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2 I Treatment wrth pronase 
Cytoplasmic membranes of E co11 were Incubated with pronase 

(1 mg/ml) for 15 mm at 8’C and then washed with potassmm phos- 
phate buffer containing 0 4 M sucrose pH 8 0 by centrlfugmg at 
226000 x g for 60 mm The resultmg pellet was also rewashed All 
Pellet fractions were retamed for assay of glycolate oxldoreductase 

2 8 Protein determrnatron 
Protein was measured accordmg to Lowry et al [13] usmg crystal- 

ime bovme serum aibumm as a standard 

3. RESULTS AND DISCUSSION 

Glycolate oxidoreductase was detected in all fractions 
of E.coh cell extracts by differential centrifugation as 
shown in table 1. The highest specific activity was con- 
sistently exhibited by the 226000 x g x 60 min pellet. 
Washing of this pellet resulted in further increase in 
qneciflc a_ctivitv (table 11. Characterization and nurifi- ir_-_____ , \----- -,. ______________..__~~ r ~~~ 
cation of the enzyme from E.cob was reported by Lord 
[9]. He found that addltlon of glycolate to extracts of 
glycolate-grown E.colr resulted in slight stimulation of 
oxygen uptake and the extracts also catalyzed a slow 
rate of glycolate-dependent DCPIP reduction aerobic- 
ally and anaerobically. However, these reactions were 
greatly stimulated by the addition of PMS [9]. This 1s 
similar to the glycolate oxidoreductase isolated from 
nnirdh~lnr CWPP~ alum= lldl The P~CW~-IP um(c adantivdv U111~~-l. LA._ b’ __.A U-aU’ LA 7,. a II_ V.“J I.._ . . IY .ss...yw- v v-2 
synthesized when E.coIi was grown on glycolate as the 
sole carbon source and no enzyme activity was detected 
when the organism was grown on brain heart infusion 
medium. 

Fig.1 shows the sucrose density gradient of the 
226000 x g x 60 min fraction and the cell-free extract 
of E.cok. The highest glycolate oxidoreductase activity 
was correlated with the maximal protein concentrations 
of both fractions (fig.lA,B). The 226000 x g x 60 min 
fraction is the cytoplasmic membrane which was iso- 

Fig 1 Distribution of glycolate oxldoreductase m (A) washed 
226 000 x g x 60 nun pellet (cytoplasnuc membrane) and (B) cell free 
extract of E cob Lactate dehydrogenase m cytoplasmic membrane 
fractions (C) was also assayed after linear sucrose density gradient 
O---O, Protem, measured as optical density at 280 nm, O---O, 
glycolate oxldoreductase activity, A---A, lactate dehydrogenase 

actlvlty 
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Table 1 

Distrlbutlon of glycolate oxldoreductase and glycolate dehydrogenase actlvlty m centrifuged fractions of E colz 

Fraction Glycolate oxldoreductase 

Spec act a % Act b 

Glycolate dehydrogenase 

Spec act.’ Vo Act b 

12000 x g x 15 nun 
pellet 

12000 x g x 15 nun 
supernatant 

226000 x g x 60 mm 
pellet 

226000 x g x 60 mm 

000 0 

1 23 100 

1 30 65 

000 0 

1 16 100 

1 01 16 

supernatant 
Washing of 226000 x g x 60 mm 

pellet 
Washing of 226000 x g x 60 mm 

0 03 13 009 20 

1 95 58 3 2 10 71 4 

superiatant 0.00 0 000 0 

’ SpeciRc acbvlty measured as pmoi giycoiate oxlchzedih per mg protein 
b Percentage activity orlgmally present m 12000 x g x 15 mm supernatant 

’ Speck activity measured as pmol glyoxylate/h per mg protem 
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Table 2 Table 4 

Effect of inhibitors on E cob glycolate oxldoreductase m the 
226000 x g x 60 mm pellet 

Glycolate oxldoreductase of the 226 000 x g x 60 mm pellet of E cob 
treated wrth pronase enzyme 

InhibItor* Concentration Vo Inhlbitionb 

Potassium cyanide 1 1O-5 M 0.00 
1 lo-‘M 800 
1 lo-‘M 55.00 
2 lO-3 M 67.31 

Cupric sulfate I 10-6M 4O.00 
5 10-6M 72.43 
I 10-5M 84 61 

EDTA 1 -lo-‘M 0.00 
1 1O-4 M 2 01 
1 1K3 M 400 
1 lo-‘M 10 11 

Sodium ande 1 1O-5 M 000 
1 10-4M 0 20 
1 10-3M 1 30 

a Inhlbrtors added to the enzyme assay mature to give the final con- 
centratlons used 

226000 x g x 60 mm 
original pellet 

226000 x g x 60 mm washmgs 
of cytoplasmlc membranes after 
treatment with pronaseb 

Spec act a 

1 80 

First pellet 0 73 40 56 
Second pellet 0 70 38 89 

B Specclflc actmy measured as PmoI gIycoiate oxtdlzed/h per mg 
protein 

b Pronase was added m a final concentration of 1. mg/ml and m- 
cubated for 15 mm at 8°C 

’ Specific enzyme activity was 1 8 pmoi gfycolate oxidized/h per mg 
protem 

lated by Haddock [l l] from E.colr. For further charac- 
terization of this cytoplasmic membrane fraction, a 
marker enzyme, lactate dehydrogenase, was assayed 
using all the fractions from the sucrose density gradient 
as presented in fig.lC. The highest lactate dehydro- 
genase activity coincided with the maximal protein 
peaks of both cytoplasmic membranes and crude ex- 
tract ffig.l), Electron microscopic observation of a 
negatively stained 226000 x g fraction also revealed a 

closed membrane vesrcle (unpublished observation). 
The enzyme activity in the cytoplasmic membranes 

of Exoli was inhibrted by the sulphydryl inhibitor 
CuS04 (1 8 lo- 5 M), while the enzyme was insensltlve 
to the metal complexmg agents such as sodium azide 

Table 3 

Effects of homologous antIserum to the washed 226 Ooo x g x 60 mm 
pellet (cytoplasmic membranes) from E coin upon glycoiate ox- 

idoreductase actrvlty 

and EDTA as presented in table 2. 76% inhibition of 
the enzyme in E.ccdt was due to the addition of 2 * 10 - 3 
M potassium cyanide. This agrees with the finding of 
Lord [9], where it is concluded that the cyanide inhibl- 
tion of the enzyme is probably due to sulphydryl reac- 
tion rather than metal complexing, An antiserum raised 
against the washed cytoplasmic membranes caused 
58% inhibition of the enzyme activity as indicated in 
table 3. However, after solubilization of the membranes 
with 1% (v/v) Triton X-100, complete inhibition of the 
enzyme was obtained with homologous antiserum (table 
3). In addltlon, pronase enzyme was added to E.coh 
cytoplasmic membranes to destroy all the accessible 
glycolate oxidoreductase; after washmg of the mem- 
branes from pronase enzyme, the activity of glycolate 
oxidoreductase left rnslde the membranes was about 
3%40% as shown in table 4. This indicates that part of 
the glycolate oxidoreductase m E.cdi is exposed to the 
surface of the cytoplasmic membrane while the other 
part IS embedded inside (tables 3 and 4)” No previous 
studies on the intracellular distribution of the enzyme 
are reported, However, Lord 191 has punfied the enzyme 
partially from the 48000 x g x 60 mm supernatant 
fraction. 

We can conclude from m vitro studies that glycolate 
oxidoreductase m EAX& is firmly associated with the 
cytoplasmic membranes. 

Reaction 

CIycolate oxldoreductase 
of the 226OOO x g x 60 mma 

+0.2 ml null serum 
+ 0 2 ml antiserum 

Glycolate oxldoreductase 

Spec. act % h&lb&on 

1 80 0.00 
1 80 000 
0 75 58 33 

Ackrruw/&ge?nenls We would like to thank the Kuwait University 
Research Council for their Grant SO 037 

of the solublhzed 226000 x g x 60 mmb 1 79 000 
+O 2 ml null Serum 1 76 1 70 
+ 0 2 ml antiserum OOO 10000 

a Specific enzyme activity measured as qnol giycolate oxidized/h per 
mg protem 
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