lupinus)* D. doedycoides
70 'AJ001994/MH857301/MH868835 Drechslerella doedycoides CBS 223.54, M.P. 74 (UK)
KT215295 Orbilia bembicodes H.B. 7165b, CBS 140835 (Germany, Tibingen, Fagus) O. bembicodes

KT215282 Orbilia leucostigma H.B. 6810c

KT215224 Orbilia patellarioides H.B. 6490a
0.050

Phylogenetic analysis $37: Phylogram of series Drechslerella inferred from combined ML analysis of SSU (V8-V9)+ITS+LSU (D1-D2) rDNA dataset (17 se-
quences, 1593 positions, aligned with MUSCLE) using the K2+G+I model in MEGA?7. The tree is rooted with Orbilia patellarioides and O. leucostigma. Asci
8-spored in all teleomorph taxa; ET = epitype, * = without SSU.



