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ABSTRACT : This study focused on isolation and identification of wild yeasts from soils in fields near mountains and elucidation
of its yeast distribution. Several kinds of yeasts were isolated from various soils of Daejeon metropolitan city and
Chungcheongnam-do in Korea and identified by BLAST search of nucleotide sequences of internal transcribed spacer (ITS) region
including 5.8S rRNA and D1/D2 region of 26S rDNA. Ninety-seven strains of 20 species from 61 soil samples were isolated, of
which Cryptococcus podzolicus (11 strains), Debaryomyces hansenii (6 strains), and Trichosporon asahii (6 strains) were dominant

species.
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Fig. 1. Soil sampling sites in Chungcheongnam-do including Daejeon-si, Korea. A, Buyeo-gun; B, Boryeong-si; C, Hongseong-
gun; D, Taean-gun; E, Dangjin-si; F, Yesan-gun; G, Daejeon-si; H, Gongju-gun; I, Asan-si; ], Geumsan-gun; K, Nonsan-si; L,

Cheonan-si.
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Table 1. Yeasts species isolated from soils of fields of Chungchengnam-do including Daejeon metropolitan city, Korea

Putative speceis Isolated No. Related Genebank No. Identity (%) ( Coliir:ilzflkzites)
Candida zeylanoides YMI10-1 1X441602.1 602/613(98%)
Cryptococcus sp. YMI15-3 HG532103.1 611/619(99%)
Rhodotorula minuta YM19-3 EU583491.1 595/598(99%) Dacjeon-si
Trichosporon sp. YM1-2 JX103142.1 612/618(99%)
YM16-1 JX103142.1 611/618(99%)
Trichosporon xylopini YM16-7 HQO005758.1 587/596(98%)
Cryptococcus podzolicus GJ4-1 FJ743620.1 633/640(99%)
Debaryomyces vanrijiae GJ9-1 AB281295.1 574/581(99%)
Hanseniaspora uvarum GJ2-1 HM627056.2 569/571(99%)
GJ2-3 HM627056.2 611/616(99%)
Hanseniaspora vineae GJ6-1 FJ196743.1 586/593(99%) Gongju-gun
Pichia guilliermondii GJ8-2 FJ432597.1 608/613(99%)
Rhodosporidium paludigenum GJ8-1 HQ670686.1 613/618(99%)
Sporobolomyces phaffii GJ2-5 AY070011.1 597/601(99%)
Tetrapisispora iriomotensis GJ5-2 AF398489.1 567/569(99%)
Williopsis saturnus GJ5-1 AJ507804.1 612/618(99%)
Debaryomyces hansenii NS1-4 KC111444.1 605/614(99%)
NS5-5 KC111444.1 609/613(99%)
NS6-1 KC111444.4 608/613(99%)
Debaryomyces vanrijiae NS1-3 AB281295.1 565/568(99%)
Hannaella oryzae NS12-4 JQ754134.1 635/640(99%)
Rhodosporidium fluviale NS12-3 KJ507301.1 604/614(98%)
Sporobolomyces phaffii NS10-7 AY070011.1 596/602(99%)
NS10-4 AY070011.1 595/601(99%)
NS10-6 AY070011.1 591/301(99%) Asan-si
Tetrapisispora iriomotensis NS14-2 EU289352.1 552/552(100%)
Trichosporon coremiiforme NS19-2 JX111949.1 635/641(99%)
Trichosporon moniliiforme NS5-7 AF189873.1 618/627(99%)
NS§10-3 AF105392.1 622/627(99%)
Trichosporon xylopini NS5-1 HQO005757.1 617/617(100%)
NS6-6 HQ005757.1 608/617(99%)
NS10-5 HQO005757.1 581/581(100%)
Williopsis californica NS12-5 DQ377655.1 629/634(99%)
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Table 1. Yeasts species isolated from soils of paddy fields of Chungchengnam-do including Daejeon metropolitan city, Korea
(continued)

Putative speceis Isolated No. Related Genebank No. Identity (%) ( Colllzeecr’:ilz;kzites)
Candida parapsilosis JW9-2 HE605209.1 612/613(99%)
Candida pseudolambica JW2-3 KP087880.1 602/603(99%)
Candida sp. JW3-2 AF017235.1 570/570(100%)
Candida vartiovaarae DD2-5 HQ025958.1 558/560(99%)
DD13-1 EF550315.1 588/594(99%)
Cryptococcus laurentii DDS8-1 FJ743631.1 634/642(99%)
JW8-5 FJ743631.1 639/640(99%)
JW6-5 FJ743631.1 640/640(100%)
Debaryomyces vanrijiae JW11-2 U45843.1 570/570(100%)
Hanseniaspora opuntiae JW11-4 KC111446.1 615/615(100%)
Hanseniaspora uvarum JW11-1 HM627056.2 615/615(100%)
Issatchenkia orientalis JW2-1 AY707865.1 607/607(100%)
Metschnikowia koreensis HL2-1 KC160624.1 501/503(99%) Geumsan-gun
HL2-2 AF257272.1 533/533(100%)
Pichia mexicana HL2-4 DQ409143.1 573/574(99%)
Pseudozyma aphidis JWe6-4 JN940519.1 645/648(99%)
Pseudozyma prolifica HL9-1 AM160639.1 643/647(99%)
Rhodosporidium toruloides JW5-4 EU159270.1 614/616(99%)
Schwanniomyces vanrijiae JWI11-3 FJ527178.1 545/545(100%)
Trichosporon asahii JW1-2 FJ463646.1 640/640(100%)
JW5-2 FJ463646.1 640/640(100%)
JW5-5 FJ463646.1 640/640(100%)
JW8-4 FJ463646.1 640/640(100%)
JW10-1 FJ463646.1 640/640(100%)
Trichosporon coremiiforme JW8-1 JX111949.1 640/640(100%)
Cryptococcus laurentii BY 7-1 FJ743631.1 635/641(99%)
Cryptococcus podzolicus BY 1-3 FN428938.1 611/616(99%)
BY 14-1-2 FN428938.1 605/617(98%)
Cryptococcus saitoi BY 11-1 KJ507267.1 631/639(99%) Nonsan-si
BY 19-2 KJ507267.1 631/640(99%)
Debaryomyces hansenii BY 10-1 KC111444.1 605/613(99%)
BY 16-1 KC111444.1 607/613(99%)
Cryptococcus diffluens TJ4-3 AF335981.1 620/625(99%)
Cryptococcus saitoi TJ1-1 KJ507267.1 636/640(99%)
TJ1-4 KJ507267.1 634/640(99%) Cheonan-si
Fibulobasidium sp. TJ7-2 EU678936.1 547/552(99%)
Rhodotorula mucilaginosa TJ1-2 EU285542.1 611/613(99%)
Cryptococcus sp. BS2-1 FJ743620.1 636/640(99%)
BS2-2 FJ743620.1 635/640(99%)
Cryptococcus podzolicus BS3-1 FR716534.1 513/515(99%)
Buyeo-gun
BS3-3 FR716534.1 513/515(99%)
BS4-1 FR716534.1 515/515(100%)

Rhodotorula mucilaginosa BS10-2 HE660055.1 607/614(99%)
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Table 1. Yeasts species isolated from soils of paddy fields of Chungchengnam-do including Daejeon metropolitan city, Korea

(continued)
Putative speceis Isolated No. Related Genebank No. Identity (%) ( Collfeir::z;kzites)

Asterotremella humicola SAl-1 AF189836.1 625/625(100%)

Candida cretensis SA4-1 FR716579.1 535/537(99%) )
SA2-1 GQ169731.1 608/617(99%) Boryeongsi

Tetrapisispora nanseiensis SA17-1 AF398487.1 5771578(99%)

Asterotremella humicola YB2-1 AF189836.1 625/625(100%)

Cryptococcus pinus YB17-2 EF672245.1 643/643(100%)

Cryptococcus podzolicus YB10-2 FJ743620.1 639/640(99%)
YBI11-1 FJ743620.1 640/640(100%)

Hongseong-gun

YB13-2 FJ743620.1 639/640(99%)
YB20-1 FN428938.1 600/606(99%)
YB23-1 FJ743620.1 640/640(100%)

Sporobolomyces carnicolor YBS8-4 JN940713.1 604/604(100%)

Barnettozyma californica DM3-4 DQ377655.1 633/633(100%)

Cryptococcus kuetzingii DM2-1 AF181504.1 611/611(100%)

Debaryomyces hansenii DM2-3 FR686593.2 614/614(100%)

Pichia galeiformis DM3-5 AJ749826.1 603/603(100%)

Rhodotorula mucilaginosa DM2-2 EU285542.1 613/613(100%) Dangjin-si
SM6-1 EU285542.1 613/613(100%)

Sporisorium destruens SMe6-2 AY747077.1 641/642(99%)

Trichosporon moniliiforme SM4-1 AF105392.1 626/626(100%)

Williopsis californica DM3-2 AJ510200.1 632/632(100%)

Table 2. Ranking of yeasts isolated from soil in Daejeon metropolitan city and Chungchengnam-do, Korea

Ranking Genus (Isolates) Species (Isolates)
1 Cryptococcus spp. (25, 26%) Cryptococcus podzolicus (11)
2 Trichosporon spp. (16, 16%) Debaryomyces hansenii (6)
3 Debaryomyces spp. (9, 9%) Trichosporon asahii (5)
4 Candida spp. (8, 8%) Trichosporon xylopini (4)

Sporobolomyces phalffii (4)
Rhodotorula mucilaginosa (4)
Cryptococcus saitoi (4)
Cryptococcus laurentii (4)
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Fig. 2. Phylogenetic tree of yeast strains isolated from soils of Chungcheongnam-do, Korea based on the nucleotide sequences
of large subunit 26S ribosomal DNA. The tree was generated by the neighbor-joining method, using MEGA v5.1.

(9 species/ 23samples) (32 species/ 38samples)

Candida parapsilosis Pichia guilliermondii
Candida pseudolambica Pichia mexicana
Overlap Candida sp. Pseudozyma aphidis
(6 species) Candida vartiovaarae Pseudozyma prolifica
Rhodosporidium fluviale

Candida zeylanoides
Cryptococcus diffluens Rhodosporidium paludigenum
Rhodosporidium toruloides

Asterotremella humicola
Barnettozyma californica [ Cryptococcus podzolicus

Candida cretensis Cryptococcus sp. Cryptococcus laurentii
Cryptococcus kuetzingii | Debaryomyces hansenii énptacacczu‘ saitoi Rhodotorula minuta
Cryptococeus pinus | Rhodotorula mucilaginosa Debarvomyces vanrijiae  Schwanniomyces vanrijiae
Fibulobasidium sp. Sporobolomyces phaffit

Trichosporon moniliiforme

Pichia galeiformis
Williopsis californica

Sporisorium destruens
Sporobolomyces carnicolor
Tetrapisispora nanseiensis

Harnnaella orvzae Tetrapisispora iriomotensis
Hanseniaspora opuntiae Trichosporon asahii
Hanseniaspora uvarum Trichosporon coremiiforme
Hanseniaspora vineae Trichosporon sp.
Issatchenkia orientalis Trichosporon xylopini
Metschnikowia koreensis Williopsis satwnus

Fig. 3. Yeast distribution of soils collected from Daejeon metropolitan city and Chungcheongnam-do, Korea.
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