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L DEEHEDPHAEDMEFICEBEDPAON TV AL THEY S v 77— THB /84
BERETL ZORBESHBER2RAH U REHZHESD H, EENTS EELEEO—D
Thr, COBFIT1IDTFHIIFEDEYR SH 260U, Hg? S EF0oELETHEIRN,
COEZER, Y257 4 v8L0, EDTA ORBRNICE b FRELEAET 5, Flcx o9
7 LR FHEBAOMITITONTIRWVRERZ2EL, 35T F FEEOIKIBRIED» D
T, TRAF5—%, FAZRAFF—F, FI027 257 —FiEHIH->TLE D,

CDX S BE R 2D, DT —F 2 ) —[Lit 9T Kimmel 5 @ %3
UHELUTEBAPFRINTENDN, v—Fa ) %4 VOBIEEY, REREN, W
SHETRME 2 & OBEICOWTIRRIZERINTWIWVWDT, CCTHRHETAC EITLI,

£ B A &

T—=FaU—=s4 2 (MP) OAR  Kimmel 5 @ DHEZREBEZICLTOXORET
fT-7 0.1IM v U EERREW (pH 7.0) 40ml AT /84 » (BRUFILA L) 100mg %
g, COWIKIC L-v 25 14 > & EDTA 232HZFHh 0.006M, 0.002M &753 X5
wEinL, 37°C, 15min [, /%4 v 2iEHALT 5, T D84 VISR %2 01N HERIKA
T pH5.5 ICHHI LIz 5, 0.12M H{LE/KRAK 2 nl 2 —F-3 204, $ min
BT 5, COWKPLEEE (2K, Cellulose Tubing C-150) T ANl—/BK10£ ©
MK TENT 5. ENERO MP BEKZE 028 (3000r.p.m., 10min) U, ZO &K
Z50nliTERLIZE D% MP B E Uiz, RBBEEOBITIESR L T4 CITTREL,

BRIEHAEE a) Yo7 7 —EiEH 40°CTHEMIL U —EBED native /8,84 &
(NP), MP $EREAK 1 nl % BB TR, 40°CITR2, E UL 40°CIRERB UTo 7% 4
VUEHE 1.25X107*M (43 F840,000& UTERUIZ®) %2inA T—FReMEBHEL LS 58
G 2T-1205, 5%b Y 7 o vEEE (TCA) KIEKZINA, RRIGOEDFH A
R IR B, KU RE % 30min BRICHE LD L, PR GREF#HK No. 4,
5.5em) ZHAVWTF@L, FRAODIEERY % Kunitz BITTHIE LT,

b) 7 34— ¥EH 40CTHERILLI:—EBED NP, MP EEEHK 1 nl 2 RBRE I
FRHL L, 40°CiItff2, AU 40°CIfRE LTIz N-a-~xX > 4 W-DL-7 V¥ = -p-= b b
7 =Y FHE#EEH (BAPA, BDH Chemicals, Ltd, England) 1.2x1073M $Z& 5K (5 %,
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DAFNVANEFEFT 4 ReGl) 5alZ AT, &, B 5 BERIL%2T
ST2D L, 30%EER/KIAK 1 nlZMA TRIGRKREE SR 5, WEELI p-=tuory=1y
3 410nm (¥ S HBEATICE bIEET 5,

c) v #ME4 NP, MP $BiEAK % 15~20nl 1A BRI ), BN &85 &
T ho CAUTINILRE0Y #E (REFK 5.0x10%ad/hr) %10~1000K rad [B& L1717,

x B # B
Y—=FaU=nNA2 (MP) OFEHIE —Mi< NP 2iEHLT 512dh 1 - TREE
® L-> 27 4 (0.005M), EDTA (0.002M) %Nz %55, MP »BiG#{bd 280
5 BIEHALRI OBz DTG L1z,
Table 1 RFEHALAIOBZZLIQIEOER p-= b v =) VB2 LI DT
H %o

Table 1. Effect of concentration of activating agents.

Activating agent Enzyme activity Relative value
Cysteine (M) EDTA (M) (mM PNA/mgE, min)
0 0 0 0
0.005 0.002 1.14X1075% 100
0.025 0.010 1.17X107% 103

0.050 0.020 1.23x107°% 108

EDTA : ethylenediaminetetraacetic acid (sodium salt)
PNA : p-nitroaniline

bbb 5 & 5T, FEHLAIZ A OSSR RICERIERES LS DL, o L
-y 25 4>, EDTA B2HINSETH, dEHEENLVIEBDP -2, LI > T
MP % HiE# L3 28D L-+ x5 4+, EDTA 812 NP 0 & X & [, 211210.005M,
0.002M & 72 % X 35T L1,

28, MP 0% s & HRIIFREE D NP 0#80% (Lowry-Folin }#2) TH b, MP
DOFEMEERD, KI80%THH &b, MPBITFHRTERZHEE LTV AT LD
Mol LIZH->T, MP OFEHZ2ERDT E SiE, ATD X 82 BO80%WHEERIT
JHUTWV A E UTEBEHE 21T - 10

T—F 2= OHE

a) [UGH:R, BEBLREEEEE NP B3XL0° MP oW TR LIckSR% Fig. 1, &
FO2ITRT, chX hEEHE A > (0.125x107M) DE540.05mg, HE BAPA (1.0
x1073M) O%E 0.8mg T TR E & BERTEHICERRBIROSSL U, SUGKEE & DBEFRT
i, BMEEXEE A o DBHR0.02mg, T BAPA O&0.8m Wiz s X, 2hT7
41 20min, 30~40min AR EIZFERITHAIL T %,
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Fig. 1 Effect of incubation time.
Substrate : (A) Casein (B) BAPA
O : native papain @ : mercuri-papain.
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Fig. 2 Effect of concentration of native and mercuri-papain.
Substrate : (A) Casein (B) BAPA
O : native papain @ : mercuri-papain.

b) pH X #gs#iGH: Fig. 3 13#E» ¥4 >~ & BAPA (2395 NP & MP ojFHc

BXixd pH OS2 LIERPRT. COR»LRED 1 o OBE, ih# pH
12 NP < pH7.5, MP T pH7.5~9.0, #'&% BAPA 0O# Tz NP, MP /754 pH
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Fig. 3 pH-activity curve.
Substrate : (A) Casein (B) BAPA
O : native papain @ : mercuri-papain.
6.5 FILTH->12, 12 MP BlEEICHLUT NP L H# U T—RICLEE 2B LI X
A3TdH b,
c) FUGIRRE & BEFRiEY: BREHICB XTI TRIGEEIC OV THRE UIc&ER % Fig. 4
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Fig. 4 Temperature-activity curve.
Substrate : (A) Casein (B) BAPA
O : native papain @ : mercuri-papain.

Relative actnvnty(%)
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R Uz, HEH ¥4 >, BAPA [z LT NP & MP O#@iRE 133£1270°CTArrhe-
nius JUIC X DB 47z NP, MP OJF#{L. 2 v ¥ -3 HEPB B L1 v O & NP =
12.2x 103%cal/mol, MP=7.25 x 10%al/mol, £ BAPA D& NP =4.47 x10%al/mol,
MP =4.19x10%cal/mol * 7 -7, MP Ot =+ v ¥ -7 NP OfEEELIL TV D
TEDD, JTTONNA Db ORERENERE S L, EHEPOTH S SHER Y 2+
STLUTO A D EDILS,
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Fig. 5 Thermal stability.

Substrate : (A) Casein (B) BAPA

(O : native papain @ : mercuri-papain.
d) #gsett Fig. 5 b b LI —F 2 ) —{LIck 2HZEHEOHNE S 51
A/ RRCR
e) Km. V {EEEMED 4 > 0.003~0.125mM, BAPA0.3~1.0mM (23517 5 fF4
WEVED S Lineweaver-Burk 7o o F 2R IZEER, eSS A€ 4 o0, NP-V: 4.3
5x1078M tyr/mg E, min, Km : 0.0556mM, MP=V :1.96x107*M tyr/mg E, min, Km
:0.182mM & 22 b, HEH BAPA OFETiE NP=V : 4.11 x1078Mtyr/mg E, min, Km
:2.5mM, MP=V :3.17x107®M tyr/mg E, min, Km : 2.7mM & 72 %, T 5 DR
BHE, ENTHETH S BAPA (o LTiz NP, MP HIzIERITRL V, Km i 2 £
1203, BT HEETH LA v ERWIIGETIE. MP OV AL, Km i3
KT HHERVE S
B SRELEN RIFFMIE MP, NP SIS 4 CTRF L, ZO#HR %~ Fig. 6
IR UTZHs, MPIZasn T 173 ARE U T & M5 %M LT 225, NP Ti328R T
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Fig. 6 Relationship between storage period and remaining activity.
O : native papain @ : mercuri-papain.
Enzymes was stored at 4°C and substrate for
enzyme assay was used BAPA.

TEHEIEBB%ICIE T U T A, CNHDT EPB/f v —F a2 ) ~ LT A EITL -
TIHREAOOBLP A TS STk ARIFERFIMCH S EMTEL T ERRLUT 5,
g) v BRI 2 EN BROWERLOREBHT S C 2Tk b, X#s EITT 2 Wi
WRETCEDBHONTNAE W, 20T, MP @ v fgiceld 2 &gl » NP & xfih LT
RUTZDN Fig. 7 Th b, COR»S NP, MP & 1T, & 588 F TIZESINTER
T 50, ZNLULORBTIREDEESY, 59010 >Tb, chid NP oF#H
P-S-S-P Dk 578884 v D 2 BEVBHERINT, »2RED v HITHT 2MEREL
A2 THAH EEDbNhS, 12 MP 23T, NP & BB U4, mlROTH S
SH #DREINTN A0 7 RITE B RERNIVE S5 Th%, 2 LT 1000Krad O
B TIIHTONTRE ICEEFEENETT 52, Chi3EEROBELCEREIN TS E
TIUE, 428 OB AL L 5 5EA QWIS X O(ENEIT b & S LTk
20BN D,

% =3
RESE, /€84 v D2 —F 2 ) —ALIZHEL 4 U SMEDE NS84 L 2B ATIHD
Fp%ﬁ?%{lﬁt b'(ﬁbﬂ'(ﬂéf:o bf))bﬁﬂiﬁ@i 51z MP % native 7£@i®ﬁg%9€5 c
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Fig. 7 Radiostability.
O : native papain @ : mercuri-papain.
Substrate for enzyme assay was used BAPA.
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The Enzyme Characteristics of Mercury Papain
Seiichiro Kawabe

Department of Foundamental Natural Science, Okayama University

of Science. Okayama, Japan.

It is now generally agreed that papain possesses a single reactive sulfhydryl group
which is essential for activity. The essential sulfhydryl group of papain is kinetically
more active than most protein sulfhydryl groups and that is possesses different chemical
properties.

So, we obtained mercury papain by incubation with mercuric chloride and the
enzyme characteristics of mercury papain was compared with that of native papain.
Temperature and pH optima of mercury papain was more stable than that of native
papain, and Michaelis constant and activation energy were not changed by modified
with mercury. When mercury papain was stored at 4°C it exhibited good stability
and radiostability was studied under Co-60 vy-ray irradiation.



