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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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EAo0=2 I o] AGol|A] 533 oSIE e R
ol AMAelal = Tt aRES FXE Halskal
AT}, o] gk AAgre] Ysko ZA thA A3 x| shdwt
o TANA RS oS EERE] TR ERES
slar o5& 43I BHadk vl Yo (Min et al,
2012), & A2, S $439] A% Ao, 183 W&
A Wikl 2485k Qe Thdst oPISEE R 8
£ Bgsta A3l gk vt Yot (Min et al., 2013).
£ Ao saliete] FalAl, Aalcte] dixdAl, 1e]ar
Fafiete] Yol A oRISIES FRlste, o]5el A28t
i Qe ARES HEsla, oles EAMEESH W
2 FA43sle], 1 A= B sk nlo|t),

Bt Bl Alalqte] tidAl, Haliqhe] fhEelA
20133 Eol| 335 LES 50 ml =27)9] WFFH| 2zt
AHSAT. 3710l Wit 5 mlS Bal 147 B9k A
slo] FEtlS A2t dElS A e Has 7

i

G 3|4l IRE 2EFERL]A (50 g/ml) B3] AH (50
g/ml)O] £9] 9J= YPD (yeast extract peptone dextrose)
AU Aol =slar, 012 30°ColA] 48A17F B2t vjds)
o] % FHES AUATH(Min et al,, 2013). YPD HdH|A]
oA wEhs FA% ARES HE FEE ARESH 77
YPD gHul Ao &duleket] Al S At ol
FRE F4317) Y8l 265 1DNAS] D1/D2 995 PCR
(polymerase chain reaction) ¥+3-02 F3315t}. o] uj
PCRE §-3¥5}17] 918 8 DNAT G52 G4 DNAS
TEshe Al 8% wEhs oFpAPNE A FHslo] BhE-
o] ARESIAT. DNAS S3FA1717] 91§+ 2Zeto]#= LN1
(5' GCA TAT CAA TAA GCG GAG GAA AAG 3)¥ N1L4
(5 GGT CCG TGT TTC AAG ACG G 3)E AM-3ItH
(Min et al., 2013). PCR ¥&°] T8H £, 1.5% (w/v) o}
V2 A A7 GES F3sk] FZE DNASS Bls)
31, PCR 2H=S 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-JW-2 EU304246.1 628/630 (99)
3 Cryptococcus flavus 244-JTW-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 TN940523.1 636/648 (99)
243-JW-2 JN940523.1 645/648 (99)
246-JW-2 TN940523.1 647/648 (99)
248-JW-1 JN940523.1 647/648 (99)
248-JW-4 TN940523.1 647/648 (99)
251-JW-1 JN940523.1 647/648 (99)
12 Rhodosporidium fluviale 238-JW-1 FJ515261.1 609/611 (99)
247-JW-2 FJ515261.1 608/611 (99)
13 Rhodotorula mucilaginosa 248-JW-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-JW-2 JN940713.1 604/604 (100)
241-JW-2 JN940713.1 604/604 (100)
242-JW-1 JN940713.1 604/604 (100)
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g2 F2HANE A} (Seoul, Korea)oll &5} Sangere] W
Holl oJ3l| LN13} LN4E 22} Zefo|H = ARE-sto] Hhg-
A1Z1 ¥, ABI 3730x] DNA analyzer(Applied Biosystems,
Foster City, CA, USA)E ©]-831 #4319t} #-41% D1/
D2 §71LDL Clustal X2 Z2T3-8 AMg-3le] JE3 5
(Thompson et al., 1997), NCBI®] BLASTE ©]-&3}] t|o]
EjHo|2~o)] 225 0] Qe AR EIe] aTke] AHEAlS
v w24 38ko 24 FASIATH Altschul et al., 1997). 1 2
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I}= Table 1, Table 2, Z12]a Table 30l H&353c}.
Bt FIAlNA g 2774 9] oSl ERHE A
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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 JX067756.1 542/546 (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 JN940520.1 648/648 (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)
1350 &3k &5 22 FE°] 8] FHEAK(Table 23 ool EE]E 9% SR E| U3 PCRE SF3}
3). whbr] Fafte] FolAl, Aaite] thHA, Haleke] & of 24T DI/D2 H7IMEE MEGA 5.1 ZEIRE 0§
o

Tl B 453 830e] ARES e sl
O& 4589 E5E F Cryptococcus laurentii, Metschniko-
wia koreensis, Pseudozyma rugulosa, 12|31l Rhodotorula
mucilaginosa & 459 AX+v oSS ST 33Lol|A
B5 22 ATk T3 Cryptococcus aureus, Cryptococcus
flavus, Hanseniaspora uvarum, Pichia guilliermondii, 12
31 Rhodosporidium fluviale ‘5 5% &5+ oRSIE 4~
A3 2320 AR 7] Aol EelET. o524 A71A
55 BLASTE °]831o] £43151e o, skt Al
Qb 23%9] oplls} AFA|FellN 770 AR EedFEA
WHAE C. aureuse} B3NQLE, MBI, H3lQE 332 A 1471
o] &% FElF=A WHE P rugulosa= A7 Al
Aelo] TYU3F GenBank® accession numbers ZXal AU
o). 3AISF P guilliermondii, C. laurentii, M. koreensis, R.
mucilaginosa, C. flavus 2 R. fluviale 52 A7 e w}
2} /]2 T2 GenBank accession number?] G743} &
2=, ol FLE Foll S3vkaL s EeldTrt
oF oM 471 ALl Afel7t Ade= & 5 ATH(Fig. 1,
Table 1, Table 2, Table 3). 3 39| A3 FA2HE Holw

st AlsTE A3ttt (Fig. 1). ©15 F H. uvarum, P
guillierondii, M. koreensis 3] Astomycota (phylum)®]]
&3l o, YmA] 652 Basidomycota (phylum)dl] &3}
Stt. Basidomycotair-oll &3h= ©lE 6% & C. aureus, C.
laurentii, C. flavusc= Tremellales®=oll, R. fluviale2} R.
mucilaginosaw Sporidiobolales®oll 12|31 P rugulosa™
Ustilaginales=ll <731l 5= Ho FTH(Fig. 1).

Min 5 (2013)°] Tt A543, S 3439 @At L,
Al A5 G5 WAkl AL Sle thdRk opst
SEFH 35S e 578% 2%, C. aureus7t 3359] Al
T AYellr 25 TEATaL Harg bl 9ln o]
H AFANME C. aureus’} &3 A3SE 230l A WA
= AS = Ho}(Table 1, Table 2), C. aureuss Min 5
(2013)°] op¥s}EFH e FHSIA Harshr] o) de &
oA FE|E AT Bare gIARE, feuet oplistell A &
P HAEE AR AlgE) o]9]ol% Min 5(2013)]
HlQRAtol| A 2]t Tl B 1St C. laurentiic ¥ -7l
A 33 Alg - AGellM B A oH, Al
HIQRAE 230l REHANE C. flavuse o A4
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100 L M. koreensis {AF296438.1)

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.

Sofek) Falet 2320 A 2]t} (Table 1, Table 3). A
AH OS2 Cryptococcus Z-2 EFA &3] A= QA
of 37} gichal ¢#A AR, B AFex E8E C
laurentiine WA o] £/ 3xjol|A] Fubds} 22 417t
Sk ASS doZ 4 Jokar Bargn}l Utk (Cheng et al,
2001). Metschnikowia <591 &38= o8] $E5& 2o] zka
U= F wFof] L5 EZ o] Fol AefAA 2 A1
thal B 153 QT (Gimnez-Jurado et al., 2003; Lachance
et al., 2008; Fidalgo-Jimnez et al., 2008). <] &= X &
R} 3 1)1 oAl Ao] 2 ol FHREIT)
3 & A JAH(Gimnez-Jurado et al., 2003). ¥ A7) A
Balte] F3l, Asleke] i, Halete] Yo B
ZA% (Table 1, Table 2, Table 3) M. koreensis= -2 L2}l
X WO =R ofn] $eI5lo] WarE &wolc(Hong
et al., 2001). Pseudozyma %9l &3= OE £ RE59]
RS At 548 2L kol BarE vkep 32
©] (Morita et al., 2007), P. rugulosa= AR 3A| = A8
= )= mannosylerythritol lipid(MEL)E AJ4Feho] 8163
T} (Morita et al., 2006). A13) Aol A2, QA48 2
ekt RISk RS2 RE] P aphidis, P rugulosa, P
antarctica 5°) 2] SZE o] HA1% YL (Min et al., 2013),
£ AFoME B3t Al Halet 5 B A4
oAl P rugulosa?} A== A E Kol Pseudozyma &
& AdA A &3] L= ARE AlRET

FrAFSHA A8l Aol A AL, @A 2 sQkLtel A

T3R8 oRSIZRE| Rhodotorula glutinis, R. minuta, R.
mucilaginosa, R. nothofagi, Rhodotorula sp. 5°| 2] 574
o} B AT (Min et al, 2013). 2 AFIME T3k,
ABlRE, Heligh & 339 5] AFAnollM R mucilaginosa”}
TS5 AN YoM R, phylloplana’} F2) = =],
O]ZA S & KO} Rhodotorula 45 2)ENA &3] %=
arolt) B Ao E2]E Rhodotorulasol &38= &
RES 553 A 52 XS Har U], ol o]
o] AR HE = I Uv 5T Y HoFHE &
RHod o e T4 52 ANE He A% 7=
o|=& Aikslar §17] wiiEolth(Slvikov et al., 2007).
B3l Aslitoll A WA Hanseniaspora uvarum-S ‘&
S|l A H-2l¥ Hanseniaspora vineae2} 7 Lo A}
A2 o2 A|A8laL Y= NS (non-Saccharomyces) EE=
A, T&F g Aofste] T FAof| JFS vzl
okl g A dth(Medina et al, 2012; Hong and Park,
2013). £ EEFE ol AT BREE 2ARD
A} C. flavescenset I H. uvarum®©] =0l MA5hk=
$¥FoZ Hug vl JTH(Li ef al, 2010). E=3F Hong¥}
Park(2013)1] 23l $-2luete] ZHEF X=X H. uvarum
o] T o7 FEHeH, ¥9 H. warum T55 T
SRRI 8S6 AMESle] AlRS XeF= A0 E X
F g AMBE= Saccharomyces cerevisiae W-35 %
o] Az FrFo} vlwsle] 93le B T )t B}
WGk nk oh e} 71k lEls v o %)
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wj ol el ¥IEFE A|Fsl= ©l Yol S. cerevisiae
W-3S tiAE F= e LS 2l Qe vE Wk
v} Q)T (Hong and Park, 2013). &3l HaliQte] ofAY
Slol|A] REAE P guilliermondiie =7 a7} He ==
Sol b sse) S TAAo A, Pl Fr
= e welste Yalzos Aedkn el ol
(Sez et al., 2010).

¥ QAo ek, A3iek, 125 weigtel 37 Aol
9 OVgi}i’?—H & RS WPt olE &
45 aR=S ) X]Od"ﬂ}ﬂ RS O3l 559 aRES
Zlo|% 270 7\10301]/\1 A AR AT 71E} 2359 BRE
2 EASH AR R ALt s E Ao R Hol, 7}

A 553 a8 S 2l S Bl R 5

Ut
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T ARG 0 ZRE TP ERES P, Yt
Sl SIEERE F8EAE Yusis Au s

317] 913k A7) dgko g vt Faiel Aqoﬁ L gﬂ]
otof] MABh= oSS ATl o5 nEQS

E—E] gk & A ESH H”ﬂv‘?i 572?73}951‘:} SaAlelA

SR kls OVgﬁ}iTEiL o X3 153
d,—OF: 7T ARES T:E]O}?i‘:}. AlelQte] Tzl A
SE7F 9] oRslolX= Bulleromyces albuss BI53gh
17 34057} ], A=A B3 Falete] ek of
9 F99 O]E/‘gi}-‘z—il?—ﬁi Cryptococcus flavuss L
sl 1380l &k 8% 22 dF=o] 8 FR8HAT A
AHow vt %511?_} ’\15H Falite] oyt E R E

W 4580 &3k RS 83%"3 e, 343k

aAlel =
B e AR @)Y Ades SHAEAIR
A L& wo} =385} S5 U THNIBR NO 2013-02-001).
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