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1.1
E. coli DH5a( pET- 15k dhaT),
; E. coli BL21( DE3) pLysS.
1.2
: LB( Lactose Broth) , 75mge L', pH=7.537C
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1.3
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Thermo ).
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1.4
1.4.1 £ 4 PDOR #) &% E. coli DH5a( pET-15b dhaT) pET- 15
dhaT, E. coli BL21(DE3) pLysS. , 5mL LB ,
(37 C,250 r* min" ) . , 1% 2 mL 200 mL. LB
, 500 mL (30 ‘C,200 r* min™ ') 2 h. , ,
2g° L7, 25 ‘C,200 r* min ' 8 h.
1.4.2 ¥4 PDOR % 1L 6000 r* min" ', 4 C 10 min, 20 mlL
(20 mmol * L™ ,0.5mol* L™ "NaCl, 20 mmol* L' ,pH=7.4) 2 mmol*
L' (DTT) \ 400 W 4 min. 8 000 r * min ',
4 C 20 min.
PDOR His6 . AKTA purifier 10/ 100 HisTrap HP PDOR
) 5 , 5 (20 mmol * L™ ,
0.5mol* L™ 'NaCl,500 mmol* L™, pH=7.4) HiPrep 26/ 10 Desalting
(50 mmol * L™ ,0.15 mol* L™ ' NaCl, pH= 7.0)
1.5
1.5.1 PDOR B&&#& )% PDOR , [6]. 3HPA
,PDOR . , PDOR 1,3 3 HPA.
, 1 min 1 Hmol 1,3
3.95 o
1.5.2 && KA = B sb & AN ", SDS-
PAGE"".
2
2.1
E. coli DH5a pET-15bdhaT, E. coli BL21(DE3) pLysS.
PDOR . 25 C S | AN
3000
. ap 2500
1strap ,
1 1 , 20 mmol* L~ E TZZS
( ) 1000 HREY
; 0.5 mmol* L7 s 500 /
PDOR . 0
Histrap HP His6 PDOR P S0 w0 a0 0 7o
s 1 . 1 .m , U V/mL
€ k o ‘ 1 7 1 Histrap HP
50.0% . 2.42 . Fig.1 Elution graph of Histrap HP
3.23 mkat * g~ .
SDS PAGE , 2 .2 .M
1 .2 .3 2, 1
1 PDOR
Tab.1 Purification of recombinant PDOR
m/ mg u/Pkat € mkat* g~ k V%
37.20 50 1.3 1.00 100.0
7. 68 25 3.2 2.42 50.0
; 3 HisT rapHP
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2.2
2.2.1 BgRF RE pH i1 pH (7.0~12.0) 45 C ,
PDOR pH 3
. pH= 7.0~ 8.0 0.1 mol* L' ,pH=
9.0~ 1220 0.1 mol* L™ 3,
pH 10. 0.
2.2.2 BEERN RIERE pH= 9.5,0.1 mol* L'
(30~ 65 C) 5 4
.4 .PDOR : 55 2 PDOR
C .PDOR : 60 C . . Fig.2 SDS PAGE gel
2.2.3 4B % T xEEA SE A8 Yok 10 mmol* 1°! electropharesis resuls of
recombinant PDOR
) (ura)
R 2 ( 100%) , 0.1 mol ®
| P ,2mmol* L' NAD" 50 mmol* L' Tris HCI (pH=9.0).
333 4.17
2.67 133
_‘2, 2.00 _‘:]
f; f; 2.50
w133 w
1.67
0.67
0 . . . . . ) 0.83 . . . . .
6.5 7.5 8.5 9.5 10.5 11.5 12.5 20 30 40 50 60 70
pH pH
3 pH PDOR 4 PDOR
Fig.3 Effect of pH on the activity Fig.4 Effect of temperature on the activity
of recombinant PDOR of recombinant PDOR
2 ,Ca" Mg” , Cu™ ,  Fe’, Na',
NHi  Mn”
2 PDOR
Tab.2 Effects of cations on the activity of recombinant PDOR
Fe* M n?* Lit Ca?t Mg2 Na* NH; Cu*
wal Y% 100 112 128 100 24 72 112 120 0
2.2.4 B R AR FERAR XE 09 %ol 0.1 mol* L™' 1,2
, PDOR , 3 1,3
( 100%). 3 ,PDOR 1,3 5
1,4
3 PDOR
Tab.3 Effects of substrates on the activity of recombinant PDOR
Ural Y et/ Y0 Ural Y
1,3 100.0 0 3.7
0.9 0 0
1,2 1,3 0 5.6
1, 4 7.4 0




2 , PDOR 169

2.2.5 FH A5 BN pH 9.5, 45 C , , (v)
(0) Linew eaver Burk , 5 5 1,3
600 900
>
_ L)
5 400 . T 600
& g
5 )2 =
= 200 . . 300
0 . . . ) 0 .
—0.08 0 0.08 0.16 0.24 15
Ky .
(a) 1,3 (b) NAD*
5 PDOR K.
Fig.5 Lineweaver Bark plot for K,, of PDOR
NAD' Kn 15.5,0. 23 mmol* L™ .
3
, T7
(T7RNA ) AR ,
e T7 RNA , A BL21(DE3) pLysS
DE3 ,  pLysS , )
BL21( DE3) pLysS , , , T7
, pET-15b His6 , PDOR His6 ,
IPT G , , . ,
, PDOR
, PDOR , 1.3 mkat * g
K. pneumoniae DSM 2026(0. 02 mkat* g l) 59.3 , ,
PDOR \ :
, 1,3 NAD’ Kn 15.5,0.23
mmol* L™ "; pH 10.0,55 C; Fe*, Na*, NHi Mn™
,Ca" , Mg™  Cu™ : PDOR 1,3
PDOR K. pneumoniae DSM 2026 PDOR tel
, . PDOR,
; L3

[1] WITT U, MULLER R J, AUGUST A ], etal. Synthesis, properties and biodegradability of polyesters based on 1,
3 propanediol[ J]. Makromol Chem Phys, 1994, 195:793 802.

[2] NEMETH A, KUPCSULIK B, SEVELLA B. 1, 3 propanediol oxidoreductase production with Klebsiella p neu-
moniae DSM2026[ J]. World J Microbiol Biotechnol, 2003, 19: 659-663.

[3] . BIEBL.H, MENZEL K, ZENG A P, et al. Microbial production of 1, 3 propanediol[ J]. Appl Microbiol Biotechn-



170 ( ) 2009

ol,1999, 52: 289 297.
[4] BIEBL H, M ARTEN S. Fermentation of glycerol to 1, 3 propanediol: Use of cosubstrates[ J] . Appl M icrobiol Bio-
technol, 1995, 44: 15 19.
[5] SKRALY F A, LYTLE BL, CAMERON D C. Construction and characterization of a 1,3 propanediol operon appl
[J]. Environ Microbiol, 1998, 64: 98 105.
[ 6] . 1,3 [D]. : , 2005.
[71 WANG W, SUN J B, HARTLEP M, et al. Combined use of proteomic analysis and enzyme activity assays for
metabolic pathw ay analysis of glycerol fermentation by K lebsiella pneumoniae| J]. Biotechno Bioeng, 2003, 83:
525 536.
[8] BRADFORD M M. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the
principle of proteirr dye binding[ J] . Anal Biochem, 1976, 72: 248 254.
[9] , . [M]. : , 1998:165 178.
[10] MOFFATT B A, STUDIER F W. T7 lysozyme inhibits transcription by T7 RN A polymerase[ J]. Cell, 1987, 49:
22+227.
[11] STUDIER F W. Use of bacteriophage T7 lysozyme to improve an inducible T7 expression system[J]. J Mol Biol,
1991, 219(1): 3744
[12] INOUYE M, ARNHEIM N, STERNGLANZ R. Bacteriophage T 7 lysozyme is an N acetylmuramyt L- alanine
amidase[ J]. J Biol Chem, 1973, 248(20): 7247 7252.
[13] ZHANG X, STUDIERF W. Mechanism of inhibition of bacteriophage T7 RN A polymerase by T7 lysozymd J] . ]
Mol Biol, 1997, 269(1): 16 27.
[14] HUANG J, VILLEMAIN J, PADILLA R, et al. Mechanisms by which T7 lysozyme specifically regulates T7
RNA polymerase during different phases of transcription[J]. J Mol Biol, 1999, 293(3): 457 475.

Expression, Purification and Characterization of 1, 3- Propanediol
Oxidoreductase from Klebsiella pneumoniae

LUO Juxiang, WANG Xiao-xia,
FANG Barshan, XIA Qrrong

(Key Laboratory of Industrial Biotechnology of Fujian Province University, Huaqiao University, Quanzhou 362021, China)

Abstract: The dhaT gene was expressed with protein in E. coli BL21(DE3)pLysS and the His6 tagged 1, 3 propanediol
oxidoreductase ( PDOR) was purified. Optimal pH and temperature for purified enzyme were 10.0 and 55 C, respective
ly. The apparent K,, values of the enzyme for 1, 3 propanediol and NAD* were 13.5 and 0. 25 mmol® L-', respectively.
The enzyme could be inhibited by metal ions induding Ca®>*, M g** and Cu* , while increased by Fe?* , Na* , NH* and
Mn?* ; PDOR showed high specificity for the alcohol substrate.
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