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Construction of gene over-expression systems in Helicobacter pylori and its application

WU Hao,SHAN Jiang-fan,JI Xiao-fei, TTAN Yue, WU Qian-wen, CHEN Si, LI Bo-qing, FENG Jian-
kai,ZHAO Hui-lin (Binzhou Medical University ,Yantai , Shandong 264003 ,China) * ™

Objective Construction of gene over-expression systems in Helicobacter pylori to realize the expression of
its autogenes and exogenous genes. Methods Two strategies,genome homologous recombination and shuttle plasmid,
were used to construct gene over-expression systems in H. pylori.and the green fluorescent protein gene was used as the
reporter gene. For the homologous recombination method, plasmid pSJHK4 (derivatived from pSJHK) was used as the
skeleton for construction of gfp knock-in plasmid. A strong promoter (P- flaA) in H. pylori was used to start the
gene’s over-expression. The location of gene hp0547 was chosen as the insertion site of the gene to be expressed. Gene
gfp was constructed into the plasmid pSJHK4 between two homologous arms,resulting in plasmid pSJHK4-gfp. Then it
was transformed into H. pylori by nature transformation, and gene gfp would inset into the genome of H. pylori
through homologous recombination. GFP expression in the transformants was observed through fluorescence microscopy.
For shuttle plasmid method,an expression cassette containing P-flaA and gfp gene was ligated into H. pylori-E. coli
shuttle vector pPCHFHP to construct the expression plasmid pCHFHP-gfp. The transformation and observation method
were the same as above. CagA gene fragment fused with His-tag was manipulated to replace gfp gene to form plasmid
pCHFHP-CagA. This plasmid was transformed into a CagA-deleted H. pylori strain we constructed previously.
Recombinant CagA expressed in the transformants was detected by western blot and further purified by affinity
chromatography. Results After transformation of the knock-in plasmid pSJHK4-gfp. fluorescence-labeled H. pylori
strain was observed,suggesting the successful expression of GFP in H. pylori. Shuttle plasmid pPCHFHP-gfp containing
g fp gene-expression cassette was successfully constructed based on a H. pylori-E. coli shuttle vector. The

fluorescence-labeled bacteria were also obtained after the plasmid transformation. Then, cagA gene-expression shuttle
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plasmid pPCHFHP-CagA was further constructed,and transformed into CagA-deleted H. pylori. Western blot detected

the expression product of CagA,and some amount of recombinant protein was also obtained by affinity chromatography.

Conclusion Gene over-expression systems in H. pylori can be realized by both homologous recombination knock-in

and shuttle plasmids. This method can provide an effective gene manipulation tool for investigation of gene function and

the discovery of novel pathogenic factors in H. pylori.

QEAGD B Helicobacter pylori ;over-expression; homologous recombination;shuttle plasmid; CagA
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Table 1 Stains, plasmids and primers used in this study

/N E T " Z3/
. . ik
Strain or plasmid " Reference
. Description
or primer or source
Strains
H. pylori G27 H. pylori wild strain containing CagA This study
H. pylori G2T-gfpkm  H. pylori G27,gfp knock-in (Kmr) This study
H. pylori G27-glpem  H. pylori G27,gfp knock-in (Cmr) This study
H. pylori G27-CagAem  H. pylori G27,CagA knock-in (Cmr) This study
E. coli-DH5a Strain used for gene cloning Clontech
Plasmids
DSTHK Gene-targeting  template  plasmid, Apr 1]
(Kmr)
pSJHK4-gfp A gfp recombinant vector, Apr (Kmr) This study
pCHFHP Gene-targeting template plasmid, Apr (Cmr) [5]
pCHFHP-glp A gfp recombinant vector, Apr (Cmr) This study
pCHFHP-CagA A CagA recombinant vector, Apr (Cmr) This study
primers sequence
05471 GACCAGGGATCC
’ AGTCTCAGTGACGCCTGTTGCA
0547-2 GGCCACCTGCAG
ATTATTGATAAATTGCTGCGGGT
0547-3 GCTTGGCTCGAG
R AAAATGCAGAGCATGGAATCA
CTCAAGGTCTAGA
0547-4 T A T AT A A (S AT
GGGCTATTTTATGGAACAT
- CGAATGCTGCAG
ep TTAAAGGCTCCTTTTGGA
) AGGTGTGGTACC
g TTATTTGTATAGTTCATCCA
3 CGAATGGGTACC
g TTAAAGGCTCCTTTTGGA
il AGGTGTGCATGC
& TTATTTGTATAGTTCATCCA
Cagh ] GACTCGGGTACC
! AGCTGTCTTTGAAAATCTGTC
Cagh-2 CTAGTGGCATGCTTACACCACCACCA
! CCACCACAGATTTTTGGAAACCACCT
G27-YZ-1 GTCATTTGCTGACCCATACGA
G27-YZ-2 GGCGTGATTGAGCCAAGCATT
GGTACAGGAGCTCCCTTCAAGAGCG-
Km-R

ATACCCCTCGAGTTGACGCGTCGAA

TTGGCGGGATCCACAAGGGCTGCAGCA
Km-F AGCGCCATATG
AAAGCAGGTACCTTGCAGTGGGCTTACA

Km-2 TGCCTCGTCTTGGAGTTCATTC
Km-3 GTTGGCTACCCGTGATATTGCT
pCHFHP-YZ-1 AAGCTAGTGGGTTGGGAGTT

pCHFHP-YZ-2 GCGTTATTGTGGTAGGTGGT

EAp ANFER K, FIRER O AR, SRR ICH TH S M S5 7 TR
TR R TS AN SRR R A PRk,
Notes: Ap, ampicillin; Km, kanamycin; Cm, chloramphenicol. Phenotypes in parentheses are

expressed in H. pylori ,phenotypes not in parentheses are expressed in E. coli.

G27-YZ-2) 47 PCR B iE. 514 G27-YZ-1 Fil km-2
By Y48 A B A& A U arm-1 A1 4> aphA 3 K
A IR BE 2.5 kbps 514 km-3 Fl G27-YZ-2 i3 ip
P3G K/ 1.5 kbp. @11 2B Fros , F A4k 5 2 i
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Fig. 1 Maps of pSJHK and its derived plasmids pSJHK4
and pSJHK4-gfp
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locus by homologous recombination; B Diagnostic PCR for
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Amplicon from transformant using primers
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Green fluorescence from gfp

Fig.2 Over-expression of gfp gene in H. pylori by knocking
it into the genome
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