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wug Anues.3 wefifuduesdasinnsdnen  dniflu ascomycetous yeast 96 @aug Aruuniu
15 ana 36 allTd uax basidiomycetous yeast 32 @uiug wunilu 6 ana 15 aTTE (mnsnedt 1) dwu

uaiBunresnsdnsuuniadatiidianudauanalumsemani 3

<l P ° P Y a v ' a
AN 1 FIUTALATATUIULBIRAN nLLﬂQﬂWU’LUUTLQm'ﬁqHﬁQ Lm::ﬂﬂ'n’mLﬂuiutqum’lul,m\i’mmmm

. v =
‘IJHﬂN-MHLﬂ’]ZV]:Lﬂ'LL‘I A, UATATETTNIND

Species Strains Amount

Ascomycetous yeast

Brettanomyces naardenensis ST-1153, ST-1179, ST-1297 3
Candida chrysomelidarum ST-1084 - 1
Candida etchellsii ST-1345 1
Candida fermentati ST-1071 1
Candida fermenticarens ST-1081 1
Candida glabrata ST-1111 1
Candida cf. glabrata ST-1050, ST-1051, ST-1052 3
Candida jaroonii ST-1236 1
Candida natalensis ST-1107 1
Candida parapsilosis ST-1056, ST-1057, ST-1099, ST-1106, ST-1177, 13

ST-1204, ST-1235, ST-1237, ST-1321, ST-1322,
ST-1331, ST-15619, ST-1527

Candida pararugosa ST-1346 1
Candida pseudointermedia ST-1109, ST-1110 2
Candida rugosa ST-1298 1
Candida sake ST-1086 1
Candida sp. ST-387 ST-1067, ST-1068 ' 2
Candida tartarivorans ST-1089 1



P .
A1 1 (AD)

Species Strains Amount
Candida thaimueangensis ST-1139, §T-1140, ST-1157, ST-1210, ST-1319 5
Candida tropicalis ST-1055, ST-1065, ST-1146, ST-1160, ST-1161, 14
. ST-1293, ST-1296, ST-1330, ST-1333, ST-1337,
ST-1342, ST-1344, ST-1351, ST-1525
Clavispora filsitaniae ST-1151 1
Debaryomyces hansenii ST-1069 1
Debaryomyces nepalensis ST-1142 1
Debaryomyces sp. NRRL Y-7804 ST-1259 1
Debaryomyces vanrijiae var. yarrowii ST-1148 1
Hanseniaspgra sp. YS DN19 ST-1074 1
Issatchenkia orientalis ST-1063, ST-1075, ST-1096, ST-1144, ST-1174, 8
ST-1199, ST-1201, ST-1241
Kluyveromyces siamensis ST-1066, ST-1145, ST-1152, ST-1206, ST-1209 5
Kodamaea ohmeri ST-1049, ST-1058, ST-1149, ST-1258, ST-1295, 8
ST-1308, ST-1318, ST-1532
Metschnikowia koreensis ST-1047 1
Pichia anomala ST-1200, ST-1338 2
Pichia burtonii ST-1203 1
Pichia caribbica ST-1045, ST-1087, ST-1088, ST-1315, ST-1326 5
Saccharomyces humaticus ST-1070 1
Starmerella meliponinorum ST-1059, ST-1060, ST-1061 3
Stephanoascus smithiae ST-1072 1
Torulaspora delbrueckii ST-1173 1
Williopsis saturnus var. mrakii ST-1162 1
593 15 @A, 36 ALTH 96
Basidiomycetous yeast
Aureobasidium pullulans ST-1053, ST-1092, ST-1093, ST-1098, ST-1176, 9
ST-1265, ST-1289, ST-1324, ST-1339
Cryptococcus liquefaciens ST-1332 1
Cryptococcus sp. BI195 ST-1256 1
Cryptococcus sp. CBS 10181 ST-1097 1
Rhodosporidium diobovatum ST-1172 1
Rhodosporidium paludigenum ST-1083, ST-1202, ST-1205, ST-1253, ST-1281 5
Rhodosporidium toruloides ST-1312 1
Rhodotorula minuta ST-1175 1
ST-1168, ST-1170, ST-1313, ST-1327, ST-1521, 6

Rhodotorula mucilaginosa

ST-1529

14



< )
ANFHN 1 (M)

Species Strains Amount
Rhodotorula slooffiae ST-1517 1
Sporobolomyces blumeae ST-1147 1
Sporobolomyces carnicolor . ST-1526 1
Trichosporon asahii ST-1143 1
Trichosporo;% faecale ST-1314 1
Trichosporon inkin ST-1085 1
594 6 AnA, 15 /LT 32

faspganudafidauanlddaulunndnidu ascomycetous yeasts @na Candida Falaeninfansnsony

1vinl Sredasfnwuriesfe Candida tropicalis (14 @1&ug) uas Candida parapsilosis (13 a1eWug) Has

fiwusessanAe Aureobasidium pullulans Fadlufias@en (olack yeast) lalatifiuanlilutasusnasfidaiu

3
i

4 4!’ P a ° al o 6% < <l el
gy wazidleflonganduaniAuuiudiden-min uenanidanudas@und (red yeast) TuiuBiasinuianely
i Sasduafinulunsfnumassildnegluana Rhodotolura usz Sporobolomyces nti Sporobolomyces
(ufiasflungu Basidiomycetous yeasts il metabolism Iatendusenfianuazinduiud i luReieguuun
o U oA & X , ¥ P % & ¥ X ¥ - o ea
fuiufafanaiiennazadluguuanirlagnsilulinnadlivieeaiunaanihiuiasissiendasiaguy

Tuldvdelunghfieguinnduidasluguuania

822 adFdlmai (new species) Hauau 21 aneivg (14%) gnéruuniduatifdlui fesand
dduandlelndluriions D1/D2 189 265 IONA AneanaDidiladiAusiigauinndt 1% nanuefses
Kurtzman Uz Robnett (1998) 41uuniilu ascomycetous yeast all3dluai 10 alldd (13 aruiug) Inudnag)
luana Candida 8 43, Galactomyces 1 aDdd uaz Metschnikowia 1 aldd uazdndtuunidu
basidiomycetous yeast allddlud 7 aUdd (8 anuug) laudnegluana Aureobasidium 1 a4
,Cryptococcus 2 al3d, Moniliella 2 aD134, Pseudozyma 1 al3d uaz Rhodotorula 1 ﬂﬂ"ﬁz‘f(m?w‘ﬁ' 2)
dmiumaasiantaanisinduniafatddmilnoer AumsuBeuisudsuiianalendfiviion D102
uanelumIeEaNT 4 AnmsAns A NdRRuEI TR sIeadasfaTiFdlmilungy ascomycetous
LAz basidiomycetous yeasts finu wuifiadalidlmiinuinazwuatiidas 1 arawug uaz wiszanuriugdl

Aumiuugeddannmsindiuaneufindidns Awuaasluning 1 uay 2



0.02

72 | Candida sp. ST-633 AB428757

100} candida sp. ST-634 AB428758

Candida sp. ST-635 AB428759

Candida sp. ST-358 DQ404510

Pichia pakazawae var. akitaensis DQ409148
Candida sp. TrB1-1 AY562397

Candida tenuis U45760

ST-1260

99

o
NINN 1.

100 - ST-1091
100 72 ST-1341
ST-1323
. 100 Candida naransilngic V1IAR7HR4
82'ST-1171
59  Candida anneliseae FJ196738
. 98 |~ Candida maxii AY242253
—— Candida bribrorum AY242260
100 b——sT-1073
Candida vanderwaltii U62313
100 | [Candida azyma U62312
100 — ST-1257
94 — Candida sorbophila U45852
Candida sp. AS2.3479
92 Candida cf. sorbophila AF313356
97 m—’;T-1077
g7 ST-1076
9,3_[— Galactomyces sp. ST-36 DQ400370
] Galactomyces geotrichum U40118
100 L—g7-1141
62 Candida hawaiiana AF514293
Metschnikowia agaveae U84243
62 Metschnikowia so. ST-233 DQ404481
100 {:— ST-1159
99 100 [— Candida asparagi AY450920
71 Candida musae U44814
93 ST-1169
Candida homilentoma U45716
I Candida sp. ST-224 DQ404479
50 91 Candida silvanorum U71068
100 ST7-1078
Saccharomyces cerevisiae U44806
Neighbour-joining phylogram based on the D1/D2 divergent domains of the large subunit

rDNA sequence of 2 new species of ascomycetous yeast found in Khanom-Mu Ko Thalae Tai

National Park and its closest relatives. The percentage bootstrap values were obtained from

1000 iterations. Bar, 20% sequence divergence.



Cryptococcus sp. CBS 8363 (AF444699)

Cryptococcus nemorosus (AF472625)
ST-1079

100

97 Papiliotrema bandonii (AF416642)
[

Cryptococcus sp. HB1042 (AJ510145)
99t Cryptococcus aff. victoriae (AF406897)
ST-1044 '
Kabatiella microsticta (FJ150940)
—Dothichiza pithyophila (FJ150969)
Aureob::isidium pullulans (FM212450)

N %8 Aureobasidium sp. YS67 (AM236013)

Selenophoma mahoniae (FJ150943)

-ST-1182

Moesziomyces bullatus (DQ875365)

98 Ipseudozyma sp. JCC207 (DQ178644)
ST-1336

ST-1334
99 91 IRhodotoru/a mucilaginosa (AF189959)

l'ST-1 167
95 ST-1082

Trichosporonoides fonsecae (DQ400366)
— 90 -

98 Moniliella suaveolens var. nigra (AF335524)
ST-1158

Moniliella acetoabutans (EU252153)

Trichosporonoides spathulata (AF335526)

Ustilago hordei (U00973)
0.1

n'l'wﬁ 2. Neighbour-joining phylogram based on the D1/D2 divergent domains of the large subunit
rDNA sequence of 2 new species of basidiomycetous yeast found in Khanom-Mu Ko Thalae

Tai National Park and its closest relatives. The percentage bootstrap values were obtained

from 1000 iterations. Bar, 20% sequence divergence.
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< o o o i P a v . a
A9 2 anauazawantasdasalddlmifinuluidoneei uazt maauluagnewiang

BN INNUALH 3. UATATITININT

Species

Closest species

Strain

Amount

Ascomycetous yeast
Candida sp. nov.
Candida sp. nov.
Candida sp. nov.
Candida sp. nov.
Candida sp. nov.
Candida sp. nov.
Candida sp. nov.
Candida sp. nov.
Galactomyces sp. nov.
Metschnikowia sp. nov.
5% 3 ana, 10 AT
Basidiomycetous yeast
Aureobasidium sp. nov.
Cryptococcus sp. nov.
Cryptococcus sp. nov.
Moniliella sp. nov.
Moniliella sp. nov.
Pseudozyma sp. nov.
Rhodotorula sp. nov.

593 5 #nA, 7 AUTA

Candida bribrorum
Candida cf. sorbophila
Candida silvanorum
Candida sp. TrB1-1
Candida fructus

Candida parapsilosis
Candida azyma

Candida sp. ST-635
Galactomyces geotrichum

Metschnikowia sp. ST-233

Aureobasidium sp. YS67
Cryptococcus aff. victoriae
Cryptococcus sp. CBS 8363

Moniliella fonsecae

Moniliella suaveolens var. nigra

Pseudozyma sp. JCC207

Rhodotorula mucilaginosa

ST-1073

ST-1076, ST-1077

ST-1078

ST-1 0?1

ST-1169

ST-1171, ST-1323, ST-1341
ST-1267

ST-1260

ST-1141

ST-1159

ST-1182
ST-1044

ST-1079

ST-1082

ST-1158

ST-1334, ST-1336
ST-1167

13

8.2.3 farliaiunsndasiuunld (Unknown species) fias ldanunsnsypidasuunallidues

163 1 anewug Aa ST-1062 (0.7%) WasanfiafuilanalensieanasiufindAuaiies 5 Tapalalngd

- ° o - o o a A , e a A a
'ﬁ\’ﬂ'\“q?ﬂqfluuﬂlu?:ﬂuaﬂ'ﬂmmﬂﬂq?ﬁﬂwqﬂﬂﬂmxﬂu’] IWHLAIN LTU ﬂﬂﬁm:ﬂﬁdﬁMﬂ’m’m%ﬂ QATTINUN

- ol al o v TV a :’/ = o ) d" v
TUAN LLﬂ:ﬁl.‘Lﬁ“EIULﬂﬂUﬂUﬂWﬂWHﬁﬂ’]\‘]’ﬂd muvmmmm?ﬁnmﬂnwm:maimma‘luﬂuﬂuj 23p13]
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8.3 nistiusuatlTdlna

v ]
o

Tunnsinmafeilldfadendadaroiuglundiuau 2 anawug Fednegludrla Monilela
leeaanidu Black yeast defimemuatidlmiluanatinfsqaineiied) a.a. 1984 Tneflasfaneiug ST-1082
uaz ST-1158 fansutanalendTidions DI/D2 Areananeiudiiindifeite Moniliella fonsecae uas
Moniliella suaveolens var. nigra 36 uae 20 Sapdle ndanadndu TaenianAnmndnmaizsine s un
ANHUTANNANRAUENIITTBMUINNG (Phylogenetic analysis), ﬁnwmzmaﬁmiﬁmwmLm:mmwm iie

< o ' o 1 -
tududuiuaneiugivdaia

<

AINNsANENIANNANRUEINATRUNNINLIY ST-1082 uax ST-1158 HAumiveguuany

3 "mmn’m‘.ﬁmﬁu Moniliella cluster {at ST-1082 HATumauuaNEImUINTINATIU M. fonseca WAy ST-
1158 fanumiuuansdimunisindiu Moniliefla suaveolens var. nigra uAatnelsinin ST-1082 uaz ST-
1158 fauduiusiuiosunniiasniiasudiaile Insuansnaiunnnng 10 % awinlRumisuans
Fannnsugneananivethedaau (Ml 3) uenaninsusdnunemeduig e uaraiinanes

3
Sasiia 2 aefuguanstiuetndaay fuanslunised 3



|0'2|

Moniliella (Trichosporonoides) oedocephalis AF335521

62

63

84

61

m‘wﬁ 3. Neighbour-joining phylogram based on the D1/D2 divergent domains of the large subunit

Moniliella (Trichosporonoides) nigrescens EF137917

99
Moniliella mellis EU545185
Moniliella (Trichosporonoides) madida AF335522
98 | Moniliella (Trichosporonoides) megachiliensis AB304086
r *

Moniliella fonsecae DQ400366

L
Moniliella fonsecae AM947064
ST-1082
Moniliella suaveolens var. suaveolens AF335520
Moniliella suaveolens var. nigra AF335524

ST-1158

Malassezia nana AB105861

rDNA sequence of 2 new species of Moniliella strains ST-1082 and ST-1158 and its closest

relatives. The percentage bootstrap values were obtained from 1000 iterations. Bar, 20%

sequence divergence.

100 rl: Moniliella pollinis AF335525

L Moniliella (Trichosporonoides) spathulata AF335526

20



o 'Y a a I'd
AN99N 3 LLﬂmﬂnHm:V]Nﬁmﬁﬁuﬂﬂﬂ’l ﬂ??QWﬂqLLﬂ:%QLﬂﬁ%BQEWW ST-1082 uar ST-1058

ANWUE

ST-1082

ST-1158

mm’%ty'lu 2% glucose-yeast extract-
peptone-broth uasaNtinf 25°C iRuaan

37U

waaRgUsT 819 safudy
& umnmdauLy multilateral

budding, H21A 2.5-5.5 x 2.5-6

pm

o=l 3 < 1
L‘E'Z‘IGNE‘U‘J‘WQT 819 WANVUaLLLY

multilateral H2U1A 2 —4.5 x 2.5-8

Hm

n191a3ty 14 Growth in 2% glucose-yeast
extract-peptone-agar VAIANLNA 25°C

Wunan 1 1heu

Talaidddenen Sudulawioy

saulnladl

talaifddaadiu-nn Tdulaniy

soulalafl

- P a4 4
NITIRTTY LU UL DU TIRENLTDNNAZDL

assimilation

p" ~ .
Adulaasunivaeannana

L4

P - Y
AdulaaTyanisitunaan

N[

nsaFadulouriuasiduledfenu corn
. Y
meal agar uadNUuIad 25°C iunan

5144

Ansaiadulewiuasidule

=
tNEN

AnsaFadulowiuasidulaieo

NsAUNLE

TinunsRuiguuuendeina
wAnunmsRuRuguu lianAuina

Taannaing clamydospore

Tdwunsduiuguuuenduma usl
wunsdunuguuuldandanalag

N19A59 clamydospore

ANATRNT TN U

annsominunaanglaals

axnsouinumnanglaaly

Ama T lun sl unasAnfueuTiin

AN

Glucose + +
Erythritol + +
D-Saccharose - +
L-Sorbose - + (week)
D-Sorbitol - +

Maltose - +
Cellobiose - + (week)
Trehalose - -

Lactose - -
Melibiose - -
Raffinose - + (week)
Melezitose - -
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d .
A9 3 (AD)

ANWUL

ST-1082

ST-1058

ANaINTa UM I MasANfueuTiin

FinNe7] (sin)

AMNATNTalNN Tl WA

AFUBUTTARI )

ANaNsa lun s ldunaa

ANFLAUTHAFNN

D-Xylose

+ (week)

L-Arabinose

+ (week)

L-Rhamnose

D-Ribose

+ (week)

Palatinose

+-

Glycerol

Galactitof®

D-Mannitol

+
+
+

[J-Methyl-D-glucoside

2-Ketogluconic acid

DL-Lactic acid

Levulinic acid

N-Aceylyglucosamine

Glucosamine

Sodium Glucuronate

Potassium Gluconate

Inositol

ANATNr luns LA lulngiau

Potassium nitrate

Sodium nitrite

Ethylamine

L-Lysine

Cadaverine

= R P
nagiasry luamsA bR m

NsRTUUaMITALsENausng 50%

glucose

NFAILUUUEMNALTENa UL 60%

glucose

N9 tyuReusitsenaudiag 10% NaCl

mRsyuuesAdsznausing 15% NacCl

22




< ]
15199 3 (M)

ANWUL ST-1082 ST-1058
N176519N$AANN glucose - -
N1INUGR 0.01% cycloheximide
Ufjfi3ensia Diazonium blue B color ' + +
nsaFaeula urease + +

Q-9 Q-9

Major ubiquinone
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9. agluaziagTnl

RINMTANHIANHUAINUATHTBNERFIAGNE MR TIIMATUEN - Wjinenzialsl Samds
uATABIINTT As0sumEafnfetaimsa thnser aznewdu awemza wijmza Wesh
Uenna sentdl WY uasaslily Widnumeimaauasihuauld 150 aeiug Saiuinulaanisu
uisfignimpi-soasiraifen Tnefasuasdeyaresdadvaniigneaumaiiven fnmafuinuaiug
A e, SadivanigninndasuunlaserdunismnadiianlandiFions D1/D2 194 265 rONA Az

U

wudndasl 150 aneiug apsuunilualTdRianuda (known species) 128 antwug (85.3 Wasidusivastias

9

fvnsine) Inadndruunitlu ascomycetous yeast 96 @aneiig Auunilu 15 ana 36 all3d famvae
n 32 anuwug Ardnuuniilu basidiomycetous yeast 6 ana 15 a7 nelumsnsnafeinufasanaiug
sl 21 e (14 Wefdumesdasfivnnisdnun) s1uuniddu ascomycetous yeast alddluai 10 aflid
(13 aneving) tnedmetflu ana Candida 8 all3d, Galactomyces 1 #1184 uaz Metschnikowia 1 4034 uaz
Faauunilu basidiomycetous yeast aTiddlval 7 all3d (8 aneviug) nudnetluans Aureobasidium 1 all
34, Cryptococcus 2 atl3d, Moniliella 2 &113d, Pseudozyma 1 @134 uaz Rhodotorula 1 atldd el
nsAnnBlTnsAnsdnensresdadadfdlmimunasfeynadsuwuudady. elsznaudunisinmm
dnnzdugnine @fmeuarduell aynndsnuell waznslinnziaNdNiENITRaNg e
afiny sete  uaviaweufasalidlud 2 afdd Ao Monilielia  khanomensis uar Monilielia

nakhonsithummaratensis dufiasalddluafivae agrsuinamsdnsiiuFnietuduatiddlus

Safatiddizanudafiuanldanmetreiiinhudnumeids ushmoeuluangerusiand
WIATUBN-MYIMENZIA 16 SIUTAUATATESINIT mu'l,unﬁmﬁﬂLLuﬂﬂq:lquNCand/da lesannanusomy 1
AN lUUNAIBTTN T AR Sasfnuteslunsdnuiafiiae candida tropicalis (14 @11 ug) C.
parapsilosis (13 AMaWWE) uas Aureobasidium pullulans (9 A18WUS) Faganadaufiiaiisoaindad
donluifitenannfethai Avliisae Wi widenlsf uazgnlifasiiutluirlu meeuseslszmalng
Jnanuunatflu genus Candida (NGN19A, 2549; aNAM, 2551 WAx Limtong et al., 2008) atlddAnuten Ao
Candida parapsilosis (4 A8WS), Aureobasidium pullulans (4 @14Wug), Candida cf. glabrata (3 a1t
W) Wax Issatchenkia orientalis (3 ANEWE) wasrioumtiisisnsaudasatfdiinuiusunl ey
aavdsznpdlng 18un Candida thaimueangensis sp.nov. (Limtong et al., 2007); Candida phangngensis
sp. nov. (Limtong et al., 2008) wax Kiuyveromyces siamensis (Am-In et al., 2008) mnmﬁ‘ﬁﬂwﬂﬂ%\?ﬁ

o

aunsofugulddnarusonudadlaluseteluBnnaassu uasnziauaziaifadalidlunddnanuau

d‘ I 4 -~
anfiendvagluuasssuifvesing



9. agUn1sANiunu (ANTIAN-GUINAN 2551)

whunagnisaniiuauy

HAaN1ITALEUNNS

UNELUR

I8 o

1. ffafifusnA BIOTEC Culture

'
a

. ST
Collection iIWN2UBENNUAE 150

isolates

P o -

1. H8afifusne#i BIOTEC Culture

Collection \RNAU 150 AL

Whiluanatiuunei

Avunly

2. {nnsdndnuuntiasmAauents

37U 100 AEWUE

g o

e e a s
2. SaanuundasmAnuantsl Smau
150 anewug IneAinamnanduiiend

TalnANL3ns D1/D2 Uy 26S rDNA

a P ' 3
WudimanaAnmua 1y

3. woilasanewugudatiheies

5 @1uWug e

3. wuiadanoiuglu 21 aneviug 39
TAnduduallddlududn 2 ane
Wug (18nansuuL 4) doufivdedn 19
aneniug agjsTudnensAneniug
atlddlud

s afin e 14

4. Apvingnudeyaannuuiniuin
fioya (Data sheet) Tuguuuu Excel
file (WLUWFDNALITIENNUAINTN

3/ o o\
WU UATTIENURULANYT)

4. figmdayaannuuiniuiindaya
(Data sheet) Tugiuuu Excel file
(wuuwFanriusieanuaninaui

wazseuatiuanysod)

Wuldmudhvaned

Auunly

5. AANTUNAHLHUNS
dszmduiusgansnsniruatinaies 2
Bas (LuumFanusenuAN
Frauthesadt 1 uavsee ey

anyaod)

o &

5. Junpnumsunsseaduiigg

ANENI0UTY 2 389 (wuuwFanriu
S

$1eE9UANNAIIENATIN 1 uAY

PeuRTUaNYTd)

Wuldmativauned

nuua s

6. AANTLNANNITINIG (manuscript)
H’ < ala -
PFFUNARNNIUINTA TR R
U 1 5389 (WurnFeuriu

PeuRtiuaNysod)

6. JUNAMNITINTG (manuscript) A
=  a -

LFFRINARNWININTANTUNN T

71U 1 (Fa9 (WuuNnSaniu

PeuiuaNysd)

dhildmuihusned

Auualy

«l ° o
7. fimadauenaudaslunng

Uszgudsinis BRT 1 AR

7. finaauenandsuuuy
Taweflunsszgaitinig BRT
AT 12 1Hladufl 10-13 AA1AN 2551

Trausulanawsnardn a. qaugsnil

Whldmuaihuaned

Avualy

a ~ g

poye 3 =
8. Ianaqaunsannuluuiiansias

LR |

ANENUUMITIFIUEN- NNz |5

FINTAUATATETTHINT

8. fidoyaiiasfauin 150 anuwug 7

wuluFnningnanuiie T Aruen-

wyimenzia 1 SmdnuasATassNaT

Whslusnud e

Avualy
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AFNMARUINT 1 TayanasiatiainluiFnugneuuiiaTweNIinIzn e 16

A AWMLY gl WeT  ANLAN swadlasfuens
Fnaging Cc) (%)
13N.W. 50  1N1zdauan : 325 8.0 2.8 ST-1161
130050 Uhssiaulnaaseaues 30 7.5 2.8 ST-1162
13NN 50 €79AN tNITWAY 29 8.0 3.0 ST-1167, ST-1168, ST-1169,
ST-1170
13NN. 50 8719980 INTUAY 30 8.0 3.0 ST-1171, ST-1172
13NN 50  wiunzdngu 31 8.0 2.9c ST-1173, ST-1174, ST-1175
13n.%. 50  @sudanizings 33 8.0 3.0 ST-1176, ST-1177, ST-1179
13NN.50  uvaniaing inzuay 30 8.0 3.0 ST-1182
14 n.W. 50 ﬂfmmﬂuﬁﬁﬂmmwmumu@u 31 7.5 2.4 ST-1199, ST-1200, ST-1209
14NN 50 879U 31 75 2.8 ST-1201, ST-1202,
14NN, 50  warisnu 31.5 75 3.0 ST-1203, ST-1204, ST-1205,
, ST-1210
15 N.W. 50 11178181 nNAABIUEN 34.5 75 2.4 ST-1206
5w.A. 50  UnAaBITUEN 30 7.5 2.8 ST-1312, ST-1313, ST-1314,
ST-1315, ST-1318, ST-1319
5w.A. 50 nzdalu 31 8.0 2.8 ST-1321, ST-1322, ST-1323,
’ ST-1324
5W.A. 50 viainizdauen 315 7.5 2.8 ST-1326, ST-1327
5W.A.50  UHIUNIEIU 34 8.0 2.8 ST-1330, ST-1331, ST-1332,
ST-1333, ST-1334
5w 50  Tufanizay 39 8.0 2.2 ST-1336, ST-1337
6W.A.50 E129103T9 29.5 8.0 3.2 ST-1338, ST-1339
BW.A. 50  B19UUIUNN 30.5 8.0 3.2 ST-1341, ST-1342
BW.A. 50 FEUINNWINZUAY 31 8.0 2.9 ST-1344, ST-1345
6W.A.50 INTUAU 31 8.0 2.9 ST-1346
6W.A.50 nilngw 31 7.5 2.8 ST-1351
21851 WALINI 31 7.5 2.9 ST-1517, ST-1519, ST-1521
2180.A51  waueiu 31.5 7.5 2.8 ST-1525, ST-1526, ST-1527
218lAa51  1UnAsesuey 30 7.5 3.0 ST-1529, ST-1532
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AITNRUINT 2 areiugEasuanaindaetnesine Mdvluidnumeds wasthmaeuluzsgnenu

WRTIFAMIATUEN - Minznziall A, UATATETINTT

Code Date collected Sample Location

ST-1044 13 N.W. 50 aniEnzLa maniuuaNiuieu tnsumu

ST-1045 13 NW. 50 AMIENTIA WA UMANTEUARUN INZWAL

ST-1047 13 N.W. 50 aanininzia manthuvaniuiau inzuAu

ST-1049 13 N.W. 50 aaniwinsia wantiunaniuian iNNzumu

ST-1050 13 N.W. 50 ANUIUNZLA waninunaNiuiau Inzuau

ST-1051 13 N.W. 50 ANNIENTLA e AN Ly

ST-1052 3 N.W. 50 Al maniuaniuiou iInnzumau

ST-1053 13 N.W. 50 uall maniunaniuiau nzumnu

ST-1055 13 N.W. 50 nymeia maniunaniuiau iInzusu

ST-1056 13 n.W. 50 ng e wautumaNiuiau insiaw

ST-1057 13 N.W. 50 el manthunaniiuiau innzuau

ST-1058 13 N.W. 50 sl mwamihunaniuiau innsuau

ST-1059 13 n.W. 50 aan’ly mwamiuuaniuiou Inzunu

ST-1060 13 N.W. 50 aanll waniuraniuiau Innzunu

ST-1061 13 N.W. 50 aanll maniuraniuiau iInnsumau

ST-1062 13 N.W. 50 nialimeia waniuraniuiau iInsuau

ST-1063 13 N.W. 50 naalsvua waniuanfiutew tnnzumm

ST-1065 13 N.w. 50 AutnELaY EunaAnEnsssNTRauRziuAn tnnzuau
ST-1066 13 N.W. 50 AutTeiay EUN AN EIINT IR AZIUAN INTUAU
ST-1067 13 n.W. 50 ABNWINIIANABNUAY  LEUVMNANIBITNTIRANBAZIUAN INNZUAY
ST-1068 13 N.W. 50 AANWINNTIGNABNUAY  AUNNANENEITNTNRANLATTUAN (UG
ST-1069 13 N.W. 50 NITEWIA WunadneassnTAanunsiunn innzuau
ST-1070 13 N.W. 50 NIUTIEVIA WunedneassnTRanesziuan innsiau
ST-1071  13n.W. 50 ANAIALLN WunNANEEIINTN AR ATIUAN (MUY
ST-1072 13 n.%. 50 Wi WunnadnesssnaAanamziuan insumy
ST-1073 13 N.W. 50 Win WunednmsssntRaensiunn INzuAw
ST-1074 13 N.W. 50 gnANAgN Wuna@nunsssnanfaunsiunn imzua
ST-1075 13 N.W. 50 gNANAgN EUNNANNSITNTNAALATIUAN INZUAY
ST-1076 13 N.W. 50 ABNINNI BUNANENEITNTIN R R IUAN tNNZUAY
ST-1077 13 N.N. 50 ABNLINNIY WUNANENBITNTN R A AZTUAN NNZULAL
ST-1078 13 N.W. 50 ABNNTHN AN WuneAnesssNTRdnanziunn Innzuny
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ATTNEUINK 2 (AD)

Code Date collected Sample Location

ST-1079 13 N.W. 50 aon'lsl WUNRAN8ITNTIRATEAZTUAN INMZUAY
ST-1081 13 Nn.W. 50 aantd WU AN SITNTIRANEAZ AN INzUA
ST-1082 13 n.W. 50 pan sl unednmsssumdanamsdiuan inzunu
ST-1083  13n.W.50 Ha sl WumeAnssssuafianumnsdumn innzua
ST-1084 13 n.W. 50 CRIEENGEN dumaAnesssmnAsenzusn inzum.
ST-1085 13 n.W. 50 AMFIENLA £719880 INZUAY

ST-1086 13 N.W. 50 amiEnzia 879880 INZUAY

ST-1087 13 N.W. 50 AMENTIA 877880 IN1ZUAY

ST-1088 3 n.W. 50 AMFIENZIA £1988N INNTUAY

ST-1089 13 N.W. 50 AUENIa £1908N INTUAY

ST-1091 13 N.W. 50 luauutimes innelngu

ST-1092 13 7n.W. 50 luauutdmaa inzdngu

ST-1093 13 n.W. 50 luanudimzia nengN

ST-1096 13 Nn.w. 50 AMIENELA inzlngu

ST-1097 13 N.W. 50 ulwinziaudimea inzaipga

ST-1098 13 n.W. 50 lulwivziautiman innzaings

ST-1099 13 n.W. 50 AUENLa InNzNRgN

ST-1106 14 n.W. 50 aning 19U

ST-1107 14 n.W. 50 gning B19ULNN

ST-1109 14 n.W. 50 gning GIaLTIC N by

ST-1110 14 n.w. 50 aning B17U229LN

ST-1111 14 n.%. 50 Uauma B1ULNLNN

ST-1139 14 n.w. 50 Avlifugiluhmeay  Uhmowuiiiinis e, PUBN-MYIMENTLA TS
ST-1140 14 n.wW. 50 A naau thansauiivinnis e1. PUBN-UHNIENLA 5T
ST-1141 140N, 50 Autaeau thaaauiivanis et. TUBN-UNIENLA LS
ST-1142  14N.%. 50 Au Ty Uhaneauivinnas a1, auen-wimenaals
ST-1143 14 n.W. 50 Autatiau traeiauivianas e, PUBN-UYN NI LS
ST-1144 14 n.W. 50 MUzt thanenauiianas es. TUBN-UHNIENIA LS
ST-1145 14 N.W. 50 Muszwiuin Uhaeiauivianas at. YUBN-UYNIENLA LS
ST-1146 14 N.W. 50 luTnanneutva thaeiauiivianag a1. TUBN-WYNENA LS
ST-1147 14 n.W. 50 lulnemutin Urmnenauiiviang a1, aues-wjinnznza L
ST-1148 14 N.W. 50 TuTnemautiy thnaiauiions o1, sueN-uyimenzald
ST-1149 14 n.w. 50 Tulnemeugiin Uhanenauiivinng at. TUBN-UY NN LS
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ANTINNUINA 2 (RDB)

Code Date coliected Sample Location

ST-1151 14 N.W. 50 TuTnamsutiin Urmtauivinnig a1, auen-winiznza i
ST-1152 14 N.W. 50 waanld UTeauAnang 81, Iuen-wjinnznsald
ST-1153 14 N.N. 50 waenldl Uhmeaufivanis a1, Tues-uginnznza i
ST-1157 14 N.W. 50 'I,uv‘v’an']ﬁfzquwﬁﬁw:m thmtiauiivianas e, PUBN-UEINNENA L
ST-1158 14 n.W. 50 'l,uﬁqmﬁqquu'ﬁﬁ'm:m theauivinnis o. muﬂu-mglm:wmé‘léf
ST-1159 14 n.wW. 50 naeliinzia thaaiaufivns . PUBN-VIINIENTIA LS
ST-1160 14 N.W. 50 Ay thaneauiivinns a4, suen-uyimenzals
ST-1161  15N.W. 50 vnza IN1TAUeN

ST-1162 15 N.W. 50 vinza thaaulInAresIueN

ST-1167 13 N.W. 50 Hmza H9AN INTUAL

ST-1168 13 N.N. 50 Yimua #1970 INNZUAY

ST-1169 13 N.W. 50 vimza 796N INNZUAU

ST-1170 13 n.N. 50 vimzia #1900 INNZUWAU

ST-1171 13 Nn.W. 50 mza £1998N INNZUAY

ST-1172 13 N.W. 50 simza £1788N INNEUAY

ST-1173 13 n.W. 50 Ymzia wunzingu

ST-1174 13 n.W. 50 mzia wiimingu

ST-1175 13 n.W. 50 vnza wiiimzaiag

ST-1176 13 N.W. 50 Tz anaiudnainizing

ST-1177  13NW. 50 vimzia gramudtaunizingy

ST-1179 13 N.W. 50 vmza grsudtanizingu

ST-1182  13N.W. 50 vimzia unaxalng innzusu

ST-1199 14 n.W. 50 vnza thaaufivianas e, TUDN-WELNIENA LT
ST-1200 14 N.W. 50 ¥z thanaiauiivnms o1, suau-wimenzald
ST-1201 14 N.W. 50 smzia A77UTNUNN

ST-1202 14 n.W. 50 vz B79U21NN

ST-1203 14 N.W. 50 mzia WANTIFY

ST-1204 141NN, 50 Yimza WIANIAY

ST-1205 14 n.W. 50 e MANTIFY

ST-1206 15 N.W. 50 s threaulinaassruen

ST-1209 14 N.W. 50 i U naeuiivtanag o1, aues-vinmenzaald
ST-1210 14NN 50 smzia BN

ST-1235  5W.A. 50 AMFIENTIA izl



al '
ANTINEUINT 2 (RD)

Code Date collected Sample Location
ST-1236 5 W.A. 50 azlasi ety
ST-1237  5W.A. 50 denafuannang innedslu
ST-1241  5W.A. 50 Tiidima innzdauen
ST-1253 5 W.A. 50 Wliumimea INNzdauan
ST-1255 5 W.A. 50 Ilugimeia Inn¥dauan
ST-1256 5 W.A. 50 Tuliugimea IN1Z3auan
ST-1257 5 W.A. 50 aanld \nnzduen
ST-1258 5 W.A. 50 aanli innzdauan
ST-1259 & W.A. 50 aanld inNzdeuan
ST-1260 5 W.A. 50 ponled innzdauan
ST-1281 5 W.A. 50 Wliugimeia \N1¥IY
ST-1289  6W.A.50 Tulsy inlngu
ST-1295  6W.A. 50 it inzmgu
ST-1296 6 W.A. 50 ameey inzangu
ST-1297 6 W.A. 50 MUNEWEUTA IMesings
ST-1298 6 W.A. 50 amseiayuYy iMings
ST-1293  6W.A. 50 Tl RPCY Y
ST-1308 6 W.A. 50 AIBIAYIY INTUAN_
ST-1312  5W.A.50 Hmeia UnAaasTueu
ST-1313 5 W.A. 50 s UnAanstueu
ST-1314  5W.A. 50 ¥z UnAsadTuaN
ST-1315  5W.A. 50 vmeia UInAaavTUaN
ST-1318 5 W.A. 50 vmeia thnaassruay
ST-1319 5 W.A. 50 vz UnAaavrUaN
ST-1321 5 W.A. 50 vmeia innzdalu
ST-1322 5 W.A. 50 Yz inndalu
ST-1323 5 W.A. 50 Hmzia innedelu
ST-1324 5 W.A. 50 vmeia ey
ST-1326  5W.A. 50 Yt Winizdauan
ST-1327  5W.A. 50 Yt Winizdauen
ST-1330  5W.A. 50 vmia wnEu
ST-1331  5W.A. 50 ¥meia winnesu
ST-1332  5W.A. 50 Ymzia WiNIEIY
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ANTNNUINTY 2 (AD)

Code Date collected Sample Location

ST-1333  5W.A.50 e WHUNNZITY
ST-1334  5W.A. 50 vz wiunizeu
ST-1336  5W.A. 50 vz gefamey
ST-1337  5W.A.50 vzt guifumesy
ST-1338 6 W.A. 50 vmzia f19%109%4

ST-1339 6 W.A. 50 Y A19%89T4

ST-1341 6 W.A. 50 vmzia g1u90M
ST-1342 6 W.A. 50 vmuia AT
ST-1344 ®W.A. 50 ¥z FEWINNIUNITUAY
ST-1345 6 W.A. 50 Yneia FEUINNAUNEUAY
ST-1346 6 W.A. 50 s INZULAY

ST-1351 6 W.A. 50 Yz inzingw

ST-1517 21 8.A 51 e WIAULTIUNT
ST-1519  218.A 51 i WIAUTIUNT
ST-1521 21 #.A 51 dmeia WIALTNLN
ST-1525 21 §.A 51 ¥t WA
ST-1526 21 1.A 51 Ymsia WA Au
ST-1527 21 §.A 51 vz mmuﬁ’m&im
ST-1529 22 fl.A 51 vz nAaBITUaN

ST-1532 22 #.A 51 Wz UnAaaenuan
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AITNNNING 3 usasmansauiisuanduiiondle ndresBiasiianudafinuluiuumeds  uazth

eaule AGNENUURTIRILEN-MINENZIALE A, WATATEIINIY

Code

Closest species (Accession number)

Nucleotide

identities (%)

No. of nucleotide

substitution

Ascomycetous yeast

ST-1153
ST-1179
ST-1297
ST-1084
ST-1345
ST-1071
ST-1081
ST-1111
ST-1050
ST-1 O§1
ST-1 05’2
ST-1236
ST-1107
ST-1056
ST-1057
ST-1099
ST-1106
ST-1177
ST-1204
ST-1235
ST-1237
ST-1321
ST-1322
ST-1331
ST-1519
ST-1527
ST-1346
ST-1109
ST-1110

Brettanomyces naardenensis CBS 6116 (AY969108)
Brettanomyces naardenensis CBS 6116 (AY969108)
Brettanomyces naardenensis CBS 6116 (AY969108)
Candida chrysomelidarum (AY520294)

@andida etchellsii (U45723)
Candida fermentati (AY894826)
Candida fermenticarens (U45756)
Candida glabrata (AB436467)
Candida cf. glabrata (AF313362)
Candida cf. glabrata (AF313362)
Candida cf. glabrata (AF313362)
Candida jaroonii (AB292057)
Candida natalensis (U45818)
Candida parapsilosis (AB304744)
Candida parapsilosis (AB304744)
Candida parapsilosis (AB304744)
Candida parapsilosis (AB304744)
Candida parapsilosis (AB304744)
Candida parapsilosis (AB304744)
Candida parapsilosis (U45754)
Candida parapsilosis (U45754)
Candida parapsilosis (U45754)
Candida parapsilosis (AB304744)
Candida parapsilosis (U45754)
Candida parapsilosis {(U45754)
Candida parapsilosis (U45754)
Candida pararugosa (U62306)

Candida pseudointermedia (U44816)
Candida pseudointermedia (U44816)

556/556 (100)
569/569 (100)
578/578 (100)
4;34/495 (99)
479/482 (99)
580/583 (99)
551/556 (99)
576/577 (99)
586/587 (99)
540/541 (99)
577/577 (100)
544/544 (100)
550/550 (100)
581/583 (99)
559/561 (99)
575/576 (99)
576/576 (100)
566/568 (99)
575/576 (99)
570/570 (100)
548/548 (100)
561/563 (99)
564/565 (99)
561/563 (99)
563/563 (100)
569/570 (99)
540/543 (99)
517/519 (99)
517/519 (99)
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Code

Closest species (Accession number)

Nucleotide

identities (%)

No. of nucleotide

substitution

ST-1298
ST-1086
ST-1067
ST7-1068
ST-1089
ST-1139
ST-1140
ST-1157
ST-1210
ST-1319
ST-1055
ST-1065
ST-1146
ST-1160
ST-1161
ST-1293
ST-1296
ST-1330
ST-1333
ST-1337
ST-1342
ST-1344
ST-1351
ST-1525
ST-1151
ST-1069
ST-1142
ST-1259
ST-1148
ST-1074
ST-1063

Candida rugosa (U457g7)

Candida sake (U45728)

Candida sp. ST-387 (DQ404516)

Candida sp. ST-387 (DQ404516)

Candida tartarivorans (DQ438226)
Candida thaimueangensis (AB264009)
Candida thaimueangensis (AB264009)
Z?andida thaimueangensis (AB264009)
Candida thaimueangensis (AB264009)
Candida thaimueangensis (AB264009)
Candida tropicalis (U45747)

Candida tropicalis (U45747)

Candida tropicalis (U45747)

Candida tropicalis (U45747)

Candida tropicalis (U45747)

Candida tropicalis (FJ475229)

Candida tropicalis (FJ475229)

Candida tropicalis (EU159272)

Candida tropicalis IFM 49331 (AB363781)
Candida tropicalis [FM 49331 (AB363781)
Candida tropicalis |IFM 49331 (AB363781)
Candida tropicalis IFM 49331 (AB363781)
Candida tropicalis |FM 49331 (AB363781)
Candida tropicalis |FM 49331 (AB363781)
Clavispora lusitaniae CBS 4413 (AJ508571)
Debaryomyces hansenii (U45808)
Debaryomyces nepalensis (U45839)
Debaryomyces sp. NRRL Y-7804 (U45771)
Debaryomyces vanrijiae var. yarrowii (U45843)
Hanseniaspora sp. YS DN19 (AM 397848)

Issatchenkia orientalis (U76347)

483/484 (99)
558/558 (100)
509/509 (100)
509/509 (100)
569/569 (100)
559/559 (100)
559/560 (99)
555/557 (99)
559/559 (100)
559/559 (100)
565/566 (99)
563/563 (100)
568/570 (99)
569/570 (99)
567/576 (99)
577/578 (99)
578/578 (100)
580/581 (99)
580/581 (99)
562/563 (99)
587/589 (99)
589/589 (100)
588/589 (99)
561/563 (99)
447/448 (99)
573/573 (100)
568/568 (100)
560/563 (99)
569/570 (99)
573/576 (99)
577/580 (99)
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Code

Closest species (Accession number)

Nucleotide

identities (%)

No. of nucleotide

substitution

ST-1075
ST-1096
ST-1144
ST-1174
ST-1199
ST-1201
ST-1241
ST-1066
ST-1145
ST-1152
ST-1206
ST-1209
ST-1049
ST-1058
ST-1149
ST-1258
ST-1295
ST-1308
ST-1318
ST-1532
ST-1047
ST-1200
ST-1338
ST-1203
ST-1045
ST-1087
ST-1088
ST-1315
ST-1326
ST-1070
ST-1059

Issatchenkia orientalis gU76347)
Issatchenkia orientalis (U76347)
Issatchenkia orientalis (U76347)

Issatchenkia orientalis (U76347)

Issatchenkia orientalis NRRL Y-5396 (EF550222)

Issatchenkia orientalis (U76347)
Issatchenkia orientalis (U76347)

*
Kluyveromyces siamensis (AB330824)

Kluyveromyces siamensis (AB330824)
Kluyveromyces siamensis (AB330824)
Kluyveromyces siamensis (AB330824)
Kluyveromyces siamensis {AB330824)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Kodamaea ohmeri CBS1950 (AJ508563)
Metschnikowia koreensis (AF296438)
Pichia anomala (U74592)

Pichia anomala NRRL Y-366 (EU057562)
Pichia burtonii (U45712)

Pichia caribbica (AB260134)

Pichia caribbica (EJ432597)

Pichia caribbica (AB260134)

Pichia caribbica (EJ432597)

Pichia caribbica (EJ432597)
Saccharomyces humaticus (AB040999)

Starmerella meliponinorum (AF313354)

577/579 (99)
559/559 (100)
564/567 (99)
562/562 (100)
546/546 (100)
545/545 (100)
533/533 (100)
536/536 (100)
542/543 (99)
503/503 (100)
543/543 (100)
541/541 (100)
505/507 (99)
492/492 (100)
493/493 (100)
493/493 (100)
493/493 (100)
493/493 (100)
493/493 (100)
462/462 (100)
517/517 (100)
562/565 (99)
572/573 (99)
524/524 9100)
565/566 (99)
581/585 (99)
566/566 (100)
580/581 (99)
581/584 (99)
563/563 (100)
491/496 (98)
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Nucleotide

No. of nucleotide

Code Closest species (Accession number)
identities (%) substitution

ST-1060  Starmerella me/iponinorym (AF313354) 491/496 (98) 2
ST-1061  Starmerella meliponinorum (AF313354) 491/496 (98) 2
ST-1072  Stephanoascus smithiae (DQ438218) 569/570 (99) 1
ST-1173  Torulaspora delbrueckii (U72156) 569/569 (100) 0
ST-1162  Williopsis saturnus var. mrakii (U94929) 548/549 (99) 1
Basidiomycetous yeast

ST-1053  Aureobasidium pullulans (AB304735) 561/561 (100) 0
ST-1092 /Tureobasidium pullulans (AY213693) 572/574 (99) 1
ST-1093  Aureobasidium pullulans (AF050239) 584/586 (99) 0
ST-1098  Aureobasidium pullulans (AB104687) 538/541 (99) 2
ST-1176  Aureobasidium pullulans (AB104687) 567/567 (100) 0
ST-1255  Aureobasidium pullulans (EF595769) 569/570 (99) 1
ST-1289  Aureobasidium pullulans (AB104687) 570/570 (100) 0
ST-1324  Aureobasidium pullulans (AB104687) 579/582 (99) 3
ST-1339  Aureobasidium pullulans (AB104687) 589/590 (99) 1
ST-1332  Cryptococcus liquefaciens (AF181515) 592/595 (99) 3
ST-1256  Cryptococcus sp. BI195 (EU200789) 576/577 (99) 1
ST-1097  Cryptococcus sp (EU002805) 588/591 (99) 2
ST-1172  Rhodosporidium diobovatum (AF189914) 564/564 (100) 0
ST-1083  Rhodosporidium paludigenum (AF514863) 577/578 (99) 0
ST-1202  Rhodosporidium paludigenum CBS 5711 (DQ531945) 557/559 (99) 2
ST-1205 Rhodosporidium paludigenum CBS 5711 (DQ531945) 574/575 (99) 0
ST-1253  Rhodosporidium paludigenum CBS 5711 (DQ531945) 573/575 (99) 0
ST-1281  Rhodosporidium paludigenum CBS 5711 (DQ531945) 573/575 (99) 0
ST-1312  Rhodosporidium toruloides (EF585193) 590/591 (99) 1
ST-1175  Rhodotorula minuta (AB025996) 575/577 (99) 2
ST-1168  Rhodotorula mucilaginosa (EU807914) 567/568 (99) 1
ST-1170  Rhodotorula mucilaginosa (EU807914) 569/569 (100) 0
ST-1313  Rhodotorula mucilaginosa (EU807914) 589/590 (99) 1
ST-1327  Rhodotorula mucilaginosa (EU807914) 568/571 (99) 3
ST-1521  Rhodotorula mucilaginosa (EU807914) 589/590 (99) 1
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Code

Closest species (Accession number)

Nucleotide
identities (%)

No. of nucleotide

substitution

ST-1529
ST-1517
ST-1147
ST-1526
ST-1143
ST-1314
ST-1085

Rhodotorula muci/agino:za (EU807914)
Rhodotorula slooffiae CBS7095 (AF189967)
Sporobolomyces blumeae CBS 9094 ( AB279628)
Sporobolomyces carnicolor (AY070008)
Trichosporon asahii CBS2479 (EU559350)
Trichosporon faecale (AF105395)

Trichosporon inkin (AJ749822)

537/539 (99)
619/619 (100)
581/581 (100)
591/591 (100)
610/610 (100)
616/617 (99)
608/610 (99)

2
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Code

Closest species

(Accession number)

Nucleotide

identities (%)

No. of nucleotide

substitution

Ascomycetous yeast

ST-1073
ST-1076
ST-1077
ST-1078
ST-1091 @
ST-1169
ST-1171
ST-1323
ST-1341
ST-‘1 257
ST—1126O
ST-1141
ST-1159

Candida bribrorum (AY242260)
Candida cf. sorbophila (AF31335)
Candida cf. sorbophila (AF31335)
Candida silvanorum (U71068)
Candida sp. TrB1-1 (AY562397)
Candida fructus (U44810)

Candida parapsilosis (U45754)
Candida parapsilosis (U45754)
Candida parapsilosis (U45754)
Candida azyma (U62312)

Candida sp. ST-635 (AB428759)
Galactomyces geotrichum (U40118)
Metschnikowia sp. ST-233 (DQ404481)

Basidiomycetous yeast

ST-1182
ST-1044
ST-1079
ST-1082
ST-1158
ST-1334
ST-1336
ST-1167

Aureobasidium sp. YS67 (AM236013)
Cryptococcus aff. Victoriae (AF406897)
Cryptococcus sp. CBS 8363 (AF444699)
Moniliella fonsecae (DQ400366)

Moniliella suaveolens var. nigra (AF335524)
Pseudozyma sp. JCC207 (DQ178644)
Pseudozyma sp. JCC207 (DQ178644)
Rhodotorula mucilaginosa CBS 8383 (AF189959)

515/542 (95)
544/556 (97)
544/556 (97)
(;20/359 (89)
524/544 (96)
475/533 (89)
563/569 (98)
533/571 (93)
554/570 (97)
536/541 (99)
501/523 (95)
534/546 (97)
525/546 (96)

529/559 (94)
583/589 (98)
597/602 (99)
501/549 (91)
540/576 (93)
625/629 (99)
623/629 (99)
552/556 (99)

21

20
16
38
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20
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15
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Two new species of genus Moniliella isolated from Thailand
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Abstract

Analyses of nucleotide sequences from the D1/D2 domains of the large-subunit rDNA
and phenotypic characteristics suggest that strains ST-1082 and ST-1158 belong to genus
Moniliella. The genus Moniliella is emended and the following new combinations are
proposed: Moniliella madida comb.nov., Moniliella megachiliensis comb. nov., Moniliella
nigrescens comb. nov., Moniliella oedocephalis comb. nov. and Moniliella spathulata
comb. nov. ST-1082 and ST-1158 differed in 36 and 20 nucleotide substitution from the
nearest species, Moniliella fonsecae and Moniliella suaveolens var. Nigra, respectively.
The name Moniliella nakhonsithamratensis (ST-1082 = BCC 25224") and Moniliella

khanomensis (ST-1158 = BCC 25293") is proposed for two new species found in Thailand.
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Introduction

The genus Moniliella was proposed by Stolk & Dakin (1966) to accommodate two new
species, M. acetoabutens and M. tomentosa. Two other species, M. suaveolens and M.
mellis, were described by von Arx (1972) and Rao & de Hoog (1975), respectively. De
Hoog & Guého (1984) proposed the new combination M. pollinis for M. tomentosa var.
pollinis on the basis of slight ecological, morphological and physiological differences,
supported by a marked difference in % G + C. In general, the four Moniliella species are
associated with fatty substrates, honey, pollen, tobacco, human sputum, or spoiled foods
(de Hoog Smith 1998a). This genus is similar to Trichosporonoides (Haskins & Spencer,
1967) and the two were considered possibly to be synonymous by Boekhout (1998) and de
Hoog & Smith (1998a and b). The descriptions of the two genera were based on similar
phenotypic characteristics. Species of both genera form smooth, velvety, or cerebriform
colonies, and most become olivaceous; pseudomycelium and arthroconidia are formed;
sugars are fermented; nitrate is assimilated; the diazonium blue B reaction is positive;
urease is produced; coenzyme Q-9 is produced; and xylose and fucose are absent from cell

walls (de Hoog & Smith 1998a and b).

Material and Methods

Yeast strains

The strains studied, their origin and location are listed in Table 1. The enrichment
technique in YM broth supplemented with chloramphenicol (0.01%w/v) and sodium
propionate (0.2% w/v) was used for isolation. The yeasts isolated were purified by

conventional streaking technique on YM agar plates.
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Examination of taxonomic characteristics

Most morphological, physiological and biochemical characteristics were examined by the
standard methods described by Yarrow (1998). The assimilation of nitrogen compounds
was investigated on solid media using starved inoculums. The maximum growth

temperature was determined in YM broth using metal block baths.

Ubiquinonesystem

Cells were grown in 500 ml Erlenmeyer flask containing 250 ml of YM broth on a rotary
shaker at 150 rpm at 25°C and were harvested in the early stationary growth phase. The
cells were washed with distilled water and freezed-dried. Extraction and purification of
ubiquinones were carried out according to Nakase and Suzuki (1986). Ubiquinone

isoprenologues were identified by HPLC.

Isolation and purification of nuclear DNA

Cells grown in 500 ml Erlenmeyer flasks containing 250 ml of YM broth on a rotary
shaker at 150 rpm at 25°C were harvested in the logarithmic growth phase. Nuclear DNA
was isolated and purified according to the procedure reported by Nakase and Suzuki

(1985).

DNA base composition

The DNA base composition (mol% G+C) was determined by HPLC after enzymatic
digestion of DNA to deoxyribonucleosides as described by Tamaoka and Komagata

(1984). A DNA-GC Kit (Yamasa Shoyu Co., Ltd., Chiba) was used as the quantitative
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standard.

DNA sequence analysis

The nucleotide sequences of D1/D2 domain of 26S rDNA and ITS regions were
determined by the methods of Kurtzman and Robnett (1998). These sequences were
deposited in the GenBank database as showed in Table 1. Generated sequences were
aligned with related species by using the CLUSTAL X ver. 1.83 (Thompson et al., 1997).
The phylogenetic trees were constructed from the evolutionary distance data using the
Kimura algorithm (1980) by using the neighbor-joining method (Saitou and Nei, 1987).

Bootstraps analyses (Felsenstein, 1985) were performed based on 1,000 random

resamplings.

Results and Discussion

The D1/D2 variable domain of the large subunit rDNA was amplified directly. The
sequence of strain ST-1082 differed in 36 and 20 nucleotides from any related species,
indicating a long history of divergent evolution. The phylogram in Fig. 1 Further that ST-
1082 and ST-1158 located at the place near Moniliella fonsecae and Moniliella suaveolens

var. nigra, respectively with hight bootstrap value.

Genus Moniliella: Colonie are smooth or velvety, graynish to olivaceous-black. Buddinf
cells are ellipsoidal, and formed terminally on true hyphae which disarticulate at a later
stage. Pseudomycelium and chlamydospores may be present. Cell walls are multilamellar.

Septal dolipores are present. Sugars are fermented. Nitrate is assimilated. Diazonium blue
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1 B reaction is positive. Urease is produced. Coenzyme Q-9 is produced. Xylose NS

2 FRUCTOSE Are absent from cell wall

3

0.2
4 | '
62 ’_ET richosporonoides oedocephalis AF335521
5
1000 Moniliella pollinis AF335525
6
— Trichosporonoides spathulata AF335526
7
99 [ Trichosporonoides nigrescens EF137917
8 I
Moniliella mellis EU545185
|

o Trichosporonoides madida AF335522

10 98 . N
Trichosporonoides megachiliensis AB304086
11 F g5 | Moniliella fonsecae DQ400366
12 Moniliella fonsecae AM947064
89
13} 63 ST-1082
14] gk Moniliella suaveolens var. suaveolens AF335520
15 Moniliella suaveolens var. nigra AF335524
61

16 ST-1158
17 Malassezia nana AB105861
18 Fig. 1 Neighbour-joining phylogram based on the D1/D2 divergent domains of the large
19 subunit rDNA sequence of 2 new species of Moniliella strains ST-1082 and ST-11s8 and its
20 closest relatives. The percentage bootstrap values were obtained from 1000 iterations. Bar,
21 20% sequence divergence.
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Description of Moniliella nakhonsithamratensis Am-In, Jindamorakot, Potacharoen &
Nakase, sp. nov.

Growth in 2% glucose-yeast extract-peptone-broth: After 3 days at 25°C, the cells are
ovoidal to cylindrical, 2.5-5.5 x 2.5-6 um, and occur singly (Fig. 2a). Sediment is present.

Growth in 2% glucose-yeast extract-peptone-agar: After one month at 25°C, the streak
culture is white, glossy, flat, striated and the margin is entiré.

Growth on the surface of assimilation media: Pellicles are not formed.

Dalmau plate culture on corn meal agar: After 5 days at 25°C, pseudomycelia are
present (Fig. 2b).

Fermentation: Glucose is fermented.

Assmilation of carbon compounds:

Glucose +
Erythritol +
Ribitol -
D-Saccharose -
L-Sorbose -
D-Sorbitol -
Maltose -
Cellobiose -
Trehalose -
Lactose -
Melibiose -
Raffinose -
Melezitose -
D-Xylose -
L-Arabinose -
L-Rhamnose -
D-Ribose -
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Palatinose -
Glycerol -
Galactitol -
D-Mannitol +
a-Methyl-D-glucoside -
2-Ketogluconic acid -
DL-Lactic acid -
Levulinic acid -
N-Aceylyglucosamine -
Glucosamine -
Sodium Glucuronate -
Potassium Gluconate -

Inositol -

Assimilation of nitrogen compounds:
Potassium nitrate +
Sodium nitrite -
Ethylamine -
L-Lysine -

Cadaverine -

Growth in vitamin-free medium: +
Growth on 50% glucose: +
Growth on 50% glucose: +
Growth on 10% NaCl: +

Growth on 15% NacCl: -

Acid formation from glucose:-
0.01% cycloheximide resistance: -

Diazonium blue B color reaction: +

BNAITILUL 4
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Urease: +

Major ubiquinone: Q-9

Source of culture: The type strain of Moniliella nakhonsithamratensis was isolated
from flower collected from Ko Taen, Khanom - Mu Ko Thale Tai National Park, Nakhon
Si Thummarat Province, Thailand in 2007.

Etymology: The species name nakhonsithamratensis referes to the place where the type

strain was isolated.

Holotype: ST-1082 is the holotype of M. nakhonsithamratensis. The living culture
from the type was deposited at BIOTEC Culture Collection (BCC), National Center for
Genetic Engineering and Biotechnology (BIOTEC), Pathumthani, Thailand as BCC

252247

Fig. 2 Light micrograph of cells of M. nakhonsithamratensis (ST-1082) grown in YM

broth for 3 days at 25°C (a), Clamydospore and pseudomycelium on corn meal agar: After

5 days at 25°C (b). Bar = 10 pum.
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Description of Moniliella khanomensis Am-In, Jindamorakot, Potacharoen & Nakase,
Sp. nov.

Growth in 2% glucose-yeast extract-peptone-broth: After 3 days at 25°C, the cells are
ovoidal to cylindrical, 2.5-5.5 x 2.5-6 um, and occur singly (Fig. 3A). Sediment is present.

Growth in 2% glucose-yeast extract-peptone-agar: After one month at 25°C, the streak
culture is white, glossy, flat, striated and the margin is entiré.

Growth on the surface of assimilation media: Pellicles are not formed.

Dalmau plate culture on corn meal agar: After 5 days at 25°C, pseudomycelia are
present (Fig. 3b).

Fermentation: Glucose, fructose, sucrose and maltose are fermented.

Assmilation of carbon compounds:

Glucose +
Erythritol +
D-Saccharose +
L-Sorbose + (week)
D-Sorbitol +
Maltose +
Cellobiose + (week)
Trehalose -
Lactose -
Melibiose -
Raffinose + (week)
Melezitose -
D-Xylose + (week)
L-Arabinose + (week)

L-Rhamnose -
D-Ribose + (week)

Palatinose +
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Glycerol

Galactitol

D-Mannitol
a-Methyl-D-glucoside
2-Ketogluconic acid
DL-Lactic acid
Levulinic acid
N-Aceylyglucosamine
Glucosamine

Sodium Glucuronate
Potassium Gluconate

Inositol

Ammonium sulfate
Potassium nitrate
Sodium nitrite
Ethylamine
L-Lysine

Cadaverine

Growth on 50% glucose: +
Growth on 50% glucose: +
Growth on 10% NaCl: +
Growth on 15% NaCl: -

Acid formation from glucose:-

Assimilation of nitrogen compounds:

+

+

Growth in vitamin-free medium: +

0.01% cycloheximide resistance: -

Diazonium blue B color reaction; +

10
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Urease: +

Major ubiquinone: Q-9

BNANTUUL 4

Source of culture: The type strain of Moniliella khanomensis was isolated from

submerged wood collected from Khanom - Mu Ko Thale Tai National Park, Nakhon Si

Thummarat Province, Thailand in 2007.

Etymology: The species name khanomensis refers to the name of the National Park

where the type strain was isolated.

Holotype: ST-1158 is the holotype of M. khanomensis. The living culture from the type

was deposited at BIOTEC Culture Collection (BCC), National Center for Genetic

Engineering and Biotechnology (BIOTEC), Pathumthani, Thailand as BCC 252037

Fig. 3 Light micrograph of cells of M. nakhonsithamratensis (ST-1082) grown in YM

broth for 3 days at 25°C (a), Pseudomycelium on corn meal agar: After 5 days at 25°C (b).

Bar =10 pm.

11
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