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Table 6. Properties of the partially purified enzyme 

Distribution 

Solubility 

Substrate specificity 

Metal ions 

Inhibitor 

Optimal pH 

Testis , Brain (newborn) 
Membrane bound 

-゚CG 

Mn2+ 

ATP. GTP. Citrate 

Glutamate, Phosphate 
6.8 

( 1 

I 

/1 -CG-Sepharose 

AH-Sepharose 4B M 

-CG 100 

r I 

Sepharose 

( :1) n 

7 

50 

Fig. 18. enzyme activity assay system 

*COOH 

*CH2 

*CH2 

hydrolysing 
enzyme 

H2C-COOH 

H2C-COOH 

Complete system 
M Imidazole buffer 
(0.67 mM MnCI (pH 6.8)) 

COOH 

CH2 
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Table 7. Used buffer and reagents 

Enzyme Buffer 

Substrate 

0.1 M Imidazole-HCI (pH 6.8), 4 mM  MnCI2 
270 mCi I mmol (used 1/180) 

Stop reagents (1) Amberlite H+ form(200-400 mesh) 10 % TCA 

(2) Dowex 1 X8 formate form (200-400 mesh) resin 

slurry containing 0.05 N formic acid, 
1 mM  Glutamate, 10 mM  EDTA (resin:water=1 :2) 

Scheme 9. -゚CG-hydrolysing enzyme activity assay system 

a) of enzyme 

Enzyme buffer 
+ substrate 
+ enzyme 
+ distilled water 

Total 

incubated for 30 min at 37 Oc 

stopped with Method A or Method B 

b) the stop method of enzyme 

A Method (column) 
reaction m喆ture 

3000 5 min 

sup 

applied to Amberl咜e H+ mesh) 
and washed with 1 ml of 5 % TCA 

washed 3 times with 1 ml of distilled water 

eluted with 2 ml of 3 M 

collected in scintillation vial and added 10 ml of scintillator 

scintillation counter 

B Method (batch) 
reaction mixture 

stopped with 1 ml of slurry {Dowex 1 X8 formate form mesh) 
0.05 N formic acid, 1 mM Glu, 10 mM EDTA :2)} 

vortex mixed and stood at room temp for 30 min 

3000 rpm, 5 min 

sup (usually 0.8 ml aliquot) 

scintillation counter 
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A 

Amberlite IR-120 H+ form (200-400 mcsh) 

B 1 x8 formate f01m (200-400 

N formic mM  Glu, 10 mM  

resin:water= 1 . 2 ml 

( -+) (3 

f) 

1 J 

Sepharosc 

6B column -Scpharosc 4B aff�ity 

S-300 gel 

buffer (0 , 1 M imidazolc-HCI (pH 6 , 8) , 

0.5 mM  EDTA) 900 

20 min 

buffcr (0.1 M imidazole-HCI (pH 

0.5 mM  m] 
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A (0.01 M imidazole-HC1 (pH 6.8) , 0.5 mM 

(BIO-GEL HTP (2.5x 1 0 cm; 

M 

B (0.05 M 

Tris-HCI (pH mM MnC1,‘ 0. 1 % Lubrol PX , 0.4 M 

(1.5x9 cm; 

200 

-CG-Sepharose 4B (1.5x9 

11 

S-300 super fine (2.5x 120 cm; Pharmacia) 

ml) 
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ml 

-CG 

Adu It rat testes 
with 0.1 M 

hor�genate (0.5 mM EDTA, pH 6.8) 

20 min 

ppt …d 0.1…… 
(0.5 mM 0.5 % Lubro l, pH 6.8) 
10000 rpm, 20 min 

precipitated with ammonium sulfate (30"'90 0/0) 

applied to Hydroxyapatite 

applied to Sepharose 

applied to -゚CG Sepharose 48 

applied to Sephacryl S-300 

purified enzyme 

Scheme 10. Purification of enzyme 

( ;)) Mix detergents 

dctergents (OOC) 

];r;-
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-CG mg 

Calibratiol1 Kit (Thyroglobulin 669 

KDa, Ferritin 440 KDa, KDa, Lactatc Dchydrogenase 140 KDa, Albumin 

67 KDa; IJ Upper 

% 

KS-80 I 0 (MAR gel 

gel 

coomassic blue R-250, 50 % MeOH, 10 % acetic 

% methanoJ acetic 

( ti 

acid-Schiff 

% acctic Il,i j: 

% acetic 

mg protein/ml) 

F 

detergents 
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Table 8. Purification of ゚ -CG-hydrolysing enzyme 

Steps 

Homogenate 
Extract 
Ammonium sulfate 
Hydroxyapatite 

Cu2+-Chelating Sepharose 

Sepharose 
Sepacryl 

Protein (mg) 

21400 
1240 
605 
40.8 

7.66 
1.81 

0.12 

Spec.act 

1.5 
19.5 
20.3 
244 
1280 
3240 

19200 

Recovery (0/0) 

100 
81 
40 

38 
32 

19 
7 

Fold 

13 
14 

168 
883 
2230 
13200 

Spec.act. : Specific activity (pmol / mg / min) 

A 

-Chelating 

0.15 

,IJ: .'N 

380 

I H 
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Mix detcrgcnts-polyacrylamide gel electrophoresis (Mix detergents-

460 KDa 

19(Lane 

N-Glycosidase - + 
M.W. 1 PAS 2 PAS 
KDa 

+ 
+ + 

140'" 

Fig. 19. Native polyacrylamide gel electrophoresis 

of -゚CG-hydrolysing enzyme 

Proteins were applied to each lane and 

stained with Coomassie brilliant blue. Lane 1, the 
purified enzyme; lane 2, the purified enzyme 
digested with N-glycosidase F. 
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460 

E x 

¥ 

+ 0 2000 4000 

Enzyme activity (dpm x I mm  slice) 

Fig.20. ゚ -CG activity in an acrylamide gel 

6000 

After native 5 % PAGE, one gel was stained with CBB and the other 
was cut into 1 mm  slice to extract the enzyme. The activities was 
measured in the extract as described in methods. 

-CG 

-CG l.'y 

q傔 

1/5 
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Fig. 23 Substrate specificity of enzyme 
Substrate specificity was examined by the competition assay 

NFG 

NAA 

-゚CG : ß-Citryl-L-Glutamate, (0) : 

NAA : NFG : N-Formyl-L-Glutamate 
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EDTA 
1 mM  + 

Mn2+0.67 mM  

+EDTA 1 mM  

Mn2+ 2 mM  

Ca2+ 2 mM  

MQ2+ 2 mM  

50 100 

activity (0/0) 

Fig. 24 Effects of metal ,ions enzyme activity 
Purified enzyme was incubated with EDT A and 
then incubated with various metal ions. The 100 % activity 
represents the of the activity under the conditions of 
complete assay. Data were expressed as the meani:S.D. 

4U GTPO.1 89 

I)Jl '1 

compounds 

ATP 

GTP 

Glutamate 

Citrate 

Quisqalate 

NMDA 

percent inhibition 

0.1 mM  1.0 mM  

81.8+1.0 

98.4+0.6 

96.3+0.1 

16.6+1.5 

Percent inhibition : mean::tS.D. 

Table 9. Effect of nucleotides and the other 

on ゚-CG-hydrolysing enzyme 

Purified enzyme was incubated 
with or without inhibitors. Results are expressed as 
a percent inhibition. 
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-CG 

{-3 

k 

(3 

13 

-CG 
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1-3 -CG 

t-'i= [3 -CG t,'j= 

-CG 
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