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a CO diffrence spectrum of VHb expressed in Streptomyces aureofaciens
b Western blotting analysis of crude cell extracts of S. aureofaciens

1. E. coli JM109 vhb 2.S. aureofaciens plJ699-pUC19-vh 3.S. aureofaciens plJ702-vhb 4.S. aureofaciens vhb-free .
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Table 1 ~ Comparison of fermentation characteristics between engineering strain and control strain
CTC yield/ w/mL CTC yield/ w/mL
No. Classification No. Classification
a b a b
Control 5100 2640 26 3200 2730 2
1 5080 3920 3 27 5200 3850 3
2 5210 2800 1 28 3200 2650 2
3 4920 2530 1 29 4500 2650 1
4 2800 2650 2 30 3120 2930 2
5 5260 4020 3 31 5320 4010 3
6 3120 2890 2 32 5000 2500 1
7 4980 2400 1 33 5200 3600 3
8 2980 2700 2 34 5300 3420 3
9 3210 2820 2 35 4200 3100 3
10 5100 3820 3 36 2300 1600 1
11 5230 4260 3 37 3200 1300 1
12 3900 3100 2 38 5250 3820 3
13 4500 2500 1 39 5230 2650 1
14 5300 3650 3 40 5120 3500 3
15 4100 3100 2 41 5060 4020 3
16 5310 2830 1 4?2 4800 2600 1
17 4500 3200 3 43 2900 1960 1
18 3500 2730 2 44 3800 2780 2
19 5000 2610 1 45 4980 3500 3
20 5400 3820 3 46 5240 3760 3
21 3900 2630 1 47 3120 2700 2
22 5100 3500 3 48 5620 4050 3
23 4990 3460 3 49 3250 2010 1
24 2600 2300 2 50 5320 2600 1
25 5300 2620 1

a 30mL content in 250mL shake flasks b 60mL content in 250mL shake flasks.

250mL 30ml.  60mL VHb
30mL
5200u/mL 5220u/mL
vhb

CO vhb
© PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn



3 309

Hindlll

Bam HI pBR322-vhb
5.5kb

HindHl

Bglll

Bam H1 {111, Sal 1
4.36kb fragment 1.0kb fragment

Klenow

plJ702

5.65kb
T4 DNA Ligase

Bglli
Ptet vhb
Sal 1 pBR-pli-vhb’
pBR322-vhd’ P 12kb
6.4kb Klenow T4 DNA Ligase
3 Ptet
Fig.3  Construction of shuttle plasmid with Pzet
2.4 VHb 0.2
= [
4 0.1
vhb
00 1 1 L
vhb 400 410 420 430 440
Wavelength/ nm
4 Ptet
VHb CO
Fig.4 CO difference spectrum of VHb expressed by
vhb Piet in Streptomyces aureofaciens
vhb vhb
VHb
2
Table 2 Effect of intermission of shaker rotation on biosynthesis of product 45h
. CTC production rate/ u/ml: h
Strains
Control No shaking intermittently .
Strain control 97.6 68.2 1h Smin
Engineering stain with Pvhb 96.8 76.5
Engineering stain with Pret 98.0 83.3
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Cloning and Expression of Vitreoscilia Hemoglobin in
Streptomyces aureofaciens
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Abstract Vitreoscilla hemoglobin Gene was cloned in Streptomyces aureofaciens through E . coli-
Streptomyces shuttle plasmids constructed by both plJ699-pUC19 wvhd  and plJ702-pBR322 vhb
Under low dissolved oxygen conditions expression of hemoglobin enhanced CTC yield of engineering
strain more about 40% ~ 60% that that of control by improving oxygen transmission in cells. Hemo-
globin expression by Promoter of tetracycline resistance gene was more effective for oxygen transmis-
sion than that by its native promoter regulated by dissolved oxygen concentrations in environments of
locally low concentrations of dissolved oxygen .

Key words Viireoscilla hemoglobin Gene  Streptomyces aureofaciens Promoter of tetracycline re-

sistance gene Native promoter
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