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PatentIn version 3.5

1

160

DNA

Artificial sequence
Expression enhancer CPMVX

1

tattaaaatc ttaataggtt ttgataaaag cgaacgtggg gaaacccgaa ccaaaccttc

ttctaaactc tctctcatct ctcttaaagc aaacttctct cttgtctttc ttgcgtgagc

gatcttcaac gttgtcagat cgtgcttcgg caccagtaca

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

<220>
<223>

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

<400>
caana

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

<220>
<223>

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

<400>
aaana

<210>

2

5

DNA

Artificial sequence

Plant kozak sequence

misc_feature

(4)..(D
A or C

2

3

5

DNA

Artificial Sequence

Dicots kozak sequence

misc_feature
®..(4
A or C

3
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pctca2016050043-seql

<211> 5

<212> DNA

<213> Artificial Sequence
<220>

<223> Arabidopsis kozak sequence

<220>

<221> misc_feature
<222> (3)..(3)
<223> A ora G

<220>

<221> misc_feature
<222> (4)..D
<223> A or C

<400> 4

aanna

<210> 5

<211> 5

<212> DNA

<213> Artificial sequence
<220>

<223> Plant kozak Sequence
<400> 5

agaaa

<210> 6

<211> 5

<212> DNA

<213> Artificial sequence
<220>

<223> Plant kozak Sequence
<400> 6

agaca

<210> 7

<211> 5

<212> DNA

<213> Artificial Sequence
<220>

<223> Plant kozak sequence
<400> 7

aggaa

<210> 8

<211> 5

<212> DNA

<213> Artificial Sequence
<220>

<223> Plant kozak sequence
<400> 8

aaaaa

Page 2



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

<220>
<223>

<400>
aaaca

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

<220>
<223>

<400>
aagca

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

<220>
<223>

<400>
aagaa

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

<220>
<223>

<400>
aaagaa

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

<220>
<223>

<400>
aaagaa

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

<220>

9

5

DNA

Artificial Sequence

Plant kozak sequence

9

10

5

DNA

Artificial Sequence

Plant kozak sequence

10

11

5

DNA

Artificial Sequence

Plant kozak sequence

11

12

6

DNA

Artificial Sequence

Plant kozak sequence

12

13

6

DNA

Artificial Sequence

Plant kozak sequence

13

14

6

DNA

Artificial Sequence

pctca2016050043-seql
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<223>

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

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

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

<400>
nannna

misc
.

A or

misc
3.

A or

(5.

A or

14

<210> 15

<211> 517
<212> DNA
<213>

<220>
<223>

<400> 15
tattaaaatc

ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
<210>
<211>
<212>
<213>

<220>
<223>

16
534
DNA

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

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

.

A or

3.

A or

_feature

(D
absent

_feature

- (4)
G

misc_feature

.(5)
C

ttaataggtt
tctctcatct
gttgtcagat
atctctttgt
cggtgtggtc
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc

misc_feature

(D

absent

misc_feature

- (4)
G

pctca2016050043-seql

consensus sequence

Artificial Sequence

ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttc
ccaaatttgt

Artificial sequence

CPMV HT plus with a plant

CPMV HT expression enhancer

cgaacgtggg
aaacttctct
caccagtaca
tgcggcgcca
aaagcttgct
tcggcgggtg
tcttcttctt

ccgtggtttt
cgggccc

gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgct
caatatctct
gctgattggt
cgaacttgga

ccaaaccttc
ttgcgtgagc
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgctt
tctataagaa

gaaagattgt

kozak consensus sequence

Page 4
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<220>
<221>
<222>
<223>

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

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

<400> 16
tattaaaatc

misc
(5).

A or

misc
(529

misc
(531

ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
<210>
<211>
<212>
<213>

<220>
<223>

<400> 17
tattaaaatc

17
511
DNA

ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
<210>
<211>

<212>
<213>

18
534
DNA

_feature

.(5)
C

_feature

)..(529)

_feature

)..(533)

ttaataggtt
tctctcatct
gttgtcagat
atctctttgt
cggtgtggtc
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc

ttaataggtt
tctctcatct
gttgtcagat
atctctttgt
cggtgtggtc
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc

pctca2016050043-seql

nisa, ¢, g, ort

nisa, ¢, g, ort

ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttc
ccaaatttgt

Artificial Sequence

CPMV HT plus 511

ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttc

Ccaaatttga

Artificial Sequence

cgaacgtggg
aaacttctct
caccagtaca
tgcggcgeca
aaagcttgct
tcggcggatg
tcttcttctt
ccgtggtttt

tcgggcccaa

cgaacgtggg
aaacttctct
caccagtaca
tgcggcgceca
aaagcttgct
tcggcgggtg
tcttcttctt
ccgtggtttt

a

Page 5

gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgct
caatatctct
gctgattggt
cgaacttgga

taccgcggna

gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgct
caatatctct
gctgattggt
cgaacttgga

ccaaaccttc
ttgcgtgagc
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgctt
tctataagaa
gaaagattgt

nnna

ccaaaccttc
ttgcgtgagc
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgctt
tctataagaa

gaaagattgt

60
120
180
240
300
360
420
480
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<220>

pctca2016050043-seql

<223> CPMV HT plus wT 115

<400> 18
tattaaaatc

ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
<210> 19

<211> 48

<212> DNA
<213>

<220>
<223>

<400> 19

ttaataggtt
tctctcatct
gttgtcagat
atctctttgt
cggtgtggtc
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc

ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttc
ccaaatttgt

Artificial Sequence

IF WA VP2 opt sl plus 3c

aaatttgtcg ggcccatggc ataccggaag

<210> 20
<211> 50
<212> DNA
<213>
<220>
<223>
<400> 20

Artificial Sequence

IF WA VP2 opt sl to 4r

actaaagaaa ataggccttt aaagctcgtt

<210> 21
<211>
<212>
<213>

<220>
<223>

<400> 21
atggcatacc

DNA

caagaaaaag
aaacaacagc
gacgatatta
ctcgaaattc

aaaacaatac

2673

ggaagagagg
agatagagaa
tgtccgacaa
aaattgccgg
tgaaaacaaa

ctacatttga

Artificial Sequence

optimized coding sequence

agcaaagcgc
agatgtcgac
agttctgtcc
agaaataaag
agaagaccat

gtccaaagaa

cgaacgtggg
aaacttctct
caccagtaca
tgcggcgceca
aaagcttgct
tcggcggatg
tcttcttctt
ccgtggtttt

tcgggcccaa

agaggagcaa

cattattcgc

of Rotavirus A VP2 from strain WA

gaaaacctgc
gtaacaatgg
cagaaggagg
aagagctcga
cagaaagaga

agtatcctca
Page 6

gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgct
caatatctct
gctgattggt
cgaacttgga
taccgcggag

agcgcgaa

atattgtcga

cgcaacagaa
aaaacaagaa
aaattatcac
aagaagaatc
ttcaatatga
agaagcttga

ccaaaccttc
ttgcatgagc
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgctt
tctataagaa
gaaagattgt

ddaa

cgagagactg
taacaatagg
tgacgcccag
taaacagctg
aattttgcaa

agacataaga

60
120
180
240
300
360
420
480
534

48

50

60
120
180
240
300
360



ccggagcagg
atatatcgcg
gacaccctgc
atcctcatcg
agcagagacg
caggatgagg
caggctgatc
aatgagtatt
tacataccag
ccatctacag
aattttgagt
gttcccgatt
caggacctgc
aacagtcagg
accatgtctt
cttacagtga
atcatcaaca
gaccctcaga
tggctccatt
cagactctga
atgcaactca
cggggcattc
tcctataact
ctgacaactg
acaaccgtga
cactccaatt
ctgaatcttt
attttcgacg
ctcttacccg
cagatcgaac
cagctggaac
cagcaaatta
cttctcaaca

gtgatcagtc

caaaaaaaca
ccaatggcga
cagatggaga
aaatgccgga
ccggcaaagt
agaccgaggg
gtaacattgt
ttcttaacca
agaggataag
ccaggtatat
ccctgtggga
tgaaggagaa
agctggaggc
ctgccaatga
tggactttgt
ttcccaacga
ccatcgtgta
cacccttcca
ttattaacaa
acgacaatat
gcagacagca
tgcttctctc
acgagacgct
agaagttgca
ttccgtcccc
ataatgagcg
atcagaaaaa
taccacgagt
ttgaacggag
gcgcttctga
gcgacgagat
acttggagga
atcaacccgt

taatcgccaa

pctca2016050043-seql

gatgaaactc
gaaggagcta
ttatgacgtc
ctatctgctc
tgtcgactct
agtcgtccgt
caattaccct
ccagttggtg
gaatgacgtg
caggccaaac
taccatcaca
ggagctggtc
cctcactatt
ttgtttcaag
gaccacgaac
tatgttcctc
tccagcattc
gatcgcagaa
taacagattc
acggaatgga
gttccccacg
caataggctg
aatggcttgt
gctcacttct
acagacactg
gatcaacgac
aatgaagtcc
gcctgacgac
acggcttgac
taagattgct
gtacggatat
actcatgcgc
tgcccttgtg

gctcgacgca

tttcgcattt
cgcaaccggt
cgggagtatt
ctcaaggaca
gagactgcca
agattcatcg
tccatccttc
gagccgctga
aattacatcc
ttgttgcagg
acatccaact
tccaccgaag
cagagcgaga
accctcatag
tatatgagcc
cgggagtcac
ggaatgcaga
cagcagatcc
aggcaagttg
caggtcatca
atgcctgtgg
gggcagcttg
gtgaccatga
gtgacttcgc
ttccactact
gccgtcgeca
atagtggaag
caaatgtaca
atattcaact
cagggggtta
gttaatattg
accggtgatt
ggtgcattgc

accgtcttcg
Page 7

tcgagccaaa
ggtactggaa
tcctcaatct
tggccgtgga
atatttgtga
ctgatatgcg
accctattga
acaatgagat
tgaacatgga
atagactgaa
acattctggc
cacagatcca
cacagttttt
ccgccatgct
taatctccgg
tagtggcctg
gaatgcatta
agaatttcca
tgattgatgg
accagctgat
attacaaacg
tcgacttaac
acatgcagca
tttgtatgtt
acaacatcaa
taattaccgc
actttctgaa
ggctgaggga
tgatcctgat
tcatcgcata
cacggaatct
acggacaaat
ccttcgttac
ctcagatagt

acagctccct
gttgaaaaaa
ctatgatcag
gaacaaaaat
tgccatcttc
gcaacaggtc
tcatgcattc
aatcttcaat
tatgaatctg
tcttcacgat
caggtccgtc
gaaaatgagc
agccgggatt
gtctcaaaga
aatgtggcta
tgagctggcg
ccggaatggc
ggtggcgaac
agttctgaat
ggaagcattg
gagcatccaa
ccgactggtc
cgtgcaaacc
aattggtaac
cgtgaatttc
agcaaatagg
acggctccag
tcgccttcgg
gaatatggag
ccgagatatg
tgatggctac
tacgaacatg
ggactcatcc

gaagctcagg

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



aaagttgaca
cttgtggcca
caaccattcg
tactctgacc
ttcgacaata
<210>
<211>
<212>
<213>

<220>
<223>

<400> 22
tggcaggata

22
DNA

gacgttttta
aataactcaa
aatattcacc
ataagaacaa
gttgttctct
aaaacataat
aaatatcatt
taaggatgac
aagaataaat
atgaattgat
taatttgaca
tatttcatag
gtatatttac
acatccaatc
ctgtggcaca
accaatccac
gattcccttc
aaaatggaac
gatggaggat
actgagtggc
aaggaaagct
gaagcttcac

tctcgatttt

4903

cactgaagcc
actacgactg
actttagagc
tactgtcatt

tgcgaataat

Construct 1191

tattgtggtg
atgtactgaa
aaaccataaa
tactactgtt
gagtagtgat
cttttcattg
gtgagtatga
gaggaatttg
gcattagaga
tatttttaaa
gaaagagttg
tttgatcttt
atcaaataag
taaaaaatct
caaccaatca
tctacattat
atctttatca
aaacacatac
gagctataca
caggaggtac
ggctacataa
ggggtttcgg
tgcacagagt
tcggtttcga

pctca2016050043-seql

catactgtac
gatccccaca
cagcatgcac
tgtttcagcg
gaacgagctt

Artificial Sequence

taaacaaatt
ttaacgccga
agtttaagtt
ataaatcatt
attttgacaa
gtcaaaaaca
gagagaaagt
acaaaagcta
gatgtaccat
attaaaagtt
gattaaagtt
tcctatatat
agaaataacg
aagccacgta
caacaatcct
ctaaatcaca
cccattctat
aaagagaaga
aggaaacgac
cacttctccc
cgatgagacg
gaaagttgta
ccttggatct

ccagatcgga

aaaataaact
agtacaacta
atgctgactt
gacacggtag

taa

gacgcttaga
atcccgggct
agcaagtgtg
attaaacatt
caattttgtt
atagagagag
tgtacaaaag
cacaaataag
tagagaattt
gagtcatttg
gtattagtaa
tgccccatag
gtatattaat
ggaggataac
gatgagataa
cattcttcca
aaaaaatcac
gactaattaa
gctagggaac
ttcaaacttc
aattcgaatc
tttaagagat
tggacgggag

tgtacctata
Page 8

cggattccaa
aggtctacaa
ctaaccttac

agcccattaa

caacttaata
ggtatattta
tacattttta
agagtaaaga
gcaacatttg
aaaaaggaag
ttgtaccaaa
ggttaattgc
ttggcaagtc
attaaacatg
ttagaatttg
agtcagttaa
ccctccaaaa
aggatccccg
cccactttaa
cacatctgag
actttgtgag
ttaattaatc
aagctaacag
ctgacgaaag
aagataatcc
atctcagata
attcggttaa
gtattcggtt

tgacttttac
acaggtgcca
gtttaccgtc

cgcagtcgca

acacattgcg
tatgttgtca
cttgaacaaa
aatatggatg
agaaaatttt
agggagaata
atagttgtac
tgtaaataaa
attaaaaaga
tgattattta
gtgtcaaatt
ctcattttta
aaaaaaaacg
taggaggata
gcccacgcat
ccacacaaaa
tctacacttt
atcttgagag
tgaacgttgg
tccgagttgg
ccttggtttc
cgacaggacg
ctatgcagca

tcgaggagtt

2460
2520
2580
2640
2673

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

1020
1080
1140
1200
1260
1320
1380
1440



agtatcaccg
tctaagcaag
tgccctgaag
ctcctattta
tcgttgttgt
ataagtggag
cgtacaattg
gtggttaata
tatcgaaatt
ttgataaatg
ccgccttcag
cgcgttggga
cgacacactt
tgagactttt
ctgtcacttt
cgataaagga
cccacccacg
ggattgatgt
tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
tgacgcacaa
tttggagagg
ccaaaccttc
ttgcgtgagc
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgctt
tctataagaa
gaaagattgt
aacgttgcga

tttctggagg
aactgctaca
gtactcaaac
taatatggtt
tatgaaatac
tcagaatcag
tcttatattt
tagctcaaat
cattaacaat
atagtacacc
tttgcaagct
attactagcg
gtctactcca
caacaaaggg
attgtgaaga
aaggccatcg
aggagcatcg
gataacatgg
gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tcccactatc
tattaaaatc
ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
ttttcggctt

pctca2016050043-seql

gtcgcgaact
gcttgcccca
cttcgaaaaa
tgttattgtt
tatttgtatg
aatgtttcct
gaacaactaa
atatggtcaa
caacttaacg
aattaggaag
gctctagccg
cgtgtcgaca
aaaatatcaa
taatatccgg
tagtggaaaa
ttgaagatgc
tggaaaaaga
tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
cttcgcaaga
ttaataggtt
tctctcatct
gttgtcagat
atctctttgt
cggtgtggtc
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc
attgttttct

cttcagcatc
atcgaagtgg
gaaagcgagt
aattttgttc
agatgaactg
ccataactaa
aattgaacat
gttcaataga
ttattaacta
gagcatgctc
tgtagccaat
agcttgcatg
agatacagtc
aaacctcctc
ggaaggtggc
ctctgccgac
agacgttcca
cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
cccttectct
ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttc
ccaaatttgt

cttcttgtgt
Page 9

tctgtgagat
aaagtaatgt
aagttaaaat
ttgtagaaga
gtgtaatgta
ctagacatga
cttttgccac
ttaataatgg
ctaattttat
gcctaggaga
acgcaaaccg
ccggtcaaca
tcagaagacc
ggattccatt
tcctacaaat
agtggtccca
accacgtctt
tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
atctccactg
atataaggaa
cgaacgtggg
aaacttctct
caccagtaca
tgcggcgeca
aaagcttgct
tcggcgggtg
tcttcttectt
ccgtggtttt
cgggcecgeg
tggttccttc

ggcaattcgg
atcaagagga
gcttcttcgt
gcttaattaa
attcatttac
agacctgccg
aactttataa
aaatatcagt
atcatcccct
ttgtcgtttc
cctctcceccg
tggtggagca
aaagggcaat
gcccagctat
gccatcattg
aagatggacc
caaagcaagt
atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
acgtaaggga
gttcatttca
gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgct
caatatctct
gctgattggt
cgaacttgga
gatggcgaaa
tcagatcttc

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



gcctgcaggc
tgctgcccaa
gccagtgaca
tgtcctgcag
gcccagcgag
gaaaattgtg
atctgtcttc
ggtcacgtgt
tgtagatgat
cactttccgc
gcgatcgctc
ttgaatttac
agtgtgttta
tcagcaagga
ttcgatatca
gattgaatcc
agcatgtaat
gagtcccgca
ataaattatc
cgcccacgtg
gcgttaccca
aagaggcccg
gcagcttgag
acaggatata
S11s
<212>
<213>

<220>
<223>

<400>

23
DNA

23

4413

tcctcageca
actaactcca
gtgacctgga
tctgacctct
accgtcacct
cccagggatt
atcttccccc
gttgtggtag
gtggaggtgc
tcagtcagtg
accatcacca
tgttattcgg
ttttatgtaa
cacaaaaaga
agcttatcga
tgttgccggt
aattaacatg
attatacatt
gcgegeggtg
actagtggca
acttaatcgc
caccgatcgc

cttggatcag
ttggcgggta

pctca2016050043-seql

aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgc
gtggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
tcaccatcac
tgtgcatttc
tttaatttct
ttttaatttt
cctgcagatc
cttgcgatga
taatgcatga
taatacgcga
tcatctatgt
ctggccgtcg
cttgcagcac
ccttcccaac
attgtcgttt

aacctaagag

Artificial Sequence

cccatctgtc
gggatgcctg
cctgtccagce
cagctcagtg
ccacccggcc
gccttgcata
ggatgtgctc
ggatgatccc
gacgcaaccc
catgcaccag
catcaccatt
tatgtttggt
ttgtgagctc
attaaaaaaa
gttcaaacat
ttatcatata
cgttatttat
tagaaaacaa
tactagatct
ttttacaacg
atcccccttt
agttgcgcag
cccgecttca

aaaagagcgt

Expression cassette number 1710

gtcaacatgg tggagcacga cacacttgtc tactccaaaa

gaagaccaaa gggcaattga gacttttcaa caaagggtaa

ttccattgcec

cagctatctg

tcactttatt

gtgaagatag

tacaaatgcc atcattgcga taaaggaaag gccatcgttg

ggtcccaaag

atggaccccc

acccacgagg

agcatcgtgg
Page 10

tatccactgg
gtcaagggct
ggtgtgcaca
actgtcccct
agcagcacca
tgtacagtcc
accattactc
gaggtccagt
cgggaggagc
gactggctca
aaaggcctat
gagcggtttt
ctgtttagca
aaaaaaaaaa
ttggcaataa
atttctgttg
gagatgggtt
aatatagcgc
ctagagtctc
tcgtgactgg
cgccagctgg
cctgaatggc
gtttaaacta
tta

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc

aaaaagaaga

cccctggatc
atttccctga
ccttcccagce
ccagcacctg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
tttctttagt
ctgtgctcag
ggtcgtccct
agaccgggaa
agtttcttaa
aattacgtta
tttatgatta
gcaaactagg
aagcttggcg
gaaaaccctg
cgtaatagcg
gaatgctaga
tcagtgtttg

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt

cgttccaacc

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4903

60
120
180
240
300



acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaacg
ggcgccatta
gcttgctgga
gcgggtgcaa
tcttcttget
tggttttcga
gcccatggca
actgcaagaa
taggaaacaa
ccaggacgat
gctgctcgaa
gcaaaaaaca
aagaccggag
ccctatatat
aaaagacacc
tcagatcctc
aaatagcaga
cttccaggat
ggtccaggct
attcaatgag
caattacata
tctgccatct
cgataatttt

cgtcgttccc

agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgc
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt
tatctctact
gattggttct
acttggagaa
taccggaaga
aaagagatag
cagctgtccg
attaaaattg
attctgaaaa
atacctacat
caggcaaaaa
cgcgccaatg
ctgccagatg
atcgaaatgc
gacgccggcea
gaggagaccg
gatcgtaaca
tattttctta
ccagagagga
acagccaggt
gagtccctgt
gatttgaagg

pctca2016050043-seql

ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta
cagccccata
tctgcttgac
ataagaaatc
agattgttaa
gaggagcaaa
agaaagatgt
acaaagttct
ccggagaaat
caaaagaaga
ttgagtccaa
aacagatgaa
gcgagaagga
gagattatga
cggactatct
aagttgtcga
agggagtcgt
ttgtcaatta
accaccagtt
taaggaatga
atatcaggcc
gggataccat
agaaggagct

aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtcgg
cattacttgt
gaggtattgt
tagtattttc
gcttctgtat
gcgcgaaaac
cgacgtaaca
gtcccagaag
aaagaagagc
ccatcagaaa
agaaagtatc
actctttcgc
gctacgcaac
cgtccgggag
gctcctcaag
ctctgagact
ccgtagattc
cccttccatc
ggtggagccg
cgtgaattac
aaacttgttg
cacaacatcc

ggtctccacc
Page 11

agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttg
tacgattctg
tgcctgtact
tttgaaacag
attctgccca
ctgccgcaac
atggaaaaca
gaggaaatta
tcgaaagaag
gagattcaat
ctcaagaagc
attttcgagc
cggtggtact
tatttcctca
gacatggccg
gccaatattt
atcgctgata
cttcacccta
ctgaacaatg
atcctgaaca
caggatagac
aactacattc

gaagcacaga

acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
cacgtagtgc
ggaaaagaaa
ctgactttcg
tctttcttct
agttttcccg
aatttgtcgg
agaacgagag
agaataacaa
tcactgacgc
aatctaaaca
atgaaatttt
ttgaagacat
caaaacagct
ggaagttgaa
atctctatga
tggagaacaa
gtgatgccat
tgcggcaaca
ttgatcatgc
agataatctt
tggatatgaa
tgaatcttca
tggccaggtc

tccagaaaat

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



gagccaggac
gattaacagt
aagaaccatg
gctacttaca
ggcgatcatc
tggcgaccct
gaactggctc
gaatcagact
attgatgcaa
ccaacggggc
ggtctcctat
aaccctgaca
taacacaacc
tttccactcc
taggctgaat
ccagattttc
tcggctctta
ggagcagatc
tatgcagctg
ctaccagcaa
catgcttctc
atccgtgatc
caggaaagtt
ttaccttgtg
gccacaacca
cgtctactct
cgcattcgac
tttactgtta
gtttatttta
aaggacacaa
tatcaagctt
aatcctgttg
gtaataatta

ccgcaattat

ctgcagctgg
caggctgcca
tctttggact
gtgattccca
aacaccatcg
cagacaccct
cattttatta
ctgaacgaca
ctcagcagac
attctgcttc
aactacgaga
actgagaagt
gtgattccgt
aattataatg
ctttatcaga
gacgtaccac
cccgttgaac
gaacgcgctt
gaacgcgacg
attaacttgg
aacaatcaac
agtctaatcg
gacacactga
gccaactacg
ttcgacttta
gacctactgt
aatatgcgaa
ttcggtgtgc
tgtaatttaa
aaagatttta
atcgacctgc
ccggtcttgce
acatgtaatg

acatttaata

pctca2016050043-seql

aggccctcac
atgattgttt
ttgtgaccac
acgatatgtt
tgtatccagc
tccagatcgc
acaataacag
atatacggaa
agcagttccc
tctccaatag
cgctaatggc
tgcagctcac
ccccacagac
agcggatcaa
aaaaaatgaa
gagtgcctga
ggagacggct
ctgataagat
agatgtacgg
aggaactcat
ccgttgccct
ccaagctcga
agcccatact
actggatccc
gagccagcat
catttgtttc
taatgaacga
atttctatgt
tttctttgtg
attttattaa
agatcgttca
gatgattatc
catgacgtta

cgcgatagaa

tattcagagc
caagaccctc
gaactatatg
cctccgggag
attcggaatg
agaacagcag
attcaggcaa
tggacaggtc
cacgatgcct
gctggggcag
ttgtgtgacc
ttctgtgact
actgttccac
cgacgccgtc
gtccatagtg
cgaccaaatg
tgacatattc
tgctcagggg
atatgttaat
gcgcaccggt
tgtgggtgca
cgcaaccgtc
gtacaaaata
cacaagtaca
gcacatgctg
agcggacacg
gctttaaagg
ttggtgagcg
agctcctgtt
aaaaaaaaaa
aacatttggc
atataatttc
tttatgagat

aacaaaatat
Page 12

gagacacagt
atagccgcca
agcctaatct
tcactagtgg
cagagaatgc
atccagaatt
gttgtgattg
atcaaccagc
gtggattaca
cttgtcgact
atgaacatgc
tcgctttgta
tactacaaca
gccataatta
gaagactttc
tacaggctga
aacttgatcc
gttatcatcg
attgcacgga
gattacggac
ttgcccttcg
ttcgctcaga
aactcggatt
actaaggtct
acttctaacc
gtagagccca
cctattttct
gttttctgtg
tagcaggtcg
aaaaaagacc
aataaagttt
tgttgaatta
gggtttttat

agcgcgcaaa

ttttagccgg
tgctgtctca
ccggaatgtg
cctgtgagct
attaccggaa
tccaggtggc
atggagttct
tgatggaagc
aacggagcat
taacccgact
agcacgtgca
tgttaattgg
tcaacgtgaa
ccgcagcaaa
tgaaacggct
gggatcgcct
tgatgaatat
cataccgaga
atcttgatgg
aaattacgaa
ttacggactc
tagtgaagct
ccaatgactt
acaaacaggt
ttacgtttac
ttaacgcagt
ttagtttgaa
ctcagagtgt
tcccttcage
gggaattcga
cttaagattg
cgttaagcat
gattagagtc

ctaggataaa

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



pctca2016050043-seql
ttatcgcgcg cggtgtcatc tatgttacta gat 4413
<210> 24
<211> 890
<212> PRT
<213> Rotavirus
<400> 24
Met Ala Tyr Arg Lys Arg Gly Ala Lys Arg Glu Asn Leu Pro Gln Gln
1 5 10 15

Asn Glu Arg Egu Gln Glu Lys Glu %}e Glu Lys Asp val ggp val Thr

Met Glu ggn LysS Asn Asn Asn 259 Lys GIn GIn Leu igr Asp Lys val

Leu ggr Gln Lys Glu Glu %}e Ile Thr Asp Ala ggn Asp Asp Ile Lys

Ile Ala Gly Glu Ile Lys Lys Ser Ser Lys Glu Glu Ser Lys Gln Leu
65 70 75 80

Leu Glu Ile Leu Lys Thr Lys Glu Asp His Gln Lys Glu Ile GIn Tyr

Glu Ile Leu GIn Lys Thr ITe Pro Thr Phe Glu Ser Lys Glu Ser Ile
100 105 110

Leu Lys Lys Leu Glu Asp Ile Arg Pro Glu Gln Ala Lys Lys Gln Met

Lys Leu Phe Arg Ile Phe Glu Pro Lys Gln Leu Pro Ile Tyr Arg Ala
130 135 140

Asn Gly Glu Lys Glu Leu Arg Asn Arg Trp Tyr Trp Lys Leu Lys Lys
145 150 155 160

Asp Thr Leu Pro Asp Gly Asp Tyr Asp val Arg Glu Tyr Phe Leu Asn
165 170 175

Leu Tyr Asp Gln Ile Leu Ile Glu Met Pro Asp Tyr Leu Leu Leu Lys
180 185 190

Asp Met Ala val Glu Asn Lys Asn Ser Arg Asp Ala Gly Lys val val
195 200 205

Asp Ser Glu Thr Ala Asn Ile Cys Asp Ala Ile Phe GIln Asp Glu Glu
210 215 220

Thr Glu Gly val val Arg Arg Phe Ile Ala Asp Met Arg GIn GIn val
Page 13



225

Gln

Asp

Leu

Asp

Arg

Asn

Ala

Glu

Thr

Ala

385

Thr

Gly

Ser

Ala

Pro

465

Trp

Gly

Ala

His

Asn

val

290

Tyr

Phe

Arg

Ala

Ile

370

Asn

Met

Met

Leu

Phe

450

Phe

Leu

val

Asp

Ala

Asn

275

Asn

Ile

Glu

Ser

Gln

355

Gln

Asp

Ser

Trp

val

435

Gly

Gln

His

Leu

Arg

Phe

260

Glu

Tyr

Arg

Ser

val

340

Ile

Ser

Cys

Leu

Leu

420

Ala

Met

Ile

Phe

Asn

Asn

245

Asn

Ile

Ile

Pro

Leu

325

val

Gln

Glu

Phe

Cys

Gln

Ala

Ile

485

Gln

230

Ile

Glu

Ile

Leu

Asn

310

Trp

Pro

Lys

Thr

Lys

Phe

Thr

Glu

Arg

Glu

470

Asn

Thr

val

Tyr

Phe

Asn

295

Leu

Asp

Asp

Met

Gln

375

Thr

val

val

Leu

Met

455

Gln

Asn

Leu

pctca2016050043-seql

Asn

Phe

Asn

280

Met

Leu

Thr

Leu

ser

360

Phe

Leu

Thr

Ile

Ala

440

His

Gln

Asn

Asn

Tyr

Leu

265

Tyr

Asp

Gln

Ile

Lys

Gln

Leu

Ile

Thr

Pro

425

Ile

Tyr

Ile

Arg

Asp

Pro

250

Asn

Ile

Met

Asp

Thr

330

Glu

Asp

Ala

Ala

Asn

410

Asn

Ile

Arg

Gln

Phe

490

Asn

235

sSer

His

Pro

Asn

Arg

Thr

Lys

Leu

Gly

Ala

395

Tyr

Asp

Asn

Asn

Asn

475

Arg

Ile

Page 14

Ile

Gln

Glu

Leu

300

Leu

Ser

Glu

Gln

Ile

380

Met

Met

Met

Thr

Gln

Arg

Leu

Leu

Arg

Pro

Asn

Asn

Leu

Leu

365

Asn

Leu

Ser

Phe

Ile

445

Asp

Gln

val

Asn

His

val

270

Ile

Ser

Leu

Tyr

val

350

Glu

Ser

Ser

Leu

Leu

430

val

Pro

val

val

Gly

Pro

255

Glu

Arg

Thr

His

Ile

335

Ser

Ala

Gln

Gln

Ile

415

Arg

Tyr

Gln

Ala

Ile

495

Gln

240

Ile

Pro

Asn

Ala

Asp

320

Leu

Thr

Leu

Ala

Glu

Pro

Thr

Asn

480

Asp

val



Ile

Pro

Leu

545

Ser

His

Ser

Thr

Asn

625

Leu

Lys

Tyr

Leu

Ala

705

Gln

Leu

Asp

Leu

Asn

Thr

530

Leu

Tyr

val

Leu

Leu

610

Glu

Asn

Arg

Arg

Asp

Ser

Leu

Asp

Tyr

val

Gln

515

Met

Ser

Asn

Gln

595

Phe

Arg

Leu

Leu

Leu

675

Ile

Asp

Glu

Gly

Gly

Gly

500

Leu

Pro

Asn

Tyr

Thr

580

Met

His

Ile

Tyr

Gln

660

Arg

Phe

Lys

Arg

TYyr

740

Gln

Ala

Met

val

Arg

Glu

565

Leu

Leu

Tyr

Asn

Gln

645

Ile

Asp

Asn

Ile

Asp

725

Gln

Ile

Leu

Glu

Asp

Leu

550

Thr

Thr

Ile

Tyr

Lys

Phe

Arg

Leu

Ala

710

Glu

Gln

Thr

Pro

Ala

Tyr

535

Gly

Leu

Thr

Gly

Asn

615

Ala

Lys

Asp

Leu

Ile

695

Gln

Met

Ile

Asn

Phe

pctca2016050043-seql
505

Leu

520

Lys

Gln

Met

Glu

Asn

600

Ile

val

Met

val

Gly

Tyr

Asn

Met

760

val

Met

Arg

Leu

Ala

585

Thr

Asn

Ala

Lys

Pro

665

Leu

Met

val

Gly

Leu

745

Leu

Thr

Gln

ser

val

570

Leu

Thr

val

Ile

ser

650

Arg

Leu

Asn

Ile

Tyr

730

Glu

Leu

Asp

Leu

Ile

Asp

555

val

Gln

val

Asn

Ile

635

Ile

val

Pro

Met

Ile

715

val

Glu

Asn

Ser

Page 15

Ser

Gln

540

Leu

Thr

Leu

Ile

Phe

620

Thr

val

Pro

val

Glu

700

Ala

Asn

Leu

Asn

Ser

Arg

525

Arg

Thr

Met

Thr

Pro

605

His

Ala

Glu

Asp

Glu

685

Gln

Tyr

Ile

Met

Gln

765

val

510

Gln

Gly

Arg

Asn

Ser

590

Ser

Ser

Ala

Asp

Arg

Ile

Arg

Ala

Arg

Pro

Ile

Gln

Ile

Leu

Met

575

val

Pro

Asn

Asn

Phe

655

Gln

Arg

Glu

Asp

Arg

Thr

val

Ser

Phe

Leu

val

560

Gln

Thr

Gln

Tyr

Met

Arg

Arg

Met

720

Asn

Gly

Ala

Leu



Ile

785

Lys

Asn

Thr

Met

Leu
865

770

Ala

val

Asp

Lys

His

850

Ser

Lys

Asp

Phe

val

835

Met

Phe

Phe Asp Asn

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

<220>
<223>

<400>
aaatttgtcg ggcccatgga ggtcctttat agtctctcca aaacgctga

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

<220>
<223>

<400>
actaaagaaa ataggcctct acttgatcaa catactccgg atagaggcca ca

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

<220>
<223>

<400>

atggaggtcc tttatagtct ctccaaaacg ctgaaggacg ctagggacaa gatcgtggag

ggtacacttt atagcaatgt cagcgaccta atacagcagt ttaatcaaat gatcgttaca

25
49
DNA

Leu

Thr

TYyr

820

Tyr

Leu

val

Met

Asp

Leu

805

Leu

Lys

Thr

Ser

Arg

Ala

790

Lys

val

Gln

Ser

Ala

870

Ile

775

Thr

Pro

Ala

val

Asn

855

Asp

Met

Artificial Sequence

pctca2016050043-seql
780

val Phe Ala Gln

Ile

Asn

Pro

840

Leu

Thr

Asn

IF WA VP6 opt sl plus 3c

25

26
52
DNA

Artificial Sequence

IF WA VP6 opt sl to 4r

26

27
1194
DNA

Artificial Sequence

optimized coding sequence of Rotavirus A VP6 from strain wA

27

Leu

Tyr

825

Gln

Thr

val

Glu

Tyr

810

Asp

Pro

Phe

Glu

Leu
890

795

Lys

Trp

Phe

Thr

Pro
875
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Ile

Ile

Ile

Asp

val

860

Ile

val Lys

Asn Ser

Pro Thr
830

Phe Arg
845

Tyr Ser

Asn Ala

Leu

Ala

Asp

val

Thr

Ser

Leu

Ala
880

49

52

60

120



atgaatggga
ttcgatttcg
gccagaacga
gcccgcgagt
ggcattaagt
ttgcagaatc
agcgcctcat
tggctgaatg
gcacccgcaa
gcgacaatta
gctgatggcg
gtggagtttc
attgcaagaa
actcccgctg
ggcttgactc
acgctgctgg
tttccacccg
aacttgcagc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 28
gtcaacatgg

28
DNA

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa

2934

atgatttcca
gcctgetggg
ttatcgagta
cacaacggaa
tcaagcgtat
gtcgacagag
tcaccctgaa
cggggagtga
acatccagca
cactcctgcc
ccaccacttg
tcttaaacgg
atttcgacgc
tgaacgcttt
ttcgaataga
caaacgttac
gcatgaactg
gggtcttcac

pctca2016050043-seql

aactggcggt
cacgactctc
ctttatcgat
cggagttgct
taatttcgac
aaccggcttc
taggagtcag
aatacaggtc
gttcgaacat
cgacgccgag
gttcttcaac
acagatcatc
tatcaggctg
gtttccgcag
gagcgcggtc
cgccgtgcgg
gactgaacta

tgtggcctct

Artificial Sequence

attggtaatc
cttaatctcg
ttcattgata
ccacagtccg
aactcctccg
gtgttccata
cccatgcacg
gccgggtteg
atcgtgcaac
cgcttctcct
cctgttatat
aatacctacc
ctcttccaac
gctcagcctt
tgcgaatcag
caagagtatg
attactaact

atccggagta

Expression cassette number 1713

tggagcacga cacacttgtc tactccaaaa

gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgce

aagaagacgt

gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt

tccaaccacg

caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg

tcttcaaagc

Page 17

tgcccgtgag
atgcaaatta
acgtttgtat
aggcccttcg
aatatataga
aacctaatat
acaacctcat
attactcctg
taagacgggc
ttccccgegt
tgcgccctaa
aagccaggtt
tgatgaggcc
tccagcacca
tgctggcaga
ccatcccagt
atagcccatc

tgttgatcaa

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc

aagtggattg

gaactggaca
tgtagaaaac
ggatgagatg
gaaactcgcc
gaactggaac
ctttccgtat
gggtacaatg
tgccattaat
tctcacgacc
aatcaactca
caacgtagag
cggcacgatt
ccccaatatg
cgccaccgtc
cgccaacgag
agggcctgtg
cagagaagac

gtag

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc

atgtgatatc

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1194

120
180
240
300
360
420
480
540
600
660



tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaacg
ggcgccatta
gcttgctgga
gcgggtgcaa
tcttcttgct
tggttttcga
gcccatggag
ggagggtaca
tacaatgaat
gacattcgat
aaacgccaga
gatggcccgc
cgccggceatt
gaacttgcag
gtatagcgcc
aatgtggctg
taatgcaccc
gaccgcgaca
ctcagctgat
agaggtggag
gattattgca
tatgactccc
cgtcggcttg
cgagacgctg
tgtgtttcca
agacaacttg
gcctattttc
ggttttctgt
ttagcaggtc

dadadaagac

taagggatga
catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt
tatctctact
gattggttct
acttggagaa
gtcctttata
ctttatagca
gggaatgatt
ttcggcctgce
acgattatcg
gagtcacaac
aagttcaagc
aatcgtcgac
tcattcaccc
aatgcgggga
gcaaacatcc
attacactcc
ggcgccacca
tttctcttaa
agaaatttcg
gctgtgaacg
actcttcgaa
ctggcaaacg
cccggcatga
cagcgggtct
tttagtttga
gctcagagtg
gtcccttcag
cgggaattcg

pctca2016050043-seql
cgcacaatcc cactatcctt cgcaagaccc

ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta
cagccccata
tctgcttgac
ataagaaatc
agattgttaa
gtctctccaa
atgtcagcga
tccaaactgg
tgggcacgac
agtactttat
ggaacggagt
gtattaattt
agagaaccgg
tgaataggag
gtgaaataca
agcagttcga
tgcccgacgce
cttggttctt
acggacagat
acgctatcag
ctttgtttcc
tagagagcgc
ttaccgccgt
actggactga
tcactgtggc
atttactgtt
tgtttatttt
caaggacaca

atatcaagct

taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtcgg
cattacttgt
gaggtattgt
tagtattttc
gcttctgtat
aacgctgaag
cctaatacag
cggtattggt
tctccttaat
cgatttcatt
tgctccacag
cgacaactcc
cttcgtgttc
tcagcccatg
ggtcgccggg
acatatcgtg
cgagcgcttc
caaccctgtt
catcaatacc
gctgctcttc
gcaggctcag
ggtctgcgaa
gcggcaagag
actaattact
ctctatccgg
attcggtgtg
atgtaattta
aaaagatttt
tatcgacctg
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ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttg
tacgattctg
tgcctgtact
tttgaaacag
attctgccca
gacgctaggg
cagtttaatc
aatctgcccg
ctcgatgcaa
gataacgttt
tccgaggcecc
tccgaatata
cataaaccta
cacgacaacc
ttcgattact
caactaagac
tcctttecccc
atattgcgcc
taccaagcca
caactgatga
cctttccagc
tcagtgctgg
tatgccatcc
aactatagcc
agtatgttga
catttctatg
atttctttgt
aattttatta

cagatcgttc

ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
cacgtagtgc
ggaaaagaaa
ctgactttcg
tctttcttct
agttttcccg
aatttgtcgg
acaagatcgt
aaatgatcgt
tgaggaactg
attatgtaga
gtatggatga
ttcggaaact
tagagaactg
atatctttcc
tcatgggtac
cctgtgccat
gggctctcac
gcgtaatcaa
ctaacaacgt
ggttcggcac
ggccccccaa
accacgccac
cagacgccaa
cagtagggcc
catccagaga
tcaagtagag
tttggtgagc
gagctcctgt
aaaaaaaaaa

aaacatttgg

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



pctca2016050043-seql
caataaagtt tcttaagatt gaatcctgtt gccggtcttg cgatgattat catataattt 2760

ctgttgaatt acgttaagca tgtaataatt aacatgtaat gcatgacgtt atttatgaga 2820
tgggttttta tgattagagt cccgcaatta tacatttaat acgcgataga aaacaaaata 2880
tagcgcgcaa actaggataa attatcgcgc gcggtgtcat ctatgttact agat 2934
<210> 29

<211> 397

<212> PRT

<213> Rotavirus

<400> 29

Met Glu val Leu Tyr Ser Leu Ser Lys Thr Leu Lys Asp Ala Arg Asp

1 5 10 15

Lys Ile val gAU Gly Thr Leu Tyr %gr Asn val Ser Asp ggu Ile Gln

GIn Phe ggn Gln Met Ile val Igr Met Asn Gly Asn ﬁgp Phe GIn Thr

Gly ggy Ile Gly Asn Leu Ego val Arg Asn Trp Egr Phe Asp Phe Gly

Leu Leu Gly Thr Thr Leu Leu Asn Leu Asp Ala Asn Tyr val Glu Asn
65 70 75 80

Ala Arg Thr Ile Ile Glu Tyr Phe Ile Asp Phe Ile Asp Asn val Cys
85 90 95

Met Asp Glu Met Ala Arg Glu Ser Gln Arg Asn Gly val Ala Pro Gln
100 105 110

Ser Glu Ala Leu Arg Lys Leu Ala Gly Ile Lys Phe Lys Arg Ile Asn
115 120 125

Phe Asp Asn Ser Ser Glu Tyr Ile Glu Asn Trp Asn Leu Gln Asnh Arg
130 135 140

Arg GIn Arg Thr Gly Phe val Phe His Lys Pro Asn Ile Phe Pro Tyr
145 150 155 160

Ser Ala Ser Phe Thr Leu Asn Arg Ser Gln Pro Met His Asp Ash Leu
165 170 175

Met Gly Thr Met Trp Leu Asn Ala Gly Ser Glu Ile Gln val Ala Gly
180 185 190

Phe Asp Tyr Ser Cys Ala Ile Asn Ala Pro Ala Asn Ile GIn Gln Phe
195 200 205

Page 19



Glu

Leu

225

Ala

Asn

Tyr

Arg

Asn

305

Gly

Asp

Tyr

Glu

val
385

His

210

Leu

Asp

Asn

Gln

Leu

290

Ala

Leu

Ala

Ala

Leu

370

Phe

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

<220>
<223>

<400>
aaatttgtcg ggcccatggc tagcctgatc tacagacaac tcttgaccaa ttc

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

<220>
<223>

Ile

Pro

Gly

val

Ala

275

Leu

Leu

Thr

Asn

Ile

355

Ile

Thr

30
53
DNA

val

Asp

Ala

Glu

260

Arg

Phe

Phe

Leu

Glu

340

Pro

Thr

val

Gln

Ala

Thr

245

val

Phe

Gln

Pro

Arg

325

Thr

val

Asn

Ala

Leu

Glu

230

Thr

Glu

Gly

Leu

Gln

310

Ile

Leu

Gly

Tyr

ser
390

Arg

Trp

Phe

Thr

Met

295

Ala

Glu

Leu

Pro

Ser

375

Ile

Artificial Sequence

IF Rtx VP4 opt sl plus 3c

30

31
55
DNA

Artificial Sequence

pctca2016050043-seql
Arg Ala Leu Thr Thr Ala

Phe

Phe

Leu

Ile

280

Arg

Gln

Ser

Ala

val

360

Pro

Arg

IF Rtx VP4 opt sl to 4r

Ser

Phe

Leu

265

Ile

Pro

Pro

Ala

Asn

345

Phe

Ser

Ser

Phe

Asn

250

Asn

Ala

Pro

Phe

val

330

val

Pro

Arg

Met

Pro

235

Pro

Gly

Arg

Asn

Gln

315

Cys

Thr

Pro

Glu

Leu
395

Page 20

220

Arg

val

Gln

Asn

Met

300

His

Glu

Ala

Gly

Asp

380

Ile

val

Ile

Ile

Phe

285

Thr

His

ser

val

Met

365

Asn

Lys

Thr

Ile

Leu

Ile

270

Asp

Pro

Ala

val

Leu

Ile

Asn

Arg

Asn

Ala

Ala

Thr

Leu

335

Gln

Trp

Gln

Thr

Ser

240

Pro

Thr

Ile

val

val

320

Ala

Glu

Thr

Arg

53



<400> 31

pctca2016050043-seql

actaaagaaa ataggccttc agagtttaca ttgcaggatt aattgctcaa tccta

<210> 32
<211>
<212>
<213>

<220>
<223>

<400> 32
atggctagcc

DNA

gaaatcgagc
gctcagaccc
gtcgaaccca
tggattttaa
ttttggaccg
atattcggcg
gagatgtttc
acacgactcg
cctcgagcaa
cacagcgaat
aacggactcc
tctatccagt
tggaaagaaa
gtgaagatgg
cagtataact
ggcgttaata
tatgaagtca
ttccgcaaca
ggtggatcat
gtctccctcec
aactccctga
acaagaactg
tatgaaattt
acacccatca
cgggaagaat
ctactgcctc

aagagcatgg

2328

tgatctacag
agattgggtc
gctatgcccc
ttctggacgg
tcaactccaa
ccgttgtagce
agtccaaaca
gcagctcctc
tgggtatttt
ccactgactc
tctacataat
ccccaattca
ataagagagc
tgcagtacaa
gcggectggg
acttgagaga
actttagcta
tcaaggaaaa
tggtgtatgt
attatttctc
attttgctgg
ggttccggtt
tcaacctcta
cgggccgett
tgaacagcgt
tcaattctct
tcgatatgtt
ctacttctgt

Artificial Sequence

optimized coding sequence

acaactcttg
cgagaagacc
tgtgaattgg
gccataccaa
cacaaacgga
catcgagcca
gtttaacgtt
tcagaacgaa
taagtacggc
cagtagcact
cccaagatct
gaatacacgg
acaagtgaat
cagagacatt
gtacaaatgg
cggcgagcag
caacggaggc
ttcttatgtg
taggagcctg
aattcccgtg
cgtgacgttg
ttcccttact
cgggttacct
ctctttgata
gactgtcaga
cagtcaggag
tagtatgttc
gatgaagaag

of Rotavirus A VP4

accaattcat
cagaacgtga
gatcacggag
cccaccacct
gtggtctacg
cacgtcaatc
tccaatgaca
ttctataata
ggcagggtgt
gcaaacctga
caggaaagta
aacgtggtgc
gaggacatta
atcatccggt
tcagaaatct
gtaaccgccc
ttccttccca
tacgtagatt
gctgctaatc
ggggcttggc
agcactcagt
gtcgacgagc
gccgcgaatc
agtctggtac
caggacctgg
attgcaatgg
tccggcatca

ttcaggaaat
Page 21

attctgtgga
ccatcaaccc
aaatcaacga
tcaccccacc
agtccactaa
ctgtcgatcg
gcaacaaatg
gacggaccct
ggacatttca
acaatatatc
agtgtaacga
ctctcccact
ttgtgagcaa
ttaagtttgg
catataaagc
acacaacatg
ccgacttcgg
actgggatga
tcaattctgt
cagtcatgaa
ttaccgattt
ccccattcag
caaacaacgg
caactaatga
aaagacaact
cccaattgat
aatcaactat

Caaaacttgc

tcttcatgac
tggacctttt
cagtacgacc
taatgattat
taactccgat
ccagtatatg
gaagtttctg
tacctccgat
cggtgaaacc
tattaccatc
atatatcaac
cagttctcgg
gactagcctt
gaactctatc
cgccaactat
ctctgtcaac
tatcagccgg
tagcaaagcg
gaagtgtact
tggcggggca
cgtgtctctg
cattctgcgt
caatgaatac
cgactatcag
tacagatctg
agatcttgcc
agatctgaca

cacgagcata

55

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



tcagaaatga
cggtcgaatc
accaactcct
aaagaaatga
aaaaccaaaa
gaagcctccg
atggagatca
ccgtttgacg
attgacttta
ttgaacctca
atcataagaa
<210>
<211>
<212>
<213>

<220>
<223>

<400> 33
gtcaacatgg

33
DNA

gaagaccaaa
ttccattgcec
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaacg
ggcgccatta
gcttgctgga

4068

cgaactctct
tcagcgccat
tgaacgatat
tcacccagac
tcgatatgtc
aaaagtttat
acacagaagg
tcaataagtt
agactttgaa
ttaagtccaa

ataggattga

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgc
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt

pctca2016050043-seql

gagtgatgca
cagcaactgg
ttctacccag
tgagggaatg
tactcagatc
ccctaagcgce
gaagttcttc
tgcagagctc
gaacctgaac
tcccaatatg

gcaattaatc

Artificial Sequence

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta

cagccccata

gcatcatcag
acaaacgtgt
acgtcaacga
tctttcgacg
ggcaagaaca
agctacagaa
gcttataaga
gtgacagata
gacaactatg
ttgcgcaatt
ctgcaatgta

Expression cassette number 1730

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtcgg

cattacttgt
Page 22

cgtcacgcaa
ccaacgacgt
tcagtaagaa
acatttccgc
ctctgccgga
tattgaaaga
tcaacacctt
gtccagtgat
gaataacacg
tcattaacca

aactctga

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttg
tacgattctg

cgtttccatt
cagcaacgtg
actccgcttg
cgccgtgcta
tatcgtaacc
tgacgaggtc
tgacgaggtt
ttctgccatc
gaccgaagcg

gaacaatcca

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
cacgtagtgc
ggaaaagaaa

ctgactttcg

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2328

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

1020
1080



gcgggtgcaa
tcttcttget
tggttttcga
gcccatggcet
tgacgaaatc
ttttgctcag
gaccgtcgaa
ttattggatt
cgatttttgg
tatgatattc
tctggagatg
cgatacacga
aacccctcga
catccacagc
caacaacgga
tcggtctatc
cctttggaaa
tatcgtgaag
ctatcagtat
caacggcgtt
ccggtatgaa
agcgttccgce
tactggtgga
ggcagtctcc
tctgaactcc
gcgtacaaga
atactatgaa
tcagacaccc
tctgcgggaa
tgccctactg
gacaaagagc
catatcagaa
cattcggtcg

cgtgaccaac

tatctctact
gattggttct
acttggagaa
agcctgatct
gagcagattg
acccgctatg
cccattctgg
ttaatcaact
accgeccgttg
ggcgagtcca
tttcgcagcet
ctcgtgggta
gcaaccactg
gaattctaca
ctccccccaa
cagtataaga
gaaatgcagt
atgggcggcc
aactacttga
aataacttta
gtcatcaagg
aacatggtgt
tcatattatt
ctccattttg
ctgaggttcc
actgtcaacc
atttcgggcc
atcatgaaca
gaattcaatt
cctctcgata
atggctactt
atgacgaact
aatctcagcg

tccttgaacg

pctca2016050043-seql

tctgcttgac
ataagaaatc
agattgttaa
acagacaact
ggtccgagaa
cccctgtgaa
acgggccata
ccaacacaaa
tagccatcga
aacagtttaa
cctctcagaa
tttttaagta
actccagtag
taatcccaag
ttcagaatac
gagcacaagt
acaacagaga
tggggtacaa
gagacggcga
gctacaacgg
aaaattctta
atgttaggag
tctcaattcc
ctggcgtgac
ggttttccct
tctacgggtt
gcttctcttt
gcgtgactgt
ctctcagtca
tgtttagtat
ctgtgatgaa
ctctgagtga
ccatcagcaa

atatttctac

gaggtattgt
tagtattttc
gcttctgtat
cttgaccaat
gacccagaac
ttgggatcac
ccaacccacc
cggagtggtc
gccacacgtc
cgtttccaat
cgaattctat
cggcggcagg
cactgcaaac
atctcaggaa
acggaacgtg
gaatgaggac
cattatcatc
atggtcagaa
gcaggtaacc
aggcttcctt
tgtgtacgta
cctggctgcet
cgtgggggct
gttgagcact
tactgtcgac
acctgccgceg
gataagtctg
cagacaggac
ggagattgca
gttctccggc
gaagttcagg
tgcagcatca
ctggacaaac

ccagacgtca
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tgcctgtact
tttgaaacag
attctgccca
tcatattctg
gtgaccatca
ggagaaatca
accttcaccc
tacgagtcca
aatcctgtcg
gacagcaaca
aatagacgga
gtgtggacat
ctgaacaata
agtaagtgta
gtgcctctcc
attattgtga
cggtttaagt
atctcatata
gcccacacaa
cccaccgact
gattactggg
aatctcaatt
tggccagtca
cagtttaccg
gagcccccat
aatccaaaca
gtaccaacta
ctggaaagac
atggcccaat
atcaaatcaa
aaatcaaaac
tcagcgtcac
gtgtccaacg

acgatcagta

tctttcttct
agttttcccg
aatttgtcgg
tggatcttca
accctggacc
acgacagtac
cacctaatga
ctaataactc
atcgccagta
aatggaagtt
cccttacctc
ttcacggtga
tatctattac
acgaatatat
cactcagttc
gcaagactag
ttgggaactc
aagccgccaa
catgctctgt
tcggtatcag
atgatagcaa
ctgtgaagtg
tgaatggcgg
atttcgtgtc
tcagcattct
acggcaatga
atgacgacta
aacttacaga
tgatagatct
ctatagatct
ttgccacgag
gcaacgtttc
acgtcagcaa

agaaactccg

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



cttgaaagaa
gctaaaaacc
aaccgaagcc
ggtcatggag
ggttccgttt
catcattgac
agcgttgaac
tccaatcata
tttctttagt
ctgtgctcag
ggtcgtccct
agaccgggaa
agtttcttaa
aattacgtta
tttatgatta
gcaaactagg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

34
775
PRT

34

¥et Ala Ser Leu Ile Tyr Arg Gln Leu
5

Asp Leu His

Ile
35

val Thr

Asn Trp

50

Asp

Leu
65

Asp Gly

Trp Ile Leu

atgatcaccc
aaaatcgata
tccgaaaagt
atcaacacag
gacgtcaata
tttaagactt
ctcattaagt
agaaatagga
ttgaatttac
agtgtgttta
tcagcaagga
ttcgatatca
gattgaatcc
agcatgtaat
gagtcccgca

ataaattatc

Asp Glu

20

Asn Pro

His Gly

Pro Tyr

Ile Asn

85

Ile

Gly

Glu

Gln

70

Ser

pctca2016050043-seql

agactgaggg
tgtctactca
ttatccctaa
aagggaagtt
agtttgcaga
tgaagaacct
ccaatcccaa
ttgagcaatt
tgttattcgg
ttttatgtaa
cacaaaaaga
agcttatcga
tgttgccggt
aattaacatg

attatacatt

gcgcgeggtg

Artificial Sequence

Glu G1n

Phe
40

Pro

Ile
55

Asn
Thr

Pro

Asn Thr

Ile

25

Ala

Asp

Thr

Asn

aatgtctttc
gatcggcaag
gcgcagctac
cttcgcttat
gctcgtgaca
gaacgacaac
tatgttgcgce
aatcctgcaa
tgtgcatttc
tttaatttct
ttttaatttt
cctgcagatc
cttgcgatga
taatgcatga
taatacgcga

tcatctatgt

Leu Thr
10

Gly Ser

Gln Thr
Thr

Ser

Thr
75

Phe

Gly val

90

Page 24

gacgacattt
aacactctgc
agaatattga
aagatcaaca
gatagtccag
tatggaataa
aatttcatta
tgtaaactct
tatgtttggt
ttgtgagctc
attaaaaaaa
gttcaaacat
ttatcatata
cgttatttat
tagaaaacaa

tactagat

Asn Ser Tyr

Glu Lys Thr
30

Arg Tyr Ala
45

Thr val Glu

60

Pro Pro Asn

val Tyr Glu

ccgccgecgt
cggatatcgt
aagatgacga
cctttgacga
tgatttctgc
cacggaccga
accagaacaa
gaaggcctat
gagcggtttt
ctgtttagca
aaaaaaaaaa
ttggcaataa
atttctgttg
gagatgggtt
aatatagcgc

Amino acid sequence of VP4 from Rotavirus A Rotarix strain

Ser val
15

Gln Asn

Pro val

Pro Ile

Asp Tyr

Ser Thr

95

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4068



Asn

Asn

Asn

ser

145

Thr

His

Leu

Arg

Pro

225

ser

Lys

Arg

Lys

Leu

305

Gly

Gly

Asp

Asn

Pro

val

130

ser

Arg

Gly

Asn

ser

210

Ile

Ile

Thr

Phe

Arg

val

Ile

Tyr

ser

val

115

Ser

Ser

Leu

Glu

Asn

195

Gln

Gln

Gln

ser

Lys

Ser

Asp

Asn

ser

Trp

Asp

Asn

Gln

val

Thr

180

Ile

Glu

Asn

Tyr

Leu

260

Phe

Glu

Gly

Asn

Arg

Asp

Phe

Arg

Asp

Asn

Ser

Ser

Thr

Trp

Gly

Ile

Glu

Phe

325

TYyr

Asp

Trp

Gln

Ser

Glu

150

Ile

Arg

Ile

Lys

Arg

Lys

Asn

Ser

Gln

310

Ser

Glu

Ser

Thr

TYyr

Asn

135

Phe

Phe

Ala

Thr

215

Asn

Ala

Glu

Ser

Tyr

val

Tyr

val

Lys

ctca2016050043-seql
Ala val val Ala Ile Glu

Met

120

Lys

Tyr

Lys

Thr

Ile

200

Asn

val

Gln

Met

Ile

280

Lys

Thr

Asn

Ile

Ala
360

105

Ile

Trp

Asn

Tyr

Thr

185

His

Glu

val

val

Gln

265

val

Ala

Ala

Gly

Lys

345

Phe

Phe

Lys

Arg

Asp

Ser

Tyr

Pro

Asn

250

Tyr

Lys

Ala

His

Arg

Gly

Phe

ser

Glu

Ile

Leu

235

Glu

Asn

Met

Asn

Thr

315

Phe

Asn

Asn

Page 25

Glu
Leu
140
Thr
Arg
ser
Phe
Asn
220
Pro
Asp
Arg
Gly
Tyr
300
Thr
Leu

ser

Met

ser
125
Glu
Leu
val
ser
Tyr
205
Ash
Leu

Ile

Asp

Cys
Pro
Tyr

val
365

Pro

110

Lys

Met

Thr

Trp

Thr

190

Ile

Gly

ser

Ile

Ile

270

Leu

Tyr

ser

Thr

val

350

Tyr

His

Gln

Phe

Ser

Thr

175

Ala

Ile

Leu

ser

val

255

Ile

Gly

Asn

val

Asp

335

Tyr

val

val

Phe

Arg

Asn

Pro

Pro

Ile

Tyr

Tyr

Asn

320

Phe

val

Arg



ser

TYyr

385

val

Phe

Glu

Leu

Gly

Thr

Leu

Met

Met

Thr

545

ser

Asn

val

Thr

Thr
625

Leu

370

Phe

ser

val

Pro

Pro

450

Arg

Pro

Thr

Ala

Phe

530

ser

Glu

val

ser

Gln

610

Gln

Ala

ser

Leu

Ser

Pro

435

Ala

Phe

Ile

Asp

Gln

515

ser

val

Met

Ser

Asn

595

Thr

Thr

Ala

Ile

His

Leu

420

Phe

Ala

Ser

Met

Leu

500

Leu

Gly

Met

Thr

Ile

580

Asp

Ser

Glu

Asn

Pro

Phe

405

Asn

Ser

Asn

Leu

Asn

485

Arg

Ile

Ile

Lys

Asn

565

Arg

val

Thr

Gly

Leu

val

390

Ala

Ser

Ile

Pro

Ile

470

Ser

Glu

Asp

Lys

550

Ser

Ser

Ser

Ile

Met
630

Asn

375

Gly

Gly

Leu

Leu

Asn

455

Ser

val

Glu

Leu

Ser

535

Phe

Leu

Asn

Asn

Ser

615

Ser

pctca2016050043-seql
Ser val Lys Cys ;25 Gly

Ala

val

Arg

Leu

Thr

Phe

Ala

520

Thr

Arg

Ser

Leu

val

600

Lys

Phe

Trp

Thr

Phe

425

Thr

Gly

val

val

Asn

505

Leu

Ile

Lys

Asp

Ser

585

Thr

Lys

Asp

Pro

Leu

410

Arg

Arg

Asn

Pro

Arg

Ser

Leu

Asp

Ser

Ala

570

Ala

Asn

Leu

Asp

val

395

ser

Phe

Thr

Glu

Thr

475

Gln

Leu

Pro

Leu

Lys

555

Ala

Ile

ser

Arg

Ile
635

Page 26

Met
Thr
ser
val
Tyr
460
Asn
Asp
ser
Leu
Thr
540
Leu
ser
ser
Leu
Leu

620

ser

Asn

Gln

Leu

Asn

445

Tyr

Asp

Leu

Gln

Asp

525

Lys

Ala

ser

Asn

Asn

605

Lys

Ala

Gly

Gly

Phe

Thr

430

Leu

Glu

Asp

Glu

Glu

510

Met

ser

Thr

Ala

Trp

Asp

Glu

Ala

Ser

Gly

Thr

415

val

Tyr

Ile

Tyr

Phe

Met

Ser

ser

575

Thr

Ile

Met

val

Tyr

Ala

400

Asp

Asp

Gly

Ser

Gln

480

Gln

Ala

Ser

Ala

Ile

560

Arg

Asn

ser

Ile

Leu
640



Lys Thr

Asp Ile

Arg Ile

Phe Phe
690

Asn Lys
705

Ile Asp

Arg Thr

Asn Phe

Leu Ile
770

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

<220>
<223>

<400>
aaatttg

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

<220>
<223>

<400>
actaaag

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

<220>
<223>

pctca2016050043-seql
Lys Ile Asp Met Ser Thr Gln g}g Gly Lys Asn Thr ggg

val Thr Glu Ala Ser Glu Lys Phe Ile Pro Lys Arg Ser
660 665 670

Leu Lys Asp Asp Glu val Met Glu Ile Asn Thr Glu Gly
675 680 685

Ala Tyr Lys Ile Asn Thr Phe Asp Glu val Pro Phe Asp
695 700

Phe Ala Glu Leu val Thr Asp Ser Pro val Ile Ser Ala
710 715

Phe Lys Thr Leu Lys Asn Leu Asn Asp Asn Tyr Gly Ile
725 730 735

Glu Ala Leu Asn Leu Ile Lys Ser Asn Pro Asn Met Leu
740 745 750

Ile Asn Gln Asn Asn Pro Ile Ile Arg Asn Arg Ile Glu
755 760 765

Leu GIn Cys Lys Leu
775

35

50

DNA

Artificial Sequence

IF TrSP plus Rtx VP7j opt sl plus 3c

35
tcg ggcccatgga ttatattatc tatcgtagcc tcctcatcta

36

54

DNA

Artificial Sequence

IF Rtx VP7 opt sl to 4r
36
aaa ataggcctct aaacgcgata atagaaggct gctgagttca ggga

37

981

DNA

Artificial Sequence

optimized coding sequence of Rotavirus A VP7

Page 27

Pro

Tyr

Lys

val

Ile

720

Thr

Arg

Gln

50

54



<400> 37
atgtacggca

tacatcctta
tacgtggccc
ggttcaatgg
ctgtgcctgt
agtctctcac
tactctagta
cttatgaaat
aatgagtggc
tccaacaagt
caaatgctgg
aacgagaagc
accaccactt
atccaggtgg
acggaacgga
gactacatta
gccttctatt
<210> 38

<211>
<212>
<213>

<220>
<223>

<400> 38
gtcaacatgg

DNA

gaagaccaaa
ttccattgcec
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa

tccactgacg

2634

tcgagtatac
agtccgtgac
tttttgccct
ataccgttta
attatccaac
agatgttcct
ttgtcgactt
acgaccagaa
tgtgcaaccc
ggatcagtat
gcattggttg
tggctatagt
gtaccatcag
gggggagcaa
tgatgagagt
accagattgt
atcgcgttta

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgc
aagaagacgt

taagggatga

pctca2016050043-seql

aacaatttta
cagaattatg
gaccagggcc
cgctaattcc
agaagcctct
aaccaagggc
ctcagttgac
cctggagctg
catggacatc
gggctcaagt
tcagacaact
ggacgtagtc
aaactgtaaa
tgtgctcgac
caactggaag

gcaagtcatg
g

Artificial Sequence

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg

cgcacaatcc

attttcctga
gattatatta
cagaactatg
actcaagagg
acccagatca
tggcccaccg
ccccagettt
gatatgtccg
acattatatt
tgcaccgtga
aatgtggatt
gatgggatta
aagctcggcc
attactgccg
aaatggtggc
agtaaacggt

Expression cassette number 1734

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc

cactatcctt
Page 28

tttccatcat
tctatcgtag
gcctgaactt
ggatatttct
atgatgggga
gttccgtcta
attgcgacta
agctggctga
actaccagca
aggtgtgtcc
cgtttgaaat
accacaagat
cccgggagaa
accctaccac
aggtctttta

ccagatccct

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg

cgcaagaccc

tctgttaaac
cctcctcatc
accaatcacc
gacaagtacc
gtggaaggat
cttcaaggaa
caacctggta
cctgatcctc
gtctggagaa
cttgaacacc
ggtagccgaa
caatctgact
cgtcgccgtg
caatccacag
taccattgtg

gaactcagca

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
981

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



taaggaagtt
acgtggggaa
cttctctctt
cagtacaacg
ggcgccatta
gcttgctgga
gcgggtgcaa
tcttcttget
tggttttcga
gcccatggat
cagggcccag
taattccact
agcctctacc
caagggctgg
agttgacccc
ggagctggat
ggacatcaca
ctcaagttgc
gacaactaat
cgtagtcgat
ctgtaaaaag
gctcgacatt
ctggaagaaa
agtcatgagt
gcctattttc
ggttttctgt
ttagcaggtc
aaaaaaagac
caataaagtt
ctgttgaatt
tgggttttta
tagcgcgcaa

<210>
<211>

39
297

catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt
tatctctact
gattggttct
acttggagaa
tatattatct
aactatggcc
caagagggga
cagatcaatg
cccaccggtt
cagctttatt
atgtccgagc
ttatattact
accgtgaagg
gtggattcgt
gggattaacc
ctcggeccccc
actgccgacc
tggtggcagg
aaacggtcca
tttagtttga
gctcagagtg
gtcccttcag
cgggaattcg
tcttaagatt
acgttaagca
tgattagagt

actaggataa

pctca2016050043-seql

ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta
cagccccata
tctgcttgac
ataagaaatc
agattgttaa
atcgtagcct
tgaacttacc
tatttctgac
atggggagtg
ccgtctactt
gcgactacaa
tggctgacct
accagcagtc
tgtgtccctt
ttgaaatggt
acaagatcaa
gggagaacgt
ctaccaccaa
tcttttatac
gatccctgaa
atttactgtt
tgtttatttt
caaggacaca
atatcaagct
gaatcctgtt
tgtaataatt
cccgcaatta

attatcgcgc

taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtcgg
cattacttgt
gaggtattgt
tagtattttc
gcttctgtat
cctcatctac
aatcaccggt
aagtaccctg
gaaggatagt
caaggaatac
cctggtactt
gatcctcaat
tggagaatcc
gaacacccaa
agccgaaaac
tctgactacc
cgccgtgatc
tccacagacg
cattgtggac
ctcagcagcc
attcggtgtg
atgtaattta
aaaagatttt
tatcgacctg
gccggtcttg
aacatgtaat
tacatttaat

gcggtgtcat

Page 29

ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttg
tacgattctg
tgcctgtact
tttgaaacag
attctgccca
gtggcccttt
tcaatggata
tgcctgtatt
ctctcacaga
tctagtattg
atgaaatacg
gagtggctgt
aacaagtgga
atgctgggca
gagaagctgg
accacttgta
caggtggggg
gaacggatga
tacattaacc
ttctattatc
catttctatg
atttctttgt
aattttatta
cagatcgttc
cgatgattat
gcatgacgtt
acgcgataga

ctatgttact

ataaaagcga
ttaaagcaaa
gcttcggcac
cacgtagtgc
ggaaaagaaa
ctgactttcg
tctttcttct
agttttcccg
aatttgtcgg
ttgccctgac
ccgtttacgce
atccaacaga
tgttcctaac
tcgacttctc
accagaacct
gcaaccccat
tcagtatggg
ttggttgtca
ctatagtgga
ccatcagaaa
ggagcaatgt
tgagagtcaa
agattgtgca
gcgtttagag
tttggtgagc
gagctcctgt
aaaaaaaaaa
aaacatttgg
catataattt
atttatgaga
aaacaaaata

agat

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2634



<212>
<213>

<220>
<223>

<400>

PRT

Artificial sequence

pctca2016050043-seql

Amino acid sequence of TrSp-vP7

39

¥et Asp Tyr

Ala
ser
Thr
Ash
65

Gly
Asp
Met
Leu
Tyr
145
sSer
Gly
Glu

Asn

Pro
225

Leu

Met

ser

50

Asp

Trp

Phe

Lys

Ile

130

Tyr

Cys

Cys

Lys

Leu

210

Arg

Thr

Asp

35

Thr

Gly

Pro

Ser

Tyr

Leu

Gln

Thr

Gln

Leu

195

Thr

Glu

Ile

Arg

20

Thr

Leu

Glu

Thr

val

100

Asp

Asn

Gln

val

Thr

180

Ala

Thr

Asn

§1e Tyr Arg

Ala

val

Cys

Trp

Gly

85

Asp

Gln

Glu

Ser

Ile

Thr

val

Gln

TYyr

Leu

Pro

Asn

Trp

Asn

val

Thr

Ala
230

Asn

Ala

TYr

55

Asp

val

Gln

Leu

Leu

135

Glu

Cys

val

Asp

Cys

215

val

Ser

Tyr

Asn

40

Tyr

Ser

Tyr

Leu

Glu

120

Cys

Ser

Pro

Asp

val

200

Thr

Ile

Leu

Gly

25

Ser

Pro

Leu

Phe

Tyr

Leu

Asn

Asn

Leu

Ser

185

val

Ile

Gln

Leu

10

Leu

Thr

Thr

Ser

Cys

Asp

Pro

Lys

Asn

170

Phe

Asp

Arg

val

Ile

Asn

Gln

Glu

Gln

75

Glu

Asp

Met

Met

Glu

Gly

Asn

Gly

Page 30

Tyr

Leu

Glu

Ala

60

Met

Tyr

Tyr

Ser

Gln

Met

Ile

Cys

220

Gly

val

Pro

Gly

45

ser

Phe

ser

Asn

Glu

125

Ile

ser

Met

val

Asn

205

Lys

ser

Ala

Ile

30

Ile

Thr

Leu

ser

Leu

110

Leu

Thr

Met

Leu

Ala

190

His

Lys

Asn

Leu

15

Thr

Phe

Gln

Thr

Ile

95

val

Ala

Leu

Gly

Gly

Glu

Lys

Leu

val

Phe

Gly

Leu

Ile

Leu

Asp

Tyr

ser

160

Ile

Asn

Ile

Gly

Leu
240



Asp Ile Thr Ala

Arg val Asn Trp

Tyr Ile Asn Gln
27

Asn Ser Ala Ala

<210> 40
<211> 52
<212> DNA
<213>
<220>
<223>
<400> 40

245

260

pctca2016050043-seql

295

Artificial Sequence

IF WA NSP4 Sl plus 3C

250

Phe Tyr Tyr Arg val

Asp Pro Thr Thr Asn Pro Gln Thr Glu Arg Met Met

255

Lys Lys Trp Trp GIn val Phe Tyr Thr Ile val Asp
265 270

ITe val GIn val Met Ser Lys Arg gg; Arg Ser Leu

aaatttgtcg ggcccatgga taagcttgcc gacctcaact acacattgag tg

<210> 41
<211> 55
<212> DNA
<213>
<220>
<223>
<400> 41

Artificial Sequence

IF WA NSP4 S1 to 4r

actaaagaaa ataggccttc acatggatgc agtcacttct gacggttcat

<210> 42

<211> 528
<212> DNA
<213>

<220>
<223>

<400> 42
atggataagc

ttgcattcta
acagttttgt
tcaaaatgtt
aaattggctg
agaattgtga
attgaacagg
gttatagata

agtggaaaaa

ttgccgacct
taattcaaga
tcacattaca
catataaagt
gatataaaga
aagagatgag
ttgaattgct
tgtcgaagga

atccatatga

Artificial Sequence

caactacaca
tcctggaatg
taaagcttca
gattaaatat
gcaggttact
acgtcagctg
taaacgtata
attcaatcag

accgtcagaa

ttgagtgtaa
gcgtattttc
attccaacca
tgtatagtca
acaaaagacg
gagatgattg
catgacaacc
aaaaacatca

gtgactgcat

Page 31

Coding sequence of Rotavirus A NSP4 from strain

tcacttcaat
tatatattgc
tgaaaatagc
cgatcattaa
aaattgagca
ataaactaac
tgataactag
aaacgctaga

ccatgtga

atgga

WA

gaatgacaca
atctgttcta
attgaaaaca
tactctttta
acagatggac
tactcgtgaa

accagttgac

tgaatgggag

52

55

60
120
180
240
300
360
420
480
528



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

<220>
<223>

<400> 43
gtcaacatgg

43
2268
DNA

gaagaccaaa
ttccattgcec
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaacg
ggcgccatta
gcttgctgga
gcgggtgcaa
tcttcttget
tggttttcga
gcccatggat
cacattgcat
tctaacagtt
aacatcaaaa
tttaaaattg
ggacagaatt
tgaaattgaa
tgacgttata

ggagagtgga

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgc
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt
tatctctact
gattggttct
acttggagaa
aagcttgccg
tctataattc
ttgttcacat
tgttcatata
gctggatata
gtgaaagaga
caggttgaat
gatatgtcga

aaaaatccat

pctca2016050043-seql

Artificial Sequence

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta
cagccccata
tctgcttgac
ataagaaatc
agattgttaa
acctcaacta
aagatcctgg
tacataaagc
aagtgattaa
aagagcaggt
tgagacgtca
tgcttaaacg
aggaattcaa

atgaaccgtc

Expression cassette number 1706

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtcgg
cattacttgt
gaggtattgt
tagtattttc
gcttctgtat
cacattgagt
aatggcgtat
ttcaattcca
atattgtata
tactacaaaa
gctggagatg
tatacatgac
tcagaaaaac

agaagtgact
Page 32

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttg
tacgattctg
tgcctgtact
tttgaaacag
attctgccca
gtaatcactt
tttctatata
accatgaaaa
gtcacgatca
gacgaaattg
attgataaac
aacctgataa
atcaaaacgc

gcatccatgt

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
cacgtagtgc
ggaaaagaaa
ctgactttcg
tctttcttct
agttttcccg
aatttgtcgg
caatgaatga
ttgcatctgt
tagcattgaa
ttaatactct
agcaacagat
taactactcg
ctagaccagt
tagatgaatg
gaaggcctat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



tttctttagt
ctgtgctcag
ggtcgtccct
agaccgggaa
agtttcttaa
aattacgtta
tttatgatta
gcaaactagg
<210>
<211>
<212>
<213>

<400>

44
175
PRT

44

get Asp Lys

Met Asn Asp

Phe Leu Tyr

35

Ala Ser Ile

50

TYyr val

65

Lys

Lys Leu Ala

GIn Gln Met

Ile Asp Lys

Ile His

130

Arg

ser Glu

145

Lys

Ser Gly Lys

ttgaatttac
agtgtgttta
tcagcaagga
ttcgatatca
gattgaatcc
agcatgtaat
gagtcccgca

ataaattatc

Rotavirus

Leu Ala As

Thr Hi

20

Leu

ITe Ala Se

Pro Thr Me

Ile Lys Ty

70

Gly Tyr

85

Ly

Arg I1

Thr Th

Asp Asn Le

Phe Asn GI

pctca2016050043-seql

tgttattcgg
ttttatgtaa
cacaaaaaga
agcttatcga
tgttgccggt
aattaacatg

attatacatt

gcgcgeggtg

p Leu Asn

s Ser Ile

r val Leu

40

t Lys Ile

r cys Ile
s Glu Gln
e val

Lys

Glu
120

r Arg

u Ile Thr

135

n Lys Asn

150

Pro
165

Asn Ty

r Glu Pro

Tyr

Ile

25

Thr

Ala

val

val

Glu

105

Ile

Arg

Ile

ser

tgtgcatttc
tttaatttct
ttttaatttt
cctgcagatc
cttgcgatga
taatgcatga
taatacgcga

tcatctatgt

Thr
10

Leu
Gln Asp
val Leu
Leu

Lys

Ile
75

Thr

Thr Thr

90

Met Arg

Glu Gln
val

Pro

Thr
155

Lys

Glu val

170

Page 33

tatgtttggt
ttgtgagctc
attaaaaaaa
gttcaaacat
ttatcatata
cgttatttat
tagaaaacaa

tactagat

Ser val Ile

Pro Gly Met

30

Thr
45

Phe Leu

Thr
60

ser Lys

Ile Asn Thr

Lys Asp Glu

Gln Leu

110

Arg

Glu
125

val Leu

val Ile

Asp Glu

Thr Ala Ser

gagcggtttt
ctgtttagca
aaaaaaaaaa
ttggcaataa
atttctgttg
gagatgggtt
aatatagcgc

Thr
15

Ser
Ala Tyr
His Lys
Ser

Cys

Leu
80

Leu

Ile Glu

95

Glu Met

Leu Lys
Met

Asp

Glu
160

Trp

Met
175

1860
1920
1980
2040
2100
2160
2220
2268



<210> 45
<211> 54
<212> DNA
<213>
<220>
<223>
<400> 45

pctca2016050043-seql

Artificial Sequence

IF C160 wA VP2 opt c

tcgtgcttcg gcaccagtac aatggcatac cggaagagag gagcaaagcg cgaa

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

<220>
<223> cCons

<400> 46
tggcaggata

46
4540
DNA

gacgttttta
aataactcaa
aatattcacc
ataagaacaa
gttgttctct
aaaacataat
aaatatcatt
taaggatgac
aagaataaat
atgaattgat
taatttgaca
tatttcatag
gtatatttac
acatccaatc
ctgtggcaca
accaatccac
gattcccttc
aaaatggaac
gatggaggat
actgagtggc
aaggaaagct

gaagcttcac

truct 1190

tattgtggtg
atgtactgaa
aaaccataaa
tactactgtt
gagtagtgat
cttttcattg
gtgagtatga
gaggaatttg
gcattagaga
tatttttaaa
gaaagagttg
tttgatcttt
atcaaataag
taaaaaatct
caaccaatca
tctacattat
atctttatca
aaacacatac
gagctataca
caggaggtac
ggctacataa

ggggtttcgg
tgcacagagt

Artificial sequence

taaacaaatt
ttaacgccga
agtttaagtt
ataaatcatt
attttgacaa
gtcaaaaaca
gagagaaagt
acaaaagcta
gatgtaccat
attaaaagtt
gattaaagtt
tcctatatat
agaaataacg
aagccacgta
caacaatcct
ctaaatcaca
cccattctat
aaagagaaga
aggaaacgac
cacttctccc
cgatgagacg
gaaagttgta
ccttggatct

gacgcttaga
atcccgggct
agcaagtgtg
attaaacatt
caattttgtt
atagagagag
tgtacaaaag
cacaaataag
tagagaattt
gagtcatttg
gtattagtaa
tgccccatag
gtatattaat
ggaggataac
gatgagataa
cattcttcca
aaaaaatcac
gactaattaa
gctagggaac
ttcaaacttc
aattcgaatc
tttaagagat
tggacgggag

Page 34

caacttaata
ggtatattta
tacattttta
agagtaaaga
gcaacatttg
aaaaaggaag
ttgtaccaaa
ggttaattgc
ttggcaagtc
attaaacatg
ttagaatttg
agtcagttaa
ccctccaaaa
aggatccccg
cccactttaa
cacatctgag
actttgtgag
ttaattaatc
aagctaacag
ctgacgaaag
aagataatcc
atctcagata

attcggttaa

acacattgcg
tatgttgtca
cttgaacaaa
aatatggatg
agaaaatttt
agggagaata
atagttgtac
tgtaaataaa
attaaaaaga
tgattattta
gtgtcaaatt
ctcattttta
aaaaaaaacg
taggaggata
gcccacgcat
ccacacaaaa
tctacacttt
atcttgagag
tgaacgttgg
tccgagttgg
ccttggtttc
cgacaggacg

ctatgcagca

54

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

1020
1080
1140
1200
1260
1320
1380



tctcgatttt
agtatcaccg
tctaagcaag
tgccctgaag
ctcctattta
tcgttgttgt
ataagtggag
cgtacaattg
gtggttaata
tatcgaaatt
ttgataaatg
ccgccttcag
cgcgttggga
cgacacactt
tgagactttt
ctgtcacttt
cgataaagga
cccacccacg
ggattgatgt
tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
tgacgcacaa
tttggagagg
ccaaaccttc
ttgcgtgagc
gttgcgattt
tgcaggctcc
tgcccaaact
agtgacagtg
cctgcagtct

cagcgagacc

tcggtttcga
tttctggagg
aactgctaca
gtactcaaac
taatatggtt
tatgaaatac
tcagaatcag
tcttatattt
tagctcaaat
cattaacaat
atagtacacc
tttgcaagct
attactagcg
gtctactcca
caacaaaggg
attgtgaaga
aaggccatcg
aggagcatcg
gataacatgg
gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tcccactatc
tattaaaatc
ttctaaactc
gatcttcaac
tcggcttatt
tcagccaaaa
aactccatgg
acctggaact
gacctctaca

gtcacctgca

pctca2016050043-seql

ccagatcgga
gtcgcgaact
gcttgcccca
cttcgaaaaa
tgttattgtt
tatttgtatg
aatgtttcct
gaacaactaa
atatggtcaa
caacttaacg
aattaggaag
gctctagccg
cgtgtcgaca
aaaatatcaa
taatatccgg
tagtggaaaa
ttgaagatgc
tggaaaaaga
tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
cttcgcaaga
ttaataggtt
tctctcatct
gttgtcagat
gttttctctt
cgacaccccc
tgaccctggg
ctggatccct
ctctgagcag

acgttgccca

tgtacctata
cttcagcatc
atcgaagtgg
gaaagcgagt
aattttgttc
agatgaactg
ccataactaa
aattgaacat
gttcaataga
ttattaacta
gagcatgctc
tgtagccaat
agcttgcatg
agatacagtc
aaacctcctc
ggaaggtggc
ctctgccgac
agacgttcca
cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
cccttectct
ttgataaaag
ctcttaaagc
cgtgcttcgg
cttgtgttgg
atctgtctat
atgcctggtc
gtccagcggt
ctcagtgact

cccggccagc

Page 35

gtattcggtt
tctgtgagat
aaagtaatgt
aagttaaaat
ttgtagaaga
gtgtaatgta
ctagacatga
cttttgccac
ttaataatgg
ctaattttat
gcctaggaga
acgcaaaccg
ccggtcaaca
tcagaagacc
ggattccatt
tcctacaaat
agtggtccca
accacgtctt
tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
atctccactg
atataaggaa
cgaacgtggg
aaacttctct
caccgcggat
ttccttctca
ccactggccc
aagggctatt
gtgcacacct
gtcccctcca

agcaccaagg

tcgaggagtt
ggcaattcgg
atcaagagga
gcttcttegt
gcttaattaa
attcatttac
agacctgccg
aactttataa
aaatatcagt
atcatcccct
ttgtcgtttc
cctctccccg
tggtggagca
aaagggcaat
gcccagctat
gccatcattg
aagatggacc
caaagcaagt
atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
acgtaaggga
gttcatttca
gaaacccgaa
cttgtctttc
ggcgaaaaac
gatcttcgcc
ctggatctgc
tccctgagec
tcccagetgt
gcacctggcc

tggacaagaa

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



aattgtgccc
tgtcttcatc
cacgtgtgtt
agatgatgtg
tttccgctca
atcgctcacc
aatttactgt
gtgtttattt
gcaaggacac
gatatcaagc
tgaatcctgt
atgtaataat
tcccgcaatt
aattatcgcg
ccacgtgact
ttacccaact
aggcccgcac
gcttgagctt
ggatatattg
<210>
<211>
<212>
<213>

<220>
<223>

<400> 47
gtcaacatgg

47
DNA

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag

4056

agggattgtg
ttccccccaa
gtggtagaca
gaggtgcaca
gtcagtgaac
atcaccatca
tattcggtgt
tatgtaattt
aaaaagattt
ttatcgacct
tgccggtctt
taacatgtaa
atacatttaa
cgcggtgtca
agtggcactg
taatcgcctt
cgatcgccect
ggatcagatt
gcgggtaaac

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg

atgcctctgce

pctca2016050043-seql

gttgtaagcc
agcccaagga
tcagcaagga
cagctcagac
ttcccatcat
ccatcaccat
gcatttctat
aatttctttg
taattttatt
gcagatcgtt
gcgatgatta
tgcatgacgt
tacgcgatag
tctatgttac
gccgtcgttt
gcagcacatc
tcccaacagt
gtcgtttccc

ctaagagaaa

Artificial Sequence

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt

ttgcatatgt
tgtgctcacc
tgatcccgag
gcaaccccgg
gcaccaggac
caccattaaa
gtttggtgag
tgagctcctg
aaaaaaaaaa
caaacatttg
tcatataatt
tatttatgag
aaaacaaaat
tagatctcta
tacaacgtcg
cccctttegce
tgcgcagect
gccttcagtt
agagcgttta

Expression cassette number 1108

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc

cccaaagatg

Page 36

acagtcccag
attactctga
gtccagttca
gaggagcagt
tggctcaatg
ggcctatttt
cggttttctg
tttagcaggt
aaaaaaaaga
gcaataaagt
tctgttgaat
atgggttttt
atagcgcgca
gagtctcaag
tgactgggaa
cagctggcgt
gaatggcgaa

taaactatca

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa

gacccccacc

aagtatcatc
ctcctaaggt
gctggtttgt
tcaacagcac
gcaaggagcg
ctttagtttg
tgctcagagt
cgtcccttca
ccgggaattc
ttcttaagat
tacgttaagc
atgattagag
aactaggata
cttggcgcgce
aaccctggcg
aatagcgaag
tgctagagca
gtgtttgaca

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc

cacgaggagc

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4540

120
180
240
300
360
420
480
540
600



atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaatg
gagactgcaa
caataggaaa
cgcccaggac
acagctgctc
tttgcaaaaa
cataagaccg
gctccctata
gaaaaaagac
tgatcagatc
caaaaatagc
catcttccag
acaggtccag
tgcattcaat
cttcaattac
gaatctgcca
tcacgataat
gtccgtcgtt
aatgagccag
cgggattaac
tcaaagaacc
gtggctactt
gctggcgatc
gaatggcgac
ggcgaactgg
tctgaatcag
agcattgatg
catccaacgg

actggtctcc

aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
gcataccgga
gaaaaagaga
caacagctgt
gatattaaaa
gaaattctga
acaataccta
gagcaggcaa
tatcgcgceca
accctgccag
ctcatcgaaa
agagacgccg
gatgaggaga
gctgatcgta
gagtattttc
ataccagaga
tctacagcca
tttgagtccc
cccgatttga
gacctgcagc
agtcaggctg
atgtctttgg
acagtgattc
atcaacacca
cctcagacac
ctccatttta
actctgaacg
caactcagca
ggcattctgc

tataactacg

pctca2016050043-seql

tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
agagaggagc
tagagaaaga
ccgacaaagt
ttgccggaga
aaacaaaaga
catttgagtc
aaaaacagat
atggcgagaa
atggagatta
tgccggacta
gcaaagttgt
ccgagggagt
acattgtcaa
ttaaccacca
ggataaggaa
ggtatatcag
tgtgggatac
aggagaagga
tggaggccct
ccaatgattg
actttgtgac
ccaacgatat
tcgtgtatcc
ccttccagat
ttaacaataa
acaatatacg
gacagcagtt
ttctctccaa

agacgctaat

tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
aaagcgcgaa
tgtcgacgta
tctgtcccag
aataaagaag
agaccatcag
caaagaaagt
gaaactcttt
ggagctacgc
tgacgtccgg
tctgctcctc
cgactctgag
cgtccgtaga
ttacccttcc
gttggtggag
tgacgtgaat
gccaaacttg
catcacaaca
gctggtctcc
cactattcag
tttcaagacc
cacgaactat
gttcctccgg
agcattcgga
cgcagaacag
cagattcagg
gaatggacag
ccccacgatg
taggctgggag
ggcttgtgtg
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aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
aacctgccgce
acaatggaaa
aaggaggaaa
agctcgaaag
aaagagattc
atcctcaaga
cgcattttcg
aaccggtggt
gagtatttcc
aaggacatgg
actgccaata
ttcatcgctg
atccttcacc
ccgctgaaca
tacatcctga
ttgcaggata
tccaactaca
accgaagcac
agcgagacac
ctcatagccg
atgagcctaa
gagtcactag
atgcagagaa
cagatccaga
caagttgtga
gtcatcaacc
cctgtggatt
cagcttgtcg

accatgaaca

atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
aacagaacga
acaagaataa
ttatcactga
aagaatctaa
aatatgaaat
agcttgaaga
agccaaaaca
actggaagtt
tcaatctcta
ccgtggagaa
tttgtgatgc
atatgcggca
ctattgatca
atgagataat
acatggatat
gactgaatct
ttctggccag
agatccagaa
agtttttagc
ccatgctgtc
tctccggaat
tggcctgtga
tgcattaccg
atttccaggt
ttgatggagt
agctgatgga
acaaacggag
acttaacccg

tgcagcacgt

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



gcaaaccctg
tggtaacaca
gaatttccac
aaataggctg
gctccagatt
cctteggcetc
tatggagcag
agatatgcag
tggctaccag
gaacatgctt
ctcatccgtg
gctcaggaaa
cttttacctt
ggtgccacaa
taccgtctac
agtcgcattc
gaatttactg
tgtgtttatt
agcaaggaca
cgatatcaag
ttgaatcctg
catgtaataa
gtcccgcaat
aaattatcgc
<210> 48

<211> 55

<212> DNA
<213>

<220>
<223>

<400> 48

acaactgaga
accgtgattc
tccaattata
aatctttatc
ttcgacgtac
ttacccgttg
atcgaacgcg
ctggaacgcg
caaattaact
ctcaacaatc
atcagtctaa
gttgacacac
gtggccaact
ccattcgact
tctgacctac
gacaatatgc
ttattcggtg
ttatgtaatt
caaaaagatt
cttatcgacc
ttgccggtct
ttaacatgta
tatacattta

gcgcggtgtc

pctca2016050043-seql

agttgcagct
cgtccccaca
atgagcggat
agaaaaaaat
cacgagtgcc
aacggagacg
cttctgataa
acgagatgta
tggaggaact
aacccgttgc
tcgccaagcet
tgaagcccat
acgactggat
ttagagccag
tgtcatttgt
gaataatgaa
tgcatttcta
taatttcttt
ttaattttat
tgcagatcgt
tgcgatgatt
atgcatgacg
atacgcgata

atctatgtta

Artificial Sequence

IF C160 wA VP6 opt c

cacttctgtg
gacactgttc
caacgacgcc
gaagtccata
tgacgaccaa
gcttgacata
gattgctcag
cggatatgtt
catgcgcacc
ccttgtgggt
cgacgcaacc
actgtacaaa
ccccacaagt
catgcacatg
ttcagcggac
cgagctttaa
tgtttggtga
gtgagctcct
taaaaaaaaa
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagat

acttcgcttt
cactactaca
gtcgccataa
gtggaagact
atgtacaggc
ttcaacttga
ggggttatca
aatattgcac
ggtgattacg
gcattgccct
gtcttcgctc
ataaactcgg
acaactaagg
ctgacttcta
acggtagagc
aggcctattt
gcggttttct
gtttagcagg
aaaaaaaaag
ggcaataaag
ttctgttgaa
gatgggtttt
tatagcgcgce

gtatgttaat
acatcaacgt
ttaccgcagc
ttctgaaacg
tgagggatcg
tcctgatgaa
tcgcataccg
ggaatcttga
gacaaattac
tcgttacgga
agatagtgaa
attccaatga
tctacaaaca
accttacgtt
ccattaacgc
tctttagttt
gtgctcagag
tcgtcccttce
accgggaatt
tttcttaaga
ttacgttaag
tatgattaga

aaactaggat

tcgtgcttcg gcaccagtac aatggaggtc ctttatagtc tctccaaaac gctga

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

<220>
<223>

49
DNA

2577

Artificial Sequence

Expression cassette number 1128

Page 38

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4056

55



<400> 49
gtcaacatgg

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaatg
cgtggagggt
cgttacaatg
ctggacattc
agaaaacgcc
tgagatggcc
actcgccggc
ctggaacttg
tccgtatagce
tacaatgtgg
cattaatgca
cacgaccgcg
caactcagct
cgtagaggtg
cacgattatt
caatatgact
caccgtcggc

caacgagacg

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgce
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
gaggtccttt
acactttata
aatgggaatg
gatttcggcc
agaacgatta
cgcgagtcac
attaagttca
cagaatcgtc
gcctcattca
ctgaatgcgg
cccgcaaaca
acaattacac
gatggcgcca
gagtttctct
gcaagaaatt
cccgectgtga
ttgactcttc

ctgctggcaa

pctca2016050043-seql

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
atagtctctc
gcaatgtcag
atttccaaac
tgctgggcac
tcgagtactt
aacggaacgg
agcgtattaa
gacagagaac
ccctgaatag
ggagtgaaat
tccagcagtt
tcctgeccga
ccacttggtt
taaacggaca
tcgacgctat
acgctttgtt
gaatagagag

acgttaccgc

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
caaaacgctg
cgacctaata
tggcggtatt
gactctcctt
tatcgatttc
agttgctcca
tttcgacaac
cggcttcgtg
gagtcagccc
acaggtcgcc
cgaacatatc
cgccgagcgce
cttcaaccct
gatcatcaat
caggctgctc
tccgcagget
cgcggtctgce
cgtgcggcaa

Page 39

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
aaggacgcta
cagcagttta
ggtaatctgc
aatctcgatg
attgataacg
cagtccgagg
tcctccgaat
ttccataaac
atgcacgaca
gggttcgatt
gtgcaactaa
ttctcctttc
gttatattgc
acctaccaag
ttccaactga
cagcctttcc
gaatcagtgc
gagtatgcca

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
gggacaagat
atcaaatgat
ccgtgaggaa
caaattatgt
tttgtatgga
cccttcggaa
atatagagaa
ctaatatctt
acctcatggg
actcctgtgc
gacgggctct
cccgcgtaat
gccctaacaa
ccaggttcgg
tgaggccccc
agcaccacgc
tggcagacgc
tcccagtagg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



gcctgtgttt
agaagacaac
gaggcctatt
agcggttttc
tgtttagcag
aaaaaaaaaa
tggcaataaa
tttctgttga
agatgggttt
atatagcgcg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

50
59
DNA

50

ccacccggca
ttgcagcggg
ttctttagtt
tgtgctcaga
gtcgtccctt
gaccgggaat
gtttcttaag
attacgttaa
ttatgattag

caaactagga

pctca2016050043-seql

tgaactggac
tcttcactgt
tgaatttact
gtgtgtttat
cagcaaggac
tcgatatcaa
attgaatcct
gcatgtaata
agtcccgcaa

taaattatcg

Artificial Sequence

IF C160 Rtx VP4 opt c

tgaactaatt
ggcctctatc
gttattcggt
tttatgtaat
acaaaaagat
gcttatcgac
gttgccggtc
attaacatgt
ttatacattt

cgcgcggtgt

tcgtgcttcg gcaccagtac aatggctagc ctgatctaca

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

<220>
<223>

<400> 51
gtcaacatgg

51
3711
DNA

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg

taaggaagtt

Artificial Sequence

Expression cassette number 1178

tggagcacga cacacttgtc tactccaaaa

gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgce
aagaagacgt
taagggatga
catttcattt

gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg

cgcacaatcc

ggagaggtat

caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt

taaaatctta
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actaactata
cggagtatgt
gtgcatttct
ttaatttctt
tttaatttta
ctgcagatcg
ttgcgatgat
aatgcatgac
aatacgcgat

catctatgtt

gacaactctt

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc

ataggttttg

gcccatccag
tgatcaagta
atgtttggtg
tgtgagctcc
ttaaaaaaaa
ttcaaacatt
tatcatataa
gttatttatg
agaaaacaaa

actagat

gaccaattc

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata

ataaaagcga

2040
2100
2160
2220
2280
2340
2400
2460
2520
2577

59

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



acgtggggaa
cttctctctt

cagtacaatg
tcatgacgaa
accttttgct
tacgaccgtc
tgattattgg
ctccgatttt
gtatatgata
gtttctggag
ctccgataca
tgaaacccct
taccatccac
tatcaacaac
ttctcggtct
tagcctttgg
ctctatcgtg
caactatcag
tgtcaacggc
cagccggtat
caaagcgttc
gtgtactggt
cggggcagtc
gtctctgaac
tctgcgtaca
tgaatactat
ctatcagaca
agatctgcgg
tcttgcccta
tctgacaaag
gagcatatca
ttccattcgg
caacgtgacc

ccgcttgaaa

acccgaacca
gtctttcttg
gctagcctga
atcgagcaga
cagacccgct
gaacccattc
attttaatca
tggaccgccg
ttcggcgagt
atgtttcgca
cgactcgtgg
cgagcaacca
agcgaattct
ggactccccc
atccagtata
aaagaaatgc
aagatgggcg
tataactact
gttaataact
gaagtcatca
cgcaacatgg
ggatcatatt
tccctccatt
tccctgaggt
agaactgtca
gaaatttcgg
cccatcatga
gaagaattca
ctgcctctcg
agcatggcta
gaaatgacga
tcgaatctca
aactccttga

gaaatgatca

pctca2016050043-seql

aaccttcttc
cgtgagcgat
tctacagaca
ttgggtccga
atgcccctgt
tggacgggcc
actccaacac
ttgtagccat
ccaaacagtt
gctcctctca
gtatttttaa
ctgactccag
acataatccc
caattcagaa
agagagcaca
agtacaacag
gcctggggta
tgagagacgg
ttagctacaa
aggaaaattc
tgtatgttag
atttctcaat
ttgctggcgt
tccggttttc
acctctacgg
gccgcttctc
acagcgtgac
attctctcag
atatgtttag
cttctgtgat
actctctgag
gcgccatcag
acgatatttc

cccagactga

taaactctct
cttcaacgtt
actcttgacc
gaagacccag
gaattgggat
ataccaaccc
aaacggagtg
cgagccacac
taacgtttcc
gaacgaattc
gtacggcggc
tagcactgca
aagatctcag
tacacggaac
agtgaatgag
agacattatc
caaatggtca
cgagcaggta
cggaggcttc
ttatgtgtac
gagcctggct
tcccgtgggg
gacgttgagc
ccttactgtc
gttacctgcc
tttgataagt
tgtcagacag
tcaggagatt
tatgttctcc
gaagaagttc
tgatgcagca
caactggaca
tacccagacg

gggaatgtct
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ctcatctctc
gtcagatcgt
aattcatatt
aacgtgacca
cacggagaaa
accaccttca
gtctacgagt
gtcaatcctg
aatgacagca
tataatagac
agggtgtgga
aacctgaaca
gaaagtaagt
gtggtgcctc
gacattattg
atccggttta
gaaatctcat
accgcccaca
cttcccaccg
gtagattact
gctaatctca
gcttggccag
actcagttta
gacgagcccc
gcgaatccaa
ctggtaccaa
gacctggaaa
gcaatggccc
ggcatcaaat
aggaaatcaa
tcatcagcgt
aacgtgtcca
tcaacgatca

ttcgacgaca

ttaaagcaaa
gcttcggcac
ctgtggatct
tcaaccctgg
tcaacgacag
ccccacctaa
ccactaataa
tcgatcgcca
acaaatggaa
ggacccttac
catttcacgg
atatatctat
gtaacgaata
tcccactcag
tgagcaagac
agtttgggaa
ataaagccgc
caacatgctc
acttcggtat
gggatgatag
attctgtgaa
tcatgaatgg
ccgatttcgt
cattcagcat
acaacggcaa
ctaatgacga
gacaacttac
aattgataga
caactataga
aacttgccac
cacgcaacgt
acgacgtcag
gtaagaaact

tttccgecgce

840

900

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



cgtgctaaaa
cgtaaccgaa
cgaggtcatg
cgaggttccg
tgccatcatt
cgaagcgttg
caatccaatc
tattttcttt
tttctgtgct
gcaggtcgtc
aaaagaccgg
taaagtttct
ttgaattacg
gtttttatga
cgcgcaaact
<210>
<211>
<212>
<213>

<220>
<223>

<400>

52
56
DNA

52

accaaaatcg
gcctccgaaa
gagatcaaca
tttgacgtca
gactttaaga
aacctcatta
ataagaaata
agtttgaatt
cagagtgtgt
ccttcagcaa
gaattcgata
taagattgaa
ttaagcatgt
ttagagtccc
aggataaatt

pctca2016050043-seql

atatgtctac
agtttatccc
cagaagggaa
ataagtttgc
ctttgaagaa
agtccaatcc
ggattgagca
tactgttatt
ttattttatg
ggacacaaaa
tcaagcttat
tcctgttgec
aataattaac
gcaattatac

atcgcgcgeg

Artificial Sequence

IF C160 TrsP plus Rtx VP7

tcgtgcttcg gcaccagtac aatggattat

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

<220>
<223>

<400> 53
gtcaacatgg

53
2277
DNA

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata

agggtaatat

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac

ccggaaacct

Artificial Sequence

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa

cctcggattc

tcagatcggc
taagcgcagc
gttcttcgct
agagctcgtg
cctgaacgac
caatatgttg
attaatcctg
cggtgtgcat
taatttaatt
agattttaat
cgacctgcag
ggtcttgcga
atgtaatgca
atttaatacg
gtgtcatcta

opt ¢

attatctatc

Expression cassette number 1199

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg

cattgcccag
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aagaacactc
tacagaatat
tataagatca
acagatagtc
aactatggaa
cgcaatttca
caatgtaaac
ttctatgttt
tctttgtgag
tttattaaaa
atcgttcaaa
tgattatcat
tgacgttatt
cgatagaaaa

tgttactaga

gtagcctcct

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac

ctatctgtca

tgccggatat
tgaaagatga
acacctttga
cagtgatttc
taacacggac
ttaaccagaa
tctgaaggcc
ggtgagcggt
ctcctgttta
aaaaaaaaaa
catttggcaa
ataatttctg
tatgagatgg
caaaatatag

t

catcta

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa

ctttattgtg

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3711

56

120
180
240
300
360
420
480



aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctctt
cagtacaatg
gaccagggcc
cgctaattcc
agaagcctct
aaccaagggc
ctcagttgac
cctggagctg
catggacatc
gggctcaagt
tcagacaact
ggacgtagtc
aaactgtaaa
tgtgctcgac
caactggaag
gcaagtcatg
gaggcctatt
agcggttttc
tgtttagcag
aaaaaaaaaa
tggcaataaa
tttctgttga
agatgggttt
atatagcgcg

aaaaggaagg
atgcctctgce
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
gattatatta
cagaactatg
actcaagagg
acccagatca
tggcccaccg
ccccagettt
gatatgtccg
acattatatt
tgcaccgtga
aatgtggatt
gatgggatta
aagctcggcc
attactgccg
aaatggtggc
agtaaacggt
ttctttagtt
tgtgctcaga
gtcgtccctt
gaccgggaat
gtttcttaag
attacgttaa
ttatgattag

caaactagga

pctca2016050043-seql
tggctcctac aaatgccatc attgcgataa

cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
tctatcgtag
gcctgaactt
ggatatttct
atgatgggga
gttccgtcta
attgcgacta
agctggctga
actaccagca
aggtgtgtcc
cgtttgaaat
accacaagat
cccgggagaa
accctaccac
aggtctttta
ccagatccct
tgaatttact
gtgtgtttat
cagcaaggac
tcgatatcaa
attgaatcct
gcatgtaata
agtcccgcaa

taaattatcg

cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
cctcctcatc
accaatcacc
gacaagtacc
gtggaaggat
cttcaaggaa
caacctggta
cctgatcctc
gtctggagaa
cttgaacacc
ggtagccgaa
caatctgact
cgtcgccgtg
caatccacag
taccattgtg
gaactcagca
gttattcggt
tttatgtaat
acaaaaagat
gcttatcgac
gttgccggtc
attaacatgt
ttatacattt

cgcgcggtgt
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gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
tacgtggccc
ggttcaatgg
ctgtgcctgt
agtctctcac
tactctagta
cttatgaaat
aatgagtggc
tccaacaagt
caaatgctgg
aacgagaagc
accaccactt
atccaggtgg
acggaacgga
gactacatta
gccttctatt
gtgcatttct
ttaatttctt
tttaatttta
ctgcagatcg
ttgcgatgat
aatgcatgac
aatacgcgat

catctatgtt

aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
tttttgcect
ataccgttta
attatccaac
agatgttcct
ttgtcgactt
acgaccagaa
tgtgcaaccc
ggatcagtat
gcattggttg
tggctatagt
gtaccatcag
gggggagcaa
tgatgagagt
accagattgt
atcgcgttta
atgtttggtg
tgtgagctcc
ttaaaaaaaa
ttcaaacatt
tatcatataa
gttatttatg
agaaaacaaa

actagat

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
2277



