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UUPH KEE|EARTAA KIE 030006}

RO B AT B ( Envinia amylovore ) FESE B Rrp 6 [H 55 09 30 4 K5 2 pCPPA30 1L
FIAE ) & B 2 B R TR 2 B ( Pantoea agglomerans Y308R WP a] LB AL A BB A E &Sy
FFE R A B R AG TR B BE 7, pCPP430 HHF 5 29 40kb Y B ok s B EC AT )
ik DNA, TEAFIZ 14 308R P R AR s A% . A SURSGHB )7 18 B 75 B BR B RK2 (¥ 5 B
B PER parDE 1 BE 3 AR F5 ME 3K pUT/mini-TnS Km B0 ME — 55 B8 7 55 Notl [, 88 15 F) A
TnS Y86 A ¥ par DE RPN E A5 pCPPA30 |, Bl FE XS BB E T R E 40t ik
B R PR R R TR R B A A B AR T,

FEtia): DB AN, EREEN, perDE, BETF, pUT/mini-Thd Km

FEAES (786 X EERRIRE A 3CE RS 0001-6209 (2001) 06-0662-07

UKL pCPP430 85447 & 29 40kb 19 3L K B 9% M ( Erwinia amylovora ) FITHRESE BB hp
EHE,EHEN hapin BEHF LB RIESN THYATERZ N, #HiESHEAREERK
PEU Y R AT T A i R AR RO T EE 9% pCPP4A30 5 A BT B ( Pantoea agglomerans ) 308R
H HEE T af LR S i 802 (harpin) (Y A2 B LB 308R (pCPP430)"  {H & % PR BT BL7E
308R FABERREBIEY . AME AR THEN , FEEAREEREREENFRETA
A IS R, SRR ) TR T A H () R, AY s Ak B AR, T BLTE K ML R B A
FEBT AT LA R A L, AR T4 - 4 iR /0 7 G R s R

FOiE E AL E TR RK2 S{RIERR E A W ERNDE aBaE 3.2kb WA B L,
Hh 0.8kb 19 parDE A {§f 5 5 U7 G0RL 76 B 75 AR B R 8808, 45 512 MOR I AR 1] i 49 £
B AT L 100 % W E R . 3 A B wl DL fdE R [R) & ) 69 OB 7 % FF T R R S B
faE e XA BR T parDE HER T M A0 B T BRI RS E S s . AR,
BT R T — ) B U L, FUFTE LA e T B parDE A 2 F R 2425 50kb M
FL pCPP430 RIS . pUT/mini-TnS Km™ & TnS A9 - -T2 4. FI % BEF pUTmini-
Tn5 Km B 55 EEF P par DE {4 4 5 40 3] 308 R( pCPP430) 19 BUKr pCPP430 WK 42 B T2 1 i
fefa ek, [FRHME 8 T E /™ harpin MEEH .
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Table 1 Strains and plasmids used in this study

Strain ot plasmid Genotype Source

E . coliDH5a sup EA4 A LacU196( pB0lac ZAMIS) rec Aend A Nx* Laboratory collection
E . coliSy _1apr rec Athi pro hadR =~ M* lysogenized with RP4,5m' Prof. Zhang Jie
P . agglomerans308R Spontaneous rifampicin-resistant mutant Laboratory collection

E. coli MM294( pRK2013)

Triparental mating helper

Prof. Zhou Junchu

pCPP430 Cosmid clone of Arp genes cluster, Sp* Wei et al., 1992
pTR102 Recombinant with parDE Prof. Zhou Junchu
pUT/mini-Tn5 Km Denivative of TnS, Km' Prof. Zhang Jie
pTP parDE inserted in pGEM-T, Amp” This study
plnp par DE inserted inNotl site of PUTmini-TnS Km, Amp’,Km' This study
pRTnp pCPP430 in vitro recombinant with perDE, sp”, K’ This study

1.2 EFESRF

mEEK HRRNGERREER BEFR MEEBWAEEEMTHLAGEAK
B . RN E & (Km)30ug/mL, #1148 B 2 (Rm ) 300pg/mL, % 5 F Z (Amp) 100g/mL, IL R &
% (Sp)40sg/mL, 55 & (Sm) prg/ml., 25 1% K B (Nx) 15pg/mL; 25 F FR &) 12 9 VT8 . T4 DNA 1%
1M . Taq DNA B A EF KL R ABHE ANTP E A 1L EXH| W B Promega NEEIS
1.3 EEHAR
1.3.1 SFREEA. BN EHTRA/NI RN EH TN, A Wizardplus
Midipreps{ Promega ) DNA 24t 12t 7] & g 47 Jo B 1 IR B, DNA M08 G L FE
43 B R FIARHE F 52 10], 48 GenBank B F ) parDE BV FIHIES1 4, LL pTRIO2
BARY 8 h &, 5IE7 .

EmE81% Par3: 5 TATAGCGGCCGCGCGTCCCCCTTGGTCAAATS ;

R 5187 Pard:5” TATAGCGGCCGCAGTACGCCATCAGGACGT3

BASIHMPREEES T — Nol VIS (R TRIZED).

PCR R BZ 4k % : ddH, 0 16.5uL, 200pmol/L ANTPs 2p:L, 10 x 22 vh i 2.5pL, 25 mmol/T. Mg-
Cl, 2p1., 50pmol/pL 3| ¥ P, 0.5uL, 50pmol/pL 51 ¥ P,,0.5uL, 100ng/pl. ##2 0.5uL, SU/uL
Taq DNA &8 0.4uL, B #1H 20pL, PCR F M F:94C, & 4min, 94°C, 1min, 50°C,
2min,72C ,3min, 3t 25 NMEF  RJG 72C M 10min.
132 BEESER" . &AM A EH LB K5 & 1 of & 55k % K5 308R
(pCPP430) (Sp,Rm, 28°C ) FIH# & mini-TnS-parDE B K E S, 0 (pTnp) (Sm, Amp, Km,
37C), HRRE -MEFRYSE ImL, B0 5 HKEH 10mmol/L MgSO, FEHEE, FH
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100, L EBRS . HET LB FAR LA 0.45um BRI PR BB 05~ 1.00, FHELELS
TP E T 28CHFE 8~ 12h, WERE A KO KERN SmL 10mmol/L MgSO, I
TERTHRERTHRBHRELTE,

1.3.3 FIFA#E AL 308R(pRTnp) : MRS LR P EE EAK A4 A RE K
10mmol/L MgSO, ¥t FJ5, ¥ T2 %F Rm Km Sp # 5mL # /K LB &, A f5 B /& 24h £ 10%
FHEE®ETHE Bm Km ) SmL 4K LB &, 7 %, |1 ERZ AR A
MR —ERBEFE R ICHER S DA A g F AR BR e
o

1.3.4  Fl L8 S PE 35 tE 0 X6 308R(pRTop)" " :BEALE B2 B 200 RE AT H B IHEN
W BB MR iR A5 . B/ T3%H Rm Km Sp #9 SmL # 4 LB 28 C L H,
20 HBRERMSEIZR, A RT 0D,0.8 B, 37l 8O R 3G E O W E 1mL
W&, Smmol/L #EREZE M (pHE ) HE— K, ARG EHEFE P 0.5ml # Smmol/L B R
W (pH6.5) ., FFIEBMEILNIL BREBERAXHEHOEHEN, BFRSE
ANFLE T, WS O 0BT , S BT A M P 4 B (R B P, A AR A M B K
BT, 16h fE B AR AR AR PR NS . A A R B RE R 2 B L RS BE

1.3.5 ZXEZTMEBR" . 25| hIBWEIE E. coli MM204(pRK2013), #tEH 308R(pRT-
np) , 4K # DHSe = F B A9 AT, 37°C \28°C 37 CHE 3% 16h, B RS- BU B, AWK LB 5%
FRE—K,BFEET LB, PR =FH 20uLB5, % T LB FHR LM 0.45. RBEH
KB OS~1.0h FREEART HFRT IVCHESEF 14h, WEEEERPOHANR
RERBERFTSHMIAET (N Kn Sp) IR L IS RBEKM A= EXTRENE
&F-

1.3.6 FEHARKL:NAIL

2 FRFHAM

2.1 parDE FEMEHMRHESHERE pUT/mini-TnS Km fIE A

AT 4B GenBank F & F Ay 790bp B9 parDE HFEF 7% 11T 3140 Par3 Al Pad, 57 51
¥ T RS T A EE 5" 5 1T 19bp 1 18bp FEFI, A AF A T8 Notl L9 K 7E
P 12bp FHILLLUEET MU MBEMNAE B EFBEIIEL N Nal Y4 A pTRIO2 B
DNA H# 4R, Par3 71 Pard {ES| 905 18 14 T 814bp K H BT BR , £ i 4 2UB NG W 38 B b 3K
R4 IS 5 pGEM-T #i{k DNA ¥ # % 1k DHSe, 3853 AR R BB, % 5 th B4 Fok pTe,
Not1 HJE] pTP DNA, {ik 45 25 57 0 08 & K s 3K B1 UK 0.8kb B B, 54 W — B8 ¥] . CIP X BR
5 BERREHH pUT/mini-TnS Km DNA EBIGH AL E. coli S;_ ., 83 BB B B§Y), &
E B RA pTop, £ VY HEE #7347 # PCR 5788 (B 2) , iEFI BT LR,
2.2 parDE KBt 5 pCPP430 BUtk A I . i ik

parDE B BHiE A B4 B FR 4848 pUT/mini-TnS Km 895 RE 2 B P ME— £ Noel 35R& G7
ALBPIEE AR pTop, &3 BB E. coli S_ 1 o KA 308R{pCPP430) Ny 5% 1K
B .Sy 1 (pTnp) MELKEATHR RES AHARIHERBR L EXIRE B LER
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_’Blgl Il o ﬁ;]g
-— —
I end I'EI D

Km end pTRIOZ
PUT/mini oS Km Vot |

Not 1 l PCR
Not 1 Notl
pCEM-T l |
vectar parDE

hrp gene cluster cos
cagential region SF"S‘“"
orl

ror @

hrp gene cluster
essential region

A1 EEEAREK

Fig.1 Main routing

ROBA R MgSO, MU T B BANBAEEFETIHNAA RO LB PHETE
S8, FIH parDE B $2 7 PR % pCPP430 "Il A T parDE B s BE AL #K, 7] B i
308R (pCPP430) M Pt T FE . £ 1< 100 /5, 3 B BB pCPP430 M 308R M E A B BN &
1%, B FRCEETWHA RN pTop WER HEHEN 64%(E 3),

BEEEEE 20005 Lt RS FHR AR REENE L@ RMEE,
I E 200 4, S B K, 24h EWME R B, 200 M REKPLA 4 T~ REHG LK
REASFER B 4P RR T HITMmESE R
2.3 %A parDE BI¥EERTRK pRYnp M5 TRiE
2.3.1 T4 R pRTop 7€ 308R H A9 40 T K iik - 4 38 13 48 58 0 5 4 B2 B 3% 1 9 6 h 29
24 A8 75 Bk S BIR BUTORL, 1 LARF 2 BUBL A 4R, Par3  Pard N 5| ¥ 47 PCR L AL, PCR L
RiiB Kk EEH SOCH N 60C, BRkT NS parDE A BA/NHE M &AW . LIHEFEHR
IO parDE YE XS, 5 PCR P IT R A, RS M.
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£ m 308R (pRTp)
308R (pCPP430)

Percentage of resistance strain
o8 8888388

Bl 2 JERL pTnp B PCR 3
Fig.2 PCR of plasmid pTnp
1. EcoRI + Hindlll ; 2. Negative Control; 3.Positive Control;
4. parDE PCR Product {pTnp as Template) .

B 3§k 308R(pRTnP) B2 RUERE ¥

Fig.3 Conjugator screened by genetic stability

2.3.2 EH B pRTnp 3853 = E A B 1k
B3 DHSa F I/ FRIE: N 24 SR H
FEHL 3 B 5 ™ B Bk, B 112 308R ( pRTnp40,
60,120,169,200) , # i =R KEK T EHE
T EARBEESDAA RN
(Nx") A9 DH5a %, I F Nx Km Sp PitEif ik
A T DHSa(pRTnp). S A HBRFH 3 1B F
T# A& F, €12 DH5« (pRTnpl20, 169,
200), BATHEH 2 M A FHTRBRE P
HAE R, 7 5 BamHI §§ 40 7E 2 84K 317
parDE W43 , 3 DL 8 S 4R 10 A9 parDE {E
RS, WA RR K H PCR =Y #iT T
Southern Blotting 3iF (& 5),

3 Wik
B4 )R SR O R F (BT 3k Bm .

Fig.4 Conjugator screened by hypersensitive response B REHREERARETT 1M E—8
Nol BREM A, X—BIFAEREBAT HERARBBE, AFEHERFE AR
Frfa 89 DNA FBt. HATATH parDE BAX — i &, EH R THRIRSHE AR Nol 1)
RETIY) Par3 \Pard, HIECEWE mini-TnS M—RINVHETED, BT RA—E Notl it
KON, FERBEBTUH A — 1 MCS™ X0, B F3F G A E MiE A E A E i M
fei 8,

FAVF E . coliS,;_ 5 (pTnp) Fil 308R(pCPP430) HATH R 45 & LR BT, A B 1 F 4R
i 3t , WA 38 2 i SRR 0 P R R AE AR, R T Sy L Sm, pCPP430 #i Sp,
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XEMHHEERR—ZEEEH, MR A SpKm 34 F 5 7 % pCPP430 P A T parDE
B, WA G R R R E. coliSy_ o (pTop) o B, REEFIRBRIUE RSN
DNA M H S HHITRE, RAI1%EFE T parDE 18 5 OB B M AR EF pCPP430 H Arp
5 PR 8 1 5 A R 9 e R S R TRATT R R I SRR AR

B 5 BERTHRENEERTE pRTop B PCR & Southern blotting #¥ 32 X I
Fig.5 PCR and Southern blotting of increased stability plasmid pRTnp
1. 1kb Ladder; 2. pCPP430; 3.pRTnp 120; 4.pRTnpl69; 5.pCPP430 BamHI digestion; 6.PCR product with
pTR102 as template; 7 ~ 8. PCR products with pRTnp120 and pRTnpl169 as templates.

200 Mt SR E R P RS 24 N E B RE R, 4 FRIEFRS perDE
BB & pCPP430 L,

KT i — i B A B, B ST AR T A9 DHSe(Nx ) 1E R Z 168, FI
= EAM Y B8 3 598K pRTnp F A DHSa(Nx') ¥, H14 BEA Nx Km Sp, iR A8
BETES T, KERA S BRIEA pCPPA30 FHATHA Kn itk R ER , LA
AT parDE K Bt. k4, A PCR 724 . Bk X B§ ] 9 Southem blotting B 45 R #] W, , parDE
BaciE A T R pCPP430 B, B R Tt — A HWITH R EMEREN

&R, RMNEBA TGRS IBMEMESE T REREHEXEEREHIESA
308R(pRTnp) , 7 EA#4E parDE BB EM ENINBEREHSEUREER B EE—
BRAKSREBRENTITERNSNTAEIARXE.
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USE TRANSPOSON AND parDE THROUGH IN VIVO CLONING TO PROMOTE
THE GENETIC STABILITY OF PLASMID pCPP430"

Zhang Li Shen Quan Zhao Liping”
( Institute of Biotechnology Shanxi University, Taiyuan 030006, China)

Abstract: Plasmid pCPP430 carrying the hrp gene cluster after transformated into 308R ( Pantoes
agglomerans } can cause the hypersensitive response, and simulianeously induce the plant resistance
to disease. It was genetically unstable in P. agglomerans . 0.8kb parDE region of the broad-host
range plasmid RK2 is responsible for plasmid partition. It can mediate plasmid maitenance of many
kinds in Rhizobium meliloti, and also can promote the genetic stability of recombinant plasmid in the
biocontrol bacteria P . agglomerans . In this paper, we cloned parDE into pCPP430 in vive through
transposition to promote its genetic stability. perDE was amplified by PCR., inserted into pGEM-T
vector and cut out and religated to NotI-cut transposon vector pUT/mini-Tn5 Km to get a parDE
containing mini-Tn5, pTnp. After conjugation between S;_ ;. (pTnp)} and 308R (pCPP430},
parDE was cloned in wivo into plasmid pCPP430 to obtain pRTnp. It was demonstrated that the in-
sertion of parDE in pCPP430 increased significantly the plasmid’s stability in P . agglomerans .
Key words: Hypersensitive response, Stability of plasmid, parDE, Transposon, pUT/mini-Tn5
Km
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