Korean Journal of Food Preservation Vol. 10. No. 2, pp.246 ~251 (2003) A E A A5 583 R

Bacillus subtilis PANH7657} MAl5l= Protease? A ! EM

0|35 - 2AF - HiST* - ZetE™

AEUsn AFFs, *AFugn $EAEHE Y, 2 1g FYATA
Purification and Characterization of Protease from Bacillus subtilis PANH765

Chang-Ho Rhee, Cheol-Joo Woo, Dong-Ho Bae and Kwan-Phil Kim

Departmemt of Food Science and Technology, Kyungpook National University, Taegu 702-701, Korea
*Department of Applied Biology and Chemistry, Konkuk University, Seoul 143-914, Korea
**Lotte Research and Development, Seoul 150-104, Korea

Abstract

Protease produced by Bacillus subtilis PANH765 was purified from culture supernatant by using ammonium sulfate
fractionation, DEAE-~cellulose ion exchange chromatography, and gel filtration with Sephacryl S 200 HR and Sepharose
CL-6B. DEAE-cellulose ion exchange column chromatography, separated the protease into onme fraction. This fraction was
further purified using Sephacryl S 200 HR and Sepharose CL-6B gel filtration. The molecular mass of protease was estimated
to be 35.0 kDa by the SDS-PAGE and gel filtration using Sepharose CL-6B. The results indicated that the purified protease
are monomeric proteins. Specific activity and purification folds of protease were 627 Ufmg and 4.35, respectively. The
optimum temperature, optimum pH, stable at a temperature range and pH ranges for the purified protease were 65T, 7.05,
50 ~ 75T and 6.0 ~ 7.5, respectively. The protease actmty was decreased by the presence of PMSF and DFP, which the
protease activity was increased by the presence of Na', K, Mg and NH; ions.
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Table 1. Purification procedure of protease from B. subtilis
PANH-765

Specific _
. T T P pifcation
Fraction ootin(zg)  activityU) ‘(‘;‘I‘;‘g Yild®
Crde enzyme w7 B¥s 14 100 100
(NH)SO, fcionain.~ 4313~ 990 227 BI LS
DEAE celllose me 661 4B 512 2%
Sephacryl S200HR W1 465 46 N6 IR

Sepharose CL-6B 599 3156 6.27 280 435
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Fig. 1. DEAE-cellulose ion exchange chromatography for the
dialyzed enzyme.

DEAE-cellulose ion exchange column was equilibrated with 50 mM
sodium phosphate buffer (pH 7.0). The column was eluted with a
linear gradient of O to 0.5 M NaCl in 50 mM sodium phosphate
buffer(pH 7.0) at a flow rate of 30 mL/h and 5 mL/tube of fraction
volume. C - O, protein; @ - @, protease activity; —, NaCl gradient.
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Fig. 2. Gel filtration of enzyme fraction with Sephacryl S
200 HR.

Sephacryl § 200 HR column was equilibrated with 50 mM sodium
phosphate buffer (pH 7.0). The column was eluted with 50 mM
sodium phosphate buffer (pH 7.0) at a flow rate of 15 ml/h and 3
mlytube of fraction volume. () - C, protein; @ - @, protease activity
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Fig. 3. Gel filtration of enzyme fraction with Sepharose CL-6B.
Sepharose CL-6B column was equilibrated with 50 mM sodium
phosphate buffer (pH 7.0). The column was eluted with 50 mM
sodium phosphate buffer (pH 7.0) at a flow rate of 15 mljh and 3

mLjmube of fraction volume. ) - (O, protein, @ - @, protease
activity.
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Fig. 4. Electrophoretic profile of purified protease in SDS-PAGE.
Proteins were resolved on a 15% SDS-polyacrylamide gel. The gel
was stained with Coomassie Brilliant Blue R-250. lane M, molecular
weight marker protein; lane P, purified protease.
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Fig. 5. Estimation of molecular mass of purified protease by
Sepharose CL-6B gel filtration.

Ve is the elution volume of each protein and Vo is the void volume
of the colummn. Standard proteins were the molecular weight marker
from sigma Co. (MW-GF-200kit) were used as standard proteins. a, S
-amylase (200.0 kDa); b, alcohol dehydrogenase (150.0 kDa) c, bovine
serum albumin (66,0 kDa); d, carbonic anhydrase (29.0 kDa); e,
cytochrome ¢ (12.4 kDa); |, purified protease.

Relative activity (%)

Fig. 6. Effects of pHs on the activity and pH stability of
the purified protease.

The buffer used: pH 3.0 ~ 6.0, SO mM citrate phosphate buffer; pH
6.5 ~ 7.5, 50 mM sodium phosphate buffer; pH 8.0 ~ 9.0, 50 mM
Tris-HCl buffer; pH 9.5 ~ 10.0, S50 mM glycine-NaOH buffer. The
optimal pH was measured in the standard reaction mixture at the
indicated pH for 1 min at 30°C. The pH stability was incubated at
4C for 24 h in each buffer. After the enzyme solution was adjusted
to pH 7.0, the remaining activity was measured. O - O, pH stability;
@ - @, optimal pH.
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Fig. 7. Effects of temperature on the activity and thermal
stability of the purified protease.

The optimumn temperature was assayed in the standard reaction mixture
of the indicated temperature for 1 min at pH 7.0. Thermal stability
was incubated in 50 mM sodium phosphate buffer (pH 7.0) for 60
min at each temperature and the remaining activity was measured
under the standard conditions. O - (O, thermal stability ; @ - @,
optimum temperature.
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Table 2. Effect of metals ions on the protease activity

Metal ion(10 mM) Relative activity(%)
NH.Cl 1049
CuSO; 243
MnCl, 115
CoCl, 37
BaCl, 5.4
CaCl, 527
MgCl, 1195
MnSO, 34.1
LiCl 76.4
KCl 94.5
NaCl 109.6
MgSO, 69.5
None 100.0

A A ] F3F Protease?] AAZ TLCK (N-tosyl-L-lysyl-
chloromethyl ketone, trypsin inhibitor), TPCK (N-tosyl-L-phenylalanyl
chromethyl ketone, chymotrypsin inhibitor), DTT (dithiothreitol,
thiolprotease inhibitor), EDTA (ethylenediaminetetraacetic acid,
metaloprotease inhibitor), PMSF (Phenylmethylsulfony! fluoride,
serine protease inhibitor) ¥ DFP (diisopropyl fluorophosphate,
serine protease inhibito) AM&3}e] A BA Hs AHES
2% Az} (Table 3), AA|E proteases PMSF % DFPY]
o8] As=QE 53] DFP ®Xrh= PMSF H7HA] F81g A
= el 3 TPCKe TLCK EDTA ¥ DITE &
284 FFE IAA 4ok

Table 3. Effects of protease inhibitors on the proteolytic
activity of purified protease

Relative activity(%)

Inhibitor 1 mM 5 mM 10 mM
None 100.0 100.0 100.0
PMSF’ 127 26 09
DFP? 36.1 127 34
TPCK” 102.8 1011 1024
TLCK? 99.4 97.8 96.2
EDTA” 104.9 103.5 10322
DTT? 97.8 96.4 959

')Phenylmelhylsulfonyl fluoride; “Diisopropyl flucrophosphate;
IN-tosyl-L-phenylalanyl chromethy] ketone; “N-tosyl-L-lysyl-chloromethyl
ketone; S)Ethylenediaminetetraacetic acid,; Dithiothreitol
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