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BEEEREHRRES BAURTS
B ERTR
WEE kit ERK BHELC

(EITREEYR KT 361005)

RE T 19952 AEREITERREEEZTE, REARSIE TR, RMES RO,
DEAE-52 B T AL 247 & Sephadex G—200 853 SR AL AT 214k, 418 BRHEBERR W 571, L
REFOWHAERRARBEER KA, HE8 —Famumsn, Hamy
Yy PE RS R Y 5 SR E TR WS 7E 278nm &b, FE %M R B IS AR AE M ZE 282nm &b, B K
SHETERFIEISTE 343nm &b, 2 M4 F B 78kD. DI REAEIL x-S 8B Sk B 30
FUR. & RE T RAYEF G DB, 50 %MK R -RE AR R ERE N
52C, BB pH N 9.2, KR H BN 6.67x 10~ *mol / L, B IE M o0 B9 5548 % B0 460min |
Mg * 5B B M BOIEIE; Cu®Y, He® T AP B8, 288, 2 R B 4 0 (R4 B 9 300 26 0
E—REEHT, M5B THREEET ARBEN /.

X@A ELZEE BURRE S8 4 EENR

EHIES Q556.3

WAL B RS (ALPase) | ZFETHRAD MY R, CHIBER AN KRR BRE
PR B R, EEYEANBERIE S BR P EE + 0 EEN/ER (Femley, 1971)., 4B
BENPRIY —EZHTE(THREB)AELEKIBETRES B SE, AN
ALPase M HAFRARKINEEMNE L B K HEFRN B, BERENTER, FEEH
SUWREBYRBREER, REBBUARK AFNEERKY . —BBEREST
BRNESREF. AVLEN. FEOMBELES, ALPase R RIEHE L2 B
W, AT B FEEERMAER, XTHE ALPase WIRER A MR, 3 M M F 30 Ay
FBOMREEINXR, EEEHTRIIMBIAIRE (Chen e al, 1996, 1996a, 1996b,
1997; Zheng et al,1997). A3CHREG 5 M BEBR G A 53 B Al 4k B 3R 40 FRAL M R, DA
BESROBENSHE. ALHETES ) HRER 2KE.

1 ME5FZE
1.1 ¥

T 1995 5 2 BEETTREEEZT B (Scylla serrata) , VAFL P9 IE 5 32 BURR M % B B 10

B EE. X -5 3 K BE B — 45 (pNPP) N E. Merck /= 55 DEAE -4 % & (DEAE-52) &
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Whatman 7= i ; 8 W% 8 B (Sephadex G—200) & Pharmacia 7= S MEBHE A N g4
YL E R TR AL IR E S AMEMBREA. £ ALPase H Sigma ™= f; HE&FiR
FHHE™ AR 4.

1.2 A&

1.2.1 R4l ()i, BRI BUL HFRANEY, A 1:1 (77 W) B # 0.05mol/
L Tris—HCl(pH=7.5), W& 0.1mol/L NaCl X 1:1 (W/ W) f¥rb, T sk B EE, B 4CHF
. A 20% (V/ V) IET B#ATHR, 5 S B BSE 4, T 4 000 r/min % # %L 20 min,
BREAORIGE. Q)4 E,RH0.350.70 BAENRBEES RS EE (FEES, 1985)
SABHBEAR, BLEN. BOBRMBHAL. Q) 4k, SEHEMEE (1985) ik, k&
it DEAE-52 B F Akt BAT4ifh (RERLA& 2 x 30cm), BERR & 4 0. 01mol/ L Tris—HCI,
pH=7.5; ¥ A NaCl ¥ E i 0—1mol/ L A& B VLM, W WK, §E 3ml, BLERK 0.25ml/
min. & F & 1%, # — 4 £ Sephadex G-200 ¥ B2 it 3 & 2 #r difb (G HL4& R 2.5%
60cm) , £ L M 0.01mol/ L Tris—HCI, pH=7.5, & 0.2mol/ L NaCl; R R1E[E. {H K %
B, HaksE, B 2.5ml, FIEN 0. 15ml/min. &35 HiIEBRIMAEEHN . BHAFELEE
F A BR B A UM 3% (FPLC) (Waters 650E) K 3 19 45 Bk e 0 Jie mi Sk AG 0

122 EARKENE % LowryZ (1951) V8, U MEAEE IR, BEA0E
BRI 45 (1986) BT A7k, LA pNPP AR, & 2ml R P72 &R & 50mmol/ L Na,CO,
— NaHCO, ( pH=9.5), Immol/L MgCl, X% Smmol/L pNPP, IIAE&MK/ET 37C Rk
10min; 2R 5 MA 2ml 0. Imol/L. NaOH & 1L [ 37, T 722 440 606 B 30 5 3 K 24 405nm
HI% % EAE (OD).

1.2.3  FEAY PRk R (1) FHAE S B0 I , B 1) 5 S0 BOG 35 R A % B UV-240
B4R EE T A sh R R, %6 6% R A H 3L F-4010 B %X A s AT R, Q)
(W) 5> FE W W & 12 A Sephadex G-200 % i B E W &, AN 2.4%
74.5cm, B REFN 340ml; YRR HEERE, YN 0.01mol/L. Tris-HC, pH=7. 5,
M & 0.2mol/L NaCl; ¥t B 5 [8] () 9 28min. f B & A &% (PEP, 35kD). BF # & A (OA,
45kD). &4 I % A & B (BSA, 68 kD). 4 i ALPase (BLALP, 115 kD) X A M FEFERE H
(HGG; 165 kD) FrHEE R, B0 & Min R QB AR (), U RERNENE A
SFEZAEER, BELRXLR, ANTiRELEHS TE.

124 BERSIERENE (DREBRENWE, £ 50mmol/L # Na,CO, — NaHCO,
SRR (pH=9.5) #, M E R RHRFF (35, 40, 45, 50, 55, 60°C ) 31 B 1% 1 9 & W, DA BG 1R X
oL F) ) B BE (v,) %oF A8 B2 AR BE (T) FE B, TSR B R R AR F T BCEREE. ()
Bi& pH W&, 7£ 37CHEHE T, AFE pHWE PR &, 1 E R F pH xBTS S8 m, L
BEAR F2 R 9 %) 2R BE (v,) *3AH RLEY pH 1 B, AT SR o i B 76 R R 444 F 1 B63E pH.  (3)
KRERHEE K, BWE, 7 pH=9.0,37C T, AR YW [S], W E BRI 17 40 2 BE v, A
v & [SIHEE, SR A% 1% B /b pNPP KR8 K, BEE T OIS FRER(K )R- REE
HHEAE 1L pNPP KRB R R (k).

1) Lowry O H er al, 1951. Protein measurement with the Folin—Plenol reagent. J Biol Chem, 193: 265—269
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1.2.5 B X TE R i e FEEFEMEER PR ERFRERENEY (&8
BFW Mg, C ", He s A VLS 0 B, LB, 2 T BR) M R AE RIS AR AHE T (4) Y
4k, Heh Mgt W E5125:0,0.5,1.0,2.0,4.0,8.0, 1.0mmol/ L; Cu** ¥R E 454 0,
0.5,2.0,4.0,5.0mmol/ L; Hg’ * ¥ B 4+ 514 0,0.10,0.20,0.25,0.50,0.80, 1.20mmol/ L.
B, OB, S BEM R 35 B 10%, 20%, 30%, 40% 1 50%.
2 #R5VHE
21 BMIBERAEEESER

¥4 B8 2 K LB 31 T 28 DEAE-52 B F X E 404 dife, R B LA 1a,
1% RS B 25—29 Z 8], Sephadex G-200 % B3t 38 2 A b, v i & 3 0
16, HEHBEBES24—30ZH, 254 BHHL RATHBRA 2008 LLEANR
3 320U/ mg KIBEHI, %854 FPLC BT v —E AW, WE 2; IR IHBLREE R B
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E1 FHEALPase £DEAE-52(a) & Sephadex G200 (b) ZE4L i Bl i

Fg.l Purfication chromatographys of the ALPase from S serrata on DEAE—cellulose (DEAE-52)
ion exchange column (a) and on Sephadex G-200 gel filtration column (b)
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HHRA A, B KR 282nm; 7E 282nm K
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04 8 12 16 20 21 28 KMET, B KRR 343nm LA
t/min — MR R g, 2 F % ALPase 2854 T
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Fig.2 Chromatography of ALPase from 222 EEMEAL pNPP /K& B9 3 12 IR pis
S. serrata on FPLC pH=9. 5 %#F—F’ mﬂ%*ﬁ]ﬁgﬁMEﬁ E‘J%ﬂﬁﬂ,
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AR B2 R2 B 1 B (v, ) xiAH B2 9 HRLBE (T) PR -
B3| —/Bh BRIV ih £, SR1G %A AL pNPP KR K 150
BIEIR B K 527C540C 5 50C Z R BB B R 100}
Q)R 1.23, WHIRENBEHINEEHEAT 2 sof

%, E37CHERT, WEARFpH 8% g N of

50p

W, HRWEHER ML, RIBEEpH K 9.2. sof

£ pH=9.0,37C T, XA EYE K [S], WE ST Ty
B R R EE v, 5 [SIMXFR, Mo, X [S] V./ml
fE B A5 i B X h 2, LI BRI R B 3 WMALPase £Sephadex G-20085E
Michaelis—Menten 77 #2 3, A Lineweaver—Burk TR

fz-,ﬁ;E’ ﬂ‘fg}_—.Eéﬁ’ j{ﬁg KMﬂg 6.67 % 10 “mol/ Fe.3 Molecular weight of ALPase from S serrata
L, ijg 460min~ ', k2 ( )i ﬂéfﬁiéﬁ‘e} XTJ' Ji& %E@% F determined by chromatogre'tphy on  Sephadex
F1K/0) % 6.90 % 10° (mol/L) ~" + min~ ", 07200 gel flimton column
23 WNEMXERENDRMER

231 SRBETFMEBENNEmER Mg**, Cu’*, Hg * x1 B 1& /1 iy e 45 2% (& 4)
KM M EA B ENEISEMR, 4 Mg EE R 10mmol/ L B, B§TE 1R F 418%.
Cu’*, Hg’* % B 36 1A M HI4E A . Immol/L Cu** ] A E§I& 1125k 20%, & Cu®* KA
Smmol/L B, B 1% J1 3R 49 40%; He® * X B 16 J1 (9 M 1 58 % §.3%,0. 4mmol/L Hg®* B 7] fiff
B S 35k 75%, 1 1.2mmol/ L Hg** JL W] A EG 1 S22 T2 K.
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Fig.4 Effect of Mg’*, Cu’* and Hg’" on the activity of ALPase from S serrata

T Hg®* X BETE 1M 55 0 B3,k — 45 18 ok 1 1 6 4 48 AR IR Ok 33 B 980 R 51t
R AR He’* S TR W, Z5REFW, E He' R, BiRY 54
W WS e AE 04 (278nm) 28 7 T4 5% , T € S/ IR A 1B J0) 28 o 3 K, AT O, Hg " Y I A B 2 718
RRETHERNZL, B FROERER Trp, Tyr X Phe REMHFEHR KNI ERE
BoFRE,SLEECENFE. BEARKE H " A8 5, RRETAER (B 5%
B, Hg® * %t B i) 526 R 5 e I A (L B 3 2, (B BB IR BE B A WA B W T %, He? P W EEFE 0.2,
0.8 1 1. 2mmol/ L B, 4 5 £ B 89 9% 6 38 £ T B 55%, 25% M1 22%. Hg** ¥k B 7
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Fig.5 Effect of Hg’* on the fluoresce— Fig.6 Effect of methanol, ethanol and ethylene glycol
nce intensity of ALPase from S. serrata on the relative activity of ALPase from S serrata

—0O— BB, —0—7B;——-0——-7 8

0.2mmol/L B, BRI 5L IR B T FE & T 3 B & He'+ WREE S K, B8 09 96 %58 B & i Bl 7t 53X
ARERBET He " WA A RET Trp, Tyr FRREMN MRS, RENZRERB MM TS
&, 5| BT K,
232 AHLERXEETE R LS R DA B, OBE, & M A LA 3 29, B
RENIxHE B ALPase 1§ B, 4538 (B 6) R, X = FoA YL 7 3 B§ % 11 396 91 B &4
MEER. YPBE 2B Z BMKE (OB 50% B, X EFRIA XS 5 (4 ) s e A
TR, B THEE 13.4%, 7. 1%, 18.2%, FMHE R K/NRFEN. 28 > B> 2
TR, AT, B R S R R, RS TR KBS ESBN SRR
TEEMEM. BEKNMES, UER. SR KBEEFEERREH =ZEHE,
HEMI FREER MK AEE. Y5IAFIBENGE, BR T ZKEE, BIETBR
IR, RS THRERM RN R BB, NS, B SO RS
MR AT | EEETE 0 T M (FRE T, 1993).
3 #if

UELHEREZN, FRITRARELBRE T C®* A He?*, A KA HLE ] 0 B,
OB BENEEEEBERRMBAHTNMEER, XU H WiH &% 37
HEERS FTHREBEERLCEMIRAETARNBRENZ. PR 2B 2 28BY
W HEFE 50% B, 43 5T DA G B8 38 F7 4 86. 6%, 92.9% 1 81. 8%, Fim &l & B 6 K /NBLUF
ﬂg: Z»@> Eﬁ@> ZA:@“

2 £ X W
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STUDIES ON ISOLATION, PURIFICATION AND SOME PHYSICAL
AND CHEMICAL PROPERTIES OF ALKALINE PHOSPHATASE
FROM GREENCRAB (SCYLLA SERRATA)

CHEN Qing—=xi, ZHANG Zhe, ZHUANG Zong—lai, CHEN Xiang-ren
(Department of Biology, Xiamen University, Xiamen, 361005)

Abstract An alkaline phosphatase from green crab (Scylla serrata) was collected from Xiamen
sea water in February, 1995. It was prepared and purified by means of the following techniques:
n-butanol extraction, ammanium sulfate precipitation, ion exchange chromatography on DEAE
cellulose column (DEAE-52) and gel filtration chromatography on Sephadex G-200. The preparation
was shown to be homogeous on FPLC and polyacrylamide gel electrophoresis. The characteristic
peak of UV-absorption spectrum of the enzyme was found to be at 278 nm, the fluorescence
excitation spectrum at 282 nm, and the fluorescence emission spectrum at 343 nm. The molecular
weight of the enzyme is 78 kD. At pH=9.5, the optimum pH is 9.2, at 37C. At pH=9.0, 37C, the
Michaelis constant (K, ) is 6.67 X 10™*mol/L; K_,, 460min~'. Magnesium ion activates the enzyme
significantly. Copper ion, mercury ion,methanol, ethanol and ethylene glycol inhibit the enzyme
activity in varying degrees, which indicates that the conformation of the enzyme caused by the
effectors changes at different levels. The inhibition mechanism had been preliminarily studied.

Key words Scylla serrata Alkaline phosphatase Isolation Purification Physical and
chemical properties
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