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Culture broth

Centrifugation(12,000 X g, 20min)

Fthanol precipitation(2 vol. added),
keeping for 2hrs at 5°C and
centrifugation(12,000 X g, 20min)

Precipitate
Dissolving in 0.01M Tris-HCl buffer (pH 8.0,

contained 4.5M NaCl), dialysis against
the same buffer for 12 hrs and concentration
by PEG 6000

Gl filtration( I ) : Sephadex G-100

Concentration by PEG 6000
Gel filtration( 1) : Sephadex G-75 }

Fig. 1. Schematic diagram for purification of the pro-
tease
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Table 1. Summary of purification steps of the protease
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Volume Total Total Specific Yield Purification
Purification step (ml) protein activity activity (%) factor
(mg) (unit) (unit/mg) ? (fold)
Crude enzyme 1,000 3,605 93,100 26 100 1.0
Ethanol precipitation 340 672 43,792 65 47 25
Sephadex G-100 60 - 128 24,948 195 27 75
Sephadex G-75 35 36 13,100 364 14 140
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Fig. 2. Polyacrylamide gel electrophoresis of the culture
filtrate(A) and the purified protease(B)
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Fig. 3. Lineweaver-Burk plot of the protease
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Fig. 4. Effect of NaCl and KCl concentration on the pro-
tease activity.

Protease activity was measured at 0.05M Tris-HCl, pH 8.0 containing
substrate and various concentration of NaCl and KCl.
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Fig. 5. Effect of pH on the protease activity.

The reaction mixture was kept at pH indicated for 10min at 35%C.
The buffers used were 0.05M phosphate(pH 6.0~7.5), 0.05M Tris-
HCl(pH 7.5~8.5), and 0.05M boric acid-NaOH(pH 8.5~11.0).
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Fig. 6. Effect of temperature on the protease activity.

Reaction mixture was kept at temperature indicated for 10 min at pH
8.0.
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Table 2. Effect of metal ions on the protease activity

Reagent Relative activity Reagent Relative activity

(10mM) (%) (10mM) (%)
K* 100 Cu* 47
Lt 100 Hg?* 58
Co? 101 88
Caz* 126 Fe* 7
Mgt 110 Zn 30
Mn?* 103 None 100

The enzyme solution was preincubated at 30°C for 30 min with re-
agent indicated. After preincubation, the remaining activity was
measured at pH 8.0 and 35°C.
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Table 3. Dialysis experiments of the protease

Remaining activity after dialysis (%)
Dialysis solutions Treat time
6 hrs 12 hrs 24 hrs

Distilled water 0 0 0
1M NaCl 38 4 0
2M Na(Cl 87 42 19
3M NaCl 103 98 92
4.5M Na(Cl 101 100 97
0.05M CaCl, 91 51 = 32
0.1M CaCl, 108 82 52
0.05M MgCl, 0 0 0
0.1M MgCl, 0 0 0

The enzyme solution was dialyzed against 200 volumes of 0.01M
Tris-HCl buffer(pH 8.0) containing each salt and remaining activity
was measured at pH 8.0 and 357C. Initial protease activity was
25units/ml.

FollAl EMste] APH Fho ATA
FE 7AES7] At 45M NaCl S thA] F4
gl S Hol®E AEHIE & ¢ vk Nor
berg®} Hofsten'V’& Zodgalor] AHEgE Halo
bacterium salinarium®] A E 2| pretease®} A XUl pepti-
dase= 25% Na(Cl &93} 002M MgSO, ZnSO,
MnSO, &84 HFAYs= HA @kod Axy
protease™ Znt* I} Mn®t o] e 94 70~90% &
= AEAEE Ho Mgt ol&2 At gtk
3tk
7) pH 2 2= dig H34
AAg4Y pH 2 &5 A2 Fig 7 & 83 &
o] pH 50~11.0¢] ¥ HANA 80% olde &4
Ehdon, 50C, 60C, 70CoIA 11]7te] 2|2
22t 90%, 58%, 15% <] BA4E& EAH-

N mlo
T L



100}
®
e
=
>
2
Q
©
S sof
el
‘@
[]
o

i 1 1 1 1 1 1
3.0 40 5.0 6.0 7.0 8.0 9.0 10.011.0
pH
Fig. 7. pH stability of the protease.

The enzyme solution was incubated at pH indicated and 5°C for 17
hrs. The remaining activity was measured at pH 8.0 and 35C. The

buffers used were 0.05M Mcilvain(pH 3.0~7.5), 0.056M Tris-HCl(pH C.
7.5~8.5), 0.05M boric acid-NaOH(pH 8.5~11.0).
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Characteristics of the protease from the extreme halophile, Halobacterium sp.
Young-Seck Ahan, Chan-Jo Kim and Seong-Hyun Choi(Department of Food Technology,
Chungnam National University, Taejeon, Korea)

Abstract . The protease from Halobacterium sp. was purified by ethanol precipitation and gel fil-
tration on Sephadex G-75 and G-100. The purified enzyme was found to be homogeneous by poly-
acrylamide gel electrophoresis. It’s specific activity was 364units/mg protein and yield was 14%
of the total activity of the culture filtrate. The Km value against casein was determined to be 4.2
x10~*M by Lineweaver-Burk plot. The optimal temperature and pH for the enzyme activity were ~
‘ 35C and pH 8.0, respectively. The enzyme was stable from 5.0 to 11.0 at relatively wide range of
pH but was inactivated at the temperature above 50°C. Ca?* and Mg”* appeared to react as acti- »
vators whereas Fe**, Zn?*, Cu®**, Hg?* and Cd** as inhibitors. The enzyme activity reduced with in-
creasing the concentration of NaCl : the apparent activity with 2M Na(Cl was 65% as compared
with that without the salt. However the enzyme was unstable without salts : the activity was lost

when dialyzed against distilled water for Zhr, whereas maintained against 0.1M solution of CaCl,
for 6hr.



