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ABSTRACT

'.) This study aimed to isolate wild yeasts obtained from flowers and soil of the Wolpyung park,
heok for Daejeon city and Gykpo beach, Buan, Jeollabuk-do in Korea, and to further characterize
updates previously unrecorded wild yeast strains. In total, 88 strains of 62 different species of wild
yeasts were isolated from 75 samples obtained from the Wolpyung park. Among these,

@ OPEN ACCESS six strains of Trichosporon moniliiforme and four strains each of Papiliotrema flavescens
PISSN : 0253-651X and Candida melibiosica were isolated. Additionally, 39 strains of 30 different species
eISSN - 23835249 of wild yeasts were isolated from 35 samples collected from the Gykpo beach. Among
Kor. J. Mycol. 2021 March, 49(1): 87-100 the 127 isolated wild yeast strains, 10 strains, including Apiotrichum porosum ASCM32-

https://doi.org/10.4489/KJM.20210009 1, were previously unrecorded. All the 10 previously unrecorded yeasts were oval or global

in shape, and three strains, including Candida athensensis WP4-90-3, formed spores.

Three strains, including Vishniacozyma taibaiensis WP13-2, were halophilic yeasts which

grew in 15% NaCl-containing YPD(yeast extract-peptone-dextrose) medium. Five strains,

including C. athensensis WP4-90-3, showed 15% ethanol resistance. Cell-free extracts from
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Al&]of| AR8-5F B Z] 2= Becton, Dickinson and Company (Sparks, MD, USA) A} A &9 yeast
extract-peptone-dextrose (YPD), yeast extract-malt extract (YM), potato-dextrose (PD) 5-& A-8-5FATh.
B-Glucuronidase (EC 3.2.1.31)= Escherichia coli=E] 2§ F& Sigma-Aldrich (St. Louis, MO, USA)
A AIE-S AHESH AL S5 elastase (EC 3.4.21.37)+= Merck Millipore (Billerica, MA, USA) A} A&
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7|14 2 AH8-F N-methoxysuccinyl-Ala-Ala-Pro-Val-p-nitro-anilide®@} p-nitrophenyl-D-glucuronide=
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Neutrophil elastase inhibition (%) = (1- Zz=emest ) 100
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TAYat e 1 opAiStel EYF SO R RE Fejdt oY a RS F Apiotrichum
porosum ASCM32-1(NIBRFEC000506483), Apiotrichum scarabacorum WP49-1(NIBRFEC000506081),
C. athensensis WP4-90-3(NIBRFEC000506484), Candida berkhoutiac WP34-2(NIBRFEC000506472),
Candida bracarensis WP35-1(NIBRFEC000506473), Cyberlindnera amylophila GP19-
1(NIBRFEC000506460), Kazachstania gamospora WP9-1(NIBRFEC000506077), Meyerozyma
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carpophila BN-17-1(NIBRFEC000506078), Tetrapisispora namnaoensis WP4-89-1(NIBRFEC000506485),
Vishniacozyma taibaiensis WP13-2(NIBRFEC000506076) 5 1075 H IS4 2 NIBRH 2)50]

FYo)l2 ERER HF A

Z}7} Table 33} Figs. 1,22} 2T},

s19to o] So] &l ekl S} o] 59 phylogenetic tree’=

Table 1. Wild yeasts isolated from flowers and soils of Wolpyung park in Daejeon city, Korea.

No. Putative species Isolated No.  Related GenBank No.  Identity(%)"
1 Apiotrichum scarabaeorum WP49-1 AF444710.1 604/608(99%)
2 Aureobasidium pullulans AWP3-3 KC160604.1 541/541(100%)
HP-29-1 KC160604.1 574/575(99%)
3 Bulleromyces albus AWP2-3 K(C433819.1 568/568(100%)
4 Candida albicans HWP5-19-2 KJ624029.1 612/612(100%)
5 Candida apicola Y-1-1 JN004197.1 479/479(100%)
6 Candida athensensis WP4-90-3 FJ196739.1 517/517(100%)
7 Candida berkhoutiae WP34-2 EF4600636.1 456/458(99%)
9 Candida bracarensis WP35-1 MH545924.1 586/591(99%)
8 Candida intermedia WP35-2 FJ455102.1 503/503(100%)
HH4-1 KX609389.1 512/512(100%)
AH3-1 FJ455102.1 526/531(99%)
10 Candida metapsilosis 09-1 MG009551.1 596/600(99%)
11 Candida oleophila WP5-19-1 AF178052.1 574/574(100%)
12 Candida palmioleophila HWP4-66-2 JQ650231.1 537/537(100%)
13 Candida parapsilosis WP4-56-1a KP852497.1 570/575(99%)
14 Candida pseudohaemulonii HWP4-58-1 EF177490.1 468/468(100%)
15 Candida pseudolambica HWP33-1 KU316731.1 540/540(100%)
HP-11-1 KU316731.1 567/570(99%)
16 Candida sake AHP17-2 FJ468465.1 558/558(100%)
HP-13-2 MF462787.1 566/567(99%)
17 Candida zeylanoides AWP4-81-1 KU316697.1 546/546(100%)
WP14-5 JX441613.1 577/580(99%)
18 Citeromyces matritensis 09-1 KY296062.1 608/616(99%)
19 Cryptococcus aureus AWP1-2 HQ641274.1 553/556(99%)
WP384 KT895965.1 572/572(100%)
HHP14-1 EU177572.1 608/609(99%)
20 Cryptococcus laurentii WP27-1 KU316736.1 572/572(100%)
AWP9-1 KP789312.1 593/593(100%)
NWP12-1 KU316735.1 596/597(99%)
HWPI12-1 KU316755.1 598/599(99%)
21 Cryptococcus magnus AWP5-9-4 AY?242120.1 643/643(100%)
22 Cryptococcus podzolicus WP4-75-5 KU316771.1 579/579(100%)
23 Cryptococcus pseudolongus WP5-33-1 EU289374.1 568/569(99%)
24 Cutaneotrichosporon moniliiforme AWPI11-1 KU316725.1 567/567(100%)
25 Cutaneotrichosporon mucoides DM13-1 AF335988.1 638/639(99%)
26 Debaryomyces hansenii NH3-1 KU316787.1 543/543(100%)
WP4-76-1 KU316760.1 543/543(100%)
AWP48-1 FJ485702.1 549/553(99%)
WP13-1 KU316787.1 578/581(99%)
27 Hannaella oryzae AWPI12-1 IN544025.1 576/576(100%)
HP-15-3 IN544025.1 592/596(99%)
28 Hanseniaspora uvarum B12-3 KU316705.1 610/614(99%)
29 Hanseniaspora vineae HG14-1 DQ655685.1 564/565(99%)
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Table 1. Continued.

No.  Putative species IsolatedNo.  Related GenBank No.  Identity(%)"
30 Issatchenkia occidentalis WP14-7 EF643590.1 519/520(99%)
31 Issatchenkia terricola HWP5-36-3 AB436451.1 553/554(99%)
32 Kazachstania gamospora WP9-1 AB198189.1 553/553(100%)
33 Kazachstania humilis AWP49-1 KF606996.1 505/505(100%)
WP4-70-1 GU138470.1 545/545(100%)
34 Kazachstania servazzii CK-15-2 KY107945.1 615/615(100%)
35 Kodamaea ohmeri WP5-7-1 FM180533.1 536/536(100%)
36 Lachancea fermentati WP4-92-1 KM234440.1 532/532(100%)
37 Lachancea thermotolerans AWP4-55-1 KT922390.1 594/594(100%)
38 Meyerozyma caribbica AHP23-1 MF979202.1 546/546(100%)
HHPI11-1 MF979202.1 546/546(100%)
HP-284 MF979202.1 571/575(99%)
39 Meyerozyma carpophila BN-17-1 FM180531.1 601/601(100%)
40 Microbotryozyma collariae WP5-21-3 AB831085.1 533/537(99%)
41 Moesziomyces aphidis WP31-3 KY992087.1 579/579(100%)
AHP14-1 KY992087.1 612/617(99%)
HWP1-1 KY992087.1 616/624(99%)
42 Oenothera odorata AWP3-1 JX975678.1 577/577(100%)
43 Papiliotrema aspenensis WP4-77-3 KX621788.1 580/580(100%)
44 Papiliotrema aurea NHP14-1 KT895965.1 603/609(99%)
45 Papiliotrema flavescens HP-21-1 MF448286.1 567/567(100%)
AWPI11-2 MF448286.1 597/598(99%)
46 Rhodosporidiobolus azoricus AWP30-1 AF459700.1 523/523(100%)
47 Rhodotorula nothofagi WP5-19-3 KC006668.1 620/620(100%)
48 Rhodotorula paludigena AWP4-52-2 KU316709.1 556/556(100%)
49 Saccharomyces cerevisiae WP5-3 KX428529.1 579/581(99%)
50 Saitozyma podzolica WP4-65-2 KU167696.1 576/576(100%)
51 Saturnispora diversa WP4-66-1 JQ672608.1 514/515(99%)
52 Schwanniomyces vanrijiae WP17-1 KU316748.1 576/580(99%)
AHPS-2 KU316748.1 577/581(99%)
HHPS-1 KU316748.1 578/581(99%)
53 Sporobolomyces camicolor AWP31-3 KU316784.1 537/537(100%)
WP31-5 KU316784.1 541/541(100%)
54 Tetrapisispora iriomotensis WP4-68-1 KU316722.1 553/553(100%)
55 Tetrapisispora namnaoensis WP4-89-1 AB499028.1 521/521(100%)
56 Tetrapisispora nanseiensis WP4-69-1 KU316776.1 554/554(100%)
57 Torulaspora delbrueckii WP48-2 KY296072.1 556/556(100%)
58 Vanrija humicola WP4-95-1 KY110010.1 565/565(100%)
AWP4-77-2 KU316773.1 571/571(100%)
59 Vishniacozyma taibaiensis WP13-2 JQ968529.1 566/566(100%)
(Continued)
60 Vishniacozyma tephrensis WP1-3 IN400781.1 564/566(99%)
61 Wickerhamomyces anomalus HWP5-3 KT972096.1 579/584(99%)
HO9-2 HF952838.2 611/616(99%)
62 Zygosaccharomyces rouxii 0-5-7 LT631809.2 584/586(99%)
"Homology of D1/D2 region in 26s tDNA
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Table 2. Wild yeasts isolated from flowers and soils of Gykpo beach in Buan of Jellabuk-do, Korea.

No.  Putative species IsolatedNo.  Related GenBank No.  Identity(%)"

1 Apiotrichum porosum ASCM32-1 KU167688.1 580/580(100%)
2 Barmnettozyma californica SCM19-1 DQ377655.1 633/633(100%)
3 Candida melibiosica HGP26-1 MN203651.1 500/500(100%)

SCM30-2 MN203651.1 509/511(99%)

4 Candida orthopsilosis GP26-1 FJ432622.1 561/562(99%)
5 Candida pseudohaemulonii GP34-1 EF177490.1 492/492(100%)
AGP34-1 EF177490.1 492/492(100%)

6 Candida vartiovaarae ATC37-1 KU316734.1 613/619(99%)

7 Cryptococcus flavus GP14-1 EU177572.1 589/590(99%)
8 Cryptococcus friedmannii GP244 KT427565.1 562/562(100%)
9 Debaryomyces hansenii AGP2-1 KU316715.1 566/566(100%)
10 Meyerozyma guilliermondii HGP22-1 KY952846.1 563/563(100%)

11 Microbotryozyma collariae AGP26-2 AB831085.1 534/537(99%)
12 Moesziomyces aphidis GP9-1 KY992087.1 589/589(100%)
AGP5-1 KY992087.1 589/589(100%)
HCPDS8-2b KY992087.1 589/589(100%)

13 Oenothera odorata GP5-2 JX975678.1 599/600(99%)

14 Cyberlindnera amylophila GP19-1 DQ409158.1 566/567(99%)
15 Pichia kudriavzevii HGP2-1 KU862645.1 559/559(100%)
16 Pichia mexicana AGP22-1 EF042031.1 488/488(100%)

17 Pichia scolyti GP1-1 U45788.1 502/506(99%)

AGP14-2 U45788.1 502/506(99%)

18 Pseudozyma antarctica GP26-2 JQ650240.1 597/598(99%)

AGP31-1a JQ650240.1 597/598(99%)
19 Pseudozyma aphidis GP9-3 KC763347.1 583/583(100%)
AGP36-4 KC763347.1 583/583(100%)
AGP34-3 TX049426.1 593/593(100%)

20 Pseudozyma tsukubaensis AGP14-1 LC333508.1 589/590(99%)
21 Rhodosporidium fluviale AGP34-2 KJ507301.1 577/577(100%)
22 Rhodotorula mucilaginosa AGP20-1 LC125984.1 533/533(100%)

23 Saccharomyces cerevisiac HGP40-1 MF966571.1 570/572(99%)

24 Sampaiozyma ingeniosa AHW10-1 AJ749834.1 596/600(99%)
25 Schizosaccharomyces japonicus HGP8-1 EU523635.1 567/567(100%)
26 Sporidiobolus pararoseus GP24-5 KJ756740.1 534/534(100%)
AGP24-2 KJ756740.1 534/534(100%)

27 Torulaspora delbrueckii HW20-1 FJ468458.1 572/573(99%)
28 Tricholoma matsutake GP37-1 KJ936989.1 532/532(100%)

29 Trichosporon asahii HGP22-2 KU316753.1 596/598(99%)

30 Ustilago trichophora GP23-3 AJ236141.2 596/600(99%)

"Homology of D1/D2 region in 26s rDNA
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Table 3. Microbiological characteristics of unrecorded wild yeasts from flowers and soils of Wolpyung park in Daejeon city and Gykpo beach

in Buan of Jellabuk-do, Korea.

Vi oo Crberlibon T

Characteristics ‘WP49-1 ASCM32-1 ‘WP4903 WP342 WP35-1 BN-17-1 WP132 WP9-1 GP19-1 WP4-89-1
NIBRFGC  NIBRFGC  NIBRFGC NIBRFGC NIBRFGC  NIBRFGC NIBRFGC NIBRFGC NIBRFGC  NIBRFGC
000506081 000506483 000506484 000506472 000506473 000506078 000506076 000506077 000506460 000506485
Morphological characteristics
Shape/size (Lum) Global03%03 Global1.5x1.5 Oval/1.7x12  Global03%03  Oval/12x08  Ovall5x10  Ovall3x12  Global/14x14 Ovall2x10 Oval/1.6x1.1
Vegetative reproduction Budding Budding Budding Budding Budding Budding Budding Budding Budding Budding
Spore/pseudomycelium - Lo +- - - - +- +- + -
Cultural characteristics
Growthon YPD/YM/PD media ~ +H+H++ A+ Rnraras +HH- A A HHHA HAHH A Rraras
Color on YPD medium Cream ‘White Cream White ‘White ‘White Cream White ‘White White
Growth
- vitamin-free medium + - - - + + + + + -
- 10/20% glucose YPD medium +- +- Rans +- HH +HA +H +HA+ HH+ +H+
- 5/15% NaCl YPD medium +- +- +- - +- +- +HH - +- -
- 5/10% ethanol YPD medium +- +- HHt - +HH - +H - +- +HH
- heavy metal resistance Qi ke, F&' Py P CoTQl, LELGr Pyt Lot Qr, LYLQut R, LGl L,Co",  LECo O, LG,
an+, ng+ Fez+’ T PUB Fez+’ Hg2+ P02+, Hg2+ Zn2+, Hg2+ Cu}, PB an+, ng+ an+’ Pt
Growth on temp/pH 1530°C 20:30°C 20:30°C 20:30°C 20:30°C 20:30°C 1530°C 1530°C 2040°C 20:30°C
pH4T PH67 PH4AZ PH67 pH4AS pH4T /pH43 PHAZ PH67 PHAZ
+: Growth; -: No growth; YPD: Yeast extract-peptone-dextrose; YM: Yeast extract-malt extract; PD: Potato dextrose.
KX773338.1 Meverocvimacaribbica
KURB62655.1 Meverocvimaguilliermondii
NG 0547921 Meverocvma smitlsonii
Candida athensensis WP4-90-3
98 90 '— FI196739.1 Candidh atheisersis
AB388753.1 Candidauthaithaning
’7 100 Candida bracarensis WP35-1
100 KI756747.1 Candica bracarensis
] IN671972.1 Candida nivariensis
a1 AB436467.1 Candidaelabrata
AY 497683 .1 Candidaintamedia
o NG 0608171 Candidamiddelhovertiana

20 AB462347.1 Candidaezoensis
00 Candida berkhonutine WP34-2
100 ' EF460636.1 Candida berkhoutiae

100 | Apiotrichum scarabaeorum WP49-1
94 KY106144.1 Apiotricinm scarabasorum
NG 037122.1 Apiotricinm brassicae

_
0.050

100 | | IN939448.1 Trichosporon loubieri

EU118982.1 Trich onmycotoxinivorarns

AF189885.1 Aviotriclum sporotrichoides

EF460344 1 Irichospeoroncopropiilum

KY106148.1 Apiotricinmm xviepini
Apiotrichum poresum ASCM32-1

90 ' KU167688.1 Apiotricinm porosum

Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from soils and flowers of Gykpo beach in
Buan of Jellabuk-do, Korea, based on the nucleotide sequences of large subunit 26S ribosomal DNA
D1/D2 and 5.8S ribosomal DNA internal transcribed spacer (ITS) region. The tree was generated by the
neighbor-joining method, using MEGA 7. The bar indicates the number of substitutions per position.
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KY1073530.1 Cvberlindera amviophila

KY817771.1 Cvberlmdherafabicri
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100

KY107369.1 Cvbarlimdieraiaponica
KP698383.1 Cvberlmcheraxviosiivtica

KY106385.1 Meverocvinacarvovhila

o0 Meverozyma carpophila BN-17-1

KY108543.1 Meveroovinaguilliermondi
JQ686908 1 Mevaronma caribbica

Kazachstania gmneospora WP9-1

KY107922.1 Kazaclstania gamospora
KP2663897 .1 Ka-aclstania zonata

21 MF377361.1 Kazacisiania hellenica

AT507435.1 Khwvveronnees picene

74 KU316722.1 Tetrapissporairiomotensis

KY109814 .1 Tefrapissporaarboricala

KY109819.1 Tetrapisisporaflestii
498["7 Tetrapisispora namnaocensis WP4-80-1

00 - AB498093 1 Tetrapisispora namnacersis

100

’_LFNS 372121 Crvptococcis heimaeversis

KU6593537.1 Crypiococcis victoriae

100 KR.993802.1 Fishmiacocvma peneaus

Vishniacozyma ratbaiensis WP13-2

00 ' MT447890.1 Vislmiaconyma taibaiersis

—_
0.050

Fig. 2. Phylogenetic tree of the unrecorded yeasts isolated from soils and flowers of Wolpyung park in
Dagjeon city, Korea, based on the nucleotide sequences of large subunit 26S ribosomal DNA D1/D2 and
5.8S ribosomal DNA internal transcribed spacer (ITS) region. The tree was generated by the neighbor-
joining method, using MEGA 7. The bar indicates the number of substitutions per position.
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oI 48 474 58 gt utelo A o) 8840l 18 Ao 2ol 2719 277}
275k 3 RE 07)% EE50| A oR PHAS o] 83 S glor} 2L BE ol
3 atick:

U 07|& 2 E3 HEAN 2RHFE2 S5 elastaseX{sff &4t
B-glucuronidaseX{sf| &4

9|2t o] g Al Y-t Axs4-87 FriolA Rt o B R s F =Ui n)7|
£ g S H YA ol R 359 FA|EFEE5S AlEst] AUl 78 #FEol o
St gl 4= A7 B-glucuronidase®l] T3t A5l &/d1t G/ o &4 Ao T S5+
elastase #15f) 273 S5 Tt (Table 5, 6).

Table 4. Assimilation and fermentation of sugars and sugar alcohols.

Strain No.
(Assimilation/fermentation)
Sugars Apiotrichum  Apiotrichum Candida Candida Candida Meyerozyma  Vishniacozyma  Kazachstania ~ Cyberlindnera  Tetrapisispora
/Sugar alc scarabaeorum ~ porosum athensensis ~ berkhoutiae  bracarensis carpophila taibaiensis gamospora amylophila ~ namnaoensis
WP49-1 ASCM32-1 ‘WP4-90-3 WP34-2 WP35-1 BN-17-1 WP13-2 WP9-1 GP19-1 WP4-89-1

NIBRFGC NIBRFGC NIBRFGC  NIBRFGC  NIBRFGC NIBRFGC NIBRFGC NIBRFGC NIBRFGC NIBRFGC
000506081 000506483 000506484 000506472 000506473 000506078 000506076 000506077 000506460 000506485

glucose +/- /- +- A+ +/- A+ /- A+ A+ A+
fructose +/- -/- +t/- ++ ++ +A++ +/- +/- ++ +/-
galactose -/- -/- +H/- -/- -/- A+ +/- -/- -/- Enrans
mannose +- -/- +- +- +/- +- +- +- +- +-
sucrose +/- -/- +/- +/- +/- +/- +- A+ -/- +/-
lactose +- -/- -/- -/- -/- -/- +/- -/- -/- -/-
maltose -/- -/- +/- +- -/- +- +- -/- +- -/-
raffinose -/- -/- +- +- -/- +H- +- +- -/- +-
cellobiose +- -/- ++/- -/- -/- +- +- -/- +- -/-
xylose -/- /- +HA+ /- -/- /- /- /- /- -/-
starch -/- -/- -/- -/- -/- -/- -/- -/- -/- -/-
mannitol -/- -/- ++/- +- -/- +- +- -- +- -/-
sorbitol -- -/- ++- +- -/- -/- ++- -/- -/- -/-
citric acid’ ++ + ++ + ++ ++ + ++ ++ ++
acetic acid - - - - - - - - - -

+: assimilated or fermented; -: not assimilated or fermented. ; *: Only assimilation of citric acid and acetic acid were investigated

Table 5. Anti-acute lung injury human neutrophil elastase inhibitory activities and anti-colon B-glucuronidase inhibitory activities of cell-free
extracts from unrecorded wild yests.

No. Putative species Isolated No. HNE" inhibitory activity(%) B-Glucuronidase inhibitory activity(%o)
1 Apiotrichum scarabaeorum WP49-1 n.d” n.d

2 Apiotrichum porosum ASCM32-1 n.d n.d

3 Candida athensensis ‘WP4-90-3 n.d n.d

4 Candida berkhoutiae WP34-2 n.d n.d

5 Candida bracarensis WP35-1 n.d 5.6+0.3
6 Meyerozyma carpophila BN-17-1 13.5+0.9 n.d

7 Vishniacozyma taibaiensis WP13-2 6.7+0.7 3.5%1.5
8 Kazachstania gamospora WP9-1 n.d 27.7+0.7
9 Cyberlindnera amylophila GP19-1 n.d nd
10 Tetrapisispora namnaoensis WP4-89-1 n.d 9.5+0.6

" HNE; Human neutrophil elastase, ” n.d; not detected
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