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ABSTRACT

Freshwater ecosystems are significant habitats of fungi including yeasts. This study aimed
to isolate and characterize wild yeasts from freshwater environments in Korea. The
yeast isolates were identified by using the D1/D2 domains of the 26S rDNA regions. We
identified four strains, Candida viswanathii (NNIBRFG39781), Curvibasidium cygneicollum
(NNIBRFG49003), Oberwinklerozyma silvestris (NNIBRFG39803) and Vishniacozyma foliicola
(NNIBRFG6120). These yeasts had not previously been recorded in Korea. We investigated
the morphological and cultural characteristics of these yeasts. All of them grew on YPD, PD
and YM media. Candida viswanathii (NNIBRFG39781), O. silvestris (NNIBRFG39803) and V.

‘ foliicola (NNIBRFG6120) grew in YPD medium containing glucose and in pH range of 4-8.
'.) Curvibasidium cygneicollum (NNIBRFG49003) grew well low temperature compared to
Check for others and slowly.
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Candida viswanathii T.S. Viswan. & H.S. Randhawa, Science and Culture
(Calcutta) 25: 86 (1959) [2] (Figs. 1,2, and 3; Table 1 and 2)
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J OR787539 NNIBRFG39781
‘ AY497678.1 Candida viswanathii CBS 4024

—— EUS570110.1 Candida wuzhishanensis CBS 10850

L IN241689.1 Candida pseudoaaseri CBS 11170
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—— EUS570108.1 Candida pseudocylindracea CBS 10854

NG 042649.1 Schizosaccharomyces pombe NRRL Y-12796

Fig. 1. Phylogenetic tree of Candida viswanathii NNIBRFG39781 and related species based on a Neighbor-joining analysis of the nucleotides
sequences of large subunit 26S ribosomal DNA D1/D2 region, using MEGA-X. The sequences of Schizosaccharomyces pombe was used as

outgroup. The unrecorded yeast was shown in bold and red.
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Fig. 2. Morphology of Candida viswanathii NNIBRFG39781. The colony of front (A), reverse (B) and hairy projection (C) on yeast extract
peptone dextrose agar for 5 days at 25°C and conidia and pseudomycelium (D, E, F). scale bar=10 pm (x400).
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Fig. 3. Temperature growth curve of yeasts isolated from freshwater environment. OD, optical density.

Table 1. Morphological and cultural characteristics of the newly reporting yeasts from Korea.

Characteristics NNIBRFG39781 NNIBRFG49003 NNIBRFG39803 NNIBRFG6120
Morphological characteristics
Shape G/O o/C C G
Vegetable reproduction B B B B
Size (um) 2-3x8-10 1.5-3x8-10 1-2x8-10 2-3%6-8
Pseudomycelium + - - -
Culture characteristics
Growth range in pH/temperature pH4-8/25-40°C pH5-6/15-25°C pH4-8/20-25°C pH4-7/15-30°C
Growth on PD/YM/YV medium HAH+ A+ A+ A+
5%/15% NaCl-YPD medium +- /- /- +-
10%/20% Glucose-YPD medium ++ - +H+ +H+

O: ovoid; G: globose; C: cylindrical; B: budding; PD: potato dextrose; YM: yeast mold; Y'V: yeast vitamin-free base; YPD: yeast peptone dextrose; +:
positive; -: negative.
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Table 2. Strain numbers, species and accession number of yeasts in this study.

Strains Species Accession no. Reference
NNIBRFG39781 Candida viswanathii OR787539 This study
CBS4024* Candida viswanathii AY497678 [13]
CBS10850 Candida wuzhishanensis EU570110 [14]
CBS10854 Candida pseudocylindracea EU570108 [14]
CBSI11170* Candida pseudoaaseri IN241689 [15]
CBS604* Candida parapsilosis AY497686 [13]
CBS8825 Candida orthopsilosis AJ508575 [16]
CBS7987* Candida dubliniensis AY497694 [13]
CBS1905 Candida albicans AY497673 [13]
CBS562 Candida albicans AY497682 [13]
CBS5983 Candida albicans AJ508555 [16]
CBS94* Candida tropicalis AY497695 [13]
NRRL Y-12796* Schizosaccharomyces pombe NG042649 [17]
NNIBRFG49003 Curvibasidium cygneicollum OR787540 This study
CBS4551* Curvibasidium cygneicollum AF189928 [6]
CBS9027 Curvibasidium cygneicollum KY107297 [6]
CBS7950 Curvibasidium cygneicollum KY107296 [6]
CBS8163 Curvibasidium cygneicollum KY107295 [6]
CBS8264 Curvibasidium cygneicollum KY107294 [6]
CBS10976* Oberwinklerozyma straminea EU872489 [5]
CBS7417 Oberwinklerozyma yarrowii KY108666 [18]
NNIBRFG39803 Oberwinklerozyma silvestris OR787541 This study
CBS11420* Oberwinklerozyma silvestris GQI21044 7
CBS330 Rhodotorula mucilaginosa KY109138 [18]
CBS4406 Rhodotorula dairenensis KY108996 [18]
NYNUI181054 Oberwinklerozyma sp. MK682808 [5]
CBS319* Cystobasidium minutum NG059005 [18]
NNIBRFG6120 Vishniacozyma foliicola OR787542 This study
CBS9920* Vishniacozyma foliicola KY110026 [9]
CBS973* Cryptococcus carnescens AB035054 [19]
CBS8935* Vishniacozyma tephrensis DQO000318 [5]
CBS8685* Vishniacozyma victoriae AF363647 [20]
CBS8933* Vishniacozyma heimaeyensis DQ000317 [5]
CBS2409* Cryptococcus peneaus AB035051 [19]
AS2.2444* Vishniacozyma taibaiensis AY557601 [9]
CBS6981* Bullera globispora AF075509 [20]
CBS5770* Cryptococcus dimennae AF075489 [19]
CBS6973 Tremella mesenterica NG069419 [20]

*: Type strain of species.

Bold type: yeast strains isolated in this study.
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Curvibasidium cygneicollum J.P. Samp., Int. J. Syst. Evol. Microbiol. 54
(4): 1402 (2004) [6] (Figs. 3,4, and 5; Table 1 and 2)
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Fig. 4. Phylogenetic tree of Curvibasidium cygneicollum NNIBRFG49003, Oberwinklerozyma silvestris NNIBRFG39803 and related species
based on a Neighbor-joining analysis of the nucleotides sequences of large subunit 26S ribosomal DNA D1/D2 region, using MEGA-X. The
sequences of Cytobasidium minutum was used as outgroup. The unrecorded yeasts were shown in bold and red.
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Fig. 5. Morphology of Curvibasidium cygneicollum NNIBRFG49003. The colony of front (A) and reverse (B) on yeast extract peptone
dextrose agar for 5 days at 25°C and conidia (C, D, E). scale bar=10 pum (x400).

Oberwinklerozyma silvestris Scorzetti & Golubev ex Q.M. Wang, F.Y. Bai,
M. Groenew. & Boekhout, Studies in Mycology 96: 135 (2020) [7] (Figs. 3,
4, and 6; Table 1 and 2)
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Fig. 6. Morphology of Oberwinklerozyma silvestris NNIBRFG39803. The colony of front (A) and reverse (B) on yeast extract peptone dextrose
agar for 5 days at 25°C and conidia (C, D, E). scale bar=10 pm (x400).

Vishniacozyma foliicola Q.M. Wang & F.Y. Bai ex Yurkov, Studies in
Mycology 96: 137 (2020) [9] (Figs. 3, 7, and 8; Table 1 and 2)
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{0R787542 NNIBRFG6120
KY110026.1 Vishniacozyma foliicola CBS9920

~ DQO000317.1 Vishniacozyma heimaeyensis CBS8933

ABO035054.1 Cryptococcus carnescens CBS973

DQO00318.1 Vishniacozyma tephrensis CBS8935

AF363647.1 Vishniacozyma victoriae CBS8685

— ABO035051.1 Cryptococcus peneaus CBS2409

— AY557601.1 Vishniacozyma taibaiensis AS 2.2444

[~ AF075509.1 Bullera globispora CBS6981

—
0.01

AF075489.1 Cryptococcus dimennae CBS5770

NG 069419.1 Tremella mesenterica CBS 6973

Fig. 7. Phylogenetic tree of Vishniacozyma foliicola NNIBRFG6120 and related species based on a Neighbor-joining analysis of the nucleotides
sequences of large subunit 26S ribosomal DNA D1/D2 region, using MEGA-X. The sequences of Tiemella mesenterica was used as outgroup.

The unrecorded yeast was shown in bold and red.

Fig. 8. Morphology of Vishniacozyma foliicola NNIBRFG6120. The colony of front (A) and reverse (B) on yeast extract peptone dextrose agar
for 5 days at 25°C and conidia (C). scale bar=10 pm (x400).
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