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a
ATGGAGGCCACGGCGGTGAGCATTGGCAGGTCCGTGCTGAAGGGAGCGCTTGGCTTCGCCAAATCCACCTTGGTGGAGGAGGTTTCCCTGCAGCTCGGCGTCCAGCGTGACCAGGCGTTCA
TCAGGGACGAGCTGGAGATGATGAACTCCTTCCTGATGGCCGCCAATGATGAGAAAGATGACAACAAGGTGGTAAGGACCTGGGTGAAGCAGGTCCGCGACGTGGCCTACGACGTTGAGGA
CTGCCTCCAGGACTTCGCCGTCCGCTTGGGGGGGAAGAGTTCAACCTGGTGGCTCAGCCCTCACACGCTGTGGGAGCGGCGCCGCATCGCCAAGCAGATGAAGGAGCTGAGGGGCAAGGTT
GAGGATGTCAGCCAGAGGAACATGCGCTATCAACTCATCAAGGGCTCCAAGCCTACTGTAGCTACCAATGTCACACCCAGCAGCACTGCCCGTGCGACCATGTCTGGCGCGCATGAAGAAC
GGTGGCAGCATGAGAAGGCAATAGATCATCTGGTTCGGCTGGTCAAAACCAAAGT CGATGAACGTAGAGTGATCGCGGTGTGGGGAACAAGTGGTGATATCAGGGAAATGTCCATCGTTGG
AGGGGCCTATGATCATCTCAAGAGAAACAACAAGTTTGAGTGCTATGCCTGGGTTAATTTGATGCATCCTCTGAACCCAACAAAGCTCCTGCAAACCATTGTTAGGCAATTCTATGTAAGA
TCTCTTCAGGAGGCTGGCAAAGCAACTCCGTCGTGTCAAATTCTGAGTAGCATGTTGATAAAGGAAGATCAGGGTTTGGGGTTTAGGGTTCTGAGGAGCATGCTGATGAAGGAAGATCATT
TGAATGATGAGTTCAATAAATATTTGAGTGACAAGTGCTACCTCATTGTGCTTAATGACCTATCGACCGCTGAAGAGT GGAAGCAAATTAAAATGCTCTTCCCAGACAACAAGAAAGGAAG
CCGAATCATAGTGTTCACACAACAAGTTGAAGTTGCAAGCTTTTGCGCTAGGACAGAGGAGGTGGCACCCGAGCACATGCAGTTGTTTGCTGATCAGACTCTTTATGCTTTTCACTGCAAG
GTAATACTAAAAAAAAAATCCTCAAACATGCACTGAAAAAGAAATATTCTATATATCATCATCCATTGAAAGCATACTCTTCTCATTCAACTTGTCTGCTAATTAAATCAATGTTTTAGCT
ATGACATTATGTACACAATAAACTAACACTAATTAATACCACATAGCTCTGTCTCTTTCATCTCTAAGAGCATCTCCAACAAACTATATATCGTACTCTCTGTAGTTATAATTCAGCAATT
CTCTTTAAAAAAATAACAGCTCCAATAAATCACCCTATCTTAGTCCCTAAATTTTAGGTCCTCCCCATAGTGAGTATAATCGACCCCAAATTTTGGGTGCCCCTGTCCCACTCCCTATGCC
AGCCAAGACTCGCTGATCGTTATCGTTTTCCATGCATCCTCCACCTTCCTCTCCTCCCCACATCCCTCGTCTTGCTTGGCCTTCGCCTTTCGCCTCCTGCGACCACCACTTAGCTGGCCAT
TGCTCTCTTCACCATCAGGCTCCAACCTCTGTTGAAAGCATATTTCATTTTGCATGTTGGAACGACAACTCTATCTTAAACTTACTGCTTAAAAGCCAACAATTTGTAAGCTATATAGGAC
AACATGCCAGCTTATAGGCATACTGCTAAGCCTGTGATTAATTTGCTTGTTTTTAGTATTATGCAATACGGTAGTACTTTGAGCTCAACTTTAACCTATCCTGCATAACACATTTTTAGAG
GATTTTGAAGTTCACAAATGTGTAGATAGATGCATTTGCACTTATCTGAAAATTCCCATATGGATACTTGATTATTATGTACTATAATCAGGACCCCACCAAATTTACAGATTGATAAGTC
TTTTAATTGATCGGGCAAGTACTATATGGAGTAACACTTATGGGTCGCAAGGCATTTAAAAATTAAGTAGTTCAATTGAGATTGTCTTTTCACTAAAGAATGGTAACCCATTTATACATTT
ACAAGAGATTTGTCTTGGGAAACAAGTAAGTATTATCATAGGAAAGTAGACAATTAGACATCATCATCTAATATTCTAAATAATAACTGTTCTGAAGCAGTTGGCTACAATTTGTTGTTGT
TGTTTCATTGAAAAGTTCTTGCAACCTTTTTTTTTTCATTAAGGGCATGTATGATTCCTTTTTAACTCTCGTCTCGTCTTAAAATATAATGGTGCACACCTCTCATGCGTGTTTAAGAAAA
GAATATTGTTGATAATCATTTTTTTTGTGTGTGTGCAGGGTGCTAAAGATGGAGTAGATTCAATGGAGGACTCATCTAACTTAAACGAAGACACTACATACAACGCTGTAGAAGGAAAGAG
CCTCACTCGCACATATTCAATGGTAACTGCTTTCAAGGAATCTGAGATCGTTGGGCGAGT TGATGAAATAAAGGAGATTATTGAACTGATTTCAAAAGGTAGCCAACAACTTGAGAAGATC
TCAGTGTGGGGAATGGGTGGTATTGGGAAAACCACTCTAATTCAAAATGTCTACCGAAGCGAAAAGGT TAAGAAGATGTTTGATAAGCATGCATGTGTCACGATCATGCGCCCGTTCAATC
TTAATGATCTTCTTATGAGCTTAGTTAGGCAACTAGAAGATTCAAAAACTTCTGGAGGAAAGGAGTTGGTTAGCATTTTAGAAGGAAAGAAATACTTGATTGTTCTTGATGATGTATTATT
CACAACAGAATGGGATGCTATAGAATCATATTTCCCAGCAACGGAAACAGGAAGCCGGATCATAATAACCACAAGGCATGAAAGTATTGCTAAGCATTGTTCAGGGGATCAACAAGGCAAA
ATGTATCAACTCAATCGTCTAGGAGACAACGATGCAAAGAACCTCTTTGCAAAGAAGGTAACTTAAAAGCATATATACTTCTCTCCATTGCTACGCACATTACTACTGCTACTTAGTCTAG
CTAGCTACCTTTGGAAAGCGAAACGGCTACCTATGAATCCAAACATAAATCATTTGAACTTCTACATAGAGATAATGAAGTGATTGTGTGATTTAATTATCGTTCATTTACACAAAATCAG
AAAGGTCATGTGATATACTCATGGGTGATGGAGTTTACTACACCCTCTCAACTAGATGATGTCTTTCTTTGCAATAAATAAAGTATGTCCTAGATACATGCAATGAAACCTCAAATATGTT
AAATTATCAATATATGAAAATGATATTGATAAACTTATGATGAAAATGCTTTAATATAGTTATATTTCAATTATTTATAAACATATAATAGAATTGATGAACATATGCCTTAAAGACTGTA
TCAGTGTCCAAAATGTCATGTAAAAGAGAATCCATATGTACACAATATACCAAGGGAAATAGAAGAAAGAATAAGAAAAACCATATTGAAGCAACGCTTGAAATGCAGGAATTTGAGAGTA
TTCATAATATAACTAACTCACAGTTCACTAGGAACAGGAAAAATCCGCAAATTTTAAACAGGCCATTATATTTTCAGT TACAGGAAGTATTATTTTAGCCGCTCTAGCATAAGATGGAGGG
GGAAAACAGTTGGTAGCCAACTAGCTAGCAGCAATTAAACCTCAGGGTTTTGAGGTAGCCTTACAGCCATTTGATAGCAGTAGACTCATACTCTAGGCCTTCTGGGTTATGATCCCATCCT
ATAATAATAAAATCCATGGTGCTATTTGAAAATAAAATTTCAATTCACGGATCTTTCACTCTATTTTACATTTAACAAAAAAAAAACATCATTTACTCGTGAAAATACAATGACCTACCCT
CTTCCAGAGTTTGCACCTATGTAAAGCAATTAGTGGGGTTGTTCGATGATCTAATGCCCGAACGAAGACTTCGAATCCTTTTGTACAGATAAAGTGACGTCCCTTCTTTCAAATGTCTGTT
GCAAACAGGCACTTGTATCCATCTGATTATATCTTTGTCCATTGGAAACCTCTTTACCATCAGACACATGTGTAGTTAGTGAGCCGTTCGCAGCAGAACAAGGCCAGCTATGCATGCTACC
AACAACAACAAATATTTGTTACCATATGCTATTCATATGTAAACAATCACTTGTACCTTTTTTCCTAAAAAAACATAAAGTGAATTAGAATATAGATCGCATTTTATTGCTGAAGTTTCAC
TTTGAACTAGGTAATTTTGCATTTGTCGCAATTTCGACCACCCCAAACCATTATTTTCAGCACATCGGCTCTAGCGTGCTGATGAACTATCTGAACAGTGTGCTAAACCATATCTTTAATA
GAGGAGTGATTGGACATGGCTGAAGAGGGAAGTTGAGGTGGTTTAAGGTGCAAAAAAGAATTGTAAGTAATCCAAAGT TAAAAGATCAGTCTGGTTCAAAGTGAAACTTTGCAATAAAAGA
TGATCCAAATTGTAATTCACTCAATTATGTTATAAATACAAAAAATTAATTCCATATTATCTAATTGCATTACATCCTAAATAAAAGCATGAAACTTTTATTTATTTCGGTCTAACCATTT
AAAAACTATTGGTGGTTGATATTAAAAAGTAAAGCTTACAATTGCAAGTATTTGCGCACATAGTGTAGTATCTTATTATATATATATATATATTATAACCACTAACACACACACACACAAC
CCCTACAAATGTACTAAATGCTAGATACTCTTTATTTACATACCAACATCACAAATCATATGTACACAACCGTACGTACGTACTTACAGATAAATAACAGACATACAGGTCTCATCAGAGG

Supplementary Fig. S1  Genomic sequences containing the ORF regions of BPH26.
(a) The genomic sequence of ADR52. The ORF region of BPH26 is shown in red-color font.
(b) The genomic sequence of Nipponbare. The ORF region of BPH26 is shown in red-color
font. The blue border indicates 0s129g0559600 and the yellow border indicates
0s12g0559400. Both Os12g0559600 and Os12g0559400 are putative genes. Both putative
genes partially overlapped with the ORF of BPH26.



TATGTGGTGTGGTAGAGTTGTGCATGAATGCATAACTCTACCCATTAGGATCAAATCATAGTGTTTACAAATATTACATACATGGGTAGTGGAGTTTAGTGATGTTAGATACCACTGGCTT
CTATCTCTCTTTAAGCGTGTGTTAAGAGAGTGTACTTGCGTGCGCGCATATGCTTAATGTGCATCGAGGTCTTCAGTGTAATAGAAGAAAAAAAATAAAAAATAAGCAATTTACAAAGAAA
ATAAATAGGGAATCAAAACCCAGATTCCAATCGTAGCAACTGTATCATATTAACTCCTTTATATTAGAATCAACAATTACATTAGTCATAAATGGTTAGCTAATCTTATTGTAGCATAATA
TTTTGAATCCAACCCAGGATAGGCTTTGCCGGAACTATATTTTGAAACTATGTATAATACATAACCCAAATTAAACAACAGATAAAGGACGATGCACTTTATTTCATGTTTTAAACTTGTA
TGCTTAAACTTCAATAGTAGAGTTAAAGAAACACCACTTGGGGGTGGGGTGGGGTGCTGTGGGGGCAGCACAAGTGGTTTGGTGTTAAAGTCGTGGGTCCCATGATTCTACCTTGCCAATT
CACATGTTTCTTCACTAGATGTACAACCGTTGCTTCAGAGGTTTTGGGATTTTTGTTGTTCTTGTTATTTTATTGTTGTTGTTGATTGCACGATGCGTGAGGATTGGATCATGATCCATGT
GGTTCTGAGCGCACCACAAGCCTTTTGCAAGTGGGTTGTAACTTGTAACTTGGGTACTTACTATTTGAGTGGAAAAAAAATTCAAAATTGTTGAACTAAAACTCTCTATGCAGCTTTAAAA
TATTTATTTTTATTTTTGATCTTGATGTTGAAATAAATTATAATTTAAAATTTAACCAAAATTTGAAACTTTATGCAAATTGTAGAACTTTGTACTGAAAACTTTAAAAACTCTAAAAAAC
AAATCAAAACTTCAACTCAAAATAACAAATTTGCTCAGATTTTAAGGCTTTCTACCCAAACTTTATAACTTTCAACTCAAATTCTGAAATTTTCAAGTCAAATTTTGTAACTTTCAAGTCA
AATATTCAAAACTACATACCCACAAAAAACTATATAAAAATATGATACTCTGAACTCAAAATTCAAAACTTTGTACTCAAATATTTATTTATCATATAGTACAGAAAGTTAGTATCAATGA
GAAAGTTCAGATGATCTAATTAGATGAAAAAAAAAACTAGATTAAGCTTGTTGCCCGGGCAGCTAAGCGCATGGTTGCAGATGTGTGACTTACCTCCTATACAGTACGTATATTAGCAAAC
ACCTACCTACCAAGGTACTCATAGTTATGTATGGTGTGCATGCCTAGTGGTGTGCATGTCTTCTATGCAATTGAAAAAAAGAGACAATATTTTTCTAATTCTCAAATCAAGATGTCATACG
GTAAATTACTGCAACAATATGTTCAGAAAAATTCAATCGTAGCCAAACCCTCTGCTGTTCGATTTATCACCCTAAATTACAATACCAGACATTTTTAACCTTGAACTTTACAAACCGAACG
AATTACCCCCCAAGTTGGTTAGAAATTGGTTTTGGTCCTACGTGGCGCATCGGCCCCACAAGTCAGTCTCCACCTCATCCTCCTCCTATCAGGCTATTGGGGTCCACCTATCAGCTGCTAT
CTCCTTTCTTCAGCTAGAACACAAGAGCAGTCAATGCTCAGGCACTGCCGTCGGACGTCGCTAGCCTTCTCCCCTTCGTCACCGAGAAAGCCAACTCCACCCGCTCTCTATTCCAGATTGG
ATCTAGACGCTCCCTCCACCACCGATTTGGACTCTGCCGCTACGCCTCCTCCTCTTCTTCTTCCACCGCTGATTAGATCGTCACTGCCTCTTCTGCTCAGGCCGCCGCGATGTGGGCAGGC
AGCGCAAAAGGGGCGCGGGCAGCTGTGGCAGCACCCCCTTCTTCCCCATCTACAGCCAAGGCATTTCAGGAGCAGCAGCTCCACACACATGGTCAACACCGGGGTTCCTCTGCTCCCTCGC
CACCCCATCGAATGCCCGAACCTGTTGCTCCCATATGGCCCCTACGACTCCATGGCTCAACGCGGGCGACAGTGAACT CACGGCAGAGGTGGGACATGTGGCTTCAAACTCACAGTGGAAG
TGGTAAGATCAACGGCGAGGTCCACAACCTCAGCACCGCTCGTCTCCACTATCTCAGTCGCGGCGCGTCACTTCTTCTGACCTCAATTCTGCTCTCCTCTGTTAGTTCCGCTGCCTCGTGT
CACCCCCAAATCTCAGCGCTGCTTGTCTTGGCTTTGCCTTCAGTGCGCGTCTGGTGGAGATGGTCATCGGCTATAGTAACCGAGATCGAGCGGGAGAGAGGATGGGGAGAAGAAGACGGAT
TGGGCTGACAAATGGGTCCCATCATTCTTTCATTTGTTTTGGCTGAATAGAGTTGCCACATGTGTGCTACAGAGGATCAAAACAGCCTTGGATAGAGTTGGGGGGGGGAGGGGTAAGTCGT
CCGGTTTGTAAAGTTCAGGGTTAAAAAATCTTTTGTATTGTAATTTAGGTGGGGGTGGGGGTAAATTAATCGAACGGATGCAAAAGTTTAGGGGTAATTCAGACTTTTTCCTTTATTTTGG
CTACACCCGACAAGGAACACATAAGTGATATGTTGTGAGTGTGTGAGGGAGGCATGCATCAGTAATATGTGCAATAAAACTTTATGCAAACTGGCAAATATAGTTCTACTATGAAGCAAAT
AAGTTCCTATATGAGCTGAGCCCCCCCCCCCCACAAGCACCATCACAATAGCTAGTGCAAATCCTCATCATATATATATTGCCAGCTCGAAACTGGCACTCGCTGTCGGTTTGGGAACCAA
CAATTGAAATGGACCGCAGTGATATATGTTTGAGCAGTACTATCACATAGGCTAGCTCCAGTAGTGCTGACCGTCACCCACTTCCTTGATGGCTTTTTGTGCGAGCAGTGATTCCTCGAGG
CAGTCAAGCATCTAGTTGGCCATCCAATGCCCATGCCCACAACCCTTGCCATTGCCGTTGCCCGTGCTTGGACCGACTAGATTTGATGGTCCCGGGCCGGCTCATGGCAACCGGATTCATT
CTGATCATGCTTCCATTGCCCTTCACCGTCACCAATAGCCCTACTATGCATTAGGCCTGCCAGATATAACCCTCCTGTTCTGGTCTCTTCTCCATCACCGTCTCGCTCGTCGTGCTCAGGT
ATGGAGGGAGAGCGGATTGGGATCCTCTGACGTGAAGTCAGAGGGATGTGGTGACTGACATGTGGGCCCCACTGCTCACGGGCCCACCTGTCAGTGACCACGTCACGTGGTAGTTCACATC
AGAGGAGCCGCTTCAGAGGGAGAGCAGCGGCGGCGTGCTCGAGATAGAGATGTAGACCAAGAACGAGAGGTTGATCGAGAGACT TAGCATGCTAGTTCATTGGACGTCTCATAGCCCGTTC
AGCTTGGCCTTCTCTGCTGCTTTCTCTCATGAAATGGTAGTGCAGGGTGAAGATAAAGCTGGCAATATATAGTGTCACTTTCGGGTTTATAAGAAAAACTGAAAAAAAAGACGGTATAGTG
ATACTTCTGCTACCGGTTTTTCTCATGAACTGATTAATATATGTTATTATTTAAGCATCGGTTTTAGGT TAATCAGCAGCGATTGCGCTGGTTCAGATTGATGTTTCTATACTAGTGCCAG
TTACTCCGATAAATATTTGCAAGAATTTATTTTATGCACAATTAATTAAAAAAAATAAGTATTTACTACTTAAATTATACACATTTCAGGTATTTAAGGAGTCAGTAAATTTGGATCAACA
AGATCTTGAATTGATCAAAGAAGCGAAACCGATTCTAAAGAAGTGCAATGGACTTCCCCTCGCAATTGTCACCATAGGTGGTTTCTTGGCAAGCCGCCCCAAAACTACTTTGGAGTGGAGA
AAATTGAATGAGCATATTAGTGCAGAGTTGGAGACAAACCCAGGGCTTGAGGCCATCAGAGCTGTCCTTAATATAAGCTACGATGGATTACCTTATCACCTCAAGTCTTGCTTCTTGTATC
TGTCCATCTTTCCTGAAGATGACAAGATTAGCCGGAAACGTTTGGTGCTCCGATGGTGTGCAGAGGGT TACTCAAGGGAGCTATGGGATAAATCTGCAGAGGAAATAGCAAACAACTACTT
CTTTGAACTCATAGACAGAAGCATGATCCTACCAACTCAAAAATCAACTTACAGCAATAGAGGAGCTGATTCTTGCCAGGTCCACGATATCATGCGCGAGATAGCCATCTCGAAGTCAAAG
GAGGAAAATCTTGTTCTTAGACTCGAAGGGGGTCGTAGGCTACACAATCATGACATAGTTCGACATCTTTCCATTACAAACAGCAGCGAGGACTGGGAGACAGATGTCGGTGAATTGAAGA
CAACAGTAGACATGTCCCGAATAAGATCATTAACAGTGTTTGGGGAGTGGAGGCCAATTTTCATTTCTGACAAGATGAGGTTGTTGCGTGTGCTCGACTTGGAAGACACAGAAGGTGTACG
TAATCACCATATTAAGCAAATAGGGGAGCTTCTTCACCTTAGATACCTTTCTCTAAGAGGATGTACGCACATTGCTTACATGCCTGATTCTTTGGGTAACCTAAGGCAACTGGAGACACTA
GATGTCAGAGATACGTTCATACTCAGGTTGCCAAAGACCATCACTAATCTTTGCAAGCTGAAGTATCTCCGTGCAAGTAAAGACCTCAACTTCTATGAAGGCATAAGAGAGAAACTACCAG
AGCTCATGAGGAACAGGCTATGCATTTTTACCGCTGCGTTGCTGGGGCTTTGTCTGGCATGCTCAGCTAGTGCGATTGGTAAGT TTGATGAAGAGATTAATACCCGTGATGTCTGCACCAT
GTGTTGCTGCAGTATTCTCCCTAGCATTGCTATGCGCCTCCAAGGGAATGGTGTAGTAGCACCAAGAGGGCTGAGGATCAGGAGACTGACAGCCCTGCACACGCTAGGTGTGGTGGACATT
TCATGGCAGCCATCAATTTTACAAGATATCAAGAGGCTCATCCAGCTGCGCAAATTGGAAGTGACCGGTGTCAACAAGAAAAATAGCAAAAAGCTTTTCTCTGCCCTTGCCGCTCTCAGCC
AACTAGAATCATTGTCACTGTTCTCGAAGTGGAAGCCAGGTCTCTGGGGCTGTCTGGATGCTGAAGAAAAGTTTTCGCCACCTAAGAATCTCAAGACTCTGAAGCTTCAAGGCAACCTGGT
TGAGCTGCCAAAATGGATCGGGAAGCTCAACAATCTTGTTAAGCTGAAGCTATCAAAATCCAGGCTCAAGGATCATGATGCTGCTATACAAGTCCTTGGTATGCTACCAAACCTGACCATC
CTATGCCTGCCGCGCAAGTCATTTCACTCGCTTGAGGGTGGCGAACTCAATTTCTCGGAAGGATCTTTCAAAAGCCTGTTGGTTCTCGAGCTTGACTTCAGTGGGAGCAAAGGTGTTACGT
TTCAACAAGGAGCATTCCGCAAACTAGAGCTGTTATTGCTTTCAGTTCATAGTGAAGAAGT TCAAAGTAAATTATCTGGACTAGAATTTCTCCAAAGCATCAAGGAAGTTCAGATCGATGG
TTATTGCCCAAACGAGGAAGGATTGAAGAAAGACTTGCTGGTCCAACTTTCTCAAAATCCAAAGAAACCCTTTCTGAAGATCGACGGTTATTTTTAA
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ATGGAGGCCACGGCGGTGAGCATTGGCAGGTCCGTGCTGAAGGGAGCTCTTGGCTTCGCCAAATCCACCTTGGTGGAGGAGGTTTCCCTGCAGCTCGGCGTCCAGCGCGACCAGGCGTTCA
TCAGGGACGAGCTGGAGATGATGAACTCCTTCCTGATGGCCGCCAATGATGAGAAAGATGACAACAAGGTGGTAAGGACCTGGGTGAAGCAGGTCCGCGACGTGGCCTACGACGTCGAGGA
CTGCCTCCAGGACTTGGCCGTCCGCTTGGGGAGGAAGAGTTCATCCTGGTGGCTCAGCCCTCACACGCTGTGGGAGCGGCGCCGCATCGCCAAGCAGATGAAGGAGCTGAGGGGCAAGGTT
GAGGATGTGAGCCAGAGGAACATGCGTTACCAACTCATCAAGGGCTCCAAGCCTACCGTAGCTACCAATGTCGCACCCAGCAGCACTGCCCGTGCGACCATGTCTGGCGTGCATGAAGAAC
GGTGGCAGCATGACAAGGCAGTAGCTGGTCTGGTTCGGCTGGTCATCAAAACCAAAGTCGATGAACTTAGAGTGATTGCGGTGTGGGGAACGAGTGGTGATATCAGGGAAATGTCCATCGT
TGGAGGGGCCTATGATCATCTCAAGAGAAGCAACAAGTTTGAGTGCTGTGCCTGGGTTAATTTGATGCATCCTCTGAACCCAACAAAGCTCCTGCAAACCATTGTTAGGCAATTCTATGTA
AGATCTCTTCAGGAGGCTGGCAAAGCAACTCCGTCGTGTCAAATTCTGAGTAGCATGCTGATAAAGGAAGATCATTTGAACGATGAGTTCAATGAATATTTGAGTGACAAGTGCTACCTCG
TTATGCTTAATGACCTATCAACCGCTGAAGAATGGAAGCAAATAAAAATGCTCTTCCCAGACAACAAGAAAGGGAGCCGAATCATAGTGTTCACACAACATGTTGAAGTTGCAAGCTTTTG
TGCTAGGACCGAGGAGGTGGCACCCGAGCAAATGCAGCTGTTTGCTGATCAGACTCTTTATGCTTTTCGCTGTAAGGTACTCCATCCGTTCCAAAATGATCATCATATAGTTTTTTTTAGG
TTATTTCTAAATAATTATCATATTTATATTCATTCATTATGTATATTCGTTATTTGTTCATTGGAGTAAATGGATATTGATGCATGTATCAGTGCACACAAGTATTTATAACCCACATGCA
ATATCTTGATTTGCTATTGGCTAGGAAATAGTGGAATGGTGCATGCATCGAGTTTGTTGCTAGAGTAAATATAGTATGAGAGAGTTATTAGCTTTTCTTGATATTGGTGTACCTATGAAAT
ATGTAGATCAATTTAGAATGGAGGAAGTAATACTAAAAAAAAATCCTCAAACATGCACTGAAAAAGAAATATTCTATATATCATCATCCGTTGAAAGCCTACTCTTTTCATTCAACTTGTC
TGCTAATTAAATCAATGTTTTATCTATGTCATTATGTACAAAAGAAACTAACACTGATTAATAGTACGACATAGCTCTGTCTCTTTCATCTCTAAGAACATCTCCAGCAAACATATATCAT
ATTCGCTATAGTTATAATTCAACAATTCTCTTTTAAAAAATAACAGCTCCAATAAATCGCCCTACTCAATTTTAGGTACTCCCCATAGTGAGTATAATCGACCCCAAATTTTGGGTGCCCC
TGTCCCACTCCCTATGCCAGCCAAGACTTGTTGATCGCCAGGGGCGGAACCACCCATTAGGTAGGGTTGGGCGGCCAGCCCAGCTATGGCCCGCGCCGCCCCAACTCCCCATATCCTTCTT
GGGCCGCCTACCAGCACATCCAATTCACAATTGGCCCATAAAAAAGCAGCCCAAGTGTCCAATTCAGATTTTCTGGGAAATCAAGAGTTAAACTCATGCCCGCGATGCCTCGGTACCTAGC
GCCATCATCTCCGCATGCTGCGTCTCGCTACCCACACGCGACACCTCGCTACCCGCACGTGACGCGTCGCTTCGCTACCTGAGCGTGCCTAGGCTAGCCGCCGCCCGCTGGCGCCTAGCGA
CGGCCGACACCATTCGCTCCTCCTGCTCGGCGCCACACGCGCCAACTCGACGACATTACCTCGCCATCGCCCCGTCCCTACCGAGTTCCAGCCATTCCCGCGCCAACGCCGCCGCCCGGTC
ATCGGCAGCACGCAGCACCGCAGGCCGCAACAGCCAGTAGCCCAGTAGCTTGCGGCGGCTTTAGCATCGGCCATCGGGCATCCTTGAGAATGCTCACCCCCATCACCTACTATAGTTAGGT
GCCTAACGTTTTTCTCTCTCTCCCTTCTAAGCAAAATAATAATCATCTTATTCGGGGTATGTCTTCTCATATATTTATTTTTTTAAAGATATCTATCAACCATGCTTTATGAATTGACTCA
TATTTGCAAATTGATACGTTTACCAATATCTTTTTATGTATGATGAATTATTTTGGCGCAAAAATTATTACTTTATTATAATATCGTTTTTGTTTGCTTTAATTTATTGATTATACTATAT
GTTTATGTGATTACAACATAAATATAGTATTTGTTGCATTTAGTTGTTCTTATTGACACGAGCATCTTCGCCCTATCTTTAATTTAATCCTGCGTCCGCCACTGTTGATCGCTATCATTTT
CACTGCATCCTTCACCTTCCTCTCCTCCCCACATCCCTCATCTTGCTTGGCCTTCGCCTCCTGCGACCACCACTTAGCTGGCCATTGCTCTTTGCCCCATCAAGCTCCAACCTCTGTTGAA
AGCATATTTTATTTTGCATGTTGGAACGGCAACTCCATCTTAAACTTACTGCTTAAAAGCCAACAATTTGTAAGCTATATAAGCCAAAATGCCGGCTTATAGGCATACTATACTAAGACTG
TGATTAATTTGCTTGTATTTAGTATTATGCAATACGGTAATACTTTGAGCTCAACTTTAACTTATACTACATAACACATTTTTAGAGGATTTTGAAGTTCAAAAATGTGTAGATAGGTGCA
TTTGCACTTATCTGAAAATTCCCAAGGATACTTGATTATTATGTACTATAATCAGAATCCCACCAAATTTACAGATTGATAAATCTTTTAATTGATTGGGCAAGTAATATATGGAGTAACA
CTTATGGGTCGGGAGGCATTTAAAAATTAAGTAGT TCAATTGAGATTGTCTTTTCACTAACGAATGGTAACCTATTTATACATCTACAAGAGATTTGTCTTGGGAAACAACTAAGTATTAT
CATAGGAAAGTAGACAATTAGACATCATCATCATCTAATATTCTAAATAATAACTGTTCTCAAGAGGTTGGCTACATTTTTTTGCTGTTGTTTCATTGAAAAGTTCTTGCAACCTTTTTTC
CATTAAGGGCATGTACGATTCCTTTTTAACTCTCGTCTCGTCTTAAAATATAATGGTGCACACCTATCATGCGTGTTTAAGAAAATAATATTGTTGATAATATTTTTTTTTTGTGTGTGCA
GGGTGCTAAAGATGGAGTAGATTCAATGGAGGACTCATCTAACTTAAACGAAGACACTACATACAACGCT GTAGAAGGAAAGAGCCTCCCTCGCACATATTCAATGGTAACTGCTTTCAAG
GAATCTGAGATCGTTGGGCGAGTTGATGAAATAAAGGAGATTATTGAACTGATTTCAAAAGGTAGCCAACAGCTTGAGAAGATCTCAGTGTGGGGAATGGGTGGTATTGGGAAAACCACTC
TAATTCAAAATGTCTACCGAAGCGAAAAGGT TAAGAAGATGTTTGATAAGCATGCATGTGTCACGATCATGCGCCCGTTCAATCTTAATGATCTTCTTATGAGCTTAGTTAGGCAACTAGA
AGATTCAAAAACTTCTGGAGAAAAGGAGTTGGCTAGCATTTTAGAAGGAAAGAAATACTTGATTGTTCTTGATGATGTATTATCCACAACAGAATGGAATGCTATAGAATCATATTTCCCA
GCAATGGAAACAGGAAGCCGGATCATAATCACCACAAGGCATGAAAGTATTGCTAAGCATTGTTCAGGGGATCAACAAGGAAAAATATATCAACTCAATCGTCTAGGAGACAGCGATGCAA
AGAACCTTTTTGCAAAAAAGGTAACCTAAAAGCATATATACTTCTCTCCATTGCTACGCACATTACTACTTCCTAAAAGCATATATAAGCATGAAACTTTTATTTATTTCGGTCTAACCAT
TTAAAAACTATTGGTGGTTAATATTAAAAAGTAGT TTACAATTGCAAGTATTTGCATTATCTTATTTTATACTCCCTCCGTATTTTAATGTACGACGTCGTTGACTTTTCGACCAACGTTT
GACCATTCGTTTTATTCAAAATTTTTGTGCAAATATGAAAATACTTATACCATGCTTAAAGAACATTTGATGACGAATCAAGTCACAGTAAAATAAATGATAATTACATAAATTTTTTGAA
TAAGACAAACGGTCAAAACGTTGGACAAAAAGTCAAACGTTGGTCAAACGTTTGAATAGGAACCTAGGTTCATTTGCACCTCCAATCTGTACCGTTTGAATGCTCTGAGATGTGTGCTAGC
AAATGTCTCTTTCTCCTCTCAAATCATAGTTATTAAAGGAAGGAAGGGACATGAATAATACATAAAGGTACTGTGTTTCCTGCCACCACTTTTTAGCCTTCCAAGTTTGCCCTTGACATGG
TTCCATTCCATTTTTTTCTAATGCATATAAATTAAGGATGCCAAATTTTGTGCCCCTATATAACTATATGTACGTTTAGACCTTTCCCTAGTACAATGATTTTTGTTAATAGAACTTGTCA
TACGTTGATATATCTGCAAATGAGCTTCAAACAACGACATTCCAAAACAATTAAGCCACCTATCAAGTTTAGATAACACTGTAGAAAAGAGCGAAATATGAAATAGCCAATTATCTTCCCA
TAAGAAGAACAACTGAATATGAAATATATTGTGTCATTATACAATAGACTTATGTTACATATCCATTGTTTAGAAAAAATATTTATTCTCATTTTATCGGTACAAAATGACGT TCACAGAT
CATATCTTAATACCTATATATATCCATACTGACACTTGCAAAAAAACCCCTCAATCCTCCAAAAGGACATCTATAAATGATTATCCATCATCAAAATGACATTTACAAAATGGTGCATCTA
CTATATCTCCATTTTGACATTTGACTTAATGGAACTATCTCCATTCACAAAGGGCATGTTGACGAAAACAATATAACT TGCAAAAATGACACTACATATACAGACAACATATATTTAAATA
ACATTTGAGAGCTTGATGAATCTTCAAATGATACTAGCAAATTAATGATGTATCTGTAAACGAAATTTGCTAATGATATATTGTTAAATGATATGTATAACCGATATCTATGTTAATGAAC
CTTTGCTAGTGACTCAACCTTTAACTGATATATTCACAACAAATATATCGGCAAAGTATATGTCATCTGCAAAATACATATGTCAATGAAGTAGGT TTACAAATAAAATTTCTCTAATTGA
CATTCAGAGCCAACAAATTAACTAGGTGATCAAGAGAATTTATTAAAATTTGTAATGCACATACATGCATAATTTTTCACATGGAGAGAGGGAAGTACTAGT TGGAGGGCATCTTGGGAAA
GCTACAGTAGAAAACGTACACAACATGTACCTATTGAACCCACCAATGCACAGCCCTATATAGCAACTCCATCAGATAGGTACATTTTGATGGTGGTTAGCAAACATGATGGATCACAACT
GCATCGGAGTCATATGCACACGTGTCGACCAGGGGATTGAGGTGCATATGCACCGCGGATCATATTATCCAGCTCACACACATATATATATATATATATATATATATATATATATGTATAT
ATATGTATGTATATATATATATATGTATATATATGTATGTATCTATATGTATGTATACCTATGTATGTATGTATGTATACATATGTATGTATCTATATGTATGTATACCTATGTATGTATG
TATATGTATGTACGTACGTACGTACGTTCGTTAGTCTTCTAGTTTTACTAACCCCTACAAATGTACTACTCCTTATTTGCAAACCAACATCAAAAACATTTGTACACAACCATACGTACAT
ACTTACACACAAATAACAGACATACAGGCCTCACCACCAGAGGTACGTGGTGCGGTAGAGT TGTGAATGTATAACTCAATCATAGTATTTACAAATATTACACATATGGGTAGTGGGTGCA
CTTTTAGGAGTTTAAATACCACTGGCCTCTATCTCTCTTAAGCTTGTGTTAAGGGAGTGTACTTGTACGCGCGCGTCTGCTTAATGTGCGTCTGGATCTTCAGTGTAATAGAAAAAAAAAG



AGCAATTTACAATGGAAAGAAATAGGGAATTAAAACCCAGATTCCAATCATAGCAACTGTATCATATTAACTACTTTATATTAGAATTAACAATTATATTGGTCATAAATGGTTAGCTAAT
CTTATTGTAGCATAATATTTTGAATCTAGCCCAGGATAGGCTATGCCGGAACTATATTTTGAAACTATGTATAATACACATAATCCAAATTAAACAACAGAAAAAAGAGGATACACT TCAT
TTTATTTTTTAAACTTGTATGCTTAAACTACAGTAGAGT TAAACAAACACCACTTGGGGGGTGTGGTGGGGTGTGGTGGGGGGACCACAAGTGGTTCGGTGTTAAAGTCGTGGTTCCCATG
ATTCTACCTTGCCACACGTTTCTTCACTAGATGTACAACCGTTGCTTCACAGGTTCTGGGATTTTTGTTGTTCTCGTTATTTTATTGTTGTTGTTGATTGCACGAAGCATGAGAAGTGGAT
CATGATCCATGTGGTTCTGGGCGCACCTTAGGCCTTTTGCAAGTGGGTTGTAAGTTGGGTACTTACTATTTGAGTGGAAAAGAAAATCAAAATTGTTGACCTAAAACTCTCTATGCAGCTT
TAAAATATTTAATTTTATTTTTATTCTTGAAGTTGAAATAAATTATAATTTAAAATTTAACCAAAATTTGAAACTTTATGCAAATTGAGAACTTGCTATAGAAAATTTAAAAAACTCTAAA
AAAAAATCAAAACATCAACT CAAAATAACAAACTTGCTCAGATTTTAAGGCTTTCTACCCAAACTTTATAACTTTCAACTCAAATTCTGAAATTTTCAAGTCAAATTTTGTAACTTTGAAG
TCATATATTCAAAACTACATACCCATAAAAACTATATGAAAAATATGATACTCTGAACTCAAAATTCAAAACTTTGTACTCAAATATTTATTTATTATATAGTACAGAAAGTTAGTATCAA
TGAGAAAGTTCAGACAATCTAATTGGATGAAGAAAAACTAGACGAAACT TGTTGCCCGGGCAGCTAAGCGCATGGTTGCAGATGTGACTTACCTCCTATACAGTACGCGTATTAGCAAACA
CCTACCCACCAAGGTAATCATAGTTATGCATGGTGTGCATGCCTAGTGATGTGCACGTCTGTCAGGGT TACGGATAAGGCATACCTCCTAACCTACGACTTATGGAATATACCGATAAGGT
ATACCTTCACGTATATGGATCGTTCCTGCAAATATCGTACAAAAAACGCCCCAAATTATGGAAAATATCTCCACGAGTCAAGTGATTTCTAAAGTCCTACACGGAGGGGATAGAATTTCGG
TTATGCCGTATCAGATCACATATCCTCAGACTTTTCTTGGGGGTCAACATGATCCACGGTATAAAAGGGACCCCTGGGAGGGGTATCAGGCATCTAATTTCATCGCCAACACACCCACCAA
AGTTTACGAAGATGGAGTACGCGGAGCCAAGTCGCTGGGAGATCTCGTCGAATCTTTCGACCACGATCTTGTTGGTATCGCCTATTTCGACTACTCTCTTTGTAATTTGTTCTTGTTATCA
TCAATCCCATATAAACTGGACTAGGGCTATTACCTGATAAGAGGCCTGAACTAGTATAATCCTTGTCTTTTGTCTGCT TGATGTCGTATTACGTAGACCCTCGTTCCAACGTACCCCAATA
CTCTACTTATCCGGTCCGTGAGTATCACTCGTCGACAACGTCTTCTATGTAATTGAAAAAAAAAGACAATATTTTTCTAATTCTCAAATCAAGATGTTATACGGTAAATTACTGCAACAAT
ATGTTCAGAAAAATTCAGTCGTAGCCAAACCCTCTGCTGTTCGATTTATCACCCTAAATTACAATACCTGACATTTTTTAACCTTGAACATTACAAACCAGATGAATTACCCCCAAAGTTG
GTTTGATGTTGGTTTTGGTCCTACGTGGCGTATCAGCCCCACAAGTCAGTCTCCACCTCATCCTCCTCCTATCAGGCTATTGGGATCCACCTATCAGCTGCTATCTCCTTTCTTCACCTAG
AACACAAGAGCAGTCAATGCTTAGGCACTGCTGTTGGACGCCGCTAGGCTGCTCCCCTTCCTCACCGAGAAAGCCAACTCCACCCCTCTCTATTCTAGACCGGATCTAGATGCTCCCTCCA
CCACCAATTTGGACTCTGCCGCTACGCCTCCTCCTCTTCTTCTTCCGTCGCTAATTAGATCGTCACTACCTCTTCTGCTCCGGCCGCCGTGATGTGGGCAGGCAGCACAAAAGGGGTGCGG
GTAGCTGTGGCAGCACCCCCTTCTTCCCCATCTACAGCCAAGGCATTTCAGCAACAGCAGCTCCACACACATGGTCAACACCGAGGTTCCTCTGCTCCCTCGCCACCCCATCGAACGCCCG
AACCTGTTGCTCCCGTATGGCACCTACGACCCCATGGCTCAACGCGGGCGACGGT GAACTCATGGCAGAGGTGGGATGGGTGGCTTCAAACTCACAATGGAAGTGGTGAGATCAACGGCGA
GATCCACAACCTCAACACCGCTTGCATCCACTATCTCTGTCACGGTGCGTCACTTCTTCTGACCTCAGTTTTGCTCTCCTCTGTTAGTTCCACTGCCTCGTGTCACCCCTAAATCTCAGCG
CTGCTTGTCTTGGCTTTGCCTTCGGTGCACGTCTGGTGGAGATGGTCATCGGCGACAGTAGCTGAGATCGAGCGAAAGAGAGGATGGGGAGAAGAAGACGGACTGGGCTGACAAATGGGTC
CCATCATTCTTTTATTTGTTTTGGCTAAATAGAGCTGCCACATGTGTGGCAGATAGGATCAAAACTACCTTGGGTAAGTCGTCCATTTTTTAAAGTTCAGGGTTAAAAAAATGTTTGGTAT
TGTAATTTAGGTGGGGGTGGGGGTAAATCGAACGGACGCATAGGGGTAATTCAGACTTTTTCCTTTATTTTGGCTACACCCGACAAGGAACACATAAGTGATATGCTGTGAGTGCGTGAGG
GAGGCATGTATCAGTAGTATGTGCAATATAGTTCTACTATGAAGCAAATATGTTCCTACTATGAGCTGACCTGCTGATACATACATCTGTCATGTCTTACAACATACTATGAGTCTATGAG
TTGTTACCCCCCCCCCCCAATCGGCGAAAAATACTTACCATCACACTAGCTAGTGCAAATCCTCATCATATATATATTGCCAGCTCGAATCTGGCACTCACTGTCGGTTTGGGAACCAGCA
ATATTGAAATGGACCTCAGTGATATACTCCATATGTTTGAGCAGTACTATCACTTGTAGAGTAGAAATTGTTTTTTTTTAAAAAAAATCAACACATAGGCTAGCTCCAGTAGTGCCAACCG
TCACCCACTTCCTTGATAGCTTTTTGTGCGAGCAGTGACTCCTCGAGGCAGTCAAGCATTGCTTAGAGTGGTAAGATCTGGCCCTATCCCACCTCCCATCTAATGCTCATGCCCACAAGCC
TTGCCATCGCCGTTGCCCGTGCTTGGACCGGCTAGATTTGATGGTCCTGGGCTGGCTCAGGGCAACCCGATTCATTCCTATGACCAATCATGCTTCCATTTCCCTTCACTGTCACTAGTAG
CCCTAGTGCCCTACTATGCATAATAGGCCAGCCAGATATAGCCCTCCTGTGCTGGCCCTCATTGTGCTCAGGTATGGAGGGAGAGCAGTGGCGGCATACTCGAGATAAAGGGAGATGTTGA
CCAAGAGTGAGAAGTTGATTGAGAAACTTAGCATGCTAGTTCATTGGATGTCTCATAGCCCATTCAGCTTGGCCTTCGCTGCTGCTTTCTCTCGTGAAACGGTAGTGAAGGGTGAAGATAA
AGTTGGCAATATAGTGTCACTTCCGGGTTTATAAGAAAAACTGAAAAAAAAACGGTATAGTGATACTTCTGCTACCTGTTTTTCTCATGAATTGATCAATGCTATTATTTGAGCATCGGTT
TTAGGTTAATCAGCTGCATTGCACTGGTTTGGATTGATGTTTCTACACTAGTGCCAGTTACTCCGATAAATATTTGCAAGAAATTATTTTATGCACAATTAATTAAAAAAAGAAGTATTTA
CTACTTAAATTATACACGTTTCAGGTATTTAAGGAGTCAGTAAATTTGGATCAAGAAGATCTTGAGTTGATTGAAGAAGCAAAACTGATTCTAAAGAAGTGCAAAGGACTTCCCCTCGCAA
TTGTCACCATAGGTGGTTTCTTGGCAAGCCGGCCCAAAACTGCTTTGGAGTGGAGAAAATTGAATGAGCATATTAGTGCAGAGT TGGAGACAAACCTAGAGCTTGAGGCCATAAGAGCTGT
CCTTAATATAAGCTACGATGGATTACCCTATCACCTCAAGTCTTGCTTCTTGTACCTGTCCATCTTTCCTCAAGATGACAAGATTAGCCGGAAACGTTTGGTGCGCCGATGGTGTGCAGAG
GGTTACTCAAGGGAGCTATTGGACAAATCTGCATAGGAAATAGCAAACAACTACTTCTTTGAACTCATAGACAGAATCATGATCCTACCAACTCAAAAATCAACT TATAGCAGTAGAGGAG
CTGATTCTTGCTAGGTTCACGATATCATGCGCGAGATAGCCATCTCGAAGTCAAAGGAGGAAAATCTTGTTCTTAGACTCGAAGGGGGTCGTAGGCTACACAATCATGACACAGTTCGGCA
TCTTTCCATTACAAACAGCAGCGAGGACTGGGAGACAGATGTCGGTGAATTGAAGACAACAGTAGACATGTCCCGAATAAGATCATTAACAGTGTTTGGGGAGTGGAGGCCATTTTTCATT
TCTGACAAGATGAGGTTGTTGCGTGTGCTCGACTTGGAAGACACAAAAGATGTACGTAATCACCATATTAAGCAAATAGGGGAGCTTCTTCACCTTAGATACCTTTCTCTAAGAGGATGTA
TGCGCATTGCTTACCTGCCTGATTCTTTGGGTAACCTAAGGCAACTGGAGACACTAGATGTCAGAGATACGTTCATACTCAGGT TGCCAAAGACCATCACTAATCTTCGCAAGCTAAAGTA
TCTCCGTGCAATTGTAGACAAAATCACCTATGAAGGAATAGCAGAGGAACTACCAGAGGTCATGAGGAACATGCTATGCATTTTTACCGCTGCGTTGCTGTTGCTTTGTCTGGCATGCACA
ACAAGTTCAATTGGTATGCTGGATGATGAGATTAATACCCGTGAGATCTGCTCCATGTTTTGCTGCAGTATTCTCCCTAGCATTGCTATGCGCCTCCAAGGGAATGGTGTAGTAGCACCAA
GAGGGCTGAGGAGACTGACAGCCCTGCACACGCTAGGTGTGGTGGACATCTCATGGGAATCATCAGTTTTACAGGATCTCAAGAAGCTCACCTAGCTGCGCAAAT TGGAAGTGACCGGTGT
CAACAAGAAAAACAGCAAAAAGTTTTTTTCTGTCCTTGCCGCGCTCAGCCGCCTAGAATCATTGTCGCTGCTCTCGAAGGGAAAGCCAGGTCTCTGCGGCTGTCTAGATGCTCAAGAAAAG
TTTTCACCACCTAAGGATGTCAAGAGCCTGAAGCTGCAAGGCAACCTGGTTGAGTTGCCAAAATGGATCAAGCAGCTCAACAATCTCGTGAAGCTGAAGCTATCAGAAACAATGCTAAAGG
ATCATGATGCTGCTATACAAGTCCTTGGTATGCTACCAAACCTGACCATCCTATGCCTGTCGCGTGAGTCGTTTCACTCGCT TGAGGGTGAAGAACTCAATTTCTCGGAGGGATCTTTCAA
AAGCCTGGTGGTTCTCGAGCTCAACTTCAGTGGGAGCAAATGTGTCAAGTTTGAACAAGGAGCGTTCCTCAATCTTGAGCTACTGCTGCTTTCAGT TTACTATGAAGAAGTTGAAACTAAG
TTCTCTGGGCTAGAATTTCTCCAAAGCATCAAGGAAGTCCAGATCGATGGTTATTGCCCAAATAGGAAAGGATTGAAGAAAGACTTGCTGGTCCAGCTTTCTCAGAATCCAAAGAAACCCT
TTCTGAAGACTGGCCGTAATTTTTAA

Supplementary Fig. S1 b Continued.
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Supplementary Fig. S2 Functional complementation test of transgenic plants (T1)

that harbored the genomic region (1A5 fragment) of the candidate gene.

(a) Evaluation of resistance. The five 1A5 lines are the transgenic lines (T1) carrying the
candidate gene on the DNA fragment 1A5 in the background of Taichung 65. The vector line
is the transgenic plant (T1) with only the vector fragment in the background of Taichung 65.
T1 plants that harbored fragment 1A5 were selected by PCR and used in the assays. The
two brown planthopper (BPH) individuals at the last instar larval stage that had been fasted
for 24 h were released in a test tube containing a T, plant aged 13 days after germination,
and the number of live BPH were recorded 5 days after their release. The tests were repeated
10 times (the total number of BPH was 20), and the total number of live BPH was summed

accordingly.

(b) Expression levels of transformed Bph26 mRNA. Relative mRNA levels were determined
by real-time quantitative RT-PCR. The average values and standard deviation (s.d.) were
calculated from three PCR measurements derived from one Ti plant. The number in
parentheses at the top of each bar graph show the copy number of transformed Bph26

determined by real-time quantitative RT-PCR.



atccatccatcacacaagttactagcaatccacgagagaacgccgaggagaggagagecaa
agccatggaggccacggeggtgagecattggecaggtececgtgetgaagggagegettggett
cgccaaatccaccttggtggaggaggtttccctgecagetecggecgtccagegtgaccagegce
gttcatcagggacgagctggagatgatgaactccttcctgatggeccgeccaatgatgagaa
agatgacaacaaggtggtaaggacctgggtgaagcaggtcecgecgacgtggectacgacgt
tgaggactgcctccaggacttcgeecgtececgettggggegggaagagttcaacctggtgget
cagccctcacacgectgtgggageggecgecgcecatcgeccaagecagatgaaggagetgaggeg
caaggttgaggatgtcagccagaggaacatgecgectatcaactcatcaagggectccaageec
tactgtagctaccaatgtcacacccagcagcactgcccgtgecgaccatgtectggecgegea
tgaagaacggtggcagcatgagaaggcaatagatcatctggttcggectggtcaaaaccaa
agtcgatgaacgtagagtgatcgecggtgtggggaacaagtggtgatatcagggaaatgte
catcgttggaggggecctatgatcatctcaagagaaacaacaagtttgagtgectatgecectg
ggttaatttgatgcatcctctgaacccaacaaagectcctgcaaaccattgttaggcaatt
ctatgtaagatctcttcaggaggectggcaaagcaactccgtecgtgtcaaattctgagtag
catgttgataaaggaagatcagggtttggggtttagggttctgaggagcatgectgatgaa
ggaagatcatttgaatgatgagttcaataaatatttgagtgacaagtgectacctcattgt
gcttaatgacctatcgaccgctgaagagtggaagcaaattaaaatgectcttcccagacaa
caagaaaggaagccgaatcatagtgttcacacaacaagttgaagttgcaagettttgege
taggacagaggaggtggcacccgagcacatgcagttgtttgetgatcagactctttatge
ttttcactgcaagggtgctaaagatggagtagattcaatggaggactcatctaacttaaa
cgaagacactacatacaacgctgtagaaggaaagagcctcactcgcacatattcaatggt
aactgctttcaaggaatctgagatcgttgggcgagttgatgaaataaaggagattattga
actgatttcaaaaggtagccaacaacttgagaagatctcagtgtggggaatgggtggtat
tgggaaaaccactctaattcaaaatgtctaccgaagcgaaaaggttaagaagatgtttga
taagcatgcatgtgtcacgatcatgecgecccgttcaatcttaatgatcttcttatgagett
agttaggcaactagaagattcaaaaacttctggaggaaaggagttggttagcattttaga
aggaaagaaatacttgattgttcttgatgatgtattattcacaacagaatgggatgectat
agaatcatatttcccagcaacggaaacaggaageccggatcataataaccacaaggcatga
aagtattgctaagcattgttcaggggatcaacaaggcaaaatgtatcaactcaatcgtcet
aggagacaacgatgcaaagaacctctttgcaaagaaggtatttaaggagtcagtaaattt
ggatcaacaagatcttgaattgatcaaagaagcgaaaccgattctaaagaagtgcaatgg
acttcccctcgcaattgtcaccataggtggtttcttggcaageccgeccccaaaactacttt
ggagtggagaaaattgaatgagcatattagtgcagagttggagacaaacccagggettga
ggccatcagagctgtccttaatataagctacgatggattaccttatcacctcaagtecttg
cttcttgtatctgtccatctttcctgaagatgacaagattageccggaaacgtttggtegct
ccgatggtgtgcagagggttactcaagggagectatgggataaatctgcagaggaaatage
aaacaactacttctttgaactcatagacagaagcatgatcctaccaactcaaaaatcaac
ttacagcaatagaggagctgattcttgccaggtccacgatatcatgecgecgagatagecat
ctcgaagtcaaaggaggaaaatcttgttcttagactcgaagggggtcgtaggectacacaa
tcatgacatagttcgacatctttccattacaaacagcagcgaggactgggagacagatgt
cggtgaattgaagacaacagtagacatgtcccgaataagatcattaacagtgtttgggga
gtggaggccaattttcatttctgacaagatgaggttgttgegtgtgectcgacttggaaga
cacagaaggtgtacgtaatcaccatattaagcaaataggggagcttcttcaccttagata
cctttctctaagaggatgtacgcacattgecttacatgecctgattctttgggtaacctaag
gcaactggagacactagatgtcagagatacgttcatactcaggttgccaaagaccatcac
taatctttgcaagctgaagtatctccgtgcaagtaaagacctcaacttctatgaaggecat
aagagagaaactaccagagctcatgaggaacaggctatgcatttttaccgectgegttget
ggggetttgtectggcecatgectcagectagtgecgattggtaagtttgatgaagagattaatac
ccgtgatgtctgcaccatgtgttgectgcagtattctccctagcattgectatgecgectcca
agggaatggtgtagtagcaccaagagggcectgaggatcaggagactgacageccctgecacac
gctaggtgtggtggacatttcatggcagccatcaattttacaagatatcaagaggectcat
ccagctgcgcaaattggaagtgaccggtgtcaacaagaaaaatagcaaaaagettttete
tgcccttgeccgectctcageccaactagaatcattgtcactgttctcgaagtggaageccagg
tctctggggetgtctggatgectgaagaaaagttttcgeccacctaagaatctcaagactcet
gaagcttcaaggcaacctggttgagectgccaaaatggatcgggaagectcaacaatecttgt
taagctgaagctatcaaaatccaggctcaaggatcatgatgectgectatacaagtcecttgg
tatgctaccaaacctgaccatcctatgcctgececgecgcaagtcatttcactcgettgaggsg
tggcgaactcaatttctcggaaggatctttcaaaagecctgttggttctecgagettgactt
cagtgggagcaaaggtgttacgtttcaacaaggagcattccgcaaactagagetgttatt
gctttcagttcatagtgaagaagttcaaagtaaattatctggactagaatttctccaaag
catcaaggaagttcagatcgatggttattgcccaaacgaggaaggattgaagaaagactt
gctggtccaactttctcaaaatccaaagaaaccctttctgaagatcgacggttattttta
agctgactctgatgttggggctaatgttgtectecececttgtgetgettggttgttgtcaate
tctctctctectctectectectectectgecatttatatgttgtagtcattccatgaacaacttaa
tttgccgttttatccaaactttactgaagectttccttaatcatgtgtggtgecgeggtcac
caaattaagtgtatcaggaaagctctactagtagtactgtagtgatgectagtgcataaat
aatatactccctccatattttaatgtatgacgectgttgactttttg
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Supplementary Fig. S3 cDNA sequence of Bph26. Bases painted yellow
show initiation codon and stop codon in order.
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Supplementary Fig. S4 Alignment of amino acid sequences of BPH26 in some rice
varieties. The amino acid sequences of ADR52, ASD7, and Norin-PL4 were deduced from
the cDNA sequences, and those of IR1154-243, Rathu Heenati, Babawee, Taichung65 (T65),
and Nipponbare were deduced from its genomic sequences. The ORF sequences based on
the genomic sequences of ADR52 and ASD7 have been confirmed to be the same as those
of the cDNA sequences. A yellow border indicates that the amino acid sequence is the same
as that of ADR52, and green and blue borders indicate that the sequence is different from
that of ADR52. The repetitive amino acids in the deduced leucine-rich repeat (LRR) are

MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD
MEATAVSIGRSVLKGALGFAKSTLVEEVSLQLGVQRDQAF IRDELEMMNSFLMAANDEKD

DNKVVRTWVKQVRDVAYDVEDCLQDFAVRLGGKSSTWWLSPHTLWERRR1AKQMKELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDFAVRLGGKSSTWWLSPHTLWERRRTAKQMKELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDFAVRLGGKSSTWWLSPHTLWERRRTAKQMKELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDFAVRLGGKSSTWWLSPHTLWERRR IAKQMKELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDFAVRLGRKSSSWWLSPHTLWERRR I AKQMEELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDFAVRLGRKSSSWWLSPHTLWERRR I AKQMEELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDEAVRLGRKSSSWWLSPHTLWERRRTAKQMKELRGK
DNKVVRTWVKQVRDVAYDVEDCLQDEAVRLGRKSSSWWLSPHTLWERRR T AKQMKELRGK

VEDVSQRNMRYQL IKGSKPTVATNVTPSSTARATMSGAHEERWQHEKA IDHLVRLV-KTK
VEDVSQRNMRYQL IKGSKPTVATNVTPSSTARATMSGAHEERWQHEKAIDHLVRLV-KTK
VEDVSQRNMRYQL IKGSKPTVATNVTPSSTARATMSGAHEERWQHEKA IDHLVRLV-KTK
VEDVSQRNMRYQL IKGSKPTVATNVTPSSTARATMSGAHEERWQHEKA IDHLVRLV-KTK
VEDVSQRNMRYQL IKGSKPTVATNVAPSSTARATMSGAHEERWQHEKAIDHLVRLV-KTK
VEDVSQRNMRYQL IKGSKPTVATNVAPSSTARATMSGAHEERWQHEKA IDHLVRLV-KTK
VEDVSQRNMRYQL IKGSKPTVATNVAPSSTARATMSGVHEERWQHDKAVAGLVRLVIKTK
VEDVSQRNMRYQL IKGSKPTVATNVAPSSTARATMSGVHEERWQHDKAVAGLVRLVIKTK

VDERRVIAVWGTSGD IREMSTVGGAYDHLKRNNKFECYAWVNLMHPLNPTKLLQTIVRQF
VDERRVIAVWGTSGD IREMSIVGGAYDHLKRNNKFECYAWVNLMHPLNPTKLLQT IVRQF
VDERRVIAVWGTSGD IREMSIVGGAYDHLKRNNKFECYAWVNLMHPLNPTKLLQT IVRQF
VDERRVIAVWGTSGD IREMSIVGGAYDHLKRNNKFECYAWVNLMHPLNPTKLLQT IVRQF
VDERRVIAVWGTSGD IREMS1VGGAYDHLKRSNKFECCAWVNLMHPLNPTKLLQT I VRQF
VDERRVIAVWGTSGDIREMS1VGGAYDHLKRSNKFECCAWVNLMHPLNPTKLLQT I VRQF
VDELRVIAVWGTSGD IREMSIVGGAYDHLKRSNKFECCAWVNLMHPLNPTKLLQT IVRQF
VDELRVIAVWGTSGDIREMSIVGGAYDHLKRSNKFECCAWVNLMHPLNPTKLLQTIVRQF

YVRSLQEAGKATPSCQILSSMLIKEDQGLGFRVLRSMLMKEDHLNDEFNKYLSDKCYL IV
YVRSLQEAGKATPSCQILSSML IKEDQGLGFRVLRSMLMKEDHLNDEFNKYLSDKCYL IV
YVRSLQEAGKATPSCQILSSML IKEDQGLGFRVLRSMLMKEDHLNDEFNKYLSDKCYL IV
YVRSLQEAGKATPSCQILSSMLIKEDQGLGFRVLRSMLMKEDHLNDEFNKYLSDKCYL IV
YVRSLQEAGKATPSCQILSSML IKEDQGLGFRVLRSMLMKEDHLNDEFNKYLSDKCYL IV
YVRSLQEAGKATPSCQILSSML IKEDQGLGFRVLRSMLMKEDHLNDEFNKYLSDKCYL IV
YVRSLQEAGKATPSCQILS——————————— SMLIKEDHLNDEFNEYLSDKCYLVM
YVRSLQEAGKATPSCQILS——————————— SMLIKEDHLNDEFNEYLSDKCYLVM

FHCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLTRTYSMVTAFKESEIVGRVDEIKET IE
FHCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLTRTYSMVTAFKESEIVGRVDEIKET IE
FHCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLTRTYSMVTAFKESEIVGRVDEIKET TE
FHCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLTRTYSMVTAFKESEIVGRVDEIKEI TE
FHCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLTRTYSMVTAFKESEIVGRVDEIKET IE
FHCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLTRTYSMVTAFKESEIVGRVDEIKEI 1E
FRCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLPRTYSMVTAFKESETVGRVDEIKEI IE
FRCKGAKDGVDSMEDSSNLNEDTTYNAVEGKSLPRTYSMVTAFKESEIVGRVDEIKEI IE

shown in red-color font.
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Continued.
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Supplementary Fig. S5

Engkatek.

Alignment of main motifs in CC-NBS domains of
BPH26 in O. sativa cv. ADR52, BPH14 in O. officinalis and PIB in O. sativa cv.



<BPH26 LRR>

—————— IKQIGELLHLRYLSLRGCTHIAY

————— MPDSLGNLRQLETLDVRDTFILR

————— LPKTITNLCKLKYLRASKDLNFYEG | REKLPELMRN

——————— RLCIFTAALLGLCLACSASA | GKFDEE INTRDVCTMCCCS I LPS | AMRLQGNGVVAPRGLR
—————— IRRLTALHTLGVVD I SWQPS

————— [LQD IKRL I QLRKLEVTGVNKKNSKK

————— LFSALAALSQLESLSLFSKWKPGLWGCLDAE

——————— EKFSPPKNLKTLKLQ

GNLVELPKWI GKLNNLVKLKLSKSRLKDHDAA

—————— [QVLGMLPNLT | LCLPRKSFHSLEGGELN

——————— FSEGSFKSLLVLELDFSGSKG

————— VTFQQGAFRKLELLLLSVHSEEVQS

————— KLSGLEFLQSIKEVQ|DGYCPNEEGLKKDLLVQLSANPKKPFLK IDGYF

<BPH14 LRR>

——————— L IPKYHHHLRYLDLSESE IKA

————— LPED I SILYHLQTLNLSRCLSLRRLPKGMKYMTALRHLYTHGCWSL GSMP

——————— PDLGHLTCLQTLTCFVAGTCSGC

—————————— SDLGELRALDLGGRLELRKLENVTKADAKA

——————— ANLGKKEKL TKLTL | WTDQEYKEAQSNNHKEVL

——————— EGLTPHEGLKVLS | YHCGSSTCPTWMNKLRDMVGLELNGC
~KNLEKLPPLWQLPALQVLCL

—————————— EGLGSLNCLFNCDTHTPFTF

_____________ CRLKELTLSDMTNFETWWDTNEVQGEELMF

_____________ PEVEKLS IESCHRLTALPKASNA | SESSGEVSTVCRSAFPALKE
—————————— MKLYDLR | FQKWEAVDGT

—————— PREEATFPQLDKLE IRQCPELTTLPEAPKLSDLE | SKGNQQ | SLAAAS

—————————— RHITSLSSLVLHLSTDDTETASVAKQQDSSDLY | EDEKWSHKSPLELMVLSRCNLLFSHPSALALWTCFA
———————— LDLK [RYVDALVSWPEE

———————— VFQGLVSLRKLE | SVCENLTGHTQARGQSTPAPS

—————————— ELLPRLESLEITCCDS IVEVPN

——————————— LPASLKLLE IRGCPGLES | VFNQQADRTMLVSAESFAEQDKSSL | SGSTSETND
—————————— HVLPRLESLV INWCDRLE

————————— VLHLPS IKKLG | YSCEKLRS

———————— LSVKLDAVRELS | RHCGSLKS

————— LESCLGELASLQQLKLFDCKSLESLPKGPQAY

_____________ SSLTSLE IRGCSGIKVLPPSLQQRLDD | EDKELDACYEEAFAEPKSRHRQSA | SRLMCLK

————————————— GAIRHLA | SSNWKGDKSEF

——————— EGIVDLSRIRSLSLFGDWKPFFV

——————————— KMRF [RVLDFEGTRGLEYHH

—————— LDQIWKLNHLKFLSLRGCYRIDL

————— LPDLLGNLRQLQGMLD IRGTYVKA

————— LPKTI IKLQKLQY I HAGRKTDYVWEEKHSLMQRCRKVGC | CATCCLPLLCEMYGPLHKALARRDAWTFACCVKFPS IMTGVHEEEGA
-MVPSGIRKLKDLHTLRN INVGRGN

————AILRD | GMLTGLHKLGVAGINKKNGRAFR

——————— LATSNLNKLESLSVSSAGMPGLCGCLDD | SSPP

————————————— ENLQSLKLY

GSLKTLPEWIKELQHLVKLKLVSTRLLEHDVAM

——————— EFLGELPKVEILVISPFKSEE IHFKPPQTG

—————————— TAFVSLRVLKLAGLWGIKS

————— VKFEEGTMPKLERLQVQGR |ENE | GF

——————— SGLEFLQNINEVQLSVWFPTDHDR | RAARAAGADYETAWEEEVQEARRKGGELKRK IREQLARNPNGP | | T

Supplementary Fig. S6  Amino acid sequences of the deduced leucine-rich
repeat (LRR) of BPH26 in O. sativa cv. ADR52, BPH14 in O. officinalis and PIB
in O. sativa cv. Engkatek. The repetitive amino acids in the LRR are shown in
red-color font.



bases bases

1,353 —
1,078 —
872 —

1,353
1,078
872

603 — 603 —

310 —
291 —

211 —
234 —

310 —
291 —

2711 —
234 —

BPH26 actin BPH26 actin

Supplementary Fig. S7  Full-length gel of Figure 4a and that of negative
control.

(a) Gene expression analysis of BPH26 in some rice varieties by using reverse
transcriptase (RT)-PCR. Actin primers were used in the control amplification.
¢X174 - Hae Il digest was used as a molecular-weight size marker. Fragments
sizes are marked on the left, in base pairs.

(b) Negative control of (a). One step RT-PCR was conducted without total RNA.



Supplementary Table S1
Predicted genes by rice annotation project database in the candidate region of
the japonica cultivar Nipponbare.

1 051290558366 Similar to F-box domain-containing protein
2 051290558400 Similar to F-box domain-containing protein
3 0s12g0559000 Hypothetical conserved gene

4 0s12g0559100 Conserved hypothetical protein

5 051290559250 Non-protein coding transcript

6 0s12g0559200 Lipoxygenase (EC 1.13.11.12)

7 0s12g0559300 Similar to leucine-rich repeat family protein
8 0s12g0559400 Similar to leucine-rich repeat family protein
9 051290559600 Similar to resistance protein RGA2




Supplementary Table S2
PCR primers used in this study

Primer name Forward primer (5'-3") Reverse primer (5'-3") Purpose

High-resolution mapping

RM28449 CACCCATTGATGTGAAACTCTGG GGATTCATGATACAGTGTGCAACG SSR marker
RM3813 ACCGTTAGATGACACAAGCAACG GGTTAGCAAGACTGGAGGAGACG SSR marker
ID-28L4 GAAGGGAAATGGAAGCATGA TACACCCGACAAGGAACACA InDel marker
ID-174 TGCTCGTACGATGGAGTCAT CGGGCTTCATTCATCGTTA InDel marker
ID-161 CTGTCAAAATTGCGTTCGAT CATTCCCCTGAATTTGAAACA InDel marker
ID-161-2 ATCCTTTCGGACAGGGTGAT GGACGGGATGATACCTCAGA InDel marker
DS-L74 AGCGGATGCTAAAAGCAAAA AATAGACGGGGCAAGGGTAG SNP marker
DS-72B4 AAAGTGCGCAGCAGTACAGA GGATGCAGATCGAACACTGA SNP marker
DS-173B TCACGACGTTATTCATGTTTCA TCCCATGCCAATCAATATCA SNP marker
Comparison of alleles from some varieties

BPH26-Exsonl TAGCATCAGTCCCTTGCTTGTTTGC ATTGATTTAATTAGCAGACAAGTTG  Sequencing

BPH26-Exson2 AACTCTCGTCTCGTCTTAAAATATA
BPH26-Exson3 CTAGTGCCAGTTACTCCGATAAATAT
Gene expression analysis

BPH26-RT-PCR GCTACCAAACCTGACCATCC
Actin-RT-PCR TCCATCTTGGCATCTCT

In situ hybridization analysis

ATTAACCCTCACTAAAGGGAA-
BP26-insitu-AP

GGAAGTTCAGATCGATGGTT

ATTAACCCTCACTAAAGGGAA-
BP26-insitu-SP

TGGATAAAACGGCAAATTAA

Confirmation of the insertion site in T1 transgenic lines
pPZP2H-lac-D ACTATCCTTCGCAAGACCCT
Real-time quantitate RT-PCR analysis

BPH26-gPCR

UBQ-gPCR

CCAAACGAGGAAGGATTGAA

GAGCCTCTGTTCGTCAAGTA

AGTAGTAATGTGCGTAGCAATGGAG Sequencing

TATGCACTAGCATCACTACA

AGCAAGTCTTTCTTCAATCCTT

GTACCCGCATCAGGCATCTG

TGGATAAAACGGCAAATTAA

GGAAGTTCAGATCGATGGTT

GATCAGCAATCGCGCATATG

AGCCCCAACATCAGAGTCAG

ACTCGATGGTCCATTAAACC

Sequencing

RT-PCR
RT-PCR

Probe

Probe

Detection

Real-time PCR

Real-time PCR

The in situ hybridization probe: T3 promoter sequence (underlined) was attached to the top

sequence of the forward primer.

SSR, simple sequence repeat. InDel, insertion-deletion mutation. SNP, single nucleotide

polymorphism. RT-PCR, reverse-transcription PCR.



