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1000 mL 250 mL 100 mL 115C 30 min
1.3
1.3.1 - CPB pH6.0 0.6 mol L
1.3.2 DWPG 0.6 mol L 10 mmol L MgSO, 50 mmol L
DTT
1.3.3 2% CPB 0.45pum
1.3.4 35% MW 6 000 0.01 mol L CaCl, 0.6 mol L
115C 30 min
1.4
1.4.1 A001 Y034 28C 200r min A001
8 h Y034 11 h 7mL 3000r min 5 min CPB
DWPG ImL 28C 20 min 4000r min 4 min 28C 2%
3mL 28C 100 r min 0.5~1h 90 %
3000 r min 8 min CPB
= A-C A 100% A C
20 20 min
1.4.2 10 10% 25% 40%
3000 r min 10 min
P10 P25 P40
1.4.3 28T 3d
= B-C A-C-100% A C B
1.4.4 10° mL 28T 45 min
CPS 45C 3d
1.4.5 TTC 28T
2h
1.4.6 PAGE a
lg SiO, 8 min 10000 r min 10 min 50pLL
PAGE CS—930
1.4.7 1213
1.4.8 14
GC—9A Gas Chromatogarph Shimadzu
1.4.9 1 15
YPD 30C 2d 1 mL 4 h
YPD 8 30C 45T
2 YPD
45T 3 45T
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2.1
A001T Y034
1
1
Table 1 Effects of pretreatment on the formation and regeneration rate of protoplast
Strain
Treatment A001 Y034
90.7¢ 13.0 86.7° 14.6"
Non-pretreatment
98.3 12.7 97.8 13.5
Indireotive pretreatment
12.5 1.6 3.4 2.3
Directive pretreatment
2% 28T 2h
Non-pretreatment Cells were treated in 2% snailase solution 28C2 h without any pretreatment.
28C 20 min 2% 28C 2h
Indirective pretreatment Prior to add 2% snailase solution cells were pretreated in DWPG 28C for 20 min.
2% 28C 2 h
Directive pretreatment DWPG+ 2% snailase solution 28C 2 h.
a b
a The protoplasts formation rate b The protoplasts regeneration rate.
2% A001 90.7% Y034  86.7%
Y034 A001
Y034
Y034 A001
DTT
DTT DTT
1
2.2
Y034 P25
P10 P40 2 P10
P25 P40
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2
Table 2 Purification of high regenerative activity of protoplast
x 108 mL x 108 mL %
Sedimentation bands Number of protoplast Number of regenerative protoplast Regenerative activity
P10 0.12 0.01 8.33
P25 3.52 1.13 32.1
P40 0.002 2.50
2.3
2.3.1 TTC 45C
Y034 45C TTC
TTC
15
746 2 AY023  AY680
2.3.2
V=43ra2 b2°? 3 AY680
AY680
0.98 AY017  0.66
Table 3 Comparison of the cell volume between parent strains and fusants
a pm b pm b a V pm?
Strain Mean major axis Mean minor axis Mean axis rate Mean volume
A001 6.71 6.34 0.944 141.12
Y034 5.00 3.90 0.780 39.79
AY017 6.59 4.39 0.666 46.45
AY023 6.10 5.37 0.880 92.04
AY624 5.49 4.27 0.777 52.37
AY680 6.71 6.58 0.980 151.95
2.3.3 AY023 PAGE
1 AY023
2.3.4
4
A001 Y034

AY680 AY023

2.4
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AY023  AY680 5
1 2 3
Fig.1 Scan curves of alcohol dehydrogenase isozyme patterns of parent strains and fusant
1 A0O0O1 2 AY023 3 Y034
4
Table 4 The carbohydrate assimilation of parent strains and fusants
Strain
Carbohydrate A001 " Y034 AY023 AY624 AY680
Glucose + + + + +
Raffinose + + + + +
Maltose + X + +
Melibiose + - + + +
Galactose + + + + +
Lactose N + + + +
Sucrose + + + + +
Starch -
* 30T 45C
* Temperature of assimilation is at 30C  for other strains at 45C
5
Table 5 Genetic stability of fusants
t C TTC
Medium Growth temperature TTC test
Strain YPD + Mal 30 45
Assimilation media
A001 + + + +
Y034 + - + + -
AY023 + + + + +
AY680 + + +
TTC
A001 45C Y034 Mal
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A001
YDP
45C
6
6
Table 6  Stability of fusants for ethanol fermentation
% %

Strain Times of generation Ethanol production Glucose utilization
AY023 1 7.32 95.48

5 7.30 95.22

10 7.28 94.96

15 7.33 95.61
AY680 1 7.26 94.70

5 7.22 94.17

10 7.30 95.22

15 7.28 94.96

2.5
Y034 AY023 AY680 12 h
72 h
Y034 4.30% AY023 AY680 7.40% 7.28%
A001 2

Z.B% Ethanol /%

2 Y034

Fig.2 Comparison between the fermentative speed and ethanol production among parent strain and fusants.

® Y034 @ AY630. () AY023 ) .
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CONSTRUCTION OF THERMOTOLERANT ETHANOL-PRODUCING
YEAST BY PROTOPLAST FUSION

Wen Tieqiao Zhao Xuehui
Department of Food and Technology Huazhong Agricultural University Wuhan 430070

Abstract Protoplast fusion between Saccharomyces cerevisiae A001 and Kluyveromyces Y034 has
been studied. A001 is a high alcohol yield yeast and can ferment maltose into ethanol but can not
grow at 45°C . However Y034 can grow above 45C but has a lower alcohol yield and can not fer-
ment maltose. We obtained the fusants which were tested in several aspects such as cell morphology
physiological and biochemical feature isozyme patterns analysis alcohol fermentation at high tem-
perature 45'C  and so on. The fusant AY023 with the final ethanol concentration of 7. 4% has
been selected which is thermotolerant yeast with the highest alcohol yield at 45°C until now.

Key words  Saccharomyces cerevisiae  Kluyveromyces Protoplast fusion High temperature fer-

mentation
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