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Development of brown planthopper resistant lines in rice by genome-shuffling
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To elucidate the genetic basis of highly resistant rice varieties against
the brown planthopper [BPH; Nilaparvata lugens (Stal.)], genomic regions essential for high
resistance to BPH was identified by replacing a part of the genome of the highly resistant cultivar,

Pth33. In addition, individuals possessing multiple resistance genes from the cultivar each
carrying their BPH resistance gene(s) were developed by genome shuffling. Finally, the gene
accumulation effect of known brown planthopper resistance gene were verified.
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QRFWSAda 4 6.4 22.4 -28.8 -23.9 43.0
GRFWSA6 6 22 51 -13.9 75 65
1966-%5 gRFWSAI1 11 243 4.1  -16.9 9.0 5.0
GRFWSA7a 7 1.6 3.5 -158 119 4.3
GRFWSA3 3 103 3.3 -9.6 42 4.0
gRFWSA4b 4  13.0 6.2 -208  -5.6 20.6
19894
GREWSA12 12  23.5 3.8 -158 -13.7 11.9
1999-A% gRFWSA4a 4 7.4 56 -153 -11.9 22.6
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Total Physical

No. of SSR Markers ‘Genome Ratio (%) Distance of Donor

NIL Donor Segment (Mbp) *
T6s Donor Total  T65  Donor

bph2-NIL PTB33 183 20 203 852909 91-148 339 550
Bph3-NIL Rathu Heenati 181 14 195 97.0-99.0 1.0-3.0 38 113
Bph17-NIL Rathu Heenati 170 3 173 95.2-99.0 1.048 38 17.6
BPH17-ptb-NIL PTB33 219 10 229 92.4-97.2 28-7.6 10.5 28.1
Bpi20-NIL  IR7I03:-121-15 224 13 237 904-944 5696 206 355
Bph21-NIL 1R71033-121-15 210 19 229 88.4-92.9 7.1-11.6 264 43.1
BPH32-NIL PTB33 220 13 233 95.9-98.1 1.9-4.1 71 151

*The minimum physical distance of donor segment lculated by the distance between two markers delimiti
the substituted segment and the maximum amount was calculated by two flanking markers of substituted segments

K 4 BUREEGFRAEEGCTFRERR
DrEO AR

Entry Adult Mortality (%)

Hadano-66 Koshi-2013

BPH2-NIL 689+285%d 40189

BPH3-NIL 30.0 + 38.0 def 0.0£00°
BPH17-NIL 59.0 251 % 200141°

BPH20-NIL 24.0 +22.7 def 40+89°
BPH21-NIL 36.0+375%  120£179"
BPH25-NIL 160 +158° 16.0 +16.7°

BPH26-NIL 50.0 £ 41.43bcdef  40289P
BPH32-NIL 140165 120 £17.9°
BPH17-ptb-NIL 220+199¢ 200 £20.0°

750 £195%d  320£179°
87.5+179% 120110
840+167%  160+167°
840+167%  160+167°

50.0 +32.50cdel 24011670
583 +27.50cdef 160 +21.9b
333+222¢%f  240x167"

62.5+385de 360219

64.0£26.1de  240+167"

542+350%0cdel 80 1179P

68.0 £26.8de  160x167"

BPH32+BPH17-ptb-PYL 62.5+329%de 200+ 14.1"
BPH2+BPH3+BPH17-PYL 96.0+89% 3603850
BPH2+BPH32+BPHI7-pth-PYL ~ 958+89% 208201
BPH20+BPH21+BPH32-PYL 920+11.0%  280x268°
IR71033-121-15 1000+0.0° 440167

BPH2+BPH17-PYL
BPH2+BPH25-PYL
BPH2+BPH32-PYL
BPH2+BPH17-ptb-PYL
BPH3+BPH17-PYL
BPH17+BPH21-PYL
BPH20+BPH21-PYL
BPH20+BPH32-PYL
BPH21+BPH25-PYL
BPH21+BPH17-ptb-PYL
BPH25+BPH17-ptb-PYL

PTB33 1000+00°  36.0£219°
Rathu Heenati 1000+00% 8403582
Taichung 65 176 167 50+10.0°

Parameter values (means  standard deviations) followed by the same letter are not significantly different between
each Nilaparvata lugens population (p < 0.05, Tukey-Kramer multiple comparison tests).
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