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ABSTRACT: The extracellular adenine deaminase from Nocardioides sp. J-275L was purified by the
following techniques: ammonium sulfate fractionation, DEAE-Cellulose, DEAE-Sephadex A-50 col-
umn chromatography, and Sephacryl $-200 superfine gel filtration. The enzyme was partially purified
about 3889.5-fold with about 5.2% yield by these procedures. The molecular weight of the enzyme was
39,000 by a calibrated Sephacryl S-200 superfine column chromatography. The enzyme was stable at
pH 7.5 and up to 40 °C. Glycerol was effective on the stabilization of the enzyme during storage. The
optimum pH and temperature of the enzyme were around pH 7.5 and 40°C, respectively. The apparent
Michaelis constant Km of the enzyme for adenine was 7.4 % 10-5M. The purine analogues, 6-chloropu-
rine, 2,6-diaminopurine, 6-bromopurine, 4-aminopyrazolo I3,4-d]pyrimidine, and 8-azaadenine were
substrates for the enzyme. 6-Dimethylaminopurine was a competitive inhibitor of the enzyme. The en-
zyme was inhibited by 1mM of Cu?+, Fe’+, Pb2*, Hg?*, and Ag*, and 1mM of a,a’-dipyridyl, pen-
tachlorophenol, and pCMB.
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Table 1. The purification of extracellular adenine deaminase from J-275L

Step Total Total Specific Relative Yield
activity protein activity purification (%)
(units) (mg) (units/mg)

Broth 38750 65210.0 0.6 1 100

Ammonium sulfate 28080.4 1109.5 25.3 42.2 72.5

saturation

(55-70%)

DEAE-Cellulose 12402.7 79.5 156.0 260.0 32.0

DEAE-Sephadex 4413.6 7.5 588.5 980.8 114

A-50
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Fig. 1. Determination of molecular weight of adenine
deaminase by Sephacryl S-200 superfine gel fil-
tration
Details are given in the text
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Fig. 2. Effect of pH (A) and temperature (B) on stability
of adenine deaminase
(A) After the enzyme solutions in various buffer
solutions were treated at 35°C for 20 min, The
residual activity was measured by standard as-
say method.
©, K-phosphate buffer; ®, Na-phosphate buffer;
4, Na-acetate buffer; a, glycine-NaOH buffer;
0O, Tris-HCI buffer.
(B) After the enzyme solution in 0.05M potas-
sium phosphate buffer, pH 7.0, was incubated at
the indicated temperature for 10 minutes, the ac-
tivity was measured by standard assay method.
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Fig. 3. Effect of various alcoho! and acetone on en-
zyme activity
The enzyme solutions were stored at 4°C in
0.05M potassium phosphate buffer, pH 7.0, con-
taining 15% of indicated compound. After stan-
ding for indicated period, residual activity was
assayed by standard assay method. O, Glycerol;
O, ethylene glycol; &, acetone ;& ethyl alcohol;

® , none.
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Fig. 4. Effect of pH (A) and temperature (B) on activity
of adenine deaminase
(A) a, Na-acetate buffer;
o, Na-phosphate buffer;
&, K-phosphate buffer;
m, tris-HCI buffer;
(B) ©, glycine-NaOH buffer.
0, K-phosphate buffer.
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Fig. 5. Effect of substrate concentration on adenine
deaminase from Nocardioides sp. J-2751
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Table 2. Adenine deaminase activity on puring analo-

gues
Compound Vmax Km
(relative) (mM)
Adenine 100 0.074
6-Mercaptopurine not reacted
6-Chloropurine 19.5 0.33
6-lodopurine not reacted
6-Bromopurine 22.7 0.25
6-Dimethylaminopurine not reacted
6-Benzyladenine not reacted
2,6-Diaminopurine 8.5 0.12
8-Azaadenine 11.7 0.17
8-Bromoadenine not reacted
4-Aminopyrazolo [ 3,4-d ] 20.3 0.29

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.
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Fridovich(1971) 7} 238 4

S Eonoh 88 dbol W4 Molvh, # 4-amin-

> Hartensteinds

v

zom

10}
1 | 1
0.03 0.06 0.09
lil mM
Fig. 6. Innibition of adenine deaminase by 6-dimethyl-
aminopurine

The reaction mixture and conditions were those
of the standard assay system described in the
text. @, 0.06mM of adenine; ¢, 0.09mM of
adenine.
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Table 3. Effect of metal ions on adenine deaminase ac-
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Table 4. Effect of some reagents on adenine deamin-

tivity ase activity inhibited by metal ion.

Relative activity First incubation =~ Second incubation Relative activity
Metal ion 1mM 0.1mM 0.01 mM None None 100
None 100 100 100 Pb(NO,), 0.5mM None 60
BaCl, 72 85 EDTA 1mM 106
CaCl, 80 98 NaCN 1 mM 63
CoCl, 66 85 CuCl, None 62
CuCi, 32 62 EDTA 0.2mM 98
FeCl, 30 89 NaCN 0.2mM 31
Pb(NOj), 0 90 31 HgCl, None 31
MgCl, 80 72 EDTA 0.2mM 13
HgCl, 0 0 NaCN 0.2mM 3
NiCl, 62 59 AgNO, None 22
KCl 77 100 EDTA 0.2mM 100
SnCl, 90 100 NaCN 0.2mM 116
AgNO, 0 30 The enzyme was preincubated with each metal ion at
NaCl 76 100 37°C for 10 min, and then with each reagent for further
ZnCl, 74 43 10 min. The enzyme activity was measured by standard

assay method.

Li,S0, 103 106

The enzyme was preincubated with each metal ion in
0.01M potassium phosphate buffer, pH 7.0 at 37°C.
After 10 min, the enzyme activity was measured by
standard assay method.
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ool ofs) sl JA A2 EDTA 2s)
3 5-=gont, 0.01mM Mg?t ool 231 |3
© EDTA 1mMel o3 3]5=x] ¢kglel, Ag*

Table 5. Effect of some reagents on adenine deamin-

ase
Relative activity
Reagent ImM  05mM  0.1mM
None 100 100 100
a, a-Dipyridyl 0 30
NaCN 102 100
o-Phenanthroline 0 35 81
EDTA* 93 134
Pentachlorophenol 4] 36 87
Monoiodoacetate 83 96
Na,AsO, 115 112
N-Ethylmaleimide 111 104
p-CMB** 0 70
NaF 97 92
NaN, 102 100
Trichloroacetate 98 98

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

o] ol ofa AallE FAol XL NaCNol o)
3]5-5 9l

Pseudomonas«l Al EW F4ol 7S Hg?t o
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2ol ofsl 2A Aefzn] Hg2tol oo xajd &
Aol EDTAe 23l 3]¥=9l ot (Jun
and Sakai, 1978), ¥ &4 Hg? o|-2¢] 24
Fe| 2A AMallz| At EDTA7 84326l o}

o GHE TR Lafol, ae] Yool 3

29

T4 AdAEL]
daF2 ZE3sl] Table Soll 2 A3 ehfed
. a, a/-Dipyridyl, o-phenanthroline, penta-
chlorophenol, p-CMB %°] 1mMz} 0, 5mMol
A a4 248 24 Al 2 NaN,,
Na,AsO,, NaCN % N-ethylmaleimide $& &
Aol WiohE ofeks Fa UMY 4 THS
of7k S AT p-CMBel sl Aafsl g 4o
F7HA] mercurial B SH A2k #7hsle] )L
AESIA o fae Tilol opFa odFr Fx
Febe A& ebylc(Table 6).
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chromatography, DEAE-Sephadex” A-50 column chromatography

Aol 28l 5,299 4 ;H 3889, bell . BR-A A 519 ond,
000 o Zxx|9)
£ g9 o}H

4 24 pHel 254 pH7. 58 40CHe, &40

adenine deaminase® 34k
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Table 6. Effect of sulphhydryl compounds anc alkyla-
ting agents on adenine deaminase inhibited by

H-CMB
First incubation Second incubation Relative
activity

None None 100
»-CMB 0.05 mM None 73

” Glutathione 0.1 mM 61

» 2-Mercaptoethanol 73

i Cystein 65

” Monoiodoacetate 63

" N-Ethylmaleimide 71
Monoiodoacetate p»CMB 0.05 mM 70

0.1 mM
N-Ethylmaleimide 75

Reaction conditions are the same as table 4.

2

DEAE- Cellulose column
. Sephacryi S-200 superfme gel filtration 52 2
& Sephacryl $-200 superfine gelell @&l 39,
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*ny Ha
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HES purine

analogue S|4l 6-chloropurine, 2, 6-diaminopurine, 6-bromopurine, 4-aminopyrazolo[3, 4-d] pyridine, 8-azaadenine

ol 71AZ olg=rt, ¥ A4E 0. 1mMe Cu?, Fe?*,
Pb#*, Cu?t, Ag*oll ofsll si®l &4el P42 EDTAC
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