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Abstract

N-Acetyl-B-D-glucosaminidase (NAGase, EC3.2.1.52) plays an important role in
molting and nutrition assimilation of Penaeus vannamei, and uses in other
applications.

The NAGase was purified from viscera of Prawn (Penaeus vannamei) and
determined to be homogeneous by polyacrylamide gel electrophoresis (PAGE) and
SDS-PAGE. This purfied enzyme will be used in the following studies.

The effects of metal ions on the enzyme were studied. Li", Na" and K had no
influence on enzyme activity. Co*", Cd*", Ba*", Zn*", AI*", Pb*", Cu*', Fe’", Ag", Hg*"
showed various degrees of inhibitory effects on the enzyme. Some inhibition types
and inhibition constants had been determined. The results showed that the Ag” was an
uncompetitive inhibitor with Kis of 2.39 mmol/L, and the 7Zn’" was a noncompetitive
inhibitor with K; of 11.95 mmol/L. The kinetics of inhibition of the enzyme at
different concentration of Zn>" was also study.

The effect of Hg*" on the enzyme activity is irreversible. The inhibitor
concentration leading to 50% (/Cso) activity lost was estimated to be 0.16 mmol/L.
The microscopic rate constants for the reaction of Hg2+ with free enzyme and the
enzyme-substrate complex are determined. Comparison of the microscopic rate
constants shows that the presence of substrate has a certain protective effect against
inactivation by Hg2+. The fluorescence intensity of the enzyme gradually decreased
with increasing Hg2+ concentrations, and the ultraviolet spectrum decreased to almost
disappear.

The acetone inhibited the enzyme at the pH ranged form 4.8 to 5.0. When the
pH ranging form 5.2 to 8.0, the acetone activated the enzyme at low concentration and
inhibited the enzyme at high concentration. The fluorescence emission intensity of the
enzyme gradually decreased with increasing acetone concentrations. The fluorescence
excitation intensity of the enzyme also gradually decreased with increasing acetone
concentrations, and at the same time the fluorescence excitation peak (at 280 nm) of
the enzyme was red-shifted to 290 nm.

N,N-Dimethylformamide (DMF) and dimethylsulfoxide (DMSO) both can
obviously inactive the enzyme activity. The inactivation mechanisms of DMF and

DMSO were reversible .The inactivator concentrations leading to 50% (ICso) activity

10
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lost were estimated to be 1.35 mol/L and 1.20 mol/L, respectively. Both DMF and
DMSO belong to be mixed type inhibitor. The inactivations of the enzyme by DMF
and DMSO had been studied using the kinetic method of the substrate reaction during
inactivation of enzyme activity previously described by Tsou. The inactivition of the
enzyme was a slow, reversible reaction. The microscopic rate constants for the
reaction of these inactivators with free enzyme and the enzyme-substrate complex
were determined. Comparison of these rate constants indicates that the presence of
substrate offers marked protection of the enzyme against inactivation by these
inactivators. The fluorescence intensity of the enzyme gradually increased with
increasing DMSO concentrations without any fluorescence emission peak red-shifted.

The conformational changes of the enzyme in presence of urea at different
concentrations were studied by means of measuring the fluorescence emission spectra.
The fluorescence intensity of the enzyme gradually increased with increasing urea
concentrations. Inactivation and unfolding of the Penaeus vannamei NAGase during
denaturation in urea at different concentrations had been compared. The results
indicated that the active site of the enzyme is also situated in a limited region of the

enzyme molecule that is more fragile to denaturants than the enzyme as a whole.

Key words: Penaeus vannamei N-Acetyl-B-D-glucosaminidase; Enzyme Activity

regulation; Kinetics

11
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1.1 FEEBXJHR

L11 FEXBAXUREN

R EAXUR (Penaeus vannamei) , XFREBUF EUSERFT FLAXTIER, 4328
FERIETREI T RN AR H WKW H . XTERR WERE, T
PSRRI KL, LR RZ RV R R o Ao h S b, R ™ FRAE
PR AR, Ay d A REF 2R TR 7 B AR K — 47

HAME S rh DR S8 ERA L, kv ik 23 em, HIREGH, IE
WA KO, RO ARRY, BREEEAER, EmEKiniE, &ERE
(K1

P ORISR G, AR AT F R AR R R ELRAR, BPRb iR
JRIE B 20 %-25 %ol , BRI R L E R AR TR K 3l N U AE i,
AR IE N YE ] 0~45%0 RGN JEH 11~36 C. pH &N B 7.3~8.6. ¥4
BIMEAN 1.2 mg/Ls AR, F=im. BUSRESS, nf DUHMT s R, s
B RAE T0% LA Ly KA IS RS, PsiESe, BERIVEUME S, AN T
F, I RERIE 65 %Lk o BRItk 4b, B2 TR A vHiE X 57,
3T A Py o i X v KA

1 5 XS ERAMU

Fig. 1 Penaeus vannamei

1988 4, FIFEEAXUF (Penaeus vannamei) 1 [ERLE BEEECERF ST K A
RO S| IR, 1992 44 N BRI, 1994 4F N LH AL & A~ 3K
FFELI, 1998 AFRTT LA TRAE, 1999 4Pk 4 [ & Hh T4 i 50 5751 . #0%8 2005
T, R AN ERI IR AR A T AL, AU, ThESIVIVE . PR
R SRR AR TR BT, AL A AT B S L BRSEUR S Y A

12
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T2 IR K SR R BRI 28 B R AR (R 285 18 1K
1.1.2 N-ZEt-p-D-2 2 AEMEHEX X B IRHEX

HSEEN PN K S W e # DIA G, B SR FO AR A, RS A K
JEEWRIAZRA I, — B, BIRRRE TR ], R A%,
IR 5 7 Ja 21 R OBESE AT BT BERY AR B, R 2 e B BUR, A1
e, Froe BN, JFERT IH e (A B EE, hAbRIZ, AR
LU R E OB TR 2, i SR o, i Sk B A 1 2
SEAT e, ST, AEREREN U 3-5 B S b s A . W 2% TH SR
WA TC ), A EPEEEHE, NIEST RISV 1K, sl T, 1-3
SEMIANER, T EEBUNR I TR], OB el ORER I T RERE 2 1-2 RIKI
), BiFesARRE . SR — R sE s x A Ke— 502

N- £ Bt -B-D- 2 k16 240 4 I g 58 RS R K 2 AR B D e — w2 B
B MR 56 F i AL R A B AR 76 3 0, ShAM A IE ¥ N- 2 Bk-B-D- 2 i 2
R I 35 Bl F 5% O IR AL BRI IR . MR AR e B AT AL LT
R FUERBE, LT TS 5 RATE 20 % 580 %2 Ii]. Hirci) )L T ks T ot
BRI R ALAHSEER 52 U T BT B A PR o WIF 9 DR 4 e 5 Ak 7
WIBARAFAE N- L BE-B-D-2 LI, Hh R 5 N- L BE-B-D- 2 AL A1 4 Bl
A o A A 1 T e s I T, R SR IR I T, R LT
JRBFRIL T REZ B A8 . IHFe N JE R E R S A RS LT R R B 4y
IR AT LT TG ARG N- 2 5E-B-D- S S 4 i g e i el > 1o Ay
U T ) N- £ I8E-B-D- 2 Ak 11 2 W E i ) BEAE T MU, — LSS UR W R E I 7
I PLIE N- 29t -B-D- 2 ok 78] 260 A T A J3 D AR B W e 3 (1 70 v 2 W) A
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