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Abstract The argE gene from Escherichia coli coding for N-acety-L-ornithine deacetylase NAOQOase

BI21

the key enzyme involved

in the L-arginine biosynthesis had been cloned in pET22b and transformed into BI21 DE3 . With 32.5% expression level in

the optimal fermentation medium at 37°C most NAOase was expressed as inclusion bodies. The soluble and active proportion

could be slightly increased when expressed at low temperature. The specific activity of soluble NAOase purified by Ni-NTA resin

chromatography was 1193.2u/mg. The species and proportions of whole cell proteins varied with induction conditions. The

inclusion bodies expressed at 37°C was more pure than 22°C after gradient wash with urea. Inclusion bodies could be partly

refolding and reactivated by dilution and dialysis. Low protein concentration and suitable rate of oxidant/reducing agents were

important to renaturation. In the optimal conditions 17.78% of Urea-denatured NAOase could be refolding and reactivated by

dilution. The purified fusion protein was obtained after wash solubilization and Ni-NTA resin affinity chromatography purification

of inclusion bodies.
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NAOQase argk 1.4 NAOase
NAOQase e 22°C NH, ,S0,
Ni-NTA FF
3h A 0.05mol/L
N- pH7.4 0.5mol/L. NaCl 20mmol/L
L- B 250mmol/L
L. 156 A A A
Aminoacylase B 1.0mL/min
EC3.5.1.14 AKTA FPLC
NAOase 1.5
b 37°C
o7 10.0% SDS-PAGE
25
argh > 8.0mol/LL 1.0mmol/L DTT
A B
8. 0mol/L,
pET22b 1.6
NAOQase BI21 DE3 - 1.6.1
pET22b-argk NAOase 10min
NAOase 4h
4°C
1 1.6.2 0.5mg/mL
4°C 6.0mol/L
1.1 12h
BL21 DE3 -pET22b-argk 4mol/L. 2mol/L. 1.0mol/L Omol/L
argk N-
pET22b-argk C 1.7
6 X his 1.7.1 DU-650
OD o
1.2 1.7.2
LB 50mg/L.
10.0% SDS-PAGE ’
g/L 16.0 10.0 Bio-Rad Bandscan
5.0 NH, ,S0, 8.0 NaCl5.0 50mg NAOase
Na, HPO; 2H,0 3.2 KH,PO,1.6
pH 7.0 1.7.3 Bradford
1.3 NAOase
pET22b-argE 1.7.4 ’
37C 2.5h OD gy,
0.5 0.5%
1.0mg/mL
200W S5s 5s 20min
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1pmol  L-Met 3 43kD
ml NAOQase 42350D
L-Met  pmol NAOQase
mg L-Met 37C
pmol NAOase
2 1 NAOQase
Table 1 Parameters of recombinant NAQOase
2.1 N- expressing in different mediums
Culture type ODgy NAQase activity/ u/ml.  Expression level/ %
NAOase LB LB culure  3.59 3.49 21.0
1 LB 1.0mmol/L Fermentation culture 5.91 4.52 32.5
IPTG 0.5% 1
0D¢,0.4 ~ 0.6 37°C 180r/min
LB
30%
KD 4.52u/mL NAOQase
1'16.0
H5.2
43.0
350
25.0 2 NAOQase
0.005%
15 7.8% 4C 44h
L4 10.8% 89.48u/ml. 22°C
1 NAOase 282.91u/mL 37°C 4
Fig.1 Expression and cellular location of recombinant NAQOase
1 without induction 2 3 total cell protein of fermentation and LB
medium 47 medium periplasmic  soluble and insoluble cytoplasmic
fractions of fermentation medium 8 protein marker. NAOQOase
3 04 5 6 T HE 9 3
2.2 NAOQase
0.5% 22°C
50% ~
60 % 50mmol/L. pH7.4
0.22pm 4°C  3h
60min B 0%
_ - 38 100% NAOase B
2 SDS-PAGE 25 ~50% 3A
Fig.2  SDS-PAGE analysis of recombinant NAOase inducing 12% 1 ~25% 2 ~40% 3 -
at different temperatures
Supernatant and pellet of 121 DE3 -pET22b-argE induced at 1 37°C 50% 4 ~70% B
lanes 1 2 2 30%C lanes 3 4 3 22°C lanes 6 7 4 4C 3B 50%B SDS-PAGE
inducing for 44h Lane8 9  lane 5 protein marker. NAOase 3C
1 1 2 1193 .2u/mg
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maALl mAL kly 12
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0.0 2000 2.0 62—
o0 - 23,0
2000
800 = 254 w5 (-
HWOO=", A |70 = . 18.4— . 30—
100 30 500 - 2040 60 B0 14.4— (_
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3 NAOQase SDS-PAGE 184 —

Fig.3  purification and SDS-PAGE analysis of recombinant NAO

FREEE
A linear elution B gradient elution C SDS-PAGE analysis of column 4.
5
2.3 ' . .
Fig.5 Effect of different washing agents on
the washing of inclusion bodies
Supernatant and washed pellet with 1 4mol/L urea lanes 1 3 2
1mol/L ~ 2mol/L. ~ 4mol/L 0.1% SKL lanes 7 6 3 1.0% CTAB lanes 8 10 respectively
1.0mol/L, NaCl 0.5% Trion X-100 lanes 2 5 9 inclusion body before washing.
22°C 30°C  37C 10% SDS-
4mol/L
PAGE
0.1% SKL
kD
1162 — 1.0% CTAB
662 —
37°C
= S 8.0mol/L 1.0mmol/L DTT
35.0—
2.5
25.0—
2.5.1
18.4—
11.4— C02 + an + DTF
4
Fig.4 Wash of the inclusion body A induced at 22°C
B induced at 37°C 0.05mol/L. Tris pH7.9
A soluble expression NAQase lane 1  inclusion body lane 2 NAOase
supernatant and washed pellet with 1 2mol/L, urea lanes 3 4 2
4mol/LL urea lanes 5 6  lane 7 protein marker B supernatant and 3
washed pellet with 1 1mol/L urea lane2 7 2 2mol/L urea lanes
36 3 4mol/L urea lanes4 5 lane 1 protein marker.
30°C 37C
4
4mol/L. 37C
B 4 22°C A
5 DTT DTT
2.4

4mol/L,
0.5% Trion X-100 0.1%
SKL 0.5% Trion X-100
37C
TCA

1.0mol/L NaCl

SDS-PAGE

2.5.2 GSH/GSSG
1.0% CTAB 8

Cys
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0.2mmol/L. GSH/
GSSG 1:1 2:15:1 10:1
5:1 211.90u/mg
0.008mg/mL 17.78 %
2
Table 2 Effect of refolding buffer and protein concentration on dilution refolding
Refolding buff Protein concentration Total Refolding NAO Specific Recovery
cloiding buter / mg/mL activity/u activity/ u/mL activity/ u/mg activity/ %
0.014 213.06 2.12 153.83 12.89
0.05mol/L NaCl  5.0% glycocel 0.028 247.45 2.45 89.33 7.49
0.056 318.24 3.12 56.82 4.76
0.014 137.69 1.37 98.35 8.24
0.04mmol/L CoCl, + 0.031mmol/L ZnSO, 0.028 289.87 2.87 103.53 8.67
0.056 349.86 3.43 62.48 5.23
0.014 219.09 2.18 156.49 13.12
2.0mmol/L DTT 0.028 258.56 2.56 92.34 7.74
0.056 420.24 4.12 75.04 6.29
0.12mmol/L. N-acetylmetorthine + 0.014 201.0 2.0 143.58 12.04
0.04mmol/L CoCl, + 0.031mmol/L 0.028 234.32 2.32 83.69 7.02
ZnS04 +2.0mmol/L. DTT 0.056 259.08 2.54 46.26 3.88
2.6
5.0mL 0.5mg/mL 4mol/L Imol/L
100mL 4°C 4mol/L
12h 1 6mol/L.
4mol/L, 2mol/L. 1Tmol/L.  Omol/L 2mol/L,
3 2mol/L
Table 3 Effects of refolding buffers on dialysis refolding with 2.0mol/L urea
. Protein Concentration/ mg/mL NAO activity Specific activity Recovery
Refolding buffer ..
Before dialysis After dialysis / u/mL / u/mg activity/ %
0. 12mmol/L. N-acetyllornithine 0.5 0.36 5.2 14.53 1.21
0.03mmol/L ZnSO, 0.5 0.42 7.1 17.36 1.46
0.06mmol/L. ZnSO, 0.5 0.39 1.9 4.84 0.41
2mmol/L. DTT 0.5 0.49 11.3 22.7 1.90
2mmol/L DTT + 0.03mmol/L ZnSO, 0.5 0.49 7.4 14.86 1.25
3 2 @50.0% 3 DI00%
1.9% 6 Ni-NTA
DTT SDS-PAGE 2 3
mmol/L. 0 0.5 1.0 2.0 3.0 DTT T 2
1114
kD
GSSG 0 LI6d — =
0.2mmol/L.  GSH/GSSG 0 350 62 —
1:1 5:1 5:1 10:1 300 Ve
50— "
250}
51 § 250 — .
3.27% =08 , L 134 —
W s00 800 14— .
2.7 NAOase “olume mL B
37°C 6 Ni-NTA A
SDS-PAGE B
8.0mol/LL 1.0mmol/L. DTT ! . . . . .
) Fig.6 Purification of inclusion bodies by Ni-NTA
Ni-NTA FF 3h resin chromatography and SDS-PAGE analysis
B M protein marker P pass-through 1 2 3 column 1 2 3 of Fig.6

A .
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SDS-PAGE NAOQase 10
1 N-

2004 Qiang Xue
NAOQase
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