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g R 5 #

() REEXN (AV-230) diiKith (POD) 14 M. M

1. CAN M Bk Ukl & 100g BE¥IIN 100 ml pH 7.2 £ 0.025mol/L Tris-HC! &
MR o B FE B BT A I 30 3l mEE L BRI,

LAagmEaEER: REREPNAARED (REEBEOBRN 2% MA), | oH
7.0—7.2, BiHE 30 pELELERBR-AREAOEAYINE, RE LB

3L.mERES Y M EBERDRAGRREEER 0% BHE, TEAES, HL R
MR A MEEZIAS] 50% WA, RELHE, BLBDRIE. 8B sH7.2/
0.025 mol/L Tris-HCl 2 Mk, H S 1 48 oh il 2R A RBR TR AR o

1. BT ZHENSHE: BEGHRBEME DEAE-SI EFiftdsRzEL (25 x
3cm), RIG4BIH2 0.05, 0.1, 0.15 F10.3 mol/L ZESHAY 0.025 mol/L pH 7.2 Tris-
HCl Mt Rl WA 0.15 mol/L NaAc BT RAIE POD EHEESY,

BB M O HARBMA BB —4, b DEAE-Sephadex A-50 #t (15.3 X 2.5¢m), &
BHECBMNESEER pH 7.2 0.025 mol/L Tris-HC! ZME#H{T2E (28 &
PREEM 0.05 mol/L—0.6 mol/L), Hrik Bk,

5.0 FHEN: BaiEmik®sT POD EHEPIEBKREE S0meg/ml BH. £F
F BIO-Gel P 300 & (98 X 3.0 cm), Sephadex G-200 & (116 X 1.5 cm), BIO-Gel
P 200 & (65 X 1.0cm) BEfT=RIBA, T T—REBH A EHERRE. ®B
#25 0.025 mol/L pH 7.2 #y Tris-HCl S#M#, R EHEE, S0 LRMTESIER
W ER R AN ARERRAENIR LK. BEERNE 1o
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Table 1 Purification of the peroxidase from Av-230

| 1
' . EOkE BiEA EEFEH g 220 ¥
Pﬁafaﬁe Vc;ﬁhfi?%nﬁ) }Concenlrnion Total act. Sp. act. Purification Recovery
(mg/ml) {u) (u/mg) fold (%)

Tmm®RE | 00,0 9.0 176600 18.0 1 100
BRI e 5 iR
(NH )50, tra-|  327.0 15.2 513100 103.2 5.7 291
ction
DEAE-52 f
DEAE-52 Ce- 85.0 4.7 216700 544.7 30.3 123
Halose
BE L
DEAE-Scpha- 31.0 5.3 124700 766.3 42.6 7
dex A-50
Bio-Gel P 300 20.0 1.9 94340 2476.1 137.6 S8
Sephadex
G-200 17.5 0.74 87760 6777.0 376.5 50
Bio-Gel P 200 12.5 0.72 64450 7211.2 400.7 E11

620 nm S, HEERA, HAEZE 98% L E(E 1)o l oH3—9 MWBRKMHEERF
SR RAS R, BEAGHERAEBEDE, EHRERRR, HENE POD Fo g
X 3.5,

POD
A POD

'“"“"\JV"""‘"‘“’\*- Jrmrrd M S g

.

E1 POD BMsiEEF
Fig. 1 Idcutification of POD purity

A: POD BREBEB RS KkBEREMS(6200m) Scanning of purified POD in polyacrylamide gel
B: POD XFBRBESRKSABRERRESEAN (620 nm) Scanning of purified POD in PIEF

ARANEMESEREEANEREAS T8, AFARNATENRH R IRREE
BENAE T REE, MRElE EAS POD 53 F 8 % 155000 8 Rifl. fEH
Sephadex G-200 B:Z#TAIED T &, REREADS T RUOMNEN B BREBRIEE, MRt
ik L% B POD 4F & 150000 i /REF(HE 2)o

Al SDS FIFiiL 7 BE¥8 POD WIS, 30 SDS- KA #5 Mk b ak B 2 b 3 2 W2 3 4
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Fig. 2 Determination of the meolecular weight of POD

A: RARRRBER RN TFE
Molécular weight of POD by gradient
polyacrylamide gel electrophoresis
FEERS TR
Molecular weight of standard proicin:
1.HURRIREE Thyroglobin (MW 669009)
1.4 ED Fesritin (MW 440000)
3. I EM Catalase (MW232000)
4. F BkBi Ay Lactate dehydrogenase (MW 1+0000)
B: Sephadez G-200 R POD 4T B
Molecular weight of POD by Sephadex G-200
FEEAS TR
The molecular weights of standard proteins:
LA EE Myoglobin (MW 18800)
.i®EH Albumin (MW 45000)
l.4m#AEEA Bovine serum albumin (MW 68000)
4otk i HEA =% Bovine serum albumin trimer (MW 105000)
5. & Catalase (MW 235000)
6.5 EH Y Ferritin (MW 450000)

TR, BBl - FEW, UREEA RS T RO BT RRER, MR -

Higk E&S POD WS T8N 75000 /R4, HEARRE LR MEENEEARG
(& 3)o '

3 HE AL RS AT RO R A, A, AT IR % ] Uv-250
SIBE R ECE 4o BT, 2 220 nm. 280 nm FHBRAYRUL, SRS LB T
EBRY Z 4050m, 556 nm F1635 am 7=TRUEHINKR TR BRHH
RERWEFS, IMRE%T Fe** 280 Fe'*, WIS LXK QIR MR iE 5
By Ll EEARBEAZESSHERENORBAL, DI o

H Jasco-50 TUE A BMAE " AL S5) ARK 222 am 489 (8] EitEix
MO TH «-BIESEN 32.8%,

(Z) UMt DBseo £

L BB R B AR E Y BB R RN ZE R R E FRE 30 5%, 8
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Fig. 3 Subunit molecular weight ot POD by SDS polyacrylamide gel clectropharesis

FREAS TR

The molecular weights of standard proteins:

1.8 (LB Phosphorylase (MW 94000}

2.4 MAHEEY Bovine serum Albumin (MW 68000)
3. ES Ovalbumin (MW 43000)

4. GERKTME Carbonic anhydrase (MW 30000)

S.HEESMNME Trypsin inbibitor (MW 20100)
6. a-F 7§ EQ a-Lactalbumin (MW 14400)

BTHEIR LM EE, AthEE SRR SE R EERREY 37C,

KR AL 55°C ik S 8 A, TRIRERER R 37°C, MEHElk, SRBeNiE
B, ERENRE 48 /NN, 7 37°C TUEREERETNE R,

LR E oH B WEEMEAH oH NEMEPSAHE oH TRIRETE 20C
SRR 20 5L ARBHE oH S EYRER SN EFR. AMAHLFEEX pH
EEE, MAREE oH 24 6.0,

3.EENERMR: RINZABRKAHTEAWEBRGHENA HO, A —EYRED
ko

FRRFRER pH7.2 0.025mol/L BERINGME, BEIREY 373 a mol/L, REK
B MR NS Rghik, A Hill RN —HL(LE 6) MLLEFREGBSE
WK, =161 X 107" mol/L, K = 9.0 X 10™*mol/L, V, = 1.34 X 10°u/mg, A
AL HO, MR ECH 2.0 X 10°/min, {#H] POD AF R

(m) pEAPERGRERNLS

RizEEBAEEBNERRITAS SR, XEERE . (1)EGERETL 2R
HAE AR (2) 55°C #h s e amX e RS S8R (3) BEREE 55C n#
5 4ERRTE; (4) SOD 55°C ¥k s oA kiE; (5) THE/iPHEE S5Cimd 5 o8
Baiphkiftt. MBXEHR, RITRA 55°C N5 5505 rY B 5 5 040 a2 B
HEEEOEE (B 1) RTFREANS S0 AN/t Ry ERBENETE
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Fig. 4 The UV-absorption spectrum of POD .
The enzyme concentration: ‘B5 POD = ik
{: 0,5mg/ml; [I: 1.0 mg/mly III: 5.0mg/ml Fig. 5 The CD-spectrum of POD
LafV/A(Vm-)]
A .
15¢ '
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Fig. 6 Kinetics of POD
A: POD Egrhh% V-5 ghig
The POD substrat concentration curves
B: POD Mgiph% Hill fE
The Lo[V/(Vm-V)] to Lp [S] plot for POD
Ho

R 1himA 1 ml 78 3% 250 pg/ml A POD, 30°C {18 30 438, HMA 10 ul
5% H,0, RBEFEOEREE | OEEEFE. SHdh A 1 ml pH 7.2 £ 0.025 mol/

© PERZERMEVARTATIKSHES http://journals. im. ac. cn



aca m & B 7R 37 &

%2 GPrRN 0. HO, ERANNXENARPrER

Table 2 O,-Protect enzymes prevent H,0,,0, from damge of nitrogenase

Iml &l+iml | im]l § 1+ 1ml tml §g+41ml Iml & 14 1ml

REAR | emedE | sEEen | BReR pop  [Im R irInTOR

Cat. system 1m] Enzyme 1 | im]l Enzyme 1 lml Eazyme | Iml Enzyme ¢ +1 JE’OD
+1 ml PB + 1 ml PB + 1 ml PB + 1t ml POD m

bl BUB .

Pretreated ] 10l 59 H,0, 0, Zmin 10u) S¢% H,0, O, Imin

procedure
REARSGE
Retidual Nase 10095 59.02; 38.45; 909 65.59%

act.

L BME MK RS POD, L£RILE 2
it g

EhEEREPFEESAU AN ELYERE T, XRESTFE UEEAR,
BIRBEEFEIES R EREO S wEEREAH,

R RE T SIS, AN YA B E SR, AT SR
Eik, ESRhHERIR T, ML AL — T, R 3 B B MR . MR
(LUK BE IR A RO ML 1T B3R 05 T A S R IR B R R S R et %
Ef i S S MOREREM . ZERETHARAENSESRESEM T /L
£, MR TEREH R Z 45,

ZRRDIMRSOVE &, XS T S B RT SRR, ARG R eSS
B K. = 1.61 X 107" mol/L, 33 2 X 10°/min, HEIZR E4DESTEASARE
PIRE e X—HERRHAYEIEHETERENEEN, AN L TE LN
B SRS EAL SRS, 5 A B R I AN S R AR 1YY,

7 B BB I AL R 4y B AL AR TR, o R 4 SR T kT B AT R AR A L MR
EEETEZAEERE, RIS RERESZEBXEEER. BRI T ERETES
FRR &, XiIAMREE Y R R EMR S R EEN T S eEE IHERNAD T
o

BEMARSHEABAS LRI, SEME D FEERA T E DB EER, &S
RIE A k. UIMAR A, BEBYAERD, BRI tsERkos
LA 90% DS EEE. XL RABENENEERERREIRR &
O TE# E B G HE flo T POD. SOD 1 CAT &E iR 2 AT S L2 MR
PapEEAERSTREEYEENERE, KERREFREHORPIBRITASS
WA BAEFE, R ED BRSO AR R IZESE R,

# % X W
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STUDIES ON THE PEROXIDASE FROM AZOTOBACTER
VINELAN DI1-230

Ma Biao
{Instizuic of Aviation Medicine. Beijing 100036)

Lin Yongqi
(Depariment of Molecular Biology, Jilin Univernty, Changechun 130021)

The peroxidase from Azotobacser vinelandii-230 was purified. Its molecular
weight is 155000 dalton. The result of SDS-gradient gel electrophoresis demo-
nstrated that the peroxidase is constructed by two same suburnits with moleoular
weight 75000 dalton. The CD spectrum showed that the enzyme consists of 30%
u-helix. The Visible.ultraviolet spectrum of it showed three intense absorption at
405nm, 556nm, 630nm. This spectrum has the characteristics of porphyrins. The
iso-electric point of it is pH 3.5. The optimum pH is 6.0. The optimum tempe-
rature is 37°C.

The enzyme has a special catalytic activity. When there is not any electron-
donor, it can catalyze decomposition of H;0,, O;. [t has catalase activity. Studies
on kinetics of catalytic reaction with only one substrate-H,0O, exhibited thar the
enzyme is a allosteric enzyme.

We reconstructed the system of nitrogenase and O;-protect enzymes and founi
that O,-protect enzymes can prevent H,0,, O, from damage of nitrogenase O,-pro-
tect emzymes can protect activity of Nitrogenase in atmosphere or H;O0,-solution.
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© FEMZERBEDHARAATIERSMIESL http://journals. im. ac. cn



