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ABSTRACT

The goal of this study was to elucidate wild yeast diversity of the midstream region of the
Geumgang river, Gongju, Chungnam province, Korea. Fifty strains of 24 species of wild yeasts
were isolated from 45 water and soil samples among which Cryptococcus spp. (11 strains),
Cryptococcus magnus (7 strains), Rhodotorula spp. (9 strains), and Hanseniaspora spp. (6
strains) were dominant. Four species, Candida chauliodes WISF 0201, Candida oleophila
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WISF 0202, Candida catenulata WISF 0203, and Candida jaroonii WISF 0204, represented

Kor. J. Mycol. 2018 June, 46(2): 98-104 newly recorded yeasts in Korea. All of these unrecorded yeasts were oval in shape, formed
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ascospores and pseudomycelium, and grew in vitamin-free medium. Candida oleophila WISF
PISSN : 0253-651X 0202 was thermophilic which can grow at 37°C.
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Table 1. Yeast isolated from water and riverside soils of Geumgang midstream in Gongju city, Korea

Putative species Isolated no. Related Genebank sequence Identity (%)
Bullera coprosmaensis WISF0191 FN428908.1 640/640 (100%)
Candida catenulata WIJSF0203 EU585763.1 508/509 (99%)
Candida chauliodis WISF0201 NG042500.1 572/573 (99%)
Candida jaroonii WISF0204 KY106531.1 543/544 (99%)
Candida oleophila WISF0163 EU326130.1 603/607 (99%)
WISF0202 AB278598.1 608/617 (99%)
Cryptococcus adeliensis WISF0183 IN400746.1 596/601 (99%)
Cryptococcus flavescens WISF0164 FJ743610.1 573/575 (99%)
WISFO0165 FJ743610.1 622/630 (99%)
WISF0166 FJ743610.1 622/630 (99%)
Cryptococcus magnus WISF0179 AY242120.1 620/626 (99%)
WISF0184 AY242120.1 639/639 (100%)
WISF0188 JX188126.1 613/614 (99%)
WISF0197 JX188126.1 613/614 (99%)
WISF0198 JX188126.1 596/601 (99%)
WISF0199 JX188126.1 588/593 (99%)
WISF0200 JX188126.1 638/639 (99%)
Hanseniaspora opuntiae WISFO0159 KCl111446.1 573/573 (100%)
WISF0161 KCI111446.1 573/573 (100%)
WISF0196 KCI111446.1 610/610 (100%)
Hanseniaspora uvarum WISF0155 AM160628.1 643/643 (100%)
WISF0175 AM160628.1 640/640 (100%)
WISF0176 AM160628.1 635/642 (99%)
Kwoniella europaea WISF0172 HE996972.1 636/636 (100%)
Meyerozyma guilliermondii ~ WISF0174 KC119207.1 601/602 (99%)
WISFO0180 KC119207.1 534/540 (99%)
Microstroma juglandis WISF0173 EU069497.1 528/535 (99%)
WISF0182 EU069497.1 616/616 (100%)
Occultifur externus WISF0171 FN428901.1 613/626 (98%)
Pichia kluyveri WISF0154 AJ746339.1 613/613 (100%)
WISF0156 AJ746339.1 600/613 (98%)
WISF0160 AJ746339.1 612/613 (99%)
WISF0162 KCl111446.1 612/614 (99%)
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Table 1. (Continued)

Putative species Isolated no. Related Genebank sequence Identity (%)
Pseudozyma aphidis WISF0185 JN940520.1 612/614 (99%)
WISF0186 JN940520.1 634/642 (99%)
WISF0187 JN940520.1 510/512 (99%)
Pseudozyma rugulosa WISF0157 JN940523.1 510/511 (99%)
WISF0190 JN940523.1 612/613 (99%)
WISF0194 JN940523.1 607/607 (100%)
WISF0195 JN940523.1 564/564 (100%)
WISF0193 JN940523.1 577/582 (99%)
Rhodotorula graminis WISF0189 EU563930.1 592/595 (99%)
WISF0192 EU563930.1 591/594 (99%)
Rhodotorula hinnulea WISF0181 AB038130.1 478/485 (99%)
Rhodotorula minuta WISFO0158 AB026000.2 523/534 (98%)
Rhodotorula mucilaginosa WISF0178 AF335987.1 614/614 (100%)
Rhodotorula pinicola WISF0167 DQ377682.1 599/599 (100%)
WISF0168 DQ377682.1 598/599 (99%)
WISF0169 DQ377682.1 641/641 (100%)
Rhodotorula sp. WISF0170 JQ768925.1 641/641 (100%)
Torulaspora delbrueckii WISF0177 HE660065.1 641/641 (100%)

olo] ATHE-S E3H61 e 1 B0l A Aol el A] wke] et BolA
A Bk 3 E0F 007ol A 23% 3775-0] oS o] BelEilc)

AT B FRE v A B ool o] iR 6] e E o
B A} AL AlEE Z0 2 9Fo 2 £aH 0 2 A Aol ol S f i U AT
ASEOR NTE SAA 3 oPIREES § oS A ALl

_1:.
—
=
=

2 07| OpgEmo| MY U £
9ot o] B B T AT Lol Aet B3t 5 EJol 4 Helgopans
% Candida chauliodes WISF 0201, Candida oleophila WISF 0202, Candida catenulata
WISF 02038} Candida jaroonii WISF 0204 5 4552 = v]7|5 X HF52 5
sl

olE =Wl 7|5 AR w50 AT Fig. 13 2al o[ 50 R 7R wfobd S4de &
AFRH ATH= Table 291 2t

o[ AlZe] Fefe FHOR Solo] ol YFFAL SHT B AhdmAh SFAS
ATt EQ, 475 BT WEHIS 7151 S YPD MRl AR ek 5%
NaClE ?HgF YPD HiZ|ollA] A5dt= WR/8= E Atk 55| Candida oleophila WISF

5233815]2| Vol. 46, No. 2,2018 - 101



Sang-Min Han et al.

0202+ 37°CoflA = ALoh= 1.2 ar g ofo g A a4 Akt 1.2 irg3
F-8ak 710 2 AZtE|o] Z71 Aglo] ZsY Folct.

Candida chauliodes WJSF0201
NG 042500.1 Candida chauliodis
KP054271.1 Candida
KC798422.1 Candida corydali
AB457171.1 Candida
KM555177.1 Candida
JX515981.1 Candida verbasci
KY106731.1 Candida
NG 042503.1 Candida bohioensis
KY106749.1 Candida santamariae

MG707652.1 Candida sake

AY242318.1 Candida sp.

KY106718.1 Candida railenensis
Candida oleophila WJSF0202
AB278598.1 Candida oleophila

100

100

EU250075.1 Debaryomyces hansenii
EU250074.1 Candida zeylanoides
99| KY106887.1 Candida vrieseae
KY106481.1 Candida gorgasii
NG 054822.1 Candida friedrichii
KY106568.1 Candida
NG 054790.1 Candida
LC134044.1 Candida tumulicola
DQ404499.1 Candida songkhlaensis
72| Candida jaroonii WJSF02034
AB292056.1 Candida jaroonii
I: DQ173680.1 Candida tritomae
100 KY106549.1 Teunomyces lycoperdinae
AY520380.1 Kodamaea laetipori
EU585763.1 Candida
0 KY107656.1 Diutina
AY242295.1 Candida sp.
KX018466.1 Candida versatilis
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Candida catenulata WJSF0203
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Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from water and riverside soils of
Geumgang midstream in Gongju city, Korea, based on the nucleotide sequences of large
subunit 268 ribosomal DNA D1/D2 region. The tree was generated by the neighbor-joining

method, using MEGA7.
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Table 2. Characteristics of the unrecorded yeasts from water and riverside soils of Geumgang midstream in Gongju city, Korea

Candida chauliodes Candida oleophila Candida catenulate Candida jaroonii
WISF0201 WISF0202 WISF0203 WISF0204

Morphological characteristics

Shape (0] (0] (0] (0]
Vegetative reproduction B B B B

Size (um) 0.8x1.2 0.9 x 1.5 0.8x1.2 1.0x 1.5
Ascospore + + + +
Pseudomycelium + + + +
Cultural characteristics

Growth on YPD /YM/PD media /A A =+ A+
Color on YPD medium C C C C
Growth on vitamin-free medium + + + +
Growth on 50% glucose-YPD — — — —
medium

Growth on 5%/10%/NaCl-YPD +— +— +— +—
medium

Growth on temp/pH range 20~30°C/pH 4~7 25~37°C/pH 4~7 25~30°C/pH 6~7 20~30°C/pH 6~8

O, oval; B, budding; +++, very good growth; ++ or +, good growth; —, no growth; C, cream color; YM, yeast extract-malt extract medium; YPD, yeast
extract-peptone-dextrose medium; PD, potato-dextrose medium.
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