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3/ EFFRAT Bt E O By BP YSi{b R0 R
B %%

ChE#FRBEBERE 43R 100080

B X e b3

(URXEREWME PF#H 2501000

o N SATFRAYTEHMRETE OW BP & CM—Scphadex-C-50 #i Sephadex-G75 %
TEER, B3 TRAESEEER BN A S, iGN 1307p/mg 8% F) 5538p/mg,
EHEKRR 21% MAKERECRER N BN 50C, BE pH % 9. 5,Mn™ Ca® MWK
BIEEM He2+ Ag* MME WA, ROLRBEATRE . AECEHT . ABASHNSE
BN, ROBEEARYREA. M NAES CREA FARNES REC BMERN
BHARER. SBEOH Km ¥ 0.62%, Vau X 50ug/min, DFP 752 £ M MMMSIE ¥, PMSF
FINBS it BN S5 5. PCMB.o-PTH R EDTA JLEF MBS H. WO S TRY
25000Dal . EREOTH L7 AR AP HERGYHNERALD BT EXER.
RWB A ERFR,E O, BRI R

.7 1954 4E, Hagihara ™ 8l ff, T 4% 25 5 747 38 3 £1 M (Subuilisin) , 1970 4E Keay' 2§
W R T 8 /NF AT W (Bacitlus Pumilus) W B F BT o (Bacillus Subtilis) 59 EF &
N HES R FRERFI TR TN B, 70 S h M8 & EB R Xikmw o
PTENFRFE 209 BEZEOM HTEEBRE. 1980 £2HFEH0I0 TI A 209
MERORATT RO ML, FNRBHE RN AT TR, & BP(Bacillus
Pumilus) B30 NG FR S 2 AL A ZERE L3 — 23R 08 . 3 B A 3k 2, 34 B4 AT T HF.

1 MEE5FE
1.1 @AW
EREEWN BP (YL 35 JC 63 98 1 ) | 4= 7©) , CM-Sephadex-C-50 (3 pharmacia 2
#),Sephudex-G-75. 3 # R ¥ P B (PCMB) . 48 ~ B I (o-PTH) . RMZ B UAA) EH E
BB (PMSF) B E & (Casein) S 4 0 5. FRFEEO NB A ARE,
1.2 A&
1.2.1 EHEEEHMEDS
"1.2.2 HHAMNE . Lowry €
123 RASMEER R
1.2.4 SDS-PAGEM, R A 10%4SDS HE R B BEEREHE®k. REEH N:

R F 19924 12 A 30 Heg B,
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Phosphorylase b(94000) , Albumin (670003, TMV #78 [H(17500)

1.2.5 CM-Sephadex-C-50 kB 4H7 . M A 2. 6 X 50cm BHTAE . H A BT R RS A
pHB. 6 0.02mol/L Gly-NaOH S b T4, L /5 F 0. 02mol/L pH8. 6 3 H BR-NaoH
28 W R B0 o R 4 W 1 B B R L S B O AR BB LB B 0. 67 ml /min , 535 9 g
MESHE N HERERTEH BETR.

1.2.6 Sephadex-G-75 B #7 . ¥ CM—Sephadex-€-50 ﬁ@jaﬂjﬁﬁrﬁbﬁ,ﬁm:{:m
B B —ERTHEREE, AR 1T Sephadex-G-75 & B # (1 X 180cm?} , A 0. 0Zmel/
L Gly-NaOH SR T B BUR B M85 TR

1.2.7 XEEBEmMBEXENEE (V) WED UBEQ MEY,.H 0. 05mol/L
pHY. 5 B -NaOH 4w # AL R 3k B 5B R 40C R AL 10 434, i Folin kM
#1. #{8 Lineweaver-Burk kit Km & Vau

1.2.8 HEBRARHNE: Eﬁﬁﬁﬁﬂﬁwﬁﬁﬂhm)\ 5. 7mol /L {H# HC1 a‘mlﬁ
11,110 CARE 24 /DB FF HCL J5 e 5 Rl _LHLG . |

2 #E

2.1 st
2. 1.1 CM-Sephadex-C-50 2 B4 . FRHL 0. 1g HHM BP,ﬁHﬂ(ﬁgﬁJ:E,%%ﬂﬁ 1,

ETER T,

H
o.s‘- P -1co
0. =
4 92 = a0
[~] =
E T g
0. E 5
H 9.0 i
a g T’O oy
=) g 2
0.2 - s
3.8 & 4500 <
al =
A %.E
8.6 100
- 20
0

) w0 50 60 70 ) T
% 2 Tube No.
B 1 CM-Sephadex-C-50 BB #
Fig.1 Elution Pattern of the protease B P from CM-Sephadex-C-50 column
1. A Protein (O Damg)s 2. &1 Activity; 3. WFH MK Ton cone; 4. pH.

2.1.2 Sephadex-G-75 RE/RHT . ¥ AE W ATk I HES _LAE, T LKB R MLEN
MIE, R 2, MHEEFGERLE 1. A% 1 SRE .S K EHa i L i%h 1307
£ EP 5538u/me, SEAEIE G 4. 26 1%, MEOU S AT R VIR IE R RER L Sk R N, S5 SR L P 3. 8
CREN S BRI IR AR TRk,
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BEES. A FRITERLEE QN BP f 8L AR 295 »
0.5
800
0,4 i —_
700 E
g a0 2
o 0.3+ 2
8 00 £
©
6. 2%+ 400 :
T 300 %
0. 1p &0
=100
- 1 '
30 35 40 65 5 55 80
%9 Tube No.
B 2 Sephadex-G-75 &R ¥
Fig.2 Elution pattern of fraction 1 from sephadex-G-75
1. TEH protein (O Dyods 2. MIE S Activity.
™1 MLER
Table 1 Purification of the protease BP
s m #H  Activity HH  Protein S:Zcﬁf i BRI
ific i
Step W WK% (mg) L J09) activity Puﬂ: ul::non
Recovery Recovery (U/mg) o
EE‘ BP 97152 100 74.3 100 1307 1
Enzyme sample . ]
CM-Sephadex-C-50 32755 33.7 8. 231 11.1 3979 .04
Sephadex-G-75 19980. 6 21 . 3.07 . 4. 14 - 5538 4.26

2.2 5FRNE (SDS-PAGE) ]
SR 5 TR SDS-PAGE 2EFSEXMNEN, ifrEEAMHAMN T BRAL
FROMEER(E 4O, EBAMY I TR 25000,
2.3 EhHBeEHPHNE . .
# 1ml M5 1ml pH 9.5 AR KEY B EAFE 410CR KN 10 290, A Folin 3k i%

H AR SRR AR, U R RSB SR RER, b E i K 5 0.
62% s Voex  50pg/min,

2.4 R

2.4.1, WERIBERE % pHS. 0 &AM T . 1ml M5 Iml 1XREOHR S EAFE
B T4 8RR 10 44, Folin 3 @&, WA 6. HidgH RiES WREN 50C, 7 40—

55CZ Ry B R RmE .
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1 1 i ] 1
0.1 0.2 0.3 0.4 0.5

#X TR E Reltive mobility
i M4 SDS-PAGE WIS TRt
s Fig.4 Determination of Molecular weight by SDS-PAGE
B3 AR RE B e oK PR BRRE Siutdlohproreine.

Fig.3 Polyacrylamide gel electrophoretic 1. MMM b Phosphorylase b(94000)+
2. A& A Albumin(67000)

pattern
1. B W BP protease; 3. BLEE A Actin(43000)
2. CM-Sephadex-C-50(fraction 1 ); 4. BMAFM Carbonic anhydrase(30000);
3. Sephadex-G-75(fraction [ ). 5. TMV Coat protein{17500); = 5i#§ Purified enzyme,

100

{44 iE #1 Relative activity( %)

60k
ol
i~
L 4 ] 1 I |
2 an 40 50 60 70
il Temperature('C)
1/8) . _
. 6 MfEmnMERE
M5 XU NENE AN Kn H# Vo E Fig. 6 The optimal reaction temperature
Fig.5 Km and Vi Value by the method of Lineweaver-Burk of purified enzyme
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2.4.2 BHEHRE oH.LIBEANEY . A 0. 1mol /L AR pH S AL Ml L0 E,
#: Folin 35 9i% 77, 45 R W 7. MEERAMRGE pH 25 9—10, 4 8—11 W EMAKEE

7.
1.4.3 Motk . AdefRREL
BE . BEOCTHEHRET L. 4R
3, MARBEHERH.60CT 104
MEHERRAL, E GV RPTHRBENR
BFRE.OCLE O RHENRE
S0kl b, :
.44 pHMMBEHNEN: ARH
' pH B HISUMEHCEE 40T 4L B 60 414, B A
pHO. 2 BW IS KB — I B, ¥
pH {335 B[ — M pH {, % & Folin
ENMARIE N, T 0CKETRNESE
HRAF . 7 pH5. 5—12. 0 Z [ HF 80%
BlEE A, HPLlpH10 BfasE.
2.4.5 SWMETHWEAEES SRR
5& %W TR A&’ 40C10 5 4b. A Folin
HENMREH, UFR SRR A
BERRE2, HREW,Ca™ MEHE

WEfEH W He't \Ag” BT A M

W& fr Relative activity( %)

100

80

A 'l 'l A L
5.0 7.0 9.0 1.0 13.0
. oH

7 MWfERREpH
Fig. 7 The optimal reaction pH of enzyme
BN RS .pHS BB Acetate buffer;
pH6—8 BELE M Phosphate buffer;
pHY—13 Wi#y-NaOH 28 5 ¥ Borax-NaOH buffer.

%2 SARFHRIHHES

Table 2 Effect of metal salt on enzyme activity

SHANT MAeiEH BEh
Metal salt Residusl activity Relative activity
(A X107 *mal /1) (Q Dgge) (%)
*® Control 0.4 100
MuCl; 0. 451 112
Ca(Ac): 0.43 107
NaCl 0. 402 100. 5
KCl 0.38 95
Pb{Ac); 0. 382 95.5
MgSO, 0. 362 98
ZnCls 0.33 92.5
FeSO, 0. 349 " 86.7
CusSO, - 0. 32 80
HgCl 0.159 39.7
AgNO; 0. 042 10.5
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M iE H Relative activity{ %)

M2 % 77 Relative activity (%)

)
10 b. 1] 30 40 50 &0
i Time(min® s Time{min)

He mMnmBEs

Fig. 8 Effect of temperature on enzyme stability

2.4.6 FFbP BB R KL R SEEROR & BN AR S
1X 10 *mol/L, % 40 C ¥ 10 7360, A Folin e MiE N (UURE A VR &R ALK 3,

R FE DFP JU-F-£#W MM :% /1,0 PCMB f1 EDTA JUE R MRS,
2.4.7 WUEHRRAEAHKBER U 0RFANXREGHEY A eH. 5 H
0. 05mol /L EY-NaOH Hoh A 0. UM B ML B Iml MW S Iml KBS E
40CRLRY 10 434h, i Anson 3:1OMEJ7, R LEK 4.

TR RO AT E KRR R, B KRARREC ARARE AN EW
%,
2.5 MEGAERERDH

ARERBEAH 1T HAERAR(EL K. 2. 8. . 7. .88 . 0. 2. 7%,
BOETN. O H N, B LS R MER YT, S ERENM 4115, XSRS
RUHERABERIE.
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X3 ZRBSRHWTHRES %4 WHIAE/RELNANRER
Table 3 Effect of various chemicsl reagents on ‘Table 4 Hydrolytic activity of the
the enzyme activity enzyme for natural proteins
BEH  MREH  WMED — -
Chemtical reagents  Residual activity Relatine activity Natural proteins Asto
(1X10™%mol/L) (O Dess) (%) B
REH  Casein 9. 104
M Control 0.6 100
HMFEH Haemoglobin 0. 058
PCMB 0.55 91.7 -
H Snak tei 0. 065
IAA 0. 27 45 (5% ¥ nake venom protein
LM EEL Bovine serum albumin 0. 061
o-PTH G, 465 77.5
WEA lbumi 0. 013
PMSF 0.23 38.0 Feg albumin
2-hydroxy-5-nitrobenzyl 0,52 36. 7 nELEH  Fibrin ' 0. 691
Bromide ’ ) BB MM Ribonuclease 0. 041
EDTA 0.55 81.6 HHBEE  Y-globuline 0
NBSF 0.225 37.5 WRANMES Protamine sulfate ]
DFP 0.015 2.5 B Lysozyme 0

3 H#

F M BP £ WEH G RE B KA AR E 4. 26 17, BIERO B TARRAA
ROERERSRACREE2HA , HEEBREAIRR —1EH . THERREE.

#F DFP BAMMEMELE, W EDTA BEARHER BRERRLEARTEAW.
BT NBS.PMSF L 2 M W5 v, R AR S vEn LA R .

FEROTERAHEREARS, SHERSHE . SRAFHTR. X —SRaHR#
— %54 .

#£ % X ®
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STUDIES ON PURIFICATION AND SOME PROPERTIES OF PROTEASE
BP FROM BACILLUS PUMILUS

Qiu Xiubao
(Institute of Mzcrobmlogy. Academia Sinica, Beijing 1000802

Gao Dong Wang Yingda
(Department of Microbiology, Shandong University, Jinan 250100)

Abstract  Protease BP from "B. pumilus was purified to homogenety judged by
polyacrylamide gel electrophoresis. The purification procedure included ion-encharge
chromatography on CM-Sephadex-C-50 and Sephadex-G-75 chromatography. The
enzyme was purified 4. 26-fold with a yield of 21%. The molecular weight of the enzyme
was determined by SDS-PAGE to be about 25000 Dal. The enzyme was the most active
at 55°C and pH 9.5. The enzyme activity was stimulated by Mn?* and Ca®**, but was
inhibited by Ag™ and Hg?*. The enzyme was unstable at 50°C —60°C. However, in the
present of Ca’", the stability increased so that more than 80% of the original activity
was maintained on heating at 50C for 60 min and 60% at 55C for 60 min. The
optimum substrate for the enzyme was casein. The enzyme could effect on haemoglobin,
snake venom protein, bovine serum albumin etc. , but its effect on lysozyme, protamine
sulfate and r-globuline was poor. The Km value for casein was 0. 62% and V., was 50
pg/min. The enzyme activity was inhibited completely by DEP and was inhibited by
PMSF and NBSF too. PCMB, ¢-PTH and EDTA showed littie inhibitory effect-on the
enzyme. The protease includes 17 amino acids, among which, Gly and Ala are dominant
amino acids.

Key words Bacillus pumilus, Protease, Purification and property
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