<110>
<120>
<130> 2

<160> 26

<170>

<210> 1

<211> 4439
<212> DNA
<213>

<400> 1

gatattttga
atttaatatt
aaatgtgtat
ggtgcatcgc
gtgaagtttc
ttctattttt
aggagaataa
attcgaagtt
tagaaacaaa
tacctggtag
taaactcgag
gcgtaaaaca
aatataatct
cacactagta
tagaattcgt
cggatccatt
acacaaagta
tcaagaaaaa
ttgagtttat
caatttgatt
acccgtttat
atcgccatca
agaaagataa
tagggacagc
taatgacgtc
ttatcataaa
ataatggact
ttggtcacta
ttccaaataa
aatgggtttc
attgggccta
aatggtcctt
acggtacggt
ctcctttctt
gaattctctg

tgtcgtatgt
tggacaaatt
taatgacgac
tgtccacacg
ttgtttgata
atatattaat
ttgcgatacg
tgaagtacga
aattatattt
tcagaaatgt
ataaacactg
aaaaaatttc
tcttttaatc
atgtataagt
cgtcgacaaa
tatttcactc
acaaaaattc
gggcaattaa
tttaattatt
tgaaagatta
ctctaaaaac
aatatttttt
gtggacaacg
ataaacacat
gctttgatta
tttgaataag
ttgacttcaa
atattaccaa
agggtcatta
aaggtttggt
taaccatgtt
tttatatttg
acacagactt
ctgaagaaga
cgatttccat

Sequence Listing

SIPOSequencelListing 1.0

atatcaatgt
attattaggg
gaccttactt
gttgggttca
ctgtatgttc
atttttttgt
attatttgtt
ttaaaatttt
gtttagaaag
aagtgacctg
tggtagttct
ccttgaaatt
aatgtagtta
ggtaatcatc
gaatttttct
taactaggaa
atttaacgtc
aaacgtaatc
aatttccttt
acataaatca
ctccataatt
tcttaaattg
acgcgagaca
gcactagtcc
accaagtggt
catgttgcct
actcgattct
attaatatac
tgataaacac
tatatatgac
ataacaaatt
ggtcaaaccc
atggtgtgtg
ttacccaatc
ggagttatct

QINGDAO KINGAGROOT CHEMICAL COMPOUND CO.,

tgttagctgt
aaattaatgt
gatcccggaa
tgcgtacgtg
cattcatgtc
ttttcttatt
ttaacagaaa
tectttttccg
tctgtcagtt
actacccttg
ttagaaagaa
atactttatt
aatttttttg
attgcctaaa
tatgatgaag
tagatgtttg
acaaattatt
tcattatgtc
ttgatgatgt
ttttgagcat
tatatcagga
tttttttttg
aagacacaat
tgtctttatt
cataattaat
tttattaaag
catgtaatta
taaaatgtta
gtattgaact
aaaaaaaaaa
tgggcctaac
aactctaaac
tgattgcagg
tgaaaaaaac
cttctccgtc
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LTD.

aaactgtcca
aatgtggagt
gtgtgtatta
gtatttgctg
tttccctaga
atgttttctt
aaagtgaagc
gatccgagtt
gggttttggc
acattagtca
gtcgactcta
tgtttgacat
atagaagcac
acaatgatta
gttttgtgca
atgggataca
ctcaatcgaa
tttgaaatct
aggggatgac
acatatattg
aaataaatct
ttgttgttga
ctttagggcc
taattatgtg
atatcgatcg
aggtttaata
attaatattt
attcgcaaat
tgataaagca
aaaggtttgg
taaaataata
ccaaaccaaa
tgaatatttc
caagaagctg
cgacgactca

Method for generating new gene in organism and use thereof

Arabidopsis thaliana PPO gene(Genbank number AT4G01690 sequence)

atgaaaatcc
attttatatg
atttaatcgc
gcaagtggca
tgcatgtttc
tccctttgtg
gaaaaagatg
tgatcttctt
ccaattgatt
gaaaacattc
aagtactttg
aaatgtttca
gtcagaattt
attaaaattt
taattatgaa
agtgaacacg
tttcgaagta
aaattaaaag
aattgacaac
cttaaatcac
agttattgat
aaatttaatt
ttgagtaaat
gtgtttactc
aattatataa
aagtttggta
acatcaaaat
aaaacactaa
aagcaaaaat
ttatatatct
aaataaacgt
gaaaaagtat
tcgtcgtctt
acaaaattcc
atcgcttctt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



ccgtcgtttt
tcagtggccg
atcacgacgg
cttgctacta
gttggaggca
agttttcaac
cgttaatact
tttatggtta
tgcgccaagg
cttaccgttc
tggcattcga
tagggcttta
cgtgaagaat
ctgattgaac
catttagatg
taatgcttta
gaaagcagcg
tacttttaag
aacatcaaac
actcaacctg
ggaagggact
tctattgttg
tgacagatta
gagcggagega
aagtgttgta
aagtttctca
ttcttaaatc
aaactatatt
acagaatgtt
ggagttgaaa
atagaatctt
tccaaatcgc
caccggaatt
aagtaaacct
ctgaaggtga
attcgaccga
tagttggtca
aagggctatt
gcgcatatga

<210> 2

<211> 3452
<212> DNA
<213>

<400> 2

aaacaagact
caaactttcc
aattggtaca
tattctatct
cttgctaagt
tcatgtaacc
gaatcgggat

cgaagcccaa
gtggaccaac
attgtgtgat
agcatcctga
acattatcac
cgtctgatcc
gagaacaatg
gagtaggtag
tttgtgttgt
tttgatttga
ccgtcacctc
tgttggtaga
ctgtggagga
cgttttgttc
tcagcgaatc
gattttatgc
tttgggaagg
gcaattcagg
ttttctgttg
cttcttcagg
tcgaatgttg
gaagggaaaa

ggtagcaaag
tacaacttaa

atgacggtgc
ttttgcgaac
gtgtgctgca
acccaccagt
tgatagatgg
cattaggtat
catgctgttg
gcaccgcccg
ctgtccaagg
aagaactgat
gttagtggaa
tccacttaaa
ctttgatatc

tttgggtggc
aaccgcgatt

accaatatga
attcacccat
atagaataca
gccactccat
agatacttta
aaagacacaa
aatgacagca

tctccgatta
cgtcggatct
tgtcggcgga
tgctgctccg
tcgtgaagag
tatgctcact
tatttgtgaa
atagtggttt
ggaatgggaa
tgagtattgg
cagtgtgtat
atctgctcat
gtttgtacgg
aggtagagtt
tgattatcta
ttttaggtgt
tttggaaact
agaggaaaaa
cttgggtctt
cgcctgccaa
ccagaagcaa
gggaaaaact
ttaagttgtc
catatgagac
catctcatgt
taggaatttg
actgttatct
tgcagcagta
tgaactaaag
atatcttgta
ctcgtatttc
gaagaatttt
taaaaaacag
agttttcttc
gcagttgaca
ttaggagtta
cttgacacgg
aattacgtcg
gaggtcaaca

tgaactgatg
ttatggatac
actttagatc
ttccttctcg
tgtcttggat
gttgctgaga
cagcccatct

aatgtttata
tcaaaaatcg
ggtattagtg
aatttaattg
aatggttttc
atggtggtaa
ttgtttgatt
gaaggatgat
attgaggccg
tgggaagatt
tcttacgacc
gttcttagag
cgtaacctcg
atagataaaa
gcagttttca
ttatgctggt
agagcaaaat
cgctcccaag
ttgtcccttc
aaccacaggg
tatctgcaag
ttcaaatgtt
ttggaagctc
tccagatggt
tgcaagtggt
ctcaaaattc
tctcaggaat
tctatctcgt
ggttttgggc
gttataatcg
ttcaggaact
gctgttgaac
caaacacttg
tctctctctc
gagatttgag
gggtatggcc
ctaaatcatc
ctggtgtagc
acttcatgtc

attttttttt
acagtctagc
ataattctca
gcttgtatgc
aattggattg
atccacctca
aagagcctcc
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agcctcttag
aaggcgegags
gtctttgcat
tgaccgaggc
tctgggaaga
gttcttgaaa
tgtggattta
ttggtgttgg
gttccatcga
agagctggtt
ttttagatca
tttggcaaag
gtgatgaggt
cttcatgtga
tttttgttct
gatccttcaa
ggtggaagca
gcagaacgag
atatatatat
ccaaacagtt
gtatccagta
ttctgaaatc
tcaggtatca
ttagtttccg
ctcttgcgcec
atagattcga
ctgctgcaaa
acccgaaaga
aattgcatcc
tcaattatgt
atctacagct
tacattggcg
taacacatct
ttttgttttg
gaaaatgcta
tcaagccatt
tctaacgtct
cttaggccgg
acggtacgct

tttttttttt
tcaacagagc
aaagaaagag
acaagcataa
agacttgaca
aaaatgatct
acttctactt

actccgttgt
aggcaccacc
cgctcaggceg
taaggatcgt
aggtcccaat
caatctgatt
gccttctctg
gagatcctac
agctaacaga
ttggtgcact
atatgatttt
gtgacagggt
ttttgagcgc
accatttatt
agtgcaccct
aactgagcat
taataggtgg
acccgtgagt
ttgtaaaaca
ggttctttca
cttgtctctc
ttttgcactt
ctaagctgga
tgcagagcaa
ctctttctgt
caaatatggg
tgcactctca
agcaatccga
acgcacgcaa
caaaatgttc
cctcactctt
ggtctacaaa
ttattcaacc
attccgcagt
attaagccta
cctcagtttc
tcgggctacg
tgtgtagaag
tacaagtaa

ggctcaacaa
ttttaaccca
attccttagc
aatcctcaaa
agcataactt
tcctataatt
ccagcacgct

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4439

Arabidopsis thaliana Ubiquitinl@ gene(Genbank number AT4G05320 sequence)

60
120
180
240
300
360
420



tcttactttt
cacccaccct
aacccaagat
gtgctttcct
tccttactaa
tcttccacag
attcttgttt
ataagttccc
cattgttatt
accaggcccc
ccaaaccact
ctatgcaaat
ataatttcac
ataagcccac
cgaagaattc
tgccaatttt
aatcgtaacg
ttgtcgacga
gtttatcaac
aacaactttg
caccgcctta
aacaataccc
aaactttctc
caaaatcttc
tctgttaatc
ctcgattagg
aattactctt
cgaatttgtc
tcaccggaaa
ccaagatcca
agcagctaga
acttggtcct
cgattactct
acaaagaggsg
atggcagaac
ggctccgtgg
aggtggagag
ttcctccgga
tggccgacta
gtatgcagat
ctgacaccat
agcagagatt
acattcagaa
tcgtgaagac
acaacgtgaa
tctttgecgg
agtcgaccct
tgaccggaaa
ccaagatcca
agcagcttga
acttggtcct

<210> 3

accacagctc
aagccacatt
tgtggtggag
tacattctga
tacctcattg
cctcccaagt
aagatgttga
ttcttcatag
aatgaaaaaa
aaataagatc
tgecetttttt
caataatcat
aatatgttat
ttgcattaga
tagaaaatac
cagctccacc
atcgttaaat
gtcagtaata
tcaaagcaca
cgtgtaaaca
gctttctcgt
aaagagctct
tcaattctct
gattttgttt
ttagatcgaa
gtttcataga
cgatttgtga
gattaatctg
gacaatcacc

ggataaggag
ggatggccgt
caggctccgt
tgaggtggag
tattcctccg
tcttgctgac
tggtatgcag
ttctgacacc
ccagcagaga
caacattcag
cttcgtgaag
tgataacgtg
gatcttcgcc
ggagtccaca
tctcaccgga
ggccaagatc
aaaacaattg
tcacttggtg
gaccatcacc
ggacaaggaa
ggatggacgt
gcgtcttcegt

ttgcacctaa
ttaatccttc
cttcccatgt
gcctctttcc
gttccaaatt
atccaaggga
actctatgga
cgaacttatt
tattattggt
cattgatata
aacgagactt
acaaaaatat
acgataaaga
taaatggcaa
gaaatacgct
gtatatttaa
ctcaacggct
aacggcgtca
aatacttttc
acgctcaata
gacctagtcg
tcttcttcac
ctaccgtgat
tcgttcgatc
gacgattttc
tatcatccga
tttctatcta
agtttttctg
ctcgaggtgsg
ggcattcctc
acgttggctg
ggtggtatgc
agttctgaca
gaccagcaga
tacaatatcc
attttcgtta
attgataacg
ttgatcttcg
aaggagtcca
actctcaccg
aaagccaaga
ggaaagcaac
cttcacttgg
aagactatca

caggataagg
gaggatggtc
ttgcgtctgc
cttgaagtgg
ggtattcctc
actttggccg
ggtggtttct

ccataacacc
tgttggccat
ttctcgtctg
ttctaatcca
ccctcccttt
ctaaagcctc
ggtttgtatg
caaagaatgt
cattggactg
tgaattaaat
gttcaccaac
ccaataacac
agttactttt
aaaaaaacaa
tcaatgcagt
aaaataaaac
ggatcttatg
aagtggttgc
ctcaacctaa
cacgtgtcat
tcctegtcett
aattcagatt
caaggtaaat
ccaatttcgt
tgggtttgat
tttgttcaaa
gatctggtgt
attaacagat
aaagctccga
cggatcagca
attacaatat
agattttcgt
ccatcgacaa
ggctgatctt
agaaggagtc
agacgttgac
tgaaagccaa
ccggaaaaca
cactccactt
gaaagaccat
tccaggacaa
ttgaagatgg
tcttgecgtct
ctttggaggt
aaggaatccc
gtactttggc
gtggaggtat
aaagctccga
cggaccagca
actacaacat
aa
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ttccctgtat
gccccatcaa
tcccgacggt
ctcatctgca
aagcaccagc
cacattcttc
aactgatgat
tttgtgtatc
aacacgagtg
aacaagaata
ttgatacaaa
taaaaaatta
ccaagaaatt
aaaggaaaag
gggacccacg
gataatgcta
acgaccgtta
agccggcaca
aaataaggca
tttattatta
ttcttcttct
tcaatttctc
ttctgtgttc
atatgttctt
cgttagatat
taatttgagt
tagtttctag
gcagatcttt
caccatcgac
gaggcttatt
ccagaaggaa
taaaacccta
cgtcaaggcc
cgccggaaag
cacccttcat
tgggaaaact
gatccaagac
acttgaagat
ggtcttgecgt
cactttggag
agagggtatc
aagaactttg
gcgtggaggt
agagagctct
tccggaccag
ggattacaac
gcagatcttc
caccattgac
gcgtctcatc

ccagaaggag

gatcgcgaag
agttgcactt
gttgtggttg
tcttcttgtg
tcgtttctgt
agatcaggat
ctaggaccgg
attcttgtta
ttaaatatgg
aatcgagtca
agtcattatc
aaagaaatgg
cactgatttt
aaataaagca
gttcaattat
aaaaaatata
gaaattgtgg
cacgagtcgt
attagccaaa
gctattgcett
tcttctataa
aaaatcttaa
cttattctct
tggtttagat
catcttaatt
tttgtcgaat
tttgtgcgat
gttaagactc
aacgttaagg
ttcgccggca
tccaccctcc
acgggaaaga
aagatccaag
cagttggagg
cttgttctca
atcactttgg
aaagagggta
ggcagaactt
ctgcgtggag
gtggagagtt
ccaccggacc
gctgactaca
atgcagatct
gacaccattg
cagaggttga
atccagaagg
gtcaagactt
aacgtcaagg
ttcgctggaa
tctactcttc

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3452



<211>
<212>
<213>

5159
DNA

<400> 3

catgaaccaa
cagccaggat
caattaaccc
tgtcagaatc
aagacgaggt
atcagaagca
tattccacaa
atttattctc
ttgcaattta
gcatctaaaa
tggaatgacg
acaatcttta
caaaaggctc
ttcctaccct
tatcctcatc
gcaaatctaa
tacatactac
ttaaacctaa
aaacgaacta
ttagtaagat
tttatccaag
ccacatttat
catcaatatg
acctaggtta
atgctatact
caaatgtcag
ataagtcgtt
aattaacaac
taatatgatt
aaaaagtttg
ttaactacaa
attataggtt
taggatgctg
ctacgagtcc
cacaacctcg
cactccgtcg
cccgegcecgc
tccccgetcec
aaccgecgtgc
ctcgagaagt
tcggggcacc
gtcatgcggt
gccggccacg
ttggtaagcg
Ttggtttggg
agcagtggaa
gtaaaagtgt
aatacttcct

agagtcaaat
caatgcatcc
cagggatggt
tacatctgta
taaactaact
aaaacaacat
aggtagattc
gtgtggctcg
tatttggttg
agttgatttt
ccagaaaaca
cattattttt
accagaccac
cttccaacgg
caccaaccca
tcaaaaccac
aaacttgcac
ctgtagaatt
attctcatca
cactcctcta
atgttgcata
attgatgtta
aatgtgggaa
acatttgtta
ttcttttcag
gttttatcta
tatttttttc
atctaagata
gttgtgttga
ataaaatttt
tataaaaact
caataattgc
gtccatgcac
ccccaaaacg
ccatctccgc
ccgeccgegcea
cggagcgcct
cgcctcgeceg
gcgeggegsce
cggtgaacac
ccggectgcec
acaaccccaa
gctgcatgct
cttcccatat
gcggataaat
agtgtggatc
gcaccttttc
aggaagatta

tcaagatggc
taatatatct
cacatgacta
cgtacaattt
aactaagctt
caaaactgtt
ctgctgaata
gtttcatcat
aaaagaatgg
tttgacccca
actgtgacgg
atctcttaga
taacaaatag
ccaggatcat
cctcaccaca
atgtatagct
tttattattc
ttgtgaaagc
gattagtgtg
tgtgaatatt
tacttcctcc
acgaatctag
atgctagaat
agtttttttt
tatagactat
ttatctaaaa
ctaatcaaat
ttaaattagt
aaatactaat
tttaaaggat
aatttaaaga
ggcgaagaaa
catgtccacg
cacccccaag
ctctcctcgc
cgccaccatc
cgggttccgc
cggecgcegceca
ggtcgagacg
gatccggttc
catggggtgc
gaacccctac
ccagtacgcc
ccctttgctc
cgggagtagg
ttgactgcta
cagtcgtcag
gttggaagat

gtgctgctct
atgttggctt
ctgatctctt
aagctctcct
gagcatcttc
acaaaaacaa
gattctatgc
ccatcttggc
caattttaca
aattttcaac
cgacgacccc
aaaaaatatg
gcgaaaatat
cttgtttgcc
cccatcccca
gcagaatata
caagaattga
tacaaaatca
ctataaacat
ttcacacctt
gtttcacaat
acagtctaga
gacttacatt
attgtgtcat
gtaagtaagt
acatccaagt
attgttaatt
tttattaaat
atatttttct
ttataatata
tcaaataagt
gtgctcctaa
tccacaccat
tctatacata
caccacacca
geegegegeg
ctcagcgcgc
tcggecgtccg
ctcgagggsc
ctcgccatcg
gcgcccatgg
tggttcaacc
ctgctccacc
cttgcatctc
ttcgtgcaag
tttttgtgtg
agatctgttt
gctattaagt

Page 4

tggtcttttg
agtgaatgac
caaactgttt
tttttttttt
taatgtagta
gcaaaccata
ccatctgggt
gaatcacaga
tgccaggatc
ataaacatca
aacatacaca
tcccataaca
ctttaataat
atatcaacgg
cataaaccca
tataacaatt
taccatttcc
gtcaggtcaa
aagcaaaata
tgccaaatat
gtaagtcact
ttcgtgtcta
gtgaaacgga
attttcatca
agctatagct
taccccctct
tcgacaaaat
ctaagttgta
acatatttag
aaaggaggega
acaataacta
tctcaccagc
agccccctcc
acccatccca
ctcctctcgc
cgggtgecgc
tcgccggecg
cgtcgcgecg
aggcggcgac
acgccgtcga
ggcacatcct
gcgaccgctt
tcgccggcta
tctttcgett
tttcggatct
gcggecttegt
agtggaattt
cgagcaattg

aatgtggcag
taattaaaca
taatttccca
ttaaaaaaaa
aggtatataa
taaataagaa
ctatcttgtt
aaagagcggt
atatacctct
caatcaacca
aggagccagg
attttttttt
atccaatcgt
tcatggctga
gtccatacac
ctatcatata
agcatctttt
tgttcatgta
tataaagaaa
gcataaattt
ctagcatttt
gcttcattaa
gggagtactt
tttgttgata
tctgttaaaa
gcttcatatt
ttatagaaaa
tatattttga
ttaaacttaa
gtaacatttg
ctttataaag
catggcggct
tttttattgg
tctcccaccc
catggccgcg
cgcgeccageg
cggcctccgce
ccgccacaac
gggggcgctg
gaaggccaac
ctacgacgag
catcctctcc
cgacgccgtc
ctcgagttgg
tgttaggtga
ttttttccta
aatcttatgt
ttcactgtaa

Sequence of rice transketolase(TKT) gene(GenBank number LOC4340025)

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880



attctggagt
atcgagcttg
ggcaatgggsg
ttaccactgg
tacatacaga
cagggtattg
aacaagcccg
ctttagtttt
gcagctactg
cgttggctgg
ccattgacgg
ttgggtggca
ccattaagga
acattctgtt
tttaggtgac
acggaagtgc
atgagccatt
tgaatgagat
agccactgga
ttcgccgagt
ggggagttgc
ataacatttg
agaaatacac
acgcacttgc
acatgacatt
tccgatttgg
gcccaggact
ccatgaggat
ttggtcttgg
cgatgcccaa
aaatcgcggt
ctcagctgcc
actcaactgg
tcgccaaggc
tttgctggga
ctgttactgc

gaagcaaagg
tctaccagga

<210> 4

<211> 5164
<212> DNA
<213>

<400> 4

gctgggtagce
gtggctgctt
actccagttg
gataattgcc
gcgccaaaat
atcaatttta
tataaaaatg
tatgccatat

gatcggtgaa
ctgtaactat
aagcaagact
tctgtcatct
actgaatgtt
caaatgcagt
acagcgagat
cactttagtt
tattttggga
ccattggggt
agacacagag
tacaatctgg
agcaaaggcg
atgctgtgtt
caccacaatc
tttgggtacc
ctttgtgcect
gttgaaattt
gccgccatgt
atgagaagaa
ctgctggctg
agctggtatg
tccagagagc
taaagttgtt
gcttaagatg
agtcagggag
cattccatac
ctcagccttg
agaagatggt
cattctgatg
cctcaacagg
tggtacctcg
caacaagcct
tgctgatgag
gcttttcgat
aagagtcagc
caaggctatt
gtatggcatc

ctttcaaagc
cccacaaaga
ctatcccctt
aaaatcaatc
tttctactgt
Cccaaatagtg
caccaaccat
attttcgatg

gtgtttaata
ggccgcatat
ccaggccatc
caactgaagc
tcggtttctt
tgggctggcec
tgttgatcac
atggtggtgc
gatgggtgcc
cttggcaagc
attgcattca
gttaagaatg
gtaactgaca
ttgttataga
ggttttggat
aaagaggttg
gaggatgtga
catagcactc
gcctcaaggt
gtacccagaa
ggctgacgct
tgaatgatga
cctgcagatg
cctggtcttc
ttcggtgact
catggaatgg
tgtgctactt
tgtgaagccg
ccaacccatc
cttcgtcctg
aagaggccat
attgagggtsg
gacttcattg
ttgaggaagg
gaacagtcgg
cttgaagcag
ggcatcgaca
accgcggaga

cccaaaagat
ccgccatcag
aaattacttt
gtaccaaatt
tactgaaatt
gtatggttta
caatgcatgc
gatagcctta

tggttgactt
tgctgcagga
ccgagaactt
tcatagcacc
gtttggtttc
cttgctgaga
tacacgtaat
aaccttggta
agatggaggsg
tgattgcatt
ctgaggatgt
gaaacgatgg
agccaacact
gcttatcata
cacccaacaa
aagcaaccag
agaggtttgt
accttatggt
gctgettttg
gatgcagcga
cttcctgtaa
cattctaatg
ccaccaggaa
ttggaggaag
tccagaagga
gcgccatttg
tetttgtttt
gagttatcta
agcccattga
ctgatggtaa
ccgteccttgc
ttgagaaggg
tgatgagcac
aggggaagac
ctgagtacaa
ggtctactct
aattcggtgc
acgtcatcgc

tgggtcgggt
acgtgaatga
actactacct
ttaataatat
tggtaacaaa
aaatgacatt
agttacattc
atgtctgact

Page 5

cagtttcaac
ggaggacttg
cgagacgccc
tttaagtttc
gttctgtagg
agcacctggc
ttttttttta
acatgattca
tatctccaat
ctatgatgac
gagtgctcgc
ctatgatgag
aatcaaggtt
tttagccaaa
ggccaactca
agagaacctt
ctattgttgt
ttatttgcat
aggctgactg
ccttgaagag
gtcttttacc
gtagattact
tctgtcacag
tgctgatctt
tacgcctgag
caacggcatt
cactgattac
tgttatgacc
gcacttggtg
cgagactgct
tctctccagg
tgggtacatc
tggctctgaa
tgtccgtgtc
ggagagtgtt
tggatggcag
aagtgctcct
aacagcaaag

Rice EPSPS gene (GenBank number LOC4340026)

ctctctttcg
actgcaagtc
ttattctaag
taggatgaaa
ctaaacacaa
aatctaaata
caaagttctc
actctcttca

tgatttgttc
aagcaattca
ggagttgaag
tatgcttgaa
acctcttggt
tgctcgtttc
tcatgaatac
tggattttgt
gaagcttgct
aaccacattt
tttgaggctc
attcgtgccg
agattcctgt
atgtactctt
tacagcgtcc
ggatggccct
tttggttatc
gggctgttac
gaatgctaag
cattgtctca
atttctactc
tgatttgtac
cagtgcttaa
gcatcctcca
gagcgcaatg
gctctgcaca
atgagagctg
catgactcta
agcttccgtg
ggggcataca
caaaagcttg
gtctctgaca
ctagagattg
gtgtcatttg
ctccctgagg
aagtacgtcg
gctggaaaga
agcctgtaa

gctctcgtcg
tgcaactacg
ggceggttceg
taaatatgtt
ccgtatattt
ggtcctgaaa
ctaggacaca
tcgcaacaaa

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5159

60
120
180
240
300
360
420
480



tctaatataa
taatattaca
taacttacaa
gagctcaaca
gtgcagtgcc
tgtgacaatc
tcaccatctc
cctcctcect
ccacgccgct
ttttaaaaac
ggcacgtcac
acaaaatgtt
ttataaaaat
tttaagtttg
cgttttttga
acttgagacg
acgagttctt
gcacgagtat
ggcgegatgg
acccggccca
agcgctggat
cgtggtaggt
caccacacca
accccacccc
cgccgeggcet
gtcgcggaag
ggcgegeees
geeggegeeg
tcagctgcca
ggtgagacgc
ggtttattag
taacgatgag
gaaacatttt
aggctactaa
tgaggtctgt
atgttatgtt
tcctctacat
gaaatttaac
gtttggtact
tcttaatgtg
atcctttgac
gacaacttgc
ctctctgtgg
tttcctgttg
gcaatgcgac
ttttttaatg
tttaccatca
ttggttgtcg
ccacctgttc
actgcatcct
ggaacattct
taatcaatat
catatttttg

tacaaatctg
gtggtattcc
ggttgtttac
actacttcct
acctacccaa
gtacggactg
tcctccagtc
cgagttgagt
tggatttttc
ttatcttcaa
ccaaacggsgc
catatattga
tgaagatgtt
ttcgettttg
aatacaaaag
atcgaactgc
atagtagatt
ttttataagt
taaaaggggs
tctaaccgct
ccgcaacccg
ggcaaccctt
accgcaccaa
atcctcccga
gcggegegegg
cagctgcggc
cggcgegags
aaggeggags
gggtccaagt
ggatcccttc
gtgaggtggc
atataactga
ggtttggcat
attttcacga
tatgaaattt
tgaacatttt
cattataatt
attttaattc
aaatatacaa
gacaagaaac
atgtgattga
tgaacagtga
aagcagataa
agaaggatgc
cattgacagc
tttatgaaaa
gttatgtgct
ggttgaaaca
gtgtcaaggg
ttgtacttct
atgatgcaat
gccatattcc
tatatttggg

aataggagct
atattggatt
attatgacga
ccaaatttcc
tttcattcca
ccatgtgtat
gtacggcgcc
tggttggtga
ttttttacct
atacaaatct
gtgacaatat
aaataaaatt
tttaccggta
gaaatacata
gaatcgtaaa
taattgcagc
tcaccttaat
aaaattaaaa
acgcttctaa
gtaggcccac
ttaagcagtc
cttcctcectc
ccccaacccc
cctccacgcc
tgtccctgga
tgcccgecgce
cggtggtggt
agatcgtgct
cgctctccaa
ctcttgcgtg
tgtgtttgtg
ggttctggtt
aagaaactgc
cggtatgatc
gtgtaaacta
gcaagcagtg
ccccaataca
ttgagctgtt
tcccttgggt
tgatgcctgc
tcattttttt
ggatgttcac
agttgcaaaa
gaaagaggaa
agccgtgact
tatgtatgga
tgatggagtg
acttggtgcg
aattggagga
gtatgcacct
tcgaccttac
tgccaagctc
cattcctttt

tatataaata
tgttgattat
aatgaagaga
actcaccaac
gtggcgtggt
tgtgttcagg
acgtaggcag
gagtgagaca
tttcaaattt
tttaaaaaca
tgttttgcca
taaaacaatt
ttttgttact
tccgtatttg
ataaatctat
tcataatttt
taaaacatat
gtttaaaata
acggeccges
cgcccaccaa
cacacgactc
tatttcttct
gcgegegctc
gccggcaatg
ccaggccgtg
ggcgegeges
ggcgtccgeg
ccagcccatc
caggatcctc
aattccattt
aaatcctagg
ttaatcacac
ttacgaaggt
cactcaaaac
aggcaacttt
ctttctccca
ttgctcttta
attttgtagc
ttatttgttt
ttacattgct
ttctctggtt
tacatgcttg
agagctgtag
gtgcaactct
gctgctggtg
attcatgggg
ccacgaatga
gatgtcgact
cttcctggtg
caattctttg
actgcacagt
aagcgagcaa
tggtcttgat
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tatagtagta
agaacgacga
aggaacgcac
tgatcaccac
acgtaggttc
taggtgcact
tacacgtaga
ccgacggaac
taatttaaaa
ctaacacgtg
caccaatcca
tatatttttt
catttgtgca
agtatgtttt
tttaaaaaac
ccaaaaaaaa
aaatgttcac
aataaaaatc
cacgggacga
tccaactccg
gactcgactc
tcttcctccc
tcccctctcc
gcggcgacca
gcggegtegg
gggatgcggsg
tcgtcgtcgt
agggagatct
ctcctctccg
ctggagatga
aattatctct
actcatataa
atgatatcct
aagtttctta
ggaggtttcg
aaattatgca
ttcttaatag
atcagtttat
ccaagcatgt
attatttcaa
attagggcac
aggccctgaa
tcgttggctg
tcttggggaa
gaaatgcaac
tatgttttat
gggagagacc
gtttccttgg
gcaaggttag
tcaaccttct
aacttgaaat
tatttgtttg
gtcttctttt

gaatatgtca
aagtatgcgt
ctactgcgaa
caattcactt
cgcatgtcag
ggtcgtggtc
cggeccttcett
ggaaggagaa
aataaaacca
acacacagcg
gctggtgtgg
atctatatca
tgagtcggtt
taagttcgtt
tcgcatgcta
atatatccaa
ccggtacaac
ccgccaccac
tcggccccga
tactacgtga
gcgcactcgc
ttctccgect
cctcccacca
tggcgtccaa
cggegttctc
tgcgggtecg
cggtggceagc
ccggggeggt
ccctctccga
gattttaggg
caagtcaatc
ccaatttatt
cctacatgtc
acgagtctgg
cactgtacca
attttgaggc
ctttgatcgc
catgagccat
cattaactta
gcgggtattg
aacagtggtg
agccctcggg
tggtggcaag
cgctggaact
gtatgttttt
gacctttttc
gattggtgac
cactgaatgc
ttactcctaa
gcatttataa
gtttcatgct
aatttggtac
gaattagcat

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



ttaactgaat
tgccttgctg
actaatctcc
ggcagagcat
agcttctacc
aacccttttt
tgcctcaagc
tcaaggttgt
cgtttagtca
cactgttaat
ctaaacagtt
acagggtgat
tgacaccagt
agctgttgat
actcttcgct
gttctatcat
tcaaaataac
tttcagctat
tgttcatcat
aaggatggtt
tcattcttca
atcttctttt
catcatcacc
gatggccatg
tggttgcacc
ctga

<210> 5

tacactcaac
atggctgctc
attccttacg
tctgatagtt
tgccttactg
cttttctttg
gcgagctatt
ggtacgacca
agtttagtca
caaatacgct
ctcttgtggc
gtcaaatttg
gtaaccgtaa
gtcaacatga
gatggtccaa
actagcaatt
ttagaaatat
gaagtttgct
acttatccat
gcaattcgga
agtagtttgt
ttggtgttgt
ccaccggaga
gccttctcecc
cgcaagacct

aggttaagct
ctttggccct
ttgaaatgac
gggacagatt
agctgaatta
gcattgacag
tcttggctgg
gtttgcaggt
gtagtcacat
tgacctagag
ttgctgtgct
ctgaggtact
ctggtccacc
acaaaatgcc
ctgctatcag
actgcttagc
aagaaaggtt
gctggcaatt
tgtcttccac
ccgagctaac
tcataagttg
gccagetggg
agctgaacat
tcgctgectg
tccccaacta

ctctggttcc
tggggatgtg
attgagattg
ctatattaag
ttcgggtgtt
atctcctgga
tgctgcaatc
ataactgtag
attcagaata
agtgctatat
gttatgttcc
tgagatgatg
acgtgagcct
tgatgttgcc
agatggtaaa
attgtgacaa
cgttttgtgt
ttctgaacgg
agtggcttcc
aaaggtaaat
aattctcctt
agcatcggtt
cacggcaatc
cgccgacgtg
cttcgacgtt

atcagcagtc
gagatcgaaa
atggagcgtt
ggagggcaga
tatgattaac
aatgcctatg
actggaggca
tgcctgtttt
tagcacaatc
accctagctt
ctgacctaca
ggagcaaagg
tatgggaaga
atgacccttg
cattaaggcc
aacaaataac
ggtaaacagt
tttcagctaa
tggagagtaa
tcattaggtc
caatgatgtt
gaagaaggtc
gacacctacg
cccgtgacga
ctaagcactt

agtacttgag
tcattgacaa
ttggtgtgaa
agtacaagta
tccctaaact
ttgaaggtga
ctgtgacagt
gacattctac
tgtattatgc
aatcttcaaa
tgttaatatt
ttacatggac
aacacctgaa
ccgttgttgc
tattatacct
caaactttct
actactgtag
attgcatgtt
aggaaaccga
ccgtgtcctt
taaattcatc
ctgactactg
atgatcacag
tcagggaccc
tcgtcaggaa

<211>
<212>
<213>

3481
DNA
Rice ubiquitin2 gene(GenBank number LOC4328390 )

<400> 5

gaaatcaaaa
atcataagat
ctcgtctagg
tcacaaaata
tatttcatct
aaaattcaag
gaaaaggaaa
cgcgccaccc
cggcgaccaa
tccacctttt
ggccgggttg
gcaaacatat
gtcgttgatt
aaagtgaaaa
tccaaagcgt
catcttctcg
ggtttcagcg
ccacccaacc
Cgaaaaattt
tcaaggtacg

gggaaatgca
caagtggttt

cagtatgtgt
acctgttatt
atagtacaac
tgtaataatc
accatttttt
cacgtcagca
caaaccagcc
attacctaag
tggtttggac
gaaccatata
gcacgagaaa
gatatgttta
aattcactca
aaatttccca
tggcggattc
gccataaata
ctccccaatc
ctgcttctcc

ccatcttata
atattatttt
attcatgatg
ttgacctcca
tctattataa
ctaatacaca

taacggaagg

aatacggagg
agaagaaatt

tctcaatttg
taccatgaac
tagaggagat
aaaaaatcca
aaggtagtcc
aaaaaaatca
accgctcgct
tccaagcaga
ccagccccct
tcgcgaggct
tctccteget

tctccagttt
gaggaatata
gatatggtac
accaaacacg
acatgcagta
gacttaaaaa
aaaacaaatt
cgcggggttg
acagtaaaaa
gatcaccctt
aacttttcgt
cggccgtata
aatcgcaaca
aaagtaaaac
acgagacgtg
cgcccgcectc
cggagacgtc
catctcctct
ctcgtcgtcg
tcgtttcgat

Page 7

atatgaacag
acatggattc
tatactacgg
aattatacca
aattatccta
acaaactatt
cgggtcaagg
acggcgtcac
aaaagtaaat
aaacctatct
catgtctaac
ctagagctga
atagcaaatt
ttatagataa
taccaaacgg
gtcttcccgg
acggeacggs
cctcgcatca
aatcgaatcc
tcgatttcgg

attggataag
atcctaatca
agttttttct
aaaattgggt
cacatatacc
tcctttttaa
cggaagccag
ccggtcctaa
tgcactttga
tttcaatttg
ttccctttca
tgtgtttaag
tatctggttc
taaaatgtgg
agacaaacgg
aaaccgcggt
actcctccca
gctccacccc
tctecgegtcc

acgggtgagg

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5164

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



ttgttttgtt
ttaggggtty
tggttaggtt
tgaattgttg
tagtcatgcc
gagcatgttc
aaacacaggc
cttcttagac
agattagata
ctatatctgt
ttagaatatc
aatctattgt
tacttatttc
tgtgcctgtt
atccgttgtt
cttgcagatg
gtcctctgac
ggaccagcag
ctacaacatc
gatctttgtc
catcgacaac
tctcatcttc
gaaggagtcc
gacactgacc
caaggccaag
cggcaagcag
gcttcacctt
caagaccatc
ccaggacaag
ggaggatggc
gctccgectt
cctggaggtt
gggcatcccc
caccctcgcc
tggtggtatg
gagctccgac
agaccagcag
ctacaacatc
a

<210> 6

<211> 3166
<212> DNA
<213>

<400> 6

aaatggtatt
aaaaaggacg
ctgacgattt
gcggtaataa
atcaaaatat
tttcaaggcc
aatccaatat

gctagatccg
tagatctgat
ttgggattgg
gatgattcga
tgagtgattg
agatctactg
tttaatatgt
atggttcaat
atgatgaact
cataatgatc
atgttacaat
ggtaatttct
tgaagttcag
actatctttt
gtgtccttaa
cagatctttg
accatcgata
cgtctcatct
cagaaggagt
aagactctga
gtcaaggcca
gccggcaagc
accctccacc
ggcaagacca
atccaggaca
cttgaggacg
gtcctccgtc
accctcgagg
gagggcattc
aggacccttg
cgtggtggta
gagagctcgg
ccagaccagc
gactacaaca
cagatcttcg
accattgata
cgtctgatct

cagaaggagt

gtttagaagt
ctgtttcaaa
tgccgaaggt
acacttgatg
ttacatcgaa
tcataaactt
caaatgcttt

attggtggtt
ggttgtgatt
atgttggttc
ttggggaaat
gtgcgatttg
ttccgctctt
tatatctgtt
tatgtagctt
cttttaatta
tcatgttact
ctgtagtaat
ttttactatc
gatacgtgtg
tgaatacatg
tcttgtgcta
tgaagacatt
atgtcaaggc
tcgctggcaa
cgacccttca
ccggcaagac
agatccagga
agctggagga
ttgtcctccg
tcaccctcga

aggagggcat
gcaggaccct

tcaggggagg
tggagtcttc
ccccggacca
ctgactacaa
tgcagatctt
acaccatcga
agcgtctcat
tccagaagga
tgaagacctt
atgtgaaggc
tcgctggcaa
ccaccctcca

ttagaaaacg
ttcgaaaaaa
gattatcgat
ttttacgtaa
atcatgaaaa
attttaatac
taaggaagca

agggttgtcg
tgggcacggt
tgatgattgg
cggtgtagat
tagcgtgttc
gattgagtta
ttgtgtttga
gtgcgtttcg
attgtcaatg
atctgccagt
atcatgttac
tgtgtgaaga
ctgttactac
tatgttctgt
gttcttaccc
gaccggcaag
taagatccaa
gcagctggag
ccttgtcectc
tatcaccctt
caaagaggsgc
tggcaggacc
cctccgtggt
ggtggaatct
tccceccggac
tgctgactac
catgcaaatc
tgataccatc
gcagcgcctc
catccagaag
tgtcaagacc
caacgtcaag
cttcgccggc
gtctaccctc
gactgggaag
caagatccag
gcagctggag
cctggtgctc

ttctgccgga
agaagagcca
ggtcagtcaa
aatcttttga
aatgttgtgt
aaaataatgg
gtagagatat
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atgtgattat
tggttcgata
ggggaatttt
ctgttgggga
catcttgtag
ttggtgccat
tgtagatctg
atttgatttc
gtaaatagga
aatttatgct
aatctgtagt
ttattgccac
ctatctgaat
tggaatatgt
tatctgtttg
actatcaccc

gataaggagg
gatggcagga
cgcctccgtg
gaggtggagt
atccccccag
cttgctgact
ggcatgcaga
tctgacacca
cagcagcgtc
aacatccaga
ttcgtgaaga
gacaatgtca
atctttgctg
gagtccaccc
ctcacaggca
gccaagatcc
aagcagctcg
cacctggtgc
accatcactt

gacaaggagg
gatggacgca
cgccteccegtg

Rice HPPD gene(GenBank number L0C4328425 )

cggaatggtt
tcacgataac
caaagtataa
aacttagacg
tcatttgtct
ctaacgtcac
cttcaattga

cgtgagatgt
ggtggaatcg
tacggttaga
attgtggaac
gccttgttgce
gggttggtgc
tagggtagtt
atatgttcac
agtcttgtcg
aagaactata
tcatctatat
tagttcattc
acatgtgtga
ttgctgtttg
gtgattattt
tcgaggtgga
gcatcccccc
cccttgctga
gtggcatgca
cttctgacac
accagcagcg
acaacatcca
tctttgtcaa
tcgacaacgt
tcatctttgc
aggagtcaac
ctctgaccgg
aggccaagat
gcaagcagct
tccaccttgt
agaccatcac

aggacaagga
aggatggccg
ttcgtctccg
tggaggttga
ggattccccc
ccctcgecga
gtggtcagta

ccatccctta
cagacggtta
accctgctta
gccaacgact
ttgcaaataa
actaaatcaa
gattttgact

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3481

60
120
180
240
300
360
420



gtttgagaca
ggcacaaaac
gaaaatcctc
atatatattt
tttatcatta
aaaataaaac
ttaccacaaa
aaaaaaaaaa
gcaccagagg
ctccctttat
cccccacacc
ccacccccac
ggttccgect
aggcgctcgc
ggttcgectt
ccgcgcacgc
acggeggcega
ccccaggcsgc
tgcgegtcgc
cgttccagcc
acgtcgtgct
tcgagggcegt
tcggcaacgt
acgagttcgc
tggtgctcgc
ccaagcggcg
acatcgcgct
ccatgggcegg
ggegegeegg
tcgtggacag
ggtaaaatcc
tgttggcaca
aatgcttgaa
ctttatgtgt
aataaagctg
cttgcaagca
tatagctact
cattcatatt
tagaatgact
ttcctttttt
atgctgctgg
tagtctgatt
tgtgactcca
gatacaaagg
ctgcggeggs
gaaatccctt

<210> 7

<211> 4311
<212> DNA
<213>

<400> 7

gctcattcta
gttttagaga
cattactact
atcattcatc
aaaacacttt
aaatgattga
atttgtttcc
aagtaacaaa
acaaatcccg
ttaacccccc
ccacgacgcg
cgccaccacc

cgtcgggcac
gttccaccac

cgccctgggc
ctccctcctc
ccacggcgtc
cgegeggage
cgacgcggcc
cgccgacctc
ccgcttegtc
cagcaacccg
gccggagctc
cgagttcacc
caacaacgcg
gagccagata
ggccagcgac
cttcgagttc
ggacgtgctc
ggatgaccag
tcacctcttt
tagcatcgat
taatacagta
ctccatgaat
aatgtgcata
tatcccagtt
taattagtga
gatgctaatc
tacattgtga
tacaaaagaa
gaacaactta
cagtcagtat
aatctaactg
attgggtgca

tttgggaagg
gaagccaagc

ccgcttttca
agtgatgtga
ctccccgatt
taattaagga
taaatatgac
acatataatc
ccttcecctct
ctcatcagct
tccgcaacca
accaccaact
ccacgccacg
ggcgeccgtct
cgccgecttceg
gtcgagctct
gcgececgcectceg
ctccgctcecg
ggcgeggacg
ttcgccgegg
gacgccttcc
ggcggtggct
agccacccgg
ggcgeegtgg
gctccggtag
gccgaggacg
gagaccgtgc
cagacgtacc
gacgtgctcg
ttggcgccgc
tcggaggagc
ggggtgttgc
catgatgaaa
taggcgcaga
taatatatga
ccatgatgcg
ggaaaaaaat
cctttttgec
gtactccctc
tatctagatt
aacggaggaa
agaaagaatc
aactttaggt
tctaatttct
gatcagctat
tggagaagga
gcaacttctc
aagcccctac

tatgtctatc
aaaacactac
cttaatagat
atataattat
ttatattttc
acctagtaaa
aaaaatcaga
tcacaaattc
ctagacttag
cctcccccca
ccgecgeegeg
cggeccgcetgce
tccgecgccaa
ggtgcgccga
ccgccaggtc
cctccgtcgc
cggccaccac
accacggcct
gcgccagcegt
tcggcctcgce
acggcgccga
actacggcct
ccgcgtacat
tgggcaccgc
tgctgccgcet
tggaccacca
ggacgctgag
cgccgcccaa
agatcaacga
tccagatctt
atggcttatg
aaggtgtcaa
tagtgagctc
cctttctgaa
gaaaagccaa
ggcatgttgt
tcacaatgta
cattagcatc
gtattactta
ttatggcaac
tcaggaggtt
gctgcatctt
ttcactcagg
tgagagtggg
ggagctgttc
agttcaagga
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gagaccgagg
catccatcca
aacactatca
cttttatttt
ttatgtttac
aacaagagct
acagtcacca
accagcagcc
cgtccacgtg
cgccgeccact
ccgcgccatg
88CgECLLLs
cccgeggagc
cgccgegtcc
cgacctctcc
gttcctcttc
cgcctccatc
cgecggtgcac
cgcggecggt
ggaggtggag
cgcgececttc
ccgececggttc
ctccgggttc
cgagagcgsc
caacgagccg
cggeggececeg
ggagatgcgg
ctactacgac
gtgccaggag
caccaagcca
aattcagatt
gcattatgaa
tgtgatactc
gattgtgaca
tgtgtgtctg
aatgcagata
agtcattcta
aatatgaata
ctacatctaa
tccatcagca
gtaattgtct
tgctattgtt
ccaacctttt
caggagtacc
aagtccattg
tcctag

Rice PPO gene(GenBank number L0C4327918 )

taatatatgt
tttgcaataa
atttttaaaa
tttaacttgg
acatgttttt
ttactccaag
acttttctca
aaggcaacca
gcgccatctc
gtcatccact
cctcccactc
gagaacgcgg
gaccggttcc
geegeggecec
acggggaact
accgccccct
ccttccttct
gcegtggegce
gegegeeegg
ctctacggcg
ctcccgggtt
gaccacgtcg
accgggttcc
ctcaactcgg
gtgcacggca
ggggtgcagce
gcgegcetcecg
ggcgtgeggce
ctcggggtsc
gtaggagaca
tgcagttatt
attaatccag
catggatact
ctagaaaggg
tttatgecctt
gccagccaca
gtattttcca
tgggaaatac
ggtccatgga
taaaccagca
ttaagcttaa
atttcctctc
tcttggagat
agaaggeces
aggagtatga

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3166



caaaaaaaat
ggcgcacagt
cggctgcagc
gtggggtgac
gatgccgccg
cggggecegec
ccatcgccac
tccacctcga
ctgccgctct
gccctgagtc
agaagtggga
gtcaacgagc
gttttaatag
atatccaata
tcccaccaga
gcccacggga
gaatccaacc
tctccccgcec

gcagccatgg
gcgaggagega
gegeeegegg
agcgggctct
acggaggccc
tacctctggg
gtacgtcttc
aatggtggtg
tcggggaccc
ccaagcccgg
gccttggcegc
ttcttgattc
gtgaggagtc
tcattgagcc
gattcagata
gctcagtatg
tattggtgga
tccgtgagtg
gccttcacca
aagggtctga
atttacctag
ttgtacaaca
atcattgcct
aacacaattt
aatataatta
aatattcatt
ttggggtgct
aactttcatg
atgaaacacc
catatgttgc
ttctgttccc
cggtagacag
ggaaatatac
ttgactggca
tcctgtcgga

tattcaaaag
tctctcectt
gtatgccggt
ccaaggacsgc
ccctactcga
cagccgctgc
tatgcttgaa
ggctacctag
accttgggct
tccatgtgcc
ggaatcacta
catccaagag
ttaagagatg
tgataggaat
aactgcagca
atgcgattcc
aaccaaccaa
gctccgcatc
ccaccgccac
cccgecgacg
cgeeceggesc
gcaccgcgca
gcgeecgecc
aggagggecc
ttgctcccct
catggattgg
caacgcgccg
cgacctgccg
gctcggegtt
acttgtgaaa
ggtggaggac
tttctgctca
agaatacggt
aaggctgcat
accatcaaaa
agaaattgcc
tttttagccg
ctatgctccc
ttcttcaact
atctaggtag
cagcacatat
tgacaccagt
agcatacaaa
tgcattcttt
taaccatttg
gaagttgaca
agaagggstg
tagtgatatc
aaaatacact
gaagtagtat
atatcctaca
tctcagcagc
aatcactttt

gaagcaggca
ggcaccctcc
ggattaggtt
tgcttcgctc
gactaggtag
tccaccttgg
gccgcactac
acgttatttt
atgccgtcgc
tgtgtggaga
acatgtgagc
aaaacaaccc
aagatatatt
cagaaaacgt
tattggacgc
cagcccattc
ccatcgaacc
ccgcagccgc
ctccgccacg
cggccacgtt
gcgggtgteg
ggcgcetggcec
cggcggcaac
caacagcttc
tctcttctga
ggcgegeagg
cggttcgtgc
ttcttcgacc
cgagcgccac
ttcgattgtg
ttcgtgecggc
ggtgtttatt
gatttcggtg
ttgggaaggt
caatccagga
ttctttgttg
ccttccaacg
ggatgctatt
atggatatta
attgattgct
gaagcatatg
gcttctcctt
agaggcactc
gagggacaat
ttctgcattt
agcattacaa
gtctcggtgc
ttgcggccac
gcagcacttc
tcatttgcac
catcctgtca
caattactat
tgatttttat

gggcagcaca
tttccctcat
tcgagggtsag
aagtccacat
ctgacttgag
gtcacgctgt
cgtcccacct
gttccgctgc
tctttctcca
aaggagages
tctgtatatt
ttaaaatcat
tttttttata
atatttttga
agtggttcct
cacccccttc
cgcacccgca
tcgtcagcga
gcagcgcecgc
cgctgegecg
gcggactgeg
acaaagcacg
atcaccaccg
cagccttccg
ttctctcgceg
tggacagcgg
tgtgggagss
tcatgagcat
ctccagtttg
ctgagcgttt
gcaacctcgg
gtagtgtgca
cttaggtgtg
gtggaggctg
gagggggaaa
gattaattgt

ccaaagggsc
acatctaggt
ggtgctgtag
atggcttgtt
gatagattct
tttttcatcc
tttgatggac
tcgttacacc
cctccatttt
agtcagacaa
aagctaaaac
tttcagtaag
attgcttcct
tttttaaggg
acatacttgc
ctttagggga
agattagtgt

ttgtgaggga
atgcaatgga
atccagtgag
gtgcttcgcc
actaggccgt
cactctatct
caaggccggc
tacgccttag
aggcgcgctg
aagaaagaaa
gatttggtca
tgagaaaatc
gaaagagatg
gggagtcaat
tccgeggtag
ccattccggt
tcgtatccac
cggacatggc
cgctccgcat
tcgccagegg
tcgtggtgsgs
gcgtcggega
ccgagcegcegc
accccgtcct
gcggagacga
gctcaaggac
gaagctaagg
ccccggcaag
tgtgctctcc
ccggcgaagg
cgcggaggtc
attgctgttt
tatgctggtg
gaggatactg
aaccccaaac
ccattgtgtt
agacagttgc
ttgttatcat
attgttcaga
gaattaactg
tcaatcattt
tgcttcatct
aattcatagt
ctaacatgaa
caggttgggt
caaaggatat
tgttgtcatg
ttatatatat
gaggtcctcg
attaattcaa
taaacagcat
caagccacat
tgtcatagaa
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atcaggcggc
ctcaaaaggg
agcaaaggtg
tcaaggccag
tgtcgcgegt
caaggctggg
accctgtcac
agacacccca
ctacaactcc
gaaaggagaa
gttggattag
atttttaact
aagatatccg
gcggacttat
ctgcgcccgc
gggccattcc
tcctctccag
cgccgecegcec
tcgcgacgcc
cgcggecgag
cggcggceatc
cgtgctcgtc
CggCcgagesc
caccatggcc
catgaatggg
gatctcgtgt
ccggtgecegt
ctcagggccg
ccgctgtgcea
tttcaggggc
tttgagcgcc
tgtttttgat
atccttcaaa
gaggtagcat
cgccgaggga
acactgatat
atctttcagg
tgtctttgta
tagatgcaca
tttcacttgc
atccctcaat
ggctatccac
gttgtgggtt
ctagtaatga
agcaaagtca
gcattagtgt
accatcccat
ttaattaact
attcattttt
catatccact
tttgtttgag
tcttaataaa
tttggcttgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



tgatctactt
gtatgtttaa
gcaaaaattc
attttagaca
atgcagcaga
atccaaaaga
agctgcatcc
tattcttcta
aagtttggtt
gctcatcact
gaggttctac
actatatgat
tctgctacta
tttagttgcc
gagctggtag
gaccctttgg
catcttgatc
ttcctcggag
gagagtgcct

<210> 8

<211> 2463
<212> DNA
<213>

<400> 8

tttaaatcgt
aattttgatt
tcaattccga
tttctttttc
ttcaaagctg
aaataaacct
aattttggca
tttttggcaa
cttagaactt
atcttggcat
aaattttttt
ttaaatcgcc
aaccctttcc
aattttaaat
ttttataaag
ataggtttta
taattacaaa
atggctttat
aaatttgtat
aggacgtgag
ttaatcaaaa
cccagtcaac
ttgtcttgtt
gtttccactt
taaaaacttt
tactcaccaa
aatagttgag

ggtaaggtta
gtgtgttggt
ctcagtaacc
tacttcttcc
tgctctgtca
agcaattaga
gcgtagtcag
acatataaat
atattgttct
ctttccaaat
aaatacaggg
tacagtatcc
catgtttgca
tgctactggg
aagcagttga
tccttggegt
atcttgaggc
ggaactatgt
cacaaatatc

atttctactt
aatctcgtat
atttcagcta
ttcgattaat
ttttaataat
tatcaaaatt
ggatttctta
ctttaccaaa
agaactacaa
atgtacttgg
tcgaaaattt
cttctaaagg
accagtttta
gaaaaggtaa
tttatctcca
gattttgtaa
cttgtagatc
atgatatagt
ttaggtccct
gcacgactag
aatgtaaaaa
tgtgggccta
ggtccgaact
ctcttaccac
acaaagaaag
ataatttgag
atatctagga

actgattcac
acttaattct
gaaatttata
ttgcttgttc
atattctatt
aaagaatgct
ggagttgaga
gaactaatct
tacaagtttg
cgtgctccag
attgtttcca
tgtttttcaa
cactatttga
tgtatttcta
ccgtgacctc
ccgggtatgg
tgcaaaatct
tgcaggagtt
tgactacttg

ggactctcct
tgggttctta
tttttaaatc
gtgggaattt
ataatagatt
tgacaatacc
cgtatttatc
aaagttgtat
tctgaacagc
cagggaattt
acaaatctag
gcgttaaggg
attgcttaaa
taaactacaa
tccaatgtcg
cgaatatttg
ttctccagcect
tttaaattgt
aacgccctct
atttgtaaat
taaaaaaaat
taagcgacta
caggaagtcc
ctcaattccg
aaccatacgc
cacctctgca
cgtttcattt

aagtcggaca
aaatgtcctg
ctgtaagttt
attgaacttg
atccaccagt
taattgacgg
ctttaggtac
ttcttgtcta
tggtattatt
ctggaagggt
aggtatcgct
ctccagctgc
ctgcatttaa
atgatcccat
aggaagatgc
ccacaagcca
gccctgggca

gcccectgggcec
accaagtacg

ttccttttct
tatggaaact
gtatttctac
ctagccccca
ttattttagg
aaaattttgt
aaatttggca
gattgaaaat
cccttagaac
tttttacatt
acgcctaaca
acctaaatgc
agctaataat
agttgtagat
tttgaaatgt
gacatctaaa
ctacaatttt
aaaatcatag
ggaagggtga
tttcggaatg
tctcggcagg
atccggctgt
aggttgcggsg
ctcttgatcc
acctattggg
cctgtacact
tgtccgttct

atttcttcac
cgcatggtaa
taactgtctt
tttcccectt
tgctgctgta
agagctccag
ttataggaat
gtttgcattt
ttgtatagga
gttacttctg
gtcaagttgt
tgttagactg
aaactcagat
catgtttgca
tgataaatcc
taccacagtt
aaggtggtta
gatgcgttga
cctacaagtg

Rice CP12 gene(GenBank number L0C4325791)

aattttggat
tctttcaata
ttggactctc
cagcgaacgt
gcctgttcag
caagttgaca
acaaactaaa
gacatcaatc
ttagaactac
tttattatta
tcctttagga
aaaattttta
gcttatttga
ctcatcgaga
agttctgaga
cgatcttaaa
gatataaact
aggtagcaag
tttgaaaaaa
aaaaattatt
gtggcagcat
aactgggcct
gacaacttca
gagctagctt
caaaatgaaa
aaataactct
tcaccaaact
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caatctagca
catatcatat
tacactgtta
ccacagagtg
actgtttcat
ggtttcggcc
tcaaccttat
attgtggatt
acaatatata
aactacatag
ttattttgceg
tcataataaa
agcctatatt
gactgaaagt
taaagcagtg
cctcattggc
tgatggattg
aggtgcatat
a

tttttttttg
ttgcttattt
cttttectttt
ggtgactatt
attgtagcca
atattgccaa
catagatatt
tgaacagccc
agtggaatcc
aaaaattaca
gggecgttttt
tttgtattcg
cactccaaat
tctatatctt
atttttttaa
tgaaagttgt
ttaatttcat
ctatgatgga
gccctctagg
tttaaatatt
gggcctaagg
tgcaagaggc
aggccatctg
agtcccaatc
aataatttgc
gttccaccaa
tttccatagt

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4311

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



atctcagata
tacaagccat
acttctgcat
actgcttctc
cccatttcgc
aggcgataag
gagctatata
gctacaaacg
ctgaccaacg
gccggagcetg
gcgageggsec
gcgaaggagg
gtggaggagc
ccgctcgagg
tga

<210> 9

<211> 744
<212>
<213>

DNA
Sequence of doubling resulting from pQY002066 transforming

ttttcgagac
tctttgctgg
acatgtacac
tcaccttaga
atgaaatatc
aaacgagtgc
tatataaacc
cccacatcac
tcggcctgtc
gacgcgtggt
cggcgacgcc
cgtgcgegga
tgagcgcggc
cctactgcaa

cgaaagtgat
cacaacacga
acccacagtc
ttcacccaag
tcaaaataca
acgtcgtcga
ccatctcttc
acgcagaaat
taccccggceg
gtttccccgt
gccggacatc
ggacacggcg
ggcgagccac
ggacaacccg

protoplast(Artificial Sequence)

<400> 9

ttcaagtcca
cgacgtggtsg
ggcggtgcecc
cgccggtggt
gtggegegtc
tggtggeess

cggacgggat
gattaaggac

caaaaagata
tcctgaactt
tcccttgttt
atgaactagt
cacagaatgt

<210>
<211>
<212>
<213>

10
603

DNA
Sequence of doubling resulting from pQY002068 transforming

taggcgaggc
gaacgcgagc
gacgaggcgg
ggcggtgges
gtggestgty
ttaaataaag
ttgtcctctg
acaacaacgg
gtaacaggca
cataaataag
tcaaatatgt
ggcagtaatc

tggttgatgg

gaccggcccg
gcctggaacc

aaccccgcegt
gtgggagtgg
ggggagtgga
ggaggagatg
gtgctggttg
atcaaacagc
catcacacat
tagaatgaac
agtaacagca
tttcacacag
atag

protoplast(Artificial Sequence)

<400> 10
caacgtgcct
cgacgtggtg
ggcggtgccc
cgccggtggt
gtggegcegtc
tggtgggeges

cggacgggat
attaaggaca

aaaaagatag

taggcgaggc
gaacgcgagc
gacgaggcegg
ggcggtgges
gtggggtatyg
ttaaataaag
ttgtcctctg
caacaacgga
taacaggcac

gaccggcccg
gcctggaacc

aaccccgcegt
gtgggagtgg
ggggagtgga
ggaggagatg
gtgctggttg
tcaaacagca
atcacacatg

ctttctggcc
acctctacat
atctgctcat
ggaaaagaaa
gcccacgtgg
atcctctctc
aatccgtgca
ccgcatcaac
gcggeggegt
gttggeccgeg
tcggacaaga
agcggcgagt
gcgcgcgaca
gagaccgacg

cggeggacgc
ggtcgctccg
tctcccccgce
gaggcatggc
tgacagtggc
gcgccacgtg
ccttggcaga
aaacatattc
gtattcagat
tagtggcaat
cacgtatcct
aaagaatgaa

cggeggacsgc
ggtcgctccg
tctcccccge
gaggcatggc
tgacagtggc
gcgccacgtg
ccttggagat
aacatattcc
tattcagata
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ttagaccgag
caatttcgta
gttttcacgg
aagatctcct
cacacgacga
cccttctcecc
acgaacgcct
agccagccat
cgtccctcegt
gcgggttcege
tgtcggagag
gcgeggegsce
agctcaagga
agtgccgcac

ggcgtecggeg
cgggttggceg
cgccgcageg
geggegegece
ggcgtggees
gacgctaagt
tagggtaaga
caacagaaca
aggtagtaac
aacttttcac
gtacttcaaa
ctagtggcaa

ggcgtcggeg
cgggttggcg
cgccgcageg
gcggegegsc
ggcgtgggss
gacgctaagt
agggtaagaa
aacagaacat
ggtagtaaca

ttcacttccc
tccaacctga
tcaaattaaa
ttgccaagtc
ttggctgagg
ccaccccacg
cgtcgcaaca
ggcgtccacg
taggccggtc
ggcggtgagg
catcgacaag
gtgggacgag
gacctccgac
ctacgacaac

caccagagct
cggacgaagc
gccgagacgg
gcggegtggce
gaggagttgg
ctagtggttg
actagcacaa
tacatgtatt
agcacacgta
acagaacatc
acttagtaga
taatctttca

caccagagct
cggacgaagc
gccgagacgg
gcggegtggce
gaggagttgg
ctagtggttg
ctagcacaag
acatgtattc
gcacacgtat

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2463

60
120
180
240
300
360
420
480
540
600
660
720
744

60
120
180
240
300
360
420
480
540



cctgaacttc agaaataagt agaatgaact agtggcaata

gtc

<210> 11

<211> 477
<212> DNA
<213>

protoplast(Artificial Sequence)

<400> 11
gggcggattt
ctggcagctg
tcgccgecegg
gccececcgegc
gcttccgega
cagccgcgsc
agatggcgag
ttgggggsgac

<210> 12

<211> 670
<212> DNA
<213>

cgacggageg
aaccgccccg
cgctgccacc
ccgcacccgce
cgagaacgcc
gttggacgcc
gttgtggggt
tcgtagccaa

gcggagagega
gagatctccc
gacgacgacg
acccgcatcc
gccgacgecg
atggtcgccg
gggagatggsg
taaaaaggag

protoplast(Artificial Sequence)

<400> 12
ttttcgttgg
gctgaaccgc
ccggegetgc
gcgecccgceac
gcgacgagaa
cggecgttgga
atcttgccat
cgccaccatc
cgggttccgc
cggecgcegceca
ggtcgagacg
cgaatccaaa

<210> 13

211> 777
<212> DNA
<213>

aggeecgLasg
cccggagatc
caccgacgac
ccgcacccgce
cgccgecgac
cgccatggtc
cctatggaac
geegegegeg
ctcagcgcgc
tcggecgtccg
ctcgagggsc

aggaggagga
tccctgatgg
gacgacgcgg
atccccccgc
gccgccacgg
gccgccattg
tgcctcggtc
cgggtgecgc
tcgcecggeceg
cgtcgecgcecg
aggcggcgac

protoplast(Artificial Sequence)

<400> 13
gaacgatgcg
gcgacgcgga
cggcgagcegc
cacccgcgceg
gaggagtgga
aatccacctc
agggtaaacc

agccccacgce
cgccgatggc
gctgaggegg
cgcggegatg
tggtcacctg
cggacctaca
aactaaccta

tcgaccgccg
gcgecgeggc
aacccgaggc
gtggcgtgcg
actaccggtc
atttaagctc
gcttggacct

Sequence of reversion resulting from

ggaggatcct
tgatgggctg
acgcggacgc
ccccgegcegc
ccacggcctg
ccattgcggt
atgggttatg

ggggctatgg

Sequence of deletion resulting from

tcctgttgga
gctggagcac
acgccaccac
gcgecgeggc
cctggtccag
gacgagtcgg
catggccgcg
cgcgeccagceg
cggcctccgc
ccgccacaac

gggggegcrtg

ccgegcegeac
gaggcgeggag
gctceggegsg
cggecggcegac
ccctcaaact
cccttttttt
tttttaatgg
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acttttcccc

pQY002062 transforming

gttggagagc
gagcacgatc
caccaccacc
cgcgeegesc
gtccagggac
gtggtggcga
tatagacttg
tgtggccgtt

pQY002062 transforming

gagcgacttg
gatctcctcc
caccgcctcc
gggcagecegce
ggacaccgcc
aatcgcagac
cactccgtcg
cccgegcecgce
tcceccgcetcec
aaccgcgtgc
ctcgagaagt

Sequence of reversion resulting from pQY002093

gcggttgttg
cggeggagegs
cgecgggegcet
ggagtgcgcg
ggtttaattt
ttttaaaaaa
agtaagggat

ccaaaaacct

gacttggacc
tcctccgect
gcctcccegec
agccgcagct
accgccgecg
ggagaggcege
ggggtgegtt
tggacat

gaccctggca
gccttcgecg
cgccgecccc
agctgcttcc
gccgecagecg
cgataccagg
ccgeccgegcea
cggagcgcct
cgcctcgeceg
gcgcggegec
cggaaacccc

transforming

tggcggegsc
aggccgcegsc
ggcgegeeegg
gccatggcga
cccctggcaa
aaaaaaaaag
ttaaaacaaa

600
603

60
120
180
240
300
360
420
477

60
120
180
240
300
360
420
480
540
600
660
670

60
120
180
240
300
360
420



aacaaaaaaa
ccaaagggaa
tccceggggc
ttttggttga
attttttgac
aggtgactct

<210> 14

<211> 635
<212> DNA
<213>

aaatccaaac
attcctggcg
tccgtttcat
aagaatggca
cccaaatttc
tagacccaat

tggtaaaaaa
aaaaaaatct
ccttcatttt
atttactggc
aacttagcct
gtcactatct

protoplast(Artificial Sequence)

<400> 14
agaacgatgc
cggecgcgacg
cggeeggega
gcggcacccg
gcgagaggag
tcggctctcg
gtctgcaact
aggggccggt
aaatatatat
ccaccgtata
ataggccctg

<210> 15

<211> 652
<212> DNA
<213>

gcagcctcgg
cggacgccga
gcgecgectgag
cgcgegegsc
tgtggtgggt
gcggeggctg
accactccag
tcagataatt
gtcgcgccaa
tttatctttt
aaatataaaa

cgtctcgacc
tggcgcgecg
gcggaacccg
gatggtggcg
accctttcaa
cttcccacaa
gtgctctccc
gccaaaatca
atttttctac
ttaccaaata
gcgccccacc

protoplast(Artificial Sequence)

<400> 15
tttgagtaga
cctccgtgac
gcccgctgat
cgggegectc
tcctcgeggce
tggctgeggc
gcgtttgtag
atatatagct
tcttatcgcc
tgcgaaatgg
agagaagcag

<210> 16

<211> 506
<212> DNA
<213>

ctcgccggceg
gagcacgtcg
gcecgecegecc
ggeegegeeg
gtcgcgaatg
ggeggegecc
ctgttgcgac
ccgtgggstg
tcctcagcca
ggacttggca
ttttaatttg

cgcteggegg
ccgacgccgt
accacgacgc
ctggcgacgg
Cggagegecesy
atgtccgtcg
gaggcgttcg
ggggagaagg
atcgtcgtgt
aaggagatct
accgtgaaaa

protoplast(Artificial Sequence)

<400> 16

acaaacaaac
atgcccctct
ggcgaataca
caggatcatg
ccatcgcagt
cagcaatatg

Sequence of deletion resulting from

gcecgecgegc
cggcgagecg
aggcgctccg
tgcgeggegg
acccccaaaa
agaccgccat
cttaaattac
ctcgcaccat
tgttactgaa

ggggtatggt
cctca

tggtgatgtt
gectttgtggc
agtccgccga
cgcagcgaac
gcgectgecegt
ctgacatgcg
ttgcacggat
ggagagagga
gccacgtggg
ttttcttttc
catgagccaa

Sequence of deletion resulting from

catttaaata
gggtctatct
aaaaaaaccg
tactctgcat
agtgcgcaca
cagagagaat

pQY@02093 transforming

gcacgecggtt
ggagcggesa
gcggegeges
cgacggagtg
gagtgggtcg
cagacgtgag
tttactacta
tttttaataa
atttggacac
ttaaaatgac

Sequence of reversion resulting from pQY002095

gecegeegeges
cagcgcctgc
cacccgcgcc
gtggccegegt
ggcggaggtsg
gatttctgceg
tgaagagatg
ttcgacgacg
ctgtattttg
ccttgggtga
aaggaaaaaa

pQY@02095 transforming

aaaattttcc
tggtattttt
tttgaatttt
ctaagaattg
cacaggctga
gacccaa

gttgtggcegg
gcggaggeeg
cgctggegceg
cgcggccatg
ggtctctctt
tgaactgcaa
cctttattct
tattaggatg
aaactacaca
tttaatctaa

transforming

cggeeegeees
gcggtgcaga
ccggegegeceg
cggegggtcec
gcggtggecea
tgtgatgtgg
gggtttatat
tgcactcgtt
agatatttca
atctaaggtg

88

acgcgtggtt cttccggtag ctgcgcccge gcccacggga atgcgattcc cagcccattc
Page 14

480
540
600
660
720
777

60
120
180
240
300
360
420
480
540
600
635

60
120
180
240
300
360
420
480
540
600
652

60



cacccccttc
cgcacccgca
tcgatgcgga
gcacggattg
agagaggatt
cacgtgggct
ttcttttccc
tagcccagaa

<210> 17

<211> 614
<212> DNA
<213>

ccattccggt
tcgtatccac
tttctgegtg
aagagatggg
cgacgacgtg
gtattttgag
ttgggtgaat
tgacaaaata

gggccattcc
tcctctccag
tgatgtgggc
gtttatatat
cactcgtttc
atatttcatg
ctaaggtgag
accttt

protoplast(Artificial Sequence)

<400> 17
gcatcgtccg
cgagcacgtc
tgccgccgcec
cggecegcegcec
cgtcgcgaat
cggegeegsc
tgaagagatg
ttcgacgacg
ctgtattttg
ccttgggtga
aattgacaaa

<210> 18

<211> 574
<212> DNA
<213>

<400> 18
ggatacgtgt
ttgaatacat
atcttgtgct
ccgcaaccac
ccaccaactc
cacgccacgc
gcgecegtcetc
gccgecttegt
tcgagctctg
cgccgetcegc

<210> 19

<211> 551
<212> DNA
<213>

<400> 19

gcegteggeg
gccgacgcecg
caccacgacg
gctggegacg
gcggagegsece
catgttgtgg
gggtttatat
tgcactcgtt
agatatttca
atctaaggtg
tccc

gctgttacta
gtatgttctg
agttcttacc
tagacttagc
ctccccccac
cgcgecgcegc
ggcegetgeg
ccgcgccaac
gtgcgccgac
cgccaggtcc

gtggtgatgt
tgctttgtgg
cagtccgccg
gcgcagcgaa
ggcgcectgeceg
gcgtttgtag
atatatagct
tcttatcgcc
tgcgaaatgg
agagaagcag

Sequence of HPPD doubling

cctatctgaa
ttggaatatg
ctatctgcca
gtccacgtgg
gccgccactg
cgcgccatgc
gcgeegeees
ccgeggagesg
gccgegtcecg
gacctctcca

Sequence of HPPD doubling

aggatacgtg tgctgttact acctatctga
tttgaataca tgtatgttct gttggaatat

gaatccaacc
tctccccgec
gtttgtagct
atatagctcc
ttatcgcctc

cgaaatgggg
agaagcagtt

tgccgccggg
ccagcgcctg
acacccgcegc
cgtggeccgceg
tggcggaggt
ctgttgcgac
ccgtgggstg
tcctcagcca
ggacttggca
ttttaatttg

in QY2091-13(Artificial Sequence)

tacatgtgtg
tttgctgttt
aggcaaccag
cgccatctcc
tcatccactc
ctcccactcc
agaacgegsgs
accggttcca
ccgeggececg
cgesg

in QY2091-20(Artificial Sequence)

aaccaaccaa
gctccgcatc
gttgcgacga
gtggesteges
ctcagccaat
acttggcaaa
ttaatttgac

Sequence of reversion resulting from pQY002098

8CgLeLECeCes
cgeggtgeag
ccecgggegec
tcggcgggtc
ggecggtggec
gaggcgttcg
gg88gagaagg
atcgtcgtgt
aaggagatct
accgtgaaaa

atgtgcctgt
gatccgttgt
caccagagga
tccctttatt
ccccacaccc
cacccccacc
gttccgcectc
ggcgetegeg
gttcgccttc

ccatcgaacc
ccgcagccgce
ggecgttcgtt
ggagaagges
cgtcgtgtgc
ggagatcttt
cgtgaaaaca

transforming

gcctccgtga
agcccgctga
gcgggegect
ctcctcgegg
atggctgegg
ttgcacggat
ggaaagagga
gccacgtggg
ttttcttttc
catgagccca

tactatcttt
tgtgtcctta
caaatcccgt
taacccccca
cacgacgcgc
gccaccaccg

gtcgggcacc
ttccaccacg

gccctgggceg

atacatgtgt gatgtgcctg ttactatctt
gtttgctgtt tgatccgttg ttgtgtcctt
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120
180
240
300
360
420
480
506

60
120
180
240
300
360
420
480
540
600
614

60
120
180
240
300
360
420
480
540
574

60
120



aatcttgtcc
cgtccacgtg
cgccgccact
ccgcgeccatg
ggcgecegees
cccgeggagc
cgccgegtcc

aaggcaacca
gcgccatctc
gtcatccact
cctcccactc
gagaacgcgg
gaccggttcc

gcegegggcec

gcaccagagg
ctccctttat

cccccacacc
ccacccccac
ggttccgect
aggcgctcgc
ggttcgectt

acaaatcccg tccgcaacca
ttaacccccc accaccaact
ccacgacgcg ccacgccacg
cgccaccacc ggecgecgtcet
cgtcgggcac cgccgecttceg
gttccaccac gtcgagctct

cgccctggge gecgececgetceg

ctagacttag
cctcccccca
ccgecgeegeg
cggecgcetgce
tccgecgccaa
ggtgcgccga
ccgccaggtc

cgacctctcc a

Sequence of PPOl1l reversion in QY2234-20(Artificial Sequence)

<210> 20
<211> 155
<212> DNA
<213>
<400> 20

tctctctccc ttctccccca ccccacggag ctatatatat ataaacccca tctcttcaat
ccgtgcaacg aacgcctcgt cgcaacagct acaaacgccc acaagcaacg aaggaaatgg
gcggecgecg ccgaaccctg ggecceceggece cctec

<210>
<211>
<212>
<213>

<400>

21
447
DNA

Sequence of PPOl1l reversion in QY2234-205(Artificial Sequence)

21

cccttctcecc
acgaacgcct
accgccacct
cgccgacgeg
ccecgggecsc
accgcgcagg
cccecgecccg
gaggggececa

ccaccccacg
cgtcgcaaca
ccgccacggc
gccacgttcg
gggtgtcggce
cgctggccac
gcggcaacat
acagcttcca

gagctatata
gctacaaacg
agcgccgcecg
ctgcgccgtc
ggactgcgtc
aaagcacggc
caccaccgcc
gccttcec

<210>
<211>
<212>
<213>

<400>

22
463
DNA

Sequence of PPOl1 reversion in QY2234-207(Artificial Sequence)

22

cccttctccc
acgaacgcct
cgccgceagcc
cgccgcgagsg
cgaggcgccc
catcagcggg
cgtcacggag
gggctacctc

ccaccccacg
cgtcgcaaca
atggccaccg
aggacccgcc
geggegeeeg
ctctgcaccg
gcececgegecc

gagctatata
gctacaaacg
ccacctccgc
gacgcggcca
gggcgegggt
cgcaggcgct
gcceccggegg

tgggaggagg ggcccaacag

<210>
<211>
<212>
<213>

23

388

DNA

Sequence of PPOl reversion

tatataaacc ccatctcttc
gacatggccg ccgeecgecgc
ctccgcattc gcgacgccgc
gccageggeg cggecgaggc
gtggtgggcg geggeatcegg
gtcggcgacg tgctcgtcac
gagcgcgecg gcgagggcta

tatataaacc ccatctcttc
cccacagtca gcgacggaca
cacggcagcg ccgccgctcc
cgttcgctge gccgtcgceca
gtcggecggac tgcgtcgtgg
ggccacaaag cacggcgtcg
caacatcacc accgccgagc
cttccagcct tcc

in QY2234-580(Artificial Sequence)
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aatccgtgca
agccatggcc
gaggaggacc
gcccgeggceg
cgggctctgce
ggaggcccgc
cctctgggag

aatccgtgca
tggccgecgce
gcattcgcga
gcggegegsce
tgggcggcesgs
gcgacgtgct
gcgeceggega

180
240
300
360
420
480
540
551

60
120
155

60
120
180
240
300
360
420
447

60
120
180
240
300
360
420
463



<400> 23
cccttctccc
acgaacgcct
ctccgccacg
cggccacgtt
gcgggtgteg
ggcgectggcec
cggcggcaac

<210> 24

<211> 417
<212> DNA
<213>

<400> 24
cccttctccc
acgaacgcct
accgccacct
cgccgacgceg
cccgggecsc
accgcgcagg
gcccgecccg

<210> 25

<211> 430
<212> DNA
<213>

<400> 25
ccttctcccc
cgaacgcctc

gcagccatgg
gcgaggagega
gegeeegegg
agcgggctct

acggaggccc
tacctctggg

<210> 26

<211> 424
<212> DNA
<213>

<400> 26
ataaacccca
acagtcagcg
ggcagcgecg
tcgctgegcec
ggcggactgce
cacaaagcac
catcaccacc
ccag

ccaccccacg
cgtcgcaaca
gcagcgccgc
cgctgecgecg
gcggactgeg
acaaagcacg
atcaccaccg

ccaccccacg
cgtcgcaaca
ccgccacggc
gccacgttcg
gggtgtcggce
cgctggccac
gcggcaacat

caccccacgg
gtcgcaacag
ccaccgccac
ccecgecgacg
cgeeceggesc
gcaccgcegcea
gcgeecgecc

tctcttcaat

acggacatgg
ccgctccgca
gtcgccagceg
gtcgtggtegg
ggcgtcggeg
gccgagegeg

gagctatata
ggtacatggc
cgctccgcat
tcgccagegg
tcgtggtgss
gcgtcggega
ccgagcgc

tatataaacc
cgccgecgcec
tcgcgacgcc
cgcggecgag
cggcggcatc
cgtgctcgtc

ccatctcttc
gcagccatgg
gcgaggagega
gegeeegegg
agcgggctct
acggaggccc

gagctatata tatataaacc ccatctcttc

gctacaaacg
agcgccgcecg
ctgcgeccgtc
ggactgcgtc
aaagcacggc
caccaccgcc

agctatatat
ctacaaacgc
ctccgccacg
cggccacgtt
gcgggtgteg
ggcgetggcc
cggcggcaac

Sequence of PPOl reversion

ccgtgcaacg
ccgeegecgce
ttcgcgacgc
gcgeggecga
gcggeggeat
acgtgctcgt
CCgECcgagses

gacatggccg
ctccgcattc
gccageggeg
gtggtgggcg
gtcggcgacg
gagcgegeeg

atataaaccc
ccgtcagcga
gcagcgcecgc
cgctgegecg
gcggactgeg
acaaagcacg
atcaccaccg

in QY2234-H5-263(Artificial Sequence)

aacgcctcgt
cgcagccatg
Cgcgaggagsy
ggcgecceccgeg
cagcgggctc

cacggaggcc
ctacctctgg
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ccgecgcecgce
gcgacgcecgc
cggecgaggce
gcggcatcag
tgctcgtcac

gcgagggcta

catctcttca
cggacatggc
cgctccgcat
tcgccagegg
tcgtggtgsgs
gcgtcggega
ccgagcgcegc

cgcaacagct
gccaccgcca
acccgccgac
gegeeeggeg
tgcaccgcgc
cgcgececgcec
gaggaggesc

aatccgtgca
ccaccgccac
cccgecgacg
cgeeeggesc
gcaccgcgca
gcgececgecc

Sequence of PPOl1 reversion in QY2234-H5-159(Artificial Sequence)

aatccgtgca
agccatggcc
gaggaggacc
geeegegegeg
cgggctctgc
ggaggececgce
cctctgg

Sequence of PPOl1 reversion in QY2234-H5-232(Artificial Sequence)

atccgtgcaa
cgccgecegcec
tcgcgacgcc
cgcggecgag
cggcggceatc
cgtgctcgtc
CggCcgagesc

acaaacgccc
cctccgccac
gcggccacgt
cgecgggtgtc
aggcgectggc
ccggeggcaa
ccaacagctt

60
120
180
240
300
360
388

60
120
180
240
300
360
417

60
120
180
240
300
360
420
430

60
120
180
240
300
360
420
424
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