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Cu/Zn SOD cDNA

lacF
Cu/Zn SOD
1
1.1
Escherichia coli  JM109
pWV01 repA JM101
1 8
pUCI18 pMG36e
cDNA pET23bsod
LB 37C
0.5% MRS 30C
1% SA .
0.5% MRS 2%
100pg/mL
150pg/mL. S5pg/mL
1.2 PCR

7
EC101
repA pORI19
MG5267
’ pET23b pBluescriptM13~
0 Cu/Zn SOD
GMRS
LSA
LMRS
Lac

P1 5’-CAGGATCCGTTGAATATGCAAAAG3' P2 5'-AATCTA-GA-
CATCTCTTCTCTGTTCAC3" P3 5'-ATTCTAGAGGAGCAAAGTAATTA3" P4 5'-ACGAATTCAG-
GCATACGAATGGT3" PS5 5'-AAGTCGACATAAAACGGAGGATATTG3’ P6 5'-AAGGATCCAT-

CACGAATAGCACGA3" P7  5'-CTGGTACCTTTCTTTCATAAA-3’ P8 5'-GACAGCTG-
CATATGGACTACCTCC-3’ BamHI Xbal Xbal EcoRl Sall BamHI1 Kpnl
Ndel P1/P2 P3/P4 lacF
D E 0.5kb P5/P6 lacF SD
F 0.45kb  P7/P8 P, 0.5kb °
PCR MG5267 DNA 95°C 3min 30
95°C Imin 52°C Imin 72°C Imin 72°C Tmin
1.3
13
DNA * DNA 15
© DNA
1.3.1 pUCEmDE pUCIS8
pUCEmDE MG5267 lacF
erm D E BamHI Xbal Xbal
EcoRI pET23b  pBluescriptM13 pET23b

D pMI3 E DNA

hal FeoRIT

Ram HI Xhal Xha
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pET23b D pMI3~ E D E pORI19 1 BamHI  EcoRI
pORI19 1  DE Nhel — EcoRl  pMG36e erm
pET23b  Nhel  EcoRI pUC18  Xbal  EcoRI
pET23bEm  pUCEm pET23bEm  Nhel-Sall erm pORII9 1 DE
Sall-EcoRI D E pUCI8  Xbal  EcoRI
pUCEmDE
1.3.2 pMG36eF F PCR Sall ~ BamHI pBlue-
scriptM13”~ Hincll  Xbal pM13~ F F
pMG36e  Smal  Xbal pMG36eF
1.3.3 pUCAH pWZ104 P PCR T pUCmT  Sangon
pUCA pET23bsod Ndel  EcoRI Cu/Zn SOD  ¢DNA
pUCA P  Bglll-Ndel pUCI8  BamHI  EcoRI
pUCAD pUCAD  EcoRI-Hinell Pius  Cu/Zn SOD  cDNA pMG36eF
EcoRI-Hpal erm
WZ103 LSA 30°C 4~5d
pWZ104
1.4 SOD
Cu/Zn SOD LMRS 30°C
1:50 7.5%
SOD Cu/Zn SOD "
2
2.1 lacF WZ103
pUCEmDE lacF 0.5kb DNA
D E pUCEmDE MG5267 EmR
1101 pUCEm pUCEmDE
MG5267 D E 101
GMRS GMRS
Em® 36 Em’
WZ103 pUCEmDE
DNA P5 P6 PCR
lacF MG5267 lacF PCR
444hbp  DNA 1 1 1701 282bp lacF
PCR 444 162bp DNA 1 2 WZ103
lacF 162bp  DNA 1 3 Lac
2% Lac
MG5267
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MG5267 Lac® Imo1r  wWz103
Lac™ 2 1~3
lacF 282bp
WZ103

—
T—
—
—
—
—
| —
—

1 PCR 2 Lac

Fig.2 Examination of Lac phenotype of
Fig.1 PCR confirmation of recombinant strains 8 2 P

recombinant strains
M. 100bp DNA ladder 1.PCR product from MG5267 2.PCR
1.MG5267 2.1101 3. WZ103 4. WZ103 pMG36eF

5.WZ103 pWZ104 .

product from ITOl  3.PCR product from WZ103.

2.2 WZ103  lacF

pMG36e Py,
ORF32
lacF SD F
P, pMG36eF lacF SD
ORF32 lacF
18 pMG36eF Hincll
Kpnl Ndel
pMG36eF WZ103 2%
MG5267 2 4 WZ103 pMG36eF  lacF lacF
Lac” WZ103 lacF
282bp lacF
2.3 Cu/Zn SOD
pUCAD
Cu/Zn SOD  ¢DNA P Poa 5 -
Cu/Zn SOD  ¢DNA 3’ - ATG Ndel Cu/
Zn SOD pMG36eF erm
lacF Cu/Zn SOD
pWZ104 pWZ104 Hincll Kpnl Ndel
7.5% SOD LMRS

Cn/7n SOD
WZ103 pWZ104 © PR SHAEMM RIS RED htto://journals. im ac. on



pMG36eF  WZ103

MnSOD * 31 WZ103 pWZ103 MnSOD
Cu/Zn SOD 32 3 WZ103 pWZ104
2 5 pWZ104
WZ103
3
SOD SOD
Cu/Zn
SOD
Cu/Zn SOD
Cu/Zn SOD
3 Cu/Zn SOD
Cu/Zn SOD

Fig.3  Activity assay of Cu/Zn SOD
expressed in L. lactis Cu/Zn SOD
1.S0D from WZ103 pMG36eF
2 3.S0D from WZ103 pWZ104 .

o Cu/Zn SOD 50%
The arrows on the right side showed the ;
positions of Cu/Zn SOD a and L. lac-
tis MnSOD b .
Cu/Zn SOD’
SOD
erm
lacF
Cu/Zn SOD
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Food-grade Expression of Human Cu/Zn-superoxide
Dismutase Gene in Lactococcus lactis

Wei Wenzhong Xiang Hua Tan Huarong”
Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China

Abstract A food-grade gene expression system in L. lactis using the lacF gene as selection marker
was constructed and further used for food-grade expression of human Cu/Zn superoxide dismutase
Cu/Zn SOD . Firstly an integrative plasmid pUCEmDE containing homologous fragments with
0.5kb flank sequences of the lacF gene was constructed. The lacF gene was in-frame deleted by
double cross-over between the plasmid pUCEmDE and the chromosomal DNA in L. lactis MG5267
and resulted in a food-grade host WZ103 that was confirmed by PCR and Lac phenotype examina-
tion. After that a complementary plasmid pMG36eF in which the lacF gene was controlled by the
strong constitutive promoter Py, was electroporated into WZ103 and resulted in the restoration of
Lac” phenotype indicating that the lacF function in WZ103 could be complemented by the lacF
gene in pMG36¢eF. Finally a food-grade plasmid pWZ104 used for the expression of Cu/Zn SOD
was constructed in which the lacF gene was used as a selective marker instead of any antibiotic re-
sistance genes. Expressed Cu/Zn SOD in WZ103 pWZ104 was demonstrated and showed biological
activity through non-denatured PAGE and SOD activity gel-staining.
Key words Lactococcus lactis  Food-grade Cu/Zn SOD  Gene expression
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