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ABSTRACT

The goal of this study was to elucidate wild yeast diversity of Geumgang midstream near
Sejong metropolitan autonomous city, Korea. Thirty-seven strains of 32 species of wild
yeasts were isolated from 43 water and soil samples under the Bulti bridge of Sejong city,
Korea. Seven yeasts of each Candida spp. and Cryptococcus spp. were the predominant
species isolated from samples near the Bulti bridge. Holtermanniella takashimae SW048

") (NNIBRFG9314), Cystofilobasidium infirmominiatum SWO013 (NNIBRFG9310), Mrakia cryoconite
> SWO015 (NNIBRFG9316), Pichia sporocuriosa SW085 (NNIBRFG9326) and Cryptococcus
updates aspenensis SW008 (NNIBRFG9309) represented novel yeast strains found in Korea for the
first time. All of these previously unrecorded yeasts, except for Mrakia cryoconite SW015 had

ﬂ OPEN ACCESS ascospores and grew well in yeast extract-peptone-dextrose (YPD), yeast extract-malt extract
PISSN : 0253-651X (YM) and potato-extrose (PD) media. Pichia sporocuriosa SW085 grew well in vitamin-free
eISSN - 2383-5249 medium and Holtermanniella takashimae SW048, which was a halotolerant wild yeast, grew
Kor. J. Mycol. 2019 March, 47(1): 51-61 well YPD medium containing 5 % NaCl. Twenty-six strains representing eight species of wild
https://doi.org/10.4489/KJM 20190007 yeast were isolated from 22 water and soil samples under the Haetmuri bridge of Sejong city,
Received: February 11, 2019 Korea. Candida pseudolambica (12 strains) and Aureobasidium pullulans (11 strains) were the

Kce:;ﬁgijmgcrzhliéz%ig predominant isolates from samples near the Haetmuri bridge. Occultifur kilbournensis HBO60

© 2019 THE KOREAN SOCIETY OF MYCOLOGY. (NNIBRFG9317), Sampaiozyma vanillica HB014 (NNIBRFG9332), Xenoramularia neerlandica
HBO039 (NNIBRFG9335), Candida norvegica HB315 (NNIBRFG9306), C. melibiosica HB316

Thisisan Open Access artide (NNIBRFG9305), C. quercuum GBO014 (NNIBRFG9307), and C. succiphila GB015 (NNIBRFG9308)
SRS cleirioed ncerheienmsof represented novel yeast strains recorded in Korea for the first time. O. kilbournensis HB060
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nc/A0)) which permits unrestricted nor-commercial unrecorded yeasts, except S. vanillica HB014 and X. neerlandica HB039, grew well in vitamin-
use, distribution, and reproduction in any medium, free medium, and C. norvegica HB315 and C. succiphila GB015, which were halotolerant wild
provided the original work s properly cited. yeasts, which grew well in YPD medium containing 5 % NaCl.
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kilbournensis HB060 (NNIBRFG9317), Sampaiozyma vanillica HB014 (NNIBRFG9332), Xenoramularia
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Table 1. Wild yeast species isolated from water and soil samples under the Bulti bridge in

Sejong city, Korea
Putative species Isolated No. Related Genebank no. Identity(%)
Aureobasidium pullulans S12-4 JX067761.1 599/614(98%)
Barnettozyma californica S11-3 KY106171.1 626/633(99%)
Candida berkhoutiae S2-3 EF460636.1 456/456(100%)
Candida boleticola S7-3 KY106351.1 538/545(99%)
Candida glabrata W2-3 KY106477.1 617/624(99%)
Candida pseudolambica W8-2 KY106708.1 553/566(98%)
Candida pseudolambica S7-5 KU316731.1 590/604(98%)
Candida tropicalis S4-1 MG720231.1 606/613(99%)
S7-1 MG720231.1 607/615(99%)
Cryptococcus aspenensis S8-1 KC469777.1 576/576(100%)
Cryptococcus aureus S12-2 KT895965.1 627/640(98%)
Cystofilobasidium capitatum Wi-1 KY107453.1 637/640(99%)
Cryptococcus flavus S12-1 EU177572.1 637/640(99%)
Cryptococcus podzolicus S10-3 LC134055.1 640/641(99%)
S10-4 LC134055.1 638/640(99%)
Cystofilobasidium infirmominiatum W2-2 KY107456.1 635/639(99%)
Filobasidium magnum S5-3 KY107722.1 634/643(99%)
W2-6 KY107722.1 638/644(99%)
Hannaella oryzae S1-3 KM246122.1 633/640(99%)
Hannaella sinensis Wo6-4 FJ743606.1 629/637(99%)
Holtermanniella takashimae W8-6 FM242574.1 635/642(99%)
W8-7 FM242574.1 635/642(99%)
Kazachstania servazzii W8-1 KY107945.1 609/615(99%)
Mrakia aquatica Ww2-4 GQI11522.1 641/646(99%)
Mrakia cryoconiti W4-6 KC433805.1 592/592(100%)
Meyerozyma guilliermondii S5-1 KY107722.1 609/613(99%)
Pichia manshurica S11-2 KY296081.1 590/604(98%)
S11-4 KY296081.1 594/604(98%)
Pichia sporocuriosa S2-2 KY108918.1 595/603(99%)
Piskurozyma taiwanensis W5-2 LC178803.1 592/597(99%)
Rhodosporidiobolus fluvialis S8-2 KY108963.1 616/618(99%)
Rhodotorula glutinis W4-1 KY945223.1 611/617(99%)
Sporobolomyces phaffii W2-5 KU316721.1 610/615(99%)
Trichosporon moniliiforme S1-2 KU316725.1 627/638(98%)
Vishniacozyma victoriae WS8-3 MG735809.1 625/639(98%)
Wickerhamomyces pijperi S2-1 EF550335.1 566/574(99%)
Williopsis saturnus S7-2 EU543664.1 537/538(99%)
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NG 060626.1 Holtermanniella takashimae

FM242574.1 Holtermanniella takashimae

Holtermanniella takashimae SW048
KT970772.1 Holtermanniella nyarrowii

MGT35796.1 Holtermanniella festucosa

35‘| HM146917.1 Gryptococcus festucosus

FJT48667.1 Cryptococcus watticus

99| KUT05463.1 Papiliotrema fonsecae

KJ439508.1 Cryptococcus laurentii

Cryptococcus aspenensis SW008
LC17&724.1 Papiliotrema aspenensis
KC469777.1 Cryplococcus aspenensis
KY107470.1 Gystofilobasidium macerans
g7— Cystofilobasidium infirmominiatum SW013
o KY107456.1 Cystofilobasidium infirmominiatum
KY107447.1 Cystofilobasidium bisporidii
AY052485.1 Cystofilobasidium capitatum
a7 | Mrakia cryoconite SW051
- NG 0563491 Mrakia cryoconiti
KY108576.1 Mrakia frigida
FJ487624 1 Mrakia robertii
AY038314.1 Mrakia blollopis
AB909052.1 Mrakia gelida

FJ432617.1 Candida thaimueangensis
Pichia sporocuriosa SW085

—_—

0.050

100

K¥108918.1 Pichia sporocuriosa
KM103060.1 Pichia oceidentalis
1001 AB500183.1 Candida pseudolambica

Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from water and soil samples
under the Bulti bridge in Sejong city, Korea, based on the nucleotide sequences of large
subunit 26S ribosomal DNA D1/D2 region. The tree was generated by the neighbor-joining
method, using MEGA7.

Table 2. Characteristics of the unrecorded yeasts from water and soil samples under the Bulti bridge in Sejong city, Korea

Strains Holtermanniella Cystofilobasidium . P . Cryptococcus
. . .. Mrakia cryoconiti Pichia sporocuriosa .
takashimae infirmominiatum aspenensis
Isolated No. SW048 SWO013 SWO051 SWO085 SW008
Morphological characteristics
Shape Oval Oval Global Oval Global
Vegetative reproduction Budding Budding Budding Budding Budding
size(ym) 1.0~1.7 0.9~1.5 1.0~1.1 0.8~1.7 1.3~1.3
Ascospore + + - + +
Pseudomycelium - + - + +
Cultural characteristics
Growth on YPD /YM/PD media /4P A+ A+ AR WA A YASE
Color on YPD medium Cream Cream White White Cream
Growth on Vitamin-free medium - ++ - - +
Growth on 10%/20%
glucose-YPD medium -/- -/- -/- ++/+ +/+
Growth on 5%/15%
NaCl-YPD medium ++/- -/- +/— —/— +/—
Growth on temp (°C) 20-30 20-30 25-30 20-30 20-30
pH range pH 5-8 pH 5-8 pH 5-8 pH 5-8 pH 5-8
Y +; formed, -; not formed, » +++; very good grew, ++; good grew, +; grew, -; not grew
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Table 3. Wild yeast species isolated from water and soil samples under the Haetmuri bridge
in Sejong city, Korea

Putative species Isolated No. Related Genebank no. Identity(%)
Aureobasidium pullulans G4-2 KC160604.1 569/571(99%)
G4-4 KX958050.1 601/614(98%)
G4-5 KX958050.1 606/615(99%)
G10-1 KX958050.1 603/615(98%)
G10-2 KX958050.1 602/615(98%)
G10-3 KC160604.1 567/567(100%)
G10-4 KX958050.1 604/616(98%)
G23-1 KX958050.1 608/616(99%)
KK13-1 KX958050.1 602/617(98%)
KK25-1 KX893322.1 564/566(99%)
KK42-2 KX958050.1 603/614(98%)
Candida pseudolambica Gl14-2 KU316731.1 595/605(98%)
Gl16-2 KU316731.1 591/603(98%)
G18-2 KU316731.1 594/604(98%)
G18-4 KY106706.1 594/607(98%)
G20-1 KU316731.1 599/605(99%)
G22-4 KU316731.1 596/604(99%)
KK35-2 KU316731.1 588/603(98%)
Candida quercuum G14-3 EF550292.1 580/586(99%)
Candida succiphila G13-3 NG _055129.1 569/572(99%)
Candida vartiovaarae G7-1 KU316734.1 610/618(99%)
G8-1 KY106865.1 579/581(99%)
KK3-1 KY106865.1 611/619(99%)
Cryptococcus carnescens G23-2 KR632591.1 581/589(99%)
Cryptococcus laurentii KK9-1 AJ876597.1 636/641(99%)
Cryptococcus sp. KK38-1 AB462336.1 579/585(99%)
Cryptococcus tephrensis KK22-2 JX188134.1 627/640(98%)
Cyberlindnera saturnus KK2-2 KU316712.1 606/619(98%)
Filobasidium magnum KK4-1 KY107722.1 632/644(98%)
KK24-3 KY107722.1 639/644(99%)
KK30-2 KY107722.1 640/643(99%)
KK41-2 KY107722.1 631/643(98%)
Kazachstania servazzii KK2-3 KY107945.1 603/616(98%)
Kazachstania unispora KK35-1 LC215949.1 559/567(99%)
Leucosporidium golubevii KK17-1 KY108283.1 620/635(98%)
KK24-1 KY108283.1 621/632(98%)
Metschnikowia reukaufii KK16-1 MH047200.1 546/559(98%)
KK16-2 MH047200.1 545/556(98%)
KK22-1 MH047200.1 547/557(98%)
KK41-1 MH047200.1 548/557(98%)
Moesziomyces antarcticus G6-3 MH185804.1 638/648(98%)
Occultifur kilbournensis KK45-1 KP413160.1 574/575(99%)
Papiliotrema aurea G10-5 KY108729.1 592/592(100%)
Papiliotrema fuscus KK25-2 KY108736.1 637/640(99%)
Pichia spartinae G22-2 FJ468448.1 562/563(99%)
Pseudomicrostroma phylloplanum G10-7 KY108550.1 630/642(98%)
Rhodotorula taiwanensis KK10-2 AB863557.1 537/539(99%)
Saccharomyces cerevisiae G22-3 CP029160.1 609/618(99%)
Sampaiozyma vanillica KK38-2 KY109537.1 618/631(98%)
Sporidiobolus pararoseus KK21-1 KY109715.1 611/615(99%)
Sporobolomyces phaffii KK1-1 KU316719.1 571/572(99%)
KK1-2 KY109760.1 613/618(99%)
KK42-1 KU316719.1 603/615(98%)
Tilletiopsis washingtonensis KK21-3 AM160640.1 639/644(99%)
Wickerhamomyces anomalus KK37-2 KY296073.1 611/617(99%)
Gl6-1 KY296073.1 608/617(99%)
Wickerhamomyces silvicola G13-2 KY110133.1 606/616(98%)
Xenoramularia neerlandica KK29-1 KX287261.1 556/557(99%)
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Table 4. Characteristics of the unrecorded yeasts from water and soil samples under the Haetmuri bridge in Sejong city, Korea

Occultifur  Sampaiozyma Xenoramularia ~ Candida Candida Candida Candida

Strains . . s . . L. ..
kilbournensis  vanillica neerlandica  norvegica  melibiosica  quercuum succiphila
Isolated No. HB060 HBO014 HB039 HB315 HB316 GB014 GBO015
Morphological characteristics
Shape Oval Oval Oval Global Oval Oval Global
Vegetative reproduction Budding Budding Budding Budding Budding Budding Budding
size(ym) 0.7~1.2 0.8~1.3 0.8~1.0 1.4~1.6 1.3~1.5 0.7~1.0 0.8~0.9
Ascospore - + - + + + +
Pseudomycelium - + - - - + +
Cultural characteristics
Growth on YPD /YM/PD media ~ ++/+/+++"  ++H++H++  +H/++HH++ ++/—/+ A A A
Color on YPD medium Orange White White White White White White
Growth on Vitamin-free medium + - - + ++ + +
Growth on 10%/20%
glucose-YPD medium +/— —/—- -/- +/+ —/— ++/+ 4+
Growth on 5%/15%
NaCl-YPD medium +/— +/— -/- 4/~ —/— +/— ++/—
Growth on temp (°C) 20-30 20-30 25-30 20-35 20-30 20-30 20-30
pH range pHS5-8 pH6-8 pHS-8 pHS5-8 pH6-8 pHS5-8 pHS5-8

" +; formed, -; not formed, ” +++; very good grew, ++; good grew, +; grew, -; not grew
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Fig. 2. Phylogenetic tree of the unrecorded yeasts isolated from water and soil samples
under the Haetmuri bridge in Sejong city, Korea, based on the nucleotide sequences of large
subunit 26S ribosomal DNA D1/D2 region. The tree was generated by the neighbor-joining
method, using MEGA7.
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