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ABSTRACT

The goal of this study was to isolate and characterize the wild yeast strains from the gut of
earthworm(Eisenia andrei). The 19 yeast strains isolated from 5 gut of earthworm samples

o.) from Nanji water regeneration center in Goyang-si, Gyeonggi-do, Korea. Among them, 16

strains were recorded and 3 strains, Yarrowia deformans YP242 (=KACC48T778), Sporidiobolus

Chedi for pararoseus YP66 (=KCTC27963) and Naganishia liquefaciens Y19 (=KACC48948) were recorded

for the first time in Korea. The microbiological characteristics of these previously unrecorded

a OPEN ACCESS yeasts were investigated. All three strains were oval-shaped, convex and smooth. However,

pISSN : 0253-651X they showed some differences in colony color and result of carbon assimilation assays.

elSSN : 2383-5249 YP242 was white-colored and assimilated glycerol, L-arabinose and N-acetyl-D-glucosamine

Kor. J. Mycol. 2020 June, 48(2): 161-167 as carbon sources. YP66 was red-colored and assimilated D-Saccharose. YI9 was white-

https;//doi.org/10.4489/KJM.20200017 colored and positive for 2-keto-D-gluconate assimilation.
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Table 1. Wiled yeasts from gut of the earthworm in Gyeonggi-do, Korea

Order Family Strain ID Most closely related species DM.JZ sequenice Record in
similarity Korea

Dothideomycetes

Saccharomycetes

Basidiomycota Microbotryomycetes

Tremellomycetes

Dothideales Saccotheciaceae YP376  Aureobasidium lini 599/604(99) recorded
YP51  Aureobasidium namibiae 582/584(99) recorded
YP63  Aureobasidium pullulans 587/587(100) recorded

Saccharomycetales Dipodascaceae YP242  Yarrowia deformans 514/514(100)  unrecorded
Saccharomycodaceac  YF18  Hanseniaspora uvarum 584/584(100) recorded
YF20 587/587(100) recorded

Sporidiobolales Sporidiobolaceae YP480 Rhodosporidium toruloides ~ 536/541(99) recorded
YP66  Sporidiobolus pararoseus 587/589(99)  unrecorded
- Chrysozymaceae YP365 Sampaiozyma ingeniosa 600/600(100) recorded

YP288  Sampaiozyma vanillica 607/608(99) recorded
Filobasidiales Filobasidiaceae YP547  Filobasidium magnum 614/614(100) recorded
YP258  Naganishia globosa 615/615(100) recorded
YI9 Naganishia liquefaciens 605/606(99)  unrecorded
Bulleraceae YP495  Bullera alba 615/615(100) recorded
Trimorphomycetaceac Y029  Saitozyma podzolica 616/618(99) recorded
YP283 615/617(99) recorded
YP299 614/616(99) recorded
YP464 608/610(99)  recorded
YP491 589/589(100) recorded
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B3t 197) F5F F Yarrowia deformans YP242(CBS 2071"; 100%, D1/D2 9% F-ALT),
Sporidiobolus pararoseus YP66(CBS 491"; 99.66%, D1/D2 % &} 9-A+) 18] 31 Naganishia liquefaciens
YI9(CBS 968"; 99.83%, D1/D2 Y FALE)E Fuloll HalE#] ¢F2 n7| 502 AEsigict
(Tablel).

RIZOIofM &2, M3t 2uj 0]7|S opZ TS| FoH £

2| 071220 2 HZMHE Yarowia deformans YP242 (KACC48778, Genbank MT658745),
Sporidiobolus pararoseus YP66 (KCTC27963, Genbank MT658744), Naganishia liquefaciens Y19
(KACC48948, Genbank MT658746)2] w5H2] E/J-2 Table 2, Al5-4= Fig. 10 HEFSITY. o] 1]7]
£ aR 59| A, HiYE] EHCR2E 3w BF 29| et dydol 1L, Solste] YT
21319 thFig. 2). YP66-2> BAEALS P42 BQIsgith =5 AlZo] F7) 72t ypoaoe
4.2~4.5m2} 5.5~5.8 ym, YP66-2 4.3~4.6 im&} 6.5~7 ym, YI9= 3.2~3.5 im&} 5.5~5.9 ym ©]ThFig. 2).

Naganishia liquefaciens CBS 968T (NG 057655.1)

Naganishia liquefaciens YI9 (MT658746)

Naganishia diffluens CBS 89907 (KY108611.1)
100 Naganishia albidosimilis CBS 77117 (AF137601.1)

Naganishia vishniacii CBS 8145 (AF075473.1)

80 [Sporobolomyces salmoneus CBS 488T (AY070017.1)
'Sporobolomyces patagonicus CRUB 10387 (AY158655.1)

100 pSporobolomyces ruberrimus CBS 75007 (AF070442.1)
poridiobolus pararoseus CBS 4917 (AF189977.1)
Sporidiobolus pararoseus YP66 (MT658744)
91 [Yarrowia deformans CBS 20717 (EF405984.1)
’_{ Yarrowia deformans YP242 (MT658745)

100 Llearrowin divulgata F6-177 (EU194451.1)
Yarrowia brassicae NYNU 17218T (MF136065.1)

—
0.03

Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from gut of the earthworm in Korea,
based on the nucleotide sequences of D1/D2 sequence. The tree was generated by the neighbor-
joining method, using MEGA?7. Bar: 0.03

Fig. 2. Microscopic features of the unrecorded yeasts isolated from gut of the earthworm in Korea
A; Yarrowia deformans YP242, B; Sporidiobolus pararoseus YP66, C; Naganishia liquefaciens
YI9. (scale bar, 20um)
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Table 2. Microbiological characteristics of unrecorded wild yeasts from gut of the earthworm in
Gyeonggi-do, Korea. All data were obtained in this study. +, positive; w, weakly positive; -, negative
Strain ID YP242 YP66 Y9
Morphological characteristics
Shape Oval Oval Oval
Vegetative reproduction Budding Budding Budding
API20C AUX
Glucose
Glycerol
2-Keto-D-Gluconate
L-Arabinose
D-Xylose
Adonitol
Xylitol
D-Galactose
Inositol
D-Sorbitol
o-Methyl-D-Glucoside
N-Acetyl-D-Glucosamine
D-Cellobiose
D-Lactose(bovine origin)
D-Maltose
D-Saccharose(Sucrose)
D-Trehalose
D-Melezitose
D-Raffinose

+ £ + +
+

s €<+ <<€ ¢
<
+

£ €€ + <
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Yarrowia deformans YP2422] T4l B/ 574 A= th3a ZTHTable 2). glucose, glycerol,

L-arabinose —12]11 N-acetyl-D-glucosamine= %F4d, adonitol, xylitol, D-galactose, inositol, D-sorbitol,
a-methyl-D-glucoside, D-cellobiose, D-lactose(bovine origin), D-maltose, D-saccharose(sucrose),
D-trehalose, D-melezitose 2] 1 D-raffinosex= 2Fs+ Y/, D-xylose= 2/d 2.2 21 %| it

Sporidiobolus pararoseus YP662] B4 2Hd 274 A k= th3-2} K Table 2). D-Saccharose(Sucrose)

+ Y, glucose, Dcellobiose, D-maltose, D-trehalose, D-melezitose 12| 11 D-raffinose= 2Fet &, glycerol,
2-keto-D-gluconate, L-arabinose, D-xylose, adonitol, xylitol, D-galactose, inositol, D-sorbitol, a-methyl-D-
glucoside, N-acetyl-D-ghicosamine ~12] 17 D-lactose(bovine origin)= o3& LFERH /T

Naganishia liquefaciens Y192] €t4A9 /4 =74 AIME Table 20] LFEFH AT glucose, 2-keto-
D-gluconate 1231 D-cellobioset= Y3, glycerol, L-arabinose, D-xylose, adonitol, xylitol, D-galactose,
inositol, D-sorbitol, a-methyl-D-glucoside, N-acetyl-D-glucosamine, D-lactose(bovine origin), D-maltose,
D-saccharose(sucrose), D-trehalose, D-melezitose 12| 1. D-raffinose= 243 = UERH ST
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2jstglck. 229 DUD2 JH O Fsto] Fufoll Baslx] ghe HR 3RS MEslsict
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& 55 ZH4 542 2ALBIICH YP242, YI9, VP66 T52] A BoRS Efeladolo, Wehe 2
25}, BEe WAL AL Zow PRETE ehagl 84 27 A3 YPU2E glycerol,
L-arabinose, N-acetyl-D-glucosamine=r, YP66+= N-acetyl-D-glucosamine<, liquefaciens Y19+ 2-keto-

D-gluconate S EFAY O & A28 4= 91-8-5 31Q15}giT
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