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KBAMERBE EREER Xa2l BATRAATRBRE 64S

& OBLTOEXH AER

IA% L@E

BAP? kap' BxEY

W(REBEREREDRE, LR 100101)
MW kRS R M 310029}
(e ER B EREPERREBPRF, AKX 100080)

A E LR X2V ERINAEERE RRRAHAANRAEIR WHRFEASENABHNAEELATR
B 6aS TR, K A6 B BB MM, PCR % Southern A HHERRH X2 CEA P ZTHRENY, AEAMN
P 5% 55 JE 8 ( Xanthomonas oryzae po.oryeae) FHBEDH 6 B E T SRRFAEUKEEARES® T LK
#, EBEN X2 EERSBF AL EFEMBEEAKAN T, /7, Xa21 BH BT 3:1 WK,

XZWiA AR, REBAPEHN, Xa21 EH, H5% 648, HHHER

FEARE Q8 TMERSE A

R A M # & ( Xanthomonas oryzae pv. oryzae)
RABIENHEZ - . KBRER, ~BE™
20%~30%, FEME 0%, XEAK, ®HEFM
HHARAHESHERERSFE RN EED,
REXESREARPAERSHAELF MEXLE
RS HFAHGHAREZELFRE X4 ORI HE)
Xa3(ERS ). Xad 1 Xad MO A , HERE A
BHEFRB I EHTL, XEHENRESORHE
AR TR, XEAKBRHFNSHNEBFRERNSE
HERZ - REAFOHEBRERE. XETKAYH
# B Oryza longistaminata )RS BT R AR
X2t B9l BEEENABRARSHBEFER
TERE, XEHMaOTHBNRERNATE,

BEMSREAANABAETR,. CHAHA
% RARH, RHRLSBEERAY., HABE
64S 5457 288 9311 . ER S S HREAMNWELEL
BogLerFrLtrIrgdpneaE  HEWERT=
ERxm 2B TRANHE™=® ., RbE®
64S 5 E32 BiH B 65396 WNEM Z R BB ALK 63
LTEL, BREGABHEES 100kg Lk, 28T
“BRAZB HEMAEDS, B X221 RS AN
BoaS, M BHAMANERMAKE,. FHEMNTHE
MASIERMERBHHAME UERFERESR
EBEPAMHEROE.

YA H B 019990505, 8 [ H B : 1999-12-24,
XEsWB . BEFREARB S HENTE{101-02.02.01),
*BEREA,

X E MR T 1000-3061(2000}02-0137-05

1 HHEE5F®
1.1 REER&ENRR

A EE B R EHAL0S f1 AGL-1, 8K b R
pCAMBIA1301( M A F T CAMBIA H 0 RA Jef-
ferson B E W), ¥ Xa21 B FiE A pCAMBIA
1301 M B R E M AR pCXK1301'S) , AR Ba s
WHEE pCXKINL BRI EAFAEKY. Bl
pCXK1301  T-DNA R M E EnE 1.

358 Promoter 358 Promoter

L HYGR kw1 xe210.6k0) {p:i:{ GUs RB

Note: Xa21 has its own promoter and terminator

B 1 &R pCXKI1301 # 9 T-DNA K 3,
Fig.1 T-DNA region of the transformation vector pCXK1301

1.2 B4

BEMSFHEARENHF H 0% EHER
¥ Imin, AFE 0. 1% FREW S KE 20min, HH
XEANRIX BT RGERFEN BR#E(Z 1L
BTEFER, BHFBE 261,340 HER
KB 2~3mm B, A KEENEESHHITRHE.
1.3 &

BART He FAm BT ek, R
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BFRE- BRITHAEHEHEBRESTHE SOmg/L
kanamycin 1 50mg/L hygromycin ) YEP #& & ¥ 3
BEP BCRFHFAMNER  EHODEEOSH
. B, BLRAEEE T SOmL B.LBW,
3000r/min B4 10min, ZBR L, WARE#HBS
EMAAMBRE(EZ D), ERF  BAHARER
HEBEFBA I~ 1I0min; A AGHHEBE TR

MREEEL REZSANER BE . HRGET
HEFEHFENAS(R D L, EEFOHBRER
HHR P RAEERBERREE.,, B 2-3d, &
HeREAST e  ERANARWHEFE. @7
WA FF E B, S00mg/L 8 cefotaxime ¥ B 7T 51 &
BEEFEMNOGAR IR ABETHEEERE
NsH(% 1) .k,

21 BTAAZHMELHERE

Table 1 Media used for tissae culture and transformation
Medium Composition
Ne Ng salts and vitamins, 1g/1. casamino acids,30g/L sucrose,2mg/L 2,4-D),3.2g/L gelrite,pH 5.8
AMM AA salis and amino acids, 500mg /L. casamino acids,68. 5g/L sucrose,36g/L glucose, 100umol /L acetosyringone,pH 5.2
NAS Nz Medium plus 10g/L glucose and 100pmol/L. acetosyringone,pH 5.2
NgH N Medium plus 300mg~L cefotaxime and 50mg/1. hygromycin
MS MS salts and vitamins, 30g /L. sucrose,2mg/L kinetin,0.5mg/L NAA,3.2g/L Gelrite,pH 5.8

1.4 HETFHRENEH®REE
RHEFERAEERRE I RE IR, 8K 2H;
RE BREEEFE ARG BR S LEE
EMS(EZEDNL HEZSFUR  BHGFRREX
HEMINZMSEFE AN Y49 EREKER
FEEBem B LR BAREMNE,
1.5 GUS &1
1 Jefferson'® F ¥ # 17 .
1.6 kKEEHA DNA Ry$R BN . B¥ 1) . Southern ¥ 8 (#3
# McCouch(1988) 1) b 3£ 3# 47 .
1.7 PCREN

PCR ¥ K3 Y F 51 H , Xa 21
7, 5"-ATTGAATAATTCACTGGGTATTGG;
73 5'-GTCTTGCCTTGCACTTCTGCACGA,

g 1.4kb 7™ ¥ . PCR K i 7E Perkin Elmer

Cetus 480 % DNA ¥ #{ L # 47, R R &  04C

ZH Smin, B L 94T 1min, 58T 1min, 72T 2min

#HITFISTER BET 72CHEA 10min,

1.8 HMREER
AEHBEEMBAMHRIERESMNGE S, &

HEREREYPER 3~5 K, BAHRAMKENY 10°

~10°/mL(ODgyp==0.5), Hf 5 15d, M EKBEK

BLOREEEAT Som HRBRRK,
% R

2

2.1 ¥4

&% Bk pCXK1301 #9744 8 88 Bk EHAL05
MAGL-1 R EZ 4SS A, 2GS ]’
BAN 88 BBk, K9 # GUS R BERNHER
Mtk 46 Bk, H Ao AERINE 2,

%2 BEMSHBLEASR
Table 2 Transformation results of Pei’ ai 64S

Agrobacterium tumefaciens Experiment batch

No. of calli infected

GUS & HYG transgenic plant Percentage " ~%

EHAIDS 1st batch
2nd batch

Total
AGL-1 1st batch
2nd batch

Total

134 % 6.72
123 16 13.08
257 23 9.73
161 11 6.82
95 10 10.05
256 21 8.23

* Equal to the percentage of the number of calli infected in GUS positive plants

MWE2HTLUEN EBAIOS (B LR R
9.73% M AGL-1 UL AR 8. 3% HEREL(+ W

BEFRARE), MEREGRRAAKZ B LE
EHFEFAMNER HERTRSZERGHAN
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BAEKREA X,

2.2 HERAKHER

2.2.1 Xa21 TN REBEEZEMAK DNA,
FiR pCXK1301 DNA N B¢ B, R ¥ Ll B M
Bt L, X2l EEABMASR PCRY N, RS
BRim@m 2, HXFEMK DNA E51H P HE> 4
1.4kb B9 Xa21 ¥ 5 Ui 4, W 39F ¥ &2 FH 3 RO B
A RN T,

9 8 7 6 5 4 3 2

1413 12 11 10

B2 55 6dS HREHRY Xa21 PCR 27
Fig.2 PCR analysis of Pei’ai 645 transgenic plants

AN Kpnl B U053 & A ¥k DNA, R
pCXK1301 DNA f kK ¥ L i #k DNA, 5 1.4kb
Xa2l ¥ B 5 ¢ 317 Southern 223, HE R A 3,
SEEAEBR & 9.6kb 8 Xa21 REKR LI
H, 2 H KNS R B R T R A E X R
BB H MR R 33 .

109 87654321 kb

231

94
6.6

3 3% 64S # EEH Bk Southern 43 #7
Fig.3 Southern analysis of Pei’ai 645 transgenic plants

2.2.2 HistER M. oF ¥ PR IER LR X
BHEERHOTHRAREIERRE R P6, 5 R
B, B VR A% 3 M B A 5 BE A BE 39 /0T 3em, TR

HEAMNEHAKOREE 20m EH, EXHEAH
BGUSHRNM X221 A TRMARBAARNNE
BME MR EEBAEATESAW. AHERR
# 3,

MEIFIALESN, XM 30 B EEHAK
24 BRhEFAW T Hiss 5, W H & PAOS, PA09,
PADEAT X221 EAMBARA LK #,
PA26.PA28 f1 PA29 % GUS M A % 4 3

| Xa21 #H,

®3 BMASHEBAKNGAIEEHER
Table 3 Molecular analysis and resistance evaluation
of Pei’ ai 648 transgenic plants

No. of GUS Xa2l1 Xa2l Sou- Lesion Reaction
plants phenotype PCR thern blot length/cm to race 6
CK1 — —_ —_ 22.7+2.1 S
CK2 - — - 18.5+3.9 S
CK3 — — i 19.8+1.9 s
PAD1 + + 7 0.8+0.3 R
PAO2 + + + 0.3+0.1 R
PAO3 + + + 0.9+0.5 R
PAO4 + + + 0.6+x0.2 R
PAOS + + + 0.6+0.2 R
PAOG + + + 0.410.2 R
PAO7 + + + 0.8+0.2 R
PAOS + + + 13.0+2.6 5
PAOY + + + 8.0+£5.2 MS
PA10 + + + 3.0+1.3 R
PAll + + + 2.7+0.3 R
PAl12 + + + 0.6+0.2 R
PA13 + + + 1.0+£0.1 R
PAl4 + + + 0.6+0.2 R
PA1S + + + 0.5+0.3 R
PAl6 + + + 2.0+0.7 R
PALT + + + 0.01x0.1 R
PA18 + + + 0.4+0.2 R
PA19 + + + 18.0+4.,2 S
PA20 + + + 0.6+0.4 R
PA21 + + + 0.7+0.4 R
PA22 + + + 1.210.6 R
PA23 + + + 0.4+0.2 R
PA24 + + + 1.0+£0.9 R
PA2S5 + + + 1.3%£1.1 R
PA26 + - - 19.0+4.2 ]
PA27 + + + 2.320.4 R
PA2B + - - 13.0+2.8 )
PA29 + - - 15.0+1.6 S
PA30 + + + 2.0%0.8 R

Note: + Positive; — Negative; R. Resistant; 5. Sensitive; The other
16 plants has not been tested thoroughly.
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2.3 HERAKER(T, @) NBREIHT

BEASEIFBEME  EHHNAF,BRX
WU oL ¥ K WA B, R LR G, MRS K
¥ 3 B4 Bk PAOL1.PA02.PA1l f1 PA14 # T, #4
¥, AT Xa21 B9 PCR 4 4 70 8 Fh B M4 dE
#E /A P6,PCR T MG ML E B SERE L —
BOHERFITRA,

M4 T, WK Xa2l EERSN
Table 4 Xa2l gene segregation in T, transgenic plants

T Xa21 PCR XaZl PCR  Ratio z? Value and
Plants positive negative probability
PAO1L 42 - 15 2.80:1 £?=0.05;P=0.82
PAO2 42 13 3.23:1 x*=0.06;P=0.81
PAl1L 44 14 3.14:1 x%=0.02;P=0.89
PAl4 46 16 2.88:1 z*=0.02;P=0.89

MWNEAPTUFE EFFRANEERKERESD,
Xa2l MBS 3:1 HHEH,

3 Wi

BEE LMD RM N RGBSR ML
B, RATESLS THROBRIEE, 2R
Fr 40 BG4 B 5 i o o G B o AT B R 4 1 B D 4 M 4R
%, DNA HA B & A48 4 308 X 0 B FAhE

DNAB AR ZRENMAPRLER, FANZEHRE
PR A R F et o THEES BRREZ T .

BYRFHNBLEZRZARSHERAEAKME
0, A X2 EEHLEE 4SHFEM, Bl
AR EEAETEWN B, ERGBE TN
O7B B fb Bk S B R L AR LB R 64S HB X,
BAEERY AR ITERARFAERGRER
B meEHAtRGETdBPREIBAIET , H
FRLBABE REEEAE,

AR YA MBI FTBEMA
EEREESS ARNMEEBEFERRAMS R
E BEREXMAAGARESHAERASE BHik,
MAMTAHSIEFERFHTH LN, BT H
BAFEG#TREL EHERAS T EBANFERT
REEEMNBEESFE(AET20%). MEZHEH
HERGHEFEENEETHEAB IRBE, K4
ZdBEKNEFBEMER, AH4d8vELER NS
HETHE MEFEEINRESGEELHE. Bk,
MEREHEFEFURARRICRINERERE
.

J.H.Qard % A2 1006 E R T HEREH
Bar ZEMKBRLZHERER, £82FH, A5
HREAGRRAERERANMEARZHERLELFASE
WER B, HOuad FANAFTLEMEE ¥
EEZESAEEILMEIABER RGN AER
FHEEEF HEIBRRARKERAEXRAR
BRZHERMER, RITVBRFENFHEEL™
HMFE S K EFMEMR 2R AR SR
i, EEHEZ T,

8 £ X W
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Introduction of Wide Spectrum Rice Bacterial Blight Resistance Gene Xa21 into
Two-line Genic Male Sterile Rice Variety Pei’ ai 64S

WANG Wen-Min! ZHENG Xian-Wu' WANG Chun-Lian® MA Bo-Jun!
XUE Qing-Zhong® ZHU Li-Huang! ZHAI Wen-Xue!

V( Institute of Genetics , The Chinese Academy of Sciences , Beijing 100101)
2 Department of Agronomy , Zhejiang University , Hangzhou 310029)

3( Institute of Crop Breeding and Cultivation , Chinese Academy of Agricultural Sciences , Beijing 100080)

ZHAO Bin''?

Abstract Agrobacterium- mediated transformation of two-line genic male sterile Indica rice variety Pei’ ai 645 was con-
ducted using a cloned gene,Xa21,as the foreign gene and mature embryo calli as the recipients. A total of 46 transgenic
plants had been obtained. The PCR analysis and Southern blotting showed the integration of Xa21 gene into the genome
the transgenic plants. Results of inoculation with philippine race 6 of Xanthomonas oryzae pv. oryzae indicated that most
of transgenic plants obtained high resistance to rice bacterial blight disease ( Xoo). Analyses of T, plants of the tested
transgenic lines showed that integrated Xa21 gene could be steadily inherited and segregated in a 3:1 ratio.

Key words Rice, Agrobacterium-mediated transformation, Xa21 gene,Pei’ai 645, rice bacterial blight disease( Xoo)
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