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B FRTERitEOERRR AT RN R

B % =

BF =

(PERERMEMHAR, L5

B E N B (Bacillus pumilusy 209 pert gyl st adibe 26 I R AR RS I (5 % 10%u/g),
A TiEh NaOH S e , FiEE iR iE , Sephadex G-25 R4k, DEAE-FH BN, B KT
BRSNS, REIE N A 199 X 10%/g, ik iR HE 2. 6 5o SLRGHYIE T pHB.5—
$.0,7F pH6—10 ZiAIRRE, AL ZRE T RBEEASE, BEREN S0C,E S0CUTRE,
7E 60°C LBE 10 43 §E ik 95%, 0.003M Gt MEE e RRe T ol BEESE
DEHEF, Agh, Cut, Kt Het, LntHEEEIEFRH; Mot FRHDRYSIEER; 1x107
M #y PCMB, [AA, O-PTH, PMSF 'ﬁj‘fﬁjjjﬁ%lﬁﬂ; 1x107*M EDTA g:_f-ﬁ:ﬁ 30% 9HRIFER;
#E 40°c f NBS(1x 107*M), DFP(2 5mM) WG {T 10 s $hab T BGiE Froe i . hRsfEK
WERFREN, DRES WL ES EFEAS, AAREREBEONEEE. UMEBLE YR
PIRSH km F25 0.66 x107%/ml, 7 pH7 3 ETERIKGER Bk, BB . AHRE

KARENEABEN,
XA BhFRAEEARER

1970 £ Keay® ZWf 9 T Bacilius
pumilus, Bocillus subiilis R Bacilius licheni-
formis BMIEBOES, RAEFRRBENS
FEHBEGEML, HEX—EEaL
MH T ELE (Bacillopeptidase), 1972
£ 3 5] B2 S 9t B MG 4 12 By L S ok 5y
HH—-HEFEEEORERQ2095),%8
EwBTH/NEHEFE (Bacillus pumilus),
EREREFMEERER, HEXRAKEMA
TFTRERE, RIDOTHEBFLEDA
ERNEMEDE, o 209 BiEHBRE
frefidh, BRI ER B RNTRS
Ao

S

(=y# #

209 MEHI M2 REEWATE~NIER
B, EIA Sx 10/,

(=D& N

RO EHBE E Merck ARHMAHRARE

-H g (PCMB) i3 England Koch-light Laboratorics

LTD 3G N-jRARIEEW % (NBS), BAEVER
(PMA) 7, ZRRVO7 B (EDTAM N ik Hife T =
S P E K (O-PTH} R Fluka AT 5 BT
Es(lAA) 23 H BDH = 5 KB I B BG4 (PMSF)
AR EMecck ARG SMLZHEBFR GMBH
& Co g WREBRER N ERMAEEMN >
MEFHEFERR BOH =5; RUEHEEhRid
WIIBEEHEEITHI: WERAREBEERA
BRI =& r-20 80 6 Calbiochem P48 ¢
& MiEES AP EM e Y I BT = A
BEEALEEE &5 REEBEON LR
S LA PR DEAE FHRE % LN FTHHR %
& fefh; Sephadex G-25 R #1 Phavmacia p=
#ho

(E2)YH &

Lokl & RS A 0. 05MpHI0 BHER-

AXT 1982 3 A 16 BE],

AARFTIBARFTREHSHEAR LS
B ERERITREGET SRR SERR SEEd
EO; LR AEEHRENERERERE SR
LB H.
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4°C12h

MaOll g wh i (1:10) fi 8 ik i

B () — DR K o R E

459 MEFIE

BT AR 5L e
- 8000 rpm [ 41

# (AM)—> Sephadex G-25 JHi#h—DFAE H#E

BER-—EE RS ETR~E8 2 KRR

1y

2R TEE:

(1) Folin FEFP @IL™: B 1ml (40°C
24 A4h) BEICMES 1ml (40°CTI ¢ SPP) 1%
B BERE (pH.0) o, BAGE 40C RN 10
Sk, n 2mio. 4 M ZHZEZIERE (BLAERN
B 43t ), Faeatid gk, B Lml SR N Sml 0.4M
Na,CO, B, N 1mt Folin {3 (AR 3 {5),
40°CB A 10 97 72- RO 68000
o, WRHE, DEESABRE LEEAT KR
BEA, SHMEE R (ke) BERFED
Fe B0 1 BTSN AL, F(wE R

(2) Anson g:0'3. 1ml EgHE5 1ml 0.5% pH
9.0 BEEEMIES, T 40°C KL 10 418h; fni 2ml

109 TCA 2 L BB (LLAIEER MM, M
#id 3k, B 0.2ml M 0.3ml B =& (pH
5.5)Y, FEARIER AR 1S e, Bl 5090 RIREE
ZF] Smi, B 72- RS KETHAE 5700m (HE, T
BRI, EL Asro BARFZAEEERE o

3.EAME: & Lowry &V,

sogERm . RADERYE, EEERAOR
0.2—0.3mu; B 3mA; 4°C2 /IR SR R H
WA 12.5% ZRATEPES 30 2F, BB
ik getn 1—2 /N A 7% BEBRIBLE,

B R 5 H®R

(—) EthiR4e .

BAHE, s FERBE 1, bk
il R pr iR 2.6 £ 5 7 B MR
45 %, FRE THEFL 199 X 10%, 50
T EER, SRERE « . B
F1 DNA Ei 7 SDS B Triten X-100 # £
TR RBREGRET, AoEM
BEEEREETRIFOT AR

1 200 FaWRMER

Table 1 Purification of 209 proteinase

= b & =}
b o ® ® Activity Protein H & OB
Specific activity Purification
i Hy /ml | g [
Fraction V?t:]ﬂ)}e Recovery | (mg/m!) | Recovery (u/mg) X
{ufml} (%) (%)
iR (A | 427 | 12006 100 12.3 100 1008.0 1
extraciion
BB ST ‘
NHDS00 94 | 44940 81.5 | 20.4 35.5 2203.0 2.2
rcc;plta-
tion (AM)
Sephacex | 166 | 22050 70.9 7.7 24.3 2863.6 2.8
DEAE- #f
£
L3 462 5502 49.2 1.42 12.5 2874.6 3.84
Cellulose
HHETE | 15 | 199w100 553.8
Lyop:;zril;l () Cu/g) 44.4 (g /) 12.1 3602.4 3.6

(=) EsfF AR EPH
Ll inE FLEY, B 0.1M ER AR

pH SRR 1% RERBR, &
Folin 375 17, ME 1 RATLI B HBELE
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24 B

ES =
= 3 E s
LE Y Ty

HHE A Relative activity (%)
=

pH
Bl 1 pH XMEeEHEIR M
Fig, 1 Effect of pH on enzyme acrivity

bR, pHI—S5.5 EAEL#EME (Acctate bulfer)
pH6—B.0 BG4 (Phosphate buffer)
pHS8.5—9.0 BFEEZExh ik (Boric acid borax
buffer)
pHY9.5—12.0 @W§-N2OH (Borax-NaOH
buffer)

B pH 24 8.5~9.0, BEME % 8.0—9.5,
(=) pPH MHG#@EHHESR
# 0.1 M AE pH 2 0 R IR BRI
ZE40°CIHE 60 23, 50°CHE 30 H(R
N BT 0.003 MCa't), R E TR &S

& 3 8 B

8

AR ED Relave activity

pH

B2 pHIMREENHER
Fig.2 Effect of pH oa the stability of enzgme
1.jo48 +Ca*t, 40°C for 60min
2.4 —~Ca*+, 40°C for 60min
3.4 +Ca*t, 50°C for 30min
4. e —Ca*t, 50°C for 30min
{E R R A 1
The some buffers as indicated in the legend of
Fig. | weee used,

WESy. SFRILE 2, (RESTE oH6—10 B
T2, TE 0.003 M Ca™ Fée FEska it mad,

() BERARERE

B O iml 1% BRBEE#E (BT 0.05M
pHY.0 #iEE-NaOH Zrh@ ) EARERET
A3 oL n Iml EEEERREERK
BrhE R 10 40, SRS 2ml 0.4 M TCA
¥ bR Wi, A Folin 25 MiE 1. B 3 L8R
SOC MEBENES, 0003 M Ca* E
Mgl eiEs. '

100

B0
~
w_R
S
-
26U
&
z
=
)
&~
= 401
W
+
=
E

201

,_u_L H 1 1
0 30 50 70

(“c)-
H3: BEEHEEHNES

Fig. 3 Effect of temperature on enzyme activity
1.40.003MCa*+ 2. —0.003 MCa’+

(B) BENBREHMER

¥ By 2 51k 50°, 55°, 60°C TRIE
AR, RS E R AEE S, A 4
T 60CHE 10 MBI FEERE;
ECG" R THEELEERS, &
50°C, 60 4y PP HELR TS 80% DL LFEH (B
1E 60°CHE 30 43 $hl b, Ca*LFBA R
NERPIER, E5H Baallus. p. Fi{3H0
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F 2 EH Residual a([ivi'ly(%

B i min)
B4 BENBREERHER

Fig.4 Effect of temperature on enzyme stability

1.560°C + Ca*t 2,50 — Ca™t 3.55°C + Ca™
4.55C — Ca?t 5.60°C + Ca’+ 6,60°C — Cat

RMEAY,

(R) &REFHBEHIHEW

¥Ek5aEE RS (EREHEH
EJRE FAOWEX 1X107°M ), % 40°C
B 10 28, UAheEEETFRIREBSN
F& ., JH Folin 7 il #] 5 By 75 7 , S Hr 2 HA 209
MAEEAES Mo BOE, EBE Ag'
i, Feit, oo’ S EEIRE MR (R
2)e

(-£) &HEB RSN XS
paliph A0

HEHSsHERNRES (BERK
B IERIR B 25 1 X 107 M pHB.5), #
40°C{RIR 10 435, F Folin 2: 352 B 8 78
H. 8% %% 3 iR, PCMB, TAA, PMSF.,
O-PTH #RH14] 209 % (4%, ifj DFP,NBS
HFEHAREE D, ShdBRtES
& (Aspergillus candidus slkaline proteinase)
*H{p [9]0

3 SWEFEHNNBRTHHER

Table3 Effect of various chemical reagents
on the enzyme activity

W ] HoX E A
Test Relative activity (9%6)

5 i Control 100
+PCMB 107°M 109

+I1AA 1073M 98
+0-PTH LM 97.8
+=PMBF 10-*M 100
+PMA 10~ b3.6
+EDTA 10~*M 66.6
+NEBS 10—°M ]
+DF1* . 2.5mM 0

(N\) BRaRNEANEE NN

#2 SRRTHMEHOEW 3
Table 2 Effect of various metal lone on %ﬁ;&%m%ﬂ?ﬂ]%@kﬂ*ﬁﬁ (fiﬁﬁz
enzyme activity
x4 HENNBETHHER
& R & *igﬁj] HHE (%) Table 4 Effect of different inhibitors oa
S3anm. P
Metal salt Residual activity | Relative activity enzyme activily
. (Control) 0.300 100 i 2! # f’(ﬂ W E A
MaCLL X 10754 0.375 125 Lahibitar ey
Ca(Ad); 0.318 106 —
NaCl 0.308 102 AR (contiol) 100
2-Nitro-1-Carboxyhenyl- 52.1
Kel 0.295 98-3 NN'-dipheny! Carbomate
Pb{ Ac). 0.275 91.6 PRANE R Mucin 39.4
Mg50, 0.260 fﬁ.? KT R RO 3.5
EgCl 0.232 7.3 Seyatrypsin inhibitor
ZaCl, 6.217 72,3 S EiE S RN 7.7
F-50 0.18 §0.0 Trypsin iohibitor from
T : * Oxlungs :
Cus0, 0.178 59.3 ST 97.9
AgNO, D.02 0.06 Benzyl amidine
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! 24

WA 3 2R B 05 0.05%, pH 9.2), 7
40°C {%if 10 434h, FA Folin 2k 05E ¥ 5: K5
HEHe BRINE 4 B, 209 whtk H Ak
JUF AR SBBIHEFE, «BEE
Hm IR HE 0% HnEiEB.
(i) SDS HEgEhMHEE
HARENEES SDS H4&FHHE
(fE R R SDS #EEE2 0.5% , pHIO) ¥
40°C fRiR 10 > %h, B Folin s MM 2 By 7%
Ho HERWF S PR, MERSEHBERS
X, BRRERSMERER . FERBED
TEREEES. RRIFVIAEIREIA 200
u i RIDUIRE 425 % 75 . BRLEE At
HEE S HIEK [ R EE YR A SDS /Y

MHIHE Mo

x5 SDSHEEHHNER
Table 5 Effect of 8DS on enzyme acrivity

w B X & H
L = Relative activity (%)
Enzyme (u) Test 1 Test 2
¥ B Control 160 100
20 18.9 27.7
25 17.4 27.7
50 21.2 27.7
100 22.2 30.8
200 42.5

L5 sDs # 40 Rk 10 A EMEY

Subatrate was added after that the mixture of
enzyme plus SDS wae incubated at 40°C for 10
min

2.89, SDS TR 40°C R 10 44
The mixture of enzyme, SDS and substrate way
incubated at 40°C for 10min.

(+) Triton X-100 MEsiz H g
)

ER IR S AR EIK B Triton X-100 78
&, £ 40°C {RIE 10 8¢ 90 4y %k, #% Folin
ERRREES, HRIES, Triten X-
100 XM AR BRAIGIfE A, ERERY
FENBER TR E, E40°C L H 10
FRLFARKIE, 40°C £hF 90 4 BB R

2

-]
=3

a2

=

M55 1 Residual activity( %)

—
o
T

73 4 6 8 10¢2)
Triton X-100( #pr
Concn. (%)
BS5 Triton X-100 34&5% DI EMH
Fig.5 Etfect of triton X-100 oo enzyme activity

LA R 10°C g5 10 285,

Reaction mixture with substrate was incubated
at 407 for 10min. ’
2.7 EHERES 10C KR 90 44

Reaction mixturc with substrate was incubated
at 40°C for 90min,
3.ERESAES 37°C HH 90 461

Reaciion mixture without substrate was incu-
bated at 37%C for Hmin.

F40% Ll BRI o

(+=—) FERE NBS MBFEHNE
)

HEESARKREN NBS B4 (oH

-
=]
=

on
=]

&
<

HHED Relative activity (%)

20
N ——
0 ix1i0-* 1K™ 1x107
NBS E
Conco (M)

Bl s NBS REFREEIE IHEM
Fig. 6 Effect of NBS concentration on enzyme
activity
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9.0) BLAR TN NBS 25 |, 40°C {18 10 &

g4, B Folin ZMERAME . &R
Bl 6 FiaR,1 X 107" M NBS fefiEE &Lk
&1 X 107° M EEiEME 30%,

(+=) BHERXRECSDH KB E
B

R 10 MRARBEHA RS, 25H pH
9.5 0.05 M BIWP-NaOH 2 MikE IRk
EX%05% K. M Iml BES 1ol &
YR A&, #E 40°C KB 10 4%, F Anson 3

MG, R E 6 BriR, 209 ROKNE.

EAY.MAER. EEECSHEKEE
A ENARNES AEETKEEN.

6 BMEHERTIHARER

Table § Hydrolytic activity of the enzyme
for natural proteins

RREH " X E

. Natural protl:ins_ (Aye0)

BEN 0.600
- Casein

maEA 0.514

Haemoglobin )

wEEH 0.249

Snake venom protein

M EED 0.197

Fibrin 1

ARRED 0.173
" P -globuline*

BHEE 0.148

Egg albumine

T-EHREE 0.05

v-globuline**

R E =] 0.03

Bovine serum albumin

BHE : 0

Lysozyme

WmERAKED 0

Protamine sulfate

* Al (Human blood)
#* & F (Rabbit blood)

(+=) K@i E

PIEE B B9, A 0.005M pHI.5
#-NaOH ZE0h ik & &, & B 2% 0.05—
0.5%, Bt Iml B§i% (15v) 5 Im! REIKE
HEEAEBEES, 40°C {RIR 10 450, B

Folin #0354, AINEREERRE K
{826 0.66 X 107 g/ml,

30F

20

1

10

1t .t l/ 1 1 il 1 L] 1
—020 04 08 12 16 20 24
1/8 ' ’

Fig.7 Measur ment of K,

(HEm) 357940 B R O S el

B Maurer MAFEEDHR & b
PATHRE, HESRE, —HAkEER
1, —HMBTIBF AR 14 B (BB 0.5
em) F Folin 2:3iE 11, B—H K RREEIR
14 NBSBIRIE 1% BEABIERIR I
(pHY.2), % 30°C {RIB D&, MEE Tk

B8 HEsk

Fig. 8 Disc electrophoretic patterns
1. 209 miEREAE (209 Alkline proteinage
2. EAEE (Proteinase E)
3. 8. G EHAEe (S. G prowinase)
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24 4

BUEADN, BEREREABNE . &
FHE 7, BMMAEUBHER—B.&
o AR S— e &b, VB
LeafRENEMt. NEBERFENY
BEEEAHE . ANAESR E
(ProteinaseE), S. G, HEE A X B/, &
RO 8.

%7 WERBRBEKEHMEER
Table 7 Result of polyacrylamide gel
elcctra‘phoresis

oy =4 IR BEOEHRE
Section No. | Folin (Ags) Casein plate
1 0,235 +
z 0 -
3 0 -
4 ] -
s 0 -
6 0 -
7 0. -_
8 0.08 +
9 0.1 -
10 ©1.05 i
11 1.10 +HH
¥ 8.75 +H
13 0.37 ++
14 0.13 +

7t i

RiZ ERAREAREZE 200 BEED
BREE pHS.5—9.0, BB THEHTS
B R, ek Mo® BE, fosk Ag™ fd;
SRE PCMB™, TAA, O-PTH 31 &,
fi DFP, NBS Fillisl, HfEBTLE
BRELR, SESBEKHEE, SDS, Tritn
X-100 B EGENGER, EERYR

FTHHIEARBERS, 0.003MCa™ 7
EVBNREERERT. B RE
BBt —HED, tRBRXERECRE
mBFEFTH, BRNSSRESBNE
FHEAR. BTERREBEBREREATE
BTHEARW, FEARHFSUSRAEE
HENE N1, ARELEE SRR
Hihtt. MIRRERENE 200 BHEEOTE

ANREKARRA R S, AR B, 70 L KRR

EEEH, XRAERGTIEETEEL
HY. AFRLSERIIHSHEEEQRST
BORRYK R ST, A ABIR DNA, $#E
R DNA I RERKME D, BLRETED
R F sl A LAERA &G KERA

&34 Proteinase BPo
2 5 X M
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A STUDY ON THE PURIFICATION AND SOME PROPERTIES
OF ALKALINE PROTEINASE FROM BACILLUS
PUMILUS STRAIN 209

Qiu Xiubao Cheng Xiulan

(Inatitute of Microbiology, Academia Sinica, Beijing)

An alkaline proteinase produced by Be-
cillus pumilus was partially purified through
a process involving ammonium sulfate pre-
ciptation, Sephadex G-25 filtration, chroma-
tography on DEAE-cellulose and lyophyliza-
tion, and & final product, a white powder
was obtained. The specific activity of en-
zyme preparation after purification increased
2.6 times, The optimum pH and tempera-
ture for casein hydrolysis were 9.0 and 50°C,
respectively. The enzyme was stable over
the pH range from 6 to 10. Ca’* enhanced

the heat stability of the enzyme.

The enzyme was completely inactivited
after treatment with DFP (2.5 mM) or NBS
(1x10-* M), but not with PCMB and O-
PTH. Theccation suck as Cuv?*, Fe*+ and
Hg* (1X10°~ M) inhibited the enzyme ac-
tivity, while Mn?* trends to stimulate acti-
vity. Casein, haemoglobin, snake venom pro-
tein and fibrin were susceptible to enzymatic
hydrolysis.

Key words
Bacillus pumilus; Proteinase; Property
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