30 1 ( )
2009 1

Journal of Huagiao University (Natural Science)

Vol.30 No.1
Jan. 2009

1000-5013(2009) 01-0062-05

1,3

, DEAE Sepharose Fast Flow

, 1,3 1,3
35.86 5.17 %, 57 pH 9.5.
30 pH=8.0 10.0 . 45 pH=9.5 , 1,3
NAD* , K 15.8,0.2mmol - L *.1,3 3
, Mn? ,
1,3 ; ; )
TQ 923; Q 554.03 A
1.3 , ( )
1.3 ,
1,3 1.3
(PDOR,EC 1.1.1.202) , 1,3 )
o PDOR ,
(PDB) . , ( )
(GDH) PDOR (21 , ,
PDOR GDH, PDOR
1
1.1
AKTA Purifier 100 X K16/ 20 ,DEAE Sepharose Fast Flow
Blue Sepharose CL-6B ( ) ;JY92-
( ) ;UV-2401(PC) S , TB-85
( ) ;3K30 ( Sgma  ).3 ( e,
1.2
( Klebsiella pneumoniae DSM 2026, ).
[2].
2008-04-15
(1957) , . Email :bsfang @hqu. edu. cn.
(973) (2007CB707804) : (863) (2006A A-
020103) ; (20676048) ; (E0510018)

362021)

Blue Sepharose CL-6B



1.3
GDH ,PDOR , [1] “ 1.5 mL GDH
30mmol - L' (NH4)2804,0.2 mol - L ! 2 mmol - L"* NAD,1dmol - L1
Fe(NHs)2(S04)2,0.1 mol - L°* (pH=12.0). 45 ,
, A =340 nm) (NADH ). PDOR 1,3
( pH=9.5), GDH ) : ,
1 mol 1 Kkat. (kat - g™ ).
1.4
Bradford (51
2
2.1
2.1.1 6 mL , 50 mmol - L™ * Tris HCI (pH =
8.4, 2mmol- L’ ) 1mL DEAE Sepharose Fast Flow . 10
0 1mol-L *KC , 1mL - mint, 1mL,
GDOH ,PDOR . GDH ,PDOR KCl 0.3 0.6mol - L* ,
: 1(a)
2.1.2 GDH ,PDOR , Blue Sepha
rose CL-6B (1.6cmx4cm). 10 0 2mmol - L *NAD" ,
2mL - min ', 4 mL , .PDOR,GDH NAD" 0.1,0.3
mmol - L"* 2 PDOR 4 GDH ,
, 1(b)
25011 L5 334 1 1 1.0
w(GDH) s D(280) {(GDH) A0
- 108 =
o 20 o 07 £
g 166.7 | T 1.0 E i A(PDOR) C(NAD’K)'_,,., 17 *Z
N = f, p ’ <
e u(PDOR) v £167 | Dsoyy 105 2
N 1 S loa 2
834 | 105§ 1oz 2
3 83 {02 ®
C(KC])'—‘,,,"‘"' ‘ 1ot
0 \ 0 0 L= w = 1
0 2 4 6 8 10 12 14 1 2 3 4 5 6 7 8§ 9 10
w5 T
(@ (b)
1
Fig. 1 Hution curve of enzymes separation with different motheds
s 1 . 1 , Mt y
1 PDOR CGCDH
Tab.1 Purification of PDOR and GDH from Klebsiella pneumoniae
mr/ mg ul kat p/g-L-* ejukat- gt n/ % n
108. 18 2.428 18.03 22.5 100. 00 1.00
PDOR 8. 66 0.929 1.24 111.2 39.65 4.95
(4 ) 0.16 0.126 0.04 804.0 5.17 35.86
(2 ) 0.18 0.023 0.05 124.0 0.94 5.52
108. 18 2.366 18.03 21.8 100. 00 1.00
8. 66 1.662 1.24 191.9 70.22 8.77
COH (4 ) 0.18 0.133 0.05 720.1 5.60 32.92
(2 ) 0.16 0.027 0.039 171.4 1.13 7.84
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15.8,0.2 mmol - L™ *, V max 7.76.,6.85 mmol - (L - min) "™ , Km
Clostridium butyricuma'® , Citrobacter f reundii'”’ , L actobacillus brevis®  PDOR
Km . NAD®  Km 0.076 0.370 mmol - L *.
2.2.4 3 (3 HPA) 1,2
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Tab.2 Substrate specificity of PDOR
o/ % o/ % o/ %
3 100 2 15
11 5 5
1,2 4 1,3 3 21
14 1.4 12 0
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,PDOR 35. 86
5.17% pH 57 9.5 30 pH=8.0 10.0
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Purification and Characterization of 1,3-Propanediol
Oxidoreductase from Klebsiella pneumoniae

CHEN Hongwen, NIEJinrfeng, FAN G Bai-shan
(Key Laboratory of Industrial Biotechnology of Fujian Province University , Huagiao University , Quanzhou 362021, China)

Abgract : 1 ,3-propanediol oxidoreductase from Klebsiella pneumoniae was purified by DEA E sepharose fast flow ion
exchange chromatography and Blue Sepharose CL-6B &finity chromatography under aerobic conditions. A 35.86-fold pur-
ification was obtained with the recovery of 5.17 % activity. The optimum temperature and p H of the enzyme activity were
57 and9.50of pH vaue. At30 andat rangeof pH 8.0 10.0, 1,3 propanediol oxidoreductase was stable. At 45
and pH 9.5 the Kmfor 1 ,3-propanediol and NAD* were 15.8 mmol - L "*and 0.2 mmol - L "', respectively. The enzyme
oxidized other alcohol s such as pentanol , propanol , ethylene glycol and 1 ,4-butanediol , besides physologica substrate 3-
hydroxypropiona dehyde. The enzyme was significantly activated by Mn?* . Reducing agents were able to enhence the ac-
tivity of 1 ,3-propanediol oxidoreductase.

Keywords: 1 ,3-propanediol oxidoreductase; Klebsiella pneumoniae; characterization; purification



