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ZAEEREERICENRERER (PGPR)FIZEERE"
RRg REK'TT EET RydeMH

(VPR E R R S 310029)
{? CSIRO Land and Water,Glen Osmond , A, 5064 , Australia)

f§ EF.RA=-ETRAER. GBI o HEREE locZY HiDE R FARNREEE®(PC-
PR) % 1 B #k Pseudomonas fluorescens CN116 Fl Pseudomonas corrugata CN31 BR8£Ik EH
b BRI R R MR B T T R B LA M Bk IR M BE T L TE R A LAY MO SRR B
LA ® X-Gal B E R R SENE S 2 Southern G H L EIIRIEER laZY F4ET
HUAHKNAEOEKE SRR ICE K ICHRBE, SN B EE K LR ER RN
HUHR AT AW HESEATT PCPR AEM BT ME GEEIT LSS ONIF
)RR AR A ER P 5| AN PGPR Btk 5 + F M E 4 57, #1 F R AT A 10 CFU/mL, A
PCPREREH A FTASFEFWHRARET - TEFHNITR,

XEiE, YR EEEE(PGPR) . & FEARIT, lecZY A HE T Tn7, r THBEF

hEAES (0344, '3 TaEtRiREE A 303 452 0001-6209 (2001) 03-0287-06

#4748 [ {2 4 3 ( Plamt Growth-Promoting Rhizobacteria, {5 #F PGPR) 2R M — XK K
HHEE . EEER A ERERAER . EENNENERELRE L1505
g, EAER,PCPR BRI LA HAH REEVF MM RE B A TS, E 1997
4% PGPR WER S IFt & 2447 rmE™ . B3 PGPR &9 #5 FH UL H #9557 4 1R A&
HRD AP R PCPR MM AREBEE M ANME, i FlR, FEYREmM AL R
EHMpHE WEW, SHEITEMMNER. SREMEVHERS. D THREZEBENTR
FEEBRBERMS AREN PCPREW MRS L EFME T, UHT LR T L HEN
PR RS,

BEESTEYFHEARERE  EILFERESFMSFAYET VR T ~{1H ML HE
SR DATFEEY AP RMFEARRUS TEY S E AR ESEREY ., —&H
FEEEN SARENBEROBREETE RREH AT T ICSERRAHATH
Bl 4 A%0E, K, E o #f5 T A A 4r ic B B (Marker gene) 5 A {1 20 5 2 M\ T £ [E
WE RS ARBEFEHERA TR SR L XEMET AR T E R TR RN
FRERI CHEABYRARTOS, At HEMNEYHARPIUBEEMTILEREZEALRN
(40 gus B, lacZY HEZ)F AP HZ L E R (10 axAB) 7, PGPR B #kth i % 1
HEBTARGEAELEFIRENERYE" ALEE T2 X BITHAFERIT

* h A fE T B (ACIAR PN9680) 5 @ & 5 ¥ & ¥ & & I J (30070511 ) ¥ By

CCTEREA
EEM T PR (1967 - ). B, WIEMHA KXW L  FREHFMRHEE PGPR £&H%.
1% B 38 - 2000-07-24, 18 [E B X : 2000-10-18
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Y lacZ Z A (985 B-FABER) M lacY EE (RSB EEM ) B ABLSREEESE,
FACEBRMAER R ILAEAE P — A BR R, A R LW MO B FHE LAEK, 48 X
Gal(5-7-4-F-3-F| WR-B-D-F FLBE ) BB BB AMBEC NARNFRE - EMET
BLAEYE™ R IRIE T A R R A lacZY BT T Tn7 5 A %K PGPR 7 & % b
Pseudomonas fluorescens CN116 ! Pseudomonas corrugata CN31, A B 5 A B 8 Southern 2 %
RAEMARICES P E A TR TRER,

1 Metfe gk

1.1 #iXE%

IRk KB FF B E-coli R126, AL 9 pMON7197, & lacZY % H 5 & F Tn7 R4,
BE G (KRBETH)E Bk @A ABITE E. coliR81, ik pRK2013,Km' (£ E
Rit), HARE R J P14 PGPR Bk Pseudomonas fluorescens CN116 Hl pseudormonas corruga-
ta CN31(LUF I #R CN116 #1 CN31) , AR LR EFN B H A B NAE 2880 H TR
IR AR AE R AR AR, X B Z AR S RN E L R E s ST
RIB AR 241 BIOLOG £ E R4 M GC-FAME ¥ S RS EEF# .

1.2 EFE MEREIRH

SC 99 BT B 8% 3R B F (KMB  TZCA") \LB" #1 Mo!' |

MEZE KRKBE(Gm), FHEE (Kn), F3E T (Rif) , 5 % Sigma 7= 5%, 5+ T E W25
i BRI &% k(12
1.3 BREHMOIEN RRME (lac- ) RELEMABEESERM (RN RTHE %

CN116 1 CN31 £2 KMB & {65, F M9/ lac SFH (& 1% JL8E 4 MO [ (3% 35 5 ) R & 1
FF(27C .48 h) I A KB B F AR R TR B R AR HE, LY
KMB/Rif, Rif ¥ & M i 2 # :20mg/L .40mg/L ,60mg/L.80mg/L ,100mg/L.

1.4 AEESTHMEBRET(FHFRiICEK) BB

HEE BEEMZEES B TSN RN LB EHER IS5, 28CH %, B K
AR B R R B R 1:1:1,10:1:1,1:10:1 F1 1:1:10 &4 2, 4+ 9
% 1mL Eppendod B FIRST, A E MBI LB LA P R (CRLBRA),30CHK 18~
24 h Ja , i 2mLM9 35 % /b O [0, 3% 4 B M9/ lac (1% }/Rif (50mg/L) X-Gal (0.006% ) ¥
REBEFEEHERL. HBEEATHREREK LM T &8 E % F 6T M9/ lac/Rif/
X-Gal #1 M9/ lac/Gm/X-Gal PR 7 ¥4 L RI2E 35 9% , M H A KH R, B B 7 Rif 48 88
ERMAE Gm PREAZEREDOEGHE, R iCE %L,

1.5 #icEEA Southem FFWIF

LR B PR DNA B9 8 BU, 4732 PGPR B B 7048 7 BF 4 8 % 26 B 41 DNA 1938 B, South-
em KL HF B H MR [12] 3047, H o 2 5 F 4t R A8 F 8 DNA 2B SR 8 Byl
I# Hindll Y05, B2y 7Tkb A B (BR E lacZY BEIEX B, FARMSE 2P F
W ERA - FLBU TR AR Hindll , 225 EE N b,

1.6 fMRicHRPBEERR
RIS HEREBE RN EEE KMB iR (SFE MM RN Rif) F &S RERE &

© FERZFREBEDFRMEATIKSRIESS http://journals. im. ac. cn



e SeN T

S PTG TR, e e TN ETAR TR S s e T T e o

34 B % 3R 4 < E A R £ 2 R 4R 90 B IUAR 42 4 88 (PGPR) I 25 1 4k 289

MHUERE-CHHBEHBATIR(KEMARENRE L) - HEEH MY lac/
Rif/ X-Gal ¥4z # il .
1.7 #RiE PGPREHEM NEF £ B FH KL B

$7iC PGPR MR S X M BF A R MR L 5 . TZCA B B F BB A LB EL R
BRSSO E T B A A K B 7E KMB B 5 2 E PO B K - £ % i ; PDA
A5 0F ey 3 37 W0 52 % B N B B B R £ B AR IR Rhizoctonia solani AG4 . Pythium aphanider-
matym 0 P . ultimum WE G ERE  EBRARBEELRPRENERBARUES.
1.8 iRICEMEA T EEER

FRICHEHRIE R CN116RL, A BE K FI R M H BB E T HRBECEENE S MK E X
# 10°CFU/mL ~ 10°CFU/mL) )5 IR R XE L+ R HB(FARE L EDFH)HTHRE
RIS R A T KMB/RIf M9/ lac/Rif/X-Gal Fl M9/ lac/X-Gal F-# L ,30°CH 37 48 h, ME
EHREEMEAENR.

2 G RFpA

2.1 CN116 #1 CN31 FEHH) lac-RBEF M Rif REKRTFE

CN116 #1 CN31 F @ R 7E M9 ¥ L &
BEF HBREHERL RPEXFKES
EUEe e — 5, AR F 3L b ol
—BRIR,H lac-(FLEF R R, BT
REMEHRES REKEZHFIHBEOHE,F |
% CN116 71 CN31 S M XS B B R K E R |
100mg/L, it 7 CN116R 71 CN31R, £ 4t 5 {k
TR bT P T F B A B — B,
2.2 AEFZESHICEEME

MO 3 3 % Bl ik B9 1R & 2 A B Mo/ M1 BB E S % CNIISRL £ A R k&4
lac/Rif/X-Gal % # V4% | & th i s g s, | Dot m e WG _

Fig.1 Recovery colonies of CN116RL grown on different selec-

R —HER AR R(HA 5%) RRE tive media at the same diluted density
M9/ lac/Gm/X-Gal ¥4 A K, FERBKHFRIT 4. Mostac/X-Gal; B: MO/ lae/RifIX-Gal.
%% Gmr, RERA=ZFEATEE, WTHE -
7 pRK2013 th Bh F ¥ AR ICE A lacZY %% B 7 CN1I6R #1 CN31R B ¥k, EHFEFEW
EARE BEHERR T R A T, F et e HEB T #% L B P KL pMON7197 M E ., Mk
it #7510 B ¥k 12 2% CN116RL #1 CN31RL, 7E M9/ lac/Rif50/X-Gal M FRILEFH HE AL 6
(EERA) (A1),
2.3 S AR ER Southem ElifF 4 #7

CN116.CN116RL.CN31.CN31RL X E 4 DNA & Hind [ MR 2B (E 2) 5, 5

"', MERICHEH 3,205 H B%5,CNI16RL #1 CN31RL ¥ % 223 4 1 #l, CN116RL

FCN3IRL X FERE—&% , HHEFEA DNA L RE - aEA,
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bocos oA 43 21 2.4 FRIEMREREHER
i B FELERE B 30 WL b, 4R 7E 2K 4 1L b AT I B 40 BRI HER

' EXERTIHREIRERL; TRRRFLEARFERXFELEMK
BRERNA , EEBEEFR ESEF B ERI A RME
EEE, TELRHEWARICERERLARTREREEN,
2.5 #Ri2 PGPR Witk 5% L BF A BB Bk RO LE B

WS, B RICARS RN TFER AR ER
A EKBEE KACRKTEBHAREAR -JGIRCEKRX R
i JH BB 58 £ B IR R Rhizoctonia solani AG4 . Pythium aphani-
: dermatum . P. ultimum W B EER B EEA LT A HRES
B2 % Ak s souty. POPR B 0 T T 45.E 60 B4 45 {2 4 BURL 3 2478 LLIR 35 (0 3. 8

orn 2 35 4345 4) , FRicERBRIRICERUNE A REASHL-BEH—
Fig.2 Southem blotting analysis of X o
inserted marker gene 2.6 HICEHKERTFEYR

L.CHIIG;2. CNIIGRL:3. CN3Lid. g3 B ANk B CNIIGRL BRI A H KB+ EME 4
E]_"z:g';;;'ci“;:;_“'C”““‘““ LHBRBERFIRBER T F AN R B TR, ZRE
WP E—E ROME (4 & 10%) REF F L, 3 RE 5 1 X-
Gal BRI G B % (MM 1A), BEAXLEE AR BB (BERERTEHREHR, £K
AR BR ), (E R TR S M 2 R T4« 7R A0 Rif ROBLHE MO TR B, W RA — R K
A —HE %A 1B): BSME KMB/RIf PR EEWKMEGREHRB R ERA, FELE
WE MR RABT I, R DR ICE i B 74 B, W R 5 100—10°8F, i 82 4
HEEAEE, W TR EPENENECEE, RN T RERXE 10CFU/mL, 85T 8
K BARE A+ R E S A P M SR, TR M1 BB Rif 4792 B AR RT,
B TREATE 10°—10°CFU/mL Z 8,

3 CN31 B bk A B R 42 4 2R Bl 4 CN31 #1 CN31RL By #6 {2 £ R b8
Fig.3 The cucumber growth-promoting and disease control ef- Fig.4 Comparison on the effect of disease control and cucumber
fect of CN31 growth-promoting by CN31 and CN31RL marked with lacZY
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LR W B2 A 9 < iz HH & 8 I H740 BTOM B4R 4 78 (PGPR) i 3% & 4 291

3 i

Bl ARE M PCPREM SRR R L+ FHME 57, AP HFFHEEWREN, 25
AEAEAVMAMERBNESESMENERL., FRANRMFEPHARZHORFA
Btk B R P It RV PGPR MR AL A R R BRM HE BT RE &, &F
EREABAEE A RBEENE FHTLEAREARE - CHARRERIE,H
MEBR T, RAXRAMERN LA (B L) IAs BEHEHRTEERE— B EH
ok —m @ HEG SR EMNEE KR 2R BEEEREHRK, AH TRE RN,
ot e R RE R AL A ESCEARRE VR, M B XS TR EE 10°CFug
~10'CFU/g + 8 kT, REUEHRY .

Drahos 1 Hemming'**' i 3 XF 28 7 500 ™ {6 5 90 3 10 bk 43 B9 40 3003iE , % T 17 %6 < 6
PR FLAEAE M — IR, BN FLR A BREE & (lac- ). RAITTEHE F 7 X PGPR WK lac
HEEMLE BT T HERLE EEE locZY FAESF, 2 Southern 72354047, E 4710
ERAfMGTFREEmMIETS L ATRIERICERBENRBRESA I ERENRELERN T
BRTAAAEN™ . A4 E RICEMEAENRENETLEEN , AHEKR, B
FRFIRCEBBRIFIEHRUAR T RES S HENERE -2, AIRRERAKEN
B FHME R TR EE RN mE kNS . R AWK &R ™7 HEF, A
MAEAHEEA FRERMO, MOAAS TP HEENENBASS LE - SRR
fﬂ:}ﬁ/\aﬁ‘%%ﬁﬁ&x%ﬁﬁiﬁ%,EﬂﬂFﬁ?’}EﬁA(non—mutagenic insertion)m'”j:ﬁ'ﬁ—'?ﬂ
ERARHH TS FREASE, HAZNA EMNEAZBIN . 26080, A%ET (mutagenic
insertion) 3 4 i , 7 #8 A VB A R 55 80 (W03 F % % 7 TnS #5705 89 DO3 4 by @ #1)
— o AR ERECRTEHAAREANMER, B, RITRAT ™7 3 Bg x4 By
HEEREY AMAIET PCPR BRI MELEMNAZTE W, THRERWIED lacZy
BRAEMMHAEKRLECE FEANSKHERYE FicEES KM N TEHKRILE. B
mic RS AR MEFER B SR AR REELARELE,

EAFCERATERERMORERN, ERRNARER. LRGN lac+ A
Rif + MARICHGE R, BFHAECER T FRERDUAL, MYH%E TR < 10CFU/g
+ L eAE G A A B A R R S R R A S

S A5 H 3%, CN1I6RL A1 CN31RL B4R 1T PGPR B bR it K858 | B4k 0 08 2 B
RHRAE(E ) RN REETERS, NV PCPR AR AERBEM A TELSERRT
BT TR ABEENT R,

8 £ X W
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INTRODUCTION OF THE CHROMOGENIC GENE TO THE PLANT
GROWTH-PROMOTING RHIZOBACTERIA OF CUCUMBER"

Chen Xiaobin' Zhang Bingxin'" Lou Binggan' Ryder M H’
(" Department of Plani Protection , Zhejiang University , Hangzhou ,310029, China )
{2 CSIRQ Land and Water , Glen Osmond , 54,5064 , Australia )

Abstract: Using a bicomponent transposition system with the £. coli lacZY gene cloned between
Tn7 termini,a sensitive, selectable marker based on expression of the E. coli lac operon genes en-
coding B-galactosidase and lactose permease was transformed into the rifampicin resistant mutant of
plant growth-promoting rhizobacteria of cucumber, Pseudomonas aeruginosa CN116 and Pseudo-
monas corrugata CN31,respectively . Transformants were conferred the ability to utilize lactose as a
sole carbon source and the abtlity to cleave the chromogenis substrate X-Gal to show a specific blue
color . Southern blotting analysis showed that lacZY gene was inserted into the genome DNA of target
strains. Compared with the wild type strains, the cultural characters, morphelogical features, growth
promoting and disease control effects of transformants were almost unchanged, except the new marked
phenotype . This marker system enabled the detection of lac® transformants at sensitivity of 10 CFU/
g soil,which makes the further studies on PGPR more easily.

Key words: Plant growth-promoting thizobacteria (PGPR) , Chromogenic marker gene, lacZY gene,

Transnoson Tn7, Molecular ecology
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