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DES
Saccharomyces cerevisiae ZLTH-58 MATa/a
lew FLO1 ZLTH-58
ZL.TH-58 BIS6  1.21
BL61 BL56  BL61
83.06g/L 1.35
Q815 A 0001-6209 2003 05-0659-07
1
23
4
1
1.1
82 Saccharomyces cerevisiae
BL1 ~ BL82 A364 MATa ZW-21 MATa
YCp50 FLO1 >
1.2
YEPD 10g 20g 20g 1L  YEPM
10g 20g 20g 1L McClary 9.8¢
g 2.5¢ 8g IL YNB 6 YNB
YNB
48 % 50g  200mL 30min ImL pH
7.0 1L
1.3
1.3.1 1mL 4 ~ 6h
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3mL YEPM
28C 24h
1.3.2 3mL YEPD 28°C. 200r/min 16h
10%
1.4
DES 78
1.5
9
1.6
3500r/min Smin 1L
80%
1.7
10
1.8
8
1.9
4 20.0g 5.0g
2.0g 30C 15mL 3 10g
30°C 3
2
2.1
2.1.1 82
5
1
1
Table 1 Comparison of biomass and high-sugar-tolerance among different baker’ s yeast strains
Strains Biomass/ g/L. 30% maltose 40 % maltose 50 % maltose Mating type Sporulation
BL61 64.8 + 4+ + + 4+ MATala Good
BL56 50.9 + 4+ + 4+ + o+ 4+ MATa/a Good
BI26 56.3 + o+ + + MATala Low
BL36 48.2 ++ + ++ + + MATala Good
BL81 41.0 + 4+ + 4+ + 4+ MATala Good

+ . Low fermentation ability + + .Common fermentation ability + + + .High fermentation ability.

2.1.2 BL61
BL56 200
RIAT-110 MATa,
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BL56-84 MATa
2.1.3 DES BL61-110  BL56-84

BL61-110-16 MATa wra leu
BL56-84-1 MATa wura leu

2.1.4 FLO1 YCp50
FLO1 B156-84-1 MATa wra
leu 30
T56-84-1-10 MATa lew FLO1
2.1.5 BL61-110-16 MATa
ura leu T56-84-1-10 MATa lew FLO1 100
ZITH-58 MATal/a lew FLO1
2.2 ZL.TH-58
2.2.1 7Z1.TH-58 7 Z1.TH-58
30 100 4~

6h YNB YNB + Ura  YNB + Leu YNB +

+ Ura+ Leu YEPD 28°C 2~5d

2 T56-84-1-10 MATa leu YNB
YNB + Ura YNB + Leu YNB + +
Ura + Leu YEPD BL61-110-16 MATa wura leu
YNB YNB + Leu YNB + Ura

YNB + + Ura + Leu YEPD Z1.TH-

58 MATa/a leu FLO1 YNB  YNB+ Ura
YNB + Leu YNB+ + Ura+leu  YEPD
ZL.TH-58 30
Z1.TH-58
2 Z1.TH-58

Table 2 Genetic stability of strain ZLTH-58 and parent strains

Numbers of colonies on different media
Strains Sporulation  Flocculation

YNB  YNB+ Ura YNB+ Leu YNB+ Ura+ Leu  YEPD

BL56 MATa/a 100 100 100 100 100 Good Slow
BL56-84-1 MATa wura leu 0 0 0 100 100 No Slow
T56-84-1-10 MATa lew FLO1 0 0 100 100 100 No Good
BL61 MATa/a 100 100 100 100 100 Good Slow
BL61-110-16 MATa ura leu 0 0 0 100 100 No Slow
ZITH-58 MATa/a lew FLOI1 0 0 100 100 100 Good Good
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2.2.2 Z1.TH-58 ZI.TH-58
BL56 BL61 1.21 0.95 T56-84-1-10 BL61-110-16
1.58 1.35 1 7Z1.TH-58 BL61
2.2.3 Z1.TH-58 Z1.TH-58
3 Z1.TH-58 Bl61
BL56 Z1.TH-58 T56-84-1-10
3 Z1.TH-58
Table 3 Comparison of fermentation ability in high-sugar among strain ZLTH-58 and parent strains
Strains 309% Maltose 40% Maltose 509% Maltose
BL6l MATala + + + + + +
BL61-110-16 MATa wra leu ++ + + + +
BLS6 MATala PR o+ 4o
BL56-84-1 MATa wra leu PR o+ o+
T56-84-1-10 MATa lew FLO1 + + + + 4+ + + 4+ +
ZLTH-58 MATala lew FLO1 PR P o+
+ . Low fermentation ability + + . Common fermentation ability + + + .High fermentation ability.
2.2.4 ZLTH-58 ZLTH-58
Z1.TH-58 BL61-110-16 T56-84-1-10
ZLTH-58 T56-84-1-10 2

Biomass/(g-L

Strains

1 Z1L.TH-58

2 7Z1L.TH-58

Fig.1 Comparison of biomass among strain

ZLTH-58 and parent strains
1.BL61 2.BL61-110 3.BL61-110-16 4.BL56

5.BL56-84 6. BL56-84-1
8.ZLTH-58.

2.2.5 ZLTH-58

ZLTH-58

Fig.2  Comparision of flocculation ability
among strain ZLTH-58 and parent strains
1. T56-84-1-10 MATa lew FLO1
2.BL61-110-16 MATa ura leu
3. ZLTH-58 MATala lew FLO1 .

7.T56-84-1-10

Z1.TH-58
4
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4 ZLTH-58
Table 4 Comparison of fermentation ability in high-sugar dough among strain ZLTH-58 and parent strains
Strains T56-84-1-10 BL61-110-16 BL56 BL61 ZLTH-58
t/min 81 75 51 49 48
2.2.6 7ZL.TH-58 DNA 7Z1.TH-58 DNA
DNA DNA DNA 2
5 Z1L.TH-58
5 7Z1.TH-58 DNA
Table 5 Comparison of DNA content of each cell among strain ZLTH-58 and parental strains
Strains Number of cells DNA content in each cell/pug Ploidy
T56-84-1-10 2x 10" 2.2x107° n
BL61-110-16 2% 100 2.3%x107° n
BL56 2% 10° 4.1x107° 2n
BL61 2% 10° 4.9x107° 2n
ZLTH-58 2x 10 4.8x107° 2n
2.2.7 YCp50: : FLO1 Z1.TH-58
Z1.TH-58 ZLTH-58
YNB + Leu YEPD 10d
3 3
12
10d 60% 10
48 ~60h  E osf
YNB + Leu ZL.TH- ?§ 061
58 £ 4L —®—YEPD
2.3 ZLTH-58 ol i
ZLTH-58 D B R I T
t/d
3 ZL.TH-58
2.3.1 YEPD Fig.3 Stability of plasmid in strain ZLTH-58
24h Z1.TH-58
ZL.TH-58
Z1.TH-58
10%
10%
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43
2.3.2 10% NH, ,S0, NH,CI
ZL.TH-58
0.75% 0.75%
2.3.3 pH pH 7Z1.TH-58
100 4 pH 6.0~8.0
8of pH 7.0
2 ol /4\.\‘\‘ pH 7.0
\ ol 2.3.4
a L ZL.TH-58
T2 s 4 s 6 7 8 o
Initial pH
50mL 30mL/250mL
4 pH
ZLTH-58 2.3.5
R T
40h 40h
2.3.6
10% ZL.TH-58
100g 7.5¢g lg pH7.0 10% 30mL/250mL
28°C 200r/min 40h Z1.TH-58
1.35
3
DES BL61-110-16 MATa wra leu
BL56-84-1 MATa wra leu FLO1
YCpS0 FLO1 BL56-
84-1 MATa wra leu
T56-84-1-10 MATa lew FLO1
BL61-110-16 MATa wura leu T56-84-1-10 MATa lew FLO1
ZLTH-58 MATala leuw FLO1 Z1L.TH-

58
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Breeding of Excellent Baker’' s Yeast Strain with Good Flocculation

Liu Chunxiu He Xiuping Jiang Sixin Qu Na Zhang Borun”
Institute of Microbiology — Chinese Academy of Sciences  Betjing 100080 China

Abstract An excellent baker’ s yeast strain ZLTH-58 MATa/a leu- FLO1 with high biomass
high-sugar-tolerance and good flocculation was constructed by primary screening isolation of hap-
loid mutagenesis  cloning and expression of FLO1 gene and hybridization. The results showed that
strain ZLTH-58 had excellent properties of the parental strains BL56 and BL61. The biomass of
strain ZLLTH-58 was 1.21 times of the parental strain BL56 The ability of high-sugar-tolerance of
strain ZLTH-58 was higher than the parental strain BL61. The ability of flocculation of strain ZLTH-
58 was better than the parental strains BL.56 and BL61 . The factors that affected the biomass of strain
ZL.TH-58 were also detected. Biomass reached 83.06g/L under the optimal fermentation conditions
having a 1.35-fold improvement. Strain ZLTH-58 is also stable in genetics characters by analysis of
genetic stability and it has the potential for use in industrial processes.

Key words Baker' s yeast Hybridization Expression of FLOlgene Biomass High-sugar-toler-

ance
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