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Characterization of Cytosol Acid Protease from Dormant
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Abstract

A thiol protease has been isolated and partially purified from encysted brine shrimp Artemia franciscana using a
four-step procedure(filtration, salting out, gel filtration and ion exchange chromatography). The optimum pH of the
enzyme for caseinolytic activity was appeared to be 3.0, and the enzymematic activity was stable up to pH 6.0 but
lost completely at the pH higher than 8.0. The optimal temperature of the enzyme was appeared to be 35C, and
ninety percent of the enzyme activity was lost at 45C. Various metal ions, e.g, zinc, copper, iron, inhibited the enz-
yme activity ; however, heavy metal chelator, e.g., EDTA, stimulated the enzyme activity. The protease was conclu-
ded to be a member of the thiol group protease, since it was inhibited by thiol protease inhibitors and iodoacetate.
The protease was also concluded to be a acid protease based on the optimum pH.
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Fig. 1. Elution pattern of Acid protease from Sephadex
G-200 column.
The enzyme solution was applied onto a column
of Sephadex G-200 equilibrated with 15mM
potassium phosphate buffer(pH7.0).
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The protein was eluted from the column with
the same buffer.

Column size | 2.5X60cm, flow rate : 20ml/hr,
fraction volume : 4ml, absorbance at 280nm :
O — O, protease activity . @ — @®.
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Fig. 2. Elution pattern of Acid protease from DEAE-Se-
phadex A-50 column.
The enzyme solution was applied onto a column
of DEAE-Sephadex A-50 equilibrated with 15
mM potassium phosphate buffer(pH7.0). After
the column was washed with a same buffer. The
enzyme was eluted from the column with a li-
near graient of NaCl(25mM—700mM)in 15mM
potassium phosphate buffer(pH 7.0).
Column size : 2.5X25cm, flow rate : 25ml/hr,
fraction volume : 4ml, absorbance at 280nm -
O — O, protease activity - ® — @.
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Table 1. Summary of purification procedure of cyst acid protease

e Volume Total protein Total Activity  Specific Activity Yield
Purification step . .
(ml) (0.D.280nm) (Unit) (Unit/0.D280nm) (%)
Homogenate 120 5333 4216 0.97 100
40~ 60% (NH,) 80,4 16 1482 2033 1.37 48
Sephadex G-200 54 134 1716 12.81 41
DEAE-Sephadex A-50 35 22 300 13.64 7
2| 3 (Warner and Shridhar, 1985) ¢l 2|34 dx}3jo 120
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Fig. 3. Effect of pH on enzyme activity
Casein was dissolved in 0.1M sodium citrate
buffer of various pH buffer. Enzyme activity
from pH 3.5 to pH 5.5 could not be assayed
because of coagulating of casein.

Fig. 4. Effect of temperature on enzyme activity
The reaction was carried out at various tempe-
rature for 20 min.
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&0
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Fig. 5. Effect of pH on the stability of cyst acid prot-
ease
The enzyme was incubated at each pH at 20T
for 30min, and the remaining activity was mea-
sured at pH 3.0.
@ — @ [ citrate buffer, — ® — [ potassium phos-
phate buffer, — 0 — ! Tris-HCl buffer.
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Fig. 6. Effect of temperature on the cyst acid protease
The enzyme was incubated at each temperature
at pH3.0 for 20min, and the remaining activity
was assayed at 35C,
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Table 2. Effect of metal ions on the enzyme activity

Reagents(1mM) Relative activity(%)*
None 100
CaCl, 100
NaCl 95
MgCl, + 6H,0 102
Kal 97
CoCl; *+ 6H,0 102
MnCl, + 4H,0 101
FeCl; * 6H,0 78
CuCl, * 2H,0 51
ZnSO, - 7TH,0 72

*, The enzyme was incubated at room temperature for
30min with the assigned metal ion before the addition
of substrate. The remaining activity was measured at
pH 3.0, 35¢ for 30min.

Table 3. Effect of various protease inhibitors on Artemia
acid Protease

Relative activity

Treatment Concentration

(%)*
Control(None) 100
Antipain 50ug/ml 9
Aprotinin 2ug/ml 55
Bestatin 50ug/ml 98
Chymostatin 50ug/ml 11
E-64 10ug/ml 23
EDTA 0.5mg/ml 109
Leupeptin Sug/ml 21
Pefabloc SC 1mg/ml 91
Pepstatin 0.75ug/ml 88
Phosphoramidon 300ug/ml 90
Iodoacetate 5mM 60

¥, The enzyme was incubated at room temperature for
30min with the assigned inhibitor before the addition
of substrate. The remaining activity was measured at
pH3.0, 35C for 30min
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