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FrhEHBRUEROBHTR
L 537 BB EBRARKER

REE

¥XY BAX

FEE A%% & ®

ChEF BT B Y+ SRR R, SRR F)

i LS (Aspergillus nsamis) 537 PELERUREMEEE RIS HIN, RGRER AN
¥ 45—65% MYAEETTEE. B TR UM IR a, Sephadex G 25 ik, DEAE-Sephadex A-25 B
HEBILLIE % 20370/ mg HISIRS 0 AR E R 12 45,7 Davis BERKHMEH —&o

S 537 MOR =Y PR T REE TR £ MESD - A REP A B B OB (LRl BB RH
& DEAE-Sephadex A-23 I247IH 7 5 537 BMEHE BN Fo

P SDS MR th kS 537 AR MR ARG ST TR0 54000, 537 BebEEE KN pH AgHEM

sE TR pH M 2—3.5, iZMErE pH2.5—3.5 TRRERE.

537 ik TR B He S 1R FIIREE 5 50—60°C,

£ s0°c UL FRE, 55C L EARRE, 63°C

BLEFEkE, =PTA X 537 BUEGEE DA LM, ASBEERTRITEN, Cutt,
Mot R RS R RGEF . + AT, T IR R B R AR TR R

e Ao
*@QE FHEEHR REESM

sk E N 537 BRI EREER
BRI 2 RN, BRI 537 MK &
B Eaey IR A AT R T 1T T 9. 537 Bhik
B L e B T A R EE R Bk AL
R SR AR RT SE RN
YR, 1B REE 85%, BRES 42%. 1%
B AT B B I R RS 78 1
EalLB AT OFEREPLERD T
MR oK BRI, ASiRE 537 ik E
1 E A S8 4 Fn 3 s At o

MHEEFE
(—) B

FIEESEH AT ErOFERREST R
VB RS HIRLTE 10 4001 (v,

(=) EELHEEMROEE

DEAE-Sephadex A-25 (hER B Fgb
Bré: AL iR Fl) Regh) ; Sephadex G-25 (-8 $CHE &
w72 BAEREIN( EENRME
53 NS AL CLRURHYT o ) BRSO
K., T(ZEHE Janeshi),

(=) MELE

537 el B AR AN ERRTRM; B
TE I 5E R PO AT 1H e v B R v W R O B i
EOFRE A Foln-BHAFIE BIE"?; Bl
W AR (Nesler) WH L i BEREWH
M EE R Sodek HI Hofmann®? g FNIHEE
R AR R R AR ES R SHERKE

AT 1984 48 5 A 30 HiKE.
ﬁiIf’E%f%iﬂdﬂEﬂ;ﬁﬁi%@ﬂﬁS%iﬁt
S, et A TR E RIS
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25 %

—

7.5% ;5 TRMERH SDS-RESRE, M ER
WEEH 8.5% 1,

g XK

(—) iR

Bkl 1:20 (W/V) B/KHhig , 3
BEEEOFRESE 10—15 mg/ml, & HCI
(0.5 N) I pH = 3.5, JEfTHERIE % 45—
65 % TREREEA 7> BiliE. Lhih i 160 425
¥l 360,8% 75% M b, DREHE T
0.05 M pH 3 (UFLER-FLERPIE P, &
BH 2 SHERIERARNHRE &5,
PLiEIEE R 415, R (B @id Scpha-
dex G 25 FEM3E, HeiBREZE 433, Bidh

. 1.0

(=)
(51}

B[RS & Protein content {mg/ml)

0.1

B INERE EMRNER 70% L L, BE
afaEiith. AEMET 0.05 N -4
BN il (pH 3) thREEAT,

AR &4 43300 u/g 537 B &
B, RN & 4800 u/g $E{LEG, PIFRER
BERTHBRENE 45—65% WO &
TLIEH, ZTEYEH 403420 u/g WUEEHE
BN, RIB&A 38400 u/g BilkEE, 1%
ENFEAThEE 12990 u/ml BMHE A,
&4 1515 o/m 8L EE,

Fi 0.25 N NaOH #10.25 N HCl ZF#k
¥ DEAE-Sephadex A-25 ¥/\iF, E& Bk
EieZ ARG HBERKRE P, &
B (5% 20em), A 0.02N ¥8-9E

= 1000

1

500

E 11885 1) Protease activity (u/ml}

W{LEE IS ) Glucoamylase activity (u/m])

— 100

49 Fraction number

B DEAE-Sephadex A-25 &2 iFE"
Fig. 1 DEAE-Sephadex A-25 column chromatography

—EEFHE&®/ Protein content
————— 537 88571 537 proteinase activity

—— R {LERE N

Glucoamylase activity
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MigrkiE (pH3.5) P, LiEE, P

RS, HRE—-MEEERE. SRR L N\ 1

B-RRSEIRREARTAEBEE S N\,

B, 3 EIRIKBE X 002N (H3S) TR & st °

WEESH 0.3 N (pH 2.2) HIMA 0.3NNaCle B! o3

Wiy 30 ml/h, BRI % 12°C, BE x

W 6 ml, %P6 pHL 2.5, $h IR BE 0.12 $'3‘ 4

N HAE=AE R, B537 BiEEA . o

WM TR, SRILE 1L, MNEI0EE % \

16 & 6 75 18 £ 52%, BB G 1072 L. R Y

(u/mg), A ARLEIER LR 6.38 %, B  sEFMobility

4 —% 537 fEth 7% 2037 (u/mg), 2% _

BTN 1203 o WIHETIE s watoion o e sttt moght

mE R EkE pH RETH 18 B — &K of 537 enzyme by SDS-polyacrylamide gel

(E 2)0 ) : clt?ctrophorc_sis .
1.8 B Bovine serum’ albumin (680003

2.537 g 537 Acid protease (54000)
300/ E S Egg albumin (43000)
4. HEEE Trypsin (23300)

B2 e kB

Fig, 2 Acrylamide gel electrophoresis of 337
protease preparations

1. 537 18§ Crude extracts . ;
2. 537 ¥ ¥ 4iEE Crude protease B4 537 fuy SDS TP R M o B
3. DEAE-sephadex A-25 B 114§ Fig. 4 SDS-polyacrylamide gel clectrophoresis

pattern of 537 acid protease

537 E§Pure protease
1.4 MEHE Bovine serum albumin

(:) 537 ﬁﬁﬁﬂﬁﬂg%ﬁﬁﬁ - 2,§ﬁ?§§5 Fegg albu‘min
1. ﬁ%%?ﬂﬂﬁ: ::;;ﬁ?ﬂ%lﬂrﬁ“icﬁ protease
7 E R AR SDS- A I B Ik |
B IE 537 BB AROS TEY Ya B AR pH 9 0.029 M ™3t
54000, JLIE 3 FIH 4o OB IR, B pH EA B 1, 15,
2. pH X BN WY, y FETTREY 10, L 1.5% ﬁg@ﬁﬁﬁw*ﬂﬂﬁ%ﬁﬁa
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5k

S i

REMT TR SR 2 178 E DR
ELHERIE 5 FiRe Y0 R IR,
pH 2.5 MBS NE S, B M & &
BEMGITEGR, pH3FNBER S, =
g pH MR ED], R A MER FHH
Y, HoE R A0 & pH B4 2—3.5,

pH

5 pH MEBREEOREANER
Fig. 5 FEffect of pH on the activity of acid protease
— EWAEEE Casein as substrate
————— EH 441 HE Boviae hacmoglobin

as substrate

—— EPAFMEEL Bovine serum albumia

as substrate

3. EEAY pH FSE HE,
HEE TAE pH A7 0.029M B 78
B ik T, BB A pHE 4 91291,

0.7F

OD(680nm)
o =
o e

.:
=
T

B 6 pH ik

Fig. 6 pH-stability of the enzyme
—— EEELE Y CQasein as substrate
—— E¥HIM4ES Bovine hacmoglobin

as substrate

2y 3eeeeee 10, BT 40°C {R{E 30 24, &
JEH pH 3 WU FLE - FLER DN 48 M i R R 20
%, % pH 24 3, NEEE 7, dRILAE
6o 537 MME AR oH BEMEZE 2.5—
5.5

4. BEEXEBR RS EN

PA2% MBEE B ILLE G0 e,
MEARIRE THREN. B 7 RAMK
HEOLNEY, AN EBEERE SN
50—60°C, TH 537 BB L& TEmLr

0 10 30 80 70 0
8% Temperature(°C)
7 RENBEIHEM
Fig. 7 Effect of temperature on the activity
of protease
- HB/EAEY bovine haemoylobin
as substrate

— BEBAEY casein a3 substrate

0.5

0.4} ﬂ‘moc
Eo.s} 45°C
2 50°C

S0k

S0.2
© 55°C

0.1}
kes“c 63°C
0 20 40 60 80 100 120 ]

#iE (4} Time (min)
Es EEMEEEErER
Fig. 8 Effect of temperature on the
stability of the enzyme
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EaE S RED S TEEC. 5 x 107 M, #§#% pH 3, 20°C ¥ 30 73

5. Fykh B Al T TR RN

% oH3 WS MR E TAEERERE
(40—65°C) KB PEBLE, HR20 2
I 1wl B IETERE AT, K8 RAAA
s0oc LL FixMERE, 55°C Rl LEERS,
63°c Pl EmERE.

6. &RBE Ff EDTA MEEIN
W«

b s EhgE & BE TN
EDTA, HEHEESHNS X 07°M

Ghig, F Folin MM & . HR(ED
%], EDTA MK EBE TR 5378
W AT IR A BN, Cu't Me" HE
EERERE, Hgt, Agt 7E5 X 107 M B
WEEAREMEWER, BES X 107'M iR
FE A, SR I R o

P Folin iEMifis:EerGH, ALEEMN
B, %5 Folin AR ™ &
Fit, BELBEETHES X 107'M &
5 Folin RHR PR, TIRAIZM A,

1 @RANMTS EDTA 3 537 WE N W

Table 1 Effect of metal ions and 1 DUA on protease activity
oW OEOE Concentration of reagents

& R R 5 % 107 () 5% 107 (M)

Metal salts — .
Restluat tiative acaiisy Restioal Tlathos ity

%1 B& Control 100.0 100.0
EDTA 100.5 99,4
KCl 161.5 08.4
NaCl 97.5 100.0
Li,S0, 9¢.0 98.9
NaF 100.0 96.2
ApNO, §9.0 99.2
(NH,.);S0, 100.0 99.1
CaCl, 101.4 101.3
BaCl, % {LEE precipitate 10l1.6
CoCl, 100.0 94.8
HgCl, 76.3 9§.2
Mncl, # F4L confusion 112.0
CusO, 174.6 120,0
MgS0, %8.9 100.6
Zn50, 93.% 98,1
FeSO, 91.1 G6.1
AlCH, 104.0 104.5
Pb{CH,;CN,), 5 ILEE precipitate 96.8

o hERE
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7. R T B S TR R

H pH 3 P - FLEC 2 Pk BC BIIREY
1% & MERESER. REWAEIK,
FHEHRAHBRE T X012 ERER
o TE 20°C (R 30 2> $hE Lml EEE
HRE o iFE FRRE R SRS
WHIER. MEFRREEENHEEE
MEWER, EmHvEABESEE—
PP, o AmEBR R R R
BARS 5370 TR AR TRACIEIEH iR
SRFHRE W M SR TE A R R A HEIE R,

it

FEEME (Asp. usamii) 537 Y
W, BRTREFEARS, BsE
EMNRENE. WAEEED T8 %S
R (45—65 % LR , R bk ke |, 15
RFIRIEL, Hilt, BOEH RS EE,
FAIRAH DE32,DE11,CM 32 #7E

B, MABETFH KA, RAR DEAE
Sephadex A-25 EHHEEIS B, (88 % £+

SEE. RERMMEEHEAR, RARM
EWNHEBRAET.
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STUDIES ON THE ACID PROTEASE OF
ASPERGILLUS USAMII

II. PURIFICATION AND SOME PROPERTIES OF THE 537 ACID
PROTEASE

Guan Guilan

Kong Aigin

Done Wencai

Chen Juying Pan Huixia

Hou Bo

(Xinjiang Institute i} Biology, Pedology and Psammology, Academia Sinica, Urunagi)

An acid protease produced by strain
537 was isolated and purified, through a
process involving ammonium sulfate pre-
eipitation, decolourization with ion-excha-
ge resin, desalination with sephadex G-23
and chromatography on DEAE-Sephadex
A-25.
preparation after purification increased
11 times.

After purification, the enzyme prepa-
ration showed a single band in Davis po-
lyacrylamide gel eleetrophoresis. The mo-
lecular weight was determined to be about
54000 by SDS polracrylamide g=] electro-
phoresis.

Except main aeid protease 537, more
glucoamylase was existed in the metaboli-
te of 537 and was isclated from the acid

The specific activity of enzyme

protease preparation through chromatog-
raphy ocn DEAE-Sephadex A-25.

The optimum pH for the enzyme was
935, the optimum tempetature wag 50—

60°C and it was found to be stable below
50°C. but inactivated over 55°C and com-

pletely inactivited over 63°C.

This protease was not inhibited by
metal chelating reagent such as XDTA or
most of metal ions but wag inhibited by
sodium laury sulphate, bromosuceinimide,
dodecylbenzensulphonie acid sodinm salt.

This protease was activated by Cu®,
Mn®*,

Key words

Aspergilius usemii; Acid proteinage
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