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1 —5& %4 F 4 51 A PMSF. DTT. PCMB. NBS. TNBS. SUAN. BrAc & IBr 24k 24511
FEEEHEAHLHERERREN S HEERRE, HUESEBE T, GREH,
PMSF. NBS. TNBS. SUAN. DTT i 6 1% 48 2 % # %1 88 06 15 71, 16 7 ) B A 1516 416 70 &4 3 J5E 4R
*. BrAc.lAc.PCMB H&MHA R BEEMBIEM. 1EEH NN, Ser. Lys I Trp RER
HAXEEREERRENLTIEEAE, B9 g f Pt Eosms,

KE@in WM, WRERE, LEeh Aok,

KT AN RER, S AN EN SR AMAEAIERFTERR L.
Btk 2 HATR AR EAN AT ke — EARERAZHIYA
FEs LT HEE T, 3t F RIS (AKP) ML 810, 23T E. coli™. 415", 45 45"
XEAMEN AKP MBI, *F TS 53 5% R4 WA R AKP B9 2h BB B B 5%
RIRE. A SCHILAE R X H A Tl S EBE AKP 347 T 558, 891 7 1
REBLH,

1 HRG*®

1.1 WEERFA T ALK (4nodonta woodiana Heude) B B AR R X, HE#4 2—3 #2.
Sephadex G-100% Pharmacia 7 &, B¥ B 80 Merck 7= dh. & RL¥E B IR X &
£ B; 98 (PMSF) . N— R L 3% 31 Bt I ik (NBS). xF & K % F B (PCMB). — % 2 77 b B2
(DTT). =8 & X558 (TNBS) . 3R HIBR B (SUAN) . 1R Z 8 (BrAc) R L Z % (1Ac) 3 0 E
FEar AT S A AL IR

1.2 FiE HALNEIIER AKP W4 B RE AN E LG X", I EREETHE
2. BERE 54T, Sephadex G-1008E Bt IEF 4 B, S+ BB HIE N 150 B4 / mg BE M
B i 9
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BRALF B AE RS B AR BRI S 0.0lmol / LB %X —MIE M.
0.05mol / LBKBR R (pHI.5). 3% 4 - B &8 LU AR MR SR B /K # 5:10 14 LB B B,
53R MAAFI ¥ EE (0.1 3 1.0m mol / L) B B, HFMA 0.1mL 2 BUA & , 764 R
[ (40°C) . #8[F pH {H (pH9.5) &4 T K iz, W %€ R B () B F2 /9 15 f1 A4k

2 #R

2.1 JURMEEEMRTIX S /T 59 AKP & 189% 0

BOAE 8 K, B M A 10mL # & & 1 ¥, 3 4+ 5 m A PMSF. DTT. NBS. PCMB,
BrAc. IAc, SUAN K TNBS %, f# & W B4 1.0m mol / L(PMSF X 0.1m mol / L).
FTEEFMABR 0.1mL(15ug / mL),40C X Rz 8min, 2R G A 2.0mL 0.1mol / L NaOH
VAW 2L R R, W 5E & B R B TE 17, LAAS IR0 48 6 770 ) xof BREF RO 35 1 0 100, HHE BB W
FXE S (FE 1),

1 —BUAFSHRANMAKPE KM@
Tab.l The effects of some chemical modifier on AKP activity

i
fgﬂﬁ : PMSF DIT PCMB NBS BrAc 1Ac SUAN TNBS
Modifier
=873}
FHBE(m mol/L) 0.1 1.0 1.0 1.0 1.0 1.0 10 10
Terminal concentration
*ﬁiﬁ%jj . 76 69 89 8 93 96 44 38
Relative activity

B % 1 A] I, NBS. TNBS f1 SUAN 3t AKP {& /1 % M % K, PMSF. DITK 2, i
PCMB. BrAc 1 [Ac & M1R /.
2.2 PMSF & EEREABSN
A 0.1m mol/L PMSF B4fi AKP, W& H & Gy of I #8, 4R KW, AKP 5 f158
165 11 B[] B9 E S T T B, ZE 084 20min /5, I§ I TRE—2, 7Smin ER2KE@E 1), R
LAAE 3o 0 7 9 3 xR B, 1R B — R E 4R (B 2), R AKP R TE IS BN — KRR RY,

2100
2
£ Wb
« ~
. 80 g
2 « 3
E 60 &
< =4
~ ;; e
R 40 3
E 2 R 1+
g ¥
E 0 i 1 1 1
0 -
v 15 30 45 60 75 0 15 30 ':5_ )60
B8] Time (muin) g8} Time (min
B | PMSFf AKP AR W B2 EhNRESHENLE
Fig.1 The effect of PMSF on activity of Fig.2 The relationship between activity

alkaline phosphatase. logarithm and time.
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HEKRE K APMSFHAET AKP WAEEEHH, KM N 82 x 107, BN, 4
AMBRERFTALHEHIER AKP EHFMNEENIIREEA.
23 NBS M BEBRZRENBN

NBS \lfs R BMHEA R P A EREE, FMAE. EAIRARKEN NBSIEAT
AKP, & BLHE NBS ¥ B #9755, BE R R TE R R, ¥ X | m mol/L Y, AKP F AR TE R
A 8%( &l 3), T B & &M R R 278nm %k (F 4).

activity
- —
Z =1

@
(=}
T

-
(=]
T

KW Absorbance

HAtiE 1 Relative
[3*]
=
T

i L 1 1 1
0 0.2 0.4 0.6 0.8 1.0 250 270 290 310

NBS(mmol/L) ¥ Wave length (nm)

<

4 NBS B#/58 AKP Rikah 2k

63 NBS 3 AKP i 1 88 Fig.4 Absorption curve of alkaline phosphatase
Fig.3 The effect of NBS on activity of modification by NBS

alkaline phosphatase. A. Control; B.0.5 m mol/L NBS.

2.4 TNBS #1 SUAN i S B A5

RILAE R T2 & 115 TNBS A SUAN & 115 AKP, K3 — & ¥ {18508 /1 TR, TREHY
BESBHAOEEME X 1 m mol/L B TNBS & SUAN ZE 0.05mol/L 5% BR 28 vh i
(pH9.5) ', 8min P AT {E MG 15 1143 51 T B# 62% 1 S6% (BEWEE 20pg / ml) (B 5)., BEEB
5 30 o A 8 K RIPE R B TR SE G, RS KB TR, (B TRE M th 3818 .
2.5 DTT X AKP B§i&E f1 89 B m

5 100 1000
=
g 80 - g
<

£ 60 g
& 40
‘E & 401 \\'\*__*
® Or 20
Z

0 i L | 1 | 0 | | | | i I I

2
© 0.2 04 06 08 10 0 2.5 50 7.5 10.0 12.5 15.0

TNBS,.SUAN (mmol/L) DTT (mmol/L)

5 TNBS  SUAN %t AKP & & W
Fig.5 The effects of TNBS and SUAN on
activity of alkaline phosphatase.

A. TNBS; B. SUAN. alkaline phosphatase.

M6 DIT* AKP i&H 1 Em
Fig.6 The effect of DTT on activity of
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K B K [l ¥ BE B DTT 76 8801 5 44 (pHY.5, 0.05mol/L B BR 22 rh ¥k, & 0.005mol/L
Mg(Ac)2) T 5 BE[F BHRIR 20min (B 6), B E W WL, B DTT ¥ E R KEFHE H 2B TR, B
DIT % EEH 1S m mol/L B, BE G # W H] 71.5%, DTT W E H K, B HAH TR,

2.6 BrAc # 1Ac 3 AKP 81EH

EHEERBREFMF T RCBANRCBITSEARS FHPNEAERBERN, MA
LHH, AKP 5 0.1mol/L BrAc #1 TAc 7€ 88 M 4% 14 (pH5.0, 0.1mol/L BEERZEvhi) T ,40C
LRI 20min, BIE S BE A K, iR
(R 1), RYHEBIEES BrAc M 1Ac
MGG H AN AKP 98 17,

2.7 PMSF # DTT Xt AKP B H#) % 5h

hE
£ 0.05mol / L Bk BR 2% »h K +
/ | | ! ; (pHY.5, % 0.005 mol / L Mg(Ac).),5
L et # Jm A PMSF(0.Immol / L) # DTT
: (1.0 mmol / L), 3K & KWW E T 1) g
& 1, 5 e XUB HvE |k e R (F

(pzmol/mun) !

i
v

Bl 7 PMSF#H DTT 5t AKP 8iidsh b 4%

Fig.7 Inhibitory kinetics of PMSF and DTT on 7). &R KW, PMSF A DTT 3t AKP
alkaline phosphatase. BREZFHEMH, —EMHNEES
A. [1]=0; B.[PMSF]=0.ImM; C.[DTT]=1.0mM. 29,
3 itig

PMSF 2 xt 8 H i 5 F P BB BN L —BimA™Y, 158 B %A R x5 A L5 e
AKP BT, 75min AI{HEBEE 2K 1, M B K363 22 3t PMSF R 3N — % %, U BH Ser
RETRER T A LU AKP ITHEERA Z —. XMERS E.coli®™. g " 4" 8 —
By, R AKP Il 5, Ser FRATE R b BRTH . XWTRES T E N AKP EE I EE
HEH*E,

NBS &% H T ifiE A M B BRRENSERIAAY, B EBmey 6 0K AKP, B
NBS #E R m. AKP & /1 21 T F%, 3315 1 m mol/L, AKP & 1 F I 92%. ¥ & Bmm
i I EC % SN IR KO 1, Trp 19 HF AiE Wt % (278nm) JB 5%, LB AKP o Trp E 8% NBS &1k,
BeiE IR9ER S Trp M S H M X, L 9025 2T Trp th N2 2 AKP BRI THRERE B . X at 48
R E U AKP L2 MY AT,

Tait ™ Fi Z B BF. Meigher %" F B8 BB BT 151 E.coli 89 AKP, X I8 E MR L 5 15
Wi, 5142 AKP & ) TR, VB =B B (TNBS) 3% H1BR BT (SUAN) &40 Lys, #35]
& AKPIE I TR, (BEMAWE S | m mol/L B, B % 1 U4 31 # T 62% M 56%. i
Bl Lys JREH e NH 5 A L4 AKP &M%, (BT REUE D8 Lys IREAH HEX
.

ZHEFRMOIDAEERYEFEE, THEARS FHHZHERE, 5IEST
MR, HME RN, A30GTHE T AARFERER DTT ZEBHE &4 (pHI.5, BER b
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W) T SR fERMSER, BIREIERE DTT MR EESR BT T %, DTT 24 2.5m mol / L &, 20min A
B I% /1 T B 50%, 18 DTT ¥ E X 15.0m mol / LB, 8§ R @M 71.5%, UL RS & 1 (X
A—HS_HEBE5MOE AL XSRS REELERBEET OCHAEPEFERSF
A. Wshh¥BRE, REZSEMHAR, AP mERKRZEE, * 85K EN L
BHEMW,

PCMB R ¥ A TBHMEARS FHREMNSEN AN, FRAT M X HERKXE, &L
RERFEBHABEENEWAKGE ), RUHRETERAR T AN AKP LI
b,

BB MIMERBELEAET, B - 5EARPHERKER M, &R T H
MEY. ALBRFXFEHEMR Y AKPIE N JLFRAM 22 W (R 1), U9 His F ko] 68
AR AKP R LFEIHRER ., Tait & A EE-1-S-VHM (DHT) 184 E.coli AKP K& BF
O HBZBBMAE AKP Y His, RENVERE, SALRMERAERER, X
ERBERBHAGHARRA X, HAEMELRE, ZBHEHBENATHBRER
5, BULA His REHEA R AKP KT AEEA.
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FUNCTIONAL GROUPS OF ALKALINE PHOSPHATASE
FROM ANODONTA WOODIANA HEUDE

Zhang Hongyuan, Liu Kewu, Jiang Yun, Gong Youbin and Luo Shenggqing

(Department of Biology, Sichuan University, Chengdu 610064)
Abstract

The alkaline phosphatase from Anodonta woodiana Heude was selectively modified
by PMSF, DTT, PCMB, NBS, TNBS, SUAN, BrAc and IAc, and changes in the
activities of the enzyne have been detected. The reaction of AKP with PMSF, NBS,
TNBS, SUAN and DTT resulted in a strong inhibition of the enzyme activities which
decreased with the increase of modifier concentration. The bromoacetic acid, iodoacetic
acid and p—chloromercuri~benzoic acid were found without any inhibition effect Studies
of inactivation of AKP by chemical modification demostrated that Ser, Lys and Trp
residues are indirpensble functional groups of the AKP. Partial disulfide bond are also

for the function of this enzyme.

Key words Alkaline phosphatase, Essential groups, Chemical modification, Anodonta

woodiana Heude



