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Fig. S1. Transcript detection of 14 predicted genes around the RF17 locus.
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Fig. S2. Overexpression of ORF11 in mature anthers confirmed by RT-PCR.
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Fig. S3. Alignment of C-terminal amino acids of the ACPS catalytic domain. Amino acids 139–156 of ORF11 are shown.
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Fig. S4. Mitochondrial localization of ORF11 (� RMS) indicated by the merged image of RMS-GFP and the Mito tracker Red fluorescence.
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Fig. S5. Southern blot analysis of mitochondrial cox1. Total DNA isolated from T65 and CWA was digested with SalI and hybridized with a digoxigenin-labeled
cox1.
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Fig. S6. RFP fluorescence in pollen of transgenic rice plants with CWA- or CWR-type RMS promoter::mRFP. Empty vector indicates the transgenic lines that only
carry 35S::HPT. Graph indicates the percentages of pollen with RFP fluorescence.
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Table S1. Pollen germination frequency on stigmas after anthesis

Line
No. of stigmas
observed (n)

No. of stigmas
with pollen

germination (a)

Frequency of stigmas
with pollen

germination (a/n), %

No. of pollen
per stigma

(b)
No. of germinating

pollen per stigma (c)
Frequency of pollen

germination (c/b) � SD, %

CWR 7 7 100.00 152.6 118.1 77 � 11
CWA 7 0 0.00 0.4 0 0 � 0
T65 7 7 100.00 151 121.7 81 � 10
RNAi-ORF11-2 18 4 22.20 1.3 0.4 31 � 2
RNAi-ORF11-3 23 6 26.00 1.7 0.5 29 � 28
RNAi-PPR2-1 12 0 0.00 0.7 0 0 � 0
RNAi-PPR2-3 16 0 0.00 0.4 0 0 � 0
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Table S2. Primer sequences of PCR markers used in this study

Marker name Forward primer sequence Reverse primer sequence
Chromo-

some
Position,

cM
Polymorphism

detection

BAC clone
accession

no. in NCBI

Markers used for marker-assisted selection of the CMS lines and CWR
RM3252 GGTAACTTTGTTCCCATGCC GGTCAATCATGCATGCAAGC 1 0.3
RM8068 AAACCTCTCGCTGTAATTAG TGAACATTTATTGATATGGTA 1 9.5
RM1167 GAACATAAACCATGCGGGAG AGCTAGTGGCAAAAGTGTGC 1 22.6
RM8146 GACTCCTCCAAGTGCAACG GTAGCTTCCCCACAATGTCA 1 25.4
RM6466 CGAACGAGAACTCCCTCATG ATTGCACCAAGAGGAGATCG 1 49.0
RM1287 GGAAGCATCATGCAATAGCC GGCCGTAGTTTTGCTACTGC 1 58.1
RM8003 ATCATGTTAATTAATGTCTAG TGCTAAAAGGTTATTTTTAC 1 73.7
RM8144 AAAAGTAGCTATATTTTGGGA GTGAGGAAATTATCGAAACAG 1 95.7
RM3475 GTCGGTTTGCCTAGTTGAGC TTCCTCGGTGTATGGGTCTC 1 107.6
RM8097 TACATACACGTTCATGTGCC CGAGCGTAGGAAGACTACC 1 129.0
RM1216 TTCCCCAATGGAACAGTGAC AGGGTCTACCACCCGATCTC 1 132.1
RM8085 TGCGTTTCGATTTCTTTTTA GGAAAGTTGTGTTCTTTGGC 1 139.9
RM8062 CAAATTACTCCATCCATTATT GAGGAGATGCTAGTTAATTAC 1 155.2
RM6321 GGCTCTACCTCGCTGTTGTC ACGAATATAACCTGCGGCAG 1 181.8
RM8136 ATGTAAGCTAGGTAGAGCTG GCGTACGTACGTAAGTAATA 1 181.8
RM3340 TCTTGGCAAGCTCTCCTCTC CCATCATCTCGATCTTGACG 2 0.0
RM7033 GTGCCCAACACTGCACTAAC GTTGGCGGTGATTTCTGATG 2 7.9
RM4355 GGGATGAGAGTAGAAGGCA TATATGGCAAGCCTAGCG 2 19.0
RM6911 GGTGATTGCTATTTAACTTC ACTTTTTCCAAATTATGCT 2 42.1
RM6023 AAGGAAGCAGCGATGTGAAG GAGCTAGAGATCACCTGGCG 2 81.7
RM3515 GGAAAGAAGATATGCCATGC AGAGAGAATCAGAAACACCAA 2 95.2
RM1367 CGTAGGATCGGAGTTGTTGC CCTAGCTGCTACCACCAAGC 2 110.9
RM5631 CGTCCAAGAAATATTGCAGT GTGAGACAGAATCCTTACGC 2 118.1
RM5303 GCCATTTCTGCTCTTTCTTA GTTTGCATGGAGAAGAAGAA 2 126.4
RM3789 ATTAAGGGCAGGGGCATATC CATTGACTGGTGTGGTCAGG 2 150.5
RM3850 AAGTTGAGAATGAGGGACAA TTCGGAAGTGAAAAGGTAAT 2 156.3
RM3248 AGAAGGTTGCTTTCTTGGCC CTTGCAAGGTCTGTTGCATC 2 157.9
RM4108 GTCCCTCGCTTTATATCTAG CAACTCTGCTAAACGAATTA 3 1.1
RM6297 TTCTTCTCTCCTCTCGCTCG CCAAAGCAACCCATCTCAAC 3 7.9
RM1338 AGAGGGAATTAGATTGGATT GGTCCACTTCTTCCTTCTAT 3 40.3
RM6676 GTTCACGGTCCAATAAGAAT CTTTCAAGCTTACGAAAACA 3 65.4
RM3223 CCGACGCTCAAGATCGTC GAGAGAGAGGAGGGGAGAGG 3 86.0
RM6146 ATCTTCTCCGGTTCTCCCTC AAGGAGGGAGGAGGCAGTAG 3 86.0
RM5626 ATCAGTCGGTCATAAACGCC ACCTTCCTCTTCTGCTGCTG 3 99.0
RM2334 CATGCATCTGATCTGATTAT TGTGAAGAGTACAAGTAGGG 3 115.6
RM3856 TTGCATAACAAGATGAACAA TTAATTGCGGATTTTTTATT 3 127.4
RM6759 TGGAAAATTTGATGACATAA TATGGGGTATCCATAATCTC 3 144.5
RM7389 AGCGACGGATGCATGATC TTGAGCCGGAGGTAGTCTTG 3 164.4
RM3585 TTGATGAGAGTGAACCAGCG CGTTTATGCAGAACAACCCC 3 164.4
RM3586 GAAGAGAGAGCCAGAGCCAG ACACGATCGAGCTAGAAGACG 3 164.4
RM7535 GACGAAAACCGGTCGAATTC TCCAACAAGAGTGAGCATGC 4 6.8
RM1359 AACGAATTCTATTTTGCGTC TTCTTCTCATTTCAATTCGC 4 56.1
RM3558 ACGAGAGATCTTCTTTGCAG CCTCTATTTATGCCTCTACGC 4 69.8
RM3866 AGTTGGTCATCTACCAGAGC GATCTTCTTGCCTCAGAAAG 4 70.9
RM3276 TCCGTCTCGACTCTTCCATC GATGAGACACCACGGACATG 4 102.4
RM3335 TAATCCACTGTGTCATTTAA ACCATCATCTTGTACCTAGT 4 113.2
RM5879 ACCAGAGATCGATTGGTAGC GGCTGCCTATCGAGGCTAAC 4 129.6
RM1248 ACAAGCAGCTAATGGTTGGG GTGATTTTGGCTCAGGTCAG 5 3.0
RM7373 AACTCCTCCTTCCTTCCTGC ACAGGTTGATCGATCTTGCC 5 3.0
RM5874 GAAAAGATCCTGGCTCGTTG GCATCATCGCCAGAGCTC 5 30.7
RM3777 GCTCCCAAATCTTGGTCTTG TCTCACCTCTTCCCTACAAGC 5 31.5
RM3853 AACATATGCTATGTGCCCTT GGAGTTATCAGCAAATGCTC 5 31.5
RM3322 CTTCTCCACCCATGCCAC CCTGCAACGAACACCCAC 5 32.0
RM3419 ATCTTGGTGAAACAGTGCTC CTGCTGCTATTCCTCAAGAC 5 36.4
RM3437 AACCACCTAGGTTTCTCCCC TAGCAACGAGGTTATTGGGC 5 60.7
RM3800 GAATGAACCATTCCAAATGA CCTGGAAGTGCTGTATGATC 5 87.4
RM4501 GCACAAATGTCTCTGTCTAA AGAGTACGAAACGGTACAAG 5 89.6
RM1054 ACTTACATCTGAGGTGCATA GCATTGCAGATTACAGATAC 5 122.0
RM8109 CATTGTTTAAGTGCATAATTG ACCATGACATGGCACATT 6 1.7
RM2615 CAGAGTGCTTTAGACAATCA AAATTGGTAAGAGATTCTGC 6 32.7
RM6857 ATGTTTTTCCTTTTTGGAGG AGAGGAAAAGATGAGGGAAG 6 34.3
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Marker name Forward primer sequence Reverse primer sequence
Chromo-

some
Position,

cM
Polymorphism

detection

BAC clone
accession

no. in NCBI

RM6836 TTGTTGTATACCTCATCGAC AGGGTAAGACGTTTAACTTG 6 54.1
RM5745 ATGCCAAGTGGACGATGTAC ACATGTGGGTAGTGGGATGG 6 64.9
RM6818 GTCGCATTCGTCTCCACC ACCATTTCCAGATGACTCGG 6 65.8
RM1161 AAACTGTTTTACCCCTGGCC ATCCCCTTCTGCGGTAAAAC 6 65.8
RM2229 AGCACCTAAGCATCTAGCAC CATGTCACCCAAAACAATTA 6 65.8
RM5087 AAGGAGTTAGTGGGGGATAA GAGATGAGATCCGAACCTCT 6 65.8
RM3827 TAGTCCTCGAGGACGGATTG CTGGCCTTTCTTCAATCTGC 6 80.4
RM5314 ATCCCACCAATAACCCTTGC TGGTTGAGAGGTTTGGATGG 6 91.9
RM5753 AACATGCTCAACTTCTGGGC GCTAGGTACGATCCAGCTGC 6 124.4
RM508 AGAAGCCGGTTCATAGTTCATGC ACCCGTGAACCACAAAGAACG 6 �8.2
RM7083 AACTCAGGCACAGCCAAACAGC CCACCTCTACCTGTACGGTCTCG 6 �8.2
RM19262 GGAAAGACCAGTTTAGAGCAATGG AGCTAGATCCCTTGTTTCACACG 6 �8.2
RM8059 CTTGCATGCATCCACGGTACG AACCAACGAACCAACGGAAAGC 6 �8.2
RM8060 GGTTGTGCTGAATACTGTCCATAAGC CAGGTAACCGGTGAAGATGTCG 6 �8.2
RM3132 TTTGAGGAGAGTTCTTGGGTTTGG CTCCACTTCTCTCTTCACTCCCTTCC 6 �8.2
RM4784 TACTGCAGAATTCCTGTGAGACG GTACAAATTCCTGTTCCTGAGAGC 6 �8.2
RM7399 CAGATATGATGTTCTTGCCCTTGC GCTTGCCAGATCACCTACCTACC 6 �8.2
RM2353 CCTGGAGCAACTGTGGTACAAGC AGCCACACTTGTGGTAGGTTTGG 6 �8.2
RM6663 CCTCATCGGTCGGAACAC ATACAGTGGAAGCGTGTCGG 7 0.0
RM3196 ACCACTGCAGCAACCACC ACATGTCGATCGAGCTTTCC 7 0.0
RM1093 AGGTTGATGAACCCGATGAG CTAGCTGCAGAACGGAGGAG 7 2.5
RM3394 CCCTTACGTGCAGTACATTG ATGCAGGCTACTTACTAGCG 7 2.5
RM8263 TTTGCTGTCCCTTTGTTC TGCAATTCAAAGTCTTAGGG 7 35.7
RM6872 GGATGAACACTGATGATGGC ACCTCCACCACGATATCCAC 7 35.7
RM6728 GGGTATGTGTCGCTATTTTA GAAATCTGGAATTTTCCCTA 7 42.6
RM6767 ACATTCTTGATCTACGTGGC AATTATGGTTGCTAGGTTGG 7 60.8
RM1973 GAGTTGCAAGGATATTTTAA TGGAGCCTAGAGAATACATA 7 71.3
RM1330 CAGAGCTGTGGAAGAGGAG CTCCTCCAAACCGACTTC 7 96.1
RM1364 AAGAAATTCAAAACACATGA AAAACATCTACTTTGATCCA 7 101.8
RM5720 CCTGATAAATTGACAGTTAC GAGAGTAGGAGTTGATAACA 7 115.5
RM1306 TGCCAATTACCTTCCCGTAC TGCTCCGTATTGCTGCTATG 7 116.1
RM5911 CCCTCTTTTTAAGTCTGGGG GGTGCCTCCTTTCAAAGTTG 8 0.0
RM6369 CAAGCTAGGGCTGCATAAGC GCTTCACCTACCTACCTCACC 8 0.5
RM1235 GAAAACTAAAAAGCAGAGGA AAGCTATCCATTTTGGATTA 8 12.8
RM3572 AGTGCTGTCTGGTTTTTGGC CCCCTCCCTTTCTTTCTTTG 8 32.7
RM4085 ACGAAACTACTCATGTGTAA CGAGTCTAGAATCCATATAA 8 35.7
RM6215 CAGCAGAGAGATGACGCAAG AAACCCAAAACCCTCGTCTC 8 66.5
RM5485 CTTCCACAAGCTTGGCTAGG AATGCCATCCCCTACTCATG 8 96.6
RM8058 ATATGATTTTCTCAAACAAC CCAAACTACTAAACAGTACA 8 99.1
RM3120 ATCGATGGAAGCTCTTTGCC GGATGTACAAGAGCTTAGGAG 8 127.2
RM3496 CGCTGAAAATACTGAATTGA AGATGCATTTATTCCGAAAG 8 127.2
RM3840 GAGGAAGAGGAAGGGACTCACC TTGCGTCCTACTGCTACTTCTTCC 8 127.2
RM7400 TGCAGCAGAAACACGAAGAG AACTCGCCATCATCTCCAAG 8 127.2
RM1328 GAATGGGATTAGACGATTTG CCATGAGTGACATCAAAAGG 9 0.0
RM8206 TCTTTCTGGATCATTGGATG ACTCTGCCAAGGATAACAAG 9 3.2
RM6475 AGATCAAAGCAACGGCTAGC GAACAGAGAGGGGACGTGTC 9 42.5
RM5657 TATGTGCATTTGTAAGGTGA GCTTTAGATTATTGAGCGAG 9 49.3
RM1189 AACTGCCCATTTGTCGTC GACTCCGGACTAGACCAATC 9 58.3
RM7424 AGAAGCCCATCTAGCAGCAG TCAAGCTAGCCACACAGCTG 9 60.8
RM5786 AAATCAGGAAAGTTTCTCAGC AGAGACACAGGCAAGTCATC 9 77.2
RM2144 ACATTATGAAACGGAGGAAG GAAATGATGCATCAGCATTA 9 91.5
RM6364 GTTCATTTCGTCCTTCTCGG TCTCGATTCTTCCTTCTCCG 10 0.0
RM3311 AAGTATCCCTGTCTCACGCC AGGTAGAGGGAGGGAGGGAG 10 19.0
RM6704 CACACATTGCATTACGAGGG CAGGGGCAGCTTGAATACTG 10 48.1
RM1873 CTGACAGGACATTAAAAAAC CCTCATCCTTAATCTCTTTA 10 48.4
RM5352 CATGGTGCAAGTGATGGATC GTCTCTGCTGCAACACATCG 10 71.4
RM3451 CGGCGAGATAACAATTCTCC GCGTGATGATATGGTATCGG 10 72.8
RM4771 ACGTTGATTTCATTCAGGTC ACGCTAACTGAGAAACATGG 10 83.8
RM5768 TTAGAGATGGGCCTAGCAGC CACCCTCATCACCATGACAC 10 94.1
RM1761 ACGCTTAAAGAACATTTGAT GCGATTAACTTTTAACCATT 11 0.3
RM7557 GTGTACTGCCATGAAAGGCC GAAGTGCCTTTGCAGGAGAG 11 9.2
RM1812 CAGCTAGTGAGCTCCTAGTG GCTAACCCACCAACTTATTC 11 10.3
RM5599 CTCACAATATCACCATCCAC AATTTTGTGCTGTTGTTGAA 11 19.8
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Marker name Forward primer sequence Reverse primer sequence
Chromo-

some
Position,

cM
Polymorphism

detection

BAC clone
accession

no. in NCBI

RM3625 CTTGCAATTCAATTGCTTAC GGTGGCCTAGTGAAACTAAA 11 34.8
RM3428 ATTCATGCTTCCTTTCAGTG GATTACTGGTTTGCCATTTG 11 56.2
RM6091 GCTGTCCTGTCCTTGAATCC TGGTAGGCTGGTGACATGC 11 56.2
RM5349 AGGGCATGCTTACATCCAAC CATTTGCTTCTATGCCCCAG 11 79.1
RM5961 GTATGCTCCTCCTCACCTGC ACATGCGACGTGATGTGAAC 11 79.9
RM4069 ACAATAATCTTCAAAGATGC AATCATTGTGAAGTTCAATC 11 112.1
RM1233 GTGTAAATCATGGGCACGTG AGATTGGCTCCTGAAGAAGG 11 112.9
RM7240 GCGACGACGAAGCTACCTAC ACGTTTCGGGTTCATGCC 11 112.9
RM5926 ATATACTGTAGGTCCATCCA AGATAGTATAGCGTAGCAGC 11 117.9
RM1880 ACCACTAAATAAGCACATAC GGCATCATACATTAAAATAC 12 9.4
RM3483 CCTAGCTTTCAGGAGCAAG CCCACAATGAGAAACAGTTG 12 10.0
RM8214 CCTAGCTTTCAGGAGCAAG CCCACAATGAGAAACAGTTG 12 10.0
RM3472 ATCGCAAGAACTCCGTGAAG CGCTTTTGAGCTCGCCTC 12 27.6
RM3455 TGAATCCACACTCGCAGATC GCCAGTCCACGATTGGTC 12 38.1
RM7619 CTTGGTATGTATTGGCAGCG GAGGCAATAGGAGGGGAGAG 12 38.1
RM5746 TCGCTACGTCGACTGATTTG ATATCATCAGTCGGCAGCAG 12 39.4
RM7003 GGCAGACATACAGCTTATAGGC TGCAAATGAACCCCTCTAGC 12 41.8
RM6973 CAACTCCAGCTTCGCCAAC CGGCCACACCTAAATAAACG 12 49.3
RM1337 GCTGAGGAGTATCCTTTCTC ACCATAGGAAGATCATCACA 12 51.5
RM1261 GTCCATGCCCAAGACACAAC GTTACATCATGGGTGACCCC 12 61.6
RM1246 AGCTCGATCCCCTAGCTCTC TTGGAGAAGGTCACCTGCC 12 65.3
RM7102 CGGCTTGAGAGCGTTTTTAG TACTTGGTTACTCGGGTCGG 12 71.9
RM6869 GAGCTCCTTGTAGTGACCCG ATCAGCCTCGCCAGCTTC 12 75.8
RM3331 CCTCCTCCATGAGCTAATGC AGGAGGAGCGGATTTCTCTC 12 89.5
RM7376 TCACCGTCACCTCTTAAGTC GGTGGTTGTGTTCTGTTTGG 12 89.5
RM1103 CAGCTGCTGCTACTACACCG CTACTCCACGTCCATGCATG 12 91.4
RM5609 CGCCAGTGTCGAATATGATG TCTTGGTGCAGTAGGTGCAC 12 93.0
RM6947 ATTAAACGTCCACTGCTGGC GCTAGGTTAGTGGTGCAGGG 12 93.0
RM5479 TGATGCCTCCTAAGCTCACC ACTTCTCCCCTCTCTGCTCC 12 95.4
RM1264 CGGATAAGGACAAAGCAAGC GTAGTACTGTGGACCAACCCG 12 104.2
RM6953 ATGTCTCAACGGACGTAGGC CTTGATGCAAGAACTGCTGC 12 104.2
RM2197 ACTGAGAACTTTAATCATCG GAACAACTTTGAAGAGAAAC 12 109.2

Markers used for high-resolution mapping of Rf17
AT4-1 ACTGAAGCAAGTGACGTACG CACCACTAGTCCACTAGTTC PCR AL606588
SNP7-21 GGAAGAAGTGATTCGCTCAAC GGGTAGGGTGATTCAGATGC PCR-RFLP(SpeI) AL731582
SNP7-26 GGTATGTATGATCAGCTGCC GTAGTAGGGCCTTTTGCTTG PCR-RFLP(MspI) AL731582
SNP7-5 CGGTGTCTGTTATTATCTCC TTATTCCTCTGGAGGGTGCA PCR-RFLP(MseI) AL731582
SNP7-4 CCACCACTGATGCCAACTAC ATGACATGCGAACAGCTCAC PCR-RFLP(HhaI) AL731582
INDEL7-1 AACTCCACATGCATGCCATC CTGTACTCGCTTTGAGATGC PCR AL731582
INDEL7-18 GTCATTCCTCGTAAACAAGCG TCCATTGGAACTACTCCCTC PCR AL731582
INDEL7-2 ATTTCGGGGCTCATAATGGG AGAAAGCCCGACACTCCATT PCR AL731582
SNP7-14 CGGCTACGAATTTTCAGTAGC ATCTCGTCGCAAAACAAGCC PCR AL731582
SNP7-16 GAGCCAACTGCAACGAGTTC GTGGTACCATCCTAGTATCC PCR AL731582
SNP7-17 ACGTCCCCATTGCTTTTGTC TTGATCGTGGCGATTCATGG PCR AL731582
S13322* TGGTGCGACGACATTCCTGAGAT AGGGTCGTCCGGTGTTAGATTGC PCR-

RFLP(HaeIII)
AL606595

INDEL8-1 ACAGAGACCAATTTCCCCTC TGCTCGATGTCGAAGTCGCC PCR AL606595
INDEL8-2 GTGGGTTGTCTTCTACACTG GTTTCTGTGCTAGGAATGCC PCR AL606595
RM3839 (1) AATGGGACCAGAAAGCACAC AAAAAGAGCATGGGGGCTAC PCR AL606595
SNP8-4 AGGTGTACAGGCTTGAATGC AGAGCACGTAGGAGAGGATG PCR AL606595
GT10-1 GCAGTCAAATCCGATGGTAG ATTAGATGCGTCAACTCCACGA PCR AL606623
TG10.5-1 TGGTAGAAAACCTCAACCCC CGAGATCTACTCACTTCTCG PCR AL606623
INDEL5-2 GAGGCACATGAGCAGATTGA ATCAGTAGCCGTGGAACACC PCR-RFLP(MspI) AL606441
INDEL6-1 CATAGCCGGCCAGAACTAAG TAGCTAGCGCTGCAGAAGTG PCR-RFLP(HhaI) AL606447
INDEL6-4 TTGGTATGTGCTCGAATCCA TGATTGACAGCCAAACAGGA PCR-RFLP(HhaI) AL606447

*See http://rgp.dna.affrc.go.jp/publicdata/caps/index.html.
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Table S3. Primer sequences for RT-PCR

Gene name RAP-DB accession no. Forward primer sequence Reverse primer sequence

ORF11 (RMS) Os04g0475900 ACTCGGTTCCAGGCGATGGTGGAA GGTGGCTAAACTTGGCCAGCCAAAAC
PPR2 Os04g0475800 TCGTTCACCACGGTAGATAGACTCAT CCCACATCTTCTCCTTGCATAATCC
Tubulin Os07g0574800 TACAACGGTTGGCGTCGCAC AACTTGCGCACACGGTCCAG
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