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Abstract

AIM: To construct recombinant expression vector expressing
HspA-UreB fusion protein of Helicobacter pylori (H pylori), and
to determine its immunoreactivity, in order to develop gene
recombinant vaccine against H pylori infection.

METHODS: The hspA and ureB genes were amplified by
PCR from H pylori MEL-HP27 isolated in Zhengzhou and
cloned directionally into vector pNEB193. These two genes
were restricted by using two corresponding restriction
enzyme separately and cloned together into the fusion ex-
pression vector pET-30 (a), and the recombinant plasmid
was then used to transform E.coliBL21 (DE3). The positive
clones were identified by PCR and restriction enzyme
digestion. The recombinant fusion protein HspA-UreB was
induced to express from £.coliby IPTG and was analyzed
by SDS-PAGE. The fusion protein was purified by use of
Ni2*+ affinity chromatography and then used to immunize
mice. The immunogenecity and immunoreactivity of the
fusion protein were analyzed by Western blot.

RESULTS: The AspA-ureB fusion gene was amplified from
the recombinant fusion expression plasmid pET-HU27 (pET-
HspA-UreB) by PCR, and also the hspA-ureB fusion gene
fragment was produced from these plasmids after restriction

enzyme digestion. SDS-PAGE and optical density scanning
indicated that the fusion protein was expressed in the re-
combinant vaccine strain BL21 (pET-HU27) as a protein
with 82.1 KDa of molecular weight that accounted for 21%
of the total bacterial protein. The purity of fusion protein
was 91%. Western blot analysis of the purified fusion pro-
tein confirmed that it could specifically be recognized by
mouse serum.

CONCLUSION: A recombinant vaccine candidate strain
expression fusion protein HspA-UreB of H pyloriis constructed
and identified successfully, and purified fusion protein has
strong immunoreactivity.
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Sedgenty, MELIZEARERIES, L, OFd—Fhies
AR BTG H pylori G B 2B, BT,
FARC LB U BA 2 RAPERY H pyloriit)i, 1H
B PP I S S N ROR I AN 2 BRI A
PR AP G VEF B B3 ™. 45 H pyloriFp
EBHIE S B R R M bt RS sE B A WE
Eafi(heat shock protein subunit A, HspA)FIPRZEEE B I
Hifvi (urease subunit B, UreB)F|FHEEE TR 2l &
Fik, FEOMTRIGEE HspA-UreB RUGEEFIETE,
H pylori BREHT IR FE R T RRRZEH WIIT 5T 24 A,

1 #MRRGEE

1.1 M4t H pylori MEL-HP27 Z2AWIR Z4TE, 5
BB IE M RS R R EH . REREEAE
pET30a( +) & Invitrogen A H) P2 5. KIBFFE DHSA F1
BL2L(DE3) ARG S 7F. EcoRL, Sall, Xhol, Pyrobest
DNA AT, T4 DNA HHEHN B KEEAY THRA
7). DNA P57/ T & 1 kb DNA Ladder FIRHRE 2
B B4 TAF]. B SRR C LA L F4T
ML IgG RALETHGE AT 2 5. DNA BRI DGR F 6 &
Vitagen 77 i, ImL 25 FZHT AL R Amphamacia 23 )
77 . HA AR B HH S5 SR (0 e SC TR .
et Bl2a iRk, 1992).

12 Fk

1.2.1 H pylori hspA %= ureBZ B 49 3. [%  hspA) F 5|
Y15 SN EeoR1 UGS, RERIBEMST ATGC; ££
TS5 Shn Sal BEUIALA, , ABRZEE T TAA.
SIYIFEF: hprl: 57 —CCC GAA TTC ATG AAG TTT CAA
CCA TTA- 3": hpr2: 5° -CGC GTC GAC GTG TTT
TTT GTG ATC ATG AC- 3. ureBI FHEB1I 5" S
Sall BEUINLE, KBRS ATG, FHFE#3°
Xhol BEYINI M., PREZAE%NS TAG, 519751 uprl:
5" —CC GTC GAC AAA AAG ATT AGC AGA AAA G-
37;upr2: 57 — CGC CTC GAG CTA GAA AAT GCT AAA
GAG-3". 5|¥th BIBAT AFA . PCR N 254
75 3CHKI8-9].

1.2.2 T EX 4 pET—hspA—ureB 89 ¥ E fo & ik
hspAFN ureB PCR =453 53\ 2 XU U1 5 1 FH R [R5
G, SRIGUA hspA—ureB WY 3% 2 A JRA% IR
& pET30a(+), HALKHFFE DHSO, RICHEESLIE
TRVERHIETETE , 475 PCR AR AL e 7k % o HE2H iR
W, B ZH Bk AR pET-HU27. BUNE FkL pET-
HU27 | UL ¥4k BL21(DE3), /N2 . BEI%E. 14
HFRIAHspA-UreBRl &8 1 A FEZH T BL21(pET-HU27).
MBI HEFE A BL21(pET-HU27) R HL 50 UL, A
5 mL % 50 mg/L KAREZRA LB B35+, 250 r/min,
37 CHrps 7 Z X5 A . 245 0] 1IPTC EX
W g R 0.3 mmol/L, #4¥%E 250 r/min, 35 CIgiEs:
4 h, #BIBFETHIT SDS-PAGE H17k. KEIHEFNE

W, 4 C, 4000 g &L 20 min WHEAE, 1XPBS L
IR KR EE T 4K S mL . TS,
12000 g B.0> 15 min, _EIE#&2H4L. 0.1 mol/L NiCL 0.5 mL
of A, . Start buffer 20 mmol/L Na;HPO., 0.5 mol/L
NaCl, 10 mmol/L BEMEY10 mIL PG4, 5 mL _Figiad
e, FEIEHRIZE 1 mL/min. Start buffer 10 mL ¥4,
Elution buffer (20 mmol/LL Na:HPO., 0.5 mol/L NaCl,
500 mmol/L BKME)S mL e, WeERVE 4, KIS
“lifb R

1.2.3 4% & HspA—UreB #9 %98 7E W54 HU1 ml 26
iyl &8 H HspA-UreB 5 0.5 ml 58435 [RAE R
Ay, #ATHEAEFAL(200 W, 10 s, AL 1 min, 3t
43R). EF 8 IR EL /R 6 L, AR R ER A~ A
TESHEIE 100 ML, 13K /wk, L6 5% &G 1 k%R
FERG 1wk, HEERERIUM, S35, -20 CRAE%
FH. B AFET 4 SDS-PAGE &, BN PVDF AL 72
I (25 mmol/L Tris, 192 mmol/L H&#E, 20 ml/L
FIEE, 0.1 /L SDS)HIRH 15 min, T2 HFEEN{L
25V 3% E) 25 min. PVDF BRFHZEIBZKE 3 1k, PBS ¥k 1
W, FAEH W PBST+10 /L AEYH#Y, 4 CHM
. 5ME RN 2 h, VWG, SEEL YR IC
FIEE 2 HAR(1 © 1 000) M 1 h, F DAB(Z &R
Jig) . £,

2 B#HR

2.1 FHE K R pET-HU2TW MIER L Z  H pylorih
Pk MEL-HP27 42 UL € DNA HE1T PCR Y3, hspA
K (354 bp)Filure BEEF (1 707 bp)X 4 35 HAHR K/
FEH A BL(E 1). MEL-HP27 hspA 1 ureB i) PCR F=¥) 4
iR, i, tiE, MERR, XTEA R T
EcoR1., Xhol W], 3RS HTRELEHEE R/ N—2
A DNA FB2(2 067 bp) (81 2). L hspART L35 191 ureB
BN HES o —X 514, DIE A B AR T4
14, JRIRIE 12067 bp 2410 B B, AL BTk pET-
HU27 # 8RS, AspA R ureB BRI P45 5 5 52
#1891 HH AP A1 — L.

1 2

1 MEL-HP27 hspA %1 ureBE R K PCR ¥ 1. 1: 100 bp DNA lad-
der marker; 2: PCR product of Aspd gene; 3: 1 kb DNA ladder marker;
4: PCR product of ureB gene.
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2.2 Hp #24&% @ HspA—UreB # 2 A BB Z HAFH
H2H ok N2 BRI BT R BL21 (pET-HU27)
BL21(pET30a)|4 IPTG % TG T AWK, 45RAF
BL21(pET-HU27)f) 4= 14 & 1 A 2 T i 7 =
MIZEA =YK 3). HspA-UreB 431 i K 76.5 KDa,
1M pET30 ik rh MBI 1R %565 ATG 2] EcoR1 Z[H]
K 154 bp, #95.6 KDa, FIHERSEESLER-T-8 R
82.1 KDa. % Genetools {5047, Bi&HEEFE4E P ET
7 1 ELB R 2 1% (UL 1T 4). 35 %3 h = ) 245SDS-PAGE
HIKE, FEEPR PVDF L, 51 250 H pylori (+)
BE MIEHHTT Westernblot 7387, 4587 82.1 KDa &£ 4
b PR — AR S BURAT , TIESE BL21(pET-HU27)A] DL IE
a8 Bl 525 11 HspA-UreB.

1 2 3 4 5

2 EHRKN pET-HU27 BSNLEEE. 1: 1 kb DNA ladder marker;
2: pET-HU27 digested by EcoRl: 3: pET-HU27 digested by EcoRlI.
Xhol: 4: product of AspA—ureB fusion gene from pET-HU27.

12 3 4 5 6 7

97.4 ku
66.2 ku

31 ku

43 ku ' -
i-

20 ku
3 HspA-UreB 8 &% 01 SDS-PAGE 4r#ft. 1: protein marker;
2-5: BL21 with recombinant plasmid pET-HU27 induced by IPTG

for 4, 3. 2 and 1 h; 6: BL21 with recombinant plasmid pET -
HU27 uninduced for 4 h : 7: BL21 with pET30a induced for 4 h.

K (21%)
T | Ea e E%[Z] HspA-UreB
7 [4]
— [5]
o
< [8]
Irs [9]
5] [{7[10]
I —_—11]
¢ —

4 ESI3haE&RAsBA.

2.3 HspA—UreB @k &% G ¢ shibfo £ 3 5 B+
MRS IS, J6H Start buffer P54, BL21(pET-
HU27)i%SA00 B3 5 mL 34, Start buffer VefE)S,
F Elution buffer P, WEEBIRFE L, SDS-PAGE HL¥k
Mt aifb s . e 58, iR AEATER
BAEL 1-3 B (& 5). HEEA 91%, W2 30 mg/L.
AT Ai R & 4 SDS-PAGE HLJKG, HFE
BZE PVDF I, 551 30 B HspA-UreB 0%
/RIS AN 12 1 000 *EHL R TeG-HRP &1 5, DAB
0. G5 RAE 82.1 KDa Ab Bl — 4R RNy, IS
alifb (A8 B AT DU R A AR R b, FERT R
PRSI S MR BUR & A O, MR B HEE G R,
He Sixml A8 O kA % ROV(E 6).

12 3 4

97.4 ku
66.2 ku™
43 ku

31 ku
20 ku e

14 ku =

5 RHENSLEEEALEE. 1: protein marker; 2-4: purified
fusion protein.

97.4ku g —
66.2 ku

43 ku

31 ku

6 BiE&EAM Western blot 247, 1: unpurified fusion protein; 2:
purified fusion protein.

3 e
B4R BB R B Hp $i)i A UreB
HspA"' VacA™ & bal %, R &
B — e IN: Lpp20™™°1 NAPY A i
BN Hp BER R AP DL e (B 55 3R, 2 ZH
PURBCA M sz sh sy, A7 A b — R R sm Y 5
ERPER. BRI, EWNEE EBUIT2M0PUR Hp 3t
DR TR v (AT 2 0 ARHIE T s ) Hp i b A =ik
R RCRPEIF- BIP R : HspA FHl UreB, FERFE LG
A H HspA-UreB MR FRIX RS, BT HRZE2ANE
Tk, R Hp Z40 9% 1 B9 35w 5EA,.

PRE Hi(urease, Urepi& H AT e B 2 RIRAN
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— R, IR R 28 5 B Y BRr Be AA R el LR 7 A
A VR Y G 8 A L e i S R0 BT g2 g 2502224
Cynthia S R EE™ M4 2.4 kb UreB R vE A pET24+3F
¥ E.coli BL2ZI(DE3)H, ZlifbRZEmE, FH I ARFIE
B PR AR DER KA R R (LT)EL CT s
Webster /NR,  H.feli Wit /INER, PR ER BRI 45 2R B 7R
PRI 60-100%. Monath et al “"FHEEZH Ure fill CT 28 LT
GIENR, TS 70-80% {1

PURTLEE [ (Heat shock protein, Hsp)ig—Fff = &
RFE AT, W TIEA Y Hsp )8 T Hsp60 %,
Hsp60 X K 28 B 5057 43— 1) 2 B Hh RN Hh B FS PR 3R
M ARMBEELA C R, i EHXT b+ B R RES pH A2
ARG 2K R Y SE 3 Hp 3210 R R A e
JA™. H pylori W Hsp H1 A. B EEANIZH Y, HspA
FFEWAXIEN X5 GroES KR IRV & Bk~ , 2
RIERIEIX; C XA 27 MEAERIR A, H 84~ 24]
AIRGREL, 4R PICEmRIRE, iR 4B
BIaEX, MEETINiE . 2lEERENEH.
A AT AR R PR B g M, RIS SO — B R
WAy, BT AN, AR . BB Hp b
BT RETE 1 BB 43 2 —™. Todoroki et al" il
T it PR T 9 A B9 DNA S 1 (peDNA3.1-HspA),
X CSTBL/INRIEAT B N EERP, 774 T THI B i
N, WEHIS D H pylori 76 H N EAE , [RI0 i85 A
H pylori TEAERIRAE RN . L, LA HspA g LR A5
AR —FB R H pylori FETH] .

pETIFA% TR EAR RN H R e 2 1 ask
RBURZ —. pET30a(+)2H 1 —Fh, Bt ih 26
TATGH 6 AR IMNERR Rk a8 E i, (2
TR 19— BE DN AT 21K 14 2 11 o S B PR ARATR (1L
5.6 KDa), XYHAE PR MIGEIT40, B
FIRT AT DL E A S (.

TR FHPCRIE AR 4385 H pylori MEL-HP27
3RS hspA il ureB 3L, SRIG LA hspA—ureB HIF
BG4 A pET30a 1, FA A DHSO, 28 ok il
DI PCR %@ BL4H ikl pET-HU27, F¥EATE +
B BL2L(DE3)H , I EERIA RS BL21 (pET-HU27).
HHBHALIPTCIHES, 457 82.1 KDa(5.6 KDa+76.5 KDa)
SRR REOW, BT3 h, MAEEAREE
BEEEE, ASeREAM21% LY, SA Hpylori
PR NS 24 58RI BRI AT LAY H pylor PR B35 75
FriR. #ifbfs E RS S/ NR R MTE#H#1T Western
blot 73477, AT AR /N SRS HFOA BT AR Ir ), SRR 4G
5 Rl G A EAA B e R . HspA 5
UreB PR (Bl & 2B ANME AT DIBSINER 4510 52 4%
P, IS, i BAE 5 E a s fbad #Rrpa] LA
P8, R H pylori ¥ F AT ST R HE T 8.
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TR PBEHRLBHIT B, FEATERMSXEE —MNE 4GS S48 7 THATHR. FRERFEHITEME SRS, TE
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1 @&

M MIEARA, REEE, AR, MEANTEE, #BREHCRIT R ol W8 BE. WRT FiE; A
SE5d 1A The, —BAMERME ST (KHMES FH50). RAESERZERD (BHag 8 c@ A EES)  http: //www.wjgnet.com/1009-
3079/new/26.asp.

2 BE

KRG, HYH S NENEE, 10 To investigate the, A ZARYE ReUZIRE H Al HF BN, Fik(EFEAEYME REE
HEHR) A R0, o — RIER. ARRESHEHNAR, SRl 8EHH" WENE I EEELE
B, NIEINAR, hE L. BEARE/EERN (BSOS ENEE) http: //www.wjgnet.com/1009-3079/new/25.asp.
3 IEX

(VEA)F: REEHEAT, RESE MR FEHAZANG. HEIEH, NS —BL Bl RIS Ry — R xe]. 3
WA, TR SCIRAGE — B AT £ 0T, SRR S A — ARINTE N B T AR ) I SRR e S BT SCE R R R
EXRAD R LSRN RE R, S AEEERENEER, —EBRELESMEHRSEH, DURKFTERRN,; Mg
AR R — BRI R B [ SE AR LA TERIRIL R Y, — EEE S ERY R R H . A, N BRSNS IR S5
TIEZFERRBEEE. (2) BF: HIEAE NI TFNE 4: Sixteen cases... B A total number of 16 cases i A #:¢5 : 16 cases,
100 patients, 4. (3) #E0&iA: B XAMEREIEN, NABHSHRREERSASHHGER. (4) fH4: BE. WE. SIEDRH
TE&., s #Ns. ERKFS. AUBBGEr3AF/). /5. T HEWin vivo, in situ, et al & & 2% 0k T 45 B AE
MRHE. (5) B AEES A, CHEERRWNENTAAEARE. MBS N5 E SRR, SO B R ARE A
TR B A A — IR ILE N T A3 BT 20, 0 The data are shown in Table 1. EREEXH, HENTFRETFEAE, Hi
NE.

4 ZEXM

MAZLFIRFIEE AR, S5 U ERERT5E N 8, 258 nRAE 8, TNes58nEs 3, F58nEG —
B, ES5ENES —H, ER- W5 ERES—E, PMID SEGLE T

5 Hith

(VEBEFAEZE, XRMERBITITE. (2) FHEASUE, AHOEERMNIER TS S, Wisn’t, aren’t, hasn’t, hadn't,
haven’t, don’t, can’t, wouldn’t, a lot of, a bit, too (also), thru (through), exam (examination), lab (laboratory)
& (3) ERUMAGAT e ME R, HIRE AN, i B R B U AL R T . (4) W I hiR] N B R 8 4 i H 3D
AR, (5) AR, X3RN REFEAEEEA. (6) NEZAMEBEIE S FRAZEFFHAZREA, 8eFALR
FITEA R A B4 . (7) RENAEZERFLI L, BRBESUNAITF L. (8) W A NK LAEBET A R, REFIHERS,
WAL ERfEE —EBEH “etal”. BAE/EERT (BHEWSIHE/EZE D http: /wvww.wjgnet. com/1009-3079/new/31.asp.



