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Zymomonas mobilis Ptac-pde Ptac-adh B /
pHY300PLK ~ pBBRIMCS-5 pHY-PA pBBR-PA 2%
Lactobacillus plantanum CICIM B0080 pdc adhB
B0080 pHY-PA 6.7% 60h 0.4% VIV B008O 67
pdc adhB L. amylovorus BO112 L. acidophilus B0068 2
Piac-pde Ptac-adhB
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Abstract Recombinant plasmids pHY-PA  pBBR-PA were constructed in which genes pde and adhB were placed under the control of tac promoter
respectively and had successfully expressed in Escherichia coli. Then these recombinant plasmids were electroporated into Lactobacillus strains for
ethanol production. Preliminary ethanol fermentation using these Lactobacillus strains and their recombinants was carried out using 42°C  as
fermentation temperature. The results indicated that introducing pde and adhB  ethanologenic pathway was successfully constructed in L. plantanum
CICIM B0080. 0.4% V/V ethanol was detected at the end of fermentation with 6.7% glucose and that is 67-fold as the wild-type B0080. Two-
fold of ethanol production was detected in L. amylovorus B0112  pHY-PA and L. acidophilus BO068 pBBR-PA . Introducing both pde and
adhB  and meanwhile knock-outing the lactate dehydrogmase gene may better convert carbon flux to ethanologenic direction.
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E. coli
pHY-PA pBBR-PA

pEtac-PA 6

935 -

Lactobacillus plantanum ~ CICIM
L. amylovorus  B0112

L. acidophilus  B0068

Escherichia coli  JM109

B0080

CICIM-CU http //cicim-cu.

1
sytu. edu. cn
1.1 1
1
Strain or plasmid Characteristics and description Source or reference
Strains
Lactobacillus plantanum B0O8O Wild-type strain Isolated from pickle fermentation facility
L. amylovorus BO112 Wild-type strain capable of raw starch degrading 7
L. acidophilus B0OO68 Wild-type strain  low pH tolerance CICIM-CU
Escherichia coli J]M109 Cloning strain CICIM-CU
Plasmids
pEtac-PA Kanr harboring pdc and adhB that were placed under the control of 6
tac promoter respectively
pHY300PLK Amp’ Tet' E. coli-Bacillus sp. shuttle vector CICIM-CU
pHY- pde Amp' Tet" harboring Ptac-pdc This work
pHY-adh Amp™ Tet" harboring Ptac-adhB This work
pHY-PA Ampr Tetr harboring both Ptac-pde and Prac-adhB This work
pBBRIMCS-5 Gm"  board-host-range vector CICIM-CU
pBBR-PA Gm"  harboring both Ptac-pdc and Ptac-adhB This work
1.2 1.4 DNA
MRS 10g DNA
10g S¢g 20g 1g DNA
80 2¢g K,HPO, 5¢ 2¢g 0.2¢ 8
MgSO; 7 H,0 0.05g MnSO,; H,0 pH 6.2~6.5 1.5
42°C 24h ~ 48h 1.3% MRS 9
8
LB 10 g 1.6
5g 10g NaCl 37°C MRS
1.3% pH 6.5
6
1.3 1.7
CIAP T4 DNA 6.7% MRS
250mL 50mL 2¢g
CaCO, 42°C

200°C
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FID 260°C 130°C N, pHY-pde pHY-adh pHY-PA pBBR-PA
58.8kPa 2ml/min 400mL/min BamHI  Sall pEtac-PA
H, 47ml/min 70°C Piac-pde 2.3kb Piac-adh B 1.6kb
30min pHY300PLK BamHI pHY-
pde BamHI Sall
2 pHY300PLK pHY-adh Ptac-pdc
2.1 pHY-adh  BamHI pHY-PA
pEtac-PA ° 1 pBBR-PA
Sall
Ptac
BamH T pEtac-PA Bamb IW\LS{H 1
pdc
BamH 1 BamH 1 BamH | Sal 1
Ptac-adh Ptac-adh
BamH 1
BamH 1
Instrt Sal 1
pdc \ Ptac-adh
HY-pde
’ 6,9!5[) ‘ pHY-adh BamH 1
6.4 kb
ori-pAMal
ori-pAMal
1 pHY-pdc pHY-adh pHY-PA
2.2 PDC ADH 2.3
PDC ADH 10mL
2 pde  adhB MRS 42°C
L . plantanum  B0O080 1% VIV 50mL
L . acidophilus BO0O68 L. amylovorus BO112 6.7% MRS 2g CaCO,
PDC  ADH 42°C 6.7% 60h L. plantanum
PDC  ADH B0080 B0O080 pHY-pdc 0.006% VIV
2 pde adhB B0080 pHY-adh BO0SO pHY-PA

0.33% 0.4% VIV 2
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2 PDC  ADH

Specific activities U/mg

Enzymes L. plantanum L. acidophilus L. amylovorus

B008O B0080 pHY-pde  B0080 pHY-adh B0080 pHY-PA B0068 B0068 pBBR-PA BO112 B0112 pHY-PA

PDC 0.1582 0.2038 0.2730 0.3071 0.3842 0.7268 0.0514 0.3011
ADH 0.3230 0.3460 2.7302 3.3163 0.0988 0.4906 0 0.5018
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2 Lactobacillus plantanum

3
PDC 1.3~1.9
ADH B008O  pHY-pdc
0.006% VIV
B0080 pHY-adh BO0SO pHY-PA LDH 1.1.1.27
10 ADH “ ”
6.7% 60h 0.33% 0.4% VIV
2 B0O0O80 pHY-PA 42°C
B0080 pHY-adh L . plantanum B008O
pdc adhB
L. acidophilus B0068 L. amylovorus B0112 L . plantanum B008O
6.7% 60h 0.6x 1077 VIV
B0068 pBBR-PA B0O112 pHY-PA pdc /" adhB

1.2x107° 1.0x107° V/V
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L. plantanum B008O
pde adhB
L. amylovorus B0112 1981
Nakamura ’
L . acidophilus B0068
pH 4.5
pH
pdc
adh B
2 L . amylovorus
BO112 pHY-PA 4%
0.083% VIV
BO112 0.6x107° V/V
pdc
adh B
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