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ARSI E ( Mictyris longicar pus latreille ) hyEH—RTHEW E B
KRR, WETEHBEAREPHMEE. XKRES. WRE. MHNSEENSEHR, B
TR 60 000~63 000, % 44,5, EBESAMBARKBRELERNTEHNE I £
%, MIERAAEREES, TEEHSER. MhsRA.

REEE kBaNE, WHEESs, 4

BEAKBEREER,. BR., BET ZHAN—RBHY, BWEERR T M4
V. SIHPEMEY KRS, BEEDTRRARRSRD. KBS (Mictyris
longicarpus latreille) EBopAi THE, PEEERILTE SAMBIRR. JFH RE—
WREANS “DB” , ERKEHKELEMMES, REFEHNDE, TRKRSE,
BMAEK, RAMAR—FEROBEARE, FE23THHEHNDREERS KRR,
RAT “OB” AEPEERETNESKESR (NSHMLCEAKR ). AX K ST
RBRS BALNERERNOSHATER, HNEERARET HERT.

1 - HHR5FE
1.1 # %

REMAE, ) HLETERRENTHEEL AMEAKR, WHTNESEHHE
wERAIT, MEHI0THENM/ .

1.2 X #

LR 2% G250, Sephadex G~75,Ampholine (pH3~10)% ZPharmaciajf=g, .
DEAE-#F# %% Sigma j=4,
HARFBRFE RIS RAS, BHELRERSITAE,

A 19884E 9 A 5 Huk®|
o JHEIEEEERT WREN. BHERMT RS RSN Tk
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1.3 XBRAE

1.3.1 9 ARAMN T HBradford ¥ ( XWHRERE ) 0,

1,3.2 Zasishal e EFEHK(Folin)k, MENANRRIERER KR ER
PHEANHT, BHaKBREARTE-MERNBRERIZEAR—-MENRME.HAT
HEER, REBRELRBRENN, AHEERBNREO. Do RITMHERLLESN 4 X &
O.Dg0nm B HK A > BIK/INEREEIE 1 IR,

1.3.3 ALALFHANE EFRHEED,

1.3.4 RABBERERAA LR —RaALANLELE) HETFHRIXR % B RE
HTSBIES B MEN2DERERNEFRBEERELE R L, BRE MK S
0.1mol/L, pH8,38Tris —H RKBMIARK, &4HT MLCEAF /1 B, W ERE
. BkE, DI0B=FFREREE, 0.25%%3iF X1 R250% .

1.3.5 SDS—RAMBIERRE LA—REIHS) TEToME® IR HFEEA
HRET1%SDS—1%5 £ ZFH—10%H B—0.01mol /L BEES Mk (pH7.2)h, R
HABET2%SDS—2 03 ZE—20% H H—0.02 %R B E—0,01mol /L B} B £ »iK
(pHT7.2) W BIR & 10 R HBLEL, BARZ Ik H0.1%SDS—0,1mol/L B B Sk
{pH7.2) B ERBUEDHRIE L, LIRS B /K: FRE(75:875:50, (R Bl 21K
e, MRS TEN AN EN EREEE, RESFUESNENEBRELRS
T&.

136 FeRELCK—MNEEIHETFEE BRAETSVE K BBEKRK2.44%
HjAmpholine(pH3-8) , AR EEMAN KL AR W AESBER R &, BHIRE W
& L H50.2%H,SO(EE®R), THHN0.4% ZBRERER(FR). FFHBEXNEERER
2mA/%, 150Vs R/NKEE, BEREZESV, BESANTHREMAL & K (4.7%
TCA—4,2% W3 /K %5 B—35.3% FEE—0,1% XDt HER250 ) , ZE60°CK HHHE
1N, BREVIZEE: K: DKEEBR ( 25:25: 8, 4ABILL ) gkl

1.3.7 RBELSALRBRAMRL BE —EBRREMNESZpHSH0,02mol/LEER
RIPBRE RIS, R NE BRI, KIKF35%, 40%,50% ,60% HIfIERRERE
SERUTEE, BIRITIEIG 240004/ minB.01008, WERE, MEERAERHEES.
B BAMCR R ERNS0% MAMERBERITRE, #&1:2kFLI50%, 40%, 30%. 20%E 1
ERBREITUTIE Sy BBt T R IR, MUIBREFThE TREERRIEARR.

1.3.8 Sephadex G—75& Kk itk E# 4B HLIZBRBRERHE, HKEFRERE FL
Sephadex G—75%:., E#k:%L10,05mol/L NaCl # ¥, MEEEIILLI0.05mol/L
NaClgeli, W h21ml/b, EBWE 3ol FMEEHEEMBET.

1.3,9 DEAE—##% ¥R TX % EHH9 E MEWNETR, EBECM—H4 XENTK
B HL KT HEPHS OM W A BT, i RINDEAE— @ EEN#—F 4k, DEAE—
FHRBHEHOH B, BERK1.0x15,5cm, F0,02mol/L, pHE, 0FEE: & vk F
#, FREREA & H11,71mg, 110.02~1mol/L f NaCl—B% & 28 *h % ( pHS.0,
0.02mol/L) A& AEE W, BEliny, MaRiloml/h, SEKE Inl, SHWEE A5
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BERELE. :

1.3.10 R ppHAEM 2 BARFpHE(pH7—9,6) )0,04mol/LEB L Z82 sk 2 ml,
S RIMA2.5%BEH0.5ml, 65°CHM2y i, RAMAZELRBBYMLC EHBR,
ERR 10550, 5 p=FEEBRALRY, SIE, SEMEREEE, 2 oH HEHE

JitEE. \
13,11 RERARAHHNE EARBBEQ0~80C)T, HEMO, FRERURRH
WX BE ) R .

1.3.12 Bty &FEHRE BORE KE ( 0 ~16% ) B NaCl 7% #% 2 ml, JOA0,.5ml,

0.5%BEH, 65CHHALELSH, MABLHENERK.Sm], K044 5, W& B
EhHERLE. Lo B NaCIFTmisyBeiE J1 4100, SERERUBNENIENSESHRIK
EfEAE.

1.3.13 Bty — X K PR AMN e OBREOEE: BRAELSIHREE, 4 W
A2,5ml 0,50 BEH, S CEEBKBDHTRY, ERRARBRERE, &K K
EREBIE), REBRMEAEHAERHKR, OXKESH: F0.2mol/L, pHS.0 &y BiEE
B R R BEE B, B R— %7%1(0.02, 0.06,0,14,0,20,0.30,0.40% ) FRE 4 WEW
EY, 65°CTIH 2 4540, EEMABKO.SnlN, BHITE, S1~6ERM104 5, =
7 ~128 R N155%, KRIERFEMEBIEWE, FHU1/80%4 1 /vEl. OEBET
RELEFEFINFEE AR £RBREFENatsh, % FT He*t, Cu*t, Pb*, Zn*+,

Co**, Mg**,Mn**, Ag*, K* & 5h3%, Bl 1,5 ,10mmol/L=%#kE, ZFRFK
EREBEEFRI0.4ml, GEME6CHRIE 2 4G, BiM A K % K R 10 4 &,

wEEWMEEE L. REFREZERER0.5, 1, 2H=MESKRE, 3 k8 BRE %
4,8,12mmol/L=F ¥REE, HXENE HEMRENMASEETHRE, FEERY 53R
TEEL 3.

1.3.14 BEAAZOBAHLIRARFENEGHILERE FNEOBEYTREL A &
EHNKBIEHRBESABREIEN, REPHESEHEMRERERK. Wik
REmMBEL., KBAREANRRRENT. WEARERINE, BB ARESR
HERAR, FRNEM10TZE4BMAABREA100mBERE N, £MA39m] 0,2mol/L,
pHS OB BB, BMEBALH:. XEZERE, A, BFEEHABMA 1 ml 45%
TAOANEE AN RER, EXHRERETHBKR. SR—FHRBE—X,

B, BEER, RRREEENERERERNAERE, WIEHLUEEREENaOH

2 HRHW®
2.1 MLCEABHSMALL

2,11 HHRELEEREHMLCEGB s HE YRHFHS5L2315K18% NaClje
HERRBFEE, DA EEM4 S 1 RERpHS,0,0,02mol/L B B2 xRN,
P HRATEELE, RIE1.
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A1 HEOSEHGHHTAMLCE &85 ) 6t
Tab. 1 Protease activity comparison of fresh

and salted Mictyris longicarpus latreille

o H gigrin | EA%NaCI
B £ # EpS 155K S8
BRI
(O.Dfo/zﬁﬁg/zﬁ) 3,28 2.56
s bRy alan 100%* 78%
o  DIFBATEIIESH100%, IEAFRN BBRHE
BN EREA630nmiE KO0, DIE
BXY
#2138, 215K 18%NaCl & Ik K #1 | .
¥, BREMEEN, BEANE F18% 40 : L
%, TRLBENEEHREBDY, ERTHE 30
BREEAANEERYRNEBIRE. 20t
2.1.2 REBESBLEZER DRSS BUHHE 10 7 .
KMk &E200g, SHRENG625m] , BFHER -5 "t %0 (NH)50
4 RULTER, W7 i 4 B A1
éﬁ m, WA &S BE W BT MLCE s G b e
PizRe Ehpd
BIEE 1 BE 4%, DIS0%IATMERE  Fig.1 The distribution of MLC
WETBULRE, BTR B, FHEERNE2. © protease activity by

(NH,),SO; fractionation

A2 R EIRABABERPREESF
Tab, 2 The distribution of MLC protease activity by
backextraction of difference percentage (NH,),SO,

SRR BB HBiED KEA thIES
(NH,),SO4t g (ml) (u) (mg) (v/mgEH)
(7TEE) 5 255.72 77.5 3.3
~50% 10 14,33 3.45 4.15
0% 10 68.28 14,25 4,79
30% 10 135,48 21,34 6.35
20% 10 37.30 38.5 0.97

#REH, NEL30%(NH,),S0, KRS, BRLEALERYGEE T —15,
2.1.3 Sephadex G—75% E#4 & SZRERME2FiR.
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MNE 2 EREHRED, BAKNESHREREEAES, BEEARITEERIEER
K, RGNHRE—EBERLL.

o.gfh . i iﬁ% B2 MLC EEE Sephadex G—758
12 ’\ Fij—r—r— 10' a5 BT
10 . /'{\ 1.3 Fig, 2 Chromatography of
o8 / ’\ 108 patially purified MLC
o / \\ los ér_c;tsease on Sephadex
o4 - N 104 BEER1.1x56em; FHE: 21.34me,
02 "///’_- \’f"—" 0.2 T Rugr %, 0,05mol/L NaCl;

o o 5ot 208 §3 #Hs 24ml/hy; BERSE. 3ml

05 4 6 6101214 16 1320 22

2.1.4 DEAE—4 % &45 & IRERLES.
M3 MLCEHBDEAE—FEREE

#5 ¥n : WrEg
0{2%00'380 #.JM Fig. 3 Chromatography of
0.6 [1.2 Rih "_,..-""' patially purified MLC
Lo.5Ho 4:?-\*" protease on DEAE-

cellulose

B&®:1,0%x15,5cm, FREE:11,71mg,

F#i#0.02mol/L, pH8, 0BIERER Wik

Pl 0,02~1mol/L. NaCl—B} gi42
ik

Pk :40ml/h, BEkE, 3ml

DEAE—HEERTHRREERD, SRARBRRERR}EE. TREIN—% +
4 R X ML — R RRE(LELRL) HEHASDEAE-FERESBE , #RE
EEEAE, MLCEABS BALERLES.,

£3 MLCEOERBIE
Tab., 3 Purification of MLC protease

e

FIREUR 625 585 311,83 1.876 100 1
g;};%’;ﬁﬁgﬁ 5 255,72 77.5 3.3 43.71 1.76
%’g%@:’& 10 135.5 21,34 6.35 23,16 3.38
?;g‘é‘;;x G— 28,6 121,8 11,71 10,4 20,82 5,54
DEAE—4¢#

EEH 66 63,5 3.9 16,3 10,86 8,69
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2,2 MLCEBREXNR

2.2,1 pHtY B 7 69 % TR RWME 4 frog, B4 %R, pHely, MLCE SEIE
A&, RHABERATERMREBERKEB. NE—EEEANpHE LR,
2,2,2 BENGENGYh SRERNES FR, BSRE, EEAXRFET,MLC
EHBRERMBENSCER, BTH F WHAMSNEAS.

70 75 80 85 90 65 PH
&4 PHXESIE 1M
Fig, 4 Effect of pH

oo MLC protease
activity

%5 25 35 45 55 65 15 85 95%
B5 BENBEHNER
Fig.5 Effect of temperature
on MLC protease activity

2.2.3 TRKANaClat 856 TR FNEe, Ahdisy, KT3.383%1NaCl,
EEMRENaCl IREE NI S, Yk E R4 pHBEEERTRE, & IRE X12%
B, BOGRISEUREEN—E, HARBAERBSERT mAERRESRN,

2.2.4 BWALRAERENE B7BEMLCEABBRRENT XERR KT &
JE05 AN, ERKE, RERESHERELA.

RAEN

8
eo[
it
20

OL—,;;——**J—'*"“"“"-TS%

6 8 0 12 ®

BH6 NaChkEXNEIEHINEW

Fig, 6 Effect of NaCl
concentration on MLC
protease activity

SN} |
J 2735 <0 50 60 70 80 (B

0.2»./'
o
B7 MLCEHBRMEEH#REZME
Fig. 7 Reaction-time curves for

hydrolysis casein of MLC
protease
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2.2,5 ARFH(Km)oalz TRERNES, WA 8 WK MLC B E8EN Kn &
4,7%107%mol/L, BHFHERANES—BRENS TEROANAERN F 3 43 .50
BKmRAEFR— LR, SRR S E A B ZB-L-3 7 & B-- =8
BB K miE (7.5 X 10°mol /L) M4 HMEABUER-L-HER 2B 5 &KY
BKmfE (5 x 10" °mol /L)AL, AT H—%E & Bia48:E. TRA 5, MLC &R
BT AR A R A R R Y,

H s MLCEARMIEINBERKRENL—BE
Fig. 8 Lineweaver-Burk plot of MLC

‘/v protease activity versus casein
40 concentration

Ak @ﬁ:‘ﬁﬂj—l/Km'= —2o59%§5§3\¥ﬁ
ol $470000~100 000, BCEH{E85 00035,
Ao BEKm=0.4% ( BEE ) YT 0.047m

mol/L(Blm~4,7x107mol/L), 1/vREh
HEumol/min IEE, 1/(s) KB ER
B4k E B

N “ e e e — D ed v J_——\____L—-TS—TJ‘
T w12 14 for

2.2.6 25 B TFREELRAN G LYW EERBNWEEETH, SN,
N EE N ERRRIMEERREHe Y, Cutr, P Zo* A E, (FRAH BB
HMa* iKY, NEREHERABEEERNRAEM™ . HT HU LEEME g8 BA
—%, BHEMANSEBEETEYEMEDTA, LRERH . Cut* Ag*AMAEDTA
&, BEERAREERE, LhCo HESFMIERNEXEE100%, MM HEDTA
G, WEHNHB TR, WHMLCEARLENFEM  NELE,
FEFZGEZEMERABRYMLCEARNEMILE o mEL, EhlR XA,

Y EFFR ER T~ RPREEER. BRERESZIEEDLRX,

0

280 /

0.2y 007 \
) / 280
Y 0.2

01y,

y

0705 10 ZO0REZE(%)

By HEZBAMLCE
R EHE R

Fig.9 Effect of
B-mercaptoethanol
on MLC protease
activity

TR LS
. + omM

B0 ERFENMLCEH
BIEIRM
Fig, 10 Effect of cysteine
on MLC protease
activity

22,7 o TEAFeAYMNE MLCEEHEKNS TEZESDS—BNEBLEER B % M
EERNAN, HTBNEAERRE—FE—RIBE+oHERMEAY, REEARS
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BRAFRCENNEMLCEAR, FiREMRNETE, 4By TEE B ( T &4
Fi& ) 7£60000—63000:8 /RN E A

" LN B IgM! My
2 1 1Phosphoryase(94,000) 4.97]0.122
; \2 2 Albumin (67,000} 4.8310.398
a8l “. SActin (43,0000 4.6310.612
46 X E\? 4 Carbonic(30,000) 4.4810.77
\‘!‘ STMYA®XOCIT,5G0> | 4.240.857

44 & ECHEX £.78[044
49 X # 4.8 1042

40 " . . L s . N N
0 01 02 03 04 05 06 07 08 4S9Nr

A1l MLCEAM,y TFRIWE(SDS--PAGER), LllgM4rF—iE% T8 £(mre ) A
Fig. 11 Molecular weight of MLC protease detemined by SDS-polyacrylamide
gel electrophoresis (SDS-PAGE)

S ARERNEMLC & HBHFHE
M, FERERWFEpHSK—¥k, B8 xR H— b

F— R AS S (LEI2b ), BEHHE% g  —
EERY% Ly H4.5, @ .
MBI HE =FE Rk MLC & pmol:__’___jj_ji‘m
E%E@%g%%5 ig%?%—?%_&ﬁ%%, T 7.0cm Lssem
BIRERTS TS 14 E, UE PO} P
Sephadex G—75MDEAE—4F % £ & B - o
W kR EsTF. BRNEHSEME
o . . MLCE & i b B 1 3
ERGEHHMLCESE, BRERIE O fonshRaEAe)
MEBEEQRM 2B EEFERA. Fig. 12 PAGE of purified MLC
protease (a) , Isoelectric
2.3 MLCEHBSAMEFAMSMIEER focusing of MLC protease
KEBLERFEANFEILE on Ampholing(pH3-10)

s e . -Acrylamide gels (b)
mh b 8 45 R W EH13FT R,

TR 2 pi, ANE A BIE SR L EY, fiMLCE & B0 4 5% 1iE
Fl. MEHKEEEI0%H, MLCEEBTEL2%ES, HAREEEENE % X BHk
.
C AEURTR, HREHRE (UBEAIRY ) WFHE, 74 HBE pHiE &
TARESBENERES. MLCEABOKEXIHELANBARSE, HERK F B
Bk — BN AN SRS KRGS, BEAKLEABR ISR, hnsH
RN R E. T A T iie g R &M A K aie, WRBE, SR
MLCE BB i B RS kS, EETAAGRS WEEFKEEA,
KBS S D E AL S R T, REBEARE. MLCEERA & W
#, Wi, ERRAGELEREEN, E-RERRETITRIRGSME, HENEM™
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LNHTR
o

100 i avV
F\ NaQH
CUSUIRNES 7T & 21 e mLcEal
60 \ \ 2.0{ / .
o~ '\ 15¢ .
ERR T N oL - b
20 ~ R 2K
IR 05t //
C 77478 8 0 12 4% If RE %A
Nafl 020 40 €0 80 100 120 140 160 180 )
&13 MLC EEE—?*M%E% K14 MLCEABSARMEHEKELARIE
[inE2N:alialan:q palzn:a
Fig. 13 C°_mPa";5°ﬂ. the de- Fig. 14 Comparison the activity of
grada'twél OMLfCIISh— MLC protease and papain in
protein by protease differentail NaCl concentration

and papain at optimun
pH and temperature
respectively

RN THRB=RREEE, ETFEARSIILEH, Bk, MLCEEBEARNE A X
BRI RERET LONARREGHESN, B—HENENTHRFRNEREY
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Purification and Characterization of a Salt-tolerant
Proteolytic Eneyme. from a Marine Crab,

Mictyris longicarpus latreille
Su Baxian Ye Qingli Wang Min
Abstract

A sali-tolerant proteolytic enzyme has been isolated from Mictryis longicar pus
latreille (shortly call MLC protease) by (NH,),SO, precipitation and extraction,
gel filtration on Sephadex G-75 and DEAE-cellulose ion-exchange chromatogra-
phy. As determined by SDS-PAGE, the molecular weight of the enzyme was
about 60000-63000 and it contained a major band with an apparent pl of about
4,5 on IEF, The optimal pH and temperature was 8 and 65°C, respectively, MLC
protease was inhibited by Ag*, Cu?, Hg* and activatied by Mg?*, mercaptoethanol,
or cystein, and when it acts on the substrate, casein, the Km of this enzyme was
4,7%107°M, Compared with papain, the activity of hydrolysis of some marine
fish indicated that MLC protease not only appears higher activty, but also stable
in conceatrated solution of NaCl,

Keywords Mictyris longicar pus latreille, salt-tolerant protease, purification

¢ Department of Biology



