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Construction of Mutant Population of Differential Race of
Xa23 Resistant to Rice Bacterial Blight and Avirulence

Activity Identification of Mutants
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Abstract The mutant population of Xanthomonas oryzae pv oryzae strain differential to rice bacterial blight resistance gene
Xa23 has been constructed mediated by transposon in vivo . The results of PCR amplification with specific primers and analysis
of flanking sequence of mutants indicated that the foreign DNA has been integrated into X . oryzae pv oryzae genome. Four
mutants with changed avirulent activity to Xa23 gene have been identified by artificial inoculation. It is possible to clone genes

that are required for AvrXa23 avirulence activity using this new strategy.
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TK RS B - # 7% ( Xanthonmonas oryzae pv oryzae, Xoo )R it LERFERE Xo23 RESRAMMER AEHERN
RABEFPHEIEREZ - ARREAERE=. BN BEANLLEHZ2EHNAMERIEER, ARRLY
EERHEE, AARKEREERRSHEMBANHE ROF AEASPIRERSRARTERR" BEUR K
RNARFER BER LGS KEATERERE X288 F.EJNEATHAATHERENKRITR. KBS A
NZH, REER SN B ER(Oryzae rufipogon) PR FEZBIHFERYUNERUETELR, AR Xo23 THEER,
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KA THAOH BB ERERN ) ERENE, 2XX
F—F ) in vivo FFEESARMWE T Xa23 B 5 H R IR T 1k
PE M R E S TAHT TS EE,

1 ##E5 7%

1.1 ##

KEBEAMRREEEN Xa23 ERMVEF EHH—IFE
EEH A 6 R FE B PXOW, BH Xa3 WA N E
CBB23(R HIFHEA N IGIO)H FTREKRE .5 PX09 XAH
B RRAR B R TR24 PE R RR AT R,

1.2 HEHEL

B Bk PX099 IR B E 0Dy = 0.5 ~ 0.6, il %
BEREAMK. 2% Igor Y Goryshinde %m M, XA Cel
Poralor Electroporation System ( Life Technolongies;, ) ¥ EZ::TN
< KAN-2 > Tnp Transposome( Epicentre® ) ¥, 3§ 5% 1L ) B 1% 41 i
o BIEHMIE SOCEFEP T 8CHREFLEF (h, BAET
B4 30ug/mL FARE E M PSA BT FE T ,28CH55E 24 ~ 36h
B R EER B ERE PSR (] 30ug/nl KEER)
) 384 FLIEFR R H .

1.3 EEXKBHPCREEREETHRALASWUFTIH

BEAL LRtk #4T PCR B W, 51 8 F 3 4. 5
gagecatallcaacgggaaa 3' (TS2-FW), 5’cgagealcaaalgaaacige 3’ ( TS2-
RV). PCR RRI{AR 25pL, W 10 x PCR SN 2% #h i 2.50L,
dNTPs (10mmol/L) 2uL, 3| # (8pmol/L) 2uL, Taq DNA 3 4 B
(3u/pl)0.2pL, Mg’ (25mmol/L) 2uL, B 1pL. LI RE4LH
PX099 ) DNA fEFA ¥ X1 BB, ¥ 3 #2 F 25 95°C Smin, (95°C
30s,58°C 455,72°C 1.5min)30 & ,72°C Tmin,

K Inverse PCR ik S 4 /6 E FE R AF PR S 4 o
WA AZFWFF., RAKEFHREFD SR BE
EcoRT B Bal I ¥ 2225 {K DNA AT M. S8, B & ™
PHIT Nested PCRTHE, B — % 5l B9 X FP2 (5
gtaacaclggcagageallacge-3') 1 RP-2  ( 5'-caccigaligcccgacallate-
3'), % %5 ¥ 4 FP-1(5'-acclacaacaaagelcicalcaace-3' ) il RP-
1(5'-geaalgtaacalcagagatiitgag-3') o Y M2 ¥ 24 95°C5min, 95°C
30s,52%C 455,72°C 1.5min)30 MEIR,72°C Tmin, F -8~
YEW R,

1.4 AIREMEERERTK

BRAET -S0CHRETEERESH Wpg/ml FPEEM
PSASSRERAL, ERKBAEM KA R ZAHEE X3
KRR CBB3 S B AR AKEHME, FEHFHRA
FER R IR24 EROR IR, RS 12d £/, 4B B4
BRI R PXO99 H3R9 5h RO 1 i TR 2 Bt 2 CBB23 &4
BRI HHE R Dz

2 #XR 5%

2.1 ZeITkEHE
Xoo BEBHAMA B, 2 SOCHEERRG RS
B, 24 ~ 36h FF IR TE & A 30pg/mL EARE £ 1 PSA T se by

FERRE B IEE R 25 b 032 1 T Bk AR 32 75 40 B 78 7 o
BFREEFEHAEETF. ARAKRBEMHERERZENR
MR LR E AR, B 4LBFE N 20ng EZ: : TN < KAN-2 > Tnp
Transposome =4 107 L E#) Kan® B 75,3 1 5 4 WL R
BHSGR. HEEBEHRERIARERE.RFT - 80T,
KH in viro FEEH RE KB 4700 ) Xoo ZEK , AFEEH
R B R R A6 1.17 %

%1 EZ::TN<KAN-2> Tnp Transposome(20ng) 2 ¥
HUABAHARMRSN Kan® WEM
Table 1 Kan® colonies of EZ: : TN < KAN-2 > Tnp
Transposome( 20ng) produced by Electroporation

Experiment 1 2 3 4
No. of Kan® colonies 430 213 600 284

2.2 HEFIEANE Xoo X FE A HIFE

FAHE EFBERNAHEERNFARITRESD
TS2-FW 1 TS2-RV, BEHLY 1% (R FF T-80°C W& & &, FEHLBK
BEARMK E RS REEKY F 74 800bp 7 B 45
FE(E L), SR ERBE N B =4 R EFER
3WE,PCR &M 100% XA, LR RS EREE
TEHARREENERA P,

A B C D E

F G H1 J K

Bl 1 Xanthomonas oryzae pv oryzae B PCR 48 #
Fig.1 PCR analysis of mutants of X. oryzae pv oryzae
Primer pairs was TS 2-FW and TS2-RV. A:marker, 1kb ladder; B ~ J:

mutants; K: Xoo wild strain.

F H Inverse PCR FIR T TIL A RA K5 B T A M
KE MRS (B 2), B8 65750 a5 5% EF R
Mosaic end, #t — & RAFE FHA BT Xoo WERAF,3H
HARM R EFREAMLSARRE(E3), HETER
1A Bk 2 1) 2 o AL 3 AL 4 R O 8 R R B A 4R 1 R
FARM TR,

FP1 FP2 RP2 RPI
- - ——
T =
ME ATG KANR TAA ME

B 2 EZ::TN < KAN-2 > Tnp Transposon % #J &
# inverse PCR 51 B
Fig.2 Schematic map of EZ: : TN < KAN-2 > Tnp Transposon
and the locations of primers used in inverse PCR

ME = Mosaic End.

23 EBERRTEMNMRR

EHHRER Xa23 M5 F CBB23 Xt PX099 i XA E
FEHURR B, RBEE AN 0.5 ~ 1.0cm, 7EM E MK,
RRANREENBHE N EHERE R LR A B R
BED FREKEXD5.0~7.0em, Xa23 B —4BEHK
WIS RER, 5% R E £ o a5 iR 5 R 5, %t
RE 7 MRRA GEREN A A M ST 4 E/ANR LK 85 E AL
HERYEABENR  FEREH/NTF 1.0em(EHF, A
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B, PRI REERZPCRY MEHAERETHRER
Br=dE ., M CBB23 MIHiME LRI H , LM E RN FREE
BB EETHTRESEEFRABTTEHEXERM
BE X

5-5 cggegacggeegegacgaglacgegacgig| gacugngnatatgigtaga. - - - ccaacracteigaaacaacatceas
10-3  cgtaggtg (i X C

| Eecigagnatatgigtaga - - - -ccaactacicigaaacaacatcea- - -

2-16(9) gacg ggcag:

BEL,
5-5 - - cgitacatt Icgeg 2g geteg
10-3  covvennnnn g giag gk ]atg geclgegeacgticg
2-16(9) s ceveecene cgitacatigiagiciclaaaact - - - - teRaCRSalatIRICIgIE |gg gcgcocggeggctaggtacac
5-5 geegetecgelagiceg
16-3 cgeegeataccggaatt

2-16(9) acacugttgeggecgt

B 3 EZ::TN < KAN-2 > Tnp Transposon 7E A {& 5-5.
10-3 1 2-16(9) Xoo 3 B 4 v 6 A i1 1 19 35 0 7 51
Fig. 3 Junction sequences of EZ: : TN < KAN-2 > Tnp
Transposon to flanking DNA of mutants 5-5,10-3 and 2-16(9)
The sequence in [ ] is the sequence of transposon, the shaded letters are

the sequence of mosaic end. The sequence outside [ ] is DNA of Xoo.

B4 FAHATEMOREEENF EHER
Fig.4 Leaves with increased symptoms produced by
mutants from infection assays

A :wild-type PX099;B ~ E: the mutants.
AEAEAS [ [ Latraly [

{/

EZ: :TN < KAN-2 > Tnp Transposome % & & K R IE & K &
BERO—FECAEOFERY AFERTHRBS,
AEEMMEAENEERREIARRN A REE, BEELEH
HAREEFSANEARS FHEETFERZHRLEH
HEEG RN RENEAN,

A XHRET EZ. TN < KAN-2 > Tnp Transposome & Z 5 1k
KEEHRENARYE SRR ZRET U THAM
B, SEANEETHUERBELD , R HER
AR ERAR AR HE T EER Xa23 % 5 # B
IR, N AvXa23 HERMET &4, HRIRMNE
[5] B:f 1 53 7 5 B 5 # Southern 2238 2 ¥ EZ: : TN < KAN-2 >
Tnp Transposome ER 77 K A LMY R R FEH B EAF
SR, UM RER Xe23 WEFHEXER.
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BE IS FEYF DOER WEHR S TEYF LK) (Short Protocols in Molecular Biology) &
WMEERR A EH (RS TEYF LR EILHD (Current Protocols in Molecular Biology) £ %1 #J
BEEE HBETCHRTHRAERTE AR ENLRER RS LZRELEZNIRB. £F—
MRS 5 F5 MRS EE . FIRETARHNT TR ITHEN B/ . KBTE A E &,
DNA % 543 ¥ ,DNA #1 RNA AYBS {2 $% /E ,RNA M5 & 544k, E 4 DNA 0%, E 4 DNA UEM
1 ,DNA W7 , 4 DNA ¥ ,DNA A WARF EMNAR , EQln i, fE%¥ ,DNA- & O
EHEER BRERES, AN 5 EAAkE RABEARN. EORRE EORBRLINSE, X TEDER
¥ EARMEER KItAITEFHNE.
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