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Identification of Yeasts Isolated from Wild Flowers
Collected in Coast Areas of Korea Based on the 26S

rDNA Sequences
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ABSTRACT : Several yeast colonies were isolated from wild flowers collected from East, West and South coast areas of Korea by
plating of flower suspensions on the YPD plates containing antibiotics, streptomycin and ampicillin. Polymerase chain reactions
(PCR) were performed for the amplification of D1/D2 region of 26S rDNA for those colonies. PCR-amplified nucleotide
sequences were compared using BLAST for their identification. As results, 27 yeast strains belonged to 15 species were isolated
from wild flowers collected at Donghae, where is located in eastern coast of Korea. Also, 34 strains belonged to 17 species were
isolated from wild flowers of Daecheon, where is located in western coast of Korea. In addition, 22 strains belonged to 13
species were isolated from wild flowers collected at Wando, where is located in southern coast of Korea. Among those 45 species
isolated from 3 different collection sites, only 4 species including Cryptococcus laurentii, Metschnikowia koreensis, Pseudozyma
rugulosa, and Rhodotorula mucilaginosa were found from all 3 different collection sites. And 5 species including Cryptococcus
aureus, Cryptococcus flavus, Hanseniaspora uvarum, Pichia guilliermondii, and Rhodosporidium fluviale were overlapped from the
at least 2 different collection sites. Other 23 species were found only in a specific collection sites implying that each area has

distinctive yeast flora.
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HF BT e A|LHIOZA HZ| T8
AT} (Cai and Gros, 2003). o|Floll= &5
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E]-(Oslan et al., 2012). $-2lvE}e] X}oﬂﬂﬁoﬂ 7\1
E e ALES R, BAae ol
]*i“rﬁ ARTERR|O] ook Lot 7‘]7L "]
ﬁ"]'ﬁ *Oﬂ 88 = = 2lAaA) A S-EAT= w5
ZQ3CH(Kim et al,, 2004). A& 59 FEZXR] A4
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S, B oA BAE] AL I (Wang et al., 2008). A=A
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X402 S o] Aol FHg opYSE tiide =
o]0 AlElal e Tt aRES] BEE sial
o}, o] 7o) Lo 7, i LB x| 9] F}}
okt AN S oIS EEHE] Ot aRES &
Zslal o]5S BAste] ®Badk vl QJeHW(Min et al,
2012), th A4, S §739] 244 o, 8o H5

- WlQbAtel] 21AYSIAL Q= Ths oISl E R RE 8%
= BEgst 545l Badk vl o Min et al., 2013).
£ AFolxe Falete] FaliAl, Aalqke] tixlAl, 28
ety kmtoll A oRIslE-S ek, o5l A4Sk
i Qv ERES ek, ol5S HAMIESH Wi o
2 573, 1 A9E Bashe vlo|th

St Sl AsliQke] tAl, HRliRke] A
20133 ol 7|33 LE-S 50 ml =27)2] HEirFHo 2zt
ANFSIATE. o7 B 5 mlS YAl 1AI3F St X'
st HEAS Azt dgAS 2 = Qs

- XY RE AEFERO|A (50 g/ml)t FuA™ (50
g/ml)°] S| U= YPD (yeast extract peptone dextrose)
SRRl E=2EaL, o]F 30°ColA] 48417 1t H kst
o A% THES AATH(Min et al,, 2013). YPD FHIuHA]
oM TeEhs B3 ARES AT FIE ARSSl] 44
YPD Eduj Aol & gate] sl FAlE LAt ol
ARE 574317] 918l 265 rDNAS] D1/D2 ¥9& PCR
(polymerase chain reaction) RF&-0.2 Z33}3]T}. o] of
PCRE F83}7] 913 7% DNAE %9 9214 DNAS
TElohs tiAl, AR FS AR &% FHolo] Wk
ol AH8-3I5ATE. DNAS SF41717] 917k Z2jo|m= LN1
(5" GCA TAT CAA TAA GCG GAG GAA AAG 3)¥} NL4
(5 GGT CCG TGT TTC AAG ACG G 3)E AH8-3t5ith
(Min et al., 2013). PCR ¥h8-0] FHE &, 1.5% (w/v) o}
7FE2 A 3A7)95E st S5 DNASS #Rlst
31, PCR 4HE-& QIAquick gel extraction kit (Qiagen)&

Table 1. Yeasts species isolated from wild flowers collected in Donghae where is located in eastern coast of Korea

No. Putative species Isolated No. Related Genbank sequence Identity (%)
1 Candida silvae 250-JW-1 DQ377641.1 581/583 (99)
2 Cryptococcus aureus 242-TW-2 EU304246.1 628/630 (99)
3 Cryptococcus flavus 244-JW-1 EU177572.1 638/639 (99)
4 Cryptococcus laurentii 245-JW-2 HQ327003.1 630/640 (98)
5 Cryptococcus terrestris 250-JW-2 EF599104.1 616/617 (99)
6 Hanseniaspora uvarum 240-JW-1 JN248600.1 611/615 (99)

239-JW-1 EU004081.1 613/615 (99)
7 Metschnikowia koreensis 246-JW-1 AF296438.1 532/532 (100)
8 Metschnikowia reukaufii 245-JW-1 HM627129.1 545/546 (99)
9 Meyerozyma guilliermondii 243-JW-1 JQ686903.1 611/612 (99)
10 Pichia guilliermondii 248-JW-3 FJ432597.1 613/613 (100)
11 Pseudozyma rugulosa 241-JW-1 JN940523.1 648/648 (100)
241-JW-3 JN940523.1 648/648 (100)
242-JW-3 JN940523.1 636/648 (99)
243-JW-2 JN940523.1 645/648 (99)
246-JW-2 JN940523.1 647/648 (99)
248-TW-1 JN940523.1 647/648 (99)
248-JW-4 JN940523.1 647/648 (99)
251-JW-1 JN940523.1 647/648 (99)
12 Rhodosporidium fluviale 238-JW-1 FJ515261.1 609/611 (99)
247-TW-2 FJ515261.1 608/611 (99)
13 Rhodotorula mucilaginosa 248-JTW-2 HQ871906.1 611/613 (99)
14 Sporidiobolus pararoseus 249-JW-1 JQ219312.1 611/614 (99)
15 Sporobolomyces carnicolor 239-JW-2 JN940713.1 602/604 (99)
240-TW-2 JN940713.1 604/604 (100)
241-JW-2 JN940713.1 604/604 (100)
242-TW-1 JN940713.1 604/604 (100)
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Foster City, CA, USA)E ©]-83} #413181ct. #-41€ DI/
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I= Table 1, Table 2, 718} a1 Table 3°] )3t}
Sate] FIANA FRg 2774 9] oS EERE
L HgAS wdle] Ao g 7HES BEsle] 268
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= TR AR, FAF R 1580l ks ARE 27T
£ AU (Table 1). FAFSH WHHOE A3QEe] thA] i
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o £3h= A RE 34 W57} ] TAEATH(Table 2). I
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Table 2. Yeasts species isolated from wild flowers collected in Daecheon where is located in western coast of Korea

No. Putative species Isolated No. Related Genbank sequence Identity (%)
1 Bulleromyces albus 349-CC-1 DQ377658.1 607/611 (99)
352-CC-3 DQ377658.1 605/611 (99)
2 Clavispora lusitaniae 363-CC-2 FJ627991.1 526/528 (99)
3 Cryptococcus aureus 345-CC-1 EU304246.1 629/630 (99)
346-CC-2 EU304246.1 628/630 (99)
347-CC-2 EU304246.1 627/630 (99)
349-CC-2 EU304246.1 630/630 (100)
362-CC-3 EU304246.1 600/602 (99)
350-CC-2 EU304246.1 600/602 (99)
4 Cryptococcus flavescens 365-CC-2 FJ743610.1 599/604 (99)
5 Cryptococcus laurentii 364-CC-2 FN428921.1 603/607 (99)
6 Cryptococcus luteolus 347-CC-3 AM160633.1 637/640 (99)
7 Cryptococcus sp. 358-CC-1 AY508880.1 608/617 (99)
352-CC-2 EF672245.1 643/643 (100)
8 Hannaella oryzae 346-CC-1 JQ754139.1 633/640 (99)
350-CC-1 JQ754139.1 635/640 (99)
351-CC-1 JQ754139.1 640/640 (100)
357-CC-1 EU304246.1 600/602 (99)
9 Hannaella zeae 355-CC-1 JQ754112.1 636/636 (100)
10 Hanseniaspora uvarum 354-CC-1 AM160628.1 613/615 (99)
356-CC-2 AM160628.1 613/615 (99)
359-CC-1 AM160628.1 613/615 (99)
370-CC-1 AM160628.1 613/615 (99)
11 Metschnikowia koreensis 365-CC-1 AF257272.1 529/532 (99)
12 Metschnikowia pulcherrima 356-CC-1 HM627099.1 495/505 (98)
13 Metschnikowia reukaufii 369-CC-1 1X067756.1 542/546 (99)
14 Pseudozyma rugulosa 352-CC-1 JN940523.1 647/648 (99)
364-CC-1 JN940523.1 645/648 (99)
368-CC-2 JN940523.1 645/648 (99)
15 Rhodosporidium fluviale 362-CC-2 FJ515261.1 605/611 (99)
353-CC-2 AY745719.1 607/611 (99)
362-CC-1 FJ515261.1 604/611 (99)
16 Rhodotorula mucilaginosa 361-CC-1 HQ871906.1 612/613 (99)
17 Sporobolomyces phalffii 368-CC-1 AY070011.1 562/564 (99)
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Table 3. Yeasts species isolated from wild flowers collected in Wando where is located in southern coast of Korea

No. Putative species Isolated No. Related Genbank sequence Identity (%)
1 Cryptococcus flavus 158-JE-3 FJ743627.1 638/640 (99)
2 Cryptococcus laurentii 150-JE-2 FJ743631.1 627/640 (98)
3 Hanseniaspora vineae 150-JE-1 FJ196743.1 591/592 (99)
4 Kluyveromyces marxianus 145-JE-2 HQ396523.1 588/589 (99)

147-JE-1 HQ396523.1 588/589 (99)
151-JE-1 HQ396523.1 588/589 (99)
152-JE-2 HQ396523.1 588/589 (99)
5 Kluyveromyces thermotolerans 150-JE-2 DQ655683.1 568/572 (99)
6 Metschnikowia koreensis 159-JE-3 AF296438.1 532/532 (100)
160-JE-3 AF296438.1 532/533 (99)
7 Pichia guilliermondii 145-JE-1 EU177579.1 607/607 (100)
146-JE-1 EU177579.1 607/607 (100)
8 Pichia mexicana 155-JE-3 DQ409143.1 573/574 (99)
9 Pseudozyma aphidis 155-JE-2 FN424100.1 627/627 (100)
158-JE-2 JN940519.1 648/648 (100)
160-JE-2 JTN940520.1 648/648 (100)
10 Pseudozyma hubeiensis 152-JE-1 AB566327.1 648/648 (100)
11 Pseudozyma rugulosa 160-JE-1 JN940523.1 648/648 (100)
163-JE-1 JN940523.1 647/648 (99)
12 Rhodotorula mucilaginosa 163-JE-2 FJ743623.1 614/614 (100)
13 Rhodotorula phylloplana 165-JE-1 AM748546.1 605/629 (96)
14 Sporisorium andropogonis 155-]JE-1 AY740095.1 642/649 (98)

1350l &= &% 22 #FE°] 8] SHFUTH(Table
3). W2bA Falike] SShAl, Aalite] thidA], Hafigke] &
TrolM B 45 8370 ARES £ T8I
ol 4589 G55 F Cryptococcus laurentii, Metschniko-
wia koreensis, Pseudozyma rugulosa, ZL2]3L Rhodotorula
mucilaginosa & 452 G5+ oRYSE ST 33L0)A]
25 FYEATt. =3 Cryptococcus aureus, Cryptococcus
flavus, Hanseniaspora uvarum, Pichia guilliermondii, “12
31 Rhodosporidium fluviale & 582 E5= oRYSIE 4
H7E 230e] AR 7] AaellM E2ET 0159 4714
LES BLASTE °l8-sl] Z43151e o, Faitat A3l
Qb 239) o3t AFHAI G 77)9) AR EEltFEA
A C.aureus®t S3NRE, At HalQl 33204 1474
o g% BeluTEA HE P rugulosae AN Aol 4
#glo] FY3S GenBank®] accession numbers 23l U
t}. AN P guilliermondii, C. laurentii, M. koreensis, R.
mucilaginosa, C. flavus 2 R. fluviale ‘52 A3 4ol up
& A2 T2 GenBank accession number?] S71X<L3} &
28153=H, ol FLE Foll STkl si= EedFt
o o7 7] Mol Afol7t Ea & o A (Fig. 1,
Table 1, Table 2, Table 3). 3 X9 |7 FAEHE FHolx

23 opdellA BElE 9Fo] AREdl tis PCRE S35}
o] 243 DI/D2 97149 E MEGA 5.1 ZZIH$ o]&
st AlsE A8ttt (Fig. 1). °I5 & H. uvarum, P
guillierondii, M. koreensis 3°&°] Astomycota (phylum)o]]
£319om, U A] 682 Basidomycota (phylum)ell &3}
%}, Basidomycotair-oll &3h= ©15 6% & C. aureus, C.
laurentii, C. flavuse= TremellalesZoll, R. fluviale2} R.
mucilaginosax= Sporidiobolales®°| Z18]3L P rugulosa™
Ustilaginales™ol| £33 315-& Ko FU(Fig. 1).

Min 5 (2013)°] th3d AlS3, S E739] 244t o,
Tjal W5 G WMokl AAEiaL = thekek oSt
EETH aRE 22 34 2H, C aureus7t 33 A
T R A9l 25 AEATAL Bad w) gl o
H AFANME C. aureus”} &3N3 A3QE 23200 WA
= 2102 Hol(Table 1, Table 2), C. aureussS Min 5
(2013)°] opYs}EHE Fe] Tt Harslr] o]l 3
oM EeH AT Hare gIARE, fEuE opdslell &
A AT ARE AFRE. o]9]dlE Min 5(2013)°]
wolAlo| A B3Rt B3l C. laurentiic ¥ 7500
A 3350 A7 5 Aol B sl oH, At
HoRE 23X B EJAD C. flavuse o] Aol A
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Fig. 1. Phylogenetic tree of yeast isolates based on the 26S rDNA D1/D2 region sequences. Only the yeasts which were isolated
from at least more than 2 different collection sites are shown in this phylogenetic tree among the total 45 yeast species isolated.
The tree was constructed using MEGAS5.1 software with the neighbor-joining method. The GenBank accession numbers for

different yeast isolates are shown in brackets.

SN it 230004 2= AT (Table 1, Table 3). %1
AHOZ Cryptococcus 22 EFA &3] %™ QA
o a7t Utk LA AARE, B AFelM 22 C
laurentii= HE o] & FAlol| X ket 22 417}
sk AgkS dod 4 okarl BarEnl 9tk (Cheng et al,
2001). Metschnikowia <01 &3 o] FE5L2 20| zta
U= T ool L5 2 o] Fol AejAlA & A
T B %31 T (Gimnez-Jurado et al., 2003; Lachance
et al., 2008; Fidalgo-Jimnez et al., 2008). 2] &oll= X &=
T g AL o[RSl Ao] F= Hol HFE AT
31 GHA JTH(Gimnez-Jurado et al., 2003). £ ATl A]
Sl Fal, Aalere] i, Haliqhe] ekl A R
7% (Table 1, Table 2, Table 3) M. koreensis= -2z}l
A Wigsto 2 5E ofn] Eejo] ¥ iE F o[tk (Hong
et al., 2001). Pseudozyma <9l &3h= U2 F9] ERE9]
FAES et 548 2kl lokal HarE et 2
o] (Morita et al., 2007), P. rugulosai= AlRAZ JA| = A&
= )= mannosylerythritol lipid(MEL)E AJ4Fgho] BF&l%]
T} (Morita et al, 2006). A3 Aol AlS4E, QA4 2
HlQbAtol| X =315k oS 2 RE] P aphidis, P. rugulosa, P
antarctica 5°] 2] SE ] 1% U (Min et al., 2013),
2 AFelMs Faleh, Aslich, Feldt T B R A
AN P rugulosa7} A== AR Ko} Pseudozyma 5
& ZAA oA £3) WAEE BRE ALEET

FAHAl Al ATtellA] AlISAE, @414 9 BQHLel A

3% oRSIZHE] Rhodotorula glutinis, R. minuta, R.
mucilaginosa, R. nothofagi, Rhodotorula sp. 5°| 2] &7
o] R EATH(Min et al., 2013). 2 A= F3jst,
ARt Hlijt & 33e] 5 FAo|l A R. mucilaginosa’t
E5 AN A=oX R, phylloplana”} 2] =T,
o]A O Ho} Rhodotorula -2 A&l X &3] WHH=
g Holtt, B Aol A F2|E RhodotorulaZiol &3 &
553 AA 22 FI8S Ha Ide], ol ol
B FE = F Ue 5T P YozRY &
RS e TR 22 AAS He Q) kR
o|=E AYakstar 917 Wit} (Slvikov et al., 2007).
Bl AMaliRtell N WA Hanseniaspora uvarum- ‘&
Stoll A w2l Hanseniaspora vineaeS}t T E =0l A}
AH o Z A5}l = NS (non-Saccharomyces) & 5.2
A, = dbao]] #ofsle] XEpo] F-o JS v
thal g A Atk (Medina et al., 2012; Hong and Park,
2013). 79 X8 X5 MAlele BRES AR
A3} C. flavescens$t A H. uvarum©] =0l A2sh=
HEoZ ByE vf Iuh(Li et al, 2010). E=3+ Hong
Park(2013)°]] &J3] $-2luzte] 788E X=X H. uvarum
o] $HF o= e, 29 H warum O35 &
SR SS6S Algsle] A2 XEFE AFoE ¥
= WFo) AMEEE= Saccharomyces cerevisiae W-35 &
Sjo Azq FEsl Msle] 0312 O F& P2t}
£ gk Wt ohjeh #71) YEBIE E5v o] 5]
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W&ol Fo] ITFE AFs= d U] S. cerevisiae
W-35 tiAE = = HH s 2 e I e

v} lth(Hong and Park, 2013). 53|t} Faligte] ofAy
Slol| X AR P guilliermondiic X =5 0 a7} 8=+
SRt A wlEe] WS ST EA, FEo X%
T AR Welishe Rl o s ZRgsithal dEA Utk
(Sez et al., 2010).

2 ATellA] F3iRE, AR, ilﬁli Fefete] 37K X]C’ﬂ
o] oSIEHE F 4559 ARES HEelitt. o5
459 AREL y A QoA BT, 183l 559 Lg~
Aol 27 A HellM FA FAH 71E} 2350 RS
S EAF A E £ AL AR Ao ® Kol 7+
AGe BEY Hv PRS2 U ACE F52 -

9Ie.
5 Q
) AdR ez gl KRse el 545

3171 H?‘} @514 °‘§L—E —r?/]ura]r '5‘H°} ATt el
Qholl M2sh= opdsl =S AFsl olEE2FH BRES
e & EAMESH o' ST FsliAlelA
TR oS =R EH = = X3 1550
&5l 27t EEES ST Aslieke] gl
oH—,—Q,JQ- 9] RSl M= Bulleromyces albusE V53t
7% 347t 2], ST B3 Hafete] ket v
—rFﬂ F2]9] O]Z/QE]-EETET‘ Cryptococcus flavuss X3+
la] 1320 &8l W 22 TFEo] B SAFEYLH A
AH oz vt Faict, /ﬂsﬁo} Faleke] oSt 2 R E]
5 4550 &3l ARE 830FE £, 543tk

aAMe =2

2 =52 AREE)Y AldoE e
pIEIKe CLo} 381595 U THNIBR NO 2013-02-001).
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