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BRERGEDITEELSK hped ERITEENAE
554 BEH B ¥ HEE Z2EK

(PINERFHRE—ER M 510080)

B EAMAREEHABHNEARSROED I TREA . FFEIHUBERGEDPIIKRSE
HE RS H . pylori S E R E LA PCR M H. pylori 4 DNA B3 1 783bp 1
hpad 3R FEREU]- R AT H L L AR M KGR ROBL pTre99A 0 Neo 1 -Sel T fi 5, JF #£47
THEMSFANME. EHANSERSERGED (TR SL3261 I E 4 B FiH, PCR #8
Y% F, . A SDS-PAGE B3k fll Western blot #47 Hpad EF M HEE AHE
T4 547 Hpad SR, EHE CSTRL6 A RBE 57 d f 10d S5 40 FE /S R, BB 70 R B o]
M TR RS ER NS, SR EW, £ PCRMEYIEEL, WET & 78bp hpat
ERAMEARERERE, FESHEREDHRLTHRERGERITRE. EHAEREZY
30kD HpaA B, H 4 HpeA BA S S WEFE AR 38.9% , Western blow iE 55 H & S KL 1¥
#, PMAEHEBER IR IdE BHREMGEALABENERNES. RELERE
JRLVHIE T ik H . pylon Hpad B4R T RAGEYW TERE, SRS LIS ERGEWITIRE R
HEBRIKBRRN H.pylon DREZHMTTHERE,

XA BT EATE, Rped B, BGEWNTIKR, &9, B4

f B 4% S :R378.2 R FRINEG A 3 3 488 10001-6200 {2002) 01-0027-06

M | ] SR T B ( Helicobacter pylori ) MO WA AN B HE R MBE ARG EERRA,
HEEBRBEMEMEEERXRZTD. BREKSAFAIETTREREORRSE, A
WAEFEA L [, an Bk B IR B R A & A e R B R R B, BOR T . B/
W, NBECH . pylori ) i B B BHIG R BE L 7E A AR B M I I BE 88 o hpad 9 H . pylori FITHF
. CHB H.opylonin BEMBESSAEAWERMED, FEARERE" . HRE
RAGZE ] KB ( Salmonella typhimurium YBEFRE B AN EF IR, AW AW HE D R,
HEHMEGERER R4 NEAESBANSERNAERMY, BRITE LK hpea HETHE
AFGRTAE pTre09A, HET TR TRMT . AEEAFMS ABRERGEYITIKRSE
SL3261, #4 5 Y, # ik A | TSR FT 38 HpaA T EEHE R P ITEE B, B ER LIH &5 R
HIEUTTRE N A H . pylori O AR 4 5T AL .

1 #tfe =

1.1 BEEkRfER
BWEFEEGEN T K E( Selmonella typhimuerium ) LBS000( LT2 Trp MetE rpsl flaA ete, R°

HA G KA & S T B (97040226) . CMB Scholar Program (98-677) . I R E B BT M E A KXW H
(99MO04802G) ./ AR E H AR R S WE(W00 M RERMTTH T ITR"KFAF 2 (200008}
FEHEM A R EMI968 - ), B RS KA, ZEEN, BEE L AW TS ER R SRR RN TR,
W% | BB - 2001-02-05, #E {5 H #9 :2001-04-16
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M" for all three systems) Fll SL3261( WARY hisG 46 aroA del 407 Fusaricres elc, R* M* ) 4%
RAFEE, ] Amp( - YLB W35 3 37°C 53, H. pylori Sydney strain 1(SS1) 2y K F| T %7 75
BUR T K% Lee # B HM, M B Skirrow FEFHE ITCHFTEHER. REEERE
pTrc99A JE R (A amp” fi & ¥Ric ) A1 IM105 B4k 4 H Amersham Pharmacia 2} #] .
1.2 RS

Tag DNA B 58§, Sel 1.T4 DNA %88 .10 F 51/ Bl IgG-HRP W) THEE LY TR
A, BEE Tog DNARABH T IBATHAYWIRERRFARLA, Nl BT ELEY
TR KA PR B, P94 B R0 BT 45 BB Promega 24 B P2 it , —HIM/DMRE 4 H .
pylori BT =W EE 1 KA T8 %8 M A (4 Z %4 ), QlAprep Spin Miniprep Kit. QIAquick
Gel Extraction Kit 7 R B4 7 72 b, CeneAmp PCR F %4 2400, ABI PRISM™ 377XL DNA
WAL ¥ Perkin Elmer 23 5] 4 2, Sonics- VCX600 #8 75 20 i By B AN . 55 A3 o vk AR AT o 6 B 1L
A Bio-Rad 23 F] 477, CS930 BB K EERAM N A HRAG L,
1.3 pTre99A-hpad B R A HENHEY

SIS E PR OAEAY hpad FFIRT A LBETAEMIRBEARFEFRAAS
AN F:Pl 5 -CGCCATGGCTAAAGCAAATAAT-3",P2 5’ -GCGTCGACTTATCGGTTTCT-3' .
FERIK B R DAL PLEI S HEH Neol BEHEIALA, P2 (9 5° S0 Sall BEYI L &5, 3758
RiZE FH. BB H. pylori ZHE DNA BEHE, L P1,P2 X5 WA PCR 47 hpad .
QIAquick Gel Extracton Kit P AW K B, 5 & 5 pTre99A FUBL R ] Neol F1 Sall TS
Pl EB /MR B R IGF T4 DNA SRS R U5 hped FEHE A pTrc99A Neol-Sall fif £ .
B PR IR AL IM105, HE3% Amp 31 PRE, I QlAprep Spin Miniprep Kit 3% BUE 8L, fi PCR
MR A8, T e FRtE T fE -
1.4 EAMRP hpas EBNF

Pt PR PR SRR, L PL,P2 R 5 0% hpad B R HATHFIME
1.5 pTrc99A-hpadA HAFRNEH B ERGESIEFY

A SR pTrc99A-hpad FIZS R pTre99A HIF B BB ERGEDTIRE
LB5000, 7 1% FH ¥ FE R , 3R BUA8 1 /5 BB 1 — 20 e AL 200 Wi 18 18 SL3261, ik Amp 1%
Vil B PCROJTER 1.3) MM &S .
1.6 BEABBRGEDITRENBEK

¥ 8 H 8 Mt cs7BL/6 MEBEILTF A BFA A HEHBEEMN I KESHE
FMRERGESNIKE . BAUSREMMAEREHARNELNBREROEDITIRE.
P T 24 #1 10d 55 B4 FEH 2, BUS AR B 98 2em 23K, 7 Amp( + }IB i i B
SR, SRR RL, R B E .
1.7 WHEFEH SDS-PAGE IHEBH S

PhHXHE 40 T I RO BRI 6 (P k pTre99A S 84 (Y SL3261) , 7 LB W3R M P 37 C T
i %, B 20pL INA 2mL LB 35358 F 37CHEHERF Sh, & B ImL EHH S ERERE
BEHEMX BES 100l EOHRT 10%5DS BRBBRERER ERFESH AR
R250O WP fa, KRG BB G, FTHERM.
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1.8 Western Blot 5 17

% bRk # T & O R iX 0 SDS-PAGE
BEREBENMAERE 29F MEEE
H(BSA)37C# M 30min, A —$i 4°CHHE,
I EH /DR, 1gG-HRP 37°C 1h, 2 TBS IR LSS,
4-R-1-FBEA.

2 £XR

2.1 pTrc99A-hpaA BARB KA

R RLFI T 5 M B pTre99A- hpad T 4H K .
B, LA AR PCR BEY H 783bp B A B, B1 M hpod BARERGED TKERNESE
B S AT M 4b ARk - B FIE B9 2L H, Fig.l Identfication of & recombinant attenvated S. typhi-
REEAREHWERI(LE ). murium vaccine strain carying fipad by sgarose gel electro-
2.2 hpad BIBHBFSINE pireess, shoving Tk WA R _

1. Plasmid from the tenth generation of recombinant vaccine

EARMIF R RRERMUT LB | et by boh Neol and Sall; 2. hpad gone ampli-
2,87 hpod FEHEE IR A BAE, BB F fied from plasmid in recombinant strain by PCR; 3. A DNA/
| 5 BE L hpad 5 (Accession Number & Hind Il Markers; 4. pTro99A digested by both Neol and
AE000591) Lt , A 23 MRk 2 B #t, — Bk oy Sell s negative control 5. Recombinant pTre99A-hpad ex-
97 .06% (760/783) BT &6 HE B B PCR 3] P pﬁnjdﬁiiges::‘lm:i.hoth N;:Jl and Sal; 6. hpat
BT, 5B (19/03) B B TR T e
EMRE HEAEMME ZESE G EIT K-R- pome DNA by PCR; 8. Molecular standard, 200bp Ladders.
T-1-Q-K B FF, SFRRE B RAn™,
23 EARERGED TRENETCER

MNEHBTRGEDTRERBUFES, L P1,P2 3% PCR 8831 783bp H I H B,
Neol F1 Sl Il BB YIS IRA] R A REABEMEWER(LE 1),
24 HASRBRGESNRKENEEH

ABHA/PRMBANKEFRGYEBIIEFEE Anp FIHEHEE, B AWEETIRFB A Neol
A Sall WEEYIREIH 783bp HIW H B, A M8 A ZHAREE.
2.5 hpaA EEAE RHRESH

EH K SDS-PAGE 4T B8, 76 30kD A A M —K£FEEOW ., 5 HpaA H FEH
5,4 Western blot BERIEH A, MM BHEABEAPAELAEAW, HEZARSTER,
HpaA B4 5 BHEE RO 38.9% (E 3,4),

*ATG AAA GCA AAT AAT CAT TTT AAA GAT TTT GCA TGG AAA AAATGC CTT TTA GGC GCG AGC GTG GTG
M K A N N H F K D F A W K K CL L GG T 8§ VvV V¥V
#ATG AAA GCA AAT AAT CAT TTT AAA GAT TTT GCA TGG AAA AAA TGC CTT TTA GGT GCG AGC GTG GTG
M K A N N H F XK D F A W K K C€C L L G T 8§ V V¥
* GCT TTA TTA GTG GOA TGC AGC CCG CAT ATT ATT GAA ACC AAT GAA GTC GCT TTG AAA TG AAT TAC

A L L v G C 8 P H 1 I E T N E vV A L K L W Y
# GCT TTG TTA GTG GGA TGC AGC CCG CAT ATT ATT GAA ACC AAT GAA GTC GCT TTG AAA TTG AAT TAC
A L L v ¢ C 8§ P H 1 1 E T N E vV A L K L N Y
* CAT CCA GCT AGC GAG AAA GTT CAA GCG TTA GAT GAA AAG ATT TTG CTT TTA AGG CCA GCT TTC CAA
B P A S E K ¥V Qg A L D E K I L L L R P A F Q
#CAT CCA GCT AGC GAG AAA GTT CAA GCG TTA GAT GAA AAG ATT TTG CTT TTA AGG CCA GCT TTT CAA
H P A 8 E K Vv Q A L D E K I L L L R P A F Q
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* TAT AGC GAT AAT ATC GCT AAA GAG TAT GAA AAC AAA TTC AAG AAT CAA ACC GCG CTC AAG GTT GAA
Y s p NI A K E Y ENIKTFIK N QT A L K V E
# TAC AGC GAT AAT ATT GCT AAA GAG TAT GAA AAC AAA TTC AAG AAT CAA ACC GCG CTC AAG GTT GAA
Y $s b N 1 A K E Y E N K PF KN Q T A L K V E
* CAG ATT TTG CAA AAT CAA GGC TAT AAG GTT ATT AGA GTA GAT AGC AGC GAT AAA GAC GAT TTT TCT
1L ¢ N Q G Y K Vv 1 R VvV DS S8 D K D D EFE S8
# CAG ATT TTG CAA AAT CAG GGC TAT AAG GTT ATT AGG GTA GAT AGC AGC GAT AAA GAC GAT CTT TCT
¢ I L O N © G Y K V I RV DS S D KD DL S
* TTT GCA CAA AAA AAA GAA GGG TAT TTG GCG GTT GCT ATG AAT GGC GAA ATT GTT TTA CGC CCC GAT
F A Q K K E G YL AV A MNGTE I V L R P D
# TIT TCG CAA AAA AAA GAA GGG TAT TTG GCI GTT GCT ATG AAT GGC GAA ATT GTT TTA CGC CCC GAT
F § Q K K E G Y L AV A MDN G E I V L R P D
* CCT AAA AGG ACC ATA CAG AAA AAA TCA GAA CCC GGG TTA TTA TTC TCC ACC GGT TTG GAC AAA ATG
P K R _T I O K K S E P G L L F S8 TG L D K M
# CCT AAA AGG ACC ATA CAG AAA AAA TCA GAA CCC GGG TTETTA TTC TCC ACT GGT TTG GAT AAA ATG
P K R T I © K K S E P G L L F S T G L D K M
* GAA GGG GTT TTA ATC CCG GCT GGG TTT ATE AAG GTT ACC ATA CTA GAG CCT ATG AGT GGG GAA TCT
E G Vv L I P A G F I K v T I LE P M S5 G E §
# GAA GGG GTT TTA ATC CCA GCC GGG TTT GTC AAG GTT ACC ATA CTA GAG CCT ATG AGT GGG GAA TCT
E G vV L I P A G F ¥ KV T I L E PM S G E §
*TTG GAT TCC TTT ACG ATG GAT TTG AGC GAG TTA GAC ATT CAA GAA AAA TTC TTA AAA ACC ACC CAT
L p S F T M DUl §8 E L DI Q EKF LK T T H
#TTG GAT TCT TTT ACG ATG GAT TTG AGC GAG TTG GAC ATT CAA GAA AAA TTC TTA AAA ACC ACC CAT
L » s F T M DULS E L b1 Q E K F 1L KT T H
* TCA AGC CAT AGC GGG GGG TTA GTT AGC ACT ATG GTT AAG GGA ACG GAT AAT TCT AAT GAT GCG ATC
s 8 H $ G 6 L v 8 T M V K G F DNSN D A I
# TCA AGC CAT AGC GGG GGG TTA GTT AGC ACT ATG GTT AAG GGA ACG GAT AAT TCT AAT GAC GCG ATC
$ 8§ HS G G L V S TM UV KOG T DN S N D A I
* AAG AGC GCT TTG AAT AAG ATT TTT GCA AAT ATC ATG CAA GAA ATA GAC AAA AAA CTC ACT CAA AAG

K § A L N K 1 F A N I M Q@ E 1 D K 1 9 L T Qg K
# AAG AGE GCT TTG AAT AAG ATT TTT GCA AAT ATC ATG CAA GAA ATA GAC AAA AAA CTC ACT CAA AAG
K S A L N K I F A N 1 M Q@ E 1 D K K L T Q0 K

* AAT TTA GAA TCT TAT CAA AAA GAC GCC AAG GAA TTA AAA AAC AAA AGA AAC CGATAA
N L E 8 ¥ @ K D A K E L K N K R N R *

# AAT TTA GAA TCT TAT CAA AAA GAC GCC AAG GAA TTA AAA GGC AAA AGA AACCGA TAA
N L E S Y Q K D A K E L K & K R N R *

2 H.pylori 551 % hped BERAUFER () RAEMEERGF [ SEXBAXED hpaa HLER(#)]
Fig.2 Nucleotide sequence of H . pylori Sydney Strain 1(351) hpad gene( * } and the deduced amino acid sequence[ Compared
with that in GenBank( # )]

Shewing coding sequence of H . pylori adhesin receptor-binding motif K-R-T-I-Q-K.

1 2

kD

97 4 — 0.4 [

66.2 —

43.0 — 0.2+

31.0 — seas
o . *
68.0 100.0 123.0

20.1—

14.4 — Mmaiis = 4 WMEAWD Hped BENHERE

S
B3 HpaA 2 H 4 8 %R & M Western blot 53 4 Fig.4  Exprossed HpaA in recombinant stiain was

Fig.3 Expressed HpaA in recombinant strain was analyzed by snalyzed by layer scanning determination

SDS-PAGE(A) and Western blot{B)

A:1. The recombinant vaccine strain, indicating about 30kD
HpaA; 2. Middle molecular weight protein markers; 3. The
control strain, SL3261 transformed pTre99A. B:1.Middle mo-
lecular weight protein markers; 2. Recombinant HpaA .
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3 it

B4 H.pylor HUE MK BER [ BEULER(CHRKBHARSBHER (LT IRBED)
PG ESEPEeES DHESENEEAERASBREGRMA. HHREM LT
MTE Y LTKE3 R B MATAE WELR, S TREFNEEHRY ., KE¥EHR
FEBUERMUERNASERHKARALRETEREN WERABEREMS B VAR HHE
KIERFHLH T, 200 2/ R AR EHREMN B P RN, B HEER
R, BEAREBN RS RPEREEARE™ . BAAK, MM ES H. pylori
BN ZEREZNEA H. pylori EEMNEAS ENFSEMNIRIEBRREAS.

RATMTESTEABERRGED T RE AN O RELT BBRL, [ E L
MR S A . TS BRIV TR B A O 3k R R Rl b R R A, VT o SR AL AY
B, SEHBEN AW TRA: AL E ABEAMN  BETHEER AFEBRALZ
M, TR AMAN RN RENE AR EAE R BN ELTENL, BB SFARN
S PR AR SIS E A FOER R MY, H . pylori WWHEE N-ZBi M S LB (NL) & &
& % (NLBH) /& H. pylori HIEHRAF, & H. pylodi FBORHMIEEZ —. hpaa BEHEN
H.pylori Fid5H , mIBRSTA H.pylon M EKMESZF A SN T HA,/5HRE NLBH B
ERESESSHEOER, Hag e Sirw", ATEHB B hpad LR TE AR
BRI pTre99A FOR , B AL pTrc99A- hped EH TR, H X T @ ERN BT TR B
MFF. BEYI4HT PCR B FHIE L EH R SRR WERT. WrEREH, AnEH
NAEER R ZARSGSGET K- I-T-LQ-K RN FF, BETMEN SREAXEPHEXREIH
— Bk 97.06% (760/83) , H AT E H BB LA 7THE, S —HFH T ZEEHR
FTH,REECAESHEEANLERFZ—,

20 B 25 ¥ 4k LBS000 5 38 & , 7€ LBS000 3R 18 F Bk g4 , A2 B v 2 4ME DNA
Tig TR E P TR SL3261 PP HEN DI BESR, BRI EARER
S1.3261, HpaA BIX B ALHEEEOLER 38.9% . Western blot ERBRIEEH KT
RN, EHE A CSTBL/G /D RIS MR R Bt BB (B & Peyer’s patch) KB HfF7E, &
HENASHEAHAARALEEE M ER, TILEABEEENMBRENE, EXEEX
BB R RERIVER , T 75X e (2 41 49 o R 00T TR IR B DL Ak = A R P i R BN

I T #35 H.pylori hpeA EREHBHERGEYTIRE B, FHEX THEEHMAT
FIEH HpaA HHRBREHE  EASE - S EABRARNUBEEBRGEYTTREANRENT
H._pylori BB G R TS ZR, ZBRFATEN . BN THEZSIMIREOBERA
I H. pylori TLIRHIREW AR, LIRREUME B H AR I

£ £ X W
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Construction of hpad Gene-Engineered Attenuated
Salmonella typhimurium Vaccine Strain”

Zhu Senlin  Chen Minhu Chen Jie Hu Pinjin Li Guoging
( Department of Gastroenterology , The First Affiliated Hospital , Sun Yar-Sen University of
Medical Scineces . Guangzhow 510080, China)

Abstract: To express Helicobacter pylori hpaA gene in attenuated Salmonella typhimurium vaccine
vehicle, and elucidate the potential value of attenuated Salmonella typhimurium as a vector express-
ing Helicobacter pylori antigens, by means of molecular biology, 783bp hped gene was cloned into
Neol-Sall site of a procaryotic expression plasmid pTre99A, and the recombinant plasmid was then
used to transform an attenualed Salmonella typhimurium vaccine strain SL3261, and the positive
clones were screened by PCR and restriction enzyme digestion. HpaA expression was analyzed by
SDS-PAGE and Western blot. Two and 10 days after recombinant strain intragastric immunization,
the C57BL/6 mice was sacrificed, and the spleen and terminal ileum was cultured for recombinant
strain. The results showed that a recombinant procaryotic expression plasmid pTrc99A-hpaA was
constructed, and the recombinant plasmid was then introduced into an attennated Salmonella typht-
murium vaceine strain 813261 successfully. HpaA was expressed in the recombinant strains as a
30kD protein, and also its immunogenicity was confirmed by Western blot. Recombinant strain was
found in both spleen and terminal ileum of each mouse two and ten days after intragastric immuniza-
tion. We concluded that a recombinant live attenvated Salmonella typhimuriurm vaccine strain ex-
pressing Heltcobacter pylori hpaA gene was constructed and identified, and this work will help to de-
velop oral recombinant live vaceine strains against Helicobacter pylori infection .

Key words: Helicobacier pylori, hpaA gene, Salmonella typhimurium, Vaccine, Recombinant
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