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Xa2l Xa4 IRBB60
527 3 1 Xa21 Xa4d pTA248  MP12
Xa2l  Xa4 BGE, BGF, 527
pTA248  MPI12 10 1000 RAPD 120 SSR 5
527 527 cl-cvi P, Py
527 pTA248  MP12
9% 83%
Xa2l Xa4
Q78 A 1000-3061 2003 02-0153-05
Xanthomonas oryzae pv . oryzae Xoo Xa2l Xa4d 527
™2 1
Molecular marker — assisted selection 1.1
MAS 527
2 IRBB60
20 IR24
70 Xa2l Xa4d PCR NILs Xa2l Xa4 xa5  xal3
2 IRBB21  Xa21  IRBB4  Xa4 IR24
IRBB60 1.2 PCR
1.2.1 Xa21 Xa4 1
527
1
Table 1 Sequence of markers for marker-assisted selection of resistance genes to Xanthomonas oryzae pv . oryzae Xoo
Marker Chromosome Primer sequence Linked gene Distance Reference
pTA248 11 5’ gacgeggaagggtagticeegagl’ Xa21 0.0cM Ronald et al 1992
5' gacgcggtaatcgaaagatgaaal3’
MP12 11 5'atcgatcgatcticacgagg3’ Xa4d — MA B J et al 1999
5'tgctataaaaggcaticggg3’
Note ¢M centimorgan
2002-10-09 2002-12-22
863 No.2001AA211081 No.200054
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1.2.2 Cornell SSR PSA
10 SSR 28C 48h 1 x 10° cell/mL
1691.7cM 100 RAPD OPG OPJ OPL
OPR  OPT 5~6
1.2.3 DNA PCR DNA SSR
2 RAPD
Operon Technologies . Inc 20d IR24
1.3
1.3.1 plTA248  MPI2 5 <5%
Xa2l  Xa4 PCR HR 5% ~10% R 10% ~15% MR
pTA248  MPI2 15% ~30% MS =30% S
527 x IRBB21 527 x IRBB4 F, 5
F, P, P 2.1 pTA248 MPI2
K,
pTA248  MPI2 527
1.3.2 IRBB60 57 IRBB60 IRBB21  IRBB4
597 12 pTA248  IRBB60  IRBB21
1000bp 527 700bp
597 MP12  IRBB60  IRBB4
MPI2  pTA248 IRBB6O 27 527 x
IRBB21 527xIRBB4  F, 3
527 527 AA BB Aa
BC,F, BC,F, 100 Bb 527 aa  bb
120 SSR MPI2  pTA24S 96 AA Aa aa 22 54 20 4’ =1.58
507 BB Bb bb 30 38 28 y’ =8.91
1:2:1
1.4 pTA248  Xa2l 97%
7 cl-cM MP12  Xa4 83.3% 2
P P
PSA
2 pTA248 MPI12

Table 2 Accuracy of marker-assisted selection for the resistance gene Xa21 and Xa4 based on marker genotypes
pTA248 for Xa2l and MP12 for Xa4 verified by F; progeny testing

F, plants No. of Fy families with each resistant phenotype * Recombinant
Marker genotype No. RR Rr r Accuracy/ % value

AA 25 25 0 100

Xa21 Aa 70 2 68 97.1 1.53%
aa 35 0 35 100

Xa4 BB 24 20 0 83.3
Bb 56 5 51 0 9.4 11.54%
bb 50 0 6 44 88.0

AA . Genotype of the resistant line IRBB21 Aa. Heterozygous aa.Genotype of Shuhui527 BB. Genotype of the resistant line IRBB4 Bb heterozygous bb.

Genotype of Shuhui527  * RR. Homozygous resistant Rr. Heterozygous rr. Homozygou% susceptib

R A R TR A B heto:
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Fig.1  Polymorphism of pTA248 in Shuhui527 IRBB60 IRBB21 and Segregation in F, population from the cross of Shuhui527 x IRBB21

AA. The genotype of resistant parent Aa.Heterozygenotype aa.The genotype of Shuhui527 M. 100bp ladder
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Fig.2  Polymorphism of MP12 in Shuhui527 IRBB60 IRBB4 and Segregation in 2 population from the cross of Shuhui527 x IRBB4
BB.The genotype of resistant parent Bb. Heterozygenotype bb.The genotype of Shuhui527 M. 100bp ladder

2.2
2.2.1
BC1F1

Aa  Bb

300

527
BC,F,

40

527

BC3F2
20 AA
2.2.2
BB

BB

527 10
SSR
527
96.7% ~99.2% 3

120

527
527R-8 527R-9  527R-10
2.3
IR24 527R

527 x IRBB60

PCR 40
527
BG,F,  BGF,
Aa Bb
BC,F, 500
BC, F, 20 AA
100
10
92.1% ~97.5%
568910
527

527R-5 527R-6

15% IRBB4
Py CIV Xa4d
’  IRBB60 IRBB21 5
9
527
3

Table 3 The results of background selection

Background selection by SSR Background selection by RAPD

Plant No. of Percent of No. of Percent of

similar loci  similarity/ %  similar band similarity/ %
1 117 97.5 432 92.1
2 116 96.7 444 93.3
3 118 98.3 460 96.0
4 117 97.5 444 93.5
5 118 98.3 455 96.4
6 118 98.3 461 96.2
7 116 96.7 452 94.4
8 118 98.3 461 96.7
9 119 99.2 463 97.5
10 118 98.3 472 97.5
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Table 4 Resistance spectrum of parental and lines marker-assisted selected and controls to
Xo0 races C [ -CV[ from China and P1 and P6 from Philippines

Varieties Resistant level to 9 Xoo races or pathotypes
and lines Py Pg o cl clI cIv cv cv cvI
IR24 S S S S S S S S S
527R MS S S S S S S S S
IRBB60 HR HR HR HR HR HR HR HR HR
IRBB21 HR HR HR HR HR HR HR HR HR
IRBB4 R S R R R S R R R
527R -5 R R R R R R R R R
527R-6 R R R R R R R R R
527R -8 R R R R R R R R R
527R-9 R R R R R R R R R
527R-10 R R R R R R R R R
R.Resistant HR.High resistant S.Susceptible MS.Middle susceptible
3 ~100% 83.3% ~94.4% MAS
Xanthomonas oryzae pv. Oryzae MAS
MAS
12
PCR
SSR
RAPD
RFLP AFLP
134713 14
Xa2l  Xa4 Xa2l
527 Xa4 527 9
1346
1
507 1 Sanchez A C Bar D S Huang N et al. Sequence tagged site marker-
assisted selection for three bacterial blight resistance genes in rice.
Crop Scince 2000 40 792 - 797
MAS 2 Zheng Kangle Huang Ning Bennett John et al. PCR-based marker
— assisted selection in rice breeding. IRRI Dission Paper Series No.
10-12 12. 1995

3 Hittalmani S Parco A Mew T V et al. Fine mapping and DNA
marker-assisted pyramiding of the three major genes for blast resis-

pTA248 tance in rice. Theor Appl Genet 2000 100 1121 - 1128
Xa21  MP12 Xa4 97.1%  © 4 mEaHs Neddgdes AT dek al. Pyramidingof hacterial blight
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Accelerated Improvement of Bacterial Blight Resistance of Shuhui527’ Using
Molecular Marker-assisted Selection

HUANG Ting-You LI Shi-Gui® WANG Yu-Ping LI Han-Yun

Rice Research Institute of Sichuan Agricultural University ChengDu 611130  China
Abstract ° Shuhui527’ is a promising restorer line bred by Rice Research Institute of Sichuan Agricultural University in recent
years. However this line is susceptible to Bacterial Blight BB  which limits its use.The IRBB60 from the International Rice
Research Institute IRRI  contains dominant genes Xa21l and Xa4 conferring resistance to BB. The objective of this study is to
improve the BB resistance of * Shuhui527" by introgressing Xa21 and Xa4 the two broad-spectrum BB resistance genes into’
Shuhui527" with IRBB60 as the donor pTA248 and MP12 linking tightly with Xa21 and Xa4 respectively as DNA markers.
BC, F, progenies of Shuhui527 x IRBB60  containing Xa21 and Xa4 identified using PCR screening and with agronomic traits
including plant type grain type and days to heading etc similar to those of " Shuhui527"  were subsequently backcrossed to * Shu-
hui527" and self-pollinated to generate BC, F; and BC, F,. The BC;F, and BC;F, were subsequently developed using the same
approach . Among the 20 BC; F, plants homozygous Xa21 and Xa4 10 plants were the most similar to ' Shuhui527" in the agro-
nomic traits and were screened using 120 pairs SSR and 100 pairs RAPD markers. Based on the results of the background
screening and the performance of the agronomic traits 5 plants were identified as improved-" Shuhui527" and designated as 527R-
5 527R-6 527R-8 527R-9 and 527R-10.The improved-" Shuhui527’ lines expressed high resistance to Xanthomonas oryzae
pv.oryzae  Xoo stains CI — CV[ P, and Py. The evaluation of the polymorphisms and selection accuracies of pTA248 and
MP12 demonstrated that the polymorphisms of the two markers were obvious and co-dominant and the accuracies were more than

97% and 83 % respectively indicating the two markers are good for Xa2l and Xa4 in Molecular Marker-assisted Selection.

Key words Xa21 Xa4 Dbacterial blight resistance molecular marker-assisted selection MAS  resistance evaluation
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