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tion of Salicylate
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Abstract: Use of genetically engineered microorganisms (GEMs) for pollution abatement has been limited because of the risks
associated with their uncontrolled release in environment. In this study, a pollutant-dependent bacterial containment system was con-
structed in E. coli JM109. The system consisted of two plasmids containing a killing element and a regulatory element respectively.
The survival of strains can be regulated by the concentration of salicylate in environment. In the presence of salicylate, the expression
of the suicide gene gef was inhibited with the synthesis of Lacl protein, leading to the normal proliferation of the strain. While in the
absence of salicylate, the expression of the regulatory element was cancelled, and the expression of the suicide gene gef led to a high
rate of cell killing. This containment system can be used as a model during the construction of genetically engineered strains for bio-

remediation.
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21 < gef gef K12 ,
>? (S-GEMs)P! RNA , ,
(5] ’
“* 7 , NahR Psal,
“c 7z Lacl, gef ;
[4.5.6] 0 , Lacl , gef
1 MBE7E
1.1 #%
T4 DNA TaKaRa ;
-l dNTP . PCR pMD19-T
; PCR
nahR :
Psal PCR
Pseudomonas stutzeri Pl NahR  LysR Biometra
,  Pseudomonas sp. E. coli DH5a E. coli JM109 pUCI8
«/ pBR322 5
) , nahR
NahR Psal sal 100 pg/mL, 12.5
sal pg/mL
nahR 1
Pr, Pr Psal , DNA 1.2 SEIEAE
) 1.2.1 DNA
lacl Psal . lacl Psal , CaCl,
x1 314
Table 1 Primers
Primer Sequence(5'—3")
gefPf 5-AAAGAATTCAAGGAGAAGAGAGCAATGAAGCAGC-3'
gefPr 5-AAAAAGCTTTTACTCGGATTCGTAAGCCGTGAAAAC-3'
JD1 5-CAGGAAACAGCTATGAC-3'
JD2 5-GTAAAACGACGGCCAGT-3'
PRI 5-GTACGCTCGCTGGTCAGCGGA-3'
PR2 5'-ATGGAACTGCGTGACCTGGATTTA-3'
Psl 5'- AGAGTTTGATCCTGGCTCAG-3'
Ps2 5-ACGGCTACCTTGTTACGACTT-3'
Pnl 5-AAAAGTACTTCAATCCGAAAACAGCTCGAA-3'
Pn2 5'-CCGGAATTCGCAATACCTGTCATGACTTTATTA-3'
PI1 5-CCGGAATTCAGGGTGGTGAATGTGAAAC-3'
PI2 5-CCGGAATTCCTAATGAGTGAGCTAACTCACA-3'
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Molecular Cloning %

1.2.2 PCR nahR/Psal
nahR PR1 PR2,
5 , PCR
nahR PCR 95 4 min;
95 1 min, 55 305,72 30s, 30 ;72
7 min , 72
PCR
, nahR
pMD19-T ,
z2 , 16sRNA
PCR, PCR 95
50 s, 72

290 bp

Psl Ps2
95 1 min, 59 1 min30 s, 30 ;
72 7 min pMDI19-T
, BLAST , Z2
P. stutzeri P. stutzeri AN10
Pnl Pn2, Z2 , PCR
PCR 95 4 min; 95
56 30s,72 1min30s, 30 ;72
1.2.3 Psal lacl
nahR/Psal
Scal , s
Sca 1 pBR322
, PCR \
, pNR4
E. coli DH5a , PI1  PI2 , PCR
lacl PCR 95 4
min; 95 1 min, 56 30s,72 1 min30s, 30
;72 7 min EcoR I s
EcoR I pNR4 )
PCR( Pnl PI2) ,
, pRI6

4 min;

nahR/Psal
1 min,

7 min

EcoR 1
EcoR I

1.2.4 gef
E. coli DH5a , gefPf gefPr
PCR PCR 95 4 min; 95
55°C 1 min, 72 30s, 30 ;72
EcoR I  Hind III ,

Hind III pUCI18 ,

PCR ( JD1 ID2),
, pGl

1 min,
7 min
EcoR I

1.25

pRI6  pGl E. coli IM109,

(0.2 mmol/L )
I mL 50 mL LB (Ap',
Tet"), ODg0=0.3~0.4, : ,
LB (0, 0.02
mmol/L, 0.2 mmol/L) (Ap', Tet)LB
, , 10°  10°
( ),

2 EREW#®
21 EHIRGHME

NahR
Psal ,

, Pseudomonas putida G7
NAH7 P. putida NCIB9816 NAH
pWW60-1 P. stutzeri ANI10 (]

GenBank nahR
, 293 bp
5 R PCR
, 72
PCR , 290 bp
16S RNA
72 PCR, ( 1.5kb)
BLAST , P. stutzeri

ANI10(GenBank Accession No. AF039534)

98%, 72  P. stutzeri
P. stutzeri AN10  nahR/Psal ,
Pnl Pn2, 5 Scal EcoR 1
, pBR322
PCR (1 kb) Sca I
EcoR 1 1 kb,
Pnl Pn2 PCR
, pNR4
nahR/Psal
nahR/Psal P. stutzeri AN10  nahR/Psal
, Psal 2 , BLAST
99%
lacl Psal
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, E. coli DH5a , PCR
lacl (1.1 kb) PIl P12 5
EcoR I s pNR4 Psal
Pnl PI2 PCR R 2 kb
pRI6( 1) nahR/Psal lacl

BamH |

~6 kb

1 EBHRH pRI6
Fig. 1 Recombinant plasmid pRI16

gef K12 )
gef ,
Gef .
R Gef
lac pUCI18
s EcoR 1
Hind 111 PCR gef (
RBS, 170 bp) E. coli DH5a,
E. coli DH5a  Gef ,
PCR , JD1 D2,
, 250 bp
: pGI( 2)
E. coli IM109  Gef ,  pGl IM109,
, lac
gef ,pUCI18
lacl lac ,
Gef , Gef
E. coli JM109
Gef E. coli DH5a
Gef
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2
Fig. 2 Recombinant plasmid pG1
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pRI6  pGl E. coli JM109,
2 mmol/L (Ap" Tet)
, Psal
gef H
, pRI6
pGl E. coli JM109 0.5
mmol/L  IPTG Lacl gef ,
lacl R
E. coli IM109(pG1, pRI6) 2 mmol/L
R 0.5 mmol/L IPTG,
, 2h ODg, LB
oD , 10°
, 2 h oD ,
IPTG OD 0.968, IPTG OD
0.582, oD ,
, lacl
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Fig. 3 The number of survival cells under different con-
centrations of salicylate
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