https://doi.org/10.48130/mycosphere-0026-0002

Supplementary File 1: Supplementary materials to this study.


Anthophilous cryptic yeasts: An integrative polyphasic approach reveals novel taxa in northern Thailand

Pratthana Kodchasee1, Pannida Khunnamwong2,3, Chanokned Senwanna1,4,5, Nutchanan Duangkon1, Karnthida Wongsa1, Supawich Tiemsan1, Atsadawut Kaewnunta1,4, Jaturong Kumla1,4,5 and Nakarin Suwannarach1,4,5*

1 Center of Excellence in Microbial Diversity and Sustainable Utilization, Chiang Mai University, Chiang Mai 50200, Thailand
2 Department of Microbiology, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
3 Biodiversity Center Kasetsart University (BDCKU), Bangkok 10900, Thailand
4 Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
5 Office of Research Administration, Chiang Mai University, Chiang Mai 50200, Thailand 
* Corresponding authors, E-mail: nakarin.su@cmu.ac.th


Note on ecology and distribution of known yeast species
 
Starmerella etchellsii 							          		           Figs. S1b and S5
Ecology and distribution – Stingless bees in Brazil[1], honeybees in USA[2]. Chinese horse bean-chili-paste in China[3], beverage in South Africa[4], fermented food in Thailand and China[5,6]. Ipomoea crinicalyx and Opuntia dillenii flowers in Mexico[7], and flower of Passiflora caerulea in Thailand (this study).

Candida tropicalis							         		         Figs. S1d and S2
Ecology and distribution – Wastewater samples in Pakistan[8], soil and water of fruit shop dumps in Pakistan[9], sand in Brazil[10], soil in Thailand[11,12], mangrove forest in Thailand[13], peat swamp forest in Thailand[14] and seawater and slurry sediments in Egypt[15]. Fermented tea[16] and fermented food in Thailand[5]. Opportunistic human pathogen[17], gastrointestinal tract of fish in Thailand[18]. Nectar of Hibiscus rosa sinensis in India[19] and Melampodium divaricatum flower in Thailand (this study).
  	
Kodamaea ohmeri							           		         Figs. S1e and S3
Ecology and distribution – Vetiver leaves and vetiver rhizosphere in Thailand[20], sand and seawater in Brazil [21]. Fermented food in USA[22]. Opportunistic human pathogen and emerging pathogen in India and Vietnam[23–25]. Aethina tumida in Australia[26], bee digestive tract and honey in Thailand[27]. Lagenaria siceraria flower in India[28], Passiflora edulis and Conotelus sp. flowers in Brazil[29], fruits including papaya, rambutan, berry, banana, mango in French Guiana[30], Metrosideros polymorpha flower in Hawaii[31] phylloplane of Zea mays in Thailand[32], Zoanthid (coral) in Thailand[33], duckweed in Thailand[34], flowers of  Boesenbergia rotunda, Catharanthus roseus, Jasminum sambac, and Pentas lanceolata in Thailand (this study).

Kodamaea restingae 				                      		                   	          Figs. S1f and S3
Ecology and distribution – Cereus pernambucensis and Pilosocereus arrabidae flowers in Brazil[35], Camellia sinensis var. assamica flower in Thailand[36], flowers of Bougainvillea hybrid and Crinum asiaticum in Thailand (this study).
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Fig. S1 Culture (left) and cells (right) of Entelesis stigmatis (a), Starmerella etchellsii (b), Starmerella orientalis (c), Candida tropicalis (d), Kodamaea ohmeri (e), Kodamaea restingae (f), Meyerozyma caribbica (g), Metschnikowia cibodasensis (h), Metschnikowia koreensis (i), Cyberlindnera fabianii (j), and Hanseniaspora lachancei (k) on YMA at 25°C for 5 days. Scale bars cultures a–k = 1 cm and cells a–k = 10 μm.
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Fig. S2 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing genus Candida in Debaryomycetaceae. The tree is rooted to Priceomyces castillae (CBS 6053) and P. haplophilus (CBS 2028). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Eighty-five strains are included in the combined sequence analysis, which comprise 1,287 characters with gaps. Bootstrap support values for maximum likelihood (≥ 50%, ML, left) and Bayesian posterior probabilities (≥ 0.95, PP, right) are indicated above the nodes. Double dashes (--) denote support values below 50% ML and 0.95 PP. The scale bar represents 0.2 nucleotide substitutions per site. Ex-type strains are shown in bold, and sequences generated in this study are highlighted in blue.
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Fig. S3 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing genus Kodamaea in Debaryomycetaceae. The tree is rooted to Metahyphopichia suwanaadthiae (DMKU-MRY16) and Metahyphopichia laotica (CBS 13022). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Forty strains are included in the combined sequence analysis, which comprise 949 characters with gaps. Bootstrap support values for maximum likelihood (≥ 50%, ML, left) and Bayesian posterior probabilities (≥ 0.95, PP, right) are indicated above the nodes. Double dashes (--) denote support values below 50% ML and 0.95 PP. The scale bar represents 0.3 nucleotide substitutions per site. Ex-type strains are shown in bold, and sequences generated in this study are highlighted in blue.


Meyerozyma caribbica 							                     Figs. S1g and S4
Ecology and distribution – Soil in China[37,38], mine water in Brazil[39]. Sarcophyton sp. and zoanthid in Thailand[33]. Food: fermented tea leaf in Thailand[16], fermented fruit and Oryza sativa in Thailand[40], cashew-fermented juice in India[41], Ripe banana in India[42], Mangifera indica fruit in Mexico[43], wild flowers in Korea[44,45], phylloplane of Saccharum officinarum in Thailand[46,47], endophytic yeasts of pineapple in Bangladesh[48], duckweed in Thailand[34], flower of Camellia sinensis var. assamica[36], Melampodium divaricatum and Pentas lanceolata in Thailand (this study).
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Fig. S4 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing genus Meyerozyma in Debaryomycetaceae. The tree is rooted to Debaryomycespsychrosporus (CBS 11845), D. macquariensis (CBS 5572) and D. vindobonensis (CBS 11666). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Seventeen strains are included in the combined sequence analysis, which comprise 1,210 characters with gaps. Bootstrap support values for maximum likelihood (≥ 50%, ML, left) and Bayesian posterior probabilities (≥ 0.95, PP, right) are indicated above the nodes. Double dashes (--) denote support values below 50% ML and 0.95 PP. The scale bar represents 0.03 nucleotide substitutions per site. Ex-type strains are shown in bold, and sequences generated in this study are highlighted in blue.


Metschnikowia cibodasensis								         Figs. S1h and S5
Ecology and distribution – Saurauia pendula, Berberis nepalensis, and Brunsfelsia americana flowers in Indonesia[49], Abelia sp. in Japan[50] and flower of Tecoma stans in Thailand (this study).

Metschnikowia koreensis 								          Figs. S1i and S5
Ecology and distribution – Peat swamp forest in Thailand[14], soil in Thailand[51]. Soy sauce mash in Japan[52], fermented cider in China[53]. Lilium sp. and Ipomoea sp. flowers in Korea[54], phylloplane of Saccharum officinarum in Thailand[46,47], entomophilic flowers in Moscow[55], wildflowers in Korea[44], phylloplane of Oryza sativa in Thailand[56,57], wild flowers in Korea[58], nectar of Echium leucophaeum and Echium strictum in Spain[59], Tecoma stans in Mexico[7], unknown flower in French Guiana[30], duckweed in Thailand[34], flower of Camellia sinensis var. assamica[36], Allamanda cathartica, Bougainvillea hybrid, Cnidoscolus aconitifolius, Dichorisandra thyrsiflora, Ixora chinensis,Jasminum sambac, Jatropha integerrima, Nerium oleander, Pentas lanceolata, Plumeria obtuse, and Syzygium jambos in Thailand (this study).

Cyberlindnera fabianii								          Figs. S1j and S6
Ecology and distribution – Feather and leather wastes in Egypt[60], chromium contaminated site in Morocco[61], environment in French Guiana[30], arabica coffee plantations in Indonesia[62], tannery wastewater in Morocco[63]. Fermented masau fruits in Africa[64], fermented cocoa bean in French Guiana[30], baijiu in China[65], cigar tobacco leaves in China[66]. Human pathogen in China, India Japan, Korea and Turkey[67–71]. Phylloplane of Saccharum officinarum in Thailand[46], phylloplane of Oryza sativa in Thailand[56], Durio Kutejensis in Indonesia[72], flowers of Camellia sinensis var. assamica[36] and Rosa sp. in Thailand (this study).
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Fig. S5 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing Metschnikowia in Metschnikowiaceae. The tree is rooted to Clavispora lusitaniae (NRRL Y-11827) and C. opuntiae (NRRL Y-11820). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. One hundred and four strains are included in the combined sequence analysis, which comprise 1,199 characters with gaps. Bootstrap support values for maximum likelihood (≥ 50%, ML, left) and Bayesian posterior probabilities (≥ 0.95, PP, right) are indicated above the nodes. Double dashes (--) denote support values below 50% ML and 0.95 PP. The scale bar represents 0.3 nucleotide substitutions per site. Ex-type strains are shown in bold, and sequences generated in this study are highlighted in blue.
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Fig. S6 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing genus Cyberlindnera in Phaffomycetaceae. The tree is rooted to Barnettozyma menglunensis (NYNU 1811121) and B. populi (NRRL Y-12728). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Forty-one strains are included in the combined sequence analysis, which comprise 1,337 characters with gaps. Bootstrap support values for maximum likelihood (≥ 50%, ML, left) and Bayesian posterior probabilities (≥ 0.95, PP, right) are indicated above the nodes. Double dashes (--) denote support values below 50% ML and 0.95 PP. The scale bar represents 0.3 nucleotide substitutions per site. Ex-type strains are shown in bold, and sequences generated in this study are highlighted in blue.


Hanseniaspora lachancei					          			         Figs. S1k and S7
Ecology and distribution – Fermented agave juice of Drosophila sp. in Mexico[73], fermented cacao in Mexico[74], ripe bananas and plantain fruits in Nigeria[75] and Antigonon leptopus in Thailand (this study).
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Fig. S7 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing Saccharomycodaceae. The tree is rooted to Wickerhamomyces anomalus (CBS 5759) and W. myanmarensis (CBS 9786). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Thirty-eight strains are included in the combined sequence analysis, which comprise 1,378 characters with gaps. Bootstrap support values for maximum likelihood ≥ 50% (ML, left) and Bayesian posterior probabilities ≥ 0.95 (PP, right) are indicated above the node. Double dashes (--) represent support values less than 50% ML/0.95 PP. The scale bar represents the expected number of nucleotide substitutions per site. The ex-type strains are in bold and the newly generated sequences in this study are in blue.


Naganishia albida 									          Figs. S8a and 12
Ecology and distribution – Wide host range and widely distributed in temperate, tropical and subtropical regions, such as soil in USA and Iran [76,77], cold soils of the Pamir Mountains in Russia[78], cold habitats of the Tibetan Plateau in Tibet[79], hypersaline soils in Iran[77], mangrove forest in Thailand[13], airborne in China[80], soil and soil crust samples and eight whole plant tissue and lichen samples in China[81], aircraft polymer-coated surface in USA[82]. Opportunistic human pathogen in Brazil and Hungary[83,84], Turquoise-fronted parrots [85], Honey in China[86], moss and lichen in Antarctica[87]. Leaves and fruit of Prunus persica in China[88], flowers of Epilobium angustifolium in Germany[89], and flower of Nerium oleander in Thailand (this study).
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Fig. S8 Culture (left) and cells (right) of Naganishia albida (a), Naganishia diffluens (b), Naganishia liquefaciens (c), Hannaella pagnoccae (d), Hannaella phyllophila (e), Vishniacozyma marinae (f), Kwoniella bestiolae (g), Kwoniella heveanensis (h), Papiliotrema aspenensis (i), and Papiliotrema flavescens (j) on YMA at 25°C for 5 days. Scale bars culture a–j = 1 cm and cells a–j = 10 μm.


Naganishia diffluens 									         Figs. S8b and 12
Ecology and distribution – Wide host range and widely distributed in temperate, tropical and subtropical regions, instance, petroleum sludge in Turkey[90,91], mangrove forrest in Thailand[92], dust in Japan[93], water in Brazil[94], soil in Thailand[95], North Atlantic Ocean[96], sides of volcanoes, near the active zones and in river and creek valleys in Russia[97], opportunistic human pathogen in Pakistan[98], Epilobium angustifolium flower in Germany[89], nectar of Atropa baetica, Erinacea anthyllis and Iris xyphium in Spain[99], organs of Columba livia in Brazil[100], and Argyranthemum frutescens flower in Thailand (this study).

Naganishia liquefaciens 							                     Figs. S8c and 12
Ecology and distribution – Wide host range and widely distributed in temperate, tropical and subtropical regions, instance, subglacial ice in Norway[101], wastewater treatment plant in India[102], cold-based mountain glacier systems in China[103], mangrove forest in Thailand[13], deep-sea Trench in Japan[104]. Opportunistic human pathogen in Turkey, Iran and Japan[105–107]. Cacospongia sp. in Thailand[33], Ipomoea sp. flower in Brazil[108], Piscidia piscipula flower in Mexico[7], leaf tissues of Zea mays in Thailand[109], duckweed in Thailand[34], wildflower in South Korea[110], Rosa sp. (this study).

Hannaella pagnoccae 								         Figs. S8d and S9
Ecology and distribution – Soil in Taiwan, Prairie soil in USA, water in rock holes. Leaf of Tillandsia geminiflora, Saccharum spp., Vriesea friburgensis, and Vriesea gigantea,  Phytotelmata of Bromelia karatas,  Encholirium sp. and Vriesea minarum, flower bracts of Heliconia psittacorum and Pimenta dioica, Rhizoplane of Saccharum spp. in Brazil, leaf of Arundinaria pusilla, Cratoxylum maingayi, and Vitis vinifera in Thailand[111], Camellia sinensis var. assamica in Thailand[36], flowers of Curcuma sessilis, Dichorisandra thyrsiflora, and Plumeria pudica in Thailand (this study).

Hannaella phyllophila 								         Figs. S8e and S9
Ecology and distribution – Phylloplane of Saccharum officinarum, Merremia sp., Manihot esculenta, Cunninghamia lanceolata, Villerbrunea pedunculata in Thailand and Taiwan[112], Phylloplane of Zea mays in Thailand[57], Phylloplane of Saccharum officinarum in Thailand[47], and flower of Oncidium sp. in Thailand (This study).

Vishniacozyma marinae 								          Figs. S8f and 13
Ecology and distribution – Marine in Korea[113]. Seawater in China, corn leaf, Saccharum officinarum sea sponge in Thailand[114], and flower of Plumeria pudica in Thailand (this study).

Kwoniella bestiolae									         Figs. S8g and 15
Ecology and distribution – Freshwaters and soils in South Korea[115], Conopomorpha sinensis Bradley in Vietnam[116], leaves of Berberis koreana, Betula schmidtii, Camellia japonica, Castanea crenata, Chamaecyparis obtuse, Corylus heterophylla, Pinus densiflora, and Rhododendron schlippenbachii in South Korea[117], and flower of Passiflora caerulea in Thailand (this study). 

Kwoniella heveanensis    		          						         Figs. S8h and 15
Ecology and distribution – Nectar of Isoplexis canariensis in Spain[59], leaves tissue of Saccharum officinarum in Thailand[46,47,109], leaves tissue of Zea mays in Thailand[109], rotting tissue of Cereus pernambucensis, Micranthocereus dolichospermaticus, flower of Cereus pernambucensis and fruits of Opuntia sp. in Brazil[118], duckweed in Thailand[34], flowers of Tectona grandis and Alstonia scholaris in Thailand (this study).

Papiliotrema aspenensis 								          Figs. S8i and 19
Ecology and distribution – Grasshoppers in South Korea[119], Populus tremuloides tree in USA[120], leaves of Zea mays and Saccharum officinarum in Thailand[47,109], duckweed in Thailand[34], and flower of Plumeria pudica in Thailand (This study).
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Fig. S9 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing Hannaella. The tree is rooted to Derxomyces amylogenes (CBS 12233) and D. mrakii (CBS 8288). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Thirty-one strains are included in the combined sequence analysis, which comprise 1,193 characters with gaps. Bootstrap support values for maximum likelihood ≥ 50% (ML, left) and Bayesian posterior probabilities ≥ 0.95 (PP, right) are indicated above the node. Double dashes (--) represent support values less than 50% ML/0.95 PP. The scale bar represents the expected number of nucleotide substitutions per site. The ex-type strains are in bold and the newly generated sequences in this study are in blue.

Papiliotrema flavescens 								          Figs. S8j and 19
Ecology and distribution – Soil in India[121], mangrove forest in Thailand[13]. Wildflower in South Korea[58], nectar of Echium leucophaeum and Echium strictum in Spain[59], flowers of Bravaisia berlandieriana and Gymnopodium floribundum in Mexico[7], ornamental plants in Egypt[122], leaves of Zea mays in Thailand[109], leaves of Saccharum officinarum in Thailand[47], grape berries and freshly crushed musts in France[123], flowers of Camellia sinensis var. assamica[36], and Pachystachys lutea in Thailand (this study).

Trichosporon asahii 									     Figs. S11a and S10
Ecology and distribution – Oil, leaf, and decayed wood in Japan[124], industrial effluents in Pakistan[125], soil of assam tea plantation in Thailand[126], Opportunistic human pathogen in China, Colombia, Saudi Arabia, and Thailand[127–129], and flower of Bidens pilosa in Thailand (this study).

Cystobasidium benthicum 								       Figs. S11b and 26
Ecology and distribution – Lamellibrachia sp. and Calyptogena sp. collected from the deep-sea floor of the Pacific Ocean[130], deep-sea sediment in the Indian ocean[131], paper and paperboard[132], sediments soil samples in Iraq[133], and flower of Lagerstroemia speciosa in Thailand (this study).
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Fig. S10 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing Trichosporonaceae. The tree is rooted to Tremella globispora (CBS 6972) and T. tropica (CBS 8483). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Fourty-three strains are included in the combined sequence analysis, which comprise 1,174 characters with gaps. Bootstrap support values for maximum likelihood ≥ 50% (ML, left) and Bayesian posterior probabilities ≥ 0.95 (PP, right) are indicated above the node. Double dashes (--) represent support values less than 50% ML/0.95 PP. The scale bar represents the expected number of nucleotide substitutions per site. The ex-type strains are in bold and the newly generated sequences in this study are in blue.
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Fig. S11 Culture (left) and cells (right) of Trichosporon asahii (a), Cystobasidium benthicum (b), Cystobasidium keelungenes (c), Cystobasidium minutum (d), Erythrobasidium primogenitum (e), Rhodosporidiobolus fluvialis (f), Rhodosporidiobolus ruineniae (g), Rhodotorula paludigena (h), and Rhodotorula toruloides (i) on YMA at 25°C for 5 days. Scale bars culture a–i = 1 cm and cells a–i = 10 μm.

Cystobasidium keelungense   							        Figs. S11c and 26
Ecology and distribution – Sea surface microlayer and underlying water in Taiwan[134], Bromelia laciniosa in Brazil[135], flowers of Mecardonia procumbens and Argyranthemum frutescens in Thailand (this study).

Cystobasidium minutum			                                 			       Figs. S11d and 26
Ecology and distribution – Mineral oil-contaminated local soil in India[136], sediments of Yap trench in Pacific Ocean[137], Antarctic penguins and pinnipeds[13], sediments soil samples in Iraq[133], the ruins of the Roman city of Conímbriga in Portugal[139], opportunistic human pathogen in Brazil, China and USA[140–142] faucal samples from seabirds in Antarctic[143]. Kaloula pulchra in Thailand[144], Melipona seminigra in Portuguese[145], Stereocaulon halei (lichen) in Indonesia[146], healthy and ripe fruit, such as apples, apricots, peaches, tomatoes and citrus fruit in Tunisia[147], marine algae in India[148], leaves of Saccharum officinarum in China and Thailand[109,149], flowers of Rosa sp. and Lagerstroemia speciosa in Thailand (this study).

Erythrobasidium primogenitum 							     Figs. S11e and S12
Description – Colonies on YMA after five days at 25°C are circular form (1.5–2.0 mm in diameter), reddish orange, smooth surface, glistening appearance, entire margin, and convex elevation. The cells are ellipsoidal and cylindrical (3.82– 4.78 × 5.07–7.98 μm, n = 50), occur singly and polar budding. In Dalmau plates after 2 weeks on cornmeal agar and PDA at 25°C, neither pseudohyphae nor true hyphae are formed.  Basidiospores were not obtained for individual strains and strain pairs on YMA, CMA, 5% MEA, PDA, and V8 agar after incubation at 25°C for one month.
Ecology and distribution – Senna alata in Queensland[150] and Plumeria pudica flower in Thailand (this study).
Notes – We provide the first morphological description of Er. primogenitum because no descriptive data has been provided; only the D1/D2 and ITS sequences available for this species in GenBank[150]. 
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Fig. S12 Phylogenetic tree generated by maximum likelihood analysis of the combined D1/D2 domain of LSU and ITS sequence data representing Erythrobasidiaceae. The tree is rooted to Sakaguchia lamellibrachiae (CBS 9598), S. meli (CBS 10797), and S. melibiophila (JCM 8162). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Twenty-three strains are included in the combined sequence analysis, which comprise 1,202 characters with gaps. Bootstrap support values for maximum likelihood ≥ 50% (ML, left) and Bayesian posterior probabilities ≥ 0.95 (PP, right) are indicated above the node. Double dashes (--) represent support values less than 50% ML/0.95 PP. The scale bar represents the expected number of nucleotide substitutions per site. The ex-type strains are in bold and the newly generated sequences in this study are in blue.
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Figure S13 – Culture (left) and cells (right) of Meira argovae (a), Meira plantarum (b), Laurobasidium hachijoense (c), Jaminaea lantanae (d), Sympodiomycopsis europaea (e), Sympodiomycopsis paphiopedili (f), Anthracocystis heteropogonicola (g), Moesziomyces antarcticus (h), Moesziomyces bullatus (i), and Moesziomyces parantarcticus (j) on YMA at 25°C for 5 days. Scale bars culture a–j = 1 cm and cells a–j = 10 μm.


Rhodosporidiobolus fluvialis 						 	        Figs. S11f and 35
Ecology and distribution – Seawater in Japan[151], Saccharum officinarum in Thailand[46,47], date fruits in Saudi Arabia[152] and flowers of Citrus japonica, Nerium oleander, and Rosa sp. in Thailand (this study).

Rhodosporidiobolus ruineniae 							       Figs. S11g and 35
Ecology and distribution – Dung of goat in Pakistan, woodland soil in Portugal and garden soil in Indonesia[153], soils of assam tea plantation in Thailand[126]. Food and Beverage:  fermented tea in South Korea[154], mountain honey in Chile[155], Ivorian robusta coffee in Ivory Coast[156]. Leaves of Imperata cylindrica and Pennisetum sp. in Thailand[157], dry leaf, plant litter in Portugal and Malpighia coccigera in Indonesia[153], Saccharum officinarum in Thailand [46,47], flowers of Ipomoea nil and Merremia aegyptia in Maxico[7], Leaves of Zea mays in Thailand[109], Syzygium malaccense fruit in Colombia[158] rotting tissue of Pilosocereus arrabidae in Brazil[118], flower in northeast region of Brazil[118], Ixora coccinea  and Acalypha in Thailand[159], duckweed in Thailand[34], and flowers of Combretum indicum, Ocimum tenuiflorum, and Zamioculcas zamiifolia in Thailand (this study).

Rhodotorula paludigena      								       Figs. S11h and 35
Ecology and distribution – Coastal water in China[160], soil and water in Thailand[13], mangrove swamp (Rhizophora mangle) in southeast China Sea[161]. Wild flower in South Korea[44], leaves of Oryza sativa and Zea mays in Thailand[46,109,162], Drosera spatulata leaves in Taiwan[163], rotting tissue of Pilosocereus arrabidae in Brazil[118], flowers of Ixora coccinea and Zinnia violacea in Thailand[159], duckweed in Thailand[34], and Exacum affine flower in Thailand (this study)

Rhodotorula toruloides 								        Figs. S11i and 35
Ecology and distribution – Soil, water and decayed biological matter in Thailand[13], soils in South Korea and Thailand[51,164,165], unknown zoanthid and Sarcophyton sp.[33], sugary wastewater in Egypt[166], honeycomb of Apis mellifera and Apis cerana in China[167], sugarcane molasses[168]. Flower in Brazil’s savanna[169], rotting tissue of Pilosocereus arrabidae in Brazil[118], and Melampodium divaricatum flower in Thailand (this study).

Meira argovae									        Figs. S13a and 38
Ecology and distribution – Ricinus communis and Tetranychus cinnabarinus in Israel[170], Apis mellifera in Mexico[7]. Japanese bamboo in Japan[171], flowers of Alstonia scholaris and Morinda citrifolia in Thailand (this study).

Meira plantarum 									       Figs. S13b and 38
Ecology and distribution – Leaf of an unidentified plant in China[172] and Plumeria pudica flower in Thailand (this study).

Laurobasidium hachijoense								        Figs. S13c and 38
Ecology and distribution – Marine sediment in China[173], citrus rust mite in Israel[170]. Japanese pear in Japan[174], Cinnamomum japonicum in Japan[175], the galls with aerial root-like outgrowths of Cinnamomum subavenium in Thailand[176], and Syzygium jambos flower in Thailand (this study).

Jaminaea lantanae							                               Figs. S13d and 43
Ecology and distribution – Lantana camara in China[172] and Hibiscus rosa-sinensis flower in Thailand (this study).

Sympodiomycopsis europaea 							       Figs. S13e and 43
Ecology and distribution – Unidentified leaf in Germany[172], Plumeria obtusa and Bougainvillea hybrid flower in Thailand (this study).

Sympodiomycopsis paphiopedili 					                    	        Figs. S13f and 43
Ecology and distribution – Paphiopedilum primurinum in Japan[177], Gossypium hirsutum, Ipomoea hederifolia, Ipomoea nil, Merremia aegyptia and Piscidia piscipula in Mexico[7], and flower of Hamelia patens and Morinda citrifolia in Thailand (this study).

Anthracocystis heteropogonicola							     Figs. S13g and S14
Ecology and distribution – Heteropogon contortus in India and Australia[178], flowers of Antigonon leptopus and Bidens pilosa in Thailand (this study).
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Fig. S14 Phylogenetic tree generated by maximum likelihood analysis of the combined ITS and D1/D2 domain of LSU sequence data representing Anthracocystis. The tree is rooted to Sporisorium moniliferum (MS98) and S. sorghi (CBS 104.17). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Fifty strains are included in the combined sequence analysis, which comprise 1,431 characters with gaps. Bootstrap support values for maximum likelihood ≥ 40% (ML, left) and Bayesian posterior probabilities ≥ 0.90 (PP, right) are indicated above the node. Double dashes (--) represent support values less than 40% ML/0.90 PP. The scale bar represents the expected number of nucleotide substitutions per site. The ex-type strains are in bold and the newly generated sequences in this study are in blue.


Moesziomyces antarcticus 								     Figs. S13h and S15
Ecology and distribution – Opportunistic human pathogen in China and Japan[179,180], leaves of Oryza sativa  in Thailand and South Korea[57,109,181], Saccharum officinarum in Thailand[47,109], Zea mays in Thailand[109], Echinochloa crus-galli in Japan[182], Camellia sinensis var. assamica flower in Thailand[36], duckweed in Thailand[34], Oryza sativa seed in South Korea[183], flowers of Zephyranthes minuta, Senna spectabilis, Momordica charantia, and Hibiscus rosa-sinensis in Thailand (this study).

[image: A screenshot of a computer screen

Description automatically generated]
Fig. S15 Phylogenetic tree generated by maximum likelihood analysis of the combined ITS and D1/D2 domain of LSU sequence data representing Moesziomyces. The tree is rooted to Langdonia aristidae (HUV 19145), L. confusa (BRIP 42670) and L. jejuensis (CBS 10454). Single-locus analyses were also performed, and topology and clade stability were compared from combined gene analyses. Fourty strains are included in the combined sequence analysis, which comprise 1,391 characters with gaps. Bootstrap support values for maximum likelihood ≥ 50% (ML, left) and Bayesian posterior probabilities ≥ 0.95 (PP, right) are indicated above the node. Double dashes (--) represent support values less than 50% ML/0.95 PP. The scale bar represents the expected number of nucleotide substitutions per site. The ex-type strains are in bold and the newly generated sequences in this study are in blue.


Moesziomyces bullatus								     Figs. S13i and S15
Ecology and distribution – Opportunistic human pathogen in Nigeria, Thailand, USA and China[184–187], grasshoppers in South Korea[188]. Beverage and raw material: variety Minttu, Hordeum vulgare, kernels in Finland[189]. Leaves  of Solanum pseudocapsicum[190], Ericaceae in Alaska[191], Saccharum officinarum in Japan[192], pearl millet in India[193], Oryza sativa in Thailand[57], Echinochloa crus-galli in Germany[194], Vitis vinifera in China[195], Saccharum officinarum in Thailand[47], mangrove in China[196], flowers of Citrus japonica, Cnidoscolus aconitifolius, and Melampodium divaricatum in Thailand (this study).

Moesziomyces parantarcticus					         		      Figs. S13j and S15
Ecology and distribution – Opportunistic human pathogen in Thailand[184], pomelo peel in Thailand[197], and flower of Pentas lanceolata and Ixora chinensis in Thailand (this study).
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Trichosporon coremiiforme CBS 2482
Trichosporon caseorum CBS 9052
Trichosporon lactis CBS 9051
Trichosporon ovoides CBS 7556
Trichosporon inkin CBS 5585
Haglerozyma chiarellii c8S 11177
sapn[ Apiotrichum loubieri CBS 7065
Apiotrichum mycotoxinivorans CBS 9756
Apiotrichum laibachii CBS 5790
Apiotrichum vadense CBS 8901
Apiotrichum veenhuisii CBS 7136
Apiotrichum porosum CBS 2040
Apiotrichum dehoogii CBS 8686
Apiotrichum sporotrichoides CBS 8246
Cutaneotrichosporon dermatis CBS 2043
Cutaneotrichosporon mucoides CBS 7625
Cutaneotrichosporon moniliiforme C8S 2467
Cutaneotrichosporon oleaginosus ATCC 20509
Cutaneotrichosporon jirovecii CBS 6864
Cutaneotrichosporon cutaneum CBS 2466
C otri on debeurmannic CBS 1896
Nothotrichosporon aquaticum CBS 18113
Pascua guehoae CBS 8521

76/

anaopuoiodsoyali]

58/-

Effuseotrichosporon vanderwaltii C8S 12124
Vanrija pseudolongus CBS 8297
Vanrija nantouana CBS 10890
Vanrija humicola €8S 571

Vanrija meifongana CBS 11424

Prillingera fragicola CBS 8898

[ Tremella tropica CBS 8483
L Tremella globispora cas 672 Outercup
-
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98/1

63/~

100/1 Erythrobasidium nanyangense NYNU 20839

Erythrobasidium hasegawianum AS 2.1923
Erythrobasidium hasegawianum UN85
Erythrobasidium turpiniae NYNU 2110435
Erythrobasidium turpiniae NYNU 2110406
Erythrobasidium primogenitum SDBR-CMU689
Erythrobasidium primogenitum BRIP 72389e
Erythrobasidium yunnanensis CBS 8906
Erythrobasidium yunnanense UN68
Erythrobasidium proteacearum BRIP 66871

Erythrobasidium nanyangense NYNU 208200

100/1

Erythrobasidium elongatum CBS 8080
— Erythrobasidium penningtoniae BRIP 76695a

1001

100/1

L— Erythrobasidium leptospermi BRIP 66853
Bannoa tropicalis CBS 16087
Bannoa guamensis CBS 16127
§: Bannoa hahajimensis JCM 10336
Bannoa ellipsoidea NYUN 2110396

anaavIpisnqoiyifi3

100/1

ﬂ,_|—_ﬂqmwa syzygii JCM 10337
Bannoa macarangae BRIP 28272

0.02

3 Sakaguchia melibiophila JcM 8162
e ctewdemercasion Outgroup
L sakaguchia lamellibrachiae cas 9598
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Anthracocystis enteromorpha M55602

43/
Anthracocystis ovaria MP 1871
Anthracocystis anthracoideispora HUV 18350
Anthracocystis penniseti MP 2367
Anthracocystis pampara JCM 2007
Anthracocystis whiteochloae BRIP 51860
Anthracocystis setariae BRIP 49636
Anthracocystis cenchri-elymoidis BRIP 26491
Anthracocystis andrewmitchellii BRIP 54879
Anthracocystis xerofasciculata BRIP 49682
/Anthracocystis fallax BRIP 27687
'Anthracocystis fallax BRIP 27031
Anthracocystis tumefaciens Ust. Exs. 231
Anthracocystis destruens Ust. Exs. 472
Anthracocystis formosana Ust. Exs. 688
Anthracocystis panici-leucophaei M5198
Anthracocystis cenchri MP1974
Anthracocystis heteropogonicola SDBR-CMUS51
Anthracocystis heteropogonicola SDBR-CMUS89
Anthracocystis heteropogonicola BRIP 51822
Anthracocystis heteropogonicola CBS 312.66
Anthracocystis chrysopogonis Ust. Exs. 407 (M)
Anthracocystis hwangensis MS267
Anthracocystis mutabilis BRIP 44111
Anthracocystis themedae-arguentis Ust. Exs. 855
Anthracocystis sehimatis BRIP 49671
Anthracocystis trispicatae BRIP 47730
/Anthracocystis chrysopogonis DMKU-5P162
'Anthracocystis apludae-aristatae MS287
Anthracocystis everhartii MP2270
Anthracocystis cymbopogonis-bombycini BRIP 52511
Anthracocystis abscondita BRIP 49648
Anthracocystis caledonica BRIP 51854
uq-—Anrhmcocysﬁs polliniae Ms32

Anthracocystis walkeri KVU975
/Anthracocystis apludae Ust. Exs. 967 (M)
Anthracocystis apludae KVU 967
Anthracocystis pseudanthistiriae KVU969
Anthracocystis bothriochloae BRIP 51819
100/ |Anthracocystis grodzinskae KRAM F-57395
/Anthracocystis grodzinskae KRAM F-57394

47/-.

54/

91

{030
Anthracocystis penniseti ATT255
100/1 /Anthracocystis zeae-maydis CBS 152025
7097, Anthracocystis zeae-maydis CBS 152024

Anthracocystis provincialis Ust. Exs. 759 (M)
Anthracocystis elionuri MP 2601
“—— Anthracocystis loudetiae-pedicellatae MS252
“——— Anthracocystis mexicana HUV 20498

|Sporisorium sorghi CBS 104.17 Pa—

100/1
L Sporisorium moniliferum Ms98
—o0
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100/1

64/
65/0.97

67/
77/

Moesziomyces antarcticus SDBR-CMU634
Moesziomyces antarcticus CBS 516.83

62/-- | Moesziomyces antarcticus ATCC 28323

93/0.98

Moesziomyces antarcticus JCM 3941
Moesziomyces antarcticus SDBR-CMU548
Moesziomyces antarcticus CBS 5955
Moesziomyces antarcticus SDBR-CMU647
Moesziomyces antarcticus SDBR-CMU706

780981 poesziomyces antarcticus HMAS 60130

100/1|Moesziomyces kimberleyensis BRIP 52498

Moesziomyces kimberleyensis BRIP 51843

Moesziomyces bullatus SDBR-CMU679
Moesziomyces bullatus SDBR-CMU675
Moesziomyces bullatus SDBR-CMU571
Moesziomyces bullatus SDBR-CMU582
Moesziomyces bullatus CBS 517.83
Moesziomyces bullatus SDBR-CMU645
Moesziomyces bullatus 0K104
Moesziomyces bullatus BCRC 07F0478
Moesziomyces bullatus Vegad17
Moesziomyces bullatus HUV 2442

100/0.994 \foesziomyces parantarcticus C8s 10005
84/~
100/1

Moesziomyces parantarcticus 18H8.

100/~ _{ Moesziomyces penicillariae R47

74/

96/0.99

'Moesziomyces penicillariae HUV2487
Moesziomyces globuliger BRIP 27384
sja‘Moesziamyces globuliger BRIP 51872
- Moesziomyces globuliger BRIP 44301

100/1|Moe€SZIOMYyCeS verrucosus Ms220

Moesziomyces verrucosus BRIP 51772

—— Moesziomyces eriocauli MS246

Langdonia confusa BRIP 42670
Langdonia aristidae HUV 19145

Langdonia jejuensis CBS 10454

Moesziomyces parantarcticus JCM 11752
Moesziomyces parantarcticus SDBR-CMU732
Moesziomyces parantarcticus SDBR-CMU654

Moesziomyces parantarcticus SDBR-CMU734
Moesziomyces parantarcticus SDBR-CMU733

Moesziomyces parantarcticus CNRMA11.905

Outgroup
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791099

100/1

0.38_|

Candida metapsilosis C8S 10907
Candida orthopsilosis ATCC MYA-96139
Candida parapsilosis NRRL Y-12969
Candida hyderabadensis NRRL ¥-27953
Candida margitis CBS 14175
Candida theae ATCC MYA-4746
Candida jiufengensis cBS 10846
Candida pseudojiufengensis CBs 10847
Candida cetoniae cBs 12463
Candida oxycetoniae CBS 10844
Candida verbasci CBS 12699
Candida coleopterorum CBs 14180
Candida corydalis NRRL ¥-27910
Candida morakotiae NBRC 105009
Candida chauliodes NRRL Y-27909
Candida parachauliodis cBs 13928
Candida xiaguanensis CBS 13923
Candida sakaeoensis CBs 12318
Candida bohiensis NRRLY-27737
Candida parablackwellae NYNU 17763
Candida blackwellae cBs 10843
Candida frijolesensis NRRL Y-48060
Candida labiduridarum NRRL Y-27940
Candida neerlandica NRRL Y-27057
Candida pseudoviswanathii 8s 13916
Candida viswanathii cBs 4024
Candida tetrigidarum NRRL Y-48142
Candida kantuleensis cBs 15219
Candida tropicalis ATCC 20615
Candida tropicalis CBS 1920
Candida tropicalis SDBR-CMU677
Candida tropicalis NRRL ¥-12968
Candida tropicalis PUMY038
Candida sanyaensis c8s 12637
Candida sojae NRRL Y-17909
Candida baotianmanensis CBs 13915
Candida yunnanensis NYNU 17948
Candida maltosa NRRLY-17677
Candida albicans NRRL ¥-12983
Candida dubliniensis NRRL Y-17841
Candida buenavistaensis NRRL Y-27734
Candida subhashii c8s 10753
Candida lyxosophila NRRL ¥-17539

Candida membranifaciens cBS 1952
Candida friedrichii cBs 4114
Candida keroseneae CECT 13058
Candida blattariae CBs 9876
Candida buinensis 85 679
Candida diospyri cBS 9769
o311\ Candida jaroonii cBs 10790
(Candida songkhlaensis c8s 10791
Candida tallmaniae cBs 8575
Candida tammaniensis C8s 8504
Candida cerambycidarum cBS 9879
Candida michaelii cBs 9878
Candida gorgasii cBS 9880
Candida lessepsii cBs 9941
Candida vrieseae CBSs 10829
Candida ampbhicis cBs 9877
Candida endomychidarum cs 9881
Candida khao-thaluensis CBs 8535
53/~ - Candida andamanensis CBS 10859
Candida aaseri CBs 1913
Candida pseudoaaseri Bs 11170
Candida conglobata c8s 2018
Candida trypodendroni Bs 8505
hoos1j Candida insectorum NYNU 1672
Candida insectorum c8s 6213
Candida diddensiae cBs 2214

Candida diddensiae CBS 6032

Candida vaughaniae CBs 8583
Candida dendronema 8BS 6270
Candida germanica CBS 4105
Candida kanchanaburiensis CBS 11266
Candida atlantica cBs 5263
Candida spencermartinsiae CBS 10894
Candida atmosphaerica cBS 4547
Candida taylorii CBS 8508
Candida oceani cBs 11857
i Candida sinolaborantium cBs 9940

Candida temnochilae css 9938

6508 Candida argentea CBS 12358
Candida oleophila NRRL Y-2317

56/0.96

80/098

75/0.98

1001 Priceomyces haplophilus c8s 2028

Priceomyces castillae CBS 6053
02

Outgroup




image3.jpeg
64/
90/0.99_]

57/
54/.

Kodamaea ohmeri SDBR-CMU660
Kodamaea ohmeri SDBR-CMU626
Kodamaea ohmeri SDBR-CMU607
Kodamaea ohmeri SDBR-CMU663
Kodamaea ohmeri SDBR-CMU670
Kodamaea ohmeri CBS 5367
98/-|Kodamaea ohmeri Uz193
Kodamaea ohmeri CBS 1038
Kodamaea kakaduensis CBS 8611
99| Kodamaea restingae SDBR-CMU640
Kodamaea restingae SDBR-CMU672
Kodamaea restingae UFMG96-276
Kodamaea restingae CBS 8493
Kodamaea nitidulidarum cBs 8491
Kodamaea nitidulidarum CBS 8492
Kodamaea transpacifica c8s 12823
Kodamaea anthophila CBS 8495
Kodamaea anthophila cBs 8494
Kodamaea leandrae CBS 9735
il[[ Kodamaea jinghongensis CBS 14700

Kodamaea yamadae NYNU 168114
Kodamaea fukazawae CBS 9137
Kodamaea arcana cBs 9883
Kodamaea derodonti CBS 9882
'Kodamaea meredithiae cBS 13899
Kodamaea suecica CBS 5724
Kodamaea plutei CBS 9885
Kodamaea schenbergiae CBS 18628
Kodamaea samutsakhonensis TBRC 16043
Kodamaea fungicola cBS 9138
Kodamaea hsintzibuensis C8s 11427
Kodamaea kaohsiungensis CBS 11435
Kodamaea ovata NYNU 167144
Kodamaea ovata NYNU 1685
Kodamaea neixiangensis CBS 14699

87/

Kodamaea laetipori CBS 9884
'— Kodamaea hongheensis NYNU 17423
Kodamaea sagamina CBS 9140

T Metahyphopichi DMKU-MRY16
— Metahyphopichia laotica C8S 13022

03

Outgroup




image4.jpeg
Meyerozyma caribbica CHAP 103
Meyerozyma caribbica CBS 9966
Meyerozyma caribbica SDBR-CMU644

87/0.95)
77/-=
81/l Meyerozyma caribbica SDBR-CMU676

94/0.96_|| Meyerozyma carpophila CBS 12087

E 'Meyerozyma carpophila CBS 5256

Meyerozyma guilliermondii CBS 2030

Meyerozyma guilliermondii C8S 7369

[ Meyerozyma neustonensis YF111819

IMeyemzyma neustonensis CBS 11061

100/1

Meyerozyma smithsonii CBS 9839
100/1 Meyerozyma athensensis CBS 9840

Meyerozyma amylolytica DSM 27310

] Meyerozyma elateridarum CBS 9842
o Debaryomyces psychrosporus CBS 11845
100/1 Debaryomyces macquariensis CBS 5572 Outgroup

'Debaryomyces vindobonensis CBS 11666
0.03
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59/099.

5/
93/099
81/099_]

Metschnikowia koreensis SDBR-CMUGSS
Metschnikowia koreensis SDBR-CMUSS3
Metschnikowia koreensis SDBR-CMUS1
[Metschnikowia koreensis SDBR-CMU625
[Metschnikowia koreensis SDBR-CMU669
Metschnikowia koreensis SDBR-CMUGSS
Metschnikowia koreensis SDBR-CMU6S7
[Metschnikowia koreensis SDBR-CMU649
[Metschnikowia koreensis SDBR-CMU646.
[Metschnikowia koreensis SDBR-CMU643
[Metschnikowia koreensis SDBR-CMUSS9
Metschnikowia koreensis SDBR-CMUSSS
Metschnikowia koreensis CBs 8854
Metschnikowia koreensis SDBR-CMUSS8
Metschnikowia koreensis SDBR-CMU671
'Metschnikowia koreensis CLIB 1630
Metschnikowia koreensis SDBR-CMU674
'Metschnikowia koreensis SDBR-CMU673
Metschnikowia koreensis NRRL Y-48697
Metschnikowia peoriensis NRRL Y-5942
Metschnikowia peoriensis NRRL Y-5934
Metschnikowia churdharensis CIG-6A
Metschnikowia persici FHL-C
Metschnikowia persici FHL-A
Metschnikowia cibodasensis UICC Y-335
Metschnikowia cibodasensis SDBR-CMUS54
Metschnikowia reukaufii NRRL Y-7112
Metschnikowia vanudenii NRRL Y-17036
Metschnikowia ziziphicola NRRL ¥-48712
'Metschnikowia fructicola NRRL Y-27328
'Metschnikowia andauensis NRRL Y-48695
Metschnikowia pulcherrima NRRL Y-7111
Metschnikowia sinensis CBS 10357
Metschnikowia shanxiensis NRRL Y-48710
Metschnikowia chrysoperlae NRRLY-27615
Metschnikowia rubicola NRRL Y-6064
Metschnikowia picachoensis NRRL ¥-27607
Metschnikowia shishimaru NBRC 115076
Metschnikowia pimensis NRRLY-27619
63/ Metschnikowia noctiluminum NRRLY-27753
1001 Metschnikowia kofuensis NRRL Y-27226

80/099 1§ Metschnikowia viticola C8s 9950

it Metschnikowia colchici c8S 12461
Metschnikowia henanensis NRRL Y-63877
Metschnikowia bicuspidata var. californica B 6010
il ia bic i var. bic i CBS 5575

var. ia NRRL Y-17917

Metschnikowia krissii NRRL Y-5389
Metschnikowia australis NRRL Y-17414
Metschnikowia zobellii NRRL Y-5387
L Metschnikowia gelsemii NRR. Y-48212
Metschnikowia anglica NRRL Y-7298

[——Metschnikowia maroccana CBS 15053

sun L~ Metschnikowia chrysomelidarum cas 904

1

90/0.93.

Metschnikowia rancensis c8s 8174

100/ Metschnikowia similis c8s 9737
s6109_[Metschnikowia similis 85 9738
o i\ Metschnikowia bowlesiae C8S 12940

Metschnikowia lacustris UWOPS 12-619.2
Metschnikowia dekortorum C8s 9063
Metschnikowia colocasiae CBS 9739
Metschnikowia amazonensis UFMG CM-Y6309
Metschnikowia amazonensis UFMG CM-Y6307
Metschnikowia arizonensis UWOPS 99-103.3.1
Metschnikowia hawaiiensis Bs 7432
Metschnikowia hamakuensis UWOPS 04-204.1
Metschnikowia mauinuiana CBS 10060
Metschnikowia kamakouana CBS 10058
Metschnikowia continentalis UFMG96-173
Metschnikowia cerradonensis C8S 10409
Metschnikowia cubensis MUCL 45753
Metschnikowia matae var. matae UFMG-CM-Y391
'Metschnikowia matae var. matae UFMG-CM-Y395
Metschnikowia matae var. maris UFMG-CM-Y397
Metschnikowia lochheadii cBs 8807

1001 \Metschnikowia ah is ATS2.16
Metschnikowia ahupensis ATS2.18

'Metschnikowia lachancei NRRLY-27242
Metschnikowia drakensbergensis CBS 13649
Metschnikowia gruessii NRRL Y-17809
Metschnikowia aberdeeniae CBS 10289
Metschnikowia shivogae CBs 10292
Metschnikowia hibisci CBs 8433
/099 Metschnikowia kunwiensis CBS 9067
Metschnikowia kunwiensis C8s 9679
Metschnikowia lunata CBs 5946
s/ Metschnikowia kenjo NBRC 115071
-|Metschnikowia kenjo NBRC 115072

Metschnikowia seizan NBRC 115080

Metschnikowia seizan NBRC 115074
\—————————Metschnikowia corniflorae c8s 9905

Met €8S 9147

Metschnikowia caudata c8s 13651
Metschnikowia lopburiensis DMKU-RK277

8-
99

3/09 Metschnikowia hawaiiana C8s 9146
9 I_EMerszhnlkowln orientalis NRRL Y-27991

Metschnikowia miensis RIFY10001

1001_— Metschnikowia drosophilae NRRL Y-27458
_INALEMﬂschnlknwln torresii NRRL Y-6699

Metschnikowia laotica NRRL Y-63934
Metschnikowia typographi MR382

Metschnikowia agaves CBS 7744
Clavispora opuntiae NRRL Y-11820
Clavispora lusitaniae NRRLY-11827
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Outgroup




