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Table S1. Efficiency score and positions of four targets.

Target Name

WxT1
WxT2
TGW6T1
TGW6T2

Position Strand Off Target GC Region Pairing
Score (%) with

SgRNA
1522 - 1541 + 0.292 75.0 CDS None
2011 - 2030 + 0.075 55.0 CDS None
184 - 203 + 0.196 70.0 CDS None
751 -770 + 0.288 65.0 CDS None

Table S2. List of primers used in the study.

Primer name

WxT1
WxT2
TGWe6T1
TGW6T2
OsWaxyT1

OsWaxyT2

Primer sequence (5'-3')

GTCGTGTACGCCACCGGCGC
CATCGACGGGTATGACACGC
GCGTTCGACGGCAAAGGCCG
TGGATCCGAGGCCCGAAGAC
F: ATGTCGGCTCTCACCACG

R: CGGATGGTCGATGAACACAC

F: GTGTGTTCATCGACCATCCG




Tgw6-T1

Tgw6-T2

U-F

gR-R
WxgRT1:
OsU6aWxT1:

WxgRT2:
WxOsU6bT2:
TGgRT1
OsU6cTGT1
TGgRT2:
OsU3TGT2
Pps-R
Pgs-2
Pps-2
Pgs-3
Pps-3
Pgs-4
Pps-4
Pgs-L

PB-L
Actin-F
Actin-R
W-F

W-R

TG-F

TG-R
Cas9-F

R: TCGTACTTGGCGGTGATGTA

F: CGCTCATTGTCTTCCTCGTG

R: GGACCAACTCGCATCAATCC

F: GGATTGATGCGAGTTGGTCC

R: CTGTTGAACCAGCTTCCCAC
CTCCGTTTTACCTGTGGAATCG
CGGAGGAAAATTCCATCCAC
TCGTGTACGCCACCGGCGCGTTTTAGAGCTAGAAAT
GCGCCGGTGGCGTACACGACGGCAGCCAAGCCAGCA

CATCGACGGGTATGACACGCGTTITAGAGCTAGAAAT
GCGTGTCATACCCGTCGATGCAACACAAGCGGCAGC
CGTTCGACGGCAAAGGCCGGTTTTAGAGCTAGAAAT
CGGCCTTTGCCGTCGAACGCTGAGCCTCAGCGCAG
TGGATCCGAGGCCCGAAGACGTTTTAGAGCTAGAAAT
GTCTTCGGGCCTCGGATCCATGCCACGGATCATCTGC
TTCAGAGGTCTCTACCGACTAGTATGGAATCGGCAGCAAAGG
AGCGTGGGTCTCGTCAGGGTCCATCCACTCCAAGCTC
TTCAGAGGTCTCTCTGACACTGGAATCGGCAGCAAAGG
AGCGTGGGTCTCGTCTTCACTCCATCCACTCCAAGCTC
TTCAGAGGTCTCTAAGACTTTGGAATCGGCAGCAAAGG
AGCGTGGGTCTCGAGTCCTTTCCATCCACTCCAAGCTC
TTCAGAGGTCTCTGACTACATGGAATCGGCAGCAAAGG
AGCGTGGGTCTCGCTCGACGCGTATCCATCCACTCCAAGCTC
GCGCGCGGTCTCGCTCGACTAGTATGG
GAGTATGATGAGTCGGGTCCAG
ACACCAACAATCCCAAACAGAG
GGCTGAGATCAAGGTTGCAG
TCTTCTCACCGGTCTTTCCC
CCGGGCCATGTAAGTTGATG
GCGATGAAGCGCTATCCAAT
CTGACGCTAACCTCGACAAG




Cas9-R CCGATCTAGTAACATAGATGACACC

hptF AAGCTG CATCATCGAAATTGC
hptR AAGAATCTC GTGCTTTCAGCTTCG
SP-L1 GCGGTGTCATCTATGTTACTAG
SP-R GCCTATACCAAGTTATTGCA

Primers used to check the off-target effects

POT1 F: GCCGAGTTCCCATTGATCAC
R: CCATGGCTCCTCGTCGATC
POT2 F: CCAAACTCAGTACGTGCCTG
R: ACATATACCTGGGTCACGGAC
POT3 F: GCTACCACCTCTTTGTCAGC
R: CCACTAGCCGCTACTCAAAT
POT4 F: AGCCATCCCATGTCCATTCT
R: CGAAGCACTACACCGAAGTT
POT5 F: CAAAGGTCAAGGGAAGTGGG
R: TTCACCTTTGTCTTCCGGGT
POT6 F: CCTGTGGCTGAAAACGAACA
R: TGGCTGCTATGTGGTGAAGA
POT7 F: AACACCAACAGCCAACGATC
R: TTGAACATTCTCGCTGTGGC
POTS F: CACTTTGGTCGTCGTCTGTC
R: GGTGTCTGGCATCATCATCG
POT9 F: GAAGTTCCCGATGAGACGC
R: TTTGGAAGAATGATGGCGGC
POT10 F: ATGGCCGAGGTGCTACTATC
R: AGGTAGATGCTTCGCTGGTT
POT11 F: CAACCTGCTGCTCAACTACA
R: TGTTGTGGTACCATGCATGC
POT12 F: CGCTAAGGTCGAGAAAAGGC
R: CGGTGTCGTCCTCTGATGTA

Note: ACTAGT and ACGCGT: Spel and Mlul restriction enzyme cutting sites.-



Table S3: Detection of mutations on the putative off-target sites.

Target Name of  Putative off-target locus
putative
off-target
site
WaxT1 OT1 Chr3: 5219388-2519410

OoT2 Chr9: 19024204-19024226

OT3 Chr2: 19954891-19954913
WxT2 OT4 Chrl2: 21533939-21533961

OT5 Chr9: 8873383-8873405

OT6 Chrl: 36331821-36331843

TGWe6T1 oT17 Chré6: 25085711-25085733

OT8 Chr12: 6170-6192
o719 Chr2: 27118550-27118572
TGW6T2 OT10 Chré6: 8590755-8590777

OT11 Chr3: 16250669-16250719

OT12 Chr8: 18484973-18484995

Sequence of the putative off-target

site

GTCGTCTCCGCCACCAGCGCCGG
GTCGTGTGCGTCACCGGCGCCGG
GTCGTGAACGGCACCGGCGCCGG
TATCGAACATAGTITCATTCCTGG
CATCGATCATCAGTAATTCAAGG
CACCGACCATCCTTCATGCAAGG
GCGTTCGACGGCAAGGGACACGG
GCGTGCGACGGTGAAGGCCATGG
GCCTGCGACGACGAAGGCCGCGG
TGAACCAGAGGCCCGAAGACCGG
TGGATGCGGGACCCGAAGACGGG

AGGATCCGTAGCCCGAAGGCTGG

No. of
mismatching

bases

No. of plants

sequenced

25
25
25
25
25
25
25
25
25
25
25

25

No. of plants
with

mutations

*The PAM motif (NGG) is shown in red.



Table S4. Pollen fertility status of F1 lines.

Serial No.

O 00 N O UG s W IDN -
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AN T = W N =R O

Lines

4-1A
4-2A
4-3A
4-7A
4-8A
4-4B
4-5C
7-3A
7-5B
14-4A
14-4C
19-5A
19-3B
19-3C
23-7A
23-5B

Pollen Fertility (PF)

28.89 +1.25
0.00 +0.00
88.56 + 3.15
73.20+2.31
8.13+1.02
23.65+2.16
72.26 +2.35
523+1.21
512+1.32
98.23 £2.35
81.56 +3.19
0.00 +0.00
0.00 +0.00
97.56 +2.10
59.53 +2.12
53.25+4.13

Spikelet's fertility (SF)

21.33+£2.23
0.00 +0.00
86.57 +1.36
71.65+3.47
6.36 +1.25
19.25+2.14
76.26 +1.59
6.44 +£1.16
6.32+2.19
97.13 £3.23
89.68 +3.73
0.0+0.00
0.0+ 0.00
94.65 +3.28
63.25+3.15
49.56 +2.82




sgRNA-4

Figure S1. Schematic representation of secondary structures of both sgRNAs used in this experiment. (a)
structure both sgRNA’s for Wx targets and (b) structure of both sgRNA’s for TGW6 targets. The stem loop
sgRNA secondary structure was predicted by online tool (http://crispr.hzau.edu.cn/cgi-
bin/CRISPR/CRISPR).
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Figure S2. Isolation of the binary plasmids and sgRNA intermediate plasmids.



Figure S3. Sequences of the sgRNA vectors and those of the expression cassettes

OsUé6a-sgRNA structure in the plasmid

BamH I Bsa l

acccgg GGATCCTAGCCGGGTCTCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACC
GAGTCGGTGCTTTTTTTCAAGAGCTTGGAGTGGATGGAATTTTCCTCCGTTTTACCTGTGGAATCGGCAGCAAAGGATTTTTTCCTGTAGTT
TTCCCACAACCATTTTTTACCATCCGAATGATAGGATAGGAAAAATATCCAAGTGAACAGTATTCCTATAAAATTCCCGTAAAAAGCCTG
CAATCCGAATGAGCCCTGAAGTCTGAACTAGCCGGTCACCTGTACAGGCTATCGAGATGCCATACAAGAGACGGTAGTAGGAACTAGGA
AGACGATGGTTGATTCGTCAGGCGAAATCGTCGTCCTGCAGTCGCATCTATGGGCCTGGACGGAATAGGGGAAAAAGTTGGCCGGATAG
GAGGGAAAGGCCCAGGTGCTTACGTGCGAGGTAGGCCTGGGCTCTCAGCACTTCGATTCGTTGGCACCGGGGTAGGATGCAATAGAGAG
CAACGTTTAGTACCACCTCGCTTAGCTAGAGCAAACTGGACTGCCTTATATGCGCGGGTGCTGGCTTGGCTGCCGAGAGACCTCTGAAGA
TAACATACTAAGCTTggcact(pUC18 backbone) Bsal Hind IIT

PCR product of OsU6a-sgRNA (629 bp, 599 bp after Bsa I digestion)

TTCAGAGGTCTCTNNNNNNNTGGAATCGGCAGCAAAGGATTTTITCCTGTAGTTTITCCCACAACCATTTTTITACCATCCGAATGATAGGA
TAGGAAAAATATCCAAGTGAACAGTATTCCTATAAAATTCCCGTAAAAAGCCTGCAATCCGAATGAGCCCTGAAGTCTGAACTAGCCGG
TCACCTGTACAGGCTATCGAGATGCCATACAAGAGACGGTAGTAGGAACTAGGAAGACGATGGTTGATTCGTCAGGCGAAATCGTCGTC
CTGCAGTCGCATCTATGGGCCTGGACGGAATAGGGGAAAAAGTTGGCCGGATAGGAGGGAAAGGCCCAGGTGCTTACGTGCGAGGTAG
GCCTGGGCTCTCAGCACTTCGATTCGTTGGCACCGGGGTAGGATGCAATAGAGAGCAACGTTTAGTACCACCTCGCTTAGCTAGAGCAAA
CTGGACTGCCITATATGCGCGGGTGCTGGCTTGGCTGCCGGTCGTGTACGCCACCGGCGCGTTTTAGAGCTAGAAATAGCAAGTTAAAAT
AAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTITTTTITCAAGAGCTTGGAGTGGATGGNNNNNNNCGAGACCC
ACGCT

OsU6b-sgRNA structure in the plasmid
acccggGGATCCTAGCCGCGGTCTCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACC

GAGTCGGTGCTITTTTTTCAAGAGCTTGGAGTGGATGGAATTTTCCTCCGTTTTACCTGTGGAATCGGCAGCAAAGGATGCAAGAACGAAC
TAAGCCGGACAAAAAAAAAAGGAGCACATATACAAACCGGTTTTATTCATGAATGGTCACGATGGATGATGGGGCTCAGACTTGAGCTA



CGAGGCCGCAGGCGAGAGAAGCCTAGTGTGCTCTCTGCTTGTTTGGGCCGTAACGGAGGATACGGCCCACGAGCGTGTACTACCGCGCG
GGATGCCGCTGGGCGCTGCGGGGGCCGTTGGATGGGGATCGGTGGGTCGCGGGAGCGTTGAGGGGAGACAGGTTTAGTACCACCTCGCC
TACCGAACAATGAAGAACCCACCTTATAACCCCGCGCGCTGCCGCTTGTGTTGAGAGACCTCTGAAGATAACATACTAAGCTTggcact(pU

C18 backbone)

PCR product of OsU6b-sgRNA (515 bp, 485 bp after Bsa I digestion)
TTCAGAGGTCTCTNNNNNNNTGGAATCGGCAGCAAAGGATGCAAGAACGAACTAAGCCGGACAAAAAAAAAAGGAGCACATATAC
AAACCGGTTTTATTCATGAATGGTCACGATGGATGATGGGGCTCAGACTTGAGCTACGAGGCCGCAGGCGAGAGAAGCCTAGTGTGCT
CTCTGCTTGTTTGGGCCGTAACGGAGGATACGGCCGACGAGCGTGTACTACCGCGCGGGATGCCGCTGGGCGCTGCGGGGGCCGTTGG
ATGGGGATCGGTGGGTCGCGGGAGCGTTGAGGGGAGACAGGTTTAGTACCACCTCGCCTACCGAACAATGAAGAACCCACCTTATAA
CCCCGCGCGCTGCCGCTTGTGTTGCATCGACGGGTATGACACGCGTTITAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTT
ATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCAAGAGCTTGGAGTGGATGGNNNNNNNCGAGACCCACGCT

OsU6c-sgRNAstructure in the plasmid

acccggGGATCCTAGCCGGGTCTCGGTTTITAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTITCAAGAGCTTGGAGTGGATGGAATTTTCCTCCGTTTTACCTGTGGAATCGGCAGCAAAGGAC tcattagcggtatgeatgttggtagaagtcggagat
gtaaataattttcattatataaaaaaggtacttcgagaaaaataaatgcatacgaattaattctttttatgttttttaaaccaagtatatagaatttattgatggttaaaatttcaaaaatatgacgagagaaaggttaaacgtacggcatat
acttctgaacagagagggaatatggggtttttgttgctcccaacaattcttaageacgtaaaggaaaaaagcacattatecacattgtacttccagagatatgtacagceattacgtaggtacgttttctttttcttceccggagagatgatac
aataatcatgtaaacccagaatttaaaaaatattctttactataaaaattttaattagggaacgtattattttttacatgacaccttttgagaaagagggacttgtaatatgggacaaatgaacaatttctaagaaatgggcatatgactctc
agtacaatggaccaaattccctccagtcggeccagcaatacaaagggaaagaaatgaggggecccacaggcecacggceccacttttctecgtggtgeegagatccagetagaggtccggeccacaagtggeccttgeeccgtggg
acggtggeattgcagagegegtgggcggaaacaacagtttagtaccacctcgetcacgcaacgacgegaccacttgcettataagetgetgegetgaggctcag AGACACCTCTGAAG
ATAACATACTAAGCTTggcact (pUC18 backbone)

PCR product of OsU6c-gRNA (924 bp, 894 bp after Bsa I digestion)

TTCAGAGGTCTCTNNNNNNNTGGAATCGGCAGCAAAGGAcctcattageggtatgeatgttggtagaagtcggagatgtaaataattttcattatataaaaaaggtacttcgagaa
aaataaatgcatacgaattaattctttttatgttttttaaaccaagtatatagaatttattgatggttaaaatttcaaaaatatgacgagagaaaggttaaacgtacggcatatacttctgaacagagagggaatatgggg
tttttgttgctcccaacaattcttaagcacgtaaaggaaaaaagceacattatccacattgtacttccagagatatgtacagceattacgtaggtacgttttctttttcttcccggagagatgatacaataatcatgtaaaccca
gaatttaaaaaatattctttactataaaaattttaattagggaacgtattattttttacatgacaccttttgagaaagagggacttgtaatatgggacaaatgaacaattictaagaaatgggcatatgactctcagtacaat
ggaccaaattcccteccagteggeccagcaatacaaagggaaagaaatgagggegocccacaggecacggeccacttttctecgtggtgggoagatccagetagaggtccggeccacaagtggcccttgeceegtyg
ggacggtggeattgcagagegegtgggcggaaacaacagtttagtaccacctcgetcacgcaacgacgegaccacttgcettataagetgetgegetgaggctcaGGCGTTCGACGGCAAAGGCC
GGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCAAGA
GCTTGGAGTGGATGGNNNNNNNCGAGACCCACGCT



OsU3-sgRNA structure in the plasmid
acccggGGATCCTAGCCGGGTCTCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGT
GCTTTTTITCAAGAGCTTGGAGTGGATGGAATTTTCCTCCGTTTTACCTGTGGAATCGGCAGCAAAGGAAGGAATCTTTAAACATACGAACAGATCA
CTTAAAGTTCTTCTGAAGCAACTTAAAGTTATCAGGCATGCATGGATCTTGGAGGAATCAGATGTGCAGTCAGGGACCATAGCACAAGACAGGCGTCT
TCTACTGGTGCTACCAGCAAATGCTGGAAGCCGGGAACACTGGGTACGTTGGAAACCACGTGTGATGTGAAGGAGTAAGATAAACTGTAGGAGAAAA
GCATTTCGTAGTGGGCCATGAAGCCTTTCAGGACATGTATTGCAGTATGGGCCGGCCCATTACGCAATTGGACGACAACAAAGACTAGTATTAGTACC
ACCTCGGCTATCCACATAGATCAAAGCTGGTTTAAAAGAGTTGTGCAGATGATCCGTGGCAAGAGACCTCTGAAGATAACATACTAAGCTTggcact(pU
C18 backbone)

PCR product of OsU3-sgRNA (603 bp, 573 bp after Bsa I digestion)
TTCAGAGGTCTCTNNNNNNNTGGAATCGGCAGCAAAGGACGCGTTGACATTGTAGGACTATATTGCTCTAATAAAGGAAGGAATCTT
TAAACATACGAACAGATCACTTAAAGTTCTTCTGAAGCAACTTAAAGTTATCAGGCATGCATGGATCTTGGAGGAATCAGATGTGCAG
TCAGGGACCATAGCACAAGACAGGCGTCTTCTACTGGTGCTACCAGCAAATGCTGGAAGCCGGGAACACTGGGTACGTTGGAAACCA
CGTGTGATGTGAAGGAGTAAGATAAACTGTAGGAGAAAAGCATTTCGTAGTGGGCCATGAAGCCTTTCAGGACATGTATTGCAGTATG
GGCCGGCCCATTACGCAATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAAAGCTGGTTTAAAAGA
GTTGTGCAGATGATCCGTGGCATGGATCCGAGGCCCGAAGACGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTAT
CAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCAAGAGCTTGGAGTGGATGG NNNNNNNCG AGACCC ACGCT
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Target Sequence (+)

U-F gRT#+
U3/U6 promoter Vector backbone ™ ——_

sgRNA region gR-R

U#T#
First PCR & First PCR
Target sequence

Second PCR (overlapping PCR) Annealing

Bsal Pps U
Extension
| ——
—_——
@ Pgs Bsal
Bsal Bsa |

PCR

Figure S4: sgRNA expression cassette procedure by overlapping PCR containing a target sequence. The
chimeric primers with target sequence strands are given in Additional file 3. The first PCR is carried out in
two separated reactions with U-F/U#T#- and gRT#+/gR-R primer pair, U# indicates a given promoter, and

T#+ and T#- indicate forward and reverse strands of a target sequence.
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Figure S5. Illustration for transformation of E. coli.
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Figure S6: Schematic diagram of the procedure for CRISPR/Cas9 based generation of mutant plants and
analysis of target regions. The targets were selected using CRISPR-GE online web-based tool and
expression cassette was constructed by using overlapping PCR and inserted into a binary vector.
Agrobacterium mediated transformation was performed and To plants were regenerated and sequencing
was performed, and later generations were produced by self-pollination and genotyping was performed
by using target specific primers in T1 and T2 generations. The phenotypic data of mutant and wild type
plants were recorded and further analyzed. Pollen fertility analysis and protein identification was also

performed.
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CT-Microsattelite

1 i2e
ACCATTCCTTCAGTTCTTTGTCTATCTCAAGACACAAATAACTGCAGTCTCTCTCTCTCTC ;EETCT CTCTCTCTCTCTCTCTGCTTCACTTCTCTGCTTGTGTTGTTCTGTTGTTCAT
AEE?T TCCTTCAGTTCTTTGTCTATCTCAAGACACAAATAACTGCAGTCTCTCTCTCTCTC TCTCTCTCTCTCTCTCTCTGCTTCACTTCTCTGCTTGTGTTGTTCTGTTGTTCAT

240
CAGGAAGAACATCTGCAAGT TATACATATATGTTTATAATTCTTTGT T TCCCCTCTTAT TCAGATCGATCACATGCATCTTTCATTGCTCGTTTTTCCTTACAAGTAGTCTCATACATGC
CAGGAAGAACATCTGCAAGT TATACATATATGTTTATAATTCTTTGTTTCCCCTCTTAT TCAGATCGATCACATGCATCTTTCATTGCTCGTTTTTCCTTACAAGTAGTCTCATACATGC

241 368
TAATTTCTGTAAGGTGT TGLGL TGGAAAT TAATTAATTAAT TAATTGACTTGCCAAGATCCATATATATGTCCTGATATTAAATCTTCGTTCGTTATGTTTGGTTAGGCTGATCAATGTT
TAATTTCTGTAAGGTGTTGGGEC TGGAAAT TAATTAATTAATTAATTGACTTGCCAAGATCCATATATATGTCCTGATATTAAATCTTCGTTCGTTATGTTTGGTTAGGC TG&TCAATE;;

ATTCTAGAGTCTAGAGAAACACACCCAGGGGT TTTCCAACTAGCTCCACAAGATGGTGGGC TAGCTGACCTAGATTTGAAGTCTCACTCCTTATAATTATTTTATATTAGATCATTTTCT
AE;ETAGAGTCTAGAG»QAACAC ACCCAGGGGTTTTCCAACTAGCTCCACAAGATGGTGGGC TAGCTGACCTAGATTTGAAGTCTCACTCCTTATAATTATTTTATATTAGATCAT TTél'é:él'

AATATTCGTGTCTTTTTITTATTCTAGAGT CTAGATCTTGTGTTCAACTCTCGT TARATCATGTCTCTCGCCACTGLAGAAACAGATCAGGAGGGTTTATTTTGGGTATAGGTCAAAGCTA
AATATTCGTGTCTTTTTTTATTCTAGAGT CTAGATCTTGTGT TCAACTCTCGT TARATCATGTCTCTCGCCACTGGAGAAACAGATCAGGAGGGTTTATTTTGGGTATAGGTCAAAGCTA
720

681
AGATTGAAATTCACAAATAGTAAAATCAGAATCCAACCAATTTTAGTAGCCGAGT TGGTCARAGGAAAATGTATATAGCTAGATTTATTGTTT TGGCAAAAAAAAATCTGAATATGCAAA
AGATTGAAATTCACAAATAGTAAAATCAGAATCCAACCAATTTTAGTAGCCGAGT TGGTCAAAGGAAAATGTATATAGCTAGATTTATTGTTTTGGCAAAAAAAAATCTGAATATGC AAA
848

721
ATACTTGTATATCTTTGTAT TAAGAAGAT GAAAATAAGTAGCAGAAAAT TAAAAAATGGATTATATTTCCTGGGC TAAAAGAATTGTTGATTTGGCACAATTAAATTCAGTGTCAAGGTT
AEQ%T TGTATATCTTTGTAT TAAGAAGAT GAAAATAAGT AGCAGAAAAT TAAAAAATGGATTATAT T TCCTGGGCTAAAAGAATTGTTGATTTGGCACAATTAAATTCAGTGTCAAGGTT
TTGTGCAAGAAT TCAGTGTGAAGGAATAGATTCTCT TCAAAACAATTTAATCATTCATCTGATCTGC TCAAAGCTCTGTGCATCTCCGOGGTGCAACGGCCAGGATATTTATTGTGCAGTA
TTGTGCAAGAAT TCAGTGTGAAGGAATAGATTCTCT TCAAAACAAT TTAATCATTCATCTGATCTGCTCAAAGCTC TGTGCATCTCCGGGTGCAACGGCCAGGATATTTATTGTGCAGTA
ies

961
ARAAARATGTCATATCCCCTAGC CACCCAAGAAACTGCTCCTTAAGTCCTTATAAGCACATATGGCAT TGTAATATATATGTTTGAGTTTTAGCGACAATTTT TTTAMAACTTTTGGTEC
AinGTCATRT CCCCTAGCCACCCAAGAAACTGCTCCTTAAGTCCTTATAAGCACATATGGCATTGTAATATATATGTTTGAGTTTTAGCGACAATTTT TTTAAAAAETTTTG?;%%

TTTTTATGAACGTTTTAAGT TTCACTGTCTTT T T T T TTCGAAT TTTAAATGTAGC T TCAAATTCTAATCCCCAATCCAAATTGTAATAAACTTCAATTCTCCTAATTAACATCTTAATTC
TTTTTATGAACGTTTTAAGT TTCACTGTCTTT T T T T TTCGAAT TTTAAATGTAGCTTCAAATTCTAATCCCCAATCCAAATTGTAATAAACTTCAATTCTCCTAATTAACATCTTAATTC

1291 1328
ATTTATTTGAAAACCAGTTCAAATTCTTTTAGGC TCACCAAACCTTAAACAATTCAATTCAGTGCAGAGATCTTCCACAGCAACAGCTAGACAACCACCATGTCGGCTCTCACCACGTCC
ATTTATTTGAAAACCAGTTCARATTCTTTTAGGC TCACCAAACCTTAAACAATTCAATTCAGTGCAGAGATCTTCCACAGCAACAGCTAGACAACCACCATGTCGGCTCTCACCACGTCC

1321 1448
CAGCTCGCCACCTOGELCACCGGCT TOGGCATCGLCGACAGGTCGELGLCGTCGTCGLTGLTCCGLCACGGGT TCCAGGGLCTCAAGLCCCGCAGCCCCGLOGELGGELGACGLGALL I L
CAG(TCGC CACCTCGGCCACCGGCTTCGGCATCGCCGACAGGTCGGLGLCGTCGTCGCTGCTCCGCCACGGGT TCCAGGGCCTCAAGCCCCGCAGCCCCGLCGLCGLGLGACGCGACGTCG

1568
C TCAGCG TGACGACCAGCGCGCGCGLGACGCCCAAGCAGCAGCGGTCGGTGCAGCGTGGCAGCCGGAGGTTCCCCTCCGTCGTCGTGTACGCCACCGGCGCCGGCATGAACGTCGTGTIC

CTCAGLGTGACGACCAGLGLGLGLGLGACGLCCAAGCAGCAGLGGTCGGTGLAGLGTGECAGCCGGAGGTTCCCCTCCGTCGTCGTGTACGCCACCGGLGLCGGCATGAACGTCGTGTTC

1561 1680
GTCGGCGCCGAGATGGCCCCCTGGAGCAAGACCGGLGGCCTCGGTGACGTCCTCGGTGGCCTCCCCCCTGCCATGGCTGTAAGCACACACAAACTTCGATCGCTCGTCGTCGCTGACCGT
GTCGGCGCCGAGATGGCCCCCTGEAGCAAGACCGGCGGLCTCGGTGACGTCCTCGGTGGCCTCCCCCCTGCCATGGCTGTAAGCACACACAAACTTCGATCGCTCGTCGTCGCTGACCGT

CGTCGTCTTCAACTGTTCTTGATCATCGCATTGGATGGATGTGTAATGTTGTGTTCTTGTGTTCTT TGCAGGLCGAATGGC CACAGGGTCATGGTGATCTCTCCTCGGTACGACCAGTACA
CGTCGTCTTCAACTGTTCT TGATCATCGCATTGGATGGATGTGTAATGT TGTGTTCTTGTGTTCTT TGCAGGCGAATGGLCACAGGGTCATGGTGATCTCTCCTCGGTACGACCAGTACA
1920

1801
AGGACGCTTGGGATACCAGCGTTGTGGCTGAGGTAGGAGCATATGCGTGATCAGATCATCACAAGATCGATTAGCTTTAGATGATTTGTTACATTTCGCAAGATTTTAACCCAAGTTTTT
AGi%l}C:LGC TTGGGATACCAGCGTTGTGGCTGAGGTAGGAGCATATGCGTGATCAGATCATCACAAGATCGATTAGCTTTAGATGATTTGTTACATTTCGCAAGATTTTAACCCAAGTTTTT

2040
GTGGTGCAATTCATTGCAGATCAAGGT TGCAGACAGGTACGAGAGGGTGAGGTTTTTCCATTGCTACAAGCGTGGAGTCGACCGTGTGTTCATCGACCATCCGTCATTCCTGGAGAAGGT
GTGGTGCAATTCAT TGCAGATCAAGGT TGCAGACAGGTACGAGAGGGTGAGGTTTTTCCATTGCTACAAGCGTGGAGTCGACCGTGTGTTCATCGACCATCCGTCATTCCTGGAGAAGGT

GGAGTCATCATTAGTTTACCTTTITIGTTTTITACTGAAT TATTAACAGTGCAT TTAGCAGT TGGACTGAGCTTAGCTTCCACTGGTGATTTCAGGT T TGGGEAAAGACCGGTGAGAAGAT
GGAGTCATCATTAGTTTACCTTTITIGTTTTTACTGAAT TATTAACAGTGCAT TTAGCAGT TGGACTGAGCTTAGCTTCCACTGGTGATTTCAGGT T TGGLGAAAGACCGGTGAGAAGAT

2161 2280
CTACGGACCTGACACTGGAGTTGAT TACAAAGACAACCAGATGCGTTTCAGCCTTCTTTGCCAGGTCAGTGATTACTTCTATCTGATGATGGT TGGAAGCATCACGAGTTTACCATAGTA
CTACGGACCTGACACTGGAGT TGAT TACAAAGACAACCAGATGCGTTTCAGCCTTCTTTGLCAGGTCAGTGAT TACTTCTATCTGATGATGGT TGGAAGCATCACGAGTTTACCATAGTA

2281 2498
TGTATGGATTCATAACTAATTCGTGTATTGATGC TACCTGCAGGCAGCACTCGAGGCTCCTAGGAT CCTAAACCTCAACAACAACCCATACTTCAAAGGAACTTATGGTGAGTTACAATT
TGTATGGATTCATAACTAATTCGTGTATTGATGC TACCTGCAGGCAGCACTCGAGGCTCCTAGGATCCTAAACCTCAACAACAACCCATACTTCAAAGGAACTTATGGTGAGTTACAATT

2481 2520
GATCTCAAGATCTTATAACTTTCTTCGAAGGAATCCATGATGATCAGACTAATTCCTTCCGGTTTGT TACTGACAACAGGTGAGGATGTTGTGTTCGTCTGCAACGACTGGCACACTGGC
GATCTCAAGATCTTATAACTTTCT TCGAAGGAATCCATGATGATCAGACTAATTCCTTCCGGTTTGT TACTGACAACAGGTGAGGATGTTGTGTTCGTCTGCAACGACTGGCACACTGG

521 2640
CCACTGGLGAGC TACCTGAAGAACAACTACCAGCCCAATGLCATCTACAGGAATGCAAAGGTCTATGCTTGTTCTTGCCATACCAACTCAAATCTGCATGCACACTGCATTCTGT TCAGA
CCACTGGCGAGC TACCTGAAGAACAACTACCAGCCCAATGGCATCTACAGGAATGCAAAGGTCTATGCTTGTTCTTGCCATACCAACTCAAATCTGCATGCACACTGCATTCTGTTCAGA

26 2760

AACTGACTGTCTGAATCTTTTTCACTGCAGGT TGCTTTCTGCATCCACAACATCTCCTACCAGGGCCGTTTCGCTTTCGAGGATTACCCTGAGCTGAACCTCTCCGAGAGGTTCAGGTCA
AACTGACTGTCTGAATCTTTTTCACTGCAGGT TGCT TTCTGCATCCACAACATCTCCTACCAGGGCCGTTTCGCTTTCGAGGATTACCCTGAGCTGAACCTCTCCGAGAGGTTCAGGTCA

TCCTTCGATTTCATCGACGGGTATGAGTAAGATTCTAAGAGTAACT TRCTGTCAATTCGLCATATATCGATTCAATCCAAGATCCTTT TGAGC TGACAACCCTGCACTACTGTCCATCGT
TCCTTCGATTTCATCGACGGGTATGAGTAAGATTCTAAGAGTAAC CTGTCAATTCGCCATATATCGATTCAATCCAAGATCCTTTTGAGCTGACAACCCTGCACTACTGTCCATCGT
3000

TCAAATCCGGTTAAATTTCAGGTATGACACGCCGGT GGAGGGCAGGAAGAT CAACT GGATGAAGGCCGGAATCCTGGAAGCCGACAGGGTGCTCACCGTGAGC CCGTACTACGCCGAGGA
TCAAATCCGGTTAAATTTCAGGTATGACACGCCGGT GGAGGGCAGGAAGAT CAACT GGATGAAGGCCGGAATCCTGGAAGCCGACAGGGTGCTCACCGTGAGC CCGTACTACGCCGAGGA

3001 3128
GCTCATCTCCGGCATCGCCAGGGGATGLGAGC TCGACAACATCATGLGGCTCACCGGCATCACCGGCATCGTCAACGGCATGGACGTCAGLCGAGTGGGATCCTAGCAAGGACAAGTACAT
GCTCATCTCCGGCATCGCCAGGGGATGCGAGC TCGACAACATCATGCGGCTCACCGGCATCACCGGCATCGTCAACGGCATGGACGTCAGCGAGTGGGATCCTAGCAAGGACAAGTACAT

3121 3240
CACCGCCAAGTACGACGCAACCACGGTAAGAACGAATGCAT TCT TCACAAGATATGCAATCTGAAT TTTCT TTGAAAAAGAAATTATCATCTGTCACTTCTTGATTGATTCTGACAAGGC
CAECGCCAAGTACGACGCAA[ENEGGTMEAACGAATGCATTETTCACAJ\GF\TATGERATCTGJ\»QTTTTETTTGMMAGAAATTQTCATCTGTCACTTCTTGRTTGATTCTGACA?}GGGGE:
AAGAATGAGTGACAAATTTCAGGCAAT CGAGGLGAAGGLGL TGAACAAGGAGGLGT TGLAGGLGGAGGLGGGTCTTCCGGTCGACAGGARAATCCCACTGATCGCGT TCATCGGCAGGLT
Ag%%gTGAGTGACM&TTTCAGGEMT(GAGG(GAAGE(G(TGMA(MGGJ\GGCGTTE(AGG[GGAGG(GGGTCTTC(GET[Gn(AGGAAAAT(C(AETGAT(GCGTT(ATCEG(A&E&;
GLAGGAACAGAAGGGCCCTGACGTCATGLCCGLCGCCATCCCGGAGLC TCATGCAGGAGGACGTCCAGATCGTTCTTCTGGTATAATATAATACACTACAAGACACACTTGCACGATATGC
GGE‘:%%AACAGAAGGGCCCTGACGTCATGGCCGCCGCCATCCCGGAGCTCATG(AGGAGGACGTC(AGATCGTTCTTCTGGTATMTATAATRCRCTAEAAGACRCACTTGC»QCGAT;;%%
CAAAAATTCAGAACAAATTCAGTGGCARAAAAAAAAACTCGAATATTAGGGAAGGACCTAATAATATCAAATAATTAGAAGGGGTGAGGC TTTGAACCCAGATCGTCTAGTCCACCACCTT
CAAAAATTCAGAACAAATTCAGTGGCAAAAAAAAAACTCGAATAT TAGGGAAGGACCTAATAATAT CAAATAAT TAGAAGGGGTGAGGCTTTGAACCCAGATCGTCTAGTCCACCACCTT
GTGGAGT TAGCCGGAAGACCTCTGAGCATTTCTCAATTCAGTGGCAAATGATGTGTATAATTTTGATCCGTGTGTGTTTCAGGGTACTGGAAAGA AGTTCGAGAAGC TGCTCAAGAG
GTGGAGT TAGCCGGAAGACCTCTGAGCATTTCTCAATTCAGTGGCAAATGATGTGTATAATTTTGATCCGTGTGTGTTTCAGGGTACTGGAAAGAAGAAGT TCGAGAAGC -GCTCAAGAG
CATGGAGGAGAAGTATCCGGGCAAGGTGAGGGCCGTGETGAAGT TCAACGCGCCGCTTGCTCATCTCATCATGGCCGGAGCCGACGTGCTCGCCGTCCCCAGCCGCTTCGAGCCCTGTGG
Cégg%AGGAGAAGTATCCGGGCMGGTGAGGGCCGTGGTGAAGTTCAACGCGCCGCTTGCTCATCTCATCATGGCCGGAGCCGACGTGCTCGCCGTCCCCMCCGCTTCGAGCCCT%E%%
ACTCATCCAGCTGCAGGGGATGAGATACGGAACGGTATACAATTTCCATCTATCAATTCGATTGTTCGATTTCATCTTTGTGCAATGCAATGCAATTGCAAATGCAAATGCATGATGATT
ACTCATCCAGCTGCAGGGGATGAGATACGGAACGGTATACAATTTCCATCTATCAATTCGATTGTTCGATTTCATCTTTGTGCAATGCAATGCAATTGCAAATGCAAATGCATGATGATT

3961 483
TTCCTTGTTGAT TTCTCCAGLCCTGTGLT TGLGLGT CCACCGGTGEGLTCGTGGACACGGTCATCGAAGGCAAGACTGGT TTCCACATGGGCCGTCTCAGCGTCGACGTAAGCCTATALCA
TE%%'ETGTTGQT TTCTCCAGCCCTGTGCTTGCGCGTCCACCGGTGGGCTCGTGGACACGGTCATCGAAGGCAAGACTGGT TTCCACATGGGCCGTC TCQGCGTCGQCGTAAGCCTAI?&S
TTTACATAACAATCAGATATGACACATCCTAATACCGATAAGTCGGTACACTACTACACATTTACATGGTTGCTGGTTATATGGTTTTTTTGGCAGT GCAAGGTGGTGGAGCCAAGLCGAC
T'I;I'Z%CTLATAACAATCAGATA TGACACATCCTAATACCGATAAGTCGGTACACTACTACACATTTACATGGTTGCTGGTTATATGGTT 'I'|'TTTGGCAGTGCAAGGTGGTGGAGCCAAG‘%?;C
GTGAAGAAGGTGGCGGCCACCCTGAAGCGCGCCATCAAGGTCGTCGGCACGCCGGC GTACGAGGAGATGGTCAGGAACTGCATiﬂCAGGACCTC TCCTGGAAGGTATAAATTACGAAA
GTGAAGAAGGTGGLGGCCACCCTGAAGCGLGCCATCAAGGTCGTCGGLACGLLGGLGTACGAGGAGATGGTCAGGAACTGCAT, CAGGACCTCTCCTGGAAGGTATAAATTACGAAA
CAAAT TTAACCCAAACATATACTATATACTCCCTCCGCTTCTAAATAT TCAACGCCGTTGTCTTTT T TAAATATGTTTGACCATTCGTCTTATTAAAAAAATTAAATAATTATAAATTCT
C%ﬁa{TTAHCCCWERTQTAE TATATACTCCCTCCGCTTCTAAATATTCAACGLCGTTGTCTTTTTTAAATATGTTTGACCATTCGTCTTAT TMA#AMTTMATMTTRTRM;;%E
TTTCCTATCATTTGATTCAT TG T TAAATATACTTATATGTATACATATAGT TTTACATATTTCATAAAATTTTTTGAACAAGACGAACGGTCAAACATGTGC TAAAAAGT TAACGGTGTC
TZ;&ETATCATT TGATTCATTGTTAAATATACTTATATGTATACATATAGTTTTACATATTTCATAAAATTTTTTGAACAAGACGAACGGTCAAACATGTGC TMAMGTT&ACGG;%;%
GAATATTCAGAAACGGAGGGAGTATAAACGTCTTGT TCAGAAGT TCAGAGATTCACCTGTCTGATGCTGATGATGATTAATTGTTTGCAACATGGAT TTCAGGGGCCTGCGAAGAACTGG
Gggg;'rr CAGAAACGGAGGGAGTATAAACGTCTTGT TCAGAAGT TCAGAGATTCACCTGTCTGATGC TGATGATGATTAATTGTTTGCAACATGGATTTCAGGGGCCTGL GMGAA&;’%%
GAGAATGTGCTCCTGGGCCTGGGCGTCGC CGGLAGCGLGLCGGGGATCGAAGGCGACGAGATCGCGCCGCTCGCCAAGGAGAACGTGGCTGCTCCTTGAAGAGCCTGAGATCTACATATG
GQEQ%TGTGCTCCTGGGCCTGGEEGTCGE CGGCAGCGLGLCGGGEAT CGAAGGLGACGAGATCGLGLCGLTCGLCAAGGAGAACGTGLLTGLTCCTTGAAGAGCCTGAGATCTACATATG
GAGTGATTAATTAATATAGCAGTATATGGATGAGAGACGAATGAACCAGTGGTTTGTTTGTTGTAGTGAATTTGTAGCTATAGCCAATTATATAGGC TAATAAGTTTGATGTTGTACTCT
GAGTGATTAATTMT.QTAGCAGTATATGGATG%GAGACGAATGMC CAGTGGTTTGTTTGTTGTAGTGAATTTGTAGCTATAGCCAATTATATAGGCTAATAAGTTTGATGTTGTACTCT

TCTGGGTGTGCTTAAGTATCTTATCGGACCCTG
TCTGGGTGTGCTTAAGTATCTTATCGGACCCTG

14



3 1 120
Oz Japonica  ATGAGAAGCACGGCGAGGCAAGCGGCGACCGCGGIGRLATTCGLGCTCATTATCTTCCTCRTGLTACTCTCGCCATCCCCTACTACCGCCGCCACAGCCACAACGAGARTGT TCAAGACC
2098 ATGAGAAGCACGGLGAGGCARGCOECEACCOCOAIGRCATTCACGCTCATTGRTCTTCCTCGTGCTACTCTCACCGTCCCCTACTRCCGCCACCACAGCCACAACGAGARTRTTCAAGACC

: 121 240
OsJaponica  ATTRACGCCCGGCGGAGCCAGCATC TGGACCTCRGCGEATCACTGATCGACCCGRAGAGLGTCRCGTTCGACGGCARAGGCCGLGRCCCGTACAGCGGATCTCCRACGGCCGLATCATG
2098 ATTGACGCCCGGCLGAGCCAGCATCTGRACCTCGGLGGATCACTGATCGGCCCGGAGAGLGTCGCGTTCGACGECARAGGCCGCGECCCGTACAGCGGLATCTCCRACGLCCGCATCATG

: 241 360
OzJaponica  AGGTRGAACGGCGAGGCCGCTGRCTGGAGCACCTACACGTACARCCCCAGCTACACGAAAAACAAGTGLGCGRCATCGACTCTCCCCACGRTCCAGACCGAGAGCAAATGIRECCGLCCG
209B AGGTGEAACGGCGAGGCCGCTGGLTGRAGCACCTACACGTACAGCCCCAGCTACACGAARAACAAGTGLGCGGCATCGACTCTCCCCACGGTCCAGACCGAGAGCAAATGCGGLCGLCCE

0z Japonica TTAGGCCTAEGG'ITTEACTA{MAAC[GGEMCCAT[GECGA(GEETACATGGGI\TTGATGCGMGTTGGT[IIMAAGGEGGGG&GGEAAC[GTGCTAGEEATGMGGCTGMTGEC
2098 TTAGGCCTACGGTTTCACTACAAAACCGGCAACCTL-ACATCGCCRACGCCTACATGGEAT TGATGLGAGT TGGT CCAAAAGGLGEGGGAGGCAACCGTGCTAGCCATGAAGGLTGATRGE

Oslaponica GTGCCACTTCGCTTCACCAATGGGGTGRACATTGATCARGTTACCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGLGACCAAGRAT
2098 GTGCCACTTCRCTTCACCAATGGGETGGACAT TGATCAGGT TACCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGLGACCAAGGAT

OsJaponica 1 LGACCGGACGECTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCARCATAACCTACCCGRACGETGTCGCCATGAGCGC TGACCGAACACATCTGATCGTTGCA
2098 TCGACCGRACGGCTCATGAAGTATGACCCACGAACTAA-LAAGTCACCGTTCTTCAATCCARCATAACCTACCCGAACGGTGTCRCCATGAGCGCTRACCGAACACATCTGATCGTTGCA

. 721 840
Oslaponica  TTGACCGGGCCATGTAAGTTGATGAGGCATTGGATCCGAGGCCCGAAGACTGECARATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTGGT
2098 TTGACCGGGCCATGTAAGT TGATGAGGCATTGEATC CGAGGCCCGAAGACTGECARATCTGAACCATTTRT TGACCTGCCAGGCTATCCTGATAATATGAGGLCTGATGGAAAAGGTGGT

960
OsJaponica  TATTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGETCCGRATAGTCACTTGGTTGCTATGAGGGTTAGTGCTGGTGGGAAGCTGET TCAAGAGATGAGAGGACCARAGAGC
2098 TATTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGRATAGTCACTTGGT TRCTATGAGGGTTAGTGCTGGTGGAAGCTGGT TCAAQ -RATGAGAGRACCAAAGAGT

y 961 1953
Oslaponica  TTGAGGCCAACCGAAGTGATGGAGAGGAAGGATGGCAARATATACATGGGARATGTTGAAT TGCCGTATGTCGGAGTCGTCAAAAGCAGLTAG
209B TTGAGGCCAACCGAAGTGATGGAGAGGARGEATGGCAARATATACATGGGAAATGTTGAATTGLCGTATGTCGGAGTCGTCARAAGCAGCTAG

Figure S7: Sequence alignment of the (a) Wx and (b) TGW6 gene in reference genome and 209B maintainer

line. The SNPs between reference genome and 209B are indicated in red box.

15



