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Distribution and substrate specificity of 5-fluorocytosine deaminase were studied in various genera of bacteria.
5-Fluorocytosine deaminase was produced by various bacteria independent of genus and species and it catalyzed the
deamination of cytosine, 5-fluorocytosine and 5-methylcytosine. Xanthomonas campestris 1AM 1671 produced
relatively large amount of 5-fluorocytosine deaminase. The composition of optimum culture medium for enzyme pro-
duction was glycerine 0.5%, peptone 1%, yeast extract 0.5%, NaCl 0.5% and the initial pH of the medium was 7.5.
The highest enzyme formation was observed after 24 hours of cultivation in 500 ml shaking flask containing 90 ml of
medium at 30°C on a reciprocal shaker.
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Fig. 1. Absorption spectra of substrates and

reaction products in 0. IN HCI.

The change in molar absorbance in 0. 1N HCI
was calculated to be 5, 000M ' cm ™' for 5-fluoro-
cytosine and 5, 300M
(A) : —,0.06 mM cytosine; ---,0.06 mM uracil

(B) 1 —,0.06 mM 5-fluorocytosine; ---,0.06 mM

“lem~! for cytosine.

5-fluorouracil
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Table 1. Distribution and substrate specificity

of 5-fluorocytosine deaminase in bacteria.

Cytos- 5-fluoro- 5-methyl-

Strain : . .
mne cytosine cytosine

Pseudomonas fragi
IFO 3458

Pseudomonas polycolor
IFO 3918

Pseudomonas MA E.E.
Snell

+ + +

Pseudomonas iodinum

IFO 3558
Pseudomonas fluore- + ++ ++
scens Tanaka & Knox

szth.omonas campe - i Tt s
stris JAM 1671
Escherichia coli
Crookes, Ajinomoto
Escherichia coli
K12 IFO 32-8
Escherichia coli
B L.I. Pizer
Aerobacter cloacae
IAM 1221
Aerobacter aerogenes
IFO 3317
Erwinia aroideae
IFO 3830
Serratia marcescens
[FO 3504
Serratia plymuthicum

IFO 3055

Proteus vulgaris
IFO 3851
Achromobacter aceris
(Edson & Carp)
1IFO 3166

-+

++ +

Bacillus natto Swa-
mura [FQO 3013

Bacillus natto U. U.
Shimane Agricult.
College

Bacillus subtilis
IFO 3007

Bacillus subtilis

var. aterrimus
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Table 1. A=

5- flaoro- 5-methyl-

Strain Cytos- K
cytosine

. cytosine
ine
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Table 2. Specific activity of 5-fluorocytosine-

deaminase for 5-fluorocytosine and cytosine.

Bacillus subtilis var.
niger IFO 3214
Bacillus subtilis
K. Wild. Ajinomoto
Bacillus pumilus
IFO 3030

Bacillus circulans

IFO 3329

Bacillus licheniformis
IAM 11054

Bacillus sphaericus
IFO 3341

Bacillus sphaericus
IFO 3525

Bacillus sphaericus
IFO 3526

Bacillus sphaericus
IFO 3528

Agrobacterium radio-
bacter 1AM 1526

Agrobacterium tume-
faciens 1AM 1037

Micrococcus flavus
IFO 3242

Micrococcus luteus

IFO 3763

Micrococcus roseus

IFO 3764

Staphylococcus aureus
IFO 3060

Sarcina lutea

IAM 1099

Sarcina lutea

IFO 3232

Sarcina marginata

IFO 3066

Sarcina variabilis

IFO 3067

Corynebacterium rath-
ayi IFO 12162 A e

Brevibacterium ammo-
niagenes 1FO 12071
Brevidacterium sp.

P145N. Kato

Brevibacterium ince-

rtum 1FO 12145 T+ T +

Specific activity (units/mg)

4 +4; The high activity of the enzyme (above 0.2
of OD value of the spot eluate).

Strai
ramn Cytosine 5-fluoro-
cytosine
Pseudomonas fluorescens 0.11 0.13
Tanaka & Knox
Xanthomonas campestris
0.16 0.18
IAM 1671
Escherichia coli TFO 3208 0. 10 0.11

Serratia marcescens IFO 3504 0,08 0.09

Acheromobacter aceris

(Edson & Carp) IFO 3166 0.09 0. 14
Bacillus subtilis IFO 3007 0.12 0.13
Corynebacterium rathayi

[FO 12162 0-10 012
Brevibacterium incertum

IFO 12145 009 0-11

The microorganism was grown in a 500m! shaking

flask containing 100m! of the medium described
above under aeration at 30C for 35hr.
FCol g shddo] mlmd %2 ez vebxo

(Table 2).
Xanthomonas campestrisOll 2|8t 5-FC deami-
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Table 3. Effect of carbor sources on enzyme

365

Table 4. A=

Nitrogen sources  Conc. Final Growth Total Specific
(%) pH (OD at acti- activity

660nm) vity  (units/

(units) mg)

formation.
Carbon Final Growth Total Specific
sources oH (ODat activity activity
(1%) 660nm) (units) (units/
mg)
Glucoes 8.2 5. 89 4.62 0.199
Sucrose 8.4 7.52 6.33 0.212
Fructose 8.0 6. 53 4.06 0.155
Mannose 8.5 8.09 9.04 0.224
¥ .lose 8.0 5. 49 4.39 0.205
Glycerin 8.2 9.41 9.67 0.224
Dextrin 8.2 6. 88 1.60 0.075
Soluble starch 8.2 6.54 3.63 0.161
Sodium acetate 8.7 6. 96 6.24 0.178
Sodium citrate 8.5 4.08 3.49 0.170
Sodium tartrate 8.2 5.77 3.11  0.103
Sodium succinate 8.2 6. 10 2.16 0.060
None 8.0 6. 16 4.03 0.130

Each carbon source was added to the basal me-
dium containing 0. 5% meat extract, 1% peptone,
0.5% NaCl and 0.1% yeast extract (pH 7.0).
The cells were inoculated to a shaking flask (500
m!/) containing 90 m/ of medium and cultivated at
30°C, for 30 hours ona reciprocal shaker.

Table 4. Effect of nitrogen sources on enzyme

formation.

Ammonium chloride 0.8 6.8  0.56 0.99 1.05
Ammonium sulfate 0.8 6.8  0.63 0.50 0.49
Sodium nitrate 0.8 7.2 0.64 0.35 0.43
None 6.8 0.45 0 0

Each nitrogen source was added to the basal medium con-
taining 1% glycerin and 0.5% NaCl (pH 7.0).

Table 5. Effect of concentration of glycerin on

enzyme formation

Concentra- Final Growth Total Specific
tion (%) pH (OD at activity activity
660nm) (units) (units/mg)
0 8.5 7.26 9.50 0.22
0.5 8.3 9.85 18.09 0.35
1.0 8.2 9.70 18. 37 0.33
2.0 8.1 9. 41 14.72 0.31
3.0 8.1 8.91 13. 36 0. 32

Nitrogen sources  Conc. Final Growth Total Specific

Besides glycerin, all media contained 1% peptone,
0.5% yeast extract and 0.5% NaCl (pH 7.0).

Table 6. Effect of initial pH on enzyme formation

(%) pH (OD at acti- activity
660nm) vity  (units/
(units) mg)
Peptone 1 7.5  2.04 0.67 0.083
Meat extract 1 7.3 3.09 4.03 0.22
Yeast extract 1 7.0 6.12 10.57  0.31
Peptone 1 7.5 526 5.45 0.24
+Meat extract 0.5
Peptone 1 8.0 9.4 1.69 0.27
+ Yeast extract 0.5
Peptone 1 8.2 809 10.28 0.23
+Meat extract 0.5

+Yeast extract 0.3

Peptone 1 8.4 9.70 11.89 0.19
+Meat extract 0.3

+Yeast extract 0.5

Urea 1 9.0 0.30 0 0

Initial Final Growth Total Specific
pH pH (OD at activity  activity
660nm)  (units) (units/mg)
6.5 8.0 8.79 10. 63 0. 21
7.0 8.0 9.31 13. 80 0. 25
7.5 8.1 9.98 13.92 0. 26
8.0 8.2 10. 06 7.90 0. 13
8.5 8.2 10. 48 2.16 0. 04

Cultural medium contained 1% glycerin, 1% peptone,
0.5% yeast extract and 0.5% NaCl.

o} 0.5% 2 1.0%oNA £ AAE Jep U} (Ta-
ble 5). &4 A4S g 2uiek wixl o] =% pH
E AEZ Az, wiAY 2% pHE FoAF we)
Tol A{2 Frhstd o, fae] A4 pH 7.5
R0l vimA FL ez velyke} (Table 6).
olatel A3 AE o2 3to] 0.5% glycerin,
1% peptone, 0.5% yeast extract, 0.5% NaCl

N
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Fig. 2. Cultivation time and enzyme formation.

Enzyme activity was determined under standard

assay conditions by addition of cytosine.
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