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EEL CT-B 1 LPS-O MM HIF TIEF B #REVIAE

THE L®H

(EEESNEREWIENRE, LR 100850

W OE ETHENNEORFRERBUNRNEENAE, 2 DNA RAEAHER, BRT
B Pk UM P IR i T2 8 bk 1046 (pMG305). £ GM1-ELISA ¥R B EE BREER
HEE CT-BHE, HaEaua My, B g sis, 2M0 O H1IREERE 457 1 0320 )2
I8 R BAYE 1046 (pMG305) WHERTERATEIMN OFE, THIEE M O fiFiEd SDS-
PAGE B3k 447, BIRER A TEE LPS WIHERH. MBS GHER B ST
F=H, HFEEMRFER, B 1046 (pMG305) B ERL SRS M Mgk,

xiid HBEBLEN, EILELE, EEHONR

EAREAEEMEGRM. BALRPERFEENAANEMER B ERERE,
WERRER AN EPEESMETENWERPERE" V. BELIEHEER CD H
A.BWANLEMAN, A FRMBEFRGFELNS, BLRNRESAMZAXRGCGMLES,
EHEENQER, ErEfifRfRmltmER ", WRABHEILEY, NEEW
FRPESR, EIEMMWE R SRR MImeER . RIOICRIS BIKE T RE
MEEIE O METHER B LR EFETRS ", BN ERFHTREEMRER
Y, FOCHGE Y A EFRANAKREALMEEHOHR. EEBERMENEAE T
BN L, KRBT REN U TEREK.

1 MEEFE

1.1 #H

1.1.1 Dtk EELIN 569B (BT, FrimERD . g T AEHALEYH REFRE. X
BFTE 1046 HARTRERFHE K., KBHHE HB101 (pMG301) AR LR EHENT
R, KBETE MM2 (MM-CTB): AXATREMEMTREER. KEHFE HBi01
(BS. M137): AXERERFEKE,

1.1.2 . AL O S, WT AR MENH G EEH. HETHEA
WAL DR 1gG Pk WTAERAINR.

1-1.3 Zishtr. bl AE 16—20g, AERSY O,

1.1.4 TEA. B, SEMHTEEEDTIELA.

1.1.5 IEFE. LBRREGH FHEAMK 10g, Btk 5g. FALH 10g, pH7. 4.

1.2 A&

FF 19935 8 A 24 Y.
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1.2.1 [Bi% DNA Aiidg. med0, &4, ¥4k, Moot o) 47,

1.2.2 BXERMRM . WA GMI-ELISA Y0,

1.2.3 #E-KREIUS S, B30 (120 34T,

1.2.4 FREHE SDS-FRMGB KGR MK RZ MY (A) SDS-PAGE: R I5%4ERS
S MRAERE, BEMCBLM S F OBk (13) #47. B 15ul REWE Qpe/pl) 5EHETMES
WHSLGHAOR G, 100CKIH 5 485 EFEd K, 20—-30mA fEift ik 68 JdT, (B)
. MHRRKTENERRT, AEESHY, ERAE, BEABEP 548, AR
BIKEEDE 30 6, BIRMEEW 10 4480, MAEBEKER. BRAFREAREE, X4
REE B LPS gk KA J5 o B BT A4 K BBk, RUEB AR,

1.2.5 WERETEERE. 5 1046 (pMG305), B4 B8 1046, FHYEX B8 569B 1554 .
RIGERHM 15> 10°/ml AW K O BHrLiEFEFELE AN 1 80 HFIFHHE, @%
B 0.25ml, RIEMACTH RFHEEW 0. 25ml, 25, M 4SCTKIGTH, WEER,
BEEEER “+7 NBRENA.

1.2-6 WiELMEEERGRL . FIXOLENT,

1.2.7 MUEEMHRE . Hacwka4, 150257,

2 # R

2.1 HEENEER

AWEETHE MR EE R, HEHEE B W& F /Y E AR MM2
(pMM-CTB) R4 FH B. S451H EcoR 1 | Sal 1 B4, (78 1) 283k 4 RS E ik CT-
B W {y#F 2. kb 69 B, BB F TR 2. 9kb FBE, J T4 DNA #E#ERBIG A ERE. 3
BEECT-BILPIA AN, RIS Sac 1 FB AR % 4 FU R T80, &R
TEELIC B RE 24 O SRR F AUk HB101 (pMG301) [A] ¥ [ Sac T BG4, H1 3K 7 5
8. 5kb 22 LPS-O iR AL A - Bt ﬁUTMWAE&%ﬁU¥O#EEE%ﬁ?53
SRR BLTERE . AL E KRR ITTE 1046 FRIGFE4L T 116 4,
2.2 BHRNMET
2.2.1 HFEFETEE: FHUBLHEECT WREH. £ « P {ERiRZE, B LT
TR LT R BUEIT WK TRM 2278, SR ER 13 10 HbFR i s,
2.2.2 FRUIEE . HEVLBE L — 22 ML T 175595 H4R B DNA 25 Sac 1 f§ 17
ot (8 2. BAPAMYBHEINEMNARE. KPP EIEHE O REMNEERE
(8.5kb), H— By B M SERMEFAA BN B (5. 3kb), FERERERIRH L
—¥, FWRAFRRHAIEIETY. HiZzHARRGE%N 1046 (pMG305),
2.2.3 FTAEPHUEE . LIBUIEEL O PO MLTE . A 4% 4t 31 40 TR 50 R MR 17 8 7 B 481K
5 S5 SRFRATSERE £ 5 ML MUGY 5698 pskAEE . BRMEEESE, MAEZEENAF
HEEAREE RV . ML Y TR T T EL LPS-O J& CT-B SR 355 7B bk 2y KB HF
B 1046 (pMG305),
2.2.4 FA] GM1-ELISA 73 CT-B W04y 87 . $FEAWRE R 1046 (pMG305), Kfia
HH 1046, TELILE 5698 43 BIEFT LB Wig, F 37 CRFEHE# , SO EiE#{T CT-
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Eﬂ)l\' |
T7
CT B '
2 4kb /( Sact
BLUESCRIPT Ecok |
M13 Sal ’
) al |
Xbal 2.86kb
A
Sal |
EcoR | Sal |
I T4 DNA Ligase
. Sacl
1 .:,ac\ L
LPS-O
i s.6kb
Sac 1
l Sac )

_________ T4 DNA Ligase

Ly

PMG- 806 EcoR 1

13.8kb

T4 sal
11 LPS-O R CT-B A HE w78
Fig. 1 Costruction of clone of LPS-O and CT-B bivalent antigen

BT, FHRER (R D 2k F#1 1046 (pMGIOS) =4 CT-B BB
B 1046 ¥ EWMAAH L CT- Table 1 ELISA test of CT-B produced
B %%it‘ T 1046 (pMG305) J’:i}ﬁ/ﬁ] by E. coli 1046 (pMG343)
BB EEE (P/N) 453 85— ELISA (100XP/N)
go%jﬁ] 10—15 0/6 . EJ- [:E ,& I‘T Rﬁ *a 1046 supernatant <1.0
N tr = e 1046 cell extract <1.0
b, Byfier= ERray Rk, JF A 1046 (pMG305) supernatant 123
B4y T 4R A, 1046 (pMG305) cell extract <2.0
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I # % #H 10#%

OD ELISA(490nm)

T - ST
"""““.--..
0.0 1 L s, st St S S
40 BU 160 320 640 1280 2560 5120 10:240
Antiserum dilution times
w2 pMG305s EH# B3 BREBEEAM
OB RE T 47 A Fig. 3 Whale cell ELISA
Fig. 2 Restriction analysis — E. coli 1048 (pMG308) . ———-V. cholerae 5691 - E, coli 1046

of recombinant 2.3 EILREIESHE O UIETE 1046 (pMG305) PHIFRIX
plasmid pMG305 5. 3.1 R{REBEHESTH7: 4 T 51 1046 (pMG305) Bk LPS-O

1. pMG301+Sae 1

2. ADNA-+Hind 1 FERERE G RE, FEEREN TS EREETRN, &

8- PMG305 +Sac T SEAET B, (%] 3) 569B & 1046 (pMG305) WHEHERESERL O Z
i L3 7 o P 5 48 R » S BI85 L9 AR R S S0 30 B0 o BGEE OD (RS T e, Bl
PORTCIR R 28 . MIPAE X B8 1046 EARES O ST ME~E#ER N, OD H-Eit
FRAA, F R ATHIE L5 W B AL TS, 9 1046 (pMG305) BAEREEE O HR.
2.3.2 OHBEIMFREMHIRE . ¥ AEALINE 569B 89 LPS BEUMER, L 1+ 200 fF8)
O LM MBI EEILH 5698, KHFFE 1046 (pMG305) HATHEMHRE, ERER
([ 4 XIGHFH 1046 (pMG305) REELINE 569B fEr= MM EFLINE O MiF L 5698
LPS #8F 87 By . (B MUIR DAL S, W 1046 JoiMbla iy, SRR ER -5 3 ik (6] 5 4
KRR, #ETKWBITHE 1046 (pMG305) WAERKXERL LPS-O Hi)E.
2.3.3 WEREEIRAL. MATEKEH 5698, 1046 (pMG305)., 1046 ¥R 5 7 Bl #l &

BEER, SHEERNFLTEY
EF O MFRE, 45CRIBFINE
5B (£ 2), AW 569B & 1046
(pMG305) #57™ 4 B} 5 iy 5 SR T 1A
TIFRER, HEMENR L 640,
PAAERT BEUCAS BB BLEE 82, FRAH 1046
(pMG305) fEFILER O iR, #*
FEAKFEHRAFEAEAIE 5698
#I7K .

%2 FILOHMENHEFEEERR
Table 2 Cell agglutination test for
V. cholerae O antigen

Serum dilution times

160 320 -640 1280 2560 5120 control®

5691 + + + = = = _
1046 (pMG305) H 0+ 9+ 2+ - = _

1046 - - - = = = =

#  Saline
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B4 A MAREES MR

1011 13

- flnan e

Fig. 4 Hemagglutination inhibition test of whole cell

A, 1—10 V. cholerae 569 B cell was diluted equally from 2 X 108 cells /mi

B. 1—10; E. coli 1046 (pMG305) cell was dilsted equally from 1000 X 108 cells/ml

C. 1—10: E. coli 1046 cell was diluted equally from 1000% 108 cells /m]

11. Positive control, 12. Negative control.

2.3.4 LPS-O #iJH SDS-PAGE 4r#f . AT MlF 2 EELIE LPS-O 5 JE, LIILE-K
EE T KB E 1046 (pMG305) . EALYIET 5698, FM: 2118 1046 By AR B4, 4T SDS-
PAGE +f, PR ER (A5, KBF#E 1046 (pMG305) B 5698 LPS BIFFE

PEDCAHT , 1 1046 WITEE W 1046 (pMG305) MHEE™ £ E
AL LPS-O $ .
2.4 XEBIFE 1046 (pMG305) WMEHEILHRIPER

i ER S A 1046 (pMG305) BRI & CT-B
LPS-O WEE K E, fifr R B ERAH O R, N
T EGLEMARIFER, ST T AR RE A, B
WEEFIH M A HE, 4% 1046 (pMG305) FERELL 1X10°/1K
g ER R, SREARY IR, TEXKEAEE
—RRBAEE I SERR D, B 2x 10t/ B d iR
PR 2%, B 8X10Y/ HiGH I RIMPE R 63% (R
3). M 1046 (pMG305) BH B M S i, #ESLE
MG ETRIPEM.

F3 E. coli 1046 (pMG305) FEIEN

EELME LPS-O LRI R RN
Table 3 The immunogenicity of V. cholerae LPS-O
antigen expressed by £. coli 1046 (pMG305)

Challenge Surviver Protective
T
cells number Total efficacy
{pMG 3053 1.8 108 10/18 63
Immune group 1-2x 108 11712 92
1. 8> 108 /16 0
Control group -
1.2 108 0/12 0

B 5 JAEZEE SDS-PAGE &rif

Fig. 5 SDS-PAGE of LPS
1. V. cholerae 5698

2 E. coli 1046

3. E. coli 1046 (pMG305)
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3 1t ®

BT HBBHAEERREL, RS HER BT REMFRIE, XikE
EEAERIEEH O RESERRENETERPURED, RIVEBES TEXBH
BhXEEASRBIEMABANE O RNk BRERABEXERILHENY
16kb S/, HEG MW RRAIR, {HiE 243000 R o — S SE BT R A R A R
HEBEL O HEEEM T,

2 F X M

(1] Holmgrea ] et ai. 1 Infec Dis. 1977, 136 : 105.

(2] Otto Luderitz et af. I Infect Dis, 1973, 128 (suppld : 17.

(3] Syed. Ruzivddin ef «f, Infect Immun, 1980, 27 (1) s 211.

(4] Black R F et . Infect Immun., 1987, §5: 1116.

(5] Clemens J D et af, ] Infect. Dis, 1988, 158 372

[6) Levine, M M e af. Abstr, 19th Joint Conf Cholera, 1983. pp36.
073 ®AHS. BMESFE. 1992, 19 (4) ¢ 378384,

(8) SE¥ % PEHFBM, 1990, 7 378384,

(9) SEWH FER¥ DM, 1988, 5 516—521.

00 EHFEHE BEETHREHRHEA, K. #IWEHSHEARLME, 1987, pp5—83.
C11) 3EmSs. PhriEmemem$iad, 1989, 9 (1) 1 62--64
[12) Westphal O, e al. Methods Carbohydr Chem, 1965, §:@ 83,

(13] ] Sambrook ef af. Molecular cloning, 1949, 18. 51— 18- 54.

{14) Hone DM et af. Infect Immun, 1585, 56 ¢ 1326

{15) Crumpton MJ. ef af. ] Gen Microbiol . 1958, 18 ¢+ 129,

{160 HM Ward. et @/. Gene, 1987, 551 154.

{17) Paul A, Manning ¢t af. Infect Immun, 1985, 53 (2) & 272,

Construction of An Ehgineered Bivalent Vaccine Strain

Consisting of Vibrio cholerae CT-B and LPS-O Antigens

Yu Xiugin Ma Qingjun
(Tustitute of Bistechnology, Academy of Military Medical Sciences, Beijing 100850)

Abstract In this study, the engineered E. coli strain 1046 containing V. cholerae LPS-
O and CT-B bivalent antigen genes has been successfully obtained by using DNA recom-
binant techniques. E. coli 1646 (pMG305) could not only express CT-B antigen but also
secrete CT-B into medium as shown by GM1-ELISA. Meanwhile, whole cell O antigen-
ELISA, bacterialagglutination test and hemagglutination inhibition assay demonstrated
that LPS-O antigen could be expressed on the cell surface by E. coli 1046(pMG305) and
shown LPS bands specific for V. cholerae by SDS-PAGE assay. Mouse intraperitoneal
immunization and challenge trial indicated that the E. cofi 1046 (pMG305) provided good
protection against virulent V. cholerae. The engineered strain reported here is expected
to be a live oral vaccine candidate {or V. cholerae.

Key words Toxin subunit B, V. cholerac, LPS-O antigen
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