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W OB WHREEILCIBHLPSOMBMEE SHAK R pYA248 HM/F, FEA Acya A
crp b oasd MBR Ui EE W x4072, WEA T AP E. W M E A LR E & <2072

 (pMG306). BEHENRERHRNEIL CTBRM, FHERKEERBREELAR
HENOWHF. MEEEARENRGTRAREAHZEANH MBSO IGRTRART
M, FMREIEUEL/ RGEENH O RISEHNHEITT 7 &/,

Jeahis] EELME, CT-BHIE, LPS O, BALEFE, DM EE Y

EFEERPEE, BAMRETEWRMD A NREN BT ERHEZ — WHRHNE
M EF AN A EEHME., MEALAUNEER VN GERELENNAFTEE,
1M EEHBRIAFE B LR (CT-BIEMIE £ O(LPS-O) FLRMA, 1M & [t
FIERTEEF ARG RN, MBS R,

FRAREDTREFENRERERAEEY, CHIFUEHTHH M EERRZ —
BREHFHITREREEENEETE, SR EE. . EBRBHXKREAR(GALT),
HEmAROERAN RE, FEBOEREN AT AR ARMEE SR Y., ¥
SR HBITRERFARERFEORA RS EHRERE, FWIKE TY2la PRETERK
REHE OME. A EAREhEEB YR EANEHEE B EEAHIE, TR
1HEEAFE A aroA BEPRET KBHWH B X B LRARMFRIL2H,

RAZEYTRE x4072 R A REGESR- 11 fRETHEOEELENER THT
RAGEMHN, A EMEEE RN REE 2 —, BH U TR 1. Cya(Hi% AMP
FALEE) A Crp(4 TS cAMP ZHE AR RBARETE, HHE R ARE, (BRERE 4 5%
MW BENER GALT WS 2. asd A K, asd( RAEMP-LABER AR E_|
EBE B (DAP) AW & R P L EHIRE, asd BH A A S FUREE BRI TLINE DAP
MRFRGTHEREET, ZREBREGKHBERE pYA248 THEHHKEN asd” %
B, 578 X1 asd” H b, AL FRETLAE DAP &G T A K., [ asd’ MR FIRCH
T % Hegszeetricls s,

ALBHFCHAEELIE 5698 # B RE T 45 CT-Bf LPSOHEMEE, k&
T &Rk, 3 HIS P &5 A 84K B0 Bluseript M13 7, #9352 8 41 0B, pMG30S, T K
FEPEET X0 k&4 CT-BH LPSO BEE S A BGEYD I TREZN

AT 1995 % 11 H 28 BRI
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B x4072 5, BALR TR TE BB R Z AR e KA TR O, SON P R M sk 915 R

1 #ME5 &

1.1 EHEHAN

BEHNE S6OB(SHAME R mFR) . i DARGREWH AR EREGR, &
AFEFT 1 x3730.x4072 FIK B FF B x6076(pYA248) . w1 R E LKW K% Roy Curtiss 1
HEIRHE. KBITE HB1001(pMG305)# HB101(pMMCT-B): MiAXLBREHNE.
1.2 E4ARusNe

B wk 12347,
1.3 CT-B i [BEy GM1-ELISA &%

S RCE 11 ]34T,
1.4 LPS-OHLEHIRN
1.4.1 WE-KERBRIEERE. ZHECRR[13]##TT,
1.4.2 OHEBHEE. BB KEERMWERLIES LPS HEMAENE LPS /-5 mA
BRER, HMEREHTETETEEES, LPS SEMNE tmg/K/Ro
1.4.3 EHEMBEMEERGESIEAE . 2B B 11137,
1.4.4 MEWHIRR. SECE{14, 15187,
1.4.5 JE5¥ SDS-PAGE : SR CE[12 5847, KA 20% BB 5% KK, 20mA
fEH Bk 8~ 12h,
1.5 JpREBRERNLRE

GEAFMEASE 15 H 18~25g 09 bM/E, SEAMBEERIGHEYE I /2, M58
AN LBIEHE, BRI ET K, HEH 3 K. EEKEHIE 7d, HEEL § 8 5698
WITHBE S, WEISEERE 74, EF/PMRFER.

2 #R5344#

2.1 WARNUESHREZENHARIETE

EELNERPENIE CT-B fit LPS-O 2E ¥ 5 4 ik pMG305, ¥ pMG305 A Sal
L Pvu T 8§, EIUE 11.2kb B HIEEE B 8K OB pYA248 Al Hind [l 3843 A8 1), M
i 3.0kb JFr B, Al Klenow B8 #M TS5 Sal T B8 Y1, Bl 3.0kb BB B, HH S0 8U& M
HEEE B T4 DNA ZE8ATEE(E 1), REMNEY DNA A ANEOIEE
¥ BRI ERREHRGE 70K FEARBEALHAEENPELER, BREAR
B EMBEE AT AWM x4072 B, FEHE LB PR EEFERE 70 184
Fo

FEMLIRIE 10 T T, IR RR T S .. BRI, EHERER D Sac I LA,
R B.5kb M 5. 7kb BN H B RA Sal T #H Pvull BB Y147 &, 4 B0 I 4 BB
WH—1 14.2kb MK B, BUEEER5RITRES -3, 0E 2 BiR, RAEH RN
MR, §RZEHRR A pMG306,
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pYAZd8 PMG305
(3.0c6) (13.9kb)

CT-B

pMG 306
(14, 2b)

B 1 BRI

Fig.1 Construction of recombinant plasmid
2.2 CT-BEFE x4072{pMG306) T EIFRE

FEEH 1 E x4072 (pMG306) . Z B x4072 F1F3%
CT-B il ¥ HB101 (pMMCT-B) #47 50ml LB [ % ¥
It Rt B S A T R R 2 BT CT-B
B GM1-ELISA 40, 45 &0, SR H <4072 #YI%5%
EEMBNERS CT-B ik ; B bk x4072(pMG306)
FEREFHRIE CT-BIE, H# B EE N WHRIE, BE

1a
F 1 x4072(pMG306) Fik CT-B 3 EHOBEEL S 4K
Table 1 ELISA of CT-B expressed hy x4072({ pMG306)
M2 EEHER pMG306 RV % & Steain ODse2
Fig.2 Restriction analysis of Supernatant Cell extract
recombinant plasmid pMG306 <4072 0.16 012
A:pMG306 B: pMG306 + Sall .
C:pMG306+ Peu Il D pMG306 + Sac | %4072 pMG306) t.19 .42
E:ADNA + Hind [l HE101{pMMCT-B) L. 10 0.35

4 x4072.x4072( pMG306) 1 HBL01(pMMCT-BYSE 55911 LB Wi e A4S R4 CT 1L
B, RS TR M. 55 3R L3 2, x4072( pMG306) # HB101 (pMMCT-B) iy 7%
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5RCTMEBENE, B ODEBERTAREI CT LLiF K N FH¥E T 88, &8
x4072(pMG306) EAMMER ARV ENL TR B T84,

F2 x4072(pMG306)Fik CT-B L IR HIEGRCH BAE 4 7
Table 2. ELISA identification of specific CT-B expressed by x4072(pMG306)

ODyq, value
Strain Before inhibitim by " After inhibitim by
anti-CT serum anti-CT serum
x4072 0.12 0.10
x4072( pMG306) 0.90 0.20
HB101({pMMCT-B) 0.82 0.21

2.3 EE, LPS-0 HEEE x4072(pMG306) P HIFRIL

2.3.1 WEEBRSW: HEBRASRER, 5698 Al x4072(pMG306) 1 E8EX P/N HX
F2.1, FHEE VAR AW, B OD {HREZ TR kB x4072 BYEERE OD EiF#
R —MEE, RS EEH T TBUE (B 3), XKW x4072(pMG306) HEE T
FELL OBERIX,

2.3.2 HHHEHL£AR. A4y

» LPS R BER %55 EEL O HLILHA
L2 HEMHAZE oMM, 7Al542E RS
1.0 HRIEHEEHTREERR. B
§o.s EOMFSESLINHE 5698 Bk . E
0.6 # O M55 R FEFE x4072 Bk
0-4 WA & B A R R, IERS I
T e ey, 45 AR (LR 3), BEIHk
0 ® 8 8 30 640 1260 2560 5120 10240 x4072(pMG306) 5 B {57 O ME M
 ERLOMBEMERERERN, &
3 ERRERELH AR B ERE M Y Rk R AT R A E AL
Fig.3 Whole cell ELISA KEAHWOME. REREHERR
- & - S.ayphymurium x4072 WENREES NG IEEY 1/2

- = — 5. typhymurium x4072{pMG306) f11/16.

~ M — V. cholerae 569B

®3 RéAEHEERELNE
Table 3 Titer analysis by bacterial agglutination test

O-antibody titre

Strain
S. zyfhimurium V. cholerae
x4072 1:32 No reaction
x4072{ pMG306) 1:16 1:8
5698 No reaction 1:128
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2.3.3 MEREEME(HIA)KE: SEWMETRNEE, X HERLIE 569B 9 LPS(Sie-
ma 2B 5 B 6pg/ml BUBILER, 1:400 # O HUE#AT IEM S X%, B H x4072
{(pMG306) FIEFLINE 569B REFERMHEI. O MIE S 5698 LPS Ay &E4E Y, T B {5
FE x4072 MTCAM RO (WIS 4), X EBIE # Hk x4072(pMG306) B BE R X B, LPS-O
£

1 2 3 4 5 6 7 8 5 10 11 R I Bk B B BT R OB AT AR x4072
R AACIOICIOI L 1000 (pMG306) IR IRH BN 7.8 12, BALMH
s L QOOOOO®& D, 569B & 0.5 {2, B I, x4072
cECEREA®E&® S <) - (pMG306) W tRRIEHE AL LPS-O FiEMH
p E EEEE@ OO I TEHELIAE 2 TEFLINE 569B #Y 1/15,

2.3.4 LPS & SDS-PAGE 4 7. Fi ##;-

M4 BEERLELOFEMIEMHSN  AKERBBHEZEE <4072, B 5698

Fig.4 Hemagglutination inhibition analysis B Bk x4072( pMG306) B HE &8, [E )

of expression of V. cholerae O — antigen H Sigma # 569B LPS {E &f BB b f7 SDS-

AL 1-9:569E cell was diluted equally from 2 » 10° cells/ml PAGE fj\ 131-]: % \Zﬁ( {,%: ;qg T, 5 E ‘ﬁ-L LPS

B. 1--9:x4072(pMG306) cell was diluted equally from 500 K 4 8 A IVZ . Fﬁ‘ﬁi% LPS f i
[=] = H, B &

* 108 cells/ml
s g B 40 m S ETTN
C. 1-~9:x4072 cell was diluted equally from 500 ¥ 10% celis/ ﬁk@ = mj -+ ﬂ_ EU Ef] ﬁ 'H{ g % z W, x4072

o (pMG306) £ LPS Wik B & EE R & B4 %
D. 1~9;Control, hemagglutination test with O-antiserum di- & ﬁi % A B & D
luted equally from 1:50 4072 LPS

A~D. 10: Negative control A~1D. 11:Negative control E,j EE. 1{]}( q;:l_j:

XN, XH 569B LPS Ay B K KRR X 4, % 8 E AL F
IRk AT AR ERL I IE 24,

B B2 BRI AT B B BR x4072(pMG306 ) HEE 7%
HEFL CT-B M1 LPS-O IR, F et RaE ik BAG AT & M
IR HE. B REEFEE x4072(pMG306) Bk FHH &
MAMEER OMFE LPS Bk BREBRIE, TTERE
TROGEFRLNELL LPS FHEEARSGH OREEWH, |
R R MR RS 2 W%, SME LPSOH
IRTETE E W A RN SR L e E R

B S AR . n e
2.4 B x4072(pMG306) M EE BEPEH ;o ‘

x4072(pMG306) B B L A 40 F0 LB B 3p & 3 4A
B, AERLE 4k 5698 L 22 {2158/ W kfT o s, WE L
BEWIERN. SREM, 072(pMG306) W EF 5 5 HEM SDSPAGE

HRRGHEREHRPER(RE D, Fig.5 SDSPAGE analysis of LPS
A.SGQB( Slgma}. B'569B

C: x4072(pMG306), D:x4072
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¥4 WEEH x4072(pMG306) HEBAME P RAR
Table 4 Protection of x4072(pMG306) againsi V. cholerge challenge

Survivor/ Total Protective efficacy( % )
Immune group 13/15 86.7
Control group 0/18 0

AR E B B B R x4072(pMG306 ) RESr M RIFEA. F K B WAL, HF BABKEE
RIAEA LPSONIR, MERFRERACHEANER S R FHRPER, B, &H
PRBBESE RAAR LPSO PR, X BT E B RERPER, FHRTAFHENL/M
1HFEX My O AR IEFE R M RAT T T 2Rk
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Construction of A Salmonella typhimurium Vaccine Strain
Expressing Vibrio cholerae CT-B and LPS-O Antigen

Chen Dongli Ma Qingjun
{ Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100850)

Abstract The genes encoding V. cholerae CI-B and LPS-() antigen were simultaneously inserted
into vector plasmid pYA248. The resulting recombinant plasmid pMG306 was transformed into A
cya A crp A asd attenuated S. typhimurium vaccine strain x4072, and the live vaccine strain x4072
(pMG306) was constructed. This vaccine strain could secrete specific CT-B antigen. Meanwhile,
LPS-O antigens of both V. cholerae and S. typhimurium were expressed on the cell surface. Mouse
intraperitoneal immunization and challenge trial indicated x4072(pMG306) provided good protection
against virulent V. cholerae. This study laid foundation of the development of new cholera-typhoid

bivalent live oral vaccine.

Key words  Vibrio cholerae, CT-B antigen, LPS-O antigen, Salmonella typhimurium, bivalent

live vaccine
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