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Evaluation and Validation of Eight Molecular Markers
Associated with Rice Stripe Resistance in Rice ( Oryza sativa)

YAO Shu ZHANG Ya-dong ZHU Zhen CHEN Tao ZHAO Qing-yong
ZHOU Li-hui YU Xin WANG Cai-in

( Institute of Food Crops Jiangsu Academy of Agricultural Sciences Nanjing Branch of China National
Center for Rice Improvement Jiangsu High Quality Rice R&D Center Nanjing 210014 China)

Abstract: In this study we developed eight resistance-associated markers ST40 H11-8 H11-42 M68. 4
M79.1 RM21-8 RM2145 and H21 as reported previously to evaluate the resistance of RSD in 24 rice varieties
( including two anti—and sense—varieties) and two F, populations obtained from a cross between different anti—and
sense—varieties. To breed new RSD-resistant rice varieties we also compared the effectiveness and selection efficien—
cy of these eight markers and screened the most efficient markers to assist breeding. Qur results showed that: only
the consistency rate of markers ST40 and H11-8 between molecular detection and field phenotypic identification
was greater than or close to 90% ; The rest of the molecular markers were lower than 80% ; Of these three SSR
markers were almost no polymorphism. Compared to STS marker H11-8 SCAR marker STH40 was more effective for
screening RSD resistant varieties. The combined use of these two markers was more accurate and efficient to detect
the Stv-b' gene and to further improve the selection efficiency.
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Tab.1 Molecular markers for rice stripe disease resistance genes primer and sequence for the markers
(539 (537 /-\nnea]/oc Size of ampl/i?iid
Marker Forward sequences Reverse sequences BAC /PAC
temperature fragment
ST40  CGAAAGATGGTTTCTCCACC GACCAAGCAACTAATGACGC  OSJNBa0038B22 63 727
H118  GAACGTATGTCCCTCACTAC CTCTACCAAACGGTCTAACT AC124151 55 225
H1142 AGACTGAGGGTCTGCTTGGT TTAATAGGTGGCCGACGGTT AC150202 58 175
M68.4  GGCACGAAAAACACTTAAT CATCTCTCCTGCTACAAACG AC12415 55 305
M79.1 ATTATCGGCTATTGGCTA ATTATCGGCTATTGGCTA AC13429 55 266
H21 GAGGTAGTATATTGGCAGG AGGGATGTAAGTGTGGAG AC150702 56 218
M218  GCTCACCGTTGTAGGGTTCA GCGAGCAGAGAAGAGAAGGA  OSJNBa0038B22 60 227
RM2145 CCCCTCTCTCTCTCCCTCTC TCACGAAGCTCTGTGTGTCC OSJNBa0018K14 59 198
2
Tab.2 The results of rice resistance investigation in the field
. No. of susceptible plants L /% .
No. Material name 1 I Average incidence Resistance level
1 3 (CK) 51 52 51.5 HS
2 194( CK) 3 2 2.5 HR
3 46 3 4.5 HR
4 5055 7 11 9.0 R
5 9108 13 6 9.5 R
6 3 8 6 7.0 R
7 4 10 7 8.5 R
8 5 9 3 6.0 R
9 88 14 8 11.0 R
10 99 5 3 4.0 HR
11 10 11 1 6.0 R
12 11 11 9 10.0 R
13 14 8 11 9.5 R
14 15 8 9 8.5 R
15 9538 9 14 11.5 R
16 9 12 14 13.0 R
17 1 61 69 65.0 HS
18 2 63 57 60.0 HS
19 53 48 50.5 HS
20 3 47 42 44.5 S
21 4 23 31 27.0 MS
22 7 54 61 57.5 HS
23 6 38 43 40.5 S
24 45 53 48 50.5 HS
. HR. . R. : MS. 0 S. ; HS. o
Note: HR. High-resistance; R. Resistance; MS. Moderate-susceptible; S. Susceptible; HS. High-susceptible.
2.2 4 M 12345678 91011121314151617 1819202122 2324
2.2.1 SCAR SCAR e
22 2
M. DNA 1L 3052 194,
15% 15 3 ~24. 2 22 2~7
9 14 M. DNA Ladder; 1. Wuyujing No. 3; 2. Kantou 194;3 —24.
represent the varieties listed in Tab. 2. The same as Fig.2 -7.
727 bp 9 T ST40 ’
15% 9 Fig.1 The PCR fragments amplified with marker ST10
( 1 2.2.2 SIS STS H11-
95.8%( 3). 8 HI1142 22 2

. HI1-8



6 8 149 aERI%ULT]ilRA'E‘
BOREALI-SINICA
15% 15 305 bp 15% 9
13 225 hp 2 3 4
15% 9 305 bp 7
2 9 9538 345 bp ( 4
178 bp ( 2 75.0%( 3) . M79.1
91.7%( 3). H1142 15% 15
15% 15 8 266 bp
11 175 bp 7 15% 9
15% 9 1 295 bp ( 5)
7 175 bp 8 70.8%( 3)-
195 bp ( 3) 20 b M 1234567 89101112131415161718192021222324
79.2%( 3) 250 bp
M123456789101112131415161718192021 222324 100 bp
2650 bp 4 Mé68. 4 PCR

100 bp Fig.4 The PCR fragments amplified with marker M68. 4
2 H11-8 PCR 500 1 M 123456 78 91011121314151617181920212223 24
Fig.2 The PCR fragments amplified with marker H11-8 250 bp.
¥1234567 891011121314151617 181920212223 24 100 by
ot e 5 M79.1 PCR
250 bp
100 bp Fig.5 The PCR fragments amplified with marker M79. 1
2.2.4 SSR 3 SSR
} Hii PR RM21-8.RM2145.H21 22
Fig.3 The PCR fragments amplified with marker H1142 A A
2.2.3  InDel InDel 2 3
M68.4.M79. 1 22 2
2 o 1
M68. 4 15% 15 A
11 °
3 5 24
Tab.3 The results of twenty-four varieties detected by five markers
15 9
Fifteen disease—resistant varieties Nine susceptible varieties
1%
Marker Consistency
No. of amplified resistant No. of unable amplified No. of amplified susceptible No. of unable amplified
band varieties resistant band varieties band varieties susceptible bandor amplified
resistant band varieties
ST40 14 1 9 0 95.8
HI11-8 13 2 9 0 91.7
H1142 11 4 8 1 79.2
M68. 4 11 4 7 2 75.0
M79. 1 8 7 9 0 70.8

M1 234567 891011121314151617181920212223 24

6 STH0 F, PCR 7 H11-8 F, PCR
Fig.6 The PCR fragments amplified of some individuals Fig.7 The PCR fragments amplified of some

in F, generation with marker ST40 individuals in F, generation with marker H11-8
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Tab.4 The consistency between resistant/susceptible to rice stripe
virus performance and the molecular marker genotypes
/ /
Number of resistant plants detected Number of susceptible plants 1%
Population Marker by marker /Number of resistant detected by marker/Number of Consistency
plants in field susceptible plants in field
5055/ 6 ST40 1797182 60/63 97.55
Nanjing 5055 /Xindao No. 6 H11-8 165/179 56/66 90.20
46/ 45 ST40 1777182 61/63 97.14
Nanjing 46/ Jinyuan 45 HI11-8 163/179 521766 87.76
3.2 PCR-SCAR PCR-STS
3 ST-
3.1 SCAR .STS.Indel SSR 10 HII8 2 F, 500 PCR
2
MAS ° 2
. . ( ‘ 0, 2
) SCAR ST40
100% 7 . 8 STH0
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H21 24 o
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SSR o ( )
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0 PCR N
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