<110>
<120>
<130>
<160>
<170>

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

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

<220>
<221>
<222>

<220>
<221>
<222>

<400>

Ccaaaagaaac cagcgaggat ctagcagtct atg caa ttt cag ctt aaa aca aac
Met GIn Phe GIn Leu Lys Thr Asn

agt ttc
ser Phe
10

tta aac
Leu Asn
25

gag aat
Glu Asn

ctc agt
Leu Ser

cgc cag
Arg Gln

tta ccc
Leu Pro
90

gtt aaa
val Lys
105

agg cta
Arg Leu

aaa aag
Lys Lys

1
SEQUENCE LISTING

SES

PO hairpin constructs and use
BPSESS009BWO

18

PatentIn version 3.3

1

659

DNA . . .
Beet mild yellowing virus

gene
(D..(659

BMYV 5'UTR & PO
5'UTR

D..3B0

CDS

(31)..(657)

1

1

act tgt tcg ttg aac cga ccg cta aca gct

Thr Cys Ser Leu Asn Arg Pro Leu Thr

15

acc gcg tat ttt ctt acg aat cat tta
Thr Ala Tyr Phe Leu Thr Asn His Leu

30 35

gaa aac tgt att cgt tct ctt ctc gct
Glu Asn Cys Ile Arg Ser Leu Leu Ala

45 50

aag cag ctc gac ccc ggg agc ttt att
Lys GIn Leu Asp Pro Gly Ser Phe Ile

60 65

tct tta cga ctg gcc agg ttc tac aat
Ser Leu Arg Leu Ala Arg Phe Tyr Asn

75 80

agc act cgc aac att gac tta cga gtg
Ser Thr Arg Asn Ile Asp Leu Arg val

95

aga ttt tac ctt gcc cga aat tca ggc
Arg Phe Tyr Leu Ala Arg Asn Ser Gly
110 115

caa cgc cgc aga gaa att ttc tct cgc
Gln Arg Arg Arg Glu Ile Phe Ser Arg

125 130

ttc ctt tca gta tgg tgt gct gaa agc
Phe Leu Ser val Trp Cys Ala Glu Ser

Ala
20

ccg
Pro

gct
Ala

tac
Tyr

tac
Tyr

ccc
Pro
100

aga
Arg

&

gag
Glu

5

aca gag cga

Thr

ctc
Leu

ctg
Leu

gct
Ala

tgc
Cys
85

CCC
Pro

gat
Asp

gaa
Glu

aga
Arg

gtt

Glu Arg val

gta
val

cct
Pro

ccc
Pro
70

gga
Gly

aga
Arg

ctg
Leu

gca
Ala

aag
Lys

act
Thr

ttg
Leu
55

999
Gly

gcc
Ala

aaa
Lys

efe]e]
Gly

gag
Glu
135

Ccta
Leu

ttt
Phe
40

ctg
Leu

aaa
Lys

gtg

gac
Asp

gag
Glu
120

ttt
Phe

cgg
Arg

54

102

150

198

246

294

342

390

438

486



gag agt
Glu Sser

cgc gat
Arg Asp
170

tac cat
Tyr His
185

ttt ggt
Phe Gly

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

<400>

2
2

cct
Pro
155

atg
Met

aga
Arg

gaa
Glu

09

PRT
Beet

2

Met Gln Phe

1

Pro Leu

Asn His

Leu Leu
50

Ser Phe
65

Phe Tyr

Leu Arg

Asn Ser

Phe Ser
130

Ala Glu
145

Met Asp

Thr

Leu

35

Ala

Ile

Asnh

val

Gly

Arg

Ser

His

140 145
aaa atc gat att aga atg
Lys Ile Asp Ile Arg Met
160
ggc act ctc ttg cac cgt
Gly Thr Leu Leu His Arg
175
aat act tat gct gag ctc
Asn Thr Tyr Ala Glu Leu
190
gct cgt ggt atg gat ttt

Ala Arg Gly Met Asp Phe
205

mild yellowing virus
Gln Leu Lys Thr Asn Ser
5

Ala Thr Glu Arg val Leu
20 25

Pro Leu val Thr Phe Glu
40

Ala Leu Pro Leu Leu Leu
55

Tyr Ala Pro Gly Lys Arg
70

Tyr Cys Gly Ala val Leu

Pro Pro Arg Lys Asp val
100 105

Arg Asp Leu Gly Glu Arg
120

Gly Glu Ala Glu Phe Lys
135

Glu Arg Lys Leu Arg Glu

ITe ITe Met val Leu Arg
165

gac
Asp

ctg
Leu

gct
Ala

tg

Phe

10

Asn

Asn

Ser

Gln

Pro

90

Lys

Leu

Lys

Ser

Asp
170

cat
His

gta
val

ttt
Phe
195

Thr

Thr

Glu

Lys

Ser

75

Ser

Arg

Gln

Phe

Pro

155

Met

att
Ile

ctt
Leu
180

tgc
Cys

cys

Ala

Asn

Gln

60

Leu

Thr

Phe

Arg

Leu

140

Lys

Gly

att
Ile
165

gtt
val

gtt
val

Ser

Tyr

Cys

45

Leu

Arg

Arg

Tyr

Arg

Ser

Ile

Thr

150

atg
Met

gaa
Glu

cac
H1s

Leu

Phe

30

Asp

Leu

Asn

Leu

110

Arg

val

Asp

Leu

gtc
val

gaa
Glu

cac
Hi1s

Asn

15

Leu

Arg

Pro

Ala

Ile

95

Ala

Glu

Trp

Ile

Leu
175

tta
Leu

cta
Leu

ctt
Leu
200

Arg

Thr

Ser

Gly

Arg

80

Asp

Arg

Ile

Cys

534

582

630

659



3

Arg Leu Vval Leu val Glu Glu Leu Tyr His Arg Asn Thr Tyr Ala Glu

180

185

190

Leu Ala Phe Cys val His His Leu Phe Gly Glu Ala Arg Gly Met Asp
195 00 205

Phe

<210> 3

<211> 659
<212> DNA
<213>

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

<400> 3
caaaaatcca

taagtatttc
tcgcgtaaga
tttctctcge
gagaaaattt
aggtaaaatc
ggtaacacgg
ggagcgtaaa
agaagagaac
aaatacgcgg
aaactgtttg
<210> 4

<211>

<212>
<213>

DNA

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

<400> 4
acaaaagaaa

cacttgttcg
tcttacgaat
cgctgctctg
cgggaaacgc

cagcactcgc

5722

misc_feature
(L),
Antisense PO&5'UTR

. (659)

taccacgagc
tatggtatag
ccataataat
tttcagcaca
ctctgcggcg
ttttaacgtc
ctccgcagta
taaagctccc
gaatacagtt
tgtttaaaac

ttttaagctg

misc_feature
(D).
BMYV genome

. (5722)

ccagcgagga
ttgaaccgac
catttaccgc
cctttgctgce
cagtctttac

aacattgact

Beet mild yellowing virus

ttcaccaaaa
ttcttcaaca
atggtccatt
ccatactgaa
ttgtagcctc
ttttctgggg
attgtagaac
ggggtcgagc
ttcattctca
tcgctctgta

aaattgcata

Beet mild yellowing virus

tctagcagtc
cgctaacagc
tcgtaacttt
tcagtaagca
gactggccag

tacgagtgcc

aggtggtgaa
agtaccagac
ctaatatcga
aggaactttt
tcccccagat
ggcactcgta
ctggccagtc
tgcttactga
aaagttacga
gctgttagcg

gactgctaga

tatgcaattt
tacagagcga
tgagaatgaa
gctcgacccc
gttctacaat

ccccagaaaa

cgcaaaaagc
ggtgcaagag
ttttaggact
taaactctgc
ctctgcctga
agtcaatgtt
gtaaagactg
gcagcaaagg
gcggtaaatg
gtcggttcaa

tcctcgcetgg

cagcttaaaa
gttttaaaca
aactgtattc
gggagcttca
tactgcggag

gacgttaaaa

gagctcagca
agtgcccata
ctcccgtage
ttcaccgcga
atttcgggca
gcgagtgctg
gcgtttcccg
cagagcagcg
attcgtaaga
cgaacaagtg

tttcttttg

caaacagttt
ccgcgtattt
gttctcttct
tttacactcc
ccgtgttacc
gattttacct

60
120
180
240
300
360
420
480
540
600
659

60
120
180
240
300
360



tgcccgaaat
tcgcggtgaa
gctacgggag
tatgggcact
tgctgagctc
gcggttggct
ctctttcatc
ccatcaaaca
atgccggtta
aacatgtagt
cccgcaatgg
gggatcagtt
ttcacatgat
atggtgaatg
tttctgtact
gtgttcttgg
tgtctcctat
cccttgectgg
tccaagagat
caggtgaaga
gggcggctcc
atggaaaaag
cgcaagccac
ccaaattgca
tagacaaaat
ccatgaagaa
acgcttcttc
caaagtcggt
cacgaagctc
caagttcggg
acgcgccgag
tgtggaagca
gtcttggaac
cggcgtaggc
tccagatctg

tcaggcagag
gcagagttta
agtcctaaaa
ctcttgcacc
gctttttgcg
aacttccctg
cagaaagagc
aagcccgecg
tgcaacatgc
tgacgatttt
aaacaaaatc
gttgatgcat
tccggcatcg
gcattcctct
cagtgacaca
agttcacata
accacgtttt
aaaatttttc
ttattctata
gacattccat
gaccgccgga
ccctecgtget
gtacattgta
ggccacgact
ggatttgaaa
gccccgctca
aaaacccagt
gagctcccca
accagcctcc
ccagcggcgg
caagttaaaa
ttctcgccca
aatttccttg
gtcccgtatg
ttgccggttt

atctggggga

aaaagttcct
tcgatattag
gtctggtact
ttcaccacct
gtaaatggtt
tacgtttgtg
cgtaattgca
gtaaccttat
tacgaaggag
ccccttgatg
gggcccccaa
agtgttgcaa
aatgccgagc
aagagtggtc
ggctctccga
cctggattaa
agccaagagg
gcgacggcac
gatgtgctaa
acaaccggaa
gctccttcta
cctcaaaaga
gccactaccg
tcgatcgaga
agagggcgga
accactggga
agttttactt
acccagaatt
aactgaaatc
tcccttcaac
ctcaaacacg
aagattttaa
ttgcttacgg

tagctcgttt

4
gaggctacaa
ttcagtatgg
aatggaccat
tgttgaagaa
ttttggtgaa
tatttgctct
agcgatctgt
ttcttcaaat
tcgacgggac
acccgagaaa
aattcagagt
actgggaagg
aatcgaaagc
tcgttggcac
attcgggcac
aagaatttga
ccagcccgaa
aagtcgaaga
gtgggaagta
cagagtcctc
acgcaagcac
caccgcggga
ggaatatgac
atcaaatctc
gacaagtggt
gaagatccaa
aagagccgca
ctctaaacaa
ggaggagaaa
cttgcggcta
tgaggaaagg
aggtcccatg
aacggcagtt
tcgacgcacg

caccttcgat

cgccgcagag
tgtgctgaaa
attattatgg
ctataccata
gctcgtggta
cacgaaatgt
aaaaggtttt
acaacacgca
aaacggattg
gactctaaaa
gacgtacaca
agttcttgcc
aactttcttt
atccaagtgc
tccctatttc
gtcggaaaat
ctacatattt
gctaatggaa
cataaaatat
cccgatgcag
ccacgagaga
acccttggtg
gaatggccga
agagataaag
agagacacta
gaacaagcaa
gaggtctgcc
aaaggatgct
acccgaggct
caagccgcaa
gagcgcgtcg
gccacgagag
ttctctcteg
cacagaggct

cgattacaga

aaattttctc
gcgagagaaa
tcttacgcga
gaaatactta
tggatttttg
attttgaaaa
ctcaccttta
gacggttccc
ttgactgcgce
gtcgtctcca
tctgagaaaa
tgcaaggcag
gctctgtcgg
ggaaaattca
aatggtaaga
gttaactaca
gaaaccacag
gacttctctc
gaggcttgtc
ggggaaggaa
tccgcaggaa
aaaactgcac
gatgctggtg
aaggctctga
tcgtcgatgg
aacaatttgg
ccggtttcat
cggattgggg
tcgggtggcec
gatggctcga
tgaggaaatg
gaaacaaact
agctcgaagc
ggattgaaga

agttatcgga

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



ggtgaaattt
acggttattc
cctcatcatg
gaacaagcgc
cacagacgga
tgctgaatta
ctggagcgtt
ggacataaat
tgttctctgt
tggcagctac
cggagcctcc
aagtcgatac
tcacattttt
attgatacat
agcttgtttc
tcagtggctg
cgggtaaaca
tagatttcaa
agttggcttg
atacggtcgt
gcgctcagceg
ctagacgacg
gttcgagcga
tcacgttcgg
accatgagta
attccggttc
ccattaacaa
acggggcgga
gttcttcatc
aataggtaga
cctcaaagaa
aatccactga
aagacgagaa
aagccatccc

tggaggggta

gagcatatga
gtaaaaggcg
agtgtctcat
gagatcgcgc
caagtcgtcg
ctccaaaatt
tcggactggc
gatctaacca
ctatcagatg
aacacctcct
tgggccatcg
tcatccttag
gaggaggaga
ggttatgaac
tcaattttaa
gtccttccag
tcagttgcaa
gtttttagca
tatttcgtct
gggtaggaga
ctctcagcca
acgaagaggc
gacattcgtt
gccgagtcta
taaaatctca
catcgcttac
gttcgggatc
ctggcatgac
gatagctggt
caaggaaccc
atatcgtttt
tgacgccatc
tatgaactgg
aatgataata

tcaaccaacc

gccctgaaca
agccacacaa
tggttgatca
tttggagggc
atttcatgca
ggaaatccca
ttctagagga
ggcgtctgeg
gaacattgct
cgtctaactc
ccatgggtga
gcttcaaagt
acctcgccgt
cggaatgtgg
acgagctgag
tgcagccaca
acgccggaag
ggattttcaa
accttaagat
acgatcaatg
gtggttgtgg
aacaaccgga
ttctcaaaag
tcagactgcc
atggtcattt
gagctggacc
acaaaacccg
gttgccaagg
tcttttagaa
ggccctagec
atcgtctata
tctctgtacg
acaaacctcg
gtaccagtcc

tcaagcacca

5
attggttcag
acaatccaaa
actggtagcc
gattccctca
agcattatcg
ccttattcct
tgaaatggaa
agctggatgg
ctcgcagcaa
tagaattcga
tgatgccctt
cgaggtttct
tccggtaaac
caaccttgaa
atccgatcaa
aaagatataa
tttaaagtct
gtggtctatg
ttctcaccac
gaagaagacg
tccaagcectc
caagaagaac
acaatctcgc
cggcattcgc
tggagttcgt
cacactgtaa
gcaggagggc
accaattcag
tcaccatgaa
cagggccttc
ctggtgtccc
acatgccttc
attctcgatg
ctcaaggtga

cagatcctaa

gaaggtctgt
cttgatgaag
cgggttctgt
aaacccggat
gcgcaggtag
acagattgct
gtccggaaca
cttaaatgcc
gtgcctggtg
gtgatggccg
gaatctgtag
tcacaactgg
aaagctaaaa
gttctgacga
gaactcgttg
cgagggacaa
gattacataa
tcagcaatac
gtcagatcaa
accacgtagg
tcggacaaca
tgtttctacc
gggaagttcc
tgatggaatg
ctccgaggec
actcagtgcc
atttgcagcg
gatcctctac
gtgccagttc
tccctctceca
tgtgacccgt
ccaacggttt
gtattcccag
gtggactgtg

taaggacaaa

gtgacccaat
gacgctaccg
ttcaaaatca
tcggattgtc
gagtgaacac
ctggttttga
ggctcacgtt
tcgcaaatag
tacaaaagag
cttaccactc
atgcagacct
aattctgctc
tgctttataa
actatcttgc
cctccctcta
tataaacagc
caagccaaaa
ctgtaacggt
ttgttaatga
caaacacgac
caacgccgac
agaggaacag
agcggagcaa
ctcaaggcct
tcttcccaaa
ctttcatcaa
tcttacatca
aaaggcaatg
cacaatccga
caacccacac
ataatggccc
cgctacatag
aattctttga
gaaatttcga

caagatggtc

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



ttattgcata
agataaccaa
atagttgtca
ttaaaacaac
ccaaatacaa
tgatagccat
agagagtcgg
aaaactccgg
gtgggagttc
acattcctoga
aagacgaggc
caaagccaca
catggcgacc
tgtacggggg
tagacggccg
aggcctctgce
aacgaattaa
ctggcacaaa
gtgactttaa
actccctacg
<210> 5

<211> 397

<212> DNA
<213>

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

<400> 5
ggtgcttgtg

tgttgtcagt
gggagcaatt
gagttgcgat
cgatgttgac
aactattttt
tttaatgtct

<210> 6

taatgatgac
caataaggct
ttttaatcaa
tggtgacaat
ttatgccgtt
agcacttgat
gcactccatg
tgaattcaaa
cgatatgccg
tttcatcagg
tgcgtcatca
accggtcaga
tgacgtgaac
ttccgttaat
caagagttgg
aaagtcagag
gcgccagcaa
ccctgaccca
acgcggaacg

gcacttcggt

misc_feature
.
Mutated P15 (sense)

. (397)

gttaaagtag
atgttgtact
tttaagggga
attccaaagc
ataatggtaa
ataatattat

atagtttggt

ctcaaggagg
gataacactt
ggacaatgtt
gcctccttct
tcatacggag
gaacaaggct
gcagtctcaa
accgatcaaa
gatatcgttc
gatgaccctt
aagagtggtt
acgatccgaa
cccggatatt
gaaggccggt
ggttcttect
aagcttgcca
ggtgccacac
aggtcctgat

actccgaaag

gt

Beet necrotic yellow vein

atttatctaa
caccgttttt
gcggctgtat
atgtagccga
aaaggggtga
ctagattgtt
tttggtatca

6
gttggaatgt
tgaagtacgg
tggaaagaga
ttgttgttgg
cctggacaga
catccggttc
cctgggagac
gacaagatct
aaggaggctt
ggtccaacat
ttaaacccca
acttcgatcc
ccaaggaaga
ctatgattga
tggcgtcctc
aactcacttc
gagcttcaga
gaacctttcc

gataggcaac

virus

tattgtattg
cagcaacgat
catggccgcg
gtccatcact
agtgaccgtt
tggtttggcyg

tagataa

aggggtttat
ccatccagac
tggagatttg
tcccgetgtce
tcggatgatg
cgcaaagata
tataaactta
caaaactcct
acccctteccc
accggccaag
attgaagcct
agaacctgac
cgtggcagcg
caagcgtgat
cttgacggga
gagtgaaagg
atttttagaa
caatcatcac

gagtgtttta

tacatagttg
gttaaagcgt
aattcgtttg
aaggttgcca
cgtgttgtga
gtgtttttgt

aacaatgtgg
atggagctca
acttgtcacg
cagaagcaat
gagataggga
gaaagaccaa
ccggagaagg
cccacatctg
attgaagaag
acttcgcggg
cctggcttgce
ttggttgagg
gccactgtta
aaagctgtgt
ggcacgctta
gcgcagttca
caacttctgg
agtcaagccc

cgctgggata

ccggttgtgt
ccagctatgc
ctcaatttgg
ccaaagagca
ctctcaccga

tcatgatatg

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5722

60
120
180
240
300
360
397



<211>
<212>
<213>

397
DNA

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

<400> 6
ttatctatga

caaaccaaac
ggtcacttca
gatggactcg
ggccatgata
gttgctgaaa
tacaatatta
<210> 7

<211>

<212>
<213>

DNA

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

<400> 7
ggtgcttgtg

tgttgtcagt
gggagcaatt
gagttgcgat
cgatgttgac
aactattttt
tttaatgtct
gcagtctatg
aacagctaca
aacttttgag
taagcagctc
ggccaggttc
agtgcccccc
gggggagagg
gttcctttca

tattagaatg

1056

misc_feature
. ]
Mutated P15 BNYVV (antisense)

. (397)

taccaaaacc
aatctagata
ccccttttta
gctacatgct
cagccgctcc
aacggtgagt

gataaatcta

BMYV & BNYVV

misc_feature
0.
P15-

. (1056)

PO sense
gttaaagtag
atgttgtact
tttaagggga
attccaaagc
ataatggtaa
ataatattat
atagtttggt
caatttcagc
gagcgagttt
aatgaaaact
gaccccggga
tacaattact
agaaaagacg
ctacaacgcc
gtatggtgtg

gaccatatta

aaactataga
atattataaa
ccattatgtc
ttggaatatc
ccttaaaaat
acaacatact

ctttaaccac

atttatctaa
caccgttttt
gcggctgtat
atgtagccga
aaaggggtga
ctagattgtt
tttggtatca
ttaaaacaaa
taaacaccgc
gtattcgttc
gctttattta
gcggagccgt
ttaaaagatt
gcagagaaat
ctgaaagcga

ttatggtctt

Beet necrotic yellow vein virus

cattaaacat
aatagtttcg
aacatcgtgc
gcaactccca
tgctcccgcea
gacaacaaca

aagcacc

tattgtattg
cagcaacgat
catggccgcg
gtccatcact
agtgaccgtt
tggtttggcg
tagataacaa
cagtttcact
gtattttctt
tcttctcget
cgctcccggg
gttacccagc
ttaccttgcc
tttctctege
gagaaagcta

acgcgatatg

atcatgaaca
gtgagagtca
tctttggtgg
aattgagcaa
tagctggacg

caaccggcaa

tacatagttg
gttaaagcgt
aattcgtttg
aaggttgcca
cgtgttgtga
gtgtttttgt
aagaaaccag
tgttcgttga
acgaatcatt
gctctgectt
aaacgccagt
actcgcaaca
cgaaattcag
ggtgaagcag
cgggagagtc
ggcactctct

aaaacaccgc
caacacgaac
caaccttagt
acgaattcgc
ctttaacatc

ctatgtacaa

ccggttgtgt
ccagctatgc
ctcaatttgg
ccaaagagca
ctctcaccga
tcatgatatg
cgaggatcta
accgaccgct
taccgctcgt
tgctgctcag
ctttacgact
ttgacttacg
gcagagatct
agtttaaaaa
ctaaaatcga

tgcaccgtct

60
120
180
240
300
360
397

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



8

ggtacttgtt gaagaactat accatagaaa tacttatgct gagctcgctt tttgcgttca

ccaccttttt ggtgaagctc gtggtatgga tttttg

<210> 8

<211> 1056
<212> DNA
<213> BMYV

<220>
<221>
<222> Q).
<223> P15

<400> 8
caaaaatcca

misc

taagtatttc
tcgcgtaaga
tttctctege
gagaaaattt
aggtaaaatc
ggtaacacgg
ggagcgtaaa
agaagagaac
aaatacgcgg
aaactgtttg
tatctatgat
aaaccaaaca
gtcacttcac
atggactcgg
gccatgatac
ttgctgaaaa
acaatattag
<210> 9

<211> 1058

<212> DNA
<213> BMYV

<220>
<221>
<223>

<400> 9

misc
PO P

& BNYVWV

_feature

. (1056)

PO antisense

taccacgagc
tatggtatag
ccataataat
tttcagcaca
ctctgcggcg
ttttaacgtc
ctccgcagta
taaagctccc
gaatacagtt
tgtttaaaac
ttttaagctg
accaaaacca
atctagataa
ccctttttac
ctacatgctt
agccgctccc
acggtgagta

ataaatctac

& BNYWV

_feature

15 sense

ttcaccaaaa
ttcttcaaca
atggtccatt
ccatactgaa
ttgtagcctc
ttttctgggg
attgtagaac
ggggtcgagc
ttcattctca
tcgctctgta
aaattgcata
aactatagac
tattataaaa
cattatgtca
tggaatatcg
cttaaaaatt
caacatactg

tttaaccaca

aggtggtgaa
agtaccagac
ctaatatcga
aggaactttt
tcccccagat
ggcactcgta
ctggccagtc
tgcttactga
aaagttacga
gctgttagcg
gactgctaga
attaaacata
atagtttcgg
acatcgtgct
caactcccaa
gctcccgecat
acaacaacac

agcacc

cgcaaaaagc
ggtgcaagag
ttttaggact
taaactctgc
ctctgcctga
agtcaatgtt
gtaaagactg
gcagcaaagg
gcggtaaatg
gtcggttcaa
tcctcgetgg
tcatgaacaa
tgagagtcac
ctttggtggc
attgagcaaa
agctggacgc

aaccggcaac

gagctcagca
agtgcccata
ctccecgtagce
ttcaccgcga
atttcgggca
gcgagtgctg
gcgtttcccg
cagagcagcg
attcgtaaga
cgaacaagtg
tttcttttgt
aaacaccgcc
aacacgaacg
aaccttagtg
cgaattcgcg
tttaacatcg

tatgtacaat

caaaagaaac cagcgaggat ctagcagtct atgcaatttc agcttaaaac aaacagtttc

acttgttcgt tgaaccgacc gctaacagct acagagcgag ttttaaacac cgcgtatttt

cttacgaatc atttaccgct cgtaactttt gagaatgaaa actgtattcg ttctcttctc

1020
1056

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

1020
1056

60
120
180



gctgctctgce
gggaaacgcc
agcactcgca
gcccgaaatt
cgcggtgaag
ctacgggaga
atgggcactc
gctgagctcg
tggtgcttgt
ttgttgtcag
cgggagcaat
ggagttgcga
acgatgttga
aaactatttt
gtttaatgtc
<210>
<211>

<212>
<213>

10

DNA

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

<400> 10
ggtgcttgtg

tgttgtcagt
gggagcaatt
gagttgcgat
cgatgttgac
aactattttt
tttaatgtct
tggttttata
gtttcgtttt
tagacattaa
taaaaatagt
tgtcaacatc

tatcgcaact

1572

ctttgctgct
agtctttacg
acattgactt
caggcagaga
cagagtttaa
gtcctaaaat
tcttgcaccg
ctttttgcgt
ggttaaagta
tatgttgtac
ttttaagggg
tattccaaag
cataatggta
tataatatta

tatagtttgg

BMYV & BNYVV

misc_feature
(. )
PO P15 antisense

. (1572)

gttaaagtag
atgttgtact
tttaagggga
attccaaagc
ataatggtaa
ataatattat
atagtttggt
tgtactactg
cactgttatt
acatatcatg
ttcggtgaga
gtgctctttg

cccaaattga

cagtaagcag
actggccagg
acgagtgccc
tctgggggag
aaagttcctt
cgatattaga
tctggtactt
tcaccacctt
gatttatcta
tcaccgtttt
agcggctgta
catgtagccg
aaaaggggtg
tctagattgt

ttttggtatc

atttatctaa
caccgttttt
gcggctgtat
atgtagccga
aaaggggtga
ctagattgtt
tttggtatca
ttgtagctga
caggggatcc
aacaaaaaca
gtcacaacac
gtggcaacct

gcaaacgaat

9
ctcgaccccg
ttctacaatt
cccagaaaag
aggctacaac
tcagtatggt
atggaccata
gttgaagaac
tttggtgaag
atattgtatt
tcagcaacga
tcatggccgce
agtccatcac
aagtgaccgt
ttggtttggc

atagataa

tattgtattg
cagcaacgat
catggccgcg
gtccatcact
agtgaccgtt
tggtttggcg
tagataacct
aatttaggtc
taggttatct
ccgccaaacc
gaacggtcac
tagtgatgga
tcgcggecat

ggagctttat
actgcggagc
acgttaaaag
gccgcagaga
gtgctgaaag
ttattatggt
tataccatag
ctcgtggtat
gtacatagtt
tgttaaagcg
gaattcgttt
taaggttgcc
tcgtgttgtg
ggtgtttttg

tacatagttg
gttaaagcgt
aattcgtttg
aaggttgcca
cgtgttgtga
gtgtttttgt
aggaaattta
ttcttgctga
atgataccaa
aaacaatcta
ttcacccctt
ctcggctaca

gatacagccg

ttacgctccc
cgtgttaccc
attttacctt
aattttctct
cgagagaaag
cttacgcgat
aaatacttat
ggatttttga
gccggttgtg
tccagctatg
gctcaatttg
accaaagagc
actctcaccg

ttcatgatat

ccggttgtgt
ccagctatgc
ctcaatttgg
ccaaagagca
ctctcaccga
tcatgatatg
aattaaatcc
atttatttct
aaccaaacta
gataatatta
tttaccatta
tgctttggaa

ctccccttaa

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1058

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



aaattgctcc
tactgacaac
ccacaagcac
agcgagctca
gagagtgccc
actctcccgt
tgcttcaccyg
tgaatttcgg
gttgcgagtg
ctggcgtttc
aggcagagca
atgattcgta
caacgaacaa
tggtttcttt
<210>
<211>

<212>
<213>

11

DNA

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

<400> 11
gtgtaagaat

tttgattgaa
gggtggccga
gtaattactg
gaaaatgtca
gatttacaac
taagtggctt
aaaaagtagc
atatattaat
gtctcacttt
thaaactata
atctatactc
ttttcgaagg
tctgtcgaaa

ttttttgtcc

1351

cgcatagctg
aacacaaccg
catcaaaaat
gcataagtat
atatcgcgta
agctttctct
cgagagaaaa
gcaaggtaaa
ctgggtaaca
ccgggagegt
gcgagaagag
agaaaatacg
gtgaaactgt

tg

Petunia sp.

misc_feature
0.

Petunia intron

. (1351)

ttcttatgtt
atttgacaat
cgaattgtgg
tttccgtttc
gcattataaa
cacaaaagta
ataagtcaaa
ttttaagcca
gggtttataa
agactacaaa
acacataaag
tctccgttaa
ttataaacac
attcgtgtgt
ttttctttct

gacgctttaa
gcaactatgt
ccataccacg
ttctatggta
agaccataat
cgctttcagc
tttctctgeg
atcttttaac
cggctccgcea
aaataaagct
aacgaataca
cggtgtttaa
ttgttttaag

acattattac
tatttcttgt
gaaggtagaa
aatttatgtg
caatttaatt
tctatgagcc
aagtgacant
cttatgactt
gcttataagc
ttttaaaagt
tgaaacggag
tttgtttttt
agacagatgt
ttctagctag
atttttcatc

10
catcgttgct

acaatacaat
agcttcacca
tagttcttca
aatatggtcc
acaccatact
gcgttgtagc
gtcttttctg
gtaattgtag
cccggggteg
gttttcattc
aactcgctct

ctgaaattgc

attcaacgtt
tttttttttt
agaggggagg
acaatatttc
ttgaaattac
tgtttgggtyg
ttttgagaag
ataagtccaa
cacttttaag
cttcatttat
ggaataagat
agtttgattt
ttcccagcga
tacttgatgt

ttacaatgaa

gaaaaacggt
attagataaa
aaaaggtggt
acaagtacca
attctaatat
gaaaggaact
ctctccccca
gggggcactc
aacctggcca
agctgcttac
tcaaaagtta
gtagctgtta

atagactgct

ttatcttaat
gtcacactct
acttttgtta
ctttttagtc
aattttgcca
ggcttataag
ttagaaaatc
aaatttttaa
ctcacccaaa
ttcttaatct
ggagtcataa
ggtacattaa
gctagcaaaa
tatctttaac

ttatgagcaa

gagtacaaca
tctactttaa
gaacgcaaaa
gacggtgcaa
cgattttagg
ttttaaactc
gatctctgcc
gtaagtcaat
gtcgtaaaga
tgagcagcaa
cgagcggtaa
gcggtcggtt

agatcctcgc

tggctcttca
ttttgggttg
tactccatta
ggttccaaaa
ttaataaaat
cagcttattt
ctaacttctc
gttaccaaac
cgggttctat
ccgtggcgag
actaatccaa
taaaacagat
ttccaagatt
cttttagtaa

gttccttaag

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1572

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



tagcatcaca
aactagtaaa
ttagaaatta
aaaatgtttt
atcttactaa
agctcttaat
gtactttaaa
tttcttcaca
<210>
<211>

<212>
<213>

12
91
DNA
Beta

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

<400>

misc
.
Beet

12

cgtgagatgt
atacaacaca
gttgtccaaa
ttctcactcc
ctttgtggaa
tttcttcttt
gcacctataa

tcttttttyg

vulgaris

_feature

.(9D)
intron

tttttatgat
tgttaattga
tgctttgaaa
aaagaaagag
ctaaatgtac
tatttattga
acacttactt

tcaatttgca

11
attgactaaa
tacattgctt
ttagaaatct
aaactgacat
atcagaatgt
gggtttttgc

acacttgcct

g

tccaatcttt
aacactgagg
ttaatccctt
gaaagctcaa
ttctgacatg
atgctatgca

tggagtttat

accattcctt
ttagaaaatt
attttttttt
aagatcatga
tgaaaatgaa
ttcaatttga

gttttagtgt

taaatcctgg ttttatatgt actactgttg tagctgaaat ttaggtcttc ttgctgaatt

tatttctgtt tcgttttcac tgttattcag g

ctagcagtct
gctaacagct
cgtaactttt
cagtaagcag
actggccagg
acgagtgccc

tctgggggag

<210> 13

<211> 2701

<212> DNA

<213> Artificial sequence
<220>

<223> hairpin PO

<220>

<221> misc_feature

<222> (1064)..(1064)
<223> nis a, c, g, or t
<220>

<221> misc_feature

<222> (1277)..(1277)
<223> nis a, c, g, or t
<400> 13

caaaagaaac cagcgaggat
acttgttcgt tgaaccgacc
cttacgaatc atttaccgct
gctgctctge ctttgctgct
gggaaacgcc agtctttacg
agcactcgca acattgactt
gcccgaaatt caggcagaga
cgcggtgaag cagagtttaa

aaagttcctt

atgcaatttc
acagagcgag
gagaatgaaa
ctcgaccccg
ttctacaatt
cccagaaaag
aggctacaac

tcagtatggt

agcttaaaac
ttttaaacac
actgtattcg
ggagctttat
actgcggagc
acgttaaaag
gccgcagaga

gtgctgaaag

aaacagtttc
cgcgtatttt
ttctcttctc
ttacgctccc
cgtgttaccc
attttacctt
aattttctct

cgagagaaag

960
1020
1080
1140
1200
1260
1320
1351

60
91

60
120
180
240
300
360
420
480



ctacgggaga
atgggcactc
gctgagctcg
ctaggaaatt
ttaattggct
actctttttg
tgttatactc
tagtcggttc
tgccattaat
ataagcagct
aaatcctaac
tttaagttac
ccaaacgggt
aatctccgtg
cataaactaa
attaataaaa
caaaattcca
ttaacctttt
agcaagttcc
tctttaccat
tgaggttaga
cccttatttt
ctcaaaagat
acatgtgaaa
atgcattcaa
tttatgtttt
ggcaaaaatc
cataagtatt
tatcgcgtaa
gctttctcte
gagagaaaat
caaggtaaaa
tgggtaacac
cgggagcgta

cgagaagaga

gtcctaaaat
tcttgcaccg
ctttttgcgt
taaatgtgta
cttcatttga
ggttgggatg
cattagtaat
Ccaaaagaaaa
aaaatgattt
tattttaagt
ttctcaaaaa
caaacatata
tctatgtctc
gcgagtnaaa
tccaaatcta
cagatttttc
agatttctgt
agtaattttt
ttaagtagca
tccttaacta
aaattttaga
tttttaaaat
catgaatctt
atgaaagctc
tttgagtact
agtgttttct
cataccacga
tctatggtat
gaccataata
gctttcagca
ttctctgcgg
tcttttaacg
ggctccgceag
aataaagctc

acgaatacag

cgatattaga
tctggtactt
tcaccacctt
agaatttctt
ttgaaatttg
gccgacgaat
tactgtttcc
tgtcagcatt
acaaccacaa
ggcttataag
gtagctttta
ttaatgggtt
actttagact
ctataacaca
tactctctcc
gaaggttata
cgaaaattcg
tgtccttttc
tcacacgtga
gtaaaataca
aattagttgt
gttttttctc
actaactttg
ttaattttct
ttaaagcacc
tcacatcttt
gcttcaccaa
agttcttcaa
atatggtcca
caccatactg
cgttgtagcc
tcttttctgg
taattgtaga

ccggggtcga
ttttcattct

12
atggaccata
gttgaagaac
tttggtgaag
atgttacatt
acaattattt
tgtgggaagyg
gtttcaattt
ataaacaatt
aagtatctat
tcaaaaagtg
agccacttat
tataagctta
acaaatttta
taaagtgaaa
gttaatttgt
aacacagaca
tgtgtttcta
tttctatttt
gatgtttttt
acacatgtta
ccaaatgctt
actccaaaga
tggaactaaa
tcttttattt
tataaacact
tttggtcaat
aaaggtggtg
caagtaccag
ttctaatatc
aaaggaactt
tctcccccag
ggggcactcg
acctggccag
gctgcttact

caaaagttac

ttattatggt
tataccatag
ctcgtggtat
attacattca
cttgtttttt
tagaaagagg
atgtgacaat
taattttgaa
gagcctgttt
acantttttg
gacttataag
taagccactt
aaagtcttca
cggagggaat
tttttagttt
gatgtttccc
gctagtactt
tcatcttaca
atgatattga
attgatacat
tgaaattaga
aagagaaact
tgtacatcag
attgagggtt
tacttacact
ttgcaggtat
aacgcaaaaa
acggtgcaag
gattttagga
tttaaactct
atctctgect
taagtcaatg
tcgtaaagac
gagcagcaaa

gagcggtaaa

cttacgcgat
aaatacttat
ggatttttgc
acgttttatc
tttttgtcac
ggaggacttt
atttcctttt
attacaattt
gggtgggctt
agaagttaga
tccaaaaatt
ttaagctcac
tttatttctt
aagatggagt
gatttggtac
agcgagctag
gatgttatct
atgaattatg
ctaaatccaa
tgcttaacac
aatctttaat
gacatgaaag
aatgtttctg
tttgcatgct
tgccttggag
ttggatccta
gcgagctcag
agagtgccca
ctctcccgta
gcttcaccgc
gaatttcggg
ttgcgagtgc
tggcgtttcc
ggcagagcag
tgattcgtaa

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



13

gaaaatacgc ggtgtttaaa actcgctctg tagctgttag cggtcggttc aacgaacaag

tgaaactgtt tgttttaagc tgaaattgca tagactgcta gatcctcgct ggtttctttt

g

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

<220>
<223>

14
1435
DNA

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

<400> 14
caaaagaaac

misc

(L.

acttgttcgt
cttacgaatc
gctgctctgce
gggaaacgcc
agcactcgca
gcccgaaatt
cgcggtgaag
ctacgggaga
atgggcactc
gctgagctcg
ctaggaaatt
tcttcttget
aatccatacc
tatttctatg
gtaagaccat
tctcgettte
aaatttctct
aaaatctttt
acacggctcc
cgtaaataaa
gagaacgaat
acgcggtgtt
tgtttgtttt

_feature

. (1435)

cagcgaggat
tgaaccgacc
atttaccgct
ctttgctgct
agtctttacg
acattgactt
caggcagaga
cagagtttaa
gtcctaaaat
tcttgcaccg
ctttttgcgt
taaattaaat
gaatttattt
acgagcttca
gtatagttct
aataatatgg
agcacaccat
gcggecgttgt
aacgtctttt
gcagtaattg
gctcccggag
acagttttca
taaaactcgc

aagctgaaat

Artificial sequence

Hairpin PO (beet intron)

Hairpin PO (beet intron)

ctagcagtct
gctaacagct
cgtaactttt
cagtaagcag
actggccagg
acgagtgccc
tctgggggag
aaagttcctt
cgatattaga
tctggtactt
tcaccacctt
cctggtttta
ctgtttcgtt
ccaaaaaggt
tcaacaagta
tccattctaa
actgaaagga
agcctctccc
ctggggggca
tagaacctgg
tcgagctgct
ttctcaaaag
tctgtagctg
tgcatagact

atgcaatttc
acagagcgag
gagaatgaaa
ctcgaccccg
ttctacaatt
cccagaaaag
aggctacaac
tcagtatggt
atggaccata
gttgaagaac
tttggtgaag
tatgtactac
ttcactgtta
ggtgaacgca
ccagacggtg
tatcgatttt
actttttaaa
ccagatctct
ctcgtaagtc
ccagtcgtaa
tactgagcag
ttacgagcgg
ttagcggtcg

gctagatcct

agcttaaaac
ttttaaacac
actgtattcg
ggagctttat
actgcggagc
acgttaaaag
gccgcagaga
gtgctgaaag
ttattatggt
tataccatag
ctcgtggtat
tgttgtagct
ttcaggggat
aaaagcgagc
caagagagtg
aggactctcc
ctctgcttca
gcctgaattt
aatgttgcga
agactggcgt
caaaggcaga
taaatgattc
gttcaacgaa

cgctggtttc

aaacagtttc
cgcgtatttt
ttctcttctc
ttacgctccc
cgtgttaccc
attttacctt
aattttctct
cgagagaaag
cttacgcgat
aaatacttat
ggatttttgc
gaaatttagg
cctaggcaaa
tcagcataag
cccatatcgc
cgtagctttc
ccgcgagaga
cgggcaaggt
gtgctgggta
ttcccgggag
gcagcgagaa
gtaagaaaat
caagtgaaac

ttttg

2640
2700
2701

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

1020
1080
1140
1200
1260
1320
1380
1435



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

<220>
<223> Hair

<400> 15
ggtgcttgtg

tgttgtcagt

15
2229
DNA

gggagcaatt
gagttgcgat
cgatgttgac
aactattttt
tttaatgtct
gcagtctatg
aacagctaca
aacttttgag
taagcagctc
ggccaggttc
agtgcccccc
gg99ggagagyg
gttcctttca
tattagaatg
ggtacttgtt
ccaccttttt
ggttttatat
tttcgttttc
aaaaggtggt
acaagtacca
attctaatat
gaaaggaact
ctctccccca
gggggcactc
aacctggcca
agctgcttac
tcaaaagtta

gtagctgtta

pin P15 PO

gttaaagtag
atgttgtact
tttaagggga
attccaaagc
ataatggtaa
ataatattat
atagtttggt
caatttcagc
gagcgagttt
aatgaaaact
gaccccggga
tacaattact
agaaaagacg
ctacaacgcc
gtatggtgtg
gaccatatta
gaagaactat
ggtgaagctc
gtactactgt
actgttattc
gaacgcaaaa
gacggtgcaa
cgattttagg
ttttaaactc
gatctctgcc
gtaagtcaat
gtcgtaaaga
tgagcagcaa
cgagcggtaa
gcggtcggtt

Artificial sequence

atttatctaa
caccgttttt
gcggctgtat
atgtagccga
aaaggggtga
ctagattgtt
tttggtatca
ttaaaacaaa
taaacaccgc
gtattcgttc
gctttattta
gcggagccgt
ttaaaagatt
gcagagaaat
ctgaaagcga
ttatggtctt
accatagaaa
gtggtatgga
tgtagctgaa
aggggatcct
agcgagctca
gagagtgccc
actctcccgt
tgcttcaccg
tgaatttcgg
gttgcgagtg
ctggcgtttc
aggcagagca
atgattcgta

caacgaacaa

14

tattgtattg
cagcaacgat
catggccgcg
gtccatcact
agtgaccgtt
tggtttggcy
tagataacaa
cagtttcact
gtattttctt
tcttctcget
cgctcccggg
gttacccagc
ttaccttgcc
tttctctecge
gagaaagcta
acgcgatatg
tacttatgct
tttttgccta
atttaggtct
aggcaaaaat
gcataagtat
atatcgcgta
agctttctct
cgagagaaaa
gcaaggtaaa
ctgggtaaca
ccgggagegt
gcgagaagag
agaaaatacg

gtgaaactgt

tacatagttg
gttaaagcgt
aattcgtttg
aaggttgcca
cgtgttgtga
gtgtttttgt
aagaaaccag
tgttcgttga
acgaatcatt
gctctgectt
aaacgccagt
actcgcaaca
cgaaattcag
ggtgaagcag
cgggagagtc
ggcactctct
gagctcgctt
ggaaatttaa
tcttgctgaa
ccataccacg
ttctatggta
agaccataat
cgctttcagce
tttctctgcg
atcttttaac
cggctccgea
aaataaagct
aacgaataca
cggtgtttaa
ttgttttaag

ccggttgtgt
ccagctatgc
ctcaatttgg
ccaaagagca
ctctcaccga
tcatgatatg
cgaggatcta
accgaccgct
taccgctcgt
tgctgctcag
ctttacgact
ttgacttacg
gcagagatct
agtttaaaaa
ctaaaatcga
tgcaccgtct
tttgcgttca
attaaatcct
tttatttctg
agcttcacca
tagttcttca
aatatggtcc
acaccatact
gcgttgtagc
gtcttttctg
gtaattgtag
ccecggggteg
gttttcattc
aactcgctct

ctgaaattgc

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



atagactgct
gacattaaac
aaaatagttt
tcaacatcgt
tcgcaactcc
attgctcccg
ctgacaacaa
acaagcacc

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

<220>
<223>

<400> 16
caaaagaaac

16

DNA

acttgttcgt
cttacgaatc
gctgctctgce
gggaaacgcc
agcactcgca
gcccgaaatt
cgcggtgaag
ctacgggaga
atgggcactc
gctgagctcg
tggtgcttgt
ttgttgtcag
cgggagcaat
ggagttgcga
acgatgttga
aaactatttt
gtttaatgtc
ctggttttat
tgtttcgttt
atagacatta

ataaaaatag

2233

agatcctcgc
atatcatgaa
cggtgagagt
gctctttggt
caaattgagc
catagctgga

cacaaccggc

hairpin PO P15

cagcgaggat
tgaaccgacc
atttaccgct
ctttgctgct
agtctttacg
acattgactt
caggcagaga
cagagtttaa
gtcctaaaat
tcttgcaccg
ctttttgcgt
ggttaaagta
tatgttgtac
ttttaagggg
tattccaaag
cataatggta
tataatatta
tatagtttgg
atgtactact
tcactgttat
aacatatcat

tttcggtgag

tggtttcttt
caaaaacacc
cacaacacga
ggcaacctta
aaacgaattc
cgctttaaca

aactatgtac

Artificial sequence

ctagcagtct
gctaacagct
cgtaactttt
cagtaagcag
actggccagg
acgagtgccc
tctgggggag
aaagttcctt
cgatattaga
tctggtactt
tcaccacctt
gatttatcta
tcaccgtttt
agcggctgta
catgtagccg
aaaaggggtg
tctagattgt
ttttggtatc
gttgtagctg
tcaggggatc
gaacaaaaac

agtcacaaca

15
tgttatctat
gccaaaccaa
acggtcactt
gtgatggact
gcggccatga
tcgttgctga

aatacaatat

atgcaatttc
acagagcgag
gagaatgaaa
ctcgaccccg
ttctacaatt
cccagaaaag
aggctacaac
tcagtatggt
atggaccata
gttgaagaac
tttggtgaag
atattgtatt
tcagcaacga
tcatggccgce
agtccatcac
aagtgaccgt
ttggtttggc
atagataacc
aaatttaggt
ctaggttatc
accgccaaac

cgaacggtca

gataccaaaa
acaatctaga
cacccctttt
cggctacatg
tacagccgct
aaaacggtga

tagataaatc

agcttaaaac
ttttaaacac
actgtattcg
ggagctttat
actgcggagc
acgttaaaag
gccgcagaga
gtgctgaaag
ttattatggt
tataccatag
ctcgtggtat
gtacatagtt
tgttaaagcg
gaattcgttt
taaggttgcc
tcgtgttgtg
ggtgtttttg
taggaaattt
cttcttgctg
tatgatacca
caaacaatct

cttcacccct

ccaaactata
taatattata
taccattatg
ctttggaata
ccccttaaaa
gtacaacata

tactttaacc

aaacagtttc
cgcgtatttt
ttctcttctc
ttacgctccc
cgtgttaccc
attttacctt
aattttctct
cgagagaaag
cttacgcgat
aaatacttat
ggatttttga
gccggttgtg
tccagctatg
gctcaatttg
accaaagagc
actctcaccg
ttcatgatat
aaattaaatc
aatttatttc
aaaccaaact
agataatatt

ttttaccatt

1860
1920
1980
2040
2100
2160
2220
2229

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

1020
1080
1140
1200
1260
1320



atgtcaacat cgtgctcttt ggtggcaacc

atatcgcaac tcccaaattg agcaaacgaa

aaaattgctc ccgcatagct ggacgcttta

atactgacaa caacacaacc ggcaactatg

accacaagca ccatcaaaaa tccataccac

aagcgagctc agcataagta tttctatggt

agagagtgcc catatcgcgt aagaccataa

gactctcccg tagctttctc tcgctttcag

ctgcttcacc gcgagagaaa atttctctgc

ctgaatttcg ggcaaggtaa aatcttttaa

tgttgcgagt gctgggtaac acggctccgc

actggcgttt cccgggagcg taaataaagc

aaggcagagc agcgagaaga gaacgaatac

aatgattcgt aagaaaatac gcggtgttta

tcaacgaaca agtgaaactg tttgttttaa

ctggtttctt ttg

<210> 17

<211> 720

<212> DNA

<213> Beet mild yellowing virus

<220>

<221> CDS

<222> (1)..(720)

<223> PO protein of BMYV

<400> 17

atg caa ttt cag ctt aaa aca aac

Met GIn Phe GIn Leu Lys Thr Asn

1 5

ccg cta aca gct aca gag cga gtt

Pro Leu Thr Ala Thr Glu Arg val

20

aat cat tta ccg ctc gta act ttt

Asn His Leu Pro Leu val Thr Phe
35 40

ctt ctc gct gct ctg cct ttg ctg

Leu Leu Ala Ala Leu Pro Leu Leu

50 55

agc ttc att tac act ccc ggg aaa

Ser Phe Ile Tyr Thr Pro Gly Lys

65 70

ttc tac aat tac tgc gga gcc gtg

Phe Tyr Asn Tyr Cys Gly Ala val

85

16
ttagtgatgg
ttcgcggeca
acatcgttgc
tacaatacaa
gagcttcacc
atagttcttc
taatatggtc
cacaccatac
ggcgttgtag
cgtcttttct
agtaattgta
tccecggggtce
agttttcatt
aaactcgctc

gctgaaattg

ttc
Phe
10

act
Thr

agt
Ser

tta
Leu
25

aac
Asn

acc
Thr

aat
Asn

gag
Glu

gaa
Glu

ctc
Leu

agt
Ser

aag
Lys

tct
Ser
75

cgc
Arg

cag
Gln

tta
Leu

ccc
Pro
90

agc
Ser

actcggctac
tgatacagcc
tgaaaaacgg
tattagataa
aaaaaggtgg
aacaagtacc
cattctaata
tgaaaggaac
cctctccccc
ggggggcact
gaacctggcc
gagctgctta
ctcaaaagtt
tgtagctgtt

catagactgc

tgt
cys

tcg
Ser

ttg
Leu

tat
Tyr

ttt
Phe
30

gcg
Ala

att
Ile

aac
Asn

tgt
cys
45

ctc
Leu

cag
Gln
60

gac
Asp

tta
Leu

cga
Arg

ctg
Leu

act

cgc
Thr

Arg

aac
Asn

atgctttgga
gctcccctta
tgagtacaac
atctacttta
tgaacgcaaa
agacggtgca
tcgattttag
tttttaaact
agatctctgc
cgtaagtcaa
agtcgtaaag
ctgagcagca
acgagcggta
agcggtcggt
tagatcctcg

aac
Asn
15

cga
Arg

ctt
Leu

acg
Thr

tct
Ser

cgt
Arg

CCC
Pro

999
Gly

gcc

agg
Ala

Arg
80

att
Ile
95

gac
Asp

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2233

48

96

144

192

240

288



tta cga
Leu Arg

aat tca
Asn Ser

ttc tct
Phe Ser
130

gct gaa
Ala Glu
145

atg gac
Met Asp

cgt ctg
Arg Leu

ctc gct
Leu Ala

ttt tgg
Phe Trp

210
gaa atg

Glu Met
225

<210>
<211>
<212>
<213>
<400>
Met Gln
1

Pro Leu

Asn His

Leu Leu
50

Ser Phe
65

Phe Tyr

Leu Arg

gtg
val

ggc
Gly
115
cgc
Arg

agc
Ser

cat
Hi1s

gta
val

ttt
Phe
195

cgg
Arg

tat
Tyr

18
239
PRT
Beet

18

Phe

Thr

Leu

35

Ala

Ile

Asnh

val

CCC ccc aga aaa gac gtt
Pro Pro Arg Lys Asp val
100 105

aga gat ctg ggg gag agg
Arg Asp Leu Gly Glu Arg
120

ggt gaa gca gag ttt aaa
Gly Glu Ala Glu Phe Lys
135

gag aga aag cta cgg gag
Glu Arg Lys Leu Arg Glu
150

att att atg gtc tta cgc
Ile I1le Met val Leu Arg
165

ctt gtt gaa gaa cta tac
Leu val Glu Glu Leu Tyr
180 185

tgc gtt cac cac ctt ttt
Cys val His His Leu Phe
200
ttg gct aac ttc cct ggt
Leu Ala Asn Phe Pro Gly
215
ttt gaa aac tct ttc atc

Phe Glu Asn Ser Phe Ile
230

mild yellowing virus
Gln Leu Lys Thr Asn Ser
5

Ala Thr Glu Arg val Leu
20 25

Pro Leu val Thr Phe Glu
40

Ala Leu Pro Leu Leu Leu
55

Tyr Thr Pro Gly Lys Arg
70

Tyr Cys Gly Ala val Leu

Pro Pro Arg Lys Asp Vval
100 105

aaa
Lys

cta
Leu

aag
Lys

agt
ser

gat
Asp
170

cat
Hls

ggt
Gly

aaa
Lys

cag
Gln

Phe

10

Asn

Asn

Ser

Gln

Pro

90

Lys

17
aga
Arg

caa
Gln

ttc
Phe

cct
Pro
155

atg
Met

aga
Arg

gaa
Glu

tgg
Trp

aaa
Lys
235

Thr

Thr

Glu

Lys

Ser

75

Ser

Arg

ttt
Phe

cgc
Arg

ctt
Leu
140

aaa
Lys

aat
Asn

gct
Ala

ttt
Phe
220

gag
Glu

Cys

Ala

Asn

Gln

60

Leu

Thr

Phe

tac
Tyr

cgc
Arg
125

tca
Ser

atc
Ile

act
Thr

act
Thr

cgt
Arg
205

att
Ile

cta
Leu

Ser

Tyr

Cys

45

Leu

Arg

Arg

Tyr

ctt
Leu
110

aga
Arg

gta
val

gat
Asp

ctc
Leu

tat
Tyr
190

ggt
Gly

tgc
Cys

cgt
Arg

Leu

Phe

30

Ile

Asp

Leu

Asn

Leu
110

gcc
Ala

gaa
Glu

tgg
Trp

att
Ile

ttg
Leu
175

gct
Ala

atg
Met

tct
Ser

ttg
Leu

Asn

15

Leu

Arg

Pro

Ala

Ile

95

Ala

cga
Arg

att
Ile

tgt
cys

aga
Arg
160

cac
H1s

gag
Glu

gat
Asp

cac
H1s

tga

Arg

Thr

Ser

Gly

Arg

80

Asp

Arg

336

384

432

480

528

576

624

672

720



Asn

Phe

Ala

145

Met

Arg

Leu

Phe

Glu
225

ser

ser

130

Glu

Asp

Leu

Ala

Trp

Met

Gly

Arg

ser

His

val

Phe

195

Arg

Tyr

Arg

Gly

Glu

Ile

Leu

180

Cys

Leu

Phe

Asp

Glu

Arg

Ile

165

val

val

Ala

Glu

Leu

Ala

Lys

Met

Glu

His

Asn

Asn
230

Gly

Glu

135

Leu

val

Glu

His

Phe

215

Ser

Glu

120

Phe

Arg

Leu

Leu

Leu

200

Pro

Phe

Arg

Lys

Glu

Arg

Tyr

185

Phe

Gly

Ile

Leu

Lys

Ser

Asp

170

His

Gly

Lys

Gln

18

Gln

Phe

Pro

155

Met

Arg

Glu

Trp

Lys

Arg

Leu

140

Lys

Gly

Asn

Ala

Phe

220

Glu

Arg

Ser

Ile

Thr

Thr

Arg

Ile

Leu

Arg

val

Asp

Leu

Tyr

190

Gly

Cys

Arg

Glu

Trp

Leu

175

Ala

Met

Ser

Leu

Ile

Cys

Arg

His

Glu

Asp

His



