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pH

1
1.1
, (pNPP) E Merd ,
(pCMB)  Karl Roth ; Sephadex G-200, G-150  Pharmacia , DEAE—
(DE—52) Whatman ; Serva ;
AlPase. N Sigma s ,
1.2
[2, 3 . UV—240 )
F—4010 , Beckmam Du-8B
CD Jasco 500C
2
2.1
(ALPase ), , DEAE—
(DE-52) » Sephadex G-150 .
FPLC . 82 000;
278 mm, 340 mm. pNPP 47 Q
8.2, Kn  0.85 mmol/L Mg
TR Hgﬂ‘ . . 3, Hg2+
, 9.0 10 > mol/L. .
’ [4] . ’
2.2
(ACPase ),
Sephadex G-200 .
. 73 000, 2 , 662
280 nm , 374 om
pNPP 40 G pH 4.5,
0. 08 mmol/L. ( ) 0. 143 mmol/L ( ).
2.3 ACPase
APCase ) N pH-
K ( 0. 08 mmol/L, 0. 143 mmol/ L),
( 41.03 kJ "mol 'L, 457 kJrmol 'L~ 1),

H ’

[35-7

e’ . Hgsz .
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2.4 ACPase
(BrAc). N— (NBS). g
(pCMB), Wood Ward K o
N- 5 @3)- )s =
( 1), NBS BrAc
- (89
ACPase ) ’ e (BrAae) /(mmol « L71)
ACPase
) P R BN B T AR e
. BrAc C 1) BrAc ,
280 mm ( 2a), ( 2b).
(a) {b)
100 \ : 100 T BB/
\ cmzm)/ 1<0mmol L)
\ \ (mmol - L") 210
i A - 330
\ \ é g(.)7 ' 450
\ : 30 370,
\ 671
< S0} A5 200 p1g/ml. S R 21 pg/mL
o 30 00 350 400
A/nm A/nm
B2 BZEAEIFER SR AR (a) RIZIERSERE (b)
Wood Ward K . , K 24 mg/mL
0, 4.8 mg/ml. . K
s 280 nm s 0 1
(NBS )s s
(4
2.5 ACPase
37 C 10 min
, 100 %5, ¢ 3.
ACPase . NP ., Cu®'. He?"
Hg' ™ Cu® > 7Zn® > P >Mg > Cd* > Ni?', Hg? >
cu2*> I’ >NET P Mg > e, Mg cd®' ¢ 2.
He? v, . 10X 10 * mol/L
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k1 BRI ERER BROY U 4546
c__ / % c_ / %
(mmol° L D Cmmol°L D)
pCMB 0 100 100 50 82 100
0.1 67 72 100 77 100
0.2 46 54 125 70 100
0.3 35 46 135 60 10
0.4 32 40 150 0 0
BrAc 10 04 100 50 62 100
30 74 100 100 51 92
50 35 30 200 37 70
70 0 2 300 32 62
NBS 0.2 100 97 Wood Ward 0 100 100
0.4 93 75 K 0.6 33 33
0.6 60 10 (mg°mL™ " L2 13 24
0.8 25 5 1.8 13
2.4 0 10
4.8 0
1.6X10 *mol/L. .
(7
b
b M
%2 & HT 5 ACPase EFH 0% % 1Cd
2 Mg
e( ) 100 3 ph
— 4 Ni
(mmo*L”H 0.1 0.3 05 01 03 0.5 ® 80 s Zn
2+ = 6 Cu
Ni . 100 100 100 95 93 92 = 60 o
cd 95 90 88 104 108 108 7 0
2 Z BV
Mg 95 90 88 103 103 103 64 11/l
Ph " 92 8 72 98 98 96 20
" 88 76 93 8 83 0 . , .
2t 0 0.1 02 03 0.4 0.5
Cu 2 1 7 20 2 64 c(M)/{mmol - L")
He?" 58 4 4 20 8 5
B3 £BE T IEE TR
2.6 ACPase
N ) pNPP )
. N , 3
N 30% ’ ’
¢ 20% 0, 40% .
b
s s Lineweaver-Burk .
. . 1/ V 1/ S . Km
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) V Vaapp @ ( ) , 8 5%.
. 8.75%.
%3 A WIEF 3 ACPase & 77 49 % %h [
® % 0 5 0 15 20 30 0 5 10 15 20 30 40

100 60 35 21 10 0 100 74 15 5
100 64 54 30 12 0 100 96 14 8 8 8

100 84 70 50 38 0 100 90 78 70 60 32 0

2.7 .
. , . . CD . .
(0. 1 mol/L NaAc-HAe, pH 4.5, 37 O
, (
100%) . .
y 240 nm )
9 4.

%4 EER ACPase X HFHFEHE REFRETHK

/(10°s D
Einol“[il)) Fix Axo e

0 100
0.6 2.17 1.83 86
0.9 3.05 2.25 50
1.2 3.90 2.40 20
2.4 44. 05 13. 89 0

0 100
1.0 4.8 4.3 3.9 71.8
2.0 10. 8 9.2 8.3 40. 8
3.0 14.2 13.3 10.7 18.5
4.0 16.7 15.0 12.0 3.0
6.0 25.0 20.0 14.0 0

[ 10, 11]



140 ( ) 39

[ 1 . (. , 1992, 23(5): 555~ 560.

[2 , . (. ( ), 1996, 35(2); 257
~261.

[3 , . .o (. ( )
1997, 36( D 121~ 125.

[ 4 , . .o ALPase (7. ( ), 1996, 35
(4),587~ 591.

[5 , , . 1rJ. . 1997, 16(1); 80~
84.

[ 6 , , .o 1 J. , 1997, 16(2): 201.

[7 . . .o (. , 1998, 17(1); 96.

[§ YANG PZ.CHEN Q X, L1Y, et al. Kinetics of inactivation of Penaeus penicillatus acid phosphatase during inhibi-
tion by N-bromosuccinimidd J] . Biochem Mol Biol Int, 1998, 45(5); 953 ~ 962.
[9 CHEN Q X, CHEN S L, ZHOU H M. Kinetics of inhibition of Penaeus penicillatus acid phosphatase by bromoacetic
acid[ J] . Biochemistry and Molecular Biology Intemational 1998 46(2). 215~ 223.
[ 100 CHEN SL CHEN Q X, YANG P Z et al. Unfolding and inactiation of Penaeus penicillatus acid phosphatase dur-
ing denaturation by guaniding hydrochloride[ J] . Biochemistry and Molecular Biology Intemational 1997 42(3).
517~ 525.
[ 1] CHEN SL CHEN Q X; YANG P Z et al. Comparison of conformational changes and inactivation of Penaeus
penicillatus acid phosphatase during unfolding urea[ J] . Tsinghua Science and Technology, 1998, 3(3); 1053 ~
1058.

Studies of Phosphatase from Penaeus penicillatus
CHEN Su-li » CHEN Qing-xi» YANG Peizhen

Abstract: ALPase (DC. 3. 1.3. 1) and ACPase (EC.3. 1. 3.2) from Penaeus penicillatus were pre-
pared and purified The preparation was shown to be homogenous by FPLC and polyaciylamied gel
electrophoresis . ALPase characteristic peak of UV-absorption spectum of the enzyme is at 278 nm,
and that of the fluorescence excitaton spectrum at 282 nm and the fluorescence emission spectrum at
340 nm, ACPase characteristic peak of UV-absorption spectrum presents at 280 nm, the fluorescence
excitation spectrum at 284 nm and the fluorescence emission band at 347 nm. The molecular weight,
enzyme subunit, amino acid compositions, isoelectric points optimum pH, optimum temperature and
the Michaelis constant of the enzymes for the hydrolysis of p-nitrophenyl phosphate (pNPP) was mes-
sured respectively. The emzyme activity is maikedly inhibited by copper ion, mercury ion, metharol,
etharol and ethylene glywl. Denaturation and inactivaion kinetics of the enzyme from the healthy
shrimp and the sick are 41. 03 kJ *mol ' “L. " and 45. 78 kJ*mol '°L ', espectively at pH 4.5, 37
(. the Michaelis constant of each is 0.08 mmol/ L and 0. 143 mmol/ L, respectively.
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