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ABSTRACT : Total 50 species, 80 strains: Eighty strains of yeasts were isolated from wild flowers of Daejeon city
and its surroundings in Korea. Isolated yeasts were identified by comparison of their PCR-amplified 18s rDNA
V; region or internal transcribed spacer-2 (ITS-2) genes with BLAST database. Among them, 32 species, 54 strains
of yeasts were isolated and identified from wild flowers of Daejeon city, and Crypfococcus species were dominant
yeasts. Furthermore, 18 species, 26 strains of yeasts were isolated and identified from wild flowers of Geumsan-
gun and Nonsan-gun, Chungcheongnam-do in Korea, and also Candida species and Pseudozyma species were dom-

inant yeasts.
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2011) @AY AAEZ (Jeong et al., 2006), vHA
tyrosinase A3 EZ (Jang et al., 2012), Av]4 R4k
EZ(Lee et al, 2004)3 killer 5482 (Lee et al.,
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Fig. 1. Internal transcribed spacer genes for identification of yeasts.
oo 84S AES A WA Ul ARG HwEA Wyoz 4 A= Table 13 Zrh BT
M e oY ZEERRH GRES B, B3 4279 RYdowRy 2% aRES 445 EEst
ek, %},
X opslelrE AnkE o [MEwg ol o
NE o Y Eo] B SolM -7 E BI¥ (Lee er al, 1997a),
29| 2 Table 1. Yeasts species isolated from wild flowers collected in
A, S2gRde] b, AR} uiglr}, ok, =3 Wk Daejoen city, Korea
= X 1A =9° 1
FE SANA 20124 t.oﬂ A3 BEHE e . . Isolated Re‘ztedk Identity
=H Oﬂ jH _i,—qg],oq U:]ELZ':oﬂ vy A7k A e} )\];‘r_]_ e o No. Putative species Genban %)
AL streptomycin(50 pg/ ud) ampicillin(50 pg/ poyS v : sequenice
o3 ! yeast extact-peptone dextrose(YEPD) HLHHX] P 28D EF682095.1 307/307(100)
3 o
of =ste] 30004 482 M FE § AFd aRSS Bullera unica  21-D-4  AY887945.1 401/401(100)
Erﬂb‘}%l‘:} 3 Candida pimensis 62-D-1  FJ623594.1  342/398(85)
Cryptococcus
[ 4 0 21-D-3  EF466059.1 401/401(100)
27 axeo] 4L 18s rDNA V, region®== ITS-2 36-D-1  HQ832810.1 305/305(100)
region?] F7IMYE JEA Bl 5& ol&3l v 2 5 ;’f:;:’ccz;;”s 21-D-7 DQ459618.1  399/401(99)
o] HA] st WA 9o} o] Helet gRE9] gDNA Cryptococeus
£ genomic DNA prep kit for yeast(Sol Gent Co.)= F 6 flavescens 29-D-1  ABO85797.1 401/401(100)
=3t PCRS 9%t 8 DNAZR ARSIt #2]3 36-D-4 AMI176646.1 334/338(98)
DNA<E 18s rDNA universal primer= NS3(5’ACG GGG . Cryptococcus 42D3 EULT7576.1 301/301(100)
GGG CAA GIC TGG TGC CAG CAG CC 3 Slavus
YM9SIR(5’TTG GCA AAT GCT TTC GC 3°) & 8 IC’W’"’;?CCW 28-D-3  AB032640.1 401/401(100)
universal primer2 ITSI(5TCC GTA GGT GAA CCT g:‘yr;foé’occw
GCG G 3°)3% ITS4(5°TCC TCC GCT TAT TGA TAT O magnus 22-D-2 JQO39906.1  288/288(100)
GC 3")& ©]&3}2 1xF PCR productZ universal primer 22-D-5 JF9726701.1 357/357(100)
2 ITS86(5’GTG AAT CAT CGA ATC TTT GAA C 3) 26-D-4  AF190008.1 376/376(100)
7} ITS4Z olf3le] 248 PCRaNA ZZAZ % 1.5% 29-D2 AF190008.1  375/376(99)
agarose gel2 7] 3tof &13 T3 ©] PCR product jo Crplococcus 40 ho BUI4978IL 352/353(99)
S gel extraction KitQIAGEN)Z A3 ©IZ sequence 11 Scamz 42-D-2 HQ631032.1 355/355(100)
- ococe Sp. -D- .
= 243510 ckFig. 1). Alignment= DNAstarS AFg-3}o] Cgi S
florence corpeti multiple sequence alignmentdto] 7] 12 miacii 5-D-1. EU723510.1 401/401(100)
Ade AE NCBI®] BLAST®] database2} 7]
o 2”“ . 13 Debanomyees 5 b 12633t 321/327098)
gl }E}%"éa ZALFAEH(Min et al., 2012). hansenii
14 f’y’hmbf“’d’”m 22-D-4  AF444522.1 336/336(100)
7E=|J—|—I_ E‘:I _T'_iE'- La.z;gawzanum
6 COMIETOMDEES g b1 HQ876033.1  385/386(99)
_ _ elongisporus
CHEX|e] opMsSIEZRTE s=o| 22 ¥ 53 Metschnikowi
letschnikowia
A sk Al Akl Qe opslENE & 17" Cibodasensis 11-D-1 - AB236924.1  200/208(56)
rELS = 9l 7lo ol 7 A O:IE/\—I w : :
sted #let ko] 18S 1DNA 971 EA jg  Meischnikowia o 1 1 AB023469.1  378/379(99)
€ ITS2 d7IME B4 53 BAESE fadi reukaufii




Table 1. Continued

Isolation and Identification of Yeasts from Wild Flowers

Related .
N Putativ ; Isolated Genbank Identity
0. 81 € Species No. enoal (%)
sequence
jg Pseudozyma 38-D-1  JNO42669.1  424437(97)
antarctica
60-D-1  JN942669.1  435/437(99)
p [eudozyma 1-D-1  JN940465.1  395/395(100)
aphidis
60-D-2  HQS832804.1 440/440(100)
72-D-1  HQS848933.1 440/440(100)
gy Rhodosporidium ¢ 1\ 5 pisis1841  283288(98)
fluviale
gy Rhodosporidium o 1 104254041 340/346(98)
paludigenum
o3 Rhodotorula 23-D-3  AMI60642.1 341/341(100)
glutinis
23-D-4 DQ832194.1 341/341(100)
25-D-1 DQ832194.1 403/403(100)
34-D3  AM60642.1 341/341(100)
60-D-3  AF218986.1 341/341(100)
61-D2 AMI60642.1 341/341(100)
pg Rhodotorula 34-D2  JQ665425.1 335/335(100)
minuta
95 Rhodotorula 22-D-3  AF444589.1 376/376(100)
slooffiae
2 Sporidiobolus o0 1y | BUSA74942  403/403(100)
ruineniae
a7 Sporobolomyces 3 1y 5 INO38636.1 403/403(100)
cf. roseus
21-D-5  JN938636.1  403/403(100)
ag  Sporobolomyces o 1 1N938994.1  403/403(100)
roseus
g9 Sporobolomyces o o IN104560.1  337/339(99)
ruberrimus
28-D-1 IN104560.1  333/338(98)
35-D-1  IN104560.1  337/338(99)
36-D2  IN104560.1  337/338(99)
36-D-3  AYO015439.1  334/338(98)
59 Starmerella 15-D-1  JQ698924.1  387/389(99)
bombicola
15-D2 HQI11046.1 241/243(99)
15-D-3  HQII1046.1  240/243(98)
16-D-1  JQ698924.1  387/388(99)
16-D-2  ABO13558.1  385/390(99)
3 Sydowia 18-D-2  JQ780656.1 295/295(100)
polyspora
3p [Teratosphaeria ., 1\ 1 GU214611.1 401/401(100)
pseudosuberosa

Saccharomyces%3}t  Pichia+ o< TE|=A] %L

k)

Cryptococcus magnus 4d-75 X33 Cryptococcussd-©|
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Table 2. Yeasts species isolated from wild flowers collected in
Chungcheongnam-do in Korea

Isolated Related
No. Putative species No Genbank Identity(%)
’ sequence
| Bullera unica 8C2  AYS887945.1 401/401(100)
Candida 47-C-1  HMG627108.1  190/204(93)
atakaporum
5 Candida _114-C-1  AY493436.1 402/402(100)
catenulata strain
g Condida 50-C-1  FR819711.1 331/331(100)
multigemmis
53-C-1  FR819711.1  330/331(99)
5 Candida sp. 44-C-1  AY559447.1  320/323(99)
51-C-1  HM222578.1 260/260(100)
58-C-1  HM222578.1 260/260(100)
¢ Crprococcus 111-C-2  HQ832810.1 305/305(100)
aureus
7 Cryptococcus sp.  55-C2  AJ345008.1  306/306(99)
g Hanseniaspora o (| BUa94996.1  342/345(99)
uvarum
g Lachancea 46-C-1  FJI53217.1  341/343(99)
thermotolerans
jo Meischnikowia o3 5 M601457.1 203207(98)
reukaufii
11 Metschnikowia sp. 58-C-2  AY188370.1 260/260(100)
1o Pichia . 105-C-1 EUS68971.1 325/325(99)
guilliermondii
13 Preudozyma 54-C-1 INO42667.1  428/442(97)
aphidis
109-C-1  HQ832804.1  427/440(97)
111-C-1 IN942666.1  438/442(99)
112-C-1  IN942666.1  439/442(99)
14 Preudozyma 113-C-1  IN942670.1 ~ 435/444(98)
rugulosa
15 Rhodosporidium 1\ joans395.1  342/344(99)
paludigenum
16 Rhodotorula 56-C-1  AF218986.1 341/341(100)
glutinis
17 Sporidiobolus 45-C-1  HQ670681.1 338/338(100)
pararoseus
107-C-1  AY015429  328/338(97)
1g Sporobolomyces 4o | AY015439.1  337/338(99)
ruberrimus
55-C-1  AY015439.1 334/338(98)

142 A Bol 28] HAv. B3+ Rhodotonula glutinis
675 23S Rhodotonula?s:°] 85, Sporobolomyces
rubberimus 5dFE XSS SporobolomycesSwo] 8T,
Pseudozyma?:d-°| 545, Stazmerella®d°] 545 52
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2 ATFE FAA AR gAY oistERH
Metschnikowia %<+ Starmerella 44 5 &4 o 21}
AFA && SHolA A dHA A & IAE &
RBEo] 209F0] ] HUTE Egh FERZ s e X
HANME  Sporobolomyces rubberimusSt  Cryptococcus
magnus 5°] B E Yo} FETF 2H ] Dol =
Rhodotonula &°] £2]8 A o2 Ho| 712 79
opdstEtE sk FE7E TR, ofik Fol A2 #o|
w} FE s aRe] o} FR7E g o] shith

EHX|Y opdsE2FEH 29| 22, 3

e A T St =t TAY A, =
I, s SA19 2839 o SRR E BT 18F 9]
ANES zs#f 22| 3} tH(Table 2). hAA oA &
ge 2R E3= @8l Candida multigemmis 2455 3
31t Candida &+°] 75, Pseudozyma aphidis 4dFE
XE3F8E Pseudozyma 4°] 545 5o +HHoZ £

HAS WHAAGANME L EAD Cryprococcus 3}
Metschnikowia 4 5% Z42F 2454 E2| = AT

Zpe 317 of| A are mycoﬂor gl
2L FHEHOE o]ES I }7}744 Aol &85}
Qe Aol Yoz quﬁr A2 SHA %11"%0 oFA
stEs Afste] ax 2], 745ttt iAo of
Asl 2700M 32F2] ARES ST BTSN &

ﬂllﬂ
rulo
Y

% Cryptococcus 43¢ Phodotonula & 5°] 3¢
o|RS™ Metschnikowia S43 o] 3H ERES 20
o4 Btk i Qe 3 eI =i o
R o] opgs}l 280N BT 18F9 ERES 267F
B3I} o1& o FoX Candida 443 Pseudozyma

25t So] $AFo = BeHT).
ZAle| 2
B ATE 2y YEAAT] AYYE ZAPRZ AT
AR FREOR2012)” FA] A2 A AT el

AR A7H] Aol ZAF E-U .

oft

am=s

Jang, 1. T., Kim, Y. H., Kang, M. G, Yi, S. H., Lim, S. 1. and
Lee, J. S. 2012. Production of tyrosinase inhibitor from
Saccharomyces cerevisiae. Kor. J. Mycol. 40:60-64.

Jang, I. T.,, Kim, Y. H,, Yi, S. H, Lim, S. I. and Lee, J. S.
2011. Screening of a new fibrinolytic substances-producing
yeast. Kor. J. Mycol. 39:227-228.

Jeong, S. C., Kim, J. H., Kim, N. M. and Lee, J. S. 2005.
Production of antihypertensive angiotensin I-converting
enzyme inhibitor from Malassezia pachydermatis G-14.
Mycobiology. 33:142-146.

Jeong, S. C., Lee, D. H. and Lee, J. S. 2006. Production and
characterization of an anti-angiogenic agent from Saccharomyces
cerevisiae K-7. J. Micriobiol. Boptechnol. 16:1904-1911.

Kim, J. H., Lee, D. H., Jeong, S. C., Chung, K. S. and Lee, J.
S. 2004. Characterization of antihypertensive angiotensin I-
converting enzyme inhinitor from Saccharomyces cerevisiae.
J. Micriobiol. Boptechnol. 14:1318-1323.

Kim, J. H, Kim, N. M. and Lee, J. S. 1999. Physiological
characteristics and ethanol fermentation of thermotolerant
yeast Saccharomyces cerevisiae OE-16 from traditional Meju.
Kor. J. Food&Nutr. 12:490-495.

Lee, D. H., Lee, D. H. and Lee, J. S. 2007. Characterization of
a new antidementia [-secretase inhibitory peptide from
Saccharomyces cerevisiae. Enzyme and microbial technology.
42:83-88.

Lee, D. H,, Lee, J. S., Yi, S. H. and Lee, J. S. 2008. Production
of the acetycholinesterase inhibitor from Yarrowia lipoltica
S-3. Mycobiology. 36:102-105.

Lee, J. S., Hyun, K. W,, Jeong, S. C., Kim, J. H., Choi, Y. J.
and Miguez, Carlos B. 2004. Production of ribonucleotides
by autolysis of Pichia anomala mutant and physiological
activites. Can. J. Microbiol. 50:489-492.

Lee, J. S, Yi, S. H,, Kim, J. H. and Yoo, J. Y. 1999. Isolation
of wild killer yeast from traditional Meju and production of
Killer Toxin. Kor. J. Biotechnol. Bioeng. 14: 434-439.

Lee, J. S., Yi, S. H., Kwon, S. J., Ahn, C. and Yoo, J. Y. 1997a.
Isolation identification and cultural conditions of yeasts from
traditional Meju. Kor. J. Appl. Microbiol. Biotechnol 25:435-
441.

Lee, J. S, Yi, S. H., Kwon, S. J., Ahn, C. and Yoo, J. Y.
1997b. Enzyme activities and physiological functionality of
yeasts from traditional Meju. Kor J. Appl. Microbiol.
Biotechnol. 25:448-453.

Min, J. H., Kim, Y. H., Kim, J. H., Choi, S. Y., Lee, J. S. and
Kim, H. K. 2012. Comparison of microbial diversity of
Korean commercial Makgeolli showing high f-glucan content
and high antihypertensive activity, respectively. Mycobiology.
40:138-141.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


