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Abstract A creatininase produced from a Arthrobacter sp. was purified 145-fold by a series of steps including heat treatment,
ammonium sulfate precipitation, DEAE-Cellulose ion-exchange and hydrophobic chromatography . The specific activity of the pure
enzyme was 209u/mg. The suhunit molecular mass of creatininase was estimated to be 33 700D by SDS-PAGE. The creatininase
was stable in the pH range between 6.0 ~ 9.0 and below 60°C . Its Km value for creatinine was estimated to be 21. 14mmol/L.
The enzyme was markedly inactivated by incubation with Immol/L of Hg* ., Ag*, Li*, Cu®* and 20mmol/L of 1, 11-

Phananthroline respectively. Activation was observed when the enzyme was incubated with 1mmol/L of Co®* and Mn®* .
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Fig.2 Chromatography of creatininase on hydrophobic column
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Table 1 Summary of creatininase purification

Step Yolume/mL Total activity/u Total protein/mg Spe. activity/{ u/mg) Purification fold Recovery/ %
Cell-free extract 1621.6 36816.8 25540.2 1.4 1 100
Heat treatinent 1565.0 33512.9 17371.5 1.9 1.3 91.0
{NH, )80, precipitation 55.6 20297.9 322.0 63.0 43.7 55.1
DEAE-cellulose 395.0 16458.5 101.6 162.0 112.4 44.7
Hydrophobic chroma. 95.0 2443.9 209.1 145.0 6.6
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Fig.3 The molecular mass of creatininase
determined by SDS-PAGE
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Fig.4 The effect of pH on creatininase activity
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Fig.5 The effect of pH on the stability of creatininase
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Fig. 6 The effect of temperaiure on creatininase activity

Relative activity/%

B 7 R EEX LA K MR E TR R W

Fig. 7 The effects of temperature on the stability of creatininase
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Table 2 The effect of some chemicals on creatinase

3 3t i
HREAR, LB KBBHERZRE K. &
BEREMELEMNE KRR - SEME L
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B AZBESEREFHESEAER, B EDTA X
EEBEPRHEEE T WM E T AR LA
KEMUREU M EAEREPLORNE - KiEH
AT Zn'T (Co™t LCut NI PTAME . AERRAIARR
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Chermicals Concentration Residual activity/ % Eﬁ. ’{H Eﬁﬁg L:}' J: T;&]‘ ﬁ E&f_{] ﬁ‘ Fﬁi 71‘; [ﬁ] - ﬁ\: TE t&k E‘j‘
o - 1% B M0’ A Co™ BPRUIE . T He' Ag” M BEISHEA &
- Lo o BRI PR R AT T R 4 4 )X A B A
" 0 morL 0961 20mol/L. EDTA SRHBIS {30 40 T M35 9 17% 2045 5 T
et 1.0 mol/L 99.12 RS FMIETWN G c =R B M EMSE. XHB
2o 1.0 mol/L 93.51 HEZME—F4ESR HEBEETS5BHNEGERER
P L0 mali 92.95 % PR A A FERE LU LRI
o o o Btk 42-1 B T 7=tk LT K SR B 2 9h L 3F 2
s Lol 00 82 LB A 7 LSRR LML B . TE A L % B k14 BT 5T o
oF 1.0 mol/L 80.27 % M ALET K #% BEER 1 B8 HE ULAF A7 % 5 4h ik pE R L 7=
cu 1.0 mol/L. 37.96 W ENERAES. X—HERALLE=/E
Lir 1.0 mol/L. 6.05 FREFRMREML TR —BMN T+ . X —LEFR 5 Nishiya
e’ O molrl 0 iRt S e
i'f\ 1900:;1,? 1030_ i Nishiya Xt 95 FF 8 Arthrobacter TE1826 B bk B /=
EDTA 0 moliL. 8281 HHAEAEEMHTEHEBNEERVEE S
Phananthroline 20 malfL 0 0%, itk 42-1 B 60T, WEERER. K
Trween 20 0.1% 100.17 MARYMRGEEN, X £ LM S B A
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x3 AEAKRBENHKHESH Km {E
Table 3 The Km values of creatininase from different sources

) Athrobacter strain  Pseudomonas putids  Flavobacterium — Arthrobacter  Pseadomonas putida Alcoligenes  Arthrobacter

souree 2 o83 U188 ureufisciens PS-7 Juecais TE1826
Am/{ mmal/L) 2101 26 4.5 125 26 42 66

5 A £ 0 FA B, Km (B B4 — 50 B 45 45 -
HAREM VB KSHMHE Ko (H— 87T 26 ~ 125
mmol/L Z (8 (LABLAT B, % 3)"" K HE A
HEEE M E AR 5 HAC A ULE K 88 H L
B EER 421 IR NIBT K R E Km HEAL,
#21. lmmol/L. &1 T B8 BE 42-1 i P~ 9 WL BT 7K it A
BEEBHEEERE Kn B, 9] BEKKE M T
RESEMNANE. £5 —SRdLiaiE ML
BT 7k % B G ) Rk ), X LAY AT e s R R i
MiA R ERE HUEMKXELEEL O -~
4425pumol/L (y = 0.000518x - 0.0495; r = 0.9975) .
REFERENCES( % Uit )

T Lowry OH . Rusebrough NJ, Farr AL of al. Protein measurement

with the Folin Phenol reageat. J Biol Chem, 1951, 193: 265 - 275
Wang JZOTF B ), Fan MCAL M) . Manual of protein lechnology
(BEEEHEARFM). Beijing: Science Press (2 4 K #1) .
2000

{3 Nishiva Y, Toda A. Oka M.
prediction of the Arthrobucter creatininase. J Analviical Bio-
Science . 2001, 2402} : 134 - 149

T4 Kaplan A&, Szale L.
amidinohydrolase; 1. Partial purification and properties. Mol Cell
Biockem . 1974, 3(1): 17-25

[5: Rikiluke K, Oka I, Ando M et al. Crealinine amidohydroluse
{ creatininase ) {rom Pseudomonas putida: purification and some
properties. f Biochem , 1979, 86(4): 1109 - 1117
Suzuki M, and Saito N. Japan patent 34983, 1978

[77 Yamamcto K, Oka M, Kikuchi T et al. Cloning of the vreatinine

amidehydrolase gene from Pscudomonas sp. PS-7. Biosci Biotech

Biochem, 1995, §9(7): 1331- 1332

Nishiva Y, Toda A, Kawamura Y. Japan patent 154574, 1997

Charactenzation and  structural

Creatinine hydolase  and  creatine

© PERZERMEDHARIATIKSHES http

ournals. Im. ac

cn



BESSE THENTNASENALABEAR

EEW I E R A .

AR TR E R VLB KB, AL
I BB E— BRAE P A LA P % 8 A 80 99 4T 3R (AR
42-1) , A SCHR 3T T 3% A 7 6 LI /K 9 B B 4 AL B
MRt

1 #HHES5F&E

FEEGTITE 21, AL ENLEP
K. BOSEREHTEACTHT.FAMNE
ik pHT.5, 10mmol/L &85  EL 28 rhi
1.1 BEERRENZE

W 690 Folin-Bagk ' -

1.2 ANEFK %8R AR E %

BLO.1mL BB M AE 0.9mL . & 100mmol/L
WLAS 5 B BR 28 b K (50mmol/L, pH 7.5) ¥, 37°C KL [
10min /5l 1mol/L NaOH ) 0.5% 5Pk B8 & 1mL &
IER R, 25C 2 & 10min J5F 520nm &b 0 0% % (A .
MEEELAE ERR N AGT G0 mikk
1ol ULETBF 75 B2 A9 R &E .

1.3 HAEFABENRIAGK

B bR RP 8% 3R 5, 5000r/min B30 JiT £2 8 1A,
A2 FEEFE) S0mmol/L WEEE B2 vh ik B MM, &
AEEE EOERAME R EEREME. HHE
B AE 60°CAIE H AbHE 30min FF &0 B R T 4
EO. AMETIARBEHATHRITE, 801
BT A 40% ~ 50% 2 [H] B9 IE &6 4, LA AR 28
WREAEREENESD BENMEHEE LI MERSE
N 28 b 7y o Y DEAE-£F ¢ & E ¥ 4 (5.5cm x
50cm) L& & 0~ 1.5mmol/L KCI 45 mh il #1741
HWERN,HWE. SEhanas. 25
HEBEIRFTEE 59 RMENSE AR TH®H TR
Tovopearl Hi /K2 #7#E (5.5 em x 50em), A& H 35%
~ 0% T BR 4% M % ph i AT S M BE SR L, B 3R L7
SRR AT AT R S AT R R B T
1.4 BPgERSTERUE

1 PAGE 7 #r AR EF /K A B O 41 12 |, LA SDS-PAGE
ERU = A=y Lok i S

2 HX5##%

2.1 BHRRAL

HZIMA K BEAERFNBB TS, 8RN
60CLLH 30min FE LR T EULBRARREEE
H. 2% —-$ B LBENEOHNSEOLEDN
30% - BiBREL 7 RITIE S R AL BETE 40% ~ 50%
A FE Z (6] ] B 0 T T 4 B, 48 MR R T OE AL
BksBgsdiie T R Frh0. ZERAEFXHkE
frkift — # i {k, & DEAE-Cellulose 3 F 25 # # 2
HE N EEREEFEEAHER. GHEENE
BTWERWEZAERAMAT 2.5 U E. BSMEK
EHxt ALBT A7 R B alifl , P M M Al 4R &
T3, £ L 464 NMEKBEBOLLER
1.44u/mg 12 5 Bl 209u/mg, LB T 145 £5, Bg &l fk
HiRINTERIL,

—o—Protein —4—KCl  —— Activin

90
L4} 150 =
L2} 0
e 160 &
sl & {50 2
H 08 E 13
Zo06f 5 03f 2
[ ] K]
v 30 E
04 {20 =
02t 10 B
)
ol . = e, 9y,
H 21 41 ol 81 101 s 131
Fraction number
1 AAKERS DEAE SR EHEW
Fig.1 Chromatography of creatininase
on DEAE-Cellulose column
—o— Protein —a—Ammomiun sulfate —a— Activity
as5r 160
£ oal 150 =
sy w0 2
£303}
. LU
£502 5
E = 20 &
R 10 £
= Il T - P O

101G 20 30 40 45 30 60 7‘0 80 90 lOO]lU
Fraction number

Bl 2 WLEF7< B 85 Y Tovpearl B K £ 7

Fig.2 Chromatography of creatininase on hydrophobic column

£1 NUNAREBHSLEER

Table 1 Summary of creatininase purification

Step Yolume/mL Total activity/u Total protein/mg Spe. activity/{ u/mg) Purification fold Recovery/ %
Cell-free extract 1621.6 36816.8 25540.2 1.4 1 100
Heat treatinent 1565.0 33512.9 17371.5 1.9 1.3 91.0
{NH, )80, precipitation 55.6 20297.9 322.0 63.0 43.7 55.1
DEAE-cellulose 395.0 16458.5 101.6 162.0 112.4 44.7
Hydrophobic chroma. 95.0 2443.9 209.1 145.0 6.6
© HERERBEDARFATKSHET http://journals. im. ac

cn



252

Chinese Journal of Biotechnology % 1 T %  2005,Vol.21,No.2

2.2 MEkERAHEHE

2.2.1 BUAERSTENE: BEAE 7.5%K
PAGE 1 8. /5 — %7 , 7E 10% i) SDS-PAGE Wi
(E)NERI—&H. BCRAEARNH S TES
HRAR L, MR RIS FNNKRET
EAHFEN 337D, 5ME K THE Arhrobacter
sp. TE1826 JLAT K i B 49 i & (30.5 kD) #HE" o

M Creatininase
kD

974 — ===
66.2 — —

430~ w—

30— .-

20— ===
144—

H3 SDS-PAGEMENM KEBHLEREY T

Fig.3 The molecular mass of creatininase
determined by SDS-PAGE

2.2.2 EERIAIRGE pH S pH BB E 4 7E pH4.0
~11.0 WEsh B R EBEIE S (pH4.0 ~ 6.0 K
0.1mol/L ¥y ¥ MR- FT B MR B4 22 PP ¥ ; pH6.0 ~ 8.5 28
0.1mol/L B% &% £k 28 vh ¥k ; pH8.5 ~ 9.5 & 0.05mol/L
Wb KR 2 o ¥ s pH10.0 ~ 11.0 25 0.05mol/L # -
NaOH 28 vk ) , &5 5 B 4, ILET /K M £ FH ) fscd
ij‘J?.So

Residual activity/%

—mu:-ma\qoegg

CoCOOoOoOCO0 O

a
w
o
-
oo B
©
=)

pH
B4 pH X EETE H R R

Fig.4 The effect of pH on creatininase activity

HELERAF pHEMNENHE P MARBR, T
25CHRR 24h, M E MG h 5 RWE 5. LUK
£ pH6.0~ 9.0 B2 E .

2.2.3 BMMEAIMBRERESHREBENE: EAFRE
ETHMEMEN.ERNEA 6, MEANBEREN
60C

BEBAEARERE T RIE 30mn 50 EBIE
HEBERE 7. EME 60°C4FE 30min BTE I
BFEk, £ 65CHE 30min 5, MAMENLR
66% .

© HERFRHBEDHARFATIRSHIETD http:/

100 e
X 80fF
E}
= sob
]
g of
3
B}
0 )
4 5 6 7 8 9 10 1
pH

Hs5 pHXEEERRER

Fig.5 The effect of pH on the stability of creatininase
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Fig. 7 The effects of temperature on the stability of creatininase
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Am/{ mmal/L) 2101 26 4.5 125 26 42 66

5 A £ 0 FA B, Km (B B4 — 50 B 45 45 -
HAREM VB KSHMHE Ko (H— 87T 26 ~ 125
mmol/L Z (8 (LABLAT B, % 3)"" K HE A
HEEE M E AR 5 HAC A ULE K 88 H L
B EER 421 IR NIBT K R E Km HEAL,
#21. lmmol/L. &1 T B8 BE 42-1 i P~ 9 WL BT 7K it A
BEEBHEEERE Kn B, 9] BEKKE M T
RESEMNANE. £5 —SRdLiaiE ML
BT 7k % B G ) Rk ), X LAY AT e s R R i
MiA R ERE HUEMKXELEEL O -~
4425pumol/L (y = 0.000518x - 0.0495; r = 0.9975) .
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