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ABSTRACT

This study aimed to isolate wild yeasts from water and soil sample of the Nonsan stream
and Sapgyoho (lake) in Chungcheonnam-do, Korea, and to further characterize previously
unrecorded wild yeast strains. In total, 102 strains, representing 55 different species of wild
yeast were isolated from 95 samples collected from the Jangseoncheon and Ipchoncheon
of Nonsan stream in Jellabuk-do and Chungcheonnam-do. Among these, 33 strains were
isolated from alkalophilic yeast extract-peptone-dextrose (YPD) medium (pH 9.0), and 9
strains were isolated concurrently on general YPD medium (pH 6.5) and alkalophilic medium.
Seventeen strains of Cryptococcus laurentii were predominantly isolated. Additionally, 65
strains, representing 27 different species of wild yeast were isolated from 58 samples obtained
from Sapgyoho (lake). Among the 82 isolated wild yeast strains, 8 strains, including Candida
fructus JSC 72-1(JSL-GGU 015), had not previously been recorded. All 8 previously unrecorded
yeasts were oval in shape except C. fructus JSCT2-1(JSL-GGU-015), and only the Filobasidium
chernovii JSC39-1(JSL-GGU-013) strain formed spores. All strains except Pseudosydowia
eucalypti JSC23-6(JSL-GGU-012) grew well in yeast extract-peptone-dextrose (YPD) and
yeast extract-malt extract media and grew in vitamin-free medium. Four strains, including
P.eucalypti JSC23-6(JSL-GGU-012) grew well in 15% NaCl-containing YPD medium. F.chernovii
JSC39-1(JSL-GGU-013) and Sirobasidium intermedium JSCT-3(JSL-GGU-014) assimilated
lactose, and five strains, including F. chernovii JSC39-1(JSL-GGU-013) also assimilated starch.
All strains were resistant to 800 ppm of Ca, Cu, Li, and Mg ions.

Keywords: Microbiological characteristics, Nonsan stream, Sapgyoho, Unrecorded yeasts,
Wild yeasts
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Table 1. Isolated wild yeast from freshwaters and soils in Nonsan stream between Wanju-gun in Jellabuk-do and Nonsan city in
Chungcheongnam-do, Korea.

No. Putative species Isolated No. Related Genebank No. Identity(%) Remarks
1 Aureobasidium namibiae JSC22-3 KR632589.1 562/562(100%) General yeasts
Aureobasidium pullulans JSC8-1 KC160604.1 567/567(100%)
JSC23-3 LC326044.1 566/566(100%)
3 Bamettozyma californica JSC31-1 MF420370.1 584/585(99%)
4 Bulleromyces albus JSC24-3 KC433819.1 568/568(100%)
5 Candida panamericana JSC6-3 AY309874.1 512/522(98%) Unrecorded yeast
6  Candida pseudolambica JSC7-1 HQI11149%4.1 545/545(100%)
JSC54-1 KI756756.1 540/540(100%)
7 Cryptococcus aureus JSC51-1 KT895965.1 592/592(100%)
8 Cryptococcus diffluens JSC46-2 KMO085333.1 558/558(100%)
9 Cryptococcus flavescens JSC4-3 EU386723.1 593/593(100%)
10 Cryptococcus flavus JSC4-1 EU523632.1 574/574(100%)
11 Cryptococcus laurentii JSC6-1 KC433775.1 591/591(100%)
JSC49-1 JQ968469.1 591/591(100%)
12 Cyberlindnera sargentensis JSC74 HM461618.1 549/549(100%)
13 Cyberlindnera saturmus JSC29-1 EF460512.1 549/549(100%)
14 Cystobasidium slooffiae JSC34-2 GU373763.1 584/584(100%)
15 Dioszegia hungarica JSC44-2 JF706609.1 568/578(98%)
16  Dioszegia zsoltii JSC39-3 JQ219318.1 588/589(99%)
17 Filobasidium chemovii JSC39-1 KC433769.1 581/595(98%) Unrecorded yeast
18 Hannaella kunmingensis JSC37-1 FJ828962.1 605/626(97%)
19 Hanseniaspora occidentalis JSC48-1 EU268641.1 564/564(100%)
20  Issatchenkia hanoiensis JSC7-2 EF460516.1 534/534(100%)
21 Oenothera odorata JSC25-2 JX975678.1 600/600(100%)
22 Papiliotrema aspenensis JSC24-1 KX621788.1 576/577(99%)
23 Papiliotrema aurea JSC16-2 IN004200.1 585/587(99%)
24 Pichia occidentalis JSC21-1 KY463390.1 532/532(100%)
25  Pscudosydowia eucalypti JSC23-6 KU167701.1 547/563(97%) Unrecorded yeast
26 Pseudozyma antarctica JSC12-2 JQ650240.1 636/642(99%)
27  Pseudozyma aphidis JSC3-3 1X049426.1 593/593(100%)
28  Pseudozyma tsukubaensis JSC8-2 JQ219313.1 610/616(99%)
29  Rhodosporidium fluviale JSC47-1 KJ507301.1 569/569(100%)
30  Rhodotorula mucilaginosa JSC3-2 KU316772.1 606/614(99%)
31 Rhodotorula nothofagi JSC10-1 KP171572.1 579/579(100%)
32 Saccharomyces cerevisiae JSC41-2 KY296071.1 606/616(98%)
33 Saitozyma flava JSC16-1 KY952856.1 593/594(99%)
34 Sirobasidium intermedium JSC7-3 AF075492.1 608/630(97%) Unrecorded yeast
35  Sporidiobolus pararoseus JSC24-2 MF045462.1 606/615(99%)
36  Sporobolomyces carnicolor JSC11-2 DQ841276.1 576/578(99%)
37  Trichosporon porosum JSC29-3 EF460563.1 570/570(100%)
38  Ustilago spermophora JSC34-1 FJ527112.1 580/580(100%)
39  Ustilentyloma graminis JSC53-1 MF448311.1 568/568(100%)
40  Vanrija humicola JSC6-2 EF653916.1 568/569(99%)
41  Vishniacozyma tephrensis JSC39-2 GQI11508.1 590/592(99%)
42 Vishniacozyma victoriae JSC43-2 KT970768.1 627/635(99%)
43 Wickerhamomyces pijperi JSC38-1 KY416958.1 510/511(99%)
44 Zygowilliopsis califorica JSC314 HQ111497.1 513/514(99%)
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Table 1. Continued

No.  Putative species Isolated No. Related Genebank No. Identity(%) Remarks

1 Aureobasidium pullulans AJSC18-2 JN004193.1 560/560(100%) Alkalophilic yeasts
2 Bullera sinensis AJSC37-2 EU002794.1 574/574(100%)
3 Candida fructus AJSC72-1 HM461701.1 476/477(99%) Unrecorded yeast
4 Candida stauntonica AJSC20-1 FJ527095.1 545/545(100%) Unrecorded yeast
5 Cryptococcus flavescens AJSC12-4 EU386723.1 592/592(100%)
6  Cryptococcus laurentii AJSC10-2 JQ968469.1 591/591(100%)

AJSC23-1 KC433775.1 592/592(100%)
7 Hannaella kunmingensis AJSC41-1 FJ828962.1 605/626(97%)
8 Hannaella oryzae AJSC3-1 JN544025.1 576/577(99%)
9  Papiliotrema aurea AJSC35-1 JN004200.1 591/599(99%)
10 Papiliotrema flavescens AJSC39-1 MF045447.1 591/591(100%)
11 Papiliotrema laurentii AJSC49-1 L.C497428.1 583/583(100%)
12 Pseudozyma hubeiensis AJSC8-1 K(C845937.1 584/586(99%)
13 Pseudozyma tsukubaensis AJSC8-2 LC333508.1 588/589(99%)
14 Rhodosporidium azoricum AJSC10-1 AF321978.1 549/550(99%)
15 Rhodotorula mucilaginosa AJSC46-1 KU316766.1 597/603(99%)
16 Rhodotorula taiwanensis AJSC33-2 KR995814.1 554/555(99%)
17 Saitozyma podzolica AJSC46-2 KU167681.1 573/583(98%)
18  Sporobolomyces carnicolor AJSC45-1 FJ527107.1 546/546(100%)
19 Trichosporon porosum AJSC29-2 EF460563.1 570/570(100%)
20  Ustilago trichophora AJSC43-1 AJ236141.2 631/644(98%)
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Table 2. Isolated wild yeast from freshwaters and soils in Sapgyoho (lake) of Chungcheongnam-do, Korea.

No.  Putative species Isolated No. Related Genebank No. Identity(%) Remarks
1 Candida panamensis SG57M-1 FJ614685.1 531/549(97%) General yeasts
2 Candida tritomae SG55M-3 AY2422552 528/540(98%) Unrecorded yeast
3 Cryptococcus aureus SG10-1 KT895965.1 590/591(99%)
4 Cryptococcus laurentii SG47-2 KP789312.1 595/596(99%)
5 Papiliotrema aurea SG7-1 JN004200.1 584/587(99%)
6 Papiliotrema flavescens SG2-3 MF448286.1 590/590(100%)
7 Papiliotrema laurentii SG39-1 KX118629.1 591/592(99%)
8  Pseudozyma antarctica SG1-1 JQ650240.1 633/640(99%)
9  Pseudozyma aphidis SG3-1 1X049426.1 591/591(100%)
10 Rhodosporidium babjevae SG8-1 EU386721.1 570/570(100%)
11 Rhodosporidium fluviale SG47-3 KJ507301.1 573/574(99%)
12 Rhodotorula mucilaginosa SG49-1 MF462790.1 565/565(100%)
13 Sporidiobolus pararoseus SG2-2 KU167710.1 564/567(99%)
SG36-3 KU609453.1 557/559(99%)
14 Sporobolomyces carnicolor SG22-2 KU316784.1 543/543(100%)
15 Ustilentyloma graminis SG38-2 MF448292.1 574/575(99%)
16 Vanrija humicola SG28-1 KU316773.1 587/588(99%)
SG50M-1 KX791410.1 576/576(100%)
1 Apiotrichum scarabacorum ASG2-1 AF444710.1 571/572(99%) Alkalophilic yeasts
ASG55M-2 FJ614685.1 530/548(97%)
2 Candida pseudolambica ASGI17W-1 EF460528.1 534/534(100%)
3 Candida zeylanoides ASGl1-1 KC510068.1 555/555(100%)
4 Cryptococcus flavescens ASG36-1 KC160615.1 584/585(99%)
5 Cryptococcus flavus ASG47-2 AB863528.1 548/548(100%)
6  Cryptococcus laurentii ASG34-1 KP789312.1 594/596(99%)
7 Hanseniaspora uvarum ASG51M-1 MN203647.1 573/573(100%)
8 Kwoniella mangrovensis ASG21W-2 JQ968532.1 561/568(99%) Unrecorded yeast
9 Lachancea thermotolerans ASG7-1 HM191681.1 557/557(100%)
10 Papiliotrema aurea ASG37-2 JN004200.1 584/587(99%)
11 Papiliotrema flavescens ASG45-1 MF448286.1 590/590(100%)
12 Papiliotrema laurentii ASG30-1 KX118629.1 591/592(99%)
13 Pichia occidentalis ASG49-2 KY463390.1 532/532(100%)
14 Pseudozyma aphidis ASG3-1 KC763347.1 583/583(100%)
15 Rhodotorula ingeniosa ASG33-1 KP263771.1 565/565(100%)
16 Rhodotorula mucilaginosa ASG49-3 AF444738.1 587/597(98%)
17 Sporidiobolus pararoseus ASG3-4 KU167710.1 561/562(99%)
18  Sporobolomyces phaffii ASGI10-3 FJ527108.1 546/546(100%)
19 Ustilentyloma graminis ASG38-2 MF448311.1 578/580(99%)
20  Vanrija humicola ASG50M-1 KX791410.1 576/576(100%)
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Fig. 1-A. Phylogenetic tree of the unrecorded yeasts isolated from freshwaters and soils of Nonsan
upstream, based on the nucleotide sequences of large subunit 26Sribosomal DNA D1/D2 region. The
tree was generated by the neighbor-joining method, using MEGA 7. The bar indicates the number of
substitutions per position. The new isolates from the present study are shown in bold and its detailed
characteristics were described in Tables 3 and 4. (Bold type font; unrecorded yeasts.)
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Fig. 1-B. Phylogenetic tree of the unrecorded yeasts isolated from freshwaters and soils of
Sapgyoho(lake), based on the nucleotide sequences of large subunit 26S ribosomal DNA D1/D2 region.
The tree was generated by the neighbor-joining method, using MEGA 7. The bar indicates the number
of substitutions per position. The new isolates from the present in Tables 3 and 4. (Bold type font;
unrecorded yeasts.)
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