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Analysis on Community Composition and Diversity of
Yeast Isolated from Daqu

HUI Feng-li, KE Tao, CHU Xue-ying, ZHANG Cai-ying, TAO Ai-li
(College of Life Science and Technology, Nanyang Normal University, Nanyang 473061 ,China)

Abstract; In this manuscript, the community composition and the diversity of yeast what isolated
from Daqu were examined by the combination of traditional culture and molecular biology. By
analysis of the restriction patterns of amplified 5. 8S-ITS rDNA with the enzyme Hinf1 and Hae
Il , respectively, the isolates were clustered into 12 genotypes, and the representatives of each
genotype were randomly chosen for the determination of 26S rDNA D1/D2 domain sequence. The
phylogenetic analysis revealed that all of the isolates belonged to 9 generas: Saccharomyces,
Pichia, Zygosaccharomyces,  Debaryomyces, Candida,  Endomyces,  Rhodotorula,
Hanseniaspora and Issatchenkia. The results showed that the combination method were efficient
in generating more accurate information on community composition and diversity of yeast isolated
from Daqu.
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B R AT T . RS, Kl e R
RIZ BRBE . MNENEFRRFRREY. M
EYREZTHER. BEREXH ERN IR
EYZ—- EXEREMEGNERESS, K
FRRGRERMS ERNEIEE, ™R R
FEME.EESFEDRY. Bk, BR K P

. EEREE R BRI XY 48 R K i BB R — R

BFARMEABERMERXZAEERL,

AFHEBE. EHA XK. 2FARSELR
R EAEENFBERAMANRESFEE, BR%¥
EXNAMOARES KR HRABEREA,HF
RIEZHRMNEFEETLHRR5ESH, WK
M+ EBEBREMAREAREFEENTIREMED.
WEBERR TR KRBT ESERE, X HE
MEABBEATTEES. AT EEXHFEME
BEEEAHAR R KRB ERE. RS
BERRHMGEHETTWEHRY . Barst khP
BEREMREEUNTR . EEX ERKBEZNE
AMEBEE BTN ENEED . FERAT—F
NWEAESMEBRELRE. IR TERERXBE
RE MEEASERANRRAS BB HY
FTHHEE  AERBRIBYHRAEZRFTXER,
AEXREBUEYSHENWETHEMR. BEK HEE
DFEYEFE AN ERE,5 85ITS RFLP K 26S
tDNA D1/D2 KB FFF A #i g AR A E i A F
BESENY FRE%. P TRENESHERR
=8 | Esteve-Zarzoso Z¥ 5. 8S-1TS RFLP 4
BAMATREAMERKAPESERSLME
LB T i1 132 FEEELEE 5. 8S-1TS RFLP 84 A
AR BIEE . Kurtzman %/ Fell S8 54
A4 F B o B3 F4H F W B2 5 26S rDNA D1/D2
XigF5), RAAXBEFF, L HE XX
BIF MAAERNOEELERAKTF 15579,
HTXEFEFHEAH T GenBank/EMBL/DDBJ
SEHERRBEE, VEEENY FoRENLF
REWFTHEABREN. EERBEEEF T E
54 FENEBRARBE SN FTE B Rl P BE
EHBREHFE, A E—-SHE R SAERER
HRXREERER.

1 HHEF*®

1.1 HRS5EA

1.1.1 #&A4ZE PRERAMEGHEXELLE
A EME ] R4 AR ATE XA P A3 2R
AHHFEXHEZGTHE,

1.1.2 3#%k%

D EFNEHFE2BxEEN, QA HEH
0.05 g/dL, M E# 0.05 g/dL, 588 1. 5 g/dL,

) DHREHERIEFRE. SRF 20 g/dL. W
B 2g/dL, ZEHMH 0.05 g/dL, EEEK 0.05
g/dL, 38 1.5 g/dL.

113 EMS5XMNE PCRY HMEN WE

TaKaRa 28] ;PCR ¥ #3519, h EBAETAY T
BERABRFARAB B BREENTIEE Hinfl,
Haell MMBEAZREYHER LT FRA A
DNA ZifbE XA &, W B LR EBEELAYH
BERAA. ‘

1.2 /& &

1.2.1 AH#HEE5E HR1gBAMBERT
99 mL T /KFHFHBHRH =AM P, RIi#E3) 30
min GHERBE AXHRERRK 0.5 mL HEB
FEFH 45 ol BEKGRE S, #TRIIFE, B
107,10 10 B Bk 4,28 CHEF3I~4dfF
AT E T BRBUE B A A B B Y& 4 B Stk 3R R
#. .
1.2.2 DNA#RR BRXEBIIF%. AEH
RERAAERERTRAE WS HAR, BET
500 pL % & ¥ (50 mmol/L Tris, 250 mmol/L
NaCl,50 mmol/L. EDTA,0. 3 g/dL SDS,pH 8) 1,
A 200 uL B4 % 425~600 mm B35 3 5% , 83 1E
3 min f§,65 ‘CAK{#% 1 h,13 000 g . 10 min, &
YR B 300 fEE #:1E R PCR ¥ B4R .

1.2.3 5.85ITS RFLP 44 #R# White Z 8%
&,/ 38] 9 its1 (5'-TCC GTA GGT GAA CCT
GCG G-3") #1 its4 (5'-TCC TCC GCT TAT TGA
TAT GC-3) ¥ # 4> B #k #9 5. 8S-ITS 510,
PCR ¥ # %&/4:95 'C 5 min,40 ME3R (94 C 40 s,
55 C 40 5,72 C 30 s), B /5 72 'C ¥ 10 min,
PCR™YWHA 1 ¢/dL e E R B Ik . 5.8S
ITS FH =ML 5 . 5 51 f Hinf1 8% Haell
WIS TRED , B V) P4 7E 3 ¢/ dL ABUAR R HE L
FHEXk . HASEREGREAR KBEEE
Xt B A Rk AT IR,

1.2.4 26S tDNA PCR # # 3 f 15 5.85
ITS RFLP 53445 % AR R B U034 2 B b BA #L
B E B, ¥ B Kurtzman 0 F 3%, 3D

" NL1(5'-GCA TAT CAA TAA GCG GAG GAA

AAG-3")#1 NL4 (5'-GGT CCG TGT TTC AAG
ACG G-3")PCR ¥ EHitk 26S tDNA iE 5
# D1/D2 KR, PCR ¥ ¥ %&44:95 'C 5 min,40
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APEFR (94 'C 40 5,55 C 40 5,72 'C 30 ), BJ5 72
‘CHEM 10 min, B8 PCR =4 E¥ETAY T
BEARRFERAF LS, A PE 2 8 BigDye
TEFF XM &7 ABI 377 # DNA B 31 B L
AT EENE R F.

1.2.5 #HA AL TH WA REK 26S
rDNA D1/D2 X i F¥ 1) F Blast 3 {4 # GenBank
AR BEPHTHUE RS, EREREREHHEX
Hi¥kHY 26S rDNA D1/D2 RBFEFEXNS IR,
A ClustalX %k 41 4% B 5 K 8 98 vk 4 L 847 &
FFF s, KA MEGA3. 1 %/ Kimura §
SPEVIHESREE, ASERIWE R
ept, MDA R 1 000 RE FBH ML
#.

2 ZRE5H

2.1 EHMHBSSE

FRABBTAR L, SRS P B 5
TFHE.ERAE 1. R 1WA, FREFREKE
HEPBRRAABER BEAFABEEES. KM
BeA—EER. NAREEFREFR L, Stk 91
ANEERT B AL, RA R 92 BREE R AL
o

£1 AHTERSEHBGOITHER
Tab.1 Yeast populations of Daqu

BHRERE MEBHEHR/ 1 ©
EHENTHFRE 4. 8X10°
DHBEHERIERE 4. 3X10°

2.2 5.8S-ITS RFLP £ #f
Lhits] #itsd 519, K R 92 Kk BE

38 5. 8S-ITS X Bt, fF A it i % #k 29 7T #8748 PCR

YU B /N4 600 bp A4 . IR it
AYIBE Hinf 1 B Haell X9 3% K B E 4T RE 4T, &2
WKEFEETEEWEHRE, Hinf ]l UEFEE
TRAAFRAMEERY FREUGESHET
BEEAR, ZHA 1~3 £H, BRKHA N 300
bp, HEAWRAMAR, hESHFBE BE 1, #
5. 8SITS RN LI K R, 0% 92 e &
BERIE 0N 12 228,
2.3 26SrDNARFHMRZEZESIF

#48 5. 8S-ITS RFLP 434745 8, M 12 42K 8¢
PR B 2 B Bk # 1T 26S tDNA D1/D2 K
FoIEE, %4 2R3 GenBank #4748 l4E
R EEHTRABHEBFHOHXERIESZHE

7 8 9 1011 12

1 000—

500 —
400 —
300 —

200

100 —

L

M. DNA M4 FH#:1,2,3,4,5,6,7,8,9,10,11,12

4%)3% DQY1,DQY2,DQY3,DQY4,DQY5, DQYS, DQY1T,

DQY56,DQY68,DQY70,DQY76,DQY78.

1 R FWkHY 5. 8S-ITS rDNA # Hinf 1 RN

 OmER
Fig. 1 Restriction patterns of 5. 8S-ITS rDNA of repre-
sentative strains digested with Hinf [

RGREM . RE 2. NEREREWNXRE, 124 F
N5 INMERBEREERFEE, 25 R Saccha-
romyces. Pichia. Zygosaccharomyces, Debaryo-
myces, Candida, Endomyces, Rhodotorula, Han-
seniaspora. Issatchenkia, 3 % L DQY1., DQY2.
DQY3, DQY4, DQY5, DQY6, DQY17, DQY68,
DQY70.DQY76 #1 DQY78 R KM E s 77 5E
HBE R Ff Saccharomyces cerevisiae . Pichia de-
serticola . Zygosaccharomyces bailii , Debaryomy-
ces hansenii . Candida pseudolambica, Endomyces
fibuliger ., Rhodotorula mucilaginosa. Candida
fermentati ., Issatchenkia orientalis .Candida quer-
citrusa \Candida tropicalis RBEBR B R RE S
99%), LA DQYS56 AR FMBEH 5 T M R R

1&F 99% , T B AL H
3 # #

3.1 S5.8SITSRFLPISEHEARATAFSEEKD
SEMEE

B Esteve-Zarzoso % F 1999 4 & K ¥ 5. 8S-
ITS RFLP 38 8CH A R A6 & F & BEOR) o B 63 1
HAEMEELUR, ZEARE ZERATFR AT ES
BMaE R %%, Covadonga ZXTFH P2 B KRB
92 Bk B 3 ¥ A1 5. 8S-ITS RFLP 5 8 R 17 %
E 2 FREEREL 8%, Naumova ZRA] 5. 8%
ITS RFLP #§ 508 R % B £ )& iy — L& B vk 17 3%
Ry —FUEERTREESESI L EETHA
BAEN . ABF A 5. 8S-ITS RFLP 4 A %t
SBEK 2 KEBESTHHA . FKBT 1240FR
KW, M 12 AP EE R 265 1DNA DI/D2 K
BUFFI W45 R E , F R A U] 728 &K L Xt
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105

Sr BB BRPEAT %58 T ELE 1K JR P9 o bR 7E b K P
EHTKS . SEROTEEARAML, XMHHEE

100

66
100

51

BRYELr R B A AR R AR A

Issatchenkia orientalis WL2002 AY707865

DQY70
Issatchenkia orientalis strain UWFP-210 AF335979

100 DQY5

Candida pseudolambica NRRL Y-17318 U71063

671DQY2 .
Pichia deserticola NRRL Y-12918 U7534
100] Rhodotorula mucilaginosa UWFP-373 AF335987

100 LCandida ethanolica NRRL Y-12615 U71073

DQYé6

DQY56

Hanseniaspora
0;DQY1

osL{DQY3
Zygosaccharomyc,

82|DQY76

DQY4

77 DQY 68

100pqy7s

—
0.02

DQY17
Rhodotorula mucilaginosa AFTOL-ID 1548 DQ832198

Q
100 Endomyces fibuliger 8014 U09238
Saccharomycopsis fibuligera 9B1 AB196495

Hanseniaspora sp. ST-464 DQ404527

sp. ST-250 DQ404489

Saccharomyces cerevisiae ESAB9 AJ746340
Zygosaccharomyces bisporus NRRL'Y -12626 U72162

es bailii NRRL Y -2227 U72161

Candida quercitrusa strain HA 1669AM160627
Candida sp. BG00-10-19-
9q Debaryomyces prosopidis JCM 9913 AB054993

1-4-2AY 242306

T7\4-Debaryomyces hansenii CECT 10661 DQ409146

99} Candida fermentati strain VTT C-04519 DQ 377634
Pichia guilliermondii strain HIM EF191047
Candida tropicalis strain 137 AY951982

Candida tropicalis ESAB7 AJ749824
Issatchenkia occidentalis SM 30 AB281316

ﬁ’?‘ﬁi)ﬁh&ﬁ&?ﬂﬁl%ﬁﬂ@i%ﬁﬁ!ﬁ;%?Eﬂﬁk?i%ﬁﬂﬁﬁ&i% SHERBREBIBETRUBAHHREN 2%,
2 fRZFWHk 265 rDNA D1/D2 RIEFFI R4 R BBt
Fig.2 Phylogenetic tree constructed from 26S rDNA D1/D2 domain sequence of representative strains from Daqu

3.2 BHANBEFERARARMEYHBLEAR
WD F R :
EER. T FEWFERORBEMESEH
RN EFE AR E TEEFRIHE. XFTH®
HTFAREERBEVREARITERMEY
BENEHEMBERZHEA . BAEER
SRR DR E R AEY Z B WS BIRKH
HR BRETHRMEYRNESUE. NFERE
ENMHE, N fe g0 B THENR TR
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