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WE: MBS K78 SDS-PAGE # 40000 2000 M, B ZMMENMA LM GO I. #GO
H3% % 8.4 U min'mg" protein, £ ND-PAGE J5E/R M, Jy 470000. A IEF WA HKEH N 7.4,
AEBBIKIEELZ GO [RERMEAIHERMZERNEL. #H& GO INRAFTEREHEERD
VER Y B, BB TiRE; 2E A ASepharose CL4B AWM BEEMBH &, SR 2SR
GO I Hilk., B GO IHfax#Ran HE A%k SDS-PAGE Western blot 5 R 40000+ 2000 —
&Yl 1k 4% —20%ND-PAGE Western blot JGA & &% i, M, 451K 4% 470 000, 280 000
80000, ZHAFREMHFH GO IFEIEES.
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PURIFICATION AND PROPERTIES OF GLYCOLATE
OXIDASE ISOZYME GO I FROM SPINACH LEAVES
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(1.Biotechnology Research Institute, South China Normal University, Guangzhou 510631, China;
2. Laboratory of Laser Life Science, South China Normal University, Guangzhou 510631, China)

Abstract: By using ammonium sulfate fractionation, Sephadex G-25, DEAE-Cellulose, and
Sepharose-6B chromatographies, glycolate oxidase isozyme GO I was purified from spinach
green leaves which showed only one band with molecular weight (M,) of 40000+ 2000 in
SDS-PAGE. The specific activity of purified GO I was 8.4 U min'mg’ protein. GO I
showed its M, of 470000 in 4% —20% ND-PAGE and could catalyze both oxidations of
glycolate and glyoxylate simultaneously. The isoelectric point (PI) of GO I was about
pH 7.4. There was a immunity precipitate line determined by immunity double-diffusion
reaction between the antibody raised against GO I and crude protein from spinach green
leaves. The specific GO I antibody was purified by protein A-Sepharose CL-4B column and
specific antigen affinity elution. Only the 40000+ 2000 band could immunity cross-react
with GO I antibody, and different GO I polymers of 470000, 280000, and 80000 were
found when crude protein were conduced to SDS-PAGE Western blot or ND-PAGE
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Western blot using this specific GO I antibody.
Key words: Glycolate oxidase isozyme; Spinach; Catalyzed property; Isoelectric point;
Molecular weight; Polymeric form

WEE FiE, M4 Z R ELEs (EC.1.1.3.15. f#fk GO) WS REFHHAYHEIE C,HY
MARBHELGER, NMESHZE. WCGOWHRAAEEMNAERE XMELIRAEA M
. PIMEIAN GO R— A HARTEMFMN ARMERKE Y, WEWGOMASTE (M) &
70 000 — 700 000 %, A AR HEN GO EARARERETARANRAEN. HU LW G
FRBE GO WA ZHAERA KL E A (PT) : MM GO & PI~8.4" BE GO fy PI>9.6%;
3B GO 1 PI~9.6% #JK GO i PI=7.1%;, K % GO iy PI~7.7%; 3. GO # PI W% 7.0,
8.5. 8.8, HAix GO £ LR L Z MBI Z MM E/LtA 41, B Richardson 0
Tolbert, Bl Tolbert #l Burris 31k} GO XU ERE, {6 %4mi4k= SDS-PAGE MIEHE™ &
#7 Havir 76 GO 4ifbd B, AUMEBRMELZBMMZBRY A/m R, SFitERY
(6, RIAF AL A0 B WA /S R0 b, S I A 4k Z R AN Z SRR AN AL FT RE R e AN /]
BB R, B ZEER AR R 2 MR AL, T Z BE MR A BL R B 3l S i L REBR S AL WS R
WY, TR, AR ERE GO MEMART, P15 GO BRE WAL, RINEWIE
¥, WHEMA GO 1.GO IMGO Il =RMFALHE, ENFFETHHEN, AP GO I£
SDS-PAGE /53 40000 + 2000 2407, Hit, sTAANM R RMEEM FMN 480
GO #£ GO I, BT AR X GO RE N —N M4, Bk GO EARIEERETEAR
MEAAMBMH R GO ITE. GO IRBFHEMAAMU L HIREGO T
pH 8.3 Erh R G AIIEAEHEBER K (Nondenaturing PAGA, ND-PAGE) WRISERKE, A
Wit PI/NF pHS.3, {HiAWE B ks PIEE", AXAER D KA GO 1, 3§ L LB #
—H MBI,

1 #MHETE

#E # 3 (Spinacia oleracea L.) AT . K7 RIKHB.LAL(3000xg, 4%500 ml) A
R E E AT . BRIy g A BB ST BT = & . Sephadex G-25, Sepharose-6B.
4% —20% ND-PAGE FifitR#EE . B ASepharose CL4B ¥ Pharmacia j=#. DEAE-
cellulose-52 3% Whatman A S &, MBS % XMW B (NC B) H Amersham A & ah. LR
. B ok AN, FMN #9% Sigma = &. SDS-PAGE /i fi 47 #E % (3 # IEF BT /A 8 4k P9 15 L
% (pH3.5—10) ¥R LBWHKEMHEARARATSE., WMy LBEMZT ™, HEEHA
¥R E = .

GO T4t BRAAAREEHON, URAKEBERBHEETKMES, Sephadex
G-25 #1 DEAE-cellulose-52 it EAT MW E ¥ % 5 ml min’, Sepharose-6B ik 2 #7 3 % & A
| ml min', HA®BGAMEYEMHHFED KA GO I, GO WFEA thamkmE!,

BOREMNE % Bradford 7k, LA BSA Minl,

Hik54F  SDS -PAGE # Laemmli B 739, 4% —20% ND-PAGE #3k %Ik, -
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GO I B ZBHBMMZBMMNEL AKXV MEBRRENE, NE GO I#ILZERE
b= BB, ZEMAWREN 0.346 mg ml', B 100 mmol/L Tris-HCl (pHS.3) #
GO I 100 ul #1100 mmol/L JE¥ ZBERR 16 ul; WE GO I L ZBRE AT AT, Nk
JEMAREH 0.346 mg ml’, ML 100 mmol/L BEIEE ¥ (pHS.0) FH GO 1 100 ul M
100 mmol/L JEY R 16 ul.

GO IRy pl ME  FHXHER(11], GO 1 EEA B 1E IEF, HIK/EH 0.5 cm # 8] [ 4
BRNFEZE, BEFERA—REEM 1 ml pH7.0 XK, 37T BEPHEIR, 25
W2 &R E IR pH.

GO IHifkMIFI&E GO IHEE | mg HEES XKEHP, HE-16T M40% BMRE
PHEBEEH. £1XBEP-—FXRABEFWNEHELIC T, £12000%xg E.L 30 min FEUT
W, AKBMBIGE4C THERBKERIER, BEFZBRKERZERTH. £ TRXRBA XK
EhMEAR LBELOMEN, IS ml ZREERFMRIE, EFERMERTEZ 38, £ 14
KEE T RERTEZEAMERIAES. BA XEELTRNIT/HE. EB8XEELE1IXMHI
fE, 32 KRAAT ORI, HFE37TCHE2 h, £4C T£4000xg &L 10 min J5EILM

GO I HAMNEAEANSENY #  BEAEHHE.

. GO I#itkpgsift 3% Goudswaard"™ #y ik, GO 1HiikH %L EE ASepharose CL4B
MR E, B4 RIS LAl IgG; B#% Olmsted" B 757, GO 14k SDS-PAGE J5## % NC
BE, SWEARGEINTHE 4000012000 EEHHER, UHFEMEAL LA IgG +
BB R M GO 134k,

BB GO I HikXEFXHEEABAMN SDS-PAGE Western blot #1 4% —20% ND-PAGE
Western blot  #Blake £™ py5gk, HEBSMAAMEAR S L&, GXERIT B ERY
Frg, SHEAMNBRKRATEOSDE, MEAEEANERNAE DT ERA.

2 HBREM

HEHEA L pH 53 MUTIE. (NH)SO, 4 ¥ UL 3. Sephadex G-25. DEAE-ellulose
Sepharose-6B R4 5, BRI ZEREMEFRLE GO I (& 1).
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Table 1 Data for preparing GO I isozymes from spinach green leaves

B BEH BEH BB 16 it S (AL
Step Total protein Total activity Volume Specific activity Yield Purification
(mg) (V) (ml) (U min’ng! protein) (%) fold
HB W Crude extract 860 74.8 850 0.087 100 1
pH 53 ¥ili& pH 5.3 precipitation 629 61.0 700 0.097 73.1 1.12
RRENBIER (NH)SO, fractionation 150 49.7 40 033 17.5 3.79
Sephadex G-25 60.2 409 46 0.68 7.0 7.82
DEAE-4#X DEAE<ellulose 2.2 334 8 15.2 025 1747

Sepharose-6B 1.0 84 10 8.4 0.11 96.5
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GO 1£SDS -PAGE 52 M: 40000 +
2000 K BH (B 1A); £ ND-PAGEEM, 4
3% 470 000( ® 1C). F IEF M1§ H pI=7.4,
ALRRAAERBEZFOIMKBERHHEZE
MEIWE, AT7E 16 h 3K\ GO 1, MEAER
FHEMELSE 36 hF,

S mREoEYE, GO IR
MRMZERME/L(E2) . WE GO I#l
ZEBMEANL I ZIEBRME BN
0.707 pmol O, min'mg” protein; T GO I 4
hZ BB ELKLTEFEERMDE RN
0.353 umol O, min'mg"' protein. ® KiEM
HHE GO T R—NfeRs. RMNYNARLPIR
78 SDS-PAGE % 42000 + 2000 ¥ # M GO,
WIEsL % GO &—Xh iR,

toA L
GO 1 glycolate GO 1 glycoxylic acid

B2 SEBESFEE GO [ MRAZRENEL

Fig. 2 Oxidations of glycoxylic acid and glycolate catalyzed

by GO I assayed by oxygen electrode method
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Fig. 4 Crude protein from spinach green leaves were adjusted to SDS-PAGE (A, B) or 4% —-20% ND-PAGE (C, D)
in a pH 8.3 buffer system from anode to cathode followed by Western blot using the specific GO I antibody
A: Protein makers; B: Crude protein (50 ug); C: Protein markers; D: Crude protein (50 ug)
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Bl HHEZMMEI{LW] L GO I M SDS-PAGE (A, B)

#14%—-20% ND-PAGE (C, D)
Fig. 1 SDS-PAGE (A, B) and 4%—20% ND-PAGE (C, D)
of GO I isozymes from spinach green leaves
A: GO I (4 ug); B: Protein markers;
C: GO I (3 ug); D: Protein markers.
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Fig. 3 Immunity double diffusion between the antibody
raised against GO 1 and crude protein from
spinach green leaves
A, B: Crude protein (80 ug); C: Antibody (25 )
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&GO ITMHEAMERETEEBEOERERY B, AAREK(EI. £FH
A-Sepharose CL-4B & W Wi fyt % MR E, B8 845 74 GO 144k, Fi% GO THER B3
450478 ([ 4 SDS -PAGE Western blot J§ {7 40000+ 2000 —%& R« a7 ( B 4B) ; 1 4% —
20% ND-PAGE Western blot EH = &R a#, M, 451K %% 470000, 280000 F1 80 000,
EHBELGPH B GO IHEIREE(E4D). TR, GO 1 &B—NIRER; pl 8 7.4, KN
AFARRMEAE.
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