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The apparent Michaelis constant Km of extracellular adenine deaminase from Streptomyces sp.
J-350P was 5.8 x 10~5M. The activation energy of the enzyme was calculated from Arrhenius plots
for adenine and the value was 3.13 Kcal /mole. The purine analogues, 6-chloropurine, 2,6-diamino-
purine, 6-bromopurine, 4-aminopyrazolo[3,4-d]pyrimidine, 6-iodopurine, and 8-bromoadenine
were substrates for the enzyme. 6-Dimethylaminopurine was a competitive inhibitor of the enzyme.
The enzyme was inhibited by 0.1mM of Fe’*, Ag*, and Hg** and 1 mM of o, o!-dipyridyl, penta-
chiorophenol, and p-chloromercuribenzoate.
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Fig. 1. Effect of substrate concentration on adenine
deaminase
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Fig. 2. Effect of temperature on the reaction rate of
adenine deaminase from J-350P

The data are plotted as log vs. the reciprocal of the ab-
solute temperature (°K).
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Table 1. Adenine deaminase activity on purine
analogues

Compound er:give) gln?m
Adenine 100 0.058
6-Mercaptopurine not reacted
6-Chloropurine 20 1.0
6-Iodopurine 17 1.0
6-Bromopurine 7.6 1.1
6-Dimethylaminopurine not reacted
6-Benzyladenine not reacted
2,6-diaminopurine 11 0.67
8-Azaadenine notreacted
8-Bromoadenine 25 1.0
4-Aminopyrazolo[3,4,-d} 20 0.5
pyrimidine

Enzyme activity was determined by standard assay
method except that the substrate was changed as in-
dicated. Maximum velocities and Km values were ob-
tained from Lineweaver-Burk plots.

Table 2. Effect of purine compounds on adenine
deaminase activity

Compound (0.1 mM) Relative activity
8-Azaadenine 85
6-Dimethylaminopurine 67
6-Benzyladenine 103
6-lodopurine 113
6-Mercaptopurine 103
Urea 86
Theophylline 90
Theobromine 81
5-Fluorocytosine 89
Thymine 82
Inosine 91
Uric acid 94
Uracil 85
Cytosine 93
Xanthosine 94
Hypoxanthine 91
Guanine 90

The reaction was carried out under standard assay con-
dition except that purine compound was added as in-
dicated.
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Fig. 3. Inhibition of adenine deaminase by 6-dimethyla-
minopurine

The reaction mixture and conditions were those of the
standard assay system described in the text.

¢, Rate with 0.06mM of adenine; e, rate with 0.09mM of
adenine.
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Tabje 3. Effect of metal ions on adenine deaminase ac-
tivity
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Table 4. Effect of some reagents on the adenine
deaminase inhibited by metal ion

Relative activity

Metalion (M 05mM  0.1mM  0.01mM
None 100 100 100 100
BaCl, 92 108

CaCl, 100 100

CoCl, 93 98

CuCl, 71 75

FeCl, 0 24 73

PbNOp, 95 93

MgCl, 120 115

HgCl, 0 0 12
NiCl, 93 100

KCl 99 99

SnCl, 99 94

AgNo, 0 8 25
ZnCl, 95 60

Li,S0, 120 115

The enzyme was preincubated with each metal ion in
0.01M potassium phosphate buffer, pH 7.0 at 37°C for
10 min. After then, the activity was measured by stan-
dard assay method.
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0.05mM2} p-CMBell o8] Ashsl fsof 0.1
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2 =4sigch, Table 7old 2 wleh o]
2-mercaptoethanol-& |28 of-& AJok2 F4 9 &
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First Second Relative
incubation incubation activity
None None 100
None EDTA 0.2mM 101
“ NaCN ~ 109
HgCly 0.01mM None 12

” EDTA 0.2mM 12

” NaCN ~ 8
AgNO;3 0.01mM None 22

. EDTA 0.2mM 100

” NaCN ~ 115
ZnCl, 0.1 mM None 58

” EDTA 0.2mM 114

” NaCN ” 87
CuCl, 0.00lmM None 58

“ EDTA 0.2mM 98

v NaCN ~ 54

The enzyme was preincubated with each metal ion at
37°C for 10 min, and then with each reagent for further
10 min. The enzyme activity was measured by standard
assay method.

Table 5. Effect of some reagents on adenine deaminase
activity

Relative activity

Reagent ImM  0.1mM  0.05mM
None 100 100 100
a,a’-Dipyridyl 0 82
NaCN 88 107
o-Phenanthroline 10 114
EDTA* 99 105
Pentachlorophenol 6 63
Monoiodoacetate 101 88
NayAsO, 138 131
N-Ethylmaleimide 93 100
pCMB** 0 16 67
NaF 91 jo1
NaN, 97 98
Trichloroacetate 98 100

After incubation with the reagent at 37°C for 10 min,
the enzyme activity was measured immediately.
* Ethylenediaminetetraacetic acid;

** p-chloromercuribenzoic acid.



316

Table 6. Effect of metal ions on the adenine deaminase
inhibited by some reagents
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Table 8. Effect of alkylating agents on adenine deamin-
ase inhibited by p-CMB

.FlrSt . 'Second‘ Rellat.lve First incubation Second incubation Relflt%ve
incubation incubation activity activity
None None 100 None None 100
None BaCl, 0.2mM 108 »-CMB None 81
MgCl, ~ 110 “ Monoiodoacetate 67
CaCl, ~ 100 0.1mM
Li,SO, “ 116 " N- -E:)h;lm&lexmxde 78
@, Dipyridyl None 7 Monoiodoacetat Mﬁrg 05mM 69
0.1mM BaCl, 0.2mM 73 PR #-CMB 0.05m
MgCl, 104 N-Ethylmaleimide ” 84
CaCl, ~ 103 0.1lmM
Li,SO, * 72 Reaction conditions are the same as those in table 7.
Pentachlorophenol None 69
0.1mM BaCl, 0.2mM 104 Adenineol th&t Streptomyces sp, J-350P Lo
MgCl,  * 9 Km %2 58x10°M& FA=A,  Sacchar
CaCl, 7 62 omyces cerevisiaed L% 7,1X107° M2 B350
S0,  ~ 70 glovf(13), = @ Candida utilis®t Azolobacter

The enzyme was preincubated with each reagent for 10
min, and then with each metal ions for further 10 min.

Table 7. Effect of sulphhydryl compounds on adenine
deaminase inhibited by p-CMB

First incubation  Second incubation Rel?t?ve
activity
None None 100
p»CMB0.05mM  None 81
" Glutathione 0.1mM 86
” Cystein “ 81
” 2-Mercaptoethanol ~ 95

Reaction conditions are the same as those in table 6.
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4-aminopyrazolo[3, 4-d]pyrimidine, 6-iodopurine,
2 Faol ol 7]AE °]
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3 AAA Az Agsign, £ 24+ 0.1mM
o] Fe**, Agt Sol s AHsh=lglori, 1mMel
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22] 3 8-bromoadenine<

a, ar-dipyridyl, pentachlorophenol,
o) A=l
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