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Chromatographic Behaviors of Proteolytic Enzymes in Chum Salmon
Pyloric Caeca on Sephadex Gel Chromatography.

Naoyuki Ucripa

Abstract

The proteolytic enzymes in chum slamon pyloric caeca showed different
chromatographic patterns on the Sephadex G-100 column (2.5 X 100 em) depending
upon the buffers used. By using a 0.2 M borate buffer containing 1 mM CaCl,
pH 8.7 (II), two high proteolytic activities were found, whereas by using a 10
mM Tris-HCl buffer containing 5 mM CaCl, and 0.05 M NaCl, pH 8.8(I), only one
major proteolytic activity was observed on gel chromatography.

Chromatographic patterns of the enzyme were observed interconvertibly by
replacing two kinds of buffers (Tris, I and borate, IT) on the Sephadex gel column.
Two fractions of high proteolytic activity (F, and F, in Fig. 6) obtained from gel
chromatography with a borate buffer clearly showed different mobilities on
cellulose acetate electrophoresis.

As the corresponding fractions on electophresis were also identified in the
original proteolytic enzymes, it was ascertained that both of proteolytic active
fractions isolated on gel chromatography would not be artifacts which might be
produced during preparating procedure of enzymes.

From these results, it could be assumed that the Sephadex gel chromatography
with a borate buffer would be one of the useful methods for purifying the

" proteolytic enzyme extracted from the chum salmon pyloric caeca.
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Pyloric caeca

homogenized for 2 min with 3 vol. distilled water.
added CaCl, to 1 mM.

adjusted pH to 8.0~8.5 with N NaOH.

allowed to stand for 5 hr.

readjusted pH to 8.0~8.5 with N NaOH.

allowed to stand for 15 hr.

added 1/2 vol. of CCl, to wet wt. of pyloric caeca
and stired for 1 hr.

centrifuged at 50,000xg for 30 min.

Residue Supernatant

dialyred against 0.2M borate buffer containing
1 mM CaCl,, pH 8.7.

added (NH,).SO; to 0.2 saturation.

centrifuged at 20,000xg for 30 min.

Precipitation Supernatant
adled (NH,),SO, to 0.7 saturation.
centrifuged at 20,000xg for 30 min.

Precipitation

| partially purified proteolytic enzymes

Fig. 1 Preparation scheme of partially purified proteolytic enzymes in chum salmon
pyloric caeca
All operations were performed at 3-5°C.
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Fig. 2 Gel chromatography of partially purified proteolytic enzymes in chum salmon
pyloric caeca on Sephadex G-100 with 10 mM Tris-HCl buffer containing 5 mM CaCl, and
0.05 M NaCl, pH 8.8.

The protein (10 mg) was dissolved in a 2.5 ml of 0.2 M borate buffer containing 1 mM
CaCl,, pH 8.7, precipitation was removed centrifuging and applied to chromatography.
The column (2.5%100cm), equilibrated with a 10 mM Tris-HCl buffer containing 5 mM
CaCl, and 0.05 M NaCl, pH 8.8, was operated at a flow rate of 25 ml per hour and fractions
of 10 ml were collected. The void volume (V,) was adjusted to 200 ml. Chromatography
was operated at 3-5°C.
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Fig. 3 Gel chromatography of partially purified proteolytic enzymes in chum salmon
pyloric caeca on Sephadex G-100 with 0.2 M borate buffer containing 1 mM CaCl,, pH 8.7.

. The protein (10 mg) was dissolved in a 2.5 ml of 0.2 M borate buffer containing 1 mM
CaCl,, pH 8.7, precipitation was removed by centrifuging and applied to chromatography.
The column (2.5 100 cm), equilibrated with a 0.2 M borate buffer containing 1 mM CaCl,,
PH 8.7, was operated at a flow rate of 25 ml per hour and fractions of 10 ml were collected.
The void volume (V,) was adjusted to 180 ml. Chromatography was operated at 3-5°C.

HO%E (Fig. 2) 4+ 4>, TAME*, BTEE k08 CGP {MEER 25T ¢~ 2 M ic By
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TRAEAHMRIERZET T~ 3B HIRBLZ DDk~ (fraction number 27~32

& 34~40) & —DD/NE /s ¥ ~2 (fraction number 55~60) %L 7z, 312 TAME SRVER % 7
HOORBE CIIUT OB AV,

TAME: tosyl-L-argininemethyl ester. BTEE: benzoyl-L-tyrosine ethyl ester.
CGP: carbobenzoxy-glycyl-L-phenylalanine.
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Fig. 4 Change of gel chromatographic pattern of partially purified proteolytic enzymes
in chum salmon pyloric caeca with different buffer system.
A: Chromatography with 10 mM Tris-HCl buffer containing 5 mM CaCl, and 0.05 M NaCl,

pH 8.8.
The major parts of fractions (shown under horizontal arrow) were combined, con-

centrated, and applied to the next column with another buffer system (B).

Other experimental conditions were the same as in Fig. 2.
B: Rechromatography with 0.2 M borate buffer contining 1 mM CaCl,, pH 8.7.
Other experimental conditions, except for the void volume of 200 ml, were the same as in

Fig. 3.
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in chum salmon pyloric caeca with different buffer system.

A: Chromatography with 0.2 M borate buffer containing 1 mM CaCl,, pH 8.7.

Fig. 5 Change of gel chromatographic pattern of partially purified proteolytic enzymes

The major parts of fractions (shown under horizontal arrow) were combined, con-
Other
experimental conditions, except for the void volume of 200 ml, were the same as in Fig. 3.
B: Rechromatography with 10 mM Tris-HCI buffer containing 5 mM CaCl, and 0.05 M Na

centrated, and applied to the next column with another buffer system (B).

Cl, pH 838

Other experimental conditions were the same as in Fig. 2.
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Fig. 6 Gel chromatography of partially purified proteolytic enzymes (50 mg) in chum
salmon pyloric caeca on Sephadex G-100 with 0.2 M borate buffer containing 1 mM CaCl,,
pH 8.7.

The fractions of 5 ml were collected. The fractions under horizontal arrow (F, and Fy)
were combined and applied to rechromatography. Other experiments were in the same
condition as in Fig. 3.
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Fig. 7 Rechromatography of fraction (¥, and F, in Fig. 6) on Sephadex G-100 with
0.2 M borate buffer containing 1 mM CaCl,, pH 8.7.
A: Rechromatography of fraction F, in Fig. 6 on Sephadex G-100
B: Rechromatography of fraction Fy in Fig. 6 on Sephadex G-100
Each fraction (F, and F, in Fig. 6) was concentrated to 5 ml by collodion bags and applied
to rechromatography. The fractions shown under horizontal arrow were combined and used
for electrophoresis. Other experiments were operated in the same condition as in Fig. 6.
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Fig. 8 Cellulose acetate electrophoretic pattern of proteolytic enzymes in chum
salmon pyloric caeca.
A: Original enzymes (ammonium sulfate precipitation, 0.2-0.7 saturation)
B: TFraction F, shown by horizontal arrow in Fig. TA.
C: Fraction Fy shown by horizoatal arrow in Fig. 7B.
Electrophoresis was carried out by a pH 8.6 veronal buffer (1=0.07), 0.05 mA/em for 120
min. The arrows shows the start.
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