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Heterologous Genes Expression on Escherichia coli
Chromosome lac Operon Using Red Recombination

Shanhu Li, Qingguo Shi, Cuifen Huang, and Jianguang Zhou
Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100850, China

Abstract: To achieve efficient and stable expression of heterologous exogenetic protein or antigen in E. coli chromosome, the
luciferase report gene was knocked in /lacZ site of chromosome /ac operon by using Red recombination system and
selection-counterselection kan/sacB technology. The quantitative analysis of exogenous gene expression indicated that the target
gene could be efficiently expressed at lacZ site of lac operon. The results confirmed the efficient screening and stable expression of
heterologous protein or antigen on chromosome by using the recombinant engineering technique. This study demonstrated that the
chromosome could be used as a vector for heterologous protein or antigen and the stable expression of exogenous gene on E. coli
chromosome had no side effect on the bacterial growth and propagation.
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4 lac IPTG
pUC-KS  pUC19 kan/sacB
, DY330 , pGL3-Basic
kan/sacB 581 puUC19  Promega ,
lac lacZ 1.2 EFEFIKF
(luc) LB , sacB : M63,
lacZ lac 15 g/L, 0.2% , 1 mg/L , 1% , pH
lacZ 7.0 (Amp) 50 pg/mL
(Kan) 25 pg/mL, Sigma
, E. coli DNA marker TaKaRa
PCR DNA
1 ﬁﬂ—% il % Promega )
11 EBRER 1.3 FIEBRIIMET. THEABHE
1 , GC
50%, 40 bp
®1 HEHFRMRRRERE ,
Table 1 Strains and plasmids used in this work
Strains Genotype ’
DY330 W3110 AlacU169 gal490 2cI857 A(cro-bioA) Alacl ' )
Lis12 W3110 lacZ <> luc Alacl
EISE”Ii.C)d ez ap* P-CR - The GeneAmp PCR System 9700
pUC-KS pUC19 kan® sacB+ (Applied Biosystems), SuperTaq
pGL3-Basic  Ap* luct kansacB-laczl 2
pUCI19-luc  pUCIY lacZ<>luc 3100 bp  kan/sacB
lacZ DNA
DY330 Court DL , lacZ-lucl 2 1653 bp  luc
Red (gam bet exo) A lacZ kan/sacB DNA
W3110 , lacZ-T1 2 lacZ
lac lacl Lis12 pUC-lucl 2 luc
Pstl  EcoR| DNA
lac lacZ , pUC19-luc
*2 SIMRFY
Table 2 Primers for this work
Primers Sequences (5' to 3)
kansacB-lacZ1 gtgaatttagtctggatagccataagtgtttgatccat CATCACATATACCTGCCGTTC
kansacB-lacZ2 gccacacaccaccaaagctaactgacaggagaatccagTCAGAAGAACTCGTCAAGAAG
lacZ-lucl ttgtgagcggataacaatttcacacaggaaacagctATGGAAGACGCCAAAAACATAAAG
lacZ-luc2 ttacgcgaaatacgggcagacatggcctgcccggttattaTTACACGGCGATCTTTCCGC
lacZ-T1 GAGTTAGCTCACTCATTAGG
lacZ-T2 CCGGTAATAATCCACAGCAG
pUC-lucl aactgcagaaccaatgcattggATGGAAGACGCCAAAAACATAAAG
pUC-luc2 cggaattccg TTACACGGCGATCTTTCCGC
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1.4 BEEERBRZTHABS &

LB , 30°C
, 1:50 20 mL LB,
. 30°C ODgp=0.4~0.6,
15 mL 150 mL ,42°C
15 min;
, 30 min; 4°C 5200 r/min
8 min, , 30 mL ,
6500 r/min 8 min,

30 mL , 8000 r/min 10 min,
, 1 mL 1.5 mL
Eppendorf 4°C, 12000 r/min 30 s,

, 50 uL 2 uL
DNA(100 ng/uL) 48 uL ,
0.1 mL , Bio-Rad
Gene Pulser , 1.8 kV, 25 uF, 200 ohms
1mL LB
30°C 2 h kan
LB , 30°C ,
, 7% M63
sacB
1.5 lacZ <> luc E#k(Lis12)RaEE
kansacB-lacZzl 2 3100 bp
kan/sacB DNA
DY330 Red :
lac lacZ ,
LB , 30°C , kan
lacZ-lucl 2
1653 bp luc DNA lacZ
kan/sacB, 7% M63
sacB
1.6 FELHRK pUCL9-luc BIHEE
pUC-lucl 2
Pyrobest  pGL3-Basic , PCR
DNA EcoR | Pst |
PCR , DNA
pUC19
17 RAEBEESH
1:50 LB
30°C 3h  ODgg 1.0; 2mL
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90 pL LB

(pH 7.8), 20 mmol/L EDTA;
300 pL lysis mix ,

20 pL 100 pL

10 pL 1 mol/L K,HPO,

10 min;
luciferase assay reagent

3 ’

2 HE

2.1 lacZ <> luc E#k(Lis12)RtazE

Excel

luc ,
Red kan/sacB
, 1653 bp  luc
DY330 lac lacZ
42°C Red
: PCR 40 bp
lacZ DNA
sacB/kan lacZ ,
LB kan/sacB
(kan®);
luc lacZ kan/sacB
, sacB ,
7% M63 kan/sacB
(sacB®), 20 PCR
13 luc ,
65% 9 luc lacZ
Lisl2(lacZ <>luc), A<>B
A B ( 1)

22 BAZMREERRIESH

Luc  Lisl2 puUC19
IPTG Luc pUC19-luc

, DY330

. Lisl12 luc

lacZ
pUC19-luc, luc ( 2A)
Lis12 120 h

. Lis12

luc
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Fig. 1 Strategies for construction of a lacZ <>luc bacterial strain(Lis12)

A: generation of a lacZ <>luc bacterial strain(Lis12); B: PCR analysis of the resultant colonies: lanes 3, 5, 6, 7, 9, 10, 11, 12, 13, 15,
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16, 17 and 20 are PCR products (2062 bp) from lacZ <>luc colonies; M: DL15000 DNA marker
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Fig. 2 Analysis of luciferase activity !
A: analysis of luciferase expression on Lis12 chromosome and (8.9]
pUC-luc plasmid; B: stability of luciferase expression on Lis12

chromosome Murphy Wanner
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