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Fig. 1 Restriction enzyme analysis of recombinant plasmids

(a) Digestion with Kpn 1 and Pst I . M: 1 kb marker; 7: pBlue/

Cre : 2 : pZE11/ Cre .

The arrow indicates the Cre gene . (h)

Digestion with Pst 1 . M: 1 kb marker; I: pJG9/Cre.
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Fig. 2 Structure of suicide plasmid pJG9/ Cre
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Fig. 3 PCR identification of chromosome of S. typhi
M: PCR marker; 1: PCR |11'n(|u('l with primer T el 1, Telt2;

2: PCR produet with primer N32, N33,

2 % X M

I Sternberg N, Sauer B, Hoess R, et al. Bacteriophage P1 Cre gene
and ils regulatory region evidence for multiple promoters and for
regulation by DNA methylation. ] Mol Biol, 1986, 187 (2): 197
~ 212

2 Yoon Y G, Cho J H, Kim 5 C. Cre/loxP-mediated excision and
amplification of large segments of the Escherichia coli genome.
Genet Anal, 1998, 14 (3): 89~ 95

3 Brecht 5, Erdhart H, Soete M, et al. Genome engineering of
Toxoplasma gondii using the site specific recombinase Cre. Gene,
1999, 234 (2): 239~ 247

4 Kolb A F, Ansell R, McWhir J, ef al. Insertion of a foreign gene
into the B casein locus by Cre mediated site specific recombination.
Gene, 1999, 227 (2): 21~ 31

5 Hone D M, Harris A M. Chatfield S. et al. Construction of
zenetically defined double aro mutants of Salmonella typhi.
Vaccine, 1991, 9 (11): 810~ 816

6  Gonzalez C, Hone D, Noriega F R, et al. Salmonella typhi
vaccine strain CVD908 expression the circumsporozoite protein of
Plasmodium falciparum: strain construction and safety and
immunogenicity in humans. ] Infect Dis, 1994, 169 (4): 927~
931

7 Gomezr Duarte O G, Galen ], Chatfield S N, et al. Expression of
fralgnwul C of tetanus toxin fused to a ('ur})l:xy}'lermilliﬂ fl'algmﬂll
of diphtheria toxin in Salmonella typhi CVD908 vaccine strain.
Vaccine, 1995, 13 (16): 1596~ 1602

8 Lutz R, Bujard H. Independent and tight regulation of
transcriptional units in  Escherichia coli via the LacR/ O, the
TetR/ O and AraC/ 11-12 regulatory elements. Nucleic Acids Res,
1997, 25 (6): 1203~ 1210

9 Dower W J. Miller J F. Ragsdale C W. High efficiency



2001; 28 (3) S ESEYMEHE Prog. Biochem. Biophys. + 735 -

transformation of E. ecoli by high voltage electroporation. Nucleic for entrapment of insertion sequence elements in Gram-negative
Acids Res, 1988, 16 (13): 6127~ 6145 bacteria. ] Bacteriol, 1985, 164 (2): 918~ 921
10 Gay P, LeCoq D, Steinmetz M, et al. Positive selection procedure

Cre/ loxP Mediated Excision of Inserted Gene Fragment from
Salmonella typhi Genome

QIAN Feng, PAN WerQing , DU Jing Ling
( Department of Etiological Biology, Second Military Medical University, Shanghai 200433, China)

Abstract Site-specific DNA recombinant system Cre/loxP from bacteriophage P1 has been developed as a novel
tool for DNA manipulation, and used successfully both in vitre and in vivo. Here a protocol for effective
excision of neo gene located on chromosome of Salmonella have been developed. In order to establish a
tetracycline induced expression system in the attenuated Salmonella typhi CVD908 strain, a fused DNA
fragment consisting of genes of tetracycline repressor (tetR) as well as neo gene flaked by two loxP sequences in
same orientation has been integrated into a defined aAaro C locus of CVD908 strain via homologous
recombination. To excise the neo gene from the locus, the suicide plasmid pJG9/ Cre expressing Cre recombinase
under the control of tetracycline response promoter PL,y0-1 was constructed and electropolated into the CV D908
strain. The expression of the Cre recombinase induced by anhydrotetracycline successfully excised the neo gene.
Since the suicide plasmid contains SacB gene encoding an enzyme that is lethal to G- bacteria in the presence of
sucrose, growing of the bacteria in a medium containing 10% sucrose cured the pJG9/Cre plasmid. Both

antibiotic and PCR identification demonstrated the successful excision.
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