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~ SEQUENCE LISTING
<110> Temasek Life Sciences Laboratory Limited
<120> A Method to Enhance Plant Virus Resistance

<130> FP6838

<160> 53 )

<170>: PatentIn version 3.5

<210> 1

<211> 563

<212> DNA

<213> Jatropha curcas mosaic disease virus

<400> 1 ' : '

ggttacgatt taatcaggga tttgatctct gtcatcaggg cgaagaatta tgtcgaagcg 60
actagcagat atcatcattt caacacccgc ctcgaaggta cgtcgcégtc tgaacttcga _' 120
cagtccattc agcaaccgtg ttgctgtccc cactgtccge gtcacaaaaa gacaagectg 180
gataaacagg cccatgaatc ggaagcccag gtggtacagg atgttcaaaa gcccagatgt. 240
tcctagggga tgtgaaggcc catgtaaggt ccagtcgttt gaatctagac acgatgtget 300
ccatataggt aaggtgatgt gcatatctga tgtcactcgt ggtattgggc ttactcatcg 360
cgtgggcaag aggttttgtg ttaagtccgt ttacatcctg ggcaaggtat ggatggatga 420
aaatatcaag accaagaatc acactaatag cgtgatgttc ttcctcgtta gggatcgtag 480
gcctgttgat aagccccagg atttcggtga ggtgtttaac atgtttgata atgaacctag ‘540
tacagctact gtgaagaaca tgc ' : - 563
<210> 2

<211> 521

<212> DNA

<213> Jatropha curcas mosaic disease virus

<400> 2 :

actgctcaac actctcagtc ccatcgagta cattgtacaa tacatgctct acggctctta 60
caactgtatt aatacttata atccctaatc tatcgaggta ttttaatact tgggtcttaa 120
ataccctcaa gaaacgccag gtctgaggct gtaagatcgt ccagaccttg aaatccatcc 180
agcattgatg tagtcccaac gctttcctca ggttgtggtt gaaccgtatc tggatggtta 240
ttatgtccat cgtcgttccg aacggtctgt tgtcgtgctg aatgatcttg aaatagaggg 300
gétttgttac‘ctcccagata.aagacgccac“tcatcgcctg agctgcagtg atgagttccc 360
ctgtgcgtga atccatggtt gtggcagttg atgtgtacgt agtatgagca gccacattct 420
aaatcaaccc tcttacgccg aatggcttta cgcttagcag ctctgtgttt aaccttgatt 480
ggéacctgag tatagtbgtt ctgtgaggga gatgaaggtt g _ ) 521'
<210> 3

<211> 609 -

<212> DNA :

<213> Jatropha curcas mosaic disease virus
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<400>" 3
tagctggaat

actggcttgc
aagtgctfta
tagaccttgg
gﬁccacatag
ggccgcgeag
cggtcaaatg
cgatccaggt
ctaaggatcg
tttgcagatt
aaggtatcg

S 1

<212>
<213>

<400> 4
cgtttgaatc

DNA

ctcgtggtat
tcctgggcaa
tgttcttcct
ttaacatgtt
atctgggagg
ggaacgacga
ttgggactac
tggegtttct
tctgccagag
agtaaatcag
ttccatcaca
aaccctttct
'gaaaécgtga
gatagtcgga
ggacatctag
gacgtagatc
caatcaaaca

ctctgcaatc

1109

tgggccctgg
cgtacttggt
ggtaatgggg
gatttaagtc
tcttacctgt
cggcatccat
aagagaggga
ttgagcttat
taagagcctce

gttgaccccc

tagacacgat
tgggcttact
ggtatggatg
cgttagggat
cacgcacagg
taacaaatcc
tggacataat
atcaatgctg
tgagggtatt
ggggtcaaca
aggctctrtac
taagctcaaa
ccctctette

tggatgccgce

“caggtaagac

acttaaatcc
cccattacct
ccaagtacgg

cagggcccaa

attgcagagg
gtttgattgc
atctacgtca
tagatgtcca
cégacfatcg
cacgttttca
gaaagggttc
gtgatggaag
tgatttactg
tctggcagat

gtgctccata
catcgegtag
gatgaaaata
cgtaggcctg
ggaactcatc
cctctattte
aaccatccag
gatggatttc
cgataccttg

atctgcaaac

‘gatccttagg

cctggatcdg
atttgaccga
tgcgeggect
tatgfgggct
caaggtctac
aaagcactta

caagccagtt

ttccagcta ’

aagatagtgg
cagtccttct
tcaatgacgt
cataggtaat
ccctcgatta
tgaaaccacc
tgatacggag
tctttgagat
ccgctgttaa

cttccatcga

taggtaaggt
gcaagaggtt
tcaagaccaa
ttgataagcc
actgcagctc
aagatcattc
atacggttca
aaggtctgga
gaatggégaa
gacgcttacg
gagttagcac
atttttacaa
gttccagaég
ttgagaccga
cgtgcattgg
aacaatgatg

aaggaattta

‘caaattaaag

:Page 2

gaatacctcc
gggcccccat
tgtaccatgc
tatgtggacc
cgattgactt
cgtcgagttc
gttgtggtgt
aatctétagg

gtgctgeggce

tctggaatgt

Jatropha curcas mosaic disease virus

gatgtgcata
ttgtgttaag
gaatcacact
ccaggatttc
aggcgatgag
agcacgacaa
accacaacct
cgafcttaca
cattccagat

ccgcagceact

ctagagatta:

caccacaacc
aactcgacgg
agtcaatcgt

gtccacataa

catggtacaa -

tgggggccca

gaggtattcc’

PCT/SG2014/000003

tttaatttga
aaattccttt

atcattgttg

caatgcacga

cggtctcaaa

ttctggaact

tgtaaaaatc

:fQCtaactcc4

gtaagcgtcg

tccccattcec

tctgatgtca

tccgtttaca

aatagcgtga

ggtgaggtgt
tggcgtcttt
cagaccgttc
gaggaaagcg
gcctcagacc
cgatggaaga
taacagcggc

tctcaaagac

‘tccgtatcag

gtggtttcat
aatcgagggc
ttacctatgt
cgtcattgat

gaaggactgg
cactatcttc

60
120
180
240 _
300
360
420
480
540
600
609

60
120
180
240
300
360
420
480
540
600.

660
720,
780
840
900
960

1020

1080

1109



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

<400>

5

32

DNA
Jatropha curcas mosaic disease

5 -

" cctaaggatc cgcatgttct tcacagtagc tg

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

<400>

6

32

DNA

Jatropha curcas mosaic disease

6

ttagggaatt cggttacgat ttaatcaggg at

<210>

<211>

<212>

<213>
<400>

7

30

DNA

Jatropha curcas mosaic disease

7

ggaccaagct tggttacgat ttaatcaggg

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

<400>

8

33

DNA

Jatropha curcas mosaic disease

8

ttacctctcg aggcatgttc ttcacagtag ctg

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

<400>

9

32

DNA

Jatropha curcas mosaic disease

9

ggtaaggatc ccaaccttca tctccctcac ag

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

<400>

10

32

DNA :

Jatropha curcas mosaic disease

10

ttcaggaatt cactgctcaa cactctcagt cc

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

<400>

11

32

DNA

Jatropha curcas mosaic disease

11

tatccaagct tactgctcaa cactctcagt cc

<210>
<211>

- <212>

12
32
DNA

virus

virus

virus

virus

virus

virus

virus
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32

30

33

32

32
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Jatropha curcas mosaic- disease
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<213> virus
<400> 12 -
ccggactcga gcaaccttca tctccctcac ag. 32
. <210> 13
©<211> 33 .
<212> DNA : .
<213> Jatropha curcas mosaic disease virus
<400> 13
aagtaggatc cagctggaat tgggccctgg att 33
<210> 14
<211> 32
<212> DNA
<213> Jatropha curcas mosaic disease virus
<400> 14
tggacgaatt ccgatacctt ggaatgggga ac 32
<210> 15
<211> 32
<212> .DNA ‘
<213> 3Jatropha curcas mosaic disease virus
<400> 15
agtccaagct tcgatacctt ggaatgggga ac 32
<210> 16
<211> 31
.<212> DNA :
<213> Jatropha curcas mosaic disease virus
<400> 16
ggactctcga gtagctggaa ttgggccctg g 31
<210> 17
<211> 37
<212> DNA .
<213> Artificial Sequence
<220> :
<223>. PCR primer
<400> 17 v
agcgcctcga gcgtttgaat ctagacacga tgtgctce. 37
<210> 18
<211> 54
- <212> . DNA '
<213> Artificial Sequence
<220> ’
<223> . PCR primer
<400> 18 » - - . ,
tgcagtgatg agttcccctg tgcgtgaaca tgttaaacac ctcaccgaaa tcct 54
<210> 19
<211> 54
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<212> DNA
<213> Artificial Sequence

<220>
223> -PCR primer

<400> 19
gatttcggtg aggtgtttaa catgttcacg cacaggggaa ctcatcactg cagc

<210> 20

<211> 54

<212> DNA

<213> Artificial Sequence
<220> .

<223> PCR Primer

<400> 20

ggaatgttcc ccattccaag gtatcgaata ccctcaagaa acgccaggtc tgag

<210> 21

<211> 54

<212> DNA

<213> Artificial Sequence
<220>

<223> PCR primer

<400> 21

cagacctggc gtttcttgag ggtattcgat accttggaat ggggaacatt ccag

<210> 22

<211> 39

<212> DNA .
<213> Artificial Sequence

<220>
<223> PCR Primer

<400> 22
agcgcaagct ttagctggaa ttgggccctg gattgcaga

<210> 23

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer

<400> . 23
agcgcgaatt ctagctggaa ttgggccctg gattgcaga

<210> 24

<211> 39

<212> DNA

<213> Artificial Sequence

<220> ,
<223> PCR primer

<400> 24
agcgcactag tcgtttgaat ctagacacga tgtgctcca
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<210>
- <211>

C<212>
<213>

<220>
<223>_

<400>

25

24

DNA ’
Artificial Sequence

PCR primer
25

atctccactg. acgtaaggga tgac

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

' <220>
<223>

<400>

26

27

DNA :
Artificial Sequence

PCR primer
26

gtttaagatc tacttacgta atcaagc

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

<220>
<223>

<400>

27

24

DNA ’
Artificial Sequence

PCR primer
27

gagggcgaag aatctcgtge tttc

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

<220>
<223>

<400>

28

23

DNA :
Artificial Sequence

PCR primer
28

acttctacac agccatcggt cca

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

<220>
<223>

- <400>

29
20
DNA
Artificial Sequence

PCR primer

29

gaagaatctc gtgctttcag

<210>

<211>
<212>
<213>

<220>

30.
20
DNA .
Artificial Sequence -
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<223> PCR primer

<400> 30
caaccaagct ctgatagagt : s . 20

<210> 31

<211> 22

<212> DNA°

<213> - Artificial Sequence

<220>
<223> PCR primer

<400> 31
ctgcacaatg tgggaccctt tg . 22

<210> 32

<211> 22

<212> DNA

<213> Artificial Sequence

<220> .
<223> PCR primer

<400> 32
cttcgcectg atgacagaga tc : ‘ 22

)

<210> 33

<211> 19

<212> DNA

<213> Artificial Sequence

<220> .
<223> PCR primer

<400> 33 .
ggagttccgc ctgaggaag ’ 19

<210> 34

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 34 ' . ‘
cttctccagc aacgggctc oo 19

<210> 35
. <211> 695

" <212> DNA

<213> cauliflower mosaic virus

<400> 35 v <
caagcttgca tgcctgcagg tcaacatggt ggagcacgac actctcgtct actccaagaa 60

tatcaaagat acagtctcag aagaccagag ggctattgag acttttcaac aaagggtaat 120
atcgggaaac ctcctcggat tccattgccc agctatctgt cacttcatcg aaaggacagt 180

agaaaaggaa gatggcttct acaaatgcca tcattgegat aaaggaaagg'ctatcgttca 240

Page 7



agatgcctct
aaaagaagac
tggagcacga
gggctattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
<210>
<211>
<212>
<213>

<400> 36
accggatggc

36
DNA

tcagaacgct
ttggagtctg
tccggtgtat
cactcggtta
aagcgaccag
ttcgacagtc
gcctggataa
gatgttccta
gtgctccata
catcgcgtgg
gatgaaaata
cgtaggectg
cctagtacag
agtgccactg
tttagagtta
actgagaatg
acgctgaaaa
attaaattag
acggctctta

tgggtcttaa

aaatccatcc:

tggatggtta

2735

accgacagtg
gttccaacca
cactctcgtc
gacftttcaa
tcacttcatc
taaaggaaag
acccacgagg

ttgatgtgat

cgcgeteect
gcgtcaagct
cacaatgtgg
gcttgccgtg
cgatttaatc
cagatatcat
cattcagcaa
acaggcccat
ggggatgtga
taggtaaggt
gcaagaggtt
tcaagaccaa
ttgataagcc
ctactgtgaa
tcactggtgg
ataattatgt
cattgatgct
ttagaatcta
actgctcaac
caactgtatt
ataccctcaa
agcattgatg
ttatgtccat

gtcccaaaga
cgtcttcaaa
tactccaaga
caaagggtaa
gaaaggacag
gctatcgttc
aacatcgtgg

atctccactg

gctttgtggt
tgtataattg
gaccctttgg
aaataccttc
agggatttga
catttcaaca
ccgtgttgct
gaatcggaag
aggcccatgt
gatgtgcata
ttgtgttaag
gaatcacact
ccaggatttc
gaacatgcat
tcagtéthg
tgtctataat
gtatatggcg

tttttatgat

actctcagtc

aatacttata
gaaacgccag
tagtcccaac

cgtcgttceg

tggaccccca
gcaagtggat
atatCaaaga
tatcgggaaa
tagaaaagga

aagatgcctce

‘aaaaagaaga

acgta

Jatropha curcas mosaic disease virus

ggaccccccc
tggtcecctct
taaacgagtt
agctggtcga
tctctgtcat
cccgectcga
gtccccactg
cccaggtggt
aaggtccagt
tctgatgtca
tccgtttaca
aatagcgtga
ggtgaggtgt
cgtgatcgct

agcaaggaac

cagcaagagg

tgtactcacg
tcggtcagca

ccatcgagta

atccctaatc

gtctgaggct
gctttcctca

aacggtctgt
Page 8

cccacgagga
tgatgtgatg
tacagtctca
cctcctegga
agatggcttc
taccgacagt

cgttccaacc

cacgtggaga
ttaagtactt
ccctgactct
aggtacttat
cagggcgaag
aggtacgtcg
tccgegtcac
acaggatgtt
cgtttgaatc
ctcgtggtat
tcctgggeaa
tgttcttect
ttaacatgtt
atcaagtcct
aggctttagt
ctggcaagta
cctctaatcc

attaataaac

cattgtacaa

tatcgaggta
gtaagatcgt
ggttgtagtt
tgfégtgctg

PCT/SG2014/000003

acatcgtgga
gtcaacatgg
gaagaccaga
ttccattgce
tacaaatgcc
ggtcccaaag

acgtcttcaa

tgtcccccac

gctcagcaag
gtgcacggtt
tctcctgata
aattatgtcg
ccgtctgaac
aaaaagacaa
caaaagccca
tagacacgat
tgggcttact
ggtatggatg

cgttagggat

tgataatgaa

caggaagtgg
taggcgtttc

tgaaaaccat

tgtatacgct
attaaatttt
tacatgctct
ttttaatact
ccagaccttg
gaaccgtatc

aatgatcttg

300
360
420
480
540
600
660
695

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

1020

1080

1140

1200

1260

1320

1380
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aaatagaggg gatttgttac ctcccagata aagacgccac tcatcgcctg agctgcagtg 1440

atgagttccc ctgtgcgtga atccatggtt gtggcagttg atgtgtacgt agtatgagea 1500
gccacattct aaatcaaccc tcttacgecg aatggettta cgcttagcag ctctgtgttt 1560
aaccttgatt ggcacctgag tatagtggtt ctgtgaggga gatgaaggtt‘gcatttttga 1620
gtgcccaagc ttttaatgcg ctattctttt cctcatctag gaactcttta tégctggaat 1680
tgggccctgg attgcagagg aagatagtgg gaatacctcc ttfaatttga actggcttge 1740
cgtacttggt gtttgattgc cagtccttct gggcccccat aaattccttt aagtgcttta 1800
ggtaatgggg atctacgtca tcaatgacgt tgtaccatgc atcattgttg tagaccttgg 1860
gatttaagtc tagatgtcca cétaggtaat tatgtggacc-caatgcacga gcccacatag 1920
tcttacctgt ccgactatcg ccctcgatta cgattgactt cggtctcaaa ggccgcgeag . 1980
cggcatécat cacgttttca tgaaaccacc cgtcgagttc ttctggaact cggtcaaatg 2040
aagagaggga gaaagggttc tgatacggag gttgtggtgt tgtaaaaatc cgatccaggt 2100
ttgagcttat gtgatggaag tctttgégat aatctctagg tgctaéctcc ctaaggatcg 2160
taagagcctc tgatttactg ccgc;gttaa gtgctgcggce gtaagcgtcg tttgcagatt 2220
gttgacccee tctggcagat cttccatcga tctggaatgt tccccattcc aaggtatcgc 2280
cgtccttgtc gatgtaggac ttgacgtcgg agctggattt agctccctga‘atgttcggat 2340
ggaaatgtgc tgatctggtt ggggatacca ggtcgaagaa tcgcttattc tggcatttgt 2400
atttgccttc gaattggatg agcacgtgca gatgaggctc cccattctcg tggagetctc 2460
tgcagatctt gatgaattta gcgtttgtag gtgtttgaag cgctctaatt tgggaaagtg - 2520
cctcttcttt agttagagag cacctaggat aagtgaggaa atégttttta gcgtttattt 2580
gaaagcgctt aggaggtgac attctctctc ctcaatcggt actcaaacat ttagccccta 2640
tattaggtac tcaafatata catgagtacc atatggtata tgtgtaaata atgégaatat 2700
aatttgaatt tgaaagcggc catccgtata ataft ‘ ) 2735
<210> 37

<211> 2737

<212> DNA

<213> Jatropha curcas mosaic disease virus

<400> 37 - | - -

accggatgge cgcgecccccg ctttgtggtg gaccccccca cgtggagatg tcccccaatc 60
agaacgctcc gtcaaagctt gaatéattgt ggtccctctt taagtacttg ctcagcaagt | 120
ttgaaactgc acaatgtggg accctttgtt aaacgagttc cctgattccg ttcacggttt 180
ccggtgtatg ctagccgtga aatatctgca gttggttgaa ggtacctatt ctéccgatac 240
tctcggttac gatctaatca gagatttgat ctctgtcatt agggcgaaga attatgtcga 300
agcgaccagc agatatcatc atttcaactc ccgtctcgaa ggtacgtcgc cgtctgacct 360
tcgacagccc attcagcagce cgtgtttctg tccccactgt ccgegtcaca aaaagacaag 420
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cctggacaaa
atgttcctaa
tggtccatat
atcgegtagg
atgaaaatat
gtaggcctgt
ctagtacagc
gtgccaccgt
ttagagttaa
ctgagaatgc
cgctgaaaat
ttaaattaga
cggcatttac
gggttttaaa
aatccatcca
ggatggttat
aatagagggg
tgatttccec
ccacagttta
accttgattg
tgcccagget
gggccctgga
gtactttgtg
atagtgggga
attgagatcc
cttacctgtc

ggcatccatc

agagagggag

ggagcttata

aagagcctct
ttgacccect
‘gtccttgtcg
gaaatgtgct

tttgccttca

caggcccatg
gggatgtgaa
aggtaaggtt
taagaggttt

caagaccaag

tgataagccc

tactgtgaag
cactggtggt
taactatgtt
attgatgttg
tagaatctat
ctgctcaaca
aactgtatta
taccctcaag
gcattggtgt
tatgtccatc
atttattacc
tgtgcgtgaa
gatcaaccct

gtacctgagt

tttaatgcge

ttgcagagga
tttgattgcc
tcgacgtcat
agatgtccac
cgactatcgc

acgttttcgt

aaagggtttt

tgatggaagt
gatttactgc
ctggcagatc
atgtaggact
gacctgtttg
aactggatga

aatcggaagc
ggcccatgta
atgtgcatct
tgcgttaagt
aatcacacca
caggatttcg
aacatgcatc
cagtatgcta
gtgtataatc
tacatggcgt
ttttatgatt
ctgtcagtcc
atacttataa
aaacgccagg
agtcccaatg
gtcattccga
tcccagataa
tccatggttg
cttatgccgg
acagtggctc
tattcttttc
agatagtggg
agtccttctg
cgatgacgtt
ataagtaatt
cttcgattac
gaaaccactc
gatacggagc
ctcttaaata
cgctgttaag
ttccatecgat
tgacgtcgga
gggataccag
gcacgtgcag

ccagatggta
aggtccagtc
ctgaﬁgtcac
ccgtttacat
atagcgtgat
gtgaggtgtt
gtgatcgcta

‘gcaaggaaca

agcaagaggc
gtactcacgc
cggtcagcaa
catcgagtac
tccctaaact
tctgaggctg
ctttcctcag
acggtttgtt
agacgccatt
tggcagttga
atggctctac
ttcgagggag
ttcgtccagg
aataccacct
ggcccccata
gtaccatgca
atgtggaccc
gattgattta
gtcgagttct
cggttttgtt
atccctaggt
tgctgcggeg
ctggaatgtt
gctggattté
gtcgaagaat
atgaggttcc
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taggatgttc
gtttgagtcc
tcgtggtgtt
cctgggtaag
gttcttectc
taacatgttt
tcaagtcctce

ggctttagtt

tggcaagtat

ctctaatcct
ttaataaéca
attgtacaat
aacgaggtat
taagttcgtc
gttgtggttg
gtcgtgctga
catcgcctga
tgtgtacgta
gcttagcagc
atgaaggttg
aactctttat
ttaatttgaa
aattccttta
tcattgttgt
aatgcacgag
ggtctcaaag
tctggaactc
gtaaaaatcc
gcfaattcct
taagcgtcgt
ccccattcca
gctccctgaa
cgttgattct
ccattctcgt

PCT/SG2014/000003

agaagcccag
agacacgatg
gggctaactc
gtatggatgg
gttagggatc
gataatgaac
aggaagtgga
aggcgtttct
gaaaaccata
gtatatgcta
ttaaatttta
acatgctcta
tttaatactt
cagaccttga
aatcgtatct
atgatcttga
gctgcagtga
gtatgagcac
tctgtgttgg
cattttttag
agctggaatt

ctggcttgec

agtgctttag

agaccttagg
cccacatagt
gccgcegeage

ggtcaaatga

gatccaggtt

taaggatctt
ttgcagattg
atgtatcacc
cgttcggatg
ggcatftgta
ggagttcctt

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
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gcagattttg atgaatttag tgtttgttgg tgtttgaagc gctctaattt gtgaaagtgce 2520
ctcttcttta gttagagagc acctaggata agtgaggaaa tagtttttag cgtttattag 2580
aaagtgcata ggtggagaca ttctctctcc tcaatcggta ctcagctagc tttatctccc 2640
atattaggta ctcaatatat acatgagtac caaatggcat atatgtaaat aatgggaata - 2700
taatttgaat ttgaaagcgg cccatccgta taatatt ' 2737
<210> 38

<211> 771

<212> DNA

<213> - Jatropha curcas mosaic disease virus

<220>.
<221> CDS -
<222> (1)..(771)

<400> 38 . '

atg tcg aag cga cca gca gat atc atc att tca aca ccc gcc tcg aag 48
Met Ser Lys Arg Pro Ala Asp Ile Ile Ile Ser Thr Pro Ala Ser Lys

1 5 10 15

gta cgt cgc cgt ctg aac ttc gac agt cca ttc agé-aac cgt gtt gct 96
val Arg Arg égg Leu Asn Phe Asp Ser Pro Phe Ser Asn ggg val Ala
: 25

gtc ccc act gtc cgc gtc aca aaa aga caa gcc tgg ata aac agg ccc 144
val Pro ghr val Arg val Thr L%s Arg Gin Ala Trp I}e Asn Arg Pro
5 4 4

atg aat cgg aag ccc agg tgg tac agg atg ttc aaa agc cca gat gtt 192
Met égn Arg Lys Pro Arg ggp Tyr Arg Met Phe E%s Ser Pro Asp val

cct agg g%a tgt gaa g%c cca tgt aag gtc cag tcg ttt gaa tct aga 240
Ego Arg Gly Cys Glu goy Pro Cys Lys val ?}n.Ser Phe Glu Ser Agg
8

cac gat gtg ctc cat ata g?t aag gtg atg tgc éta tct gat gtc act 288
His Asp val Leu g}s Ile Gly Lys va Mgt Cys Ile Ser Asp ga1 Thr
' 9 5

cgt ggt att ggg ctt act cat cgc gtg ggc aag agg ttt tgt gtt aag 336
Arg Gly Ile Gé% Leu Thr His Arg ng Gly Lys Arg Phe gyg val Lys
. 1 : 1

tcc gtt tac atc ctg ggc . aag gta tgg atg gat gaa aat atc aag acc 384
Ser val Tyr Ile Leu Gly Lys val Trp Met Asp Glu Q;E ITle Lys Thr
115 120

aag aat cac act aat agc gtg atg ttc ttc ctc gtt agg gat cgt agg 432
Lys Agg His Thr-Asn Ser val Met Phe Phe Leu Xig Arg Asp Arg Arg
1 ) ) 135 B o

cct gtt gat aag ccc cag gat ttc ggt gag gtg ttt aac atg ttt gat 480
Pro val Asp Lys Pro GIn Asp Phe Gly Glu val Phe Asn Met Phe Asp
145 150 155 160

aat gaa cct agt'aca;gct act gtg aag aac atg cat cgt gat Cgc tat ' 528
Asn Glu Pro Ser TEE Ala Thr val Lys ASS Met His Arg Asp érg-Tyr
1 170 . 75

caa gtc ctc agg éag tgg agt gcc act gtc act g$t g?t cag tat gcg 576
“GIn val Leu Arg Lys Trp Ser Ala Thr val Thr Gly Gly Gin Tyr Ala .

" Page 11
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180 ' 185 ‘ 190

agc aag gaa cag gct tta gtt agg cgt ttc ttt aga gtt aat aat tat © 624
ser Lys g]u GIn Ala ‘Leu val Arg Arg Phe Phe Arg Xg} Asn Asn Tyr
95 ‘ 200 -

gtt gtc tat aat cag caa gag gct g?c aag tat gaa aac cat act gag 672
val val Tyr Asn GIn GIn Glu Ala Gly Lys Tyr Glu Asn His Thr Glu

210 215 220
aat gca ttg atg ctg tat atg gcg tgt act cac gcc-tct aat cct gta 720
Asn Ala Leu Met Leu Tyr Met Ala Cys Thr His Ala Ser Asn Pro val
225 230 ' ' 235 240

tac gct acg ctg aaa att aga atc tat ttt tat gat tcg gtc agc aat 768
Tyr Ala Thr Leu Lys Ile Arg Ile Tyr Phe Tyr Asp Ser val Ser Asn
245 250 ‘ - 255
taa L ' 771
210> 39 .
<211> 256 v
<212> PRT ' -
<213> 3atropha curcas mosaic disease virus
<400> 39
?et Ser Lys Arg Ero Ala Asp Ile Ile ige Ser Thr Pro Ala igr Lys

val Arg Arg gggfLeu'Asn Phe Asp ggr Pro Phe Ser Asn égg val Ala

val pro Thr val Arg val Thr Lys Arg Gln Ala Trp Ile Asn Arg Pro
- 35 40 45

Met égn Arg Lys Pro Arg Egp Tyr Arg Met Phe g%s Ser Pro Asp val

Pro Arg Gly Cys Glu Gly Pro Cys Lys val GIn Ser Phe Glu Ser Arg
65 , 70 .75 ' ' 80

His Asp val Leu His Ile Gly Lys val Met Cys Ile Ser Asp val Thr
: . 85 90 95

Arg Gly Ile 619 Leu Thr His Arg val Giy Lys Arg Phe Cys val Lys
: : 100 ' 105 . : 110

Ser val Tyr Ile Leu Gly Lys val Trp Met Asp Glu Asn Ile tys‘fhr
' 115 T 120 125

Lys Asn His Thr Asn Ser. val Met Phe éﬁe"Leu Va1'Arg Asp Arg Arg
130 _ 135 _ 140

Pro val Asp Lys Pro GIn Asp Phe Gly Glu val pPhe Asn Met Phe Asp
145 150 : 155 . 160

‘ pPage 12
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Asn Glu Pro Ser Thr Ala Thr Val Lys Asn Met Hi1s Arg Asp Arg Tyr
165 - 170 175

GIn val Leu Arg Lys Trp Ser Ala Thr val Thr Gly Gly GIn Tyr Ala
180 - 185 190

ser Lys Glu GIn Ala Leu val Arg Arg Phe Phe Arg val Asn Asn Tyr
195 200 205

- val val Tyr Asn GIn GIn Glu Ala Gly Lys Tyr Glu Asn His Thr Glu
210 215 220

Asn Ala Leu Met Leu Tyr Met Ala Cys Thr His Ala Ser Asn Pro Val

225 230 235 240

Tyr Ala Thr Leu Lys Ile Arg Ile Tyr Phe Tyr Asp Ser val Ser Asn
245 250 255

<210>" 40

<211> 1044

<212> DNA

<213> Jatropha curcas mosaic disease virus

<220>
<221> CDS
<222> (1)..(1044)

<400> 40

atg tca cct cct aag cgc ttt caa ata aac gct aaa aac tat ttc ctc 48
Met Ser Pro Pro Lys Arg Phe GIn Ile Asn Ala Lys Asn Tyr Phe Leu

1 5 . 10 : 15

act tat cct agg tgc tct cta act aaa gaa gag gca ctt tcc caa att 96
Thr Tyr Pro %59 Cys Ser Leu Thr Eys Glu Glu Ala Leu ggr Gln Ile
5 .

aga gcg ctt caa aca cct aca aac gct aaa ttc atc aag atc tgc aga | 144
Arg Ala éeu Gln Thr Pro Thr ﬁgn Ala Lys Phe Ile hgs Ile Cys Arg
5 !

gag ctc cac gag aat g?g gag cct cat ctg cac gtg ctc atc caa ttc 192
Glu %Su His Glu Asn Gly g;u Pro His Leu His gg Leu ITe GIn Phe :

gaa ggc aaa tac aaa tgc cag aat aag cga ttc ttc gac cfg gta tcc 240
g]u Gly Lys Tyr Lys Cys GIn Asn Lys Arg ;ge Phe Asp Leu val ger
5 - 70 ' _ 0

cca acc aga tca gca cqf ttc cat ccg aac att cag g?a gct aaa tcc .- 288
Pro Thr Arg Ser Ala His Phe His Pro ggn ITe GIn Gly Ala Lys Ser ‘ i
85 95 '

agc tcc gac gtc aag tcc tac atc gac aag gac g%c gat acc ttg gaa _ 336
Ser Ser Asp ng Lys Ser Tyr Ile égg Lys Asp Gly Asp 125 Leu Glu

tgg gga aca ttc cag atc gat g%a_aga tet gcc aga g%g ggt caa caa 384
Trp Gly IQE Phe GIn Ile Asp gz% Arg Ser Ala Arg gzg Gly GIn Gln

tct gca aac gac gct tac gcc gca gca ctt aac agc ggc agt aaa tca 432
Page 13
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Ser Ala Asn Asp Ala Tyr Ala Ala Ala Leu Asn Ser Gly Ser Lys Ser
130 135 ' 140

gag gct ctt acg atc ctt agg gag tta gca cct aga gat tat ctc aaa - 480
Glu Ala Leu Thr Ile Leu Arg Glu Leu Ala Pro Arg Asp Tyr Leu Lys
145 ' 150 155 - 160

gac ttc cat cac ata agc tca aac ctg gat cgg att ttt aca aca cca 528
Asp Phe His His Ile Ser Ser Asn Leu Asp Arg Ile Phe Thr Thr Pro ‘
. 165 ] 170 ' 175 .

caa cct ccg tat cag aac cct ttc tcc ctc tct tca ttt gac cga gtt 576
GIn-Pro Pro Tyr Gln Asn Pro Phe Ser Leu Ser Ser .Phe Asp Arg val
180 185 190

cca gaa gaa ctc gac g%g tgg ttt cat gaa aac gtg atg gat gcc gct 624
Pro Glu g;g Leu Asp Gly Trp 538 His Glu Asn Vva ggg Asp Ala Ala

gcg cgg cct ttg aga. ccg aag tca atc gta atc gag g?c gat agt cgg 672
Ala 958 Pro Leu Arg Pro 5{§ Ser Ile val Ile S;B Gly Asp Ser Arg

aca ggt aag act atg tgg gct cgt gca ttg g?t cca cat aat tac cta 720
Thr Gly Lys Thr met Trp Ala Arg Ala Leu Gly Pro His Asn Tyr Leu
225 230 . 235 240

tgt g?a cat cta gac tta aat ccc aag gtc tac aac aat gat gca tgg 768
Cys Gly His Leu ézp Leu Asnh Pro Lys ggg Tyr Asn Asn Asp é}g Trp
5

tac aac gtc att gét gac gta gat ccc cat tac cta aag cac tta aag 816
Tyr Asn val Ige Asp Asp val Asp Pro His Tyr Leu Lys His Leu Lys
260 : 265 27

gaa ttt atg ggg gcc cag aag gac tgg caa tca aac acc aag tac ggc 864
Glu Phe ggg Gly Ala GlIn Lys 938 Trp GIn Ser Asn ;gg Lys Tyr Gly

aag cca gtt caa att aaa g?a g?t att ccc act atc ttc ctc tgc aat 912
Lys 558 val GIn ITe Lys ggg Gly I1e Pro Thr §88 Phe Leu Cys Asn )

cca g?g ccc. aat tcc agc tat aaa gag ttc cta gat gag gaa aag aat 960
Pro Gly Pro Asn Ser Ser Tyr Lys Glu Phe Leu Asp Glu Glu Lys Asn
305 . 310 315 320

agc gca tta aaa gct tgg gca ctc aaa aat gca acc ttc atc tcc ctc 1008
Ser Ala Leu Lys é}? Trp Ala Leu Lys ggg Ala Thr pPhe Ile ggg Leu .

aca gaa cca cta tac tca ggt gcc aat caa g?t taa ' 1044
Thr Glu Pro 558 Tyr Ser Gly Ala ézn Gln Gly :
: 5

<210> 41

<211> 347

'<212> PRT

<213> Jatropha curcas mosaic disease virus

<400> 41
Met Ser Pro Pro Lys Arg Phe GIn ITe Asn Ala Lys Asn Tyr Phe Leu
1 5 10 15

Thr Tyr Pro Arg Cys Ser Leu Thr Lys Glu Glu Ala Leu Ser GIn Ile
Page 14
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20 25 30

Arg Ala seu GIn Thr pPro Thr ﬁgn A1é Lys Phe Ile kgs Ile Cys Arg
5 .

Glu Leu His Glu Ash Gly Glu Pro His‘Léu His val Leu Ile G]n‘Phe
50 55 60 .

Glu Gly Lys Tyr Lys Cys Gln Asn Lys Arg Phe Phe Asp LeuMVa1 Ser
65 o 70 75 80

pPro Thr Arg Ser A1a His Phe His Pro Asn Ile GIn Gly Ala Lys Ser
85 : 90 95

Ser Ser Asp val Lys Ser Tyr Ile Asp Lys Asp Gly Asp Thr Leu Glu
100 105 a 110

Trp Gly Thr Phe Gln Ile Asp Gly Arg Ser Ala Arg Gly Gly Gln Gln
115 ‘ _ 120 : 125

Ser Ala Asn Asp Ala Tyr Ala Ala Ala Leu Asn Ser Gly Ser Lys Ser
130 135 140

Glu Ala Leu Thr Ile Leu Arg Glu Leu Ala Pro Arg Asp Tyr Leu Lys
145 150 155 160

Asp Phe His His Ile Ser Ser Asn Leu Asp Arg Ile Phe Thr Thr Pro
165 170 175

Gln Pro Pro Tyr Gln Asn Pro Phe Ser Leu Ser Ser Phe Asp Arg val
180 185 190

Pro Glu Glu Leu Asp Gly Trp Phe His Glu Asn val Met Asp Ala Ala
195 200 205

Ala Arg Pro Leu Arg Pro Lys Ser Ile val Ile Glu Gly Asp Ser Arg
210 : 215 - - 220

Thr Gly Lys Thr Met Trp Ala Arg Ala Leu Gly Pro His Asn Tyr Leu
225 _ 230 235 : 240

Cys Gly His Leu Asp Leu Asn Pro Lys val Tyr Asn Asn Asp Ala Trp
v o 245 ’ 250 : . 255

Tyr Asn val Ile Asp Asp val Asp Pro His Tyr Leu Lys His Leu Lys
260 ' 265 » 270

Glu Phe Met Gly Ala GIn Lys Asp Trp GIn Ser Asn Thr Lys Tyr Gly
275 , 280 285

Lys Pro val GIn Ile Lys Gly Gly Ile Pro Thr Ile Phe Leu Cys Asn
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290 295 300

Pro Gly Pro Asn Ser Ser Tyr Lys Glu Phe Leu Asp Glu Glu Lys Asn
305 310 315 : 320

Ser Ala Leu Lys Ala Trp Ala Leu Lys Asn Ala Thr Phe Ile Ser Leu
, 325 330 : 335

Thr Glu Pro Leu Tyr Ser Gly Ala Asn GIn Gly
340 345

<210> 42

<211> 408
<212> DNA .
<213> 3Jatropha curcas mosaic disease virus

{

<220>
<221> CDS
©<222>  (1)..(408)

<400> 42 , :
atg caa cct tca tct ccc tca cag aac cac tat act cag gtg cca atc 48
Met GIn Pro Ser Ser Pro Ser GIn Asn Has Tyr Thr GIn val pro Ile

1 5 ' 1 ‘ 15

~ aag gtt aaa cac aga gct gct aag cgt aaa gcc att cgg cgt aag agg 96
Lys val Lys ggs Arg Ala Ala Lys grg Lys Ala Ile Arg égg Lys Arg
5 :

gtt gat tta gaa tgt g%c tgc tca tac tac gta cac atc aac tgc cac 144
val Asp ggu Glu Cys Gly Cys Sgr Tyr Tyr val His i}e Asn Cys His
4 )

aac cat g?a ttc acg cgclagg,g?a act cat cac tgc agc tca ggc gat 192
Asn ggs Gly Phe Thr His égg Gly Thr His Hisvg%s Ser Ser Gly Asp

gag tgg cgt ctt tat ctg g?a g?t aac aaa tcc cct cta ttt caa gat ' 240
Glu Trp Arg Leu Tyr Lgu Gly Gly Asn Lys ;Er Pro Leu Phe GIn Asp
65 7 : 80

cat tca gca cga caa cag acc gtt-cgg aac gac gat g%a cat aat aac 288
His Ser Ala Arg g1n GIn Thr val Arg Agn Asp Asp Gly His Ssn Asn
) 5 9 5

cat cca gat acg gtt caa cca caa cct gag gaa agc gtt g?g act aca ’ 336
His Pro -Asp ThB val GIn Pro GIn ;ro Glu Glu Ser val G 5 Thr Thr
. 10 05 11

tca atg ctg gat g?a ttt caa g?t ctg gac gat ctt aca gcc tca gac - 384
ser Met iig Asp Gly Phe GIn %25 Leu Asp Asp Leu Tgr Ala Ser Asp
v . 125

ctg gcg ttt ctt gag‘g?t att'taa . v 408
Leu Ala Phe Leu Glu Gly Ile ‘ ' '
130 135

<210> 43

<211>. 135

<212> PRT ‘ - v
<213> 3atropha curcas mosaic disease virus
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<400> 43

Met Gln Pro Ser Ser Pro Ser Gln Asn His Tyr Thr Gln val Pro Ile
1 5 10 - 15

Lys val Lys ggs Arg Ala Ala Lys érg Lys Ala Ile Arg égg Lys Arg
5 v

val Asp geu Glu cys Gly Cys SSr Tyr Tyr val His ﬁ}e Asn Cys His
5 4

Asn His Gly Phe Thr His Agg Gly Thr His His g%s ser Ser Gly Asp
50 5 . :

Glu Trp Arg Leu Tyr Leu Gly Gly Asn Lys Ser Pro Leu Phe Gln Asp
65 70 75 80

‘His Ser Ala Arg Gln Gln Thr val Arg Asn Asp Asp Gly His Asn Asn
85 90 95

His Pro Asp Thr val GIn Pro GIn Pro Glu Glu Ser val Gly Thr Thr
. 100 105 : 110

Ser Met Leu Asp Gly Phe Gln Gly Leu Asp Asp Leu Thr Ala Ser Asp
115 _ 120 125

Leu Ala Phe Leu Glu Gly Ile
130 135 -

<210> 44

<211> 405

<212> DNA

<213> 3Jatropha curcas mosaic disease virus

<220>
<221> CDS
<222> -(1)..(405)

<400> 44 '

atg gat tca cgc aca g?g gaa ctc atc act gca gct cag gcg atg agt 48
Met Asp Ser Arg Thr Gly Glu Leu Ile Thr Ala Ala Gln Ala Met Ser

. 15

g%c gtc ttt atc tgg gag gta aca aat ccc ctc tat ttc aag atc att 96
Gly val Phe Ile Trp Glu val Thr Asn Pro Leu Tyr Phe gys Ile 1le
© 20 . 25" : 0

cag cac gac aac aga ccg ttc g?a acg acg atg gac ata ata acc atc 144
Gln His ésp Asn Arg Pro Phe g y Thr Thr Met Asp I}e Ile Thr Ile :
5 0’ : 45

cag ata cgg ttc aac cac aac ctg agg aaa gcg ttg gga cta cat caa 192
Gln gge Arg Phe Asn His égn Leu Arg Lys Ala %8” Gly Leu-His G1n '

tgc tgg atg gat ttc éag gtc tgg acg atc tta cag cct cag acc tgg 240
Cys Trp Met Asp Phe Lys val Trp Thr Ile Leu GIn Pro Gln Thr Trp :
65 70 » 75 - 80
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cgt ttc ttg agg gta ttt-aag acc caa gta tta aaa tac ctc gat aga 288
Arg Phe Leu Arg val Phe Lys Thr GIn val Leu Lys Tyr Leu Asp Arg :
_ 85 - 90 95
tta g?g att ata agt att aat aca gtt gta aga gcc gta gag cat gta 336
Leu Gly Ile Ile Ser Ile Asn Thr val val Arg Ala val Glu His val
100 105 110
ttg tac aat gta ctc gat ggg act gag agt gtt gag cag tct aat tta 384
Leu Tyr Asn Val Leu Asp Gly Thr Glu Ser val Glu GIn Ser Asn Leu
115 120 125
ata aaa ttt aat gtt tat taa : 405
Ile Lys Phe Asn val Tyr
130 -
<210> 45
<211> 134
<212> PRT )
<213> Jatropha curcas mosaic disease virus
<400> 45 '

Met Asp Ser Arg ghr Gly Glu Leu Ile Igr Ala Ala Gln Ala Met Ser
1 . 15

Gly val pPhe Ile Trp Glu val Thr Asn Pro Leu Tyr Phe Lys Ile Ile
20 25 30

Gln His ésp Asn Arg Pro Phe Ggy Thr Thr Met Asp Z;e Ile Thr Ile
5 4 .

GIn Ile Arg Phe Asn His Agn Leu Arg Lys Ala ggu Gly Leu His GIn
50 5

Cys Trp Met Asp Phe Lys val Trp Thr Ile Leu Gln Pro GIn Thr Trp
65 70 75 80

Arg Phe Leu Arg §a1 Phe Lys Thr GIn gg1 Leu Lys Tyr Leu Sgp Arg
>

Leu Gly Ile Ile ser Ile Asn Thr val val Arg Ala val Glu His val
_ 100 ( 105 : 110

Leu Tyr Asn va1’Leu Asp Gly Thr Glu Ser val Glu GIn Ser Asn Leu
115 120 125

Ile Lys Phe Asn val Tyr

<210> 46

<211> 303

<212> DNA

<213> 3Jatropha curcas mosaic disease virus

<220>
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<221> DS :
<222> (1)..(303)

<400> 46 . .
atg g?g agc ctc atc tgc acg tgc tcd tcc aat tcg aag gca-aat aca 48
Tet Gly Ser Leu §1e Cys Thr Cys Ser igr Asn Ser Lys Ala Agn Thr

) ‘ . 1

"aat gcc aga ata agc gat tct tcg acc tgg tat ccc caa cca gat cag 96
Asn Ala Arg.Ile Ser Asp Ser Ser Thr Trp Tyr Pro GIn Pro Asp Gin
20 . 25 - 30

cac att tcc atc cga aca ttc agg gadﬁcta aat cca. gct ccg acg tca 144
His Ile Ser Ile Arg Thr Phe Arg Glu Leu Asn Pro Ala Pro Thr Ser
- 35 - 40 . 45

agt cct aca tcg aca agg acg gcg ata cct tgg aat g?g gaa cat tcc 192
Ser Ego Thr ser Thr Arg Egr Ala 1Te Pro Trp ggn Gly Glu His Sser

aga tcg atg gaa gat ctg cca gag‘g?g gtc aac aat ctg caa acg acg . 240
ggg Ser Met Glu Asp %gu Pro Glu Gly val 9§n Asn Leu GIn Thr ggr

ctt acg ccg cag cac tta aca gcg gca gta aat cag agg ctc tta cga 288
Leu Thr Pro Gin g;s Leu Thr Ala Ala gg1 Asn GIn Arg Leu ;gu Arg

Ser Leu Ser

tcc tta g?g agt tag : ' 303
Gly
100

. <210> 47
<211> 100
<212> PRT
<213> 3Jatropha curcas mosaic disease virus

<400> 47
Met Gly Ser Leu Ile Cys Thr Cys Ser Ser Asn Ser Lys Ala Asn Thr
1 5 10 15 .

Asn Ala Arg Ile Ser Asp ser ser Thr Trp Tyr Pro GIn Pro Asp Gln
20 25 30

His Ile Ser Ile Arg Thr Phe Arg Glu Leu Asn Pro Ala Pro Thr Ser
35 . 40 45

Ser Pgo Thr Ser Thr Arg E?r‘A1a Ile Pro Trp ggn Gly Glu His Ser
5 .

Arg Ser Met Glu Asp Leu Pro Glu Gly val Asn Asn Leu Gln Thr Thr
65 - 70 75 . 80

Leu Thr Pro GIn His Leu Thr Ala Ala val Asn GIn Arg Leu Leu Arg
: 85 90 _ 95

Ser Leu Gly Ser
-100
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<210> 48

<211> 486

<212> DNA

<213> Jatropha curcas mosaic disease virus

<220>
<221> DS
<222> (1)..(486)

<400> 48 .

atg cat gtt ctt cac agt agc tgt act agg ttc att atc-aaa cat gtt 48
Met His val Leu g1s Ser Ser Cys Thr ?gg Phe Ile Ile Lys g;s val

1

daaa cac ctc acc gaa atc ctg ggg ctt atc aac agg cct acg atc cct 96
Lys His Leu Thr Glu Ile Leu Gly Leu Ile Asn Arg Pro ghr Ile Pro
20 N 25 0

aac gag gaa gaa cat cac gct att agt gtg att ctt ggt ctt gat att . 144
Asn Glu Glu Glu His His Ala Ile Ser val Ile Leu Gly Leu Asp Ile
35 40 } 45

ttc atc cat cca tac ctt gcc cag gat gta aac g?a ctt aac aca aaa 192
Phe Ile His Pro Tyr Leu Ala Gln Asp val Asn goy Leu Asn Thr Lys v
50 55 -

cct ctt gce cac geg atg agt aag ccc aat acc acg agt gac atc aga 240
ggo Leu Ala His Ala ggt Ser Lys Pro Asn ;gr Thr ser Asp Ile ggg

tat gca cat cac ctt acc tat atg gag cac atc gtg tct aga ttc aaa 288
Tyr Ala His His Leu Thr Tyr Met Glu gss Ile val Sser Arg ghe Lys
85 ) 5

cga ctg gac ctt aca tgg gcc ttc aca tcc cct agg aac atc tgg gct 336
Arg Leu Asp-LSS Thr Trp Ala Phe IBE Ser Pro Arg Asn ilg Trp Ala
1 .

ttt gaa cat cct gta cca cct ggg ctt ccg att cat g?g cct gtt tat 384
Phe Glu H1§ Pro val Pro Pro gz% Leu Pro Ile His gzg Pro val Tyr
1

cca g?c ttg tct ttt tgt gac gcg gac agt g?g gac agc aac acg gtt 432
Pro 53%_Leu Ser pPhe Cys Qgg Ala Asp Ser Gly ng Ser Asn Thr val

| gct gaa tgg act gtc gaa gtt cag acg gcg acg tac ctt cga g%c g?g : 480
Ala Glu Trp Thr val Glu val GIn Thr Ala Thr Tyr Leu Arg Gly Gly
145 150 155 160

tgt tga ‘ 486
Ccys . o

<210> 49

<211> 161

<212> PRT : : o
<213> Jatropha curcas mosaic disease virus

<400> 49

Met His val Leu His Ser Ser Cys Thr Arg Phe Ile Ile Lys His val
1 5 - 10 . 15

Lys His teu Thr Glu Ile Leu Gly Leu Ile Asn Arg Pro Thr Ile Pro
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20 ' 25 30 -

Asn Glu Glu Glu His His Ala Ile Ser val Ile Leu Gly Leu Asp Ile
‘ 35 : ‘40 45

Phe Ile His Pro Tyr Leu Ala GIn Asp val Asn G&y Leu Asnh Thr Lys
50 55 6

Pro Leu Ala His Ala Met Ser Lys Pro Asn Thr Thr Ser Asp Ile Arg
65 . 70 .75 80

Tyr Ala His His Leu Thr Tyr Met Glu His Ile val ser Arg Phe Lys
85 : 90 95

Arg Leu Asp Leu Thr Trp Ala Phe Thr Ser Pro Arg Asn Ile Trp Ala
100 105 110

phe Glu His Pro val Pro Pro Gly Leu Pro Ile His Gly Pro val Tyr
- 115 120 125

Pro Gly Leu Ser Phe Cys Asp Ala Asp Ser Gly ?sp Ser Asn Thr val

Ala Glu Trp Thr val Glu val GIn Thr Ala Thr Tyr Leu Arg Gly Gly

145 150 155 160
Cys
" <210> 50
<211> 1297
<212> DNA
<213> Artificial Sequence
<220> ‘

<223> hairpin RNAi construct

<220> .

<221> misc_feature

<222> (655)..(655)

<223> nis a, ¢, g, or t

<220> _

<221> misc_feature

<222> (661)..(661)

<223> nis a, ¢, g, or t_

;3gg;ttggt cacagtagct gtactaggtt cattatcaaa catgttaaac acctcaccga 60
aatcctgggg cttatcaaca ggcctacgat ccctaacgag gaagaacatc acgctattag: 120
tgtgattctt ggtcttgata ttttcatcca tccatacctt gcccaggatg taaacggact 180
taacacaaaa cctcttgccc acgegatgag taagcccaat accacgagtg acatcégata 240
tgcacatcac cttacctata tggagcacat cgtgtctaga ttcaaacgac tggaccttac 300
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atgggccttc
tccgattcat
caacacggtt
ttgaaatgat
aaatccctga
cattttttta
nattaagaaa
tgtttgcaga
attatgtcga
_cgtctgaact

aaaagacaag

dadaagcccag

agacacgatg
gggcttactc
gtatggatgg
gttagggatc
gataatgaac
<210>
<211>
<212>
<213>

<220>
<223>»

51
DNA

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

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

<400> 51

caaccttcat-

gctgctaage
facgtacacé
tcaggcgatg
tcagcacgac

caaccacaac

1213

acatccccta
gggcctgttt
gctgaatgga
gatatctgct
ttaaatcgta
atcactacta
gtacccttcc
attcggttac

agcgaccagc

tcgacagtec

cctggataaa
atgttcctag
tgctccatat
atcgcgtggg
atgaaaatat
gtaggcctgt

ctagtacagc

misc_feature
(613)..(613)
nis a, ¢, g,

misc_feature
(619)..(619
nisa, ¢, g,

ctcecctcaca
gtaaagccat
tcaactgcca
agtggégtct
aacagaccgt

ctgaggaaag

ggaacatctg
atccaggctt
ctgtcgaagt
ggtcgcttcg
accaagcttg
cccattgecat
ttggctftgt
gatttaatca
agatatcatc
attcagcaac
caggcccatg
gggatgtgaa
aggtaaggtg
caagaggttt
caagaccaag
tgataagccc

tac¢tgtgaag

Artificial Sequence

hairpin RNAi construct

or t

or t

gaaccactat
tcggcgtaag

caaccatgga

ttatctggga

tcggaacgac

cgttgggact

ggcttttgaa
gtctttttgt
tcagacggcg
acataattct
attacgtaag
tgaacaaact
tgatgtggta
gggatttgat
atttcaacac
cgtgttgctg
aatcggaagc
ggcccatgta
atgtgcatat
tgtgttaagt
aatcacacta
caggatttcg

aacatgc

actcaggtgc
agggttgatt
ttcacgcaca
ggtaacaaat
gafggéCata
acatcaatgc
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catcctgtac
gacgcggaca
acgtaccttc
tegcectgat

tagatcttaa

‘tcaagttctt

ccattgtcca
ctctgtcatc
ccgcctcgaa
tcceccactgt
ccaggtggta
aggtccagtc
ctgatgtcac
ccgtttacat
atagcgtgat
gtgaggtgtt

caatcaaggt
tagaatgtgg
ggggaactca
cccctetatt
ataaccatcc

tggatggatt

PCT/SG2014/000003

cacctgggct
gtggggacag
gaggcaggty
gacagagatc
acacctacac
cttancttca
ttgtcttgtg
agggcgaaga
ggtacgtcge
ccgcgtcaca
caggatgttc
gtttgaatct
tcgtggtatt
cctgggcaag
gttctteccte

taacatgttt

taaacacaga
ctgctcatac
tcactgcagc
tcaagatcat
agatacggtt
tcaaggtctg

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1297

120
180
240
300
360



gacgatctta
atacctcgat
attgtacaat
gatcttaaac
aagttcttct
attgtccatt
tacattgtac
tctatcgagg
ctgtaagatc
.caggtfgtgg
gttgtcgtge
actcatcgec
tgatgtgtac
tacgcttagc
gagatgaagg
<210>
<211>
<212>
<213>

<220>
<223>

52

DNA

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

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

<400> 52
tagctggaat

actggcttgce
' aagtgcttta
tagaccttgg
gcccacatag
ggccgegeag
cggtcaaatg
cgatccaggt

ctaaggatcg

1389

cagcctcaga
agattaggga
gtactcgatg
acctacacca
tancttcana
gtcttgtgtg
aatacatgct
tattttaata
gtccagacct
ttgaaccgta
tgaatgatct
tgagctgeag
gtagtatgag
agctctgtgt
ttg

misc_feature
(701)..(701)
nisa, ¢, g, or t

misc_feature
(707)..(707)
nisa, ¢, g, ort

tgggcectgg
cgtacttggt
ggtaatgggg
gatttaagtc
tcttacctgt
cggcatccat
aagagaggga
ttgagcttat

taagagcctc

cctggegttt
ttataagtat
ggactgagag
tttttttaat
ttaagaaagt

tttgcagaat

ctacggctct

cttgggtctt
tgaaatccat
tctggatggt
tgaaatagag
tgatgagttc
cagccacatt

ttaaccttga

Artificial Sequence

hairpin RNA1 construct

attgcagagg

gtttgattgc.

atctacgtca

tagatgtcca
ccgactatcg
cacgttttca
gaaagggttc
gtgatggaag
tgatttactg

cttgagggta
taatacagtt
tgttgagcag
cactactacc
acccttcctt
tcactgctca
tacaactgta
aaataccctc
ccagcattga
tattatgtcc
gggatttgtt
ccctgtgegt
ctaaatcaac

ttggcacctg

aagatagtgg
cagtccttct
tcaatgacgt
cataggtaat

ccctcgatta

tgaaaccacc

tgatacggag
tctttgagat

ccgctgttaa
Page 23

tttaagaccc
gtaagagccg
taagcttgat
cattgcattg
ggctttgttg
acactctcag
ttaatactta
aagaaacgcc
tgtagtccca
atcgtcgttc
acctcccaga
gaatccatgg
cctcttacge

agtatagtgg

gaataCCtCC
gggcccccat
tgtaccatgc
tatgtggacc
cgattgactt
cgtcgagttc
gttgtggtgt
aatctctagg

gtgctgcggc

- PCT/SG2014/000003

aagtattaaa
tagagcatgt
tacgtaagta
aacaaacttc
atgtggtacc
tcccatcgag
taatccctaa
aggtctgagg
acgctttcct
cgaacggtct
taaagacgcc
ttgtggcagt
cgaatggctt
ttctgtgagg

tttaatttga

aaattccttt

atcattgttg

caatgcacga
cggtctcaaa
ttctggaact
tgtaaaaatc
tgctaactcc

gtaagcgtcg

420
480

540

600
660
720
780
840
900
960

1020

1080
1140
1200
1213

120

180

240
300
360
420
480
540



tttgcagatt
" aaggtatcga
ctactaccca
ccttecttgg
cgataccttg
atctgcaaac
gatccttagg
cctggatcgg
atttgaccga
tgcgcggect
tatgtgggct
caaggtctac
aaagcactta
caagccagtt
ttccagcta
<210>
<211>
<212>
<213>

<220>
<223>

DNA

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

<400> 53
cgtttgaatc

ctcgtggtat
- tcctgggeaa
tgttcttect
ttaacatgtt
atctgggagg
ggaacgacga

ttgggactac

53
2389

gttgaccccc
agcttgatté
ttgcattgaa
ctttgttgat
gaatggggaa
gacgcttacg
gagttagcac
atttttacaa
gttccagaag
ttgagaccga
cgtgcattgg
aacaatgatg
éaggaattta

Caaattaaag

mﬁsc_feature
(1201)..(1201)
nisa, ¢, g,

misc_feature
(1207)..(1207)
nisa, c, g, ort

tagacacgat
tgggcttacf
ggtatggatg
cgttagggat
cacgcacagg
taacaaatcc
tggacataat

atcaatgctg

tctggcagat

cgtaagtaga

caaacttcaa
gtggtaccat
cattccagat
ccgcagcéct
ctagagatta
caccacaacc
aactcgacgg
agtcaatcgt
gtccacataa
catggtacaa

tgggggecca
gaggtattcc

Artificial Sequence

hairpin RNAi construct

or t

gtgctccata
cafcgcgtgg
gatgaaaata
cgtaggcctg
ggaactcatc
cctctatttce
aaccatécag

gatggatttc

cttccatcga

tcttaaacac

gttcttctta

tgtccattgt
cgatggaaga
taacagcggc
tctcaaagac
tccgtatcag
gtggtttcat
aatcéagggc
ttatctatgt
cgtcattgat
gaaggactgg

cactatcttc

taggtaaggt
gcaagaggtt
tcaagaccaa
ttgataagcc
actgcagctc
aagatcattc
atacggttca

aaggtctgga
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tctggaatgt
ctacaccatt
ncttcanatt
cttgtgtgtt
tctgccagag
agtaaatcag
ttccatcaca
aaccctttet
gaaaacgtga
gatagtcgga
ggacatctag

gacgtagatc

‘caatcaaaca

ctctgcaatc

gatgtgcata
ttgtgttaag
gaatcacact
ccaggatttc
aggcgatgag
agcacgacaa
accacaacct

cgatcttaca

PCT/SG2014/000003 -

tcecccattec
tttttaatca
aagaaagtac
tgcagaattc
ggggtcaaca
aggctcttac
taagctcaaa
ccctectette
tggatgccgce
caggtaagac
acttaaatcc
cccattacct
ccaagtacgg

cagggcccaa

tctgatgtca
tccgtttaca
aatagcgtga
ggtgaggtgt
tggcgtcttt
cagaccgttc

gaggaaagcg

gcctcagace

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1389

60
120
180
240
300
360
420
480



tggcgtttct
tctgecagag
agtaaatcag
ttccatcaca
aaccctttct
gaaaacgtga
gatégtcgga
ggacatctag
gacgtagatc
caatcaaaca
ctctgcaatc

ctacaccatt

ncttcanatt

cttgtgtgtt
gaatacctcc

gggcccccat

tgtaccatgc

tatgtggacc
cgattgactt
cgtcgagttc
gttgtggtgt
aatctctagg
QtQCtQCQQC
tctggaatgt
gtaagatcgt
ggttgtggtt
tgtcgtgctg
{catcgcctg
aaatcctggg
gtgtgattct
ttaacacaaa

atgcacatca

tgagggtatt
ggggtcaaca

‘aggctcttac

taagctcaaa
ccctetette

tggatgccge

‘caggtaagac

acttaaatcc
cccattacct
ccaagtacgg
cagggcccaa
tttttaatca
aagaaagtac
tgcagaattc
tttaatttga
aaattccttt
atcattgttg
caatgcacga
cggtctcaaa
ttctggaact
tgtaaaaatc
tgctaactcc
gtaagcgtcg

tccecattcec

ccagaccttg

gaaccgtatc
aatgatcttg
agctgcagtg
gcttatcaac
tggtcttgat
acctcttgec

ccttacctat

cgataccttg
atctgcaaac
gatccttagg
cctggatcgg
atttgaccga
tgcgeggect
tatgtgggct
caaggtctac
aaagcactta
caagccagtt
ttccagctaa
ctactaccca
ccttecttgg
tagctggaat
actggcttge
aagtgcttta
tagaccttgg
gcccacatag
ggccgcgeag
cggtcaaatg
cgatccaggt
ctaaggatcg
tttgcagatt
aaggtétcga
aaatccatcc
tggatggtta
aaatagaggg
atgagttccc
aggcctacga
attttcatcc
cacgcgatga

atggagcaca

‘gaatggggaa

gacgcttacg
gagttégcac
atttttacaa
gttccagaag
ttgagaccga
cgtgcattgg
aacaatgatg
aaggaattta
caaattaaag
agcttgatta
ttgcattgaa
ctttgttgat
tgggccetgg
cgtacttggt
ggtaatgggg
gatttaagtc
tcttacctgt
cggcatccat
aagagaggga
ttgagcttat
taagagcctc
gttgaccccc
ataccctcaa
agcattgatg

ttatgtccat

‘gatttgttac

ctgtgégtga

tccctaacga

atccatacct
gtaagcccaa

tcgtgtctag
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cattccagat
ccgeageact
ctagagatta
caccacaacc
aactcgacgg
agtcaatcgt
gtccacataa
catggtacaa
tgggggceca
gaggtattcc
cgtaagtaga
caaacttcaa
gtggtaccat
attgcagagg
gtttgattgc
atctacgtca
tagatgtcca
ccgactatcg
cacgttttca
gaaaggottc
gtgatggaag
tgatttactg
tctggcagat
gaaacgccag

tagtcccaac

cgtcgttceg.

ctcccagata.

acatgttaaa
ggaagaacat
tgcccaggat
taccacgagt

attcaaacg

PCT/SG2014/000003

cgatggaaga
taacagcggce
tctcaaagac
tccgtatcag
gtggtttcat
aatcgagggce
ttacctatgt

cgtcattgat

gaaggactgg
cactatcttc

tcttaaacac

gttcttctta

tgtccattgt
aagatagtgg
cagtccttct
tcaatgacgt
cataggtaat
ccctcgatta
tgaaaccacc
tgatacggag
tctttgagat
ccgctgttaa
cttccatcga
gtctgaggct
gctttcctea
aacggtctgt
aagacgécac
cacctcaccg
cacgctatta
gtaaacggac

gacatcagat

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
2389




