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Saccharomyces cerevisae ~ YJR149W no . 749649 28.3%
ypB 193875 2.2%* Neu-
rospora crassa 2- N
naoA
naoA naoA
1
1.1
1.1.1 E.coli JM109  BL21 DE3
pET23b Novagen pNA101 pET23h
naoA BL21 DE3 LB 5
1.2.2 1- 2- Fluka
0.2mol/L.  H;PO, NaOH pH 7.0 1- 3.5mg 1-
0.2mol/L H;PO, pH7.0 ImL ~ Smmol/L CuS0,
0.33% 3.3g 750ml.  H,0 250mL
0.05%a- 0.5¢g a- 250mL 1 000mL
0.33% 0.05%a- 1:1
0.01mol/L. H;PO, pH7.0 BSA 0.2
0.4 0.6 0.8 1.0mg/mL 0.175g CuSO,; 5H,0 SmL
30mL 20mL NaOH 1 ~2h
100mL 1mol/L SDS-PAGE 5

Amyloglucosidase pl 3.6 B-lactoglobulin A pl 5.1 Myoglobin pl 6.8/7.2 Trypsinogen
pl 9.3 Sephadex G 75 DEAE Sepharose Fast Flow  DEAE 52 Amersham Pharmacia Company

1.1.3 Bio-Rad Model 3000Xi Computer Controlled Electrophoresis Power Supply Bio-Rad
Model 111 Mini IEF Cell Beckman DU640 Spectrophotometer.
1.2
1.2.1 6 3mL
2mL 540nm 30min
1.2.2 1mol/L 0.5
1.0 3.0 5.0 10.0 20.0 30.0 40.0 50.0  60.0pmol/L 100pLL
700pL 200pL 540nm

1.2.3 NaoA 7
0.5mL 0.2mol/L 0.4mL.  0.4mol/L 0.1mL
37°C Smin 0.2mL CuSO, 0.1mL 0.33%

0.1mL 0.05% o- 15 Tmin

min 540nm on
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1pmol 1
1.2.4 100pg/mL LB
pNA101  BL21 DE3 37°C 220r/min 1/100
100p.g/mL LB 37°C 220r/min 2.5~3h 40pL IPTG
20mg/mL 3h
1.2.5 0.01mol/L
pHS8.0 100W 30min 10 000r/min 30min
G775 0.0Imol/L pH8.0
0.0Imol/L pH8.0 DEAE
Cellulose 52 0.0Imol/L pHS. 0 0.2mol/L.
0.0Imol/L pH8.0 0.2 ~0.4mol/L
SDS-PAGE
DEAE Sepharose Fast Flow
1.2.6 1 LINIT

=100V SmA 1W CONST = CUR 5mA 0 00/0 15 2 LINIT = 200V 5mA 1W CONST =
CUR 5mA 0 00/0 15 3 LINIT =400V 5mA 1W CONST = CUR 5mA 0 00/2 00

0.5h 0.5h 3h
1.2.7 pH 4pmol 10pL 0.1pg
pH4.0 5.0 6.0 7.0 8.0 9.0 10.0  0.4mol/L
600p.L 37°C Smin Smmol/L. CuSO, 200uL
200pL 15min 0Dy pH
1.2.8 1.2.7
pH Smin 0Dy,
60°C  70C 10min
6d
1.2.9 2
1.2.10 NaoA NaoA 0.3pg pH7.0
0. 1mol/L 1- 600pL 1651/min 37C
Smin 8
K, Vi
2
2.1 NaoA
1
| NaoA

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



590 42

2.2 pl
pl 2
y =0.5859x — 1.3998 R* 0.9951 X
pl y cm NaoA 1.65cm
5.21
4 5 6 D
—94
—67

W —43

- — 30

1 SDS-PAGE
Fig.1 SDS-PAGE analysis of the protein on the Sepharose Fast Flow chromatography
1. Total protein from BL21 DE3 /pET23b strain 2 ~ 3.Total protein from strain BL21 DE3 /pNA10l 4 ~ 5. Purified NaoA after
DEAE Sepharose Fast Flow chromatograph 6. Protein Marker.
1 NaoA

Table 1 Purification of the nitroalkane-oxidizing enzyme NaoA

Total Total Specific Recovery Recovery
Purification
Purification step protein activity activity of protein of activity .
ol
/mg /U / U/mg /% 1%
Crude extract 167.9 727.6 4.33 100 100 1
DEAE cellulose 52 1.8 128.2 71.2 1.07 17.6 16.5
DEAE Sepharose Fast Flow 1.2 102.1 85.1 0.72 14.0 19.6
45T 120 1
[ 4
or 100 |
3st 2
2 80t
5 30t E
g ast 2 60f
s s
g 201 2 awf
sl
g 20 .
1.0
| 0 . . . ) . . . )
03 304 5 6 7 8 9 10 1
0.0 1 I 1 pH
32 52 72 92
ol 3 pH NaoA
Fig.3  Effect of pH on NaoA activity
2 cm

1. 1-nitropropane 2.2-nitropropane 3. Nitroethane .

Fig.2  The curve of relationship between the migration

distance em  of protein and its pl o
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1- 2- pH
NaoA pH
1- pH7.0 2- pHS.0
3 pH4.0 1 2-
16.1% 9.8% 24.1% pH 10 53.1%
13.7% 24.1%
2.4 NaoA
NaoA
48°C ~ 56°C 4 30°C ~ 50C
60°C 1-
48°C ~56°C 2- 52°C
48°C  56°C 56°C 37°C 1-
2- 51.4% 56.0% 49.7% 64°C
59.9% 42.3% 69.2%
60°C 10min 120
48.7% 70°C Smin
6d %
43.3% E
2.5 £
o) &
EDTA
NADH 4 NaoA
Lamol/L L 2 2 e 5 Nt
1.06% ’ Toshiko Kido
Fusartum oxysporum NADH
100% "
2 2.6 NaoA
Table 2 Effect of inhibitory agents on NaoA activity 1-
Reagent Relative activity/ %
Control 100 =
B-Mercaptoethanol 1mmol/L 2.2 179.33x + 5. 0238 R’ = 0. 9989
Reduced glutathione 1mmol/L 41.1 5 X 1-
Cystine Tmmol/L. 59.4 S y
- g
NADH Tmmol/L 1.06 er-Burk I-
J R ———TCRLL. | ST
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K, 35.7mmol/L V. 0.199pmol/ pg: min
160
3

140

120

100 BL21 DE3
2 80

0 pH 7-~8

40

48°C ~56°C Fusarium oxysporum
20
40°C
0 : ' ' ' ' 10 o
-0.028 0.172 0.372 0.572 0.772 0972 60°C
178 37°C
5 1-
NaoA 2-
Fig.5 Double reciprocal curve of velocity and 1-ni-
tropropane concentration NADH NADH
1mmol/L NaoA 0 2-
Fusarium oxysporum NaoA  1- 2-
2.
NaoA 2- "
NaoA
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Purification and Properties of Nitroalkane-oxidizing Enzyme
of Streptomyces ansochromogenes *

Zhang Jihui Ma Wenbo Tan Huarong
Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract The nitroalkane-oxidizing enzyme gene naoA of Streptomyces ansochromogenes 7100 was
expressed in E. coli and the product NaoA was purified from the strain of BL.21 DE3 /pNA101
pET23b:  naoA .The enzyme was identified to be homogeneity on SDS-PAGE after purification by
chromatography . The results showed that the enzyme functioned optimally at pH 7 ~ 8 and 48°C ~
56°C when using 1-nitropropane 2-nitropropane and nitroethane as substrates. The enzyme activity
remained 43.3% after stored for 6 d at room temperature and it is sensitive to high temperature over
60°C . The activity is partially inhibited by thiol-compounds such as 3-mercaptoethanol and reduced
glutathione and almost completely lost by 1mmol/L. NADH whereas 1mmol/L; EDTA indicated slight-
ly inhibitory effect. The K, coefficient of enzyme for 1-nitropropane is 35. 7mmol/L. and V. is
0.199 pmol/ pg.min .
Key words Streptomyces ansochromogenes 7100  Nitroalkane-oxidizing enzyme Purification

Properties
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