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ABSTRACT

This study aimed to isolate and characterize wild yeast strains from the vineyard soil in
Korea. Twenty yeast strains were isolated from vineyard soil in Gimpo-si, Gyeonggi-do, Korea,
where Vitis labrusca cv. Campbell Early is grown. Eighteen strains were previously recorded
in Korea. The remaining two, Cyberlindnera mrakii VG-21-10C and Starmerella bacillaris GR9

'.) | were not previously recorded in Korea. The mycological characteristics of VG-21-10C and GR9
were investigated. Both were oval-shaped, convex, and smooth. However, differences were

Chedi for evident in colony color and carbon assimilation activities. Strain VG-21-10C is white-colored
S and assimilates glucose, glycerol, D-xylose, D-cellobiose, D-saccharose, and D-raffinose as
a OPEN ACCESS carbon sources. Strain GR9 is cream-colored and assimilates glucose, D-saccharose, and
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o2 xrrk 5o A HPAL = § W= Rhodotorula graminis, Sporidiobolus pararoseus, Saturnispora
divera, Starmerella bacillaris % Hanseniaspora uvarum ‘52t 240] 2raAd-& 7 AU AtsHd & 714
=22 =E dHA lTh4l.

Cyberlindnera 42 Phaffomycetaceae T42] G ot} 1 o] 52 'S4y YA E oJulst=

“Cibus” |4 -2liet 2Felo] “Ciber’ & AHESFRI AL, Saccharomyces 2! Pichia < B0l 7]ojgt 5
9] u] A& #7514} Paul Linder®] ©] 5ol A -F-2lgt “lindnera™ & AF8-5F3ITY. 0] -2 That {4
O & o F7IAet FEA-gotH, HAIA ZHA] o] of 2] 2ol A E] 1 QlTHs).

Starmerella 42 1998\d01| Rosa & Lachancel] 2|3} 27 &% 40 %, Candida stellata”} A
= Uth o] &2 C. bombicola®}t 7’34340 7Fest ZA 02 A QITH6). Starmerella <01 &
Sh= S. basillaris -2 Saccharomyces cerevisae &2t S74| Braof] AF8-2 72 Q1] &kt 714dof]
S = vt g A ST,

2 AFolM= U] o] U I ZoflA FE|E o & F =i 07|52 A
Sto] At dAnlA S Bol FENSH E4S TESHL, 20C AUXE AAIsto] BAY &2 5
gotlet. 07158 aro] oot RAMYESH FATAE &Rlst] flsto] 265 iDNAS] DI/
D2 region= 2A15FA T

< Yo

M= 3w

ZEw Lo mEe| 22| U 5

2023\ 4 77| % ZZEA] &7 Campbell Barly 5] Z L& AfHloh= ZERK37°41'39.5"N
126738'55.3"E)°llA] EF ME2 Aot Bote FEO| 9 mLe] B4 i, TR
FH EFMES 1 g go] S|M5I3ITt o] HES A4f 3]A45}0] YPD (Yeast extract peptone
dextrose, DB Difco, USA) $H4 B R (pH 3.7-5.0)°] 100 LA £5510] =H5RATE. o] & 10°Co| A
3~5% vijFet & & FEhs 2okl rhs]. A dol AR&-gHYPD 2P B A]<= chloramphenicol (0.4
g/mL) 0.04%, sodium propionate (0.2 g/mL) 0.02%= 37 }5ko] A Z35}iTh.

2ot a2 FHEZ ¢3l 26S rDNAS] D1/D2 region= NL1, NL4 primerS ©]-835}9]
polymerase chain reaction (PCR)S 4351, ZZH ALE0] thsto] J7|AE BAS 3513
THI). EESE F71M D2 tl= = AY27 HAIE|(National Center for biotechnology Information,
NCBI)9] Basic Local Alignment Search Tool (BLAST) Hl|o|EJH|o] A5 53] th2 G Ho}o] /s
/d< H|ASIRI L, Clustal X 2.0 ZEIFS o]-gsto] T M-S} Aot 10]. A4+
MEGA 11.0 Z 2 7130]| A neighbor-joining method S AF&-510] 1251 TH11].

RN UAE LY 07|15 2RSS ME S 2y S4 2l

G 9] QAkal ¢ln) 7 TS QJ5), YPD SHA HiR| oA 347 Hlj oot & T A28 Ba|5lo]
&efol= Fea 9)9] B FH4ol skl Au] Fekaz PolFalek S AnlEE &
3lof M) 37]9} Fo} of -2 Helsigic

The Korean Journal of Mycology 2023 Vol.51

374



Mycological Characteristics and Carbon Source Activities of Unrecorded Wild Yeast Species from Vineyard Soil in Korea

ZEgolM WAE 20j 0]7]2 opY HRS0| £tas Sy £

a o] k4 A4S =H517] YSHAPI 20C AUX kit (bioMerieux, Hazelwood, USA)S- ©]-&5
At Suspension medium (2 mL)°l| YPD $H4 Bl Z]of] & H.o} 2McFarland2] B eof] SH30f 5] 4]
519k Ehe 2 o 7F3 FFHE-S API C Medium®] 0] 100 ¥ gol 7|27} 7)) L=
= Zoit). Bl o & API C mediumet & AEG Q] {50 7|27} AY71A] Ee s 25513
t}. 0|5 30°CollA] 48-72A17H Hlf st &4 TRt} Bl asto] et 7} 22 FES A vt
o0& A 7| &5t 12).

21

zrtofae] opd B 22| X SH2t 0|7|1E5 ME

7371 ZA 9] EYellA oY &R 20757 22 = AT 26S tDNAS] D1/D2 region= &
stod v)= LAY =74 BATEJ(NCBI, http:/ncbinlm.nih.gov)2] H|o]E{H|0| A S 5] 7|0 Eal
Z1kO] FAMEE ERl5RITt. 1 AT AME 25 E] Moesziomyces <5 4 75, Solicoccozyma <5 8
2, Pseudozyma <5 1 w5, Filobasidium < 2 ¢, Rhodosporidiobolus <5 2 w5, Rhodotorula <5 2
2 Cyberlindnera 4 1 93 12|11 Starmerella & 1 352 Z 10 &, 20 737} 22 =] QU ch(Table 1).
2% 20 712] w5 5 Moesziomyces <] 4 w3, Solicoccozyma 450 8 w52 T & #5-50]|
H]ofl /4 o &2 Wol Z2]=] it

a5t 20 7| 73 F VG-21-10C 3= Cyberlindnera mrakii NRRL Y-1364"} D1/D2 9% 471
A ho] 99.60% L2510, GRY 5= Starmerella bacillaris CBS 843"+ D1/D2 B F714 <L
°] 100% Y=I5}Fct.

2o oax

Table 1. Wild yeasts isolated from vineyard soil in Gimpo-si, Gyeonggi-do, Korea.

Class Order Family Strain ID Most closely related species ~ 26S rDNA similarity (%) Record in Korea
Saccharomycetes Saccharomycetales Phaffomycetaceae VG-21-10C Cyberlindnera mrakii 9 Unrecorded
Saccharomycetales incertae sedis GR9 Starmerella bacillaris 100 Unrecorded
Ustilaginomycetes Ustilaginales Ustilaginaceae VG-15-10C Moesziomyces aphidis 100 Recorded
VG-18-10C 100 Recorded
VG-27-10C 100 Recorded
VG-37-10C 100 Recorded
VG-24-10C Pseudozyma tsukubaensis 100 Recorded
Tremellomycetes Filobasidiales Piskurozymaceae VG-10-10C Solicoccozyma aeria 9 Recorded
VG-3-10C Solicoccozyma phenolica 9 Recorded
VG-8-10C 100 Recorded
VG-12-10C 9 Recorded
VG-13-10C 9 Recorded
VG-14-10C Solicoccozyma terricola 100 Recorded
VG-17-10C 100 Recorded
VG-26-10C Filobasidium magnum 100 Recorded
VG-29-10C 100 Recorded
Microbotryomycetes Sporidiobolales Sporidiobolaceae VG-6-10C  Rhodosporidiobolus azoricus 9 Recorded
VG-20-10C 9 Recorded
VG4-10C Rhodotorula graminis 100 Recorded
VG-25-10C 100 Recorded
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ZettofA 22|, MEst LY 0]7|F ol RO EXMAISEA 2K

U 0]7] &% 0 2 MHH Cyberlindnera mrakii VG-21-10C 5=} Starmerella bacillaris GRO w5+
9 DID2 Y& 7|28 A|AA FANES] Aibe Thaat 23U VG-21-10C 75 C. mrakii
NRRL Y-1364" 752} 94714 SAFE 7} 99.6%0| AL, T35 GRS, bacillaris CBS 843" 752}
A714Fo] 100% L=I5H3ILh 0] 5 S8l 5 VG-21-10CE C. mrakii®} 5 GR9=S. bacillaris 2t
o AR 0 2 BHQ1E] 91T} Neighbor-joining 7#-& ©]-8-50] 73S Al'54~= 2+ Fig. 1 1
2|3 Fig. 29 2t} C. mrakii VG-21-10C T2} S. bacillaris GR9OIA 53 D1/D2 9o G71A <L
2 Genbankol] 5251121, ZF7}9] accession B2+ OR8264672F OR8274410] T},

Candida maesa ATCC MYA-4698T (NG 059473)

LCyberUndnera xylosilytica NRRL YB-20977 (NG 064313)
Candida easanensis JCM 124767 (NG 059425)
LCybeﬂirrdners Japonica NRRL YB-2750T (NG 058752)
Candida pattaniensis JCM 124757 (NG 059424)
\_Cyberﬁndnera mississippiensis NRRL YB-12947 (NG 058751)
Cyberlindnera bimundalis NRRL Y-5343T (NG 069004)
9 Lcybeﬂrndners americana NRRL Y-21567 (NG 070512)
Candida taoyuanica ATCC MYA-47007 (NG 042653)
Cyberlindnera meyerae NRRL Y-172367 (NG 058755)

Candida vartiovaarae NRRL Y-67017 (NG 060381)

\; Candida takata ATCC MYA-47027 (NG 042658)

75 UCybefﬁndnera subsufficiens CBS 57637 (NG 059002)

& U Cyberlindnera mrakii NRRL Y-13647 (NG 069003)

|_ Cyberlindnera mrakii YPD VG-21-10C (OR826467)

Cyberlindnera tropicalis DMKU WBBC14T (NG 064446)

Candida mengyuniae CBS 108457 (NG 064316)

omyces pijoeri NRRL YB-4309" (EF550335)

—

0.01

Fig. 1. A neighbor-joining phylogenetic tree based on the nucleotide sequences of D1/D2 region of
26S rDNA showing the position of Cyberlindnera mrakii VG-21-10C and other species of the genera
Cyberlindnera and Candida. The tree was generated by the neighbor-joining method, using MEGA11.
Bootstrap values (>70%) based on the neighbor-joining method were shown at the branch nodes. Bar,
0.02 substjtutions per nucleotide position. Wickerhamomyces pijperi NRRL_YB-4309 was used as the

outgroup. , type strain.
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Starmerella cellae CBS 100867 (KY106391)

Starmerella meliponinorum CBS 91177 (KY 109785)
51 Starmerella floris CBS 105937 (NG 060373)
Starmerella ratchasimensis BCC 77227 (NG 055177)
L Starmerella khaoyaiensis CBS 108397 (NG 060812)
100 Starmerella bacillaris CBS 843" (HE657235)
Starmerella bacillaris GR9 (OR827441)

Starmerella stellata CBS 1577 (NG 060828)

Starmerella davenportii CBS 90697 (KY106407)

Starmerella jinningensis CBS 118647 (NG 058408)

Starmerella riodocensis CBS 100877 (NG 060377)

Starmerella batistae CBS 85507 (NG 060801)

Starmerella bombicolaNRRL Y-17069T (NG 042648)

o1 Starmerella kuoiNRRL Y-27208T (NG 073590)

I— Starmerella caucasica 11-1071.17 (JX112043)

Starmerella bombiNRRL Y-17081T (NG 075434)

L Starmerelia apicolaNRRL Y-2481T (NG 075433)

L Starmerella scarabaeiNYNU 158217 (NG 079506)

Alloascoidea africana CBS 377.68T (MH870878)

—
0.02

Fig. 2. A neighbor-joining phylogenetic tree based on the nucleotide sequences of D1/D2 region of 26S
rDNA showing the position of Starmerella bacillaris GR9 and other species of the genus Starmerella.
The tree was generated by the neighbor-joining method, using MEGA11. Bootstrap values (>70%)
based on the neighbor-joining method were shown at the branch nodes. Bar, 0.02 substitutions per
nucleotide position. Alloascoidea africana CBS 377.68 was used as the outgroup. Ttype strain.

Teitof| M 22], MEs I 0]7]5 opd B E0| #etH £4

= n)7|2%0 2 2= MEH Cyberlindnera mrakii VG-21-10C, Starmerella bacillaris GR9 T
o] #5124 EXJ2 Table 29} Table 301 UERCE o] & n|7|2 G50 el vijgz EO
£ 5 T 25 Ao FEi7F o] 1, SotE JUFAoIT T3 Al 2] A7) 22
VG-21-10C= 5.3-5.6 um} 3.1-3.4 pm, 75+ GR9Z 2.2-2.5 um&} 0.8-1.0 um©| I Th(Fig. 3). VG-21-
10C 5= ZZAF2] C mrakii NRRL Y-1364" 752] el 9 v ¥4 EAS v|wst A, ef
&2 0 2 =3t EAS HolZETH13]. GRY T3 S. bacillaris CBS 843" #5+2] J&f 4 ujj 4]
E4Z v|us A} Fejsty o g FAT EAS Ho|F]rH14]. 4% VG-21-10C2F GR o+
T TH P FAn| =280l ZH2F KACC 4102813 KACC 410282 7| &6}

I

The Korean Journal of Mycology 2023 Vol.51

377



Yim and Kim

Table 2. Characteristics of unrecorded wild yeast Cyberlindnera mrakii VG-21-10C and closely related species.

Characteristics C. mrakii VG-21-10C C. mrakii CBS 1707" C. suaveolens CBS 255"
Morphological characteristics
Shape Oval Oval Oval

Vegetative reproduction Budding Budding Budding
API20C AUX
Glucose + + +
Glycerol + + +
L-Arabinose - ND -
D-Xylose - + ND
D-Galactose - - -
Inositol - ND -
D-Sorbitol - - ND
Methyl-a-D-glucopyranoside - - ND
N-Acetyl-D-glucosamine - - -
D-Cellobiose + + +
D-Lactose (bovine origin) - ND +
D-Maltose - + -
D-Saccharose (sucrose) + ND +
D-Raffinose + + +

+: positive; -: negative; ND: no data.

Table 3. Characteristics of unrecorded wild yeast Starmerella bacillaris GR9 and closely related species.

Characteristics S. bacillaris GR9 S. bacillaris CBS 844" S. meliponinorum UWO(PS)00 -227.1"
Morphological characteristics

Shape Oval Oval Oval
Vegetative reproduction Budding Budding Budding
API20C AUX

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

+: positive; -: negative; ND: no data; " type strain.
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Fig. 2. Microscopic features of the unrecorded yeasts isolated from vineyard soil in Gimpo-si, Gyeonggi-
do, Korea. The budding cells of Starmerella bacillaris GR9 (A) and Cyberlindnera mrakii VG-21-10C
(B). bars, 10 wm and 5 pm, respectively. The colonies of Starmerella bacillaris GR9 (C) Cyberlindnera

mrakii VG-21-10C (D).

204 07| oMY BT ElAS BY 2
Cyberlindnera mrakii VG-21-10C ¥52] &4 &4 =74 A= o33 234t Glucose,
glycerol, D-xylose, D-cellobiose, D-saccharose 18] 31 D-raffinoset= %3, calcium 2-keto-gluconate,
L-arabinose, anoitol, xylitol, D-galactose, inositol, D-sorbitol, methyl-a-D-glucopyranoside, N-acetyl-
glucosamine, D-lactose, D-maltose, D-trehalose 1] 2. D-melezitose= 23 °| It} VG-21-10C
F= 2| TAER C mrakii CBS 1707'2} D-lactose (bovine origin) assimilation 21§ Z3tof| 4] 2}o]
£ B QJtH13]. Starmerella bacillaris GRO w52 A9 2/ =7 A3k= th33 294t Glucose,
D-saccharose 12|11 D-raffinoset= Y, glycerol, calcium 2-keto-gluconate, L-arabinose, D-xylose,
adonitol, xylitol, D-galactose, inositol, D-sorbitol, methyl-a-D-glucopyranoside, N-acetyl-glucosamine,
D-cellobiose, D-maltose, D-trehalose 12|21 D-melezitoset= &3 1 ATt GRO w5+ Z|TAERI S,
bacillaris CBS 844" 152} D-Lactose (bovine origin) assimilation 21§ Aol A xto] & H I tH14].

The Korean Journal of Mycology 2023 Vol.51

379



Yim and Kim

ink

U Eriko] bR 2 Fojlx] opY R E 2, 57513t E AEolA F 207)
o] oY 7} 22| T 26S rRNA §-31419] DI/D2 FY A F-2 FA8h At ol 4] B
2] 2 g1 2 #FE AT U 0)7|EF G221 Cyberlindnera mrakii VG-21-10C2¢
Starmerella bacillaris GR9 T5-= /32t #n| 72} API 20C AUX kitS £ EIFZ EAS =
AFSFRITE. VG-21-10C #5-2F GRO 2] M2 B R EfRdolH, et B&ok, R E2&
A7-E 7= A o2 It ehagd 4 574 23k VG21-10C 75 glucose, glycerol,

D-xylose, D-cellobiose, D-saccharose, D-raffinoses BFAY O 2 AFESH 4 Q1131 GRY ¥+
glucose, D-saccharose, D-raffinose s BFA 9 0 2 ARES 4= Q125 SRI5I3ITH

=
2= VG-21-10C= C. mrakii CBS 1707" 59} 9214 0 2 nf-9-
5= D-lactose (bovine origin) assimilation A& Aol 4| xfo]E K
22 FEIE 7Hl o™ 1At @n)7 stollA J&é@ JEl 4 %%‘E U= ﬁ}%’i
M= 5 VG21-10CE C. mrakii CBS 1707 752+ U5 292 < 4= AUk C mrakii %{— ]
S7HA] ZUlojq BuE e glon g, &%—VG-zl-locf 0)7| 220 2 gk

T GR9= 2 0 2 02 FAFSHS, bacillaris CBS 844" 522} %A}%J Exo] & ongcﬂq 5}
A|9t S, bacillaris CBS 844" 52} D-lactose (bovine origin) assimilation A1 ¢} Ao A 2}o] S H |
gk 3l2to] EE551a Rra]@ S 7HA M Qg Anl7 stollA] Tkl A EXJo] |5t
ATH14]. A154 "JOlA = S. bacillaris CBS 844" 52 528 SULS & 4> AT S, bacillaris T2
ORI 7kA] ol A Bl v} gli= 1] 7| S50 B & 5= GRO= = 1|7 | 550 & ek

g
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