<110>
<120>
<130> 1319
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TBA

<150>
<151>

us 6
2016

<160> 16
<170>
<210> 1

<211> 3422
<212> DNA
<213>
220>
<223>

<400> 1
gcgcaccggg

agttgtgact
aatcattgtc
attccaactc
taggaggcac
acaatcatgt
gggaattgaa
caacatcaga
tcacacatta
tgtaggtgcc
agttggggat
tggggaccca

cagactaaca
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gatcctaggc
ttgatccagt
tcaaccctat
atcaccttcc
aatctcaccc
agcaagaaca
ctcactttga
agccttgcat
aaatggttgc
agatgcaaaa
agaggaggtg
aaaattgcgt

aactgtgaag
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Artificial Sequence

ataccttgga
ctatacccga
gcatcatcaa
tcattttggc
acgttgagtt
acacacatca
caaacacatc
atggtaacat
ttaatgagtt
cagttgaggg
aggttggcag
gggttggaaa

gtgggacaca

cgcgcatatt
agtcctgcag
aggatttgtc
tggcagaagt
caacctcaca
ttactacaaa
cattgcaaat
tagtaattgt
acacttcaat
tgctggggts
acatcttatt
atgtttcaat

ttacaatttc

acttgatcaa
gaggtcttca
aatctgatga
tgtgatggca
agaatgtttg
ggaccatcta
gaaactactg
gataagacag
gtgctccatg
ttgatccagt
gcgtcgettg
aactgtagtg

ctgatcatac

TRI-SEGMENTED PICHINDE VIRUSES AS VACCINE VECTORS

Pichinde virus strain Munchique CoAn4763 isolate P18
(Genbank accession number EF529746.1) segment S, complete sequence

agatgggaca
atgtcgcctt
gatgtggcct
tgatgattga
acaacttgcc
acacaacatg
gaaacttttc
aagaagcagg
tcactcgtca
acaacttgac
ctcaaatcat

gagggtcttg

agaacaccac

60

120

180

240

300

360

420

480

540

600

660

720

780



atgggaaaat
tgcttatagt
tactgggcaa
aataaaatgt
ttgcgatacg
tgttgagaat
tgtgattaga
ttggtacatc
caatggctcg
tctgtacaat
attgacagac
agttggaata
tactaggaac
ggtgagactg
gggagtgacg
cctgtacagc
cactgttgca
tgcagccccc
gtatctctcc
aagcactttt
ttgagcagtg
ttgggcatca
ggacttctca
gatggccatt
tgaatcaagc
aaggtccggt

atctacagtg

cactgtacat
tctgtgagca
catgtcccag
tttgataaca
atgaggttat
tcgttgaatc
aacagtctca
aatgatacca
tacctcaatg
gaaatgctga
atttgcttct
cccactcata
tctctttgca
ggtaaataag
tcgaggcctc
gtgtcaatag
tcaaacatga
ttcttcttct
cagatctcat
aagtctcttc
aaaaccatgt
gccaagtcct
tcgtggggaa
tccaccggat
atctgaattg
gatcctccgt

gtgttatccc

atactccaat
ggaaactcct
gtggttactg
ctgtgatggc
ttgatttcaa
tctttaaaaa
aacagcttgc
tcacaggaag
aaacgcattt
taaaagaata
ggtctttggt
ggcacatcat
gctgtgggta
ccctagcctc
tgaggacttg
gcaagcatct
tggtatcaag
tctttatgac
cctcaaaggt
tcccatgcat
tttgaggtaa
ttaaaagaag
atctgtaaca
catttggtgt
aggacacaac
ttcttactgg

aagccctccc

ggcaacaata
tggectttttc
tttggagcaa
aaaatgcaac
tcagaatgct
gactatcaac
caaaatccct
acattcttta
taagaatgat
tgaagaaaga
gttttacacc
tggtgatggc
ttataaaatc
gacatgggcc
agctcagagg
catcggcttc
caatgcacag
caaaccttta
gegtgcecttgce
ttcgaacaaa
atgtctgatg
accatgtgag
atgtatgtag
tccttcaatg
agtgtcttct
tggctggata

ttgaacttga

aggatggctc
acttgggact
tgggctattg
aaagatcaca
atcaaaacct
ggacttattt
tattgcaact
ccgcagtgtt
tggttgtggsg
caaggtaaga
atcacagtgt
tgtccgaagc
ccaaagaaac
tcgacgtcac
ttgatcagat
tggtccctaa
tgaggattcg
tgtttggtgc
tcggcactga
ctgattatat
attgaggaaa
tacttgcttt
ttgcccgtgt
tcaatccatg
ttctccttag
gcactcggct

gaccttgagc

tccaaaaaac
tgagtgactc
tttgggctgg
atgaagaatt
tacaacttaa
ctgactcact
atacaaaatt
ggttagttca
agagccagaa
ctccactagc
ttctccactt
cacataggat
cctacaaatg
tccccaatag
ctgtgttgtt
cccagcctgt
cagtggtttg
agagtagatt
gtttcacgtc
catctgaacc
tcaggcctgg
gctctttgaa
caggctggta
tggtagcttt
ggatttgttt
tcgaatctaa

caatgtaagg

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



ccaaccatcc
gggtgtagtg
agtactaaac
gcaagcagct
tgatggctca
tgtcatgttc
atcattaagt
tccaaattga
tctgttgect
ttccaactga
tctagtgact
ggctaagcct
atcaacctct
gcgcatcatt
tgtgtccgac
ggactgtacc
tccgagtcag
cg

<210> 2
<211> 7058
<212> DNA
<213>

<220>
<223>

cctgaaagac
ctcacaaaca
atagaaggct
gctttgactg
ttactaatga
gggaacttga
tgttcacccc
ttgatcaaca
gtgggtctag
gtgtttgtga
ttctttctta
cccaccttaa
ttgttcatgt
ctttgaactt
aacacatcag
cagcggaatg

tgaagaagtg

aaatcttgta
taccttcacg
tcacctggat
ctgcagacaa
tttttagggc
cagtgtagag
cttgctcagt
atgtattatc
cattagcgaa
gattgccccc
acttgtccaa
gcacattgtc
ctcttaactt
gagcaacttt
ccttcacagg
atgggatgtt

aacgtacagc

Artificial Sequence

tagtaaattt
attctttatt
ggtctcaagc
actgagattg
actgtgttgc
caaaccaagt
catacaagcg
cttgatgtcc
ccccattgag
ataaacacca
atcagatgca
cctctggatt
ggtcagatca
gtgaaagtca
atgggtccag
gtcagacatt

gtgatctaga

tcataaggat
tgcaatagac
atattgccac
taccctgaga
tgtgtgagtt
gcactcagcg
atggttaagg
cagatcttca
cgaaggattt
ggctgagaca
agctccatta
gatctcatat
gaatcagtcc
agagcagata
ttggatagac

ttggggttgt

atcgcctagg

ttctctgtcc
tctttatgag
catcaatcat
tgtttatggc
tctctagatc
cttggacaac
ctggcattga
caaccccatc
cggctctttg
aactctcagt
gctcctcettt
tcatcagagc
ttttatcttt
acagtgctct
ccctcctaag
ttgcacttcc

atccactgtg

PIC-L-seg: Pichinde virus strain Munchique CoAn4763 isolate P18

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3422

(Genbank accession number EF529747.1) segment L, complete sequence with

non-coding mutations introduced to delete BsmBI restriction sites

<400> 2

gcgcaccggg gatcctagge atctttgggt cacgcttcaa atttgtccaa tttgaaccca

gctcaagtcc tggtcaaaac ttgggatggg actcagatat agcaaagagg tcaggaagag

acatggcgac gaagatgtgg tgggaagggt ccccatgacc ctcaatctac cacagggcect

60

120

180



gtatggcagg

agaccactat
gatatgcggc
ctacgagcca
cccggcccca
tttcgacacc
cctagagtct
tgcaacatgt
ttcatactta
ataaatcttg
tctaagttca
aaaatgaggg
aaatccttga
ttgaagtgaa
atgagaggat
tgagaaacat
gagtccagca
ctctcatatc
ggaatgacct
ttcacccagt
agtttgctgc
ttectttttgce
ggcaacaatt
acaggcacca
ggttcaaggt
tcattttgct

ccaagacatt

ttcaactgca
ctgtgtcttg
cactcactgc
taaaccaggg
tggggceggt
tgattccctt
tacttcttat
gttcaaacac
ttcccttgtt
gccttttctc
cttccaatct
gttgcatccc
aacgattttt
tgtcttgacc
tcagaaccaa
aatactcaac
atgactccct
taaatttgtg
cagaaggtga
caagttcatt
ttacaaagcc
agtcacaaat
caagctcacc
acattgactc
tgaatcctct
ttacaatata

ctgatgttat

aatcttgctg
ggtgcttaac
caaccaagat
cccctgggceg
tgtttactcg
gatcttgaag
tatactaaag
ttcggggaaa
gtgagactgt
aggttctaat
agaaaccact
aacatcagga
caaatctatt
ttccaataga
aagtgacaca
agaatggggg
ttcaataaga
gctcactctc
tgctaaaatg
aataaataca
aacatccaag
gaactgggtt
@aaccaaaaa
aaacaaaatc
ctccagtgga
caattcttct

atcaattgcc

gttcgtcaac
caaaatgcac
ggagttccta
cacccccctc
atctccactg
ggtcctgtct
tgaccacaat
ttttcaatca
gcacttgaaa
gcttccagtg
ctgttgccct
ccaatcaact
ctcaccttct
tcattgaagt
ccatccagac
ttcaacaata
aatcttaatt
ttatgagaaa
agttgttcaa
ctaatgttca
tcatccagat
aattgtttca
tatttcttga
tgtatcaaga
tgagactctc
ctgcgatgtt

acacaaaggt

aaaggtctca
tccagaggca
gaaagcccct
cgggegtgcg
actcattgtc
cgtctgcaat
tcaaccaatc
tgagtcttaa
ggtactgaaa
caatgatgac
ctttgatcaa
tataggaaaa
ggaacacagt
ctagaacatc
ttatgtgatt
ggtaaccatc
ttaatatgta
atgttaggtt
tgttctcata
aattaacaca
tcattgtcct
gatcatgttg
actgagatgt
aatttgtgca
tgctatggga
ttataatatg

ctaagaactt

tcaggtgcaa
atctctgcga
ctgcaccacc
cceggeescce
ctcaaacaac
cataacagat
tttggcatca
atcctgctcg
aaggttggca
cacctttgag
cccaccctct
tttgtttttc
tgaccttgac
ttttccgttg
cccggaagat
agagtccaat
attggtagac
gagctcaatg
gttatctcta
ggacaaaatc
agaagtgtta
tgcattgttt
tgacataatc
cacttcttct
cattgcaagc
actaacaata

tatcctctga

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



acccatgata
agtgtaggga
agctcagaat
actatcttgg
aacacaagag
gctgctttac
atcttgcttg
gagcccatac
ttgttgatag
gactgtacgg
attaacttag
atattaagag
aagcagtcat
gactgtattt
tcaggaaata
tcgagtacat
atcatgctat
acacattggt
atgttgtgta
aagaatctcg
ttgttgagtt
ttcaactcat
tcactcgaag
aactgctcag
tctaagactg
tcctctgcaa

ttcatgtatg

gcctcagcat
agttcctcct
gtgtgcttgg
gtacttcagc
caaaataatc
aataaacacc
taatatccct
ttttgcaaac
catcagccaa
atttgacaag
tacgaagcac
catcctcaat
ccggtgattg
tgtaaaatat
gtgtctcaat
ccatttcttc
ttgttegttt
ccagtattgt
gagctgcagc
atttgaactc
tgtctgatag
ctctgtcctt
tatatgagat
tgattagacc
aagagatgtg
ttgtgcaccc

cctcaacgac

attcaaatca
gattgagtaa
ttttattggc
tttttgaaac
Cccaaattaag
tttgcgectga
gatatactta
tcctatgaat
aatcttctta
actgggtatt
caatctgaga
agcctcagtc
ctgaagagtt
tttcctgcat
tgatcgctga
caggcacaaa
tgcaatggcc
gtcaattgta
aacaaacttt
acttgcaaag
aaagtagtga
aaatttgaaa
gaaccgtgct
atataagtca
tgatggtacc
ccctttatcc

attgaagggc

gacaggaaag
agtatgtggt
cagaagtgat
acccagttac
ggtctggagt
ttacaaaagt
aatcctcctt
cctgatgcta
gcccctctga
tcttctcget
tcaccatgaa
tcgacatcac
gttacaatat
gcctttctga
agtctgtacc
aatggatcat
cctacaacct
tctgecttget
gtaaggaggg
gtccccacaa
aactccatac
ccctcattca
ccataacaaa
gaggtgttgt
ttgcccttct
atcataccca

acttccacca

gggatatgtg

tgatgcccac
tgggattgtt
ccaactcgca
actcacttac
gacaatcacg
tcccatctct
tgctgctctg
catagttctt
gcacagttct
cccttaaatt
aagtctctaa
aactttcttc
ttattgaaag
ctctcgaccc
ttggaaaccc
ctattgacac
gattgggtgc
ggacttcttg
ctgttttagg
agtccaatac
aggataacat
gctccaatgc
gtaggatgcc
caaagtaccc
accccctttt

tcttgtgaat

ttcatcaaat
cttgtcctca
taggtgagtg
agcattggtt
ttcaccaagt
gtgtaagata
tacacatttt
aaaagctgat
tgataatttg
tgttgtgctc
taaccaccta
taactgtttt
cagggctcca
tagcagatca
attaacccaa
actatagatt
cccgttagca
tttagccttt
tgaccaaatg
gctcacaaac
caattcaaca
gatctcatca
gtaattgatg
ctgacccata
aaacataaat
caagaaacct

gtgccatagc

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



aatatgttga
ccttttaata
attgacaccg
aactctttct
tcctcaatga
ccacccacct
ccagacctct
gtaaaaaagc
atacgtgatg
ttgtgatcat
cactcaaaat
agaggacacg
tagatcaagt
tttacatcat
ctctctagtg
acttttgcaa
tcttcaactc
ttcagaatct
tgttcaatca
acctcaccaa
gctgtacttg
gagctactgt
ccctcacatt
tcttcttect
tttaactttg
gtttctttgg

gccatatctt

tgactgcagc
atgcggcaaa
caagaccact
cgttgttcag
gtctggttgt
gttctttata
ctgtgggaga
tttgatccaa
tctctctaat
atcttccgac
aatcagcttc
gattcattag
ttacaagatc
gaagtgaagt
gacatgaagt
ctctggtctc
catcaggctc
tgaaatttac
tttccacaac
cttcattgag
tgaaggaggsg
taaatagtga
tggattccag
cagtaggaag
gttccaagaa
ttataaaatg

cctctctgga

attgggaact
gataaccggc
ttgcctaaca
acaagtatac
gagtttagta
agaaagacca
ctcatctgaa
tcttttagcet
ttgtagtgct
tcgattatca
tttgtacgcc
tctgtctgca
ctcatacact
ctctcttttg
cttaaggttg
aatttcttta
tattgactcc
ctcctttgga
aacagcagac
ttttggaacc
agtcataggg
tagacaaaca
ctttttacca
ttccatacta
cttctcaaaa
gcataaatag

gttgctgagt

tctgacccat
gacatgtgtg
actgacttca
ctcatgtttt
tttaaatcac
aatttcaatc
tagaaacaga
atcgattcag
gcatctgtga
taatcgcttg
ttcaatgtga
aagtacactg
tctgctgaaa
atgacaacca
gttttgacat
agacagtcac
ttttttattt
tctaacttgt
acaatggaag
accacacttt
tcacaaggaa
ctaagtacat
agtagtctct
ttagaagggt
catttgattt
gagacattca

accagaagta

ctttgagttt
gcccccattt
tgtctaataa
gcataaggga
cgacataaag
tccctacatt
gatttcgtaa
aattgctctc
acccaagtct
caatgagaat
ggttctttat
atctagcagt
acaggctgta
ttgtcgattt
tggtgtcaac
cctgatcttc
ggatcaatga
atttaccctt
agtaatcata
tgttgctgga
gcaggggttt
ccttattcaa
ctatatcatg
tgaccaagac
gatcagttaa
aaacaaactt

tcaaatcatc

gaactcaaga
tgaatggtcc
tgctctctca
ttcagagtaa
ctccctgttg
ggtggataca
ggatgagttg
tcttgagctt
gcttctactt
gtatttaaag
taaaaactcc
gacatcctca
atcaaaatcc
gggccataat
cttagacaat
tgatagtaac
tgacaacctc
agttttgaaa
ttcagtgatg
catatccaag
cacttccaat
ccccggectt
caccatcttc
tgaatcaaac
tctatcaggg
aaagatctta

aataagcatt

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



gctgtctgcec
aaatgaactt
atacgcttgg
gaatccaaga
tgaatcacat
gettttgttt
ctctcccctg
aaaacttcgt
ggaactgctg
agcaattcct
ctacccccac
tcatctaaca
gggagaatgt
tctaaccagt
ttaatcaacc
gcacctggag
aacatggtgt
agtactctaa
tggcctatta
ggtacatctt
tccctatctg
tgctgaaaga
ccagacatta
agtagtgact
tcgtactcca
agcaaccacc

ctaccgtcaa

attctgaagg

catttacaaa

aaggggtgca

ggggttggga

ctgcactaaa
catacaaacc
tcttctggta
cacagtaaac
ctgtcttcat
caaactcact
acatacactg
ctgatgtttt
catcaagggg
tggggttttt
tgtcatttac
aagacttgtc
tcctecttgt
aatattctct
tgcccaaaat
tgacagaaca
tagcctgcag
tttccatgat
atgccttttc
ccagaccgag
actcctcaac
gaagtctctc

taacaggtac

tgttagcata
ggccataatg
cagtatgcag
cataaagtcc
gatcggtaag
cccacttttg
cagtagtgtg
cttcccataa
gctattaatg
ttcgcccatg
tgactttgtc
cagattgaag
aagttcacca
aatgaatttt
agacggtaac
caagtcacac
gttaaaaacc
gctttcagtt
gtgtactgag
ttggataaat
tttcctatcg
ttttgttcta
caacctcact
actctgattt
ttcttcacca
taccacccaa

taaggttatg

acgactttca
taatatctaa
agaataagtc
aaccaggata
aaaaatctct
gatctataag
agagaacctc
aactcatcag
agtgacaaac
atggtataat
ttgtattgaa
taatattcaa
cagaccgagc
ttagtgattt
ccttgcatta
aaaatgttgt
ttttgagact
gatgaatgct
caaaactcac
tcatggttct
agttgaccag
cattgatctg
ttgtaaggaa
tctaaggatg
gatgtcctta
tcaggaacaa

ttctgtctct

atttctcaaa
agccttgcaa
gtctgagtaa
acatctccac
tgggatcaca
caacagcata
cttctccaaa
cattgttcac
tcaaacttga
caggctgccc
gacagggttt
catcaggttc
tcagtctctt
gttccatcag
ggagcacctc
acatgataag
taattttgtt
tgacctcaga
ataatctgat
gaagtctaga
caagttgcaa
ttgtcagttt
gtcccctttc
agagggaact
atccatccat
attctacata

tgagatcaga

caattcttta
gtaaacttga
atcagaaaca
acaagtcctt
gtaaaaagac
acacctggac
tcgctggaag
cttcatctta
caatgttttc
tcttcctggce
agcaccccat
ccgtagaaga
cttagccttc
gaagtcgaca
tctgaacaca
gtccagaacc
gcatattgaa
ttgcctgagt
ttctgattta
aatcatatct
cattttaaat
attattaatg
ctttacagca
tataaggcgt
gagttttaaa
ataactggat

actaagctgc

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



aacagcttca
aacacttcca
ggcaatgtag
ttgtgtttgc
aggccctcta
gatagctctt
tcctccatga
<210> 3

<211>
<212>

<213>

220>
<223>

6619
DNA
Artificial Sequence

aaaagtcctg
aaagaatgag
gacatgttac
aggagtgttt
tcgtgatggc
cccattcggg

tcaagaaatg

gttgtatttc
gacatctcca
tctcaactcc
cttgcatgaa
cctatctttg
aacccatttt

cctaggatcc

ttctcaaatg
accatacagt
ctaaggatag
tccacttcca
acttgtgcaa

ctgactatgt

tcggtgeg

cttcttgact
aaccatctgg
cattgacagt
ctagcatgga
gaacgttgtt

ctttaagttc

Pichinde virus strain Munchique CoAn4763 isolate P18
(Genbank accession number EF529747.1)

<400> 3
gaattccgtc

gggttcccga
atagggccat
gcaagaaaca
tgagagtaac
atgtcctcat
acaaccagga
ccttagtacc
tggtagagag
aagaagttga
agagtctcgg
ggttggaaaa
caaaaatcat

ggaaactgca

tctgatcatg
atgggaagag
cacgatagag
ctcctgcaaa
atgtcctaca
tcttttggaa
ctttttgaag
tgttattgac
acttcggtgg
ggagttggag
tctggagtca
ggcattaatg
ggaaatcttt

ggctacagat

gaggaatacg
ctatctgaac
ggcctgaagc
cacaacacaa
ttgccggatg
gtgtttgtga
ctgttgcagc
ggtagatcca
ttgcttttaa
tacgaacgcc
ctacttgctg
tctggcatta
cagcaattta

agggaagata

ttttcgaact
agaaaaacaa
ttttgtccat
agatgactgt
ttacaccaga
ggaccagtca
ttagttctga
gttattatgt
aactcatgga
ttataagttc
taaaggaaag
ataataaact
aaatgttgca

tgatttctag

taaagacata
cgttcttgca
gctagtggaa
caatgctatc
tggttactgt
agaagcattt
tctcaagaga
agaatttgtt
tggattaagg
cctctcatcc
gggacttcct
gacaacagat
acttgctggt

acttcagaac

ggtcctcaca
tgtaacatcc
catctttgtg
Ccaaaagcttc
tttctgttca

gaaaacgtat

L-delat-BsmBI: Modified Representative cDNA of the L ORF of

gtcagaaaat
caagtcaaag
gtggattcat
cttagggagt
atggttggag
gagaagaaat
cagaacataa
cctgattggg
acatctggtg
ttagaaaatc
tacaaagtga
caatgtagaa
caactcgata

catgaattta

6720

6780

6840

6900

6960

7020

7058

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tccaatgttc
tacacatttt
aaagcagaga
ttaacacaag
acttggacaa
cgtctgtaaa
tcattaaaaa
aacttcccct
atctgaaaac
agtcacagtg
gcgaaagtga
atagcatgaa
ggaaggttta
tactgtacca
gtggggettt
cgatctttag
ttatgtccca
tactgtgcac
tggectttgt
taacaccttc
gcaactccag
tatgccattt
agaagttctt
tggaacttcc
aaaagctgga
gtctatcact

tgactccctc

tgtcaaagat
gggcataata
atattttaga
gaggaacacc
gtcttctcca
tgacaggttg
ccccaactgg
tgatgacatt
atcagtgtta
tatgtgtggg
gtttgaggaa
gacagcagca
ctgtgacgaa
gaagacaggg
gtatgaaaca
tgcagatgtg
acccctcttg
cccttccaag
aaatgaagtt
agaatggcag
agaggaagat
tataaccaaa
ggaaccaaag
tactgaggaa
atccaaatgt
atttaacagt

cttcacaagt

gtacctaaat
ggccaactca
gtactttcaa
atgttggttc
ggtgctgtgt
attaatgtcg
ttagagaagg
ctccctcttc
gatgaatggg

ggtaggccag

ttgctgaaaa
gttcctaaga
gttttcttcc
gagaggtcca
aaagcgtctt
attcaaagga
gattctgttt
cgtattcaag
cattttaaag
acagcaatgc
atggctaaga
gaaacccctg
ttaaagtttg
gaagagaaga
gagggaaggc
agctcattgg

acagccttgg

cagaaatcag
ggcaatctga
tatgcaacaa
tggaccttat
tcagagaggt
acttcctgat
ctaagaagag
tacgggaacc
gtgctaaacc
gaagagggca
cattgtcaag
tgaaggtgaa
agcgatttgg
ggtgttatgc
tttactgtga
cttgtgtgga
ctgatttact
tttacttgca
aattgtttga
ttattgatga
tctttaagtt
atagattaac
attcagtctt
tggtgcatga
cggggttgaa
aagtgaaacc

atatgtccag

attatgtgag
ggtcaagcat
aattaagtct
catgtacaac
gctcctaatg
ggaacaaatc
actgagctcg
tgatgttgaa
ctgtcttcaa
gcctgattat
tttgagtttg
caatgctgat
agaaggaggt
tgttgcttat
tcccaagaga
gatgttatcc
cagacgactt
aggctttaga
gaaattgaaa
tttgatactt
tgttttgaat
tgatcaaatc
ggtcaaccct
tatagagaga
taaggatgta
cctgcttect

caacaaaagt

ttttgctcag
tcatcaactg
caaaaggttt
attttgtgtg
caagggttac
actaaaaaat
gtctgtggtg
tattacttca
tacaagacaa
accatcatgg
tcactcatta
gagttttatg
tctctcacac
agatccaaaa
tttttcttac
tggttggact
attctctgca
tattacatta
gtcgttatgc
ctggtactca
gtctcctatt
aaatgttttg
tctaatagta
ctacttggta
cttagtgttt

tgtgacccta

gtggtggttc

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



caaaactcaa
ctgttgttgt
aggaggtaaa
caatagagcc
aaattgagac
ttaagacttc
gagagacttc
atgaggatct
acagactaat
acaaagaagc
atcgagtcgg
tacaaattag
aaagattgga
atgagtctcc
tttcttataa
aactcacaac
cttgtctgaa
ggcaaagtgg
ttatctttgce
ccaatgctgc
tcaatgtcgt
aaggggesteg
catcacacat
tatatggtct
ggttcatctc
aatttaagga

actttctatc

tgaagttggt
ggaaatgatt
tttcaagatt
tgatggagtt
cagagttgca
atgtccacta
acttcatgat
tgtaaacttg
gaatccgtgt
tgattatttt
aagatatgat
agagacatca
tcaaagcttt
cacagagagg
agaacaggtg
cagactcatt
caacgagaaa
tcttgeggtg
cgcattatta
agtcatcaac
tgaggcatac
cacaattgca
ctcttcagtc
aatcactgag
atatacttcg
cagagatgag

agacaaactc

gaggtcatca
gaacatttca
ctgaagaggt
gaagagttac
aaagtattgt
gagagattat
gtaaaggatt
atctatgagg
cctctggagt
gagtgcttta
cacaaaagta
cgtataagct
tttaccaact
tctggtgtat
ggtggcaaca
gaggattact
gagtttgaga
tcaatggacc
aaaggtcttg
atattgctat
atgaaaggtt
gaggaattta
ttagatatgg
cagttcatca
agtgatgatg
ttgaatgttg

aacaagtttg

ctgaatatga
aaactaaggg
tgtcatcatt
tatcagaaga
ctaaggttga
ggcccaaatc
ttgattacag
atgtcactgc
ttttaataaa
aatacattct
gaagcagact
caagagagag
catccttacg
ccaccaatgt
gggagcttta
ctgaatccct
gagcattatt
attcaaaatg
agttcaaact
ggcacattca
tcttgaaaag
tgtttgggta
gtcagggcat
attacgcatt
agatcatgtt
aattggtatt

tgagccctaa

10

ttactcttcc
taaatacaag
gatccaaata
tcagggtgac
caccaatgtc
gacaatggtt
cctgttttca
tagatcagtg
gaacctcaca
cattgcaagc
tgggttcaca
caattctgaa
aaatctctgt
agggagattg
tgtcggtgat
tatgcaaaac
agacatgaag
ggggccacac
caaagatggg
caagatggtg
ggggttgggt
ctttgagaag
cctacacaac
ggagctttgt
atccttgaat
ggactgtatg

aacagttgtg

attgtgtctg
ttagatccaa
aaaaaggagt
tgtcttaaag
aaaaccaacc
gtcatcaaaa
gcagaagtgt
tactttgcag
ttgaaggcgt
gattatgata
gatgcagcac
tcgatagcta
ttctattcag
aaatttggtc
ttaaatacta
atgaggtata
tcagttgtta
atgtcgccgg
tcagaagttc
gaagtgccct
atgatggata
ggcaaggtac
acctctgact
tatggagcac
gagggtttca
gagtttcact

gggacctttg

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



caagtgagtt
ttgttgctgc
ttgacacaat
ttgcaaaacg
gcctggaaga
gatcaattga
ggaaaatatt
ttcagcaatc
aggctattga
gattggtgct
ccagtcttgt
agattttggc
taggagtttg
atatcaggga
gcaaaggtgt
tttgggatta
aaaaagctga
taaaaccaag
caatcaggag
tgaatatgct
ttgatataac
aattgtatat
tggagagagg
tgtttgagtc
ggtttggtga
agttcatttg

atgttggctt

caaatcgaga
agctctacac
actggaccaa
aacaaatagc
aatggatgta
gacactattt
ttacaaaata
accggatgac
ggatgctctt
tcgtactaag
caaatccgta
tgatgctatc
caaaagtatg
tattacaagc
ttattgtaaa
ttttgctctt
agtacccaag
cacacattct
gaacttccct
gaggctatca
atcagaatgt
tgtaaagcaa
attcaacctt
aatgttggtg
gcttgaattg
tgactgcaaa

tgtaagcagc

ttcttcattt
aacataaagg
tgtgttgcta
atgataatct
ctcgattggg
cctgatgatc
cagtctggag
tgcttaaaac
aatattaggt
ttaatgagca
cagtccaaat
aacaaatcag
ggctcaaaat
aagattatct
gcagcacttg
gtgttaacca
atagtcactc
gagcttgagg
acactatttg
tgggttcaga
cttggtattg
aatgagcttg
gaaccagaag
cctgtgatta
ttgccaaaca
aagaataaca

aaactgattt

ggtcacaaga
ctaaagcacc
acggggtgtc
atagtgggtt
ttaatgggtc
tgctactttc
ccctggaaga
agttattaga
ggttaaattt
caacaagaac
tatcaaagaa
cttttcagag
gtgtaagaga
tacaccgtga
gtgaagtaag
atgcttgcga
acctaaacaa
acaaggtggg
atgaacacat
ggataaagtt
ttagtcatat
caatgtccca
aagtgtgcac
tgtcaacatc
atgcacaaca
cttctaggac

tgtcctgtgt

11

agtccccctc
caatcagcaa
aatagaggtt
tccaaatgat
gagagggtac
aataatcaga
aagttatatt
gacttgtgat
aagggttcat
tgtgcagcga
ctatgtcaga
cagcatagca
tgggaaagga
ttgtcacttt
tgagtactcc
gttgggtaac
tcccaatcac
catcaaccac
atcccctttc
cttagacctt
tataaaacat
tagcagagag
aaatttcttg
tcagttcaag
tgatctgaaa
aatgaatctg

taatttgaac

cttacaaagt
gcagatacaa
gtaggggcca
ccatttttgt
agacttcagc
aaggcatgca
gtaacaactc
gtcgagactg
ggtgatctca
gaagaaatac
ggggctaaga
tcaggattca
ggatttaagt
tgtaatcagc
agacccttaa
tgggtgtttc
ttctggccaa
atactttact
ctgtctgatt
tgtgtggcaa
cgcagagaag
tctcatccac
atacagattt
aaatattttt
caattaaccc
gatgacttgg

attagtgtat

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



ttattaatga
tagcatcacc
tgagccacaa
ttgaaaggga
attctgttga
cacttttggt
tggaaggtca
atttgaaaaa
atgttgggat
tttctagatt
aacctgagaa
ctcacaacaa
ccgaagtgtt
gtataataag
agatcaaggg
aaacaaagag
<210> 4

<211>
<212>
<213>

<220>
<223>

1207
DNA
Artificial Sequence

acttgactgg
ttctgaggtc
atttagatat
gtcattgctg
gtattatgtt
tctgaatcct
agacattcac
tcgtttcaag
gcaacccctc
ggaagtgaac
aaggccaaga
gggaataagt
tgaacacatg
aagtaagact
aatcaggtgt

acggctagc

gtgaatagag
attcccattg
gagaggtcta
gactcattgg
tctcaatctt
ctcatcaacg
ttcaagtcaa
gatttgaaaa
attttagagg
ttagactcaa
tttattgcca
atgaacgagc
ttgcatgatg
ctaggatctg

cgaaagttgt

ataactatga
agctcaacct
ccaattacat
actctgatgg
ccgggaatca
gaaaagatgt
ggtcaactgt
acaaattttc
gtgggttgat
aggtggtcat
acctttttca
aggatttaag
ccaaagattg
ttatgattgc

ttgaggacaa

(Genbank accession number EF529747.1)

<400> 4
gcgcaccgag

tgttcaccgg
tcagcgtgtc
tctgcaccac

gcgtgcagtg

gatcctaggc
ggtggtgccc
cggcgagesc
cggcaagctg

cttcgtccgc

atttcttgat
atcctggtcg
gagggcgatg
cccgtgecect

taccccgacc

cagagacgat
agctggacgg
ccacctacgg
ggcccaccct

acatgaagca

12

gaacattgaa
aacattttct
attaaaatta
ttacctattg
cataagtctg
tctagacttc
gttccagaag
ctataagttg
caaagagggc
cattgcactg
gtacctttca
actcatgatt
gttgaattgt
agacgagaca

tgagtcagtg

ggtgagcaag
cgacgtaaac
caagctgacc
cgtgaccacc

gcacgacttc

caactcattt
cataagagag
agatttctta
ttgaaccccc
gatggtgtgt
aatgatctat
gtgagaatag
attggtcctg
aacagagtgg
gaagcattag
agtgcacagt
gaaaatttcc
ggtcacttta
ggacccttca

gagatcgagt

ggcgaggagce
ggccacaagt
ctgaagttca
ttgacctacg

ttcaagtccg

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6619

PIC-L-GFP-Bsm: Modified Representative cDNA of modified L segment
of Pichinde virus strain Munchique CoAn4763 isolate P18

60
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240

300



ccatgcccga
agacccgcgc
gcatcgactt
gccacaaggt
cccgeccacaa
ccatcggcga
tgagcaaaga
ccgggatcac
g8g8ccgeees

gctcgtaggg
cgcatatctc
agtggtcttt
tgccatacag
cgccatgtct
acttgagctg
cggtgeg

<210> 5

<211> 965
<212>

<213>

<220>
<223>

DNA
Artificial Sequence

aggctacgtc
cgaggtgaag
caaggaggac
ctatatcacc
catcgaggac
cggeccccgtg
ccccaacgag

tctcggcatg

cccececgggcg
tggtgcagag
gcagagattg
gcacctgatg
gccctgtggt
cttcctgacc

ggttcaaatt

caggagcgca
ttcgagggcg
ggcaacatcc
gccgacaagce
ggcagcgtgc
ctgctgcccg
aagcgcgatc
gacgagctgt
cacccccgga
gggctttcta
cctctggagt
agacctttgt
agattgaggg
tctttgetat

ggacaaattt

ccatcttctt

acaccctggt

tggggcacaa
agaagaacgg
agctcgccga
acaaccacta
acatggtcct
acaagtaacg
gggeeetegcg
ggaactccat
gcattttggt
tgacgaacca
tcatggggac
atctgagtcc

gaagcgtgac

caaggacgac
gaaccgcatc
gctggagtac
catcaaggtg
ccactaccag
cctgagcacc
gctggagttc
tctctacaac
cccaggggcc
cttggttggc
taagcaccca
gcaagatttg
ccttcccacc
catcccaagt

ccaaagatgc

ggcaactaca
gagctgaagg
aactacaaca
aacttcaaga
cagaacaccc
cagtccgccc
gtgaccgccg
cggccccatg
ctggtttatg
agtgagtggc
agacacagat
cagttgaacc
acatcttcgt
tttgaccagg

ctaggatccc

cDNA of Pichinde virus strain Munchique CoAn4763 isolate P18
(Genbank accession number: EF529746.1)

<400> 5
gcgcaccggg

ggcctcgtct
acgtcgaggc
gagtgatccc

ggtctttgct

gatcctaggc
ctgccctagc
ctctgaggac
ggcggeggtc

cagggcggac

ataccttgga
ctcgacatgg
ttgagcatgt
acgaactcca

tgggtgctca

cgcgcatatt
gcctcgacgt
cttcttactt

gcaggaccat

ggtagtggtt

13

acttgatcaa
cactccccaa
gtacagctcg
gtgatcgcgc

gtcgggeagc

agagagacga
taggggagtg
tccatgccga

ttctcgttgg

agcacggggc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1207

PIC-miniS-GFP: Modified Representative cDNA of a modified S segment

60

120

180

240

300



cgtcgccgat
tgttgtggcg
agaccttgtg
tgaagtcgat
cggegegggt
cttcgggcat
agcactgcac
cggtggtgca
cggacacgct
ccccggtgaa

tcctccgagt

gtgcg

<210> 6
<211>
<212>
<213>

<220>
<223>

1722
DNA
Artificial Sequence

gggggtgttc

ggtcttgaag
gctgttgtag
gcccttcagce
cttgtagttg
ggcggacttg
gccgtaggtc
gatgaacttc
gaacttgtgg
cagctcctcg

cagtgaagaa

NP-delta-BbsI

tgctggtagt
ttcaccttga
ttgtactcca
tcgatgcggt
ccgtcgtcect
aagaagtcgt
aaggtggtca
agggtcagct
ccgtttacgt
cccttgctca

gtgaacgtac

ggtcggcgag
tgccgttctt
gcttgtgccc
tcaccagggt
tgaagaagat
gctgcttcat
cgagggtges
tgccgtaggt
cgccgtccag
ccatgaagac

agcgtgatct

(Genbank accession number EF529747.1)

<400> 6
gaattcgaag

aggaggggtc
gcactgttat
gataaaagga
ctgatgaata
gaggagctaa
gagagtttgt
agagccgaaa

ggggttgtga

acatcaaaat
tatccaactg
ctgctcttga
ctgattctga
tgagatcaat
tggagcttgc
ctcagcctgg
tccttegctc

agatctggga

gtctgacaac
gacccatcct
ctttcacaaa
tctgaccaag
ccagagggac
atctgatttg
tgtttatggg
aatggggttc

catcaaggat

atcccatcat
gtgaaggctg
gttgctcaag
ttaagagaca
aatgtgctta
gacaagttaa
ggcaatctca
gctaatgcta

aatacattgt

14

ctgcacgctg
ctgcttgtcg
caggatgttg
gtcgccctceg
ggtgcgctcc
gtggtcgges

ccagggcacg

ggcatcgccc
ctcgaccagg
attttggggt

agaatcgcct

tccgectgggt
atgtgttgtc
ttcaaagaat
tgaacaaaga
aggtgggagg
gaaagaaagt
caaacactca
gacccacagg

tgatcaatca

ccgtcctcga
gcggtgatat
ccgtectcect
aacttcacct
tggacgtagc
tagcggacga
ggcagcttgc
tcgccctcege
atgggcacca
tgtttgcact

aggatccact

: Modified Representative cDNA of a modified
of Pichinde virus strain Munchique CoAn4763 isolate P18

acagtccctt
ggacacaaga
gatgcgcaaa
ggttgatgct
cttagccaaa
cactagaact
gttggaacaa
caacagagat

atttggatca

360

420

480

540

600

660

720

780

840

900

960

965

NP ORF

60

120

180

240

300

360

420

480

540



atgccagcct
gtccaagcgc
ctagagaaac
ataaacatct
attgatggtg
ataaagagtc
cagagaaatc
tacattggct
gattcgaagc
caaatcccta
gctaccacat
cagcctgaca
aaagagcaaa
ggcctgattt
tcagatgata
gtgaaactca
ctactctgca
accactgcga

ggctgggtta

aacacagatc

<210> 7

<211> 1915
<212> DNA
<213>

<220>

<223> PIC-

taaccatcgc
tgagtgcact
tcacacagca
cagggtacaa
gcaatatgct
tattgcaaat
cttatgaaaa
caaggtctca
cgagtgctat
aggagaaaga
ggattgacat
cgggcaacta
gcaagtactc
cctcaatcat
taatcagttt
gtgccgagca
ccaaacataa
atcctcactg

gggaccagaa

tgatcaacct

NP-Bsm :

ttgtatgact
tggtttgctc
acacagtgcc
tctcagtttg
tgagaccatc
aaagaatcgt
tttactatac
agttcaaggg
ccagccacca
agatactgtt
tgaaggaaca
catacattgt
acatggtctc
cagacattta
gttcgaaatg
agcacgcacc
aggtttggtc
tgcattgctt
gccgatgaga

ctgagctcat

Artificial Sequence

gagcaagggs

tacactgtca
ctaaaaatca
tctgcagcag
caggtgaagc
gaaggtatgt
aagatttgtc
agggcttggg
gtaagaaacg
gtgtcctcaa
ccaaatgatc
tacagatttc
cttttaaagg
cctcaaaaca
catgggagaa
tttgaggatg
ataaagaaga
gataccatca
tgcttgccta

gtcttcgcta

gtgaacaact
agttcccgaa
ttagtaatga
tcaaagcagc
cttctatgtt
ttgtgagcac
tttcagggga
ataacaccac
gaggatcacc
ttcagatgct
cggtggaaat
cccacgatga
acttggctga
tggttttcac
gagacttaaa
agatctggga
agaagaaggg
tgtttgatgc
ttgacacgct

gc

taatgatgtt
catgacagat
gccatcagcc
tgcttgcatg
tagtactctc
tacacccgga
tggttggcct
tgtagattta
ggaccttaaa
tgattcaaaa
ggccatctac
gaagtccttc
tgcccaacca
tgctcaaggt
agtgcttgac
gagatacaat
ggctgcacaa
aacagtgaca

gtacaggaac

digested pol-I-PIC-miniS-GFP backbone, thereby replacing the GFP

ORF with t

<400> 7

he NP ORF

gcgcaccggg gatcctagge ataccttgga cgcgcatatt acttgatcaa agagagacga

15

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1722

Representative cDNA obtained when NP-delta-BbsI was
digested with BbsI to insert the BbsI-mutated NP ORF into the equally

60



ggcctcgtct
acgtcgaggc
agcgtgtcaa
gcatcaaaca
cccttcttcet
tcccagatct
tttaagtctc
gtgaaaacca
tcagccaagt
tcatcgtggg
atttccaccg
agcatctgaa
ggtgatcctc
gtggtgttat
tcccctgaaa
gtgctcacaa
aacatagaag
gctgetttga
tcattactaa
ttcgggaact
agttgttcac
tgattgatca
cctgtgggtc
tgagtgtttg
actttctttc
cctcccacct

tctttgttca

ctgccctagc
ctctgaggac
taggcaagca
tgatggtatc
tcttctttat
catcctcaaa
ttctcccatg
tgttttgagg
cctttaaaag
gaaatctgta
gatcatttgg
ttgaggacac
cgtttcttac
cccaagccct
gacaaatctt
acataccttc
gcttcacctg
ctgctgcaga
tgatttttag
tgacagtgta
ccccttgcetc
acaatgtatt
tagcattagc
tgagattgcc
ttaacttgtc
taagcacatt

tgtctcttaa

ctcgacatgg
ttgagctcag
tctcatcggc
aagcaatgca
gaccaaacct
ggtgecgtgct
catttcgaac
taaatgtctg
gagaccatgt
acaatgtatg
tgttccttca
aacagtatct
tggtggctgg
cccttgaact
gtatagtaaa
acgattcttt
gatggtctca
caaactgaga
ggcactgtgt
gagcaaacca
agtcatacaa
atccttgatg
gaaccccatt
cccataaaca
caaatcagat
gtccctctgg

cttggtcaga

gcctcgacgt
aggttgatca
ttctggtccc
cagtgaggat
ttatgtttgg
tgctcggcac
aaactgatta
atgattgagg
gagtacttgc
tagttgcccg
atgtcaatcc
tectttctect
atagcactcg
tgagaccttg
ttttcataag
atttgcaata
agcatattgc
ttgtaccctg
tgctgtgtga
agtgcactca
gcgatggtta
tcccagatct
gagcgaagga
ccaggctgag
gcaagctcca
attgatctca

tcagaatcag

16

cactccccaa
gatctgtgtt
taacccagcc
tcgcagtggt
tgcagagtag
tgagtttcac
tatcatctga
aaatcaggcc
tttgctcettt
tgtcaggctg
atgtggtagc
tagggatttg
gcttcgaatc
agccaatgta
gatttctctg
gactctttat
caccatcaat
agatgtttat
gtttctctag
gcgettggac
aggctggcat
tcacaacccc
tttcggctct
acaaactctc
ttagctcctc
tattcatcag

tccttttatc

taggggagtg
gttcctgtac
tgtcactgtt
ttgtgcagcc
attgtatctc
gtcaagcact
accttgagca
tggttgggca
gaaggacttc
gtagatggcc
ttttgaatca
tttaaggtcc
taaatctaca
aggccaacca
tccgggtgta
gagagtacta
catgcaagca
ggctgatggc
atctgtcatg
aacatcatta
tgatccaaat
atctctgttg
ttgttccaac
agttctagtg
tttggctaag
agcatcaacc

tttgcgcatc

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



attctttgaa cttgagcaac tttgtgaaag tcaagagcag ataacagtgc tcttgtgtcc 1740
gacaacacat cagccttcac aggatgggtc cagttggata gacccctcct aagggactgt 1800
acccagcgga atgatgggat gttgtcagac attttggggt tgtttgcact tcctccgagt 1860
cagtgaagaa gtgaacgtac agcgtgatct agaatcgcct aggatccact gtgceg 1915
<210> 8

<211> 1756

<212> DNA

<213> Artificial Sequence

<220>

<223> PIC-GP-Bsm: Representative cDNA obtained when GP-delta-BbsI was
digested with BbsI to insert the BbsI-mutated GP ORF into the equally
digested pol-I-PIC-miniS-GFP backbone, thereby replacing the GFP ORF

with the GP ORF.

<400> 8

gcgcaccggg gatcctagge ataccttgga cgcgcatatt acttgatcaa agagagacga 60
ggcctcgtct ctgccctage ctcgacatgg gcctcgacgt cactccccaa taggggagtg 120
acgtcgaggc ctctgaggac ttgagcttat ttacccagtc tcacccattt gtagggtttc 180
tttgggattt tataataccc acagctgcaa agagagttcc tagtaatcct atgtggcttc 240
ggacagccat caccaatgat gtgcctatga gtgggtattc caactaagtg gagaaacact 300
gtgatggtgt aaaacaccaa agaccagaag caaatgtctg tcaatgctag tggagtctta 360
ccttgtcttt cttcatattc ttttatcagc atttcattgt acagattctg gctctcccac 420
aaccaatcat tcttaaaatg cgtttcattg aggtacgagc cattgtgaac taaccaacac 480
tgcggtaaag aatgtctccc tgtgatggta tcattgatgt accaaaattt tgtatagttg 540
caataaggga ttttggcaag ctgtttgaga ctgtttctaa tcacaagtga gtcagaaata 600
agtccgttga tagtcttttt aaagagattc aacgaattct caacattaag ttgtaaggtt 660
ttgatagcat tctgattgaa atcaaataac ctcatcgtat cgcaaaattc ttcattgtga 720
tctttgttge attttgccat cacagtgtta tcaaaacatt ttattccagc ccaaacaata 780
gcccattgect ccaaacagta accacctggg acatgttgcc cagtagagtc actcaagtcc 840
caagtgaaaa agccaaggag tttcctgctc acagaactat aagcagtttt ttggagagcc 900
atccttattg ttgccattgg agtatatgta cagtgatttt cccatgtggt gttctgtatg 960

17



atcaggaaat
cagttattga
gacgcaataa
atcaacaccc
agcacattga
ttatcacaat
gtttcatttg
ggtcctttgt
attcttgtga
tcacaacttc
agattgacaa
acctcctgca
ttgtttgcac
taggatccac
<210> 9

<211> 742
<212>

<213>

<220>
223>

DNA
Artificial Sequence

GFP-

tgtaatgtgt
aacattttcc
gatgtctgcc
cagcaccctc
agtgtaactc
tactaatgtt
caatggatgt
agtaatgatg
ggttgaactc
tgccagccaa
atcctttgat

ggacttcggg

ttcctccgag

tgtgcg

Bsm: Green

flanking BsmBI sites

<400> 9
cgtctctaaa

tcgagctgga
atgccaccta
cctggcccac
accacatgaa
gcaccatctt
gcgacaccct

tcctggggca

gatggtgagc
cggcgacgta
cggcaagctg
cctcgtgacc
gcagcacgac
cttcaaggac
ggtgaaccgc

caagctggag

cccaccttca
aacccacgca
aacctcacct
aactgttttg
attaagcaac
accatatgca
gtttgtcaaa
tgtgttgttc
aacgtgggtg
aatgaggaag
gatgcatagg
tatagactgg

tcagtgaaga

cagtttgtta
atttttgggt
cctctatccc
catctggcac
cattttaatg
aggcttctga
gtgagttcaa
ttgctacatg
agattgtgcc
gtgatgagtt
gttgagacaa
atcaaagtca

agtgaacgta

gtctgcaaga
ccccaatgat
caactgtcaa
ctacatgacg
tgtgacctgc
tgttggaaaa
ttccccatgt
attgtggcaa
tcctatcaat
ggaataggcc
tgattaaggc
caacttgtcc

cagcgtgatc

ccctccacta
ttgagcaagc
gttgtactgg
agtgacatgg
ttcttctgtc
gtttccagta
tgtgttagat
gttgtcaaac
catcatgcca
acatctcatc
gacattgaac
cattttgggg

tagaatcgcc

fluorescent protein(GFP) synthesized with

aagggcgags
aacggccaca
accctgaagt
accttgacct
ttcttcaagt
gacggcaact
atcgagctga

tacaactaca

agctgttcac
agttcagcgt
tcatctgcac
acggcgtgca
ccgccatgcec
acaagacccg

agggcatcga

acagccacaa

18

cgggetggtg
gtccggegag
caccggcaag
gtgcttcgtc
cgaaggctac
cgccgaggtg
cttcaaggag

ggtctatatc

cccatcctgg
ggcgaggecsy
ctgcccgtgc
cgctaccccg
gtccaggagc
aagttcgagg
gacggcaaca

accgccgaca

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1756

60

120

180

240

300

360

420

480



agcagaagaa
tgcagctcgc
ccgacaacca
atcacatggt
tgtacaagta
<210> 10
<211> 1261
<212> DNA
<213>

<220>

<223>

virus

mouse

cggcatcaag
cgaccactac
ctacctgagc
cctgctggag

agcccagaga

gtgaacttca
cagcagaaca
acccagtccg
ttcgtgaccg

cg

Artificial Sequence

agacccgcca
cccccategg

ccctgagcaa

ccgeccgggat

caacatcgag
cgacggcccc
agaccccaac

cactctcggc

and mouse GM-CSF synthesized with flanking BsmBI sites

<400> 10
cgtctctaag

tgagtgacaa
acagatgcaa
tggtgtttgc
atgaggaaca
gtgtggatga
atgatgatga
tggatgatga
cagaagagat
atgaagtgaa
ctgtgaaccc
tggaagaaga
gcttcagccc
gcctgctgaa

tgctttttct

gatgaaatgc
caagaagcct
cctgctgcac
tgtggtgaca
gtatgagagg
ggatgaggat
tgccttctat
gtctgaggat
gggagcaggt
gtgcaggatg
caaagaacag
agaggaagag
tggaagtggt
acaggctggg

gggcattgtg

ctcctctacc
gacaaggccc
agatacagcc
acaagcttcc
gatgtggcct
gatgaggatg
gatgatgagg
gaggctgagg
gccaactgtg
atctacttct
atggaatgca
gaagaagaag
caccatcacc
gatgtggaag

gtttacagcc

ttgcatttct
actctggcag
tggaagagat
tggccctgca
ggattgccag
atgaagatga
atgatgaaga
aagagatgag
cttgtgtgcc
tccatgaccc
gatgtgagaa
aagaagagga
accatcatgg
aaaatcctgg

tgagtgcacc

19

cttcattgga
tggaggagat
cctgccctac
gatgttcatt
acagagcaag
ctactatgat
ggaagaactg
tgtggaaatg
aggacaccac
caactttctg
tgcagatgaa
agaaatgggc
cagtggggca
ccccatgtgg

cacaagatct

gacggcagcg
gtgctgectgc
gagaagcgeg

atggacgagc

gtcaactgca
ggtgatggca
ctgggctggc
gatgccctgt
agaatgagca
gatgaggatg
gaaaacctga
ggggctgggg
ctgagaaaga
gtgtccatcc
gaggtggcca
aacccagatg
accaacttca
ctccagaatc

cccatcacag

540

600

660

720

742

sP1AGM-Bsm: Fusion protein consisting of the vesicular stomatitis
glycoprotein (VSVG) signal peptide; the P1A antigen of the P815
mastocytoma tumor cell line, a GSG linker, an enterovirus 2A peptide

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tgacaagacc
tgccagtgac
tgacctgtgt
agctgaaggg
cagagacaga
ccttcctgac

g

<210> 11
<211>
212>
<213>

220>
<223>

<400> 11
gcgcaccggg

caagggcgag
aaacggccac
gaccctgaag
caccttgacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc
gttcgtgacc
ctcgacatgg

ttgagctcag

2615
DNA
Artificial Sequence

PIC-

ttggaagcat
cctgaatgaa
gcagaccagg
agctctgaac
ttgtgagaca

tgacatcccc

NP-GFP

gatcctaggc
gagctgttca
aagttcagcg
ttcatctgca
tacggcgtgc
tccgccatgc
tacaagaccc
aagggcatcg
aacagccaca
aagacccgcc
acccccatcg
gccctgagca
gecgeeggga
gcctcgacgt

aggttgatca

gtggaagcaa
gaagtggaag
ctgaaaattt
atgactgcca
caagtgacca

tttgagtgca

ataccttgga
ccggggtggt
tgtccggcga
ccaccggcaa
agtgcttcgt
ccgaaggcta
gcgeccgaggt
acttcaagga
aggtctatat
acaacatcga
gcgacggecc
aagaccccaa
tcactctcgg
cactccccaa

gatctgtgtt

tcaaagaggc
tggtgtcaaa
ttgaacaggg
gctactacca
cctatgctga

agaaacctgt

cgcgcatatt
gcccatcctg
gggcgagesc
gctgecccgtg
ccgctacccc
cgtccaggag
gaagttcgag
ggacggcaac
caccgccgac
ggacggcagc
cgtgctgctg
cgagaagcgc
catggacgag
taggggagtsg

gttcctgtac

20

cctgaatctg
tgagttcagc
cctgagagga
gacctactgc

cttcattgac

gcagaagtga

acttgatcaa
gtcgagctgg
gatgccacct
ccctggccca
gaccacatga
cgcaccatct
ggcgacaccc
atcctggggc
aagcagaaga
gtgcagctcg
cccgacaacc
gatcacatgg
ctgtacaagt
acgtcgaggc

agcgtgtcaa

cttgatgaca
ttcaaaaaac
aacttcacaa
ccceccaccce
agcctgaaaa

agaaagagac

agatggtgag
acggcgacgt
acggcaagct
ccctegtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgctgga
aagccctagc
ctctgaggac

taggcaagca

960

1020

1080

1140

1200

1260

1261

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tctcatcggc
aagcaatgca
gaccaaacct
ggtgegtgcet
catttcgaac
taaatgtctg
gagaccatgt
acaatgtatg
tgttccttca
aacagtatct
tggtggctgg
cccttgaact
gtatagtaaa
acgattcttt
gatggtctca
caaactgaga
ggcactgtgt
gagcaaacca
agtcatacaa
atccttgatg
gaaccccatt
cccataaaca
caaatcagat
gtccctctgg
cttggtcaga
tttgtgaaag

aggatgggtc

ttctggtccc
cagtgaggat
ttatgtttgg
tgctcggcac
aaactgatta
atgattgagg
gagtacttgc
tagttgcccg
atgtcaatcc
tctttctect
atagcactcg
tgagaccttg
ttttcataag
atttgcaata
agcatattgc
ttgtaccctg
tgctgtgtga
agtgcactca
gcgatggtta
tcccagatct
gagcgaagga
ccaggctgag
gcaagctcca
attgatctca
tcagaatcag
tcaagagcag

cagttggata

taacccagcc
tcgcagtggt
tgcagagtag
tgagtttcac
tatcatctga
aaatcaggcc
tttgctcttt
tgtcaggctg
atgtggtagc
tagggatttg
gcttcgaatc
agccaatgta
gatttctctg
gactctttat
caccatcaat
agatgtttat
gtttctctag
gcgecttggac
aggctggcat
tcacaacccc
tttcggctct
acaaactctc
ttagctcctc
tattcatcag
tccttttatc
ataacagtgc

gacccctcct

tgtcactgtt
ttgtgcagcc
attgtatctc
gtcaagcact
accttgagca
tggttgggca
gaaggacttc
gtagatggcc
ttttgaatca
tttaaggtcc
taaatctaca
aggccaacca
tccgggtgta
gagagtacta
catgcaagca
ggctgatggc
atctgtcatg
aacatcatta
tgatccaaat
atctctgttg
ttgttccaac
agttctagtg
tttggctaag
agcatcaacc
tttgcgcatc
tecttgtgtcc

aagggactgt

21

gcatcaaaca
cccttettct
tcccagatct
tttaagtctc
gtgaaaacca
tcagccaagt
tcatcgtggg
atttccaccg
agcatctgaa
ggtgatcctc
gtggtgttat
tcccctgaaa
gtgctcacaa
aacatagaag
gctgectttga
tcattactaa
ttcgggaact
agttgttcac
tgattgatca
cctgtgggtc
tgagtgtttg
actttctttc
cctcccacct
tctttgttca
attctttgaa
gacaacacat

acccagcgga

tgatggtatc
tcttctttat
catcctcaaa
ttctcccatg
tgttttgagg
cctttaaaag
gaaatctgta
gatcatttgg
ttgaggacac
cgtttcttac
cccaagccct
gacaaatctt
acataccttc
gcttcacctg
ctgctgcaga
tgatttttag
tgacagtgta
ccccttgcetc
acaatgtatt
tagcattagc
tgagattgcc
ttaacttgtc
taagcacatt
tgtctcttaa
cttgagcaac
cagccttcac

atgatgggat

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



gttgtcagac attttggggt tgtttgcact tcctccgagt cagtgaagaa gtgaacgtac

agcgtgatct agaatcgcct aggatccact gtgceg

<210>
<211>
212>
<213>

12
3131
DNA

220>

<223> PIC-

<400> 12
gcgcaccggg

cctcctctac
tgacaaggcc
cagatacagc
aacaagcttc
ggatgtggcc
tgatgaggat
tgatgatgag
tgaggctgag
tgccaactgt
gatctacttc
gatggaatgc
ggaagaagaa
tcaccatcac
ggatgtggaa
ttacagcctg
ggaagcaatc
agtggaagtg
gaaaattttt

gactgccagc

NP-sSP1AGM

gatcctaggc
cttgcatttc
cactctggca
ctggaagaga
ctggccctgc
tggattgcca
gatgaagatg
gatgatgaag
gaagagatga
gcttgtgtgc
ttccatgacc
agatgtgaga
gaagaagagg
caccatcatg
gaaaatcctg
agtgcaccca
aaagaggccc
gtgtcaaatg

gaacagggcc

tactaccaga

Artificial Sequence

ataccttgga
tcttcattgg
gtggaggaga
tcctgcccta
agatgttcat
gacagagcaa
actactatga
aggaagaact
gtgtggaaat
caggacacca
ccaactttct
atgcagatga
aagaaatggg
gcagtggggc
gcccctggcet
caagatctcc
tgaatctgct
agttcagctt
tgagaggaaa

cctactgccc

cgcgcatatt
agtcaactgc
tggtgatggc
cctgggetgg
tgatgccctg
gagaatgagc
tgatgaggat
ggaaaacctg
gggegctges
cctgagaaag
ggtgtccatc
agaggtggcc
caacccagat
aaccaacttc
ccagaatctg
catcacagtg
tgatgacatg
Ccaaaaaactg
cttcacaaag

Cccccacccca

22

acttgatcaa
atgagtgaca
aacagatgca
ctggtgtttg
tatgaggaac
agtgtggatg
gatgatgatg
atggatgatg
gcagaagaga
aatgaagtga
cctgtgaacc
atggaagaag
ggcttcagcc
agcctgctga
ctttttctgg
acaagacctt
ccagtgaccc
acctgtgtgc
ctgaagggag

gagacagatt

agatgaaatg
acaagaagcc
acctgctgca
ctgtggtgac
agtatgagag
aggatgagga
atgccttcta
agtctgagga
tgggagcagg
agtgcaggat
ccaaagaaca
aagaggaaga
ctggaagtgg
aacaggctgg
gcattgtggt
ggaagcatgt
tgaatgaaga
agaccaggct
ctctgaacat

gtgagacaca

2580

2615

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



agtgaccacc
tgagtgcaag
ccccaatagg
tgtgttgttc
ccagcctgtc
agtggtttgt
gagtagattg
tttcacgtca
atctgaacct
caggcctggt
ctctttgaag
aggctggtag
ggtagctttt
gatttgttta
cgaatctaaa
aatgtaaggc
tctctgtccg
ctttatgaga
atcaatcatg
gtttatggct
ctctagatct
ttggacaaca
tggcattgat
aaccccatct
ggctctttgt
actctcagtt

ctcctctttg

tatgctgact
aaacctgtgc
ggagtgacgt
ctgtacagcg
actgttgcat
gcagccccct
tatctctccc
agcactttta
tgagcagtga
tgggcatcag
gacttctcat
atggccattt
gaatcaagca
aggtccggtg
tctacagtgg
caaccatccc
ggtgtagtgc
gtactaaaca
caagcagctg
gatggctcat
gtcatgttcg
tcattaagtt
Ccaaattgat
ctgttgcctg
tccaactgag
ctagtgactt

gctaagcctc

tcattgacag
agaagtgagc
cgaggcctct
tgtcaatagg
caaacatgat
tcttcttett
agatctcatc
agtctcttct
aaaccatgtt
ccaagtcctt
cgtggggaaa
ccaccggatc
tctgaattga
atcctccgtt
tgttatccca
ctgaaagaca
tcacaaacat
tagaaggctt
ctttgactgc
tactaatgat
ggaacttgac
gttcaccccc
tgatcaacaa
tgggtctagc
tgtttgtgag
tctttcttaa

ccaccttaag

cctgaaaacc
cctagcctcg
gaggacttga
caagcatctc
ggtatcaagc
ctttatgacc
ctcaaaggtg
cccatgcatt
ttgaggtaaa
taaaaggaga
tctgtaacaa
atttggtgtt
ggacacaaca
tcttactggt
agccctccct
aatcttgtat
accttcacga
cacctggatg
tgcagacaaa
ttttagggca
agtgtagagc
ttgctcagtc
tgtattatcc
attagcgaac
attgccccca
cttgtccaaa

cacattgtcc

23

ttcctgactg
acatgggcct
gctcagaggt
atcggcttct
aatgcacagt
aaacctttat
cgtgcttgct
tcgaacaaac
tgtctgatga
ccatgtgagt
tgtatgtagt
ccttcaatgt
gtatcttctt
ggctggatag
tgaacttgag
agtaaatttt
ttctttattt
gtctcaagca
ctgagattgt
ctgtgttgct
aaaccaagtg
atacaagcga
ttgatgtccc
cccattgagc
taaacaccag
tcagatgcaa

ctctggattg

acatcccctt
cgacgtcact
tgatcagatc
ggtccctaac
gaggattcgc
gtttggtgca
cggcactgag
tgattatatc
ttgaggaaat
acttgctttg
tgcccgtgtc
caatccatgt
tctccttagg
cactcggctt
accttgagcc
cataaggatt
gcaatagact
tattgccacc
accctgagat
gtgtgagttt
cactcagcgc
tggttaaggc
agatcttcac
gaaggatttc
gctgagacaa
gctccattag

atctcatatt

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



catcagagca
tttatctttg
cagtgctctt
cctcctaagg
tgcacttcct
tccactgtgc
<210> 13
<211>
<212>

<213>

<220>
<223>

<400> 13
gcgcaccggg

caagggcgag
aaacggccac
gaccctgaag
caccttgacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc
gttcgtgacc
ctcgacatgg
ttgagcttat

acagctgcaa

2456
DNA
Artificial Sequence

PIC-

tcaacctctt
cgcatcattc
gtgtccgaca
gactgtaccc
ccgagtcagt

g

GP-GFP

gatcctaggc
gagctgttca
aagttcagcg
ttcatctgca
tacggcgtgc
tccgccatgc
tacaagaccc
aagggcatcg
aacagccaca
aagacccgcc
acccccatcg
gccctgagca
geegeeggsa
gcctcgacgt
ttacccagtc

agagagttcc

tgttcatgtc
tttgaacttg
acacatcagc
agcggaatga

gaagaagtga

ataccttgga
ccggggtggt
tgtccggcga
ccaccggcaa
agtgcttcgt
ccgaaggcta
gcgeccgaggt
acttcaagga
aggtctatat
acaacatcga
gcgacggecc
aagaccccaa
tcactctcgg
cactccccaa
tcacccattt

tagtaatcct

tcttaacttg
agcaactttg
cttcacagga
tgggatgttg

acgtacagcg

cgcgcatatt
gcccatcctg
gggcgagesc
gctgcccgtg
ccgctacccc
cgtccaggag
gaagttcgag
ggacggcaac
caccgccgac
ggacggcagce
cgtgctgcetg
cgagaagcgc
catggacgag
taggggagtsy
gtagggtttc

atgtggcttc

24

gtcagatcag
tgaaagtcaa
tgggtccagt
tcagacattt

tgatctagaa

acttgatcaa
gtcgagctgg
gatgccacct
ccctggccca
gaccacatga
cgcaccatct
ggcgacaccc
atcctggggc
aagcagaaga
gtgcagctcg
cccgacaacc
gatcacatgg
ctgtacaagt
acgtcgaggc
tttgggattt

ggacagccat

aatcagtcct
gagcagataa
tggatagacc

tggggttgtt

tcgcctagga

agatggtgag
acggcgacgt
acggcaagct
ccctcgtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgctgga
aagccctagc
ctctgaggac
tataataccc

caccaatgat

2880

2940

3000

3060

3120

3131

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gtgcctatga
agaccagaag
ttttatcagc
cgtttcattg
tgtgatggta
ctgtttgaga
aaagagattc
atcaaataac
cacagtgtta
accacctggg
tttcctgctc
agtatatgta
cccaccttca
aacccacgca
aacctcacct
aactgttttg
attaagcaac
accatatgca
gtttgtcaaa
tgtgttgttc
aacgtgggtg
aatgaggaag
gatgcatagg
tatagactgg
tcagtgaaga
<210>

<211>
<212>

14
2972
DNA

gtgggtattc
caaatgtctg
atttcattgt
aggtacgagc
tcattgatgt
ctgtttctaa
aacgaattct
ctcatcgtat
tcaaaacatt
acatgttgcc
acagaactat
cagtgatttt
cagtttgtta
atttttgggt
cctctatccc
catctggcac
cattttaatg
aggcttctga
gtgagttcaa
ttgctacatg
agattgtgcc
gtgatgagtt
gttgagacaa
atcaaagtca

agtgaacgta

caactaagtg
tcaatgctag
acagattctg
cattgtgaac
accaaaattt
tcacaagtga
caacattaag
cgcaaaattc
ttattccagc
cagtagagtc
aagcagtttt
cccatgtggt
gtctgcaaga
ccccaatgat
caactgtcaa
ctacatgacg
tgtgacctgc
tgttggaaaa
ttccccatgt
attgtggcaa
tcctatcaat
ggaataggcc
tgattaaggc
caacttgtcc

cagcgtgatc

gagaaacact
tggagtctta
gctctcccac
taaccaacac
tgtatagttg
gtcagaaata
ttgtaaggtt
ttcattgtga
ccaaacaata
actcaagtcc
ttggagagcc
gttctgtatg
ccctccacta
ttgagcaagc
gttgtactgg
agtgacatgg
ttcttctgtc
gtttccagta
tgtgttagat
gttgtcaaac
catcatgcca
acatctcatc
gacattgaac
cattttgggg

tagaatcgcc

25

gtgatggtgt
ccttgtcttt
aaccaatcat
tgcggtaaag
caataaggga
agtccgttga
ttgatagcat
tectttgttgce
gcccattgcet
caagtgaaaa
atccttattg
atcaggaaat
cagttattga
gacgcaataa
atcaacaccc
agcacattga
ttatcacaat
gtttcatttg
ggtcctttgt
attcttgtga
tcacaacttc
agattgacaa
acctcctgca
ttgtttgcac

taggatccac

@aaacaccaa
cttcatattc
tcttaaaatg
aatgtctccc
ttttggcaag
tagtcttttt
tctgattgaa
attttgccat
ccaaacagta
agccaaggag
ttgccattgg
tgtaatgtgt
aacattttcc
gatgtctgcc
cagcaccctc
agtgtaactc
tactaatgtt
caatggatgt
agtaatgatg
ggttgaactc
tgccagccaa
atcctttgat

ggacttcggg

ttcctccgag

tgtgeg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2456



<213>

<220>
<223>

<400> 14
gcgcaccggg

cctcctctac
tgacaaggcc
cagatacagc
aacaagcttc
ggatgtggcc
tgatgaggat
tgatgatgag
tgaggctgag
tgccaactgt
gatctacttc
gatggaatgc
ggaagaagaa
tcaccatcac
ggatgtggaa
ttacagcctg
ggaagcaatc
agtggaagtg
gaaaattttt
gactgccagc
agtgaccacc
tgagtgcaag
ccccaatagg

ccatttgtag

PIC-

GP-sP1AGM

gatcctaggc
cttgcatttc
cactctggca
ctggaagaga
ctggccctgc
tggattgcca
gatgaagatg
gatgatgaag
gaagagatga
gcttgtgtgc
ttccatgacc
agatgtgaga
gaagaagagsg
caccatcatg
gaaaatcctg
agtgcaccca
aaagaggccc
gtgtcaaatg
gaacagggcc
tactaccaga
tatgctgact
aaacctgtgc
ggagtgacgt

ggtttctttg

Artificial Sequence

ataccttgga
tcttcattgg
gtggaggaga
tcctgcccta
agatgttcat
gacagagcaa
actactatga
aggaagaact
gtgtggaaat
caggacacca
ccaactttct
atgcagatga
aagaaatggg
gcagtggggc
gcccctggcet
caagatctcc
tgaatctgct
agttcagctt
tgagaggaaa
cctactgccc
tcattgacag
agaagtgagc
cgaggcctct

ggattttata

cgcgcatatt
agtcaactgc
tggtgatggc
cctgggetgg
tgatgccctg
gagaatgagc
tgatgaggat
ggaaaacctg
gggegctges
cctgagaaag
ggtgtccatc
agaggtggcc
caacccagat
aaccaacttc
ccagaatctg
catcacagtg
tgatgacatg
caaaaaactg
cttcacaaag
ccccacccca
cctgaaaacc
cctagcctcg
gaggacttga

atacccacag

26

acttgatcaa
atgagtgaca
aacagatgca
ctggtgtttg
tatgaggaac
agtgtggatg
gatgatgatg
atggatgatg
gcagaagaga
aatgaagtga
cctgtgaacc
atggaagaag
ggcttcagcc
agcctgcectga
ctttttctgg
acaagacctt
ccagtgaccc
acctgtgtgc
ctgaagggag
gagacagatt
ttcctgactg
acatgggcct
gcttatttac

ctgcaaagag

agatgaaatg
acaagaagcc
acctgctgca
ctgtggtgac
agtatgagag
aggatgagga
atgccttcta
agtctgagga
tgggagcagg
agtgcaggat
ccaaagaaca
aagaggaaga
ctggaagtgg
aacaggctgg
gcattgtggt
ggaagcatgt
tgaatgaaga
agaccaggct
ctctgaacat
gtgagacaca
acatcccctt
cgacgtcact
ccagtctcac

agttcctagt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



aatcctatgt
taagtggaga
tgctagtgga
attctggctc
gtgaactaac
aaattttgta
aagtgagtca
attaagttgt
aaattcttca
tccagcccaa
agagtcactc
agttttttgg
tgtggtgttc
gcaagaccct
aatgatttga
tgtcaagttg
atgacgagtg
acctgcttct
ggaaaagttt
ccatgttgtg
tggcaagttg
atcaatcatc
taggccacat
taaggcgaca
ttgtcccatt

gtgatctaga

<210> 15

ggcttcggac
aacactgtga
gtcttacctt
tcccacaacc
caacactgcg
tagttgcaat
gaaataagtc
aaggttttga
ttgtgatctt
acaatagccc
aagtcccaag
agagccatcc
tgtatgatca
ccactacagt
gcaagcgacg
tactggatca
acatggagca
tctgtcttat
ccagtagttt
ttagatggtc
tcaaacattc
atgccatcac
ctcatcagat
ttgaacacct

ttggggttgt

atcgcctagg

agccatcacc
tggtgtaaaa
gtctttcttc
aatcattctt
gtaaagaatg
aagggatttt
cgttgatagt
tagcattctg
tgttgcattt
attgctccaa
tgaaaaagcc
ttattgttgc
ggaaattgta
tattgaaaca
caataagatg
acaccccagc
cattgaagtg
cacaattact
catttgcaat
ctttgtagta
ttgtgaggtt
aacttctgcc
tgacaaatcc
cctgcaggac
ttgcacttcc

atccactgtg

aatgatgtgc
caccaaagac
atattctttt
aaaatgcgtt
tctccctgtg
ggcaagctgt
ctttttaaag
attgaaatca
tgccatcaca
acagtaacca
aaggagtttc
cattggagta
atgtgtccca
ttttccaacc
tctgccaacc
accctcaact
taactcatta
aatgttacca
ggatgtgttt
atgatgtgtg
gaactcaacg
agccaaaatg
tttgatgatg
ttcgggtata
tccgagtcag

cg

27

ctatgagtgg
cagaagcaaa
atcagcattt
tcattgaggt
atggtatcat
ttgagactgt
agattcaacg
aataacctca
gtgttatcaa
cctgggacat
ctgctcacag
tatgtacagt
ccttcacagt
cacgcaattt
tcacctcctc
gttttgcatc
agcaaccatt
tatgcaaggc
gtcaaagtga
ttgttcttgc
tgggtgagat
aggaaggtga
catagggttg
gactggatca

tgaagaagtg

gtattccaac
tgtctgtcaa
cattgtacag
acgagccatt
tgatgtacca
ttctaatcac
aattctcaac
tcgtatcgca
aacattttat
gttgcccagt
aactataagc
gattttccca
ttgttagtct
ttgggtcccc
tatccccaac
tggcacctac
ttaatgtgtg
ttctgatgtt
gttcaattcc
tacatgattg
tgtgcctcect
tgagttggaa
agacaatgat
aagtcacaac

aacgtacagc

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

2972



<211>
212>
<213>

2472
DNA

220>

<223> S-GP

<400> 15
gcgcaccggg

agttgtgact
aatcattgtc
attccaactc
taggaggcac
acaatcatgt
gggaattgaa
caacatcaga
tcacacatta
tgtaggtgcc
agttggggat

tggggaccca

cagactaaca
atgggaaaat
tgcttatagt
tactgggcaa
aataaaatgt
ttgcgatacg
tgttgagaat
tgtgattaga
ttggtacatc
caatggctcg

tctgtacaat

/GFPnat

gatcctaggc
ttgatccagt
tcaaccctat
atcaccttcc
aatctcaccc
agcaagaaca
ctcactttga
agccttgcat
aaatggttgc
agatgcaaaa
agaggaggtg
aaaattgcgt
aactgtgaag
cactgtacat
tctgtgagca
catgtcccag
tttgataaca
atgaggttat
tcgttgaatc
aacagtctca
aatgatacca
tacctcaatg

gaaatgctga

Artificial Sequence

ataccttgga
ctatacccga
gcatcatcaa
tcattttggc
acgttgagtt
acacacatca
caaacacatc
atggtaacat
ttaatgagtt
cagttgaggg
aggttggcag
gggttggaaa

gtgggacaca

atactccaat
ggaaactcct
gtggttactg
ctgtgatggc
ttgatttcaa
tctttaaaaa
aacagcttgc
tcacagggag
aaacgcattt

taaaagaata

cgcgcatatt
agtcctgcag
aggatttgtc
tggcagaagt
caacctcaca
ttactacaaa
cattgcaaat
tagtaattgt
acacttcaat
tgctggggts
acatcttatt
atgtttcaat
ttacaatttc
ggcaacaata
tggetttttc
tttggagcaa
aaaatgcaac
tcagaatgct
gactatcaac
caaaatccct
acattcttta
taagaatgat

tgaagaaaga

28

acttgatcaa
gaggtgttca
aatctgatga
tgtgatggca
agaatgtttg
ggaccatcta
gaaactactg
gataagacag
gtgctccatg
ttgatccagt
gcgtcgettg
aactgtagtg
ctgatcatac
aggatggctc
acttgggact
tgggctattg
aaagatcaca
atcaaaacct
ggacttattt
tattgcaact
ccgcagtgtt
tggttgtggsg

caaggtaaga

agatgggaca

atgtcgcecctt
gatgtggcct
tgatgattga
acaacttgcc
acacaacatg
gaaacttttc
aagaagcagg
tcactcgtca
acaacttgac
ctcaaatcat
gagggtcttg
agaacaccac
tccaaaaaac
tgagtgactc
tttgggctgg
atgaagaatt
tacaacttaa
ctgactcact
atacaaaatt
ggttagttca
agagccagaa

ctccactagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



attgacagac
agttggaata
tactaggaac
ggtgagactg
gggagtgacg
atgccgagag
tcgttggggt

acggggecgt
tcctcgatgt
gtgatataga
tcctecttga
ttcacctcgg
acgtagcctt
cggacgaagc
agcttgccgg
ccctcgeegg
ggcaccaccc
ttgcacttcc
atccactgtg
<210>
<211>

212>
<213>

16

DNA

220>
<223>

3422

atttgcttct
cccactcata
tctctttgca
ggtaaataag
tcgaggcctc
tgatcccggc
ctttgctcag
cgccgatggg
tgtggcggst
ccttgtggct
agtcgatgcc
cgecgggtcett
cgggcatggc
actgcacgcc
tggtgcagat
acacgctgaa
cggtgaacag
tccgagtcag

cg

ggtctttggt
ggcacatcat
gctgtgggta
ccctagcctc
tgaggacttg
ggcggtcacg
ggcggactgg
ggtgttctgc
cttgaagttc
gttgtagttg
cttcagctcg
gtagttgccg
ggacttgaag
gtaggtcaag
gaacttcagg
cttgtggccg
ctcctcgcecc

tgaagaagtg

Artificial Sequence

gttttacacc
tggtgatggc
ttataaaatc
gacatgggcc
agcatgtctt
aactccagca
gtgctcaggt
tggtagtggt
accttgatgc
tactccagct
atgcggttca
tcgtccttga
aagtcgtgct
gtggtcacga
gtcagcttgc
tttacgtcgc
ttgctcacca

aacgtacagc

atcacagtgt
tgtccgaagc
ccaaagaaac
tcgacgtcac
cttacttgta
ggaccatgtg
agtggttgtc
cggcgagcectg
cgttcttctg
tgtgccccag
ccagggtgtc
agaagatggt
gcttcatgtg
gggtgggcca
cgtaggtggc
cgtccagctc
tgaagacatt

gtgatctaga

ttctccactt
cacataggat
cctacaaatg
tccccaatag
cagctcgtcc
atcgcgcttc
gggcagcagce
cacgctgccg
cttgtcggcg
gatgttgccg
gccctcgaac
gcgctectgg
gtcggggtag
gggcacggec
atcgccctceg
gaccaggatg

ttggggttgt

atcgcctagg

modified S-delta-BbsI-Pichinde virus strain Munchique CoAn4763

isolate P18 (Genbank accession number EF529746.1) segment S

<400> 16

gcgcaccggg gatcctagge ataccttgga cgcgcatatt acttgatcaa agatgggaca

agttgtgact ttgatccagt ctatacccga agtcctgcag gaggtgttca atgtcgcctt

aatcattgtc tcaaccctat gcatcatcaa aggatttgtc aatctgatga gatgtggcct

29

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2472

60

120

180



attccaactc
taggaggcac
acaatcatgt
gggaattgaa
caacatcaga
tcacacatta
tgtaggtgcc
agttggggat

tggggaccca

cagactaaca
atgggaaaat
tgcttatagt
tactgggcaa
aataaaatgt
ttgcgatacg
tgttgagaat
tgtgattaga
ttggtacatc
caatggctcg
tctgtacaat
attgacagac
agttggaata
tactaggaac
ggtgagactg
gggagtgacg
cctgtacagc

cactgttgca

atcaccttcc
aatctcaccc
agcaagaaca
ctcactttga
agccttgcat
aaatggttgc
agatgcaaaa
agaggaggtg
aaaattgcgt
aactgtgaag
cactgtacat
tctgtgagca
catgtcccag
tttgataaca
atgaggttat
tcgttgaatc
aacagtctca
aatgatacca
tacctcaatg
gaaatgctga
atttgcttct
cccactcata
tctctttgcea
ggtaaataag
tcgaggcctc
gtgtcaatag

tcaaacatga

tcattttggc
acgttgagtt
acacacatca
caaacacatc
atggtaacat
ttaatgagtt
cagttgaggg
aggttggcag
gggttggaaa

gtgggacaca

atactccaat
ggaaactcct
gtggttactg
ctgtgatggc
ttgatttcaa
tctttaaaaa
aacagcttgc
tcacagggag
aaacgcattt
taaaagaata
ggtctttggt
ggcacatcat
gctgtgggta
ccctagcctc
tgaggacttg
gcaagcatct

tggtatcaag

tggcagaagt
caacctcaca
ttactacaaa
cattgcaaat
tagtaattgt
acacttcaat
tgctggegts
acatcttatt
atgtttcaat
ttacaatttc
ggcaacaata
tggctttttc
tttggagcaa
aaaatgcaac
tcagaatgct
gactatcaac
caaaatccct
acattcttta
taagaatgat
tgaagaaaga
gttttacacc
tggtgatggc
ttataaaatc
gacatgggcc
agctcagagg
catcggcttc

caatgcacag

30

tgtgatggca
agaatgtttg
ggaccatcta
gaaactactg
gataagacag
gtgctccatg
ttgatccagt
gcgtcgettg
aactgtagtg
ctgatcatac
aggatggctc
acttgggact
tgggctattg
aaagatcaca
atcaaaacct
ggacttattt
tattgcaact
ccgcagtgtt
tggttgtggsg
caaggtaaga
atcacagtgt
tgtccgaagc
ccaaagaaac
tcgacgtcac
ttgatcagat
tggtccctaa

tgaggattcg

tgatgattga
acaacttgcc
acacaacatg
gaaacttttc
aagaagcagg
tcactcgtca
acaacttgac
ctcaaatcat
gagggtcttg
agaacaccac
tccaaaaaac
tgagtgactc
tttgggctgg
atgaagaatt
tacaacttaa
ctgactcact
atacaaaatt
ggttagttca
agagccagaa
ctccactagc
ttctccactt
cacataggat
cctacaaatg
tccccaatag
ctgtgttgtt
cccagcctgt

cagtggtttg

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



tgcagccccc
gtatctctcc
aagcactttt
ttgagcagtg
ttgggcatca
ggacttctca
gatggccatt
tgaatcaagc
aaggtccggt
atctacagtg
ccaaccatcc
gggtgtagty
agtactaaac
gcaagcagct
tgatggctca
tgtcatgttc
atcattaagt
tccaaattga
tctgttgect
ttccaactga
tctagtgact
ggctaagcct
atcaacctct
gcgcatcatt
tgtgtccgac
ggactgtacc

tccgagtcag

ttcttcttct
cagatctcat
aagtctcttc
aaaaccatgt
gccaagtcct
tcgtggggaa
tccaccggat
atctgaattg
gatcctccgt
gtgttatccc
cctgaaagac
ctcacaaaca
atagaaggct
gctttgactg
ttactaatga
gggaacttga
tgttcacccc
ttgatcaaca
gtgggtctag
gtgtttgtga
ttctttctta
cccaccttaa
ttgttcatgt
ctttgaactt
aacacatcag
cagcggaatg

tgaagaagtg

tctttatgac
cctcaaaggt
tcccatgcat
tttgaggtaa
ttaaaaggag
atctgtaaca
catttggtgt
aggacacaac
ttcttactgg
aagccctccc
aaatcttgta
taccttcacg
tcacctggat
ctgcagacaa
tttttagggc
cagtgtagag
cttgctcagt
atgtattatc
cattagcgaa
gattgccccc
acttgtccaa
gcacattgtc
ctcttaactt
gagcaacttt
ccttcacagg
atgggatgtt

aacgtacagc

caaaccttta
gecgtgettgce
ttcgaacaaa
atgtctgatg
accatgtgag
atgtatgtag
tccttcaatg
agtatcttct
tggctggata
ttgaacttga
tagtaaattt
attctttatt
ggtctcaagc
actgagattg
actgtgttgc
caaaccaagt
catacaagcg
cttgatgtcc
ccccattgag
ataaacacca
atcagatgca
cctctggatt
ggtcagatca
gtgaaagtca
atgggtccag
gtcagacatt

gtgatctaga

31

tgtttggtgc
tcggcactga
ctgattatat
attgaggaaa
tacttgcttt
ttgcccgtgt
tcaatccatg
ttctccttag
gcactcggct
gaccttgagc
tcataaggat
tgcaatagac
atattgccac
taccctgaga
tgtgtgagtt
gcactcagcg
atggttaagg
cagatcttca
cgaaggattt
ggctgagaca
agctccatta
gatctcatat
gaatcagtcc
agagcagata
ttggatagac

ttggggttgt

atcgcctagg

agagtagatt
gtttcacgtc
catctgaacc
tcaggcctgg
gctctttgaa
caggctggta
tggtagcttt
ggatttgttt
tcgaatctaa
caatgtaagg
ttctctgtcc
tctttatgag
catcaatcat
tgtttatggc
tctctagatc
cttggacaac
ctggcattga
caaccccatc
cggctctttg
aactctcagt
gctcctettt
tcatcagagc
ttttatcttt
acagtgctct
ccctcctaag
ttgcacttcc

atccactgtg

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



cg

32

3422



