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Purification and Characteristics of Mn-SOD
from Halophilic Arthrobacter pascens DMDC12

LIU Ni-na', YAO Zhong, YE Yan-hua', FANG Min?, HE Bing-fang"'
(1. College of Life Science and Pharmaceutical Engineering, Nanjing University of Technology, Nanjing 210009,
China; 2. Applied Institution of Commodity and Chemical Engineering, Wuxi 214045, China)

Abstract; Superoxide dismutase was considered as a metalloenzyme with the ability of resisting
oxydative stress. SOD has extensive function, such as antiradiation, antiaging and anticancer. In
this manuscript, a kind of SOD from the strain of Arthrobacter pascens DMDCI12 was purified.
The crude enzyme was purified by ammonium sulfate fractional pricipitation, DEAE Sepharose
FF chromatography and Source 15Q chromatography. The purified enzyme showed homogeneity
and subunit molecular weight of 23. 3Kda on electrophoresis of sodium dodecyl sulfate
polyacylamide slab gel. The purification resulted in 53-fold purification with a 51% recovery of
total activity. The specific activity of purified SOD was reached 2183U/mg. The inhibit test of
H,0, and chlorofrom-ethanol to SOD showed that the purified enzyme was Mn-SOD. Strong
inhibition by Fe?* and weak inhibition by Mg**, Zn’*, Ba’* and Cu’* to the SOD were
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observed, while Mn’* of 0. 5Smol/L provided slight stimulation. The Mn-SOD was further
proved. The purified SOD showed good stability under 45°C and over the pH range 5.0 to 9. 0.

These results also suggested that extremophiles could be as good resource of Mn-SOD.
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DC12 fifE & PR e LR E I IR A,
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at » BEEHE Y % DIFCO(USA) =, Cu /Zn-SOD
PR 4% B AL TR B A T SR A, o Ak
B3R5 E = f g O s et
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D PR (/L) AT RR, S BE BRI Y

(YE), 0. 1; KH; PO,, 10; NH, NO;, 2;
FeSO, » 7H,0, 0.015;MgSO,, 0. 5;B}g, 15; pH
7.5,

2) REESFRE (g/L): TR, 2.2, YE ,2.5;
KH,PO,, 10;NH,NO;, 2;FeSO, » 7H,0, 0.015;
MgSO,, 0.5; pH 7. 2,
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1.2.2 2R R ERAME £ B Bradford

L DAMEABRANFEEAR.

1.2.3 ZORGEEEZS AR S TFREMNZ
3k F] SDS-PAGE % Ji 68 37, ok 48 12 70 40 85 0

FREWES K 4 g/dL #112.5 g/dL MR BBLRE.

1.2.4 HEBRORR BRHREZYRELEERE

KEEREFR .30 °C.220 r/min 5384 20 h, B3k

B A, A 50 mmol/L pH 7. 6 8% B 28 b i ic /R,

H &M (ODso ~25), MEHHBEHEY F 1 200

MPa B8 3 IR, BRBEAHE L ZRAME A,k

£ FENHBEE.

1.2.5 SOD#4 & sk

1) DEAE Sepharose FF 2 F A2 #6247 T # 5
W—A ¥ 5 mmol/L pH 7.8 MR M E b ; Vel
Zrhp—B ¥ 5 mmol/L pH 7.8 BB E i +1
mol/L NaCl, bERUTIEALV B A MBHHE AR
PEN. BENENBEEEL, EEBRMBIA A BE
# ) DEAE Sepharose FF [ & 738 #:4:(2 em X 20
em), EBLHE R 3 mL/min, % 15%B Bt 2~
3AHEBLEL IS ~40%B B ERK. 28Ik
EHQIEGE, 5B HAS.

2) Source 15Q BT EWH: ¥ HE—A
# 15 mmol/L pH 7. 8 B MR % Wil ; YERL 2 th—B
# 15 mmol/L pH 7.8 MIBEMZ W +1 mol/L
NaCl. W% SOD & Hdi 7l A BT RESNE
Eff4h, BENERBESO, LERMEA A K
S i) Source 15Q B & FA& k(1.5 em X 10
em), W E N 2 mL/min, % F 10%B BBl 2~
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Fig.1 DEAE Sepharose F. F anion ion exchange chro-
matography of SOD sample
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Fig. 2 Seurce 15Q anion ion exchange chromatography
of SOD sample

BEHUERRE L. ZARRENIRIIER
R B F A 8 247, SOD BB & HiE 13k 2 183 U/
mg, Ak T 53 1%, MG ERER 510, ZEKREE
FIE[11] WRE.

% 1 Arthrobacter pascens DMDC12 SOD B34t
Tab.1 Purification of SOD from Arthrobacter pascens DMDC12

RiE A/ gt & h

- SRR/ éﬁrﬁ/ BEORER/
mL U mg (U/mg) L% [E1 4/ %
bk 8 617 34 500 834 41 1 100
HBESTRIIR 68 23 664 325 73 1.8 69
DEAE-Sepharose FF 45 20 250 68 296 7.2 59
Source 15Q 54 17 470 8 2183 53 51
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Fig. 3 SDS-PAGE analysis of purification of SOD from
A. pascens DMDC12
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GEZMH M CuZn-SODAZTELW. EEFRA
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A. pascens DMDCI12 3R i i) SOD 7 & 55 31 i 77 LA
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Tab.2 Effect of Chlorofrom-ethanol on SOD activity from

strain DMDC12

BiEh/%
B+ 30t
[=]
SOD F 112 2:1 411
Cu Zn-SOD 82 100 100
DMDC12-SOD 0 9 81

2.3.2 H,O,x®m#He¥w H 10 mmol/L
H, O, 4 ¥ 4L SOD 2 h, & R B3k 90% ;T
Cu Zn-SOD A 5 mmol/L H,O, 4 30 min J5, 8
EWETE, RE 4, #1iE Fe-SOD,Cu Zn-SOD 7£
H, O fEAF % &, T Mn-SOD 7% # & i 8 /D 9 S

B GATMHANERE RS R EEFER
# SOD 3 Mn-SOD,
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Fig.4 Effect of H,0, on SOD from strain DMDC12
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2.3.3 Ee oAk Hi{fbES K FE 200~400 nm
TR A, SRR B K 4 280 nm, B3
BAIRE,Cu Zn-SOD B F 451 L i ¥ sk tE, L% 5
X 8 K% W ZE 256 nm 3 » Mn-SOD #i Fe-SOD
TEARSHBEARMAER, B %R EOE
R — M E H T, 7 280 nm MHED? . T H.O. 8
BHELREETET FeSOD M ] #E#, 35 H %
SOD 24 Mn-SOD,
2.4 ERETFHXM

AREREEFX SOD Mgm W& 3. Mg,
Ba®* \Zn* | Cu®™ X B 1% 7= A& 1 55 i 4 il 46 A, T
Fer WMEmEBAMME, 0.5 mmol/L &
Mn** iR O BBEER, t— S RIE T %MK
Mn-SOD. Fe** g ZU e A R E Rk R
PR H. 0, 58 F & 4 Fenton I, =4 —fp 1y
FHMEBRFRNEAGE NTREE5LES
FRAUWEAERRE, FBHAREXRE ., K,
MEBTRENSE,.H SOD B HETREL,
RUERABEFHEAEITREANETIAE
AETR, AT W TESEY O, - MEIENK.
%3 £RBREFxt A pascens DMDC12 SOD §5 %08
Tab, 3 Effect of metallic ions en SOD activity from strain

DMDC12
BN/ %
(mmol/L)
ERET Osg%mﬁi / 10
Mg?* 95 86 83
Ba?* 95 84 83
In*t 97 91 84
Cu** 92 89 62
Fe** 21 3 0
Mn?* 107 96 88
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Fig.5 Thermostability of SOD from strain DMDC12
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Fig. 6 pH stability of SOD from strain DMDC12
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