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Construction of Helicobacter pylori urease B subunit nucleic acid vaccine
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[ABSTRACT] Objective:To construct nucleic acid vaccine of Helicobacter pylori (Hp) urease B subunit gene(UreB). Meth-
ods: The genomic DNA of the standard Hp strain 17 874 was isolated. UreB gene fragment was amplified by polymerase chain
reaction (PCR) and cloned into PUCmMT vector; DNA sequence of the amplified UreB gene was assayed and cloned into the
eukaryotic expression vector pIRES. The recombinant plasmid was used to transform competent Escherichia coli DH5a,and
the postive clones were screened by PCR reaction and restriction enzyme digestion. Then the recombinant pIRES-UreB was
transfected to COS-7 cells with Lipofectamine™2000; the immunogenicity of UreB protein expressed was detected with West-
ern blot. Results: A 1 700 bp UreB gene fragment was amplified from the genomic DNA and was consistent with the sequence
analysis of the Hp UreB. PCR and restriction enzyme digestion comfirmed that Hp UreB gene was inserted into the eukaryotic
expression vector pIRES and the nucleic acid vaccine pIRES-UreB was successfully constructed ;the specific strip of UreB ex-
pressed by pIRES-UreB was detected by Western blot. Conclusion; The nucleic acid vaccine pIRES-UreB with immunogenici-
ty has been constructed,and it is helpful for further investigation on the immune action of the nucleic acid vaccine.
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M, COS-7 M 55 — % B K F B Al B 7 i e 2
B E AL, Bk pIRES 5 § Clontech 3 H] ., &
Hp M2 WPk X AR o S 468 (HRP) AR 12 B £ 50
# IgG W H DAKO, Lipofectamine™ 2000 W B
Gibco 23] .
L2 AAAHNE REHEAUIENA New Eng-
land Biolabs %) H], Extaq premix, T4 ligation Kit,
DNA Marker W § TaKaRa 2 &8 K& A dl.
QIA prep Spin Miniprep,QIA quick Gel Extraction
Kit g 8§ Qiagen /v &}, PCR i £ Eppendorf au-
thorized thermal cycler P HFT.
1.3 UreB XAB R &P HFF CCUGL7874,
W 4 Wi 7%, R FH CTAB 34l 8 2 B 41 DNA®), F
—20CHR . WIEEEEMN Hp 8 )57 51 K ik
pIRES B B4 {7 &3, Wit 9" #% UreB 19 £ T #5149
5, E#F 5GCT AGC CAC CAT GAA AAA
GAT TAG CAG AAA AG 3, Fi##:5CTC GAG
CTA GAA AAT GCT AAAGAGTTGCGCC 3,
SREH Nhel } Xho 1 BV S . 5I9H LigAE
TEYTERBRFAERAAEGH. UHp WEHRA
DNA B, 18 50 pl kR rh# 47 PCR fpif , 514
WF 95 CHA M 5 min,95C 30s,55C 505s,72C
90 s,35 MEF, 7 72'C FEfH 10 min,
1.4 ¥ 3 UreB 89 55 54 UreB ) PCR 7=
Y% 1% 35 R WE B BB K, B B £ 1l iR & Bk
(LEmEEEEAR . REHET T-A REEEA
pUCTWT #Ak, 81k A DHSa B 3Z 75 40 Md , Pk 2% BH 1
WL UL E. A LERREEEAR UL BT
A3 AR 0 %€ 3 A B UreB 897 5 58 A F .
1.5 pIRES-UreB A A X B HRGHE Nhel R
Xho 1 XU E§ Y] pIRES ki B2 46 A UreB # pUCmT
EAFAL, P 4ifk UreB R B K& pIRES ks, i@ i
%R N UreB i B35 A B8 U1 )5 #9 pIRES, # 1L
DH50 &2 A4, Pk M i MR EA AR
% B8 B JBORL, & B Y] & PCR B % %8 B 41 Bk .
1.6 plRES-UreB A4k £ & # 4 4% COS-7 @i
HTHRMEHARAKREERE UreBEH, RAIE
i R 4 pIRES-UreB # A EZ 418 COS-7, Bik
k. RLF & 10% /4 M iE i RPMI 1640(100 U/
ml HFEE,100 pg/ml $#%E & ,15 mmol/L HEPES,
2 mmol/L L-glutamine), 37C,5% CO, # ¥ 5 5
COS-7 48, FERE YLl 1 d FEAL 40, I3 H M A
6 FLAR , SR J5 ¥ B — 2 Bt )R & Lipofectamine™
2000 F1E 4H # (& pIRES-UreB, 3 1 COS-7 40 i 3t

M5 5%,24~48 h WndE AT W, — 80 C TR ¥
.

1.7 Western P i A7l A X & G %% B
% 10%SDS-PAGE #4728 F K, - E ZMMR L
HEB. 2% MEEEAGSAE A, IMARY Hp
M 2B BT —$1 L. HRP #RiC 1 F 504 IgG =
b HEE.
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2.1 UreBXB#®F ¥ Wi PCR FEY HH
1 700 bp ) UreB B f Bt , BB E 58 B v vk 45 3R 0
A1,

2.2 ¥¥eyUreBEARAFI LR PCREY
B H ) UreB B F Bl ot T-A 5RREAD P # 4k
pUCmT M, N EAH pUCMT-UreB, Ml J57 44
BN ERY YK UreB £FF ¥ 54 EH Hp
[R5 RRPE L 98%, LR FF R L W EERT
H 5 X IRIETE 2 —.

2.3 HEA R4 pIRES-UreB 9 A % &
FHFk pUCMT-UreB £ Nhe 1 } Xho 1 XUEFY]
JE SRR M BE R s K, B FE 2T 1 700 bp ERE A
BB UreB F Bt, 7 A H B KX 84Kk pIRES 18 b
A4 B UL 5, 35 BE P SR, DU EE U0 Bz PCR R I %
L EYE T WAL 1700 bp & 6.1 kb KM KB,
5L RMEAF,PCR T4 5 H 1 700 bp # UreB
FEHE B, BB UreB EHE AT pIRES,
BT HRIEFK pIRES-UreB, 5 R LA 2.

2.4 Western SPiE oM il BEO L ERM
pIRES-UreB DI fg ik G, BV & COS-7 H
JFET . BEHFRREGHED LFEHEIT West-
ern E5% 43 A7, ] MAEAA X 3 F IR E Y 66 000 £ 4
RN EA LW, WA AL pIRES-UreB
Py COS-7 4N B4R RIK 4R LA 3,

3 4 i
RE BT LT i TR B SR ERR

YA S, T ELAE T 5V R P e T SR B A AR

e R B DLE XY 2 ] Hp B YR BF 52 & o 72 o
HRiE Hp Y, RifiBEE Hp M2 R B 5 £,
HEAEHRERERIBITRASER, AT
H 6 HE 1 BBl B OB ok

4Rk, RS Hp HE K EE R #
fTEOENBBEH, ik A PCR ¥ )\ Hp ZEH4
DNA §"3% Ure 3R f B, il A BB A KH
HHERERZX  AFAMCEAREBED BS5FE
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B 1 UreB i PCR =4 ik &
Fig 1 Electrophoresis of UreB PCR product

1. Blank control; 2,3: 1 700 bp PCR product of UreB; 4: Marker(DL20004-15000)

B 2 pIRES-UreB HE§{] B3k &
Fig 2 Electrophoresis of pIRES-UreB restriction enzyme digestion
1,2: pIRES-UreB after digestion with Nhe I and Xho I ; 3. DNA Marker A Hind I
B 3 pIRES-UreB RiZE B R Western Ef 4347
Fig 3 Western blot of protein expressed by pIRES-UreB
1: COS-7 cell transfected by pIRES-UreB;2: COS-7 cell without transfection as control
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DB RS R ECR AR T R B R T BUE RS
BrHe, SR E R EERS

TR P 1 R K o 05 SR DR 3P M 40 R R 1 B SN IR
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200 Jd B R, T A% G0 Y R A0 OBL R U R 1 RS 3 A0
GeE o LY B 4 1 TR R XE R o (8 R S B 1
Z—ERE (25 FH X ZAPUE M G R E
Fi» 7T B X 95 JR Ak B 28 S b LA g AR 5 (3) BT 7E
PN R B B ) 3 7 A A RIS (D
A By B E 4H ORL 4 BRAS AT B, A AR IR, R A
REM, B8 E; OMAIZ, NMUEBBER,
BV R IR T R R,

B EE R RPHEIE R AR A BN
T PRSI I 0 1 B M BRI W A9 8 . Ure
W Hp AR BREI A EHSE. &2 Hp BNEMNE
ERR.BKBIRES4A _Ehmma,. £ MR

fff Hp 4 THIXT R 2 BB IA 85, N i Ure X Hp
EEBERMAEFEEFFABEEXREE. AFHE
Wi Ure BE & BERFHE, 8 Ure B 1 MEAT
EH BT R B R R Z N EESR, B RS F
JHE R 30 000 K/ME) A WHEFD 66 000 B B W HeA4
. UreB | FHZ Ure 36 ¥ 1 4 88 KA i, m
HEBERT A EEEESR. S8BT
Hp RES UG HE R 4W, BB WA HEF LR
f1, X 4rF R B4 50 000, Miyashita 203 Hp
it &1k S B /) DNA 5 BB A H % & 5 8K peD-
NA3. 1, 8 T 4 0% 1 A Ak S8 0 B BR & & peD-
NA3. 1-kat, i & & 2 & & 8 % # J7 2L € pcDNA
3. 1-kat 3 A C57/BL6 /NERAEN, FREK 4%
JE# 34~ H , A Hp SS1 1% B vk 40 e do 5 B, 46 il
FH PR K& B W Hp & A8 B B R B AR AE )AL, 45 R
LA/ R EERIE B M R RET, 5 X A A
e, S 4 BB RS AU AT LD SRR LR, B R
MOoH BRI, L B4 RRHEAH Hp I A/ S
) DNA S8 AT 35 AL £ 41 Hp WGERT, &
BERESERRERERN.

EA SR T UreB 1E 50, A Hp &)
FHFZ DNA 3 H UreB 2 H H B P S 2 HEH
Ja B — R P B YD B N R A BRI
Bk pIRES, R M BT &4 UreB B REH
pIRES-UreB,
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Ml COS-7 i fTRE, WERBEHHR LER, ¥



-540

E_FEER¥¥IR 200441 H.825%

1T Western EI5B #7, (f WA 4+ FRE Y
66 000ZEA RN EL &KW, B UreBEH,
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pIRES-UreB #% B8 % 8 B 75 5 & ) N 1%, Ry i — 2
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(Z+s,p/pg - L7

a M n 0:00 §:00 16:00
podicv:| 30 64.15+71. 67 121.38+73.44  81.21469.85
TLEH 45 96.57+82.15 181. 144106, 57 *134. 16391. 39 *
DEYS 54 184.45+91. 34 *£203. 11499, 49 * *146. 6183, 31 * *

* P<{0.05,* * P<{0.01 S5 BALE;AP<0.05 SRLTHHLE

BAAEERERAMOEHBERYTEERY. .00 HRY
FEHO00{HETF 16:00fH. BRFTEEFHNEESR, W
EEFRELCEASTOEHSTHH 12 F(22. 22%)F 18 #
(40.00%),1 LA FFH B & 2 4439020 10 #1(18. 52%) 1 16
Bl(35.56%) , ZR LR EM; ERVRAFTNELE P, WE
E¥EEHELCEHASTLOEAS N 15 H127. 78%) F1 5 H
(11L.11%),1 T EFABHE 2 HaB 8 K& 17 (31, 48%)
6 B1(13.33%) , H B EFHEER (P<0.05),
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EFRAEREH S WBEL N 25~37 mg, BB AT 43 W
MEBEIN,AGEER HAWEM 3~5 Y, EXARERE
Preh W B A BRI RS ERBEREAIREKE,
THMEBFEKE, BEERFEER 1~2h 5P, &%H

BRMBHUARLLEHGEEBRTEE MOZHBERTHE
HRE,0.00ERT 16:0H, 5 R0 FHRMNBAHLKY
FREEHEER. AOERE LRLAROCEBRTERE. W
BEEEERSHKFA AN EREEMERTREERS,
WEABEFR S 2 AL TR ERER. SWEEN.
B R B K b5 30 M R R L 38 R SR 5 9 T R DL R 2B 1
BRTHE MOERARAMEMITHRTXFER AL, £
BEEREERAETE, A ERE TR RE
979 B B B B O B (B TE OE R TE LY

T 2% FRME SRR B0 IE B M BB A AL A LB & i A R
FEEEBESHER MMELEHLE 8:00 {H.16:00 HfL
FEEHER;OEHARE S.0OEBHEREE.BE5XL
FEHUETEERER. HERN . (D EFL0BEREE
TR o0 F AR A X HLIR 6 — F 5, 2 7T 5 B 4 W
& FRIECRES; (2) BEANEESMERIEE, W& ER
¥ B AH B 5 v BT 4 3 S0 B O R B R RV AE , B A
DEEBLMER, SBEHAERE; (3 RO EEANNFESE
DEFE.AEINHAARIAERE 2R EE
#, 5% (WO BELERANR B4 M/ SURE MY
W), {3 R R B AR IR D
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