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ABSTRACT

The goal of this study was to isolate and characterize the wild yeast strains in the soils of
Hajodae and Gyungpodae Beaches, Gyungpo Lake in Kangwon-do, Korea and evaluate their
anti-demential and tyrosinase inhibitory activities. Among the 27 yeast strains isolated from 30
soil samples from Hajodae Beach, Cyberlindnera culbertsonii HJ31-1, Dothichiza pithyophila
HJ22-4, Metschnikowia bicuspidata HJ16-1, and Sakaguchia cladiensis HJ14-1 were recorded
for the first time in Korea. Additionally, six of the 55 wild yeast strains isolated from 45 soil
samples from Gyungpodae Beach and Gyungpo Lake had not previously been detected in
Korea, such as Aureobasidium melanogenum JR3-1. The microbiological characteristics and
anti-demential and tyrosinase inhibitory activities of these previously unrecorded yeasts were
investigated. Almost all of them were oval-shaped and had ascospores except for Dothichiza
pithyophila HJ22-4, Diutina siamensis JR37-5, and Canadida gelsemii DC 35-1. Furthermore,
they were all sugar-tolerant and able to grow in 20% glucose-containing YPD broth, except
for Cyberlindnera culbertsonii HJ31-1. Diutina siamensis JR37-5 had the highest tyrosinase
inhibitory activity (30.9%).

Keywords: Hajodae and Gyungpodae beaches, Physiological functionality, Soil, Unrecorded
wild yeasts
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Table 1. Wild yeasts from soils of Hajodae beaches in Gangwon-do, Korea

g, ol @ ti2 e 5219 oPdet Al BEollM ZH2 273, 34k, 2249

Isolated

Related

No. Putative species No. Genebank No. Identity(%)  Accession No.
1 Aureobasidium pullulans HJ22-2 JX067761.1 604/615(98)
2 Candida railenensis HJ33-2  KY106718.1 609/617(99)
3 Candida subhashii HJ2-2 EU836708.1 606/616(98)
4 Cryptococcus adeliensis HI12-2 IN400752.1 628/641(98)
5 Cryptococcus laurentii HI3-2 KU316735.1 628/639(98)
HI12-1 AJ876597.1 630/646(98)
6 Cyberlindnera culbertsonii HJ31-1 NG _058894.1  535/536(99) MN339674
7 Dothichiza pithyophila HJ22-4 FJ150969.1 535/553(97) MN339673
8 Metschnikowia bicuspidata HJ16-1 EU285506.1 548/560(98) MN339681
9 Metschnikowia koreensis HI26-2  KU316743.1 580/593(97)
10 Metschnikowia viticola HJ23-1 NG _058346.1  551/563(98)
11 Meyerozyma guilliermondii HJ17-1  MGO015938.1 607/616(99)
12 Moesziomyces antarcticus HIJ1-2 MH185804.1 638/649(98)
13 Papiliotrema flavescens HIJ24-1 MF045447.1 629/640(98)
14 Rhodotorula glutinis HJ25-1  MF045460.1 607/618(98)
15 Saccharomyces cerevisiae HI29-1 CP029160.1 609/616(99)
16 Sakaguchia cladiensis HJ14-1  KY109526.1 563/584(96) MN339680
HI8-1 KY109526.1 568/584(97)
17 Schwanniomyces vanrijiae HJ28-2 KY109646.1 607/613(99)
18 Solicoccozyma aeria HIJ31-2 GQI11490.1 627/644(97)
19 Torulaspora delbrueckii HJ28-1 NG _058413.1  607/617(98)
20 Trichosporon moniliiforme HJ5-1 KT895976.1 638/651(98)
HJ5-2 KU316725.1 628/640(98)
HJ27-1 KT895976.1 629/640(98)
21 Wickerhamomyces anomalus ~ HJ22-1 KY296073.1 613/617(99)
HJ26-1  KY296073.1 613/617(99)
22 Yamadazyma scolyti HJ34-1 KY110163.1 567/576(98)
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Table 2. Wild yeasts from soils of Gyungpodae beaches and Gyungpo lake in Gangwon-do, Korea

No. Putative species Isolated No. L Identity(%)  Accession No.
Genebank No.
1 Aureobasidium melanogenum JR3-1 MH875142.1 605/616(98) MN339678
2 Aureobasidium pullulans GP21-5 JX067761.1 599/614(98)
DC18-1 KX958050.1 604/616(98)
3 Bullera alba DC1-3 KY106263.1 589/591(99)
4 Candida berkhoutiae GP88-8 EF460636.1 456/456(100)
DC19-2 EU289343.1 538/544(99)
5 Candida boleticola GP47-1 KY106351.1 538/545(99)
6 Candida gelsemii DC35-1 KY106461.1 590/598(98) MN339672
7 Candida pseudolambica GP73-8 KY106708.1 553/566(98)
8 Candida tropicalis GP57-9 MG720231.1 606/613(99)
GP99-8 MG720231.1 607/615(99)
9 Cryptococcus aspenensis GP82-3 KC469777.1 576/576(100)
10 Cryptococcus aureus DC10-1 KJ439602.1 541/542(99)
DCI11-2 KT895965.1 626/640(98)
GP3-5 KT895965.1 627/640(98)
11 Cryptococcus flavus GP42-1 EU177572.1 637/640(99)
12 Cryptococcus podzolicus GP87-7 LC134055.1 640/641(99)
GP46-1 LC134055.1 638/640(99)
13 Cystofilobasidium infirmominiatum GP92-1 KY107456.1 635/639(99)
14 Diutina siamensis JR37-5 KT336715.1 486/487(99) MN339676
15 Filobasidium magnum GP76-6 KY107722.1 634/643(99)
16 Hannaella oryzae GP54-3 KY107722.1 638/644(99)
DCI-1 KM246122.1 575/586(98)
DC16-1 KT895972.1 629/640(98)
17 Hannaella sinensis GP9-3 KM246122.1 633/640(99)
GP18-2 FJ743606.1 629/637(99)
18 Hanseniaspora uvarum DC10-4 KY107846.1 615/627(98)
19 Holtermanniella takashimae GP26-7 FM242574.1 635/642(99)
GP60-2 FM242574.1 635/642(99)
20 Kazachstania servazzii GP62-5 KY107945.1 609/615(99)
21 Metschnikowia colchici JR2-2 JX656745.1 507/523(97) MN339679
22 Meyerozyma guilliermondii GP11-9 KY107722.1 609/613(99)
DC19-1 KU316708.1 605/612(99)
23 Moesziomyces aphidis DC2-1 KY992087.1 633/649(98)
DC3-2 KY992087.1 633/655(97)
DC10-2 KY992087.1 635/648(98)
24 Papiliotrema flavescens DC9-3 MF045447.1 626/640(98)
25 Pichia sporocuriosa GP76-5 KY108918.1 595/603(99)
26 Pseudozyma pruni JR13-2 NG_058380.1 638/649(98) MN339677
27 Rhodosporidiobolus fluvialis DCI10-5 KU316718.1 605/616(98)
GP23-3 KY108963.1 616/618(99)
28 Rhodosporidium fluviale DC20-1 KJ507301.1 609/617(99)
DC20-2 KJ507301.1 610/618(99)
29 Rhodotorula glutinis DC1-4 MF045460.1 611/623(98)
GP60-6 KY945223.1 611/617(99)
30 Saccharomyces cerevisiae DC4-1 KY109375.1 603/617(98)
31 Sarocladium bactrocephalum DC7-2 KC798431.1 183/190(96)
32 Sarocladium strictum DC6-1 MH869709.1 592/602(98)
33 Sporidiobolus pararoseus DC20-3 KY109715.1 602/614(98)
34 Sporobolomyces carnicolor DC1-2 KY109743.1 562/563(99)
35 Sporobolomyces phaffii GP84-5 KU316721.1 610/615(99)
36 Sporophora toruliformis JR24-1 MH868634.1 635/650(98) MN339675
37 Trichosporon moniliiforme GP97-5 KU316725.1 627/638(98)
38 Wickerhamomyces pijperi GP99-3 EF550335.1 566/574(99)
39 Williopsis saturnus GP34-9 EU543664.1 537/538(99)
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MN339681), Sakaguchia cladiensis HJ14-1 (NIBRFGC000502623, Genebank MN339680),
Aureobasidium melanogenum JR3-1 (NIBRFGC000502624, Genebank MN339678), Diutina
siamensis JR37-5 (NIBRFGC000502625, Genebank MN339676), Metschnikowia colchici JR2-2
(NIBRFGC000502626, Genebank MN339679), Pseudozyma pruni JR13-2 (NIBRFGC000502627,
Genebank MN339677), Sporophora toruliformis JR24-1 (NIBRFGC000502628, Genebank MN339675)
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TESF, Aureobasidium melanogenum JR3-1, Metschnikowia colchici JR2-2, Pseudozyma pruni JR13-2

Table 3. Microbiological characteristics of unrecorded wild yeasts from Hajodae and Gyungpodae beaches of Gangwon-do, Korea

Strains Cyberlindnera ~ Dothichiza ~ Metschnikowia — Sakaguchia — Aureobasidium Diutina Metschnikowia  Pseudozyma  Sporophora Candida
culbertsonii pithyophila bicuspidata cladiensis ~ melanogenum  siamensis colchici pruni toruliformis gelsemii
Isolated No. HI31-1 HI22-4 HJ16-1 HJ14-1 JR3-1 JR37-5 JR2-2 JR13-2 JR24-1 DC35-1
Accession No. MN339674  MN339673  MN339681 MN339680  MN339678  MN339676  MN339679  MN339677  MN339675  MN339672
Morphological characteristics
Shape Oval Oval Global Oval Oval Oval Oval Oval Oval Oval
Vegetative reproduction Budding Budding Budding Budding Budding Budding Budding Budding Budding Budding
size({m) 0.5x1.2 1.0x1.2 1.5x1.5 1.0x1.8 1.7x2.9 1.1x1.3 1.0x1.6 0.9x1.9 0.7x2.1 1.1x1.4
Ascospore Formed Not formed Formed Formed Formed Not formed Formed Formed Formed Not formed
Pseudomycelium Not formed  Not formed Not formed Not formed Not formed Not formed  Not formed Formed Not formed Formed
Cultural characteristics
Growth on YPD /YM/PD -[H+* -/++ ++/+ -/+/+ /A -/+/+ A A A A A -+
media
Color on YPD medium Cream Cream Cream Cream Cream Cream Cream Cream Cream Cream
Growth on Vitamin-free - -- - - ++ - + ++ ++
medium
Growth on 10%/20% +/- /A ++ ++ HH/++ +H+ A4+ +H/+++ /A ++
glucose-YPD medium
Growth on 5%/15% -/- -/- -/- -/- -/- -/- -/- -/- -/- -/-
NaCl-YPD medium
Growth ontemp/pH range  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/  20°C-30°C/
pH6-7 pH6-7 pH6-7 pH6-7 pH6-7 pH6-7 pH6-7 pH6-7 pH6-7 pH6-7

*A600: >1.5; +++, >1.0; ++,>0.5; +, <0.5; -
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KC160604.1 Aureobasidium pullulans

HEB02523.1 Aureobasidium proteae
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—
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{ Candida gelsemii DC14-3
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Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from Hajodae and Gyungpodae Beaches in
Korea, based on the nucleotide sequences of D1/D2 region of 26S ribosomal. The tree was generated
by the neighbor-joining method, using MEGA?7.
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Fig. 2. Microscopic features of the unrecorded yeasts isolated from Hajodae and Gyungpodae Beaches
in Korea A; Cyberlindnera culbertsonii HJ31-1, B; Dothichiza pithyophila HJ22-4, C; Metschnikowia
bicuspidate HJ16-1, D; Sakaguchia cladiensis HJ14-1, E; Aureobasidium melanogenum JR3-1,

F; Diutina siamensis JR37-5, G; Metschnikowia colchici JR2-2, H; Pseudozyma pruni JR13-2, I;
Sporophora toruliformis JR24-1, J; Candida gelsemii DC35-1
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ThS- B AT}, Diutina siamensis JR37-52] 30.9% tyrosinase 131232 71 5{18]2] QAH EFolA
2|5t oY & & Naganishia globosa G1-72] 28%%} St 52112 Starmerella bombicola 80-J-12] #{ 5
2/d(36.2%) 1} BlshA U o 2 Ao d o Tk gt tyrosinase A&/ 0] 7MY =AW
Diutina siamensis JR37-5vF5+ Khunnamwong ‘5[22]°] Ef=-2] B 9l ZZ|oj|A ]S 22|, 5435
o] HIES o] 59 AA &-& Ate 2 A7h A 2ol wEhA] o] o g R 5= o
O & njuf 7|54 A7) AYAtol] e 588 A 0 2 AFEE| A tyrosinase A5l &2 Agak2719] X4
stet 24 EA #1859 27t At ok

O

Table 4. Inhibitory activities of acetylcholinesterase, butyrylcholinesterase and tyrosinase of unrecorded
wild yeasts from Hajodae and Gyungpodae beaches of Gangwon-do, Korea

AChE BChE Tyrosinase
Unredcorded yeasts Isolated No. inhibitory inhibitory inhibitory
activity(%) activity(%) activity(%)
Cyberlindnera culbertsonii HI31-1 n.d* n.d n.d
Dothichiza pithyophila HI22-4 n.d n.d n.d
Metschnikowia bicuspidata HJ16-1 n.d n.d n.d
Sakaguchia cladiensis HI14-1 n.d n.d n.d
Aureobasidium melanogenum JR3-1 n.d n.d 20.3(£1.1)
Diutina siamensis JR37-5 n.d n.d 30.9(£2.7)
Metschnikowia colchici JR2-2 n.d n.d 13.7(£1.8)
Pseudozyma pruni JR13-2 n.d 3.0(=0.1) 14.3(x0.3)
Sporophora toruliformis JR24-1 n.d n.d 5.8(x0.5)
Candida gelsemii DC35-1 n.d n.d n.d
AChE; acetylcholinesterase, BChE; butyrylcholinesterase
*n.d; not detected
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HQ

U e Foleh S8 T EF] oPI e S 0| F R EAS Lot A} sk
SFAEY S8, HE o FH EYSERE oPIa RS2 £2, 56, ol & =
07|15 GRS Hste] oS FaHH NI ALY 52 ZASIct ke oh48%
FH EF 304 ABERRE 2F, 27750 oM RS2 £, 3 F 2 S84
W HES 4 FH EY 45890l A Aureobasidium melanogenum JR 3-13-& E3l5h= 39F 55759
O E R SS 225U o] & F sl 8ol A el oY B 5 F Cyberlindnera culbertsonii
HI31-1, Dothichiza pithyophila HJ22-4, Metschnikowia bicuspidata HJ16-1, Sakaguchia cladiensis
HIJ14-1, Aureobasidium melanogenum JR3-1, Diutina siamensis JR37-5, Metschnikowia colchici JR2-
2, Pseudozyma pruni JR13-2, Sporophora toruliformis JR24-13} Candida gelsemii DC35-15 10w+
So| FU| t7|% B SR HF AEEtt ol SL URE 7o SohHoz JUEAL
SFR AL Cyberlindnera culbertsonii HI31-1, Metschnikowia bicuspidata HI16-1, Sakaguchia cladiensis
HI14-1, Aureobasidium melanogenum JR3-1, Metschnikowia colchici JR2-2, Pseudozyma pruni JR13-2
3} Sporophora toruliformis JR24-15-2 g5ttt Aureobasidium melanogenum JR3-1
5 459 n7|1& FE 52 vitaming T } ] i% YPD BiR|o| A = L3519 3L Cyberlindnera
culbertsonii HI31-12]0]] 975501 20% Z =92 H-7-5F YPD HiZ|oflA] J&-6l= WA 2=
o|glt}. o] & Zf u]7] 5 oY E R S0| BN EZZE-5F Diutina siamensis JR37-5757F 30.9%
9] 714 &2 tyrosinase A1 &S LWEFH AL Aureobasidium melanogenum JR3-1 w552 20.3%
9] tyrosinase A 1&g E 3t

ACKNOWLEDGEMENTS

This research was supported by the project on the survey and excavation of Korean indigenous species
of the National Institute of Biological Resources (NIBR 201902113) under the Ministry of Environment,
Republic of Korea.

REFERENCES

1. LeeJS, Lee SH, Kwon SJ, Ahn C, Yoo JY. Enzyme activities and physiological functionality
of yeasts from traditional Meju. Kor J Appl Microbiol Biotechnol 1997;25:448-53.

2. Han SM, Jeon SJ, Lee HB, Lee JS. Screening of y-aminobutyric acid (GABA)-producing wild
yeasts and their microbiological characteristics. Kor J Mycol 2016;44:87-93.

3. Min JH, Ryu JJ, Kim HK, Lee JS. Isolataion and identification of yeasts from wild flowers in
Gyejoksan, Oseosan and Baeckamsan of Korea. Kor J Mycol 2013;41:47-51.

4. Hyun SH, Mun HY, Lee HB, Kim HK, Lee JS. Isolation of yeasts from wild flowers in
Gyonggi-do province and Jeju island in Korea and the production of anti-gout xanthine
oxidase inhibitor. Kor J Microbiol Biotechnol 2013;41:383-90.

5. Min JH, Lee HB, Lee JS, Kim HK. Identification of yeasts isolated from wild flowers collected
in coast areas of Korea based on the 26S rDNA sequences. Kor J Mycol 2013;41:185-191

6. Hyun SH, Min JH, Lee HB, Kim HK, Lee JS. Isolation and diversity of yeasts from wild

The Korean Journal of Mycology 2019 Vol.47

257



Kim et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

flowers in Ulleungdo and Yokjido, Korea. Kor J Mycol 2014;42:28-33.

Hyun SH, Min JH, Kim SA, Lee JS, Kim HK. Yeasts associated with fruits and blossoms
collected from Hanbat arboretum, Daejeon, Korea. Kor J Mycol 2014;42:178-82.

Hyun SH, Han SM, Lee JS. Isolation and physiological functionality of yeasts from wild
flowers in Seonyudo of Gogunsanyeoldo, Jeollabuk-do, Korea. Kor J Mycol 2014;42:201-6.
Han SM, Hyun SH, Lee JS. Isolation and identification of yeasts from wild flowers in Deogyu
mountain and their physiological functionalities. Kor J Mycol 2015;43:47-52.

Han SM, Hyun SH, Lee HB, Lee HW, Kim HK, Lee JS. Isolation and identification of yeasts
from wild flowers collected around Jangseong lake in Jeollanam-do, Republic of Korea, and
characterization of the unrecorded yeast Bullera coprosmaensis. Mycobiology 2015;43:266-71.
Han SM, Han JW, Bae SM, Park WJ, Lee JS. Isolation and identification of wild yeasts from
soils of paddy fields in Daejeon metropolitan city and Chungcheongnam-do, Korea. Kor J
Mycol 2016;44:1-7.

Han SM, Lee JS. Isolation and identification of wild yeasts from soils of an herb park in Seoul
metropolitan city and characteristics of unrecorded yeasts. Kor J Mycol 2016;44:108

Han SM, Lee SY, Kim HK, Lee JS. Characterization of wild yeasts isolated from leaves
obtained from Mt. Daedun and Mt. Chilgap, Korea. Kor ] Mycol 2017;45:31-42.

Han SM, Lee JS. Characterization of unrecorded yeasts Isolated from leaves of trees of
Oknyeobong peak and Yeonjasan mountains in Daejeon, Korea. Kor J Mycol 2017;45:23-30.
Han SM, Kim HK, Lee HB, Lee JS. Isolation and identification of wild yeasts from
freshwaters and soils of Nakdong and Yeongsan river, Korea, with characterization of two
unrecorded yeasts. Kor J Mycol 2016;44:350-4.

Han SM, Lee SY, Kim HK, Lee JS. Characterization of the unrecorded wild yeasts from the
water and riverside soils of Daejeoncheon and Gapcheon in Daejeon Metropolitan city, Korea.
Kor J Mycol 2017;45:98-104.

Han SM, Kim JY, Lee HB, Kim HK, Lee JS. Isolation and characterization of wild yeasts
from water and riverside soils of Geumgang midstream in Gongju City, Korea. Kor J Mycol
2018;46:98-104.

Kim JY, Han SM, Lee JS. Isolation and tyrosinase inhibitory activity of wild yeasts obtained
from soil in the fields of medicinal plants, ginseng and Korean angelica. Kor J Mycol
2018;46:315-23.

Kim JY, Lee SY, Han SM, Lee JS. Production of anti-dementia acetylcholinesterase inhibitors
from the wild yeasts Saccharomyces cerevisiae WISLO113 and Wickerhamomyces anomalus
JSF0128. Kor J Mycol 2018;46:447-57.

Seo DS, Jang JH, Kim NM, Lee JS. Optimal extraction condition and characterization of
antidementia acetylcholinesterase inhibitor from Job’s tears (Coix lachrymajobi L.). Korean J
Med Crop Sci 2009;17:434-8.

Han SM, Hyun SH, Kim NM, Lee JS. Antioxidant activity and inhibitory activities of xanthine
oxidase and tyrosinase of yeasts from wild flowers in Korea. Kor J Mycol 2015;43:99-103.
Khunnamwong P, Lertwattanasakul N, Jindamorakot S, Limtong S, Lachance MA.
Description of Diutina gen. nov., Diutina siamensis, f.a. sp. nov., and reassignment of Candida
catenulata, Candida mesorugosa, Candida neorugosa, Candida pseudorugosa, Candida
ranongensis, Candida rugosa and Candida scorzettiae to the genus Diutina. Int J Syst Evol
Microbiol 2015;65:4701-9.

The Korean Journal of Mycology 2019 Vol.47

258



