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Isolation and identification of wine related yeasts in Kunming
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Abstract; [ Objective) This study focused on the isolation and identification of grape wine related
yeasts in Kunming, Yunnan Province,to improve the screening of wine related yeasts and their subsequent
use. [Method]) Using grape fruits from Sanwa village, Guandu District, Kunming, sterile liquid SelMed en-
richment medium was used to cultivate the yeasts from grape skin and monoclonal yeasts were obtained af-
ter dilution and culturing. ITS sequence analysis and RFLP analysis were used to identify related species,
and microsatellites were used to access the different strains of Saccharomyces cerevisiae. [Result] 207 mon-
oclonal isolates fingerprints were obtained from grape skin of Kunming, Yunnan. PCR and RFLP analysis
revealed that these colonies belonged to 3 genera, Metschnikowia, Rhodotorula, and Saccharomyces.
Metschnikowia was the richest genera, and 23 colonies belonged to S. cerevisiae. Microsatellite analysis

showed that these S. cerevisiae colonies belonged to four strains,and one was commercial strain X5. [Con-
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clusion) In vineyards of Kunming,there were at least five yeasts belonging to 3 genera,including S. cerevi-

siaesRhodotorula mucilaginosa , Metschnikowia chrysoperlae » Metschnikowia pulcherrima , and Metschni-

kowia fructicola. Some of the isolated yeasts originated from Europe,which may be introduced to Kunming

together with the grape plants.

Key words: wine;yeast; TS sequence;microsatellite; Kunming
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Table 1 List of Saccharomyces cerevisiae microsatellite primers and sequence
o7 5, 5191751 BIARIE By T Y (0 {4
Locus Primer sequences Fluorochrome Repeat Chromosome
GGTGCATTTGTCATCCGTC
MATalphaa CAGCACGGAATATGGGACT FAM — iii
CAATGATTAAAATAGCATAGTCGG
. GTGTCTAAGCCTCTTCAAGCATGAC .
YMLO091C GTGTCTGGACAATTTTGCCACCTTA NED (AAT) 35 xiii
. GTGTCTCGATGTTGACGATGATTG .
YOR267C GTGTCTTGAAGCATGTGGTAGTAGACG HEX (CAM)z xv
. GTGTCTGGGTTTTGGATTTTTATGGA . . .
YPLOOSC GTGTCTTTCAATTTTCCTCTTTTACCAC FAM (GAM, xvi
GTGTCTGAGGAGGGAAATGGACAG . .
YDRI6OW GCCTGAAGATGCTTTTAG NED (AAT) v
. TTTCCAACCAATCTGCGA .
YBR240C CCATTTGGTTCTAGTGCGG FAM (ADas "
GCAACATAATGATTTTGAGGT N
YLLO4OW GTGTCTTGTGTGAGCATAGTGGAGAA FAM (TAs X
. GTGTCTTGACACAATAGCAATGGCCTTCA . .
YER028C GCAAGCGACTAGAACAACAATCACA HEX (GDso vi
. GTGTCTCTTTTTATTTACGAGCGGGCCAT . .
YGLI39W AAATCTCATGCCTGTGAGGGGTAT FAM (CAA i
, GTGTCTCAGGTCGTTCTAACGTTGGTAAAATG . .
YGLO14W CCTOTTOCTOTTOGTAGCATTACTOT NED (TAA); vii
VOL109W GTGTCTAGGAGAAAAATGCTGTTTATTCTGACC HEX (TAAY 1 (TAG)s “

TTTTCCTCCGGGACGTGAAATA

2 RS0

2.1 RRMREHREEBESERNERSE

AHIF T N R AR 1Y A A 2 R R e A Ay e F) T
207 NHA SRR TRV . B R AR BoR P DU I B
SWA OV WK IEZ 8 37 A 8BS
T, HOHDRE T 1 B b AU 5 AN s AMIE S A FL A
o H U AR AT 35 A 5 AN 2 R W05 3 48 S Y
LV R R O U VN S e e v O N o )
31,26 F1 23 A AR WK APIE S R 86
TR R L EORDRE R RN R R R L 43 )
H 19,17 1 14 4~
2.2 ERBEMBEXBEWNITSHOHELEE

ITS §" 3G =W 7E 30 g/ L 1% Byl 0 68 i b vl 7k
i 45 %) 350 ~800 bp 454k . 47 45 #LIE WU 9 1TS
KR BRI BBy 3G 45 R W E 1, 1k — 20 %K
T 700 bp () PCR "3 = ¥y 17 RFLP 43 Hr . e &
AT B T 23 AN BRI AR R A VR . FEBLIE X ITS
38 7 BRIV R BLAM R 8 — 2 22 R TE 7% 45

3 A3k P 36 R A W HOR (AE B0 AT R 2 w1 R .
ITS Jp8) o3 e 45 R R W] Sl iy ITS Ky 318~
771 bp, 1l G+ C ) 3% 50y 39. 996 ~48. 990 (3%
2) AWK TR T 3 AR 5 A Horb My & LR R
(Metschnikowia) & 3 A Fh, 43 5 b 4 WA & 82 £
(M. chrysoperlae) . 3& W #§ o7 B £ (M. pulcherri-
ma) F A% B Mg A BE R (M. fructicola) ; 41 B2+ &
(Rhodotorula) g 1 DFh, KB BER: (R, mucilagi-
nosa) ; BRIV BE B: J& (Saccharomyces) 5 1 A~Ff, R
W EERE (S. cerevisiae) , TEXEHR B 34N E T g4
B% 1) J& (Metschnikowia) 1E B W Hb X %5 25 S k0 v HY
DRSS =y N B A PR 7 5y
2.3 ERBEEEEHE SSR S5

SSR 3 Hr &8 SRR B L i 23 B R Y 23 A TR I %
BEOr @ 4 A A TR Y Bk (A R TR SSR 4 22 ]
W H Rk KALT 19 SSR K5 WLIA] 2. o iX SR
PRI 48 SIS 5 [ s T I B 4 0185 2 H X
RBHRAT 1 A5 RO B T B #k X5 Ry 48 S0 52
A —3, I3 A 3 AT Bk Y 45 SIS O OR DL C B ok %
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 M
Bl 1 =rE BB RV ITS X PCR 37354 i Uk %
1~15. i H 7% 1TS-PCR #9484 7249 ; M. Marker, 3 1 kb plus ladder (Invitrogen)

Fig. 1 ITS-PCR electrophoresis of some yeast colonies of Kunming, Yunnan

1—15. ITS-PCR products of yeast colonies; M. Marker,was 1 kb plus ladder (Invitrogen)
K2 SHREAXBEMN ITSFIKEMNGHCEE
Table 2 Lengths and G+ C contents of ITS sequences of 5 yeast species
ITS J¥# %1 ITS sequence

ETRE 4
Number Species K /bp GH+C it/ %
Length Content of G+C
1 LMW MG A BERE M. pulcherrima 369 44,4
2 4 A 27 BE B M. chrysoperlae 358 44,1
3 1% M A BE T M. fructicola 318 43.7
4 BRWE BEEFE S. cerevisiae 771 39.9
5 LB R. mucilaginosa 603 48.9
3600F 9
12
32001 5
Z 2800t
g 1
22 2400f 7 11
s
e 2000}
Ms 10 13
R 1600f 8
R 8 !
g 1200f
= <] 5 6
= 800}
400
: I " L .
55 155 255 355 455 555 655

Tg 3 $/bp Base number

B2 TR R R AR KALT A TR 48 8o B 1
1,3,7,10,13. YOR267C,YFR028C,YOL109W ¥4 i 7= 4 ;2,5,8. YML091C,YDR160W ,YGLO14W 3" 14 i) r= 4 5
4,6,9,11,12. MAT alphaa, YPLO09C,YBR240C,YLLO49W . YGL139W 4" 4 ) 7= 4y
Fig.2 Microsatellite fingerprinting of Saccharomyces cerevisiae strain KA17
1,3,7,10,13. PCR products of YOR267C,YFR028C,and YOL109W;2,5,8. PCR products of YML091C, YDR160W and YGLO14W;
4,6,9,11,12. PCR products of MAT alphaa, YPL009C, YBR240C, YLL049W ,and YGL139W

3 W i B o FL A OIS kS L (E AT SR R TR T 1 A
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HAT A 202l I A5 SRR AR SEXE JAT — s 2 5 0 R V8 A0 [ — i A Rl 3 TG 8

PR o BEEAT A R R R AR S R SR ER G Jeaui KALT 534060 (IR 10 KB38 &8 F
XA i e 4. (HAEWE AT A B, EERE, BERHE R B MOE A 5 LU AN g 1A
SMEARRLR T AT REN B TARIRE AAME B g, oW g2 s 5 26 W1, 45 J@ 18] 10 40 it bR AR 422 35
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FEERTE BERE (S, cerevisiae) LR, (R, mucilagi-
nosa) » UL KM 77 192 B T8 09 4 WA 25 182 B (M. chry-
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