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Purification and Properties of Carboxypeptidase B-Like
Enzyme from the Starfish Asterias amurensis

Hideki Kiseimura* and Kenji Havasar*

Abstract

Carboxypeptidase B-like enzyme was purified from a crude enzyme solution prepared
from the pyloric caeca of the starfish Asterias amurensis by gel filtration and ion-exchange
chromatography. The homogeneity of the enzyme was demonstrated by polyacrylamide gel
electrophoresis. ’

The molecular weight of the enzyme was estimated to be about 34,000 by SDS-
polyacrylamide gel electrophoresis. The optimum pH and temperature of the enzyme for
hydrolysis of benzoyl-glycyl-L-arginine were found to be around a pH of 7.5 and 55°C,
respectively, and the enzyme was stable below 45°C @nd at a pH of 6-10. The enzyme was
inhibited by EDTA.
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RYFPIUALTIFSNVBERAE) £V 7279407 3 FPYAERES (PAGE) 3, pH89 D
10% A5 7 ¥ A ZRAWTIT -1z, ¥ ArDBfid, Coomassie Brilliant Blue R-250 % A\ -7,
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Fig.1. Chromatography for purification of the carboxypeptidase B-like enzyme from 4. amuren-
818,
a: Gel filtration (1st) on Sephacryl S-200 of the crude enzyme solution prepared from the
pyloric caeca. The crude enzyme solution was applied to a column (2.7 X 45 cm) equilibrat-
ed with 50 mM Tris-HCI buffer (pH 8.0). The elution was carried out with the same buffer
at a flow rate of 30 ml/h. Each 2.5 m! fraction was collected.
b: DEAE-cellulose chromatography (1st) of the enzyme fraction obtained from the gel
filtration in Fig. 1a. The enzyme fraction concentrated by ammonium sulfate precipitation
was applied to a column ($1.2x 18 cm) equilibrated with 10 mM Tris-HC1 buffer (pH 8.0).
The elution was carried out with the same buffer containing 30 mM NaCl at a flow rate of 20
ml/h. Each 4.0 m! fraction was collected.
c: Gel filtraion (2nd) on Sephadex G-50 of the enzyme fraction obtained from the ion-
exchange chromatography in Fig. 1b. The enzyme fraction concentrated by lyophilization
was applied to a column ($3.9x62 cm). All other conditions are the same as in Fig. 1a.
d: Gel filtration (3rd) on Sephadex G-50 of the enzyme fraction obtained from the gel
filtration in Fig. 1c. The enzyme fraction concentrated by lyophilization was applied to a
column (¢$3.9%x62cm). All other conditions are the same as in Fig. 1a.
¢: DEAE-chromatography (2nd) of the enzyme fraction obtained from the gel filtration in
Fig.1d. The enzyme fraction concentrated by lyophilization was applied to a column
(¢1.2x18 cm). All other conditions are the same as in Fig. 1b.
——, Protein (A,sonm); —+—, carboxypeptidase B-like enzyme activity (4Azsim); -—--,
NaCl (M).
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Table 1. Purification of carboxypeptidase B-like enzyme from 4. amurensis.

: Total Specific . .
Protein .-t ty  activity Purity  Yield

Purification stages (mg) e () (fold) (%)

Crude enzyme solution . 12371 565 0.05 1 100
Gel filtration (1st) on Sephacryl S-200 723 304 0.4 8 54
DEAE Chromatography (1st) on DE-52 12 188 15.7 314 33
Gel filtration (2nd) on Sephadex G-50 2.7 109 404 808 19
Gel filtration (3rd) on Sephadex G-50 1.8 89 494 988 16
DEAE Chromatography (2nd) on DE-52 0.7 32 45.7 914 6

* A unit of activity was defined as JAgs,om/min.

bLich T & ($39X62cm) KEBXHEML, FEERICL D £ v 7 B2 BH IR Rl i
FTEOE, 12o0d v AF X754 € BREEREGKESHB ORI, K, ZOBERES
YHRBEERICIVBRELL, BRI AR RORHETE7 7T v 7 A GO KL DH/ SV
2B, DEAE-t e —RRLIABAA VAR I <757+ — LI, K 1d, e iRT LD
w, B2 VA2 BEAILEF T FF—¥ BEBEERIVThIE—DY -7 %RL, L
DATER L —HLL, COBKEIYHEERCIVERL, RCTERMSAIERIR
PAGE #s 0" SDS-PAGE it L7, B 22 @R ¥ & 51, PAGE 35 X U SDS-PAGE O F*ho
BEIEVTH 1 ADAY P Ihic, 2 TIDR v A7 BESYEHUBEEL LT,

L FOAIAEFYRTF L — ¥ BREEROAERER T2 BHUE R X IEEEIRERY
F1FT, MFIEO Y LA LCHBRRCI LT, BUBEROLERR LRy, &
HEEILR I 6% THh - 7.

HIHEFIRTFY—Z BHBEOMR AZBRCBVTER XA FOorAEF SR
7+ A - BEEEOSFEIL SDSPAGEC I ABHENHH34000 tHEI L (K
2b),

ABEFE D Bz-Gly-Arg ik SRR RT 558 pH 2 7.5 8 TH 9 (X 3a), REEEE 55°C fF
HETHote (K 3b), ABELX pHSO TS F v vdaX— b LTLOBRELZEREZAEL
oA, 5CERBL D EERIMETL, 600C TH30% Licstc (K 3e), ¥, KBEE% 30°C
T3FE v A vFa~—t LicHEe, pH6-10 DEHIC SV TEETH - 7ehd, pHEO B LT
PH4O BT h T hil 80% & 46% IiEMAMET Lz (X 3d).

AR ImMEDTA #in2CpH75,25°C CF v A V¥ a~— T\, BEOELLHER
Uiz (B4), TDRER, ABROEME 6 BT 11% ET LI,

Kz, AR 1oM O&BA A v ¥ msxTpHT5,25°C T2RRE S v A v ¥ a -+ T\,
EUOELLRE L (K 2). ZDKR, ABROEMIZ Ca®r Wiz L A YEEYE T, Mg
CLobTNET LR, ¥, KBEEOEKIZCot it vy 18 fFic kR L, Zn* & X U Hg**
IhKESETLA,

—F, KERAINERF O RTF L€ ADEETH% Bz-Gly-Phe 5L '+ Y v v EE
TH% TAME ¥ FEL Iah o1,
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Fig. 2. Polyacrylamide gel electrophoresis of carboxypeptidase B-like enzyme from 4. amuren-
sis and estimation of its molecular weight by SDS-polyacrylamide gel electrophoresis.
a: Electrophoresis was performed using a 0.19, SDS-12.5%, polyacrylamide gel (1) and a
109, polyacrylamide gel at pH 8.9 (2).
b: 1, bovine plasma albumin (M.W. 66,000) ; 2, ovalbumin (45,000) ; 3, starfish carboxy-
peptidase B-like enzyme ; 4, bovine trypsinogen (24,000) ; 5, bovine milk g-lactoglobulin
(18,400) ; 6, egg lysozyme (14,300).

Table 2. Effect of metal ions on the activity of car-
boxypeptidase B-like enzyme from A. amuren-

sis.

Metal compound Relative activity
(1 mM) (%)
None 100
CaCl, 97
MgCl, 89
CoCl, 181
ZnCl, 29
HgCl, 3
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Fig. 3. Effects of pH and temperature on the activity of carboxypeptidase B-like enzyme from
A. amurensis.
a: The activity was determined in 25 mM buffer solutions [acetic acid-sodium acetate (pH
4.0-6.0), sodium phosphate monobasic-dibasic (pH 6.0-7.5), Tris-HCl (pH 7.5-9.0), and
sodium borate-sodium hydroxide (pH 9.0-11.0)] at 25°C.
b: The activity was determined at pH 7.5 and at various temperatures.
¢: The enzyme was kept at 30-70°C and at pH 8.0 for 15 min, and then the remaining
activity was determined at 25°C and at pH 7.5.
d: The enzyme was kept at 30°C and at pH 4.0-11.0 for 30 min, and then the remaining
activity was determined at 25°C and at pH 7.5.
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Fig. 4. Effect of EDTA on the activity of carboxypeptidase B-like enzyme from 4. amurenss.
The enzyme was preincubated with (A) or without (0) 1 mM EDTA in a 25 mM Tris-HC1
buffer (pH 7.5) at 25°C for 0-6 h, and then the remaining activity was determined at 26°C
and at pH 7.5.
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