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YasutoM1 : Studies on proteases in cardiac and pyloric stoma-
ch of Acanthaster planci
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(1) #E: =t 5 (Acanthaster planci) 3 HBEALE B CTHAS04ES8H &9 B IR L,
BEHIC—20TCICHEE, RELELODERO, A€ VIZMEMHETL 1R, ~E/ o v idd¥T
¥ (BEEER) , 7Y /3REMEESR (1 £ 10000) , 327 R3ERRXF LI L2, p-Chlo-
romercuribenzoate (P CMB), Ethylenediaminetetraacetate (EDTA) 2 3LiC Y6kl 3 T 24
) B AT A

2) M7 o7 7—-¥BRORM : —20CTHEME, RELLA = FFEKERPTREL, PR
UMEF9E 8 (Pyloric and cardiac stomach) % E Y%y b& 4 ZREAVKEAE - —iCEDn 1z,
INEFig 1 IR HEKKD T2 b BREL, ThELUTH v 77 —¥ERELTHO

(3) B : pH15 - 30ICATIIRESY — 4 —E8, pH4.0 -80iKATIR/7zvB—F_) v
v -4, pHSO0 - 100ICATRTvE =7 —HItTVvE=a—-25AOERL . HiTENBOEER
W, EEREIZIIC005MD LB ROERR L 720

@4 FTo7T7-¥EREOMER: HBIEEAROA =t FTERELICHENYTET B ERE o
77 —€EER%E15nORE pH OBRERICEL» L, 20000 x g T2045> B I8PR - 3ICTHE LD LT
W, 85 tBEE 0T T -YBRKEL, FHERETTED0 T 077 —EEWERA,
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Cardiac and pyloric stomach (8g)

— homogenized for 3 min with 3 volumes of
0.05M NH:OH-NH4Cl buffer at pH 7.0

—allowed to stand for 15 hr at 0°C

— centrifuged at 11,000 x g, 0°C for 30 min

]
Sediment Supernatant (23 ml)
discarded

— Sephadex G-50 coarse column (2 X 23 cm)

First 20 ml the next 40 ml
discarded
— Aceton added to 85 % of final concentration

— centrifuged at 9,000 X g, 0°C for 15 min

Supernatant Precipitant
discarded .
—dried at 0°C over CaClz

—ground with mortar and pestle

Aceton powder (Crude protease preparation)

Fig. 1 Preparation of crude proteases of aceton powder from
cardiac and pyloric stomach of A. planci

B5) 7aFT—EEBAE: 2%HEAVXRB2B~ES0 L VEARE L LI, BYNICHRRLUCE
EW lolgAd vFan—42— (¥= FR¥BT —-21) hT30°C, 150Kk~ %, BE lnlznz, 30
C, 2hriRBLTRIGRLDH, 2010 04MEY 7 o — BB (TCA) 2 MA TRIGEELELY,
25,000 x g, 303 ELDHATLY, £D EFED 280nm i A} 28 HEE (OD2so) % H L 139 43 EE
HICTHIFE LIz, COBDT 7 v 7 (BERICET TCARMABREEEMNZ 12886 D 0D 280 D)
it 28m (AODzso) CRIREAE U EELUTFOBRERD 7 077 — €iEH (Protease Act -
ivity/ml) & L7z,

6) BEREOS 0T 7 -CEUHCRITEEORR : HEECTPHEARXELHERKRBREICT 55K
Iz 12,

(7) EHEEORE: pH20, 65, 90 CRB 27077 —EiEHEEADICHROIC, 20T,
40°C, 50°C, 2hr G L CTEHEEZRAIEL 12,

(8) Milk - clotting & BIE : Fortmanr1(2)0)75?£’2%$?ﬁ§ LTIT»7o 30CFEELIA ~
Fax—g T, RBARAFLINIZEK20C, 0.1 M pHS3 DR Y — % —BEBBEERICAEL LT
RTYEE I iEA = FFEB8ICHYT 3T+ b v AERER HBEER 3 iCEhLTE
te7ruF T —CREK 1 A2 MA, BRxthE 5T TORM (P ELIT, Milk -clotting time & 5,

il ¥ 2
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FRIC A EEBA R SR Sz, 8ICpH 2.0C 1 3 B3 fthd pH R A IC MG 2 TEME D 53 O E

%ﬁ_{ l/f..'.o

Protease uctivity wl

Fig. 2
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044
0.3

NH4OH-NH4(l
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pH

Effect of pH on activity of proteases from A. plancs

(casein as a substrate at 30°C for 2 hr)

2. EBEE: Fig.3icRon3m< pH20 KR THIE L 077 —EiEHR4OCICRTBXRESL
AL7o PHES5ITRTHICENTHBRAMBEE RLH, pH20 0BARICIHEBTRE» -1, pH
9.0 It TR a7 7 —E¥iEWRIRSCE CRENS EZEBER Ui, - TpHI KRB 27 0F7T —+F
DEHEERIOCXBENLLICH 3 Bbh b,

Protease activity - ml
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Fig. 3 Temperature effect on activity of proteases from A. planci

(casein as a substrate)
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3. 70577 -FREOKE(Tablel) : SKBE ImMOPCMBIZpH20 KR TRAEERIS
s > 755, pH 65 ICRTIZERIC, pH 0 TRHIEVEL o7 7 —¥ERHEREL /. ANHT b
L2/ —ni210mMOSKEBE T, WThOpHICRTSBREURLENT 2F3 81 -7 XEDT
AR ImMMOSKRBE TIRNTAOPHICN TS 7077 —¥iEHIcE LORMLE G - 1

Table 1. Effect of several reagents on activity of proteases
from A. planci

Final Relative Activity (% Control)
Reagents Concentration pH

(mM) 2.0 6.5 9.0
PCMB 1 91 0 36
Mercaptloethanol 10 95 108 75
EDTA 1 96 92 107

PCMB : p- Chloromercuribenzozte
EDTA : Ethylenediaminetetraacetate

L SRAA OTOF7 —EEHICRIFZTER(Table2): pHIOCARTOSmMMOEILANY 2
AR LIS HBICH LRE 07 0 7T — ikt oingR Licss, pH6S5, pH20 TR 78
57— EIEVEO I R o1, T P VBKAREOM T 0 77— €L IKRE—B:0°CT 0.01M
O EDTAWCHUERATYE F 077 —2iEMZpH 9.0 CRTHIS BT - 7hs, TOBRKICKEL
B a— A KB 0.5mM IC S 2 BICIRINYT 2 & 7 u 77 — ikt (pH9.0icRF 5) REDTA
iC BT Lt B A v 2 — AEMASOARICK LB MU, i > TpHIOIKR TR DT
07743 Ca 4 A VICRDIEESIRT 260 BN 5,

Table 2. Effect of various metal ions on activity of "proteases
from A. planc:

Final Relative Activity (% Control)
Concentration pH
(mM) 2.0 6.5 9.0 9.0**
None 100 100 100 100***
CaClz 5 x 107" 76* 111 132* 155
ZnClz 5 x 107" 68* - - -
CoClz 5 x 10" 80* 121 - 135
MnClz 5x 107" - 116 - 135
* Final metal concentration ; 10 mM

*% Activity after overnight dialysis against 0.01 mM EDTA at 0°C
*x*  Activity of a protease at pH 90 after overnight dialysis
against EDTA is about 65% that before the dialysis.
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5. pH2ICHEBAXEHEFTEI /0577 —FIcoWWT: D7 o5 T —¥idiho pH CEBAFEEEE
BETE3/075T7—HHLEROATRX A ITCE FFRATREINTERVRT Y VEREL L E
ZoNBDTZOBECHOVTRD2ALDZFOUHEXT <1,

(1) 2#~ES 0 Vy2KEE L:BA(Fig. 4) @ ZOHBAPIZV30C, 2hr O/ET pH 2.0
CEEOBAEBD 1o (HUPHLS, 25 IKRD 2FBHOE BRALR I ¥4 V2 EBRETEHELD
RKTH 1o XpH2.0iICR T 270 77— EMHE (AODz2s0/ 2hr/ml) i h €41 VOBEICH LA
SO EVEROKBEN2MEOEERL .

Hemoglobin

0.54
0.6+

0.4+
C/C)\D o

0.2+

Protease activity ml

pH

Fig. 4 Protease activity measured in different substrates at pH 2.0

(20 Milk-clottingiGt : B¥EEORTY v iz pHS3 R THRBICR TIN5 BET 2 HE
(Milk-clotting activity) 247 5 & Ebh 2" EES 4=t } PHES g L0BrLBT € b v
BEOH 077 -CEREZBAOBES L VLBOBRHERICEI LTEE MO 7077 - 5% (pH
20 TR I B HEA VARBETAZD 7 07T —€EHII, 10us/ ol DT VIEEOZHD K20
=TH5) 2R L, pHSE3 IR TZ ® Milk -clotting DHEEZXNRR7 Y YA L HBE LI, *7
YW (10ug./nl) 330°CTI25# € Milk -clotting 2#& L7, =k b7« o F7 -5
#1230°C, 3hr%itd Milk -clotting % #2 X 75 - 72(Table 3),

1 Table 3. Milk-clotting activity of a protease from A. planci

Conc. Milk -clotting Protease activity ./ ml
time
(ug/ml) (min) (AODz2so,/2hr /' ml)
Pepsin 100 1 —
10 12 0.043
Starfish protease® > 180 0.808

Milk -clotting assay at pH 53, 30°C
Protease assay at pH 20, 30°C

* Aceton powder preparation equivalent to 8 g of stomach part
of A. planci, dissolved in 3 ml of buffers
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EESIA = FTFEBLOERLAET b YBRE 077 - ¥EROPHIOCRT 57077 —
CiEHIE EDTARKH UERT 2L 20E®MTD, Ca 2 ML 2L Z0EREEMT 252 A B LIS,
ZDBRISHE L Kozlovskaya & Elyakova(S) b Lethasterias anthostica CHTRMH LT 0T T
_wEME LK LTS 55, WS COEIRRT F X — ¥iEREEXTIE 2, X Camacho %1 iz
Dermasterias imbricata ® pH 80 WiEMBALEHE T4 bV 7 VBRI Ca ik HiEMHBHEK
LITWERRTE S,

AARICNTpHES ICEMBAEZ AT 270577 - PCMBTERICHAEIN/ D, A vH T b
&) —NTRIEHIREALED o, >T2D7uT7F 7 —¥RSHERTHEIEELH I, XD
pHE5IKEWB AR AT 27077 —€13, pH20KERBAEAT 27077 € LA L 40CK
ACEBEESET 5, RALEOMER B PCMB (K2 FCR THRIEEEZAT 50T,
BoEREEZ NS,

pH20ICRTEMBRABT L7 aF T—ERANAI TS T2/ =LV TEEBSBARLEOOT, Sa-
wanol6) DS U pHA6 THALWKEX R YT VIWKETERIEARINDG A 77V VBREBERTERIEOE
Bbhd, pH2OMATCENRBAEE T L7 07T —¥TH L7 Y vid pHL3ICHTMilk -clotting
otefraT 23 Y R UESARECATE = 7 EBL DR LI 7 8 7 7 — ¥R pH2.0
KR THEICRA W RT Y v O20 D7 a7 T —¥iEEAET 2 ICHH 5T, pHS3ICNT Milk
_clotting EWARIE D -7z CHROR 7Y YIENKIZ125 T Milk-clottingZ 2 U7 . M@REAL
terar 7 —FERRMBRE LD TRV DT, pH20KEMEBREET 57077 —EhMilk-clot -
ting EHA A LR EBRT 2ICREND 5. RLES COBRBRICATEENH S LR 5N 5pHES
KN TERBAEYET 27077 —Lid 2 0EENENDT, pH20KEUBAEET 27077 —+
® Milk - clotting FEHEA TG 5 & 138 % #00,

HE S E M FOTFaF T —EBHEINTHELICHMLTRT VY UVEBRBBREI DL c—D
oIz, 4FTHEINLE FTFRAELABE (A=t FTFTRINKET ) DADHICBLTE
1z b s, b Kozlovskaya & Elyakova(5) BRI CBMBICET % Patiria pectinifera
KR THRP VBB ERBEELREVWERRTEIBEROSAFHELODOTELOVERAHTH 5,

\Y% = Bl

(1) &=t }7 (Acanthaster planci) OEFRUMIFABMLOGL T b YBAB 077 —
CERIIACL VERAE LA, pH20, 65, KU 9.0MCR TEROBALR L1,

2 ZOBERKR~NES v VERBE L LALEAIRKGPpH20ICAT T a7 7 —EEHOBAER LI,

B zoMlFoF7—+EESIIpHS3ICHNT Milk-clotting DWEHE ZRI1EH - 1,

4) ¢ oESZOPHIOMITICEEBKERT 7S a7T7 —EidCa'" 414 VRO E-SEAR L,

Bt =

4 = FFRBUICEB AR AR BREBAESNBERRMAOS 4 ICHEERLET,
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Summary

A crude protease preparation of aceton powder obtained from cardiac and pyloric
stomach of Acanthaster planci showd protease activity maxima at pH 2.0, 6.5, and 9.0.
This crude protease preparation did not show milk—clotting activity at PH 5.3,
suggesting that the protease which has an activity optimum at PH 2.0 may differ from

pepsin. Protease activity at PH 9.0 was enhanced by Ca’" ion.



