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Q556 A 0001-6209 2002 02-0214-06
N-
5- N-
a- a- !
N-
N-
2
K1108 5- i
1
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Arthrobacter sp. K1108
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5- 5-BH N- N-CP  5- 5-PH N-
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1-
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1.3
GYP 5g 10g 10g 1L pH 7.2 121%C
20min  GYPBH GYP 5-BH 1g
1.4
K1108 S5mL GYP 30°C 260r/min
24h 5% GYPBH 30°C 260r/min 24h 10 000r/min
2
1.5 TLC
K1108 50pL 50ul.  45%C 4h
G - - 40101 0.5%
Ehrlish N-
1.6
K1108 4mL 0.1% 4mL. 45°C 1h 12%
2mlL 5-BH
N-CP
N-CP N-
1h 1mg 1 U
U/mL
%
2
2.1
TLC K1108
20h 1000U/mL 8h
1
K1108
K1108
2.2 1 K1108
GYP 1g/ Table 1 Cellular location of K1108 hydantoinase ™
L5-BH N-CP GYP K1108 Treatment Hydantoinase in Hydantoinase in
supernatant pellet
2 K1108 Cuture i T
Ultrasonic treatment + + +
N- Penicillin treatment + o+ + o+
5-BH  * Symbols - no hydantoinase activity + moderate hydantoinase activity
1/40 N-CP © ARG S A a2 neeo://ournals. im. ac. on
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5-BH 2 5-BH N-CP
K1108
2.3
2 K1108
Table 2 Inducibility of K1108 hydantoinase
. GYP
Enzyme Without Induced by Induced by Lo/
inducer 5-BH N-CP g
Hydantoinase 0.05 2.32 1.02
Hyhantoin hydrolase 0.13 4.52 2.13 K1108
N-carbamoylamino acid hydrolase ~ 0.06 2.47 1.07
* The figures in the table are specific activities U/mL 3 5
5-BH
5-BH 5-PH  5-IMH 5-
5-BH 5-HBH 5-BH
K1108 7 5-
K1108 5-IMH
K1108 5-IMH K1108
s 5-BH 5-PH  5-IMH
3 K1108
Table 3 Induction of some compounds on K1108 hydantoinase
Compounds Substitute groups Relative activity/ % Compounds Substitute groups Relative activity/ %
Hydantoins AlaH Methyl 0
5-BH Phenylmethyl 100 MetH 1-Methyl -propyl 0
5-PH Phenyl 0.8 GluH Propionyloxy 0
5-IMH Indolylmethyl 0.2 LysH Butylamine 0
5-HBH Hydroxyphenylmethyl 94 N-carbamoylamino acids
LeuH 2-Methyl -propyl 0 N-CP Phenylmethyl 43
lleH 1-Methyl -propyl 0 N-CT Indolylmethyl 0
ValH Isopropyl 0 N-CG Phenyl 0
2.4
5-BH K1108
4 K1108
3
K1108 5-

3- 1- © PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn
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5-
BESH  5-BSH 5-
BSH 5-BH 2
2.5
4
Table 4  Screening of gratuitous inducers
5 Relative Induction
Compounds Types
activity/ % activity/ %
0.1% 5-BSH >-BH 100 100
5-PMPD Alkyl substituted 0 0
600nm N-TCP Thiation 0 0
5-BTH Thiation 0 0
GYP 5-PHCP Hydroxylated 0 0
100% 5-BMH Methylated 23 65
¢ 5-BESH  Alkyl substituted 0 207
5-BSH Alkyl substituted 343
5 5 5
GYP GCU  GY GCU GYP
GCU
GCU
5 K1108
Table 5 Screening of media of K1108
Media Main componants Cell density/ Agyn Relative activity/ %
GYP Glucose yeast extracts peptone 23.7 100
GCU Glucose com steep urea 29.6 98.6
GY Glucose yeast extracts 20.5 9.1
DPA Dextrin yeast extracts peptone 15.8 67.0
GMY Glucose yeast extracts meat extrcts 22.3 87.3
2.6
GCU
GCU 5
NH,Cl  K,HPO, 5
A 1.00% ~3.50% B 5-BSH 0.05% ~0.60% C 0.50% ~
3.00% D NH,Cl 0.10% ~1.20% E K,HOP, 0.05% ~0.60%
5 U13 13"
168910 u12 12°
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3
Ago
Y, =4.06+23.5A - 3.05A" — 3.49B° - 2.67AB — 1.83AC - 9.95AE + 12.9CE - 14.6DE
1
R=0.9904 a=0.0166 F
U/Agy
Y,=0.150 — 0.231A + 0.882B + 0.0953C + 0. 197D + 0. 0674E + 0. 0348A° — 0. 9508
-0.0138C* - 0.0761D + 0.0300E’ Il
R =0.9998 a=0.0474 F
U/mL
Y, = —1.22-1.24A +25.3B+4.34C +2.30D - 30.4B° - 0.886C> — 0.699D° Il
R=0.9848 a=0.0068 F
)
1% @
0.1% ®
NH,Cl  K,HPO,
GCI
GC GCI
K1108 10.8U/mL. 6
6 U2 12°
Table 6 Experimental design and results of U12 12° test
Number A B C D E Cell density" Specific activity” Total activity®
1 1.00 0.30 2.00 0.90 0.50 21.3 0.425 9.03
2 1.00 0.60 1.00 0.50 0.35 17.7 0.327 5.69
3 1.50 0.25 3.00 0.10 0.20 27.3 0.238 6.50
4 1.50 0.55 1.50 1.00 0.05 25.3 0.318 8.03
5 2.00 0.20 0.50 0.60 0.55 24.7 0.149 3.67
6 2.00 0.50 2.50 0.20 0.40 30.8 0.253 7.79
7 2.50 0.15 1.00 1.10 0.25 30.5 0.123 3.75
8 2.50 0.45 3.00 0.70 0.10 26.2 0.216 6.84
9 3.00 0.10 2.00 0.30 0.60 29.7 0.085 2.52
10 3.00 0.40 0.50 1.20 0.45 22.2 0.178 3.74
11 3.50 0.05 2.50 0.80 0.30 29.1 0.095 2.76
12 3.50 0.35 1.50 0.40 0.15 32.7 0.149 4.87
GCI 1.00 0.10 3.00 0.50 0.20 31.5 0.355 10.80

“in Ago " in U/Agn ©in U/ml © HERFEME I RETEATITE S %858 http:// journals. im. ac. cn
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Studies on Hydantoinase Producing Conditions of Arthrobacter K1108

Zhang Weicai' Hao Shufeng  Yuan Hongjie' Wang Shujin®  Huang Liuyu'
U Institute of Biotechnology Beijing 100071 China
% Institute of Ecology Academia Sinica Shenyang 110015 China

Abstract The hydantoinase-producing conditions from strain Arthrobacter K1108 were investigated.
It is shown that the hydantoinase in the strain is intracellular and inducible. Its optimal inducer is 5-
benzylhydantoin while 5-indolylmethylhydantoin and 5-phenylhydantoin cannot induce the produc-
tion of hydantoinase in K1108. A gratuitous inducer was designed with which the hydantoinase pro-
duction is 343% as much as that with 5-benzylhydantoin. The media for culturing the bacteria were
screened and optimized . Under optimal conditions the specific activity of K1108 cells reached
10.8U/mL.

Key words Arthrobacter Hydantoinase Enzyme producing conditions
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