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Enzymatic Properties of Extracellular Cytosine Deaminase
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ABSTRACT: Enzymological proprties of an extracellular cytosine deaminase from Bacillus polymyxa
YL 38-3 were investigated. The extracellular enzyme was very stable, and optimum pH and temperature
for the enzyme activity were found to be near pH 6.0 in 0.2M potassinm phosphate buffer and at 30°C,
respectively. 5-Fluorocytosine was converted to 5-fluorouracil by the enzyme, but 5-methylcytosine was
not to thymine by it. The enzyme activity was completely inhibited by some heavy metal ion such as
ImM of Cd2- and Hg?+, and by 1mM of p-chloromercuribenzoate, respectively. The enzyme activity
was inactivated about 75% by 1mM of o-phenanthroline and monoiodoacetate, But the enzyme activity
was stimulated up to 200% by 1mM of 2-mercaptoethanol.
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Table 1. Partial Purification of an Extraceliular Cytosine

Deaminase.
Total Total Total Specific Yield
Step volume protein activity activity %)

(m)) (mg) (units) (units/mg)
Crude enzyme 4,000 296.0 304.0 1.027 100.0

UF system 410 88.6 206.1 2326 67.8
Ethanol PPt. 105 268 672 2507 221
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Fig. 1. Effect of the Period of Storage(A) and Tempera-

ture(B) on the Extracellular Cytosine Deami-
nase Stability.
(A) The enzyme in'0.2 M potassium phosphate
buffer (pH 6.0) was stored at 4°C and then the
residual activity was assayed. (B) The enzyme in
0.2 M potassium phosphate buffer (pH 6.0) was
incubated at the indicated temperatures ranged
from 40 to 90°C for 10 min. After cooled, the
residual activity was assayed.
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Fig. 2. Effect of pH(A) and Temperature(B) on the Ex-
tracellular Cytosine Deaminase Activity.
The enzyme activity was assayed under the
standard conditions except that (A) pH was
varied using a reaction mixture containing 0.2 M
of various buffers and (B) reaction temperature
was varied in 0.2 M potassium phosphate buffer
(pH 6.0). (A) Buffers used: —a-—, Mcllvaine
buffer (pH 3.0 to 6.0); — @—, potassium phos-
phate buffer (pH 5.0 to 7.5); —O—, Tris-HCl
buffer (pH 6.5 to 8.0).
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Table 2. Substrate Specificity of the Extracellular Cyto-
sine Deaminase.

Compound (4 mM) Deamination

Cytosine

5-Fluorocytosine

5-Methylcytosine -
Cytidine -
5-CMP* -

Each reaction mixture contained 0.4 m/ of the enzyme
solution, 4 mM of the substrate and 0.2 M of potassium
phosphate buffer (pH 6.0) in final volume of 1 m/ and
then incubated at 30 °Cfor 24 hour.

* . 5"Cytidine monophosphate.

Table 3. Effect of Metal lons and the Extracellular
Cytosine Deaminase Activity.

Metal ion (1 mM) Relative activity (%)
MnCl, 52.0
FeCl; 114.0
CoClz 23.8
CuCl, 28.6
ZnCly 61.2
CdCl, 4.0
HgCl, 0.0
MgCl, 98.3
KCl 96.2
NaCl 99.0
None 100.0

The enzyme activity was assayed under the standard re-
action conditions in the presence of metal ions at the
indicated concentration and expressed as relative activi-
ty to that of control.
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Table 4. Effect of inhibitors on the Extracellular Cyto-
sine Deaminase Activity.

Inhibitor (1 mM) Relative activity (%)
EDTA* 69.0
PCMB** 0.0
2-Mercaptoethanol 212.5
Monoiodoacetate 25.0
Trichloroacetate 844
Sodium azide 75.0
Sodium cyanide 87.5
Sodium floride 100.0
None 100.0

*; Ethylenediaminetetraacetate,

**. p-Chloromercuribenzoate.

The conditions were in accordance with those described
in Table 3.
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