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HEOBEESAFIRYTRENER, VBRAEFNNENERFEELRKE, BLHRR K
2 A7 .DEAE-Sepharose [f # F % #% 4% 2 #7 . Sephacryl S-200 % i 3T % 4 £ #7 .Phenyl Sepharose
FFRAZEEN A Mini Q EFREEENEF T E, NESAEFT 2 EHACEERARNE A
B, FIARLEDFAREBFUERAASESKERREANERERL, 2R XN, 2B &K
EIRE N30 C,&EpH K 7.5, # 4 B % & 8474 7 EDTA EGTA 7% & 1 4|, & 7 #
PMSF Pefabloc SC ¥ £ Z B & H B H Al T2 MHl . ROKRRUEXA  ZBEAGLEEAE
REKRD AR UL N EBEEAH, RHA 4 F037 CTH &AL HEESRER

REE . XNEEESARIBRYREZHA.
By WM ARERE; @B Eam; 2 &4t

X 5
FESZES: TS 254

1 2 ( Stichopus japonicus) & — itk 5 & 4
FHE IR 08 AR W), BV S5 250CH 78 I 58 in
Tk R e AT £ A RE (1) 21 405 B A IR R R
R, NI & A T 2k . W2 HiR F 8K AT
K5 G KR T 52 B AL RO, e
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BELEA IR A, Zhu 2505 G o B 0 22 5 o
Z: [ W A w1 i R A A 2 AN R R
B, eI I B i S IR AR B R R R AR
frgl .

CABFR R, 2 KRR 8 A 5 1
Wi Z . Wu 2520 IS AR h 2l {615 31 42 )8 & A
fi# ( metalloproteinase , MP) , Jf & B{ MP §E [& fi# I
S A, I HEN TR 2 5 2 iRl 2 .
R A L i S T A P A R R R
PEZE FE, JF R FH AL JZ A7 75 05 2l Ak 45 3] — F 7 B
PEAE T BA S5 7 & A . Zhou 25 Wi
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M ERFR SR A

SN R s 2l A 15 B R A SR A EF L, IR A
G 28 21 Bk 2 7 AR F 55 1% 18 AE 15 2 UK BE 11 43 A o
Yan 20 P S 4 Bk i1k 15 B — Fh 22 R K E
it} (SP) , 31 H] Western blot 46 il H 75 i 2 vh i1y
SIAIE DL . LA EBESEX T T 0 S IR O
MR R ES ABRNAR G EES S ME.
B2, TS RNE LT, U SRR
Wik ik A X 119 Tl 1) 0F 5 3 A5 SR AR 2D o
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HIE,

AHRTE LA S g JEORE, 4R 5% I D JIE B 43 fif
HH 5 1) 26 1 S T R DG 1 T, DA T R N I B
M AEG S AR B R ERIVER . 2P 4r Bl
A5 3 —Fh 4 J8 B8 W, O ek L 24 v T HEAT 4y
B AR G B i A AR S A S R i E A
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¥ 2 W T A8 A SN T SR DXL ¥ 2 5 A ik
Ho, P A BUEE 100 g

DEAE-Sepharose, Sephacryl S-200, Phenyl
Sepharose Fast Flow, Mini Q Sepharose, 3% [# GE
Healthcare /Y #]; Benzamidine, PMSF, 1, 10-
phenathroline monohydrate, EDTA, EGTA, %
Sigma /w3 B K, E-64, L4k 7] Triton X-100,
2 [E Amresco /4 7] ; Pefabloc SC, 1% [E Merck 2y
) ; Pepstatin A, Tris Base, i Roche 7y #;
MOCAc-Pro-Leu-Dnp-Ala-Arg-NH, 4§ ¢ ¢ 8 47,
H 7= Peptide Institute 2\ &l ; 45 ¥E &5 1, 57 K 58
Fermentas 7y 7 ; i 2 & JiL & Bt A OF 58 %
e
1.2 (UFE5E&&E

PT-2100 £ 2145 W 4L, %+ Kinematica 23w ;
Avanti JA-25 5 3# ¥ % 5 .0 L, 35 [E Beckman 2y
w); Centrifuge 541 /N Y % 7 & O HL, 18
Eppendorf /4 ] ; Lambda 35 4 5143 6 6 JiE i, %
Perkin Elmer 2\ &] ; FP-6200 7¢ 56 43 )6 06 1,
H 7 Jasco 2\ &l ; UPC-900 AKTA & [ 4lifb & %5,
2 [E GE Healthcare /A 7] ; Amicon #3 Ji& ¥k 45 58 &,
5% [ Millipore 22 7] ; G-BOX &t )& iR 73 BT R 4¢,
Je[E Syngene 23]

L3 S NAEHEET &

BTG 1 2 B 9290 % 05 7 BVIBRCH 9 E, B
ZEK e TR T - 80 CRMRIR KA 55 . R
VR JG RRECPIIE , DR, A 4 AR5 B 00 22 vh il
A (50 mmol/L Tris-HC1, pH 8. 0, & 0. 02%
NaN,), 441 # %, 4 CTF 12 000 x g, & .0 10
min, B E TR, B OR R B
1.4 HABHEXERIBS T

EFamE e 2 Kleiner % (1)
515 R T T I Tl 3 G 0 TR ) 9 o ) A BE IR
B 0.5 mL 8 mg/mL WS i 0. 5
mL 2B 7K, HAx 5 SDS-PAGE i ) il £ #H [+
HL VK 45 W8 5, il 2. 5% Triton X-100 7 4% ¥ &
SDS, R E FEMWK A, F37CF
J#E 14 ho WEH SR BER IS S ss s R-250
o R BEIRR A () 551 2 m W C i 1 il
Wit ik, i A €0, DX I 0 3 7S WD I R 4 e e, AR 90 58

A A B 555 ) DR 2 ) O

AP ) ) Ak L Bl 7 4G B w ¥ vk % SDS
FRIISE I 73 il O 5 A A TR 400 ot 51 690985 75 ¥ v, 1 37
CIFE 14 h, % D5 15 e 6 ) WLl 19 1 1 2
A, AAS o il 750 1) 567 8 980 A ok B B P 4 4] 55 -
Pefabloc SC,1 mmol/L; Benzamidine,5 mmol/L;
PMSF, 10 mmol/L; E-64,20 pmol/L; Pepstatin A,
20 pmol/L; EDTA, 10 mmol/L; EGTA, 10 mmol/
L;1,10-phenathroline,10 mmol/L

& BT mEEE R Ha  KUkk SDS
089 b NS < I N [ ol R R S =R 0 Sl
37 CHEE 14 h )5, %5 B 50 5 e 6 0 F WLEE Tl G 1
AL LA TN 48 s B85 A0 0 8 O X TR 0 4 R
BT RRL G PR o B R B T B R
10 mmol/L
1.5 sREQMTELN

WS N 100 g, T 4 5B S il B (50
mmol/L Tris-HCI, pH 8. 0, & 0. 02% NaN,, 5
mmol/L CaCl,) £33 m: 4 TF 12 000 x g, &
> 20 min, BC_E 3 W, 00 I AR BR R B AR RS
80% ,4 CF 12 000 x g, #.0» 20 min, FILIE , ¥
TZoh i B . &M 5 B dh LB T DEAE-
Sepharose [ A2 e f+ (2.5 cm x 11.5 em) , 3%
PSS G By Bk B i 07 NEAT 2 B9 o AR Tl
W B IE W 45 )5 EFET Sephacryl S-200(2.5 cm x
95 cm) KA, FHEE W C (50 mmol/L Tris-
HCI,pH 8.0, % 0.02% NaN,,5 mmol/L CaCl,,
0. 15 mol/L NaCl) B /it , Yt 45 B i e , i A [ 1K
MRtk BEAUE N 1.5 mol/L, | #E T Phenyl
Sepharose #i /K 2 #f #£ (1 mL), % I % 1
(NH,),SO, ¥ M 1.5 5] 0 mol/L #) 2% v ik
AT 2V h BE VR B, Wi B 05 PR P 3 FH 22 Wb B 384
&M, EHF Mini Q Sepharose (0.8 mL) , % i
0 ~0.5 mol/L NaCl £e PEVEIIE . #2345 1Y 1
#k > ii4T SDS-PAGE i Ik 61 .
1.6 cREQMENRNGE

2 B8 Knight %7 1907 3%, R 1 4 R 3R (R
¥ MOCAc-Pro-Leu-Gly-Leu-Dnp-Ala-Arg-NH, i
A7 S 3R, VRIS 182037 CF L, 7E 900 pL
Gz ol B R A 50 WL il A1 50 WL 11y 10
wmol/L %GR, Je i 10 min JF R E# M A 1.5
mL & - (A SN R K =35:30:35,V/V/
V) o M HZOGI G BT E UL K 328 nm Kk
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SPPIK 393 nm ZE R BEAT B T AT .
1.7 aBEEOBNBFEERWR

R iE pH A A A& 1E 37 C, L)
MOCAc-Pro-Leu-Gly-Leu-Dnp-Ala-Arg-NH, H Ji§
Y, 7E W 2l 50 mmol/L A6 pH(4.0 ~11.0)
2% PP R I SE e Y35 P B 2 Rl pH, pH R
SE TR A DU DU T R R, TR
TSCE 30 min J5, #% R EETE MER9 I € 7 2 AR
37 °C,pH 8.0 Tl 5& il 1 AR5 7 o

RIEREBARARE N S IREGTE I 0 I
i AR H A A, TR (4 ~60 C) R
0 7 T 0 3 L 0 E LR TR . # R BT S0
mmol/L Tris-HCI1( pH 8.0) Z& th ik P , 43 3 75 A [
W (10 ~60 C) T & 30 min J5, it A 220K
Yy, T 37 C W E i 304 0 P DUBIE 9 Y $A
FaE Tk

F OB A EERG YR BARRFEZR
TR 28 1l 00 1 R0 B 2 vl A, Z AR Y Y
LWL, [R50 WL 24 77 66 A TV, 7 %5 il
R CE 30 min, $i MRS 0 7€ T 3, D0 E I A )
ARAGVE o X BRZH S AN 0 A e A R AR

Bpat i SRR E QR EM 50 pL
BRSSO pL 2 R E HIR S T 100 WL 2 b
WA N BRZH AR R g o AR I, T 4
137 °C N 4390 )i A [Rl B 6] ), #6417 SDS-PAGE
LUK, AR5 28 o 07 o 1 e €0 0L 58 I D 2 1 R B
fifp % 0L o

2 RS0

2.1 BEHEBRNEE

12 N JIE LK Hh B8 20 A B 0 48 1 2R 00 1
HEZEET T 20 ~ 35 ku, lWANEAELE S TN
85 ku 7oA WY AR B, R WS IR 5 A 2 R hE
IR AR (I 1) o K s R S A
W M # [ B§. Cohen Z° J\ # ( Cyprinus
carpio) JJRE P 48 1€ Y 4 By 1 B AE 25 ~ 34 ku Y
T, Aoki 25" )AL Jr K & i ( Pandalus eous)
14 JHF TR i v o3 Bl Ak 1 3 o] 5 e I L 1Y 22 2 R
HEAN, SN EH S AR5 K s E %,
52 IS R R B VR T 5L 5 S S0P I i) e 2L, 1 m
TR SERORERE o AW A B R T Y D7 9 A
12 N IEMLEG , BT 15 8 B 2 AR A TE S R S
oAty 7K 7 Sl AR

ku
116

66.2

B 1 B5HREEAENKREE
M. PRIEE F 5 1. S A A
Fig.1 Gelatin zymography of crude proteinases in
sea cucumber viscera

M. protein marker; 1. crude sample

2.2 BHSREFEBNMERAR

2 N ERLEG 19 f& pH Oy 8.0 ~ 9.0, fieidh
B Ry 30 ~40 T, 22 5 R 2 1 B 41 i) 77) PMSF Al
438 55 1 B 1 7 EDTA \EGTA X Jilg i /1 84 B
AR ZUM I AE R (B 2) o 22 SR B g 4 i R
Pefabloc SC X [iff 1 o A ¥ 43 4 il RCR , 1 58 1l 1
A 8, [ it 0 1 77 Benzamidine | f Jbt 24 2 25 1 il
) E-64 F K & 24 B2 £ [ 1§ #1057 Pepstatin
A NS ) LT A VR R BRI, R I
Zx N I T 43 Ml WD e 1 28 1 il o R 22 R 4R 1 il
P4 @ HiG, Tl L R BT A
A G A WS VE 1Y) 22 SRR AR 1 R 4 e 2R 1 I
Fle A M S R E AR MR RS N
P L R V0 HP 9 I AN [R) 286 B 1 1 e AT o DL F 0
Vi fife 1 2 B R 09 B B S T, R B PMISF,
Pefabloc SC Fi1 EDTA .EGTA ¥ 7] #1J) 1 4 i %F e
Ji 2 1 e i, T E-64 S BE 00 R S 0 450
SARMR MRl (A TSN, Ca’ W TRN
33.2 ku {8 A O AR T, FLIZE A I 1 AT
¥ EDTA Frdmifi , = W H 4 )8 85 (il . H 4
JEES T, 40 Mn®* [ Zn**  Cu’* JU] AT 5ik 2 400 4 AL
TEPE,Ba®t Mgt A 4340 I A 7 A
2.3 SREEABNIBH&L

R — WSSy F i 33.2 ku 1Y 48
fitg (MP ), F| F A J2 B J7 2 00 H 35 47 43 85 ik
K H 80% fm g B AT 4y RUTIE . T 1R ULTE & 3B
MrJ& b #% T DEAE-Sepharose ] 2§ ¥ 52 # 41 , g 1%
U T AR 115 ~ 133 B 22 (], 28 00 B e 1k i 2
Mg, BTG 0 5 Koy F i 22 8 LS 816 30 B
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(a) iR s (b) pH BIRZNE 5 (o) 25 F i B B0 0 700 A5 e 5 (d) &)@ B 7 i e
Fig.2 The effect of different factors on the crude enzyme activity as detected by gelatin zymography

(a)the effect of temperature; (b)the effect of pH; (c)the effect of different proteinase inhibitors; (d)the effect of metal ions

(1 3) . R B K2 AESE— 2P 2l 4k, 76 W B8
a3 B — A B e R A — Al 0 (EE
FEAEE AR AJE T (B 3-c) o WO TG T
g3, BN/ EAET Mini Q B B A2 e b, il 15 04
H5EABES, HYEAHS P s, SDS-
PAGE Z5 L /R, HIWE A M4 F =2k 33.2
K, 55 B RS 3% 45 SR AR 6 IV o 2 e ) 2 Ak BORD
[ 5 2R 43 51 4 190. 0% F10.9% (1),

W BIF 55 i 38 04 7K 77 3 4 e R E I Y 4y
T B, T DL PR v Al AR A B 4 i Ok 75
67 Fl 64 ku (¥ 4 & & [ W', 18 B4 ( Pagrus
major)HJLI*JEPViIJLEI’J J& & H oy o 52
ku'" W 252 2 A BE b ali 4k — Bl 2y T
mj\j 45 ku B4 @ & . AT S H S AR BE 5T
WS B E AR, R T 4 F Rk 20.6 ku (1
SREAR, SRR 33.2 ku 54 £
o TEAREKZ Y P AETEA R Jr F & 1 &8
B A DU DR B T R DA R AR T g
SRHMER, 5L CHRRENEEEN
fit A7 T 40 Ff, A G, 72 4 5 B9 BIF 58 AR Hh, B X

KR T 2 00 4 8 B HL R R 2 A T A
I3
2.4 MPHWREREMMBIBEMN

Xf 4l Al i MP R A7 P 5t o3 M, H: B ik i
30 C, YR EEE T 40 CHE, B ) P T (&
4) o TEARE I, MP H A B0 09 06 P, B AE 7 4
CHf, BRI 70% 1P, ZEAE 10 ~40 C
70, A 0 RS A R AL, % F 30 min J5 , A X
I R FFTE 90% LA L, T 40 T, H s 1k
LU R %, 60 T MEFE 30 min J5, AH XIS J7 4L
HNo10% ., 5 A& W % M W, N o= f
( Ctenopharyngodon idella) JL A vp 4k ir 15 B
B I K fitp 35 1 10 s Jo 46 i A ) o O TR B O
40 T, Wu AE N 2 U BE 41K BT 43 MP
14 53 I B ) 240 ~ 45 °C i I X Fh 22 5 ] ik
5 WA TE 1Y BB AL B BT AR TR IS 0 A TR A K
AN, W2 2 A TS AR A T B, A BER
2l A 9 MP 78 55 58 1 AR R Y B 5 A 3 R Y TR
PE, 75 MP T 2 0E 5 094 KA A 590
TG VE DL 4ERF oA FR I fE
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_ EAER  EASE
protein content protein content
R R M ~ )R R A R -
£ ~*" metalloproteinase activity 0.4 "El *E’ g 0.8 - | metalloproteinase activity 0.6 é ‘E
g £3= £z
S 2§ =g o%
gg 6 03=8 =& 056 0a 3
R 4 028E =T, H
£3 g £g 0 g
82 0.1&2 g g 02 &2
j=3 _8 = o3 02 =
0 = - {I & 0 = I &
ag 0 o=~ e Ty 0 H‘E‘TE N2 h . L \‘) %Hé
= < <
= som ,100 130 ~200 250 & g = 0 40 80 120 160 200 240 280 M%g
¥ % / (5 mL/tube) & E %0/ (1.5 mL/wbe) #
fraction numbers fraction numbers
(a) (b)
EBAGHR L EBAAE
protein content protein content s
| GmEANEE = Cos, o DEECEEEE o 2E
£ 0.20 metalloprotflsnase activity 0.60 £ = g Y metalloproteinase activity 58
=) b VS @o 0.5 :’ <
=S 0,15 2 045 ~ 5  2& oot 5196 1 §
R 2 Hg  x8 S| wmE
XE (.10 2 03 H2E £ 2104 &2
23 Z 23 (S =1 L " =
=8 005 - 015 e g8 0 02 &
250 BEE RS | 2 e
85 0 ME £ - L Rees 5
€ 0 g 0 HE
10 20 30 40 50 60 70 80 4 E 10 20 30 40 50 60 70
¥/ (1 mL/tube) ¥/ (1 mL/tube)
fraction numbers fraction numbers
c d
(© o M . (d
116
66.2
45
35
25
18.4

(e)

3 gEEREm4AK
(a) 4 J& % [ /i3 ) DEAE-Sepharose B T-3¢# JZ#7; (b) Sephacryl S-200 #E i i 3 JZ 47 ; (c) Phenyl-Sepharose FF i 7K JZ#7; (d)Mini
QBB TACHIZMT; (e) &) E H MY SDS-PAGE ik ; M. AR H 5 1. W2 N B
Fig.3 Column chromatography purification of metalloproteinase
(a) DEAE-Sepharose chromatographic purification of MP; ( b) Sephacryl S-200 chromatographic purification of MP; ( c¢) Phenyl-
Sepharose FF chromatographic purification of MP; (d)Mini Q chromatographic purification of MP; (e) SDS-PAGE of MP; M. protein

marker; 1. crude sample

®1 BEAEMPHSELL

Tab.1 Summary of purification of MP from the viscera of sea cucumber

afifb A5 B S H/mg SAEEE F1/0 fifg b 3%/ (U/mg) W75 SR/ % ali Ak 5 %
purification step total protein total activity specific activity yield purification fold
FHEF M crude sample 2 750.0 210.2 0.1 100.0 1.0
Wi R £% 7 P YL PE ammonium sulfate 405.6 40.1 0.1 19.1 1.0
DEAE-Sepharose 38.3 11.6 0.3 5.5 3.0
Sephacryl S-200 1.7 7.7 4.5 3.7 45.0
Phenyl - Sepharose FF 0.7 6.2 8.9 2.9 89.0
Mini Q 0.1 1.9 19 0.9 190.0
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120
100 ¢ thermal stability
—o— TRk R
<2 80+ optimal temperature
~.2
T 60|
25 a0y
o
20 +
0 1 1 1 1
20 40 60 80
B/ C
temperature

B4 MPHREEERATENS
Fig.4 The optimum temperature and

thermal stability of MP

2.5 REpPH REREM

2 W IE MP 1Y e id pH {4 7.5, 1& pH
7.0 ~10. O[] P 12 it 1) AH X 1l 0 2 DR 5 7E 70% LA
F(ES5). MP{£ pH 6.0 ~9.0 JEH N B WA E , 24
pH {E AR T 6.0 ], il 3% B T R, 1M 12 il X Bl P 2%
PER 2P 78 pH 11 0 BTSRRI 55% A9 1
R 22 B 5 4 i 2 11 TRl 5 2 ik 40 D A/ i i 1 T )
(1 pH $E3T P, T A BIF 5 T 2l A 1 MP f5 i pH
P, 3% 5 © i /9 R 2806 T 46w 8 H B Y pF
FEAERAR L, T 6 21 (5 Y P Y 48 R 2 1 B GP-1 AN
GP-2 (&R BB iy fe i pH #8.0"* | Sivakumar 45"
GBS 8 (Scylla serrata) JTF 5 iR I 16 1) fix
i pH 2y 8.0, 3 HAEGRIE A5 F T WG ) %38 ; Bracho
A5 IR3E COT- 1 o £ ( Sebastes sp. ) W1 MP i i
pH 4 8.5 Zcfi . HH AT WL, AN [A] K 77 3l ) v i) MP
AABAAPI S pH,

120
—e—DpH faEbE
100 pH stability
o2 o B pH
E:E 80 r pH profile
£2 60
ET; 40 +
20 +
0 1 1 1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12

pH
ES5 MPH&®EpH REREN

Fig.5 The optimum pH and pH stability of MP

2.6 EBEMHFX MP &SR0T
@ & H M A 5] EDTA (EGTA fig % 51 21

sk MP #3544, 1, 10-phenathroline §E % &1 43 111
GG 1 2 e 20 R 2 1 4 i 7] E-64 FlR A&
R R FE (A A ) ) pepstatin A X i % M LT JC R
Wi o AEAS TE R, B IS PR T A 22
1% 25 11 B 410 17 7] PMSF (Pefabloc SC 5 ZU il ( =
2) . Wu 220 g S (A BE gl £k BT 15 MPHUfE
4 J B A S R0 R, At R e A R R
LT A FR ' e BRI Pk B 4 R R A
0 <55 e 1 A S R S R AR o A B P
5 MP 1, 8] DA 22 22 IR 25 1 It 41 ) 5500 00 o), 6 0
TEHAG RO MR & A 22 /IR, S 2 W R &
F i ) 046 T JS 52 e MP 55 I 40 (0 45 G, AT
LT . Fu %7 K 4 -SDS-PAGE 7 i%
1t pH = 8. 0 Z T W52 45 1 g 40 1] 500 ) 15 2 06
AT 1) 52, & 3 EDTA F PMSF Yy a] $ijl ] 73 -+
1o 39,1 ku 1Y 5 AR LAY TS 1, X 5 AR
A% MP P B AR B
F2 EQEBIMHFIX MPF %N

Tab.2 Inhibitory effect of different proteinasse
inhibitors on the activity of MP

445410 WS/ (mmol/L)  FRARFHXE L/ %

inhibitor concentration residual activity
%I HE control 0 100
EDTA 10 9
EGTA 10 9
1,10-phenathroline 10 78
Benzamidine 5 93
PMSF 5 12
Pefabloc SC 1 10
E-64 0.02 91
Pepstatin A 0.02 94

2.7 MPXBEREZEBMWEBIR

REEF AL MP &2 520 B
T, DLW 2 (RBE IS S5 2R R IR, WSS MP X [
fEtE 0L, 7€ 37 CF [ 30 min, MP X i J5 2 [
R BB Wi o3 i (&L 6) o Fifi o I ] 1) 28 4K, i
JRUE Ak LB, ROV 3 h R R L F B
SERIT . FE4 T, RSB AHALW 2 fAE
SURPE B K, v W MP X I 5 2R 1 19 B £
ROR 5 ROV EE R R Y] . XA RS R A
PRV A G, I AR 1 e AR RIS P S A
5B = e M e 45 A e A M) T R e
Kok i

WZERBERREEADSEEILEDN
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70% R, KRR I IR B S B0 S A
A o RAE R IISEI MES IR BE AR A3 T ]
V@%EE@%EEE% {H 32 W 1 5 AR
Bt , Yan %R S v S B AL T BT AR
JEE A Y 22 2 0. & 1 B SP, i SP 11 2 )
EH R SRR AR, TS AR RERE

1 6 12

200

150
120

100
85
70

60
50

(@)

36 48 60 control (h)

Ph 5 IR A S DL B Al 1 B pHL 2R A
Z 0 S R B & A AL R) 2 5 R R R A
APRETER R U HE A S S N e A
R I, o A R S 52 A B Y PN B 2R
VA BE B HE i, DR T A BE IR AR 1 Y A A 1
b S

M 0 5 15

30 60 90 120 180 control (min)

(b)

6 WHEET MPXESREZEAHEBUR

(a)MP 58 [ 7E 4 CF R

AR5 (b) MP 5 588 (1 7E 37 CF i

RG]

Fig. 6 Degradation of sea cucumber collagen by MP at two different temperatures

(a)MP and sea cucumber collagen were incubated at 4 C for different intervals; (b)MP and sea cucumber collagen were incubated at 37 C

3 45

AT B I Tt 1 125 0 A e BT 2 N E R A7 A 22
ol i A I 114 2 e, ok 6 P O O 22 R
AN EEAM. P 75033.2 ku
BB Ca® " TS 4 EDTA il . i
T R B AR AT L K R AR JZ A, 2 B 2l AR A B
HE M MEBROT A AR I R O EE
30 °C,dci& pH 2 7.5, % 4 J@ 2 1 1Y 26 IR )
AR SRR 0 23 Al HE DN B R AR T AN, X
B BETE 4 7137 C N B REA 0 o3 i 16 2 (K BE
RIEEA NS 5SS AR . A0
RVE TS A ME R A R DR < T R, 4
JE A B A UK ERAT RIS N E T 2
5 DR AR ) B B DR 2 0 T LR A
T BT EATE e S b SRS B 04 A7 TR L L%
BT LR, i WS A A TE PL 4R
BT SE YK o

SE 3k
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Study on proteinases responsible for collagen degradation in the
viscera of sea cucumber ( Stichopus japonicus )

MA Jinhua, WENG Ling, YAN Longjie, ZHANG Lingjing, LIU Guangming, CAO Minjie *
(College of Food and Biological Engineering ,Fujian Engineering Research Center of Deep Processing of Aquatic Products,
Jimei University ,Xiamen 361021, China)

Abstract; Sea cucumbers are easy to undergo autolysis after harvest or under physical stimulations.
Proteinases in sea cucumber viscera are supposed to play important roles in the degradation of major
structural protein collagen. In the present study,crude proteinases were extracted from sea cucumber viscera
and their hydrolysis ability on gelatin was investigated by zymography. The degradation of gelatin by crude
proteinases was strongly inhibited by serine proteinase inhibitor PMSF and metalloproteinase inhibitors,
including EDTA and EGTA. It was of interest to notice that the gelatinolytic activity of an enzyme with

+

molecular weight of 33.2 ku was activated by Ca’" and inhibited by EDTA , indicating that it may belong to
metalloproteinase. This proteinase was further purified to homogeneity from sea cucumber viscera by 80%
ammonium sulfate fractionation and a combination of chromatographic steps including DEAE-Sepharose ion
exchange, Sephacryl S-200 gel filtration, Phenyl Sepharose Fast Flow hydrophobic interaction and Mini Q
Sepharose ion exchange. The optimum temperature and pH of the finally purified proteinase were 30 C and
7.5, respectively. Its enzymatic activity was almost completely suppressed by metalloproteinase proteinase
inhibitors( EDTA , EGTA ) and serine proteinase inhibitors ( PMSF, Pefabloc SC). Furthermore, the enzyme
effectively hydrolyzed native sea cucumber collagen both at 4 and 37 C, suggesting its important role in the
autolysis of sea cucumber.

Key words: Stichopus japonicus; gelatin zymography; metalloproteinase; purification

Corresponding author: CAO Minjie. E-mail; mjcao@ jmu. edu. cn

http : / www. scxuebao. cn



