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ABSTRACT

Various indigenous yeasts were isolated and obtained from flowers in the Republic of Korea,
and their distribution and species diversity were studied. Seventy-seven flowers were
collected from 25 areas in Korea, and 502 yeast strains were isolated from these flowers.
A total of 50 species were identified by comparing large subunit rDNA gene sequence

homology with the type strains of yeasts. The analysis of yeast distribution showed that the

'.) dominant yeast species were Aureobasidium pullulans, A. leucospermi, and Filobasidium
%f;)%ca'ggr magnum in each region and flower samples. Except for the above three yeast species, no
species of yeasts showed any meaningful distribution among the habitat regions and

a OPEN ACCESS sources. In conclusion, 50 species of indigenous yeasts were obtained from flowers that can
be used as industrial resources, and the data could be used for further research on yeast
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Table 1. List of flower samples from 25 regions of Korea during the year of 2018-2019.

No. Collection regions Host species n
Chungcheongbuk-do
1 Cheongju-si Forsythia koreana (6)*, Magnolia kobus (2), Prunus serrulata var. spontanea (6) 3
2 Jincheon-gun Forsythia koreana (7), Prunus mume S. et Z. (2), Prunus mume S. et Z. (1), Comus officinalis (6) 4
Chungcheongnam-do
3 Asan-si Forsythia koreana (5), Prunus serrulata var. spontanea (6), Cornus officinalis (6) 3
4 Boryeong-si Prunus mume S. et Z. (4), Prunus mume for. alphandii (8), Rhododendron mucronulatum (11) 3
5 Buyeo-gun Robinia pseudoacacia (2), Robinia pseudoacacia (4), Robinia pseudoacacia (2) 3
6 Dangjin-si Prunus mume S. et Z. (4), Magnolia kobus (4), Rhododendron mucronulatum (3) 3
7 Gongju-si Forsythia koreana (8), Forsythia koreana (3), Prunus mume for. alphandii (2), Magnolia kobus (1), 5
Prunus serrulata var. spontanea (8)
8 Nonsan-si Passiflora cacrulea L. (4), Robinia pseudoacacia (1), Robinia pseudoacacia (6), Robinia pseudoacacia (7), 5
Robinia pseudoacacia (7)
9 Seocheon-gun  Forsythia koreana (6), Forsythia koreana (4), Forsythia koreana (6), Prunus mume S. et Z. (2), Magnolia 6
kobus (9), Rhododendron mucronulatum (4)
10 Seosan-si Prunus mume S. et Z. (2) 1
Gyeonggi-do
11 Suwon-si Prunus serrulata var. spontanea (7) 1
Gyeongsangbuk-do
12 Uljin-gun Forsythia koreana (5), Forsythia koreana (5) 2
13 Useong-gun Prunus mume S. et Z. (5), Comus officinalis (5)
14 Yeongdeok-gun  Magnolia kobus (9), Prunus serrulata var. spontanea (12), Rhododendron mucronulatum (5) 3
Gyeongsangnam-do
15 Hadong-si Forsythia koreana (4), Prunus mume S. et Z. (3), Prunus mume S. et Z. (1), Magnolia kobus (4) 4
Jeju-si
16 Jeju-si Forsythia koreana (6), Prunus serrulata var. spontanea (6), Rhododendron mucronulatum (7) 3
Jeollabuk-do
17 Gimje-si Passiflora caerulea L. (16) 1
18 Gunsan-si Forsythia koreana (7), Cornus officinalis (9) 2
19 Iksan-si Robinia pseudoacacia (18), Robinia pseudoacacia (2), Robinia pseudoacacia (8) 3
20 Jeonju-si Forsythia koreana (4), Prunus mume S. et Z. (4) 2
21 Wanju-gun Forsythia koreana (6), Prunus serrulata var. spontanea (8) 2
Jeollanam-do
22 Gurye-gun Forsythia koreana (11), Prunus mume S. et Z. (11), Magnolia kobus (8), Cornus officinalis (7), Cormus 5
officinalis (11)
23 Gwangyang-si  Prunus mume S. et Z. (19), Prunus mume S. et Z. (5), Prunus mume for. alphandii (26), 5
Prunus mume for. alphandii (7), Cornus officinalis (2)
24 Suncheon-si Forsythia koreana (5), Prunus mume S. et Z. (13), Magnolia kobus (6), Prunus serrulata var. spontanea 5
(11), Rhododendron mucronulatum (13)
25 Yeosu-si Rhododendron mucronulatum (12) 1
*Number of isolated yeast strains is shown in parentheses.
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Table 2. Flower-living yeasts isolated from 25 regions of Korea during the year of 2018-2019. (to be continued)

Species of yeasts No. of Strain  Equivalent strain designation Related GenBank sequence Identity (%)
Ascomycota®-Capnodiales’-Cladosporiaceae”
Cladosporium endophytica 2 MFLUCC17-0599" MG646949.1 576/577 (99.83%)
Ascomycota’-Dothideales’-Saccotheciaceac®
Aureobasidium leucospermi Group C1 4 CBS 130593" NG058566.1 585/586 (99.83%)
Aureobasidium leucospermi Group C4 4 CBS 130593" NG058566.1 581/586 (99.15%)
Aureobasidium leucospermi Group C6 78 CBS 1305937 NG058566.1 581/585(99.32%)
Aureobasidium melanogenum Group B2 7 CBS 105.22" FJ150926.1 583/583 (100%)
Aureobasidium namibiae Group D1 7 CBS 147.97" FJ150937.1 581/585 (99.32%)
Aureobasidium namibiae Group D8 1 CBS 14797" FJ150937.1 580/582 (99.31%)
Aureobasidium pulluans Group A11 167 CBS 584.75" NG055734.1 582/582 (100%)
Aureobasidium pulluans Group A2 2 CBS 584.75" NG055734.1 580/581 (99.83%)
Aureobasidium pulluans Group A6 1 CBS 584.75" NG055734.1 584/585 (99.83%)
Aureobasidium pulluans Group A7 1 CBS 584.75" NGO055734.1 578/579 (99.83%)
Aureobasidium pulluans Group A9 2 CBS 584.75" NG055734.1 586/587 (99.83%)
Ascomycota®-Saccharomycetales’-Debaryomycetaceae®
Candida boleticola 6 CBS 6420" KY106351.1 537/537 (100%)
Candida saitoana 2 CBS 940" KY106730.1 552/553 (99.82%)
Debaryomyces nepalensis 1 CBS 59217 KY107578.1 559/561 (99.64%)
Debaryomyces prosopidis 5 JCM 99137 NG055701.1 584/584 (100%)
Meyerozyma caribbica 1 NRRL-Y-27274" EU348786.1 567/570 (99.47%)
Meyerozyma guilliermondii 16 NRRL-Y-2075" JQ689047.1 573/574 (99.83%)
Ascomycota’-Saccharomycetales’-Dipodascaceac®
Yarrowia deformans 1 CBS2071" EF405984.1 480/480 (100%)
Yarrowia lipolytica 1 CBS 6124" AM268450.1 483/484 (99.79%)
Ascomycota’-Saccharomycetales’-Metschnikowiaceae®
Metschnikowia rancensis 2 CBS 8174" AJ508580.1 505/509 (99.21%)
Metschnikowia reukautfii 11 CBS 5834" KY108499.1 518/522 (99.23%)
Ascomycota’-Saccharomycetales’-Phaffomycetaceac®
Candida vartiovaarae 6 CBS 4289" KY106862.1 555/555 (100%)
Cyberlindnera fabianii 2 NRRL-Y-1871" EF550321.1 577/577 (100%)
Wickerhamomyces anomalus 9 NRRL-Y-366" NG057174.1 554/555 (99.82%)
Wickerhamomyces arborarius 3 CBS 12941" KY110107.1 459/460 (99.78%)
Ascomycota’-Saccharomycetalesb-Pichiaceae”
Nakazawaea siamensis 1 DMKU RK467" NG060235.1 555/556 (99.82%)
Pichia membranifaciens 1 CBS 107" KY108878.1 575/578 (99.48%)
Ascomycota’-Saccharomycetales’-Saccharomycetaceac®
Lachancea thermotolerans 7 NRRL-Y-8284" NG042626.1 575/575 (100%)
Ascomycota’-Saccharomycetales’-Saccharomycetales incertae sedis®
Candida argentea 1 CBS 12358" KY106304.1 540/540 (100%)
Candida bombi 2 Y-17081" U45706.1 480/483 (99.38%)
Candida sake 3 CBS 159" KY106745.1 556/556 (100%)
Candida temnochilae 6 CBS 9938" AY242344.1 529/531 (99.68%)
Ascomycota-Filobasidiales’-Filobasidiaceac®
Cryptococcus albidus var. kuetzingii 1 CBS 1926 KY106960.1 570/570 (100%)
Filobasidium magnum 36 CBS 140" KY107722.1 617/618 (99.84%)
Naganishia adeliensis 11 CBS 8351" KY108601.1 597/598 (99.82%)
Naganishia albida 4 CBS 142" NGO055717.1 598/598 (100%)
Naganishia diffluens 2 CBS 160" KY108608.1 565/565 (100%)
Naganishia friedmannii 11 CBS 7160" KY108613.1 613/614 (99.84%)
Naganishia uzbekistanensis 1 CBS 8683" KY108618.1 553/554 (99.82%)
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Table 2. Flower-living yeasts isolated from 25 regions of Korea during the year of 2018-2019.

Species of yeasts No. of Strain  Equivalent strain designation Related GenBank sequence Identity (%)
Basidiomycota'-Microbotryomycetes incertae sedis™Microbotryomycetes incertae sedis”

Curvibasidium pallidicorallinum 23 CBS 9091" KY107299.1 555/555 (100%)
Basidiomycota’-Sporidiobolales’-Sporidiobolaceae®

Rhodotorula dairenensis 3 CBS 4406" KY108996.1 575/575 (100%)

Rhodotorula graminis 17 CBS 2826" AF070431.1 593/593 (100%)

Rhodotorula mucilaginosa 4 CBS 316" NG055716.1 591/591 (100%)

Rhodotorula taiwanensis 2 CBS 11729" KY109163.1 579/580 (99.83%)

Sporobolomyces phaffii 6 CBS 9129" KY109760.1 590/593 (99.49%)
Basidiomycota’-Tremellales’-Bulleraceae®

Bullera alba 1 CBS 500" NG042387.1 613/613 (100%)
Basidiomycota'-Tremellalesb-Bulleribasidiaceae®

Hannaella kunmingensis 1 JCM 11006" NG042317.1 617/617 (100%)

Hannaella luteola 1 CBS 943" AJ555466.1 614/614 (100%)

Hannaella oryzae 1 CBS 7194" NG042351.1 611/612 (99.84%)
Basidiomycota’- Tremellales’-Cryptococcaceae”

Kwoniella pini 1 VKM-Y-2958" NG042453.1 611/611 (100%)

Kwoniella shandongensis 1 Y13-1" IN160602.1 610/610 (99.51%)
Basidiomycota’-Tremellales’-Rhynchogastremataceae®

Papiliotrema aurea 5 CBS 318" KY108728.1 597/600 (99.50%)

Papiliotrema pseudoalba 1 CBS 7227" NG058276.1 606/607 (99.84%)

Papiliotrema rajasthanensis 1 CBS 10406" KY108743.1 574/575 (99.83%)
Basidiomycota’-Trichosporonales’- Trichosporonaceae®

Cutaneotrichosporon moniliiforme 3 CBS 2467" KY107333.1 607/617 (98.38%)

Trichosporon aquatile 2 CBS 5973" NG058417.1 608/608 (100%)
Total number of strains 502

* Phylum; * Order; ¢ Family; taxonomy of yeasts from those phylum level to family level
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Fig. 1. Distribution and classification of yeasts isolated from flowers in Korea during the year of 2018-2019. (A) Classification of yeasts at
family-level (B) Classification of yeasts at species-level; In (B), only the top 10 species of yeasts were shown.
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Fig. 2. The relationship between regions of collected samples and yeast species from flowers in Korea. (A) Distribution of yeasts species by
sampling sites in Korea. The number of collected flowers are shown in pie graph. (B) The number of yeasts species and strains isolated by region.
G.g., Gyeonggi-do; C.b., Chungcheongbuk-do; C.n., Chungcheongnam-do; J.b., Jeollabuk-do; J.n., Jeollanam-do; G.b., Gyeongsangbuk-do; G.n.,

Gyeongsangnam-do; J.j., Jeju-si.
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Fig. 3. Distribution of yeasts isolated from various flowers collected in Korea. (A) Classification of yeasts at family-level. (B) Classification of
yeasts at species-level. Scientific names of flowers: Fk., Forsythia koreana; Pm.S, Prunus mume S. et Z.; Pm.a., Prunus mume for. alphandii;
Pc., Passiflora cacrulea L; Ps., Prunus serrulata var. spontanea; R.p., Robinia pseudoacacia; R.m., Rhododendron mucronulatum; C.o., Cormus

officinalis; M k., Magnolia kobus.
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