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' E WKIEGEBE Spirulina mazima Wik SOD BABBRSEREREXEN 4 £F L
BEH7, H,O, W13t B /E ¥, KON X BEIE YE TG R0, B IA N Fe-SOD. S M HEAT H T
BAE AT R BB LR, SEAL B0 A vk B BE 3 — B Mk Fe-SOD 4+ T8 % 39.3KD, LHA T
R 20KD. £RBITEMREHA, BIEEE 0.55 1 Fe JR T % B 5 X £ KW b e {2
275.8nm. EEFE LM AR S I R E A EH SR Fe-SOD MM, EE S H B BMNER, MR
AR ER L EH S NS EY R EZEYET RS TESHY.
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BE ) AL EE (Superoxide Dismutase, EC1.15:1. 1., fii# SOD) B4 Wik REWIEE N
—REFERBEYAEFEHENSERE, #EE 8 WL BEF AR, 7[435 Fe-SOD. Mn-
SOD F1 Cu+Zn-SOD. H 1969 4F McCord Ml Fridovich B 58 W\ 4- ML 41 M o 53 B Cu* Zn-SOD
PLSE, #H4k 53 B & Fe M1 Mn 1Y SOD.Fe-SOD " ZHE FREEY RIFZ LY+, FHE
FHEY TR EEIES . ‘
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X H AR BEALVE BT T 05T, LU R B — 20 (0 JF R LA R A6 0 (B 0 R AR ARG
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e R HE R Spirulina maxima HILHERBERIEM EF B Zarrouk B3 E . F 30T,
30Wm 2R TS (120 B IR/ 120 BES), WA — BB ESIBH, 8RR BERIKZL
A RACHEERCIVRIALR, ANHREEZW O,, BABE ST = A ny e e .
1.2 7

K% S5 22 G-250 (Fluka) \NBT (L RTHEEH ) (4 M 5 & B (Serva # 114
%2) ARHEE F1R 57 £ (Sigma) . SDS(Serva) \DEAE-£f 4 & (DEs, ) (Whatman) « Sephadex G-100
(Whatman), H B R ¥ 2 54 2 2 A ALK 7]
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B AT vk AR K B UK AE 10 % — 35 % MR R BE R B ATD MRS R e 0 B B SRR [ 2)
T EA R RE RS SR R250. AT EHE SRS BN ES BTk [4]100% Sl
B2 G-250 B LAY TR 5 2 TR SCHR (5 169 Sephadex G-100 BERE B Hr ik ; WAL 4> FREW 52
Z B CHR[ 611 SDS-PAGE W . &BITE /4 HT#E 1100 + 2000 Z i R & S8 FHE 6T
1L (2 HE Jarrell-Ash 20 8]) BHEFT. £ AP RIBCG %  22 & 8 UV-250 £ AMR1 % 4 H6 06 B it
M E B IEBYLL A Pico Tag ™ & R 2 48 7 B H#E4T .

2 %

2.1 RKIRHEE Fe-SOD M E4l1L

Ve 357 0 B AR L A BTN iU, BRI 70g, BB WAL MA 4mL B SOmmol - L™ BEER
Z (pHT7.8, & Immol-1.7" EDTA), FIAB 7 i A M B AL AL 30min, 285 F 4C, 10000 X
g B0 20min, RIEWEN MG E BB B ER L E 35% A B, KB R A, BBk 2h S, T
4°C, 12000 x g 0> 30min, 15 B MBLER 4% B 80 % 11 BE, 4°C i B %, 15000 X g & .0
30min, WARTTHE . UTIE A A HEAY 2. Smmol L™ BB W (pH7.8, & 0. 1mmol* L™ EDTA)
fift, 3 F R EE R SR v W 4°C BB 36h KBTI O 5 I E) A BER G v WF- 45 i DEAE -
FHEF(2x25em) L, F 2. Smmol/L. B BFER B M VIR, B E A280 K TF 0.02 )5, B
2.5~ 100mmol- L' BFER B vh K #EAT S VEBR BE IR IR, 43 B Fe-SOD IEHEMEBEH R &R, I
BT BLE YRS (I 1) . &SRR, BTG H A& 20mmol- L' BEBR VA WA R, B
B REBITE M 4°C IR 24h, B 47T 10000 X g, B/ 10min, LW b Sephadex G-100 #F
(1.5x80cm), A 20mmol- 1™ BEER £ 15 WU EAT VeI, 35 AT BE 25 1 B | — K Sephadex G-100
(1.5 x100cm), BEMH AR BN HE—FE D IEMEEEER(E 2) RS E34 XF 218 K E T
BHET R, BEFEEN Fe-SOD B K.
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Fig.1 Linear gradient chromatography Fig.2 Chromatogram of Fe-SOD from

of Fe-SOD from Spirulina maxima on DEs, Spirulina maxima on Sephadex G-100(Second)

R IEHEBE BEAK Fe-SOD A B AL B LMW E RN E 1, 70g BE M AL L)51E 2. 1mg Fe-
SOD E B, B iEER 2292.6U-mg ™!, 4ifk 118.8 1.
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#1 BKMATR Fe-SOD M4k

Tab.1 Purification of Fe-SOD

from Spirulina maxima

ML H B mL L& 8/ mg SEHU HEU-mg! PEALERE BRI
LS 2R0 2580 49870 19.3 1 100
35% - 80% (NH, )2S0, 110 1119.3 28991 25.9 1.34 581
DEAE - R (DEs,; ) 51 B6.7 7286 84 4.35 14.6
Sephadex G-100(1) 48 11.9 5308 447.4 23.2 10,6
Sephadex G-100(2) 32 2.1 4814.4 2292.6 118.8 9.7

2.2 BINAETHGEET

HNIAE 10% - 3B[5%RERARBRRER
AR R R IKG, SEER G, B 4 K
Hep R, ES/N— R H D EE W, 405 H
Smmol* L.”" #l 7. Smmol + L' KCN, 25T 4t
10min, & ¥EFHF R Z W, A 2. Smmol + L7'
H,0, 4788, & #5153 3 5 W dil, Smmol - L7
H, 0, & RE 5 vE L F 2 &M (B 3A). 10k
M KON FEUET A H,0, 8%, R X —
HtE, INAERLR Fe-SOD 28 454t (b 5§ 22 I

R ER R KE, R R EE S SR T

SOD e MES M, HESZHR MK
#,oKTBRT S -3, B SHEMWA N
FIXE R (B 3B) . BARES R4 SDS-PAGE HiK
JG, SAL A rE Y A R — R A (1 30),
E M T G4 O L B s kB — R
2.3 BROYESPRMKIE

i 8 HE UV-250 8 Sh0] 40 6 06 HE i W 5
Pl ') T Y i . 3 8 7 R O 0 DX R K R £ b
275.8nm( [ 4), 5 —$ GEMpEFEHET Y
2.4 BNSFRETEESTR

H Sephadex G-100(1.5 % 100em ) ¥ B = 4
WERES R, WS 2mL- b, EH R
2ml, NARHE it 28 & & %84 7/t 8 39. 3KD
(K s5), 5 Xk d B M E K FERATF#E" Fe
SOD 4r-T-RAEF . B I 45 T /b 20KD, E W%
6 e 9 A E L4 (B 6)
2.5 BmERTELI

SR E A AGRT, BT RSFETREH
FEMTRERNE SRARHEHE T LES

1\1 AI A\ A-l B| F-v; i

Pl3 BAKYRMER Fe-SOD i) WA
1 87 i T ok PR i
A< LTS 0 4 4] 9] e I £ o B BE JBE )
A HIBR A, KCN(7.Smmol L")
Ay 1 H,0,(2. Smmol- L")
As :H O (5. Ommol- L")
B S8 AL I 17 (8 1R 082 )
B, : S EI e 8(0. dpg protein) B, WG
C:4iM§f) SDS-PAGE
Fig.3 PAGE of Fe-SOD from Spirulina maxima
A crude extract and effect of the inhibitors on
activity of the SOD from Spirulina mazima
( gradient-electrophoresis)

A, scrude extract A; : KCN(7. Smmol:L ')
Ay H 05 (2. 5mmol L ') Ay HOp (Smmol<L ')
B:the purified SOD
B, : protein dyeing of the purified SOD
D, s activity dyeing of the purified SOD
C:8DS-PAGE of the purified SOD

24 © 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



i

H # % 11 %

66
1.5 p
275.8
i
Kot
200 360 42)0 560
#A / nm
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B R 1 (B v
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" Fig.4 Absorprion spectrum of
Fe-30D from Spirulina maxima
(with a protein concentration
of 0.42mg-mL"" and a light
path of 1cm)
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0.55 1 Fe F, S IRBREHME (0.55 4~ Fe RF/I
) —3%, 5RGFFE B(0.5 4 Fe RF/EHE)
EAMELERE, BRTREFIN, ZEEEH 0. 124
Mn JF /A,
2.6 BEEMARBEN

6] — B ZE AN E A IR BE TR 1B 20min J5, A IH B A
F AT, MEHEEWE 7). f RALEEE 4SCU TR
TREM, BT 45C B H4r R IE, SSCT U LR B LT
R, TOREEAE 55C R BR ISR E.
2.7 EEXt pH BYSSE

B§ W 43 5 ins#E pH E AR # 30mmol - L™ r i BR -
B _EH - B ZEWHE T, £ 25C FARIE 20min,
RHE 4C, W EBEE(E 7). 7] REERETE pH6 - 10 2
e, EREXGFTILEFELETR, THBEREED
pH TE AT H 5T .
2.8 EEXRMIREY

IR R H W B AR YR, 5 B v 4 B hn i TR R vk
BRI, 25C R 1B 30min, B HE 4C, M E B IS 1%
(B 7). 7] RAEEG 2 IR IR K, 2mol - L™ BR¥KBE T 3k
Fris 5k 1, 6mol - L B EE B 5T & 5k &, M HLEETE Smol -
L™ BRIRBE T AHX R FrfeE

/ SOD
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VEBLARL / L
MR
B s WAWIEH Fe.SOD 84 Fit[a. 4 L35 Bl 6 ARAUBIEHE Fe-SOD WL F it
FEH(67000);b: 4 BEE H (43000) ;c: A E ) [(ZREH 2. 4 MIFEH(67000);

Fig.5 Molecular mass determination
of Fe-SOD from Spriulina maxima
(a:Bovine serum albumin;

b: Trypsin;c: Cytocrome c)

b. BN EH (43000) ; . B ERETHE (30000) ;
d. BRI E E H (17500) )
Fig.6 Subunit molecular mass determination of
Fe-SOD from Spirulina maxima
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B 7 #RE pHRXRKRIERE Fe-SOD EHEM MW (- HEEW ; —oiFg)

Fig.7 Effect of temperature pH and urea on Fe-SOD activity from Spirulina maxima

---crude extract purified emzyme

2.9 BERYEEERARK

MR 2 FJHE S, KB ERE Fe-SOD EEMAM S MR ALER KB HSEZAEYIEY
i, 5S-UEEEYBAMEL HPRAER AEBNETERN S ER S, FERM S E# &
RER EERAEERSERK LHERSTERK EEEBRAN T, BHEEER
(Arg,Lys, His) SR ER (Glu, Asp) L EH 1:2.1, 5EHE. —i&&ﬂi—#ﬁ%%ﬂﬁﬁ%
ET B E TR LR RSy

F2 MKIBIEE Fe-SOD 5 ERAY R RS LY EERA R B
Tab.2 A comparison of amino and composition of Fe-SOD from Spirulina maxima

with those from other procaryotes and higher plants

Fe-SOD/residues* mol ™ 1)

RER R R E R KR SRS gD HyAg ) [EEAR I
Lys 20 20 24 16 20
His 12 12 10 s ‘

Arg 7 8 3 11

Asp 48 44 47 42 38
Thr 20 26 20 19 .18
Ser 25 20 18 32 16
Glu 32 32 32 32 28
Pro 18 18 20 28 24
Gly 45 32 29 57 20
Ala 63 52 48 29 32
Cys 2 2 2 2 /
Val : 18 22 21 20 20
Met 6 0 3 , 3 8
Ile 16 16 5 15 16
Leu 25 30 34 29 36
Tyr 9 12 10 9 12
Phe 9 20 25 11 18
Trp / 8 11 8 14

## B8 Marchalonis F1 Weltman 778 , R KB R 5 LA R KRS EY & S
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) Fe-SOD EEMAMEIN SAQ H (K 3), KA E LR L KFEY Fe-SOD [ SAQ EEK
fi&, M5 — L F SR P Fe-SOD [HHY SAQ HE S, WA EZ REEEY EEEEY Fe-SOD
EEERAR LHFEER. '
# 3 Fe-SOD HY SAQ fH Y L&
Tab.3 Comparison of SAQ values of Fe-SOD

MRS 2 PigeE 3
BAEESE Kl MERAKS g LAk i
BRI M 0 ’ A3
KaFr e 45 0 XHR9]
BEC 2R B 81 23 0 HR(7]
g 120 119 144 0 Xk[13]
PHLL A 149 54 48 136 0 X#k[14]

3 e

—fBA A Fe A \Mn &l SOD 2 [R#Z £, T Cu-Zn B SOD REMAYEE, M5BT
HALITE BT SEN AR X LRI 3 | R TR AT R (BERMR R %), RIS W
R K E - SR ARK P R &% Fe-SOD, TR 4G - P RNEH Fe-SOD,
M EH KRR FIRLE S F Mn-SOD, Z4IMEHE - B EFH Fe.Mn-SOD Ml CurZn-SOD =
FhRR GLRAREE A S m A b o a4k, ST &89 SOD At by B — (1 %
=N BT DI e b | A

H 87 2 Rl A 64 8 4R B Fe-SOD 9 R R AR, 5 Cu- Zn-SOD 4fi 4k, [2] L ZE A LE 3%
FEE, LA KIBIEHE Fe-SOD BIWERE 9.7%, H FEFE Tl 82 BAIAK N T &%
ZEAGH Fe-SOD A FREFEMM, HiERF LB L I & FHEHERNTS, X
BRI T Fe-SOD 55K . 15 2 il aod 8 e e i BB AR & B SR 5 Sy ki 4 B UR . B4l
BYHT Fe BT HERMELBHEEZEIN, XS4 IBPE XS BN ERE LM
TR % H, B ESF S RALRRE, B Ak,

E 1940 4F Creach ZE/ET WMk 4 B0 24 #h 1 3 f5 B A 9B 06 B 18 L3R 55 1844 LUK, M 0
I —THEEORE URESEAR . E4AE THRMBHRUE—8/MTE2E.EQ%
WEEYEEYRNBRBZAAANER. ALRERERIBRES A EY SOD 15t eix
712.4U, WA RE B A 308 SOD IS M EY A E R BUF. MR M L E WX E 19.30-
mg ' LR RTEVEREAREREE. e — Sy RV R R
5 S BMLK S A S ERE EE/ER, 2P SoD S AR /EAARTT 2. B w8
BHAFLE—RELWE TREGRTH, BRBRRR, (RS EENEEYRE
Sk B, FRFMEREEN N THER, # 28 FKRF SOD FEEYR, HEHTFEF
T SOD 35 W BRHE 38 3R 4k, X SR — 2B IR m IR e B AW FE M 1.

g £ X ™
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Purification and Properties of Ironcontaining Superoxide
Dismutase from Spirulina maxima

TAO Mingxuan WU Guorong LU Changmei CHENG Guangyu WEI Jincheng
( Biological Department, Nanjing Normal University, Nanjing 210097)

Abstract

The isozyme of SOD in Spirulina maxima with four bands by gradient electrophoresis was

identified as Fe-SOD, which was purified by ammonium sulfate fractionation followed by DEAE-

Celluose and Sephadex G-100 column chromatography. The molecular weight of the enzyme is
39.3KD, and that of its subunit molecular mass is 20KD. Metal analysis showed that the Fe-SOD
contains about 0.55 atom of iron per subunit. The enzyme exhibits one absorption maximum at

275.8nm. The enzyme activity could be inhibited by H, O, but unaffected by KCN. The Fe-enz-

yme contains more alanine residues. The ratio of acid amino acid and alkaline amino acid is similar

to lower plants and procaryotes, obviously higher than those of higher plants.

Key Words Spirulina maxima, iron-containing superoxide dismutase, purification



