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in the phylum Basidiomycota

Jieun Seok, Jaewoo Bai* and Sathiyaraj Srinivasan™

College of Natural Science, Seoul Women’s University, Seoul 01797, Republic of Korea

*Correspondent: jwbai@swu.ac kr, drsrini@swu.ac kr

The purpose of this study was to isolate and identify wild yeasts from soil samples collected in Seoul and
Daejeon, Republic of Korea. To identify wild yeast strains, pairwise sequence comparisons of D1/D2
region of the 26S rRNA gene sequence were done using Basic Local Alignment Search Tool (BLAST).
The cell morphologies were observed by phase contrast microscope and carbon source assimilation test
were done using API 20C AUX kit. Among the 13 isolated strains, 11 strains were previously reported, but
two strains have never been reported from Republic of Korea. The 13 strains were assigned to the phylum
Basidiomycota. The two unrecorded yeast strains B2UV-201 and DJ1-5-B-10C belong to the genera
Rhodotorula and Rhodosporidiobolus, respectively. The two unrecorded yeast strains are oval shaped and
polar budding cells. This research focuses on the morphological and biochemical properties of the two
unreported yeast species that have not officially been reported in Korea.
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INTRODUCTION

In the summer of 2023, yeasts were isolated from soil
samples collected in Seoul and Daejeon, Republic of Ko-
rea. As a result of identifying the isolated yeast, this study
determined two yeast strains, B2UV-201 and DJ1-5-B-
10C, as unrecorded species. The strain B2UV-201 has
characteristics of the genus Rhodotorula, and the strain
DJ1-5-B-10C has characteristics of the genus Rhodospo-
ridiobolus.

The genus Rhodotorula is the member of the class Mi-
crobotryomycetes, and the phylum Basidiomycota. Spe-
cies in the genus Rhodotorula have been isolated from
subsurface water samples and gut of a xylophagous ter-
mite (Tiwari et al., 2021). The genus Rhodotorula com-
prises 21 distinct species and has Rhodotorula glutinis as
type species (https://www.mycobank.org).

The genus Rhodosporidiobolus belongs to the class
Microbotryomycetes and the phylum Basidiomycota. Spe-
cies in Rhodosporidiobolus have been isolated from the
waste deposit of the attine ant (Masiulionis and Pagnocca,
2017). The genus Rhodosporidiobolus comprises 11 dis-
tinct species and has Rhodosporidiobolus nylandii as type
species (https://www.mycobank.org). Sexual reproduction
was observed in some Rhodotorula and Rhodosporid-

iobolus species. Both genera show clamp connections,
budding cells, and pink to red and butyrous colonies.
Pseudohyphae or true hyphae are variable. Ballistoconid-
ia formed or not, ellipsoidal, allantoid or amygdaliform.
Major CoQ system is Q-9 or Q-10 (Wang et al., 2015).

MATERIALS AND METHODS

The soil samples were collected from Seoul and Dae-
jeon, Republic of Korea, serially diluted in distilled water,
and the suspension was spread in a Yeast Extract Peptone
Dextrose (YPD) agar (Difco, USA) and incubated at 10°C
for 3 days. The strains are preserved in a metabolically in-
active state at the Korean Agricultural Culture Collection
(KACC), Korea.

The cell morphologies of strains were observed on a
phase contrast microscope (Leica DM500), using yeast
strains incubated on YPD agar for 3 days. Phase contrast
microscope images and the colonies of the strains B2UV-
201 and DJ1-5-B-10C are shown in Fig. 1. To character-
ize the biochemical features, API 20C AUX (bioMérieux)
were done according to the manufacturer’s instructions.

The genomic DNA were extracted after incubation
on YPD agar for 3 days. The D1/D2 region of the 26S
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Fig. 1. Morphology of unrecorded strains incubated at 10°C. The

colonies of Rhodotorula alborubescens B2UV-201 (A) and Rho-

dosporidiobolus odoratus DJ1-5-B-10C (B). Budding cells of -~ % O S SH

Rhodotorula alborubescens B2UV-201 (C) and Rhodosporidiobolus £ SSalS S S8 8 %
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Table 2. Mycological characteristics of the unrecorded yeasts strains and closely related species.

Strain ID 1 2 3 4
Morphological characteristics
Shape Oval Oval Oval Oval
Reproduction Budding Budding Budding Budding
API 20C AUX

Glucose + + + +
Glycerol - W + +
Calcium 2-keto-gluconate - - + ND
L-Arabinose W - + w
D-Xylose w + + +
Adonitol + + ND ND
Xylitol + - + w
D-Galactose w w + -
Inositol - - - -
D-Sorbitol w + + +
Methyl-a-D-glucopyranoside - - - -
N-Acetyl-glucosamine - - ND -
D-Cellobiose W - - -
D-Lactose (bovine origin) - - - -
D-Maltose + W + -
D-Saccharose (sucrose) + + + ND
D-Trehalose w W + +
D-Melezitose + - + -
D-Raffinose + + + ND

Taxa: 1, Rhodotorula alborubescens B2UV-201; 2, Rhodosporidiobolus odoratus DJ1-5-B-10C; 3, Rhodotorula mucilaginosa PYCC 5166"; 4, Rhodo-

sporidiobolus odoratus CBS:9115".

All data were obtained in this study. +, positive; W, weakly positive; — , negative; ND, no data.

yeast strains were identified as unrecorded yeast species.

The taxonomic composition and identification results
are listed in Table 1. Strain B2UV-201 was closely relat-
ed to Rhodotorula alborubescens with 99.80% D1/D2
sequence similarity. Strain DJ1-5-B-10C was closely re-
lated to Rhodosporidiobolus odoratus with 100% D1/D2
sequence similarity.

All strains were assigned to the families Sporidiobo-
laceae (3 strains), Piskurozymaceae (6 strains) Rhyn-
chogastremaceae (2 strains), and Trimorphomycetaceae
(2 strains) of the phylum Basidiomycota. The unrecorded
yeast strains B2UV-201 and DJ1-5-B-10C belong to the
genera Rhodotorula and Rhodosporidiobolus, respective-
ly. The phylogenetic tree shows that the isolated strains
are closely related to Rhodotorula and Rhodosporid-
iobolus species with the highest 26S rRNA gene sequence
similarity (Figs. 2 and 3).

Results of carbon source assimilation test using API
20C AUX kit is described in species description. Charac-
teristics of two unrecorded strains and related species are
shown in Table 2.

Description of Rhodotorula alborubescens B2UV-201

Cells are oval shaped and budding is polar (Fig. 1). Col-
onies are convex, smooth, and pink colored after 3 days
of incubation on YPD agar at 10°C. In the API 20C AUX
test, strain B2UV-201 is positive for glucose, adonitol,
xylitol, D-maltose, D-saccharose (sucrose), D-melezitose,
and D-raffinose; weak positive for L-arabinose, D-xylose,
D-galactose, D-sorbitol, D-cellobiose, and D-trehalose;
but negative for N-acetyl-glucosamine, D-lactose (bovine
origin), glycerol, calcium 2-keto-gluconate, inositol, and
methyl-a-D-glucopyranoside.

Strain B2UV-201 (KCTC 37245) was isolated from
soil collected in Nowon, Seoul, Republic of Korea.

Description of Rhodosporidiobolus odoratus
DJ1-5-B-10C

Cells are oval shaped and budding is polar (Fig. 1). Col-
onies are convex, smooth, and red-pink colored after 3
days of incubation on YPD agar at 10°C. In the API 20C
AUX test, strain DJ1-5-B-10C is positive for glucose,
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Fig. 2. A neighbor-joining phylogenetic tree constructed from a comparative analysis of 26S rRNA gene sequences showing the relation-
ships of strain B2UV-201 with closely related species. Bootstrap values (>70%) are shown at the branch nodes. Bar, 0.01 substitutions per
nucleotide position.
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Fig. 3. A neighbor-joining phylogenetic tree constructed from a comparative analysis of 26S rRNA gene sequences showing the relation-
ships of strain DJ1-5-B-10C with closely related species. Bootstrap values (>70%) are shown at the branch nodes. Bar, 0.02 substitutions

per nucleotide position.
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