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Table 1 Substrate specificity of enzyme acting on various derivatives of hydantoin

BEF Y Derivative of hydantoin Rclatﬁfgﬁfrﬁ(fﬁﬁw
S-EERER S-methylhydantoin 38.63
S-PEER 3-methylthiocthylhydantoin 4538
S-F L HE 5-phenylhydantoin 100
S-EF LR 5-benzylhydantoin 8.50
S—(H-BEFE)GHE 5-(p-hydroxyphenyl) hydantoin 15.00
S-EEHEERE 5-hydroxymethylhydantoia 6.63
5-(1-FEPFE)&HE 5-(l-methylpropyl) hydantain 5.13
-2 TEAH S-isobutylhydantoin 34.25
ST E hydanicin-S-acctic acid 6.25
S-mE AR hydantoin-S-progienic acid 4,25
5-(4-Z|THEIGHE  5-(4-aminobutyl) hydantoin 4.13
5-(3-WEMFEIME  5-(3-guanidinopropyl) hydantoin 7.00
PRI 5-imidazolidylkydantoin §.00
5 (3R EIEE 5-(3-indolylmethyl) bydanioin i 11.0D

[ % s-frEftE BAE. fEREREH ]
177 LR R s (ELRE 5 -3 FF g LR A 5- 10or

(15 2P ) # RO 76 0 7R 1 Ry
(=) Bt A RE pH £

L s-EREHE.S-IMLEBEMS- 10

FRGENE, AR pH FTREHE 2o

HERUE 1o W S-EEBAORE e B
=z

%82, EHiE pH FEEHAR 5-FH o o
EREREE oM b 8.7 A4, TR :

t s BEEFGEE pH 0 . :
% 5P EBRGRIE ot 29 M1 BT RARYHEENS 8 XA

(E) iﬁﬁﬁﬁ‘g!iﬁﬁ Fig. 1| Effect of pH on enzyme activity toward
FAERET, H I R=FhEWmAE vatious substrates
. N —_ 1. 5-¥#¥i#H 5-phenylhydantoin

ﬁﬁﬂ:%%(@ 2)153%, ﬁﬁ;ﬁﬁ:ﬁ,&% 2. 5-Eﬁﬁz,§i§é S-fncthylthio:lhyihydnnloin
M EREEAR 94 45C £5. 3. S-BIZWR S-methylhylantoin

() SMEFRESTHEB G o050 Loy B
Pm pH 3.20—9.00, 0,05M BREELEN

1 RIS FIR K (EHRRER e o oS
M&H) FHITEBRAEN, 25MmA 1 X Na,B,0,-NaOH
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Fig. 2 Effect of temperature on enzyme
activity toward various substrates

BARE 1 Legend as in Fig. 1
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Table 2 Effect of metal ions and chelating agents on enzyme activity

2 1EF(%) Relative activity
Metal 1
&RmEF etal ion Jo— EDTA Gmae
Native cells EDTA treated cells

* B Control 100 21.67

NH} 98.38 33.75

K+ 99,63 27.30

Mn*+ 90, 40 20.78

Mgt 96.26 36.77

Zn't 32.50 38,90

Ca’t 96,29 28.06

Co*t 86.55 41.74

Nit+ 72.85 38,81

Fe?+ ©8.75 92,18

FeXt 93.77 36.06

Cu®+ 18.31 10.48

Agt 9,46 9.59

Hg+ 86.30 32.15

A+ 87.80 30,37
EDTA 28,08

MR
O-phenanthroline 31.08
832 B ek

8-hydroxyquinoline 15.99
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Fig. 3 The change of cazyme activity in
the cells incubated at different pH

1. FHMai Fresh cells
2. ¥HaB M Resting cells
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Fig. 4 The change of enzyme activity in resting
cells during incubation at: 1. pH 5.10; 2. pH
5.90; 3. pHt 6.80: 4. pH 7.98
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Fig. 5 Thec change of ¢nZyme activity in fresh
cclls during incubatien at: 1. pH 4.80; 2. pH
8.0; 3. pH 5.5: 4. pH 9.8
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Fig. 6 The change of enzyme activity in the
cells incubated at different pH and temperatures
1. pH 5.57 2. pH 8.0; 3. pH4.5
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Fig. 7 The change of ¢nzyme activity of the cells
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Tabie 3 Effect of different buffers on znzyme activity of the cells

‘R0 Bufter Activiey of 2ol supension Ao e

HmPK Normal saline 2.55 0.08
B Z 8 g rhi Barbituric acid 2.25 0.08
Tris 88 i Cris 1.24 . 0.04
WEL 4 rhik Phosphate 1.74 0.04
BE- PR B b3 Phosphate-citrate 1.77 o 0.03
PHER 28 nh i . Tetraborate 1.19 0.06
54 B Native cells 0.98
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Table 4 Distribution of enzyme activity in different fractions after cell disruption

 fen RE N (2/ml) X 1)
## Fraction Activity Relative activity

Eaka Nactive cells 0.53 100

MY  Disrupted cell suspcasion 2.325 433

Bt E{¥#%E Supernmatant 2.025 382

B ITHE Cell debris 0. 820 153

x5 EHRRENER

Table 5 Effect of oxygen on enzyme activity

ST Method o™ R ey
%f#8 Cantrol 2.77 100
K6R RiM 4 Reaction mixture 4 O, 0.56 20.2
B SGESR Subsrate solution + O, 0.59 21.2
AR R A THSLER Cell surpension + O, 2,46 88,7
Substrate ”Efao;ﬁf fg,ﬁt;%ﬁivﬁcuum expelled 2.2 82.3
Substrate 5&15%_}%(% ii%g; o temp. 2.0 74.3

g

B

g

WS A Relative activity (%)
=)

i
=\\

100 200
. 4 1 L L4 L L 1 l
0 4 5 6 7 8 9 A
pH Eo By s A RESRY Lineweaver-Buck
By THBMEREZEARH pH FHREMNEEEEL Fig. 9 Lincweaver-Buck plots for different
Fig. 8 The change of enzyme activity of cell-frec substrates estimated with dihgdropyrimidinase
extract incubated at various pH producing intact cells
1. 5-%%%M 5-pheoylhydantoin
ﬂﬁgﬁﬁ?ﬁﬁﬁ%mﬁ;mo 2. 5-PEBE methylhydantoin
(-b) K'_ ﬂ vm’ {iﬂg;ﬁz 3, S-BFR®ARE 5-methylthioethylhydantoin

ALl s-EREGEH. s-FmiEEH HEER Ko M Vou, SR MBI E
Fi5-FF RBEVEY, ¥ Lincweaver-Buck 6o
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Table ¢ Kg and Vg of cozyine for different subsirares

=2 il Ka(M) Vaa(Mrmia™)
5-F ¥ #HE 5-phenylhydantoin 161X I0~* 1.72% 107*
S-FPHCEEE S-methylthiocthylhydantoin 2.08x10°* 3120
5-HE®HA -methyihydantoin L61x% 10~ 1.67x10™*

o
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PRI ErEE R S- X R EH NS R T
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PROPERTIES OF DIHYDROPYRIMIDINASE IN INTACT
CELLS OF PSEUDOMONAS PUTIDA

Sun Wantu

(Institute of Micrabiology, Academia Sinica, Beifing)

Dihydropyrimidinase in intact cells of
Pseudomonas putida 73104 has high speci-
ficity for 5-phenylhydantoin, it can also
hydtolyze 5-methylhydantoin and 5-methyl-
thioethylhydantoin, but can not hydrolyze
the derivatives of hydantoin with positively
and negatively charged groups at the 5 po-
sition of the hydantoin ring.

The optimum pH of enzyme reactions
is different for different substrates, but the
optimum temperature is the same for diffe-
rent substrates.

‘Enzyme activity is strongly inhibited
by Ag*!, Cul*, Zn*t and chelating agents of
metal jons (1X10-2M). Enzyme activity
decreased abour 70% when the cells were
ireated with EDTA (131072 M). Above
-90% of initial activity was recovered when
Fe?+ was added into the reaction mixture,
but other metal ions had no suck effect.

This shows that Fe’* is an indispensable
ion for dihydropyrimidinase activity in the
cells.

Enzyme activity of intact and resting
cells were increased about 2—3 times when
they were incubated under weak acid or ba-
sic conditions at 40° C, and the supernatant
of the incubated cells have hardly any enzy-
me activity. The activity of cell-free extract
haven’t changed under the same conditions.
It seems that permeability of the cells is
enhanced under the above mentioned condi-
tions.

Enzyme reaction is strongly inhibited
by oxygen which may probably combine re-
versibly with substrate. Km values of enzy-
me for 5-phenylhydantoin, 5-methylthioethy-
lhydantoin and 3-methylhydantoin are 1.61
10-2, 2.08x 10~ and 1.61X10~' M respe-
ctively.
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