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Abstract

Diversity of yeast in water and sediment from mangrove forests on the upper coast of the Gulf
of Thailand in east coast (Chantaburi and Trat) and west coast{Phetchaburi and Prachuap Khiri Khan)
were investigated by identified 112 isolated yeast strains on the basis of analysis of the D1/D2 domain
of the large subunit rDNA sequence similarity. From 65 yeast strains which were isolated from water,
61 strains were identified to be 23 described yeast species in 12 genera consisted of Brettanomyces
naardenensis, Candida cf. glabrata, Candida fukuyamaensis, Candida parapsilosis, Candida rugosa,
Candida sanittii, Candida silvae, Candida thaimueangensis, Candida tropicalis, Clavispora lusitaniae,
Hanseniaspora guilliermondii, Kloeckera lindneri, Kluyveromyces siamensis, Kodamaea ohmeri,
Lindnera subsufficiens, Pichia guilliermondii, Pichia kudriavzevii, Pichia occidentalis, Pichia
terricola, Rhodotorula mucilaginosa, Saccharomyces cerevisiae, Torulaspora delbrueckii and
Torulaspora maleeae, two strains were similar to an undescribed species namely Hanseniaspora sp.
ST-464, and two strains were assigned to be two novel species which were named as Candida
suwanaritii sp. nov. and Candida prachuapensis sp. nov. Among 43 strains which were isolated from
sediment, 39 strains were identified to be 14 described species in eight genera, namely Candida
chrysomelidarum, Candida gotoi, Candida pseudolambica, Candida silvae, Candida thaimueangensis,
Candida tropicalis, Debaryomyces hansenii, Debaryomyces nepalensis, Kluyveromyces siamensis,
Kodamaea ohmeri, Lindnera subsufficiens, Metschnikowia koreensis, Pichia kudriavzevii and
Wickerhamomyces sydowiorum, two strains were similar to an undescribed species namely Pichia sp.
1S1-01 and Aureobasidium sp. CECT 11965 (yeast-like fungi). While two strains were found to
represent two novel species which were assigned as Candida siamensis sp. nov. and Candida tratensis
Sp. nov.

The result of investigation revealed that seven yeast species were found in both east and west
coasts of the Gulf of Thailand mangrove forests. The species which were found in water of both east
and west coastal mangrove forests of the Gulf of Thailand was Rhodotorula mucilaginosa whereas
Metschnikowia koreensis was particularly found in sediment. As well as Candida thaimueangensis,
Candida tropicalis, Kluyveromyces siamensis, Kodamaea ohmeri and Pichia kudriavzevii, could be
detected in both water and sediment.

The':iiversity of yeast in water from mangrove forests on the upper coast of the Gulf of
Thailand was compared with the diversity in water from the Andaman sea coastal mangrove forests

including Khao Lumpee-Haad Thaimueang National Park, Phang-Nga Province (Limtong et al., 2008),



and Laem Son National Park, Ranong Province (Am-In and Limtong, 2008; Am-In, 2008). The result
comparison resveled that 17 species in 7 genera were found in water from mangrove forests on coastal
areas, Andaman and Gulf of Thailand seas. They were Candida glabrata, Candida parapsilosis,
Candida rugosa, Candida sanittii sp. nov., Candida silvae, Candida thaimueangensis sp. hov.,
Candida tropicalis, Kloeckera lindneri, Kodamaea ohmeri, Kluyveromyces siamensis sp. nov.,
Lindnera subsufficiences, Pichia caribbica, Pichia guilliermondii, Pichia kluyveri, Pichia occidentalis
Torulaspora maleeae and Rhodotorula mucilaginosa. Ten species in seven genera, Brettanomyces
naardenensis, Candida fukuyamaensis, Candida suwanarit sp. nov., Candida prachuapensis sp. nov.,
Clavispora lusitaniae, Hanseniaspora guilliermondii, Metschnikowia koreensis, Pichia terricola,
Saccharomyces cerevisiae, and Torulaspora delbruecki, were obtained only in water of Gulf of Thailand sea.
The species which were detected only in water from Andaman sea coastal mangrove forests consisted
of 25 species in seven genera, Candida andamanensis sp. nov., Candida berthetii, Candida boidinii,
Candida butyri, Candida conglobata, Candida cf. glabrata, Candida membranifaciens, Candida laemsonensis
sp. nov., Candida picinguabensis, Candida phangngensis sp. nov., Candida pseudolambica, Candida
ranongensis sp. nov., Candida sp. nov. 1, Candida sp. nov. 2, Debaryomyces nepalensis, Galactomyces
geotrichum, Geotrichum siamensis sp. nov., Lodderomyces elongisporus, Pichia fabianii, Pichia galeiformis,
Pichia siamensis, Pichia sporocuriosa, Trichosporon asahii, Trichosporon coremiiforme and T: richosporon

Japonicum.
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2008b

Pichia fabianii + Limtong et al., 2008bb
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Class
Order
Family*
Genus

Farpily®
Genus

e

Phylum: Ascomycota
“Archiascomycetes”
Schizosaccharomycetales Prillinger, Dorfler, Laaser,
Eckerlein & Lehle ex Kurtzman
Schizosaccharomycetceae Beijerinck ex Klocker
Schizosaccharomyces
Taphrinales Gdumann & C.W. Dodge
Taphrina
Lalaria (Anamorph of Taphrina)
Protomycetales Luttrell ex D.Hawksworth & O.E.
Eriksson
Protomycetaceae Gray
Protomyces
?Saitoella (Anamorphic genus)
Pneumocystidaceae O.E. Eriksson
Pneumocystis
Euascomycetes
? Endomyces®® (E. scopularum)
Oosporidium
Hemiascomycetes
Saccharomycetales Kudryavtsev
(synonym Endomycetales Gdumann)
Ascoideaceae J. Schroter
Ascoidea
Cephaloascaceae L.R. Batra
Cephaloascus
Dipodascaceae Engler & E. Gilg
Dipodascus
Galactomyces
? Sporopachydermia
? Stephanoascus

Lipomycetaceae E.K. Novék & Zsolt

Babjevia

Dipodascopsis

Lipomyces

Zygozyma
Metschnikowiaceae T. Kamienski

Clavispora

Metschnikowia
Saccharomycetaceae G. Winter

? Arxiozyma

? Citeromyces

? Cyniclomyces

? Debaryomyces

? Dekkera

? Issatchenkia

Kluyveromyces

? Lodderomyces

? Pachysolen

? Pichia

Saccharomyces

? Saturnispora

Torulaspora

? Williopsis

Zygosaccharomyces
Saccharomycodaceae Kudryavtsev

? Hanseniaspora

? Nadsonia

Saccharomycodes

? Wickerhamia
Saccharomycopsidaceae von Arx & van
der Walt ’

? Wickerhamiella ? Ambrosiozyma
? Yarrowia Saccharomycopsis
? Zygoascus Candidaceae Windisch ex van der Walt
Endomycetaceae J. Schroter Aciculoconidium
? Endomyces® gE decipiens) Arxula
? Helicogonium Blastobotrys
7 Myriogonium Botryozyma
? Phialoascus Candida
? Trichromonascus Geotrichum
Eremotheciaceae Kurtzman Kloeckera
Eremothecium Myxozyma
? Coccidiascus Schizoblastosporion
Sympodiomyces
Trigonopsis

a, 4 o A oy A Y o ' o’:.:l’w a @ o Ay o P
HNELYE) Lﬂi@ﬁ‘ﬁ11']0?]'lfl'lll‘Vl'ﬂQ'Viu'I‘Ifﬂﬁf]ﬁllﬁﬂﬁiﬂlﬁu'J']')\?ﬂ'l‘lﬂ\nlﬂ'lﬁ‘l]ﬂi]'lllun‘ﬂlhlﬂ\i‘ﬂ

* [ ¥ ]
" 1nT09MM NG IUGU Hemiascomycetes waraaiimsdas wunds linsdi

. . . ) , .. W
“ iInToanNM0WAANA Endomyces 11a2 14 Endomycetaceae and31iins sasuunii luinedi

f3: Kurtzman and Fell (1998)
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Class

Teleomorphic genus

Anamorphic genus

1. Urediniomycetes

2. Hymenomycetes

3. Ustilaginomycetes

Rhodosporidium
Leucosporidium
Kondoa
Sporidiobolus
Sakaguchia
Mastigobasidium
Erythrobasidium
Bulleromyces
Cystifilobasidium
Fibulobasidium
Filobasidiella
Holtermannia
Itersonilia

Mrakia
Sirobasidium
Sterigmatosporidium
Tremella
Xanthophyllomyces
Ustilago

Tilletia

Bensingtonia
Kurtzmanomyces
Rhodotorula
Sporobolomyces

Sterigmatomyces

Bullera
Cryptococcus
Fellomyces
Kockovaella
Phaffia
Trichosporon
Tsuchiyaea

Udeniomyces

Malassezia
Pseudozyma
Rhodotorula (in part)
Sympodiomycopsis

Tilletiopsis

131 Nakase (2001)
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< @ -
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188 5.85 268 58 188
— ;I + — Iz

TSt IT82 I1GS1 1GS2
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transcribed spacer) U@ IGS (intergenic spacer)

Nan: Sugita and Nishikawa (2003)
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Primer NL4 (20 pmol) 09 lulnsaas
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q'{

3.3 M3M1H PCR product uSqn3

v

M1 PCR product ‘lﬁq n5 laold QIA quick PCR Purification Kit (QIAGEN, Germany)

Y

muIBNNUTEMANaa Taeidn PB buffer 151103 5 119091531915 PCR product aqly QIA quick

L]
-
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ufI8019ALNOURY UBNNIAVLUNY Candida silvae 102 Candida tropicalis Fanuluadaotniuaz

ATNOUAN

4 =4 & @ ' :‘
2.) 3371 Metschnikowiaceae 2 @) 2 al¥d fe Clavispora lusitaniae FInUmWIE ludl98191h

A %4 L =
Uag Metschnikowia koreensis %QWULQWRiNWJ@UNﬂ:ﬂﬂuﬂu

J A o ~ da Y v :’ Al A
3.) WA Saccharomycetaceae 6 a 9 a1l3d lauidluBadnnummeludioiiai 6 ail5d Ao
Kluyveromyces siamensis, Pichia kudriavzevii, Pichia occidentalis, Pichia terricola, Saccharomyces
I o ' =
cerevisiae, Torulaspora delbrueckii W0 Torulaspora maleeae vaanwumwiz ludetanznouduy 1

4 o 3 Y L] 3 =
a1l3d Ao Kodamaea ohmeri wozBasnwunisludoiniuazaznoudy Ao Lindnera subsufficiens

[} a ) w ' :] A . . L & A o
aIuen 11 ﬁwwugmwumww“lumamam 19 Rhodotorula mucilaginosa matﬂuﬂﬁmiu

E4 ]
Inay Basidiomycota U Urediniomycetes 9UAY Sporidiobolales fio ("1319 8)
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Strain from water

Strain from sedimgnt

Number Number
Species Total
Strain of Strain of
strain strain
Ascomyceteous yeast
Candida
Candida cf. glabrata EA4 1 - - 1
Candida gotoi - - EA31 1 1
Candida fukuyamaensis EE2 1 - - 1
Candida pseudolambica - - EF7, EF8 2 2
Candida rugosa EF1 1 - - 1
Candida sanittii EA22 1 - - 1
Candida silvae EE4 1 EF11 1 2
Candida thaimueangensis ~ EAS 1 - - 1
Candida tropicalis EA28, EA32, EE3, 9 EA33, EA35, 3 12
EES8, EE11, EE12, EA36
EE13, EE14, EE16
Clavispora
Clavispora lusitaniae EA18 1 - - 1
Kloeckera
Kloeckera lindneri EF2 1 - - 1
Kluyveromyces
Kluyveromyces siamensis ~ EAS8, EA9, EA12, 10 - - 10
EA14, EA16, EA17,
EE1, EE5, EE6, EE7
Kodamaea
Kodamaea ohmeri - - EF14 1 1
Lindnera
Lindnera subsufficiens EA21, EF9 2 EF13, EF15, EF16 3 5

.
Metschnikowia

Metschnikowia koreensis

EA30

45
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3197 8 (919)

Strain from water Strain from sediment
Number Naimber
Species Total
Strain of Strain of
strain strain
Pichia
Pichia kudriavzevii EF3 1 - - 1
Pichia occidentalis EF4, EF5 2 - - 2
Pichia terricola EA10, EA23 2 - - 2
Saccharomyces
Saccharomyces cerevisiae EA20 1 - - 1
Torulaspora
Torulaspora delbrueckii EEI1S 1 - - 1
Basidiomyceteous yeast
Rhodotorula mucilaginosa W1, W2, W5, W7, 11 - - 11
Wi1t, W13, W27,
W61, W62, W63,

W64

Total 11 genera 21 species

Al o 1 Al A o 18 a
1.1.2 ﬁﬂ%ﬁ‘lwmmzﬂ Y VltldlliJﬁJﬂﬁ’ﬂﬁ‘}JlfJ

Y

V3 A o q a I'd P
msszyIuiuailidlnaildmsinsasininasives Kurtzman tag Robnett (1998) §a7t
1 = a =Y o v ¢ o o A
a1 1uda fle Tinmsunuiivesiiang le IndluTaam DI/D2 1y 268 rDNA 1031 1 Wedidudiie
=] [ a dat { v o = w ~ = ] {
Wssudsuiuailadnlndifvefige wamsiadumnwoid 3 meius duBadaiFdng @sed 6,
V) ] A o a g v
7 Iﬂﬂ%ﬂmu‘lm’é]galu Janal alrd Tu'lWdy Ascomycota ¥W Hemiascomycetes DUAL Saccharomy-
=y o Ayt O 1 o oA 9 a o L] A A 9
cetales InsBadailFdImi 2 mougiuendvinaznouauinogluied Saccharomycetaceae AlNd
(A0 Pichia terricola 1 ’dTU‘W‘L!ﬁ Qg Saturnispora mendoncae 1 ’s’r‘IEJW‘LJ‘ﬁ qIUDN 1 ’cT'IEJW‘LlﬁVquJﬂ
"lﬂmﬂmaﬂ“lmaﬁ Candidaceae TNAIRUINY Candida sanitii wonnnfiganyiumioufuailsdnss
"lﬂJﬂJﬂ’l‘j’O'ﬁiJ”ll’Ji)‘M’m 2 ﬁwwu‘q v Hanseniaspora sp. ST-464 (1 Pichia sp. 1S1-01 «nwmag“lu"lwau

Ascomycota ‘15‘14 Hemiascomycetes DUAL Saccharomycetales oRi1 Saccharomycodaceae (113 N‘I/I 9)
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~y < [ 4 o o v =y
HualFd iminazailFdnde lidnsesue

Strain  Source for % nucleotide . Closest species

isolation substitution

New species

EAl water 1.31 Candida sanittii RV154(AB332397)
EF17 sediment 1.08 Pichia terricola CBS 261 7T (U76345)
EF10 sediment 5.98 Saturnispora mendoncae CBS 5620" (AY923242)

Undescribed species

EA25 water 0.51 Hanseniaspora sp. ST-464 (DQ404527)

EF6 sediment 0 Pichia sp. IS1-01 (AB247501)
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o

AID0NAZNOUAY 25 AUWUT LAAITLaIDIARIAITIIN 10 LAz 11 Tagdadnimsanyianisose

9
]

o 1 Al dala a o 3 2 8 J T A
$ummiiu 3 nqu fle a¥dRiimseTineuda 45 meviug 95.7 Wlosiud) uasiiuailadlnadios 1
o < ' = v P o d . N ey a
mowug (2.1 wesiud) daudn 1 meiufinilousifindruan (yeast-like fungi) e lifinse3170

Tuana dureobasidium 70 ureobasidium sp. CECT 11965
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@ o 1 v a { ot a @
HAMITATILNNYIININ 47 Moviug vosatFdniinisefuronds § 43 movug
/d d oo 4 @ A '3 @ o 4 d
(96 wesidud) Yaluued Inlivddatad Taesdaswun1didu 10 ana 16 adl5d @15199 12) Taw

14
ag“lu"lwﬁu Ascomycota AU Hemiascomycetes 0UA 1) Saccharomycetales Llag N3 zmﬂagflu 3 2
(Y dy
U
4 S o =} s A [y ' :’

1.) A Saccharomycetaceae 6 @12 8 V¥ laodl 2 adl¥dnnummizludiediah
A . R . .. Al ot s ] a Y 1
A8 Pichia guilliermondii 1o Torulaspora maleeae 4 all¥annumwizludsesnznouay 18un
Debaryomyces hansenii, Debaryomyces nepalensis, Kluyveromyces siamensis g Wickerhamomyces

P :,’ :‘ a 4
sydowiorum Qg 2 dUFannunluivazaznoudy 1Aun Kodamaea ohmeri U Pichia

kudriavzevii

< . I IS A= TR DL
2.) 39#1 Candidaceae 2 970 5 dUFd Ao Uﬁﬁiuﬂf}a Brettanomyces W0g Candida
1 é o v :’
Taun Brettanomyces naardenensis W0¢ Candida parapsilosis BANURW1E UA10619%1 Candida
é e ] @
chrysomelidarum Fawumwiz lude190noURY 1AL Candida thaimueangensis Wa¢ Candida

4 & o a
tropicalis BIWUN Ihazagnouday

A dA

4 &
3) WA Saccharomycodaceae 1 a1/¥d Ao Hanseniaspora guilliermondii Fauon'la

v
1NH2981911

= 4

o =} 24
4.) 29f Metschnikowiaceae 1 @13 Ao Metschnikowia koreensis FIWLRWIE 11

AZNOUAY

o el A o o4 @ i oy o o g o LY
MeWugnae 4 meRugsany ludredaihvasuuniudadlulndy
v
a v w .. A o 1 . .
Basidiomycota ¥4 Urediniomycetes 1A Sporidiobolales 1 a1/¥d 18un Rhodotorula mucilaginosa

(M15°199 12)
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Strain from water

Strain from sedinent

Species Number ~ o  Number Total
Strain TN UY
of strain of strain
Ascomyceteous yeast
Brettanomyces
Brettanomyces naardenensis WB16, WB18 2 - - 2
Candida
Candida chrysomelidarum - - WB42 1 1
Candida parapsilosis WALI, WAI2 2 - - 2
Candida thaimueangensis WB9 1 WB22, 3 4
WB30, WB33
Candida tropicalis WAI10, WBI1, 6 WAS, WB20, 6 12
WB3, WB4, WB25, WB26,
WBg, WB11 WB31, WB34
Debaryomyces
Debaryomyces hansenii - - WA6 1 1
Debaryomyces nepalensis - - WA7 1 1
Hanseniaspora
Hanseniaspora guilliermondii ~ WB13 1 - - 1
Kluyveromyces
Kluyveromyces siamensis - - WA3, WA4, 7 7
WA9, WB24,
WB28, WB29,
WB32
Kodamaea
Kodamaea ohmeri WBI9 1 WB38 1 2
Metschnikowia
Metschnikowia koreensis - - WB36, WB41 2 2
Pichia ™ )
Pichia guilliermondii WAI1, WB6, 4 - - 4

WB10, WB43
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M195197 12 (10)

Strain from water Strain from sediment
Number .. Number
Species Total
Strain of Strain of
strain strain
Pichia kudriavzevii WBI12 1 WB35 1 2
Torulaspora
Torulaspora maleeae - - WB17 1 1
Wickerhamomyces
Wickerhamomyces sydowiorum - - WB37 1 1
Basidiomyceteous yeast
Rhodotorula mucilaginosa WB2, WB7 2 - - 2

Total 10 genera 16 species

~ o

1 D Pl ey a
1.2.2 dlyd ez allFdnds luiinsosue
@ o a L4 '
Nﬁﬂﬁilﬂ‘i]’ltluﬂIﬂﬂﬁl%ﬂ'IiW%'liiuW')ﬂLﬂmWWﬂﬁ Kurtzman 146 Robnett (1998) WuN
(O o 1A Y4 = ) 1 @ z
WubadalSd lnidios 1 aeiug @i 10) Tagdaswuneg Iy Ascomycota 4714
[V 4 ~ A A [y
Hemiascomycetes ®UA1 Saccharomycetales 297 Candidaceae w“lné'mmﬁqﬂnn Candida lodderae
(=] Al da o [P=) a Y4 ~ [~ P Y A o
uazwuInduaildnda lulinisefine 1 mewus @sedi 1) Taoilunfindredadluana
4o o . g
Aureobasidium A® Aureobasidium sp. CECT 11965 @4 %ﬂ@g"lu"lwau Basidiomycota ¥
Dothideomycetes WA Dothioraceae (7115199 13)
4’ ~ et 9 ' a ) Y] ' Ao o [~
139N 13 fJ’cmmwﬂ'lmnﬂﬂwwmuumm%wmmaumﬂmmmﬂmmauuum%ﬂmuumﬂu

at3d Induaz il dnse lsifinso sy

Strain  Source for % nucleotide Closest species

isolation substitution

New species

WBIS water 1.58 Candida lodderae CBS 1924" (U45755)

K
Undescribed species

WB27  sediment 0 Aureobasidium sp. CECT 11965 (AY167611)




&
56

£ ' v Y
nnmsasuunBadimua 112 meiug dusnnndedihuasasneuduldihi
g v a Iy o By s ' 1 @
Lﬂ‘lJ%'lﬂ‘lJ']"]f’lmeuUﬁl'Jﬂl"]f']UF‘]QG‘I&'ﬂui’)ﬂﬂlmx‘lﬂﬂdﬂﬂg’luﬂﬂ‘ﬂﬂ\if‘)'l’J"l‘VIEJWU’J'] 105 mawuﬁ:(%.s
¢d & o gdo 4 o ddda a v e T
Lﬂ@il“ﬂuﬁﬂlﬂﬁﬂﬁﬁ'ﬂu'liJ'lﬁﬂ'H'WN‘ﬁiJﬂ) Lﬂuﬂﬁﬁ'ﬂllﬂ"ﬁ'ﬂﬁ’ﬂ’lﬂuﬂﬂ 15 ana 30 aUFe Iﬂﬂﬂ’dﬂ'ﬂW‘U
14
0 At o ' .
mwizluhiioa fla 16 atlaed 1dun Brettanomyces naardenensis, Candida cf. glabr8ta, Candida
Jukuyamaensis, Candida parapsilosis, Candida rugosa, Candida sanittii, Clavispora lusitaniae,
Hanseniaspora guilliermondii, Kloeckera lindneri, Saccharomyces cerevisiae, Pichia guilliermondii,
Pichia occidentalis, Pichia terricola, Torulaspora delbrueckii, Torulaspora maleeae 1402 Rhodotorula
At Ja a Y :‘ ‘a AL Y
mucilaginosa TuvaigNvaannummizlunznouduldinl 4 ana 7 s34 18un Candida
chrysomelidarum, Candida gotoi, Candida pseudolambica, Debaryomyces hansenii, Debaryomyces
1 ~ o/t rg :l
nepalensis, Metschnikowia koreensis W& Wickerhamomyces sydowiorum §Uge anwunalutiume
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Ascomycetous yeast

Brettanomyces
Brettanomyces naardenensis - - - + - -
Candida
Candida andamanensis sp. nov.’ - - - - + -
Candida berthetii - - - - + -
Candida boidinii - - - - + -
Candida butyri - - - - + -
Candida conglobata - - - - - +
Candida glabrata + - - - + -
Candida cf. glabrata - - - - - +
Candida membranifaciens . - - - - + -
Candida fukuyamaensis - + - - - -

. N €
Candida laemsonensis sp. nov. - - - - +
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Candida parapsilosis - + . - + — +

Candida picinguabensis - - - - + +

Candida phangngensis sp. nov." - - - - + +

Candida prachuapensis sp. nov.* - - - + - -

Candida pseudolambica - - - - + -

Candida ranongensis sp. nov." - - - - + -

Candida rugosa + - - - + -

Candida sanittii sp. nov.’ + - - - + -

Candida silvae - + - - + -

Candida suwanarit sp. nov. + - - - - -

Candida thaimueangensis sp. nov." + - - + + +

Candida tropicalis + + + + + +

Candida sp. nov. 1' - - - - + -

Candida sp. nov. 2" - - - - + -
Clavispora

Clavispora lusitaniae + - - - - -
Debaryomyces

Debaryomyces nepalensis - - - - + -
Galactomyces

Galactomyces geotrichum - - - - + -
Geotrichum

Geotrichum siamensis sp. nov.’ - - - - - +
Hanseniaspora

Hanseniaspora guilliermondii - - - + - -
Kloeckera

Kloeckera lindneri + - - - + -
Kodamaea

K
- - - + + -

Kodamaea ohmeri

Kluyveromyces



72

817 Inemouyy®

: . UMY
Ay o s [
ataed HanzSuson Hanguan

o ) = b & c
719 IUNYI INYIYI ﬂi$%3“ﬂ .I3TUDYT 2.WIN

Kluyveromyces siamensis Sp. nov.” + + - - + -
Lindnera

Lindnera subsufficiences + - - - + -

Lindnera mrakii - - - - + -
Lodderomyces

Lodderomyces elongisporus - - - - - +
Metschnikowia

Metschnikowia koreensis + - - - - -
Pichia

Pichia burtonii - - - - + -

Pichia caribbica - - - - + +

Pichia fabianii . - - - - - +

Pichia galeiformis - - - - + -

Pichia guilliermondii - - + + - +

Pichia kluyveri - + - - + -

Pichia kudriavzevii + . - + - -

Pichia occidentalis - + - - + -

Pichia siamensis - - - - + -

Pichia sporocuriosa - - - - + -

Pichia terricola + - - - - -
Saccharomyces

Saccharomyces cerevisiae + - - - - -
Torulaspora

Torulaspora delbrueckii + - - - - -

Torulaspora maleeae - - - + + -
Trichosporon

Trichosporon asahii - - - - + -

Trichosporon coremiiforme - - - - + -

Trichosporon japonicum - - - - +
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~ ] - v

sp- CECT 11965 unziluBada$d lmi 2 a1 2 e fo Candida rratensis sp. nov. U9 Candida
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subsufficiences W% Pichia kudriavzevii
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