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ABSTRACT

The goal of this study was to isolate wild yeasts from waters and soils in Sangjubo of Nakdong

Cheok for river and Daechung dam in Daejeon city, Korea and investigate characteristics of previously
updates . ) . . .
unrecorded novel wild yeasts. In total, 94 strains from 39 different species of wild yeasts were
a OPEN ACCESS isolated from 47 soils and waters samples obtained from Sangjubo in Nakdong river. Among
these, 3 strains, including Rhodosporidium azoricum JSL-GRU-009, represented novel yeast
pISSN : 0253-651X . . . . . . .
eISSN : 2383-5249 strains which were previous recorded. Two hundred nine strains from 105 different species of
wild yeasts were isolated from 130 soils and water samples obtained from Daechungdaegyo
Kor. J. Mycol. 2020 September, 48(3): 237-249 . . . . o .
hitps://doi org/104489/K M 20200025 and Daechung dam of Shintanjin in Daejeon city, Korea. Ten strains including Bullera
pseudoalba JSL-GRU-005 also represented newly recorded strains in Korea. All the 13
Received: May 15, 2020 previously unrecorded yeasts were oval or global in shape, and nine strains, including R.
Revised: September 16, 2020 azoricum JSL-GRU-009, formed ascospores. Ten strains grew well in vitamin-free medium. R.
Accepted: September 16, 2020 azoricum JSL-GRU-009 grew well in 20% glucose-containing yeast extract-peptone-dextrose

(YPD) medium and 3 strains, including Rhodotorula oryzicola JSL-GRU-003, grew well in 5%
NaCl-containing YPD medium.
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Table 1. Wild yeasts from soils and waters in Sangjubo of Nakdong river, Gyeongsangbuk-do, Korea.

No. Putative species Isolated No. GenBank No. Identity (%) Remarks
1 Aureobasidium pullulans NKY11-1 JX103180.1 607/614 (99%) General yeasts
2 Cryptococcus aureus NKY2-2 KT895965.1 632/640 (99%)
3 C. tephrensis NKY5-3 JN400781.1 628/640 (98%)
4 C. magnus NKY15-6 AY242120.1 635/644 (99%)
5 Dioszegia zsoltii NKY18-6 JQ219318.1 623/634 (98%)
6 Erythrobasidium hasegawianum NKY9-4 KJ507252.1 603/616 (98%)
7 Hannaella oryzae NKY5-4 JIN544025.1 604/612 (99%)
8 Kwoniella pini NKY29-1 MG190049.1 551/551 (100%)
9 Papiliotrema flavescens NKY6-2 MF045447.1 635/640 (99%)
10 Pscudozyma hubeiensis NKY13-1 DQO008953.1 632/641 (99%)
11 Naganishia globosa NKY6-3 KU316759.1 634/639 (99%)
12 Rhodosporidium azoricum JSL-GRU-009 AF321978.1 561/562 (99%)
13 R. fluviale NKS1-1 KJ507301.1 610/617 (99%)
14 Rhodosporidiobolus fluvialis NKY2-1 KU316718.1 609/616 (99%)
15 Rhodotorula nothofagi NKY24-3 KC006668.1 610/620 (98%)
16 Sporobolomyces phatftii NKY19-2 KU316719.1 609/614 (99%)
17 Torulaspora delbrueckii NKS3-4 JQ512830.1 578/580 (99%)
1 Aureobasidium pullulans NK26-2 JX067761.1 608/615 (99%) Sugar-tolerant yeasts
NK42-2 JX103180.1 609/615 (99%)
2 Bullera alba NK2-8 DQ377658.1 631/640 (99%)
3 Cryptococcus flavus NK22-3 KJ507264.1 634/643 (99%)
4 C. tephrensis NK22-2 JN400781.1 630/639 (99%)
5 Dioszegia zsoltii NK24-4 JQ219318.1 629/634 (99%)
6 Leucosporidium creatinivorum NK13-3 AB259918.1 608/619 (98%)
7 Microstroma juglandis NK24-2 KJ507276.1 636/643 (99%)
8 Papiliotrema aspenensis NK13-2 KX621788.1 580/581 (99%)
9 Pseudozyma antarctica NK43-1 JQ650240.1 631/641 (98%)
10 Pseudozyma hubeiensis NKS-1 DQO008953.1 634/642 (99%)
11 Rhodosporidiobolus fluvialis NK2-7 KU316718.1 608/615 (99%)
12 Rhodosporidium fluviale NK2-5 KJ507301.1 610/618 (99%)
13 Rhodotorula glutinis NK13-1 MF045460.1 606/617 (98%)
14 Pseudozyma graminicola JSL-GRU-010 HQ637565.1 594/596 (99%)
1 Aureobasidium pullulans NNK11-1 JX067761.1 606/614 (99%) Salt-tolerant yeasts
2 Candida davisiana JSL-GRU-011 GU373794.1 600/612 (98%)
3 Cryptococcus laurentii NNK32-1 KU316755.1 633/638 (99%)
4 C. tephrensis NNK1-2 JN400781.1 632/640 (99%)
5 Filobasidium magnum NNK26-4 DQ377663.1 606/609 (99%)
6 Pseudozyma pruni NNK22-1 EU379943.1 629/640 (98%)
7 Rhodosporidiobolus fluvialis NNKI1-1 KU316718.1 606/616 (98%)
8 Trichosporon moniliiforme NNKS-1 KU316725.1 630/637 (99%)
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Table 2. Wild yeasts from soils and waters in Daechungdaegyo of Shintanjin in Dagjeon city, Korea.

No. Putative species Isolated No. GenBank No. Identity (%) Remarks
1 Aureobasidium namibiae BGY22-4 KC160559.1 556/569 (98%) General yeasts
2 A. pullulans BGY7-2 KC160612.1 556/571 (97%)
BGY8-1 JX103180.1 608/616 (99%)
BGY24-1 JX129908.1 574/574 (100%)
BGY16-1 LC326044.1 566/566 (100%)
BGY32-1 KC433817.1 554/554 (100%)
BGP21-1 HE802469.1 560/560 (100%)
3 Bulleromyces albus BGP23-2 KC433763.1 592/592 (100%)
4 Bullera pseudoalba JSL-GRU-005 AF075504.1 622/627 (99%)
5 Cryptocline arctostaphyli BGP24-1 MH&873458.1 601/616 (98%)
6 Cryptococcus aureus BGY6-3 KT895965.1 635/640 (99%)
BGP12-2 JQ768865.1 630/641 (98%)
7 C. dimennae BGY9-2 JN400759.1 627/639 (98%)
8 C. magnus BGY11-5 AY242120.1 642/643 (99%)
9 C. tephrensis BGY9-1 JN400781.1 631/639 (99%)
10 C. victoriae BGY34-2 AJ749830.1 628/640 (98%)
BGY35-5 AM160647.1 634/640 (99%)
11 Curvibasidium pallidicorallinum JSL-GRU-001 JX188149.1 626/633 (99%)
12 Dioszegia zsoltii BGY11-3 JQ219318.1 629/634 (99%)
BGP35-2 KM891580.1 587/589 (99%)
13 Erythrobasidium hasegawianum BGY16-2 KJ507252.1 610/616 (99%)
BGY38-6 EU002835.1 556/557 (99%)
14 Filobasidium globisporum JSL-GRU-006 AF075495.1 615/631 (97%)
15 F. magnum BGP7-1 MF448298.1 593/594 (99%)
BGP15-3 MF448327.1 597/598 (99%)
BGP43-1 MF448277.1 601/602 (99%)
16 Hanseniaspora valbyensis JSL-GRU-004 KM210526.1 565/565 (100%)
17 Holtermanniella takashimae BGY18-4 FM242574.1 639/643 (99%)
18 Leucosporidium fragarium BGP35-4 JN400801.1 623/634 (98%)
19 Metschnikowia koreensis BGY18-2 KJ507292.1 517/521 (99%)
20 Microstroma juglandis BGY44-1 KJ507276.1 635/642 (99%)
21 Papiliotrema aurea BGY38-5 JN004200.1 595/599 (99%)
22 Rhodosporidium fluviale BGY18-3 KJ507301.1 610/617 (99%)
23 Rhodotorula glutinis BGY27-4 MF045460.1 611/617 (99%)
24 R. ingeniosa BGY34-1 AJ749834.1 625/632 (99%)
25 R. mucilaginosa BGY12-1 KY296083.1 610/614 (99%)
BGP42-2 MH611513.1 568/572 (99%)
26 R. nothofagi BGY6-5 KC006668.1 618/620 (99%)
27 R. oryzicola JSL-GRU-003 AB863570.1 499/505 (99%)
28 Sporobolomyces carnicolor BGP36-3 KU316784.1 608/615 (99%)
29 S. phaftii BGY34-3 KU316721.1 608/612 (99%)
30 Tilletiopsis washingtonensis JSL-GRU-007 AM160640.1 639/644 (99%)
31 Vishniacozyma victoriae BGY17-2 MF462753.1 590/598 (99%)
32 Wickerhamomyces onychis JSL-GRU-002 EU809437.1 627/636 (99%)
1 Cryptococcus flavus 4CD49-1 EU177572.1 631/641 (98%) Sugar-tolerant yeasts
2 C. laurentii 4CD20-1 KU316735.1 634/639 (99%)
3 Moesziomyces aphidis 4CD23-2 KY992087.1 636/649 (98%)
4 Pseudozyma tsukubaensis 4CD17-1 LC333508.1 603/604 (99%)
4CD23-3 JQ219313.1 610/617 (99%)
1 Clavispora lusitaniae NCD46-1 F1627984.1 510/513 (99%) Salt-tolerant yeasts
2 Cryptococcus aureus NCD27-2 KT895965.1 636/640 (99%)
3 C. flavus NCD5-2 EU177572.1 633/640 (99%)
4 C. laurentii NCD44-1 AJB76597.1 585/595 (98%)
5 C. magnus NCD3-1 JQ964210.1 585/595 (98%)
6 Papiliotrema aspenensis NCD5-1 KX621788.1 577/580 (99%)
7 Rhodotorula glutinis NCD43-1 MF045460.1 611/619 (99%)
8 Sakaguchia dacryoidea NCD9-1 AF189972.1 559/571 (98%)
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Table 3. Wild yeasts from soils and waters in Daechung dam in Daejeon city, Korea.

No. Putative species Isolated No. GenBank No. Identity (%) Remarks
1 Cryptococcus aureus CDI1-2 KT895965.1 634/640 (99%) General yeasts
C. flavus CD49-1 EU177572.1 629/640 (98%)
CD23-2 IX975677.1 603/613 (98%)
3 C. friedmannii JSL-GRU-013 KT427564.1 563/567 (99%)
4 Naganishia cerealis JSL-GRU-012 KX621784.1 577/577 (100%)
5 Pseudozyma hubeiensis CD23-4 DQ008953.1 632/641 (99%)
6 P. pruni CD23-3 EU379943.1 632/639 (99%)
7 Rhodosporidium fluviale CD1-1 KJ507301.1 612/617 (99%)
8 Rhodotorula taiwanensis CD24-1 KR995814.1 545/555 (98%)
9 Saitozyma flava CD46-2 KY952856.1 590/593 (99%)
1 Aureobasidium pullulans DCH25-4 JX067761.1 612/615 (99%) Sugar-tolerant yeasts
2 Candida corydali DCH46-2 KC798422.1 574/581 (99%)
3 Cryptococcus aureus DCHS-5 KT895965.1 628/641 (98%)
4 C. magnus DCH35-5 AY242120.1 638/643 (99%)
5 Dioszegia zsoltii DCH18-5 JQ219318.1 629/633 (99%)
6 Hannaella oryzae DCH25-2 KM246122.1 630/640 (98%)
8 Kodamaea ohmeri DCH41-1 FM180533.1 531/536 (99%)
9 Metschnikowia koreensis DCH46-2 KU316743.1 547/558 (98%)
11 Moesziomyces aphidis DCHS5-2 KY992087.1 643/650 (99%)
12 Papiliotrema aspenensis DCHI1-3 KX621788.1 571/581 (98%)
DCH31-1 KX621788.1 579/580 (99%)
13 P. aurea DCHI1-2 JN004200.1 579/586 (99%)
14 P. flavescens DCH16-4 MF045447.1 613/619 (99%)
15 Piskurozyma taiwanensis DCH21-1 LC178803.1 594/597 (99%)
16 Pseudozyma hubeiensis DCHS5-6 DQ008953.1 632/643 (98%)
17 P. pruni DCH6-3 EU379943.1 632/644 (98%)
18 P. tsukubaensis DCHI11-2 LC333508.1 583/590 (99%)
19 Rhodosporidiobolus fluvialis DCH46-6 KU316718.1 602/616 (98%)
21 R. ruineniae DCH16-2 AF070434.1 594/605 (98%)
22 Rhodosporidium fluviale DCHI11-1 KJ507301.1 610/617 (99%)
DCH21-2 KP017412.1 564/571 (99%)
23 Rhodotorula glutinis DCHI1-1 MF045460.1 612/618 (99%)
24 R. mucilaginosa DCH16-1 KY296083.1 602/614 (98%)
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Table 3. Wild yeasts from soils and waters in Daechung dam in Daejeon city, Korea.

No. Putative species Isolated No. GenBank No. Identity (%) Remarks
25 Rhodotorula paludigena DCH4-1 KU316709.1 607/617 (98%)
DCH6-1 MF737004.1 565/568 (99%)
NDCH23-3 KJ507301.1 615/618 (99%)
26 Saitozyma flava DCHI-6 KY952856.1 588/594 (99%)
27 Sporidiobolus pararoseus DCHS-3 MF045462.1 600/615 (98%)
DCHS5-4 HE802485.1 553/559 (99%)
28 Sporobolomyces carnicolor DCHS5-1 KU316784.1 608/614 (99%)
29 S. phaffii DCH35-4 KU316710.1 608/611 (99%)
DCH35-6 AY070011.1 601/601 (100%)
30 Tetrapisispora nanseiensis DCH29-1 KU316776.1 616/621 (99%)
31 Vishniacozyma victoriae DCHI11-3 MF462753.1 590/598 (99%)
1 Aureobasidium pullulans NDCH5-1 IX067761.1 606/614 (99%) Salt-tolerant yeasts
2 Bullera japonica NDCH30-3 AF444760.2 616/627 (98%)
3 Candida corydali NDCH36-1 KC798422.1 574/582 (99%)
4 Cryptococcus aureus NDCHS-3 KT895965.1 633/640 (99%)
NDCH12-1 HQ641274.1 549/556 (99%)
5 C. laurentii NDCH18-3 KC433775.1 580/591 (98%)
NDCH37-2 KU316735.1 615/638 (96%)
6 C. podzolicus NDCH29-3 KU316703.1 584/586 (99%)
7 Dioszegia zsoltii NDCH18-2 JQ219318.1 632/633 (99%)
8 Hannaella oryzae NDCH30-2 IN544025.1 566/575 (98%)
9 Kodamaea ohmeri NDCH41-1 HM771259.1 481/488 (99%)
10 Metschnikowia koreensis NDCH46-1 KU316742.1 544/557 (98%)
11 Microstroma juglandis NDCH39-3 KJ507276.1 625/644 (97%)
12 Moesziomyces aphidis NDCH30-1 KY992087.1 642/648 (99%)
13 Papiliotrema aurea NDCHS5-3 KY108728.1 587/597 (98%)
NDCHI11-2 KY108729.1 587/600 (98%)
DCHI-2 JN004200.1 579/586 (99%)
14 P. flavescens NDCH18-4 MF045447.1 637/640 (99%)
NDCH24-1 MF448286.1 585/595 (98%)
15 Plowrightia periclymeni NDCH25-3 FJ215702.1 603/616 (98%)
16 Rhodosporidium fluviale NDCH14-1 KC006616.1 560/568 (99%)
NDCH23-3 KJ507301.1 615/618 (99%)
17 Rhodotorula paludigena NDCH4-2 MEF737004.1 579/582 (99%)
NDCH6-2 KU316709.1 602/617 (98%)
18 Rhodosporidium paludigenum NDCHI11-1 HQ670686.1 612/617 (99%)
19 Saturnispora saitoi NDCH33-1 AB557856.1 529/534 (99%)
20 Sporobolomyces carnicolor NDCHS5-2 KU316784.1 609/614 (99%)
21 S. longiusculus JSL-GRU-008 AY158657.1 555/566 (98%)
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S Y E% Curvibasidium pallidicorallinum JSL-GRU-001, Wickerhamomyces onychis JSL-GRU-002,
Rhodotorula oryzicola JSL-GRU-003, Hanseniaspora valbyensis JSL-GRU-004, Bullera pseudoalba
JSL-GRU-005, Filobasidium globisporum JSL-GRU-006, Tilletiopsis washingtonensis JSL-GRU-007,
Sporobolomyces longiusculus JSL-GRU-008, Rhodosporidium azoricum JSL-GRU-009, Pseudozyma
graminicola JSL-GRU-010, Candida davisiana JSL-GRU-011, Cryptococcus friedmannii JSL-GRU-012,
Naganishia cerealis JSL-GRU-0135 13¢550°| =tU] 1]7]5 oY g =& 2| AHdsto] o]
o] 29 n|YEEA EAT} o] 59| A|E4= Table 4, Fig. 13} 2t} 0]52] 265 DI/D25-2 9]
sequenceS NCBI2] GenBank©l] Y 2 =531 Th(Accession No.: MT928728-MT928740).

P EA: o] 5 |7|& #F59] BY2 297 1ol YA 1152 AR
o] ef g 0 2 Zolo| o5t YUFA]S ST Curvibasidium pallidicorallinum JSL-GRU-001-S X
35t 9 FFE0] AP EARS AYAIFIIL C. pallidicorallinum JSL-GRU-0015 79+5-50| o FAS
gsteict

vt EA: Sporobolomyces longiusculus JSL-GRU-008757} YM (yeast malt)2} PDA
(potato-dextrose agar)llA] A§5FA] FIIL YPD HiA|of| A= nmjoRet g2 B ¥ YA
127552 YHrAQl iz = A3tSt YPD, YM, PDERA| oA 2 AY8-511Tt Curvibasidium
pallidicorallinum JSL-GRU-001, Tilletiopsis washingtonensis JSL-GRU-007, Sporobolomyces
longiusculus JSL-GRU-008+5-2] o] 1052 25 H|EFRI-E &H3-514] 02 YPDH|A|of| A = A

3519t
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Table 4. Microbiological characteristics of the unrecorded wild yeasts.

Morphological characteristics Growth
. . YPD Coloron Vitamin- 10/20% 5/15%  Growth on

No. Strain . Vegetative .

Shape/size (pum) e il Ascospore  Pseudomycelium — /YM YPD free glucose-YPD  NaCl-YPD temp.
/D medium medium medium medium  /pH range

1 Curvibasidium Oval/1.0X 1.8 Budding + + +H+ White - /- +- 20-30°C
pallidicorallinum A+ /pH7-8
JSL-GRU-001 A+

2 Wickerhamomyces Oval/1.2X1.9 Budding - - -+ White -+ A /- 20-30°C
onychis A+ /pH7-8
JSL-GRU-002 lans

3 Rhodotorula Oval/0.8 1.2 Budding - - +++ Cream + A - 20-30°C
oryzicola A+ /pHS-7
JSL-GRU-003 A+

4 Hanseniaspora Oval/1.0x 1.7 Budding + + +H Cream + H/ - 20-30°C
valbyensis A+ /pH5-6
JSL-GRU-004 +

5 Bullera Global/1.0X 1.6 Budding + + +H+ Cream + i+ - 20-30°C
pseudoalba A+ /pH6-7
JSL-GRU-005 A+

6 Filobasidium Oval/l0.8 X 1.3 Budding + + -/ Cream +H+ A+ +/- 20-30°C
globisporum +H+ /pH6
JSL-GRU-006 A+

7 Tilletiopsis Oval/1.0X 1.5 Budding + + +H+ Cream - - /- 20-30°C
washingtonensis lans /pH6
JSL-GRU-007 lans

8  Sporobolomyces  Oval22X<12 Budding + + + Cream - /- +/- 20-30°C
longiusculus /- /pH4.0-7.0
JSL-GRU-008 /-

9 Rhodosporidium ~ Oval2.2X1.2 Budding + - + Pink + A +H- 30°C
azoricum A+ /pH5-7
JSL-GRU-009 A

10 Pseudozyma Global/3.0 X 1.0 Budding + + + Cream + HHH- +H- 20-30°C
graminicola A+ /pH7-8
JSL-GRU-010 laans

11 Candida davisiana Oval/14 <15 Budding - - +H+ Cream + HHA ++/- 20-30°C
JSL-GRU-011 H+ /pH7-8

A+

12 Cryptococcus Global/1.3 X 1.3 Budding - - +H Cream + +H+ +H- pH6-7
friedmannii A+
JSL-GRU-012 +

13 Naganishia cerealis Oval/1.7x< 1.7 Budding + - + Cream + ++ /- 20-40°C
JSL-GRU-013 lians /pH5-8

lans

YPD: Yeast extract-peptone dextrose; YM: Yeast Malt; PD: Potato dextrose.

+++: very good growth; ++: good growth; +: growth; -: not growth.
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90 { Curvibasidium pallidicorallinum JSL-GRU-001

991JX188149.1 Curvibasidium pallidicorallinum

L—— KC006499.1 Rhodotorula fujisanensis
KT427543.1 Rhodotorula ingeniosa
AF207885.1 Sporobolomyces singularis
JN400801.1 Leucosporidium fragarium
99 Rhodosporidium azoricum JSL-GRU-009
_iD0531944.1 Rhodosporidium azoricum

100

99

93

99 C(Y 108970.1 Rhodosporidiobolus odoratus
DQ250664.1 Rhodosporidium concentricum

NG 069417.1 Sporobolomyces roseus

Sporobolomyces longiusculus JSL-GRU-008

100
94 '—AY158657.1 Sporobolomyces longiusculus

MT001284.1 Cystobasidium slooffiae
JQ219309.1 Eryithrobasidium yunnanense

96

JQ219310.1 Symmetrospora foliicola

98
Rhodotorula oryzicola JSL-GRU-003

NG 05683971 Sakaguchia oryzae
99 AY335161.1 Rhodotorula oryzicola

100r Tilletiopsis washingtonensis JSL-GRU-007
MH868275.1 Tilletiopsis washingtonensis

HM046477 1 Entyloma ficariae
NG 057731.1 Tilletiaria anomala
|Pseuclozyma graminicola JSL-GRU-010

100 |HQB37565.1 Pseudozyma graminicola
9 JX901088.1 Cryptococcus flavescens
MT447868.1 Papiliotrema miconiae

100 JF739991.1 Cryptococcus laurentii

99

Bullera pseudoalba JSL-GRU-005

100 'AF075504.1 Bullera pseudoalba

Fil globisporum JSL-GRU-006

99 y
KY107714.1 Filobasidium globisporum

KC006862.1 Cryptococcus adeliensis

97

81

KC006587.1 Cryptococcus uzbekistanensis

Cryptococcus friedmannii JSL-GRU-012
JX092255.1 Cryptococcus friedmannii
Naganishia cerealis JSL-GRU-013

98 |KX621784.1 Naganishia cerealis

100 | Candida davisiana JSL-GRU-011

100 GU373794.1 Candida davisiana

99

MH876210.1 Pseudogymnoascus pannorum
100 r Wickerhamomyces onychis JSL-GRU-002
EUBT77914.1 Wickerhamomyces onychis

KY110108.1 Wickerhamomyces bisporus

98

99

96

AB220037.1 Candida psychrophila
100 Hanseniaspora valbyensis JSL-GRU-004
KY107857.1 Hanseniaspora valbyensis

| —
0.020

100 KY107797.1 Hanseniaspora guilliermondii

100[

MKO034686.1 Hanseniaspora opuntiae

Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from soils of spices plants fields and Mt. Daedun of Chungcheongnam-do,
Korea, 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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Wickerhamomyces onychis JISL-GRU-0025- 97 5-5°] 20% =G $H3-5H YPD Hi Z|of| 4] A&
Sh= U GAlS B0, E3] Rhodosporidium azoricum JSL-GRU-0097-5+= 20% E =2 363t
YPD i Z]ol|A] 7F AJS5-0] Faste] Uigd/do] 75t R o]t} B§t Rhodotorula oryzicola JSL-
GRU-0032} Hanseniaspora valbyensis JSL-GRU-004, Bullera pseudoalba JSL-GRU-0055-2 5% NaCl
2 SH3-5t YPDHIR|of| A 285k S 94 G H-50|%] 3L Naganishia cerealis JSL-GRU-013v7-5+=
40°CollM = A -shs AL/ a ol it

o, o] 5 7|58 50| FAE FEE52 A£5H9] skim milkE ©]-§3 o] 59] T
A7) a4 &/ds A A3 Filobasidium globisporum JSL-GRU-006°] 2F 1 cm®] &3l
S Ho] /o] 9431 3 Sporobolomyces longiusculus JSL-GRU-008% 0.5 cmE E AT T35k,
Curvibasidium pallidicorallinum JSL-GRU-001, Filobasidium globisporum JSL-GRU-006, Tilletiopsis
washingtonensis JSL-GRU-007, Sporobolomyces longiusculus JSL-GRU-008, Rhodosporidium azoricum
JSL-GRU-009, Pseudozyma graminicola JSL-GRU-0105-2] F-AH|E 2ZE-E50] 7184 A Euljx]o
A10.1-0.4 cm2] E-3l12HSH of ZHE- 23512/ o] 1A Th(data not shown).

mEbA, o2 o5 a2 AE7hs & Rt EaltdolM -85 E-8-2 Zlolal u
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5o F7IAT B gt Zlo v AkgHTh
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H BEFEY] F5 EAS AR A1 ol 5 BV E A E2 BP0 R EoL &
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