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IntroductIon

In 2019, we isolated unrecorded yeasts from soil col-
lected in Pocheon city, Korea. The identified yeasts belong 
to the family Metschnikowiaceae and Bulleribasidiaceae. 
This study focusses on the isolation and description of un-
recorded species in the genera Kodamaea and Hannaella.

The genus Kodamaea contains ascomycetous yeast in 
the family Metschnikowiaceae, the order Saccharomy-
cetales, the subphylum Saccharomycotina, the phylum 
Ascomycota. The Kodamaea clade consists of 23 recog-
nized species and has K. ohmeri as the type species. The 
Kodamaea clade is closely related to the genera Clavispo-
ra and Metschnikowia (Lachance and Kurtzman, 2011). 
Species in the clade Kodamaea have been isolated from 
various sources such as mushrooms, ephemeral flowers, 
insects (Freitas et al., 2013) and rotting wood (Gao et al., 
2017). The members of genus Kodamaea are fermenta-
tive and form coenzyme Q-9 and hyphae.

The genus Hannaella contains basidiomycetous yeast 
in the family Bulleribasidiaceae, the order Tremellales, 
the subphylum Agaricomycotina, the phylum Basidio-
mycota. The genus Hannaella consists of 11 recognized 

species and has H. sinensis as the type species. The genus 
Hannaella is closely related to the genera Dioszegia and 
Derxomyces and was proposed to accommodate seven 
species that were transferred from the Bullera sinensis 
clade: H. coprosmaensis, H. kunmingensis, H. luteola, H. 
oryzae, H. sinensis, H. surugaensis and H. zeae (Wang 
& Bai, 2008). Species in the genus Hannaella have been 
isolated from various sources such as soil (Landell et al., 
2014), plants (Surussawadee et al., 2015; Kaewwichian et 
al., 2015) and water (Han et al., 2017). The members of 
the genus Hannaella are not fermentative and form coen-
zyme Q-10 and hyphae.

This study focuses on the description of four yeast spe-
cies belonging to genera Kodamaea and Hannaella that 
have not officially been reported in Korea.

MaterIal and Methods

Soil samples were collected in Pocheon city, Gyeong-
gi Province, Korea and serially diluted in distilled water. 
The aliquot was spread onto YM agar incubated at 25℃ 
for 3-4 days. The strain IDs, isolation sources, taxonomic 

Journal of Species Research  9(3):198-203, 2020

Isolation and characterization of unrecorded yeasts species in the 
family Metschnikowiaceae and Bulleribasidiaceae in Korea
Yuna Park, Soohyun Maeng and Sathiyaraj Srinivasan*

Department of Bio & Environmental Technology, College of Natural Science, Seoul Women’s University,  
Seoul 01797, Republic of Korea

*Correspondent: drsrini@swu.ac.kr

The goal of this study was to isolate and identify wild yeasts from soil samples. The 15 wild yeast strains 
were isolated from the soil samples collected in Pocheon city, Gyeonggi Province, Korea. Among them, 
four yeast stains were unrecorded, and 11 yeast stains were previously recorded in Korea. To identify wild 
yeasts, microbiological characteristics were observed by API 20C AUX kit. Pairwise sequence comparisons 
of the D1/D2 domain of the 26S rRNA were performed using Basic Local Alignment Search Tool (BLAST). 
Cell morphology of yeast strains was examined by phase contrast microscope. All strains were oval-shaped 
and polar budding and positive for assimilation of glucose, 2-keto-d-gluconate, N-acetyl-d-glucosamine, 
d-maltose and d-saccharose (sucrose). There is no official report that describes these four yeast species: 
one strain of the genus Kodamaea in the family Metschnikowiaceae and three strains of the Hannaella in 
the family Bulleribasidiaceae. Kodamaea ohmeri YI7, Hannaella kunmingensis YP355, Hannaella luteola 
YP230 and Hannaella oryzae YP366 were recorded in Korea, for the first time.

Keywords:   Bulleribasidiaceae, Hannaella, Kodamaea, Metschnikowiaceae, unrecorded yeasts

Ⓒ 2020 National Institute of Biological Resources 
DOI:10.12651/JSR.2020.9.3.198



August 2020 Park et al. Isolation and characterization of unrecorded yeasts species in  Korea 199 

composition and identification results were summarized 
in Table 1.

Cell morphology of strains was examined by phase 
contrast microscope (LEICA, DM500) using cells grown 
for 3-4 days on YM agar. Photomicrographs of the strains 
YI7, YP335, YP230 and YP366 are shown in Fig. 1. Bio-
chemical characteristics were established using API 20C 
AUX (bioMérieux) according to the manufacturer’s in-
structions.

All yeast strains were cultivated on YM agar for 3 days. 
Then, genomic DNA was extracted and the D1/D2 do-
main of the LSU rRNA gene was amplified by PCR with 
NL1 and NL4 primers (Kurtzman and Robnett, 1998). 
Pairwise sequence comparisons were made using Basic 
Local Alignment Search Tool (BLAST) search (Altschul 
et al., 1997) and aligned with the sequences of related 
species retrieved from GenBank by using the multiple 
alignment program Clustal X 2.0 (Larkin et al., 2007). 
A phylogenetic tree based on the D1/D2 domains of the 
LSU rRNA gene sequences was reconstructed using the 
neighbor-joining method in MEGA 7.0 (Saitou and Nei, 

1987). The evolutionary distances were calculated us-
ing the two-parameter model of Kimura (Kimura, 1980) 
for the neighbor-joining analyses. The confidence levels 
of the clades were estimated through bootstrap analysis 

(1,000 replicates) (Felsenstein, 1985). Reference sequenc-
es were retrieved from GenBank under the accession 
numbers indicated on the tree.

The API 20C AUX, a commercial yeast characteriza-
tion kit (bioMérieux), was used according to the manufac-
turer’s instructions for yeast identification on the basis of 
metabolic/physiological features. 

results and dIscussIon

The four yeast strains were distributed in two king-
doms: Ascomycota and Basidiomycota. Based on D1/
D2 domain of the LSU rRNA gene sequence analyses 
and phylogenies, strain YI7 was assigned to the phylum 
Ascomycota and strains YP335, YP230 and YP366 were 
assigned to the phylum Basidiomycota. The photomicro-

Fig. 1. Photomicrographs showing budding cells of strains YI7 (a); YP355 (b); YP366 (c); YP320 (d). All strains were grown on YM agar 
for 3 days. Bars, 20 μm.
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Fig. 2. Phylogenetic tree derived from neighbor-joining analysis based on the D1/D2 domains of the LSU rRNA gene sequences, showing 
the placement of strain YI7 in the Kodamaea clade. Candida melibiosica CBS 5814T was used as outgroup. Bootstrap values of above 50% 
are given at nodes based on 1,000 replicates. Bar, 0.02 substitutions per site.

Fig. 3. Phylogenetic tree derived from neighbor-joining analysis based on the D1/D2 domains of the LSU rRNA gene sequences, showing 
the placement of strains YP355, YP230 and YP366 in the genus Hannaella. Bulleromyces albus CBS 500T was used as outgroup. Bootstrap 
values of above 50% are given at nodes based on 1,000 replicates. Bar, 0.02 substitutions per site.
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graphs showing budding cells of four strains are given in 
the Fig. 1. The detailed morphological and physiological 
characteristics were given in the strain descriptions.

The strains YI, YP335, YP230 and YP366 were most 
closely related to K. ohmeri (CBS5367T; 99% D1/D2 
domain of LSU sequence similarity), H. kunmingensis 

(CBS8960T; 100%), H. luteola (CBS943T; 100%) and 
H. oryzae (CBS7194T; 99%), respectively. The D1/D2 
domain of the LSU rRNA gene similarities of the four 
strains also formed a robust phylogenetic clade with the 
most closely related species (Figs. 2 and 3).

Based on phylogenetic analysis, we concluded that 
strain YI7 was a member of the genus Kodamaea in the 
family Metschnikowiaceae and that strains YP335, YP230 
and YP366 were members of the genus Hannaella in the 
family Bulleribasidiaceae.

Description of Kodamaea ohmeri YI7

Cells are oval shaped, and budding is polar (Fig. 1). 
Col on ies are convex, smooth, dull and white colored after 
3 days of incubation on YM agar at 25℃. In the API 20C 
AUX, strain YI7 is positive for assimilation of l-arabi-

nose (w, weak), adonitol (w), d-lactose (bovine origin) (w), 
d-melezitose (w), glucose, glycerol, 2-keto-d-gluconate, 
d-galactose, d-sorbitol, d-methyl-d-glucoside, N-ace-
tyl-d-glucosamine, d-cellobiose, d-maltose, d-saccharose 

(sucrose), d-trehalose and d-raffinose; but negative for 
d-xylose, xylitol and inositol. Strain YI7 was isolated 
from a soil sample collected in Pocheon city, Gyeonggi 
Province, Korea.

Description of Hannaella kunmingensis YP335

Cells are oval shaped, and budding is polar (Fig. 1). Col-
onies are convex, smooth, shiny and beige colored after  
3 days of incubation on YM agar at 25°C. In the API 20C 
AUX, strain YP335 is positive for assimilation of l-arab-
inose (w), d-xylose (w), d-galactose (w), d-sorbitol (w), 
d-cellobiose (w), d-raffinose (w), glucose, 2-keto-d-glu-
conate, N-acetyl-d-glucosamine, d-maltose, d-saccharose 

(sucrose) and d-melezitose; but negative for glycerol, 
adonitol, xylitol, inositol, d-methyl-d-glucoside, d-lactose 

(bovine origin) and d-trehalose. Strain YP335 was isolat-
ed from a soil sample collected in Pocheon city Gyeonggi 
Province, Korea.

Table 2. Characteristics of the unrecorded yeasts from soil in Korea.

Strain ID 1 2 3 4

Morphological characteristics
Shape Oval Oval Oval Oval
Reproduction Budding Budding Budding Budding

API 20C AUX
Glucose + + + +
Glycerol + - w -

2-Keto-d-Gluconate + + + +
l-Arabinose w w - +
d-Xylose - w - +
Adonitol w - w -

Xylitol - - w -

d-Galactose + w + +
Inositol - - + +
d-Sorbitol + w w -

d-Methyl-d-Glucoside + - w +
N-Acetyl-d-Glucosamine + + + +
d-Cellobiose + w + w
d-Lactose (bovine origin) w - w -

d-Maltose + + + +
d-Saccharose (Sucrose) + + + +
d-Trehalose + - + -

d-Melezitose w + + +
d-Raffinose + w + +

Taxa: 1, Kodamaea ohmeri YI7; 2, Hannaella kunmingensis YP355; 3, H. luteola YP230; 4, H. oryzae YP366
All data were obtained in this study. + , positive; w, weakly positive; - , negative.
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Description of Hannaella luteola YP230

Cells are oval shaped, and budding is polar (Fig. 1). Col-
onies are convex, smooth, shiny and beige colored after  
3 days of incubation on YM agar at 25°C. In the API 20C 
AUX, strain YP230 is positive for assimilation of glyc-
erol (w), adonitol (w), xylitol (w), d-sorbitol (w), d-meth-
yl-d-glucoside (w), d-lactose (bovine origin) (w), glucose, 
2-keto-d-gluconate, d-galactose, inositol, N-acetyl-d-glu-
cosamine, d-cellobiose, d-maltose, d-saccharose (sucrose), 
d-trehalose, d-melezitose and d-raffinose; but negative for 
l-arabinose and d-xylose. Strain YP230 was isolated from 
a soil sample collected in Pocheon city, Gyeonggi Prov-
ince, Korea.

Description of Hannaella oryzae YP366

Cells are oval shaped, and budding is polar (Fig. 1). Col-
onies are convex, smooth, dull and yellow colored after  
3 days of incubation on YM agar at 25℃. In the API 20C 
AUX, strain YP366 is positive for assimilation of d-cello-
biose (w), glucose, 2-keto-d-gluconate, l-arabinose, d-xy-
lose, d-galactose, inositol, d-methyl-d-glucoside, N-ace-
tyl-d-glucosamine, d-maltose, d-saccharose (sucrose), 
d-melezitose and d-raffinose; but negative for glycerol, 
adonitol, xylitol, d-sorbitol, d-lactose (bovine origin) and 
d-trehalose. Strain YP366 was isolated from a soil sample 
collected in Pocheon city, Gyeonggi Province, Korea.
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