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Abstract  Overexpression of recombinant Human Cu Zn-Superoxide Dismutase thCu Zn-SOD in E. coli results in the form of
insoluble inclusion body. Purity of thSOD inclusion body was over 80% by isolation and purification. After preliminary
renaturation by conventional dilution or dialysis enzyme preparations was respectively purified by using Copper Metals-Chelating
Affinity Chromatography =~ Copper-MCAC . RhSOD specific activity purified by MCAC from the sample renatured partly by
dialysis was 2.2 times as much as that by dialysis and protein recovery was 64% . RhSOD specific activity purified by MCAC

from the sample renatured partly by dilution was 5.3 times as much as that by dilution and protein recovery was 25% . The two
thSOD preparations purified by MCAC had specific activities about 5000u/mg and activity recoveries were all over 130% of the
enzyme activities in the samples renatured partly by dilution or dialysis. The above-mentioned results indicated that Copper-
MCAC resulted in a purification and further renaturation of target protein. SDS-PAGE showed that the target protein thSOD

19kD  was purified homogeneously and NBT activity identification proved that the purified and renatured thSOD had very strong
SOD activity. In conclusion Copper Metals-Chelaing Affinity Chromatography appears to be a simple rapid and efficient
procedure for purifying and further renaturing thCu Zn-SOD by dilution or dialysis. The method provided a new idea for purifying

and renaturing recombinant proteins expressed in the form of inclusion body in E. coli .

Key words Metal-Chelating Affinity Chromatography MCAC  renaturation thCu Zn-SOD inclusion body
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1 0.02
mol/L Tris-HCl pH7.5 0.15mol/L. NaCl ~ Cu’™* Zn’"
4 2mol/L. Cu** Zn’*
60ymol/L 4C 4h 6d
5% ~20%
2
pH7.5 0.02mol/L Tris-HCl 0.15mol/L NaCl
LC 60pmol/L Cu’* 60pmol/L. Zn** 4C
1mol/LL
HIC IEC 0. Imol/L
SEC AFC '? LC 1.2.3 thSOD 8
11 0.5% CuS0,
MCAC  AFC 3/4 1/4 Cu’*
Cu2+ Cu2+
2 SOD pH7.5 0.02mol/L Tris-HCl 0.15mol/L. NaCl 0. 1mol/L
0.38mg/mL 340u/mL
1.3mg/mL 3098u/mL
pHS5.0 0.02mol/L
> 0.75mol/L. NH, Cl
SOD 1.2.4 thSOD NBT 12
1.2.5 thSOD SDS-PAGE thSOD
SOD
MCAC SOD SOD 13
SOD 69 17
thCu Zn-SOD
thSOD 2
80%  rthSOD 2.1
thSOD thSOD SDS-
thSOD  PAGE 1 thSOD 19kD
14 Cu Zn-SOD rthSOD
100% 30%
2 80%
1 4
2.2 rhSOD
1.1 8mol/L
pTK-rhSOD 1
Cu’* 1d Imol/L rhSOD
NBT  BBI 3620u/mL 0. Imol/L
3830u/mL
1.2 1 9 10
1.2.1 Imol/. rhSOD
SDS- -20C
PAGE 2mol/L 4h thSOD 150u/mlL
1.2.2 rhsSOD 6d 340u/mL 1360
10 u/mL
pH7.5 0.02mol/L Tris-HCl 8mol/L 0. lmol/L - rhSOD
0.15mol/L NaCl 4%C Cu’* Zn’*
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1 rhSOD
Table 1 Renaturation of rhSOD inclusion body by dialysis and dilution
Renaturation Protem' T(?tafl Ewe SpEB'CI'ﬁC Urea ' N
thod concentration activity activity activity concentration Precipitate
me / mg/mL Ju / u/mL / u/mg / mol/L
the first - - 3620 - 1.0 Not
By dialysis{ the second - - 3830 - 0.1 Yes
freeze then thaw 1.3 34078 3098 2383 0.1 Not
By dilution 0.38 14960 340 895 2.0 Not
1 2 3 4 5 6 7 kD 8 910.11 12 13 14 hor 4.0 n 13.0
. ; {2
151 3.0 ™
! £
42.0 g
~ X
3
E
= 2
S 10t +2.0 =
<
g
I 1thSOD  SDS-PAGE ™ )
Fig. 1 SDS-PAGE analysis of thSOD™ osh 0 =
1 before induction 2 after induction 3 the suspension of induced A i
bacteria was sonicated cleard by centrifugation 4 purified insoluble 105
thSOD inclusion body 5 8 highly purified thSOD by MCAC by U
dilution 6 13 14 highly purified thSOD by MCAC by dialysis 7 00 Al ool ¥
protein size markers Sangon 9 10 the precipitate of rhSOD by 1 35 7 911 I 3 5 7 9 1113
dialysis by centrifugation 11 the suspension of rhSOD by dialysis by Tube :umber Tube n;mber
centrifugation 12 liquid of rhSOD by dialysis passed through MCAC
column. 2 thSOD
““The sample of thSOD by dilution didn’ t resulted in the precipitate of Fig. 2 The elution curve of thSOD by MCAC
protein and was same as purified thSOD inclusion body lane 4 so it is a thSOD by dilution b thSOD by dialysis.
not provided in Fig.1 again. 64%  25% 130%
rhSOD 4C thSOD
2
rhSOD 2mol/L MCAC
8mol/L rhSOD
Cu2+ Zn2+
0.1 ~ 1mol/L.
rhSOD pH
2.3 rhSOD NH; rhCu Zn-SOD
His  Cys pH
rhSOD NH, * u
2 a
b1 thSOD thSOD
280nm 5000u/mg SDS-PAGE
I SO0D 5% 1 56813 14
2 64% 130%
2 rhSOD
895u/mg rhSOD
5000u/mg
2.2 5.3
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2 rhSOD
Table 2 Purification and renaturation of rhSOD by dilution and dialysis by MCAC
thSOD by dilution thSOD by dialysis
Total Total Specific Protein Activity Total Total Specific Protein Activity
protein activity activity recovery recovery Protein activity activity recovery recovery
/mg Iu / u/mg 1% 1% /mg Iu / u/mg 1% 1%
before MCAC 16.72 14960 895 100 100 7.8 18588 2383 100 100
after MCAC 4.13 19736 4778 25 132 5.0 26200 5240 64 141
Cu Zn-SOD 0.1pg rhSOD
Cu* Zn’* Cu Zn-SOD thSOD thSOD PAGE
‘ Tt 4 NBT thSOD
(T /o His61 PAGE
" Cu’*  Cu Zn-SOD
Cu** 1 2 3 4 5 6 7 8 9 10 11 12 13
o Cu Zn-SOD
EDTA  thCu Zn-SOD Cu
2 Ca™*  rthCu Zn-SOD
6 rhCu Zn-SOD
Cu2+
In’? Cu Zn-SOD
Cu't 7ot 3 thSOD  NBT
Fig. 3 Activity identification of renatured thSOD by NBT strain
thSOD thSOD 1 < 7 puified and renatured thSOD by metals-chelaing affinity
thSOD chromatography  6.0u 4.8u  3.6u 2.4u 1.2u 0.6u and 0.3u
Cu’? respectively amount of thSOD Ipg 0.8pg 0.6pg 0.4pug  0.2pg
thSOD 0.1pg and 0.051g 8 ~9  denatured rhSOD inclusion body solubilized by
thSOD 8mol/L urea amount of thSOD 3.2pg and 1.6pg 10 ~ 13 natural bovine
SOD Cu Zn-SOD from blood.
1 12 7
thSOD SOD 5000u/mg
100% 88%
SOD
thSOD 10 Cu Zn-SOD ¢DNA
Cu’ thSOD
Cu’”
Cu** rhSOD 98%  thSOD
2529u/mg
2.4 rhSOD NBT
thSOD thSOD thSOD
0.2mg/mL 0.3u 0.6u 1.2u 2.4u 3.6u 80%
4.8u  6.0u PAGE SOD
NBT 3 7
0.3u 0.05pg rhSOD 100% 95% 5000u/mg
95% thSOD 0.05p¢g NBT SOD thSOD
SOD
8 9 dug  2pg thSOD 8  0.1mol/L B-
mol/L 80% rhSOD
3.2pug  1.6pg NBT SOD
0.6u 6
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rhSOD
rhSOD rhSOD
AFC
MCAC
AFC Cd®" N7
2 Cu2 +
rhCu Zn-SOD
rhSOD
2.2 64%
rhSOD 5.3
25% 130%
rhSOD
rhSOD 95 %
5000 u/mg NBT SOD
rhCu Zn-SOD
8mol/L rhSOD
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