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Fig.1  Uptake rate of oxygen in continuously feeding Fig.2  Uptake rate of oxygen in continuously feeding
culture of S. aureofaciens in high dissoved oxygen con- culture of S. aureofaciens in low dissoved oxygen con-
centrations centrations
OS. aureofaciens [1S . aureofaciens vhb . OS. aureofaciens [ 1S . aureofaciens vhb .
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Fig.3  Comparison of mycelium growth in fermentation of Fig. 4  Utilization rate of starch and production rate of
S . aureofaciens CTC in high dissolved oxygen concentrations
Mycelium concentrations 4 S. aureofaciens W S. aureofa- Absorption rate of starch & S . Aureofaciens [1S . aureofa-
ciens Viscidity &S aureofaciens []S . aureofaciens vhb . ciens vhb Production rate &S Aureofaciens WS . aureo-
Sfaciens vhb .
1
Table 1~ Product concentration of S. aueofaciens
fermentation process
23h
Strains Chlortetracycline/ u/mL Tetracycline/ u/mL
S . aueofaciens 22896 1896
S . aueofaciens vhb 22905 2115

22905u/mL 2289u/mL 1

2.3

15%

VHb

Viscidity/s

2.3.1 5

Mycelium concentrations/%

VHb

Fig.5 Comparison of mycelium growth in fermentation
5% ~ 10% . . . .
in lower dissolved oxygen concentrations Mycelium
5 concentrations 4 S. aureofaciens W S. aureofaciens

. vhb Vis.cidi% AS. aureofaciens [1S. aureofaciens
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Fig.6  Mycelium of S. aureofsciens vhb in lower Fig.7 Mycelium of S. aureofsciens in lower dissoved
dissolved oxygen concentrations 41h oxygen concentration 41h
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Fig.8  Utilization rate of starch and production rate of
CTC in lower dissolved oxygen concentrations
Absorption rate of starch 2 S . Aureofaciens [[1S . aure-
ofaciens vhb Production rate A S. Aureofacien W S. 21060u/mL 18905u/mL
aureofaciens vhb . 11.4% 2
2
Table 2 Product concentrations of S. aueofaciens fermentation process in different DO concentrations
Strai Chlortetracycline/ u/mL Tetracycline/ u/mL
rains
High DO Low DO High DO Low DO
S . aueofaciens 22896 18905 1896 1890
S . aueofaciens vhb 22905 21060 2115 2067
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3
VHb
2
8% 17.4%
VHb
Minas *
vhb Sacchroplyspora erythraea
Minas VHb
VHb
15%
3~5 VHb
5%
11.4%
VHb
30% ~ 50% VHb

1 1992.

2 1996 12 2 177 ~ 182.

3 1999 39 5 478 ~482.

4 Minas W Briinker P Kallio P T. et al . Biotechnol Prog 1998 14 561 ~ 566.

5 42 3 305.

6 1990.458 ~ 460 506 ~

507.
7 1990.

1998 29 6 253 ~257.
9 Liefke E Kaiser D Onken U. Appl Microbio Biotechnol 1990 32 674 ~ 679.
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Study on Effeet of Vitreoscilla Hemoglobin Gene Expression on Growth
and Metabolism of Streptomyces aureofaciens

Meng Chun' > Ye Qin® Qiu Li' Shi Xian’ ai' Su Wenjin® Guo Yanghao' "
! Department of Biotechnology and Food Science Fuzhou University Fuzhou 350002 China
2 State Key Laboratory of Bioreactor ECUST Shanghai 200237 China
3 College of Life Science Xiamen University Xiamen 361005 China

Abstract Viireoscilla hemoglobin Gene was expressed in S . aureofaciens through promoter of tetra-
cycline resistance gene. Characteristics of S. aureofaciens growth and metabolism were studied in
Im’ fermenter. In high dissolved oxygen concentrations expression of hemoglobin gene had little ef-
fect on growth and metabolism of S . aureofaciens and there were no obvious differences between en-
gineering strain and control. The chlortetracycline of engineering strain was 22905 u/mL and of con-
trol was 22896u/mL respectively. Under conditions of low dissolved oxygen expression of hemoglobin
enhanced growth maintenance of energetic mycelium configuration and chlortetracycline yield of S .
aureofaciens the mycelium concentrations of engineering strain were more about 5% ~ 10% and
yield was more 11.4% than control.

Key words Vitreoscilla hemoglobin Gene  Streptomyces aureofaciens Dissolved oxygen concentra-

tion Chlortetracycline
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