<110>

<120>

<130>

<150>

<151>

<160>

<170>

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

- 150 -

SEQUENCE LISTING

Syngenta Participation AG

ENGINEERING OF BOLTING RESISTANCE IN SUGAR BEET BY MEANS OF THE

TRANSGENIC EXPRESSION OF THE BEET HOMOLOGUE OF FLOWERING TIME

CONTROL: GENE FT

72015 PCT

EP08163495.8
2008-09-02

55

PatentIn version 3.3

1
25
DNA

Artificial

degenerate primer targeting conserved amino acid sequences motif

KPRVEIGG located at exon 1 (aa 51 to 58)

of Arabidopsis th.

misc_feature
(8)..(8)

N = any nucleotide

misc_feature
(11)..(11)
R = A or G

misc_feature
(14)..(14)
Y=Cor T

misc_feature

(A, C, G or T)

according to Ft protein



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(17)..(17)
R =Aor G

misc_feature

(20) .. (20)

- 151 -

H=2A, C, or T, but not G

misc_feature
(23)..(23)
Y=Cor T

1

accagccnag rgtygarath ggygg

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<221>

2
28
DNA

Artificial

Oligonucleotide primer hybridizing to exon 3 immediately

downstream of the splicing site of intron 2 and targets amino

acid sequence motif "LVTDIPATT" (amino acid residues 89 to 98).

misc_feature
(3)..(3)
Y=Cor T

misc_feature
(8)..(8)
S =Gor C

misc_feature
(11)..(11)

N = any nucleotide

misc_feature

(A, C, Gor T)
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<222> (14)..(14)
<223> Y =Cor 7T

<220>

<221> misc_feature
<222> (17)..(17)
<223> Y =Cor T

<220>

<221> misc_feature

<222> (20)..(20)

<223> N = any nucleotide (A, C, G or T)

<220>

<221> misc_feature

<222> (23)..(23)

<223> N = any nucleotide (A, C, G or T)

<220>

<221> misc_feature

<222> (26)..(26)

<223> N = any nucleotide (A, C, G or T)

<400> 2
ggytggtsac ngayatyccn gcnacnac

<210> 3
<211> 405
<212> DNA

<213> Beta vulgaris

<220>

<221> misc_feature

<222> (11)..(11)

<223> N = any nucleotide (A, C, G or T)

<220>

<221> misc_feature

<222> (20)..(20)

<223> N = any nucleotide (A, C, G or T)

<220>

<221> misc_feature



<222> (23)..(23)

<223> N = any nucleotide (A, C,
<220>

<221> misc_feature

<222> (26)..(26)

<223> N = any nucleotide (A, C,
<400> 3

ggytggtsac ngayatyccn gcnacnacaa
atgaaaaccc acgaccctca acggggatac
tgggaaggca aactgtaaat gctccacaac
ctgaactcta caatcttggc ttgcctgttg
gaggctgtgg tggaaggagg ttttagaatt
aacgcttgct aaaaataaac gtataacaat
gtttgtaaat tgcgttctat tatcacatgg
<210> 4

<211> 344

<212> DNA

<213> Beta vulgaris

<220>

<221> misc_feature

<222>  (11)..(11)

<223> N = any nucleotide (&, C,
<220>

<221> misc_feature

<222> (20)..(29)

<223> N = any nucleotide (A, C,
<220>

<221> misc_feature

<222>  (23)..(23)

<223> N = any nucleotide (A, C,
<220>

<221> misc_feature

<222> (26)..(26)

<223> N = any nucleotide (A, C,

<400> 4

- 153 -

G or T)

G or T)

gtgcatcatt
atcgatttgt
aacgccaaaa
ctgctgtata
ccaattccac
atcgttacaa

gttcactttt

G or T)

G or T)

tggagaagag
atttgcattg
ttttaataca
tttcaattgc
ctctccattt
ttgtagttgt
tecttt

attgtttact
tttcggcaat
agagactttg
caaagggagg
caatgaactt

tatcttatag

60
120
180
240
300
360
405



ggytggtsac
atgaaaatcc
tgggaagaca
ctgaacttta
gaggctctgg
gagattttat

<210> 5
<211>
<212> DNA

<213>

<400> 5

aatccatcaa
agagacggtc
cctaaagaaa
-ttgcctaatt
ggagctaatt
gtagtaaata
gccgacctaa
atgaaagtag
ctgaaaacta
tgtatataag
attccttage
tagttttagg
tccattagta
tctcaaaatc
acaagttgtt
cttggtaagt
acccataaaa
cattaaatat
tatgttaatg
gcccaagtaa
tttttggact
agttgatctc
tgaattaggg
gaggatttat
aatcaaactc
attctctaaa
tatttatttc
caaataataa
ctttgataca
aagtggttaa

gggaggcgtt

6361

ngayatyccn
aagaccatca
aactgtttat
caaccttggt
tggaagaagg

taaatgcaag

Beta vulgaris

aaagaagaaa
taattttaat
ttaacctagt
ttaatttaaa
tatgttcaca
aagtttactt
attcatctaa
gtggaccttg
ccaagctagc
tgttcattgg
tttctagcta
tagctagata
ttaggtggag
agctttaaca
aaccaaccta
ccattgatta
agaaacttck
ttcttatgtt
caatatacta
ccqgcatcaa
tcaagaaaac
attttttttt
ggtaggaagg
acctagaagc
ccgaccatga
gttgatctca
atccaaaaat
taaaaaaaag
ataatagtcc
ttagtgaccc
ttgaagggca

gcnacnacag
gttggaatac
gcaccagggt
ttgcctgttg
ttgtaaattt
tttatctgat

agaaaaggta
ataaaagtag
cattattagg
agtaggcggt
catgcaataa
tttcaaattt
gaagaatcta
gtatttttga
tatagtttgc
gatcacctgt
gctagctagce
ttcttataat
ttattggtga
ataatagaaa
gggycgaagt
agattgttat
ttctatacag
astacttctt
ctatttaatt
agagagtact
gtacaatagg
tattcggtaa
ggatcccaat
ataaatccac
ggttgggagg
ttaatctcta
ttagaaacta
catattaaat
tagtagttct
tggatgtctg
tctaaacttg

- 154 -

gtgcatcatt
atcgattcat
ggcgtcaaaa
ctgctgtcta
actacacttc

gtcaaaaaaa

ctttagaaag
acctagtaac

ctaattctct

ctcttacaag.

taattcctga
gtatgtggag
accttggtcc
tatgatcttg
taaatgatgg
tttggtgcgce
ttatctccta
gcctagaaca
tgttttasar
tgttaataat
cggaggtgat
tattsgtgca
tatgtactca
taatwttttg
cataggtawt
tgcactggta
taagtagata
tttackggtc
cgataaagaa
cacaaacacc
tgggagctcc
aagaattatt
ataatttatt
cagtaacatt
cttatgcgag
gatcgatttt

tcacatgcta

tggccaagaa
acttgtgttg
cttcaacact
tttcaattgt
tctttettte

aaaa

aaaaaacaaa
taaatggatt
ttttaatatt
ataaattcag
aataaaacaa
tgttttagct
actatattac
caaattgtaa
tacgtgtatg
aacttcttag
aagattagga
tcagcaartg
ccattcgaaa
ggaggagatt
gaccttagga
ttgtacttct
tattaaaagt
ttgattaaaw
ggtagatcca
agtagatata
tatcaatmca
caagtaggct
acttccagag
ccaaatatgg
aaccattggg
ttatgagtac
atcttcgagg
tatgatcttc
cgttgtattt
caccttaaaa

ttcgagataa

gttgtctgct
tttagacaat
agagattttg
cagagggaag
tacattgaaa

aattattaaa
aaactagtca
aggcttatca
gaaaaaaaaa
atggatagaa
aagtttatga
tttataattt
gaagttatgc
aaacagaagc
atagtgaagt
tactattawt
cgccaagaga
gatccgtcac
ttaggccatc
cttgctatac
agtgtttgat
tgtacgactt
attcaattca
gatgctccta
tctttttttt
atataattac
caggccctca
actggaaact
agttgatgaa
ctcccacatg
actttattta
catatgagtt
ttagttttgce
gaaaattatg
ggtatttgaa
atgcactatt

60
120
180
240
300
344

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



ggctccttgt
tgtctggact
tttgacaaca
catgcattag
gtgtcaaaag
aacttgactt
atcagcaaaa
ttttaataat
tttaatttaa
ttcttacaat
acttggaagc
caatgaaaat
gagcatgaaa
tatcagtaag
ctcatacctg
ctgcatggtc
atataattcc
gttacacctt
tggtagagga
tgagacacgt
aaaaaaatca
tttaagataa
caaaatttcg
tattaagaag
ttgtctcaga
taataatgaa
tatcatgtat
ctaagacaga
aaaaaaaaag
aaaactactc
ttagtcattt
taattgacgg
tccatgcecccce
ataatattat
tcttatttat
ggaattgttg
cggaaccaca
aaggggtttt
aaaaaataaa
tggaagatca
caccttttga
atggaatttc
ggaaaataac
ttcaacgcta

cactagagtg

taacaaaaaa
tccaatctca
caaaattttg
aattttccat
tcaaaatatt
ataatttgca
gattattgtt
tttattaata
ttatattcat
caacaagaga
ataagagcat
ggtattagtc
accttatatt
tatttcagct
tgtacggact
ccaattccca
ttgaacatgt
tttctttacc
gtggcatcaa
ttgaggattt
ccaacccgtt
tattgttata
gatcatcatc
ttcatacttc
taagacatgt
ggataagatt
tgtcacccta
aaaaaaaaaa
tttataaaat
acatacgtgt
tgtactctat
tacttttttc
actacatctt
gtcaaattca
gtacatagtt
atttaattct
agtgcatcat
aatactccta
aaaaactgtt
gtatcattct
tgtgttcctt
tttgcgaaaa
ttttgacatg
aatatcaatt

tacaatgttt

aaaaatacgg
tacttgggtt
tgtatcaata
tactagtcaa
gcaattcctt
tacaatattc
tataatcaag
cataatttta
tgtgtgccta
tacatattaa
atattatata
gtcatccatg
cgaatttact
tatcaattat
atatatgaac
aagcaaggga
tacattggac
ctcatctcct
ttcctatttt
ttccttatcc
acatactgag
ttcecectctaa
aattatttta
atggagtaat
gtatataaaa
ggtgccgtaa
aagttacttg
attaaactcg
tcttaataat
cgttacaact
tccaattcat
tagatctcaa
gttctttaaa
taaccttaaa
aattggctat
tcttttgttt
ttggtgagtt
gttcactact
ggatgatgtt
tgcattttat
acaagaataa
gtctaccggg
tctcccaaga
tgttttaagc
attgtgcatt

- 155 -

ggttttattt
gttttcacct
tttttaattg
aaatatttcc
aaataaaaca
cacaaattga
taggtttcaa
tttgcttaag
atagttgcta
ttcatgttaa
tactttatat
attatacata
tgaagattaa
ttaatcaact
tgtacgatat
ttagaccgca
tccttgtaat
cgggtatcat
attttcctta
tctcaagtgg
ctacttttgt
tttttattag
atactttatc
tcctcatctt
agatactaaa
gttagggtag
ggaaagttgt
taaatgagat
ttctaatggt
catcttattt
tttccaaata
catcgtttet
tttttcttca
attcaacaaa
atgaagtagt
ggataaaatt
tccttaatgt
tcacctcccce
caatcctgtt
ttctagagat
tagaatatga
cccaactgaa
ccccaaggtt
atccagccat

caaaaagaac

tctagagcaa
gcgacattct
aaatttaata
tcaaaattat
aagtaagttt
ccatatttaa
tttgtatttt
ggacgactat
ttcaaaacca
tctgttatat
ttgaggattc
tatagctata
gataacatgc
tccetttgte
atattgatat
aaatcaaaga
acaaggaaat
aaacccatta
gttttcagga
gtctcattga
cagtagcaac
agcaaagcta
tttcttcaat
ttcctecetge
atattgggac
attctaatta
cacttgacaa
aagaattgaa
tcagctagtg
ctcttcgcat
tatgccccac
cattcccett
aattattcta
gcttagtaat
attttacttt
aggttggtga
tagactatta
ctceccttgta
gtagttttag
cgcatgcacg
atatatggtg
attaccgacg
cttatttatt
tttccaaagt

ataccattta

aagattttaa
aacttatata
ttaaaaaaga
tatatgaata
cagtttacac
ttattgtcat
taaatatgaa
gcgtgctage
tcatgttcat
agattttgca
tgctttgtgg
ctactggacc
agtatgtaat
atcttaatat
attactgcgt
catgtcgcca
tacatcttca
aaagttgaga
tcaaatttta
tcttacctta
aatcaagttt
atagttgatt
gacattattt
cttcatatat
aatagtttaa
acatctctcet
tgtcaaattc
aactaataat
aacgaataat
taaaaacatg
atatttgtgt
gaataaaact
aatttttact
ccaattccaa
gctaattggg
ctgatattcc
atactttttt
caagttcttc
atacaggctt
tttgatttct
catcccccaa
tctattacta
gtgccaatat
gtggattatg

tataaaagag

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
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560



tacgaacttt
aatatgtaaa
tgaacatcta
ctttagttge
acactaaaaa
gggtgcatgt
tgattgaatt
aaataagcta
ggttaggttc
tacatataga
aaaatataac
agtttacttg
tgatcaaatg
ccaacttatt
gattcgaaga
ataccccatt
attgtctcta
ttgcttatet
taacctgtta
taaaccttat
aaggatgaaa
tcgatgacce
ttttattaat
tcaagtcttt
gaagagattg
gcattgtttc
aatacaagag
aattgccaaa
ccatttcaat
agttgttatc
t

<210> 6
<211> 540
<212> DNA

<213>

<400> 6

atgcctagaa
gatgttttag
gttaataatg
ggaggtgatg
ccaagtaacc

acaagtgcat

tttcaacaat
tctatatcta
tgcttaaggt
aaaattcaag
tgataaaatg
acttatttgce
gggtgtggca
attagggctg
aggttgacat
aaattctcga
taaaacaagt
atcatttagc
ggtttacggg
tattaaatga
tgaaccaacc
tatgtaatca
taatgttagt
gtacttatta
gaccttattt
tacaccctat
aattaggtga
ttatacgttt
taatgatttt
aactcttact
tttactatga
ggcaattggg
actttgctga
gggagggagg
gaacttaacg

ttataggttt

Beta vulgaris

catcagcaag
agccattcga
gaggagattt
accttaggac
cgcatcaaag

catttggaga

ttttcaactt
taaaataata
aaaagaacat
gaaataaatt
atgtaattta
gtccattttc
aaagttcaac
ggatttttga
tttcgatccce
ataatatatt
cataattatt
tttttaagaa
taacccgttt
gatagattcg
caattggact
tatctggtaa
agtgcttgte
gacctaatta
cctgagagtg
taatctgtat
acagaaaaga
taacatcact
tagaatgggt
actctcataa
aaacccacga
aaggcaaact
actctacaat
ctgtggtgga
cttgctaaaa

gtaaattgcg

tgcgccaaga
aagatccgtc
taggccatca
ttgctatacc
agagtacttg
agagattgtt

- 156 -

taaaattgaa
taggttataa
atacctttta
aaataatatt
aaagaggttg
cgtgcaaggg
caatgggaca
cccattcaca
aaaatgacat
gataaatcta
ataagaaact
aataattatt
attaaatagg
aggtaaggga
tgattgtcag
taataacctc
agttatacat
atctttatta
tcagacctta
tagaccttat
cacatattat
aataagatgt
gttgttcttg
tataacatct
ccctcaacgg
gtaaatgctc
cttggecttge
aggaggtttt
ataaacgtat

ttctattatce

gatccattag
actctcaaaa
caagttgtta
ttggtaatgg
cactggttgg

tactatgaaa

cacacgactt
tgaaaagaac
aattttattt
ttttttaaaa
caccagttct
atcttatgct
acccaattca
ttaactcatt
gctttgactt
aaatttggct
ctaaacatgc
tttcactata
tcgggtcaat
attttgatcc
ccctagatac
atatatatac
aatctcatat
-gaccttatta
ttttgctgaa
ctaaactttt
taataaccca
atgtggcata
ttctttttet
cttacataca
ggatacatcg
cacaacaacg
ctgttgctge
agaattccaa
aacaatatcg

acatgggttc

tattaggtgg
tcagctttaa
accaacctag
tagatccaga
tgactgatat

acccacgacc

aaaattaaaa
atatactaaa
gaaaaggagt
aaaattatgg
acatgcactt
caaaattaaa
aacctacctc
taattaaacg
tattaactta
ttagaaagta
atacttgcac
tttataatta
attgtgtttt
atttatttcc
aatgtcatga
attaacaata

tcaaattatt

gaacttctat

ttgaacatat
tttttctgat
tctatacttg
taagagtttg
taagccatga
ttatatagga
atttgtattt
ccaaaatttt
tgtatatttc
tteccacctct
ttacaattgt
actttttctt

agttattggt
caatagaaat
ggtcgaagtc
tgctcctage
tcccggaacc

ctcaacggygyg

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580

5640 .

5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6361

60
120
180
240
300
360



atacatc

caacaac

gttgctg

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

<400>

Met Pro

Gly val

Lys Ile

Pro Ser

50

Leu Arg
65

Pro Ser

Ile Pro

Glu Asn

Phe Arg
130

Asn Phe
145

val Ala

gat
gcc

ctg

179
PRT
Beta

Arg

Ile

Ser

35

Gln

Thr

Asn

Gly

Pro

115

Gln

Asn

Ala

ttgtatttgc attgtttcgg caattgggaa ggcaaactgt aaatgctcca

tatatttcaa ttgccaaagg gagggaggct gtggtggaag gaggttttag

vulgaris

Thr Ser

Gly Asp

20

Phe Asn

val val

Cys Tyr

Pro His

85

Thr Thr

100

Arg Pro

Leu Gly

Thr Arg

val Tyr
165

Ala

val

Asn

Asn

Thr

70

Gln

Ser

Ser

Arg

Asp

150

Phe

Ser

Leu

Arg

Gln

55

Leu

Arg

Ala

Thr

Gln

135

Phe

Asn

Ala

Glu

Asn

40

Pro

val

Glu

Ser

Gly

120

Thr

Ala

Cys

Pro

Pro

25

val

Arg

Met

Tyr

Phe

105

Ile

val

Glu

Gln

- 157 -

Arg

10

Phe

Asn

val

val

Leu

90

Gly

His

Asn

Leu

Arg
170

Asp

Glu

Asn

Glu

Asp

75

His

Glu

Arg

Ala

Tyr

155

Glu

Pro

Arg

Gly

Val

60

Pro

Trp

Glu

Phe

Pro

140

Asn

Gly

Leu

Ser

Gly

45

Gly

Asp

Leu

Ile

val

125

Gln

Leu

Gly

val

val

30

Asp

Gly

Ala

val

val

110

Phe

Gln

Gly

Cys

Leu

15

Thr

Phe

Asp

Pro

Thr

95

Tyr

Ala

Arg

Leu

Gly
175

aaaattttaa tacaagagac tttgctgaac tctacaatct tggcttgcct

Gly

Leu

Arg

Asp

Ser

80

Asp

Tyr

Leu

Gln

Pro

160

Gly

420
480
540



Arg Arg Phe

<210> 8

<211> 4893

<212> DNA

<213> Beta vulgaris

<400> 8

tttgtggtca
gtaataaaca
agagtacaaa
cacctcaatc
gaaatttttt
aagggatatt
tgaggttccce
cgaaggaagc
ttgaaaagaa
gtccatataa
ccececctaggce
ttagaaatga
ttttcatttt
gtaatcttat
gtgggcceca
aaataaagaa
agatgcgatg
gacacttatt
aaaagtcagg
caccaagaga
ggactgtgaa
ggccctctca
tctacacctt
cttcttctaa
ggtatccttg
atgctccrag
ttagtgattt
ctaggaagtt
tgataatggg
gtaacttcct
tgtcaaccaa
ttttatcaac
atatgatgag
ttcaccacct

ttggagttcc

aaccaaattt
gtttgcatga
gtacaaagaa
ttaatcacta
gtaaaaacac
aaatgaatgg
tatgaaatga
ttcgagctca
aaagtcttat
tataatgcag
cccaccttca
cagtttgata
caacctcagt
aagaagaatc
ttattatgtt
caatgctaaa
aaatatgata
ttctacaatt
acgatcaata
tccactagta
tctgagagtt
agttgttaac
ggtaagttgt
catctaccat
tgttaaatgc
cccaagtaat
tacctcttgt
attttttcca
aagtagaaca
ccattttgga
acaacttcat
caaacaacgc
ttcaaaagac
tcttacacca

tttaacatcg

tcgtaaaggc
gttttttttg
ggaaaggaag
gaccaaaaca
tagccceget
aattgggata
ggcatggaag
tattggtcat
gttctaaaag
gaatgaagtt
cccecgecgaa
tagaaaggaa
atgttggttt
taacgttggt
gatcctagaa
aacaagtgaa
gtaacttgag
tcctagtaac
tctatctatt
gtaggtcgag
agctatagca
caaccaagag
gtttttttte
ttacattatt
tgattttttt
ccacacttga
acttaggcct
tgtatttgaa
tceccatggga
ggaagtagaa
atacttctac
cttatataat
gaggatgata
acaaattaaa

tgctcctett

- 158 -

gtgaatgcct
ttttttttta
gaatttgaac
tccttggtte
cagttcataa
tggatggaat
ggagccacta
gaacccgatt
aacttttcgt
ctcagttgat
aaaaataaag
aaataataat
gccccaacaa
ccattttgct
taattaattt
aaatatagtt
ctcacaactc
tcagcttage
tatctgtctg
ttatcgggga
atagagatgt
ttgaagttgg
tttctttctt
tcatcaatct
tttttgatat
gggaatattt
tgtttggttg
attcctaaga
agttctactt
cttcctagga
tttctagaaa
aggttactta
atagcatagc
gttccttett
tagagcatcg

tatattatga
tccacatgaa
atgtgaccta
ttgcgcaaga
tgagaatgtc
ataatgaaat
cgaaaaagtt
actgagtcta
gcggtttgca
tcttccacac
aaaatccaac
aaaaaaaaaa
gttctgaacc
tctacagttt
tggtaggctg
gcaactcatg
tgtatataag
ttcattccecg
tctgtcgatce
tgttttagat
taataatgga
tggtgatgac
tgcattttct
ttttggtgaa
gtaggttatg
acactggtga
tatataggaa
agtgtaaaat
acctaggggg
agtgcaaatt
tttgtacttc
aactggttat
ctatcactat
cttttgaggc
ctgttttgca

aacagagggc
ccacgaaggc
tcgttcacag
aggttggcta
gatgtcacca
agagccactt
ccgggagtta
ataagttcaa
tgagttcata
ccgteectca
gttatttttc
agtgttggeg
aattggcgat
tgaaagttag
agaagaggaa
atgcaacatg
tgctcatttg
acttttttat
atgcctagag
ccctttagta
tgtgaactta
cttagaactt
atgtgtacat
ttatttgata
gtggacccag
gtagatartt
gtcatacttc
tgtatttggt
gcctaggtaa
cctatgattt
ccatgatttg
catatgaaga
actttgtgtt

ttgggggtgt
cttectetgt

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



tttttattac
tgatactcca
cttacacgta
tacatgtaac
gtatgattgt
atattagagc
tatcttttca
tctgtttctt
aatcattgac
agacaatttt
aagcaaggag
caattttaat
atatttttct
tctcttaaaa
ctagttaacyg
acgtgtcctt
tggtttgatg

_tgcaatttta.

tcatttggtg
gatacatttt
taaattatta
ctgtctttat
ctttgatact
acattcgaca
tagccgaatc
aagaatggtg
gtttatcaac
gtaacttttt
tatttttgaa
cctttgtagt
ggaaaaacta
ctcaaagttt
tcatttctta
cagttttcgt
cttttttttt
cagtatgaaa
ttaaaaaatc
gtgcaccttt
aaagctaaac
tctacttaat
agctatatgt
cattacacta
agaccatcag
actgtttatg
aaccttggtt

attgcaacat
cataaatgat
tgttattagt
tattgcttgt
tttaacaact
atatactcta
tgatagttac
cactgattat
tgattattat
tttttaccgt
aaaacttaaa
cgttttttat
tcgcaaacag
ttctcgtgtg
tcaaacaagt
ctctttttct
catgtactct
tttgtttgtt
agtctcccat
cagatgcagt
gtatatatct
tggccattga
cgttactcag
atttacttta
tgacacttga
ggtgaagaga
ttttetteete
ttcctegtta
aaaggagtac
ttccttagta
cttagtgcaa
tcatagaaca
tacaaatttt
accaattcaa
ttacagtgac
ggacaaaaat
gaattagtta
tgtgtattgce
aaagtctaac
tacacactat
ataaacaaag
tttttttttt
ttggaataca
caccagggtg
tgcctgttgce

ttgactagtt
gtttagaata
ttagaatttg
acgtaatatc
gttgttttac
tgtctgtaag
ttcatgacaa
tcctaggaac
tgccaaacac
aatcttatct
ggaaagcttt
tagtcgcaac
gtttttttca
ttatctagtt
tcatatcacg
ccaaattatt
caaagcttcc
ataaaggttg
ctaaatattc
ttttagacac
tatagactac
agagcattgt
actcttcatt
gaaccacatg
acccttacaa
aattaggaaa
tcctgtatga
aaccaaacaa
tctcaaatgc
aaatttgagg
gttagatatg
aatacatctg
tatatatgat
aatttgaaat
gactgacgag
tagaatattg
tccttatcaa
acaagtgggt
tcgatcaagt
aacacagtaa
ttacataaaa
tttgtgtgta
tcgattcata
gcgtcaaaac

tgctgtctat

- 159 -

acgggtttte
tacaaatcgt
ttgcatgtat
tagtttgttt
tgtttcaagc
tttgcecgett
attatatacg
aaaagcacaa
ctggctctta
tcttecetttt
gttctectatt
aaaatcttta
agcattatat
gtctccecatg
tcagattgtc
ctgatttttt
aatcgtttat
gtgactgata
aaagttcatc
agtagtgtga
atgcacatgt
tgctgcttat
ttacctcaat
cattatgtac
cgcttactga
gggtagttag
caaagaccac
tgaaattaat
ttatcacgaa
ttgtttttca
ttaagcaaga
attacaaaac
atatactact
gtaatagatg
gatataagat
attcattttt
aggtggaccc
ggcatcttta
ctttacagtc
ttatcatacc
ctagtaattt
ggccaagaag
cttgtgttgt
ttcaacacta

ttcaattgtc

aatacacatt
aaaaaaatca
taaaagtcga
tgtagaaata
tcttaaaaga
cgtgggagtg
actattgagt
taaaacaaga
catactagga
ttttcatttc
atattgggca
tatagtaggt
ctctcgecte
ttgctactag
aaccctctte
ttttttaatc
attatcgttt

ttcetgggac.

aaacattgag
gaatatcagt
ggttttgttg
gacttaggct
aatgcttcaa
gcaaaaagtt
aaccaccgga
tacttgtatg
acaaatgaag
ttgactgtct
tagcattaac
gcttgttttg
aaacagattg
tacgtggcat
catctatgaa
tgtcttgteg
tagaatatat
atcgaaactg
aaaattttaa
caaaaaacaa
accttatttt
ttcatatccc
tgatttgaat
ttgtctgcta
ttagacaatt
gagattttgc
agagggaagg

ttcettgteg
acaagttcat
ggaaacagga
caaaatccat
gatatcatgg
aaaatggaaa
aataatatat
tgatttatca
ataatatcaa
tagtacctta
acatttcttt
tactttttct
ttcacataag
aaatagacaa
ttgtccatge
ttttatcatt
gctaactgaa
cacaggtgca
ttttcctgtt
taatacaaca
aattctaatg
acgtacctgt
agatatataa
attcatgaaa
agggaagtga
aaggaggaag
aaggggtggg
tttcatgctt
ttttgtctte
tagattataa
gtaattccag
gaaaaactgt
gaagtcagta
atgtttattt
gattctacga
gacccaaaaa
gaatgcgcca
gaaaagatgc
cctactaata
tactttcttc
actttcgcaa
tgaaaatcca
gggaagacaa
tgaactttac
aggctctggt

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
4440
4500
4560
4620
4680
4740
4800



- 160 -

ggaagaaggt tgtaaattta ctacacttct ctttctttct acattgaaag agattttatt

aaatgcaagt ttatctgatg tcaaaaaaaa aaa

<210> 9
<211> 528
<212> DNA
<213> Beta
<400> 9
atgcctagag
ccctttagta
tgtgaactta
cttagaactt
cacttgaggg
tttggccaag
atacttgtgt
aacttcaaca

tatttcaatt

<210> 10

<211> 175

<212> PRT

<213> Beta

<400> 10

Met Pro Arg

Asp Val Leu

Ser Asn Arg

35

val Asn Gln

50

Tyr Thr Leu

65
Leu

His Arg

vulgaris

caccaagaga
ggactgtgaa
ggccctctca
tctacacctt
aatatttaca
aagttgtctg
tgtttagaca
ctagagattt

gtcagaggga

vulgaris

Ala Pro

Asp Pro

20

Asp Val

Pro Arg

vVal Met

Glu Tyr

85

Arg

Phe

Asn

val

val

70

Leu

tccactagta
tctgagagtt
agttgttaac
ggttatggtg
ctggttggtg
ctatgaaaat
attgggaaga
tgctgaactt
aggaggctct

Asp Pro

Ser Arg

Asn Gly

40
Glu Vval
55

Asp Pro

His Trp

gtaggtcgag
agctatagca
caaccaagag
gacccagatg
actgatattc
ccaagaccat
caaactgttt

tacaaccttg

ggtggaagaa

Val
10

Leu val

Thr val Asn

25
Glu

Cys Leu

Gly Gly Asp

Asp Ala Pro

75
val Thr
90

Leu

ttatcgggga
atagagatgt
ttgaagttgg
ctccgagecc
ctgggaccac
cagttggaat
atgcaccagyg
gtttgcctgt
ggttgtaa

Gly Arg Val

val
30

Leu Arg

Arg Pro Ser

45

Asp Leu Arg

60

Ser Pro Ser

Asp Ile Pro

tgttttagat
taataatgga
tggtgatgac
aagtaatcca
aggtgcatca
acatcgattc
gtggcgtcaa
tgytgctgtc

Ile Gly

15

Ser Tyr

val

Gln

Thr

Phe

Pro
80

Asn

Gly Thr

95

4860
4893

60
120
180
240
300
360
420

. 480

528



Thr Gly Ala Ser Phe Gly Gln Glu Vval

100 105

Pro Ser Val Gly Ile His Arg Phe Ile

115 120

Gly Arg Gln Thr val Tyr Ala Pro Gly

130

Arg Asp

145

Tyr Phe

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

<220>
<223>

<400>

135

Phe Ala Glu Leu Tyr Asn Leu
150

Asn Cys Gln Arg Glu Gly Gly

165

11
32
DNA

Artificial

oligonucleotide primer

11

ttagatagtg aagtattcct tagctttcta gc

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

<220>
<223>

<400>

12
20
DNA

Artificial

oligonucleotide primer

12

tgagggcctg agcctacttg

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

13
29
DNA

Artificial

- 161 -

val

Leu

Trp

Gly

Ser

170

Cys

vVal

Arg

Leu

155

Gly

Tyr

Leu

Gln

140

Pro

Gly

Glu

Phe

125

Asn

val

Arg

Asn

i10

Arg

Phe

Ala

Arg

Pro

Gln

Asn

Ala

Leu
175

Arg

Leu

Thr

val
160

32

20



<220>

<223> oligonucleotide primer

<400> 13
actctgtata taagtgctca tttggacac

<210> 14
<211> 28
<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 14

cttaggaatt tcaaatacat ggaaaaaa

<210> 15
<211> 30
<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 15
agtttctttt tatgggtatc aaacactaga

<210> 16

<211> 27

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 16
ccttggtaag tccattgatt aagattg

<210> 17

- 162 -

29

28

30

27



<211> 16

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide sequence used as a probe

<400> 17

acaatgcacg aataat 16
<210> 18

<211> 16

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide sequence used as a probe l

<400> 18

acaatgcacc aataat 16
<210> 19

<211l> 23

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 19

gtaggttatg gtggacccag atg 23
<210> 20

<211> 26

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 20

tcaccagtgt aaatattccc tcaagt 26

- 163 -



- 164 -

<210> 21

<211> 15

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide sequence used as a probe

<400> 21

tccgagecca agtaa 15
<210> 22

<211> 16

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide sequence used as a probe

<400> 22

ctccaagccc aagtaa 16
<210> 23

<211> 23

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 23

cacaagtgca tcatttggag aag 23
<210> 24

<211> 19

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer



<400>

24

ttcccaattg ccgaaacaa

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

<220>
<223>

<400>

25
26
DNA

Artificial

oligonucleotide primer

25

gggaatattt acactggttg gtgact

<210>

<211>
<212>

<213>

<220>
<223>

<400>

26
23
DNA

Artificial

oligonucleotide primer

26

tccaactgat ggtcttggat ttt

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

<220>

<223>

<400>

27
19
DNA

Artificial

oligonucleotide primer

27

cacaccagat gaaggccgt

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

28
18
DNA

Artificial

- 165 -

19

26

23

19



<220>
<223>
<400> 28

ccctgaagac

<210> 29

<211> 540
<212> DNA

<213>

<220>
<223>

cgtgccat

Artificial

BVFT2

<400> 29

atgcctagaa
gatgttttag
gttaataatg
ggaggtgatg
ccaagtaacc
acaagtgcat
atacatcgat
gggtggcgtce
gttgctgctg

<210> 30

<211> 528
<212> DNA

<213>

<220>
<223>

catcagcaag
agccattcga
gaggagattt
accttaggac
cgcatcaaag
catttggcca
tcatacttgt
aaaacttcaa

tctatttcaa

Artificial

BVFT2

<400> 30

atgcctagag
ccctttagta
tgtgaactta
cttagaactt
cacttgaggg

tttggagaag

caccaagaga
ggactgtgaa
ggccttctca
tctacacctt
aatatttaca

agattgttta

oligonucleotide primer

tgcgccaaga
aagatccgtce
taggccatca
ttgctatacc
agagtacttg
agaagttgtc
gttgtttaga
cactagagat

ttgtcagagg

tccactagta
tctgagagtt
agttgttaac
ggttatggtg
ctggttggtyg

ctatgaaaac

- 166 -

gatccattag
actctcaaaa
caagttgtta
ttggtaatgg
cactggttgg
tgctatgaaa
caatfgggaa
tttgctgaac
gaaggaggct

gtaggtcgag
agctatagca
caaccaagag
gacccagatg
actgatattc

ccacgaccct

tattaggtgg
tcagctttaa
accaacctag
tagatccaga
tgactgatat
atccaagacc
gacaaactgt

tttacaacct

ctggtggaag

ttatcgggga

atagagatgt-

ttgaagttgg
ctccgagecece
ctgggaccac

caacggggat

agttattggt
caatagaaat
ggtcgaagtc
tgctcctagce
tceccggaacce
atcagttgga
ttatgcacca
tggtttgcct
aaggttgtaa

tgttttagat
taataatgga
tggtgatgac
aagtaatcca
aggtgcatca
acatcgattt

18

chimeric sequence consisting of sequences of the fourth codon of

60
120
180
240
300
360
420
480
540

chimeric sequence consisting of sequences of the fourth codon of

60
120
180
240
300
360



gtatttgcat
aattttaata
tatttcaatt

<210> 31

<211> 540
<212> DNA
<213> Arti
<220>
<223>
BVFT
<400> 31
atgcctagaa

gatgttttag

. _gttaataatg

ggaggtgatg
ccaagtaacc
acaagtgcat
atacatcgat
gggtggcgtc
gttgctgetg

<210> 32

<211> 528
<212> DNA
<213> Arti
<220>
<223>
BVFT
<400> 32
atgcctagag
ccctttagta
tgtgaactta
cttagaactt
cacttgaggg
tttggccaag
atacttgtgt

aatttcaaca

- 167 -

tgtttcggca attgggaagg caaactgtaa atgctccaca acaacgccaa

caagagactt tgctgaactc tacaatcttg gcttgcctgt tgctgctgta

gccaaaggga gggaggctgt ggtggaagga ggttttag

ficial

catcagcaag
agccattcga
gaggagattt
accttaggac
cgcatcaaag
catttggaga
ttgtatttgc
aaaactttaa

tatatttcaa

ficial

caccaagaga
ggactgtgaa
ggccttctca
tctacacctt
aatatttaca
aagttgtctg
tgtttagaca
ctagagattt

tgcgccaaga

aagatccgtc

taggccatca .

ttgctatacc
agagtacttg
agagattgtt
attgtttcgg
tacaagagac

ttgccaaagg

tccactagta
tctgagagtt
agttgttaac
ggttatggty
ctggttggtg
ctatgaaaat

attgggaagg
tgctgaactt

gatccattag
actctcaaaa
caagttgtta
ttggtaatgg
cactggttgg
tactatgaaa
caattgggaa
tttgctgaac
gagggaggct

gtaggtcgag
agctatagca
caaccaagag
gacccagatg
actgatattc
ccaagaccat
caaactgtaa

tacaaccttg

tattaggtgg
tcagctttaa

accaacctag._

tagatccaga
tgactgatat
acccacgacce
gacaaactgt

tctacaatct

gtggtggaag

ttatcgggga
atagagatgt
ttgaagttgg
ctccgagcecec
ctgggaccac
cagttggaat
atgctccaca

gtttgectgt

agttattggt
caatagaaat
ggtcgaagtce
tgctcctagce
tcecggaacc
ctcaacgggg
ttatgcacca
tggcttgcect
gaggttttag

chimeric sequence consisting of sequences of the fourth codon

tgttttagat
taataatgga
tggtgatgac
aagtaatcca
aggtgcatca
acatcgattc
acaacgccaa

tgctgetgtce

420
480
528

chimeric sequence consisting of sequences of the fourth codon of

60
120

180 .

240
300
360
420
480
540

of

60
120
180
240
300
360
420
480



- 168 -

tatttcaatt gtcagaggga aggaggctct ggtggaagaa ggttgtaa

<210> 33
<211>
<212> DNA

<213>

<220>
<223>

<220>
<221>
<222>
<223>

10904

Artificial

misc_feature

(8747)..(9046)

heterologous DNA encoding

inserted into the vector

<400> 33

attcctgtgg
taaatatccg
tgtcaaacac
attaagggag
aactgacaga
gcgccgaatt
ataaacgcca
agagaagaga
attttagcaa
cttggacttg
ctatgttacc
tgttttgagt
gttttttett
aaaaagataa
atcatgaaaa
ctaattatta
tggaattaaa
attttaatta
cttttatgcce
attaaaagaa
tcttaatggg
ttccttattg
caaaaagaaa
ccaccatagg
acgtatcata
ttttttgttt

ttggcatgca
attattctaa
tgatagttta
tcacgttatg
accgcaacgc
cgagctcggt
ttgtggaaga
gagagtgtga
agagaaagag
tgaattgttc
tgaaaaccgg
tattatctgg
ttaagaagtt
agaaaataat
aaagagaaaa
acttttctta
ccaaaaagat
gtcaatggta
aagtattgat
aaatctcata
ttgggttaac
attaaattct
aatagaaaaa
atgtttctac
tgattccttc
tggctaaaga

catacaaatg
taaacgctct
aactgaaggc
acccccgecg
tgcaggaatt
acaagcttgg
aagtcttgag
gatacatgaa
ttccgagtcet
cgcctcttga
catttaatct
gcttaataac
gctgttaaaa
aacaattact
gaaataaaaa
aaaattaggt
tgttctaaaa
gatacttttt
aaattaaatc
tatagtatta
caagacatag
tctatagaaa
tgtcagtgaa
ttgagtcggt
ctttagtttc
tattttattc

inverted repeat of exon 4 of BVFT2

gacgaacgga
tttctcttag
gggaaacgac
atgacgcggg
ggccgcagceg
gaccccggac
ttggtggtaa
ttgtcgggca
gtagcagaag
atacttcttc
cgcgggttta
gcaggcctga
aaaaaaaaag
ttaattgtag
cttggatcaa
ccttttteccee
aatactcaaa
tttcttttct
aagaagataa
gtattctcta
tcttaatgga
agaaagaaat
gcagatgtaa
cttttaaaaa
gtgataataa
tcattaatag

taaacctttt
gtttacccgce
aatctgatca
acaagccgtt
gccatttaaa
ccgatccgga
tgtaacagag
acaaaaatcc
agtgaggaga
aatcctcata
ttccggttca
aataaattca
ggaattaaca
actaaaaaaa
aaaaaaaaca
aacaattagg
tttggtagat
ttattagagt
actatcataa
tatatattat
aagaatcttt
tatttgagga
tggatgacct
cgcacggtgg
tcctcaactg

aaaagacggt

vector sequence comprising inverted repeat of exon 4 of BVFT2

cacgcecttt
caatatatcc
tgagcggaga
ttacgtttgg
tcaattgggc
gccaagtctc
tagtaagaac
tgaacatctt
aatttaagct
tattcttctt
acattttttt
aggcccaact
acaacaacaa
catagatttt
tacagatctt
tttagagttt
aagtttcctt
agattagaat
tcaacatgaa
gattgcttat
tttgaacttt
aaagtatata
aatccaacca
aaaatatgac
atatcttect
tttgggecttt

528

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



tggtttgcga
tctgactctt
tctttcaagg
tgttatgtgg
caatccagct
gtgtaatttc
tgttttcttt
ggtgttgttt
acttgttcta
caagagatcc
ccgtcactcet
catcacaagt
ataccttggt
acttgcactg
ttgtttacta
ttcggcaatt
gagactttgc
aaagggaggg
acatttggca
tataatttct
ttatgagatg
acaaaatata
atcggaccgg
tattactcac
tgagaccaca
cttacgtaca
cagggatccc
cgtacaatat
tccatcttga
gtaagcgctt
tcgctttcag
tcttagccgt
ttaatgatcc
caaaaacgta
tccaacgtceg
ttttgaagca
gacgtgacgt
gcgtgtagga
tttcttgatc
tagtcaaaag
gtgacgccat
caaattacca
cgagatcccce
aaacggcgtt
tgtggatggg

tataaagaag
caatctctce
tatattttct
attattgaat
tctaaatttt
ttgcttgatt
gttcgattct
tgatttctct
ttgttttatt
attagtatta
caaaatcagc
tgttaaccaa
aatggtagat
gttggtgact
tgaaaaccca
gggaaggcaa
tgaactctac
aggctgtggt
ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac
gtaccgagct
cggtgcgatg
ggcccacaac
tggtcgataa
gaattccaag
tactcaccgg
gaccacaggc
acgtacatgg
ggatcccgaa
acaatattac
atcttgagac
agcgcttacg
ctttcaggga
gctcaacatt
aagtatccga
catggcaacc
cgcagccatt
tgtaccaaac
ttcgcetttt
atacattaca
gatcatgcaa
gactgaactt

cgcacatccg

accttcgtgt
caaagcctaa
gattcttttt
cttttgtata
gtcctgatta
gtgaaattag
ctectgtttta
tacggctttt
tcaggtggat
ggtggagtta
tttaacaata
cctagggtcg
ccagatgctc
gatattcccg
cgaccctcaa
actgtaaatg
aatcttggct
ggaaggaggt
ttaagattga
gttaagcatg
attagagtcc
taggataaat
cgagactagc
ccceccateg
agctaccagt
gaaaaggcaa
cttggaattc
tgcgatgccc
ccacaacagc
tcgataagaa
ttccaagctt
tcaccggtgce
cacaggccca
tacatggtcg
tceccgaatte
gatctctttc
gtcagttttt
gggcctgaat
aacgactttt
aacgctttac
cagaaatgga
ctagcatctg
aaactcatta
tatggtatgg

aaaagcagtt
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ggaagataat
agcgatctct
gtttttgatt
aattgctttt
ctaagatatc
gattttcaag
ggtttcttat
gatttggtat
ccaccatgcc
ttggtgatgt
gaaatgttaa
aagtcggagg
ctagcccaag
gaaccacaag
cggggataca
ctccacaaca
tgcctgttge
tttaggagct
atcctgttgce
taataattaa
cgcaattata
tatcgecgegce
tacaggccaa
taggtgaagg
ttcctcaagg
tttgtagatg
gggatcctac
cccatcgtag
taccagtttc
aaggcaattt
ggaattcggg
gatgccccece
caacagctac
ataagaaaag
caagcttggg
tcgagggaga
atttttctac
ttcgcgggta
gaatagatac
agcaagaacyg
taaatagcct
aatttcataa
actcagtgca
aaaatccgtc

cacgagtgca

aattcatcct
gcaaatctct
cgtatctgat
gacaatattg
gattcgtagt
gacgatctat
gtttagatcc
atgttcgctg
tagaacatca
tttagagcca
taatggagga
tgatgacctt
taacccgcat
tgcatcattt
tcgatttgta
acgccaaaat
tgctgtatat
ccgeggegec
cggtcttgeg
catgtaatgc
catttaatac
ggtgtcatct
attcgctctt
tggaaattaa
gtccaccaaa
ttaacatcca
aggccaaatt
gtgaaggtgg
ctcaagggtc
gtagatgtta
atcctacagg
atcgtaggtg
cagtttcctc
gcaatttgta
ctgcaggtca
tttttcaaat
taatttggtc
ttctgtttct
gctgacacgc
gaatgcgcgt
tgcttcctat
ccaatctcga
aaactatgcc
cagccagccg

gaatgccgcece

ttcgtctttt
cgcgactctc
ctccaatttt
ttcgtttegt
gtttacatct
tcaatttttg
gtttctcttt
attggtttct
gcaagtgcgc
ttcgaaagat
gattttaggc
aggacttgct
caaagagagt
ggagaagaga
tttgcattgt
tttaatacaa
ttcaattgcc
gatcgttcaa
atgattatca
atgacgttat
gcgatagaaa
atgttactag
agccgtacaa
tgatccatct
aacgtaagcg
acgtcgcettt
cgctcttage
aaattaatga
caccaaaaac
acatccaacg
ccaaattcgc
aaggtggaaa
aagggtccac
gatgttaaca
atcccattgce
cagtgcgcaa
gtttatttcg
attccaactt
caagcctcgce
gacgctcgeg
tatatcttcc
tacaccaaat
tggggcagca
atggccgagce
ggagatatcg

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
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



tttcactgecg
aacgctttgg
ttcaggttca
gtatcccgat
tttttgcgcet
ccctactcca
atgccgaacg
ccegegeget
cgattcgttt
tgaatgtggt
cttacctgca
gtctgacgcc
aaccggctaa
ttccagtgga
gccagcagag
ctcagcagtt
tgactgtcaa
aaaaaattaa
acatttggca
tataatttct
ttatgagatg
acaaaatata
atctgtagcc
tgtgttatta
cagccaacag
atcagaatta
tggcgtcagg
attcgtgtceg
cggttctggce
tgtggaattg
tcgccgaagt
cgacgttgct
gtgatattga
tgatcaacga
tagaagtcac
aactgcaatt
cgatcgacat
taggtccagc
taaatgaaac
tagtgcttac
atgtcgctgce
aagctaggca
aagaatttgt
gtggatctcc
taggcgatct

tgatgtgatt
cgaactgcct
tccaaacaaa
ggatgccgcce
gacgcctttce
gccggtcgceca
tttaagcgaa
ggcgatttta
aatttctgaa
gaaattgaac
aggcgtggcg
taaatacatt
ccagttgttg
tgattttgcc
tgccgceccatt
acagcttaaa
aggccacggc
catctcttgc
ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac
ctgcaggaaa
agttgtctaa
ctcccecgacc
attctcatgt
cagccatcgg
ctcaaggcgc
aaatattctg
tgagcggata
atcgactcaa
ggccgtacat
tttgctggtt
ccttttggaa
cattgttgtg
tggagaatgg
tgatctggct
ggcggaggaa
cttaacgcta
gttgtcccge
cgactgggca
ggcttatctt
tcactacgtg

gtacccgggg
cctaaatcaa

gagagtgata
ttcctgttca
cacaattctg
gagcgtaact
cttgcgatga
ggtgcacatc
ctgttcgcca
aaatcggccc
ttttacccgg
cctggcgaag
ctggaagtga
gatattccgg
acccagccgg
ttctegetge
ttgttctgecg
ccgggtgaat
cgtttagcge
taagctggga
ttaagattga
gttaagcatg
attagagtcc
taggataaat
tttaccggtg
gcgtcaattt
ggcagctcgg
ttgacagctt
aagctgtggt
actccecgtte
aaatgagctg
acaatttcac
ctatcagagg
ttgtacggct
acggtgaccg
acttcggctt
cacgacgaca
cagcgcaatg
atcttgctga
ctctttgatc
tggaactcgc
atttggtaca
atggagcgcc
ggacaagaag
aaaggcgaga
atctggctcg
tagtagctgt
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aatcgactct
aagtattatg
aaatcggttt
ataaagatcc
acgcgtttceg
cggcgattge
gcctgttgaa
tcgatagcca
aagacagcgg
cgatgttcct
tggcaaactc
aactggttgc
tgaaacaagg
atgaccttag
tcgaaggcga
cagcgtttat
gtgtttacaa
gctcgatccg
atcctgttge
taataattaa
cgcaattata
tatcgcgegce
¢cegggegge
gtttacacca
cacaaaatca
atcatcgact
atggctgtgce
tggataatgt
ttgacaatta
acaggaaaca
tagttggcgt
ccgcagtgga
taaggcttga
cccectggaga
tcattccgtg
acattcttgc
caaaagcaag
cggttcctga
cgcccgactg
gcgcagtaac
tgccggecca
atcgcttggc
tcaccaaagt
cggcggacgce
aacctcgaag

gctcggagag
cgcagcacag
tgccaaagaa
taaccacaag
tgaattttcc
tcacttttta
tatgcagggt
gcagggtgaa
tctgttctcce
gttcgctgaa
cgataacgtg
caatgtgaaa
tgcagaactg
tgataaagaa
tgcaacgttg
tgccgccaac
caagctgtaa
tcgacctgca
cggtcttgeg
catgtaatgc
catttaatac
ggtgtcatct
cagcatggcc
caatatatcc
ccactcgata
gcacggtgca
aggtcgtaaa
tttttgcgec
atcatccgge
gaccatgagg
catcgagcgc
tggcggectg
tgaaacaacg
gagcgagatt
gcgttatceca
aggtatcttc
agaacatagc
acaggatcta
ggctggcegat
cggcaaaatc
gtatcagccce
ctcgcgecgcea
agtcggcaaa
acgacgccgg

cgtttcactt

gcecgttgceca
ccactctcca
aatgccgcag
ccggagctgg
gagattgtct
caacagcctg
gaagaaaaat
ccgtggcaaa
ccgctattge
acaccgcacg
ctgcgtgcgg
ttcgaagcca
gacttcccga
accaccatta
tggaaaggtt
gaatcaccgg

gagcttactg

gatcgttcaa

atgattatca
atgacgttat
gcgatagaaa
atgttactag
gtatccgcaa
tgccaccagc
caggcagccc
ccaatgcttc
tcactgcata
gacatcataa
tcgtataatg
gaagcgttga
catctcgaac
aagccacaca
cggcgagcett
ctcecgegcetg
gctaagcgcg
gagccagcca
gttgccttgg
tttgaggcgce
gagcgaaatg
gcgccgaagg
gtcatacttg
gatcagttgg
taaagctcta
ggcgagacca
gtaacaacga

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960



ttgagaattt
ccgcaattct
tttctcaagc
cgttcttett
ccacgcctte
cgcgacggtce
cgttcgtaat
tgaggagacg
gttcagtatc
tgtccgetcec
acgtcgcttg
tctectegeg
cagtcgagta
gcgccgcaaa
cggttatttc
caattcccag
atcggcgcgg
cggcaacgca
atccgcaaag
aagggcgacg
agtcgcagca
gaggtgatcc
atggccagtg
atgaaccgat
gcggacgtac
gaaacctgca
aacggccgcec
aagagcgaaa
gagatcacag
gatcccggca
gccagatggt
ttctgtttca
gaggaggcgyg
gaagcatccg
gaaaaaggtc
tacattggga
cacatgtaag
aaacttatta
gccgaagagce
tcgegtegge
ctaccagggce
cgtgaagaag
gtgagggagc
ttttgetttyg

tcagcaaaag

ttgtcataaa
gacgaactgc
gctgtgaaca
gtcgatgacyg
aaagtgaccg
gatgtcgtgg
ctggcggcaa
gataaagttg
agagagtttc
aaagaccgac
atgtccgaag
tttttagaga
cgcgacgagg
cttgaggcag
tttgacgcgg
atccccgagyg
cgctgggtga
tcgaggcaga
aatcccggca
agcaaccaga
tcatggacgt
gctacgagct
tgtgggatta
accgggaagg
tcaagttctg
ttcggttaaa
tggtgacggt
ccgggeggcece
aaggcaagaa
tcggccgttt
tgttcaagac
ccgtgegcaa
ggcaggctgg
ccggttecta
gaaaaggtct
accggaaccce
tgactgatat
aaactcttaa
tgcaaaaagc
ctatcgcggce
gcggacaagc
gtgttgctga
cacggttgat
ccacggaacg

ttcgatttat

attgaaatac
ccatttagct
agggttcaga
acgtcgctat
cggtagccga
ttgttgatct
agtctgatat
ttgcactcga
tagcacgcat
ggtctttttg
ctggcggtga
aaccccgcga
aggtttatga
atccgtcaag
acgtgcaggt
aatcggcgtg
tgacctggtg
agcacgcccce
accgccggca
ttttttegtt
ggccgtttte
tccagacggg
cgacctggta
gaagggagac
ccggcgagcece
caccacgcac
atccgagggt
ggagtacatc
cccggacgtg
tctctaccgce
gatctacgaa
gctgatcggg
cccgatccta
atgtacggag
ctttcctgtg
gtacattggg
aaaagagaaa
aacccgcctg
gcctacccett
cgctggccgce
cgcgeegteg
ctcataccag
gagagctttg
gtctgegttg

tcaacaaagc
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ttggttcgca
ggagatgatt
ttttagattg
gcggcatctt
cagcacccag
agatttaggt
tccaatcata
gctaggagca
tcgggttgcece
ttttactgac
ggtgaaactt
cgttctatcg
caggagtata
ccctcaactg
ttcgcacggg
agcggtcgcea
gagaagttga
ggtgaatcgt
gccggtgege
ccgatgctcet
cgtctgtcga
cacgtagagg
ctgatggcgg
aagcccggcece
gatggcggaa
gttgccatgce
gaagccttga
gagatcgagc
ctgacggttc
ctggcacgcc
cgcagtggca
tcaaatgacc
gtcatgcgct
cagatgctag
gatagcacgt
aacccaaagc
aaaggcgatt
gcctgtgeat
cggtcgcetgce
tcaaaaatgg
ccactcgacc
gcctgaatcg
ttgtaggtgg
tcgggaagat

cgcecgtceccg

tttttgtcat
gtacatcctt
aaaggtgagc
attattgaat
ttcacaagag
cgtgaagatg
attatcagtg
agtgatttta
ttgecgegtgce
tggacactta
acggcaggtg
cgcgagcaac
gatgttctca
ataaaaacag
gggacgatgg
aaccatccgg
aggccgcgca
ggcaagcggc
cgtcgattag
atgacgtggg
agcgtgaccg
tttccgcagg
tttcccatct
gcgtgtteccg
agcagaaaga
agcgtacgaa
ttagccgcecta
tagctgattg
accccgatta
gcgcecgeagyg
gcgecggaga
tgccggagta
accgcaacct
ggcaaattgc
acattgggaa
cgtacattgg
tttcegecta
aactgtctgg
gctccctacg
ctggcctacg
gcecggegetg
ccccatcatce
accagttggt
gcgtgatctg

tcaagtcagc

ccgcggtcag
cacgtgaaaa
cgttgaaaca
accttacgat
tactctcttce
ggctcgagat
gcgaccgcct
tcgctaagece
gccccaacgt
atctcaggca
agttcaatct
ttctcattgc
ttttgaggct
caagaggtgc
cagcctgagc
cccggtacaa
ggccgecccag
cgctgatcga
gaagccgccec
cacccgcgat
acgagctggce
gcceggecgge
aaccgaatcc
tccacacgtt
cgacctggta
gaaggccaag
caagatcgta
gatgtaccgc
ctttttgatc
caaggcagaa
gttcaagaag
cgatttgaag
gatcgagggc
cctagcaggyg
cccaaagccg
gaaccggtca
aaactcttta
ccagcgcaca
ccececgecget
gccaggcaat
aggtctgcct
cagccagaaa
gattttgaac
atccttcaac

gtaatgctct

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660



gccagtgtta
actgcaattt
atgaaggaga
cgattccgac
tatcaagtga
cattaatgaa
tcctegetceca
tcaaaggcgg
gcaaaaggcc
aggctcegcece
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgce
cttgagtcca
attagcagag
ggctacacta
_aaaagagttg
gtttgcaagc
tctacggggt

ttatcaaaaa

<210> 34
<211>
<212> DNA

<213>

<220>
<223>

<220>
<221>
<222>
<223>
<400> 34

attcctgtgg
taaatatccg
tgtcaaacac
attaagggag
aactgacaga
gcgccgaatt
cgcgegcgat

caaccaatta
attcatatca
aaactcaccg
tcgtccaaca
gaaatcacca
tcggccaacg
ctgactcgct
taatacggtt
agcaaaaggc
cccctgaéga
tataaagata
tgccgettac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca

ggatcttcac

10079

Artificial

misc_feature

(2076) .. (2615)

ttggcatgca
attattctaa
tgatagttta
tcacgttatg
accgcaacgc
cgagctcggt
aatttatcct

accaattctg
ggattatcaa
aggcagttcc
tcaatacaac
tgagtgacga
cgcggggaga
gcgctcggtce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagcce
acacgactta
aggcggtgcet
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt

catacaaatg
taaacgctct
aactgaaggc
acccccgecg
tgcaggaatt
acccggggat
agtttgecgcg

- 172 -

attagaaaaa
taccatattt
ataggatggc
ctattaattt
ctgaatccgg
ggcggtttge
gttcggcectgce
tcaggggata
aaaaaggccyg
aatcgacgct
cccectggaa
tcecgecttte
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctcetgce
aaaggatctc
aactcacgtt

ttgatccgga

gacgaacgga
tttctcttag
gggaaacgac
atgacgcggg
ggccgeageg
cctctagaga
ctatattttg

ctcatcgagc
ttgaaaaagc
aagatcctgg
ccectegtea
tgagaatggc
gtattgggcg
ggcgagcggt
acgcaggaaa
cgttgctggce
caagtcagag
gctcecctcgt
tcecetteggg
aggtcgttceg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
atta

taaacctttt
gtttacccgc
aatctgatca
acaagccgtt
gccatttaaa
tctagtaaca

ttttctateg

atcaaatgaa
cgtttctgta
tatcggtctg
aaaataaggt
aaaagctctg
ctctteccgcet
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcyg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttecgga
tggttttett
tttgatcttt

ggtcatgaga

vector sequence comprising coding sequence of BvVFT1

nucleotide sequence encoding BvFT1 inserted into the vector

cacgccecttt
caatatatcc
tgagcggaga
ttacgtttgg
tcaattgggc
tagatgacac

cgtattaaat

9720

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10904

60
120
180
240
300
360
420



gtataattgc
gttaattatt
ggcaacagga
acgcatttaa
cttcttccac
ccaaggttgt
taaacagttt
gatggtcttg
ttttggtcat
agcaattgct
tactaattaa
agagttgtct
ttgtttagac
actagagatt
tgtcagaggg
ttctacattg
cagagatcgc
tattatcttc
tctattaatg
attattatca
gtttttaaaa
attacatctg
aatttctttc
ttccattaag
atagagaata
tttatcttct
aagaaaagaa
atttgagtat
tgggaaaaag
tttgatccaa
tctacaatta
cecttetttet
ttcaggectyg
ataaacccgc
tgaagaagta
tcttctgcta
ttgccecgaca
attaccacca
ggacggatct
ttaattcgaa
gatctttggt
tcacggcecett
ttttctcgga
ttacttccaa

ataaataaaa

gggactctaa
acatgcttaa
ttcaatctta
taaaatctct
cagagcctcce
aaagttcagc
gtcttcccaa
gattttcata
atattagaaa
atatactaca
tgataattat
gctatgaaaa
aattgggaag
ttgctgaact
aaggaggctc
aaagagattt
tttaggcttt

cacacgaagg

agaataaaat
cgaaactaaa
gaccgactca
cttcactgac
ttttctatag
actatgtctt
ctaatactat
tgatttaatt
aaaaaagtat
tttttagaac
gacctaattt
gtttttattt
aagtaattgt
tttttaacag
cgttattaag
gagattaaat
ttcaagaggc
cagactcgga
attcatgtat
actcaagact
ctagagtcga
tccggagegg
tctcgcataa
agccttttca
atctagatga
tgccggaaac

attattagaa

tcataaaaac
cgtaattcaa
agaaacttta
ttcaatgtag
ttccctetga
aaaatctcta
ttgtctaaac
gcagacaact
agttataaat
ttcttttatt
tatatatata
tccaagacca
acaaactgtt
ttacaacctt
tggtggaaga
tattaaatgc
gggagagatt
tcttctttat
atctttagcc
ggaaggaatc
agtagagaca
atttttctat
aagaatttaa
ggttaaccca
atatgagatt
tatcaatact
ctaccattga
aatctttttg
ttaagaaaag
cttttctctt
tattattttc
caacttctta
cccagataat
gceggtttte
ggaacaattc
actctttctc
ctcacactct
ttcttccaca
ccatggtgat
ccgcacgcgt
tcatgcgtaa
tgagaggttg
agctccatgt
tgaagtttct
tattattcat
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ccatctcata
cagaaattat
ttgccaaatg
aaagaaagag
caattgaaat
gtgttgaagt
aacacaagta
tcttggceceg
taaaatatac
ttgaaaaaaa
tcaaaggtag
tcagttggaa
tatgcaccag
ggtttgcctg
aggttgcaaa
ggatccaaag

gaagagtcag

atcgcaaacc

aaaacaaaaa
atatgatacg
tcctatggtg
ttttcttttt
tcaataagga
acccattaag
tttcttttaa
tggcataaaa
ctaattaaaa
gtttaattcc
ttaataatta
tttttcatga
tttatctttt
aaaaaaaaaa
aactcaaaac
aggtaacata
acaagtccaa
tttgctaaaa
ctctettetce
atggcgttta
cactgcaggc
gggccegttt
gattttcatc
atatattgcc
ttgtaaccca
cgatttttge

attaaaagaa

aataacgtca
atgataatca
tttgaacgat
aagtgtagta
agacagcagc
tttgacgcca
tgaatcgatg
cggacctgca
acacttataa
tatttgaaat
aagcagaaac
tacatcgatt
ggtggcgtca
ttgctgectgt
tttactacac
agagagtcgc
aaaaagacga
aaaagcccaa
aaggaagata
tgtcatattt
gtggttggat
gtatatactt
aaaagttcaa
aataagcaat
tttcatgttyg
gattctaatc
taaggaaact
aaaactctaa
gaagatctgt
taaaatctat
tttgttgttyg
cagttgggcc
aaaaaaaatg
gaagaagaat
gagcttaaat
taagatgttc
tgttcttact
tgagacttgg
atgcaagctt
aaacctcgag
tagatgtctt
ttctcttatt
tgccgtgtag
catttgtatt

accgtttaca

tgcattacat
tcgcaagacc
ctgcaggtcg
aatttacaac
aacaggcaaa
ccectggtgca
tattccaact
catcaacaaa
actacagaaa
attatattac
ttacctgcca
catacttgtg
aaacttcaac
ctatttcaat
ttctctttct
gagagatttg
aaggatgaat
aaccgtettt
tcagttgagg
tccaccgtge
taggtcatcc
ttcctcaaat
aaaagattct
cataatatat
attatgatag
tactctaata
tatctaccaa
acctaattgt
atgttttttt
gtttttttag
ttgttaattc
ttgaatttat
ttgaaccgga
atatgaggat
ttctcctcac
aggatttttg
actctgttac
ctccaaatcc
cgtacgttaa
actagcaagg
ctcagaaata
gtttcgagta
tttgtcccag
tctaaagaac

ttgatcatgc

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



aagcaattac
ttggagtaaa
aaaacaaaag
atttttgaga
atagatgaaa
tgtgaccgtt
agtcaatcaa
tatgacaaca
ggcggctegg
ataataaaca
aatataggcg
gaccattata
gctgataacg
gcaaaatttt
gggaagagtg
ctactgtgca
gtgttctctg
_ttataaagaa
attattgggc
tagaaaccct
gctctctcta
caaaaactca
ctttatggta
ccgaaaagca
attgagagtg
cctttectgt
aaacacaatt
gccgagcgta
ttccttgcga
gcaggtgcac
gaactgttcg
ttaaaatcgg
gaattttacc
aaccctggcg
gcgctggaag
attgatattc
ttgacccagc
gccttctcgce
attttgttct
aaaccgggtg
ggccgtttag
tgctaagctg
ctatctctct
gggtttcgcet
tacttctatc

aaggagaagc
ttctccaacg
tgcgcgaatc
gaagatgaaa
aacactgttc
ggggttaaat
atctataaaa
aatcatgcga
ccgaccaatt
gaatataagg
gtattccgge
acagggtata
tgttatgaaa
atacccgtaa
aagtgtgttc
aatagtgcag
actttcataa
gaagaaaata
ccaacttgtc
ataacgtttg
ttatcgtacc
ttaactcagt
tggaaaatcc
gttcacgagt
ataaatcgac
tcaaagtatt
ctgaaatcgg
actataaaga
tgaacgcgtt
atccggegat
ccagcctgtt
ccctcgatag
cggaagacag
aagcgatgtt
tgatggcaaa
cggaactggt
cggtgaaaca
tgcatgacct
gcgtcgaagg
aatcagcgtt
cgcgtgttta
ggagctcgtce
ctataataat
catgtgttga

aataaaattt

gatgtaaaga
gataaaccat
atctttcttg
tattttggat
ataaccgttg
cgagtgcact
tttcataaaa
cggctcagcec
aataataaac
cggcteggcec
cattataaca
aatgatacaa
ataactgaaa
aaattataac
ttgaaacgat
cgggceccac
caaaattatg
acacattgac
tcaaactaac
tgtatatata
tccttgataa
gcaaaactat
gtccagccag
gcagaatgcc
tctgctcgga
atgcgcagca
ttttgccaaa
tcctaaccac
tcgtgaattt
tgctcacttt
gaatatgcag
ccagcagggt
cggtctgtte
cctgttcecget
ctccgataac
tgccaatgtg
aggtgcagaa
tagtgataaa
cgatgcaacg
tattgccgcece
caacaagctg
gacgcatgcce
gtgtgagtag
gcatataaga

ctaattccta
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aaagtaaacc
aaatagaaac
aaaaaaaaaa
gatgaaatgg
gagaaagggg
aaaaatcagt
gtaaaaatta
gatcaatgca
agaatataag
gaccattaat
taatataaat
ataaatttta
ttttattata
actgaaagaa
cgaacttgat
atcatttata
ttatttgttt
caaaaagaag
aagttaagca
cgtaacttgt
accctggatc
gcctggggca
ccgatggecg
gccggagata
gaggccgttg
cagccactct
gaaaatgccg
aagccggagc
tccgagattg
ttacaacagc
ggtgaagaaa
gaaccgtggc
tccecgcetat
gaaacaccgc
gtgctgcgtg
aaattcgaag
ctggacttcc
gaaaccacca
ttgtggaaag
aacgaatcac
taagagctta
cgctgaaatc
ttcccagata
aacccttagt

aaaccaaaat

gatattcatc
acaaataaaa
tcggaagaga
agtgaaaatg
aaattttgaa
ctgagaatat
tggcaatgaa
gagtaataaa
gcggcteggce
aaattaaatt
aatagtagag
ccgaatcgcea
tcgcgggaat
agtgtttatc
cgtatatata
atttcaactt
taacacaaaa
taaattagtt
taatggatct
ctcttcacta
tgcagggatc
gcaaaacggc
agctgtggat
tcgtttcact
ccaaacgctt
ccattcaggt
caggtatccc
tggtttttgce
tctccectact
ctgatgccga
aatcccgcgce
aaacgattcg
tgctgaatgt
acgcttacct
cgggtctgac
ccaaaccggc
cgattccagt
ttagccagca
gttctcagca
cggtgactgt
ctgaaaaaat
accagtctct
agggaattag
atgtatttgt
ccaggggtac

ctaaattctc
atggcacata
gcgatttgaa
agttgtattt
aaaatttctt
cgtattaaac
atatttatgt
taaattatac
cgaccaataa
attagtaaat
gcggtatacc
gagtgatcgt
ttaaataagg
tgagagagaa
aagaaaaaat
atgcggceget
aagtagaaaa
acaccccaag
cagaaggatc
cctecgcatct
cccgatcatg
gttgactgaa
gggcgcacat
gcgtgatgtg
tggcgaactg
tcatccaaac
gatggatgcc
gctgacgcct
ccagccggtce
acgtttaagc
gctggcgatt
tttaatttct
ggtgaaattg
gcaaggcgtg
gcctaaatac
taaccagttg
ggatgatttt
gagtgccgcec
gttacagctt
caaaggccac
taacatctct
ctctacaaat
ggttcttata
atttgtaaaa
gatctcgaga

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
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820



gatctgctag
aatgtgttat
gccagccaac
ccatcagaat
tctggcgtca
taattcgtgt
aacggttctg
tgtgtggaat
gatcgccgaa
accgacgttg
cagtgatatt
tttgatcaac
tgtagaagtc
cgaactgcaa
cacgatcgac
ggtaggtcca
gctaaatgaa
tgtagtgctt
ggatgtcget
tgaagctagg
ggaagaattt
tagtggatcc
gcgcggegcet
aacgcatcga
gcaaagaatc
gcgacgagca
gcagcatcat
tgatccgcta
ccagtgtgtg
accgataccg
acgtactcaa
cctgcatteg
gccgectggt
gcgaaaccgg
tcacagaagg
ccggcatcgg
gatggttgtt
gtttcaccgt
aggcggggca
catccgccgg
aaggtcgaaa
ttgggaaccg
tgtaagtgac
ttattaaaac

aagagctgca

ccctgcagga
taagttgtct
agctccccga
taattctcat
ggcagccatc
cgctcaaggc
gcaaatattc
tgtgagcgga
gtatcgactc
ctggccgtac
gatttgctgg
gaccttttgg
accattgttg
tttggagaat
attgatctgg
gcggceggagyg
accttaacgc
acgttgtccc
gccgactggg
caggcttatc
gttcactacg
ccgaggaatc
gggtgatgac
ggcagaagca
ccggcaaccg
accagatttt
ggacgtggcc
cgagcttcca
ggattacgac
ggaagggaag
gttctgccgg
gttaaacacc
gacggtatcc
gcggccggag
caagaacccg
ccgttttcte
caagacgatc
gcgcaagctg
ggctggccceg
ttcctaatgt
aggtctcttt
gaacccgtac
tgatataaaa
tcttaaaacc

aaaagcgcct

aatttaccgg
aagcgtcaat
ccggcagcetce
gtttgacagc
ggaagctgtg
gcactccegt
tgaaatgagc
taacaatttc
aactatcaga
atttgtacgg
ttacggtgac
aaacttcggc
tgcacgacga
ggcagcgcaa
ctatcttgct
aactctttga
tatggaactc
gcatttggta
caatggagcg
ttggacaaga
tgaaaggcga
ggcgtgagceg
ctggtggaga
cgcececeggtg
ccggcagccg
ttcgttccga
gttttccgte
gacgggcacg
ctggtactga
ggagacaagc
cgagccgatg
acgcacgttg
gagggtgaag
tacatcgaga
gacgtgctga
taccgcctgg
tacgaacgca
atcgggtcaa
atcctagtca
acggagcaga
cctgtggata
attgggaacc
gagaaaaaag
cgcctggect
accctteggt
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tgccegggeg
ttgtttacac
ggcacaaaat
ttatcatcga
gtatggctgt
tctggataat
tgttgacaat
acacaggaaa
ggtagttggce
ctccgcagtg
cgtaaggctt
ttcceectgga
catcattccg
tgacattctt
gacaaaagca
tccggttect
gccgcccgac
cagcgcagta
cctgeeggec
agatcgcttg
gatcaccaaa
gtcgcaaacc
agttgaaggc
aatcgtggca
gtgcgccgtce
tgctctatga
tgtcgaagcg
tagaggtttc
tggcggtttce
ccggecgegt
gcggaaagca
ccatgcagcg
ccttgattag
tcgagctagce
cggttcaccc
cacgccgcgce
gtggcagcgc
atgacctgcc
tgcgctaccg
tgctagggca
gcacgtacat
caaagccgta
gcgattttte
gtgcataact
cgctgegetce

gccagcatgg
cacaatatat
caccactcga
ctgcacggtg
gcaggtcgta
gttttttgcg
taatcatccg
cagaccatga
gtcatcgagc
gatggcggcc
gatgaaacaa
gagagcgaga
tggcgttatc
gcaggtatct
agagaacata
gaacaggatc
tgggctggcg
accggcaaaa
cagtatcagc
gcctegegeg
gtagtcggca
atccggeccceg
cgcgcaggcc
agcggcceget
gattaggaag
cgtgggcacc
tgaccgacga
cgcagggccg
ccatctaacc
gttccgteca
gaaagacgac
tacgaagaag
ccgctacaag
tgattggatg
cgattacttt
cgcaggcaag
cggagagttc
ggagtacgat
caacctgatc
aattgcccta
tgggaaccca
cattgggaac
cgcctaaaac
gtctggccag

cctacgeccece

ccgtatccgce
cctgccacca
tacaggcagc
caccaatgct
aatcactgca
ccgacatcat
gctcgtataa
gggaagcgtt
gccatctcga
tgaagccaca
cgcggcgagce
ttctcecgege
cagctaagcg
tcgagccagc
gcgttgcecctt
tatttgaggc
atgagcgaaa
tcgcgeccgaa
ccgtcatact
cagatcagtt
aataaagctc
gtacaaatcg
gcccagcggce
gatcgaatcc
ccgecccaagg
cgcgatagtc
gctggcgagg
gccggcatgg
gaatccatga
cacgttgcgg
ctggtagaaa
gccaagaacg
atcgtaaaga
taccgcgaga
ttgatcgatc
gcagaagcca
aagaagttct
ttgaaggagg
gagggcgaag
gcaggggaaa
aagccgtaca
cggtcacaca
tctttaaaac
cgcacagccg

gcecgettege

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520



gtcggectat
cagggcgcgg
aagaaggtgt
gggagccacg
gctttgccac
caaaagttcg
gtgttacaac
caatttattc
aggagaaaac
tcecgactegt
aagtgagaaa
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tccgeecceece
caggactata
cgaccctgece
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca

cggggtctga

<210> 35

<211> 46
<212>

<213>

<220>
<223>

DNA

cgcggccget
acaagccgcg
tgctgactca
gttgatgaga
ggaacggtct
atttattcaa
caattaacca
atatcaggat
tcaccgaggc
ccaacatcaa
tcaccatgag
ccaacgcgcg
ctcgectgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccecegtt
ggtaagacac
gtatgtaggce
aacagtattt
ctcttgatcce
gattacgcgce
cgctcagtgg

Artificial

<220>

<221> misc_feature
<222> (46)..(46)
<223> n is a, ¢, g,
<400> 35

ggccgctcaa
ccgtcgccac
taccaggcct
gctttgttgt
gcgttgtegg
caaagccgcc
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
gggagaggcg
tcggtegttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttccee
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag

aacgaaaact

oligonucleotide sequence

or t
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aaatggctgg
tcgaccgecg
gaatcgcccc
aggtggacca
gaagatgcgt
gtcccgtcaa
gaaaaactca
atatttttga
gatggcaaga
taatttcccce
atccggtgag
gtttgcgtat
ggctgcggcg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecce
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga

cacgttaagg

cctacggceca
gcgctgaggt
atcatccagc
gttggtgatt
gatctgatcc
gtcagcgtaa
tcgagcatca
aaaagccgtt
tcctggtatce
tcgtcaaaaa
aatggcaaaa
tgggcgctct
agcggtatca
aggaaagaac
gctggecgttt
tcagaggtgg
cctcgtgege
ttcgggaage
cgttcgctee
atccggtaac
agccactggt
gtggtggcect
gccagttacc
tagcggtggt
agatcctttg
gattttggtc

gcgagcacag aattaatacg actcactata ggtttttttt ttttvn

ggcaatctac
ctgcctegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgctctgcca
aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gctctgcatt
tccgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctecctgttce
gtggcgettt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagatta

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600

' 9660

9720
9780
9840
9900
9960
10020
10079

46



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

<220>
<223>

<400>
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36
23
DNA

Artificial

oligonucleotide primer

36

gcgagcacag aattaatacg act

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

<220>
<223>

<400>

37
32
DNA

Artificial

oligonucleotide primer

37

cgcggatccg aattaatacg actcactata gg

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

<220>
<223>

<400>

ctatggatcc gcaagcgtta agttcattga aatgg

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

<220>
<223>

38
35
DNA

Artificial

oligonucleotide primer

38

39
45
DNA

Artificial

oligonucleotide primer

23

32

35
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<400> 39

gtagaagcag aaacttacct agaagagatt gtttactatg aaaac

<210> 40
<211> 28
<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 40

atccaaccgce ggacctgcac atcaacaa

<210> 41

<211> 40

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 41
catagtaaac aatctcttct aggtaagttt ctgcttctac

<210> 42

<211> 32

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer

<400> 42
taaatccgcg gagaagagat tgtttactat ga

<210> 43

<211> 44

<212> DNA

<213> Artificial

45

28

40

32



<220>
<223>

<400>

-179 -

oligonucleotide primer

43

ctatttgtcg acgcaagcgt taagttcatt gaaatggaga ggtg

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

<220>
<223>

<400>

44
35
DNA

Artificial

oligonucleotide primer

44

ctatggatcc gcatttaata aaatctcttt caatg

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

<220>
<223>

<400>

45
41
DNA

Artificial

oligonucleotide primer

45

gtagaagcag aaacttacct gccaagaagt tgtctgctat g

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

<220>
<223>

<400>

46
41
DNA

Artificial

oligonucleotide primer

46

catagcagac aacttcttgg caggtaagtt tctgcttcta c

<210>
<211>

47
32

44

35

41

41



<212>
<213>

<220>

<223>

<400>
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DNA

Artificial

oligonucleotide primer

47

taaatccgcg ggccaagaag ttgtctgcta tg

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

<220>
<223>

<400>

48
33
DNA

Artificial

oligonucleotide primer

48

ctatttgtcg acgcatttaa taaaatctct ttc

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

<220>
<221>
<222>
<223>

<400>

49
8
PRT

Beta vulgaris

MISC_FEATURE
(1)..(8)

represents amino acid residues 51 to 58

49

Lys Pro Arg Val Glu Ile Gly Gly

1

<210>
<211>
<212>

<213>

<400>

5

50
9
PRT

Beta vulgaris

50

32

33
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Leu Val Thr Asp Ile Pro Ala Thr Thr

1 5

<210> 51

<211> 18

<212> DNA

<213> Artificial

<220>

<223> oligonucleotide primer
<400> 51

ccgggtgaat cagcecgttt

downstream of the pOpé promoter in combination with the gene

cassette for constitutive expression of LhG4Ato under to the

<210> 52
<211> 18
<212> DNA
<213> Artificial
<220>
<223> oligonucleotide primer
<400> 52
gccgtggect ttgacagt
<210> 53
<211> 10800
<212> DNA
<213> Artificial
<220>
<223>
control of Ubi3 promoter
<400> 53
gtttacccgc caatatatcc tgtcaaacac
aatctgatca tgagcggaga attaagggag
acaagccgtt ttacgtttgg aactgacaga

gccatttaaa

tcaattgggc gcgccgaatt

tgatagttta
tcacgttatg
accgcaacgc

cgagctcaag

vector sequence comprising the PMI selectable marker gene

aactgaaggc gggaaacgac
acccccgceceg atgacgcggg
tgcaggaatt ggccgcagcg

aaatctagaa agaagaaagg

18

18

60
120
180
240



gaagagaaag
agaattgtga
gagcgctcac
acaattgaaa
aagactagaa
tggatcgatc
cacgctgaag
acaacattac
gcececggtacc
ctggggcagc
gatggccgag
cggagatatc
ggccgttgcce
gccactctcce
aaatgccgca
gccggagctg
cgagattgtc
acaacagcct
tgaagaaaaa
accgtggcaa
ccecgetattg
aacaccgcac
gctgcgtgcg
attcgaagcc
ggacttcccg
aaccaccatt
gtggaaaggt
cgaatcaccg
agagcttact
gctgaaatca
tcccagataa
acccttagta
aaccaaaatc
acgttaatta
aacgccattg
gaagagagag
ttagcaaaga
ggacttgtga
tgttacctga
tttgagttat
ttcettttta
aagataaaga
atgaaaaaaa
attattaact

aattaaacca

aattgtgagc
gcgctcacaa
aattgaaaga
gactagaaag
agaagaaagyg
ttcgcaagac
ctagacgcgc,
attttacatt
cggggatccc
aaaacggcgt
ctgtggatgg
gtttcactgce
aaacgctttg
attcaggttc
ggtatcccga
gtttttgege
tccectactcce
gatgccgaac
tccecgegege
acgattcgtt
ctgaatgtgg
gcttacctgce
ggtctgacgc
aaaccggcta
attccagtgg
agccagcaga
tctcagcagt
gtgactgtca
gaaaaaatta
ccagtctctce
gggaattagg
gttatttgta
caggggtacg
acgtacgaag
tggaagaaag
agtgtgagat
gaaagagttc
attgttccgce
aaaccggcat
tatctgggcet
agaagttgcet
aaataataac
gagaaaagaa
tttcttaaaa
aaaagattgt

gctcacaatt
ttgaaagact
ctagaaagaa
aagaaaggga
gaagagaaag
ccttcctcta
gtatttttac
ctacaactac
cgatcatgca
tgactgaact
gcgcacatcce
gtgatgtgat
gcgaactgcc
atccaaacaa
tggatgccge
tgacgccttt
agccggtege
gtttaagcga
tggcgatttt
taatttctga
tgaaattgaa
aaggcgtggce
ctaaatacat
accagttgtt
atgattttgc
gtgccgccat
tacagcttaa
aaggccacgg
acatctcttg
tctacaaatc
gttcttatag
tttgtaaaat
atctcgacca
ctttctagag
tcttgagttg
acatgaattg
cgagtctgta
ctcttgaata
ttaatctcgce
taataacgca
gttaaaaaaa
aattacttta
ataaaaactt
attaggtcct

tctaaaaaat
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gaaagactag
agaaagaaga
gaaagggaag
agagaaagaa
aattgtgagc
tataaggaag
aacaattacc
agctagcaag
aaaactcatt
ttatggtatg
gaaaagcagt
tgagagtgat
tttcctgtte
acacaattct
cgagcgtaac
ccttgcgatg
aggtgcacat
actgttcgcce
aaaatcggcc
attttacccg
ccctggcgaa
gctggaagtg
tgatattccyg
gacccagccg
cttctecgectg
tttgttctgce
accgggtgaa
ccgtttagcg
ctaagctggg
tatctctctc
ggtttegete
acttctatca
tggtgatcac
atccgteccgg
gtggtaatgt
tcgggcaaca
gcagaagagt
cttcttecaat
gggtttattc
ggcctgaaat
aaaaaaggga
attgtagact
ggatcaaaaa
ttttcccaac

actcaaattt

aaagaagaaa
aagggaagag
agaaagaatt
ttgtgagcgce
gctcacaatt
ttcatttcat
aacaacaaca
cttgtcgacc
aactcagtgc
gaaaatccgt
tcacgagtgce
aaatcgactc
aaagtattat
gaaatcggtt
tataaagatc
aacgcgtttc
ccggegattg
agcctgttga
ctcgatagcc
gaagacagcg
gcgatgttcc
atggcaaact
gaactggttg
gtgaaacaag
catgacctta
gtcgaaggcg
tcagcgttta
cgtgtttaca
agctcgtcga
tataataatg
atgtgttgag
ataaaatttc
tgcaggcatg
atttggagcc
aacagagtag
aaaatcctga
gaggagaaat
cctcatatat
cggttcaaca
aaattcaagg
attaacaaca
aaaaaaacat
aaaaacatac
aattaggttt
ggtagataag

gggaagagaa
aaagaattgt
gtgagcgctc
tcacaattga
gaaagactag
ttggagagga
acaaacaaca
tcgagggggy
aaaactatgc
ccagccagcec
agaatgccgc
tgctcggaga
gcgcagcaca
ttgccaaaga
ctaaccacaa
gtgaattttc
ctcacttttt
atatgcaggg
agcagggtga
gtctgttcte
tgttcgctga
ccgataacgt
ccaatgtgaa
gtgcagaact
gtgataaaga
atgcaacgtt
ttgccgccaa
acaagctgta
cggcatgccc
tgtgagtagt
catataagaa
taattcctaa
caagcttcgt
aagtctcata
taagaacaga
acatcttatt
ttaagctctt
tcttcttcta
tttettttgt
cccaactgtt
acaacaaaaa
agattttatc
agatcttcta
agagttttgg
tttccttatt

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



ttaattagtc
ttatgccaag
aaaagaaaaa
taatgggttg
cttattgatt
aaagaaaaat
ccataggatg
tatcatatga
tttgttttgg
tttgcgatat
gactcttcaa
ttggatccat
atcaaaccgt
aagttgaagc
ctggtaaaca
cgcaaattgt
cgatggtaga
aacgcgtcag
aagctgcctg
acagtattat
tgggtcacca
gtctggctgg
aaggcgactg
tcgtteeccac
ttaccgagtc
aagacagctc
ggcaaaccag
agctgttgecce
tcaaccagtc
acggacctaa
gctctaacgt
gtaacaattc
gtatcactac
acgatgagga
ttcaaacatt
tatcatctaa
gttatttatg
agaaaacaaa
actagatcgg
aaaaccctgg
gtaatagcga
aatggcgggc
tttgtttaca
cggcacaaaa

cttatcatcg

aatggtagat
tattgataaa
tctcatatat
ggttaaccaa
aaattcttct
agaaaaatgt
tctctacttg
ttccttectt
ctaaagatat
aaagaagacc
tctctececcaa
tatgaaaccg
ttctagagtg
tgccatggct
aagcttgctg
cgcggcgatt
acgaagcggc
tgggctgatc
cactaatgtt
tttctcccat
gcaaatcgcg
ctggcataaa
gagtgccatg
tgcgatgctyg
cgggctgege
atgttatatc
cgtggaccgc
cgtctcactg
cggaaacatc
ccttatcacc
gcacgacaac
taagcctctt
cggtatgttc
tactccacct
tggcaataaa
tttctgttga
agatgggttt
atatagcgcg
gaattgggta
cgttacccaa
agaggcccgce
ggccagcatg
ccacaatata
tcaccactcg

actgcacggt

actttttttt
ttaaatcaag
agtattagta
gacatagtct
atagaaaaga
cagtgaagca
agtcggtett
tagtttcgtg
tttattctca
ttcgtgtgga
agcctaaagc
gtaacgttat
gttaaccagg
gagctcaact
atcggtgtcg
aaatctcgcg
gtcgaagcct
attaactatc
ccggecgttat
gaagacggta
ctgttagcgg
tatctcactc
tccggtttte
gttgccaacg
gttggtgcgg
ccgccgttaa
ttgctgcaac
gtgaaaagaa
gctgattctt
actcagacca
ttcatgaaca
agcccaggat
aacaccacta
aaccctaaga
gtttcttaag
attacgttaa
ttatgattag
caaactagga
ccgaattcac
cttaatcgcc
accgatcgcec
gcecgtatceceg
tcectgecace
atacaggcag

gcaccaatgc
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cttttettta
aagataaact
ttctctatat
taatggaaag
aagaaattat
gatgtaatgg
ttaaaaacgc
ataataatcc
ttaatagaaa
agataataat
gatctctgca
acgacgtcgce
cttcacatgt
acatcccgaa
cgacctcgag
ccgatcaact
gtaaagcggc
cgctggatga
ttcttgatgt
cgcgactggg
gcccattaag
gcaatcaaat
aacaaaccat
atcagatggc
atatctcggt
ccaccatcaa
tctctcaggg
aaaccactag
ccttgagett
actctcaggc
acgagatcac
ggactgatca
ccatggacga
aggagtgagg
attgaatcct
gcatgtaata
agtcccgcaa
taaattatcg
tggcecgtegt
ttgcagcaca
cttcccaaca
caatgtgtta
agccagccaa
cccatcagaa

ttctggcgtc

ttagagtaga
atcataatca
atattatgat
aatctttttt
ttgaggaaaa
atgacctaat
acggtggaaa
tcaactgata
agacggtttt
tcatcctttce
aatctctcgce
tgaatacgcc
tagcgctaaa
ccgtgttgeg
cttggccecctg
gggtgccagc
ggtgcacaat
ccaggatgcc
ctctgaccag
cgtggagcat
ttctgtctcg
tcagccgata
gcaaatgctg
gctgggegea
agtgggatac
acaggatttt
ccaggcggtg
tggatcggaa
cactttcact
tcttagccag
tgctagcaag
gactgcttac
tgtgtacaac
atgtcgacct
gttgccggtce
attaacatgt
ttatacattt
cgcgeggtgt
tttacaacgt
tccececttte
gttgcgcagce
ttaagttgtc
cagctcccecg
ttaattctca

aggcagccat

ttagaatctt
acatgaaatt
tgcttattct
gaactttttc
gtatatacaa
ccaaccacca
atatgacacg
tcttectttt
gggcttttgg
gtctttttct
gactctctct
ggcgtttctce
acccgggaaa
cagcagctgg
cacgcgecegt
gtggtggtgt
cttctcgege
attgctgtgg
acacccatca
ctggtcgcat
gcgcgtetge
gcggaacggyg
aatgagggca
atgcgcgcca
gacgataccg
cgcctgetgg
aagggcaatc
ttcgctaact
aactcttcta
ccaatcgcta
atcgatgatg
aacgcattcg
tacctcttceg
gcagagatcg
ttgcgatgat
aatgcatgac
aatacgcgat
catctatgtt
cgtgactggg
gccagctggce
ctgaatggcg
taagcgtcaa
accggcagct
tgtttgacag
cggaagctgt

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
5160
5220
5280
5340
5400
5460
5520
5580
5640



ggtatggctg
ttctggataa
ctgttgacaa
cacacaggaa
aggtagttgg
gctccgcagt
ccgtaaggcect
cttcceectgg
acatcattcc
atgacattct
tgacaaaagc
atccggttece
cgccgcccga
acagcgcagt
gcctgecggce
aagatcgctt
agatcaccaa
ggctcgeggce
agctgtaacc
aaatacttgg
ttagctggag
ttcagatttt
cgctatgcgg
agccgacagc
tgatctaaat
tgatattcca
actcgagcta
acgcattcgg
tttttgtttt
cggtgaggtg
ccgcgacgtt
ttatgacagg
gtcaagccct
gcaggtttcg
ggcgtgagceg
ctggtggaga
cgcccecggtg
ccggcagcecyg
ttcgttccga
gtttteccgte
gacgggcacg
ctggtactga
ggagacaagc
cgagccgatg
acgcacgttyg

tgcaggtcgt
tgttttttgce
ttaatcatcc
acagaccatg
cgtcatcgag
ggatggcggce
tgatgaaaca
agagagcgag
gtggcgttat
tgcaggtatc
aagagaacat
tgaacaggat
ctgggctggc
aaccggcaaa
ccagtatcag
ggcctcgege
agtagtcggc
ggacgcacga
tcgaagcgtt
ttcgcatttt
atgattgtac
agattgaaag
catcttatta
acccagttca
ttaggtcgtyg
atcataatta
ggagcaagtg
gttgccttge
actgactgga
aaacttacgg
ctatecgecgceg
agtatagatg
caactgataa
cacgggggga
gtcgcaaacc
agttgaaggc
aatcgtggca
gtgcgeccgtce
tgctctatga
tgtcgaagcg
tagaggtttc
tggcggtttc
ccggecgegt
gcggaaagca

ccatgcagcg

aaatcactgc
gccgacatca
ggctcgtata
agggaagcgt
cgccatctcg
ctgaagccac
acgcggcgag
attctccgceg
ccagctaagc
ttcgagccag
agcgttgect
ctatttgagg
gatgagcgaa
atcgcgeccga
cccgtcatac
gcagatcagt
aaataaagct
¢gceggggceyg
tcacttgtaa
tgtcatccgce
atccttcacg
gtgagccgtt
ttgaatacct
caagagtact
aagatgggct
tcagtggcga
attttatcgc
gcgtgcgcecce
cacttaatct
caggtgagtt
agcaacttct
ttctecatttt
aaacagcaag
cgatggcagce
atccggcecccg
cgcgcaggcece
agcggccgcet
gattaggaag
cgtgggcacc
tgaccgacga
cgcagggccg
ccatctaacc
gttccgtcca
gaaagacgac

tacgaagaag
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ataattcgtg
taacggttct
atgtgtggaa
tgatcgccga
aaccgacgtt
acagtgatat
ctttgatcaa
ctgtagaagt
gcgaactgca
ccacgatcga
tggtaggtcc
cgctaaatga
atgtagtgct
aggatgtcgc
ttgaagctag
tggaagaatt
ctagtggatc
agaccatagg
caacgattga
ggtcagccge
tgaaaatttc
gaaacacgtt
tacgatccac
ctcttcegeg
cgagatcgtt
ccgecttgag
taagccgttce
caacgttgtc
caggcaacgt
caatcttctc
cattgccagt
gaggctgcgce
aggtgccggt
ctgagccaat
gtacaaatcg
gcccagcggc
gatcgaatcc
ccgcceccaagg
cgcgatagtc
gctggcgagyg
gccggcatgg
gaatccatga
cacgttgcgg
ctggtagaaa

gccaagaacg

tcgctcaagg
ggcaaatatt
ttgtgagcgg
agtatcgact
gctggccgta
tgatttgctg
cgaccttttg
caccattgtt
atttggagaa
cattgatctg
agcggcggag
aaccttaacg
tacgttgtcc
tgccgactgg
gcaggcttat
tgttcactac
tcecgtacccece
cgatctccta
gaatttttgt
aattctgacg
tcaagcgctg
cttcttgteg
gccttcaaag
acggtcgatg
cgtaatctgg
gagacggata
agtatcagag
cgctccaaag
cgcttgatgt
ctcgegtttt
cgagtacgcg
cgcaaacttg
tatttctttg
tcccagatcece
gcgecggegcet
aacgcatcga
gcaaagaatc
gcgacgagca
gcagcatcat
tgatccgcta
ccagtgtgtg
accgataccg
acgtactcaa
cctgcattcg
gccgecetggt

cgcactcccg
ctgaaatgag
ataacaattt
caactatcag
catttgtacg
gttacggtga
gaaacttcgg
gtgcacgacg
tggcagcgca
gctatcttgce
gaactctttg
ctatggaact
cgcatttggt
gcaatggagc
cttggacaag
gtgaaaggcg
cgggggatct
aatcaatagt
cataaaattg
aactgcccat
tgaacaaggg
atgacgacgt
tgaccgeggt
tcgtggttgt
cggcaaagtc
aagttgttgc
agtttctagc
accgacggtc
ccgaagctgg
tagagaaacc
acgaggaggt
aggcagatcc
acgcggacgt
ccgaggaatc
gggtgatgac
ggcagaagca
ccggcaaccg
accagatttt
ggacgtggcc
cgagcttcca
ggattacgac
ggaagggaag
gttctgcecgg
gttaaacacc

gacggtatcc

5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340



gagggtgaag
tacatcgaga
gacgtgctga
taccgcectgg
tacgaacgca
atcgggtcaa
atcctagtca
acggagcaga
cctgtggata
attgggaacc
gagaaaaaag
cgcctggect
accctteggt
ggccgctcaa
ccgtecgecac
taccaggcct
gctttgttgt
_gcgttgtegg
caaagccgcce
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
gggagaggcyg
tcggtegttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcccce
tacctgtccg
tatctcagtt
cagcccgacce
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaéact
atccttttga
taaacctttt

<210> 54

<211> 9478

ccttgattag
tcgagctagc
cggttcaccc
cacgccgcgce
gtggcagcgce
atgacctgcc
tgcgctaccg
tgctagggca
gcacgtacat
caaagccgta
gcgatttttc
gtgcataact
cgctgegcetce
aaatggctgg
tcgaccgceceg
gaatcgcccecc
aggtggacca
gaagatgcgt
gtccegtcaa
gaaaaactca
atatttttga
gatggcaaga
taatttcccce
atccggtgag
gtttgcgtat
ggctgcggeg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctcecc
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
tccggaatta

cacgcccttt

ccgctacaag
tgattggatg
cgattacttt
cgcaggcaag
cggagagttc
ggagtacgat
caacctgatc
aattgcccta
tgggaaccca
cattgggaac
cgcctaaaac
gtctggccag
cctacgceccece
cctacggcca
gcgetgaggt
atcatccagc
gttggtgatt
gatctgatcc
gtcagcgtaa
tcgagcatca
aaaagccgtt
tcctggtatce
tcgtcaaaaa
aatggcaaaa
tgggcgcetcet
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaagc
cgttegetcec
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
attcctgtgg

taaatatccg
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atcgtaaaga
taccgcgaga
ttgatcgatc
gcagaagcca
aagaagttct
ttgaaggagg
gagggcgaag
gcaggggaaa
aagccgtaca
cggtcacaca
tctttaaaac
cgcacagccg
gccgettege
ggcaatctac
ctgcectegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgctctgccea
aatgaaactg
tctgtaatga
ggtctgecgat
taaggttatc
gctctgeatt
tcecgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctcctgtte
gtggcgettt
aagctgggcect
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
ttggcatgca
attattctaa

gcgaaaccgg gcggccggag
tcacagaagg caagaacccg
ccggcatcgg ccgttttcte
gatggttgtt caagacgatc
gtttcaccgt gcgcaagctg
aggcggggca ggctggceccg
catccgcecgg ttectaatgt
aaggtcgaaa aggtctcttt
ttgggaaccg gaacccgtac
tgtaagtgac tgatataaaa
ttattaaaac tcttaaaacc
aagagctgca aaaagcgcct
gtcggecctat cgcggcecget
cagggcgcgg acaagccgcg
aagaaggtgt tgctgactca
gggagccacg gttgatgaga
gctttgccac ggaacggtct

caaaagttcg atttattcaa

gtgttacaac caattaacca
caatttattc atatcaggat
aggagaaaac tcaccgaggc
tccgactcgt ccaacatcaa
aagtgagaaa tcaccatgag
aatgaatcgg ccaacgcgcg
cgctcactga ctcgctgcge
aggcggtaat acggttatcc
aaggccagca aaaggccagg
tcegeceece tgacgageat
caggactata aagataccag
cgaccctgcc gcttaccgga
ctcatagctc acgctgtagg
gtgtgcacga acccccegtt
agtccaaccc ggtaagacac
gcagagcgag gtatgtaggc
acactagaag aacagtattt
gagttggtag ctcttgatcc
gcaagcagca gattacgcgce
cggggtctga cgctcagtgg
caaaaaggat cttcacctag
catacaaatg gacgaacgga

taaacgctct tttctcttag

8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800



<212> DNA

<213>

<220>
<223>

Artificial
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inverted repeat of exon 4 of BVFT2 downstream of the pOpé6

promoter fragment and combined with the PMI selectable marker

gene under the control of the SuperMAS promoter

<400> 54

attcctgtgg
taaatatccg
tgtcaaacac
tcectaatta
agactagcta
ccccatcgta
ctaccagttt
aaaggcaatt
tggaattcgg
cgatgccccec
acaacagcta
gataagaaaa
ccaagcttgg
accggtgcga
caggcccaca
catggtcgat
ccgaattcca
tctctttetce
cagtttttat
gcctgaattt
cgacttttga
cgctttacag
gaaatggata
agcatctgaa
actcattaac
tggtatggaa
aagcagttca
gagtgataaa
cctgttcaaa
caattctgaa
gcgtaactat
tgcgatgaac
tgcacatccg
gttcgccagc

atcggccecctce

ttggcatgca
attattctaa
tgatagttta
gctaaccatg
caggccaaat
ggtgaaggtg
cctcaagggt
tgtagatgtt
gatcctacag
catcgtaggt
ccagtttcct
ggcaatttgt
aattcgggat
tgccccecat
acagctacca
aagaaaaggc
agcttgggct
gagggagatt
ttttctacta
cgcgggtatt
atagatacgc
caagaacgga
aatagccttg
tttcataacc
tcagtgcaaa
aatccgtcca
cgagtgcaga
tcgactctge
gtattatgcg
atcggttttg
aaagatccta
gcgtttcgtg
gcgattgctc
ctgttgaata

gatagccagc

catacaaatg
taaacgctct
aactggcact
gccecgggact
tcgctcttag
gaaattaatg
ccaccaaaaa
aacatccaac
gccaaattcg
gaaggtggaa
caagggtcca
agatgttaac
cctacaggcc
cgtaggtgaa
gtttcctcaa
aatttgtaga
gcaggtcaat
tttcaaatca
atttggtcgt
ctgtttctat
tgacacgcca
atgcgegtga
cttcctatta
aatctcgata
actatgcctg
gccagccgat
atgcecgecgg
tcggagaggce
cagcacagcc
ccaaagaaaa
accacaagcc
aattttccga
actttttaca
tgcagggtga
agggtgaacc

gacgaacgga
tttctcttag
agcctaacgg
gaggcgcgcce
ccgtacaata
atccatcttg
cgtaagcgct
gtcgctttca
ctcttagccg
attaatgatc
ccaaaaacgt
atccaacgtc
aaattcgctc
ggtggaaatt
gggtccacca
tgttaacatc
cccattgcectt
gtgcgcaaga
ttatttecggc
tccaactttt
agcctcgcta
cgctcgcggt
tatcttccca
caccaaatcg
gggcagcaaa
ggccgagctg
agatatcgtt
cgttgccaaa
actctccatt
tgccgcaggt
ggagctggtt
gattgtctcc
acagcctgat
agaaaaatcc

gtggcaaacg

taaacctttt
gtttacccgc
tgttgactaa
gggaccgggt
ttactcaccg
agaccacagg
tacgtacatg
gggatcccga
tacaatatta
catcttgaga
aagcgcttac
gctttcaggg
ttagccgtac
aatgatccat
aaaacgtaag
caacgtcgct
ttgaagcagc
cgtgacgtaa
gtgtaggaca
tcttgatccg
gtcaaaagtg
gacgccattt
aattaccaat
agatccccga
acggcgttga
tggatgggcg
tcactgcgtg
cgctttggeg
caggttcatc
atcccgatgg
tttgcgctga
ctactccagc
gccgaacgtt
cgegegetgg
attcgtttaa

cacgcccttt
caatatatcc
ctaggccget
accgagctcg
gtgcgatgcc
cccacaacag
gtcgataaga
attccaagct
ctcaccggtg
ccacaggccc
gtacatggtc
atcccgaatt
aatattactc
cttgagacca
cgcttacgta
ttcagggatc
tcaacattga
gtatccgagt
tggcaaccgg
cagccattaa
taccaaacaa
cgcctttteca
acattacact
tcatgcaaaa
ctgaacttta
cacatccgaa
atgtgattga
aactgccecttt
caaacaaaca
atgccgecga
cgcctttect
cggtcgcagg
taagcgaact
cgattttaaa
tttctgaatt

vector sequence comprising an expression cassette comprising the

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



ttacccggaa
tggcgaagcg
ggaagtgatg
tattccggaa
ccagccggtyg
ctecgctgceat
gttctgcgtc
gggtgaatca
tttagcgegt
agctgggagc
ctatctctct
gggtttcgcet
tacttctatc
taaataatat
tatcctagtt
ctctaatcat
gcttaacgta
_atcttaagaa
atctctttca
gcctecttee
ttcagcaaaa
tcccaattgt
ttcatagcag
tagaaaagtt
actacattct
aattattata
tgaaaatcca
gggaagacaa
tgaactttac
aggctctggt
agattttatt
tgttgttgtt
caaatgaaat
ttcaattgtg
agtccatggc
attaattaac
atcctgccac
gatacaggca
tgcaccaatg
taaatcactg
cgccgacatce
cggctcgtat
gagggaagcg
gcgccatctc

cctgaagcca

gacagcggtc
atgttcctgt
gcaéactccg
ctggttgcca
aaacaaggtg
gaccttagtg
gaaggcgatg
gcgtttattg
gtttacaaca
tcgatcecgtce
ctataataat
catgtgttga
aataaaattt
tcggaccgtg
tgcgegcetat
aaaaacccat
attcaacaga
actttattgc
atgtagaaag
ctctgacaat
tctctagtgt
ctaaacaaca
acaacttctt
ataaattaaa
tttattttga
tatatatcaa
agaccatcag
actgtttatg
aaccttggtt
ggaagaaggt
aaatgcggat
gttggtaatt
gaacttcctt
agcgctcaca
taattagcta
gcaatctgtt
cagccagcca
gcccatcaga
cttctggegt
cataattcgt
ataacggttc
aatgtgtgga
ttgatcgccg
gaaccgacgt

cacagtgata

tgttctcccc
tcgctgaaac
ataacgtgct
atgtgaaatt
cagaactgga
ataaagaaac
caacgttgtg
ccgccaacga
agctgtaaga
gacgcatgcc
gtgtgagtag
gcatataaga
ctaattccta
tacagatcta
attttgtttt
ctcataaata
aattatatga
caaatgtttg
aaagagaagt
tgaaatagac
tgaagttttg
caagtatgaa
ggceccgegga
atatacacac
aaaaaatatt
aggtagaagc
ttggaataca
caccagggtg
tgcctgttge
tgcaaattta
cctgtagttg
gttgtaaaaa
atatagagga
attctttctc
acggccagga
attaagttgt
acagctcccce
attaattctc
caggcagcca
gtcgctcaag
tggcaaatat
attgtgagcg
aagtatcgac
tgctggccegt
ttgatttgct
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gctattgctg
accgcacgct
gcgtgegggt
cgaagccaaa
cttcececgatt
caccattagc
gaaaggttct
atcaccggtg
gcttactgaa
cgctgaaatc
ttecccagata
aacccttagt
aaaccaaaat
gtaacataga
ctatcgecgta
acgtcatgca
taatcatcgc
aacgatctgce
gtagtaaatt
agcagcaaca
acgccaccct
tcgatgtatt
cctgcacatce
ttataaacta
tgaaatatta
agaaacttac
tcgattcata
gcgtcaaaac
tgctgtctat
ctacacttct
tagaatgtaa
tacgcgcgtce
agggtcttgce
ttcecectttet
tcgeccgegtyg
ctaagcgtca
gaccggcagc
atgtttgaca
tcggaagctg
gcgcactccc
tctgaaatga
gataacaatt
tcaactatca
acatttgtac
ggttacggtg

aatgtggtga
tacctgcaag
ctgacgccta
ccggctaacce
ccagtggatg
cagcagagtg
cagcagttac
actgtcaaag
aaaattaaca
accagtctct
agggaattag
atgtatttgt
ccaggggtac
tgacaccgcg
ttaaatgtat
ttacatgtta
aagaccggca
aggtcgacgc
tacaaccttc
ggcaaaccaa
ggtgcataaa
ccaactgatg
aacaaatttt
cagaaaagca
tattactact
ctgccaagag
cttgtgttgt
ttcaacacta
ttcaattgtc
ctttctttct
aatgtaatgt
tagcttcagc
gaagatcgat
tcttcctgea
agcctttagce
atttgtttac
tcggcacaaa
gcttatcatc
tggtatggct
gttctggata
gctgttgaca
tcacacagga
gaggtagttg
ggctccgcag
accgtaaggc

aattgaaccc
gcgtggcgcet
aatacattga
agttgttgac
attttgcctt
ccgccatttt
agcttaaacc
gccacggccg
tctcttgcta
ctctacaaat
ggttcttata
atttgtaaaa
gatctcgatt
cgcgataatt
aattgcggga
attattacat

acaggattca

atttaataaa

ttccaccaga
ggttgtaaag
cagtttgtct
gtcttggatt
ggtcatatat
attgctatat
aattaatgat
ttgtctgcta
ttagacaatt
gagattttgce
agagggaagg
acattgaaag
tgttgttgtt
gtgtcctctc
ccactagtct
ggcccgggtt
aactagctag
accacaatat
atcaccactc
gactgcacgg
gtgcaggtcg
atgttttttg
attaatcatc
aacagaccat
gcgtcatcga
tggatggcgg
ttgatgaaac

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
4440
4500
4560
4620
4680
4740
4800



aacgcggcga
gattctccge
tccagctaag
cttcgagcca
tagcgttgcece
tctatttgag
cgatgagcga
aatcgcgeeg
gcccgtcata
cgcagatcag
caaataaagc
ccggggcgag
acttgtaaca
tcatccgegg
ccttcacgtg
gagccgttga

gaatacctta

agagtactct.

gatgggctcg
agtggcgacc
tttatcgcta
gtgcgcccca
cttaatctca
ggtgagttca
caacttctca
ctcattttga
acagcaagag
atggcagcct
ccggececcggt
cgcaggccgce
cggccgctga
ttaggaagcc
tgggcacccg
accgacgagc
cagggccggce
atctaaccga
tcegtecaca
aagacgacct
cgaagaaggc
gctacaagat
attggatgta
attacttttt
caggcaaggc
gagagttcaa
agtacgattt

gctttgatca
gctgtagaag
cgcgaactgce
gccacgatcg
ttggtaggtc
gcgctaaatg
aatgtagtgc
aaggatgtcg
cttgaagcta
ttggaagaat
tctagtggat
accataggcg
acgattgaga
tcagccgcaa
aaaatttctc
aacacgttct
cgatccacgc
cttcecgegac
agatcgttceg
gccttgagga
agccgttcag
acgttgtccg
ggcaacgtcg
atcttctcct
ttgccagtcg
ggctgegecg
gtgcecggtta
gagccaattc
acaaatcggc
ccagcggcaa
tcgaatccge
gcccaagggce
cgatagtcgc
tggcgaggtg
cggcatggcce
atccatgaac
cgttgcggac
ggtagaaacc
caagaacggc
cgtaaagagc
ccgcgagatc
gatcgatccc
agaagccaga
gaagttctgt
gaaggaggag

acgacctttt
tcaccattgt
aatttggaga
acattgatct
cagcggcgga
aaaccttaac
ttacgttgtc
ctgccgactg
ggcaggctta
ttgttcacta
ctccgtacce
atctcctaaa
atttttgtca
ttctgacgaa
aagcgctgtg
tcttgtegat
cttcaaagtg
ggtcgatgtc
taatctggeg
gacggataaa
tatcagagag
ctccaaagac
cttgatgtcc
cgcgttttta
agtacgcgac
caaacttgag
tttctttgac
ccagatcccc
gcggcegetgg
cgcatcgagg
aaagaatccc
gacgagcaac
agcatcatgg
atccgctacg
agtgtgtggg
cgataccggg
gtactcaagt
tgcattcggt
cgcctggtga
gaaaccgggce
acagaaggca
ggcatcggcec
tggttgttca
ttcaccgtge
gcggggcagg
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ggaaacttcg
tgtgcacgac
atggcagcgc
ggctatcttg
ggaactcttt
gctatggaac
ccgcatttgg
ggcaatggag
tcttggacaa
cgtgaaaggc
agggatctgg
tcaatagtag
taaaattgaa
ctgcccattt
aacaagggtt
gacgacgtcg
accgcggtag
gtggttgttg
gcaaagtctg
gttgttgcac
tttctagcac
cgacggtctt
gaagctggcg
gagaaacccc
gaggaggttt
gcagatccgt
gcggacgtgc
gaggaatcgg
gtgatgacct
cagaagcacg
ggcaaccgcc
cagatttttt
acgtggcegt
agcttccaga
attacgacct
aagggaaggg
tctgceggeg
taaacaccac
cggtatccga
ggccggagta
agaacccgga
gttttctcta
agacgatcta
gcaagctgat
ctggcccgat

gcttccectg
gacatcattc
aatgacattc
ctgacaaaag
gatccggttce
tcgececgececg
tacagcgcag
cgcctgecgg
gaagatcgct
gagatcacca
ctcgeggegyg
ctgtaacctc
atacttggtt
agctggagat
cagattttag
ctatgcggca
ccgacagcac
atctagattt
atattccaat
tcgagctagg
gcattcgggt
tttgttttac
gtgaggtgaa
gcgacgttct
atgacaggag
caagccctca
aggtttcgca
cgtgagcggt
ggtggagaag
ccceggtgaa
ggcagccggt
cgttccgatg
tttcecgtetg
cgggcacgta
ggtactgatg
agacaagccc
agccgatggc
gcacgttgcec
gggtgaagcc
catcgagatc
cgtgctgacg
ccgectggca
cgaacgcagt
cgggtcaaat
cctagtcatg

gagagagcga
cgtggcgtta
ttgcaggtat
caagagaaca
ctgaacagga
actgggctgg
taaccggcaa
cccagtatca
tggcctcgeg
aagtagtcgg
acgcacgacg
gaagcgtttc
cgcatttttg
gattgtacat
attgaaaggt
tcttattatt

ccagttcaca

.aggtcgtgaa

cataattatc
agcaagtgat
tgccttgege
tgactggaca
acttacggca
atcgcgcgag
tatagatgtt
actgataaaa
¢ggggggacyg
cgcaaaccat
ttgaaggccg
tcgtggcaag
gcgcecgtcga
ctctatgacg
tcgaagcgtg
gaggtttccg
gcggtttcec
ggccgcgtgt
ggaaagcaga
atgcagcgta
ttgattagcc
gagctggctg
gttcacccceg
cgccgegeeg
ggcagcgccyg
gacctgccgg

cgctaccgca

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820

. 5880

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500



acctgatcga
ttgcecctagce
ggaacccaaa
ttgggaaccg
cctaaaactc
ctggccagcg
tacgccccge
tacggccagyg
gctgaggtcet
catccagcca
tggtgatttt
tctgatcctt
cagcgtaatg
gagcatcaaa
aagccgtttce
ctggtatcgg
gtcaaaaata
fggcaaaagc
ggcgctcttce
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgcgete
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat

<210> 55

gggcgaagca
aggggaaaaa
gccgtacatt
gtcacacatg
tttaaaactt
cacagccgaa
cgcttcgegt
caatctacca
gcctegtgaa
gaaagtgagg
gaacttttgce
caactcagca
ctctgccagt
tgaaactgca
tgtaatgaag
tctgcgattce
aggttatcaa
tctgcattaa
cgcttcecteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttecg
ggcgctttcet
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacyg
gagattatca

<211>
<212>
<213>

<220>
<223>

9270
DNA

Artificial

tcecgeeggtt
ggtcgaaaag
gggaaccgga
taagtgactg
attaaaactc
gagctgcaaa
cggcctatcg
gggcgcggac
gaaggtgttg
gagccacggt
tttgccacgg
aaagttcgat
gttacaacca
atttattcat
gagaaaactc
cgactcgtce
gtgagaaatc
tgaatcggce
ctcactgact
gcggtaatac
ggccagcaaa
cgccceectg
ggactataaa
accctgceccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
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cctaatgtac
gtctctttcece
acccgtacat
atataaaaga
ttaaaacccg
aagcgcctac
cggccgcetgg
aagccgcgece
ctgactcata
tgatgagagc
aacggtctgce
ttattcaaca
attaaccaat
atcaggatta
accgaggcag
aacatcaata
accatgagtg
aacgcgcggg
cgctgecgctce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccecgttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa

tcacctagat

ggagcagatg
tgtggatagc
tgggaaccca
gaaaaaaggc
cctggectgt
ccttcggtceg
ccgctcaaaa
gtcgccacte
ccaggcctga
tttgttgtag
gttgtcggga
aagccgccgt
tctgattaga
tcaataccat
ttccatagga
caacctatta
acgactgaat
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttccecect
cctgtccgec
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcegcet
caaacaaacc
aaaaaaagga
cgaaaactca

ccttttgate

ctagggcaaa
acgtacattg
aagccgtaca
gatttttccg
gcataactgt
ctgcgctccce
atggctggcc
gaccgccggc
atcgccccat
gtggaccagt
agatgcgtga
cccgtcaagt
aaaactcatc
atttttgaaa
tggcaagatc
atttccccte
ccggtgagaa
ttgcgtattg
ctgcggcgag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccce
tttctcectt
gtgtaggtcg
tgcgeccttat
ctggcagcag
ttcttgaagt
ctgctgaagce
accgctggta
tctcaagaag
cgttaaggga
cggaatta

7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9478

vector sequence comprising an expression cassette comprising the

coding sequence of BVFT1l downstream of the pOpé promoter fragment

and combined with the PMI selectable marker gene under the

control of the SuperMAS promoter



<400> 55

attcctgtgg
taaatatccg
tgtcaaacac
tccctaatta
agactagcta
ccccatcegta
ctaccagttt
aaaggcaatt
tggaattcgg
cgatgccccece
acaacagcta
gataagaaaa
ccaagcttgg
accggtgcga
caggcccaca
catggtcgat
ccgaattcca
tctctttcte
cagtttttat
gcctgaattt
cgacttttga
cgctttacag
gaaatggata
agcatctgaa
actcattaac
tggtatggaa
aagcagttca
gagtgataaa
cctgttcaaa
caattctgaa
gcgtaactat
tgcgatgaac
tgcacatccg
gttcgccage
atcggccctce
ttacccggaa
tggcgaagcg
ggaagtgatg
tattccggaa
ccagccggtg
ctcgctgcat
gttctgcgtc
gggtgaatca

ttggcatgca
attattctaa
tgatagttta
gctaaccatg
caggccaaat
ggtgaaggtg
cctcaagggt
tgtagatgtt
gatcctacag
catcgtaggt
ccagtttcct
ggcaatttgt
aattcgggat
tgccececcat
acagctacca
aagaaaaggc
agcttgggct
gagggagatt
ttttctacta
cgcgggtatt
atagatacgc
caagaacgga
aatagccttg
tttcataacc
tcagtgcaaa
aatccgtcca
cgagtgcaga
tcgactctgce
gtattatgcg
atcggttttg
aaagatccta
gcgtttcgtg
gcgattgctce
ctgttgaata
gatagccagc
gacagcggtc
atgttcetgt
gcaaactccg
ctggttgcca
aaacaaggtg
gaccttagtg
gaaggcgatg
gcgtttattg

catacaaatg
taaacgctct
aactggcact
gcccgggact
tcgctcttag
gaaattaatg
ccaccaaaaa
aacatccaac
gccaaattcg
gaaggtggaa
caagggtcca
agatgttaac
cctacaggcc
cgtaggtgaa
gtttcctcaa
aatttgtaga
gcaggtcaat
tttcaaatca
atttggtcgt
ctgtttctat
tgacacgcca
atgcgcgtga
cttcctatta
aatctcgata
actatgcctg
gccagccgat
atgccgecegyg
tcggagaggc
cagcacagcc
ccaaagaaaa
accacaagcc
aattttccga
actttttaca
tgcagggtga
agggtgaacc
tgttcteccce
tcgctgaaac
ataacgtgct
atgtgaaatt
cagaactgga
ataaagaaac
caacgttgtg

ccgccaacga
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gacgaacgga
tttctcttag
agcctaacgg
gaggcgcgcec
ccgtacaata
atccatcttg
cgtaagecgcet
gtcgctttca
ctcttagecg
attaatgatc
ccaaaaacgt
atccaacgtc
aaattcgctc
ggtggaaatt
gggtccacca
tgttaacatc
cccattgett
gtgcgcaaga
ttatttcggce
tccaactttt
agcctcgcta
cgctcgeggt
tatcttccca
caccaaatcg
gggcagcaaa
ggccgagctg
agatatcgtt
cgttgccaaa
actctccatt
tgccgcaggt
ggagctggtt
gattgtctcc
acagcctgat
agaaaaatcc
gtggcaaacg
gctattgctg
accgcacgct
gcgtgcgggt
cgaagccaaa
cttccecgatt
caccattagc
gaaaggttct
atcaccggtyg

taaacctttt
gtttacccgce
tgttgactaa
gggaccgggt
ttactcaccg
agaccacagg
tacgtacatg
gggatcccga
tacaatatta
catcttgaga
aagcgcttac
gctttcaggg
ttagccgtac
aatgatccat
aaaacgtaag
caacgtcgcet
ttgaagcagc
cgtgacgtaa
gtgtaggaca
tcttgatccg
gtcaaaagtg
gacgccattt
aattaccaat
agatccccga
acggcgttga
tggatgggcg
tcactgcgtyg
cgctttggeg
caggttcatc
atcccgatgg
tttgcgctga
ctactccagc
gccgaacgtt
cgcgegetgg
attcgtttaa
aatgtggtga
tacctgcaag
ctgacgccta
ccggctaacc
ccagtggatg
cagcagagtg
cagcagttac

actgtcaaag

cacgcccttt
caatatatcc
ctaggccgct
accgagctcg
gtgcgatgcecc
cccacaacag
gtcgataaga
attccaagct
ctcaccggtg
ccacaggccc
gtacatggtc
atcccgaatt
aatattactc
cttgagacca
cgcttacgta
ttcagggatc
tcaacattga
gtatccgagt
tggcaaccgg
cagccattaa
taccaaacaa
cgcctttteca
acattacact
tcatgcaaaa
ctgaacttta
cacatccgaa
atgtgattga
aactgccttt
caaacaaaca
atgccgccga
cgcctttect
cggtcgcagg
taagcgaact
cgattttaaa
tttctgaatt
aattgaaccc
gcgtggeget
aatacattga
agttgttgac
attttgecctt
ccgccatttt

agcttaaacc

gccacggccyg

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



tttagcgcgt
agctgggagc
ctatctctct
gggtttcgcect
tacttctatc
taaataatat
tatcctagtt
ctctaatcat
gcttaacgta
atcttaagaa
tccaccacag
attgtagagt
agtttgcctt
tcgtgggttt
atcagtcacc
tggatctacc
aggttggtta
aaagctgatt
acctaatact
tgtagaatgt
aatacgcgcg
gaagggtctt
tcttececttt
gatcgccgceg
gtctaagcgt
ccgaccggcea
tcatgtttga
catcggaagc
aggcgcactc
attctgaaat
cggataacaa
actcaactat
gtacatttgt
ctggttacgg
ttggaaactt
gttgtgcacg
gaatggcagc
ctggctatct
gaggaactct
acgctatgga
tccecgecattt
tgggcaatgg
tatcttggac
tacgtgaaag
ccagggatct

gtttacaaca
tcgatccgtce
ctataataat
catgtgttga
aataaaattt
tcggaccgtg
tgcgegctat
aaaaacccat
attcaacaga
actttattgc
cctecectecce
tcagcaaagt
cccaattgcc
tcatagtaaa
aaccagtgca
attaccaagg
acaacttgtg
ttgagagtga
aatggatctc
aaaatgtaat
tctagcttca
gcgaagatcg
cttcttectg
tgagccttta
caatttgttt
gctcggcaca
cagcttatca
tgtggtatgg
ccgttctgga
gagctgttga
tttcacacag
cagaggtagt
acggctcege
tgaccgtaag
cggctteccce
acgacatcat
gcaatgacat
tgctgacaaa
ttgatccggt
actcgcecgcece
ggtacagcgc
agcgcctgec
aagaagatcg
gcgagatcac

ggctecgegge

agctgtaaga
gacgcatgcce
gtgtgagtag
gcatataaga
ctaattccta
tacagatcta
attttgtttt
ctcataaata
aattatatga
caaatgtttg
tttggcaatt
ctcttgtatt
gaaacaatgc
caatctcttc
agtactctct
tatagcaagt
atggcctaaa
cggatctttc
ttggcgcact
gttgttgttg
gcgtgtectc
atccactagt
caggcccggg
gcaactagct
acaccacaat
aaatcaccac
tcgactgcac
ctgtgcaggt
taatgttttt
caattaatca
gaaacagacc
tggcgtcatc
agtggatggc
gcttgatgaa
tggagagagc
tcecgtggegt
tcttgcaggt
agcaagagaa
tcctgaacag
cgactgggcect
agtaaccggc
ggcccagtat
cttggccteg
caaagtagtc

ggacgcacga
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gcttactgaa
cgctgaaatc
ttcccagata
aacccttagt
aaaccaaaat
gtaacataga
ctatcgcgta
acgtcatgca
taatcatcgc
aacgatctgc
gaaatataca
aaaattttgg
aaatacaaat
tccaaatgat
ttgatgcggg
cctaaggtca
atctcctcca
gaatggctct
tgctgatgtt
tttgttgttg
tccaaatgaa
ctttcaattg
ttagtccatg
agattaatta
atatcctgcee
tcgatacagg
ggtgcaccaa
cgtaaatcac
tgcgccgaca
tccggectegt
atgagggaag
gagcgccatce
ggcctgaagc
acaacgcggc
gagattctcc
tatccagcta
atcttecgagc
catagcgttg
gatctatttg
ggcgatgagce
aaaatcgcgc
cagcccgtea
cgcgcagatce
ggcaaataaa

cgcegggygcyg

aaaattaaca
accagtctct
agggaattag
atgtatttgt
ccaggggtac
tgacaccgcg
ttaaatgtat
ttacatgtta
aagaccggca
aggtcgacct
gcagcaacag
cgttgttgtg
cgatgtatcc
gcacttgtgg
ttacttgggc
tcacctcecga
ttattaacat
aaaacatcac
ctaggcatgg
ttgttggtaa
atgaacttcc
tgagcgctca
gctaattagc
acgcaatctg
accagccagc
cagcccatca
tgcttctggce
tgcataattc
tcataacggt
ataatgtgtg
cgttgatcgce
tcgaaccgac
cacacagtga
gagctttgat
gcgctgtaga
agcgcgaact
cagccacgat
ccttggtagyg
aggcgctaaa
gaaatgtagt
cgaaggatgt
tacttgaagc
agttggaaga
gctctagtgg

agaccatagg

tctcttgcta
ctctacaaat
ggttcttata
atttgtaaaa
gatctcgatt
cgcgataatt
aattgcggga
attattacat
acaggattca
aaaacctcct
gcaagccaag
gagcatttac
ccgttgaggg
ttccgggaat
taggagcatc
cttcgaccct
ttctattgtt
caataactcc
atcctgtagt
ttgttgtaaa
ttatatagag
caattctttc
taacggccag
ttattaagtt
caacagctcc
gaattaattc
gtcaggcagc
gtgtcgctca
tctggcaaat
gaattgtgag
cgaagtatcg
gttgctggcece
tattgatttg
caacgacctt
agtcaccatt
gcaatttgga
cgacattgat
tccageggceg
tgaaacctta
gcttacgttg
cgctgccgac
taggcaggct
atttgttcac
atctccgtac

cgatctecta

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
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280



aatcaatagt
cataaaattg
aactgcccat
tgaacaaggg
atgacgacgt
tgaccgcggt
tcgtggttgt
cggcaaagtc
aagttgttgce
agtttctagc
accgacggtc
ccgaagctgyg
tagagaaacc
acgaggaggt
aggcagatcc
acgcggacgt
ccgaggaatc
gggtgatgac
ggcagaagca
ccggcaaccg
accagatttt
ggacgtggcc
cgagcttcca
ggattacgac
ggaagggaag
gttctgcegg
gttaaacacc
gacggtatcc
gcggecggag
caagaacccg
ccgttttcte
caagacgatc
gcgcaagctg
ggctggcccg
ttcctaatgt
aggtctcttt
gaacccgtac
tgatataaaa
tcttaaaacc
aaaagcgcct
cgcggecget
acaagccgcg
tgctgactca
gttgatgaga
ggaacggtct

agctgtaacc
aaatacttgg
ttagctggag
ttcagatttt
cgctatgcgg
agccgacagce
tgatctagat
tgatattcca
actcgagcta
acgcattcgg
tttttgtttt
cggtgaggtg
ccgcgacgtt
ttatgacagg
gtcaagccct
gcaggtttcg
ggcgtgagcg
ctggtggaga
cgcceceggtg
ccggcagccg
ttcgttcega
gttttccgtce
gacgggcacyg
ctggtactga
ggagacaagc
cgagccgatg
acgcacgttg
gagggtgaag
tacatcgaga
gacgtgctga
taccgccetgg
tacgaacgca
atcgggtcaa
atcctagtca
acggagcaga
cctgtggata
attgggaacc
gagaaaaaag
cgcctggect
acccttcggt
ggccgctcaa
ccgtcecgecac
taccaggcct
gctttgttgt
gcgttgtcgg

tcgaagegtt
ttcgcatttt
atgattgtac
agattgaaag
catcttatta
acccagttca
ttaggtegtg
atcataatta
ggagcaagtg
gttgccttge
actgactgga
aaacttacgg
ctatcgcgceg
agtatagatg
caactgataa
cacgggggga
gtcgcaaacc
agttgaaggc
aatcgtggca

gtgcgcegte

tgctctatga
tgtcgaagcg
tagaggtttc
tggcggtttce
ccggcegegt
gcggaaagca
ccatgcagcg
ccttgattag
tcgagctgge
cggttcaccc
cacgccgegce
gtggcagcgce
atgacctgcc
tgcgctaccg
tgctagggca
gcacgtacat
caaagccgta
gcgatttttc
gtgcataact
cgctgegctce
aaatggctgg
tcgaccgecg
gaatcgcccc
aggtggacca
gaagatgcgt
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tcacttgtaa
tgtcatccgce
atccttcacg
gtgagcecgtt
ttgaatacct
caagagtact
aagatgggct
tcagtggcga
attttatcgce
gcgtgcgecce
cacttaatct
caggtgagtt
agcaacttct
ttctcatttt
aaacagcaag
cgatggcagce
atccggcecceccg
cgcgcaggcec
agcggccgcet
gattaggaag
cgtgggcacc
tgaccgacga
cgcagggceceg
ccatctaacc
gttcecgtceca
gaaagacgac
tacgaagaag
ccgctacaag
tgattggatg
cgattacttt
cgcaggcaag
cggagagttc
ggagtacgat
caacctgatc
aattgcccta
tgggaaccca
cattgggaac
cgcctaaaac
gtctggccag
cctacgcceccc
cctacggcca
gcgctgaggt
atcatccagc
gttggtgatt
gatctgatcc

caacgattga
ggtcagccge
tgaaaatttc
gaaacacgtt
tacgatccac
ctcttecgceg
cgagatcgtt
ccgecttgag
taagccgttce
caacgttgtc
caggcaacgt
caatcttctc
cattgccagt
gaggctgcgce
aggtgccggt
ctgagccaat
gtacaaatcg
gcccagegge
gatcgaatcc
ccgcccaagg
cgcgatagtce
gctggcgagg
gccggceatgg
gaatccatga
cacgttgcgg
ctggtagaaa
gccaagaacg
atcgtaaaga
taccgcgaga
ttgatcgatc
gcagaagcca
aagaagttct
ttgaaggagg
gagggcgaag
gcaggggaaa
aagccgtaca
cggtcacaca
tctttaaaac
cgcacagccg
gccgettege
ggcaatctac
ctgcctcegtyg
cagaaagtga
ttgaactttt

ttcaactcag

gaatttttgt
aattctgacg
tcaagcgctg
cttcttgtcg
gccttcaaag
acggtcgatg
cgtaatctgg
gagacggata
agtatcagag
cgctccaaag
cgcttgatgt
ctcgegtttt
cgagtacgcg
cgcaaacttg
tatttctttg
tceccagatcece
gcgcggeget
aacgcatcga
gcaaagaatc
gcgacgagca
gcagcatcat
tgatccgcta
ccagtgtgtg
accgataccg
acgtactcaa
cctgecattcg
gccgeetggt
gcgaaaccgg
tcacagaagg
ccggcatcgg
gatggttgtt
gtttcaccgt
aggcggggca
catccgeccgg
aaggtcgaaa
ttgggaaccg
tgtaagtgac
ttattaaaac
aagagctgca
gtcggectat
cagggcgcgg
aagaaggtgt
gggagccacg
gctttgccac

caaaagttcg

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300

6360

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980



atttattcaa
caattaacca
atatcaggat
tcaccgaggc
ccaacatcaa
tcaccatgag
ccaacgcgcg
ctcgctgcege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccecegtt
ggtaagacac
gtatgtaggc
aacagtattt
ctcttgatcc
gattacgcgce
cgctcagtgg

cttcacctag

caaagccgcc
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
gggagaggcyg
tcggtcgttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgttteccc
tacctgtceg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag

ggtatctgcg.

ggcaaacaaa
agaaaaaaag
aacgaaaact

atccttttga

gtcccgtcaa
gaaaaactca
atatttttga
gatggcaaga
taatttcccce
atccggtgag
gtttgcgtat
ggctgcggceg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecece
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
tccggaatta
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gtcagcgtaa
tcgagcatca
aaaagccgtt
tcctggtatce
tcgtcaaaaa
aatggcaaaa
tgggcgctcet
agcggtatca
aggaaagaac
gctggcgttt
tcagaggtgg
cctcgtgcge
ttcgggaagce
cgttcgetec
atccggtaac
agccactggt
gtggtggcect
gccagttacc
tagcggtggt
agatcctttg
gattttggtc

tgctctgcca
aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gctctgcatt
tccgcttect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctecectgtte
gtggcgcttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgtte
atcttttcta

atgagattat

gtgttacaac
caatttattc
aggagaaaac
tccgactegt
aagtgagaaa
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tcecgeceecece
caggactata
cgaccctgcece
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat

8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
91890
9240
9270



