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Xa23 PCR
1 1 1, * 1 1 2 3"
¢ , , 100081 ; 2
510640; 3 , 100101)
Xa23 BB23 JG0 2562 R 571
, 2 Xa23 SR RV187 RM206, Xa23 7.1cM
1.9aM 1200 RAPD , 2 Xa23 RAFD RodH5 RpdS1184, Xa23
7.00M  7.6cM / CBB23 / CBB23 R
RpdS1184 RM206  RpdH5 (MAS) , 23 , RpdH5
RpdS1184  MAS 91.0% 87.3%, , MAS 99 % 23
,RpdH5 RpdS1184 RM206 MAS 77.1% 81.1% 80.8% RpdH5 RpdSl184 MAS
90.3%:; RpdH5 RM206 91.3%:; RpdH5 RM206 RpdSlis4 90.8%
Xa23; 'SR ;RAFD ;MAS
: $Hl11 A

Molecular Mapping by PCR based Mar ker sand Mar ker-assiged Sdection o Xa23,
a Bacterial Blight Resigance Gene in Rice

PAN Hai-Jun® WANG ChurrLian® ZHAO Ka-Jun' ™~ ZHANGQ® FAN YinLun® ZHOU Sheo-Chuan?

ZHU Li- Huang®.

¢ Key Laboratory d Crop Genetics & Breeding, Ministry d Agriculture, Institute d Crop Breeding and Cultivation, Chinese Academy d Agricultural Sciences, Be-
jing, 100081; 2 Rice Research I rtitute, Guangdong Academy d Agricultural Sciences, Guangzhou, Guangdong 510640; 3 Irdtitute & Genetics, Chinese Academy
d Sdences, Bejing, 100101, China.)

Absgtract A F, population, with 2562 individud s, of JG30/ (BB23 was congructed for molecular mepping of the bacterid
blight ressance gene Xa23 inrice. After screening 1200 random anplified polymorphic DNA (RAFD) primers, we found
RAFD merkers, RpdH5 and RpdSL184 , were linked to the Xa23 gene , with genetic ddancedf 7.0cM and 7.6 cM , re-
Pectivdy. Two snple sequence repeats (SSR) markers, RM187 and RM 206 , were a9 found to be linked to the Xa23
gene, the genetic digance were 7.1 ¢cM and 1.9 cM, regectively. The markerassiged sdection (MAS) dficiency of
RpdS 1184, RM 206 and RpdH5 was eva uated usng two true breeding F, populations. The results showed that the MAS
dficience of RpdH5 and RpdSlL184 , in population Fengu23 , were 91.0 % and 87.3 %, regectivey , but the MAS €ft
ciency reached as high as 99 % when these two merkers were co-used. For population Luyou 23, the MAS dficiency of
RpdH5 , RpdS1184 and RM 206 were 77.1 %, 81.1 % and 80.8 %, regpectively. When RpdH5 and RpdSL184 were oo
used , the MAS dficiency was 90. 3 %; when RpdH5 and RM 206 were oo-used , the MAS dficiency was 91. 3 %; when
RpdH5 , RM 206 and RpdSL184 were co-used , the MAS dficiency was 90. 8 %.
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, , 10% 30%,
(1] 20 60 ,
19 [2] '
, Xa3 Xa4
(s1 Xa21
[4] H t
[5.6]
xa24!!
Xa23,
[8]
Xa23 11 ,
SR OSR6 RM224 RALP G465
530M 27.7cM  16.7 avl®
3 Xa23 ,
Xa23 , Xa23
, Xa23
: Xa23
P65  PL0 IRRI ,
’ y X323
SSR RAFD ARLP RAP Xa23
, Xa23
(MAS)
RAFD SR MAS
1
1.1
1.1.1
Xa23 (BB23
BB23 JG30( 30) =4
23( / CBB23)
23( / CBB23) R
DNA
1.1.2

(IRRI) ,

1.1.3 RAPD
OPERON 10
400 ( :OPA OFB OPC OFD OPE OPF
OPG OPH OPI OR) OPK ORL OFRM ORN OFO
OFU OPV OPW OPX OPY) ;
( ) 10 RAFD
800 ( - SI181-S220 S321-S340  461- 520
S1001-S1520 S2001- S2160)
1.1.4 SR
Temnykh e al . [® 11
RV206 RM187 SR 10
RV206  RM187

RAFD 20

RM206F :5 -CCCATGCGTTTAACTATICT-3
RM206R :5-CGITCCATCGATCCGIATGGS ;
RM187F :5 - CCAA GGGAAACATGCCACAATTGS
RM187R:5- GTGCACCCTTTATATTATGGG3

1.2

1.2.1

P6
1.22 DNA
J&E0 (BB23 F ,
McQouch 11! DNA
23 23 R ,
DNA :
100M L NaOH (0.5 nol/L) 1.5
L Bppendorf , , 5
ML 245U L TrisHA (0.1 nol/L ,pH 8.0)
4 , PCR
1.23 PCR
SR MAS 25
ML, 1 x PCR (10 mmol/L Tris
HA , pH 8.3, 50 mmol/L KA , 0.1 % Triton-100) ,2.5
mmol/L Mgd, , dNTP 0. 25 ol /L, 50 ng,
100 ng DNA , 1U Tag 194
5 min, 194 1 mn,55
1mn,72 2mn, 3B 72
10 min
RAFD MAS 20
ML, 1 x PCR (10 mmol/L Tris
HJ , pH 8.3, 50 mol/L KA , 0.1 % Triton-100) ,2.0
mmol/L Mgd, , dNTP 0. 125 nnol /L, 30 ng,1U
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4 Xa23 PCR 503
Tag , DNA 50 ng( )  3dL ,
(MAS) 195 5 mn,

:95 30 s,37 45 5,72 1mn, , , ,
45 72 7 min ,
PCR 3.0 %(SR) 1.0 % (RAPD) Xa23
: (BB) : , RAPD H5 Slis4,
= (1
1.2.4 Xa23 DNA , 571
H5 S1184 78 81
,  Mapmaker/ EXP3.0 Xa23
LOD =23.0 Mapmeker3. 0
Kosambi (av) ,RodH5  RpdSl184 Xa23 ,
RpdH5 Xa23 ,
2 7.0 cM ; RpdSl184 Xa23
21 R , 7.6 cM Xa23
1999 J&E0 BB23 , R ( 2
, 2000 R 2.3 Xaz3 SSR
, 2562 P6 JG30 BB23 F, DNA
, 31 ( 1, , 11 10 SR
Xa23 RM206 RM187 JG30 (BB23
1 JRUCBBB R P6 DNA
Tablel Resigance reactionsd Fpand F, R ( 1) ’
populations from cross JG30/ CBB23 to P6 571 ,RM206 RM187
. 5 F, popuiation X2 17 70 Xa23
Qoss Fy plant R S Tod ¢ Explected vaue 2 3
ratio) Mapmeker3. 0 ,RM206 = RM187
J&@0/BB23 #1OR 1046 341 1387 0.106 (3°1)0.50 0.75 Xa23 . Xa23
#2OR 882 293 1175 0.000 (3<1) >0.90 1L.9aM 7.1 aM( 2
Totl 198 634 2562 0.075 (3°1)0.75 0.90 2.4 XaZ3 PCR (MAS
R:Resdant; S:Suxceptible Xa23 P6
P10 IRRI,
2.2 Xa23 RAPD
2.2.1 RAFD a8 ’
J&B0/BB23 R , 23 23 =5
10 , PG
DNA DNA  (R-pool) , Xa23
DNA  (Spool) DNA , 1200 RAFD RodH5  RodSlis4
RAFD ' 2 Xa23 SR RV206
H5 S1184, DNA ’ 3 PCR
0.65 kb  0.45 kb , Xa23 RV206 BB23
RpdH5  RpdSL1s4( 1) , 23 RpdH5
222 R Rpdsl184
Xa23 J&B0/BB23 R
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B
M 15 06 17 18 19 20 21 2 23 24

. R EEEEE R B

bp

100

1 F Xa23

M: R: S: 01-56:F;
Fg.1 Qo segregetion between nolecuar merkers and Xa23 in F, population
M :Molecular weight ; R:R-pool ; S:spool ;01-56 : F, plants susceptible to P6 A :RM187; B : RodH5 ;C: RpdSl184 ;D : RM206

cM 27.7 16.7 7.6 7.1 1.9 00 7.0
| ] - L ey
RpdS1184 RM187 RpdHS . CEN

118

[ | [ I
RM224 G1465 RM206  Xa23

2

Xa23

Fg.2 The genetic linkage mep flanking rice bacteria blight res gance gene Xa23.

New merkers identified in this gudy are sown in bodface. CBN: Centromere; 11S: Sort amd chronpome 11

2 : 23 ,RpdH5
328 R , 245
, 227
, 92.7 %;

2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

83

91.0%
MAS
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89.2 %,
RpdS1184
87.3%

RodH5

23



4 Xa23 PCR 505
Xa23 7.0 cM ,RpdSs1184 , 12
Xa23 7.6 cM ( 2, 5% 20% ,
Xa23 ) 7.0 cM ( 15%) ,
) 90.0 % 3 ) 23 14,
, 23 , RpdH5 RpdSl184 RpdH5 273 , R 193
148 , 1 , S 80 1.7/4(
: 2 , MAS
Xa23 RodH5 Rpdslis4 , MAS 3 , 23 , RodH5
99 % RpdsS1184 MAS 90. 3 %;
23 ,RpdH5 RpdS1184 RpdH5 RM206 MAS 91. 3 %;
MAS ) 77.1% RpdHS5 RM206 RpdSl184 MAS
8L.1% Xa23 1.9cM RM206 , 90.8 % , Xa23 2
MAS 80.8%( 2) 3 MAS , 3
MAS 3 89.1% MAS 2
90.8% 94.9%( 2), MAS MAS , , 2
Xa23 MAS
, 23
2 23 23 F
Table 2 Mar ker-assisted sdection éficiency in two F, breeding populations
F Marker Inoculation Anplified patern MAS dficiency
Ropulations Hants R S R
Pherotype Aants S( %) Mean ( %)
23 RodH5 328 R 245 227 18 9.7 91.0
Fengu 23 S 83 9 74 (89.2)
Rpdsl184 235 R 175 151 24 86.3 87.3
S 60 7 53 (88.3)
23 RodH5 273 R 193 172 21 89.1 77.1
Luyou 23 S 80 28 52 (65.0)
Rpdsl184 276 R 196 178 18 0.8 8l.1
S 80 23 57 (71.3)
RM206 278 R 197 187 10 9.9 80.8
S 81 27 54 (66.7)
23: / GBB23; 23: / GBB23; Fendu23: Fend uzhar/ CBB23; Luyou23: L uyouzhar/ CBB23
3 Xa23 MAS (R%)
Table 3 MAS ficiency when 2 or 3 markersflanking Xa23 were co-used
= RodH5- RodS1184 RodH5- RM206 RodH5- RVI206- RpdS1184
Ropulation Rants R S R % Rarnts R S R % Rarts R S R%
23 Fendu23 148 147 1 9.3 / / / / / / / /
23 Luyou23 175 159 17 0.3 184 168 16 91.3 174 158 16 0.8
* 23: / CBB23; 23: / (BB23; Fengu23: Fenduzhan/ CBB23; Luyou23: Luyouzhan/ CBB23
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3
31
Xa23
, 2562 =3
[11] , '
571 , 2
Xa23 SR RM187  RMI206,
Xa23 7.1cM
1.9cM, Xa23 11
( 2 ,
SR OSR6 ,
RMI187 : ,
RM187F OSR6F 20 ,
3 TG :RM187R OSR6R
20 , 8 T (9.121
RM187 OSR6 ,
OSR6  Xa23 7.1 cM
160 JG30/ WBB1
(BB23 BGR )R OSR06
Xa23 5.3 M8l
Xa23 SR
OSR06 RVI224 RVI187 RM206 RALP Gl465
Xa23 ( 2,
Xa23 , Xa23
1200 RAPD , 2
Xa23 RAFD RopdH5 Rpdsli184,
RodH5 Xa23 , Xa23
RodH5  RM206 8.9.av

( 2
,  RALP ARLP EST YAC

3.2
, MAS
PCR . MAS
5.0
M=l Xa23
PCR RVM206  RpdHS5,
Xa23 1.9cM  7.0cM,
23 23 R :
, RV206  RpdH5 MAS
RVI206 CBB23
, Rpdsl1184 Rodsl1184
RVI206 Xa23 , 7.6
caM( 2
23 ,RodH5  RpdSl184  MAS
9.0% 87.3%( 2),
, MAS 99 %(
3) JGBU/WBBL R ,JG30/
WBB1 9520/ WBB1 11/ WBB1 IR24/ WBB1 14
F , OSR6  MAS 92.2 %

[Zheo KJ. & al., Aant Geromics in China | (Ab-
dracts) . p104, Ddian, China, July 2427 ,2000]

23 ,RpdH5 RpdSl1184 RM206
MAS 77.1% 81.1% 80.8 %(
2) RopdH5 RpdSl1184 MAS
90. 3 %:; RpdH5 RVI206
91.3%; RpdH5 RMI206 RpdSl1184
90.8%( 3)
, . 12
, 14,
65% 71.3%,
MAS 3
( 89.1% 90.8% 94.9 %)
( 2
3 MAS
2 MAS ( 3,
, 2 Xa23
MAS ,
RopdH5 Xa23 RM206 OSR6
RM187 RpdSlis4 , Xa23
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4 Xa23 PCR 507
MAS 0% 99 % , Introduction of a rice blight resgance gene, Xa2l, into five Chinese
' Xa23 rice varieties through an Agrobacterium-mediated sysem. Science in
China, Series C ( ,C ), 2000, 30(2) : 200 —206
2 MAS, [6] Chen S( ), Zhang QF ( ). Inprovement of becterial
blight resstance of hybrid rice by nolecuar merker-asiged sdection.
Journal o Huazhong Agricultural University ( ),
MAS  Xa23 2000, 19(3) : 183 —189
90% 99%, [7] Khush GS, Angdes E R. A new genefor resgance to race 6 of bac-
(F2 F4) , MAS, terid blight in rice, Oryza sative L. Rice Genetics Nendletter, 1999,
16: 92 —93
' (15 30 ) [8] ZnagQ( ), ZwoBY( ), Zheo KJ ( ) eal.
) Identifying and mapping a new gene Xar23(t) for red sance to bacteri-
, Xa23 d blight ( Xanthomonas oryzae pv. oryzae) from O. rufipogon. Acta
Agronomica Sinica ( ) , 2000, 26(5) : 536 —542
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