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Table 1  Fermentation patterns of the two strains 23.4%
Strain ATP
Parameters Parent Mutant 15 H*
strain  strain NO7
F,-ATPase U/mg protein 19.8 6.93 ATP ATP !
The content of intracellular ATP  mg/g DCW 6.65 5.04 Fi-ATPase 65% 1
Fermentation time h 52 40 ATP
Total consumed glucose g/L. 2.2 95.6 PFK PK
Average specific glucose consumption rate ¢, h~'  0.62 1.68 ATP ATP
Average specific pyruvate production rate h™'  0.115 0.212 2 ATP
Rate of glucose consumed g/I/h 1.773 2.39 ATP
Pyruvate production on cell g/g 5.94 8.51 A A
Prvuvate productivity g /L/h 0.871 1.245 NADH P
2
3- GADPH
2

Table 2 Comparison of activities of glycolytic enzyme and electronic transfer chain in parent strain and mutant strain®

Strain HK PFK PK GAPDH Complex | Complex | + Il Complex [l + [ll
Parent strain 1.0 1.35 0.45 2.43 4.36 36.54 35.36
Strain NO7 1.03 2.21 0.58 2.78 4.82 40.13 39.73

Abbreviations HK hexokinase PFK phosphofructokinase PK pyruvate kinase GAPDH glyceraldehydes-3-phospate dehydrogenase. a  All activity of enzymes

were expressed as U/mg protein.
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Corynebacterium glutamicum abolishes glutamic acid production with

enhancement of glucose consumption rate. Appl Microbiol

Torulopsis glabrata neomycin-resistant mutant abolishes pyruvate production
with enhancement of glucose consumption rate

LIU Li-ming" LI Hua-zhong' LI Yin'> CHEN Jian'"
! The Key Laboratory of Industrial Biotechnology ~Ministry of Education ~ Southern Yangtze University ~Wuxi 214036  China
2 The State Key Laboratory of Bioreactor Engineering East China University of Science & Technology ~Shanghai 200237 ~ China

Abstract To further increase the rate of glucose consumption by multi-vitamin auxotrophic yeast Torulopsis glabrata . A
neomycin-resistant mutant NO7 with the activity of F,-ATPase decreased roughly 35% but glucose consumed per cell
was increased 38% than that of parent strain was breed based on analysis of energy metabolic pathway. The typical
inhibitors of F, F,-ATPase DCCD NaN3 and neomycin depressed the F,-ATPase activity of parental strain but no effect
on that of mutant strain. Strain NO7 was cultured in a pyruvate fermentation medium containing 100g/L of glucose using
flask. Tt was found that the rate of glucose consumption and pyruvate production were higher by 34% and 42.9% in the
mutant than in the parent respectively. However the rate and yield of growth about 24% of the mutant was lower
than that of the parent. The content of intracellular ATP of the mutant also decreased 23.7% than that of the parent.
The activities of key enzymes in glycolytic pathway and electron transfer chain of the mutant and the parent were
compared with the parent strain CCTCC M202019.The activities of key
enzymes phosphofructokinase pyruvate kinase glyceraldyde-3-phosphate dehydrogenase of the mutant NO7 increased
63.7% 28.8% and 14.4%

increased roughly 10% .

determined. Enzymatic analysis revealed that
all the key enzymes of electron transfer chain in the mutant NO7 also

respectively

Key words Torulopsis glabrata Pyruvate production Glycolytic pathway F,-ATPase Neomycin-resistant
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