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Abstract

Some physico-chemical properties of proteolytic enzyme produced from Streptomyces

alboniger Hesseltine were characterized.

The optimal pH and temperature of the enzyme were around pH 9.0 and 40°C,
respectively. The enzyme was stable between pH 6.0~10.8 and the enzyme activity
was not inactivated by heat treatment in lower temperature than 40°C. However the
enzyme activity decreased by 70% of the initial activity for 10minutes at 70°C. The
Km value was 7.1xM with Hammarsten casein and 333.3:M with cytochrom C. The
activity of enzyme was inhibited by metal ions in the order of Fe***>Hg*+>Cut*>
Pb++>Zn*+, whereas Ca** increased the enzyme activity. There was no effect of Mgt+
and Co** on the enzyme activity. The enzyme was inhibited by EDTA strongly. When
Ca** was added to the EDTA-denaturated enzyme, the activity of enzyme was restored.
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Fig. 1 Activity of enzyme at different pH
values.
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Fig. 3 Activity of enzyme at different temper-
atures.
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Fig. 4 Stability of enzyme at different temper-
atures.
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Fig. 5 Lineweaver-Burk plot for the hydrolysis of Hammarsten casein(left) and cytochrom C

(right) by protease.
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Table 1 Substrate specificity of protease.

Substrate Relative activity (%)
Casein 100
Cytochrom C 56
Hemoglobin 50

BSA 29
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Fig. 6. Activity of enzyme at different conc.

of EDTA.
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Table 2 Activity of enzyme at different metal
salts.

Metal salts Relative activity (%)

None 100
CaCl,-2H,0 129
CoCl,-6H,0 99
MgS0, 96
ZnCl, 61
Pb(AC);-3H,0 53
CuS0,-5H,0 36
HgCl, 33
FeCl;-6H,0 8
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Table 3. Activity of enzyme at different inhi-

Table 4. Reactivation of EDTA-denaturated

bitors. enzyme with metal ion.
Inhibitor Relative activity (%) Metal ion Reactivation ratio(%)
None 100 Cat+ 71
PHMB 87 Cott 54
PMSF 87 Mg** 27
EDTA 15 Znt* 21
The final concentration of inhibitor in the re- Reactivation ratio(%)= 2—1133 X100

action mixture was about 5mM.

HEEC R

P-hydroxymercuribenzoate(PHMB),
methylsulfonylfluoride (PMSF), ethylendiamine-
tetraacetate (EDTA) &9 HEHZL K BFE &
ol vl = FEe BRsg. § HERS B
FWE BEstd dbgol o HEES $E7 5mM
o]l =7 stz 37°C KAl A 1A KEstg oot
2HAA BER BT HET R = 3% 2
SH groupg HE3sti PHMB| o3dtdd & 8 B&
+ A gemzE & st SH gikets =4
g 4= ¢ Ao}k, dsl alkaline proteases
9l A active sitez {EfslE OH groupd HZE
3l PMSFe| 9ste] S WA gskor &8
o] 23} chelate {L&4S ut= EDTAd] 2)dlo
£ ZdA BEHQAT. ool & B alkali
B A F& kg 2o)dA EDTAY 93t 7
A HEs = A& Vosbeck#:!'®0] w gt S.
griceus K-19) B4 vl 239l =t

phenyl-

EDTA9| &%

74 Egg7t EDTA) oste] 723Al HEE #
ouz EDTAS sz HHSIY 2 uiE ¥
&g BEegch. & EDTAY BERE HEshd
yro.a 9] EDTA Fx7} 77 5X10°™, 5X
107M, 5X107°M, 5X107*M, 5X10~MsA 3=
37°Col A 147+ BiES ¥ Bk EHE HEstd
. o R, 28 7dA 2E alsbzte] EDTA
5X107°Moll M &= BEE WGtko]l F 70% T 4sd 2
5X107°M o] sloll Al &= 0 BEE 1A okt

ATl SR AN ®E

EDTAE#E= ol3te {Hiko] HEH BR &
B ote Asttozd, £ olfo] HER B
¥ Eke HEA nAE BES BHESdd F

where A : No EDTA, No metal
B: Add EDTA, No metal
C: Add EDTA, Add metal
Final conc. of EDTA : 0. 5mM
Final conc. of metal : 3mM

1mM EDTA 79 30ust BERW 304%F EAESH
o] 4°Cell A 3027t REEAZ] = U4 10mM &
B %W 30uLE A 7ete] 4] 4°Cal A 3027 B
B ohg, Bk HIERES REsget. o« i
¥ EEE EDTAE BHSA 42 &8 °l2x
mabAl sk e EHES 10022 3e E 374
7ol A4bstgleh. weba] Catto] K BERe S
o] ZA sedste] Cot¥, Mgtt, Znttx Rz o
2 oA gE &4 I o9z A4 & Simonds
mwo) Figest E. coli K-129] g7} Cot+s} Mn+
ol gzt HiETE Lxde Aol Hy o
Vosbeck&180] 423l Streptomyces griceus K-1

o] EEoh Cattol] 93t HER TG Hzde
W 5l ok
E B
Streptomyces alboniger Hesseltino] 4:pESlE

EEE KGR BRY 2744
el L R, F&d Zoh

& BERY 1EA i pHe (FA BE BEe 7
7 pH 9.05 40°C RZolQle}. & WX LE
pH W4 = pH 6. 0~10.8 F-Zolglox, BpEd
ko] 40°C DUFell 4 ZEstg o}l 70°Coll A =
105 BE= X & Bk &9 70%71 24stgd e

4 B#%+= Hammarsten caseinz} cytocrom C
o W3 Kmffizl 77+ 7.1uMs} 333. 3uMe] A ot
Bz EES £B olfd dlse Fert+>Hght
SCuHSPhH>Zntte] A 2 s gz Catt
o olste] EEFH kol SolRl ukd, Mgitsg Cott

BB #EE



&5 1 S. alboniger7} A A3t

protease?] 54 - 179 —

< o3 dAdd BRel Catig A

6. Abou-Zeid, A.A.,

g e 4 B BEE Ux ggth =% B
T EDTAd] 3o} 2atAl WE= 2. EDTA

4L A B
o fgiEe gL+

5 A X B

. Breed, ReS., Murray, E.G.D. and Smith, N.
R.: Bergey’s Manual of Determinative Bac-
teriology, 7th ed., p.744. The Willlams &
Wilkins Co., Baltimore (1957).

- Asled s R BeREEE, 5 9(1973).

. Ghuyse, J.M., Tipper, D.J. and Strominger,
J.L.: In “Methods in Enzymology”, eds. by
E.F. Neufeld, and V. Ginsburg, Vol. 8, p.
685. Academic Press, New York (1966).

. Tsujisaka, Y., Tominaga, Y. and Iwai, M.:
Agr. Biol. Chem., 37 : 2517(1973).

. Tominaga, Y. and Tsujisaka, Y.: Agr. Biol.
Chem., 40 : 2325(1976).

Shaheen, A.B. and El-
Dewany, A.L: J. Appl. Chem. Biotechnol.,
23 : 837(1973).

. Shaheen, A.B. et al.:
26 : 225(1976).
- Bk - BARM  ABARHREE, 56(1980).

J. Appl. Chem. Biot-

echnol.,

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Rick, W.:

Bkl - BRI - SRR BEBEHEEE,
20 : 73(1982).

In “Methods of Enzymatic Anal-
ysis”, 2nd ed. by H.U. Bergmeyer, Vol. 2.
p. 1013. Academic Press, New York(1974).
Layne, E.: In “Methods in Enzymology” eds.
by S.P. Colowickand and N.O. Kalan, Vol.
3, p.449. Academic Press, New York(1957)
Tobe, S., Takami, T., Ikeda, S. and Mits-
ugi, K.: Agr. Biol. Chem., 40 : 1087(1976).

A4 - A F . BEEREEYEEE, 2:
13(1974).

o] T3 - f-i: BEAMBIEGEE, 12:13
(1980).

Nakanishi, T., Matsmura, Y., Minamiura,

N. and Yamamoto, T.: Agr. Biol.
38 : 37(1974).

Vosbeck, K.D., Chow, K.F. and Awad, W.
M-: J. Biol. Chem., 248 : 6029(1973).

Tobe, S., Takami, T., Hirose, Y. and Mit-
sugi, K.: Agr. Biol. Chem., 39 : 1749(1975)
CEEALEREEE, 15:27(19

Chem.,

A4 ARE
72).

Simonds, S. and Toye, N.O.: J. Biol. Chem.,
242 : 2086(1967).



