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Cloning and Over Expression of Gene yqghD Encoding
1,3-Propenediol Oxidor Eductase Isoenzyme in Escherichia coli
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Abstract: The structure gene yghD from E. coli encoding 1., 3-propanediol oxidoreductase
isoenzyme was amplified using PCR method. The temperature control expression vector pHsh
harboring yghD gene was transformed into E. coli JM109 to yield the recombinant expression
vector pHsh-yghD . The yghD was over-expressed in E. coli JM109. SDS-PAGE analysis showed
that the relative molecular weights of the expressed recombinant products were about 43 000,
which was corresponding to the prediction by gene sequence. Compared with E. coli JM109
(pHsh), the 1,3-propanediol oxidoreductase isoenzyme activity with recombinant E. coli reached
up to 100 U/mg protein when inducted at 42 C for 4 h, which was much higher than that with E.
coli JM109 0.5 U/mg protein.

Key words: 1, 3-propanediol oxidoreductase isoenzyme; cloning; expressing; gene; temperature

control expression vector

1,3- (1,3-Propanediol, 1,3-PD) PTT ]

:2005-03-09 5 :2005-11-12.
(1969-), s s 3%



78 25
1,3- Promega o
[2] 3 1,3- R .
) . N 1.4
, Degussa . Shell DNA , DNA s
. DNA , (6], NC-
N . BI ATCC yqhD
N ) PCR :
N N N :GGC CTC GAG CAG CAA AGG GAG
o , CAA GTA ATG AAC
1,3- ) :GGC CTC GAG TGG ACG AAA TGC
) B, CCG AAA ACG AAA GT
—3- 5 3- Xho 1 .
1,3- 1,3- DNA PCR :95 C 10
1,3 min, TaKaRa Tag DNA . 35
1,3- ) , PCR , PCR
dhaT dhaB , Xhol . 1. 16 kb
1,3- , s pHsh,
1,3- ) 1.5 1,3-
o1,3- 6.3 g/L'%, 1, 1.5.1 1.3
3- , JM109(pHsh) )
1,3- 3- 1, JM109 (pHsh-yghD) LB
3- , 1,3- ( 100 pg/mL), 30 C 24 h,
. [5] , 1,3- 500 puL 50 mL 100 pg/mL
»1.3- LB .30 C ,42
ygqhD C 4 h, . 3 mL 0.035
o yghD mol/L (pH 8.0) ,
pHsh JM109 , , i
yghD . 1.5.2 [7]
1,3- .
1 25 C NADP"' NADPH o
1.1 2 mlL, 0.6 mmol/L NADP, 30
JM109 . mmol/L (NH,),SO,,100 mmol/L 1,3- . K,
; . ; CO,-KHCO; (pH 9.0),
pHsh. 3 ,340 nm 3 min
1.2 1 (1) 1 pmol
LB ( 1 g/dL, 0.5 g/dL, 1 pmol .
1 g/dL) , 1.5 1.6 SDS-PAGE
g/dL , 5 g/dL 12 g/dL
100 pg/mlL, . R-250 L8]
1.3 pHsh IJM109(pHsh) .
Xhol, CIAP 1.7 JM109 (pHsh-yqhD)
TaKaRa ; T,DNA Taq DNA
; Gel Extraction Mini , 2" s
Kit,PCR Purification Mini Kit n=20 ,2°=1.05X10°,

o ’ b

1076 ’ b



4 1,3 yqhD 79
20 . : pL.SDSPAGE 2,
, 2 mL LB , 43 000 ,
30 C 24 h, 20 o , o
100 20
, LB
, 100 ,
. 43000 — Y
2
2.1 1,3- yqhD
pHsh-yghD
DNA s
PCR , . 1. Marker; 2. IM109 (pHsh);3~4.
DNA 1. 16 kb, pHsh, IM109 (pHsh-yghD)
JM109, 100 pg/mL 2 SDS-PAGE
LB , i Fig. 2 SDS-PAGE Analysis of Whole Cells
1, pHsh-yghD,  2-4 1,3
JM109 (pHsh-yghD),
LB ,42 C
; . [7]
, JM109 (pHsh) .
JM109 (pHsh-yqghD)
:EL‘E: 100 TU/mg. 0.5 1U/mg.
200
2kb 2.5
JM109 (pHsh-yghD)
1. ADNA/Pst 1 markers 2. pHsh-yghD Hind Il ;3. S JM109 (pHsh-yghD)
pHsh Xho 1 ; 4. pHsh-yghD Xho 1 ;5. yghD s s 100
PCR 5 6. DL-2000 marker IM109(pHsh-yghD) 91%,
1 pHsh-yghD 1 JM109 ( pHsh-yghD)

Fig. 1 The enzyme Identification of the Recombinant

Plasmid pHsh-yghD

2.2 1,3 yqhD
pHsh-yghD s
1164 yghD , NCBI
BALST , yghD
99 % .
2.3 SDS-PAGE

IM109 (pHsh-yghD) ,
100 pg/mL LB
30 C ,42 C 4 h,
) , 1 X SDS-PAGE
,100 C 5 min,

10

Tab. 1 The stability of E. coli JM109 ( pHsh-yghD) plasmid

pHsh- yghD Amp (+) pHsh- yghD Amp (—)

20 100 100
40 98 100
60 95 100
80 93 100
100 91 100
3
1,3-

1,3-
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