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Studies on the activation of a-chymotrypsinogen with trypsin-like enzyme
from the pyloric caeca of the salmon, Oncorhynchus keta.

I. Fundamental studies in the activation reaction

Hiroshi Usaryama, Takeshi SHiBATA and Katsuji Yosammura

Abstract

An attempt was made to investigate the activation process of bovine a-chymotrypsin-
ogen with partially purified trypsin-like enzyme from the pyloric caeca of the salmon,
Oncorhynchus keta. 1t was found that the salmon trypsin-like enzyme as bovine trypsin
(EC 3.4.4.4.) could activate the zymogen.

With the ratio of salmon trypsin-like enzyme to bovine a-chymotrypsinogen 1:40, the
optimum conditions of the activation were obtained at a temperature of 0-10° C and a pH
of 8.0-9.0 (in 0.1 M borate or phosphate buffer).

The activation process was analysed electrophoretically and chromatographically. It
was observed that, in the former, the active component formed appeared to be heterogeneous
and on the contrary, in the latter, as the activation process proceeded, the zymogen peak
gradually decreased and only one active component peak increased.
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Fig.1. Activation of a-chymotrypsinogen
with partially purified salmon
trypsin-like engzyme

The zymogen concentration was 10mg/

ml. The ratios of partially purified salmon

trypsin-like enzyme to a-chymotrypsino-

gen were (o): 1/100, (a): 1/40 and (a):

1/10 w/w. Activation was carried out in

0.1M borate buffer, pH 8.0, at 0°C.

Activity was determined as usual”, and

expressed as per cent of the maximum

activity obtained in the rapid activation
with crystalline bovine trypsin.
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Fig. 2. Effect of pH on the activation

The ratio of salmon trypsin-like
enzyme to the zymogen was 1/40 w/w.
Activation was carried out at 0°C in 0.1IM
borate buffer of (0): pH7,(a): pHS, (a):
PH 9 and (e): pH 10. Other details are
as in Fig. 1. \
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Fig. 3. Effect of temperature on the
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e s . activation
15002 L L. The ratio of salmon trypsin-like
2. EHEALRROER enzyme to the zymogen was 1/40 w/w.
Bk e e - sEin Activation was carried out in 0.1M borate
RRAGAL & 5.15%' ?ﬁ‘ﬁﬂﬁ?@&‘%lﬁ buffer, pH 8.0, at (0): 0° (2):10° (o):
Beicss 1wz, Tiselius DERABIERIC 20° and (e): 35°. Other details are as
X SBBFL 72, 0.1IM BIEERENE (pH 8.0) in Fig. 1.
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Fig. 4. Electrophoretic pattern changes during the activation process

The activation mixtures containing 19, zymogen and 0.0259%, salmon trypsin-like
enzyme were incubated in 0.1M borate buffer, pH 8.0, at 0°C, 3ml of the solution was
adjusted to pH 3.0, and dialyzed against acetate buffer (pH 3.65, ionic strength: 0.1) and
analysed electrophoretically for 7,200 seconds at 8.18 volt/em.
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Fig. 5. Chromatographic pattern changes during the activation process

One ml of the activation mixture was analysed chromatographically according to the
method of Hirs®®. a, b and ¢ are the chromatograms of the activation mxiture for 0, 0.5
and 3 hours respectively. Other details are as in Fig. 4.
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