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W F HRTHFHACEBMEILAKS -AEMELRRREREARNAEREMET. M
KE#REpH R 8. 0, BBEE H 25C. B oHS. 5 F 25CHRIE 4 /Mot E 25 -30CF
pHE. 0 2 3 /AR EER. KRB DA Fe'” (1.5 mmol /L )] BB 15 57 1§ 1 5034, i by
A NH{ (300 mmol /LM (EBFIERRIE T 67% . Ag #Hl Hg® iR R I8 %X FE s 4 . ok AE B
& 5 mmol/L B, 04034 B4 99. 7% F1 100% . NaCN (50 mmol /L > #1 % 1 i (100 mmol/
LOMBEEGMB RSN H 78 85% ., ZBFRT - MEFYREHN Km ¥ 62. § mmol/L,

1 1

Vow  85. 8 umol * min™' = mg™',

KWiE 3-WEMREFRAKCEE, KRR

3-HEN K S8 (3-cyanopyridine hydratase) & -FpF K &8, e i fk 3-F At
BEK & 8 4 JE SR BERE (nicotinamide) !, R ST Mt e B — R A K, Al /2 M T 31 B i
R EEWER T, STIRIE T SORE (Rhodococcus equt) SHB-121 By 3-F E Mg
KEBATEBAAED b TR AL - B s 8 R e B, & S0 ifE £ A
RE o RAT TR - FEMre LN R BRI R R R WA T .

1 M F &%
11 BHEREFE
: LT B3R B (Rhodococcus equi) SHB-121 R H 3T # & 4F R 3cik[3],

1.2 MANSE

M AE 28 CIR TR F: 36 /i, .05 (5000 g, 30 min) , B 40 M, B 0. 06 mol/L. @8
BEREN L (pHT. ORI B0 55, BT R b, BIKIB 875 B B P (19KHz,
200W,2 minX 3), B ITARERELS 30-—[0% MBEMRAE SR, LEYBRIEY ik
T3 R 48 b i 3 AT B 2L, BIVIB S0 4 ol 1Y K
13 3-MEUREAESITHNTE

B HPLC e, BREMNEG T S0l KE 3-FEMEER 1 pmol Efil
J2 S i BT o M B A iR - NMIE TR (W)
1.4 EBHRMBE

¥ Bradford A 302 .
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1.5 KM S{ES
3-EE M e B R Yy o 2 E Aldrich {LZ 4 7] 45 . M201 B B R a8 S
FE Waters 45758 . EA N BIHEEE Labsonic, 2000, 335388 B. Braum 2 5] 5.

2 ZRA®H
2.1 B EzEYMRE pH F0E R B

FEAME pH #§ Na,HPO,-KH,PO, (0. 06 mol /L Y& ¥ ik Sp 347 5 W 3 W & A5 RE A BB IS
. £RRV.MENHBEPH X 8.0, BEMNMBEREN 25C,

2.2 pH HllEHMBEHDHER

MW ZEAE pH BB M (0. 06 mol /L) b 25°C {8 4 /NBt. ZWEAE pHS. 5 9%
HTRE,

BBAAREBE TS BRE 3 /Netf 6 it RFRME XN EMIE . 45
1)REH, 7 25—30C{RIR 3 /Nt RENE e R B 6 /N, XSG AL 50% . £ S0CHR
& 3 /MetaR 6 /B, T e EE R,

2.3 AHRAXMEEIER

2.3.1 ARHARTEWHBAE M 7F pHB. 0 # 0. 1 mol/L. Na,HPO,-Citrate, Na,HPO,-
KH,PO,.KH,PO,-NaOH, Tris-HCI, B L Z&-HCl o PRI ER G HITR N, N
HYME S . SRFEYH, % KH,PO,-NaOH S W (pH8. 0) P R | M H .

16
] S=100mmol/L

12

g: osmmol /L S=sommol/L

W% 1 Specific activity (u/mg)

MHE S Relative activity (%)
-
.

I
% Temperature (°C) 0.5 1.0 1.5 2.0
#® Enzvme(img)

A1 EEXEEC Y 2 EPRELSRENBNEE
Fig. 1 Effect of temperature on enzyme stability Fig. 2  Relationship between substrate and
Incubation time ;1. 3h; 2. 6h. optimutn enzyme amount in enzymatic

reaction

5. 3-cyanopyridine concentration

2232 S ERENER. LN EKBE N 0.017—0. 225 mol/L # KH,PO,-N2OH
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(pHS. 0) A9 B rP R PHEAT . R oR 8K IE S 0. 15 mol/L B, BEIE TR .

24 RYRESBEHREIXHR
RREREOXW. RYKESREBRZ A RITOREXR. T 3-HE

Mo ¥ B 25.50.100 mmol /L 2 ERERE S F14 0. 25.0.5 1 1.0 mg.
2.5 BHEEFHERN AR

WA T K. Na* .NH} (50— 300 mmol/L.) ,Mg?** (5—50 mmol /L) #1 Fe** (0.5—5
mmol /L) 1 A X B B W B B4 . ZEFFIR M E MBI P, K+ Na* 1 Mg®* X8 R B 76 B
B ;Fe’' (1.5 mmol/L) T {EREIE /137 50%, 0 NHY X 8 {2 S i B # W B a9 i
6, FE 8RB 2 300 mmol /L &, G N FRET 67% (B 3). NHY MRS EREA
BRI, AN AXERTLRETFHMEL NN BREH#TTHR. REEPHIIMA
Cu®" ,Ag" Hg** fl Zn>* S & T (K E YN 5 mmol /L) FEME KT KA HME M
5. MFE AR, Co? Agt M He $E S EE FXRELN ARG E-, bl

A § K 54%.,99. 7% 8 1009,

%1 SREFHMEEGER 15
Table 1 Effect of varicus metal ions on enzymatic reaction 10
SRET HIXHE A1 E 4l
Metal ion(5 mmol /L) Relative activity (%) 2
2 0 1 1 Il 1 i 1 1 1
None 100 z loe 200 300 400
] NH [immol /L
Cat* 91.7 . ' /o
k=] lGL
Cot* 90. 5 §
ot vy 14
Mn 86. 0 =
Intt 86.0 § 1z
Nit+ 78. 6 ”’i
" 0 I
Cdt 70.8 1 3 4 .
Cut 46.0 Fe? *tm mol/L)
Ag™ C.3
s . B 3 NH{ f Fe** WW{E K i Ew
g

Fig. 3  Effect of NH{ and Fe** on

enzymatic reaction

2.6 $0HIIR] B i 4 2K {EL 0 ) B2 )
m# 2 Frm . REL L BR AR BN L8R, FEF KA T RN
T 40 4 A, LB AY R T K4 NaCN (50 mmol /L) 0 I 49 2K fol 91 3% W i (100

mmol /L) X R§{E K M T e FHBE R . imI R 55 % 78 M1 85% .
M4 B YRR 2 N EDTA (0. 55 mmol /L) X 8§ 5 WY 1G4 H P iF e #ER (5—

31%).
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Table 2 Effect of inhibitors and substrare
analogues on enzymatic reaction
O %
Inhibitor and Inhibition Tm X I
Cane, (mmal /L) g 10
substrate analogue (%) 5 L
n 8
F 1 None 0 £
E g
mem 1.0 0 %
g 4r
lodoacetic acid 5.0 0 &)
N —> b
LBEER 1.0 3.3 P
Phenylmercuric acetate 3.0 19.0 ~40 —2 0O ZIO ;l) 610 80 100 12
NaCN 30.0 64.3 1/[81 imol/Ly!
50.0 78.0 4 3-FEMEA S Lineweaver-Burk B
* FRE 50.0 21.0 Fig. 4 Lineweaver-Burk plot of 3-cyanopyridine
Benzonitrile 100. 0 85.0 hydratase for 3-cyanopyridine

2.7 Km B Vo385
T 5 B9 R E 2% 15 T W , % Lineweaver-Burk 3:4ER] . K18 D4 5B SHB-121 3-%
Hup ok SEEER T 3 EMER Km 24 62.5 mmol/L, B KKK #E (V)R 85.8
pmol « min™" » mg 'EH T (EH 4).

g bR R R 3-g A Ak R SR A9 R L FE 0.5 mol/IL # KH,

PO,-Na(OH

Frh W (pHS. 0025 C &4 T 4T SFREBT - S HRAMBERO RSB AR RT. #
MR Fe' HH TR RAEYE . R ERE 0B R & 4 7] 9 B BUE TR 1L 3-E
AL I A 7 R B R B — T R
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REACTION CONDITIONS AND EFFECTORS
OF 3-CYANOPYRIDINE HYDRATASE

Wang Baojun Li Wenzhong
(Institute of Microbiology, Academia Sinica, Beijing 100080)

Abstract The optimum reaction conditions of aromatic nitrile hydratase catal)}zing_
hydration of 3-cyanopyridine to nicotinamide and effectors on the reaction have been
studied. The optimum pH of the enzymatic reaction was 8. 0,the optimum temperature
was 25C. The enzyme was stable at 25—30C and pH 8. 0 for 3 hours or at 25°C and pH
8.5 for 4 hours. Addition of Fe’" (1., 5 mmol/L) enhanced activity for 50% , whereas
addition of NH{ (300 mmol/L )decreased activity for 67%. Metal ions such as Ag* and
Hg’* (both 5 mmol/L)inhibited strongly enzyme activity,inhibition were 99. 7% and
100%; ,respectively. NaCN (50 mmol/L) and benzonitrile. (100 mmol/L )inhibited activity
for 78% and 85%,respectively. The Km of the enzyme for 73-cyanopyridine was 62, 5
mmol /L, V. was 85. 8 pmol. min~!. mg ™",

Key words  3-cyanopyridine , Aromatic nitrile hydratase, Nicotinamide

IR R AT HATBA S 4R4ESE  http://journals. im. ac.cn

O ERERA




