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Table 1. Fartial purffication of cytosine deaminase from Bacillus stearothermophilus

Total Total Specific Fold Yield
Step protein activity activity (%)
(mg) (units) (units/mg)
Cell free extract 3,400 216.0 0.063 1 100
Ammonium sulfate 800 119.9 0.149 24 555
Heat treatment 262 113.9 045 72 52.7

Table 2. Substrate specificity of cytosine deaminase

Relative activity

Compound (%)
Cytosine 100
5'-Methylcytosine 0
5'-Fluorocytosine 0
Cytidine 0
CMP 0
Adenine 0
Adenosine 0
AMP 0

The reaction mixture contained 0.4 m/ of the partial
purified enzyme solution, 4 mM of the substrate and
0.05M Tris-HCI1 buffer(pH 6.5) in final volume of
Iml and then incubated at 35°C for 24 hr. The
activity was calculated from the stoichiometric
changes during the reaction in the concentration of
the substrate and the product, which were separated
by paper chromatography and assayed spectrophoto-
metrically as described elsewhere (10).
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Fig. 1. Double-reciprocal plot for cytosine concen-
tration and initial reaction velocities.
The enzyme activity was assayed under the
standard reaction conditions. Velocity(V) was
expressed as an units and substrate con-
centatiocn (S) in mM of cytosine.
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Fig. 2. Effect of pH (A) and temperature (B) on the
enzyme stability.
A; The enzyme solutions were diluted 2-fold
with the Mcllvaine buffer(pH 3.0 to 8.0) and
Tris-HCl buffer(pH 7.0 to 9.0). And then
incubated at S0°C for 10 min and dialyzed
at 4 for 5 hr against 2 changes of 20 volumes
of 00SM Tris-HCl buffer (pH 6.5). The
residual activity was assayed under the
standard conditions.
B: The enzyme solution in 0.05M Tris-HCI
buffer (pH 6.5) was incubated at the indicated
temperatures ranged from 50 to 80°C for 10
min. After cooled, the residual activity was
assayed under the standard conditions.
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Fig. 3. Effect of pH (4). and temperature (B}, and

Arrhenus plot of the effect of temperaure (C)
on the enzyme activity.
The enzyme activity was assayed under the
standard conditions except that pH (A) was
varied using a reaction mixture containing
0.05M buffer pH's from 3.0 to 90, and
reaction temperature (B) was varied from 25
to 40°C. Buffer used were Mallvaine buffer
(pH 3.0 to 8.0) and Tris-HCI buffer (pH 7.0
to 9.0). The data of Arrhenius plot (C) of the
enzyme activity include initial  velocity
determinations at temperature 27 to 35°C,
expressed V,.. plotted against reciprocal
lemperatures.

#7278 cytosine deaminase® Tt W] AHA4
s 4 7 ook B 49 o Hyge 7
‘9*5"”*1 10%{} ARl F P A HEEL
24E ZHAY Fig. 2Bol) vhepgd npe} 7bo] 80°

Coell 4 1047 dejslrmg of 75%0) 4o & 4oHA
o] k&)

Serratia manes(ens«] BA2(10)= 70°Cell 4] 108
dAelR 75%9 EagAe] AEFPYon B F o
80°Cell 4] 1037 °éﬂa]_fé 75%9] B 4gbgo] Al
FER Ydide]l & A4S o 5 Qlgdch
Y2 & pH Y RE

2+ B4 %‘”"ﬂ ") 2= pHO <deks pialy]
Aete] pH 3.0014 9.04to)ell 4 FAnt2S AJ# -1
%}”‘” *1'243"15} Fig. 3Ac] vleput ule} ’“’]

a0 WA pHE 7.0-7.59ch o] A 7}»:
Salmonella nphimurium (17y8] &9 wkg A
pH°] 7.3-7.59F wls=gk Agkolglcy. A awkg A
25+ Fig 3Bell vlebd wle} zte] 35-37°Cod o,
40°C<>IIHIF_ 54%2) EAEAS el

SAE) Bacillus  stearothermophilus®]  cytosine
deaminase®] 43 o2 FHEa)= 26 Keal/mol
olfck Eagt &4 &XE 27°Ce4] 35°CAfo)e]

e ri



308 Yu and Kim

Table 3. Effect of metal jons on enzyme activity
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Table 5. Effect of nucleotides on enzyme activity

Relative activity (%)

Compound
1.0 mM 0.1l mM

CaCl, 100 -
CdCt, 0 0
CuCh 0 0
FeCl; 63 94
FeSO, 70 94
HgCl, 0 0
MgCl, 100 -
MnCl, 100 -
PbCl, 100 —
ZnCl, 75 —
KCl1 100 -
NaCl 100 -
None 100 100

The enzymc activity was assayed under the standard
reaction conditions in the presence of metal ions at
the indicated concentration and expressed as relative
activity to that of control.

-; not determined.

Table 4. Effect of inhibitors on enzyme activity

Relative activity (%)

Compound
1mM 0.1 mM

EDTA 90 95
2-Mercaptoethanol 100 97
NaN- 100 -
NaCN 109 -
o-Phenanthroline 0 0
p-Chloromercuribenzoate 0 47
Trichloro acetate 110 90
Mono iodoacetate 35 39
None 100 100

The conditions were in accordance with those

described in Table 3.
-; not determined.
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ABSTRACT: Some Properties of Partially Purified Cytosine Deaminase from Bacillus

stearothermophilus

Yu, Tae Shick and Tae Hyun Kim (Department of Mz:crobiology, College of
Natural Science. Keimyung University. Taegu, Korea)

Cytosine deaminase (EC 3.54.1) from Bacillus stearothermophilus was partially purified 7.2-
fold with an overall yield of 52.7%. The partially purified enzyme deaminated cytosine only.
but not 5-methylcytosine and 5-fluorocytosine. The apparent Michaelis constant, Km value
for cytosine was 5.9 mM. The enzyme was relatively stable in the range of pH 4.0 to 7.0,

furthermore extremely thermo-stable :

more than 75% of the activity was remained after

heating at 80°C for 10 min at pH 6.5. The enzyme had a pH optimum at around pH
70 to 7.5. and temperature optimum at 35 to 37°C. And the activation energy (Ea value)

determined from an Arrhenius plot was 26 Kcal/mol.

The cnzyme activity was strongly

inhibited by heavy metal ions such as Cd"2, Hg'* Cu™? at 1 mM, and by o-phenanthroline,

and p-chloromercuribenzoate at | mM. But the enz

GMP, and CMP at | mM.

yme activity was activated increased by



