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Abstract: The nuclease P1 was purified to obtain pure component by activated carbon decolorization, (NH,),SO,
precipitation, desalination and gel chromatography and its enzymatic properties was investigated. This purified enzyme had
a specific activity of 33967 U/mg protein after 8.48-fold purification. The Michaelis constant (K,,), the maximum reaction
rates (V) and the catalytic constant (K,,) of the purified enzyme were 2.50 mmol/L, 0.0864 mmol/(mL-min) and 252.43 s,
respectively. The optimization pH and temperature for the nuclease P1 were at pH5.5 and 75 “C. The enzyme was stable in
the temperature range from 60 to 75 °C and in the pH range from 4.0 to 6.0. Zn>* had a positive effect on the enzyme
activity, while Cu*" was a strong inhibitor of nuclease P1, Ni**, Fe*", Mn*" had the different inhibition. This research laid a
scientific foundation for the extensive application of the enzyme.
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HiTrip™ Desalting 1 Superdex™ 75 10/300 GL

2 E GE AKTA; Pure 25 M1 & [ 4lifbiY 2EH
GE AKTA; UV-2802H £54hA] DL 681 i
JCJEATAL #5 A RS F] 5 Pilot 2-4hH HL.25 V8 VR T4
Bl bt R RIS A IR Hl s DYY-5 HL Tk
A dbdios—ES) .

1.2 XWHE

121 EAb T2 ey P1 48— iR
BfF 5 €8, — A7 R 4% 43 9 DT € —HiTrip™ Desalting JIji
Eh—Superdex™ 75 10/300 GL &1 )2 T —alifbfilE—
#HT

PR I B €2 T 8 A = AR R B — i i
MIAZ R Bl P1 W 4R W, SR )5 43 BB 0.3%. 0.5%.
0.7%. 0.9%. 1.1%. 1.3%. 1.5%. 1.7% B8 AR W6 P
B¢, T 60 C HUBEIERE 1 he KRIGPERIRE S, KAl

B AE 420 nm R llsE OD, HH3E (a3, pi
JI56 e B AR A I PR R FH o, ARG P 1 MR i
AbE, A58 A RAR o

L PR B S I T e ) e B L S 8 (AR, SRS
IR R & , 87 HAR AN AR KGA F 40%. 50%. 60%.
65%. 70%. 75%. 80%. 85%, INHEARITHE .

HiTrip™ Desalting It £k : 4 [ 3A b Bl B s i
T E FH I 2 2% vh % (10 mmol/L, pH5.5) %%, b
HiTrip™ Desalting #¥:, EAEFEY 0.5 mL, FABSHRZE
(10 mmol/L, pHS5.5) Ve, 35HEG 1l 1Y it i3t (F ik
¥R 0.5 mL/min), I 22 AR 104, ARPE7ELR A
e, S22, BOTE M ER SR, KU B 1) B AR S 2R
TLRAT

Superdex™ 75 10/300 GL Bt JEHT: BrliEh 5
AR T i P IS R 22 1% (10 mmol/L, pHS.5) 45 i,
FH Superdex™ 75 10/300 GL SEEHEZEMr, EREE N
0.5 mL, %~ 0.8 mL/min, FBSHZZE % (10 mmol/L,
pHS5.5) B, 43 BeWMCAR 5 — A4~ 85 04, 53 Bl A
1A, RIS 5 487, BRSCER RE SR R T, A9 B0 2lif b

IR BT B R T ARAT BORE S LS R TR T
PEALEE S 30, St WA . FHET | b TS 2
T2l b
1.2.2 Stk oy ik
1221 HAWENE % D58 i % (Bradford
H) U1 D) 2% L e e R-250 PR a7, il 3 m]
WG CRERS, SRR TG 2R FIIVE bR fh )
E B S ER FIRE .
1.2.2.2 SDS-PAGE H k4 #r  {#i JH SDS-PAGE i%
SR YK, FEEEREC 43 B RS . MR AR IS . YL A ST
W . DL SR R-250 S YL (o Uk, bR vESE
Marker B4 84330 5. 15, 30, 35, 50, 65, 95,
130 kDao, ARSI FIHREIIFEER 1~2 mg/mL
JEFEI P AR R A
1.2.2.3 HEMREE P1BEIG AN R FH AN 5y 560
EVL LIRERE RNA YIS, 7E 68 °C /K v S50 Rl
W, FARZ PR DLTE I 1B I 5, 7E 260 nm 1
T OD,gg, LASEIITTTE R X R, 1168 3 22
(AOD) . 7E FIRZFFMTF, 55380 A= Ly A% 1 iR i
260 nm &b DGR E2E(E R 1.0 B Al A — RS
AL
1.2.3 BFRAERST
1.2.3.1 #xifi pH M pHRENE  7F pH4.0. 4.5, 5.0,
5.5. 6.0, 6.5 FBE T 43 BN ah MR , T 57 ix M A
i pH; KalifiF /B4 pH3.5. 4.0, 4.5, 5.0, 5.5, 6.0
6.5. 7.0 BEFRLE MR R T i ¥ 1 h J5 KDl SR A i
W, WIFIE I I PR T 22 2
1.2.3.2 Foli@ AR EREN  7F 40, 50, 60, 65.
70. 75. 80, 85. 90, 95 °C & JE &AF T I <& i fitg fifg
I, T 9 12 B S 3 103 25 1 4l 53 5 AE 40, 50. 60,
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Fig.1 Effect of diffrent amount of activated carbon on

decolorization
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R 1.2.01 $EATRDIVE, SEIRE R IR 1. & 1
T, FEE TR P R S I R 8%, 15 W LU S
RIS, UTUE ECTEIE Seds v, Y i v 2 i A ik
B 65% B, WCHE A TTHE Bl 1) LU B dre i, 1T DAIA 3]
15157 U/mg, J& A PRI Gm i e v J8 2 R E6EB /0- 1g
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Table 1 The specific enzyme of (NH,),SO, fractionation

WERREAN AL EWREE A YIRS A BRI TIVE LR

(%) (mg/mL) (mg/mL) (U/mg) (U/mg)
40 2.63 1.43 11984 1252
50 2.27 1.65 14194 7860
60 1.90 3.66 6733 11330
65 1.31 6.58 2532 15157
70 0.86 14.86 1732 9306
75 0.52 7.33 1418 7617
80 0.39 3.01 970 5782
85 0.22 0.97 457 988

2.1.3 HiTrip™ Desalting JEEEACR  FIFHEE GE 24
FIER BT 2iAb A, SRAIMEERAE HiTrip™ Desalting, |
FEEM 0.5 mL, AHEEFLZSE 0h (10 mmol/L, pH5.5) %k
JBt, 2MyRE#A 0.5 mL/min B}, #4355 H 198 AR XE
A3FF, 2434 0.3 mL/min BF, BESY R ER 45 B9
W (B — R 5 A R TT, IWEESS— A ER P40
W, WIE 2. 88— S5 b i8R FIGIEE R L G
A 0.85 mS/cm, 25 AR HIER 5% 7.45 mS/cm.
FH T L, SR A TR T T TERE P I S R S
2.1.4 Superdex™ 75 10/300 GL BEJZHT &l 3 7]
1, K ER 5 R TR 43 Superdex™ 75 10/300
GL BERENT GZENTAEXT BRI 1 e 75 25 7 el 2
3~70 kDa), SLISAE R A FE (g, Hoh, 58— H
WS TR i e, IR GRS 19 S B RE L R T
JE T, Hedh 5 3 A AniEl 4 vkl 4 Fas, TS,
H LkliE B, 53] 33967 U/mg.
2.1.5 SDS-PAGE HLJKSEH: 7 FAERTHE 45 FE i
MR MR B RS 2 1~2 mg/mL Y5 H N, SR )5 FEUETT
AbER, FAE SiARSSORANIE 4 PR, TKIE 1 AR
Pl REFRAGI . RIBHRAR IR Lo G e iAo, | iR
BULHE . B ZE AT & Superdex™ 75 10/300 GL #¢
JEMTE , RS Al Akt (12 4 3K 4 FTs) , ikt
FELUK Sir Tl i HL 247 380/b, 4312220 44 kDa.

AR 1.2.1 W5, ARG Pl HeAs ik 2e ot it
o BT WL BERE AT S B Al Akl B, L, 43
PP ERTUIVER RS S 120 mL, I ERIAEFRRG T )5
i B2 60 mL, BE K Z P E BFR ZR T 5 F B &2
40 mL, F3 AT 2R 1M B A g% 100 L 25 R UL
2. M 2 HATLIAE M, gl 5 2650 3alifb)s,
BE A E] 33967 U/mg, 2ifbfE%0 ) 8.48 1.
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2 KRR LS
130 kD . . .
95 kDZ Table 2 Purification result of each separation step
65 kDa -
bz B la_\t,‘g 3
50 kDa sfcrtpbps DR PR O
(mg/mL) (2) (U/mg)
35 kDa - .
304D TRAR T 3.64 3.458 4005 —
a It € 2.85 2.28 10730 2.68
EN 6.58 0.79 15157 3.78
15 kDa N
5kDa JEaN 5.65 0339 24262 6.06
EIZ T 5.31 0.212 33967 8.48

4 N%PREE P1 4lifk SDS-PAGE Hijk &l

Fig.4 SDS-PAGE electrophoresis of purification
of the nuclease P1
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2.2.1 pH XIAXR NG P1 BEAE SV 52 A8 1.2.3
Tk, FFRAZ IR NS P1 XTAS [RI R B f T 27 B . pH X
R Pl BEAE S N 2 un & 5 B, AZIREE P1 &
N pH R 5.5, iz BVE I pH IR Y Hya B,
T pH4.0~6.0 FAEE IR EAT 80% LA AAHXT TGS
222 IREEXIERRNG P GRS N R R R X %

TR P1 B SN sEZ M Q& 6 A T, B [a] A
TR P1 A fad S N IR S 75 °C . BXIREE P11 —
REEKIT A 54% Fybi /K PEEERR, ITTTE BB R &
B AR, X R S5 R AT Rl A R A i R e
PED @Al E T 40~85 °C &4 F, H. pHS.5,
AbFE 1 h SR AR A T, BF ST AR E M, A R I
&l 6B. MEIHATLIE S, IZEELE 65 °C LA T fitififa
EMARLE, T 65 °C HpgEs e IR T %, 70 °C
AsHBERES B AT BES 1Y) 80%. ARFFTRALES
% RGO SMEALRCR, AR Pl TEAZ IR
PP B EEVE Y 60~75 °C Z[H],
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stability of nuclease P1
TE: A NG VR, B SA—E pH 2% F TR E M

223 DJRE BSR4 E TR
fiff P1 fEAL /K i RNA S 02 AnE 7 iR M
& 7 tpal AFR S, 78 1 mmol/L 5514 F Zn* X% i it
P1 A& B B & EA, Mg . Mn*". Ca®>#£ 1 mmol/L
24 T A BRAREIE VE A, 10T Ni?* | Fe?'. Cu?*', Mn*",
Co*"7E 50 mmol/L 514 745 BH . AT RIVE, BG4
TR 64% . 55%. 3%. 67% Fll 55%, JEAl0E Cu®’
TE 1~50 mmol/L Z [aAF BfEE B ik T a3, Uil Cu®

2 o S A L R RS RS, A S N 4 A

10 mmol/L DR,

224 KW Pl s 1248 K, V, Fl1 K, (@

FH A 8 RIFZBEFAY B NVEREE V,, 2 0.0864 mmol/
(mL-min), >KICHE K, & 2.50 mmol/L, R {EAZ iR
fity P1 11450 F B AR P BEAS AL 5 K, M
252.43 s7', BPFiR FIZ ER B P1 45 #b£h T LUK
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Fig.8 Double-reciprocal plot for determination of nuclease P1
dynamics parameters
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8.48 1% Mg T iXm MK EQH L K, . e K I J&
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