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Abstract

In order to investigate the diversity of yeasts from major rivers (the Daejeoncheon, Gapcheon
and Yudeungcheon) located in Daejeon city, we isolated wild yeasts by plating diluents of
samples collected during the summer and winter of 2016 onto yeast extract-peptone-dextrose
(YPD) medium, then identified them using Basic Local Alignment Search Tool (BLAST)
analysis to compare the nucleotide sequences of the PCR amplicons for the D1/D2 domain of
26S rDNA. In total, we isolated 191 yeast strains belonging to 104 species from 148 soil or
water samples from the rivers and their junctions. Candida spp. (45 strains) including Candida
tropicalis (22 strains) were the most abundantly isolated strains from the Daejeoncheon.
Candida spp. (16 strains) including Candida vartiovaarae (8 strains) and Candida spp. (18
strains) such as Candida sake (4 strains) were also the dominant isolates from the Gapcheon and
Yudeungcheon, respectively. In conclusion, Candida spp. and Cryptococcus spp. were the most
dominant strains, corresponding to 42% and 7% of the 191 yeast strains isolated in this study,
respectively.
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Table 1. Yeasts isolated from waters and soils in riversides of Daejeoncheon, Daejeon city,

Korea
No. Putative species Isolated no. Relai;e;iiir;zbank Identity (coliirtrilzflkjate)
1 Candida catenulata WISL0001 KT336721.1 505/509 (99%)  August, 2016

WISL0002  KT336721.1 502/508 (99%)

2 Candida orthopsilosis WISL0003 FJ794967.1 608/615 (99%)
3 Candida tropicalis WISL0004 KF281607.1 603/613 (98%)
WISL0005 KF281607.1 609/613 (99%)

4 Debaryomyces udenii WISLO0006 IN940509.1 602/613 (98%)
5 Hanseniaspora uvarum WISL0007 KT156710.1 599/607 (99%)
6 Kazachstania unispora WISL0008  HM627101.1 608/616 (99%)
7 Kluyveromyces marxianus ~ WJISL0009 KT853036.1 578/588 (98%)
8 Metschnikowia pulcherrima  WIJISL0010 KX018455.1 472/479 (99%)
WISL0011 JX049419.1 494/502 (98%)

9 Meyerozyma guilliermondii ~ WJISL0012 LC134306.1 609/614 (99%)
10 Saccharomyces cerevisiae ~ WISL0013 KT459474.1 603/616 (98%)
WISL0014  KT459474.1 607/615 (99%)

WISL0015 KT459474.1 607/615 (99%)

WISL0016  KT459474.1 609/616 (99%)

WISL0017 KT459474.1 611/616 (99%)

11 Trichosporon coremiiforme ~ WISL0018 KU316754.1 631/640 (99%)
12 Trichosporon faecale WISL0019 JX111951.1 630/640 (98%)
13 Wickerhamomyces anomalus 'WJISL0020 KT895982.1 611/615 (99%)

Candida glabrata WISL0038  KY106474.1 616/624 (99%) January 9. 2017

2 Candida infanticola WISL0039  KY106515.1 597/603 (99%)
Candida intermedia WISL0040 LT635767.1 557/564 (99%)
WISL0041 LT635767.1 559/562 (99%)

WISL0042 LT635767.1 557/562 (99%)

WISL0043 LT635767.1 557/562 (99%)

WISL0044 LT635767.1 558/562 (99%)

WISL0045 LT635767.1 557/564 (99%)

WISL0046 LT635767.1 557/561 (99%)

WISL0047 LT635767.1 559/563 (99%)

4  Candida palmioleophila WISL0048 KJ705005.1 598/610 (98%)
WISL0049 KJ705005.1 597/610 (98%)

5 Candida pseudolambica WISL0050 KU316731.1 597/604 (99%)
6 Candida sake WISL0051 KY106741.1 596/606 (98%)
WISL0052 KY106745.1 597/605 (99%)

WISL0053  KY106745.1 600/607 (99%)
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Table 1. (Continued)

No. Putative species Isolated no. Related Genebank Identity Ren}arks
sequence (collection date)
7 Candida tropicalis WISL0054  KY106851.1 611/615 (99%)
WISL0055  KY106851.1 613/615 (99%)
WISL0056  KY106851.1 609/617 (99%)
WISL0057  KY106851.1 611/615 (99%)
WISL0058  KY106851.1 608/613 (99%)
WISL0059  KY106851.1 610/614 (99%)
WISL0060  KY106851.1 608/613 (99%)
WISL0061 KY106851.1 608/614 (99%)
WISL0062  KY106851.1 601/613 (98%)
WISL0063  KY106851.1 609/613 (99%)
WISL0064  KY106851.1 608/615 (99%)
WISL0065  KY106825.1 608/613 (99%)
WISL0066  KY106851.1 609/615 (99%)
WISL0067  KY106851.1 607/613 (99%)
WISL0068  KY106851.1 609/616 (99%)
WISL0069  KY106851.1 609/614 (99%)
WISL0070  KY106851.1 593/601 (99%)
WISL0071 KY106851.1 609/615 (99%)
WISL0072  KY106851.1 612/614 (99%)
WISL0073  KY106851.1 613/615 (99%)
WISL0074  KY106851.1 609/614 (99%)
WISL0075  KY106851.1 611/615 (99%)
8 Candida vartiovaarae WISL0076 KY106865.1 607/619 (98%)
9 Candida zeylanoides WISL0077  KY106918.1 609/613 (99%)
10 Cryptococcus sp. WISL0078  DQ377668.1 629/642 (98%))
11 Cyberlindnera jadinii WISL0079  KY107368.1 614/620 (99%)
12 Debaryomyces hanseni WISL0080  KY107560.1 606/616 (98%)
13 Geotrichum klebahnii WISL0081 JX141378.1 538/539 (99%)
WISL0082  GU373755.1 544/549 (99%)
14 Kazachstania exigua WISL0083  KY107915.1 606/613 (99%)
15 Kazachstania servazzii WISL0084  KY107945.1 610/615 (99%)
WISL0085  KY107945.1 611/616 (99%)
16 Lodderomyces elongisporus  WJSL0086 ~ KY108338.1 607/614 (99%)
17 Pichia spartinae WISL0087 FJ850047.1 600/609 (99%)
18 Saccharomyces cerevisiae WISL0088 KY109399.1 607/617 (98%)
WISL0089  KY109399.1 607/616 (99%)
WISL0090  KY109399.1 616/618 (99%)
WISL0091 KY109375.1 611/616 (99%)
WISL0092 KY109393.1 608/616 (99%)
19 Trichosporon coprophilum ~ WISL0093 AB180199.1 625/634 (99%)
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Table 2. Yeast isolated from waters and soils in riversides of Gapcheon, Daejeon city, Korea

. . Related Genebank . Remarks
No. Putative species Isolated no. Identity .
sequence (collection date)
1 Candida glabrata WIJSL0021 KJ624034.1 619/625 (99%)  August 13,
WJISL0022  KF281607.1  607/613 (99%) 2016
WISL0023  KU316741.1 600/607 (99%)
WISL0024  KJ624034.1 588/591 (99%)
WISL0025  KU316741.1 603/609 (99%)
2 Candida tropicalis WISL0026  KF281607.1 604/614 (98%)
3 Cystobasidium minutum WIJSL0027  AB026000.2 631/638 (99%)
4 Meyerozyma guilliermondii ~ WJSL0028  LC134306.1 609/614 (99%)
WISL0029  JN940519.1 640/649 (99%)
5 Pichia kudriavzevii WISL0030  KU316741.1 603/607 (99%)
WISL0031  KF281607.1 607/614 (99%)
6 Pseudozyma antarctica WISL0032  AB566343.1 636/648 (98%)
7 Pseudozyma aphidis WISL0033  IN940519.1 645/648 (99%)
8 Pseudozyma prolifica WISL0034  KU316746.1 641/649 (99%)
9  Rhodotorula mucilaginosa ~ WIJSL0035  KU316790.1 608/614 (99%)
WISL0036 FJ743623.1 601/614 (98%)
10 Wickerhamomyces onychis ~ WISL0037 ~ KP263782.1 553/555 (99%)
1 Candida sake WISL0094  KY106745.1 602/606 (99%)  February 4,
WISL0095  KY106745.1  601/606 (99%) 2017
2 Candida vartiovaarae WISL0096  KY106865.1 614/619 (99%)
WISL0097  KY106865.1 613/618 (99%)
WISL0098  KU316734.1 611/617 (99%)
WISL0099  KY106865.1  614/618 (99%)
WISL0100  KY106865.1 613/618 (99%)
WISLO101  KY106865.1  615/619 (99%)
WISL0102  KY106865.1 613/618 (99%)
WISL0103  KY106865.1  611/620 (99%)
3 Cryptococcus sp. WISL0104  KC242237.1 638/641 (99%)
WISL0105  DQ377668.1 633/642 (99%)
4 Debaryomyces hansenii WISL0106  KC111444.1 608/613 (99%)
5 Lachancea thermotolerans ~ WJSL0107 ~ KC510042.1 565/566 (99%)
6 Leucosporidium golubevii WISL0108  KY108283.1 625/634 (99%)
7 Papiliotrema flavescens WISLO109  KY108734.1 635/640 (99%)
8 Papiliotrema laurentii WISL0110  KY108740.1 634/641 (99%)
9  Rhodotorula glutinis WISLO111  KY109043.1 613/617 (99%)
10 Rhodotorula mucilaginosa ~ WISLO112  KY109140.1 610/614 (99%)
11 Saccharomyces cerevisiae WISLO113  KY109393.1 606/616 (98%)
12 Sampaiozyma ingeniosa WISL0114  KY109536.1 617/631 (98%)
WISLO115  KY109536.1  613/620 (99%)
WISLO116  KY109536.1 623/633 (98%)
13 Torulaspora delbruecki WIJSLO117  KY109859.1 612/616 (99%)
14 Ustilentyloma graminis WISLO118  KY110000.1  569/569 (100%)
WISLO119  KY110000.1  572/573 (99%)
15 Wickerhamomyces anomalus WIJSL0120  KY110099.1 580/581 (99%)
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Table 3. Yeast isolated from waters and soils in riversides of Yudeungcheon and junction
point, Daejeon city, Korea

No. Putative species Isolated no.  Related Genebank sequence Identity

1 Aureobasidium pullulans WISLO121 JX188098.1 635/640 (99%)

WISL0122 JX188098.1 573/575 (99%)

WISL0123 JX188098.1 622/630 (99%)

WISL0124 JX188098.1 622/630 (99%)

2 Candida pseudolambica WISLO125 KU316731.1 596/603 (99%)

WISL0126 KU316731.1 590/603 (98%)

3 Candida sp. WISL0127 KF281607.1 620/626 (99%)

WISLO0128 KF281607.1 606/614 (99%)

WISLO0129 KF281607.1 609/613 (99%)

4 Cryptococcus aureus WISLO0130 EU304246.1 613/618 (99%)

Cryptococcus flavescens WISLO0131 AB698750.1 603/607 (99%)

6  Cryptococcus magnus WISL0132 JX188126.1 636/637 (99%)
WISLO0133 JX188126.1 639/639 (100%)

7  Cryptococcus sp. WISL0134 AY508880.1 613/614 (99%)

WISLO0135 AY508880.1 613/614 (99%)

Kazachstania telluris WISLO0136 KM103064.1 579/585 (99%)

9 Rhodosporidium diobovatum WJSL0137 J1X068686.1 596/601 (99%)

WISLO0138 JX068686.1 588/593 (99%)

10  Rhodotorula ingeniosa WISL0139 AJ749834.1 596/601 (99%)

11 Rhodotorula slooffiae WISL0140 AB566328.1 638/639 (99%)

1 Aureobasidium pullulans WISL0141 KX958050.1 608/614 (99%)

WISL0142 JX188098.1 604/618 (98%)

2 Candida glabrata WISL0143 KY106477.1 617/624 (99%)

3 Candida intermedia WISL0144 LT635767.1 556/562 (99%)

4 Candida norvegica WISL0145 KY106605.1 615/623 (99%)

5  Candida palmioleophila WISLO0146 KJ705005.1 601/611 (98%)

6  Candida pseudolambica WISL0147 KU316731.1 595/602 (99%)

WISL0148 KU316731.1 600/603 (99%)

7 Candida railenensis WISL0149 KY106718.1 611/615 (99%)

Candida sake WISL0150 KY106745.1 598/607 (99%)

WISLO151 EF017662.1 568/572 (99%)

WISLO0152 KY106745.1 601/605 (99%)

WISLO0153 KY106745.1 601/606 (99%)

9  Candida zeylanoides WISLO154 KY106918.1 607/613 (99%)

WISLO155 KY106918.1 608/613 (99%)

The Korean Journal of Mycology Vol. 45, No. 4,2017 * 265



Table 3. (Continued)

No. Putative species Isolated no.  Related Genebank sequence Identity
10  Cryptococcus laurentii WISL0156 AJ876597.1 626/641 (98%)
WISLO0157 KU316735.1 633/640 (99%)
WISLO0158 KU316755.1 631/640 (99%)
11 Cryptococcus luteolus WISLO159 AM160633.1 633/640 (99%)
12 Cryptococcus sp. WISL0160 DQ377668.1 638/642 (99%)
13 Debaryomyces hansenii WISLO161 KU316761.1 607/613 (99%)
14 Debaryomyces vindobonensis WISL0162 KY107591.1 607/614 (99%)
WISL0163 KY107591.1 607/614 (99%)
WISLO164 KY107591.1 607/614 (99%)
15 Filobasidium magnum WISLO0165 KY107722.1 628/643 (98%)
16  Geotrichum fragrans WISLO166 GQ222355.1 425/432 (98%)
17  Hannaella oryzae WISL0167 KM246122.1 576/581 (99%)
18  Kazachstania servazzii WISL0168 KY107945.1 579/583 (99%)
19 Lachancea thermotolerans WISL0169 KY108274.1 574/576 (99%)
20 Meyerozyma guilliermondii ~ WJSL0170 KY108543.1 609/613 (99%)
21 Naganishia globosa WISLO0171 KU316759.1 634/640 (99%)
22 Papiliotrema flavescens WISL0172 KY108734.1 628/640 (98%)
WISL0173 KY108734.1 635/641(99%)
WISL0174 KY108734.1 632/640 (99%)
WISLO0175 KY108734.1 627/640 (98%)
23 Papiliotrema laurentii WISL0176 KY108740.1 592/592 (100%)
24 Pichia membranifaciens WISLO0177 KY108865.1 601/610 (99%)
WISL0178 LC134016.1 602/609 (99%)
WISL0179 KY108865.1 603/609 (99%)
25 Pseudozyma aphidis WISL0180 JN940519.1 639/648 (99%)
26  Pseudozyma hubeiensis WISLO0181 XR_001099828.1 638/648 (98%)
27  Rhodotorula glutinis WISL0182 KY109043.1 609/617 (99%)
WISLO0183 KY109043.1 608/617 (99%)
WISL0184 KY109043.1 613/617 (99%)
28  Rhodotorula mucilaginosa WISLO0185 KU316772.1 607/621 (98%)
29  Sampaiozyma ingeniosa WISLO0186 KY109536.1 627/632 (99%)
30 Trichosporon lactis WISL0187 HE660076.1 632/639 (99%)
31 Wickerhamomyces anomalus  WISLO188 KY110104.1 610/616 (99%)
32 Williopsis sp. WISLO189 EU043158.1 611/620 (99%)
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Fig. 1. Yeast diversity of waters and soil of riversides in summer of 2016 and winter of 2017 in
Dacejeoncheon, Yudeungcheon and Gapcheon of Daejeon city, Korea.
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