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Abstract

AIM: To construct a recombinant vector containing gene
encoding heat shock protein A with a Mr of 13 000 from
human Helicobacter pylori (H pylori) and express it in E. coli
BL21, and to explore the antigenicity.

METHODS: The target gene was amplified from H pylori
chromosome by PCR, and then inserted into the prokaryotic
expression vector pET32a (+) digested by restrictive en-
donuclease enzymes of kpn 1, BamH | simultaneously.
The recombinant vector was transformed and expressed
in E.coli BL21.The antigenicity of recombinant fusion protein
was analysed by Western blot.

RESULTS: Enzyme digestion and sequencing analysis
showed that the target gene has been inserted into the
recombinant vector, but as compared with the gene reported
by GenBank, 1.6 % of gene mutation and 1.6 % of amino acid
residues change in H pylori occurred, respectively. SDS-PAGE
analysis showed that the recombinant vector could be
expressed in E.coli BL21, the relative molecular mass (M;)
of expressed product was 33" 103, while M, of protein
expressed by pET32a (+) was about 20" 103, and soluble
fusion expression product accounted for 18.96 % of total
bacterial protein. After purification with Ni*-NTA agarose
resin, the purity of recombinant fusion protein was about

95 %. Western blot result showed that recombinant fusion
protein could be recognized by anti-H pylori positive serum,
suggesting that the protein had good antigenicity.

CONCLUSION: The gene encoding H pylori heat shock protein
A has been cloned and expressed successfully. The results
lay the foundation for development of H pylori protein vaccine
and a quick diagnostic kit for detection of H pylori infection.
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, 50-80 %, TTTTGTGATCATGAC-3’. P1 kpnl
1-2 % ) , P2 BamH 1 50 mL
. H pylori . MALT , dNTP 1 mL, DNA( )2 m
-1, 18mmol/L P1 P2 1m, Taq
il DNA 1L, PCR ,
re] H pylori 94 C 7 min, 94 C 1 min, 52 C
N , 50s, 72 C 50 s, 1 72 C
, 7 min, 35 . PCR 10 g/L
H pylori , , . , 10 g/L _
, H pylori ; PCR pET32a(+), kpnl  BamH
; N I , PCR ;
, H pylori pET32a(+) 4 :1( ) ,
) 4°C ; [33] Topl0
H pylori : H pylori Topl0 50 L, LB
. , 2mL 300 r/min 3 h,
21 I , 10 000 r/min 2 min. , 100 mmol/L CaCl,
2010 , H pylori 150 mL , 0°C 2 h,
. : H pylori 10 nL , 0C 30 min., 42 C
A(HspA) . . . 2 min 2 min; 1mLLB ,
. A Mr 18 000, 37 C 30 min; 200 L , LB+
26 000 OMP [07-34 " HspA 100 mg/L , 317C
H pylori , 70-80 % , 2 mL LB+ 100 mg/L
, H pylori , , 37°C 250r/min 12 h. ,
) HspA, , DNA
,  HspA , PCR , ,
, E. coli , H pylori 1.21 pET32a(+)/HspA  E.coli
E.coli BL21,
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1 100mg/L) . 37T Agp=0.4-0.6 ,
1.1 H pylori ; Topl10. 1.0 mmol/L  IPTG, 4 h,
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; T, DNA (kpnl , 5 min, 150 g/L SDS-PAGE,
BamH I) Promega ; Tag DNA Takara ; )
dNTP IPTG  sigma .
; PE-2400 PCR PE : [33] 1.2.2 C
H pylori DNA,  H pylori 1.5 mL, 6 , Ni*-NTA
12 000 r/min 2 min; , TE 567 m. 500 mL LB ,
, 100g/LSDS30nm.  20g/L K3ni, (50 mmol/L NaH,PO, 300 mmol/L NaCl,
37°C 1h; 5 mol/L NaCl 100 ni pH7.0010mL , 35% x 600 v ,
100g/LSDS80 M., 65°C 10 min. / 40 min, 4 °C 10 000 r/min 15 min,
3, EP , 0.6 Ni"-NTA , (50 mmol/L
, 12 000 r/min 15s. . 300 mmol/LNaCl 20 mmol/L , pH7.8)
, 700 mL/L 1mL , 12 000 r/min 10 mL 2 (50 mmol/L
5 min, , 100 mL TE , . 300 mmol/L NaCl, 250 mmol/L , pH7.8) 10 mL
-20C , 3 . 3 10 m_,
1.2 A(HspA) , 2 % , 5 min,
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3B7bp ( 2),
2.1 A(HspA) H pylori
DNA PCR . PCR 10 g/L
1 2 3 4
( 1. , PCR
250-500bp . , PCR , Loko
, 357 bp. 3 kb
1 2 3 1kb
500 bp
250 bp 357 bp
10 kb
3kb
1kb
500 bp 2 PCR . 1: DNA marker; 2: PCR product with the
250 bp 357 bp template of pET32a(+)/HspA; 3: PCR product with the template of

Topl0/pET32a(+)/HspA; 4: Negative control.

2.3 HspA T7
1 HspA PCR 1% . 1: DNA
Marker; 2: Negative control; 3: PCR products of HspA gene. ( )s
DNA , DNA

2.2 . , HspA

Topl10 , PCR PCR , 6 bp , 2

, 25 n L, 35 . PCR , G—D, A—S,

10g/L , : HspA , 98 %.
Topl0 , 1 HspA

357a 1 ATGAAGTTTCAACCATTAGGAGAAAGGGTCTTAGTAGA 38

cx 477 ATGGACAGCCCAGATCTGGGTACCATGAAGTTTCAACCATTAGGAGAAAGGGTCTTAGTAGA 544

357a 39 AAGACTTGAAGAAGAGAACAAAACCAGTTCAGGCATCATCATCCCTGATAACGCTAAAGAAAAGCCTT 106
cx 545 AAGACTTGAAGAAGAGAACAAAACCAGTTCAGGCATCATCATCCCTGATAACGCTAAAGAAAAGCCTT 612

357a 107 TAATGGGCGTAGTCAAAGCGGTTAGCCATAAAATCAGTGAGGGTTGCAAATGCGTTAAAGAAGGCGAT 174
cx 613 TAATGGGCGTAGTCAAAGCGGTTAGCCATAAAATCAGTGAGGGTTGCAAATGCGTTAAAGAAGGCGAT 680

357a 175 GTGATCGCTTTTGGCAAATACAAAGGCGCAGAAATCGTTTTAGATGGCGTTGAATACATGGTGCTAGA 242
cx 681 GTGATCGCTTTTGGCAAATACAAAGGCGCAGAAATCGTTTTAGATGGCGTTGAATACATGGTGCTAGA 748

357a 243 ACTAGAAGACATTCTAGGTATTGTGGGCTCAGGCTCTTGCTGTCATACAGGTAATCATGATCATAAAC 310
cx 749 ACTAGAAGACATTCTAGGTATTGTGGGCTCAGGCTCTTGTTGTCATACAGATAGTCATGACCATAAAC 816

357a 311 ATGCTAAAGAGCATGAAGCTTGCTGTCATGATCACAAAAAACACTAA 357
cx 817 ATGCTAAAGAGCATGAATCTTGCTGTCATGATCACAAAAAACACGGATCCTCGAGCTCCGTCGA 884

357a GenBank HspA ,CX ,
2.4 E.coli pET32a(+)/ 18.96 %. 500 mL LB( 100 mg/L)
HspA E.coliBL21 , . , , N
LB ( Ni*-NTA , SDS-
100 mg/L) 37 C Aeo=0.4-0.6 , PAGE Imagemaster totallab v1.11
1.0mmol/L  IPTG 4h, 10000 r/min, , 95 %
5 min. , 150 g/L SDS-PAGE. 2.5 western blot HspA
, IPTG , Mr 33 000 BL21/pET32a(+), BL21/ pET32a(+)/HspA
( 3. Imagemaster totallab v1.11 1 mL, ,

5 min, 150 g/L SDS-PAGE ,
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1, 2, 6-8: Expression of recombinant vector in BL21 after induction
of 4h with IPTG; 3: Bacterial protein expressed in BL21 after induc—
tion of 4 h with IPTG; 4: Expression of pET32a(+)in BL21; 5: Stan-
dard protein marker(Mr 14.2; 20.1; 24; 29; 36; 45; 66X103).
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