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ABSTRACT

Totally 91 strains of wild yeasts were isolated from the humus rich soil in the Bogyong city park
of Daejeon city, Korea. Majority of the strains belonged to Crypfococcus spp., which included
11 strains of Cryptococcus aureus. Among them, Kwoniella mangroviensis 1SS0500, Candida
corydalis JISS0501, Candida bombi JSS0503, Candida multigemmis JSS0504, Cryptococcus

BB OPEN ACCESS dimennae JSS0506, Cryptococcus saitoi JSS0507, Cryptococcus victoriae JSS0508,
Kor. 1. Mycol. 2018 March, 46(1): 75-82 Metschnikowia pulcherrima JSS0502, Papiliotrema aurea JSS0505, Debaryomyces vanrijia
hitps://doi.org/10.4489/KIM.20180010 JSS0509, Occultifur externus JSS0510, Filobasidium floriforme JSS0511 and Yamadazyma
PISSN : 0253-651X scolyti JISS0512 represented newly recorded yeast strains in Korea, and their microbiological
eISSN : 2383-5249 characteristics were investigated. All of these unrecorded yeasts showed oval shape and also

formed ascospores and pseudomycelia, except for Kwoniella mangroviensis 1SS0500, Candida

bombi JSS0503, and Metschnikowia pulcherrima JSS0502. Seven strains including Candida
Received: February 8, 2018 corydalis JSS0501 grew in vitamin-free medium, and 4 of the wild yeasts including
Revised: February 21, 2018 Cryptococcus victoriae JSS0508 were halotolerant, i.e., capable of growing in 10% NaCl-
Accepted: February 21, 2018 containing yeast extract-peptone-dextrose (YPD) broth. Debaryomyces vanrijia JSS0509 was

] found to be a thermophilic yeast that grew at 37°C.
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Table 1. Yeast isolated from Humus in City Park of Daejeon metropolitan city, Korea

No. Putative species Isolated no. Related GenBank sequence Identity (%)
1 Candida bombi JSS0503 AJ582735.1 590/591 (99%)
2 Candida corydali JSS0501 NG _042501.1 640/642 (99%)
3 Candida multigemmis JSS0504 KY106588.1 564/577 (98%)
4 Candida silvae JSS0442 GQ222354.1 573/573 (100%)
JSS0443 GQ222354.1 573/573 (100%)
5 Candida sp. JSS0462 EF550331.1 589/589 (100%)
JSS0440 JX204287.1 570/571 (99%)
JSS0441 AB294739.1 572/574 (99%)
6 Candida zeylanoides JSS0447 J1X441602.1 575/581 (99%)
Cryptococcus aureus JSS0449 EU304246.1 578/578 (100%)
JSS0453 EU304246.1 584/585 (99%)
JSS0458 EU304246.1 587/590 (99%)
JSS0463 EU304246.1 589/591 (99%)
JSS0474 EU304246.1 593/593 (100%)
JSS0475 EU304246.1 593/598 (99%)
JSS0479 EU304246.1 594/598 (99%)
JSS0484 EU304246.1 596/601 (99%)
JSS0488 EU304246.1 597/600 (99%)
JSS0492 EU304246.1 598/602 (99%)
JSS0497 EU304246.1 599/605 (99%)
8 Cryptococcus bestiolae JSS0454 FJ534903.1 584/588 (99%)
ISS0477 FJ534903.1 594/597 (99%)
JSS0478 FJ534903.1 594/597 (99%)
9 Cryptococcus dimennae JSS0506 IN400759.1 629/629 (100%)
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Table 1. (Continued)

No.

Putative species

Isolated no.

Related GeneBank sequence

Identity (%)
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25
26
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29
30
31
32

Cryptococcus flavescens

Cryptococcus flavus

Cryptococcus heveanensis

Cryptococcus magnus

Cryptococcus saitoi

Cryptococcus sp.

Cryptococcus tephrensis
Cryptococcus terrestris
Cryptococcus victoriae

Debaryomyces hansenii

Debaryomyces vanrijiae
Filobasidium floriforme
Hanseniaspora occidentalis

Issatchenkia occidentalis

Issatchenkia terricola

Kazachstania servazzii
Kazachstania unispora
Kwoniella mangroviensis

Lachancea thermotolerans

Metschnikowia koreensis
Metschnikowia pulcherrima
Metschnikowia reukaufii

Metschnikowia sp.

JSS0467
JSS0489
JSS0491
JSS0493
JSS0486
JSS0471
JSS0472
JSS0431
JSS0445
JSS0476
JSS0487
JSS0460
JSS0507
JSS0439
JSS0499
JSS0459
JSS0482
JSS0508
JSS0435
JSS0446
JSS0509
JSS0511
JSS0498
JSS0495
JSS0496
JSS0470
JSS0473
JSS0430
JSS0448
JSS0500
JSS0464
JSS0465
JSS0466
JSS0425
JSS0502
JSS0429
JSS0423
JSS0426
JSS0427
JSS0428

AB698750.1
1Q964205.1
1X049434.1
1X049434.1
FN428891.1
JQ964208.1
JQ964208.1
KF891470.1
KF891470.1
JX188126.1
JX188126.1
JX188127.1
EF595766.1
FJ527163.1
KJ507269.1
JX188134.1
KC006603.1
JX188144.1
KJ095639.1
KC261981.1
KX380574.1
KY107707.1
JX103176.1
AB281316.1
AB281316.1
HQ149318.1
HQ149318.1
JQ808006.1
HM627101.1
HQ377299.1
JQ689022.1
JQ689022.1
JQ689022.1
KJ507292.1
DQ872873.1
IX067778.1
JX257178.1
JX257178.1
JX257178.1
JX257178.1

590/591 (99%)
597/611 (98%)
598/602 (99%)
598/602 (99%)
596/601 (99%)
591/606 (98%)
591/606 (98%)
561/570 (98%)
573/577 (99%)
594/594 (100%)
597/597 (100%)
588/590 (99%)
648/653 (99%)
568/569 (99%)
600/602 (99%)
588/590 (99%)
595/600 (99%)
648/653 (99%)
567/568 (99%)
575/577 (99%)
532/532 (100%)
611/611 (100%)
600/601 (99%)
599/600 (99%)
599/600 (99%)
591/594 (99%)
592/595 (99%)
559/559 (100%)
577/582 (99%)
639/640 (99%)
590/590 (100%)
590/590 (100%)
590/590 (100%)
548/553 (99%)
645/648 (99%)
552/553 (99%)
546/553 (99%)
549/553 (99%)
551/553 (99%)
551/553 (99%)
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Table 1. (Continued)

No. Putative species Isolated no.  Related GeneBank sequence Identity (%)
33 Metschnikowia viticola JSS0422 JIN544019.1 546/550 (99%)
JSS0424 JIN544019.1 548/553 (99%)
34 Occultifur externus JSS0457 AY745723.1 586/601 (98%)
JSS0510 KY108667.1 624/624 (100%)
35 Ogataea polymorpha JSS0490 HQ684705.1 598/599 (99%)
JSS0494 HQ684705.1 599/599 (100%)
36  Papiliotrema aurea JSS0505 KY945221.1 629/629 (100%)
37  Pichia holstii JSS0432 AY761150.1 562/574 (98%)
38  Pichia silvicola JSS0468 EF550302.1 590/591 (99%)
JSS0469 EF550302.1 590/591 (99%)
39 Pseudozyma aphidis JSS0452 KJ917976.1 581/592 (98%)
40  Pseudozyma tsukubaensis JSS0455 JQ219313.1 586/592 (99%)
JSS0456 AB089373.1 586/594 (99%)
41 Rhodosporidium diobovatum  JSS0436 JX068686.1 567/569 (99%)
JSS0437 IX068686.1 567/569 (99%)
42 Rhodosporidium fluviale JSS0438 KJ507302.1 567/572 (99%)
JSS0450 KJ507302.1 579/581 (99%)
43 Rhodotorula ingeniosa JSS0451 AJ749834.1 580/593 (98%)
44 Rhodotorula minuta JSS0461 FR870029.1 588/593 (99%)
JSS0485 FR870029.1 596/601 (99%)
45 Rhodotorula mucilaginosa JSS0444 FN428899.1 573/575 (99%)
46 Rhodotorula slooffiae JSS0480 AB566328.1 595/596 (99%)
JSS0481 AB052212.1 595/597 (99%)
JSS0483 AB566328.1 596/600 (99%)
47 Sirobasidium magnum JSS0434 AF075475.1 564/577 (98%)
48  Wickerhamomyces anomalus ~ JSS0433 HF952838.1 564/564 (100%)
49 Yamadazyma scolyti JSS0512 KY110163.1 620/625 (99%)
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761 GQ911492.1 Cryptococcus dimennae
79|l Cryptococcus dimennae JSS0506
JN400759.1 Cryptococcus dimennae
HQ260318.1 Bullera globispora
KU167697.1 Vishniacozyma dimennae

KX078413.1 Cryptococcus tephrensis
Cryptococcus victoriae JSS0508

o JX188144.1 Cryptococcus victoriae
KY110050.1 Vishniacozyma victoriae

KY108196.1 Kwoniella bestiolae

NG 042482.1 Kwoniella bestiolae

KY108203.1 Kwoniella pini

NG 042483.1 Kwoniella dejecticola

Kwoniella mangroviensis JSS0500

70| NG 042391.1 Kwoniella mangrovensis

711 HE996972.1 Kwoniella europaea

AF139983.1 Trichosporon coremiiforme

Debaryomyces vanrijiae JSS0509
100['KX380574.1

vanrijiae
NG 042467.1 Trichosporon insectorum
g8 [~ JX111951.1 Trichosporon faecale

KYO000088.1 Trichosporon asahii
72 Papiliotrema aurea JSS0505
100 93} KY945221.1 Papiliotrema aurea

KY108729.1 Papiliotrema aurea

992! KY108734.1 Papiliotrema flavescens
FJ743610.1 Cryptococcus flavescens
71| 1 KY108745.1 Papiliotrema terrestris
971KY108733.1 Papiliotrema flavescens
KY107722.1 Filobasidium magnum
100| Filobasidium floriforme JSS0511

JX188125.1 Cryptococcus magnus
100

KY107707.1 Filobasidium floriforme

Cryptococcus saitoi JSS0507

EF595766.1 Cryptococcus saitoi
KP737839.1 Cr

saitoi
100

KX507037.1 Naganishia globosa

KT427564.1 Cryptococcus friedmannii

100— DQ377682.1 Cystobasidium pinicola
[ FJ515246.1 Cystobasidium benthicum

JQ768913.1 Cystobasidium minutum

100

KP413160.1 Occultifur kilbournensis
Too| [~ LC158346.1 Occultifur sp.
KY108667.1 Occultifur externus
91l Occultifur externus JSS0510
KY110165.1 Yamadazyma scolyti

Yamadazyma scolyti JSS0512
KY110163.1 Yamadazyma scolyti
KY607883.1 Yamadazyma mexicana
HE612107.1 Candida tenuis

99| KY108588.1 Candida multigemmis

Candida multigemmis JSS0504
DQ377631.1 Candida anglica
HEB62239.1 Candida santamariae
FN667855.1 Debaryomyces hansenii
1001 KY107483.1 Debaryomyces fabryi
KY106329.1 Candida bohioensis
KY106731.1 Candida sakaeoensis
NG 055212.1 Candida verbasci
Candida corydali JSS0501
KY106400.1 Candida corydali
NG 054768.1 Candida morakotiae
NG 042500.1 Candida chauliodis
701KY106392.1 Candida chauliodis
100| Candida bombi JSS0503
77 AJ582735.1 Candida bombi

100 KY109784.1 Starmerella jinningensis
1001 HQ689672.1 Candida sp.

KX908041.1 Starmerella bombicola
DQ655693.1 Metschnikowia chrysoperiae
99 EJX188173.1 Metschnikowia aff. chrysoperlae
DQ367883.1 Metschnikowia shanxiensis
KM275366.1 Metschnikowia sp.

g3 KT922394.1 Metschnikowia sp.
Metschnikowia pulcherrima JSS0502
911DQ872873.1 Metschnikowia pulcherrima
0.050

Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from humus in city park of Daejeon
metropolitan city, based on the nucleotide sequences of large subunit 26S ribosomal DNA
D1/D2 region. The tree was generated by the neighbor-joining method, using MEGA7.
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Table 2. Characteristics of the unrecorded yeasts from humus in city park of Daejeon metropolitan city, Korea

Kwoniella Candida ~ Metschnikowia  Candida Candida Papiliotrema  Cryptococcus
mangroviensis corydali pulcherrima bombi multigemmis aurea dimennae
JSS0500 JSS0501 JSS0502 JSS0503 JSS0504 JSS0505 JSS0506
Morphological
characteristics
Shape o o o o o o o
Vegetative reproduction B B B B B B B
Size (um) 0.8x0.9 0.7x1.0 0.6 x0.9 0.5x%0.8 0.8x0.9 0.5x0.7 1.0x1.2
Ascospore - + - - + + +
Pseudomycelium - + - - + + +
Cultural characteristics
Growth on YPD/YM/PD  ++/+/++ /A /- A+ A+ /A A~
media
Color on YPD medium C C C C C C C
Growth on Vitamin-free - -
medium
Growth on 50% - - - - - - -
glucose-YPD medium
Growth on 5%/10%/20% +-- +/+~ /- +-- +H+~ +-- ===
NaCl-YPD medium
Growth on temp/pH range ~ 25~30°C/ 20~30°C/ 25~30°C/ 25~30°C/ 25~30°C/ 25~30°C/ 25~30°C/
pH 6~7 pH 6~7 pH 6~7 pH 6~7 pH 6~7 pH 6~7 pH 6~7
Cryptococcus Cryptococcus Debaryomyces Occultifur Filobasidium Yamadazyma
saitoi victoriae vanrijiae externus Sfloriforme scolyti
JSS0507 JSS0508 JSS0509 JSS0510 JSS0511 JSS0512
Morphological
characteristics
Shape (¢ (¢ (¢ (¢ ¢ O
Vegetative reproduction B B B B B B
Size (um) 0.8 x1.1 0.9 x 1.0 0.5x0.8 0.6 x0.8 0.4 x0.5 0.6 x0.9
Ascospore + + + + + +
Pseudomycelium + + + + + +
Cultural characteristics
Growth on YPD /'YM/PD /A /A /- +/+/++ A+ A
media
Color on YPD medium C C C C C C
Growth on Vitamin-free - - - - ++
medium
Growth on 50% - - - - - -
glucose-YPD medium
Growth on 5%/10%/20% +-/- ++- +-/- +-/- 4 /-

NaCl-YPD medium

Growth on temp/pH range 25~30°C/pH 6~7 20~30°C/pH 6~7 25~37°C/pH 6~7 25~30°C/pH 6~7 25~30°C/pH 6~7 25~30°C/pH 6~7

O, oval; B, budding; C, cream color; YM, yeast extract-malt extract medium; YPD, yeast extract-peptone-dextrose medium; PD, potato-dextrose medium;
+++, very good growth; ++ or +, good growth; —, no growth.
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mangroviensis JSS0500, Candida corydali 1ISS0501, Candida bombi JSS0503, Candida
multigemmis JSS0504, Cryptococcus dimennae JSS0506, Cryptococcus saitoi JSS0507,
Cryptococcus victoriae JSS0508, Metschnikowia pulcherrima JSS0502, Papiliotrema aurea
JSS0505, Debaryomyces vanrijia JSS0509, Occultifur externus JSS0510, Filobasidium
Soriforme 1SS05113%} Yamadazyma scolyti 1SS0512 5 13vt+5°] =] v|7|& 1 W=+
S= 25 AEE I

olE =Wl 7|5 AR w50 AT Fig. 1323l o] 50 % 7R wfobd] S4de =
ARRF A= Table 29+ 2T

o590 ML Fefj= P 07 Zolof| ool FYSAS oL Kwoniella mangroviensis
JSS0500, Candida bombi JSS05032} Metschnikowia pulcherrima JSS0502 w52 A|<]
oF RLE F=o] 2P 2R} o] HA LS & AJ6HS 1’4’ Candida corydali 1SS0501 5 7+5-5°]

vitaminS T5HA] 92 YPD viR|of| A 2 AR5 3L Cryprococcus victoriae ISS0508
FATFES 10% NaCHE HRT YPD Aol SR 54 B Eelgl
EE O 0]7]& §-50]25~30°C, pH 4~7°14 A-8519 31 3] Debaryomyces vanrijia

JSS0509+=37°CoA = A-8ch= 1124 gwo|}ict o5 u|7|& G E 5 1124 3&2}
S EREL o2 AYH 02 FaT M2 Y E 5G4 54 i ol
8517 o}88 Ao 2 AYzkele] weha] of5e) F7} 7k eIk

A7 oIt 4, 7, 0] opsiol EoF 9l Qi w4 0] B R S4of rsfAl
A} -5ofl oJsto] AR AAE o A FHF-LO] RAEU F2kz0] A=A At
Rt A BEFe] opa 20| 2e] d4hs Eol AA] HA] oot ek 2 A BiE
=sog eyt of ] Al T o5 I A AHHES S AR F b sl A%
ot Az 2 S8= 4= 9] 2 7] o 2 A7t}

roL

i

o
AL

G HA] 737 58 AHA5-Y FAEL FH B 8572 AFlste] op a2 =4,
5747 2, oMYA 49 91wF50] 2, FAHEIN. 7Y Bl EEld oAk
CryptococcusZy 7013l Cryptococcus aureus®] 1192 7 Bttt T35t Eeld 5
Kwoniella mangroviensis 1SS0500, Candida corydali JSS0501, Candida bombi JSS0503,
Candida multigemmis JSS0504, ,Cryptococcus dimennae 1SS0506, Cryptococcus saitoi
JSS0507, Cryptococcus victoriae JSS0508, Metschnikowia pulcherrima JSS0502,
Papiliotrema aurea JSS0505, Debaryomyces vanrijia JSS0509, Occultifur externus
JSS0510, Filobasidium ﬂoriforme JSS05113} Yamadazyma scolyti JSS0512 5 13w5-59]
T w718 R0 SR A9 o} PSS TH0R ZooR JUEA
SR}, Candida corydali 1SS0501 5 7450 vitamin= 014 &2 YPD HjR]of| A &
ZFRSSEAAT Cryptococcus victoriae JSS0508 ‘52 10% NaClE -3 YPD Bl Z] o4 Al
Sk 5 awselglt
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