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Summary

An inhibitory {actor of cathepsin Bl [EC 3. 4. 22. 1] which had been isolated from the
liver of squid, Dorytheuthis bleckert, was found to occur in the same tissuc. It was kept
stable when weated at 100°C for 10 min. It passed through a Visking tube (£18/32) for
dialysis and a PM-10 membrane filter for ultrafiltration, while it was retained on an
UM-2 membrane filter for ultrafiltration.

The inhibitory factor was partially purified from the homogenate of the same tissue by
the following procedures: heat treatment for 15 min at 100°C, gel filtration on Sephadex
G~10 and G-50, and DEAE-Sephadex A-25 column chromatography. The partially
purified inhibitory factor was most stable at pH 5-6, considerably stable at pH 6-10, and
slightly unstable at pH 5 or below. The gel filtration of the factor on Sephadex G-75
showed that it had a molecular weight of about 2,500. The mode of the inhibition of
cathepsin Bl by the inhibitory factor was found to be competitive,
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¥ Y A %, Dorytheuthis bleekeri, OIFHIZEELIE (M) » o h, EHEh 5 £ T
Foa—7 7 ) =¥ —ducRfFEI i,

a-N-benzoyl-pL-arginine-2-naphthylamide (BANA) & «-N-benzoyl-L-argininamide (BA
A) Bx vy HBFRRHE (KD »olA&ZN i, cytochrome C F & Of bacitracin 3
Schwarz/Mann #5672, insulin B chain %, Sigma Chemical #t» SHEA IO
insulin %, PRHNOPERICHE T Sanger DHEY K-> THFB AL LIE, S5k H
PEANIETH o7z, cathepsin Bl 13, WY WKHE-Tr Y 1 2 ONED SEHI R
T % -»72. DEAE-Sephadex A-25 $5 & X Sephadex # (G~-10, G-50 # X 1x G-75) {3 Pharmacia
Japan i SHEA SRz,

BRAL Ak (PM-10 &k of UM-2) B X Vv (UF-202 5 & 08 UF-12) 13 Amicon Far
East oo hic,

Cathepsin Bl (Z3%9 5 BEE SO RIE

cathepsin Bl @ BANA hizk4r @ iEHIc w4 5 BG4 & 5 B4k, cathepsin Bl &
300 pel WTHLE R /K IATE 900 1l ZMNA TRAWED S 500 pd M LI, WY 1Bt - TRAT
3% BANA JI/KS#mHEER L, 2 v b e -2 20T, MEBRTKEROIRD IKKEMA
TBARICD W TR U EEfT -7z, MURETOREIHEEEcERE Wi, ¥/, cathe-
psin Bl @ BAA M/RSHRIGHICH T MR HENE T 5 84 1E, cathepsin Bl % & LR
FRIEWAE G FIOREGHEN S 100 M UIH, WY WHt - THRIFT % BAA Mk Rin
PeE g R U, %@iﬂ?ﬁ HEXHEECRRI NI,
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PLEK T OB, MEH T2 4 LoRiEEOEE 270 nm 1T 1 2 BORIE (Ayens) & WGET
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v ) 4 &, D. bleekeri, ® T IT cathepsin Bl AT 5 EFHEMLET S LS JhEtkE M
WY hlodic, TROERET > 7. WY it -7, 0.1 M BrEEH, pH47, ZHNTY U 4
ﬁM%@MH%%%%Lt.%@MH%%H%M&%%mTﬁN?%C&c;OT 0-30% il
43, 30-80 % fa I 4 &80-100 % fafuiH &> =1/, Th 5D 9 B30-80% Ml 4> 1T 13 cathepsin
Bl & Ehico T, FNEPHBEREELUTH V., 20D 4MTIE cathepsin Bl TEE B




FEAE - SF oLy - 3 - Bk : Cathepsin Bl OJLsEF D1 & T DAk B 67

SR > 7o, —ERIEDMRERIBITH £ O R 0-30% KA 2 M Z 7B AWIC DT, BifF
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Fig. 1. Inhibition of BAA and BANA hydrolase activities in crude enzyme
solution by ammonium sulfate fraction (0-309%, saturation).

ZOWEIS, v 4 A FHOMEBHKIC cathepsin Bl 2T 3 RWOBEFHEENTNEC
Easfegmahic, WERTOBBLXTOREEEWRB DI, HeORA»BEERNTFD
Wil MRR TR ST R Visking tube (318/32) AN T, 0.01 M E:leig
i, pH AT, I LT 4°C C© 17HEREENT L7ctk, SIMABICERE L TW A REEEHE~<. &
7o, AL ABIE PM-10 (435 10,000 L ED 2 v 7 A RRE4 5) & UM-2 (445 1,000
PUbED~7FF rEERETS) ZHOT, HMERTOBEREZH~., ZhoDiRid Table 1

PR T~ d PM-10 BUCRES 3, BEa Lo A e ol EEtismbiahi, 2, #
OMERTIZ UM-2 Bacfifahic. 2hoofsEzd o, TOMERTE, 44t 1,000-10,000
OHWMOSTTHA D EHEEEINz, RiT, HENTOWMBREEH B -0ic, LEOMBEE
W&ok T I04MmE Lic, Uik cAWERLHEE (6,000xg, 20 440 itk - CThrkd
Bl EE-THONIEHEOOWTHEREZ R/, Table 2 KRB X 9iK, ZO#M
BICH UTHBERTFREETH L L ICBbhic.
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Table 1 Permeability of Inhibitory Factor of Table 2 Thermal Stability of Inhibitory
Cathepsin Bl through Membranes Factor of Cathepsin Bl
Relative Rclamc Inhxbxtmy
Membrane Inhibitory : Activity (9
Activity(%,) -~ e
- Before Treatment 160
Visking Tube (#18/32) Inner Solution 113 Afier Treatment
M- aer Soluti 2%
PM-10 Inner Solution 126 at 100°C for 10 min 84
Outer Solution 49 , e oo e e
Inner Solution 59
Outer Solution 100

Control 100

ZNSOHERFER S, cathepsin Bl LT 5 v J 4 1 OFIICIE, ThzllEdT 5 ﬂ%ﬁ
FIELUTNWD C EWRBEN., 2ORFRBICH LTIHERIRRETHY, UhrbzogTitl
1,000-10,000D HIC H 2 Z L s iz,

PBERTOBIHIER

HEBERTORKEWSMCTH0DIC, ZORKMER AT,

L # YA HOZMEL, ZORREERFROKEMAT Y -V ¥ -7 v v
P TP F 4 XL, TOFEY 3 =2 H—¥THBLLE, LEBIKLOAEE
100°C < 1550 Uiz, AR Licib TAMERE T 2201, Z0iEE&%% 10,000 X g T 204
Wi Uiz, B Shic BiS s s hi.,

2. Sephadex G-10 [C &L 3 %L A8 Wik (15g) & 15ml OKRICHEM UIck, £0
IR BH 5 UDKICEEL UTHB 7z Sephadex G-10 5 5 2 (3.5x33cem) EHNTHF v
AHity Uiz, Fig. 21 ﬁ%ﬂé LI, 37D Aggow DY — 7 PEEININ, #F 4D void
volume DLFHICEEINE NI~ 7 OARBMEFEE B L., WEEREATE 757 v a >
DT, HEESR L.
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Fig. 2. Gel filtration of crude inhibitory factor on Sephadex G-10.
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3. Sephadex G-50 (C& % 4L 558 LD (¥ 800mg) EKICHEMUEE, Ho
2 LOKITTFH{L LT B4 7c Sephadex G-50 7 5 2 (5% 37 cm) ERNTH v 5@ L7, Fig. 3
KHoNB X3, MERTFESL 5 40 void volume DLEDP S VB THEBEN:, M
BIRUER U 75 7 v a VEEDT, Mgk L
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Fig. 3. Gel filtration of inhibitory factor on Sephadex G-50.

4. DEAE-Sephadex A-25 (L KBNFL/OTbFT T4 —  LTEOWERY (00mg) %
0.02M #@7 v =v » (pH6.8) WWHEM LK., ZOHIEAE, W UBECEHLLTB LR
DEAE-Sephadex A-25 % 7 4 (1.3X15 cm) iRl L7cik, HILEE 0.02-20 M FcHEMIC L
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Tig. 4. DEAE-Sephadex A-25 column chromatography.
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(FEH3-13), 0.5 M MECiEl Lic7 5 7 v a v (FF3B-63) & 06M HETHE L 75
7 v a v (FE66-100) ZH LD, oD 777 vaviE, e, bohLdKITYE
. LT B Sephadex G-10 # 5 2 ZHINVTH v B LT, Fig. 5, Fig.6 BL U Fig. 7 it #
NOSDOBEM vy — v LPLEEEERT. EBODO75 7 v a v E06MFHBT e =y A THEN
BNI75 7 va YICEMERERBAEED NS o2, Fig. 6 iItRohskdic, 025
MFEFBT7Tre=v s THEBEINL 7 5 7 v a YICEEESBREIN., COBME TR
N ERT O WGP, Sephadex G-10 KL 3 X v ABOBE MO ZE R LT, H7.5
P ER U, COBBE CHRMINCERERNT, HRRFOME LN <x.
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Fig. 5. Gel filtration of fraction passing through the column of DEAE-Sephadex
A~25 on Sephadex G-10.
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Fig. 6. Gel filtration of fraction cluted at 0.25 M HCOONH, through Sephadex G-10 column,
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Fig. 7. Gel filtration of fraction eluted at 0.6 M HCOONH, through Sephadex G-10.
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Table 3 It LW H5NTNB LI, TOMERTFEML, Ca—vy PEIK, =very v

BIS, #¥4>F7FuF g0 VERE, HORGICEETH -, LB ULREKES, 20% TCA (trichloro-
acetic acid) WX » Tk TA LIEd -7z, &7, Fehling K&, Molish [, Anthrone I,
7 = ) —-TREBREIEG, BXU Somogyi-Nelson FIRICH LTI ~TBMETH -2, #-7T, £

DS IN R EPEFELEET, #) <77 PHEOWE CTHATHEENEI L -
Lo rBbhi,

Table 3 Some Qualitative Tests of Inhibitory Factor

Reaction

Biuret .
Ninhydrin a4
Xanthoprotein e
Sakaguchi -
Folin -
20% TCA -
1.0% CuSO, —
Fehling —
Molisch —
Anthrone —
Aminosugar —
Phenol-H,S0, —

Somogyi-Nelson —

MLERETFO 4 FRAHET 5o, IERFKRERE, 50 0% 0.2M NaCl iTFHts
7z Sephadex G-75 7 5 & (1x100cm) ZHINTHF v A LI, # 5 2O void volume {3 blue
dextran 2000 AT HEI N, BMEL Yooy HENRE ) <7 F FE LT, cytochrome C
(M. W. 12,400, insulin B chain (5,388.6) & bacitracin (1,450) il vz, & ER#8H L HER
FOEMAR (V) & void volume (V) & @ WA Tililic, HTIXZh S D4 T RO AR
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7wy b U, Fig. 8 ITRENTWA L O, MEBERTOSTREH2,500 THs LHfEES R
7z,
Fig. 9 oh s ko ic, MAoMICRKMEN R 276nm ICHRARIER L, 257am (T
CIRORUMER B Az, TR B, YT 7 YRR S &0 280nm KB B RO
Wohd, LAF oy BRI S &0 270nm HHEICHE AR A ED S5z,
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Fig. 8. Determination of molecular weight of inhibi-  Fig. 9. UV-spectrum of partially purified prepara-
tory factor by gel filtration on Sephadex G-75. tion of inhibitory factor.

LR TFIC X B cathepsin Bl O EHNEML 0, MWERFOEET &EFALETICS
WTHE& DELIED BANA % 1T, cathepsin B it & % BANA Ji/K 452 I 0 W) % 115 L
7o, ZOFHE Fig. 10 1R Y, HMERTIT L B cathepsin Bl O I MBI TH - 72,

MFET O pH REEREFT LD, BT BINCEREA 4 Y HE 0.1 0% G
W, TR BEEREMWN, U BRI, ) A-EREEE SR L) v AN, XU
01MHCl & 01 M NaOH T3 Hf], 4°C iIK#ifE L7z, #EARD pH 2 4.5 ik, %
RSB Uictk, BEIAMAEEEEIE L. Fig 11 KRSh B3 L5, MERT I
pH55 UTTPPRRETH - ke, pHE5-pHI10 & TOMPMCRETSH -7, %, 0.1 M
NaOH Hitd, MERTOBREEEILI7.5% Th -7k,

LALORBHRP S, cathepsin Bl AT 5 W I IZiE D I 2 WA NLSET 2 T 0884
THILEBYOPIKT -7, TOUERTRBPE Y EEIEEI XS cBbhizs, 208
R DNTREH SN TR, ULH LSS, HENRMRICS 50T, ZOlERTRE
)P F ETHBEELONE. Fh, 04Tt Sephadex G-75 12k 3 4 v ABILIC X -
T#2,500 THB LHEEI NI, cathepsin Bl OMBEFHDRO/NI B HEY 7 F FTHD
T &, TOBEMHMANDISHOWIEMNY & 440K T B, fHCHRgE>. J2, 2oMERT
3, ThETHA QRSP OHEESNIc 2 ¥ 0 P HARBHDO A v e v 2 =V (53T 6,000-
12,000) £ D bEAPKNIBHTTHAHS . i, ZOWMERTFICES cathepsin B1 Ml 242
BEROTH 2 Z0SFED S, ZORTIANBHGOBENS IO TRENDIEDEL OIS,
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Fig. 10.  Lincweaver-Burk plot of BANA concentration Fig. 11. pH-stability of inhibitory factor.
against activity of cathepsin Bl in the presence
and in the absence of inhibitory factor.
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¥ ) 4 %, Dorytheuthis bleekeri, DV ® cathepsin Bl (EC 3. 4. 22. 1) &9 5 H T 288
UNFE e B#ET A C &R e hic, 2ol R TE, 100°C T4 MRH S NickE b 2E T
H ot WERETEBENNO Visking tube ($18/32) o "%;ﬁ;ﬁb AL A PM-10 458
M U7cAs, RAEAME UM-2 it ah, TORERETE, FEoxeY 2~ 2O TED
Bfpick - TS MITR & e 1 100°C T1547 B O BALHE, Sephadex G-10,G-50 it X 5 5
Aih & DEAE-Sephadex A-25 B3 L/ vu= 25 7 4 —. HWAOMWCHRENAMERTR pH
5-6THSKETHY, pH6-10 OFH TELRL O RETH 7o, pHE LIF TIRDPPRLET
#H -7z, Sephadex G-75 IL LB v ARITE - T, £OMERFONTFRIZHN2,500TCHBC &
MHesES Rz, MERFIC X % Cathepsin Bl QL E RN TH - 2.
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