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Abstract:Genes lacZ, lacY and lacA in the lac opron of E. coli chromosome were respectively substituted with gene
luc by using plasmid pBR322-Red., selection-counterselection system kan/sacB and various strategies of Red homolo-
gous recombination including Red mediated linearized double-stranded DNA homologous recombination and Red media-
ted recombineering with overlapping single stranded DNA oligonucleotides. Then, a series of new strains, CWL2,
CWL4 and CWL6, were constructed and we found that they can express protein Luc efficiently. To further study the ex-
pression of exogenous genes at the site of lacZ., we have constructed a strain named CWD1 by knockin the cholera
toxin B subunit(ctxb) gene at the lacZ site, then we found that CWD1 can express protein CTB efficiently and CTB
was secreted out of the cell. So we assured that the sites of structure genes in the lac operon of Escherichia coli chro-
mosome were suitable for expressing foreign genes.
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Table 1 Primers with homologous regions used in this study

Numbers Nucleotide sequences of primers 5 —3"
cwtl gtggaattgtgagcggataacaatttcacacaggaaacagctTCAGAAGAACTCGTCAAGAAG
cwt2 ccttacgcgaaatacgggcagacatggcctgeccggttattaCATCACATATACCTGCCGTTC
cwt9 gccttatccgaccaacatatcataacggagtgatcgcaTCAGAAGAACTCGTCAAGAAG
cwt10 ggcctgataagcgcagcegtatcaggcaatttttataat CATCACATATACCTGCCGTTC
cwt13 ggccatgtctgcccgtatttcgcgtaaggaaatccatt CATCCATATACCTGCCGTTC
cwt14 tcggataaggcgctcgegecgceatccgacattgattgcTCAGAAGAACTCGTCAAGAAG
cwt30 cgccttatccgaccaacatatcataacggagtgatcgcaATGGAAGACGCCAAAAACATA
cwt31 taggcctgataagcgcagcegtatcaggcaatttttataatTTACACGGCGATCTTTCCG
cwt32 aggccatgtctgcccgtatttcgcgtaaggaaatccatt ATGGAAGACGCCAAAAACATA
cwt33 ggtcggataaggegetcgegecgeatccgacattgattgcTTACACGGCGATCTTTCCG
cwt37 ttgtgagcggataacaatttcacacaggaaacagctATGGAAGACGCCAAAAACATAAAG
cwt38 ttacgcgaaatacgggcagacatggcectgccecggttattaTTACACGGCGATCTTTCGGC
cwt43 acgcgaaatacgggcagacatggcctgeccggttattaTTAATTTGCCATACTAATTGCG
cwt44 aattgtgagcggataacaatttcacacaggaaacagctAGACCTCCTGATGAAATAAAG
: (1) 3 (2) LB ; (3)
pUC19-sacB-kan  PCR , 5 lacl kan/sacB( 2,B) DNA
+ kan/sacB +3’ , luc lacZ . lacY
300 ng DNA 50 uL lacA « 2,A), 7% M63
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Fig.1 Strategies of the selection-counter selection system of kan/sacB

1.2.7 1.2.8 GMI1-ELISA CTB
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o ;s pH7.4 PBS 3 , 1% BSA-PBS
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Fig.2 Strategies of Red homologous recombination
A: Recombination using double-stranded DNA;B: recombination using oligonuclectides;
C: recombination with overlapping single-stranded DNA oligonucleotides.

Note: Symbols F7#3 and ___ represent left region of homology;

Symbols EEE and _ represent right region of homology.
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Fig.6 Analysis of the activity of luciferase

Fig.4 Identification of the function of gene sacB in
plasmids pKO3, pUC19 — sacB and pUC19-sacB-kan
1:Wild type DH5«;2 : pKO3;3: pUC19-sacB;4 : pUC19-sacB-kan.
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Table 2 Genotypes of strains and primers with homologous regions

Primers
Strains Genotype Parent strain 1 2
CWLI1 W3110Alacl [ lacA<<">kan/sacB] CW4 cwt11 cwt12
CwL2 W3110Alacl [ lacA<<>>luc ] CWL1 cwt30 cwt31
CWL3 W3110Alacl [ lacY<<>>kan/sacB] Cw4 cwt15 cwt16
CWL4 W3110Alacl [ lacY << luc] CWL3 cwt32 cwt33
CWL5 W3110Alacl [ lacZ<<>>kan/sacB] cw4 cwtl cwt2
CWL6 W3110Alacl [ lacZ<<>>luc] CWL5 cwt37 cwt38
CWD1 W3110 lacZ<<>ctxb | CWL5 cwt43 cwt44
CWBI1 W3110 lacZ<<>>kan/sacB W3110 cwtl cwt2
CcwB2 W3110 lacZ<>> ctxb CWBI1 cwt43 cwt44

2.4 cixb lacZ pMM-CTB , PCR 1 064 bp
DNA s ctxb

, B DNA Cw4 lacZ
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Fig.7 The expression of CWD1 tested by ELISA
1:Cell extract of W3110(pMM-CTB) ; 2 : Supernatant of
W3110(pMM-CTB) ;3 Cell extract of W3110;

4 . Supernatant of W3110;5: Cell extract of
CWD1;6: Supernatant of CWD1;7,8:Blank control.
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71608 2004 o 2004 20
2004
1 1.414 3614 0.97 0.78
2 1.373 2008 0.95 0.93
3 1.342 3468 1.00 0.67
4 1.295 656 0.94 0.89
5 1.076 1373 0.93 0.90
6 1.061 945 0.80 0.71
7 0.900 1019 0.86 0.78
8 Cell Research 0.791 163 0.67 0.87
9 0.734 225 0.08 0.03
10 0.716 1220 0.92 0.95
1 0.705 2944 0.91 0.92
12 0.692 805 0.74 0.93
13 C 0.658 359 0.92 0.92
14 0.638 667 0.87 0.79
15 0.631 800 0.80 0.85
16 0.630 741 0.82 0.91
17 0.629 715 0.83 0.86
18 0.601 605 0.76 0.92
19 0.574 509 0.89 0.74
20 0.559 1051 0.94 0.89




