<110>
<120>
<130>
<160> 76
<170>
<210> 1

<211> 377
<212> DNA

<213>

<400> 1
tgacattgat

ccatatatgg
aacgaccccc
actttccatt
caagtgtatc
tggcattatg
ttagtcatcg
<210> 2

<211> 422
<212> DNA

<213>

<400> 2
agtcaatggg

gttttgccca
aagtacattg
gaggtaagcc

caatgggttt

P109649

PatentIn version 3.5

Human cytomegalovirus

tattgagtag ttattaatag
agttccgcgt tacataactt
gcccattgac gtcaataatg
gacgtcaatg ggtggagtat
atatgccaag tacgccccct
cccagtacat gaccttatgg

ctattac

Mouse cytomegalovirus 1

aaaaacccat tggagccaag
gtacataagg tcaatagggg
agtcaatagg gactttccaa
aatgggtttt tcccattact

tgcccagtac ataaggtcaa

P109649-seql-000001
SEQUENCE LISTING

taatcaatta
acggtaaatg
acgtatgttc
ttacggtaaa
attgacgtca

gactttccta

tacactgact
gtgagtcaac
tgggttttgc

ggcacgtata

taggggtgaa

NOVEL PROMOTERS FOR HIGH LEVEL EXPRESSION

cggggtcatt
gcccgectgg
ccatagtaac
ctgcccactt
atgacggtaa

cttggcagta

caatagggac
aggaaagtcc
ccagtacata
ctgagtcatt

tcaacaggaa

Page 1

The Bioprocessing Technology Institute (BTI) Agency For

agttcatagc
ctgaccgccc
gccaataggg
ggcagtacat
atggcccgcc

catctacgta

tttccattgg
cattggagcc
aggtcaatgg
agggactttc

agtcccattg

60

120

180

240

300

360

377

60

120

180

240

300



P109649-seql-000001
gagccaagta cactgagtca atagggactt tccattgggt tttgcccagt acaaaaggtc

aatagggggt gagtcaatgg gtttttccca ttattggcac gtacataagg tcaatagggg

tg

210> 3

<211> 168

<212> DNA

<213> Simian virus 40

<400> 3
tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg ctccccagca ggcagaagta

tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg aaagtcccca ggctccccag
caggcagaag tatgcaaagc atgcatctca attagtcagc aaccatag

<210> 4

<211> 222

<212> DNA

<213> Human cytomegalovirus

<400> 4
catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg actcacgggg

atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc aaaatcaacg
ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg gtaggecgtgt
acggtgggag gtctatataa gcagagctcg tttagtgaac cg

<210> 5

<211> 285

<212> DNA

<213> Mouse cytomegalovirus 1

<400> 5
agtcattggg tttttccagc caatttaatt aaaacgccat gtactttccc accattgacg

tcaatgggct attgaaacta atgcaacgtg acctttaaac ggtactttcc catagctgat

taatgggaaa gtaccgttct cgagccaata cacgtcaatg ggaagtgaaa gggcagccaa

Page 2

360

420

422

60

120

168

60

120

180

222

60

120

180



P109649-seql-000001

aacgtaacac cgccccggtt ttccctggaa attccatatt ggcacgcatt ctattggcetg

agctgecgttc acgtgggtat

<210> 6

<211> 109
<212> DNA
<213>

<400> 6
tccecgecccect aactcecgecc

cccatggctg actaattttt
<210> 7

<211> 203

<212> DNA

<213> Homo sapiens

<400> 7
cgtgaggctc cggtgecccegt

tggggggagg ggtcggeaat
aaagtgatgt cgtgtactgg
gtgcagtagt cgccgtgaac
<210> 8

211> 276

<212> DNA

<213> Gallus gallus

<400> 8

Simian virus 40

tcgaggtgag
ttttgtattt
cgcgegecag
gcggcagceca

cggecggecct

ccccacgttc

atttattttt
8CBBEECEEE
atcagagcgg

ataaaaagcg

aagaggcgesg

atcccgcccc

tttatttatg

cagtgggcag
tgaaccggtg
ctccgecttt

gtt

tgcttcactc
taattatttt
gcgegegecgag
cgcgctccga

aagcgegegsg

accagcgtcg

taactccgcc

cagaggccga

agcgcacatc
cctagagaag

ttcccgaggg

tccccatctc
gtgcagcgat
g888cgeeece

aagtttcctt

cgescsg

gtacc

cagttccgcc cattctccgc

ggccgectc

gcccacagtc cccgagaagt

gtggcgeggg gtaaactggg

tgggggagaa ccgtatataa

ccccccctece ccacccccaa

88E8L8ECEEEE £L8E8L888EEEE
gggcgaggceg gagaggtgeg

ttatggcgag gcggeggegs

Page 3

240

285

60

109

60

120

180

203

60

120

180

240

276



<210> 9

<211> 955
<212> DNA
<213>

<400> 9
tcagatcgcc

atccagcctc
cgtaagtacc
gtttttggct
agcctatagg
ccattactaa
actctgtcct
tatttacaaa
tagcgtggga
agcggegegag
ggcagctcct
accagtgtgc
tgggctcgca
agctgagttg
gtggagggca
agctgacaga
<210>
<211>

<212>
<213>

10
985
DNA

<400> 10

tggagacgcc
cgeggeeges
gcctatagac
tggggcctat
tgtgggttat
tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
cggctgacgc
ttgtattctg
gtgtagtctg

ctaacagact

Homo sapiens

Human cytomegalovirus

atccacgctg
aacggtgcat
tctataggca
acacccccgc
tgaccattat
ggctctttgc
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
agatggaaga
ataagagtca
agcagtactc

gttcctttcc

P109649-seql-000001

ttttgacctc
tggaacgcegg
cacccctttg
ttccttatgc
tgaccactcc
cacaactatc
tgtattttta
gtcccccegtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
cttaaggcag
gaggtaactc
gttgctgcecg

atgggtcttt

catagaagac
attccccgtg
gctcttatgc
tataggtgat
cctattggtg
tctattggct
caggatgggg
cccgecagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
cggcagaaga
ccgttgeggt
cgecgegecac

tctgcagtca

accgggaccg
ccaagagtga
atgctatact
ggtatagctt
acgatacttt
atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gcgtggagat
agatgcaggc
gctgttaacg
cagacataat

ccgtc

ctttttcgca acgggtttgc cgccagaaca caggtaagtg ccgtgtgtgg ttcccgeggg

cctggectcet ttacgggtta tggcccttge gtgeccttgaa ttacttccac geccecctgget

Page 4

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

955

60

120



gcagtacgtg
ttgcgcttaa
ccgececgegtg
agccatttaa
aaatgcgggc
ggcccegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagceggecg
ttcatgtgac
ttggagtacg
tgagtgggtsg
tgcccttttt
ttttcttcca
<210>
<211>

<212>
<213>

11
999
DNA

<400> 11
ggagtcgctg

cggctctgac
ggctgtaatt

cttaaagggc

gtgtgtgtgc

attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagatctgc
tcccagcgca
gggtagtctc
ccgcecctggg
cttcccggcec
ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat

tttcaggtgt

Gallus gallus

cgttgeccttc
tgaccgcgtt
agcgcttggt
tccgggaggs

gtggggageg

ccgagcttcg
cgcctegtgce
ggcaccttcg
gacctgctgc
acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctgcagg
ccacacaaag
accgggegcec
gttgggggga
ttaggccagc
cttggttcat

cgtga

gccccgtgec
actcccacag
ttaatgacgg

ccctttgtgc

ccgegtgegg

P109649-seql-000001

ggttggaagt
ttgagttgag
cgcctgtctc
gacgcttttt
ttcggttttt
gaggceeesc
gcctgectctg

ggcccggteg

gagctcaaaa
gaaaagggcc
gtccaggcac
ggggttttat
ttggcacttg

tctcaagcct

ccgctccgeg
gtgagcggsc
ctcgtttctt

g88g8g88agc

cccgegcetgce

gggtgggaga
gcctggectg
gctgectttceg

ttctggcaag

gggecegees
ctgcgagcgc
gtgcctggcc
gcaccagttg
tggaggacgc
tttccgtect
ctcgattagt
gcgatggagt

atgtaattct

cagacagtgg

ccgecctecgeg
gggacggccc

ttctgtggct

ggctcggessg

ccggeggcetg

Page 5

gttcgaggcc
ggcgetgggsg
ataagtctct
atagtcttgt
geggegaces
ggccaccgag
tcgecgeccgcec
cgtgagcgga
ggcgeteggg
cagccgtcgc
tctcgagcett
ttccccacac
ccttggaatt

ttcaaagttt

ccgeeegecc
ttctcctcecg
gcgtgaaagc
gtgcgtgegt

tgagcgctgc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

985

60

120

180

240

300



gggcgegecsy
gtgccccgeg
ggggggetga
ctccccgagt
cggggctegce
cgcctcgggc
tcgaggegeg
acttcctttg
agcggsgeecg
gtgcgtcgcc
cggctgectt
ggtttatatc
<210> 12

<211> 620
<212> DNA

<213>

<220>
<223>

<400> 12
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc

tacgtattag

cggggctttg
gtgcggeess
gcaggggstg
tgctgagcac
cgtgccggsgc
cgggeagesc
gcgagecgea
tcccaaatct
ggcgaagegsg
gcgecgecegt
cgggeggeac

ttcccttctc

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca

tcatcgctat

tgcgctccge
gctgegaggg
tgggcgegsc
ggcccggcett
gggggstgsgc
tcgggggags
gccattgcect
ggcggagecg
tgcggegecg
ccccttctcec

ggggcragesc

tgttcctccg

Artificial Sequence

gene regulatory unit

gagtagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc

taccatggtg

P109649-seql-000001

gtgtgcgcga
gaacaaaggc
ggtcgggctg
cgggtgeggg
ggcaggtggg
ggcgegecees
tttatggtaa
aaatctggga
gcaggaagga
atctccagcc

ggggttcggc

cagccagcc

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact

atgcggtttt

ggggagcgcy
tgcgtgeggs
taaccccccc
gctccgtgeg
ggtgcegggc
ccccggagceg
tcgtgcgaga
ggcgeegecg
aatgggcgesg

tcggggctgce

ttctggecgtg

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg

ggcagtacat

Page 6

geegegeescs
gtgtgtgcgt
ctgcaccccc
gggcgtggceg
8888ceeesc
ccggeggcetg
gggcgcages
caccccctct

gagggccttc

cgcaggegegsa

tgaccggcegg

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc

caatgggcgt

360

420

480

540

600

660

720

780

840

900

960

999

60

120

180

240

300

360

420



P109649-seql-000001

ggatagcggt ttgactcacg gggatttcca agtctccacc ccattgacgt caatgggagt

ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactc cgccccattg

acgcaaatgg gcggtaggcg tgtacggtgg gaggtctata taagcagagc tcgtttagtg

aaccggeggc

<210> 13

<211> 728
<212> DNA
<213>

<220>
<223>

<400> 13
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgag
cattgacgtc
tagctgatta
gcagccaaaa
attggctgag
caggatcc

<210> 14

<211> 298
<212> DNA

cgcaggatcc

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tcattgggtt
aatgggctat
atgggaaagt
cgtaacaccg

ctgcgttcac

Artificial Sequence

gene regulatory unit

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
tttccagcca
tgaaactaat
accgttctcg
cccecggtttt

gtgggtataa

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
atttaattaa
gcaacgtgac
agccaataca

ccctggaaat

gaggcgegac

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
aacgccatgt
ctttaaacgg
cgtcaatggg
tccatattgg

cagcgtcggt

Page 7

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
actttcccac
tactttccca
aagtgaaagg

cacgcattct

accgcggecg

480

540

600

620

60

120

180

240

300

360

420

480

540

600

660

720

728



<213>

<220>
<223>

<400> 14
acgcgttgtg

gaagtatgca
ccccagcagg
ccctaactcc
gctgactaat
<210> 15

<211>

<212>
<213>

DNA
<220>
<223>

<400> 15
acgcgtcgtg

agaagttggg
actgggaaag
atataagtgc
aggtaagtgc
tgccttgaat
gttggaagtg
tgagttgagg
gcctgtctceg
acgctttttt

tcggtttttg

1200

gaatgtgtgt
aagcatgcat
cagaagtatg
gcccatcccg

tttttttatt

aggctccggt
gggaggggtc
tgatgtcgtg
agtagtcgcc
cgtgtgtggt
tacttccacg
ggtgggagag
cctggectgg
ctgctttcga

tctggcaaga

gggccgegss

Artificial Sequence

gene regulatory unit

cagttagggt
ctcaattagt
caaagcatgc
cccctaactc

tatgcagagg

Artificial Sequence

gene regulatory unit

gcccgtcagt
ggcaattgaa
tactggctcc
gtgaacgttc
tcccgegggc
cccctggetg
ttcgaggcct
gcgetgggsgc
taagtctcta

tagtcttgta

cggcgacgegs

gtggaaagtc
cagcaaccag
atctcaatta

cgcccagttc

ccgaggccgc

gggcagageg
ccggtgcecta
gecctttttcc
tttttcgcaa
ctggcctctt
cagtacgtga
tgcgcttaag
cgeccgegtgc
gccatttaaa

aatgcgggcc

gcccgtgegt

P109649-seql-000001

cccaggctcc
gtgtggaaag
gtcagcaacc

cgcccattcect

ctcgecggcecg

cacatcgccc
gagaaggtgg
cgagggtess
cgggtttgcc
tacgggttat
ttcttgatcc
gagccccttc
gaatctggtg
atttttgatg
aagatctgca

cccagcgcac

Page 8

ccagcaggca
tccccaggcet
atagtcccgc
ccgeccccatg

caggatcc

acagtccccg

cgcggggtaa
ggagaaccgt
gccagaacac
ggcccttgeg
cgagcttcgg
gcctcgtgcet
gcaccttcgc
acctgctgcg
cactggtatt

atgttcggcg

60

120

180

240

298

60

120

180

240

300

360

420

480

540

600

660



aggcegggscc
cctgctctgg
gccecggtcegg
agctcaaaat
aaaagggcct
tccaggcacc
gggttttatg
tggcacttga
ctcaagcctc
<210>
<211>

<212>
<213>

16

DNA
<220>
<223>

<400> 16
acgcgtacta

ccccaccccc

8888888888
cggagaggtg
aggeggeesc
ttgccttcge
accgcgttac

cgcttggttt

cgggagegsgcc

ggggagegcec

1293

tgcgagcgceg
tgcctggect
caccagttgc
ggaggacgceg
ttccgtcctc
tcgattagtt
cgatggagtt
tgtaattctc

agacagtggt

gttcgaggtg
aattttgtat
ggcgegegec
cggeggeagc
ggcggegecc
cccgtgeccc
tcccacaggt
aatgacggct
ctttgtgcegg

gcgtgeggcec

gccaccgaga
cgcgeegecg
gtgagcggaa
gcgeteggga
agccgtcgcet
ctcgagcttt
tccccacact
cttggaattt

tcaaagtttt

Artificial Sequence

gene regulatory unit

agccccacgt
ttatttattt
aggegegssecsg
caatcagagc
ctataaaaag
gctccgegec
gagecgeeces
cgtttctttt

g8g8g8g8agces

cgcgectgcecc

P109649-seql-000001

atcggacggg
tgtatcgccc
agatggccgc
gagegescees
tcatgtgact
tggagtacgt
gagtgggtgg
gccectttttg

tttcttccat

tctgcttcac

tttaattatt

g88cgesscs
ggcgegctcc
cgaagcgcgc
gcctcecgegcec
gacggccctt
ctgtggctgc
ctcgggggst

ggcggetgtg

ggtagtctca
cgccctgggc
ttcccggcecc
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc

ttcaggtgtc

tctccccatc
ttgtgcagcg
agggecgess
gaaagtttcc
gg8cggecges
gccecgeececg
ctcctccggg
gtgaaagcct
gcgtgegtgt

agcgetgegg

Page 9

agctggeegg
ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggegecg
ttggggggag
taggccagct
ttggttcatt

gtgaggatcc

tcccccccect

atggggeces
cggggcgags
ttttatggcg
agtcgctgcg
gctctgactg
ctgtaattag
taaagggctc
gtgtgtgcgt

gegegeeecesg

720

780

840

900

960

1020

1080

1140

1200

60

120

180

240

300

360

420

480

540

600



gggctttgtg
gcgeggesesc
aggeggtetg
ctgagcacgg
tgccgggcegs
gggagggctc
gagccgcagc
ccaaatctgg
cgaagcggtg
gccgecegtcc
ggeggeaces

cccttctctg

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

17
683
DNA

<220>
<223>

<400> 17
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc

tacgtattag

cgctccgegt
tgcgagggga
ggcgegeees
cccggcttceg
gggetggcegg
g8888agges
cattgccttt
cggagccgaa
cggegeeggc
ccttctccat

ggcageecss

ttcctccgca

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca

tcatcgctat

gtgcgcgagg
acaaaggctg
tcgggctgta
ggtgcgggsc
caggtggess
cgeggeggcec
tatggtaatc
atctgggagg

aggaaggaaa

ctccagcctc

ggttcggctt

gccagccgga

Artificial Sequence

gagtagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc

tacagtcatt

P109649-seql-000001

ggagcgegsc
cgtgeggggt
acccccccct
tcegtgegge
tgccgggcegs
ccggagcegcec
gtgcgagagg
cgccgecgea
tgggcgggga
ggggctgeceg
ctggegtgtg

tcc

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact

gggtttttcc

cgggggeggt
gtgtgegtgg
gcacccccct
gcgtggegeg
ggcggesgcecy
ggcggcetgtc
gcgcagggac
ccccctctag

gggccttcgt

cagggeggacsg

accggegess

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg

agccaattta

Page 10

gcceccgeggt
gggggtgagce
ccccgagttg
gggctcgeceg
cctcgggecg
gaggegegsc
ttcctttgtc
cgggegeees
gcgtcgecegc
gctgecttceg

tttatatctt

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc

attaaaacgc

660

720

780

840

900

960

1020

1080

1140

1200

1260

1293

60

120

180

240

300

360

420



catgtacttt
aacggtactt
atgggaagtg
attggcacgc
tcggtaccgc
<210> 18

<211> 507
<212> DNA

<213>

<220>
<223>

<400> 18
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag

gcccagttcc

cgaggccgcec

<210> 19

<211> 607
<212> DNA
<213>

<220>
<223>

<400> 19

P109649-seql-000001

cccaccattg acgtcaatgg gctattgaaa ctaatgcaac

tcccatagct gattaatggg aaagtaccgt tctcgagcca

aaagggcagc caaaacgtaa caccgccccg gttttcectg

attctattgg ctgagctgcg ttcacgtggg tataagaggc

ggccgcagga

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat

gcccattctc

tcgcggcecgc

tcc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tactcccgcec
cgccccatgg

aggatcc

Artificial Sequence

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
cctaactccg

ctgactaatt

chimeric gene regulatory unit

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
cccatcccgc

ttttttattt

Page 11

gtgaccttta
atacacgtca

gaaattccat

gcgaccagcg

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc

ccctaactcc

atgcagaggc

480

540

600

660

683

60

120

180

240

300

360

420

480

507



acgcgttgac
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
gcgcacatcg
ctagagaagg
tcccgagggt
aggatcc
<210>

<211>

<212>
<213>

20
677
DNA

<220>
<223>

<400> 20
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag

ccccatctcc

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cccacagtcc
tggcgegees

gggggagaac

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat

cccccctcecc

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tacactagtc
ccgagaagtt
taaactggga

cgtatataag

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tacactagtt

cacccccaat

P109649-seql-000001

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
gtgaggctcc
g88888ages
aagtgatgtc

tgcagtagtc

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
cgaggtgagc

tttgtattta

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggtgcccgtc
gtcggcaatt
gtgtactggc

gccgtgaacg

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
cccacgttct

tttatttttt

Page 12

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
agtgggcaga
gaaccggtgc
tccgectttt

ttgcggeccgc

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
gcttcactct

aattattttg

60

120

180

240

300

360

420

480

540

600

607

60

120

180

240

300

360

420

480



P109649-seql-000001

tgcagcgatg ggggcrgeess g88LLeeeesc grgegecagg cggeergges cgeescgags

g8cgggecgg ggcgaggegg agaggtgegg cggcagcecaa tcagagegge gegetccgaa

agtttccttt tatggcgagg cggcggecgge ggecggcccta taaaaagcga agcgecgeggce

gggeggecegce

<210> 21

<211> 671
<212> DNA
<213>

<220>
<223>

<400> 21
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
tttgactcac
caccaaaatc
ggcggtaggc
ccgcaggatc
<210> 22

<211> 558

<212> DNA
<213>

aggatcc

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagtcatggt
ggggatttcc
aacgggactt
gtgtacggtg

C

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
gatgcggttt
aagtctccac
tccaaaatgt

ggaggtctat

Artificial Sequence

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
tggcagtaca
cccattgacg
cgtaataacc

ataagcagag

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
ccaatgggcg
tcaatgggag
ccgececceccgtt

ctcgtttagt

Page 13

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
tggatagcgg
tttgttttgg

gacgcaaatg

gaaccggegg

540

600

660

677

60

120

180

240

300

360

420

480

540

600

660

671



<220>
<223>

<400> 22
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata

taggggtgac

cgcccattct

ctcgcggcecg

<210> 23

<211> 652
<212> DNA
<213>

<220>
<223>

<400> 23
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc

aaggtcaata

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcccgc
ccgccccatg

caggatcc

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc

caagtacact

gggggtgagt

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
ccctaactcc

gctgactaat

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag

caatgggttt

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gcccatcccg

tttttttatt

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca

ttcccattat

P109649-seql-000001

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
cccctaactc

tatgcagagg

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg

tggcacgtac

Page 14

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa

cgcccagttc

ccgaggecgc

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa

ataaggtcaa

60

120

180

240

300

360

420

480

540

558

60

120

180

240

300

360

420



P109649-seql-000001

taggggtgac tagtcgtgag gctccggtge ccgtcagtgg gcagagcgca

agtccccgag aagttggggg gaggggtcgg caattgaacc ggtgcctaga

cggggtaaac tgggaaagtg atgtcgtgta ctggctccge ctttttcccg

agaaccgtat ataagtgcag tagtcgccgt gaacgttgcg gccgcaggat

<210> 24
<211> 722
<212> DNA
<213>

<220>
<223>

<400> 24
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
ctccccaccc
8888888888
ggcggagags
cgaggegecg
cc

<210> 25

<211> 418
<212> DNA

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcgagg
ccaattttgt
ggggcrecgcs
tgcggecggca

gcgeeeecess

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
tgagccccac
atttatttat
ccaggegees
gccaatcaga

ccctataaaa

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gttctgcttc

tttttaatta
Cgg8eCeees
gecggegeget

agcgaagcgc

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
actctcccca
ttttgtgcag
cgagesgsces
ccgaaagttt

gegeeeeecs

Page 15

catcgcccac
gaaggtggcg
agggtggeses

(of@

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
tctccccccc
cgatgggggc
ggcggesceea
ccttttatgg

gccgcaggat

480

540

600

652

60

120

180

240

300

360

420

480

540

600

660

720

722



<213>

<220>
<223>

<400> 25
acgcgttgtg

gaagtatgca
ccccagceagg
catggtgatg
atttccaagt

ggactttcca

acggtgggag

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

26
480
DNA

<220>
<223>

<400> 26
acgcgttgtg

gaagtatgca
ccccagceagg
agtcattggg
tcaatgggct
taatgggaaa
aacgtaacac

agctgcecgttc

<210> 27

gaatgtgtgt
aagcatgcat
cagaagtatg
cggttttggc
ctccacccca
aaatgtcgta

gtctatataa

gaatgtgtgt
aagcatgcat
cagaagtatg
tttttccagc
attgaaacta
gtaccgttct
cgcceccggtt

acgtgggtat

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
agtacaccaa
ttgacgtcaa

ataaccccgc

gcagagctcg

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
caatttaatt
atgcaacgtg
cgagccaata

ttccctggaa

aagaggcgesg

P109649-seql-000001

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tgggcgtgga
tgggagtttg
cccgttgacg

tttagtgaac

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
aaaacgccat
acctttaaac
cacgtcaatg
attccatatt

accagcgtcg

cccaggctcc
gtgtggaaag
gtcagcaacc
tagcggtttg
ttttggcacc
caaatgggcg

cgtgeggecg

cccaggctcc
gtgtggaaag
gtcagcaacc
gtactttccc
ggtactttcc
ggaagtgaaa
ggcacgcatt

gtaccgcggc

Page 16

ccagcaggca
tccccaggcet
atagactagt
actcacgggg
aaaatcaacg
gtaggcgtgt

caggatcc

ccagcaggca
tccccaggcet
atagactagt
accattgacg
catagctgat
gggcagccaa
ctattggctg

cgcaggatcc

60

120

180

240

300

360

418

60

120

180

240

300

360

420

480



<211>
<212>
<213>

398
DNA

<220>
<223>

<400> 27
acgcgttgtg

gaagtatgca
ccccagceagg
cgtgaggctc
tggggegags
aaagtgatgt
gtgcagtagt
<210> 28

<211> 471
<212> DNA

<213>

<220>
<223>

<400> 28
acgcgttgtg

gaagtatgca
ccccagceagg
tcgaggtgag
ttttgtattt
cgcgegecag
gcggcagceca

cggecggecct

gaatgtgtgt
aagcatgcat
cagaagtatg
cggtgecccegt
ggtcggcaat
cgtgtactgg

cgccgtgaac

gaatgtgtgt
aagcatgcat
cagaagtatg
ccccacgttc

atttattttt
gcgeeeceges
atcagagcgg

ataaaaagcg

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
cagtgggcag
tgaaccggtg
ctccgecttt

gttgcggeceg

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
tgcttcactc
taattatttt
gcgegegecgag
cgcgctccga

aagecgegegsg

P109649-seql-000001

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
agcgcacatc
cctagagaag
ttcccgaggg

caggatcc

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tccccatctc
gtgcagcgat
g88cgesscs

aagtttcctt

cgggcgeces

cccaggctcc
gtgtggaaag
gtcagcaacc
gcccacagtc
gtggcgeggsg

tgggggagaa

cccaggctcc
gtgtggaaag
gtcagcaacc

ccccccctcec

88888CLELEEE
gggcgagecg
ttatggcgag

ccgcaggatc

Page 17

ccagcaggca
tccccaggcet
atagactagt
cccgagaagt
gtaaactggg

ccgtatataa

ccagcaggca
tccccaggcet
atagactagt

cCacccccaa

8888888888
gagaggtgcg
gecggegeces

C

60

120

180

240

300

360

398

60

120

180

240

300

360

420

471



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

29
1566
DNA

<220>
<223>

<400> 29
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
ggatagcggt
ttgttttggc
acgcaaatgg
aaccgtcaga
gaccgatcca
agtgacgtaa
atactgtttt
agcttagcct
actttccatt
ccaatactct
tttattattt

aaacatagcg

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
ttgactcacg
accaaaatca
gcggtaggeg
tcgcctggag
gcctcecgegg
gtaccgccta
tggcttgges
ataggtgtgg
actaatccat
gtccttcaga
acaaattcac

tgggatctcc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
acgccatcca
ccgggaacgsg
tagactctat
cctatacacc
gttattgacc
aacatggctc
gactgacacg
atatacaaca

acgcgaatct

P109649-seql-000001

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact
atgcggtttt
agtctccacc
Cccaaaatgtc
gaggtctata
cgctgttttg
tgcattggaa
aggcacaccc
cccgcttect
attattgacc
tttgccacaa
gactctgtat

acgccgtccc

cgggtacgtg

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggcagtacac
ccattgacgt
gtaataaccc
taagcagagc
acctccatag
cgcggattcc
ctttggectct
tatgctatag
actcccctat
ctatctctat
ttttacagga
ccgtgcccgc

ttccggacat

Page 18

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt
cgccececgttg
tcgtttagtg
aagacaccgg
ccgtgccaag
tatgcatgct
gtgatggtat
tggtgacgat
tggctatatg
tggggtccca
agtttttatt

gggctcttct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ccggtagegg
cgctcggcag
ccaccaccag
gagattgggc
caggcagctg
taacggtgga
ataatagctg
ggatcc
<210>

<211>

<212>
<213>

30

DNA
<220>
<223>

<400> 30
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
catgtacttt
aacggtactt
atgggaagtg

attggcacgc

1636

cggagcttcc
ctccttgctc
tgtgccgcac
tcgcacggct
agttgttgta
gggcagtgta

acagactaac

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cccaccattg
tcccatagct

aaagggcagc

attctattgg

acatccgagc
ctaacagtgg
aaggcegtgg
gacgcagatg
ttctgataag
gtctgagcag

agactgttcc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tacagtcatt
acgtcaatgg
gattaatggg
caaaacgtaa

ctgagctgcg

P109649-seql-000001

cctggtccca
aggccagact
cggtagggta
gaagacttaa
agtcagaggt
tactcgttgc

tttccatggg

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
gggtttttcc
gctattgaaa
aaagtaccgt
caccgccccg

ttcacgtggg

tgcctccagc
taggcacagc
tgtgtctgaa
ggcageggea
aactcccgtt
tgccgegcegce

tcttttctgce

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
agccaattta
ctaatgcaac
tctcgagcca
gttttccctg

tataagaggc

Page 19

ggctcatggt
acaatgccca
aatgagcgtg
gaagaagatg
gcggtgectgt
gccaccagac

agtcaccgtc

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
attaaaacgc
gtgaccttta
atacacgtca

gaaattccat

gcgaccagcg

1200

1260

1320

1380

1440

1500

1560

1566

60

120

180

240

300

360

420

480

540

600

660



tcggtaccgg
agaagacacc
ccccgtgceca
cttatgcatg
ggtgatggta
ttggtgacga
ttggctatat
atggggtccc
cagtttttat
tgggctcttc
cggctcatgg
cacaatgccc
aaatgagctc
gaagaagatg
gcggtgetgt
gccaccagac
agtcaccgtc
<210>
<211>

<212>
<213>

31
1459
DNA

<220>

<223>

<400> 31

cggccgctca
gggaccgatc
agagtgacgt
ctatactgtt
tagcttagcc
tactttccat
gccaatactc
atttattatt
taaacatagc
tccggtagceg
tcgctcggca

aCcCaccacca

ggagattggg
caggcagctg
taacggtgga
ataatagctg

ggatcc

gatcgcctgg
cagcctccgc
aagtaccgcc
tttggcttgg
tataggtgtg
tactaatcca
tgtccttcag
tacaaattca
gtgggatctc
gcggagcttc
gctccttgcet
gtgtgccgca
ctcgcaccgt
agttgttgta
gggcagtgta

acagactaac

Artificial Sequence

P109649-seql-000001

agacgccatc
ggccgggaac
tatagactct
ggcctataca
ggttattgac
taacatggct
agactgacac
catatacaac
cacgcgaatc
cacatccgag
cctaacagtg
caaggccgtg
gacgcagatg
ttctgataag
gtctgagcag

agactgttcc

chimeric gene regulatory unit

cacgctgttt
ggtgcattgg
ataggcacac
cccccgctcec
cattattgac
ctttgccaca
ggactctgta
aacgccgtcc
tcgggtacgt
ccctggtccc
gaggccagac
gcggtagggt
gaagacttaa
agtcagaggt
tactcgttgc

tttccatggg

tgacctccat
aacgcggatt
ccctttggcet
ttatgctata
cactccccta
actatctcta
tttttacagg
cccgtgcccg
gttccggaca
atgcctccag
ttaggcacag
atgtgtctga
ggcageggcea
aactcccgtt
tgccgcgegce

tcttttctgc

acgcgttgac attgattatt gactagttat taatagtaat caattacggg gtcattagtt

catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc gcctggctga

Page 20

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1636

60

120



ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
gcccagttcc
cgaggccgcec
catagaagac
attccccgtg
gctcttatgc
ataggtgatg
ctattggtga
ctattggcta
aggatggggt
ccgecagtttt
acatgggctc
cagcggctca
cagcacaatg
tgaaaatgag
gcagaagaag
gttgcggtgc
cgcgecacca

tgcagtcacc

<210> 32

accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
gcccattctc
tcgcggcecgce
accgggaccg
ccaagagtga
atgctatact
gtatagctta
cgatactttc
tatgccaata
cccatttatt
tattaaacat
ttctccggta
tggtcgctcg
cccaccacca
ctcggagatt
atgcaggcag
tgttaacggt
gacataatag

gtcggatcc

attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tactcccgcec
cgccccatgg
tcagatcgcc
atccagcctc
cgtaagtacc
gtttttggct
gcctataggt
cattactaat
ctctgtcectt
atttacaaat
agcgtgggat
gcggeggagce
gcagctcctt
ccagtgtgcc
gggctcgcac
ctgagttgtt
ggagggcagt

ctgacagact

P109649-seql-000001

ataatgacgt
gagtatttac
ccccctattg
ttatgggact
cctaactccg
ctgactaatt
tggagacgcc
cgcggeeggs
gcctatagac
tggggcctat
gtgggttatt
ccataacatg
cagagactga
tcacatatac
ctccacgcga
ttccacatcc
gctcctaaca
gcacaaggcc
cgtgacgcag
gtattctgat
gtagtctgag

aacagactgt

atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
cccatcccgc
ttttttattt
atccacgctg
aacggtgcat
tctataggca
acacccccgc
gaccattatt
gctctttgcec
cacggactct
aacaacgccg
atctcgggta
gagccctggt
gtggaggcca
gtggcggtag
atggaagact
aagagtcaga
cagtactcgt

tcctttccat

Page 21

agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
ccctaactcc
atgcagaggc
ttttgacctc
tggaacgcgg
cacccctttg
tccttatgcect
gaccactccc
acaactatct
gtatttttac
tccceccgtgce
cgtgttccgg
cccatgectc
gacttaggca
ggtatgtgtc
taaggcagcg
ggtaactccc
tgctgccgceg

gggtcttttc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1459



<211>
<212>
<213>

1559
DNA

<220>
<223>

<400> 32
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
gcgcacatcg
ctagagaagg
tcccgagggt
tcagatcgcc
atccagcctc
cgtaagtacc
gtttttggct
gcctataggt
cattactaat
ctctgtectt
atttacaaat
agcgtgggat

geggegegage

attgattatt
atatggagtt
acccccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cccacagtcc
tggcgeggss
gggggagaac
tggagacgcc
cgeggeegss
gcctatagac
tggggcctat
gtgggttatt
ccataacatg
cagagactga
tcacatatac
ctccacgcga

ttccacatcc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tacactagtc
ccgagaagtt
taaactggga
cgtatataag
atccacgctg
aacggtgcat
tctataggca
acacccccgce
gaccattatt
gctetttgec
cacggactct
aacaacgccg
atctcgggta

gagccctggt

P109649-seql-000001

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
gtgaggctcc
888888a8L8L
aagtgatgtc
tgcagtagtc
ttttgacctc
tggaacgcegg
cacccctttg
tccttatgcet
gaccactccc
acaactatct
gtatttttac
tccececcgtge
cgtgttccgg

cccatgcctc

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggtgcccgtc
gtcggcaatt
gtgtactggc
gccgtgaacg
catagaagac
attccccgtg
gctcttatgc
ataggtgatg
ctattggtga
ctattggcta
aggatggggt
ccgcagtttt
acatgggctc

cagcggctca

Page 22

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
agtgggcaga
gaaccggtgc
tccgectttt
ttgcggeccgc
accgggaccg
ccaagagtga
atgctatact
gtatagctta
cgatactttc
tatgccaata
cccatttatt
tattaaacat
ttctccggta

tggtcgctcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcagctcctt
ccagtgtgcc
gggctcgcac
ctgagttgtt
ggagggcagt
ctgacagact
<210>
<211>

<212>
<213>

33

<220>
<223>

<400> 33
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
ccccatctcc
tgcagcgatg
ggcggesces
agtttccttt
gggcgeecgce

caccgggacc

1630
DNA
Artificial Sequence

gctcctaaca
gcacaaggcc
cgtgacgcag
gtattctgat
gtagtctgag

aacagactgt

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat

cccccctcecc

g888ceeees
ggcgaggcees
tatggcgagg
atcagatcgc

gatccagcct

gtggcggtag
atggaagact
aagagtcaga
cagtactcgt

tcctttccat

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tacactagtt

cacccccaat

888888888¢C
agaggtgegg
cggeggeesc
ctggagacgc

ccgeggeegsg

P109649-seql-000001
gtggaggcca gacttaggca cagcacaatg

ggtatgtgtc
taaggcagcg
ggtaactccc
tgctgccgceg

gggtcttttc

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
cgaggtgagc
tttgtattta
gegegecagg
cggcagccaa

ggcggceccta

catccacgct

gaacggtgca

tgaaaatgag
gcagaagaag
gttgcggtgc
cgcgecacca

tgcagtcacc

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
cccacgttct

tttatttttt

cgggecgess
tcagagcggc
taaaaagcga
gttttgacct

ttggaacgcg

Page 23

cccaccacca
ctcggagatt
atgcaggcag
tgttaacggt
gacataatag

gtcggatcc

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
gcttcactct
aattattttg
cggggcgags
gcgctccgaa
agcgegeggc
ccatagaaga

gattccccgt

1260

1320

1380

1440

1500

1559

60

120

180

240

300

360

420

480

540

600

660

720

780



gccaagagtg
catgctatac
ggtatagctt
acgatacttt
atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gctcggagat
gatgcaggca
ctgttaacgg
agacataata
cgtcggatcc
<210>
<211>

<212>
<213>

34

<220>
<223>

<400> 34

1680
DNA
Artificial Sequence

acgtaagtac
tgtttttggc
agcctatagg
ccattactaa
actctgtcct
tatttacaaa
tagcgtggga
agcggegegag
ggcagctcct
accagtgtgc
tgggctcgca
gctgagttgt
tggagggcag

gctgacagac

cgcctataga
ttggggccta
tgtgggttat
tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
ccgtgacgca
tgtattctga
tgtagtctga

taacagactg

acgcgtagtc aatgggaaaa acccattgga

cattgggttt tgcccagtac ataaggtcaa

ggagccaagt acattgagtc aatagggact

caatgggagg taagccaatg ggtttttccc

P109649-seql-000001

ctctataggc
tacacccccg
tgaccattat
ggctctttgc
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
gatggaagac
taagagtcag
gcagtactcg

ttcctttcca

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg

attactggca

acaccccttt
ctccttatgc
tgaccactcc
cacaactatc
tgtattttta
gtcccccgtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
ttaaggcagc
aggtaactcc
ttgctgccgc

tgggtctttt

ctgactcaat
gtcaacagga
ttttgcccag

cgtatactga

Page 24

ggctcttatg
tataggtgat
cctattggtg
tctattggct
caggatgggsg
cccgcagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
ggcagaagaa
cgttgecggtg
gcgegecacc

ctgcagtcac

agggactttc
aagtcccatt
tacataaggt

gtcattaggg

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1630

60

120

180

240



actttccaat
ccattggagc
aaggtcaata
taggggtgag
cattgacgtc
tagctgatta
gcagccaaaa
attggctgag
ctcagatcgc
gatccagcct
acgtaagtac
tgtttttggc
agcctatagg
ccattactaa
actctgtcct
tatttacaaa
tagcgtggga
agcggegegag
ggcagctcct
accagtgtgc
tgggctcgca
gctgagttgt
tggagggcag

gctgacagac

gggttttgcc
caagtacact
gggggtgagt
tcattgggtt
aatgggctat
atgggaaagt
cgtaacaccg
ctgcgttcac
ctggagacgc
ccgeggecegg
cgcctataga
ttggggccta
tgtgggttat
tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
ccgtgacgca
tgtattctga
tgtagtctga

taacagactg

cagtacataa
gagtcaatag
caatgggttt
tttccagcca
tgaaactaat
accgttctcg
cccecggtttt
gtgggtataa
catccacgct
gaacggtgca
ctctataggc
tacacccccg
tgaccattat
ggctctttgc
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
gatggaagac
taagagtcag
gcagtactcg

ttcctttcca

P109649-seql-000001

ggtcaatagg
ggactttcca
ttcccattat
atttaattaa
gcaacgtgac
agccaataca
ccctggaaat
gaggcgcgac
gttttgacct
ttggaacgcg
acaccccttt
ctccttatgc
tgaccactcc
cacaactatc
tgtattttta
gtcccccegtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
ttaaggcagc
aggtaactcc
ttgctgecgce

tgggtctttt

ggtgaatcaa
ttgggttttg
tggcacgtac
aacgccatgt
ctttaaacgg
cgtcaatggg
tccatattgg
cagcgtcggt
ccatagaaga
gattccccgt
ggctcttatg
tataggtgat
cctattggtg
tctattggct
caggatgggg
cccgecagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
ggcagaagaa
cgttgeggtg
gcgegecacc

ctgcagtcac

Page 25

caggaaagtc
cccagtacaa
ataaggtcaa
actttcccac
tactttccca
aagtgaaagg
cacgcattct
accgecggeceg
caccgggacc
gccaagagtg
catgctatac
ggtatagctt
acgatacttt
atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gctcggagat
gatgcaggca
ctgttaacgg
agacataata

cgtcggatcc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



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

35
1614
DNA

<220>
<223>

<400> 35
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
tttgactcac
caccaaaatc
ggcggtaggc
tcgcctggag
gcctcecgegg
gtaccgccta
tggcttgggs
taggtgtggg
ctaatccata
tccttcagag

caaattcaca

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagtcatggt
ggggatttcc
aacgggactt
gtgtacggtg
acgccatcca
ccgggaacgg
tagactctat
cctatacacc
ttattgacca
acatggctct
actgacacgg

tatacaacaa

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
cgctgttttg
tgcattggaa
aggcacaccc
cccgctectt
ttattgacca
ttgccacaac
actctgtatt

cgccgtcccc

P109649-seql-000001

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
tggcagtaca
cccattgacg
cgtaataacc
ataagcagag
acctccatag
cgcggattcc
ctttggctct
atgctatagg
ctcccctatt
tatctctatt
tttacaggat

cgtgcccgcea

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
ccaatgggcg
tcaatgggag
ccgececceccgtt
ctcgtttagt
aagacaccgg
ccgtgccaag
tatgcatgct
tgatggtata
ggtgacgata
ggctatatgc
ggggtcccat

gtttttatta

Page 26

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgcaga
gaccgatcca
agtgacgtaa
atactgtttt
gcttagccta
ctttccatta
caatactctg
ttattattta

aacatagcgt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gggatctcca
ggagcttcca
tccttgctcc
gtgccgcaca
cgcaccgtga
ttgttgtatt
gcagtgtagt
agactaacag
<210>
<211>

<212>
<213>

36
1510
DNA

<220>
<223>

<400> 36
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
cgcccattct
ctcgcggcecg

caccgggacc

cgcgaatctc
catccgagcc
taacagtgga
aggcegtggc
cgcagatgga
ctgataagag
ctgagcagta

actgttcctt

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcccgc
ccgccccatg
ctcagatcgc

gatccagcct

gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
agacttaagg
tcagaggtaa
ctcgttgctg

tccatgggtc

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
ccctaactcc
gctgactaat
ctggagacgc

ccgeggeegsg

P109649-seql-000001

tccggacatg
gcctccageg
aggcacagca
gtgtctgaaa
cagcggcaga
ctcccgttgc
ccgegegegc

ttttctgcag

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gcccatcccg
tttttttatt

catccacgct

gaacggtgca

ggctcttctc
gctcatggtc
caatgcccac
atgagctcgg
agaagatgca
ggtgctgtta
caccagacat

tcaccgtcgg

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
cccctaactc
tatgcagagg
gttttgacct

ttggaacgcg

Page 27

cggtagcggc
gctcggcagc
caccaccagt
agattgggct
ggcagctgag
acggtggagg
aatagctgac

atcc

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
cgcccagttc
ccgaggecgce
ccatagaaga

gattccccgt

1200

1260

1320

1380

1440

1500

1560

1614

60

120

180

240

300

360

420

480

540

600

660



gccaagagtg
catgctatac
ggtatagctt
acgatacttt
atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gctcggagat
gatgcaggca
ctgttaacgg
agacataata
cgtcggatcc
<210>
<211>

<212>
<213>

37

<220>
<223>

<400> 37

acgtaagtac
tgtttttggc
agcctatagg
ccattactaa
actctgtcct
tatttacaaa
tagcgtggga
agcggegegag
ggcagctcct
accagtgtgc
tgggctcgca
gctgagttgt
tggagggcag

gctgacagac

1604
DNA
Artificial Sequence

cgcctataga
ttggggccta
tgtgggttat
tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
ccgtgacgca
tgtattctga
tgtagtctga

taacagactg

acgcgtagtc aatgggaaaa acccattgga

cattgggttt tgcccagtac ataaggtcaa

ggagccaagt acattgagtc aatagggact

caatgggagg taagccaatg ggtttttccc

P109649-seql-000001

ctctataggc
tacacccccg
tgaccattat
ggctctttgc
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
gatggaagac
taagagtcag
gcagtactcg

ttcctttcca

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg

attactggca

acaccccttt
ctccttatgc
tgaccactcc
cacaactatc
tgtattttta
gtcccccgtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
ttaaggcagc
aggtaactcc
ttgctgccgc

tgggtctttt

ctgactcaat
gtcaacagga
ttttgcccag

cgtatactga

Page 28

ggctcttatg
tataggtgat
cctattggtg
tctattggct
caggatgggsg
cccgcagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
ggcagaagaa
cgttgecggtg
gcgegecacc

ctgcagtcac

agggactttc
aagtcccatt
tacataaggt

gtcattaggg

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1510

60

120

180

240



actttccaat
ccattggagc
aaggtcaata
taggggtgac
agtccccgag
cggggtaaac
agaaccgtat
acgccatcca
ccgggaacgsg
tagactctat
cctatacacc
ttattgacca
acatggctct
actgacacgg
tatacaacaa
cgcgaatctc
catccgagcc
taacagtgga
aggccgtggc
cgcagatgga
ctgataagag
ctgagcagta

actgttcctt

<210> 38

gggttttgcc
caagtacact
gggggtgagt
tagtcgtgag
aagttggggeg
tgggaaagtg
ataagtgcag
cgctgttttg
tgcattggaa
aggcacaccc
cccgctectt
ttattgacca
ttgccacaac
actctgtatt
cgccgtcccc
gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
agacttaagg
tcagaggtaa
ctcgttgctg

tccatgggtc

cagtacataa
gagtcaatag
caatgggttt
gctccggtgc
gaggggtcgg
atgtcgtgta
tagtcgccgt
acctccatag
cgcggattcc
ctttggctct
atgctatagg
ctcccctatt
tatctctatt
tttacaggat
cgtgcccgcea
tccggacatg
gcctccageg
aggcacagca
gtgtctgaaa
cagcggcaga
ctcccgttgc
ccgegegegc

ttttctgcag

P109649-seql-000001

ggtcaatagg
ggactttcca
ttcccattat
ccgtcagtgg
caattgaacc
ctggctccgc
gaacgttgcg
aagacaccgg
ccgtgccaag
tatgcatgct
tgatggtata
ggtgacgata
ggctatatgc
ggggtcccat
gtttttatta
ggctcttctc
gctcatggtc
caatgcccac
atgagctcgg
agaagatgca
ggtgctgtta
caccagacat

tcaccgtcgg

ggtgaatcaa
ttgggttttg
tggcacgtac
gcagagcgca
ggtgcctaga
ctttttcccg
gccgctcaga
gaccgatcca
agtgacgtaa
atactgtttt
gcttagccta
ctttccatta
caatactctg
ttattattta
aacatagcgt
cggtageggc
gctcggcagc
caccaccagt
agattgggct
ggcagctgag
acggtggagg
aatagctgac

atcc

Page 29

caggaaagtc
cccagtacaa
ataaggtcaa
catcgcccac
gaaggtggcg
aggetgeeses
tcgcctggag
gcctccgegg
gtaccgccta
tggettggge
taggtgtgge
ctaatccata
tccttcagag
caaattcaca
gggatctcca
ggagcttcca
tccttgctcc
gtgccgcaca
cgcaccgtga
ttgttgtatt
gcagtgtagt

agactaacag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1604



<211>
<212>
<213>

1682
DNA

<220>
<223>

<400> 38
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
ctccccaccc
8888888888
ggcggagags
cgaggegecg
cgctcagatc
ccgatccagc
tgacgtaagt
actgtttttg
ttagcctata
ttccattact
atactctgtc

attatttaca

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcgagg
ccaattttgt
ggggcrecgcs
tgcggeggcea
gcggeegsees
gcctggagac
ctccgeggcec

accgcctata

gcttggggcec
ggtgtgggtt
aatccataac
cttcagagac

aattcacata

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
tgagccccac
atttatttat
ccaggegees
gccaatcaga
ccctataaaa
gccatccacg
gggaacggtg
gactctatag
tatacacccc
attgaccatt
atggctcttt
tgacacggac

tacaacaacg

P109649-seql-000001

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gttctgcttc

tttttaatta

cggeeceess
gcggegeget
agcgaagcgc
ctgttttgac
cattggaacg
gcacacccct
cgctccttat
attgaccact
gccacaacta
tctgtatttt

ccgtcccccg

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
actctcccca
ttttgtgcag
cgagesgeces
ccgaaagttt
gcgegeesscs
ctccatagaa
cggattcccc
ttggctctta
gctataggtg
cccctattgg
tctctattgg
tacaggatgg

tgcccgcagt

Page 30

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa

tctccccccc

cgatgggggc
ggcggesceea
ccttttatgg
geegegegec
gacaccggga
gtgccaagag
tgcatgctat
atggtatagc
tgacgatact
ctatatgcca
ggtcccattt

ttttattaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



catagcgtgg
gtagcggegg
tcggcagctc
ccaccagtgt
attgggctcg
cagctgagtt
ggtggaggsc
tagctgacag
cc

<210>
<211>

<212>
<213>

39
1250
DNA

<220>
<223>

<400> 39
acgcgttgtg

gaagtatgca
ccccagceagg
ccctaactcc
gctgactaat
ctggagacgc
ccgeggeegg
cgcctataga
ttggggccta

tgtgggttat

gatctccacg
agcttccaca
cttgctccta
gccgcacaag
caccgtgacg
gttgtattct
agtgtagtct

actaacagac

gaatgtgtgt
aagcatgcat
cagaagtatg
gcccatcccg
tttttttatt
catccacgct
gaacggtgca
ctctataggc
tacacccccg

tgaccattat

cgaatctcgg
tccgagccct
acagtggagg
gccgtggegg
cagatggaag
gataagagtc
gagcagtact

tgttcctttc

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
cccctaactc
tatgcagagg
gttttgacct
ttggaacgcg
acaccccttt
ctccttatgc

tgaccactcc

P109649-seql-000001

gtacgtgttc
ggtcccatgc
ccagacttag
tagggtatgt
acttaaggca
agaggtaact
cgttgctgcc

catgggtctt

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
cgcccagttc
ccgaggecegc
ccatagaaga
gattccccgt
ggctcttatg
tataggtgat

cctattggtg

cggacatggg

ctccagcggc
gcacagcaca
gtctgaaaat
gcggeagaag
cccgttgegg
gcgegegeca

ttctgcagtc

cccaggctcc
gtgtggaaag
gtcagcaacc
cgcccattcect
ctcgecggecg
caccgggacc
gccaagagtg
catgctatac
ggtatagctt

acgatacttt

Page 31

ctcttctccg
tcatggtcgc
atgcccacca
gagctcggag
aagatgcagg
tgctgttaac
ccagacataa

accgtcggat

ccagcaggca
tccccaggcet
atagtcccgc
ccgeccccatg
ctcagatcgc
gatccagcct
acgtaagtac
tgtttttggc
agcctatagg

ccattactaa

1260

1320

1380

1440

1500

1560

1620

1680

1682

60

120

180

240

300

360

420

480

540

600



tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
ccgtgacgca
tgtattctga
tgtagtctga
taacagactg
<210>
<211>

<212>
<213>

40
1360
DNA

<220>
<223>

<400> 40
acgcgttgtg

gaagtatgca
ccccagceagg
catggtgatg
atttccaagt
ggactttcca
acggtgggag

catccacgct

ggctctttgc
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
gatggaagac
taagagtcag
gcagtactcg

ttcctttcca

gaatgtgtgt
aagcatgcat
cagaagtatg
cggttttggc
ctccacccca
aaatgtcgta
gtctatataa

gttttgacct

cacaactatc
tgtattttta
gtcccccgtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
ttaaggcagc
aggtaactcc
ttgctgeccgc

tgggtctttt

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
agtacaccaa
ttgacgtcaa
ataaccccgc
gcagagctcg

ccatagaaga

P109649-seql-000001

tctattggct
caggatgggg
cccgecagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
ggcagaagaa
cgttgecggtg
gcgegecacc

ctgcagtcac

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tgggcgtgga
tgggagtttg
cccgttgacg
tttagtgaac

caccgggacc

atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gctcggagat
gatgcaggca
ctgttaacgg
agacataata

cgtcggatcc

cccaggctcc
gtgtggaaag
gtcagcaacc
tagcggtttg
ttttggcacc
caaatgggcg
cgcagatcgc

gatccagcct

Page 32

actctgtcct
tatttacaaa
tagcgtggga
agcggeggag
ggcagctcct
accagtgtgc
tgggctcgca
gctgagttgt
tggagggcag

gctgacagac

ccagcaggca
tccccaggcet
atagactagt
actcacgggg
aaaatcaacg
gtaggcgtgt
ctggagacgc

ccgeggeegs

660

720

780

840

900

960

1020

1080

1140

1200

1250

60

120

180

240

300

360

420

480



gaacggtgca
ctctataggc
tacacccccg
tgaccattat
ggctctttgce
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
gatggaagac
taagagtcag
gcagtactcg
ttcctttcca
<210>
<211>

<212>
<213>

41

DNA

<220>

<223>

<400> 41

1432

ttggaacgcg
acaccccttt
ctccttatgc
tgaccactcc
cacaactatc
tgtattttta
gtcccccgtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
ttaaggcagc
aggtaactcc
ttgctgccgce

tgggtctttt

gattccccgt
ggctcttatg
tataggtgat
cctattggtg
tctattggct
caggatgggsg
cccgcagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
ggcagaagaa
cgttgecggtg
gcgegecacc

ctgcagtcac

Artificial Sequence

P109649-seql-000001

gccaagagtg
catgctatac
ggtatagctt
acgatacttt
atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gctcggagat
gatgcaggca
ctgttaacgg
agacataata

cgtcggatcc

chimeric gene regulatory unit

acgcgttgtg gaatgtgtgt cagttagggt gtggaaagtc

gaagtatgca aagcatgcat ctcaattagt cagcaaccag

ccccagcagg cagaagtatg caaagcatgc atctcaatta

agtcattggg tttttccagc caatttaatt aaaacgccat

acgtaagtac
tgtttttggc
agcctatagg
ccattactaa
actctgtcct
tatttacaaa
tagcgtggga
agcggegegag
ggcagctcct
accagtgtgc
tgggctcgca
gctgagttgt
tggagggcag

gctgacagac

cccaggctcc
gtgtggaaag
gtcagcaacc

gtactttccc

Page 33

cgcctataga
ttggggccta
tgtgggttat
tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
ccgtgacgca
tgtattctga
tgtagtctga

taacagactg

ccagcaggca
tccccaggcet
atagactagt

accattgacg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1360

60

120

180

240



tcaatgggct
taatgggaaa
aacgtaacac
agctgcecgttc
gcctggagac
ctccgeggcec

accgcctata

gcttggggcec
ggtgtgggtt
aatccataac
cttcagagac
aattcacata
gatctccacg
agcttccaca
cttgctccta
gccgcacaag
caccgtgacg
gttgtattct
agtgtagtct
actaacagac
<210>
<211>

<212>
<213>

42

DNA

<220>
<223>

1350

attgaaacta
gtaccgttct
cgcceccggtt
acgtgggtat
gccatccacg
gggaacggtg
gactctatag
tatacacccc
attgaccatt
atggctcttt
tgacacggac
tacaacaacg
cgaatctcgg
tccgagccct
acagtggagg
gccgtggegg
cagatggaag
gataagagtc
gagcagtact

tgttcctttc

atgcaacgtg
cgagccaata
ttccctggaa
aagaggcegceg
ctgttttgac
cattggaacg
gcacacccct
cgctccttat
attgaccact
gccacaacta
tctgtatttt
ccgtcccccg
gtacgtgttc
ggtcccatgc
ccagacttag
tagggtatgt
acttaaggca
agaggtaact
cgttgctgcc

catgggtctt

Artificial Sequence

P109649-seql-000001

acctttaaac
cacgtcaatg
attccatatt
accagcgtcg
ctccatagaa
cggattcccc
ttggctctta
gctataggtg
cccctattgg
tctctattgg
tacaggatgg
tgcccgcagt
cggacatggg
ctccagcggc
gcacagcaca
gtctgaaaat
gcggeagaag
cccgttgegg
gcgegegeca

ttctgcagtc

chimeric gene regulatory unit

ggtactttcc
ggaagtgaaa
ggcacgcatt
gtaccgcggc
gacaccggga
gtgccaagag
tgcatgctat
atggtatagc
tgacgatact
ctatatgcca
ggtcccattt
ttttattaaa
ctcttctccg
tcatggtcgc
atgcccacca
gagctcggag
aagatgcagg
tgctgttaac
ccagacataa

accgtcggat

Page 34

catagctgat
gggcagccaa
ctattggctg
cgctcagatc
ccgatccagc
tgacgtaagt
actgtttttg
ttagcctata
ttccattact
atactctgtc
attatttaca
catagcgtgg
gtagcggegg
tcggcagctc
ccaccagtgt
attgggctcg
cagctgagtt
getggaggsgc
tagctgacag

(of@

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1432



<400> 42
acgcgttgtg

gaagtatgca
ccccagceagg
cgtgaggctc
tggggegags
aaagtgatgt
gtgcagtagt
gttttgacct
ttggaacgcg
acaccccttt
ctccttatgc
tgaccactcc
cacaactatc
tgtattttta
gtcccccegtg
acgtgttccg
tcccatgect
agacttaggc
gggtatgtgt
ttaaggcagc
aggtaactcc
ttgctgecgce

tgggtctttt

gaatgtgtgt
aagcatgcat
cagaagtatg
cggtgceccegt
ggtcggcaat
cgtgtactgg
cgccgtgaac
ccatagaaga
gattccccgt
ggctcttatg
tataggtgat
cctattggtg
tctattggct
caggatgggg
cccgecagttt
gacatgggct
ccagcggctc
acagcacaat
ctgaaaatga
ggcagaagaa
cgttgeggtg
gcgegecacc

ctgcagtcac

cagttagggt
ctcaattagt
caaagcatgc
cagtgggcag
tgaaccggtg
ctccgecttt
gttgcggeceg
caccgggacc
gccaagagtg
catgctatac
ggtatagctt
acgatacttt
atatgccaat
tcccatttat
ttattaaaca
cttctccggt
atggtcgctc
gcccaccacc
gctcggagat
gatgcaggca
ctgttaacgg
agacataata

cgtcggatcc

P109649-seql-000001

gtggaaagtc
cagcaaccag
atctcaatta
agcgcacatc
cctagagaag
ttcccgaggg
ctcagatcgc
gatccagcct
acgtaagtac
tgtttttggc
agcctatagg
ccattactaa
actctgtcct
tatttacaaa
tagcgtggga
agcggegegag
ggcagctcct
accagtgtgc
tgggctcgca
gctgagttgt
tggagggcag

gctgacagac

cccaggctcc
gtgtggaaag
gtcagcaacc
gcccacagtc
gtggcgeggsg
tgggggagaa
ctggagacgc
ccgeggeegg
cgcctataga
ttggggccta
tgtgggttat
tccataacat
tcagagactg
ttcacatata
tctccacgceg
cttccacatc
tgctcctaac
cgcacaaggc
ccgtgacgca
tgtattctga
tgtagtctga

taacagactg

Page 35

ccagcaggca
tccccaggcet
atagactagt
cccgagaagt
gtaaactggg
ccgtatataa
catccacgct
gaacggtgca
ctctataggc
tacacccccg
tgaccattat
ggctctttgce
acacggactc
caacaacgcc
aatctcgggt
cgagccctgg
agtggaggcc
cgtggcggta
gatggaagac
taagagtcag
gcagtactcg

ttcctttcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1350



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

43
1423
DNA

<220>
<223>

<400> 43
acgcgttgtg

gaagtatgca
ccccagcagg
tcgaggtgag
ttttgtattt
cgcgegecag
gcggeagcca
cggecggecct
cgccatccac
cgggaacggt
agactctata
ctatacaccc
tattgaccat
catggctctt
ctgacacgga
atacaacaac
gcgaatctcg

atccgagccc

aacagtggag

gaatgtgtgt
aagcatgcat
cagaagtatg
ccccacgttc

atttattttt

gcgeggecges
atcagagcgg
ataaaaagcg
gctgttttga
gcattggaac
ggcacacccc
ccgctcctta
tattgaccac
tgccacaact
ctctgtattt
gccgtccccc
ggtacgtgtt
tggtcccatg

gccagactta

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
tgcttcactc
taattatttt
gcgegegecgag
cgcgctccga
aagcgegegg
cctccataga
gcggattccc
tttggctctt
tgctataggt
tcccctattg
atctctattg
ttacaggatg
gtgcccgcag
ccggacatgg
cctccagcegg

ggcacagcac

P109649-seql-000001

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tccccatctc
gtgcagcgat
g88cgesscs
aagtttcctt
cggecgeces
agacaccggg
cgtgccaaga
atgcatgcta
gatggtatag
gtgacgatac
gctatatgcc
gggtcccatt
tttttattaa
gctcttctcc
ctcatggtcg

aatgcccacc

cccaggctcc
gtgtggaaag
gtcagcaacc

ccccccctcec

88888cLgees
gggcgaggcsy
ttatggcgag
ccgctcagat
accgatccag
gtgacgtaag
tactgttttt
cttagcctat
tttccattac
aatactctgt
tattatttac
acatagcgtg
ggtagcggceg
ctcggcagct

accaccagtg

Page 36

ccagcaggca
tccccaggcet
atagactagt

cCacccccaa

8888888888
gagaggtgcg
gecggegecees
cgcctggaga
cctccgeggc

taccgcctat

ggcttggggc
aggtgtgggt
taatccataa
ccttcagaga
aaattcacat
ggatctccac
gagcttccac
ccttgctcect

tgccgcacaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



P109649-seql-000001
ggccgtggeg gtagggtatg tgtctgaaaa tgagctcgga gattgggctc

gcagatggaa gacttaaggc agcggcagaa gaagatgcag gcagctgagt
tgataagagt cagaggtaac tcccgttgcg gtgctgttaa cggtggaggsg
tgagcagtac tcgttgctgc cgcgecgecgec accagacata atagctgaca
ctgttccttt ccatgggtct tttctgcagt caccgtcgga tcc

<210> 44

<211> 1604

<212> DNA

<213> Artificial Sequence

<220>
<223> chimeric gene regulatory unit

<400> 44
acgcgttgac attgattatt gagtagttat taatagtaat caattacggg

catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc
ccgcccaacg acccccgecc attgacgtca ataatgacgt atgttcccat
atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactgc
gtacatcaag tgtatcatat gccaagtccg ccccctattg acgtcaatga
cccgecctgge attatgccca gtacatgacc ttacgggact ttcctacttg
tacgtattag tcatcgctat taccatggtg atgcggtttt ggcagtacac
ggatagcggt ttgactcacg gggatttcca agtctccacc ccattgacgt
ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaataaccc
acgcaaatgg gcggtaggcg tgtacggtgg gaggtctata taagcagagc
aaccggcgge cgectttttc gcaacgggtt tgccgccaga acacaggtaa
tggttcccge gggecctggece tctttacggg ttatggccct tgecgtgectt
cacgcccctg gctgcagtac gtgattcttg atcccgagect tcgggttgga

agagttcgag gccttgcgect taaggagccc cttcgecctcg tgcttgagtt

Page 37

gcaccgtgac
tgttgtattc
cagtgtagtc

gactaacaga

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt
cgccececgttg
tcgtttagtg
gtgccgtgtg
gaattacttc
agtgggtggs

gaggcctggce

1200

1260

1320

1380

1423

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ctgggcgcetg
tcgataagtc
aagatagtct
cgggeggega
cgecggecacc
gcctcecgegcec
ttgcgtgagc
cgecggcegctc
cctcagccgt
agttctcgag
agtttcccca
tctccttgga
tggttcaaag
<210>
<211>

<212>
<213>

45

DNA
<220>
<223>

<400> 45
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag

cccgectggc

1667

gggeegecegc
tctagccatt
tgtaaatgcg
cggggeecgt
gagaatcgga
gccgtgtatc
ggaaagatgg
gggagagegs
cgcttcatgt
cttttggagt
cactgagtgg
atttgccctt

tttttttctt

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat

attatgccca

gtgcgaatct
taaaattttt
ggccaagatc
gcgtcccagc
cgggggtagt
gccccgecect
ccgcttcccg
gcgggtgagt
gactccacgg
acgtcgtctt
gtggagactg
tttgagtttg

ccatttcagg

Artificial Sequence

gagtagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg

gtacatgacc

P109649-seql-000001

ggtggcacct
gatgacctgc
tgcacactgg
gcacatgttc
ctcaagctgg
gggcggcaag
gccctgetgce
cacccacaca
agtaccgggc

taggttgggs

aagttaggcc

gatcttggtt

tgtcgtgagg

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg

ttacgggact

tcgcgectgt
tgcgacgctt
tatttcggtt
ggcgaggcees
ccggectgcet
gctggeecegg
agggagctca
aaggaaaagg
gccgtccagg

ggagggsgttt

agcttggcac
cattctcaag

atcc

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga

ttcctacttg

Page 38

ctcgctgctt

tttttctggc

tttggggeceg
ggcctgegag
ctggtgcctg
tcggcaccag
aaatggagga
gcctttccgt
cacctcgatt
tatgcgatgg
ttgatgtaat

cctcagacag

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg

gcagtacatc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1604

60

120

180

240

300

360



tacgtattag
catgtacttt
aacggtactt
atgggaagtg
attggcacgc
tcggtaccgc
gtgtggttcc
ttccacgccc
gggagagttc
ggcctgggceg
ctttcgataa
ggcaagatag
ccgegegeegs
gagecgeggec
ctggcctcgc
cagttgcgtg
ggacgeggcg
cgtcctcagc
attagttctc
tggagtttcc
aattctcctt
cagtggttca
<210>

<211>
<212>

46
1491
DNA

tcatcgctat
cccaccattg
tcccatagct
aaagggcagc
attctattgg
ggccgecttt
cgegggectg
ctggctgcag
gaggccttgc
ctggggccesgc
gtctctagcc
tcttgtaaat
cgacgggscc
accgagaatc
gccgeegtgt
agcggaaaga
ctcgggagag
cgtcgcttca
gagcttttgg
ccacactgag
ggaatttgcc

aagttttttt

tacagtcatt
acgtcaatgg
gattaatggg
caaaacgtaa
ctgagctgcg
ttcgcaacgg
gcctctttac
tacgtgattc
gcttaaggag
cgcgtgcgaa
atttaaaatt
gegggecaag
cgtgcgtccc
ggacgggggt
atcgccccgce
tggccgcttc
cgggcggstg
tgtgactcca
agtacgtcgt
tgggtggaga
ctttttgagt

cttccatttc

P109649-seql-000001

gggtttttcc
gctattgaaa
aaagtaccgt
caccgccccg
ttcacgtggg
gtttgccgcc
gggttatggc
ttgatcccga
ccccttecgec
tctggtggca
tttgatgacc
atctgcacac
agcgcacatg
agtctcaagc
cctgggcegsc
ccggcecectgce
agtcacccac
cggagtaccg
ctttaggttg
ctgaagttag
ttggatcttg

aggtgtcgtg

agccaattta
ctaatgcaac
tctcgagcca
gttttccctg
tataagaggc
agaacacagg
ccttgegtgc
gcttcgggtt
tcgtgcttga
ccttcgegcec
tgctgcgacg
tggtatttcg
ttcggcgagg
tggccggect
aaggctggcc
tgcagggagc
acaaaggaaa
ggcgccgtcc
g8888agges
gccagcecttgg
gttcattctc

aggatcc

Page 39

attaaaacgc
gtgaccttta
atacacgtca
gaaattccat
gcgaccageg
taagtgccgt
cttgaattac
ggaagtgggt
gttgaggcct
tgtctcgctg
ctttttttct
gtttttgggs
cggggectgce
gctctggtgc
cggtcggcac
tcaaaatgga
agggcctttc
aggcacctcg
ttttatgcga
cacttgatgt

aagcctcaga

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1667



<213>

<220>
<223>

<400> 46
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
gcccagttcc
cgaggccgcec
ccgtgtgtgg
ttacttccac
gggtgggaga
gcctggectg
gctgectttceg

ttctggcaag

ggegeegees
ctgcgagcegc
gtgcctggcc
gcaccagttg
tggaggacgc

tttccgtect

attgattatt
atatggagtt
acccccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
gcccattctc
tcgcggcecgc
ttcccgeggsg
gcccctgget
gttcgaggcc
ggcgetgggsg
ataagtctct
atagtcttgt
gcggegacgs
ggccaccgag
tcgcgecegcc
cgtgagcgga
ggcgeteggg

cagccgtcgc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
tactcccgcec
cgccccatgg
ctttttcgca
cctggectct
gcagtacgtg
ttgcgcttaa
ccgeccgegtg
agccatttaa
aaatgcgggc
ggcccegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagcggecg

ttcatgtgac

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact
cctaactccg
ctgactaatt
acgggtttgc
ttacgggtta
attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagatctgc
tcccagcgca
gggtagtctc
ccgecectggg
cttcccggcec
ggtgagtcac

tccacggagt

P109649-seql-000001

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
cccatcccgc
ttttttattt
cgccagaaca
tggcccttgce
ccgagcttcg
cgcctcgtgc
ggcaccttcg
gacctgctgc
acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctgcagg
ccacacaaag

accgggcegcec

Page 40

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
ccctaactcc
atgcagaggc
caggtaagtg
gtgccttgaa
ggttggaagt
ttgagttgag
cgcctgtctc
gacgcttttt
ttcggttttt
gaggcesesc
gcctgectctg

ggcccggtceg

gagctcaaaa

gaaaagggcc

gtccaggcac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



P109649-seql-000001

ctcgattagt tctcgagctt ttggagtacg tcgtctttag gttgggggga

gcgatggagt ttccccacac tgagtgggtg gagactgaag ttaggccagc

atgtaattct ccttggaatt tgcccttttt gagtttggat cttggttcat

cagacagtgg ttcaaagttt ttttcttcca tttcaggtgt cgtgaggatc

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

47
1583
DNA

<220>
<223>

<400> 47
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
gcgcacatcg
ctagagaagg
tcccgagggt
caacgggttt
ctttacgggt
tgattcttga
aaggagcccc

tgcgaatctg

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cccacagtcc
tggcgegees
gggggagaac
gcecgecagaa
tatggccctt
tcccgagcett
ttcgecctcegt

gtggcacctt

Artificial Sequence

gagtagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc
tacactagtc
ccgagaagtt
taaactggga
cgtatataag
cacaggtaag
gcgtgecttg
cgggttggaa
gcttgagttg

cgcgectgtc

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact
gtgaggctcc
g888882ages
aagtgatgtc
tgcagtagtc
tgccgtgtgt
aattacttcc
gtgggtggga
aggcctggcc

tcgectgettt

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggtgcccgtc
gtcggcaatt
gtgtactggc
gccgtgaacg
ggttcccgeg
acgcccctgg
gagttcgagg
tgggcgetgg

cgataagtct

Page 41

ggggttttat
ttggcacttg
tctcaagcct

C

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
agtgggcaga
gaaccggtgc
tccgectttt
ttctttttcg
ggcctggect
ctgcagtacg
ccttgegcett
ggcegeegeg

ctagccattt

1320

1380

1440

1491

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



aaaatttttg
gccaagatct
cgtcccagcg
gggggtagtc
ccccgecectg
cgcttceccgg
cgggtgagtc
actccacgga
cgtcgtcettt
tggagactga
ttgagtttgg
catttcaggt
<210>
<211>

<212>
<213>

48

DNA
<220>
<223>

<400> 48
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc

tacgtattag

1661

atgacctgct
gcacactggt
cacatgttcg
tcaagctggc
ggcggcaagsy
ccctgctgca

aCCCacacaa

gtaccgggeg

aggttggesesg

agttaggcca

atcttggttc

gtcgtgagga

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca

tcatcgctat

gcgacgcttt
atttcggttt
gcgageceges
cggcctgctc

ctggcccggt

gggagctcaa
aggaaaaggg
ccgtccaggc
gaggggtttt
gcttggcact
attctcaagc

tcc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc

tacactagtt

P109649-seql-000001

ttttctggca

ttggggecegce
gcctgegagc
tggtgcctgg
cggcaccagt
aatggaggac
cctttccgtc
acctcgatta
atgcgatgga
tgatgtaatt

ctcagacagt

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg

ttatgggact

cgaggtgagc

agatagtctt
gggceggcegac
gcggecaccg
cctcgecgecg
tgcgtgagceg
gcggegetceg
ctcagccgtc
gttctcgagc
gtttccccac
ctccttggaa

ggttcaaagt

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg

cccacgttct

Page 42

gtaaatgcgg
ggggeecgtg
agaatcggac
ccgtgtatcg
gaaagatggc
ggagageges
gcttcatgtg
ttttggagta
actgagtggg
tttgcccttt

ttttttcttc

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc

gcttcactct

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1583

60

120

180

240

300

360

420



ccccatctcc
tgcagcgatg
ggcggesces
agtttccttt
gggcgeecgce
ttcccgeggg
gccecctgget
gttcgaggcc
ggcgetggesg
ataagtctct
atagtcttgt
geggegacgs
ggccaccgag
tcgcgecgcec
cgtgagcgga
ggcgeteggg
cagccgtcgc
tctcgagctt
ttccccacac
ccttggaatt
ttcaaagttt
<210>
<211>

<212>
<213>

49
1712
DNA

cccccctcecc

g888ceeees
ggcgaggcees
tatggcgagg
ctttttcgca
cctggectct
gcagtacgtg
ttgcgcttaa
ccgececgegtg
agccatttaa
aaatgcgggc
ggceegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagcggecg
ttcatgtgac
ttggagtacg
tgagtgggts
tgcccttttt

ttttcttcca

888888888¢C
agaggtgegg
cggeggeesc
acgggtttgc
ttacgggtta
attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagatctgc
tcccagcgca
gggtagtctc
ccgececctggg
cttcccggcec
ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat

tttcaggtgt

Artificial Sequence

P109649-seql-000001
cacccccaat tttgtattta tttatttttt

gegegeeagsg
cggcagccaa
ggcggcecccta
cgccagaaca
tggcccttgce
ccgagcttcg
cgcctcegtgce
ggcaccttcg
gacctgctgc
acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctgcagg
ccacacaaag
accgggegcec

gttgggggga

ttaggccagc
cttggttcat

cgtgaggatc

cgggecgess
tcagagcggc
taaaaagcga
caggtaagtg
gtgccttgaa
ggttggaagt
ttgagttgag
cgecctgtctc
gacgcttttt
ttcggttttt
gaggeggesc
gcctgetcetg

ggcccggtcg

gagctcaaaa
gaaaagggcc
gtccaggcac
ggggttttat
ttggcacttg
tctcaagcct

C

Page 43

aattattttg
cggggcgags
gcgctccgaa
agcgegeggc
ccgtgtgtgg
ttacttccac
gggtgggaga
gcctggectg
gctgectttcg

ttctggcaag

ggggeegegs
ctgcgagcgc
gtgcctggcc
gcaccagttg
tggaggacgc
tttccgtcect
ctcgattagt
gcgatggagt

atgtaattct

cagacagtgg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1661



<220>
<223>

<400> 49
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgag
cattgacgtc
tagctgatta
gcagccaaaa
attggctgag
cctttttcgc
gcctggectc
tgcagtacgt
cttgcgctta
gccgeecgegt
tagccattta
taaatgcggg
gggececgtgce
gaatcggacg

cgtgtatcgc

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tcattgggtt
aatgggctat
atgggaaagt
cgtaacaccg
ctgcgttcac
aacgggtttg
tttacgggtt
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaagatctg
gtcccagcegc
ggggtagtct

cccgecctgg

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
tttccagcca
tgaaactaat
accgttctcg
cccecggtttt
gtgggtataa
ccgccagaac
atggcccttg
cccgagcttc
tcgcctcgtg
tggcaccttc
tgacctgctg
cacactggta
acatgttcgg

caagctggcc

gcggcraaggce

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
atttaattaa
gcaacgtgac
agccaataca
ccctggaaat
gaggcgcgac
acaggtaagt
cgtgccttga
gggttggaag
cttgagttga
gcgectgtcet
cgacgctttt
tttcggtttt
cgaggceess
ggcctgctct

tggcccggtc

P109649-seql-000001

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
aacgccatgt
ctttaaacgg
cgtcaatggg
tccatattgg
cagcgtcggt
gccgtgtgtg
attacttcca
tgggtgegag
ggcctggect
cgectgectttc
tttctggcaa
tggggceegeg
cctgcgagceg
ggtgcctggce

ggcaccagtt

Page 44

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
actttcccac
tactttccca
aagtgaaagg
cacgcattct
accgeggecg
gttcccgegg
cgccecctggc
agttcgaggc
gggegetggg
gataagtctc
gatagtcttg
ggcggegacg
cggccaccga
ctcgcgecgc

gcgtgagegg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aaagatggcc
gagagcggec
cttcatgtga
tttggagtac
ctgagtgggt
ttgccctttt
tttttcttcc
<210>
<211>

<212>
<213>

50

DNA
<220>
<223>

<400> 50
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
tttgactcac
caccaaaatc
ggcggtaggc

ccgecttttt

1655

gcttcccggc
gggtgagtca
ctccacggag
gtcgtcttta
ggagactgaa
tgagtttgga

atttcaggtg

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagtcatggt
ggggatttcc
aacgggactt
gtgtacggtg

cgcaacgggt

cctgctgcag
cccacacaaa
taccgggcgc

gettggeeses

gttaggccag
tcttggttca

tcgtgaggat

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat

ttgccgccag

P109649-seql-000001

ggagctcaaa
ggaaaagggc
cgtccaggca
aggggtttta
cttggcactt
ttctcaagcc

Ccc

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
tggcagtaca
cccattgacg
cgtaataacc
ataagcagag

aacacaggta

atggaggacg
ctttccgtcc
cctcgattag
tgcgatggag
gatgtaattc

tcagacagtg

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
ccaatgggcg
tcaatgggag
ccgececccgtt
ctcgtttagt

agtgccgtgt

Page 45

cggegetegg
tcagccgtcg
ttctcgagct
tttccccaca
tccttggaat

gttcaaagtt

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
tggatagcgg
tttgttttgg
gacgcaaatg

gaaccggegg

gtggttcccg

1380

1440

1500

1560

1620

1680

1712

60

120

180

240

300

360

420

480

540

600

660

720



cgggecetggce
ggctgcagta
ggccttgcegc
ggggeegecg
ctctagccat

ttgtaaatgc

acggggcececeg
cgagaatcgg
cgcecgtgtat
cggaaagatg
cgggagageg
tcgcttcatg
gcttttggag
acactgagtg
aatttgccct
gtttttttct
<210>
<211>

<212>
<213>

51
1542
DNA

<220>

<223>

<400> 51

ctctttacgg
cgtgattctt
ttaaggagcc
cgtgcgaatc
ttaaaatttt
gggccaagat
tgcgtcccag
acgggggtag
cgecceegecc
gccgcttccc
ggcgggtegag
tgactccacg
tacgtcgtct
ggtggagact
ttttgagttt

tccatttcag

gttatggccc
gatcccgagc
ccttcgectc
tggtggcacc
tgatgacctg
ctgcacactg
cgcacatgtt
tctcaagctg
tgggcggcaa
ggccctgetg

tcacccacac

gagtaccggg
ttaggttggg
gaagttaggc
ggatcttggt

gtgtcgtgag

Artificial Sequence

P109649-seql-000001

ttgcgtgect
ttcgggttgg
gtgcttgagt
ttcgcgectg
ctgcgacgct
gtatttcggt
cggcgageceg
gccggectgce
ggctggeeceg

cagggagctc

aaaggaaaag
cgccgtccag
gggaggggtt
cagcttggca
tcattctcaa

gatcc

chimeric gene regulatory unit

tgaattactt
aagtgggtgg
tgaggcctgg
tctcgetgcet
ttttttctgg
ttttggggcc
gggcctgega
tctggtgect
gtcggcacca
aaaatggagg
ggcctttccg
gcacctcgat
ttatgcgatg
cttgatgtaa

gcctcagaca

ccacgcccct
gagagttcga
cctgggegct
ttcgataagt
caagatagtc
gcgeeegscs
gcgeggecac
ggcctcgegc
gttgcgtgag
acgcggegct
tcctcagcecg
tagttctcga
gagtttcccc
ttcteccttgg

gtggttcaaa

acgcgtagtc aatgggaaaa acccattgga gccaagtaca ctgactcaat agggactttc

cattgggttt tgcccagtac ataaggtcaa tagggggtga gtcaacagga aagtcccatt

ggagccaagt acattgagtc aatagggact ttccaatggg ttttgcccag tacataaggt

Page 46

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1655

60

120

180



caatgggagg

actttccaat
ccattggagc
aaggtcaata
taggggtgac
cgcccattct
ctcgcggcecg
gttcccgegg
cgccecctggc
agttcgaggc
gggegetggg
gataagtctc
gatagtcttg
ggcggegacg
cggccaccga
ctcgecgecgc
gcgtgagegg
cggegectcegg
tcagccgtcg
ttctcgagct
tttccccaca
tccttggaat

gttcaaagtt

<210> 52

taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcccgc
ccgccccatg
cctttttcgc
gcctggectc
tgcagtacgt
cttgcgctta
gccgececgegt
tagccattta
taaatgcggg
gggececgtgce
gaatcggacg
cgtgtatcgc
aaagatggcc
gagagegesc
cttcatgtga
tttggagtac
ctgagtgggt
ttgccctttt

tttttcttcc

cagtacataa
gagtcaatag
caatgggttt
ccctaactcc
gctgactaat
aacgggtttg
tttacgggtt
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaagatctg
gtcccagcgc
ggggtagtct
cccgeecctgg
gcttccceggc
gggtgagtca
ctccacggag
gtcgtcttta
ggagactgaa
tgagtttgga

atttcaggtg

P109649-seql-000001
ggtttttccc attactggca cgtatactga

ggtcaatagg
ggactttcca
ttcccattat
gcccatcccg
tttttttatt
ccgccagaac
atggcccttg
cccgagcttc
tcgcctcgtg
tggcaccttc
tgacctgctg
cacactggta
acatgttcgg
caagctggcc
gcggcraaggc
cctgctgcag
cccacacaaa
taccgggcgc

ggttgggeses

gttaggccag
tcttggttca

tcgtgaggat

ggtgaatcaa
ttgggttttg
tggcacgtac
cccctaactc
tatgcagagg
acaggtaagt
cgtgccttga
gggttggaag
cttgagttga
gcgectgtct
cgacgctttt
tttcggtttt
cgaggcgess
ggcctgctct
tggcccggtc
ggagctcaaa
ggaaaaggsc
cgtccaggca
aggggtttta
cttggcactt
ttctcaagcc

CccC

Page 47

gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
cgcccagttc
ccgaggecgc
gccgtgtgtg
attacttcca
tgggtgggag
ggcctggect
cgctgetttc
tttctggcaa
tggggcegeg
cctgcgageg
ggtgcctggce
ggcaccagtt
atggaggacg
ctttccgtcc
cctcgattag
tgcgatggag
gatgtaattc

tcagacagtg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1542



<211>
<212>
<213>

1628
DNA

<220>
<223>

<400> 52
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
agtccccgag
cggggtaaac
agaaccgtat
cagaacacag
cccttgegtg
agcttcgggt
ctcgtgcttg
accttcgcgc
ctgctgcgac
ctggtatttc
gttcggcgag

ctggccggcec

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagtcgtgag
aagttggggeg
tgggaaagtg
ataagtgcag
gtaagtgccg
ccttgaatta
tggaagtggg
agttgaggcc
ctgtctcgct

gctttttttc

ggtttttggg

gcggggectg

tgctctggtg

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
gctccggtgc
gaggggtcgg
atgtcgtgta
tagtcgccgt
tgtgtggttc
cttccacgcc
tgggagagtt
tggcetgggc
gctttcgata
tggcaagata
geegegegsces
cgagcgeggc

cctggecctcg

P109649-seql-000001

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
ccgtcagtgg
caattgaacc
ctggctccgc
gaacgttctt
ccgegggect
cctggctgcea
cgaggccttg
gctggggeceg
agtctctagc
gtcttgtaaa
gcgacggesc

caccgagaat

cgccgecegtg

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
gcagagcgca
ggtgcctaga
ctttttcccg
tttcgcaacg
ggcctcttta
gtacgtgatt
cgcttaagga
ccgegtgcega
catttaaaat
tgcgggccaa
ccgtgcegtcc

cggacggess

tatcgccccg

Page 48

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
catcgcccac
gaaggtggcg
aggetgeeses
ggtttgccgc
cgggttatgg
cttgatcccg
gccccttcegce
atctggtggc
ttttgatgac
gatctgcaca
cagcgcacat

tagtctcaag

ccctgggegg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



caaggctggc
ctgcagggag
cacaaaggaa
gggcgcecegtc
g88888ages
ggccagcttg
ggttcattct
gaggatcc

<210>
<211>

<212>
<213>

53

DNA
<220>
<223>

<400> 53
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
ctccccaccc
8888888888

ggcggagags

ccggtcggca

ctcaaaatgg
aagggccttt
caggcacctc
gttttatgcg
gcacttgatg

caagcctcag

1714

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcgagg
ccaattttgt
ggggcrecgcs

tgcggeggcea

ccagttgcgt
aggacgeggce
ccgtcctcag
gattagttct
atggagtttc
taattctcct

acagtggttc

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
tgagccccac
atttatttat

ccaggegees

gccaatcaga

P109649-seql-000001

gagcggaaag
gctcgggaga
ccgtcgcettc
cgagcttttg
cccacactga
tggaatttgc

aaagtttttt

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gttctgcttc

tttttaatta

cgegeeceees

gcggegegcet

atggccgctt
gcgggegggt
atgtgactcc
gagtacgtcg
gtgggtggag
cctttttgag

tcttccattt

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
actctcccca
ttttgtgcag
cgagesgsces

ccgaaagttt

Page 49

cccggecectg
gagtcaccca
acggagtacc
tctttaggtt
actgaagtta
tttggatctt

caggtgtcgt

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa

tctccccccc

cgatgggggc
ggcgeggecea

ccttttatgg

1260

1320

1380

1440

1500

1560

1620

1628

60

120

180

240

300

360

420

480

540

600

660



cgaggegecsg
cgecectttttc
gggecctggcec
gctgcagtac
gccttgeget
gggccgecegce
tctagccatt
tgtaaatgcg
cggggececgt
gagaatcgga
gccgtgtatc
ggaaagatgg
gggagagees
cgcttcatgt
cttttggagt
cactgagtgg
atttgccctt
tttttttctt
<210>
<211>

<212>
<213>

54
1282
DNA

<220>

<223>

<400> 54

gcggeegsees
gcaacgggtt
tctttacggg
gtgattcttg
taaggagccc
gtgcgaatct
taaaattttt
ggccaagatc
gcgtcccagc
cgggggtagt
gccccgecct
ccgcttcccg
gcgggtgagt
gactccacgg
acgtcgtctt
gtggagactg
tttgagtttg

ccatttcagg

ccctataaaa
tgccgccaga
ttatggccct
atcccgagct
cttcgcctcg
ggtggcacct
gatgacctgc
tgcacactgg
gcacatgttc
ctcaagctgg
gggcggcaag
gccctgetgc
cacccacaca
agtaccgggc

taggttgggs

aagttaggcc

gatcttggtt

tgtcgtgagg

Artificial Sequence

P109649-seql-000001

agcgaagcgc
acacaggtaa
tgcgtgectt
tcgggttgga
tgcttgagtt
tcgecgectgt
tgcgacgctt
tatttcggtt
ggcgagegcees
ccggectget
gctggeecegg
agggagctca
aaggaaaagg
gccgtccagg

ggaggggttt

agcttggcac
cattctcaag

atcc

chimeric gene regulatory unit

gcggeesscs
gtgccgtgtg
gaattacttc
agtgggtess
gaggcctggc
ctcgectgcett

tttttctggc

tttggggcecg
ggcctgegag
ctggtgecctg
tcggcaccag
aaatggagga
gcctttecgt
cacctcgatt
tatgcgatgg
ttgatgtaat

cctcagacag

geegegegec
tggttcccgc
cacgcccctg
agagttcgag
ctgggcgcetg
tcgataagtc
aagatagtct
cgggeggega
cgcggecacc
gcctcgegec
ttgcgtgagc
cgcggcegctc
cctcagccgt
agttctcgag
agtttcccca
tctccttgga

tggttcaaag

acgcgttgtg gaatgtgtgt cagttagggt gtggaaagtc cccaggctcc ccagcaggca

Page 50

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1714

60



gaagtatgca
ccccagceagg
ccctaactcc
gctgactaat
aacgggtttg
tttacgggtt
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaagatctg
gtcccagcegc
ggggtagtct
cccgecctgg
gcttcccggce
gggtgagtca
ctccacggag
gtcgtcttta
ggagactgaa
tgagtttgga
atttcaggtg
<210>
<211>

<212>
<213>

55
1402
DNA

aagcatgcat
cagaagtatg
gcccatcccg
tttttttatt
ccgccagaac
atggcccttg
cccgagcttc
tcgcctcgtg
tggcaccttc
tgacctgctg
cacactggta
acatgttcgg
caagctggcc
gcggraaggce
cctgctgcag
cccacacaaa
taccgggcgc

ggttgggess

gttaggccag
tcttggttca

tcgtgaggat

ctcaattagt
caaagcatgc
cccctaactc
tatgcagagg
acaggtaagt
cgtgccttga
gggttggaag
cttgagttga
gcgectgtct
cgacgctttt
tttcggtttt
cgaggcgess
ggcctgctct
tggcccggtc
ggagctcaaa
ggaaaaggec
cgtccaggca
aggggtttta
cttggcactt
ttctcaagcc

CccC

Artificial Sequence

P109649-seql-000001

cagcaaccag
atctcaatta
cgcccagttc
ccgaggccgc
gccgtgtgtg
attacttcca
tgggtgggag
ggcctggect
cgctgcectttc
tttctggcaa
tggggeegeg
cctgcgagceg
ggtgeetggce
ggcaccagtt
atggaggacg
ctttccgtcc
cctcgattag
tgcgatggag
gatgtaattc

tcagacagtg

gtgtggaaag
gtcagcaacc
cgcccattcect
ctcgecggecg
gttcccgegg
cgcccctggc
agttcgaggc
gggcgetggg
gataagtctc
gatagtcttg
ggcggegacg
cggccaccga
ctcgcgecgc
gcgtgagegg
cggegetegg
tcagccgtcg
ttctcgagct
tttccccaca
tccttggaat

gttcaaagtt

Page 51

tccccaggcet
atagtcccgc
ccgeccccatg
cctttttcgc
gcctggectc
tgcagtacgt
cttgcgctta
gccgecgegt
tagccattta
taaatgcggg
gggeceegtgce
gaatcggacg
cgtgtatcgc
aaagatggcc
gagagecggec
cttcatgtga
tttggagtac
ctgagtgggt
ttgccctttt

tttttcttcc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1282



<220>
<223>

<400> 55
acgcgttgtg

gaagtatgca
ccccagceagg
catggtgatg
atttccaagt
ggactttcca
acggtgggag
aacgggtttg
tttacgggtt
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaagatctg
gtcccagcegc
ggggtagtct
cccgecctgg
gcttcccggc
gggtgagtca
ctccacggag

gtcgtcttta

ggagactgaa

gaatgtgtgt
aagcatgcat
cagaagtatg
cggttttggc
ctccacccca
aaatgtcgta
gtctatataa
ccgccagaac
atggcccttg
cccgagcttc
tcgcctcgtg
tggcaccttc
tgacctgctg
cacactggta
acatgttcgg
caagctggcc
gcggraagsgc
cctgctgcag
cccacacaaa
taccgggcgc

ggttgggess

gttaggccag

cagttagggt
ctcaattagt
caaagcatgc
agtacaccaa
ttgacgtcaa
ataaccccgc
gcagagctcg
acaggtaagt
cgtgccttga
gggttggaag
cttgagttga
gcgectgtct
cgacgctttt
tttcggtttt
cgaggcegees
ggcctgctct
tggcccggtc
ggagctcaaa
ggaaaaggec
cgtccaggca
aggggtttta

cttggcactt

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tgggcgtgga
tgggagtttg
cccgttgacg
tttagtgaac
gccgtgtgtg
attacttcca
tgggtgggag
ggcctggect
cgctgcetttc
tttctggcaa
tggggcegeg
cctgcgagceg
ggtgectggce
ggcaccagtt
atggaggacg
ctttccgtcc
cctcgattag
tgcgatggag

gatgtaattc

P109649-seql-000001

cccaggctcc
gtgtggaaag
gtcagcaacc
tagcggtttg
ttttggcacc
caaatgggcg
cgtgcggecg
gttcccgegg
cgccecctggc
agttcgaggc
gggcgetggg
gataagtctc
gatagtcttg
ggcggegacg
cggccaccga
ctcgcgecgc
gcgtgagegg
cggegetegg
tcagccgtcg
ttctcgagct
tttccccaca

tccttggaat

Page 52

ccagcaggca
tccccaggcet
atagactagt
actcacgggg
aaaatcaacg
gtaggcgtgt
cctttttcgc
gcctggectc
tgcagtacgt
cttgcgctta
gccgeecgegt
tagccattta
taaatgcggg
gggececgtgce
gaatcggacg
cgtgtatcgc
aaagatggcc
gagageggsc
cttcatgtga
tttggagtac
ctgagtgggt

ttgcecctttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



P109649-seql-000001

tgagtttgga tcttggttca ttctcaagcc tcagacagtg gttcaaagtt tttttcttcc

atttcaggtg tcgtgaggat cc

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

56
1464
DNA

<220>
<223>

<400> 56
acgcgttgtg

gaagtatgca
ccccagceagg
agtcattggg
tcaatgggct
taatgggaaa
aacgtaacac
agctgcecgttc
gcaacgggtt
tctttacggg
gtgattcttg
taaggagccc
gtgcgaatct
taaaattttt
ggccaagatc
gcgtcccagc

cgggggtagt

gaatgtgtgt
aagcatgcat
cagaagtatg
tttttccagc
attgaaacta
gtaccgttct
cgcceccggtt
acgtgggtat
tgccgccaga
ttatggccct
atcccgagct
cttcgcctcg
ggtggcacct
gatgacctgc
tgcacactgg
gcacatgttc

ctcaagctgg

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
caatttaatt
atgcaacgtg
cgagccaata
ttccctggaa
aagaggcgcg
acacaggtaa
tgcgtgectt
tcgggttgga
tgcttgagtt
tcgcgecctgt
tgcgacgctt
tatttcggtt
ggcgagegces

ccggectget

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
aaaacgccat
acctttaaac
cacgtcaatg
attccatatt
accagcgtcg
gtgccgtgtg
gaattacttc
agtgggteges
gaggcctggc
ctcgectgcett
tttttctggce
tttggggeceg
ggcctgegag

ctggtgcctg

cccaggctcc
gtgtggaaag
gtcagcaacc
gtactttccc
ggtactttcc
ggaagtgaaa
ggcacgcatt
gtaccgcggc
tggttcccgc
cacgcccctg
agagttcgag
ctgggegctg
tcgataagtc
aagatagtct
cgggegecga
cgecggecacc

gcctcgegcec

Page 53

ccagcaggca
tccccaggcet
atagactagt
accattgacg
catagctgat
gggcagccaa
ctattggctg
cgecectttttc
gggecetggcec
gctgcagtac
gccttgegcet
gggecegecegce
tctagccatt
tgtaaatgcg
cggggeecgt
gagaatcgga

gccgtgtatc

1380

1402

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gccccgecect
ccgcttcccg
gcgggtgagt
gactccacgg
acgtcgtctt
gtggagactg
tttgagtttg
ccatttcagg
<210>
<211>

<212>
<213>

57

DNA
<220>
<223>

<400> 57
acgcgttgtg

gaagtatgca
ccccagceagg
cgtgaggctc
tggggegags
aaagtgatgt
gtgcagtagt
gtgccgtgtg
gaattacttc
agtgggtess

gaggcctggc

gggcgegcaag
gccctgetgc
cacccacaca
agtaccgggc

taggttgggs

aagttaggcc

gatcttggtt

tgtcgtgagg

1374

gaatgtgtgt
aagcatgcat
cagaagtatg
cggtgceccegt
ggtcggcaat
cgtgtactgg
cgccgtgaac
tggttcccgce
cacgcccctg
agagttcgag

ctgggecgcectg

gctggeecegg
agggagctca
aaggaaaagg
gccgtccagg

ggaggggttt

agcttggcac
cattctcaag

atcc

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
cagtgggcag
tgaaccggtg
ctccgecttt
gttctttttc
gggecetggcec
gctgcagtac
gccttgegcet

gggececgecgc

P109649-seql-000001

tcggcaccag
aaatggagga
gcctttecgt
cacctcgatt
tatgcgatgg
ttgatgtaat

cctcagacag

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
agcgcacatc
cctagagaag
ttcccgaggg
gcaacgggtt
tctttacggg
gtgattcttg
taaggagccc

gtgcgaatct

ttgcgtgagc
cgecggcegctc
cctcagceccgt
agttctcgag
agtttcccca
tctccttgga

tggttcaaag

cccaggctcc
gtgtggaaag
gtcagcaacc
gcccacagtc
gtggcgeggsg
tgggggagaa
tgccgccaga
ttatggccct
atcccgagct
cttcgcctcg

ggtggcacct

Page 54

ggaaagatgg
gggagagcegs
cgcttcatgt
cttttggagt
cactgagtgg
atttgccctt

tttttttctt

ccagcaggca
tccccaggcet
atagactagt
cccgagaagt
gtaaactggg
ccgtatataa
acacaggtaa
tgcgtgectt
tcgggttgga
tgcttgagtt

tcgcgecctgt

1080

1140

1200

1260

1320

1380

1440

1464

60

120

180

240

300

360

420

480

540

600

660



ctcgectgcett

tttttctggc

tttggggccg
ggcctgegag
ctggtgcctg
tcggcaccag
aaatggagga
gcctttecgt
cacctcgatt
tatgcgatgg
ttgatgtaat
cctcagacag
<210>
<211>

<212>
<213>

58

DNA
<220>
<223>

<400> 58
acgcgttgtg

gaagtatgca
ccccagceagg
tcgaggtgag
ttttgtattt
cgcgegecag

gcggcagcca

1455

tcgataagtc
aagatagtct
cgggegecga
cgecggecacc
gcctcgegcec
ttgcgtgagc
cgecggcegctc
cctcagccgt
agttctcgag
agtttcccca
tctccttgga

tggttcaaag

gaatgtgtgt
aagcatgcat
cagaagtatg
ccccacgttc

atttattttt

gcgeeecess

atcagagcgg

tgtaaatgcg
cggggeecegt
gagaatcgga
gccgtgtatc
ggaaagatgg
gggagagegs
cgcttcatgt
cttttggagt
cactgagtgg
atttgccctt

tttttttctt

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
tgcttcactc
taattatttt
gcgegeecgag

cgcgctccga

P109649-seql-000001
tctagccatt taaaattttt gatgacctgc

ggccaagatc
gcgtcccagc
cgggggtagt
gccccgecect
ccgcttccecg
gcgggtgagt
gactccacgg
acgtcgtctt
gtggagactg
tttgagtttg

ccatttcagg

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tccccatctc
gtgcagcgat
g88cgesscs

aagtttcctt

tgcacactgg
gcacatgttc
ctcaagctgg
gggcgegcaag
gccctgetgce
cacccacaca
agtaccgggc

taggttgggs

aagttaggcc

gatcttggtt

tgtcgtgagg

cccaggctcc
gtgtggaaag
gtcagcaacc

ccccccctcec

888E88CcLELL
gggcgagecy

ttatggcgag

Page 55

tgcgacgctt
tatttcggtt
ggcgagegces
ccggectgcet
gctggeecegg
agggagctca
aaggaaaagg
gccgtccagg

ggaggggttt

agcttggcac
cattctcaag

atcc

ccagcaggca
tccccaggcet
atagactagt

cCacccccaa

8888888888
gagaggtgcg

gecggegeces

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1374

60

120

180

240

300

360

420



cggecggecct
ttgccgccag
gttatggccc
gatcccgagc
ccttcgectc
tggtggcacc
tgatgacctg
ctgcacactg
cgcacatgtt
tctcaagctg
tgggcggcaa
ggccctgetg

tcacccacac

gagtaccggg
ttaggttggg
gaagttaggc
ggatcttggt

gtgtcgtgag

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

59
1618
DNA

<220>

<223>

<400> 59

ataaaaagcg
aacacaggta
ttgcgtgect
Ttcgggttgg
gtgcttgagt
ttcgcgectg
ctgcgacgct
gtatttcggt
cggcgagecg
gccggectgc
ggctggececeg

cagggagctc

aaaggaaaag
cgccgtccag
gggaggggtt
cagcttggca
tcattctcaa

gatcc

agtgccgtgt
tgaattactt
aagtgggtgg
tgaggcctgg
tctcgctgcet
ttttttctgg
ttttggggcc
gggcctgega
tctggtgect
gtcggcacca
aaaatggagg
ggcctttccg
gcacctcgat
ttatgcgatg
cttgatgtaa

gcctcagaca

Artificial Sequence

P109649-seql-000001
aagcgcgegg cgggeggegg ccgecttttt

gtggttcccg
ccacgcccct
gagagttcga
cctgggegcet
ttcgataagt
caagatagtc
gcgeggegscs
gcgeggecac
ggcctcgcegc
gttgcgtgag
acgcggegct
tcctcagecg
tagttctcga
gagtttcccc
ttctccttgg

gtggttcaaa

chimeric gene regulatory unit

cgggecetggc
ggctgcagta
ggccttgcegc
ggggeegecg
ctctagccat

ttgtaaatgc

acggggececeg
cgagaatcgg
cgcecgtgtat
cggaaagatg
cgggagageg
tcgcttcatg
gcttttggag
acactgagtg
aatttgccct

gtttttttct

cgcaacgggt

ctctttacgg
cgtgattctt
ttaaggagcc
cgtgcgaatc
ttaaaatttt
gggccaagat
tgcgtcccag
acgggggtag
cgcceegecc
gccgcttcecc
ggcgggtgag
tgactccacg
tacgtcgtct
ggtggagact
ttttgagttt

tccatttcag

acgcgttgac attgattatt gagtagttat taatagtaat caattacggg gtcattagtt

Page 56

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1455

60



catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
ggatagcggt
ttgttttggc

acgcaaatgg

aaccggeggc
gcgecgececg
cccttctect
gctgecgtgaa
ggggtgcgtg
ctgtgagcgc
geggeegees
ggggtgtgtg
cccctgcacc
gcggggegtg
ggcggesces
gegeeggees
agagggceegca
ccgcaccccc

ggggageecc

atatggagtt
acccccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
ttgactcacg
accaaaatca
gcggtaggeg
cgcggagtceg
cccecggetcet
ccgggctgta
agccttaaag
cgtgtgtgtg
tgcgggegceg
gcggtgeccc
cgtggeeess
ccccteccecg
gcgegggect
ggccgectceg
ctgtcgaggc
gggacttcct
tctagcgggc

ttcgtgcegtc

ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
ctgecgttgcc
gactgaccgc
attagcgctt
ggctccggga
tgcgtgggga
gcgeggggct
gcggtgeggg
tgagcagggsg
agttgctgag
cgcecgtgecg
ggccgeeggag
gcggegagec
ttgtcccaaa
gcgggegaag

gccgegecgce

P109649-seql-000001

taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact
atgcggtttt
agtctccacc
Ccaaaatgtc
gaggtctata
ttcgccccgt
gttactccca
ggtttaatga
gggccecctttg
gcgececgegtg
ttgtgcgctc
ggggctgega
gtgtgggegc
cacggcccgg
ggcgggeest
ggctcggegs
gcagccattg
tctggceggag
cggtgeggcg

cgtccccttc

taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggcagtacac
ccattgacgt
gtaataaccc
taagcagagc
gccccgctcec
caggtgagcg
cggctcgttt
tgcggeesess
cggceegegc
cgcgtgtgeg
ggggaacaaa
ggcggteggg
cttcgggtgc
ggcggcaggt
agggecgces
ccttttatgg
ccgaaatctg

ccggcaggaa

tccatctcca

Page 57

gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt
cgccececgttg
tcgtttagtg
gcgecgectc
ggcggeaces
cttttctgtg
agcggetegg
tgcccggegg
cgaggggasgc
ggctgegtgc
ctgtaacccc
ggggctecgt
gggggtgeceg
cggcceccgga
taatcgtgcg
ggaggegecg
ggaaatgggc

gcctcggggc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



P109649-seql-000001

tgccgcaggg ggacggetge cttcgggggg gacggggrag ggeggggttc ggettctgge

gtgtgaccgg cggggtttat atcttccctt ctctgttcct ccgcagccag ccggatcc

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

60
1681
DNA

<220>
<223>

<400> 60
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
catgtacttt
aacggtactt
atgggaagtg
attggcacgc
tcggtaccgc
ctcgcgecgc
cggcccttct
gtggctgegt
cgggggstgc

cggctgtgag

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cccaccattg
tcccatagct
aaagggcagc
attctattgg
ggccgeggag
ccgeeeeggce
cctccgggcet
gaaagcctta
gtgcgtgtgt

cgctgeggsgc

Artificial Sequence

gagtagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc
tacagtcatt
acgtcaatgg
gattaatggg
caaaacgtaa
ctgagctgcg
tcgctgegtt
tctgactgac

gtaattagcg

aagggctccg
gtgtgcgtgg

gegegegeees

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact
gggtttttcc
gctattgaaa
aaagtaccgt
caccgccccg
ttcacgtggg
gccttcgcecc
cgecgttactc
cttggtttaa
ggagggccct
ggagcgcegce

gectttgtgceg

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
agccaattta
ctaatgcaac
tctcgagcca
gttttccctg
tataagaggc
cgtgccccgc
ccacaggtga
tgacggctcg
ttgtgcggss
gtgcggeeceg

ctccgegtgt

Page 58

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
attaaaacgc
gtgaccttta
atacacgtca
gaaattccat
gcgaccageg
tccgegecgce
geggeegeea
tttcttttct
gggagcggct
cgctgececcgg

gcgegagees

1560

1618

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



agcgeggeceg
tgcggggtgt
cccccectgce
cgtgegggsc
ccggecegess
ggagcgeegsg
gcgagaggsc
ccgecgeacc
ggcggesgags
ggctgeccgcea
ggcgtgtgac
C

<210>
<211>

<212>
<213>

61

DNA
<220>
<223>

<400> 61
acgcgttgac

catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc

tacgtattag

1505

ggggcggtgc
gtgcgtggss
acccccctcc
gtggcgegesg
cggggecegcec
cggctgtcga
gcagggactt
ccctctageg
gccttegtgc
gggggacgsc

cggeggggtt

attgattatt
atatggagtt
accceccgecc
tccattgacg
tgtatcatat
attatgccca

tcatcgctat

cccgeggtgc
gggtgagcag
ccgagttgct
gctcgecegtg
tcgggeeggg
ggcgeggega
cctttgtccc
ggcgegescs
gtcgccgcegc
tgccttcggg

tatatcttcc

Artificial Sequence

gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc

tactcccgcec

P109649-seql-000001

gggeggectg
gggetgtegsg
gagcacggcc
ccgeggeeess
gagggctcgg
gccgcagceca
aaatctggcg
aagcggtgeg
cgccgtcccc

g8g8g8acgess

cttctctgtt

chimeric gene regulatory unit

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttatgggact

cctaactccg

cgaggggaac
cgecggeggtc
cggcttcggg
ggtggcggca
g88agesgscs
ttgcctttta
gagccgaaat
gcgecggeag
ttctccatct

caggecgess

cctccgcagc

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg

cccatcccgc

Page 59

aaaggctgcg
gggctgtaac
tgcggggctc
getgggesets
cggeggeccc
tggtaatcgt
ctgggaggcg
gaaggaaatg
ccagcctcgg
ttcggcttct

cagccggatc

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc

ccctaactcc

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1681

60

120

180

240

300

360

420



gcccagttcc
cgaggccgcec
ccgecctcecgeg
gggacggecc
ttctgtggct
ggctcggegesg
ccggeggctg
ggggagegcg
tgcgtgeggs
taaccccccc
gctccgtgeg
ggtgeegggc
ccccggageg
tcgtgcgaga
ggcgecegecg
aatgggcges
tcggggcetgc
ttctggegtg
gatcc
<210>
<211>

<212>
<213>

62
1605
DNA

<220>

<223>

<400> 62

gcccattctc
tcgcggcecgce
ccgeeegecc
ttctcctccg
gcgtgaaagc
gtgcgtgcegt
tgagcgctgc
gccggesscs
gtgtgtgegt
ctgcaccccc
gggcgtggceg
g888cgeesc
ccggeggetg
ggecgeages
caccccctct

gagggccttc

cgcaggggsa

tgaccggegg

cgccccatgg
ggagtcgctg
cggctctgac
ggctgtaatt
cttaaagggc
gtgtgtgtgc
gggcgegscy
gtgccccgeg
ggggggetga
ctccccgagt
cggggctegce
cgcctcgggc
tcgaggegeg
acttcctttg
agcggegceecg
gtgcgtcgcc
cggctgectt

ggtttatatc

Artificial Sequence

P109649-seql-000001

ctgactaatt
cgttgccttc
tgaccgcgtt
agcgcttggt
tccgggaggs
gtggggageg
cggggctttg
gtgcggeess
gcaggggstg
tgctgagcac
cgtgccgggc
cggggagesc
gcgagecgea
tcccaaatct
ggcgaagegsg
gcgecgecegt
cggggeeeac

ttcccttctc

chimeric gene regulatory unit

ttttttattt
gccccgtgcec
actcccacag
ttaatgacgg
ccctttgtgc
ccgegtgegg
tgcgctccgce
gctgegaggg
tgggcgeggc
ggcccggcett
gggggetggc
tcgggegeags
gccattgcect
ggcggagecg
tgcggegeceg
ccccttctcec

gggLgcagegsc

tgttcctccg

Page 60

atgcagaggc
ccgctccgeg
gtgagcgggc
ctcgtttctt
g888888agc
cccgegcetgce
gtgtgcgcga
gaacaaaggc
ggtcgggctg
cgggtgceggsg
ggcaggtggg
ggcgegeces
tttatggtaa
aaatctggga
gcaggaagga
atctccagcc

ggggttcggce

cagccagccg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1505



acgcgttgac
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggc
tacgtattag
gcgcacatcg
ctagagaagg
tcccgagggt
ggagtcgctg
cggctctgac
ggctgtaatt
cttaaagggc
gtgtgtgtgc
gggcgegecsy
gtgccccgeg
ggggggetga
ctccccgagt
cggggctegce
cgcctcgggc
tcgaggcgceg
acttcctttg

ageggecegces

attgattatt
atatggagtt
acccccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cccacagtcc
tggcgeggss
gggggagaac
cgttgccttc
tgaccgcgtt
agcgcttggt
tccgggaggs
gtggggageg
cggggctttg
gtgcggeess
gcaggggetg
tgctgagcac
cgtgeceggsc
cgggeagesc
gcgagecgea
tcccaaatct

ggcgaagegs

gagtagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc
tacactagtc
ccgagaagtt
taaactggga
cgtatataag
gccccgtgec
actcccacag
ttaatgacgg
ccctttgtgc
ccgegtgegg
tgcgctccge
gctgegaggg
tgggcgegsc
ggcccggcett
gggggstgsgc
tcgggggags
gccattgcect
ggcggagecg

tgcggcgeceg

P109649-seql-000001

taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact
gtgaggctcc
g88888ages
aagtgatgtc
tgcagtagtc
ccgctccgeg
gtgagcgggc
ctcgtttctt
g888888agc
cccgegetgce
gtgtgcgcga
gaacaaaggc
ggtcgggctg
cgggtgeggg
ggcaggtggg
ggcgegecees
tttatggtaa

aaatctggga

gCaggaagga

caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggtgcccgtc
gtcggcaatt
gtgtactggc
gccgtgaacg
ccgecctecgeg
gggacggecc
ttctgtggct
ggctcggessg
ccggeggcetg
ggggagcgcy
tgcgtgeggs
taaccccccc
gctccgtgeg
ggtgcegggc
ccccggagceg
tcgtgcgaga
ggcgeegecg

aatgggcgesg

Page 61

gtcattagtt
gcctggcectga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
agtgggcaga
gaaccggtgc
tccgectttt
ttgcggeccgc
ccgeeegecc
ttctcctcecg
gcgtgaaagc
gtgcgtgegt
tgagcgctgc
gccgegeescs
gtgtgtgcgt
ctgcaccccc
gggcgtggceg
8888ceeesc
ccggeggcetg
gggcgcages
caccccctct

gagggccttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



P109649-seql-000001

gtgcgtcgec gecgeecgeecgt ccccttctec atctccagec tcggggetge cgcaggggga 1500
cggctgectt cgggggggac ggggcaggge ggggttcgge ttctggegtg tgaccggegg 1560
ggtttatatc ttcccttctc tgttcctccg cagccagecg gatcc 1605
<210> 63

<211> 1670

<212> DNA

<213> Artificial Sequence

<220>

<223> chimeric gene regulatory unit

<400> 63

acgcgttgac attgattatt gagtagttat taatagtaat caattacggg gtcattagtt 60
catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc gcctggctga 120
ccgcccaacg acccccgecc attgacgtca ataatgacgt atgttcccat agtaacgcca 180
atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactgc ccacttggca 240
gtacatcaag tgtatcatat gccaagtccg ccccctattg acgtcaatga cggtaaatgg 300
cccgectgge attatgccca gtacatgacc ttacgggact ttcctacttg gcagtacatc 360
tacgtattag tcatcgctat tacactagtt cgaggtgagc cccacgttct gcttcactct 420
ccccatctcc ccccecctecce cacccccaat tttgtattta tttatttttt aattattttg 480
tgcagcgatg ggggcgeess g88LLeeeesc grgegecagg cggeergges cgegeecgags 540
ggcggggegg ggcgaggegg agaggtgegg cggcageccaa tcagagegge gegetccgaa 600
agtttccttt tatggcgagg cggcggecgge ggcggcccta taaaaagcga agcgegeggce 660
gggcgggagt cgectgegttg ccttcgeccc gtgecccecget ccgegecgec tcgegeecgec 720
cgcceccgget ctgactgacc gecgttactcc cacaggtgag cgggecgggac ggecccttcetce 780
ctccgggectg taattagcgec ttggtttaat gacggctcgt ttcttttctg tggectgegtg 840
aaagccttaa agggctccgg gagggccctt tgtgcggggg ggageggetc ggggggtgceg 900
tgcgtgtgtg tgtgcgtggg gagecgeccgeg tgcggecccge gectgeececgge ggetgtgage 960

Page 62



gctgegggceg
gggeggtgcec
tgcgtggess
cccccctcecc
tggcgeggss
ggggccgect
ggctgtcgag
cagggacttc
cctctagcecgg
ccttcgtgeg
ggggacggct

ggcggggttt

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

64

DNA
<220>
<223>

<400> 64
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc

aaggtcaata

1726

cggegegess
ccgeggtgeg
ggtgagcagg
cgagttgctg
ctcgecgtgc
cgggecgess
gcgegeegag
ctttgtccca
gcgegggega
tcgccgegcc
gccttecgggg

atatcttccc

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc

caagtacact

gggggtgagt

ggggggctgce
gggtgtggsgc
agcacggccc
cggecgeses

agggctcggg

ccgcagccat
aatctggcgg
agcggtgegg
gccgtcccect

gggacggesc

ttctctgttc

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag

caatgggttt

P109649-seql-000001
ctttgtgcge tccgecgtgtg cgcgagggga

gaggggaaca
gcggeggteg
ggcttcgggt
gtggcggeag
gg8aggescsc
tgccttttat
agccgaaatc
cgccggeagg
tctccatctc

agggeggest

ctccgcagcc

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca

ttcccattat

aaggctgcgt
ggctgtaacc
gcggggctcec
gtgggggtsac
ggcggeececg
ggtaatcgtg
tgggaggcegc
aaggaaatgg

cagcctcggg

tcggcttctg

agccggatcc

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg

tggcacgtac

Page 63

gegeggecegs
gcggggtgtg
cccccctgea
gtgcgggsecsg
cgggcgeesc
gagcgeceggc
cgagaggecsg
cgccgeaccc
gcgeegeages
gctgccgeag

gcgtgtgacc

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa

ataaggtcaa

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1670

60

120

180

240

300

360

420



taggggtgag
cattgacgtc
tagctgatta
gcagccaaaa
attggctgag
cggagtcgct
ccggctctga
gggctgtaat
ccttaaaggg
tgtgtgtgtg
cgggegegsc
ggtgccccgc
tgggeeests
cctccccgag
gcggggctceg
ccgeccteggg
gtcgaggegc
gacttccttt
tagcgggcesgc
cgtgcgtcgc
acggctgcct
gggtttatat
<210>

<211>
<212>

65
1669
DNA

tcattgggtt
aatgggctat
atgggaaagt
cgtaacaccg
ctgcgttcac
gcgttgectt
ctgaccgcegt
tagcgcttgg
ctccgggagg
cgtggggasgc
gcggggettt
ggtgcggeses
agcagggggt
ttgctgagca
ccgtgeeggg
ccggegagss
ggcgagecgc
gtcccaaatc
gggcgaageg
cgecgeegeceg
tcggggegga

cttcccttct

tgaaactaat
accgttctcg
cccecggtttt
gtgggtataa
cgccccgtgc
tactcccaca
tttaatgacg
gccctttgtg
gccgegtgeg
gtgcgctccg
ggctgcgagg
gtgggcgegg
cggcccggcet
cggeggstesg
ctcgggggag
agccattgcc
tggcggagcc
gtgcggcegcc
tccccttctc

cgggegcages

ctgttcctcc

P109649-seql-000001
tttccagcca atttaattaa aacgccatgt

gcaacgtgac
agccaataca
ccctggaaat
gaggcgcgac
cccgctceccgc
ggtgagcggg
gctcgtttct
cggeeeesag
gcccgegcetg
cgtgtgcgceg
ggaacaaagg
cggtcgggct
tcgggtgegg
cggcaggtgg
ggecgegecsg
ttttatggta
gaaatctggg

ggcaggaagsg

catctccagc

cggggttcgg

gcagccagcc

ctttaaacgg
cgtcaatggg
tccatattgg
cagcgtcggt
gccgectcegc
cgggacggcc
tttctgtggc
cggctegggsg
cccggeggcet
aggggagesc
ctgcgtgegg
gtaacccccc
ggctccgtgc
gggtgeeggg
gcceccggagc
atcgtgcgag
aggcgecegcec
aaatgggcgg

ctcggggctg

cttctggcegt

ggatcc

Page 64

actttcccac
tactttccca
aagtgaaagg
cacgcattct
accgeggecg
gcecgeecgec
cttctcctcc
tgcgtgaaag
ggtgegtgceg
gtgagcgctg
ggccgegesc
ggtgtgtgceg
cctgcacccc
ggggegtggce
cgggeceees
gccggeggcet
agggcgceagg
gcaccccctc
ggagggcctt
ccgeaggees

gtgaccggceg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1726



<213>

<220>
<223>

<400> 65
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
tttgactcac
caccaaaatc
ggcggtaggce
ccgeggagtc
gccccggcetc
tccgggetgt
aagccttaaa
gcgtgtgtgt
ctgcgggegc
ggcggtgecec
gcgtggeeses

ccccctcecccc

ggcgegeesc

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagtcatggt
ggggatttcc
aacgggactt
gtgtacggtg
gctgecgttgc
tgactgaccg
aattagcgct
gggctccggg
gtgcgtggss
ggcgeggesc
cgeggtgegg
gtgagcaggg
gagttgctga

tcgeccgtgcec

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
cttcgccccg
cgttactccc
tggtttaatg
agggcccttt
agcgccgcegt
tttgtgcgct
gggggctgceg
getgtgggcg
gcacggccecg

g88cgeLees

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
tggcagtaca
cccattgacg
cgtaataacc
ataagcagag
tgccccgctc
acaggtgagc
acggctcgtt
gtgcggeess
geggeeegeg
ccgegtgtgc
aggggaacaa
cggeggtegg
gcttcgggtg

tggcggceagg

P109649-seql-000001

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
ccaatgggcg
tcaatgggag
ccgeccccgtt
ctcgtttagt
cgcgecgect
gggcgegacsg
tcttttctgt
gagcggctceg
ctgcccggeg
gcgageggasg
aggctgcgtg
gctgtaaccc
cggggctecg

tgggggtgcc

Page 65

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccggegs
cgcgeegecc
gcccttctcc
ggctgcgtga
gggggtgcegt
gctgtgageg
cgeggeeges
cggggtgtgt
ccccctgcac
tgcggggcegt

g88cgeesecs

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gggccgectc
gctgtcgagg
agggacttcc
ctctagcggg
cttcgtgcegt
gggacggctg

gcgeggettta

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

66

DNA
<220>
<223>

<400> 66
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
cgcccattct
ctcgcggcecg
gcecgeecgec

cttctcctcc

1556

gggccggesa
cgcggegagc
tttgtcccaa
cgcgggegaa
cgececgegeceg
ccttcgggssg

tatcttccct

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcccgc
ccgccccatg
cggagtcgct
ccggctctga

gggctgtaat

gggctecgggg

cgcagccatt
atctggcgga
gcggtgeggce
ccgtccectt

ggacgggegca

tctctgttcc

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
ccctaactcc
gctgactaat
gcgttgectt
ctgaccgcgt

tagcgcttgg

P109649-seql-000001

gagggececs
gccttttatg
gccgaaatct
geeggeagga
ctccatctcc

gggcggggtt

tccgcagcca

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gcccatcccg
tttttttatt
cgccccgtgce
tactcccaca

tttaatgacg

geggeececegsg
gtaatcgtgc
gggaggceegcc
aggaaatggg

agcctcgggg

cggcttctgg

gccggatcc

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
cccctaactc
tatgcagagg
cccgctecgc
ggtgageggg

gctcgtttct

Page 66

agcgccggeg
gagagggcec
gccgcacccc
cggggagesc
ctgccgcagg

cgtgtgaccg

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa
cgcccagttc
ccgaggecgc
gccgectcegce
cgggacggcc

tttctgtggc

1320

1380

1440

1500

1560

1620

1669

60

120

180

240

300

360

420

480

540

600

660

720



tgcgtgaaag
ggtgegtgeg
gtgagcgctg
ggccgegesc
ggtgtgtgceg
cctgcacccc
ggggegtggc
cgggecgess
gccggeggct
agggcgeagg
gcaccccctc
ggagggcctt
ccgeaggess
gtgaccggceg
<210>
<211>

<212>
<213>

67

DNA
<220>
<223>

<400> 67
acgcgtagtc

cattgggttt

ggagccaagt

1650

ccttaaaggg
tgtgtgtgtg
cgggegeesc
ggtgccccgc
tggggeests
cctccccgag
gcggggcteg
ccgeccteggg
gtcgaggegc
gacttccttt
tagcgggegc
cgtgcgtcgc
acggctgcct

gggtttatat

aatgggaaaa
tgcccagtac

acattgagtc

ctccgggagg
cgtggggagc
gcggggcettt
getgcggeses
agcagggggt
ttgctgagca
ccgtgeeggg
ccggeggages
ggcgagecgce
gtcccaaatc
gggcgaageg
cgcgeegecg
tcgggeggea

cttcccttct

Artificial Sequence

acccattgga
ataaggtcaa

aatagggact

caatgggagg taagccaatg ggtttttccc

actttccaat

gggttttgcc

cagtacataa

P109649-seql-000001

gccctttgtg
gccgegtgeg
gtgcgctccg
ggctgcgagg
gtgggcgegg
cggcccggcet
cgggegetes
ctcgggggag
agccattgcc
tggcggagcc
gtgcggcegcc
tccccttctc

cgggegcages

ctgttcctcc

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca

ggtcaatagg

cgggesggeag
gcccgegcetg
cgtgtgcgeg
ggaacaaagg
cggtcgggcet
tcgggtgegs
cggcaggtgg
gggcgegecs
ttttatggta
gaaatctggg

ggcaggaagg

catctccagc

cggggttegg

gcagccagcc

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga

ggtgaatcaa

Page 67

cggctcgggsg
cccggeggct
aggggagesc
ctgcgtgegg
gtaacccccc
ggctccgtgc
gggtgeeggg
gccccggagce
atcgtgcgag
aggcgecgcec
aaatgggegg

ctcggggctg

cttctggcegt

ggatcc

agggactttc
aagtcccatt
tacataaggt
gtcattaggg

caggaaagtc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1556

60

120

180

240

300



ccattggagc
aaggtcaata
taggggtgac
agtccccgag
cggggtaaac
agaaccgtat
ccttcgeccc
gcgttactcc
ttggtttaat
gagggccctt
gagcgccgeg
ctttgtgcegc
ggggggctgce
gggtgtggsgc
agcacggccc
cgggceeess

agggctcggg

ccgcagccat
aatctggcgg
agcggtgegg
gccgtcccct

gggacgeesc

ttctctgttc

<210> 68

caagtacact
gggggtgagt
tagtcgtgag
aagttggggeg
tgggaaagtg
ataagtgcag
gtgccccgct
cacaggtgag
gacggctcgt
tgtgcgegss
tgcggececgce
tccgegtgtg
gaggggaaca
gcggeggteg
ggcttcgggt
gtggcggcag
ggagggecsc
tgccttttat
agccgaaatc
cgeeggeagg
tctccatctc

agggcggesgt

ctccgcagcc

gagtcaatag
caatgggttt
gctccggtgc
gaggggtcgg
atgtcgtgta
tagtcgccgt
ccgegecegec
cgggeggeac
ttcttttctg
ggagcggcetc
gctgccceggc
cgcgaggesa
aaggctgcgt
ggctgtaacc
gcggggctcec
gtggggetgc
ggeggececcg
ggtaatcgtg
tgggaggcsgc
aaggaaatgg
cagcctcggg
tcggcttctg

agccggatcc

P109649-seql-000001

ggactttcca
ttcccattat
ccgtcagtgg
caattgaacc
ctggctccgc
gaacgttgcg
tcgecgccgcec
ggcccttctc
tggctgegtg
gggegstecg
ggctgtgagc
gegeggeegs
gcggggtgtg
cccccctgea
gtgcggeecg
cggecggesc
gagcgceggce
cgagaggscg
cgccgeaccc
gcgeggeages
gctgccgcag

gcgtgtgacc

ttgggttttg
tggcacgtac
gcagagcgca
ggtgcctaga
ctttttcccg
gccgeggagt
cgcceccggcet
ctccgggctg
aaagccttaa
tgcgtgtgtg
gctgeggeceg
gggeggtgcec
tgcgtgegss
cccccctcecc
tggcgeggss
ggggeegect
ggctgtcgag
cagggacttc
cctctagcecgg
ccttcgtgeg
ggggacggct

ggcgggsttt

Page 68

cccagtacaa
ataaggtcaa
catcgcccac
gaaggtggcg
aggetgeees
cgctgegttg
ctgactgacc

taattagcgc

agggctccgg
tgtgcgtgge
cggcgegees
ccgeggtgeg
ggtgagcagg
cgagttgctg
ctcgccgtgc
cgggeegees
gegegegegag
ctttgtccca
gegegeggega
tcgcecgegcec
gccttegggsg

atatcttccc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1650



<211>
<212>
<213>

1715
DNA

<220>
<223>

<400> 68
acgcgtagtc

cattgggttt
ggagccaagt
caatgggagg
actttccaat
ccattggagc
aaggtcaata
taggggtgac
ctccccaccc
8888888888
ggcggagags
cgaggegecg
cgttgecttc
tgaccgcgtt
agcgcttggt
tccgggaggs
gtggggageg
cggggctttg
gtgcggeess

gcagggggtg

aatgggaaaa
tgcccagtac
acattgagtc
taagccaatg
gggttttgcc
caagtacact
gggggtgagt
tagttcgagg
ccaattttgt
ggggcrecgcs
tgcggeggcea
gcggeegsees
gccccgtgcec
actcccacag
ttaatgacgg
ccctttgtgc
ccgegtgegg
tgcgctccgce
gctgegaggg

tgggcgeggc

Artificial Sequence

acccattgga
ataaggtcaa
aatagggact
ggtttttccc
cagtacataa
gagtcaatag
caatgggttt
tgagccccac
atttatttat
ccaggegess
gccaatcaga
ccctataaaa
ccgctccgeg
gtgagcgggc
ctcgtttctt
g888888agc
cccgegcetgce
gtgtgcgcga
gaacaaaggc

ggtcgggctg

P109649-seql-000001

chimeric gene regulatory unit

gccaagtaca
tagggggtga
ttccaatggg
attactggca
ggtcaatagg
ggactttcca
ttcccattat
gttctgcttc

tttttaatta

cggeeceess
gcggegeget
agcgaagcgc
ccgcctcecgeg
gggacggecc
ttctgtggct
ggctcggegs
ccggeggetg
ggggagegcg
tgcgtgeggs

taaccccccc

ctgactcaat
gtcaacagga
ttttgcccag
cgtatactga
ggtgaatcaa
ttgggttttg
tggcacgtac
actctcccca
ttttgtgcag
cgagesgeces
ccgaaagttt
gcgegeesscs
ccgeeegecc
ttctcctccg
gcgtgaaagc
gtgcgtgcegt
tgagcgctgc
gccggesscs
gtgtgtgcgt

ctgcaccccc

Page 69

agggactttc
aagtcccatt
tacataaggt
gtcattaggg
caggaaagtc
cccagtacaa
ataaggtcaa

tctccccccc

cgatgggggc
ggcggesceea
ccttttatgg
ggagtcgctg
cggctctgac
ggctgtaatt
cttaaagggc
gtgtgtgtgc
gggcgegscsg
gtgccccgeg
ggggggetga

ctccccgagt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tgctgagcac
cgtgccecgggc
cgggeagesc
gcgagecgea
tcccaaatct
ggcgaagegsg
gcgecgecegt
cgggeggeac

ttcccttctc

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

69

DNA
<220>
<223>

<400> 69
acgcgttgtg

gaagtatgca
ccccagceagg
ccctaactcc
gctgactaat
gecgttgectt
ctgaccgcegt
tagcgcttgg
ctccgggagg

cgtggggagc

1296

ggcccggcett

gggggetgsgc
tcgggggags
gccattgcect
ggcggagecg
tgcggegeceg
ccccttctcec

gggLgcagegsc

tgttcctccg

gaatgtgtgt
aagcatgcat
cagaagtatg
gcccatcccg
tttttttatt
cgcceccgtgc
tactcccaca
tttaatgacg

gccctttgtg

gcegegtgeg

cgggtgcegesg
ggcaggtggg
ggcgegeces
tttatggtaa
aaatctggga
gcaggaagga
atctccagcc

ggggttcggce

cagccagccg

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
cccctaactc
tatgcagagg
cccgctcecgc
ggtgagcggg
gctcgtttct
cgggeeseag

gcccgegetg

P109649-seql-000001

gctccgtgeg
ggtgeegggc
ccccggageg
tcgtgcgaga
ggcgeegecg
aatgggcgges
tcggggcetgce
ttctggecgtg

gatcc

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
cgcccagttc
ccgaggcecgce
gccgectcegc
cgggacggcc
tttctgtggc
cggctcgggg

cccggeggcet

gggcgtggceg
8888cgeesc
ccggeggcetg
gggcgeages
caccccctct

gagggccttc

cgcaggggga

tgaccggegg

cccaggctcc
gtgtggaaag
gtcagcaacc
cgcccattcect
ctcgecggecg
gcegeecgcec
cttctcctcc
tgcgtgaaag
ggtgegtgceg

gtgagcgctg

Page 70

cggggctegce
cgcctecgggc
tcgaggegceg
acttcctttg
agcggegcegcsg
gtgcgtcgcc
cggctgectt

ggtttatatc

ccagcaggca
tccccaggcet
atagtcccgc
ccgeccccatg
cggagtcgct
ccggctctga
gggctgtaat
ccttaaaggg
tgtgtgtgtg

cgggeecgsc

1260

1320

1380

1440

1500

1560

1620

1680

1715

60

120

180

240

300

360

420

480

540

600



gcggggettt
ggtgcggess
agcagggggt
ttgctgagca
ccgtgeeggg
ccggegages
ggcgagecgce
gtcccaaatc
gggcgaageg
cgcgeegeceg
tcgggeggsa

cttcccttct

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

70

DNA
<220>
<223>

<400> 70
acgcgttgtg

gaagtatgca
ccccagceagg
catggtgatg
atttccaagt

ggactttcca

acggtgggag

1416

gtgcgctccg
ggctgcgagg
gtgggcgegg
cggcccggcet
cggeeesteg
ctcgggggag
agccattgcc
tggcggagcc
gtgcggegcc
tccecttcetc

cggegegcages

ctgttcctcc

gaatgtgtgt
aagcatgcat
cagaagtatg
cggttttggc
ctccacccca
aaatgtcgta

gtctatataa

cgtgtgcgcg
ggaacaaagg
cggtcgggct
tcgggtgegg
cggcaggtgg
gggcgegscy
ttttatggta
gaaatctggg

ggcaggaagsg

catctccagc

cggggttcegg

gcagccagcc

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
agtacaccaa
ttgacgtcaa

ataaccccgc

gcagagctcg

P109649-seql-000001

aggggagcesc
ctgcgtgegg
gtaacccccc
ggctccgtgc
gggtgeeggg
gcceccggage
atcgtgcgag
aggcgecegcec
aaatgggcegg

ctcggggctg

cttctggcegt

ggatcc

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tgggcgtgga
tgggagtttg
cccgttgacg

tttagtgaac

ggccgeggesc
ggtgtgtgceg
cctgcacccc
ggggcegtggc
cgggecgess
gccggeggcet
agggcegeagg
gcaccccctc
ggagggcctt
ccgeaggess

gtgaccggceg

cccaggctcc
gtgtggaaag
gtcagcaacc
tagcggtttg
ttttggcacc
caaatgggcg

cgtgeggeceg

Page 71

ggtgccccgc
tgggeeests
cctccccgag
gcggggctceg
ccgectcggg
gtcgaggcegc
gacttccttt
tagcgggcegc
cgtgcgtcgc
acggctgcct

gggtttatat

ccagcaggca
tccccaggcet
atagactagt
actcacgggg
aaaatcaacg
gtaggcgtgt

cggagtcgct

660

720

780

840

900

960

1020

1080

1140

1200

1260

1296

60

120

180

240

300

360

420



gecgttgectt
ctgaccgcegt
tagcgcttgg
ctccgggagg
cgtggggagc
gcggggcettt
ggtgcggess
agcagggggt
ttgctgagca
ccgtgeeggg
ccggeegages
ggcgagecgce
gtcccaaatc
gggcgaageg
cgcgeegeceg
tcgggeggsa

cttcccttct

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

71
1478
DNA

<220>

<223>

<400> 71

cgcceccgtgc
tactcccaca
tttaatgacg
gccctttgtg
gcegegtgeg
gtgcgctccg
ggctgcgagg
gtgggcgegg
cggcccggcet
cggeeesteg
ctcgggggag
agccattgcc
tggcggagcc
gtgcggegcc
tccecttcetc

cggegegcages

ctgttcctcc

cccgctccgc

ggtgagcggg
gctcgtttct
cgggeeseag
gcccgegetg
cgtgtgcgcg
ggaacaaagg
cggtcgggct
tcgggtgegg
cggcaggtgg
gggcgegecs
ttttatggta
gaaatctggg

ggcaggaagsg

catctccagc

cggggttcgg

gcagccagcc

Artificial Sequence

P109649-seql-000001

gccgectcegc
cgggacggcc
tttctgtggc
cggctcgggg
cccggeggcet
aggggagcesc
ctgcgtgegg
gtaacccccc
ggctccgtgc
gggtgeeggg
gcceccggagce
atcgtgcgag
aggcgecegcec
aaatgggcegg

ctcggggctg

cttctggcegt

ggatcc

chimeric gene regulatory unit

gcegeecgcec
cttctcctcc
tgcgtgaaag
ggtgegtgceg
gtgagcgctg
ggccgeggesc
ggtgtgtgceg
cctgcacccc
ggggegtggc
cgggecgess
gccggeggcet
agggcgeagg
gcaccccctc
ggagggcctt
ccgeaggess

gtgaccggceg

ccggctctga
gggctgtaat
ccttaaaggg
tgtgtgtgtg
cgggegegsc
ggtgccccgc
tgggeeests
cctccccgag
gcggggctceg
ccgectecggg
gtcgaggcegc
gacttccttt
tagcgggcegc
cgtgcgtcgc
acggctgcct

gggtttatat

acgcgttgtg gaatgtgtgt cagttagggt gtggaaagtc cccaggctcc ccagcaggca

gaagtatgca aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggcect

Page 72

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1416

60

120



ccccagceagg
agtcattggg
tcaatgggct
taatgggaaa
aacgtaacac
agctgcecgttc
ctgegttgcec
gactgaccgc
attagcgctt
ggctccggga
tgcgtgggga
gcgeggggct
gcggtgeggsg
tgagcagggsg
agttgctgag
cgececgtgecg
ggccgeggag
gcggegagec
ttgtcccaaa
gcgggegaag
gcecgegecegce
cttcgggess

atcttccctt

<210> 72

cagaagtatg
tttttccagc
attgaaacta
gtaccgttct
cgcceccggtt
acgtgggtat
ttcgccccgt
gttactccca
ggtttaatga
gggccctttg
gcgeegegtg
ttgtgcgctc
ggggctgega
gtgtgggcegc
cacggcccgg
ggcgggeest
ggctcggegsg
gcagccattg
tctggeggag
cggtgeggceg
cgtccecttc

gacggggcag

ctctgttcct

caaagcatgc
caatttaatt
atgcaacgtg
cgagccaata
ttccctggaa
aagaggcgcg
gccccgcetcc
caggtgagcg
cggctcgttt
tgcggeesss
cggceegegc
cgcgtgtgceg
ggggaacaaa
ggcggteggg
cttcgggtgc
ggcggcaggt
agggecgegs
ccttttatgg
ccgaaatctg

ccggcaggaa

tccatctcca

ggcggggttc

ccgcagccag

P109649-seql-000001

atctcaatta
aaaacgccat
acctttaaac
cacgtcaatg
attccatatt
accagcgtcg
gcgecgectc
ggcggeaces
cttttctgtg
agcggetcegg
tgcceggegg
cgaggggasc
ggctgegtgce
ctgtaacccc
ggggctecegt
gggggtgeceg
cggccccgga
taatcgtgcg
ggaggegecg
ggaaatgggc

gcctcggggc

ggcttctggc

ccggatcc

gtcagcaacc
gtactttccc
ggtactttcc
ggaagtgaaa
ggcacgcatt
gtaccgcggc
gcgecgececg
cccttctect
gctgcgtgaa
ggggtgegtg
ctgtgagcgc
gcggeegges
ggggtgtegtyg
cccctgcacc
gcggggegtg
ggcggesces
gegeeggees
agagggcgca
ccgcaccccc
ggggaggecc
tgccgcaggg

gtgtgaccgg

Page 73

atagactagt
accattgacg
catagctgat
gggcagccaa
ctattggctg
cgcggagtcg
cccecggetct
ccgggectgta
agccttaaag
cgtgtgtgtg
tgcgggegceg
gcggtgcccc
cgtgggeess
cccctccccg
gcgeggggct
ggccgectceg
ctgtcgaggc
gggacttcct
tctagcgggc
ttcgtgecgtc
ggacggctgc

cggggtttat

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1478



<211>
<212>
<213>

1396
DNA

<220>
<223>

<400> 72
acgcgttgtg

gaagtatgca
ccccagceagg
cgtgaggctc
tggggegags
aaagtgatgt
gtgcagtagt
cccgctecgc
ggtgagcggg
gctcgtttct
cgggeegeeag
gcccgegetg
cgtgtgcgeg
ggaacaaagg
cggtcgggct
tcgggtgegg
cggcaggtgg
gggcgegecs
ttttatggta

gaaatctggg

gaatgtgtgt
aagcatgcat
cagaagtatg
cggtgecccegt
ggtcggcaat
cgtgtactgg
cgccgtgaac
gccgectcegc
cgggacggcc
tttctgtggc
cggctegggg
cccggeggcet
aggggagcesc
ctgcgtgegg
gtaacccccc
ggctccgtgc
gggtgeeggg
gcceccggagc
atcgtgcgag

aggcgccgcec

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
cagtgggcag
tgaaccggtg
ctccgecttt
gttgcggeceg
gcecgeecgec
cttctcctcc
tgcgtgaaag
ggtgegtgceg
gtgagcgctg
ggccgegesc
ggtgtgtgceg
cctgcacccc
ggggegtggce
cgggeceess
gceggeggcet
agggcgeagg

gcaccccctc

P109649-seql-000001

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
agcgcacatc
cctagagaag
ttcccgaggg
cggagtcgct
ccggctctga
gggctgtaat
ccttaaaggg
tgtgtgtgtg
cgggcegegsc
ggtgccccgc
tggggeests
cctccccgag
gcggggcteg
ccgccteggg
gtcgaggegc
gacttccttt

tagcgggcgc

cccaggctcc
gtgtggaaag
gtcagcaacc
gcccacagtc
gtggcgeggsg
tgggggagaa
gcgttgectt
ctgaccgcgt
tagcgcttgg
ctccgggagg
cgtggggasgc
gcggggettt
ggtgcggess
agcagggggt
ttgctgagca
ccgtgeeggg
ccggegagss
ggcgagecgc
gtcccaaatc

gggcgaageyg

Page 74

ccagcaggca
tccccaggcet
atagactagt
cccgagaagt
gtaaactggg
ccgtatataa
cgcceccecgtgc
tactcccaca
tttaatgacg
gccctttgtg
gccgegtgeg
gtgcgctccg
ggctgcgagg
gtgggcgegsg
cggecccggcet
cggeggetes
ctcgggggag
agccattgcc
tggcggagcc

gtgcggegcec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



P109649-seql-000001

ggcaggaagg aaatgggcgg ggagggectt cgtgegtcge cgegecgecg tccceccttcetce

catctccagc ctcggggectg ccgcaggggg acggectgect tcggggggga cggggeagges

cggggttcgg cttctggecgt gtgaccggeg gggtttatat cttcccttcect ctgttectcc

gcagccagcc

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

73
1461
DNA

<220>
<223>

<400> 73
acgcgttgtg

gaagtatgca
ccccagceagg
tcgaggtgag
ttttgtattt
cgcgegecag
gcggcagceca
cggecggecct
cgtgccccgc
ccacaggtga
tgacggctcg
ttgtgcggss
gtgcggeeceg
ctccgegtgt

cgaggggaac

ggatcc

gaatgtgtgt
aagcatgcat
cagaagtatg
ccccacgttc

atttattttt

gcgeggecges
atcagagcgg
ataaaaagcg
tccgecgecgce
gcgggegesa
tttcttttct
gggagcggct
cgctgececgg
gcgegageges

aaaggctgcg

Artificial Sequence

cagttagggt
ctcaattagt
caaagcatgc
tgcttcactc
taattatttt
gcgegegecgag
cgcgctccga
aagcgegegg
ctcgcgecgc
cggcccttct
gtggctgegt
cgggggetgc
cggctgtgag
agcgeggecg

tgcggggtst

chimeric gene regulatory unit

gtggaaagtc
cagcaaccag
atctcaatta
tccccatctc
gtgcagcgat
g88cgesscs
aagtttcctt
cggecgegag
ccgceeceggc
cctcecgggcet
gaaagcctta
gtgcgtgtgt
cgctgegggc
ggggceggtgc

gtgcgtgess

cccaggctcc
gtgtggaaag
gtcagcaacc

ccccccctcec

g8888cgees
gggcgaggcsy
ttatggcgag
tcgctgegtt
tctgactgac

gtaattagcg

aagggctccg
gtgtgegtgg
gcggeeeges
cccgeggtgc

gggtgagcag

Page 75

ccagcaggca
tccccaggcet
atagactagt

cCacccccaa

8888888888
gagaggtgcg
geggegecees
gccttcgcecc
cgcgttactc

cttggtttaa

ggagggccect
ggagcgecgce
gctttgtgceg
geggggectg

geggtgtggs

1260

1320

1380

1396

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cgecggeggtc
cggcttcggg
ggtggcggca
g88ageescs
ttgcctttta
gagccgaaat
gcgecggeag
ttctccatct

caggegcegess

cctccgcagc

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

74
737
PRT
Homo

<400> 74
Met Ser Asp
1

Ile Glu Lys

Gly Ala Phe
35

Thr Gly Gly
50

Ser Ser Gly
65

gggctgtaac

tgcggggctc
ggtgggeetg
cggeggeccc
tggtaatcgt
ctgggaggcg
gaaggaaatg
ccagcctcgg
ttcggecttct

cagccggatc

sapiens

Gln Asp
5

Gly Vval

20

Ser Gln

Gly Gly

Ala Thr

His

Gly

Ala

Gln

Pro
70

cgtgegggsc
ccggeegess
ggagcgecegs
gcgagaggsc
ccgecgeacc
gg8cgegesgags
ggctgccgea
ggecgtgtgac

C

Ser Met

Gly

Asn

Ser
40

Arg

Gly Ala

55

Thr Ser

P109649-seql-000001
ccccccctge accccccteec ccgagttget

gtggcgeggsg
cggggeegec
cggctgtcga
gcagggactt
ccctctagceg
gccttegtgce
gggggacgsc

cggegggstt

Glu
10

Asp Met

Asn
25

Gly Gly

Ser Ser Thr

Asn Gly Trp

Glu Gln

75

Lys

gctcgecegtg
tcgggeeggg
ggcgeggega
cctttgtccc
ggcgeesscs
gtcgccgcegc
tgccttcggg

tatatcttcc

Thr Ala Val

Asn
30

Asn Gly

Ser Ser

45

Gly

Gln
60

Ile Ile

Ser Gly Ser

Page 76

gagcacggcc
ccggeegees
gagggctcgg
gccgeagceca
aaatctggcg
aagcggtgeg
cgccgtcccc

ggggacgees

cttctctgtt

Val
15

Lys
Gly Gly
Ser Ser
Ser

Ser

Thr
80

Ser

960

1020

1080

1140

1200

1260

1320

1380

1440

1461



Asn

Gly

Leu

Pro

Gly

145

Gly

Ile

Leu

Pro

Ser

225

Ser

Ile

Gly

Gln

Thr

Gln

130

Ala

Ala

Ala

Ala

Val

210

Ala

Gly

Ser

Ser

Tyr

Gly

115

Phe

Gln

Asn

Ala

Asn

195

Ala

Ala

Ser

Ser

Asn

Val

100

Leu

Gln

Val

Gln

Met

180

Asn

Leu

Thr

Gln

Ala
260

Gly

85

Val

Pro

Thr

Gln

Gln

165

Pro

Val

Asn

Leu

Glu

245

Ser

Ser

Ala

Gly

Val

Gln

150

Ile

Asn

Leu

Gly

Thr

230

Ser

Leu

Glu

Ala

Val

Asp

135

Asp

Ile

Leu

Ser

Asn

215

Pro

Gly

Val

Ser

Ala

Met

120

Gly

Gly

Thr

Leu

Gly

200

Ile

Ser

Ser

Ser

P109649-seql-000001
Ser Lys Asn Arg Thr

Pro

105

Pro

Gln

Ser

Asn

Gln

185

Gln

Thr

Ser

Gln

Ser
265

90

Asn

Asn

Gln

Gly

Arg

170

Gln

Thr

Leu

Gln

Pro

250

Gln

Leu

Ile

Leu

Gln

155

Gly

Ala

Gln

Leu

Ala

235

Val

Ala

Gln

Gln

Gln

140

Ile

Ser

Val

Tyr

Pro

220

Val

Thr

Ser

Page 77

Asn

Tyr

125

Phe

Gln

Gly

Pro

Val

205

Val

Thr

Ser

Ser

Val

Gln

110

Gln

Ala

Ile

Gly

Leu

190

Thr

Asn

Ile

Gly

Ser
270

Ser

95

Gln

Val

Ala

Ile

Asn

175

Gln

Asn

Ser

Ser

Thr

255

Ser

Gly

Val

Ile

Thr

Pro

160

Ile

Gly

Val

Val

Ser

240

Thr

Phe



Phe

Gly

Gly

305

Asn

Gln

Ile

Ala

Glu

385

Ile

Gln

Thr

Ser

Thr

Ile

290

Gln

Ile

Lys

Gln

Ala

370

Thr

Ile

Thr

Ile

Ser
450

Asn

275

Met

Thr

Gln

Glu

Pro

355

Pro

Leu

Ile

Leu

Thr

435

Asn

Ala

Asn

Pro

Gln

Gly

340

Gln

Leu

Gln

Arg

Gln

420

Leu

Thr

Asn

Phe

Gln

Asn

325

Glu

Leu

Ser

Asn

Thr

405

Leu

Ala

Thr

Ser

Thr

Arg

310

Gln

Gln

Val

Gly

Leu

390

Pro

Gln

Pro

Leu

Tyr

Thr

295

Val

Thr

Asn

Gln

Gln

375

Gln

Thr

Asn

Met

Thr
455

Ser

280

Ser

Ser

Ser

Gln

Gly

360

Thr

Leu

Val

Leu

Gln

440

Pro

P109649-seql-000001
Thr Thr Thr Thr Thr

Gly

Gly

Gly

Gln

345

Gly

Phe

Gln

Gly

Gln

425

Gly

Ile

Ser

Leu

Gly

330

Thr

Gln

Thr

Ala

Pro

410

Val

Val

Ala

Ser

Gln

315

Ser

Gln

Ala

Thr

Val

395

Asn

Gln

Ser

Ser

Gly

300

Gly

Leu

Gln

Leu

Gln

380

Pro

Gly

Asn

Leu

Ala
460

Page 78

285

Thr

Ser

Gln

Gln

Gln

365

Ala

Asn

Gln

Pro

Gly

445

Ala

Ser

Asn

Asp

Ala

Gln

350

Ala

Ile

Ser

Val

Gln

430

Gln

Ser

Asn

Ser

Ala

Gly

335

Ile

Leu

Ser

Gly

Ser

415

Ala

Thr

Ile

Met

Gln

Leu

320

Gln

Leu

Gln

Gln

Pro

400

Trp

Gln

Ser

Pro



Ala

465

Leu

His

His

Asp

Pro

545

Cys

Gln

Ser

Met

Leu

625

Pro

Gly

Gln

Pro

Gly

Asp

530

Gln

Lys

His

His

Cys

610

Gln

Glu

Thr

Thr

Ile

Ala

515

Thr

Ala

Asp

Ile

Leu

595

Thr

Arg

Cys

Val

Ile

Gln

500

Gln

Ala

Gly

Ser

Cys

580

Arg

Trp

His

Pro

Thr

Asn

485

Gly

Leu

Gly

Arg

Glu

565

His

Ala

Ser

Lys

Lys
645

Val

470

Leu

Leu

Gly

Gly

Arg

550

Gly

Ile

His

Tyr

Arg

630

Arg

Asn

Ser

Pro

Leu

Glu

535

Thr

Arg

Gln

Leu

Cys

615

Thr

Phe

Ala

Ala

Leu

His

520

Glu

Arg

Gly

Gly

Arg

600

Gly

His

Met

P109649-seql-000001
Leu Ser Ser

Ala

Leu

Ala

505

Gly

Gly

Arg

Ser

Cys

585

Trp

Lys

Thr

Arg

Gln

Gly

490

Ile

Ala

Glu

Glu

Gly

570

Gly

His

Arg

Gly

Ser
650

475

Thr

Ala

Gly

Asn

Ala

555

Asp

Lys

Thr

Phe

Glu

635

Asp

Ser

Asn

Gly

Ser

540

Cys

Pro

Val

Gly

Thr

620

Lys

His

Page 79

Gly

Ala

Asp

525

Pro

Thr

Gly

Tyr

Glu

605

Arg

Lys

Leu

Met

Ile

Pro

510

Gly

Asp

Cys

Lys

Gly

590

Arg

Ser

Phe

Ser

Pro

Gln

495

Gly

Ile

Ala

Pro

Lys

575

Lys

Pro

Asp

Ala

Lys
655

Gly

480

Val

Asp

His

Gln

Tyr

560

Lys

Thr

Phe

Glu

Cys

640

His



Ile Lys Thr His Gln
660

Val Gly Thr Leu Pro
675

Thr Ala Thr Pro Ser
690

Ala Ile Cys Pro Glu
705

Val Met Gln Val Ala
725

Phe

210> 75

<211> 781

<212> PRT

<213> Mus musculus

<400> 75
Met Ser Asp Gln Asp
1 5

Ile Glu Lys Asp Val
20

Gly Ala Ala Phe Ser
35

Ser Ser Gly Gly Gly
50

Leu Leu Ala Ala Thr

Asn

Leu

Ala

Gly

710

Asp

His

Gly

Gln

Gly

Cys

Lys

Asp

Leu

695

Ile

Leu

Ser

Gly

Thr

Gly

55

Ser

Lys

Ser

680

Ile

Ala

Gln

Met

Asn

Arg

40

Gln

Arg

P109649-seql-000001
Gly Gly Pro Gly Val

665

Gly

Thr

Arg

Ser

Asp

Asn

25

Ser

Glu

Ile

Ala

Thr

Leu

Ile
730

Glu

10

Gly

Ser

Ser

Gly

Asn

Ala

715

Asn

Val

Gly

Ser

Gln

Ser

Met

700

Asn

Ile

Thr

Ser

Thr

Pro
60

Glu Ser Pro

Page 80

Glu

685

Val

Ser

Ser

Ala

Gly

Gly

45

Ser

Asn

Ala

670

Gly

Ala

Gly

Gly

Val

Asn

30

Ser

Pro

Glu

Leu

Ser

Met

Ile

Asn
735

Val

15

Gly

Ser

Leu

Asn

Ser

Gly

Glu

Asn

720

Gly

Lys

Gly

Ser

Ala

Ser



65

Asn

Leu

Ser

Ser

Gln

145

Thr

Gln

Ala

Ala

Ala

225

Ala

Val

Asn

Thr

Ser

Thr

130

Tyr

Gly

Phe

Gln

Asn

210

Ala

Asn

Ala

Ser

Ala

Ser

115

Asn

Val

Leu

Gln

Val

195

Gln

Met

Asn

Leu

Gln

Ala

100

Ser

Gly

Val

Pro

Thr

180

Gln

Gln

Pro

Val

Asn

Gly

85

Gln

Gly

Ser

Ala

Gly

165

Val

Gln

Ile

Asn

Leu

245

Gly

70

Pro

Leu

Ala

Glu

Ala

150

Val

Asp

Asp

Ile

Leu

230

Ser

Asn

Ser

Ser

Thr

Ser

135

Thr

Met

Gly

Gly

Pro

215

Leu

Gly

Ile

Gln

Gln

Pro

120

Ser

Pro

Pro

Gln

Ser

200

Asn

Gln

Gln

Thr

P109649-seql-000001

Ser

Gly

105

Thr

Lys

Asn

Asn

Gln

185

Gly

Arg

Gln

Thr

Leu

Gly

90

Ala

Ser

Asn

Leu

Ile

170

Leu

Gln

Gly

Ala

Gln
250

75

Gly Thr Gly

Asn

Lys

Arg

Gln

155

Gln

Gln

Ile

Ser

Val

235

Tyr

Gly

Glu

Thr

140

Asn

Tyr

Phe

Gln

Gly

220

Pro

Val

Leu Pro Val

Page 81

Trp

Gln

125

Val

Gln

Gln

Ala

Ile

205

Gly

Leu

Thr

Asn

Glu

Gln

110

Ser

Ser

Gln

Val

Ala

190

Ile

Asn

Gln

Asn

Ser

Leu

95

Ile

Gly

Gly

Val

Ile

175

Thr

Pro

Ile

Gly

Val

255

Val

80

Asp

Ile

Asn

Gly

Leu

160

Pro

Gly

Gly

Ile

Leu

240

Pro

Ser



Ala

Gly

Ser

305

Thr

Ile

Gln

Ile

Lys

385

Gln

Ala

Thr

Ile

Ala

Ser

290

Ser

Asn

Met

Thr

Gln

370

Glu

Pro

Pro

Leu

Ile

Thr

275

Gln

Ala

Ala

Asn

Pro

355

Gln

Gly

Gln

Leu

Gln

435

Arg

260

Leu

Glu

Ser

Asn

Phe

340

Gln

Asn

Glu

Leu

Ser

420

Asn

Thr

Thr

Ser

Leu

Ser

325

Thr

Arg

Gln

Gln

Val

405

Gly

Leu

Pro

Pro

Ser

Val

310

Tyr

Ser

Val

Thr

Ser

390

Gln

Gln

Gln

Thr

Ser

Ser

295

Ser

Ser

Ser

Gly

Ser

375

Gln

Gly

Thr

Leu

Val

Ser

280

Gln

Ser

Thr

Gly

Gly

360

Gly

Gln

Gly

Phe

Gln

440

Gly

P109649-seql-000001

265

Gln

Pro

Gln

Thr

Ser

345

Leu

Gly

Thr

Gln

Thr

425

Ala

Pro

Ala

Val

Ala

Thr

330

Ser

Gln

Ser

Gln

Ala

410

Thr

Val

Gly Thr Ile

Thr

Ser

315

Thr

Gly

Gly

Leu

Gln

395

Leu

Gln

Gln

Ser

300

Ser

Thr

Thr

Ser

Gln

380

Gln

Gln

Ala

Asn

Asn Gly Gln
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285

Gly

Ser

Ser

Ser

Asp

365

Gly

Gln

Ala

Ile

Ser

445

Val

270

Ser

Thr

Ser

Asn

Ser

350

Ser

Ser

Ile

Leu

Ser

430

Gly

Ser

Ser

Ala

Phe

Met

335

Gln

Leu

Gln

Leu

Gln

415

Gln

Pro

Trp

Ser

Ile

Phe

320

Gly

Gly

Asn

Gln

Ile

400

Ala

Glu

Ile

Gln



Thr

465

Ile

Ser

Gly

Gln

Gln

545

Gly

Glu

Ala

Asp

Ile

625

Leu

450

Leu

Thr

Asn

Thr

Thr

530

Leu

Thr

Thr

Gly

Ser

610

Cys

Arg

Gln

Leu

Thr

Val

515

Ile

Pro

Gln

Ala

Arg

595

Glu

His

Ala

Leu

Ala

Thr

500

Thr

Asn

Gly

Leu

Gly

580

Gly

Ile

His

Gln

Pro

485

Leu

Val

Leu

Leu

Gly

565

Gly

Thr

Arg

Gln

Leu

Asn

470

Met

Thr

Asn

Ser

Pro

550

Leu

Glu

Arg

Ala

Gly

630

Arg

455

Leu

Gln

Pro

Ala

Ala

535

Leu

His

Gly

Arg

Ser

615

Cys

Trp

Gln

Gly

Ile

Ala

520

Leu

Ala

Gly

Glu

Glu

600

Gly

Gly

His

P109649-seql-000001

Val

Val

Ala

505

Gln

Gly

Ile

Ser

Asn

585

Ala

Asp

Lys

Thr

Gln

Ser

490

Ser

Leu

Thr

Ala

Gly

570

Ser

Cys

Pro

Val

Asn

475

Leu

Ala

Ser

Ser

Asn

555

Gly

Ser

Thr

Gly

Tyr
635

460

Pro

Gly

Ala

Ser

Gly

540

Thr

Asp

Asp

Cys

Lys

620

Gly

Gly Glu Arg
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Gln

Gln

Ser

Met

525

Ile

Pro

Gly

Leu

Pro

605

Lys

Lys

Pro

Ala

Thr

Ile

510

Pro

Gln

Gly

Ile

Gln

590

Tyr

Lys

Thr

Phe

Gln

Ser

495

Pro

Gly

Val

Asp

His

575

Pro

Cys

Gln

Ser

Met

Thr

480

Ser

Ala

Leu

His

His

560

Asp

Gln

Lys

His

His

640

Cys



Asn

Arg

Cys

Thr

705

Thr

Ser

Glu

Thr

Trp

His

Pro

690

His

Leu

Ala

Gly

Glu
770

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

<220>
<223>

<400>
kgggcggrry

Ser

Lys
675

Lys

Gln

Pro

Leu

Ile
755

Leu

76
10
DNA

Tyr

660

Arg

Arg

Asn

Leu

Ile

740

Ala

Gln

645

Cys

Thr

Phe

Lys

Asp

725

Thr

Arg

Ser

Gly

His

Met

Lys

710

Ser

Thr

Leu

Ile

Lys

Thr

Arg

695

Gly

Gly

Asn

Ala

Asn
775

Artificial Sequence

Spl binding site

76

Arg

Gly

680

Ser

Gly

Ala

Met

Asn

760

Ile

P109649-seql-000001

Phe

665

Glu

Asp

Pro

Gly

Val

745

Ser

Ser

650

Thr

Lys

His

Gly

Ser

730

Ala

Gly

Gly

Arg Ser

Lys Phe

Leu Ser

700

Val Ala

715

Glu Gly

Met Glu

Ile Asn

Asn Gly
780
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Asp

Ala

685

Lys

Leu

Thr

Ala

Val

765

Phe

Glu

670

Cys

His

Ser

Ala

Ile

750

Met

655

Leu

Pro

Ile

Val

Thr

735

Cys

Gln

Gln

Glu

Lys

Gly

720

Pro

Pro

Val



