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Purification and N-terminal Analysis of An Acid Urease
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(Key Laboratory of Industrial Biotechnology, Ministry of Education,Jiangnan University, Wuxi, 214122, China)

Abstract; An acid urease from Enterobactria sp. R-SYB082 was purified to electrophoretic
homogeneity by three successive steps including ethanol precipitation, superdex 200 and Mono
Q, with a yield and purification-fold of 42% and 21. 1, respectivily. The molecular weight of the
enzyme was estimated to be 430 000 by gel filtration and 72 000 by SDS-PAGE , suggesting that
its a hexamer comprising of six identical subunits. Automated Edman degradation showed that
the N-terminal sequence of acid urease was S-F-K-M-D-R-K-Q. The purified enzyme was
optimally active at 35 'C and at pH 4.5. The apparent K, and V,,, values for hydrolyze of urea
were 19. 5 pmol/L and 0. 87 pmol/min, respectivily. The activity can be activated by Na*,
Mn?*t, tartaric acid and succinic acid but inhibited by Ca?*, Zn?*, oxalic acid and acetic acid.
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1997 FENBREL A\ R AEHTHATLIRYE
TR 3 7 A B B O 2 B AR 1 O A IR A T o B
AP, WS AR B A XU KIS T — bk MRV IR
P4 & Enterobactria sp. R-SYB082, 3 X X B 4E
A REMARBE PN ARTTHEY. &
WRM E, £#& Xt K 8 Enterobactria sp. R-
SYBO82 BB BR B 1T T 44k, 2047 73 N &
EBRFIIHARTHBHBEERLUELERT
A DL X BETE R B A .

1 #M#E5EF%

1.1 EHY

1.1.1 ## Enterobactria sp. R-SYB082,{E#
FifER R E M.

1.1.2 &M HESTFEERANEHREESR.
SDS-PAGE Mk #r#EEH R . S Hi R E G250,
W g Sigma A7), HK{MTARAHKEEAEA
Mok 2tA-37% i /A=

1.1.3 & AKTA explor 100 (Amersham Bio-
sciences) \UNIC0O2100 % 4 8] I, 53 3¢ ¢ & it . Mini
Protein3 & 3k 1% #1 % B & & {X (BIORAD 2 &),
ABI PROCISE™ 492¢LC & & /& # ¢ {¥ (Applied
Biosystems) ,

1.2 K&

1.2.1 Eh#l4 HEMAREEFREEMI R
BFH,34 CHE3E 20 h RIEEMB L HTHP,
34 CHEF 20 h, HF M EMBIREEFES, b#E
¥ 28h G, HKL 6 000 r/min E.L 15 min, I E
Wik, 2EBFRKER—K, ZrhR%ER—K, B L
W B,

1.2.2 Hsgai#lsd BREBEEM6 FERY
pH 5.5 #7852 M (20 mmol/L) , 3 M A EDTA
ERWEN 16 mmol/L,4 CHAJT, G EHEI
£ 8.0X10" Pa RS FHERE 3 K. BHWMEL CTF
9 000 r/min B .0 15 min, W& E E &, BP b H 5§
Ww.B4 CREEZH.

1.2.3 ZEBHyARE FHEBRERPHEEMATS

MZ B ERERLSH N 105,15 000 r/min ¥ 7R H
0 10 min, e EEB. LHEBRAEBEMATS
ZEEARET N 40%,15 000 r/min B HE.L
10 min, &% BB, WETRE. SRERTIR

pH 5. 5 B MR 28 whik (20 mmol/L) 1,4 CRE%
.

1.2.4 Superdex200 $ Ak it & &4 0.5 mL B¥
B8 B i B 2 8 pH 6.8 BERR G ¥ (20
mmol/L) Bl 5 ¥ % F 89 Superdex200 & #f & (10
mmX 300 mm) b, V4528 rhig #H 4T %M, BE W
£0.5mL, M€ S EME, WESHABERD? B
LImEEE 4 CRESMA.

1.2,5 MonoQ §FX#EH ¥ 2 mL BRI
JREB BB A pH 6. 8 7% MR 412 M (20 mmol/
L) B 5% ¥ #5 57 & MonoQ 2 #7 4 (10 mm X 100
mm) F, ] 0~0. 6 mol/L # NaCl(F# 2& oh ¥ &S
BOATESBEREBR - EA 5 MTREBRNTEEZR
HBEERBMEDR, 0~0.25 mol/L ¥ 5 I
K, 0.25~0. 45 mol/L ¥ 12 I K&, 0.45~
0.6 mol/L #% 3 MRFEM., SEKEl mL, WEE
EFRE WESHERETSY .4 CRESH.
1.2.6 B ERE R Berthelot X B H &
B, B EN EHEST CpH 5.5 BI&HT,
BAMMERYRETE 1 ymol EXN— 1 BIEN
By,

1.2.7 BaRATo4NE BAREERSHR
& Bradford M &, LA MBEEA NI EER
HE.

1.2.8 SDS-PAGE &k 44 #X#[8IM I &
7. PEETREE 12 g/dL RGBT RKE S
g/dL Bk 45 V,

1.2,9 B M MRB ey PVDF Bifpigfe N 3% 5 5] 65 2
Z %% Matsudaria®® 9 & 3, A Bio-Rad L # 3%
B#T: D& MonoQ difh )5, ¥ H L& HAT
SDS-PAGE #3k , 4 /5 1% SDS-PAGE i # A CAPS
2 W (10 mmol/L CAPS, pH 11, k4% 10%
BE) % 5 min, B E Tris 1 H K8, [ B 1%
PVDF BB AKBEA %K 100% F@d 10 s, HBA
CAPSZWH. BIMGHBANER BRURA
A—BEBRANRNCAPS B, D) EEHHEE,
100 ViE &, ¥ %0 H 1 h, 3)Ri PVDF &, %
BFKHGE, BAKRBSH 100 FRELH10s, HF
BRI 0. 1% LR REE R-250, AHL K
N8B, RBP4 FE)1I~2 min, EERBE 3
K. DAEBFRKKGER BT FRBALET;
B9 TR0 a0 R R RS AT AU E AR
M N &RFE5, '

1.2.10 2882 FRESANZ LEHEYS
TR E R A Superdex200 ¥ B3 I ¥, #5
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B AR5 BI K ferrtin (440 000), fibrinogen (341
000), aldolase (158 000),
1.2.11 REpH.BEALEETH&%ENY
EAR pHET M ERE, UREBEIEN
100%HBAEXI BTG /1, % 25~80 CHEHN.B 5
CHE—WEETE, LA B F IS N 100 % i B H Xt 8§
Hh. 2RABHSENRIERETREAENR
Fh 2 B ok BE o 00 G T B HP 40 ) R AR B & TR S
FERENR.3T CRB1bE , EHREXGFTRE
B URMEBREFRAEVBEOERAN 100%, 3
HHXEES.
1212 RRFHEKn AREKE L EE Vo 98
URERNEY, ¥ Lineweaver-Burk (i B it &

Km & Vm.x[“] .
2 ZREH#®

2.1 BUERHHSEML

B 0.5 mL Z B4R ILIE G 898 M #FT Super-
dex200 7, Xyt 4 M EA R WA 1, RE
%1MEERIEBE EERRFIHRBEHT
MonoQ B FX#EH. A 0~0.6 mol/L NaCl #17
BERE B IANAEORE, WE 2, R RE—
MEAHE. BUYEREFEACIR RSN
BRE 1, BAHE 1017 U/mg, SifbE% 21. 1,1
B 42%, &3 544kS5,SDSPAGE Bk £ 5 . B
B — T , X B AT 47 & 72 000, LA 3.
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Fig. 1 Chromatography of acid urease on Superdex200
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Fig.2 Chromatography of acid urease on Mono Q
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Tab.1 Summary of purification of acide urease
BEAR wig/ ahiff,
#R B /U B /mg (U/mg) W/ % Li:3 4
H R 1453+29. 3 30016 4,8+0.1 100 1
10% —30% BEIR 1089+21.8 13142, 62 8.3+0.16 75+1.5 1.740.03
Superdex 200 988420 1740, 34 58.1%+1.16 68+1.36 12.140.2
Mono Q 610+12.2 6+0.12 101, 742 4240, 84 21,140, 42
2.2 EABRNEBAFIMNUE 1or
S A Edman [ #8000 2 MO R AE N 3 FF 510 10 lgg i
SAEEMBE Y .SF-K-M-D-RK-Q, £E%H, \:E; sl
SDS-PAGE H 3k B £t MonoQ B ¥ #E 1) & 70}
B HARMEAR. ?é 60}
s0}
40}
I I S
pH&

1. Marker 2; MonoQ E#7 3: Superdex200 E#f 4: BEUL 5.
HEH
3 SDS-PAGE B3 ik M@
Fig.3 SDS-PAGE profiles of acid urease

2.3 HmEMSTFREHIE

BRESEERMNE2EAN S TFREAR
430 000, T 4k /5 i B2 ¥ IR B SDS-PAGE 13k 45
RN 5 TR B 72 000 B9 — K, KUK MYE
PR AR P EMARE. XHEHFEE MK
RTHYREGMEDH KRB REHEU,BRES
Jabriet % F1 Miyagawa 24> JI N K. aerogenes F
A. mobilis 5B 18BN MIERM T EA K 3 FARE
TR EREEHHBRRD T,
2.4 BMENHNBREHEREBERE

BMMRERE pHEXE 4.5 KA, LA 4.
5#EM pH HEE,E pHEMKT 3 KT 6 &,
ME TSR, RERMBETE 3 CEL, LHE
5, YR 55 C/i, MG R EREME, X—#&
AR TERE DR EREF A S KE SR
BKE.

B4 BEyBEIERpH A
Fig.4 Optimum pH of acid urease

2.5 ¥REMK MBRARNER V. MBZE

DIREAEY MEARFRYWE s TREH

VI® B v, % Lineweaver-Burk fE B 1 BU I8 % 1/
1/v—1/s M&, HERBKRKREH Ko K 19.5 pmol/

L, B KRB Ve 0. 87 ymol/min,
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Fig. 5 Optimum temperature of acid urease

2.6 SRETRAENBRMNBUERERENEW
BE L2 BHFARTERRERBETRAN
B BRERBEENEWE, SREW,Na* Mn™
SR TEA — E 0 BB A, Car (2o’ IR B
KK Mg** Fe" BEmA K, BEaR AKX ME
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Tab.2 Effect of metal cations and organic acid on activity of qpﬁg%mﬁg%,gﬁﬁ SMEBENEHEERES
Urease M, EEXSFAENALRPEAGAE=RYE
%Eﬁ; ' (mﬁg//u m?%x;% gﬁg:ﬁ@#%%ﬂﬂiﬁﬁmﬁﬁﬁ,ﬁﬁﬁnﬁﬂﬁm
K* 10 9741.94
Na* 10 115+2.3 3 o &
Mg?+ 10 96+1.92
Ca®* 10 824-1. 64 fE# %tk B F Enterobactria sp R-SYB082 &y
Mn?* 10 121+2. 42 BERBREREET T BRI BRI ENE
Zn™* 10 86+1.72 TR 3 44k, A8 T B k4, 3 F A Edman f#
Fe* SR 86+1.92 MEMETH NSNS MNEABERARE. RALI
zz j: :35;1'; % E R R R T RA R, 5 B
5 2:5 7111: 2 i, RS+ 5 EN430 000, EEAM 2
" 25 10842, 16 FHREHNT2 000, YiEA LB N R RAEE, X EH

- 2 s losaa 1 S B BB R BR B LE H 2L S B R B
G EHRBEH TR,

CERBFREERN.REFH R -0 EER &
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