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Abstract: The gldA gene coding glycerol dehydrogenase (GDH) was amplified by PCR with the genomic DNA of Klebsiella
pneumoniae as the template. The gldA were inserted in pMD-18T to construct the recombinant cloning vector pMD-g/dA. After the
DNA sequence was determined, the g/dA was subcloned into expression vector pET-32a (+) to construct the recombinant expression
vector pET-32g/ldA. Upon lactose induction, soluble GDH was over-produced by E. coli BL21 (DE3) harboring the expression
construct. Recombinant GDH purified by Ni-NTA affinity chromatography showed a single band about 54 kD on SDS-PAGE gel,
and the specified activity was about 188 u/mg, the purification fold is 3 times and the activity recovery is 67.5%.
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dehydrogenase, GDH, EC 1.1.1.6) (1,3-propanediol dehydrogenase, PDOR, EC 1.1.1.202)
(DHA) 1,3-PD NADH
) ATP 5 I
NADH B, 1,3-PD , GDH GDHt
(glycerol dehydratase, GDHt, EC PDOR > 1,3-PD
4.2.1.30) (3-HPA),
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dihydroxyacetone — dihydroxyacetone — glyceraldehyde-3-
phosphate phosphate
glycerol NAD* NADH,
) acetate formate
3-hydroxypropionaldehyde 1,3-propanediol ethanol  succinate
(3-HPA) @ (1,3-PD) lactate  Ha, CO;
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Fig.1 Pathway of glycerol anaerobic fermentation
(1) glycerol dehydrogenase; (2) glycerol dehydratase; (3) 1,3-propanediol dehydrogenase
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113
LB , 30 C, 200 r/min,
75 pg/mL, 2 mg/mL
1.1.4 ( )
GenBank Escherichia blattae
(AY737718) Citrobacter freundii(CFU09771)
GDH dha

> GDH

Primer I: 5 “CGTCGGATCCTACATGCGCACTT
ATTTGAG-3

Primer II: 5 “AATGCTCGAGCGAATTAACGC
GCCAGCCAC-3~

1.2 FH#*
1.2.1 PCR gldA
Primer I Primer II s
DNA , PCR gldA,
94°C 5 min, 94°C 1 min, 60°C 1.5 min,
72°C 1.5 min , 30 ,
72°C 15 min
1.2.2 pMD-gldA
gldA TA pMD-18T
pMD-gldA E. coli DH5a
123 pET-32gldA
pMD-gldA  BamH 1  Xho ] ,
gldA, pET-32a(+)
T4 DNA pET-32gldA,
E. coli DH5a ,
, E. coli BL21(DE3)
1.2.4
E. coli BL21 (pET-32gldA)
75 mg/L LB ,
30°C ODgqo 04
2 mg/mL, 30 C 5h
1.25 GDH
6500 r/min
4°C 15 min, , 0.05 mol/L. pH 7.4

o lg
5mL ( 2 mmol/L
, )
15 mL s
1 cm, 300 W, 2s, 2s,
4 min, 4 ‘C 12 000 r/min 15 min,

>

1.2.6 GDH

20 mmol/L
500 mmol/L

A (20 mmol/L s
, 20 mmol/L , pH 7.4) ,
20 mmol/L A ,
500 mmol/L B(20 mmol/L
, 500 mmol/L , 500 mmol/L ,pH 7.4)

1.2.7 SDS-PAGE
15% )
R-250
1.2.8 GDH
Ahrens K'Y 4 GDH
, INAD'
340 nm s
> GDH
30 mmol/L(NH,4),SO4 0.2 mol/L
2 mmol/LNAD 1 umol/LFe(NH4),(SO4), 0.1 mol/L
(pH 12.0) 1.5 mL, 45C
340 nm
( 6 s

NADH NADH

B >

, 1 min), (1) GDH

, 1 pmol

(u/mg)

(uw/mL)=(V1 XAA4 xK)/(exVs) (1)
» Ve 5 Vst ;
AA: ; K ;&
(¢=6.3 L/mmol /cm)
1.2.9
Bradford (2

Journals.im.ac.cn



498 ISSN1000-3061 CN11-1998/Q Chin J Biotech March 25, 2008 Vol.24 No.3
) % 24 GDH #y#ifL. SDS-PAGE 7 # & LLiEMIE
pET-32a(+) R
2.1 gldA EEFH PCR ¥ 18 20.4 kD,
PCR gldA 1133 bp PCR GDH 34 kD',
> , pET-32a(+)
B =
2.2 EREHIK pMD-gldA HHMEREE His6-tagged ,
gldA Hind 11 , ) N
pMD-gldA  Hind I1I Rrx-Tag™,
3800 bp
(2
bp 1, 1
67.5 %, 3,
4000 188 u/mg
bp

8000
6000
5000
B2 =Rk pMD-gldA HIEETIL E 4000
Fig. 2 Characterization of pMD-gldA digested by Hind III
M: DNA marker; 1: pMD-gldA digested by Hind 111
1500

2.3 FIEHIK pET-32gldA BIHERLE
pET-32¢gldA  Hind Il

6987 bp ; @ Sk stk H )
. 3 IBE K pET-32gldA BB E
- +
Hind Il Pst 1 ’ PET-32a(*) Fig. 3 Characterization of pET-32gldA digested by Hind III
Pst 1 , 2 DNA and Hind TI/Pst I

M: DNA marker; 1: pET-32gldA digested by Hind III; 2:

4808 bp 1584 bp
pET-32gldA digested by Hind IlI/Pst |

(3
®1 EAMAERGDH4ANK
Table 1 Purification of recombinant GDH
Purification step  Total protein/mg  Total activity/u Protein concentration  Specific activity Activity recovery/%  Purification fold
/(mg/mL) /(u/mg)
Cell extract 18.8 1160 0.78 61.8 100 1
Histrap™ HP 42 782 0.12 188 67.5 3.0
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3 ik
PCR
GDH
pMD-gldA ,
pET-32a(+)
BL21(DE3) ,
, 48.3 u/mL
( lg 5mL
), ,
3 67.5%,

gldA,
pMD-gldA
pET-32gldA,

188 u/mg

3700 w/L!"

2.42x10° w/L,
65 , Keiko pSE420D
E. coli HB101 Hansenula ofunaensis
GDH, DEAE-cellulose
Superdex200 s
GDH

Butyl-Toyopea

4.2%!® ,
Q

51 u/mg,

Sepharose Fast Flow  Blue Sepharose CL-6B

GDH 36 u/mg, 5.83%,

188 u/mg,
67.5%, 5
11.6 , pET-32a(+)
His6-tag,

>

1,3-
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