Table S1. Differential VOCs between TNG71 and TNG71-Bph45revealed by GC-MS.

Relative amount in each TNG71 A Relative amount in each TNG71- Count Avg. p value
R ‘ experiment (%) Cgunt Ve Bph45 experiment (%) in amount (Student’ Summary (xindicates no differences
etention in  amount iy
A . . TNG71 (Bin s between two lines); blue font
time (min) TNG7 (% in ‘ - .
- TNG71- unpaired indicates a difference

Name of compound® - A A T Bph4s  test)
Carbamic acid, monoammonium salt 0.86 000 331 000 000 000 1 3.31 000 405 633 562 559 4 5.40 0.0243  significantly more in TNG71-Bph45
Acetone 1.57 165 202 566 221 292 5 2.89 110 317 640 245 561 5 3.75 0.5036 X
Acetic acid 2.31 101 000 286 135 141 4 1.66 0.00 000 000 102 168 2 1.35 02105 «x
Cyclopentane, methyl- 2.95 046 0.00 000 000 0.00 1 0.46 0.00 670 1542 0.00 148 3 7.87 0.1548 X
Isopropoxycarbamic acid, ethyl ester 4.16 000 1.05 000 000 000 1 1.05 138 234 0.00 000 000 2 1.86 0.3368 x
Furan, 2-ethyl- 461 000 102 113 000 000 2 1.08 0.00 000 0.00 0.00 0890 1 0.90 0.4572 X
3-Pentanone 4.65 159 178 139 000 000 3 1.59 0.90 207 392 000 142 4 1.66 0.3836 X
2,5-Dimethylfuran 5.01 144 090 100 058 000 4 0.98 111 062 000 098 052 4 0.81 0.6732 X
Toluene 7.42 694 514 590 396 400 5 5.19 461 387 640 3.08 321 § 4.23 0.2851 X
3-Methyithiophene 797 273 151 304 223 213 5 2.33 0.00 000 000 000 000 O 0.00 0.0000  specific to TNG71
Methyl 2-methylbutyrate 8.09 000 0.00 000 000 0.00 0 0.00 335 282 383 344 294 5 3.24 0.0000 specific to TNG71-Bph45
4-Pentenal, 2-methyl- 8.85 142 197 000 000 000 2 1.70 0.82 000 000 000 000 1 0.82 0.2902  «x
3-Hexenal 9.05 000 0.00 095 000 0.00 1 0.95 000 097 0.00 000 144 2 1.20 0.4388 X
2-Hexenal or 3-Hexen-1-ol, (E)- 11.55 605 815 499 407 174 5 5.00 196 063 143 310 345 5 211 0.0404  significantly more in TNG71
Ethylbenzene 11.80 177 201 147 233 180 5 1.88 093 089 122 183 112 5 1.20 0.0154 significantly more in TNG71
p-Xylene 12.18 6.30 000 000 994 913 3 8.46 435 386 623 871 367 S5 5.37 0.9042 X
2-Heptanone® 13.16 366 523 407 242 298 5 3.67 1291 11.899 911 200 4980 5 8.18 0.0679 X
o-Xylene 13.28 449 0.00 000 473 398 3 4.40 000 0.00 0.00 476 000 1 4.76 0.2760 X
2-Heptanol® 13.60 266 311 184 000 0.00 3 254 338 353 248 000 212 4 2.88 0.4165 X
(1R)-2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene  15.14 000 049 119 000 091 3 0.86 089 089 218 171 245 5 1.63 0.0247 X
QOctane, 2,2,6-trimethyl- 16.29 238 0.00 000 278 335 3 2.83 165 000 0.00 284 000 2 225 0.4082 X
5-Hepten-2-one, 6-methyl- 17.53 103 071 077 171 215 5 1.27 077 104 113 152 206 5 1.30 09359 X
.beta.-Myrcene 17.69 181 234 114 127 149 5 1.61 331 121 000 154 1.02 4 1.77 0.7475 X
Mesitylene 17.84 197 000 157 000 000 2 1.77 000 105 220 000 163 3 1.63 06759  «x
Tridecane 18.01 000 0.00 000 000 1.09 1 0.55 055 0.00 000 076 000 2 0.66 0.8744 X
Qctanal 18.20 096 000 000 000 088 2 0.92 0.00 058 000 081 000 2 0.69 0.7567  x
Decane, 2,2-dimethyl- 19.04 000 071 000 107 000 2 0.89 064 000 000 108 051 3 0.74 0.7754 X
Benzene 19.18 234 338 148 414 375 5 3.02 323 073 000 284 100 4 1.95 01039  x
Limonene 19.36 616 7.84 676 980 849 5 7.81 497 262 182 532 341 5 3.63 0.0020  significantly more in TNG71
3-Methyl-5-propylnonane 19.52 077 127 223 000 122 4 1.37 0.00 0.00 000 000 0.00 O 0.00 0.0184  specific to TNG71
Eucalyptol 19.52 000 0.00 000 000 000 0 0.00 245 234 254 000 435 4 292 0.0097 specific to TNG71-Bph45
2,5-Hexanedione, 3 4-dimethyl- 19.86 143 151 154 175 189 5 1.62 000 1.34 108 151 166 4 1.40 0.1389 X
1-Octen-3-ol 2051 000 242 000 000 000 1 2.42 164 237 000 000 398 3 2.66 0.2491 X
Undecane, 6-methyl- 21.82 000 000 000 066 100 2 0.83 0.00 000 0.00 088 000 1 0.88 0.5825 X
2-Nonanone 21.93 285 330 296 151 239 5 2.60 440 325 179 199 273 5 2.83 0.6934 X
Linalool® 22.24 409 552 184 145 224 5 6.34 662 10.69 566 258 484 5 6.08 09399  «x
Nonanal 22.43 156 102 155 159 166 5 1.47 077 113 075 160 156 5 1.16 0.1860  «x
2,5-Dihydroxybenzaldehyde 22.66 075 157 108 069 120 5 1.05 055 053 000 074 0.00 3 0.61 0.0146 X
(E)-4,8-Dimethylnona-1,3,7-triene 22.90 808 871 920 754 998 5 8.70 596 574 000 721 597 4 6.22 0.0240 significantly more in TNG71
13-Methyltetradecanal 2499 046 000 000 110 000 2 0.78 0.00 000 0.00 1.02 000 1 1.02 0.7239 X
Benzoic acid, ethyl ester 2515 283 297 188 000 000 3 2.56 322 172 284 0.00 000 3 2.59 0.9821 X
Methyl salicylate 26.12 674 618 545 193 180 5 4.42 573 697 353 325 382 5 4.66 0.8558  «x
Decanal 26.35 346 1.77 182 428 409 5 3.08 165 220 1.69 454 340 5 269 0.6306 X
Cyclohexasiloxane, dodecamethyl- 30.49 000 149 100 363 275 4 2.22 055 000 000 293 260 3 2.03 0.5549  «x
Copaene 32.64 079 086 131 183 218 5 1.39 081 053 108 095 121 5 0.92 0.1445 X
Tetradecane 33.04 122 205 177 204 248 5 1.91 120 145 000 000 258 3 1.74 0.1395 «x
Caryophyllene? 34.18 057 114 143 385 281 5 1.96 083 057 148 2863 228 5 1.56 05915 x
cis-.alpha.-Bergamotene 34.51 000 0.00 000 098 000 1 0.98 058 0.00 089 087 0.00 3 0.81 0.3376 X
5,9-Undecadien-2-one 34.90 000 000 000 000 117 1 117 000 055 000 0.00 049 2 0.52 09238  «x
1,4,7-Cycloundecatriene 35.30 000 0.00 000 087 117 2 1.02 000 0.00 0.00 080 0.00 1 0.80 0.4345 X
Benzene 35.89 112 107 000 173 191 4 1.46 175 070 131 278 0898 5 1.50 05172 «x
2 4-Di-tert-butylphenol 36.55 059 0.00 000 000 051 2 0.55 000 0.00 229 000 087 2 1.58 0.4057 X
gamma.-Muurolene 36.86 000 000 000 000 092 1 0.92 129 000 094 186 1.08 4 1.29 0.0429  significantly more in TNG71-Bph45
Naphthalene 37.05 000 0.00 000 164 000 1 0.55 323 1.08 221 436 272 5 272 0.0055 significantly more in TNG71-Bph45
Nonadecane 38.29 060 056 000 339 000 3 1.52 0.00 000 000 000 000 O 0.00 0.1888  specific to TNG71
Cyclooctasiloxane, hexadecamethyl- 39.38 058 129 000 000 000 2 0.93 0.00 000 000 108 000 1 1.08 0.6509 X
Heptadecane, 2-methyl- 39.96 270 264 117 000 341 4 2.48 0.00 122 0.00 0.00 000 1 1.22 0.0302 significantly more in TNG71
Eicosane 40.17 000 000 000 195 000 1 1.95 350 000 000 000 078 2 213 0.5708  «x
2-Pentadecanone, 6,10,14-trimethyl- 42.00 000 0.00 000 102 100 2 1.01 045 0.00 000 083 000 2 0.67 0.6696 X
Total % 100 100 100 100 100 100 100 100 100 100

® Compounds that appeared only once in ten GC-MS analyses or twice but just once in each side were removed. Compounds present at amounts less than 1% in both original samples were also removed.

b Experiment number.

“ Reported as repellent to BPH by Lu J. et al. (2014) Mol. Plant. 7. 1670-1682.
% Reported as an attractant or repellent to BPH by Xiao, Y. et al. (2012) Ecoloay Letters, 15(10): 1130-1139.
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Table S2. Rice limonene synthase genes and PCR primers.

Gene name Locus name Forward primer Reverse primer gg)d uct Reference
Osubg5 ~ Os01g0328400 ACCACTTCGACCGCCACTACT  ACGCCTAAGCCTGCTGGTT 69 Jain et al. (2006) BBRC 345: 646-651
OsTPS19  0s04g0340300 CACGAGGTTGCTCTCCACTT GACAAGGAGGTGAGCTGCAT 161 Chen et al. (2018) Plant Biotechnology
Journal 16, 1778-1787.
Lee et al. (2016) Protoplasma
OsTPS20  0s04g0341500 same as OsTPS19 same as OsTPS19 161 253(3):683-690.
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Figure S1. Chromosome-wise characterization of the recurrent genome recovery of TNG71-Bph45.
134 InDel (RD as prefixes) and 173 SSR (RM as prefixes) markers were identified by parental
polymorphism survey between ‘TNG71’ and ‘Oryza nivara (IRGC 102165)’, and were used to evaluate
the recurrent genome recovery of TNG71-Bph45. All markers were assigned to the linkage map of
Nipponbare /Kasalath based on the primer sequences of markers by blasting against PACs/BACs, which
were integrated into the linkage map by IRGSP. Cent* indicate centromere. Chromosomal regions and
markers which polymorphic between TNG71-Bph45 and TNG71 were indicated by blue boxes and blue
stars, respectively.
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Figure S2. Repellence of BPH by limonene in Y-maze tests.
As in Figure 2, the relative distribution of BPH in a Y-maze test was
determined using various amounts of D-limonene in the presence of
TNG71-Bph45 rice. Results of independent replicates (as indicated)
were analyzed using Student’s paired t-test. *p<0.05, **p<0.01.



1: Charcoal filter (connected to the
air pump)

2: Air control valve

3: Plant VOC

4:Y tube

5: BPH trap

6: BPH source

P

Figure S3. Y-maze olfactometer.
The air was supplied from #1 to #6 and was controlled by the valve (#2).
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