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Abstract

Yeasts 135 isolates were isolated from 96 natural samples i.e., soil, brackish water, leaf,
flowers, fruit, root, mangrove litters and mushroom collected from the nature education center for
mangrove conservation and ecotourism in Chonburi using enrichment technique in yeast extract-malt
extract (YM) broth supplemented with 0.2 % sodium propionate, 0.01 % chloramphenicol and 2.0 %
sodium chloride, incubated at 30°C for 48 h. Nucleotide analysis of the D1/D2 domain of the large
subunit (LSU) rDNA gene revealed that the sequences of 131 isolates were known species within
basidiomycetous yeast, 23 isolates in genera Cryptococcus, Pseudozyma, Rhodosporidium,
Rhodotorula and Ustilago. Other 108 isolated yeast strains were ascomycetous yeast in genera
Aureobasidium, Brettanomyces, Candida, Debaryomyces, Phaeoacremonium and Pichia. Therefore,
mostly isolated yeast strains were identified as Pichia kudriavzevii. Furthermore, analysis of the
D1/D2 domain of 26S rDNA and internal transcribed spacer (ITS) region and 5.8S rDNA identified
that yeast isolate CH-140, CH-141, CH-142, and CH-143 belong to the same species and were

assigned as a novel Candida species.
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sp. nov. (Am-In et al., 2008; Am-In et al., 2011)
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A20819UHOIRITUDY YM vuvInaaslu
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faaluans SDS 1 udu 0.5 wasidud pH 8.0
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l&u1L@3 isopropanol Aiusal3unas 1 wihwas
AR USSR LA ﬁ'l"l,ﬂl,l,ﬁﬁqm%gﬁ -20
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meter (NanoDrop Technologies, Inc., USA)
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chloride 0.25 §adluans  pH 8.0) Fail NTP
mixture 250 'lulasluans laold forward primer
F63 (5'-GCA TAT CAA TAA GCG GAG GAA
AAG-3') uaz reverse primer LR3 (5'-GGT CCG
TGT TTC AAG ACG-3') atndaz 3 flaluans
uagld Taqg DNA polymerase (Invitrogen TM life
technology, Brazil) 2.5 gia WAL ANEINIU
Fugndlanorsiome ITS1 uaz ITs2 lagld
gz panuium RN RIS mlaim
D1/D2
2ENUULAINLSIIM 18S Uaz 285 rRNA gene 7
ATAUARNLTITA 5.85 DNA lauld pITSF (5
GTC GTA ACA AGG TTA ACC TGC GG-3')
1w forward primer Waz pITSR (5'-TCC TCC
GCT TAT TGA TAT GC-3') Lilu reverse primer
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@ &
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%% 1 380 FIMITUNNT pre-heat

denaturation 1Zamanndl 52 aseiwaiBos 1
1A 1.30 w1t Tun13 annealing uazlfgaunnd
72 @IALTALTHE WK 2.30 W1 §IRIU
extension lag¥iljiseniGans 30 sou (3) 14
omanAnd 72 a4eUTALTOR Wik 10 WA 1 301
Weyfisenauugal
2.5 M1TAATzRIIa1auRIAala e

dndanafildannniaiid Asen
ﬁ%aﬁmﬁﬂﬁu’%qwﬁwﬂ%Gel/PCR DNA
fragments extraction kit (Geneaid Biotech Ltd.,
Taiwan) LLa:mwaaumwﬁqw%aaﬁl,ﬁw,aﬁ
ladrunafindianinslniga (electrophoresis)
lulanaznlsa (agarose gel) anudutu 0.8
Wasibud ssamaiinnsiaauiiailalndlas
UIEN Macrogen UrzineanIng (Macrogen,

Korea)
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Wisuifisudrauiiaailalnegd
Jiazhlalasld BLASTn search (Altschul et
al, 1997) uazuwisunudrauiaeglalng
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version 2.0 &N phylogenetic tree @14
Kimura’s two parameter system (Kimura, 1980)
lagld35 neighbor-joining (Saitou and Nei,
1987) ﬂi:l,ﬁum']m%aﬁamaa phylogenetic tree
1AM INaFaUNIIENAA18 bootstrap  method

Za3n13vingn 1,000 A9 (Felsenstien, 1985)
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wie YM  wudnanansausndadte 135 lala
lan ieanaseudnuusdugIwinmaasdad
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CH-114 CH-115 CH-125 CH-142

Figure 1 Colony morphology of represented yeast isolates CH-027: white to cream colored, smooth,
butyrous and smooth to lobed margin with sparse; CH-031: white colored, smooth,
butyrous, soft glistening and convex with fringed margin; CH-047: white to cream colored,
smooth, glabrous, glistening, entire margin; CH-058: pink colored, smooth, glistening, entire
margin; CH-075: white to cream, venose, butyrous, convex with entire margin; CH-079:
white to cream colored, smooth, butyrous, glistening, entire margin; CH-085: white to
cream colored, smooth, butyrous, glistening, entire margin; CH-100: salmon orange
colored, smooth, butyrous, glistening, slightly raised with entire margin; CH-114: white
colored, smooth, butyrous, semi-glistening, entire margin; CH-115: yellowish white colored,
smooth, soft, glistening, entire margin; CH-125: white to cream colored, smooth, butyrous,
semi-glistening, entire margin; CH-142 white to cream colored, smooth, butyrous,

glistening, entire margin
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Figure 2 Cell morphology of represented yeast isolates (Scale bar = 10 um) CH-027: oval to

elongate, single or in pairs, multilateral budding; CH-031: ellipsoidal to cylindrical, single or

in pairs, multilateral budding; CH-047: spheroidal to subspheroidal, single or in pairs,

multilateral budding; CH-058: oval, single or in pairs, multilateral budding; CH-075: oval to

cylindrical, single, in pairs or in short chain, multilateral budding; CH-079: spheroidal,

ellipsoidal to elongate, single or in pairs, multilateral budding; CH-085: oval, single or in

pairs, multilateral budding; CH-100: oval to elongate, single or in pairs, bipolar budding;

CH-114: spheroidal to oval, single or in pairs, multilateral budding; CH-115: oval to

cylindrical, single, in pairs or in groups, multilateral budding; CH-125: oval, single or in

pairs, multilateral budding; CH-142 oval, single or in pairs, multilateral budding
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3.2 m‘s%'ﬂﬁ'umnmﬂﬁuﬁ:ﬁm’f
& o = ft:l' q,g;

NI undaanuenlaninua

135 lalaan lasmsanzdsauiiadlalng
U3 D1/D2 aaswiindavawialng  vad
DNA  wuindadnuonlailluizdinualss
. ' aa o | &

(known species) lunguuudaledudaadad
duau 23 lalman lu 5 ana fa Cryptococcus,
Pseudozyma, Rhodosporidium, Rhodotorula
Wae Ustilago 374 8 RUTN Ao Cryptococcus
heveanensis, Pseudozyma hubeiensis, Rhodo-
sporidium paludigenum, Rhodosporidium toru-

loides, Rhodotorula calyptogenae, Rhodotorula

mucilaginosa, Rhodotorula sp. Waz Ustilago
sparsa  @9uaadlu Table 1 S1891UA8UAUNT
woFalododaadadAnulun1sanu i (i
Rhodosporidium paludigenum ‘*?'i‘W‘UI(ﬂiJ Fell and
Statzell 1uf) a.¢.1980 Tapusnldanarognef
Lﬁumm{w%nmﬂwwmaumnmﬂﬁmaa%’g
Wa3an Uszinarwizaiu3ng Rhodotorula calyp-
togenae ﬁgmwﬂvl,ﬁmn%aﬂ Calyptogena sp. ‘7‘1
LﬁumnﬁuiﬁmLaﬁnluwmaqmuﬁ%ﬂﬂmaa
Uszinedilu (Nagahama et al, 2003) ua:
Pseudozyma hubeiensis ﬁQﬂLLUﬂvléTﬁlﬂﬂ1uvLﬂ

(Wang et al., 2006)

Table 1 Identification of 23 isolated yeast strains as known species in Basidiomycota

Isolate

Accession number

and % identities

Closest species

CH-009, CH-092

AF075467 (98 %)

Cryptococcus heveanensis CBS569T

CH-001, CH-005, CH-008, CH-021,
CH-023

DQ008953 (100 %)

Pseudozyma hubeiensis CBS10077T

CH-014, CH-017, CH-019, CH-024,
CH-089, CH-090, CH-100

AF363640 (100 %)

Rhodosporidium paludigenum CBS6566T

CH-055, CH-058, CH-144

DQ531941 (99.3 %)

Rhodosporidium toruloides CBS 5991

CH-026 EU669877 (100 %) | Rhodotorula calyptogenae strain 4107
CBS9125

CH-038 AF406911 (100 %) | Rhodotorula mucilaginosa CBS 8987

CH-020 EU678938 (99.2 %) | Rhodotorula sp. BI83

CH-011, CH-012, CH-013

DQ864974 (99.8 %)

Ustilago sparsa

(9

A/ o v &) L a o
wanIINH Gﬁ]’]LLuﬂvL@]LﬂuLLE]ﬁIﬂNEI‘]j@]ﬁ

a (3

° A = {
dadanuin 112 loloan saduwdsdanniiu

sUTFua2 108 lalaoian u 6 ana lasdadanuan
16a giuaqamaa Candida 193 6 RUTS bon C.

nivariensis, C. orthopsilopsis, C. pseudohaemu-

162

lonii, C. tropicalis, C. thaimueangensis s

Candida sp. unzagluana Pichia  $1uI% 4
T Aa P. kudriavzevii, P. guillermondii, P.
maxicana, W8 P. sydowiorum LLa:LfluﬁaGﬂ,%

ana Aureobasidium, Brettanomyces, Debaryo-
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myces W& Phaeoacremonium aqaa:aﬂ%§ fa
Aureobasidium pullulan, Brettanomyces naarde-
nensis, Debaryomyces nepalensis Wae Phaeo-
acremonium rubrigenum Nnuilunealaiobas
Hadduin 14 %8 asugadlu  Table 2 lu
msannitazinlain P. kudriavzevii uuaala
ﬁﬂ%ﬁaﬁaﬁﬁgm,l,ﬂﬂvlﬁmnﬁa 39 lalaian 310
fragranasriafifivanthmoiaunany 9
9098913 AUABH19AI8 N lddnazidudn
anlulieuian vawldaessii i1 lunazaan
waudn luuaudfduuasnaun: uveneld
Waen wazsnmolavesdulninig srudsluld
LLﬁaﬁ@mﬁduagluu’%mmﬁoﬂdn anatialain P.
kudriavzevii \Dnia@ s TaNaMInIzaN8LaNY
launludhmeoauninaguddnssiinoa
LLG:S%%ﬂﬁﬂ’l‘E’lﬂLauLﬁ‘aﬂ’liﬁadLﬁU’JL%dﬁL’Jﬂ
TanTavay3 uazdawudad Brettanomyces
naardenensis $1W% 15 balaian Pichia guillier-
mondii  31ww 9 lalaian waz Candida tropi-
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Table 2 Identification of 108 isolated yeast strains as known species in Ascomycota

Isolate

Accession number

and % identities

Closest species

CH-006, CH-016, CH-025, CH-034, CH-035,
CH-040

FJ515219 (100 %)

Aureobasidium pullulans strain

SN22 ATCC62921"

CH-015, CH-124, CH-125, CH-126, CH-127,
CH-128, CH-129, CH-130, CH-131, CH-132,
CH-133, CH-134, CH-135, CH-138, CH-139

AY969108 (100 %)

Brettanomyces naardenensis

CBS6116"

CH-044, CH-083, CH-084, CH-085, CH-086
CH-087

AF313362 (99.8 %)

Candida nivariensis strain

UWOPS 98-110.4

CH-078, CH-080, CH-081, CH-091, CH-122,
CH-123

FJ746056 (99.5 %)

Candida orthopsilosis strain

ATCC 96139 CBS10906

CH-115

EF177490 (98.8 %)

Candida pseudohaemulonii

strain AS 2.3240

CH-098, CH-119

FJ008045 (100 %)

Candida sp. AST2009b

CH-002, CH-079 FJ432617 Candida thaimueangensis
strain S04-2.2 CBS10360"
CH-003, CH-030, CH-031, CH-033, CH-051, | U45749 Candida tropicalis strain

CH-077, CH-097, CH-110

FWA-ZB3 CBS94'

CH-108, CH-109, CH-111, CH-112, CH-113

U45839 (100 %)

Debaryomyces nepalensis

CBS5921"

CH-117, CH-118

AB278172 (100 %)

Phaeoacremonium rubrigenum

CH-036, CH-037, CH-039, CH-041, CH-043,
CH-046, CH-047, CH-053, CH-088

FJ972213 (100 %)

Pichia guilliermondii strain

TY09 CBS2030"

CH-027, CH-028, CH-029, CH-042, CH-048,
CH-049, CH-050, CH-052, CH-054, CH-056,
CH-057, CH-059, CH-060, CH-061, CH-062,
CH-063, CH-064, CH-065, CH-066, CH-067,
CH-068, CH-069, CH-070, CH-071, CH-072,
CH-073, CH-093, CH-094, CH-095, CH-096,
CH-101, CH-103, CH-104, CH-105, CH-106,
CH-107, CH-120, CH-136, CH-137

AB617989 (100 %)

Pichia kudriavzevii CBS5147T

CH-032, CH-045, CH-074, CH-075, CH-076,
CH-121

FM180550 (100 %)

Pichia mexicana CBS7066"
ATCC42175

CH-114

AB281329 (100 %)

Pichia sydowiorum
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Table 3 Identification of CH-140, CH-141, CH-142

and CH-143 as the same species in a novel

species in Candida closely related to Candida naeodendra

Isolate Closest species Identities (%) Substitutions | Gaps
CH-140 | Candida naeodendra ATCC56465 (U45759) | 526/530 (99.2 %) 4 0
CH-141 | Candida naeodendra CBS6032 (U45759) 526/530 (99.2 %) 4 0
CH-142 | Candida naeodendra CBS6032' (U45759) 526/530 (99.2 %) 4 0
CH-143 | Candida naeodendra CBS6032 (U45759) 526/530 (99.2 %) 4 0

Candida dendronema (U45751)
ICandida diddensiae (U45750)

Candida germanica (AF245401)
Candida kanchanaburiensis (AB428759)
Pichia philogaea (U45765)

Pichia scolyti(U45788)

Pichia nakazawae var. akitaensis strain CECT

Sacchammyces cerevisiae

Candida sp. ST-358

Pichia sp. LM023

Candida tenuis (U45760)
Candida insectorum (U45791)
99 “Ascomycete sp. YP5-ET-N-0
Pichia mexicana

Candida trypodendroni

Candida conglobata

Candida andamanensis

Candida aaseri (U45802)

Candida butyri(U45780)

59

0.02 Knuc

CBS 1171 (U44806)

Figure 3 Phylogenetic tree based on the sequences of the D1/D2 domain of 26S rRNA gene,

showing positions of Candida sp. nov. (isolate CH-140, CH-141, CH-142 and CH-143) with

respect to closely related species. The phylogenetic tree was constructed from evolutionary

distance data corrected by two-parameter transformation of Kimura (1980), using the

neighbor-joining method. Numbers indicate percentages of bootstrap sampling, derived

from 1,000 samples.
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wuidledfudaaiad 5 ana 8 alTd Aa Crypto-
coccus heveanensis, Pseudozyma hubeiensis,
Rhodosporidium paludigenum, Rhodosporidium
toruloides, Rhodotorula calyptogenae, Rhodo-
torula mucilaginosa, Rhodotorula sp. Wag Usti-
lago sparsa uaziuuasladpdaadadle 6 ana
14 §UT& Ao Aureobasidium pullulan, Brettano-

myces naardenensis, Candida nivariensis, C.
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orthopsilopsis, C. pseudohaemulonii, C. tropi-
calis C. thaimueangensis, Candida sp., Debary-
omyces nepalensis, Phaeoacremonium rubric-
genum, Pichia kudriavzevii, P. guillermondii, P.
maxicana W8z P. sydowiorum 1%1_|ﬁ@1’l§a@7‘ﬁlﬁ
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