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On-column Refolding of EC-SOD Inclusion Bodies, Purification and
Stability Study
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Abstract; EC-SOD inclusion bodies was refolded on column using metal { Ni} affinity chromatography . based on
the metal-binding property of His-tag. The effect of protein amount, urea removal speed and temperature on re-
folding was observed. We compared the different efficiency purified with Ni-sepharose and Heprain-sepharose af-
finity chromatography, and studied the stability of the refolded proteins. The results indicate that the inclusion
bodies can be renatured with Ni-sepharose affinity chromatography. The increase of the protein amount and urea
removal rate , the lower of the renaturation efficiency. Higher temperature was benefit to protein renaturation.
Both the Ni-sepharose and Heprain-sepharose affinity column can be used to purified the refolded proteina, but
purified by Heprain-sepharose affinity column the protein had higher activity. The activity of renatured protein
was stable in 10 C ~50°C, when pH <5 or pH > 10 its stability was lower significantly. In denaturating solution
the stability of renatured protein was low.
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Z¥EmEY , ECS0D k&R0, BaddifbkikmENA 14 mEE, FEEHTE
AREXELEAERE L, :

Karin 7E 1987 £ H % 75k T A EC-SOD 1] cDNA, HXEFMHFHT TR, BE
SRS EMRT EC-S0D M AKMATE R AR, FRMATTHEHEREY, #1E
BLUEBREKIELRE, SEEIEESBIRBADEN. 2 LRARBETAREH
L EFAELE A N W His-tag 5 Ni°° EREERES 0SS, it FE#0T
riE. HYEHE T RS ECSOD ffa e,

1 #R5HZE

1.1 &%

EC-SOD BEETHEWMFRBAME; FH Pa28a ( +) MEEK BL21 (DE3) #
P ERFBR LS EYL AR RN B R R

HAkE, BN Oxid, UK, E/ERRA KK (CSSG/GSH), AR,
Triton X-100 #325 AMRESCO 4338, B4R, L@BwbERamas, ke, ik
FeREERAT, CHAAARERE (DIT), BREYAF, Cabiochem 4343, SDS, RE
SHRET A, Hs-BARRENENAR (IMAC), EB4EREY THRAGRL
7]; Heparin-sephaorose CL-6B, Pharmacia,

1.2 Ak

12,1 S¥EMHE &N EC-SOD fEXBFT PRI [6] Hik#fT, K
BRI THEFAREREK, T4T12,000/min Z.L 0min, £ F, TERLBEKNET
1& & Triton X-100 R, FEREL 30min, F 4C12, 000r/min > 10min, L FE
WEE 3 W, FlTE-buffer Br¥k#% B Trion X-100, R¥ G, B HET.

FRELSOmg EL (K, M3 0.2mol/L DIT A4 # ImL (Smol/L R E, 20mmol/L
Tris-HC1, pH7.5), FRWEHE 1h, FHFAEHEM. 4T 12,000c/min B0 10min, FE
AEY, LIFEG25 R DIT, BEMRB M LR, HpH H3 -4, WEEAK,
Hi Bradford SR E N 58, EHRE4CHKAPREZH.

122 £REAMEFHEOBLAHE: BE A, BRHENE, A VKRBT N RS W
&, HRR: 20mmol/L Tris-HCl pH = 8.0, 4mmol/L CSH, lmmol/L GSSG, 4mmol/L
WEM, 1 Smol/L BRFE; B B PIREWEE N 8mol/L, HEFH A, HARIARR
BV N BT RMRIE IMACK, LRE, SRR ERE A, THL T,
BHITEERE,

123 FOEHEY IMAC BHMEW: 45§ 100uL, 200uL, 400pL & 600uL
REBEEEMHFE LR, BIRERSSHANENEB A A (REEEMN 8mol/L
B 1.5mol/L) EREBEEE, HER 0. 06ml/min, A i B GRS 5% 15mL, FHEE
Fi 0. 3mol/L BRMARGERPRIR A BEATHEN . BCEZERAIATRHRE . W EHER
RN EHEERLENER.

L2.4 EEREEZX IMAC BN B 200pl FHECER R, BHAARE
R A ERRE, FHE2% 5 0.06mL/min, 0.04 mL/min, 0.2ml/min % 0. 0lmL/
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min, ¥ _EEHGERE ERTEHFTIER . MIE, HERE RSB R,

1.2.5 REXT IMAC EHEAsm : B 200 L A E OB B#, BEISERGHEMR
MNEMHEB B A (REWEEMN Smol/L Bl 1. Smol/L) MIZRHEBE, A X% 0. 06mL/min,
HHBESY 10CH 25T, & EEHEAE LR EIITHRE . M5, LEBRENE
e d:55- 8

1.2.6 JHIMAC #ii{k & 1. EC-SOD 47 His-tag, HJ 15 Ni-sepharose 45 R454, {2
BRARES Ni-sepharose 7R 44 . HUMEEAOR IMAC E#)5, A& 0. 3mol/L BK
MR ZE B A EATHEB B RIMER, WAdbRHMES.

1.2.7 Ff Heparin Sepharose 3 HIfE4i{k, 2 H: B 10mL Heparin- Sepharose, ¢ Fi
Imol/L NaCl WAL BB, ME MACHEHMELRER (FEAY 5ng) LH, A
20mmol/L Tris-HCl pH =8. 0 B il E A B2 8T, RSAS Imd/L NaCl #9 13
FrhBElE . BEEEMIE,

1.2.8 HE#HEAMMBENE. RALEHEREN, H20mmol/L pH =8 0 i Trs-HCI
R AR 10mg/ml EBBE. &8 500ul 4 5i7E 20°C | 307 | 40T, 50C,
60C ., 65C, 70°C, 75C | 80C K 5CHMA TR 0min, WE, HBILEHM T,
1.2.9 B#HEAMBRERTHE: RNtENEHESER,. A 100mmol/L HEMZE W
BEREAERE pH 4514 3.0, 40, 5.0 £ 6.0 (& (B, [ 20mmol/L
Trs-HCl WA pH 23509 7.0, 8.0, 9.0 R 10.0 WEHEAHHR, AKARE
AR 10my/ ml, 25C/KEPHE 1h, WiE, WE AR pH M EHREHEENEN,
1.2.10 E#HFEAMERNNRENE. BAEtEWEREAGER, H 20mmol/LTris-HCI
ErPBACE T ERD 2. Smg/ml., FREFEMILEEMLME B 3125 2mol/L. 4mol/L, 6mol/L,
K 8mol/L, pH¥3 K 8 0 MIBSHE, 25C KB PHE 2b, Mi%, HESEHNTL.

2 @RS

2.1 BEENEENEN

G-25 B TmL BHMEOHEE, TEMERVICIEMIEL IBmg, HP
e R 29 4mL B LR, 9 6. 8mg/mL,

EAONDIT ¥ &R RAE 1. BTk, RibEknmd (¥1), DIT &
TRED, Eﬁﬁﬂjﬁﬁ%s(:%ﬁo BT R DTT, AR —REBUN, —MRYE

Amg

Fraction number

B G-25 SRR T O REER P& DTT
| wkikEr, 2 DIT
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EENT, NTRERBOESPEIALE DIT, AREEONEIRER,
2.2 EAL#&EX IMAC SHRER

SIRMNE 2, NEPATLIE HBEE ERREEM, HENRESRE, X2E K
BifE IMAC e LB, ERESRTL FRESERREE, HREEQREMNEMN,
KERREREAPLEK, BEEHERRLENE,

g 1,500

>

= 1,000

2z

5 500

b

'g. ﬂ 1 1 L ]
0 200 400 600 800

Sample volume/# L

F2 EOEMEHEAE® (BEEEEDY 6. 8mg/mL)
2.3 EREBBREEN IMAC SEHEN
CREERN, SRR ERRERR, RS, B TRENEHEELER
—EH, RILHRESR, REOBBREE BBR, 5RIAES3,

1,500
1,200
900

600
300
0 L—
0 0.02 0.04 0.06
Flow rate/(mL/min)

B3 REBRBREXRGSEHAER

REREATHR, HBREES, EAEtIBRK, IRIHTHENEH,
HHRERRE; MR, REGREER, AT
REFR, HHERERIE,
2.4 EREMIMAC SHNER

7E IMAC E#Etid, BEMEHMNERSHER
WA ERESFHR, REREHNEARE. KR8
H, 7€ 10C E HEBt, B E RA Y 800U/mg, 7
25CHMERT, ZEHIE A E 1, 200U/ mg, 31

IMAC E#8t, BERENMRBEEES, WERET
B, ATEHBLSFIRE, FEHBEUTES T 21
BEES, RAFASSMREEEE, NTEEE 14

Specific activity(w/mL)

5 2 86

HHER, B4 IMAC F1 Heparin-S
2.5 EHRREAMN4L X EHT RSB E AL
AL RELE 4 %1, A TFEAERESE ™ 1 IMAC BALERIEE,

AW His-Tag 55 N AAISRENE, MASRELY 2 ersALReEs
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BAS NGRS, HILA IMAC R #ATE A E Y, FeT t o] s T
w‘Amit, AT HE,
ECSOD ZBRGEMHERHRESH, ETHXAAKRBHNGREM, ALKE
IMAC RHMEALIERER, BT LIEA Hepanin-S #H47 “IR&EL. BRAE L.
#1 SFRGEELNFESHAL

SOD BiEH (U) ZH82 (mg) HiE (U/mg)
IMAC 3339. 4 4.32 77130
Heparin-S 2519, 1 2.49 1011.7

ME 1 PRILIE L, % Heparin-S #ifb/m, BEALBARKES, BT EEHER
MEREREDS N AAFRS A, BA IMAC kit REEMHER £, EREE
RN S GHEBA TS Heparin 8 WIEFAC &, FRESHIEMSS, HILA Hep-
arin-S AALIE AR AR AR, AMELREERES,

2.6 EHEQNRETEE

LEEY, EHEEECSOD 4 10C ~-S0OCREBENEREE, BEFT 60T

HHEEREA &, HEFRRg, 15CHERENT, S5RWES,

120

100
80
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40
20
e

SOD activity/%

20 40 60 8
4T

(=7

100

Es EC-SOD #itias

HEYRERE Cu, Zn-S0D §1 EC-SOD™ 431, H {4 EC-SOD RS F i B &4
fk, EC-SOD BWE N, HEFESTBAISK, BEATEYRASRESLEM
Tfeth, sTRAEHMTHERHNERE ., A& XHAR&EERMN EC-SOD, BTEESFRH
A30kD, ®RALNGNTAE, XAUBAHREEERIKNEE.

27 SHEANEWEEES

EpH F S KT 108, HEEtE ERE, SRuR6,

SAMHRER S EC-SOD MLk, HITMAEHAY, HIMEHEERME. pH H 6
BHIEER FTRRAE, TR S RS SRR X,

2.8 HHEAMTHNBEH

HFARECSOD MiH, EHEOARZDLAIBEFHREINRS, LARsR
MNP, HELBRNIR ¥ % 2mol/L B, BRRBL M EASWHBEAER, H2R
F2.
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