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Studies on Protease of the Rotifer, Brachionus

plicatilis — 11

Hydrolytic Properties on Some Synthetic Substrates

Kenji HarA, Tadashi IsniHARA, Hiraki ARANO, and Masato YAsuDA

Some properties of acid and alkaline proteinase activities in crude extract from the rotifer,
Brachionus plicatilis, were reported in the previous paper(1). In the present paper, some properties
of hydrolytic activities by the enzyme on CGT, BAA and GPA were investigated. The results of this

study were summarized as follows.

1) Two kinds of CGT hydrolytic activity were detected, one was acting in acid pH range
(optimum pH was 2.0) and the other was in neutral range(optimum pH was 7.5). The enzyme
activity in acid pH range was very unstable and disappeared completely as exposed to room
temperature at pH 2.0 for 4 hours. The enzyme activity at pH 7.5 was activated by means of
preincubation at 50°~60°C for 30 minutes, and inhibited with IAA.

2) The optimum pH for BAA hydrolytic activity was about 6 and cysteine was required to
activate the enzyme, which was inhibited considerably with Zn?~ and IAA, and partially with I, and

PCMB.

3) GPA hydrolytic activity required cysteine too. The optimum pH was about 6 and the

activity was inhibited with Zn?", I, and PCMB.
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CGT : carbobenzoxy-L-glutamyl-L-tyrosine, BAA : benzoyl-L-argininamide, GPA : glycyl-L-phenylalaninamide,

PCMB : p-chloromercuribenzoate, IAA : iodoacetamide.
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Distribution of CGT, BAA and
GPA hydrolytic  activities in
ammonium sulfate fraction.

CGT hydrolytic activity was
measured as follows. 0.5 m! of 0.05
M CGT, 1.0 ml of Mcllvaine buffer
at pH 7.5 and 0.2 ml of enzyme
solution were incubated for 1 hour,
and then the reaction was stopped
by addition of 2.0 ml of 10 % trichlo-
roacetate. After standing for 40
minutes, the reaction mixture was
filtrated through” Whatman No. 2
filter paper. The amount of
tyrosin released was determined by
the method of Yemm-Cocking(2).
BAA and GPA hydrolytic activities

" were measured as follows.

0.5 ml of 0.05 M BAA (pH 5) or GPA

(pH 6) in buffer solution, 1.0 ml of ’
Mcllvaine buffer, 0.1 ml of 1 x 10-2M

cystein and 0.2 ml of enzyme

solution were incubated at 37° C.

The mixture was filtrated as

described above and the amount of

ammonia released was determin-

ed by the method of Conway(3).

Ammonium

sulfate Relative activity (%)

i ) saturation (%) CGT BAA GPA
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Fig. 1. Effect of pH on CGT, BAA and GPA hydrolytic activities. Each hydrolytic activity was measured

as described in Table 1 in different buffer solutions.

(A), C

GT hydrolytic activity; (B), BAA

hydrolytic activity; (C), GPA hydrolytic activity. @, CH;COONa—HCI buffer; © , Mcllvaine

buffer; O, H,BO;—KCl—Na,CO; buffer.
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Fig. 2. pH-stability curves of CGT, BAA and GPA hydrolytic activities. Enzymes were preincubated at

various pH'’s at 37°C for 4 hours. Remaining activities were measured as described in Table 1. (A)
, CGT hydrolytic activity; O, pH 2.0, @, pH 7.5; (B), BAA hydrolytic activity; (C), GPA

hydrolytic activity.
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Fig. 3. Temperature-activity curves of CGT

hydrolytic activity. Reaction mixture was
incubated at various temperature at pH
7.5 for 1 hour. :
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Heat-stability curves of CGT, BAA and GPA hydrolytic activities. Enzymes were preincubated at

various temperatures for different times. Remaining activities were measured as described in

Table 1.
activity.
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Table 2.

(A), CGT hydrolytic activity; (B), BAA hydrolytic activity; (C), GPA hydrolytic

Effect of various reagents on CGT,
BAA and GPA hydrolytic activities.
The reaction mixture containing the
reagents in a final concentration of
1 x 10-M excepted that the PCMB
was 6 x 107°M. The activities were
measured by the method as des-
cribed in Table 1.

Chemicals Relative activity (%)
(10*M) CGT BAA GPA
None 100 100 100
HgCl, 78 1
FeCl, . 100 124
CuCl, 11 121
CaCl, 96 82 85
ZnCl, 9 20 66
PbCl, 91 122
CoCl, 88 107
EDTA 82 91

Iodoacetamide 103 34 91
I 59 58

2-mercaptoethanol 84 97
PCMB (6 x10°M) 72 62 79
Cysteine 133
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Table 3. Activation with some substances on
BAA and GPA hydrolytic activities.
The reaction mixture containing the
substances in the final concentra-
tions indicated was incubated. The
activities were measured by the
method as described in Table 1.
Substance  Concentration Relative activity (%)
added (M) BAA GPA
Cysteine 1 x10°® 100 100
1 x10™ 102 98
1 x107° 79 63
KCN 1 X103 3 1
Cysteine 1 x107°
+KCN 1 %10 103 101
2-Mercapto- 3 _
ethanol 1x10 53
None 1 0
£ =
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B@EpH 6 fTFchY, Bzl THENEET
botze £l In”, LiIZELBES N, »D PCMB %
Caiz b BETHES NIV AT 1 Y DFEET T GPA
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BEOREpH R In*, IAA L X 2REE 7 7y v
COoBEE—HRL TV LT Ty ClEv A
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Zr%, PCMB iz i3 2 8L R LWATEERL
BroTwb, iz GPA 253 2BFRE LTIk
ENVTYUBHSNTVEY, ZOHAREDPH X
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