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Improving Blast Resistance of Dual-purpose Genic Sterile Line C815S by

Using Molecular Marker-assisted Selection
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Abstract In order to improve the resistance to rice blast of the dual-purpose genic sterile rice cultivar, C815S, eight broad-spectrum
resistance genes including Pi9, Pi25, Pigm, Pi2-1, Pi51(t), Pi47, Pi48 and Pi49, which were harbored in the six donor parents of
75-1-127, GuMei 2 (GM2), GuMei 4 (GM4), Tianjinyeshengdao (TY), XiangZi 3150 (XZ3150) and Mowanggu (MWG), respectively,
were introgressed into C815S by successive backcross three times and molecular marker assisted selection technology. The major
agronomical traits, which includes duration of seeding-heading (DSH), plant height (PH), panicle length (PL), flag leaf length (FLL),
flag leaf width (FLW), productive panicles (PP) and grains per panicle (GPP), were investigated. The results showed that there were no
significant difference between the BC;F; plants and the recurrent parents for all the traits except that the GPP of six improved BC;F,
were significantly larger than that of C815S. The resistant ability of the BC;F, population was identificated by inoculating with the rice
blast strains 110-2 and CHL506. The results showed that the plants, which the resistant gene linked marker genotype showed positive,
exhibited enhanced resistance compared with the recurrent parent. It is validated that the DNA markers were effective in marker-assisted
selection for improving rice blast resistance of the dual-purpose genic sterile rice. A series of improved dual purpose genic male sterile
lines, on the one hand, could be used to develop two-line hybrid rice combinations with enhanced rice blast resistance, on the other hand,

it provides the basic materials for further male sterile lines breeding of pyramiding multiple rice blast resistance genes.
Keywords Rice, Dual-purpose genic sterile line, Rice blast, Molecular marker-assisted selection
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BCF, The plants, which with heterozygous genotype for the molecular
markers linked to the R gene and with excellent agronomic traits,
were used to backcross
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The plants with homozygous marker genotype and excellent
agronomic traits were self-crossed and harvested

Figure 1 Breeding procedure of molecular marker-assisted selection
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Table 1 Genotype analysis for each generation

PRAHIE IR 3O I R B A A bk, TELILRE b F
FALY 23— 0 i e 15 2 P AR 103 S 4 L R Y (1 B
PRISHR. ik sk Pt e rg = W g B Ak tth, M
AR 2R R B R 4k S 5 5 [ S AR C815S A
AEIREBCF M T,

20134E 8 28, {EKVPFIEBCF fEMR1108K, H
FHRM224 5 K 8 Ry k& () i bk45HR, P AILY 207i%
SRAFPRRIC I A 2 6 3 R Y 1) sk 268k, PR Bl
NABERERRBE. MEKETE, WAE HRERRHE
AR IR 22 CH K B EAL IS 5 B A 45, 3RS
BCsF, M1

20134547, A IBCFfE AR A T i e
=, FARM224%F38MNBCFo MMk AT 46 M (1512),
13 ENEFRIC A G TR P ERAR LR, A& Ui s ik
210k« P FHLY 26 46 & fros B4 s pkadt — 2B i (K13),
13 BZ AR L SE A B B (1) Bk ARE .

AR -3t C8158/75-1-127  C815S/GM2 C815S/GM4 C815S/TY C815S/XZ3150 C815S/MWG
Generation Genotype Pi9 Pi25 Pigm Pi2-1 Pi51(f) Pi47  Pi48 Pi49
RM7311 RM7178 RM7311 RM7178 RM7311 RM7178 RM7311 RM7178 RM27990 RM224 LY2  RM224

BCF, ER 37 - 14 24 - 37 - 17 21 11 16
Heterozygous
SR 39 - 16 30 - 45 - 20 37 10 22
Susceptibility

BGyF, ER 26 - 26 13 - 28 - 10 39 15 28
Heterozygous
SR 27 - 32 11 - 25 - 18 56 24 34
Susceptibility

BGsF, ER 54 50 37 35 27 26 25 25 11 45 26 35
Heterozygous
SR 45 4 42 2 36 1 26 0 14 55 19 46
Susceptibility

BC3F, IS EwDepit) 11 11 5 5 6 6 11 11 1 11 4 8

Homozygous resistant
p St 18 - 14 15 - 25 - 6 21 4 10
Heterozygous
SR 8 - 8 5 10 4 6 3 15
Susceptibility
Copyright © 2015 BioPublisher 1017
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PpP,3 133 3 23 2 33 2 2211
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Figure 2 Genotype of parents and part BC;F, individuals for
the marker of RM224

Notes: P1: C815S; P2: XZ3150; I:
susceptible genotype; 2: Homozygous resistant genotype;
3: Heterozygous genotype

P, P, 2 3 1 32 2 3 3 1 1 2

P13 AR i B AN 43 BC o RELAR FRILY 287 1 5 [T 2

FE: P1: C815S; P2: Mil¥3150; 1: 4hi&EopsbNAL; 2: 4l
BPURAEREDY; 3 aREER

Figure 3 Genotype of parents and part BC;F, individuals f
or the marker of LY2

Notes: P1: C815S; P2: XZ3150; I:
susceptible genotype; 2: Homozygous resistant genotype;
3: Heterozygous genotype
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SrEstl, MAE AN TUEIE R I C815S/ R EFFICS1S
S/AMZE 315040 A 515: 1 I FRR 7 B A — W,
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AR E R PR SRR AR SE A Z2 KRR
TR PG B, LB AS . BEEA AT
TR R AR R PUPE A, SRR R A
BMF25 . 75-1-17RTA 3150 (%3) N TR A
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Table 2 Comparison of main agronomic traits between BC;F| populations and C815S

(L3S 4 pvd) FRimi(em)  FEK(em) SR (cm)  SIHBE(em) A7 RRERL BRI
lines Duration of seedi Plant height Panicle Flag leaf Flagleaf  Productive Grains per
ng-heading (d)  (cm) length (cm) length (cm) width (cm) panicles panicle
C8158/75-1-127 BC3F; 92 70.6£1.5 24.140.5 36.1£1.5 1.7+0.2 17.3£1.2 215.742.9"
C815S/GM2 BC;F, 92 70.8+2.1 23.44+0.8 33.6+2.5 1.7+0.1 17.7£2.6 202.3+3.3"
C815S/GM4 BC;F, 93 70.1£1.3 23.6+0.8 34.0+£2.8 1.7+0.1 17.5£1.8 218.5+2.9"
C815S/TY BC;F, 93 71.5£1.3 22.5+0.8 34.0£2.1 1.7+0.1 17.0+£1.8 220.245.1°
C8158/XZ3150 BC;F, 92 72.843.3 22.8+1.0 35.54£2.5 1.7+0.1 16.0£2.2 225.343.7"
C815S/MWG BC;F, 91 72.3£2.8 23.540.8 36.242.2 1.7+0.2 16.7+1.2 198.5+2.2""
C8158 92 69.7+1.7 22.7+1.2 34.1+2.7 1.7+0.1 16.3+1.2 184.3£3.9

VR FoRGHBISEAR C815S ML 0.01 K PHEEREER, £ EIE A LSD &

Notes: **: There is a significant difference at 0.01 level compared with the recurrent parent C815S, LSD method was used for

multiple comparis
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Table 3 Identification of resistance to rice blast in the improved BC;F, lines
A& Wk 110-2 itk CHL506
Lines Isolate 110-2 Isolate CHL506
L7 S QEE IN T I X PSR W buw e X Ptk S5
Plants Resistant Susceptible Resistant Plants Resistant  Susceptible Resistant
grade grade
C815S 20 0 20 45 18 0 18 4
C815S/75-1-127 46 35 11 0 1.2 41 32 9 0.07 1
BC;F,
C815S/GM2 33 25 8 0.01 0.8 41 31 10 0.01 0.5
BC;F,
C815S/GM4 52 39 13 0.03 0 46 35 11 0 0
BC;F,
C815S/TY BC;F, 45 36 9 1227 0.5 32 26 6 6.53 0
C815S/X73150 49 41 8 6.86 2.5 43 36 7 576 2
BC;F,
C815S/MWG 51 39 12 0.01 0 43 33 10 001 O
BC;F,

7E: C815S/TY A1 C815S/XZ3150 A1) x° # 15:1 MFRIR 7y B HLiH, HAhAL &4 3: 1 1H 5
Notes: The x* values of cross of C815S/TY and C815S/XZ were calculated according to the expected ratio of 15:1, the others were

according to 3:1

PP, 12 34 567 8

9 10 11 1213 14 15 16

NN

PP, R RS R R SR S R R R SS RR R

Kl4 C815S/MBE EABCF AR /> Hbk U R T 5 R R R K
F(RM224)

¥ P1: C815S; P2: BT, 1~16: C815S/ FABC,F Ml
¥R, R: $L9; S: B

Figure 4 Relationship between genotype and phenotype of
part BC;F, individuals of C815S/MWG cross

Notes: P1: C815S; P2: MWG; 1~16: C815S/MWG BCsF,

individuals; R: Resistant; S: Susceptible
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TR A BN ) Z AR e, B
BN HE R (1) b Pl o) 3~54F DL SRt Tl e 32 2k 471
P M RZERESEM, HRETAFRMER
PO 2 R B 1 0] 22 FIMAS AR R & B | — /K Fg #4
B, AT DA S v b, S aRPUREE ). PR
AR (2004) B 20 25 (2008) AT AK B (2010) )
MASH AN [H] 22 G FhE AN 2 B RLEEAT T 5175
SRR R G, RILEA 2 AP0 L R 0 o =k
RHEPURHEILTE, PO AR T BaE TS BN Puw
FERIIME R o A FURT SAG IR0 BN B A 2 2
RIPUR R R, B A v R RN R A
HRAS ZANPUREEIH R RN E R

3RS Tk
3R AR

ZAREA KRG IR B A% A E R C815S. 6
ANPUrE R A E AR B 75-1-127. B2 S
(GM2). 1§45 (GM4). REBAR(TY). #H%
3150(XZ3150) A1 i E R (MWG). 75-1-127. 442
TG AT £ R AR P9, Pi25. Pigm
FPi49WIHEAR,  TREE B A G R Pi2-1 R Pis 1(£) I it
1A, W 31505 45 Pid 7RI Pi4SFE[R . T A 7K A& i
FhoFh 7 I B A b R E2 KRB R 00T 58 Fr At

BB P RRIER R 110-2 CRE W) .
CHLS506 (K H R £k), Y5 s B Ak K 22 K g 2 R 41
SEGELRAE PRt
3.2 DNAZFH5iE

RIEFT A X#, 2012; Wang et al., 2012; 3¢
05, 2012; 5P, 2012) B AL aE B, TR SRS AE
A (A] 22 45 B I 5 IRM 7311, RM7178 .

R 4 T U B R IR ) 7 AR LR R

RM27990. RM224F1LY2, 435 T A[E H br
[ i 12 (2 4) -

3.3/KFE S DNATRE S B R A 4 5

DNA ¥ i 1) ) 2% K FH RE B 42 vk (Ol 35 4%
2013), FEMESEIBORMIBCHILT 535 & S T
[£0.5 mol/L Tris-HCIA ¥ (pH 7.5) 100 mL. 3 mol/L
NaCIi& 100 mLA10.75 mol/LEEHE 400 mL, FH
ddHOEZ¥ 21 000 mLIHF 325 RUNDNATREGHE,
TRIEA7H

PCRZ MAK 210 uLf3#E: 10x Buffer 1.0 uL, 5
mmol/L dNTPs 0.2 puL, 2 pmol/uL primer pair 1.0 pL,
5 U/uL Tagl0.1 uL, DNAEHR (2910 ng/uL) 1.0 pL,
ddH,0 6.7 pL.

18 5 N /EABI PCR system 2700 _i£47: 94°C
255 min; 94°C 30s; 52°C 30s, 72°C 1 min,
HLISAMEI; 5, 72°C LT min. § I~ H8%
(AR TR M BB e 2 B, AR e
SANEHEERIFFEE %

AR ARG LS SR AR A E I,
BC:F B MR 2 7 A N A)-8 3 LA, e
FETF FE AR AR 1640 R DK 7] & R SR 2R R
MO BRRIR SR, R RRAL SR, HEERE IR, MR
AR 2RI R A G bk, EBHL20~30
emibFIBRAER BEE,  nam e EA AR A
TE T AEFEAERD B T BUBIA B OHERESETE ), ReAg
BETN20°C~22°C B4 /Kt R SR Ab BE10~15 d, 5
SHE AR E 24552,

Table 4 The information of molecular markers used in screen for resistance genes

H bR A bric NREEEY S 514 Fi BRI (bp) BKIREE(CC)
Genes Markers Forward Primer Reverse Primer Length (bp) Tm (C)
Pi9, Pi25, Pi2-1, Pigm RM7311 agtggtcgttgaactcggag tegtggcegcctttaatete 191 52
RM7178 taaccttcacagcgaacgtg ccgtgagatgggctacctac 151 52
Pi51(7) RM27990 acttacacacttgatccgttcg — ccaggatttattcgacaage 130 52
Pi47, Pi49 RM224 atcgatcgatcttcacgagg tgctataaaaggcattcggg 124 52
Pi48 LY2 attacgctcgatagtgge ctagcgggaggttggaag 203 52
3.55uik KR T ik T E NIRRT AE AR SR A C815S . 61T
Copyright © 2015 BioPublisher 1020
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39, R 2 G K FERN T2 A3 Fh T-32 4L B RL E
#5(544 mmx284 mmx52 mm), AR R TR
TEREHER. AN TRBEENEE, REEHE
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1. REZ1x105 /mL# & R 0 18 T 207 s
R A G T26°C RS RE24 h, a7
EIAE R FES~T do TR B I 2 LABonmanss
(1986)10~S R bR R AT 15 o BEHLGTIFSEA . MR
[FIBCsFo B A J ot BRI IE AR L, 4 R RLSR IS
BEALIRE, TSR S04

T Tk

SR 5 AL ASHIE FC S v v A SE R R AT
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