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FIA MR BEARGMIEHYERLENESRGN
HNESIEEH
TEE FE AT NEY FHAE OBEX KkLC
(EREFHFREMTRERE JHE 100071)

BWE: B pMMOSS ESHBEERMEABITE (ETEC) MENE K8 5XHEHEX
LTAB® SEMEAMN, SEEEELR, HrBEOENRTHISE. NETPER
FERKHCRMAT ok, B FOR E A B BB co BHR osd XA, FIEHRER MR
Kkt BRI asd BB KBIFE X6097 &, {Hey T A pMMOSS B— 4> 23kD B KRB,
G MEE T RBERSHTT, HA A Red BLRSK, HFiA Red BHAE S RFR pKI4S
FAL & pMMO8S (A BRHF Y X6097, IF FHIPERB A 390t cat RAFBEK . % 2K asd R
() PCR Pt iy ¥ b RS A4, 78 A-Red BARLHBEM T, RBHLEHRT asd AN
cat FEBFES,

%817 \-Red BHESE, HAKEN, FERERL
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Utilization of A-Red Recombination System and Balanced Lethal System to
Reconstruct the Plasmid with Antibiotic Resistant Gene
Using in Live Yaccine
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ZHANG Zhao-Shan™

{ Beijing Instisute of Biotechnology, Beijing 100071)

Abstract ; Kecombination plasmid pMMO85 possessed both immunogens heat-labile enteroioxin (LT} and fimbni-
ae antigen K88 of enterotoxigenic Escherichia coli (ETEC) . Althouth vaccine strain MM-3 carrying pMMO8S
had good effect to protect piglets against diarrhea due to ETEC infections, it was not ideal live vaccine for
pMMO85 bringing chloramphenicol resistance gene (cat) . To solve the problem, the host-plasmid balanced le-
thal system was introduced which including the replacement of cat gene by asd gene and tansformation the new
plasmid to the strain X6097 which asd gene was knocked out in its chromosome. Considering pMMO8S was a big
plasmid (23kb} and traditional genetic manipulations was not essy to carry on, A-Red recombination system was
adopi in this work to realize the replacement of cat gene by asd gene. The results indicated that A-Red recombina-
tion system was conveniént and efficient to reconstruct big plasmid.
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HFEMKABIFE (ETEC) SIEFAEFEES, ERFBRRTNIEREAZ—
ETEC HFEHRFAFARBE (ERETF) S5HEE, WHEEENR, RREGD
THMTAMEETARER, “4£HEE, FAREBEEZ (LT) BIEFEEEH
HEFEE" . Bk pMM08S diBR R ESHWE" , B8 ETEC #iit & £ E 8 4 K88ac
5EEHEE LTAB &R, #HAABERMAEIF AT CHEARb . % pMMOSS
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FAL X ItEd C600, MR Mt MM3 SR P R R AR E Y, Hh
THEKRMMI TERBRESWEM, o BENTE, ARNFRPRGHERE, &
BASAER TR, Rk, ABESHHTRGE.

1988 4F Curtiss TR A HKERGEYITRRTEL T 5 L-HAFHBUE#
5, HERERIBREMEHAET —LH2E0 . S FR pMMOSS #Ek BR
HE D, SRR LN cor HABKIKE, M od BEHR, HILHWEKRH
ABRE osd R NREEHEA, RBTHGHER, LHEERTERE K 5 LT WEEH.

LA A-Red HARF AN EATER MR RN ETHRARBERAO S %
TREA, fRORMR KB <50 /050 I 155 25 700 3 Mo Ak 1 (e vi ) 9 3 4 12
KL pKD46 B — T RER, @R Red BH (gom. bet fll exvo) REH—1
EE N mRh, FEMAEEHETR T RS Red HAEH, KERAERENRR
R, ERERST 37TCHTLLASERE™, A \-Red HA RGN 455 5 T8
B AeRERAKBARATROAE FORDE FRRA D, BRmE Ry b
HEAMBRERSTFANRE, RITMWIERNA, ARed RARFWNEEKXRE HiEE
N F AR S E T ERRE,

1 #REHE
L1 Bk
n#El,
F1 LEGHANARTARN
Strains and plasmids Characteristics Source
Strain
MM-3 E. coli C600, contain the plasmid of pMMO85 From Chen!?
X6097 E. coli qsd” Dr. Roy Curtiss I11
Plasmid
pLZL1 asd*, amp" This lab
pMMO85 K88ac*, LTA'B* . em® From Chen!?!
pKIM6 araBp-gam-bet-exo Dr. B L Wanner!#!
1.2 35i%

BTEEE X HNEKRWITE DNA 89 PCR ¥ 3% 4. Forcatasd (5° GAG-
GCATTTC AGTCAGTTGC TCAATGTACC TATAACCAGa AGCGGTTAGC TCCTTCGGT 3’ ),
Revcatasd (5’ CCGACATGGA AGCCATCACA AACGGCATGA TGAACCTGAC CAACT-
TACTT CTGACAACG 37), 1K 5’ % 3%t 1 car EEABIERE I3’ 56 200t # asd
HEEFER AR, AFAHEEOMER ca REFFIMEE, HEE osd EE, HTRH
EEBHEBHRINOEI A W58 Forcat (57 ATATCCCAATGGCATCGTAA 37 )
(20nt) AT ¥5[® Reveat (57 TGGAAGCCATCACAAACG 37) (18m), 1435
cat HE FAHEBRA S S—-BRAREFANY H—-EEBEIFEN—F. A3y
MatE 2R YR AR A 74558
1.3 @& PCR =3k E sk

TR & PCR =YEMI LY pfu DNA RERE, B A S7EE ad ERMNER
plLZLL, RPERMBLE S pfu DNA RERBG R B, K% PCR REEEE
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FHER) PCR =%, 94C $/E# Smin J5, DL 94T M 40s, 58C B Kk 40s 72°C JEfi
2min, F—MERHERAEAE, BABEEMKO.5C, MMHT 16 MEF, HER
KEBEET SOC, RSHEEMPCR, L 94C T H 40s, 50°CIB K 40s 72°C FE 4
2min #4720 PEFH, PCR =410 1:200 ML AIMABIF MR E AF, HTHE2 K
PCR, UATEBRBEHUERIMENT, 82 K PCR &R E 1 K PCR, 74 F B E W ddnsk
PATEEML, BT S0l WBERR M, E DNA X E R 7. 8pg/mL,
1.4 EZEameiEE

5 F8 pMMOSS MTE F B AT H Co00 pi2EE %, A CaCLEEBIIXBHITH
X6007 1, FREMRE _ S EH R (DAP) A K, HEREENMMNELT. HRE
By B8 AL F H 38 B CaClL e BAZ A 40, #4305 Red FEH R 5 1) Fivkr pKD46 7%
L EE ARG, 30CHFE24h, RN DAP, EHBE. EFEFSEN LB VR LRk EE,
AT MBS, WETEE SoL BIEEFEFIRIERE, 1100 HE
FREFET S0 mL MEEREEFRE, 30CESHEHR2.5h £F, E 0D, KK 0.2 £4,
HEAZHRE A 2mmol/L B L-BDI{HENES Red HHFE AWM R L, BEERIWER, &
HODg A2IHR 0.5 EABHREE, A0k 3w, BEEEEERT
400pL B8 9 10% M H A, B 2S5pl TRk,
1.5 BEHwEd

HR3pL 2455 PCR 74 (23ng DNA), 5 25pL BEZHMBRSG, HIREWIMA
#) 0. lem f¥) Bio-Rad ALiR AR, fEME 1. 8kV, Bkod 25uF, BFH 2000 HESHFHITHE
di; RAO 2em MR, REEED 2.5kV, HE&S2¥A%F, daHEREMAT
¥WIimLLB#Mk, 37CHE Lh £h, R200uL BAT LB Bt t, T CHBERFRE
A FRERRM
1.6 2EPCREESEARMNMNELTF

FEHLHKIR S 7EkE, 755 ml LB SRR R P38, BUE K 7ul 1A PCR /)
B, 7€ PCR {{ ELL 99T L Smin, PRRZE 10C Imin, EFEE K, H
MEFEETEHEARES ., RABESEPMASLL BERZ SN PCR LK E, ¥
31494 Forcat #l Reveat, Tag DNA R-& 85K AEHCA R . PCR & 94T
AL 40s, 52°CIE Kk 40s, T2CIEY 2min JE4T 30 DNEFR.

2 £HR

¥ car BFE BT asd HH, WHUFIE asd HHE RO EHFRG DEMEZFR LT
HH— B R . @ XA pLZL1 BWE, RPN FTEHE N osd BA S
GenBank V00262 #3% ff) “KEFFTARITAEMERBMEM" FHIRE—BM, Eitx
#Ro[6) BRIAHTPEE ad EEANEFEH TG ZR LTS, Wit —X&EE51Y,
Forcatasd (5’ GAGGCATTTC AGTCAGTTGC TCAATGTACC TATAACCAGa AGCGGTTAGC
TCCTTCGGT 3’ ), H1 Reveatasd (5’ CCGACATGGA AGCCATCACA AACGGCATGA
TGAACCTGAC CAACTTACTT CTGACAACG 3’ ) H A Forcatasd lH 5° % 39nt B9 cat BH
BRI (M car BEEGRIGFFH RS 67 (RIS 105 7) f13° 4% 20nt 49 asd EEHSMRIR
X {GenBank V00262 0 FH) asd BEHHE — MM EZ K28 U ZE9 {4) 4HHE; Rev-
catasd B 57 % 390t ] car FEHFE X (M car EEGIEFFHE 605 11 B 567 £i7)
13" %5 20nt B asd BEFSMAETE (GenBank V00262 L% asd REMBE —1THE
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2IE, B2 MES3 A1) A, fFEMNFER pLZL] |
PR 1. Tkb K osd EH, HHE car ZRREF
FiH5E 105 A1 RIS 567 L2 (8] /¥ 5 B K asd EEF
3, SIS, HTRHEASIYEN 200 Hasd Bt
HFFSI LAY Tm EARZE 10, RARER PCR BT |
asd 2B, BUF TRIFHISAE (B 1), 1,200

Wit PCR 48t asd HBJG, 7 B L BUR R R 200
pLZLl AT X, #RMBMAELER, % 1 K PCR =Y
P 1:200 B A BB R B R T, fEARRHETT
%2 W PCR, %2 ¥ PCR &44£R% 1 I PCR, F¥ift— B 1 PCR 5 asd FI
B AT AR | NA etk 2 FCR 57

Fi CaCl, ¥ ) & X6097 MR % &, B BH
pMMO85 Fffik pKD46 S ZE KD, FH FFMEAME EEHTEE WD AR
BRE, FEREHREEHM, 5 PCR=WRE, #iTEE. AT HERR,
£ 1mL BH K LB ERETMRR, 37 CHEBEFIERERATFHERRR

DNA INA R SR EHBEMMBER (F2).

#2 DNAMBEHAREYEMXR

asd XA

RHME
( x10*4/pug DNA)
2.2
1.0

BRSMMAER (pLl) DNA fn# (ng)  @BFFK/D (em) FAR B

25 23 0.1
25 39 0.1
25 78 0.1 0

50 39 0.2 1.0
50 78 0.2 11 1.4
80 78 0.2 9 1.2

ME2RLUEE, EERFFEEARMELT, O EABEANEE,
EH7E 1.0 ~2.2 x 10° LT/ pg DNA Z A, ME— BB KEMERERZSAMER
25uL, DNA fin& 78ng iX—4H, fHit2ZENFMNE DNA IAREE G B T B2 S
BURIE 173, R T giMBRERE,

PEBCEAR £ FR REFIIBRERTE 21 1, BUARESRLUG 2R PCR 8%, BESRN
2 fiiiR,

EN1ER2 EFEAERED, BTHE20 SEBREAZN, HEAXERSAT
1. 8kb i) asd AR BT W, HAFR ERKEMZERERERR (FXRHF 5%
ER). HREENE, 8 -1TEARERETHET 0.5kb AR ca BRI FH
&4, ULBHBRR pMMO8S 7ET8 PR UL HE NIERFFTEN, N-Red B4 RGN TR
BEERNBBRMBFRITERTFLA T 1B 24MEN, FLULEHAFERABEEREF
HEAK, BRASERNERERNAEARNGRSE, HE T5py/mL BEREK LB
BikERES 1 B8 10 SEAREHITER, EUEKRARY, EATREIEPR
B pMMO85 WFFTE. A4, A®E 100pg/mL WETFTHER LB BikiEHREN 1 5310 5
EAREHITESR, RUEKRRAYRE, REENEH T M BN pKD46 hFEAT

B O B oW
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M 11121314 1516 1718 19 20 21

bp kb
%,g% - - LB R st 1.8 (asd gene)
ggg e 1T T T 0.5 (cat gene)
%,g% 1.8 (asd gene)
g% —————————— 0.5 {cat gene)

M12 3456728910

2 EATFHLMHPCR 5%
M DNA marker, 11 ~21 &EHFHNIFHRS
WEHED, EITCTHER L E 2 REEHEBRM BB

ATHBASHEBRL ad BRMEHATR, TERE—1 A 1. 8kb ) asd 2
PR AR ke, SR, RBURE)S, HINMBAYESRRLRA KRB E
M1 23435 X6097 1, FH LB V70, ¥R EAT
kb BT 5 ik, ST PCREFE,
1.8 (asd gene) 53K HA, 1. 8kb ) asd AR RET BN

SRTFTE, IR car HBAY 0. 5kb M5 RS
WHET (WE3FR), BABEEPER
SIREER pMMO85, H 45, 118k 10 &,
SNEN#HGT T AEEMETHTERRURIE,
RATEBEMMEREET, 3TCHRKIESR
B3 FNESLEEA T2 PR g 0N LEMIARABKIER, #—SRuE
M DNA marker, 1 -5 & EAGRONFES T @ PEASEH pMMO85 # pKD46, EB$
BRI RIS £, RN ALk

BB TIRIFRBR, HEA TR G4 R pMMO8S-asd,

RS (2], XBUR pMMOSS TR EnT, WERB M THRE: (1) Xhol
af LI EYIBOR /A 23kb B —257F; (2) BamHI [ EYIRAFEHE, Bk
AIFHIPIRAHT o XL R pMMOBS -asd E47 R i HERB U B 3% 347, R BB A asd
AR HAHRXFINEE Xhol BN, HI Xhol 7Y LK pMMO85-asd ] i A/h 4 24kb
BB — 2% asd BEFEHIFLEH —1 BamHI Bg¥I6: 4, Bk BamHI 0] LI b
pMMO85-asd b1 5 asd BEFEAEXI NI FHF (WNE 4 BiR) . Bkl pMMO8S 1 pMMOSS5-
asd UK EME S5, SRV TEFRHE—B.

Xf pMMO85-asd ) cat-asd-cat HIXFR 4 HATFFFWE, BIFEREY, asd EHM
B M TSR T B3SO ST car BEIEFT T Bk,

bp
3,000
2,000
1,200

800
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Xhol Baﬂ Xhol BamHI

NS
AN

\kss N es
MMO85 A -Red ® 3
P 3000 ! - pf pMMO8Sasd
i bp /) 24000 bp
Vi b — PCR products
cat V4 W ofasd gene \‘%d?/é\
A v -~
\ BamHI
BamHI1 Baml BamH1
B4 E4FR pMMOSS — asd IHIEE

bp M 1 2 3 4

asd gene

5 [l pMMO8S 1 pMMOBS — asd KRBV
M DNA marker, 1 Jfi% pMMOB5/Xhol, 2 F# pMMO85-asd/ Xhol,
3 [k pMMOBS5/BamHi, 4 i pMMO8S-asd/BemHI

3 g

AR HE, BHERER pMM085S FHH KA B RIHEREN cat BB osd B
B, ek F AR T asd EHEMFNE T HE X6097 WREHBGLRE, HERLIRTR
SN REEEEMFEOEBELS . B, SEEEPATEDSH R
pMMO85 R EEUERERS, AEETHREBXIBEBMER ca MRHHK
¥ pLZL]1 | By asd REREHT .

FIFH \-Red B 4] R G700 BB b xHE & B AT RBRMER, 0¥ LN ER
#, B ESERENREREERLEAGE, FHMBRHERIEEAFE, #i7
B EERERA S E T EWHRT, NiEEEERA A TRIENIERES, MH,
SR FEESTREML, RRESIHPEFRUSENESSFE, Bis
BROENSHREE P EROERE GEY RR2BEN) £, NmEMME DNA,
LREAMILET A, ALREH, EHETEERETENRBRBESRG, KEYS
AERMEERERR (95%),

AR RYESRNNFEARRNRBAFAGRES, HiBd—KBBUR
R EHELTE RN LR

AEEEE THANTRE, TERRIEFHEIHLUE, MEMHUERRERRE
SRLER—ENEH, XTXHENTEREHRTEP.

B E XMW
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