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Studies on Protease of the Rotifer, Brachionus

plicatilis— 1

Some Properties of Proteinase in the Crude Extracts

Kenji Hara, Tadashi Isainara, Hiraki ArRaNo, and Masato YASUDA

Acid and alkaline proteinase activities were detected in an ammonium sulfate fraction (50—
809%) of crude extracts from the rotifer, Brachionus plicatilis. Some properties of the activities in
the fraction were investigated. The optimum pH was obtained at about 4.0 for acid proteinase and
at about 8.0 for alkaline one. The optimum temperatures of the acid and the alkaline proteinase were
60° and 50°C, respectively, under the experimental condition. The both proteinase activities were
unstable as heated at 60°C for 10 minutes. The acid proteinase activity was inhibited with 1 x10°* M
of Hg?", Cu?*", Ag~, I,, monoiodoacetate and PCMB*. The alkaline proteinase activity was inhibited
with 1x107® M of Hg?", Cu®*", Ag-, I,, NBS, DFP, TLCK and potassium permangate.

F, AEEREECFAFBER LT A IAY
KT Ly Bracionus plicatilis (LT T L3y L&) HE
BERREERL TR BECO VLAY ZRE 0LV 2
5 OB, FRER L LTEESATL
B0 Ly OFECEER L S 12T 5 £ENMRES
CAONE, ZITEESIX, TovDbDHLEE
FERND Z LIIEHBREFERERD 4 T4 K
EFEMC b EROH IRE L E 2, 7AV AR
WHEETHSBEONMKIBBEROTEEZHN, 73
7 —YiEN, vV -EEEOMICE- ST 47—
EEEPRTF 5 —CEROHFELHER L., FHT
BINSOBREEDS B, o7 4 F—XiEHIID
WTHBREYAOLCZEOEEZHN, 2+ 3OHR
EBI:OTHRET 2,

EEME L L UFE

MR RIETER Y Y s —THELL Y A 2HE
WuD77 7 hrdxy NTHREL, ROTEET 57
T)ANRRAR ERFBEAOO DT M Ay BT
BELL, IOV LY % 2BEK TR RER, £8
BHEOK T L Lar 8 (5000rpm, 10437) THREOHEE
L7,

H¥ AMEA~T S ot y, a-N-Benzoyl-DL
-Arginine-p-Nitroanilide(BApNA) 3 SIGMA
#, 74 i3 MERCK #0040, Z0ihoRE SR
WrERL 2.

HEREORY Fig. LIRLAZAKRICLDRERL
7o ThbH05%EMA ) v ABHRERIZKREY A4

* PCMB :p ~ chloromercuribezoate ; NBS: N —bromosuccinimide ; DFP : diisopropyl fluorophosphate ;
SDS : sodium dodecy! sulfate; TLCK : N-tosyl-L-lysylchloromethan ;
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Rotifer (Brachionus plicatilis)
Homogenized with 2 fold of 0.5 % XC1

Centrifuged at 90097 rpm for 20 min.

Ppt. Sup.

Homogenized with a equal
amount 6f 0.5 % KC1
Centrifuged

Ppt.

(Crude eitract)

Ammonium sulfate fractionation
(50 - 80 %)

Centrifuged

L?
3

Sup. Ppt.
Dissolved in 0.5 % KC1
Dialyzed against 0.5 % KCl
Centrifuged

Ppt. Sup.
(Crude enzyme)

Fig. 1. Preparation of the enzyme.
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Fig. 2. Distribution of proteinase activities in
ammonium sulfate fraction.

Proteinase activities were measured with

heat-denatured hemoglobin or casein as

substrate. The reaction mixture con-
taining 0.5ml of 1% substrate, 1 ml of
buffer solution and 0.5ml of the enzyme
solution was incubated at 40°C for 1 hour,
and then 2.0 ml of 8% trichloroacetate was
added to the mixture. After standing for

40 minutes, the mixture was filtrated and

the aliquot of the filtrate was used for the

colorimetric determination by the mothod

of Lowry (1).

(&) Acid proteinase activity. The reaction
mixture was incubated at pH 4.0(CH;
COONa—HCI buffer) with hemo-
globin as substrate.

B) Alkaline proteinase activity. The
reaction mixture was incubated at pH
8.0 (Na,B,0,—KH,PO, buffer) with
casein as substrate.
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Fig. 3. Effect of pH on acid and alkaline pro-
teinase activities.

(&) Acid proteinase activity ; ——, heat-
denatured hemoglobin ;------ , urea-
denatured casein. Buffer used was
CH;COONa—HCL

(B) Alkaline proteinase activity; ——,
heat-denatured casein; ------ , urea-
denatured casein. Buffers used were
as follows; O ,Na,B,0,—KH,PO;; ©,
Na,B,0,—KCl—-Na,CO,.
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Fig. 4. Effect of pH on BApNA hydrolysis by
alkaline proteinase. The reaction mixture
containing 2.0 ml BApNA solution and 0.2
ml of the enzyme solution was incubated
at 37°C for 1 hour. The amount of the
released p-nitroanilide was determined by
measuring the absorbance at 405 nm.
Buffers used were as follows; O, Na,B,
0,—KH,PO, ; @, Na,B,0,—~KCl—Na,COs,.
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Fig. 5. pH-stability curves of acid and alkaline
proteinase activities. Enzymes were
preincubated in various pH values at 37°C .
for 2 hrs. Remaining activities were
measured by the method as described in
Fig. 2. @, acid proteinase activity. O,
alkaline proteinase activity.
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Fig. 6. Temperature-activity curves of proteinase

activities.  Reaction mixture was in-

cubated at various temperature for 1 hour

and the activities were measured by the
method as described in Fig. 2.
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Fig. 7. Heat-stability curves of acid and alkaline
proteinase activities.
Enzymes were preincubated at various
temperatures for different times.
Remaining activities were measured by
the method as described in Fig. 2. (a), acid
proteinase activity ; (B), alkaline proteinase
activity.
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Table 1. Effect of various reagents on acid and
alkaline proteinase activities.
The reaction mixture containing the
reagents in final concentration of 1Xx
103M excepted that the PCMB was 6 x
10°M. The activities were measured by
the mothod as described in Fig. 2.

Relative activity (%)

Chemicals
final conc. Acid Alkaline
proteinase proteinase

None 100 100
CaCl, 102 98
CuCl, 46 17
CuSO, - 27
MnCl, 97 90
ZnCl, 85 92
CoCl, 86 83
FeCl, 88 97
HgCl, 36 0
PbCl, 103 92
AgNO, 38

I, 12

Iodoacetate 63 97
EDTA 102 98
2 —Mercaptoethanol 123 106
Cysteine 176 105
PCMB 53 77
NBS 34 0
DFP 95 18
SDS 16 98
TLCK 99 23
TPCK*! - 95 96
PLTIF1—a(0.01%)*? - 21
PLTI F1-b(0.01%)*? - 6

*! N - tosyl — L —phenylalanylchloromethan

*z Purple laver trypsin inhibitors were prepared
by authors and each specific activity of the F1
—a and F1-b was increased up to about 4000
folds.
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Table 2. Effect of cysteine and PCMB on acid
proteinase activity.
The reaction mixture containing the
compounds in the final concentrations
indicated was incubated. The activity
was measured by the method as des-
cribed in Fig. 2.

Compounds Final Relative
omp conc. (M) activity (%)
None 100
Cysteine 1%x10°7° 198
PCMB 5 X10°° 53
Cysteine 1x107? 1%

+ PCMB 5 X10°°
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