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SEQUENCE LISTING
FREELINE THERAPEUTICS LIMITED
POLYNUCLEOTIDE
N418304W0

GB2009741.6
2020-06-25

<160> 202

<170>

<216> 1
<211>
<212>
<213>

DNA
<220>
<223>

<400> 1
aaggtgacct

acacacctga
tgcgtgtgca
cggagatctt
aagtttctga
ggcaacacag
ttcatctgta
tttcagcagg
accgagtgcc
acaaagcgga
gccgattctc
aaggcctgceg
tgtcagggca
aacggcegags

gtgacccagg

1698

atacatctca
gctgcgacaa
agctgcctta
ttccaacata
acaatggcac
attccgaggg
agagctcctg
gcgecgacac
tgcacgtgca
gaaccatggg
caatggacga
acggcatcaa
agggctttca

tggattgtat

aggagaccga

PatentIn version 3.5

Artificial Sequence

Synthetic construct

ggaggatctg
ggtgttctgt
tcagtgccca
ctgccagcag
ctgcacagcc
catcgtggag
gtctatgaga
acagaggcgc
ctgtaggggc
ctatcaggac
tttctttcag
tgactgtggc
ctgcaagagc
caccggagag

gatcctgaca

gtggagaaga
cagccatggc
aagaacggca
aagagcctgg
gagggcaagt
gtgaagctgg
gaggccaacg
ttcaagctgt
ctggagacaa
ttcgccgacg
tgcgtgaacg
gatcagtccg
ggcgtgtgca
gacgaagtgg

gccgacatgg

agtgtctggc
agcggtgcat
ccgececgtgtg
agtgtctgca
tctctgtgag
tggaccagga
tggcctgect
ccgacctgtc
gcctggecga
tggtgtgcta
gcaagtacat
acgagctgtg
tcccctccca
gatgcgcagg

atgccgagag

caagaagtac
cgagggaacc
cgccacaaat
ccccggeacc
cctgaagcac
taagaccatg
ggatctgggc
tatcaatagc
gtgcaccttt
cacccagaag
cagccagatg
ctgtaaggcc
gtatcagtgc
cttcgectcc

gcgccggatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



aagtctctgc
cgcatcgtgg
gacgcaagcg
gcacactgcc
tggatccacc
gagaactaca
ggcaataaga
tacctgtttc
gagcgggtgt
tacggcaatc
gacgcctgta
tacgtgtggg
tacaccaagg
tctcagtaca
<210> 2

<211>

<212>
<213>

DNA
<220>
<223>

<400> 2
aaagtgacct

acccacctga
tgtgtgtgca
agaagaagct
aagtttctga
ggcaacaccg
ttcatctgca

ttccagcagg

1698

tgcctaagct
gaggcaagag
gaatcacctg
tgagagcatc
ctgacctgaa
atgccggcac
aggactgtga
agccaaacga
tctccctgea
ggttctatga
agggcgattc
gagtggtgag
tggccaatta

acgtgtga

acaccagcca
gctgcgacaa
agctgcccta
tccctaccta
acaacggcac
actctgaggg
agagcagctg

gcgecgacac

gagctgtggc
ggcacagctg

cggaggcatc

caagacacac
gagaatcgtg
atatcagaac
gctgccacgc
tacctgcatc
gtggggcgag
gaaggagatg
cggaggacca
ctggggagag

ttttgactgg

Artificial Sequence

Synthetic construct

agaggacctg
ggtgttctgc
tcagtgcccc
ctgccagcag
ctgtaccgcc
catcgtggaa
gtccatgcgc

acagagaaga

gtgaagaata
ggcgatctgc
tatatcggag
aggtaccaga
atcgagtatg
gacatcgccc
tccatccctg
gtgagcggat
gtgaagctga
gagtgcgccg
ctggtgtgca
aactgcggca

atctcctacc

gtggaaaaga
cagccttggc
aagaatggca
aaaagcctgg
gagggcaagt
gtgaagctgg
gaggccaatg

ttcaagctga

gaatgcacat
catggcaggt
gatgttggat
tctggaccac
tggataggat
tgatcgagat
catgcgtgcc
ggggaageea
tctccaactg
gcacctacga
tggacgcaaa
agccagagtt

acgtgggcag

agtgcctggc
agagatgcat
cagccgtgtg
aatgtctgca
ttagcgtgtc
tggaccagga

tggcttgtct

gcgacctgag

cagaaggaag
ggccatcaag
cctgaccgca
agtggtggat
catcttccac
gaagaaggat
ctggtctcct
gaaggacaat
ttctaagttt
tggcagcatc
caatgtgaca
tccecggegtc

gcctttcatc

caagaagtac
cgagggcacc
cgccaccaac
ccccggeacc
cctgaagcac
caagaccatg

ggatctggga

catcaacagc

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480



accgagtgcc
accaagagaa
gccgactctc
aaggcctgceg
tgtcaaggca
aatggcgagg
gtgacccaag
aaaagcctgc
agaatcgtcg
gatgccagcg
gctcattgtc
tggattcacc
gagaactaca
gggaacaaga
tacctgttcc
gagagggtgt
tacggcaacc
gatgcctgta
tacgtgtggg
tacaccaagg
agccagtaca
<210> 3
<211> 1698
<212> DNA
<213>

<220>
<223>

<400> 3

tgcatgtgca
ggaccatggg
ccatggacga
acggcatcaa
agggcttcca
tggactgtat
aggaaaccga
tgcctaagct
gaggcaaaag
gcatcacatg
tgcgggcecag
ccgacctgaa
acgccggcac
aggactgcga
agcctaacga
tcagcctgca
ggttctacga
aaggcgattc
gcgtcgtgtc
tggccaacta

acgtgtga

ctgtagaggc
ctaccaggac
tttcttccag
cgattgcggc
ctgcaagtcc
caccggcgag
gatcctgacc
gtcctgcggc
agcacagctg
tggcggcatc
caagacccac
gcggatcgtg
ctaccagaac
gctgcctaga
tacctgcatc
gtggggcgaa
gaaagaaatg
tggcggccct
ctggggagag

cttcgactgg

Artificial Sequence

Synthetic construct

ctggaaacaa
ttcgccgacg
tgcgtgaacg
gatcagagcg
ggcgtgtgta
gatgaagtgg
gccgatatgg
gtgaagaacc
ggcgatctgc
tacatcggcg
cggtatcaga
atcgagtacg
gatatcgccc
tctatccccg
gtgtccggcet
gtgaaactga
gaatgcgccg
ctcgtgtgca
aattgtggca

atcagctacc

gcctggecga
tcgtgtgcta
gcaagtacat
acgagctgtg
tccctagcca
gctgtgeegg
acgccgagcg
ggatgcacat
cttggcaagt
gctgectggat
tctggaccac
tggaccggat
tgatcgagat
cctgtgttcc
ggggcragaga
tcagcaactg
gcacatacga
tggatgccaa
agcctgagtt

acgtgggcag

gtgcaccttc
cacccagaaa
cagccagatg
ctgcaaagcc
gtaccagtgc
atttgccagc
gcggagaatc
ccggegcaag
ggccatcaag
tctgacagcc
cgtggtggac
catcttccac
gaagaaggac
ttggagcccc
gaaggataac
cagcaagttc
cggctccatc
caatgtgacc
ccccggegtc

accctttatc

aaggtgacct atacatctca ggaggatctg gtggagaaga agtgtctggc caagaagtac

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60



acacacctga
tgtgtgtgca
aggagatctt
aagtttctga
ggcaacacag
ttcatctgta
tttcaacaag
acagagtgcc
acaaagagaa
gctgattctc
aaggcctgtg
tgtcagggca
aatggagagg
gtgacccagg
aagtctctgc
agaattgtgg
gatgcaagtg
gcacactgcc
tggatccacc
gagaactaca
ggcaataaga
tacctgtttc
gagagagtgt
tatggcaata
gatgcctgta
tatgtgtggg

tacaccaagg

gttgtgacaa
agctgcctta
ttccaacata
acaatggcac
atagtgaggg
agagctcctg
gagctgacac
tgcatgtgca
ggaccatggg
caatggatga
atggcatcaa
agggctttca
tggattgtat
aggagacaga
tgcctaagct
gaggcaagag
gaatcacctg
tgagagcatc
ctgacctgaa
atgctggcac
aggactgtga
agccaaatga
tctccctgea
gattctatga
agggagatag
gagtggtgag

tggccaatta

ggtgttctgt
tcagtgccca
ctgccagcag
ctgcacagct
cattgtggag
gtctatgaga
acagaggaga
ctgtagaggc
ctatcaggac
tttctttcaa
tgactgtgga
ctgcaagagt
cacaggagag
gatcctgaca
gagctgtgga
ggcacagctg
tggaggcatc
caagacacac
gagaattgtg
atatcagaat
gctgccaaga
tacctgcatt
gtggggagag
gaaggagatg
tggaggacca
ctggggagag

ttttgactgg

cagccatggc
aagaatggca
aagagcctgg
gagggcaagt
gtgaagctgg
gaggccaatg
ttcaagctga
ctggagacaa
tttgctgatg
tgtgtgaatg
gatcagagtg
ggagtgtgca
gatgaagtgg
gctgacatgg
gtgaagaata
ggagatctgc
tatattggag
agataccaga
attgagtatg
gacattgccc
tccatccctg
gtatccggat
gtgaagctga
gagtgtgcag
ctggtgtgca
aactgtggca

atctcctacc

agagatgcat
ctgctgtgtg
agtgtctgca
tctctgtgag
tggaccagga
tggcctgect
gtgacctgtc
gcctggctga
tggtatgcta
gcaagtacat
atgagctgtg
tcccctccca
gatgtgcagg
atgctgagag
gaatgcacat
catggcaggt
gatgttggat
tctggaccac
tggataggat
tgattgagat
catgtgtgcc
ggggaageea
tctccaactg
gcacctatga
tggatgcaaa
agccagagtt

atgtgggcag

tgagggaacc

tgccacaaat
ccctggcacc
cctgaagcat
taagaccatg
ggatctgggc
tatcaatagc
gtgcaccttt
cacccagaag
cagccagatg
ttgcaaggcc
atatcagtgc
ctttgcctca
gagaaggatc
cagaaggaag
ggccatcaag
cctgacagca
agtggttgat
catcttccat
gaagaaggat
ctggtctcct
gaaggacaat
ttctaagttt
tggcagcatt
caatgtgaca
tcctggagtc

gcctttcatc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



tctcagtaca

<210> 4
<211>
<212>
<213>

DNA
<220>
<223>

<400> 4
aaggtgacct

acccacctga
tgtgtgtgca
agaaggagct
aagtttctga
ggcaacacag
ttcatctgca
ttccaacagg
acagagtgcc
accaagagaa
gctgactctc
aaggcctgtg
tgtcaaggca
aatggagagg
gtgacccaag
aaaagcctgc
agaattgtgg
gatgccagtg
gctcattgtc
tggattcacc

gagaactaca

1698

atgtgtga

acaccagcca
gctgtgacaa
agctgcccta
tccctaccta
acaatggcac
actctgaggg
agagtagctg
gagctgacac
tgcatgtgca
ggaccatggg
ccatggatga
atggcatcaa
agggcttcca
tggactgtat
aggaaacaga
ttcctaagct
gaggcaaaag
gcatcacatg
tgagagccag
ctgacctgaa

atgctggcac

Artificial Sequence

Synthetic construct

agaggacctg
ggtgttctgc
tcagtgcccc
ctgccagcag
ctgtacagct
cattgtggaa
gtccatgaga
acagagaaga
ctgtagaggc
ctaccaggac
tttctttcaa
tgattgtgga
ctgcaagagt
cacaggagag
gatcctgaca
gtcctgtgga
agcacagctg
tggaggcatc
caagacccac
gagaattgtg

ctaccagaat

gtggaaaaga
cagccttggc
aagaatggca
aaaagcctgg
gagggcaagt
gtgaagctgg
gaggccaatg
ttcaagctga
ctggaaacaa
tttgctgatg
tgtgtgaatg
gatcagagtg
ggagtgtgta
gatgaagtgg
gctgatatgg
gtgaagaaca
ggagatctgc
tacattggag
agatatcaga
attgagtatg

gatattgccc

agtgcctggc
agagatgcat
cagctgtgtg
aatgtctgca
ttagtgtgtc
tggaccagga
tggcttgtct
gtgacctgag
gcctggctga
tggtgtgcta
gcaagtacat
atgagctgtg
tccctagcca
gctgtgetgg
atgctgagag
gaatgcacat
cttggcaagt
gctgectggat
tctggaccac
tggacagaat

tgattgagat

caagaagtac
tgagggcacc
tgccaccaac
ccctggcacc
cctgaagcat
caagaccatg
ggatctggga
catcaacagc
gtgcaccttc
cacccagaaa
cagccagatg
ctgcaaagcc
gtaccagtgc
atttgccagt
aaggagaatc
cagaaggaag
ggccatcaag
tctgacagct
agtggtagac
catcttccat

gaagaaggat

1698

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ggaaacaaga
tacctgttcc
gagagggtgt
tatggcaaca
gatgcctgta
tatgtgtggg
tacaccaagg
agccagtaca
<210> 5

<211>

<212>
<213>

DNA
<220>
<223>

<400> 5
aaggtgacct

acccacctga
tgtgtgtgca
agaaggagct
aagttcctga
ggcaacacag
ttcatctgca
ttccagcaag
acagagtgcc
accaagagaa
gctgacagcc
aaggcctgtg
tgccagggca

aatggagagg

1698

aagactgtga
agcctaatga
tcagcctgca
gattctatga
aaggagattc
gagtggtatc
tggccaacta

atgtgtga

acaccagcca
gctgtgacaa
agctgcccta
tccccaccta
acaatggcac
acagtgaggg
agagcagttg
gagctgacac
tgcatgtgca
ggaccatggg
ccatggatga
atggcatcaa
agggcttcca

tggactgcat

gctgcctaga
tacctgcata
gtggggagaa
gaaagaaatg
tggaggccct
ctggggagag

ctttgactgg

Artificial Sequence

Synthetic construct

ggaggacctg
ggtgttctgc
ccagtgcccc
ctgccagcag
ctgcacagct
cattgtggag
gagcatgaga
ccagagaagg
ctgcagaggc
ctaccaggac
cttcttccag
tgactgtgga
ctgcaagagt

cacaggagag

tctatccctg
gtttctggat
gtgaaactga
gaatgtgctg
cttgtgtgca
aattgtggca

atcagctacc

gtggagaaga
cagccctggc
aagaatggca
aagagcctgg
gagggcaagt
gtgaagctgg
gaggccaatg
ttcaagctga
ctggagacca
tttgctgatg
tgtgtgaatg
gaccagagtg
ggagtgtgca

gatgaggtgg

cctgtgttcc
ggggcragaga
tcagcaactg
gcacatatga
tggatgccaa
agcctgagtt

atgtgggcag

agtgcctggc
agagatgcat
cagctgtgtg
agtgcctgca
tcagtgtgag
tggaccagga
tggcctgect
gtgacctgag
gcctggctga
tggtttgcta
gcaagtacat
atgagctgtg
tccccagcca

gctgtgetgg

ttggagcccc
gaaggataat
cagcaagttc
tggctccatt
caatgtgacc
ccctggagtc

accctttatc

caagaagtac
tgagggcacc
tgccaccaac
ccctggcacc
cctgaagcat
caagaccatg
ggacctgggc
catcaacagc
gtgcaccttc
cacccagaag
cagccagatg
ctgcaaggcc
gtaccagtgc

ctttgccagt

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gtgacccagg
aagagcctgc
agaattgtgg
gatgccagtg
gcccactgcec
tggattcacc
gagaactaca
ggcaacaaga
tacctgttcc
gagagagtgt
tatggcaaca
gatgcctgca
tatgtgtggg
tacaccaagg
agccagtaca
<210> 6

<211>

<212>
<213>

DNA
<220>
<223>

<400> 6
aaggtgacct

acacatctgt
tgtgtgtgta
aggaggtcat
aagttcctga
ggaaatacag

ttcatctgca

1698

aggagacaga
tgcccaagct
gaggcaagag
gcatcacctg
tgagagccag
ctgacctgaa
atgctggcac
aagactgtga
agcccaatga
tcagcctgca
gattctatga
agggagacag
gagtggttag
tggccaacta

atgtgtaa

atacatcaca
catgtgacaa
agctgcctta
tccctacata
ataatggaac

actcagaggg

agtcatcatg

gatcctgaca
gagctgtgga
agcccagctg
tggaggaatc
caagacccac
gagaattgtg
ctaccagaat
gctgcccaga
cacctgtatt
gtggggagag
gaaggagatg
tggaggcccc
ctggggagag

ctttgactgg

Artificial Sequence

Synthetic construct

ggaggacctg
ggtgttctgt
tcagtgtcct
ttgtcagcag
atgtacagct
aattgtggag

gtcaatgagg

gctgacatgg
gtgaagaaca
ggagacctgc
tacattggag
agataccaga
attgagtatg
gacattgccc
agcatccctg
gtcagtggat
gtgaagctga
gagtgtgctg
ctggtgtgca
aactgtggca

atcagctacc

gtggagaaga
cagccttggc
aagaatggaa
aagtcactgg
gagggaaagt
gtgaagctgg

gaggccaatg

atgctgagag
gaatgcacat
cctggcaggt
gctgectggat
tctggaccac
tggacagaat
tgattgagat
cctgtgtgcc
ggggcragaga
tcagcaactg
gcacctatga
tggatgccaa
agcctgagtt

atgtgggcag

agtgtctggc
agaggtgtat
cagctgtgtg
agtgtctgca
tctcagtgtc

tggaccagga

tggcctgtct

aaggagaatc
cagaaggaag
ggccatcaag
tctgacagct
agtggttgac
cattttccat
gaagaaggat
ctggagcccc
gaaggacaat
cagcaagttc
tggcagcatt
caatgtgacc
ccctggagtg

acccttcatc

caagaagtat
tgagggaaca
tgccacaaat
tcctggaaca
actgaagcat

caagacaatg

ggacctggga

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420



ttccagcagg
acagagtgtc
acaaagagga
gctgactcac
aaggcctgtg
tgtcagggaa
aatggagagg
gtgacccagg
aagtcactgc
aggattgtgg
gatgcctcag
gcccattgtc
tggatccatc
gagaattata
ggaaataaga
tatctgttcc
gagagggtgt
tatggaaata
gatgcctgta
tatgtgtggg
tatacaaagg
tcacagtata
210> 7

<211>

<212>
<213>

DNA

<220>
<223>

<400> 7

1698

gagctgacac
tgcatgtgca
gaacaatggg
ctatggatga
atggaatcaa
agggattcca
tggactgtat
aggagacaga
tgcctaagct
gaggaaagag
gaatcacatg
tgagggcctc
ctgacctgaa
atgctggaac
aggactgtga
aacctaatga
tctcactgca

ggttctatga

agggagactc
gagtggtgtc
tggccaatta

atgtgtaa

acagaggags
ttgtagagga
atatcaggac
cttctttcaa
tgactgtgga
ttgcaagtca
cacaggagag
gatcctgaca
gtcatgtgga
ggcccagcectg
tggaggaatc
aaagacacat
gaggattgtg
atatcagaat
gctgcctagg
cacatgtatt
gtggggagag
gaaggagatg
aggaggacct
atggggagag

ttttgactgg

Artificial Sequence

Synthetic construct

ttcaagctgt
ctggagacat
tttgctgatg
tgtgtgaatg
gaccagtcag
ggagtgtgta
gatgaggtgg
gctgacatgg
gtgaagaata
ggagacctgc
tatattggag
agatatcaga
attgagtatg
gacattgccc
tcaatccctg
gtgtctggat
gtgaagctga
gagtgtgctg
ctagtatgta
aattgtggaa

atctcatatc

cagacctgtc
cactggctga
tggtttgtta
gaaagtatat
atgagctgtg
tcccttcaca
gatgtgcagg
atgctgagag
ggatgcatat
cttggcaagt
gatgttggat
tctggacaac
tggacaggat
tgattgagat
cctgtgtgcc
ggggaageea
tctcaaattg
gaacatatga
tggatgccaa
agcctgagtt

atgtgggaag

aatcaattca
gtgtacattc
tacacagaag
ctcacagatg
ttgcaaggcc
atatcagtgt
atttgcctca
aaggagaatc
caggaggaag
ggccatcaag
cctgacagct
agtggtggac
catcttccat
gaagaaggat
ttggtcccct
gaaggacaat
ttcaaagttc
tggatcaatt
taatgtgaca
ccctggagtg

gcctttcatc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698



aaggtgacct
actcacctga
tgtgtgtgta
aggaggagct
aagtttctga
ggaaatacag
ttcatctgca
tttcagcaag
actgagtgtc
actaagagga
gctgattctc
aaggcctgtg
tgccaaggca
aatggagagg
gtgactcaag
aagagcctgc
aggattgtgg
gatgccagtg
gctcattgtc
tggatccacc
gagaactaca
ggaaacaaga
tacctgttcc
gagagggtgt
tatggaaata
gatgcctgca

tatgtgtggg

atacctctca
gctgtgataa
agctgcccta
tccccaccta
ataatggaac
atagtgaggg
agagcagctg
gtgctgatac
tgcatgtgca
ggactatggg
ccatggatga
atggtatcaa
agggctttca
tggactgcat
aggagacaga
tgcctaagct
gaggaaagag
gaatcacctg
tgagggccag
ctgacctgaa
atgctggcac
aggattgtga
aacctaatga
ttagcctgca

ggttctatga

agggggactc

gtgtggtgag

agaggatctg
ggtgttctgc
tcagtgcccc
ctgtcagcag
ctgcacagct
aattgtggag
gagcatgagg
tcagaggagg
ttgtagagga
ataccaggat
cttctttcag
tgattgtgga
ttgcaagagt
cacaggggag
gatcctgact
gtcttgtgga
ggctcagcectg
tgggggaatc
caagactcat
gaggattgtg
ttaccagaat
gctgcctagg
tacctgcatt
gtggggtgag
gaaggagatg
tggaggcccc

ctggggegag

gtggagaaga
cagccctggc
aagaatggca
aagagcctgg
gagggaaagt
gtgaagctgg
gaggccaatg
tttaagctgt
ctggagacca
tttgctgatg
tgtgtgaatg
gaccagagtg
ggagtgtgca
gatgaggtgg
gctgacatgg
gtgaagaaca
ggagacctgc
tatattggtg
agataccaga
attgagtatg
gacattgctc
agcatccctg
gtgtctggct
gtgaagctga
gagtgtgctg
ctggtttgta

aactgtggaa

agtgcctggc
agaggtgcat
ctgctgtgtg
agtgtctgca
ttagtgtgag
tggaccagga
tggcctgect
ctgatctgtc
gcctggectga
tggtgtgtta
ggaagtacat
atgagctgtg
tccccagcca
gctgtgetgg
atgctgagag
ggatgcacat
cctggcaggt
gctgttggat
tctggaccac
tggataggat
tgattgagat
cctgtgtgcc
ggggaageea
tcagcaactg
gaacctatga
tggatgccaa

agcctgagtt

taagaagtat
tgagggcacc
tgctactaac
tcctgggacc
cctgaagcat
taagaccatg
ggacctgggg
tatcaatagc
gtgtactttt
tacccagaag
ctctcagatg
ttgtaaggct
gtatcagtgc
ctttgcttct
gaggaggatc
caggaggaag
ggctatcaag
cctgactgct
agtggtggac
catcttccat
gaagaaggat
ctggtctcct
gaaggataat
ctctaagttt
tggtagcatt
caatgtgact

ccctggagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tacaccaagg tggccaatta ttttgactgg atcagctacc atgtgggaag gccttttatc

tctcagtaca

<210> 8

<211> 1698
<212> DNA
<213>

<220>
<223>

<400> 8
aaggtgacct

acccacctga
tgtgtttgta
agaaggagct
aagtttctga
ggaaatacag
tttatatgca
tttcagcaag
acagaatgtc
accaagagaa
gcagatagcc
aaggcctgtg
tgccagggca
aatggagagg
gtgactcagg
aagagcctgc
agaattgtgg
gatgccagtg
gcacattgtc

tggatacacc

atgtgtaa

atacaagcca
gctgtgataa
agctgcccta
ttcccacata
ataatggaac
atagtgaggg
agagtagctg
gagctgatac
tgcatgtgca
ggaccatggg
ccatggatga
atggcatcaa
agggctttca
tggactgcat
aagaaacaga
tgcctaagct
gaggaaagag
gaatcacctg
tgagagccag

ctgacctgaa

Artificial Sequence

Synthetic construct

ggaggatctg
ggtgttttgc
tcagtgcccc
ctgtcagcag
atgcacagct
aatagttgaa
gagcatgaga
ccagagaagg
ttgcagagga
ctaccaggat
cttttttcaa
tgattgtgga
ttgcaagagt
tacaggggaa
aattctgaca
gagctgtgga
agcacagctg
tgggggaatt
caagacccat

gagaatagtg

gtggagaaga
cagccctggc
aagaatggca
aagagcctgg
gaaggaaagt
gtgaagctgg
gaagccaatg
tttaagctga
ctggagacca
tttgctgatg
tgtgtgaatg
gaccagagtg
ggagtttgca
gatgaagttg
gctgacatgg
gttaagaata
ggagacctgc
tatattggag
agataccaga

attgaatatg

agtgcctggc
agagatgcat
cagcagtgtg
aatgtctgca
ttagtgttag
tggaccagga
tggcctgect
gtgatctgag
gcctggctga
tggtttgtta
ggaagtacat
atgaactgtg
ttcccagcca
gctgtgeagg
atgcagaaag
gaatgcacat
cctggcaggt
gctgttggat
tatggacaac

tggatagaat

aaagaagtat
tgagggcacc
tgcaaccaat
tcctgggaca
cctgaagcat
taagacaatg
ggacctgggg
cataaatagc
atgtaccttt
tacacagaag
tagccagatg
ttgtaaggca
gtatcagtgc
ctttgcaagt
aagaagaata
tagaaggaag
ggcaattaag
tctgacagct
agtggtggac

tatttttcat

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gaaaattaca
ggaaataaga
tacctgtttc
gaaagagtgt
tatggaaata
gatgcctgca
tatgtgtggg
tacaccaagg
agccagtaca
<210> 9

<211>

<212>
<213>

DNA
<220>
<223>

<400> 9
aaggtgacct

acacacctct
tgtgtgtgta
aggaggagct
aagttcctga
ggaaatacag
ttcatctgta
ttccagcagg
acagaatgtc
acaaagagga
gctgattctc
aaggcctgtg

tgtcagggaa

1698

atgcaggcac
aggattgtga
agcctaatga
ttagcctgca

gattttatga

agggggacag
gagttgtgag
tggccaatta

atgtgtaa

atacatctca
cctgtgataa
agctgcctta
tcccaacata
ataatggaac
attcagaggg
agagcagctg
gagctgatac
tgcatgtgca
ggacaatggg
caatggatga
atggaatcaa

agggattcca

ctaccagaat
gctgcctaga
tacatgcatt
gtggggagaa
aaaggaaatg
tggaggcccc

ctggggggaa

ttttgactgg

Artificial Sequence

Synthetic construct

ggaggatctg
ggtgttctgt
tcagtgtcca
ctgtcagcag
atgtacagct
aattgtggaa
gagcatgagg
acagaggags
ttgcagaggt
ataccaggat
cttctttcag
tgattgtgga

ttgcaagtca

gacattgctc
agcatccctg
gttagtggct
gttaagctga
gaatgtgcag
ctagtatgta
aattgtggaa

attagctacc

gtggagaaga
cagccatggc
aagaatggaa
aagtcactgg
gaaggaaagt
gtgaagctgg
gaagccaatg
ttcaagctgt
ctggagacct
tttgctgatg
tgtgtgaatg
gaccagtcag

ggagtgtgta

tgattgaaat
cctgtgtgcc
ggggaagaga
taagcaattg
gcacatatga
tggatgccaa
agcctgagtt

atgtgggaag

agtgtctggc
agaggtgtat
cagctgtgtg
aatgtctgca
tctcagtgtc
tggaccagga
tggcctgtct
ctgatctctc
cactggctga
tggtgtgtta
gaaagtacat
atgaactgtg

tcccaagcca

gaagaaggat
ctggagccct
aaaggataat
cagcaagttt
tggcagcatt
taatgtgacc
tcctggagtt

accttttatt

caagaagtat
tgagggaacc
tgccacaaac
tccaggaaca
cctgaagcat
taagacaatg
ggacctggga
tatcaattcc
atgtacattc
tacacagaag
ctctcagatg
ctgcaaggcc

gtatcagtgt

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720

780



aatggagagg
gtgactcagg
aagtcactgc
aggattgtgg
gatgcctcag
gcccattgtc
tggatccacc
gaaaactaca
ggaaacaaga
tacctgttcc
gaaagggtgt
tatggaaata
gatgcctgta
tatgtgtggg
tacaccaagg
tctcagtaca
<210>
<211>

<212>
<213>

10

DNA
<220>
<223>

<400> 10
aaggtgacct

acccatctgt
tgtgtctgta
agaaggtcat
aaattcctga

ggaaacacag

1698

tggactgtat
aagaaacaga
tgcctaagct
gaggaaagag
gaatcacctg
taagagcctc
ctgacctgaa
atgctggaac
aggattgtga
aacctaatga
tctcactgca

ggttctatga

agggagactc
gagtggtgtc
tggccaatta

atgtgtaa

atacatccca
cttgtgacaa
aactgcccta
tcccaactta
acaatggcac

actcagaagg

cacaggagaa
aatcctgaca
gtcttgtgga
ggcccagcectg
tggaggaatc
aaagacacat
gaggattgtg
ataccagaat
gctgcctagg
tacatgtatt
gtggggagaa
aaaggaaatg
tggaggaccc

atggggagaa

ttttgactgg

Artificial Sequence

Synthetic construct

agaggatctt
ggtcttctgc
ccagtgccct
ctgccagcag
atgtacagct

gattgtggaa

gatgaagtgg
gctgacatgg
gtgaagaaca
ggagacctcc
tatattggag
agataccaga
attgaatatg
gacattgctc
tccatccctg
gtgtctggat
gtgaagctga
gaatgtgctg
ctggtttgta
aactgtggaa

atcagctacc

gtggaaaaga
cagccttggc
aagaatggaa
aagtctctgg
gaaggcaagt

gtcaagctgg

gatgtgcagg
atgctgaaag
ggatgcacat
catggcaggt
gatgttggat
tctggacaac
tggataggat
tgatagaaat
cctgtgtgcc
ggggaageea
tcagcaactg
gaacatatga
tggatgccaa
agccagagtt

atgtgggaag

aatgtctggc
agagatgtat
cagctgtctg
agtgtctcca
tctctgtctc

tggatcagga

atttgcctct
gaggaggatc
caggaggaag
ggccatcaag
cctgacagct
agtggtggac
catcttccat
gaagaaggat
ctggtctcct
aaaggataat
ttctaagttc
tggatccatt
caatgtgaca
cccaggagtg

gcctttcatc

caaaaagtac
tgaaggaact
tgctactaat
ccctggaact
cctcaaacat

taagaccatg

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360



tttatttgca
tttcaacaag
actgagtgtc
actaaaagaa
gcagactccc
aaggcttgtg
tgtcagggaa
aatggggagg
gtgacccaag
aagtcactgc
agaattgtgg
gatgccagtg
gcacactgtc
tggattcatc
gaaaactaca
gggaacaaaa
tacctctttc
gagagagtct
tatggaaaca
gatgcttgca
tatgtgtggg
tacaccaagg
agccagtaca
<210>
<211>

<212>
<213>

11

DNA

<220>
<223>

1698

agtcatcctg
gagcagacac
tgcatgtgca
ggactatggg
ccatggatga
atggaattaa
agggtttcca
tggactgcat
aggagacaga
tgcccaaact
gaggaaaaag
gtatcacatg
tgagagccag
ctgatctcaa
atgcaggaac
aggattgtga
agccaaatga
tctccctcca
ggttctatga
aaggagatag
gggtggtgag
tggctaatta

atgtctga

gtctatgaga
tcagaggaga
ttgtagagga
ataccaggac
ctttttccaa
tgactgtgga
ctgcaaaagt
tactggagag
gatcctgaca
gtcttgtgga
agcccagctt
tggaggcatc
taaaacccat
gagaattgtg
ctatcagaat
gctgcccaga
tacttgcatt
gtggggagag
aaaagagatg
tggtggaccc
ctggggagag

ctttgactgg

Artificial Sequence

Synthetic construct

gaagcaaatg
ttcaagctct
ctggagacct
tttgctgatg
tgtgttaatg
gatcagagtg
ggggtttgta
gatgaggtgg
gctgatatgg
gttaaaaaca
ggagatctcc
tatattggag
agatatcaga
attgagtatg
gatattgccc
agcatcccag
gtcagtggat
gttaagctca
gaatgtgcag
ctggtctgta
aattgtggga

atcagttacc

tggcctgect
ctgacctgtc
cacttgctga
tggtgtgcta
ggaaatatat
atgagctctg
ttccttctca
ggtgtgctgg
atgctgaaag
gaatgcacat
cttggcaagt
ggtgctggat
tctggacaac
tggacagaat
tcattgagat
cttgtgtgcc
ggggtagaga
tcagtaattg
gaacatatga
tggatgccaa
agcctgagtt

atgtgggtag

ggatctgggc

tattaatagc
atgtacattc
tacccagaag
tagtcagatg
ttgcaaagcc
ataccaatgc
ctttgcttct
gagaagaatt
cagaagaaag
ggccattaag
tctcacagct
agtggttgat
tatttttcat
gaagaaggat
ttggtctcca
gaaagataat
ctccaagttt
tggtagtatt
caatgtgact
tccaggagtc

gcccttcatt

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698



<400> 11
aaggttacct

acccacctca
tgtgtgtgca
agaagatcct
aagtttctga
ggaaacacag
ttcatttgta
tttcaacaag
actgagtgtc
accaaaagga
gctgactccc
aaggcctgtg
tgtcagggga
aatggggaag
gtgacccagg
aagagcctcc
aggattgtgg
gatgcctcag
gcccattgcec
tggattcatc
gagaactata
gggaataaaa
tacctcttcc
gagagggttt
tatggaaaca

gatgcctgta

atacatccca
gttgtgataa
agctgccata
tccctacata
ataatggcac
atagtgaggg
aatcttcatg
gagcagatac
tgcatgtgca
gaaccatggg
ccatggatga
atggtatcaa
agggatttca
tggactgcat
aggaaacaga
tgcctaagct
gagggaaaag
ggatcacatg
tgagggcctc
ctgacctgaa
atgctggaac
aggactgtga
aacccaatga
tcagtctgca
ggttctatga

aaggggattc

ggaagacctg
ggtcttttgc
ccagtgtccc
ctgccagcag
atgcacagct
aattgtggaa
gagtatgaga
ccagagaagg
ttgtagagga
ttatcaggac
cttctttcaa
tgactgtgga
ctgcaaaagt
tacaggggaa
gatcctgaca
cagttgtgga
agcccagctt
tggagggatc
aaagacccac
gagaattgtg
ttatcagaat
actcccaaga
cacttgtatt

gtggggggag

aaaagaaatg

tggagggcca

gtggagaaaa
cagccatggc
aaaaatggga
aagagtcttg
gaaggcaaat
gttaagctgg
gaagctaatg
tttaagctga
ctggagacat
tttgcagatg
tgtgtgaatg
gaccagtctg
ggggtttgca
gatgaggttg
gctgatatgg
gtcaaaaata
ggagacctgc
tatattggtg
agatatcaga
attgaatatg
gatattgcac
agcattcctg
gtcagtggat
gtcaagctca
gagtgtgctg

cttgtctgta

agtgtcttgc
agagatgtat
cagcagtctg
agtgcctgca
tcagtgtctc
tggaccagga
tggcatgtct
gtgatctctc
cactggcaga
tggtctgtta
ggaaatacat
atgagctctg
tccccagtca
gttgtgctgg
atgcagaaag
ggatgcatat
catggcaggt
gatgttggat
tctggaccac
tggacaggat
tgattgagat
catgtgtgcc
ggggtagaga
tcagcaactg
ggacttatga

tggatgctaa

caagaagtac
tgaaggcact
tgcaactaat
cccaggcaca
cctgaaacat
taaaaccatg
ggaccttgga
cattaactct
atgtactttt
cacccagaag
ctcccagatg
ctgcaaggcc
gtaccagtgc
gtttgctagt
aagaagaatt
taggagaaag
tgccatcaag
tctgactgct
tgtggtggac
tatctttcat
gaagaaggat
ttggtctcct
aaaagacaat
ctccaaattc
tggtagtatt

caatgtgacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



tatgtctggg gagtggtgtc atggggagaa aattgtggca aacctgagtt tcctggagtg

tatacaaagg tggctaacta ttttgattgg atcagttatc atgttggtag acccttcatc

agtcagtaca

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

12
1698
DNA

<220>
<223>

<400> 12
aaggtgacct

acccacctgt
tgtgtctgta
agaagatcat
aagtttctca
ggcaatacag
tttatctgca
tttcaacaag
acagagtgtc
acaaagagaa
gcagacagcc
aaggcatgtg
tgtcaaggca
aatggagagg
gtgacccagg
aaaagcctcc
agaattgtgg
gatgcctcag

gcccactgtc

atgtctag

acaccagcca
cctgtgacaa
agctgcctta
tcccaacata
acaatgggac
atagtgaggg
aaagcagctg
gagcagatac
tgcatgtgca
gaacaatggg
ccatggatga
atggtatcaa
aaggcttcca
tggattgcat
aggaaacaga
tgcctaaact
ggggaaagag
gcatcacctg

tcagagccag

Artificial Sequence

Synthetic construct

ggaggacctg

agtcttctgt
ccagtgtcct
ctgccagcag
atgtacagct
aattgttgag
gtccatgaga
ccagagaaga
ttgtagagga
ataccaggac
cttctttcag
tgattgtggg
ctgcaagtca
cacaggggag
aatcctgact
gtcttgtggt
agcacagctg
tggaggcatt

Caaaactcac

gtggaaaaga
cagccttggc
aagaatggga
aagagtctgg
gaaggaaaat
gttaagctgg
gaggctaatg
tttaaactgt
ctggagacca
tttgctgatg
tgtgtgaatg
gaccagagtg
ggggtgtgca
gatgaagtgg
gctgatatgg
gttaagaata
ggtgatctgc
tacattgggg

agatatcaga

aatgtcttgc
agagatgtat
ctgcagtctg
agtgtctgca
tctctgtgag
tggatcagga
tggcctgtct
cagatctgag
gcctggctga
tggtttgtta
gaaagtatat
atgagctctg
tcccctccca
gttgtgctgg
atgctgagag
gaatgcacat
cctggcaagt
gttgctggat

tttggacaac

taagaaatat
tgaagggaca
tgccactaat
tcctggcaca
cctgaaacat
Caaaacaatg
tgaccttggc
catcaattca
atgtaccttc
cacccagaag
tagccagatg
ttgtaaggct
ataccagtgc
gtttgcaagt
gagaagaatc
tagaagaaag
ggcaattaag
tctgacagca

agttgtggat

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tggattcacc
gagaactaca
ggaaataaaa
tacctcttcc
gaaagagttt
tatgggaaca
gatgcatgca
tatgtctggg
tatacaaaag
agccagtaca
<210> 13

<211>

<212>
<213>

DNA
<220>
<223>

<400> 13
aaggtgacct

acccatctgt
tgtgtgtgca
agaagatctt
aaattcctca
ggcaatactg
ttcatttgta
tttcaacaag
actgagtgtc
actaagagaa
gctgactctc

aaggcctgtg

1698

ctgatctgaa
atgctggcac
aggactgtga
aaccaaatga
tctccctgea
gattttatga
aaggagacag
gagtggtctc
tggccaacta

atgtctga

acacctctca
catgtgataa
agctgcccta
ttcctacata
ataatggcac
attcagaggg
agagtagctg
gggctgacac
tgcatgtgca
gaacaatggg
ccatggatga

atggaattaa

gagaattgtc
ataccagaat
actcccaaga
tacctgcatt
gtggggagag
gaaggagatg
tggaggtcca

ctggggtgaa

ctttgactgg

Artificial Sequence

Synthetic construct

ggaagacctg
agtgttctgt
ccagtgtcca
ctgtcagcag
atgtacagct
tattgttgaa
gtccatgagg
tcagagaagg
ttgtagaggg
ataccaggat
cttcttccaa

tgattgtggt

attgagtatg
gacattgccc
tcaattcctg
gtcagtggct
gtgaagctca
gaatgtgcag
cttgtctgca
aactgtggaa

atttcatacc

gtggagaaga
cagccttggc
aagaatggga
aagagtctgg
gagggaaagt
gtcaaactgg
gaggctaatg
tttaagctga
ctggagacta
tttgcagatg
tgtgtgaatg

gatcagagtg

tggacagaat
tcattgaaat
cctgtgtgcc
gggggagaga
ttagtaactg
gaacttatga
tggatgctaa
agcctgagtt

atgtggggag

agtgtcttgc
agagatgtat
ctgctgtttg
agtgcctcca
tttctgttag
tggatcagga
tggcatgcct
gtgacctgag
gccttgcaga
tggtgtgcta
ggaaatatat

atgagctctg

tattttccat
gaagaaggat
atggagtcct
gaaggataat
ttctaagttt
tggtagcatt
caatgtgact
cccaggagtg

accttttatc

caagaaatat
tgagggaaca
tgccactaac
ccctggcaca
cctcaagcat
taaaaccatg
ggacctgggc
cattaattca
gtgcacattc
cactcagaaa
ttcacagatg

ttgtaaggct

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720



tgccagggga agggttttca ctgtaaaagt ggggtttgta tcccctctca ataccagtgce 780

aatggggaag ttgattgcat tacaggagag gatgaggtgg gatgtgcagg ctttgccagt 840
gtgacacagg aagagacaga gatcctgaca gctgatatgg atgcagaaag aagaagaatc 900
aagtccctgec tccccaaact gtcctgtggg gtcaagaata gaatgcacat cagaaggaag 960
agaattgtgg gaggcaaaag ggcacagctg ggggacctcc catggcaggt ggcaattaag 1020
gatgccagtg gtatcacatg tggagggatt tacattggag gctgctggat tctcacagca 1080
gcccactgecc tcagagcatc taaaactcac agataccaga tttggaccac tgtggtggac 1140
tggattcacc ctgacctgaa gagaattgtg attgaatatg tggatagaat cattttccat 1200
gaaaattaca atgctggcac ttatcagaat gacattgcac tcattgagat gaagaaagat 1260
gggaataaaa aggactgtga actgcccaga agcattccag cttgtgtgcc atggagtcca 1320
tatctgtttc agccaaatga tacatgcata gtgtctggtt ggggaagaga gaaggacaat 1380
gaaagggttt ttagcctcca gtggggggag gtcaagctga ttagcaactg cagtaaattc 1440
tatggcaaca gattttatga gaaggagatg gaatgtgcag gcacttatga tggctcaatt 1500
gatgcctgca agggagattc tggtggaccc ctggtgtgca tggatgccaa taatgtcacc 1560
tatgtctggg gtgtggttag ctggggagag aactgtggga agcctgagtt tccaggagtg 1620
tatacaaaag tggcaaatta ctttgactgg atctcctatc atgtggggag accctttatc 1680
tctcagtaca atgtttga 1698
<210> 14

<211> 1698

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic construct

;:Zgigaiit atacctctca ggaggacctg gttgagaaaa agtgcctggc taaaaagtac 60
acccacctct cttgtgataa ggtgttctgc cagccttggc agagatgcat tgaaggcaca 120
tgtgtttgta aactgcctta ccagtgtccc aaaaatggga ctgctgtgtg tgccacaaat 180
agaaggagct ttccaaccta ctgtcagcag aagagccttg aatgcctcca tcctgggaca 240

aaattcctga acaatggaac ctgtacagct gaaggcaaat ttagtgttag cctgaaacat 300



gggaatacag
tttatctgca
tttcaacaag
acagaatgtc
accaagagaa
gcagacagtc
aaagcatgtg
tgccagggaa
aatggagaag
gttacccaag
aagtccctgc
agaattgtgg
gatgccagtg
gcccactgcec
tggattcatc
gaaaattaca
gggaataaaa
tacctcttcc
gagagagtct
tatgggaaca
gatgcttgta
tatgtttggg
tatacaaaag
agtcagtaca
<210>
<211>

<212>
<213>

15
1698
DNA

attctgaggg
agagtagctg
gagctgacac
tgcatgtgca
gaaccatggg
ccatggatga
atggcatcaa
agggtttcca
tggattgcat
aagagacaga
tgcctaaact
ggggaaaaag
ggatcacatg
tgagggccag
ctgatctcaa
atgcaggcac
aggattgtga
aacccaatga
tcagcctgca

ggttctatga

agggggacag
gagtggttag
tggctaatta

atgtctag

aattgtggag
gtccatgaga
ccagagaaga
ttgtagagga
atatcaggat
cttcttccag
tgattgtgga
ctgcaaaagt
tacaggagag
gattctgaca
gtcctgtggt
agcccagctt
tggaggaatt
caaaacccac
gagaattgtt
ataccaaaat
gctccccagg

cacctgcatt

gtgggeggag
gaaggagatg
tgggggacca

ctggggagaa

ttttgattgg

Artificial Sequence

gtcaaactgg
gaggccaatg
ttcaaactca
ctggaaacta
tttgctgatg
tgtgtgaatg
gaccagagtg
ggagtttgca
gatgaagtgg
gctgacatgg
gtcaagaata
ggagacctgc
tacattggag
agataccaga
attgagtatg
gacattgcac
agcattcctg
gtcagtggct
gtgaagctga
gagtgtgctg
ctggtttgta
aattgtggaa

atcagttatc

tggaccagga

tggcatgcct
gtgacctgag
gccttgcaga
tggtgtgcta
gcaagtatat
atgaactgtg
tccccagcca
gatgtgctgg
atgcagagag
gaatgcacat
cttggcaagt
ggtgctggat
tctggacaac
tggataggat
tcattgagat
cttgtgtccc
ggggtagaga
ttagcaattg
gcacctatga
tggatgcaaa

aacctgagtt

atgttgggag

taaaaccatg
ggatcttggg
tattaactca
gtgcactttt
cacccagaaa
ttcccagatg
ctgtaaggct
gtaccagtgc
ctttgecttct
gagaagaatt
cagaaggaag
ggctattaag
tctcacagct
agttgtggat
cattttccat
gaagaaggat
ctggtcccct
aaaagataat
tagcaagttt
tggctctatt
caatgtgacc
tcctggtgtc

accctttatt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698



<220>
<223>

<400> 15
aaggtgacct

actcacctca
tgtgtgtgca
aggagatcct
aagtttctga
ggaaacactg
ttcatctgca
tttcagcaag
acagaatgtc
acaaagagaa
gctgattcac
aaagcatgtg
tgccagggca
aatggggagg

gtgacacagg

aagtccctcc
agaattgtgg
gatgcaagtg
gcccactgtc
tggattcacc
gagaactaca
gggaacaaaa
tatctctttc
gagagagtgt

tatgggaata

acactagcca
gctgtgacaa
aactcccata
ttcccaccta
ataatggcac
attcagaggg
agtccagttg
gagctgacac
tgcatgtgca
gaactatggg
ccatggatga
atggtatcaa
agggattcca
tggactgcat
aggaaactga
tccctaaact
gaggcaagag
ggattacatg
tgagagcctc
cagacctcaa
atgctggaac
aggactgtga
agcccaatga
tcagtctcca

gattctatga

Synthetic construct

ggaggatctg

ggtcttctgt
ccagtgtcct
ttgtcagcag
atgcactgct
tattgtggag
gagcatgaga
tcagagaagg
ttgcagaggg
ataccaggat
cttcttccag
tgattgtgga
ctgcaagagt
cactggggaa
aattctcaca
gagttgtgga
agctcagctt
tggagggatc
taaaacccat
gaggattgtg
ctatcagaat
actgccaaga
tacatgcatt
gtggggtgaa

aaaagaaatg

gtggagaaaa
cagccttggc
aagaatggta
aagtccctgg
gagggaaagt
gtgaaacttg
gaggctaatg
ttcaagctgt
ctggagacta
tttgcagatg
tgtgtgaatg
gaccagagtg
ggtgtctgta
gatgaagtgg
gcagatatgg
gtgaaaaaca
ggggacctcc
tatattgggg
agatatcaga
attgagtatg
gatattgctc
tcaatccctg
gttagtggat
gtgaagctca

gagtgtgcag

agtgccttgc
agagatgcat
cagctgtctg
agtgtctgca
tcagtgtgtc
tggatcagga
tggcctgtct
cagatctcag
gccttgectga
tggtctgtta
gcaagtacat
atgaactctg
ttcccagtca
gctgtgetgg
atgctgagag
gaatgcatat
catggcaagt
ggtgctggat
tctggacaac
tggatagaat
tgattgaaat
catgtgtgcc
ggggLgageea
tttctaattg

gaacttatga

aaaaaagtac
tgaggggaca
tgcaacaaac
ccctggtaca
cctgaaacat
caagaccatg
ggacctgggt
tatcaactcc
atgtactttt
tactcagaag
ttcacaaatg
ttgcaaggca
gtatcagtgc
ttttgctagt
aaggagaatc
tagaagaaaa
ggctattaag
tctgacagca
agtggtggat
tatttttcat
gaaaaaggat
atggagtccc
gaaagacaat
tagcaagttt

tggttccatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gatgcctgca agggagatag tggtgggccc ctggtgtgca tggatgctaa taatgtgacc

tatgtctggg gagtggtttc atggggagag aattgtggaa agcctgagtt ccctggagtg

tacaccaagg tggccaatta ctttgattgg atcagctatc atgtgggaag accatttatt

tcccagtaca

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

16
1698
DNA

<220>
<223>

<400> 16
aaggtgacct

actcacctca
tgtgtctgta
agaaggagct
aagtttctga
gggaatactg
tttatctgca
tttcaacaag
actgaatgtc
accaagagaa
gcagattcac
aaggcttgtg
tgtcagggca
aatggagagg
gtgacacagg
aaaagcctcc
agaattgttg

gatgcaagtg

atgtctaa

atacaagcca
gctgtgacaa
agctcccata
ttcccaccta
acaatggcac
atagtgaggg
agtcaagctg
gagctgacac
tgcatgtgca
gaacaatggg
caatggatga
atggtatcaa
aaggatttca
ttgattgtat
aagagacaga
tgccaaaact
gtggaaagag

gcattacctg

Artificial Sequence

Synthetic construct

ggaagatctt
agtcttttgc
tcagtgtccc
ctgccagcag
atgtacagct
cattgttgag
gtcaatgaga
tcagagaaga
ttgcagaggg
ataccaggat
cttctttcag
tgactgtggg
ctgcaagtct
cacaggggag
aattctgaca
gagctgtggt
ggcccagctt

tggaggaatt

gtggagaaaa
cagccttggc
aagaatggaa
aagagccttg
gaggggaaat
gtgaaacttg
gaagctaatg
tttaagctga
ctggagacta
tttgctgatg
tgtgtgaatg
gaccagagtg
ggggtctgta
gatgaagtgg
gcagatatgg
gtcaagaata

ggggacctgc

tacattggag

agtgccttgc
agagatgtat
cagctgtgtg
aatgtctcca
tcagtgtcag
tggaccagga
tggcttgtct
gtgatctgag
gccttgectga
tggtctgtta
gaaaatacat
atgagctctg
tccccagcca
gttgtgctgg
atgctgaaag
gaatgcacat

catggcaggt

ggtgttggat

taagaagtac
tgagggaact
tgctactaac
cccagggacc
tctcaaacat
taagaccatg
ggaccttggg
tatcaacagc
gtgcactttt
tactcagaag
ttcccagatg
ttgtaaggca
gtatcagtgt
ctttgcatca
aaggagaatt
cagaaggaag
tgcaatcaaa

tctgacagca

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gctcattgtc
tggattcacc
gagaattata
ggaaataaga
tacctgtttc
gagagagtgt
tatggaaata
gatgcctgca
tatgtttggg
tacactaagg
tcccagtata
<210>
<211>

<212>
<213>

17

DNA
<220>
<223>

<400> 17
aaggtgacct

acccacctgt
tgtgtgtgta
agaagatcat
aaattcctga
gggaacacag
tttatctgca
tttcaacaag
actgagtgtc
accaagagaa

gctgattccc

1698

taagagcctc
ctgacctgaa
atgctggcac
aggactgtga
agcccaatga
tcagcctgca
gattttatga
agggtgacag
gtgtggtgtc
ttgcaaacta

atgtctaa

ataccagcca
cctgtgacaa
aactccccta
tcccaaccta
acaatgggac
attctgaggg
agtcaagctg
gagctgatac
tgcatgtgca
ggacaatggg

ccatggatga

caaaacccac
aagaattgtc
ctaccagaat
gctcccaaga
tacttgtatt
gtggegggag
gaaggaaatg
tggtggccca

atggggggaa

ctttgactgg

Artificial Sequence

Synthetic construct

ggaggacctt
ggtgttctgt
ccagtgccct
ttgccagcag
ttgtactgct
tattgttgag
gtccatgagg
ccagagaaga
ctgtagaggg
ataccaggac

tttctttcaa

agataccaga
attgagtatg
gacattgccc
tcaattcctg
gtttctggat
gtgaagctga
gagtgtgcag
cttgtgtgca
aactgtggca

atcagctatc

gttgagaaga
cagccttggc
aagaatggca

aaatcactgg

gaggggaaat
gtgaagctgg
gaagccaatg
tttaagctga
cttgaaacaa
tttgctgatg

tgtgtgaatg

tctggaccac
tggacaggat
tgattgagat
cttgtgtgcc
ggggcrageea
tctcaaactg
gcacttatga
tggatgctaa

aacctgagtt

atgtgggcag

aatgcctggc
agaggtgcat
ctgcagtgtg
aatgcctgca
tcagtgtgtc
tggatcagga
tggcatgcct
gtgacctcag
gcctggcaga
tggtctgcta

ggaagtacat

tgtggtggat
tattttccat
gaagaaagat
ttggtctcca
aaaagacaat
cagcaagttc
tggatcaatt
caatgtgacc
tcctggtgtt

accttttatt

taagaaatac
tgaagggacc
tgctacaaac
tcctggtaca
cctgaaacat
taagactatg
ggatctgggt
cattaactct
gtgcaccttc
cacccagaag

cagccagatg

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660



aaagcatgtg
tgccagggga

aatggggagg
gtgactcagg
aagtccctcc
agaattgtgg
gatgccagtg
gcacactgtc
tggattcacc
gagaattaca
gggaacaaaa
tatctgtttc
gaaagagtct
tatgggaaca
gatgcttgca
tatgtctggg
tatacaaaag
agtcagtata
<210>
<211>

<212>
<213>

18

DNA
<220>
<223>

<400> 18
aaggtgacct

actcacctca
tgtgtgtgca

agaagaagct

1698

atgggatcaa
aaggctttca
tggattgcat
aagagacaga
tgcctaaact
ggggtaaaag
gtattacctg
tgagagccag
ctgacctgaa
atgctgggac
aggattgtga
agccaaatga
ttagcctcca
ggttctatga
aaggagatag
gggtggtttc
tggctaacta

atgtgtag

acacctctca
gttgtgacaa
aactccctta

ttcccacata

tgactgtgga
ttgcaagagt
cacaggagaa
aattctcaca
gagttgtgga
agcccagctt
tggtgggatc
caaaacccac
gagaattgtt
ttatcagaat
gctgcccaga
cacttgtatt
gtggggagaa
gaaggagatg
tggtgggcca
ctggggagag

ttttgactgg

Artificial Sequence

Synthetic construct

ggaggatctg

ggtcttctgc
tcagtgtccc

ctgtcagcag

gaccagagtg
ggggtctgta
gatgaagtgg
gctgatatgg
gtgaagaaca
ggggacctgc
tatattggtg
agatatcaga
attgagtatg
gatattgccc
agcattccag
gtttctggtt
gttaagctga
gagtgtgctg
ctggtctgca
aattgtggga

atcagctatc

gtggagaaaa
cagccatggc
aagaatggga

aaatcccttg

atgagctgtg
ttccctccca
gctgtgetgg
atgcagagag
ggatgcatat
cttggcaagt
gttgctggat
tttggactac
tggatagaat
tcattgaaat
cctgtgtgcc
ggggcrageea
tttcaaattg
ggacatatga
tggatgccaa
agccagagtt

atgtggggag

agtgcctggc
agagatgtat
ctgcagtctg

agtgcctgca

ctgcaaagct
ataccagtgc
atttgcctca
aaggaggatc
tagaaggaag
ggctatcaaa
tctcactgct
agtggttgac
catcttccat
gaagaaggat
atggagcccc
aaaagacaat
cagcaaattc
tggttcaatt
taatgtgaca
tcctggtgtc

acctttcatc

aaaaaagtat
tgagggaacc
tgcaaccaac

ccctggaacc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240



aaattcctga
ggcaacactg
tttatctgca
ttccaacaag
acagagtgcc
accaaaagaa
gctgatagcc
aaggcctgtg
tgtcagggga
aatggagagg
gtgactcagg
aagagcctgc
agaattgtgg
gatgctagtg
gcccattgcec
tggattcacc
gagaattaca
ggaaacaaga
tacctgttcc
gagagagtgt
tatggaaaca
gatgcttgta
tatgtgtggg
tatactaaag
agtcagtata
<210>

<211>
<212>

19
1698
DNA

ataatggaac
atagtgaggg
aaagttcatg
gagctgacac
tgcatgtgca
gaaccatggg
ccatggatga
atggaatcaa
agggtttcca
tggattgtat
aggaaactga
tcccaaagct
gagggaaaag
gtatcacatg
tgagggcatc
ctgacctcaa
atgctggcac
aggattgtga
agccaaatga
tttcactgca
ggttttatga
aaggggattc
gagtagtcag
tggcaaatta

atgtgtga

ttgcacagca
gattgttgaa
gagcatgaga
tcagagaaga
ctgtagagga
ataccaggat
cttcttccag
tgactgtgga
ttgcaagagt
tactggggag
gattctgaca
gtcatgtggg
agctcagctg
tggaggaatc
caaaacccac
aagaattgtc
ttaccagaat
actccccagg

tacatgtatt

gtggggggaa
gaaggagatg
aggaggtcct

ttggggagaa

ttttgactgg

gaggggaaat
gtgaagctgg
gaagcaaatg
tttaaactca
cttgagacat
tttgcagatg
tgtgtcaatg
gatcagagtg
ggagtctgca
gatgaagtgg
gctgacatgg
gtcaaaaata
ggagacctcc
tacattgggg
agatatcaga
attgagtatg
gacattgccc
tcaatcccag
gtcagtggat
gtgaagctga
gagtgtgctg
cttgtctgca
aactgtggaa

atcagctatc

tcagtgtcag
tggatcagga
tggcatgcct
gtgatctgtc
cacttgcaga
tggtgtgcta
ggaagtatat
atgaactctg
ttccttcaca
gttgtgcagg
atgctgagag
gaatgcacat
cttggcaagt
ggtgttggat
tctggacaac
tggacagaat
tgattgaaat
cctgtgtgcc
gggggagaga
tcagcaattg
ggacttatga
tggatgctaa

aaccagaatt

atgtgggtag

cctgaaacat
taagactatg
tgatctgggt
aatcaacagc
atgcacattt
tactcagaaa
cagccagatg
ttgtaaggca
ataccagtgc
atttgccagt
aagaaggatc
cagaaggaag
ggcaatcaag
tctgactgca
agttgtggac
cattttccat
gaagaaggat
ctggagcccc
gaaggacaat
ctccaagttc
tggaagtatt
caatgtgaca

tcctggggtg

acccttcatt

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698



<213>

<220>
<223>

<400> 19
aaggtgacct

actcatctgt
tgtgtctgca
agaaggtctt
aagtttctga
ggaaacactg
ttcatctgca
tttcaacaag
acagagtgtc
acaaagagaa
gctgactccc
aaggcttgtg
tgtcaaggga
aatggagaag
gtaactcagg
aaaagcctgc
aggattgtgg
gatgcttcag
gcacactgcc
tggattcacc
gaaaactaca
ggaaacaaaa

tacctgtttc

gagagagtgt

acacctctca
cttgtgacaa
agctccctta
ttcctacata
ataatgggac
atagtgaggg
agagctcatg
gagctgatac
tgcatgtgca
gaacaatggg
ccatggatga
atggtatcaa
aaggattcca
ttgattgcat
aggagacaga
tgcccaagct
gagggaaaag
ggatcacatg
tgagagcttc
ctgatctcaa
atgctggaac
aggactgtga
agcctaatga

tttccctgca

Artificial Sequence

Synthetic construct

ggaagacctt
agtcttctgt
tcagtgtccc
ctgccagcag
ttgcacagca
cattgtggag
gtccatgaga
tcagagaagg
ttgtagagga
ataccaggat
tttctttcaa
tgactgtgga
ctgcaagagt
tacaggggaa
aatcctgaca
ctcatgtggg
agcccagctg
tgggggcatc
aaagactcac
aagaattgtc
ttatcagaat
actgcccaga

cacctgcatt

gtggggagag

gttgaaaaga
cagccctggc
aaaaatggca
aagagccttg
gaaggcaaat
gttaagcttg
gaggctaatg
tttaagctca
ctggaaactt
tttgctgatg
tgtgttaatg
gaccagtctg
ggagtgtgca
gatgaagtgg
gctgacatgg
gtgaaaaaca
ggggacctgc
tatattggag
agatatcaga
attgaatatg
gatattgctc
agcatccctg
gttagtggct

gtgaaactca

agtgtctggc
agagatgcat
cagcagtttg
aatgtctcca
ttagtgtgtc
tggatcagga
tggcttgtct
gtgacctgag
ctctggctga
tggtctgcta
ggaaatacat
atgaactgtg
ttccatccca
gttgtgcagg
atgctgaaag
ggatgcatat
catggcaggt
gctgttggat
tttggacaac
ttgacagaat
tgattgaaat
cttgtgttcc
gggggagaga

tctctaactg

Caaaaagtat
tgagggaaca
tgccacaaat
cccaggcaca
cctgaaacat
taaaacaatg
ggacctgggt
catcaacagt
gtgtaccttt
cacccagaaa
tagccagatg
ctgtaaagcc
gtaccagtgt
gtttgcttca
gagaaggatc
tagaaggaag
tgccattaaa
tctcacagca
agtggtggat
catctttcat
gaagaaagat
atggtcccct
gaaggacaat

ttcaaaattc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



tatgggaata
gatgcttgta
tatgtctggg
tacaccaagg
agtcagtata
<210>
<211>

<212>
<213>

20

DNA
<220>
<223>

<400> 20
aaggtgacct

actcacctgt
tgtgtgtgca
aggagaagct
aaatttctga
ggaaatactg
ttcatttgca
tttcaacaag
actgaatgcc
actaaaagaa
gctgattctc
aaagcttgtg
tgccagggaa
aatggagagg
gtgactcaag
aaatcactgc

agaattgtgg

1698

gattttatga
agggtgacag
gggtggttag
ttgcaaacta

atgtgtag

atacttctca
cctgtgataa
aactgccata
tcccaactta
ataatggaac
attcagaggg
aaagcagctg
gagctgatac
tgcatgtgca
gaactatggg
caatggatga
atggaatcaa
aaggatttca
tggattgcat
aagaaactga

tgcctaaact

gaggaaaaag

gaaggagatg
tggaggaccc

ctggggagaa

ttttgattgg

Artificial Sequence

Synthetic construct

agaggatctg
agtcttctgc
tcagtgccca
ttgccagcag
ttgcactgct
aattgtggaa
gagcatgagg
tcagagaagg
ttgcagagga
atatcaggat
tttctttcaa
tgattgtgga
ttgcaaatct
tactggagaa
aattctgact
gtcttgtgga

agctcagctg

gaatgtgctg
ctggtgtgca
aattgtggga

atttcttatc

gtggagaaaa
cagccatggc
aaaaatggaa
aaaagtctgg
gaaggaaaat
gtgaaacttg
gaagctaatg
tttaaactgt
ctggagacta
tttgctgatg
tgtgtgaatg
gatcagagtg
ggagtgtgca
gatgaagtgg
gctgatatgg
gtgaaaaaca

ggagatctgc

ggacctatga
tggatgccaa
agcctgagtt

atgtgggtag

aatgcctggc
agagatgcat
ctgctgtgtg
aatgccttca
ttagtgtgtc
tggatcagga
tggcttgect
ctgatctgtc
gtctggctga
tggtgtgcta
gaaaatatat
atgaactgtg
ttccaagcca
gatgtgctgg
atgctgaaag
gaatgcacat

catggcaggt

tgggtcaatt
caatgtgaca

ccctggggtg

accatttatc

taaaaaatat
tgagggaact
tgctactaac
tccaggaact
cctgaaacat
taaaactatg
tgatcttgga
tattaattcc
atgcactttt
tactcagaaa
ttctcagatg
ctgcaaagct
gtatcagtgc
atttgcttct
aagaagaatt
tagaaggaaa

ggctattaaa

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gatgctagtg
gctcattgcec
tggattcacc
gaaaactata
ggaaacaaaa
tatctgttcc
gaaagagtct
tatggaaata
gatgcttgca
tatgtctggg
tatactaaag
tctcagtata
<210>
<211>

<212>
<213>

21

DNA
<220>
<223>

<400> 21
atgaagctgc

acctatacat
ctgagctgcg
tgcaagctgc
tcttttccaa
ctgaacaatg
acagattccg
tgtaagagct
cagggegecesg

tgcctgcacg

1752

gaatcacttg
tgagagctag
cagatcttaa
atgctggaac
aagattgtga
aacctaatga
tttcacttca
gattctatga
aaggagattc
gagtggtcag
tggctaatta

atgtgtaa

tgcacgtgtt
ctcaggagga
acaaggtgtt
cttatcagtg
catactgcca
gcacctgcac
agggcatcgt
cctggtctat
acacacagag

tgcactgtag

tggaggaatt
taaaactcat
aagaattgtg
ttatcagaat
gctgcctaga
tacttgcatt
atggggagaa
aaaagaaatg
tggaggacca

ttggggagaa

ttttgattgg

Artificial Sequence

Synthetic construct

cctgectgttt
tctggtggag
ctgtcagcca
cccaaagaac
gcagaagagc
agccgagggc
ggaggtgaag
gagagaggcc
gcgcttcaag

gggcctggag

tatattggag
agatatcaga
attgaatatg
gatattgctc
tccatccctg
gtgtctggat
gtgaaactga
gaatgtgctg
ctggtctgca
aactgtggaa

attagctatc

ctgtgcttcc
aagaagtgtc
tggcagcggt
ggcaccgecg
ctggagtgtc
aagttctctg
ctggtggacc
aacgtggcct
ctgtccgacc

acaagcctgg

gatgctggat
tttggactac
tggatagaat
tgattgaaat
cttgtgtccc
ggggaagaga
ttagcaactg
gaacttatga
tggatgctaa

aaccagagtt

atgtgggaag

acctgcgctt
tggccaagaa
gcatcgaggg
tgtgcgccac
tgcaccccgg
tgagcctgaa
aggataagac
gcctggatct
tgtctatcaa

ccgagtgcac

tctgactgct
tgtggtggat
tattttccat
gaaaaaagat
atggtctcct
aaaagataat
ctctaaattt
tggatccatt
caatgtgact
cccaggagtg

gccttttatt

ttgtaaggtg
gtacacacac
aacctgcgtg
aaatcggaga
caccaagttt
gcacggcaac
catgttcatc
gggctttcag
tagcaccgag

ctttacaaag

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698

60

120

180

240

300

360

420

480

540

600



cggagaacca
tctccaatgg
tgcgacggca
ggcaagggct
gaggtggatt
caggaggaga
ctgctgccta
gtgggaggca
agcggaatca
tgcctgagag
caccctgacc
tacaatgccg
aagaaggact
tttcagccaa
gtgttctccc
aatcggttct
tgtaagggcg
tggggagtssg
aaggtggcca
tacaacgtgt
<210>
<211>

<212>
<213>

22
1752
DNA

<220>

<223>

<400> 22

tgggctatca
acgatttctt
tcaatgactg
ttcactgcaa
gtatcaccgg
ccgagatcct
agctgagctg
agagggcaca
cctgcggagg
catccaagac
tgaagagaat
gcacatatca
gtgagctgcc
acgatacctg
tgcagtgggsg
atgagaagga
attccggagg
tgagctggesg

attattttga

ga

ggacttcgcc
tcagtgcgtg
tggcgatcag
gagcggegtg
agaggacgaa
gacagccgac
tggcgtgaag
gctgggegat
catctatatc
acacaggtac
cgtgatcgag
gaacgacatc
acgctccatc
catcgtgagc
cgaggtgaag
gatggagtgc
accactggtg
agagaactgc

ctggatctcc

Artificial Sequence

Synthetic construct

gacgtggtgt
aacggcaagt
tccgacgagc
tgcatcccct
gtgggatgcg
atggatgccg
aatagaatgc
ctgccatggc
ggaggatgtt
cagatctgga
tatgtggata
gccctgatceg
cctgcatgceg
ggatggggaa
ctgatctcca
gccggcacct
tgcatggacg
ggcaagccag

taccacgtgg

gctacaccca
acatcagcca
tgtgctgtaa
cccagtatca
caggcttcgc
agaggcgcecg
acatcagaag
aggtggccat
ggatcctgac
ccacagtggt
ggatcatctt
agatgaagaa
tgccctggtc
gggagaagga
actgttctaa
acgatggcag
Caaacaatgt
agtttcccgg

gcaggccttt

gaaggccgat
gatgaaggcc
ggcctgtcag
gtgcaacggc
ctccgtgacc
gatcaagtct
gaagcgcatc
caaggacgca
cgcagcacac
ggattggatc
ccacgagaac
ggatggcaat
tccttacctg
caatgagcgg
gttttacggc
catcgacgcc
gacatacgtg
cgtctacacc

catctctcag

atgaagctgc tgcatgtgtt tctgctgttc ctctgcttcc acctgaggtt ctgcaaagtg

acctacacca gccaagagga cctggtggaa aagaagtgcc tggccaagaa gtacacccac

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120



ctgagctgcg
tgcaagctgc
agcttcccta
ctgaacaacg
accgactctg
tgcaagagca
cagggegeceg
tgcctgcatg
agaaggacca
tctcccatgg
tgcgacggca
ggcaagggct
gaggtggact
caagaggaaa
ctgctgccta
gtcggaggca
agcggcatca
tgtctgeggg
caccccgacc
tacaacgccg
aagaaggact
ttccagccta
gtgttcagcc
aaccggttct
tgtaaaggcg
tggggcgtceg

aaggtggcca

acaaggtgtt
cctatcagtg
cctactgcca
gcacctgtac
agggcatcgt
gctggtccat
acacacagag
tgcactgtag
tgggctacca
acgatttctt
tcaacgattg
tccactgcaa
gtatcaccgg
ccgagatcct
agctgtcctg
aaagagcaca
catgtggegg
ccagcaagac
tgaagcggat
gcacctacca
gcgagctgcec
acgatacctg
tgcagtgggsg
acgagaaaga
attctggcgg

tgtcctggeg

actacttcga

ctgccagcct
ccccaagaat
gcagaaaagc
cgccgagggc
ggaagtgaag
gcgegaggec
aagattcaag
aggcctggaa
ggacttcgcc
ccagtgcgtg
cggcgatcag
gtccggegtg
cgaggatgaa
gaccgccgat
cggcgtgaag
gctgggegat
catctacatc
ccaccggtat
cgtgatcgag
gaacgatatc
tagatctatc
catcgtgtcc
cgaagtgaaa
aatggaatgc
ccctctcgtg
agagaattgt

ctggatcagc

tggcagagat
ggcacagccg
ctggaatgtc
aagtttagcg
ctggtggacc
aatgtggctt
ctgagcgacc
acaagcctgg
gacgtcgtgt
aacggcaagt
agcgacgagc
tgtatcccta
gtgggctgtg
atggacgccg
aaccggatgc
ctgccttggc
ggcggetget
cagatctgga
tacgtggacc
gccctgatceg
cccgectgtg
ggctggggca
ctgatcagca
gccggcacat
tgcatggatg
ggcaagcctg

taccacgtgg

gcatcgaggg
tgtgcgccac
tgcaccccgg
tgtccctgaa
aggacaagac
gtctggatct
tgagcatcaa
ccgagtgcac
gctacaccca
acatcagcca
tgtgctgcaa
gccagtacca
ccggatttgc
ageggeggasg
acatccggceg
aagtggccat
ggattctgac
ccaccgtggt
ggatcatctt
agatgaagaa
ttccttggag
gagagaagga
actgcagcaa
acgacggctc
ccaacaatgt
agttccccgg

gcagaccctt

cacctgtgtg
caacagaaga
caccaagttt
gcacggcaac
catgttcatc
gggattccag
cagcaccgag
cttcaccaag
gaaagccgac
gatgaaggcc
agcctgtcaa
gtgcaatggc
cagcgtgacc
aatcaaaagc
caagagaatc
caaggatgcc
agccgctcat
ggactggatt
ccacgagaac
ggacgggaac
cccctacctg
taacgagagg
gttctacggc
catcgatgcc
gacctacgtg
cgtctacacc

tatcagccag

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



tacaacgtgt

<210> 23
<211>
<212>
<213>

DNA
<220>
<223>

<400> 23
atgaagctgc

acctatacat
ctgagttgtg
tgcaagctgc
tcttttccaa
ctgaacaatg
acagatagtg
tgtaagagct
caaggagctg
tgcctgcatg
agaaggacca
tctccaatgg
tgtgatggca
ggcaagggct
gaggtggatt
caggaggaga
ctgctgccta
gtgggaggca
agtggaatca
tgcctgagag

caccctgacc

1752

ga

tgcatgtgtt
ctcaggagga
acaaggtgtt
cttatcagtg
catactgcca
gcacctgcac
agggcattgt
cctggtctat
acacacagag
tgcactgtag
tgggctatca
atgatttctt
tcaatgactg
ttcactgcaa
gtatcacagg
cagagatcct
agctgagctg
agagggcaca
cctgtggagg
catccaagac

tgaagagaat

Artificial Sequence

Synthetic construct

cctgectgttt
tctggtggag
ctgtcagcca
cccaaagaat
gcagaagagc
agctgagggc
ggaggtgaag
gagagaggcc
gagattcaag
aggcctggag
ggactttgct
tcaatgtgtg
tggagatcag
gagtggagtg
agaggatgaa
gacagctgac
tggagtgaag
gctgggagat
catctatatt
acacagatac

tgtgattgag

ctgtgcttcc
aagaagtgtc
tggcagagat
ggcactgctg
ctggagtgtc
aagttctctg
ctggtggacc
aatgtggcct
ctgagtgacc
acaagcctgg
gatgtggtat
aatggcaagt
agtgatgagc
tgcatcccct
gtgggatgtg
atggatgctg
aatagaatgc
ctgccatggc
ggaggatgtt
cagatctgga

tatgtggata

acctgagatt
tggccaagaa
gcattgaggg
tgtgtgccac
tgcaccctgg
tgagcctgaa
aggataagac
gcctggatct
tgtctatcaa
ctgagtgcac
gctacaccca
acatcagcca
tgtgttgcaa
cccaatatca
caggctttgc
agaggagaag
acatcagaag
aggtggccat
ggatcctgac
ccacagtggt

ggatcatctt

ttgtaaggtg
gtacacacac
aacctgtgtg
aaataggaga
caccaagttt
gcatggcaac
catgttcatc
gggctttcaa
tagcacagag
ctttacaaag
gaaggctgat
gatgaaggcc
ggcctgtcag
gtgcaatgga
ctcagtgacc
gatcaagtct
gaagagaatt
caaggatgca
agcagcacac
tgattggatc

ccatgagaac

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tacaatgctg
aagaaggact
tttcagccaa
gtgttctccc
aatagattct
tgtaagggag
tggggagtssg
aaggtggcca
tacaatgtgt
<210>
<211>

<212>
<213>

24

DNA
<220>
<223>

<400> 24
atgaagctgc

acctacacca
ctgagctgtg
tgcaagctgc
agcttcccta
ctgaacaatg
acagactctg
tgcaagagta
cagggagctg
tgcctgcatg
agaaggacca
tctcccatgg

tgtgatggca

1752

gcacatatca
gtgagctgcc
atgatacctg
tgcagtgggsg
atgagaagga
atagtggagg
tgagctgggsg
attattttga

ga

tgcatgtgtt
gccaagagga
acaaggtgtt
cctatcagtg
cctactgcca
gcacctgtac
agggcattgt
gctggtccat
acacacagag
tgcactgtag
tgggctacca
atgatttctt

tcaatgattg

gaatgacatt
aagatccatc
cattgtatcc
agaggtgaag
gatggagtgt
accactggtg
agagaactgt

ctggatctcc

Artificial Sequence

Synthetic construct

tctgetgttc
cctggtggaa
ctgccagcct
ccccaagaat
gcagaaaagc
agctgagggc
ggaagtgaag
gagagaggcc
aagattcaag
aggcctggaa
ggactttgct
tcaatgtgtg

tggagatcag

gccctgattg
cctgcatgtg
ggatggggaa
ctgatctcca
gcaggcacct
tgcatggatg
ggcaagccag

taccatgtgg

ctctgcttcc
aagaagtgcc
tggcagagat
ggcacagctg
ctggaatgtc
aagtttagtg
ctggtggacc
aatgtggctt
ctgagtgacc
acaagcctgg
gatgtggtgt
aatggcaagt

agtgatgagc

agatgaagaa
tgccctggtc
gggagaagga
actgttctaa
atgatggcag
Caaacaatgt
agtttcctgg

gcaggccttt

acctgaggtt
tggccaagaa
gcattgaggg
tgtgtgccac
tgcaccctgg
tgtccctgaa
aggacaagac
gtctggatct
tgagcatcaa
ctgagtgcac
gctacaccca
acatcagcca

tgtgctgcaa

ggatggcaat
tccttacctg
caatgagaga
gttttatggc
cattgatgcc
gacatatgtg
agtctacacc

catctctcag

ctgcaaggtg
gtacacccac
cacctgtgtg
caacagaagg
caccaagttt
gcatggcaac
catgttcatc
gggattccaa
cagcacagag
cttcaccaag
gaaagctgac
gatgaaggcc

agcctgtcaa

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780



ggcaagggct
gaggtggact
caagaggaaa
ctgcttccta
gtgggaggca
agtggcatca
tgtctgagag
caccctgacc
tacaatgctg
aagaaagact
ttccagccta
gtgttcagcc
aacagattct
tgtaaaggag
tggggagtssg
aaggtggcca
tacaatgtgt
<210> 25

<211>

<212>
<213>

DNA
<220>
<223>

<400> 25
atgaagctgc

acctacacca
ctgagctgtg
tgcaagctgc

agcttcccca

1752

tccactgcaa
gtatcacagg
cagagatcct
agctgtcctg
aaagagcaca
catgtggagg
ccagcaagac
tgaagagaat
gcacctacca
gtgagctgcc
atgatacctg
tgcagtgggsg
atgagaaaga
attctggagg
tatcctgggg

actactttga

ga

tgcatgtgtt
gccaggagga
acaaggtgtt
cctaccagtg

cctactgcca

gagtggagtg
agaggatgaa
gacagctgat
tggagtgaag
gctgggagat
catctacatt
ccacagatat
tgtgattgag
gaatgatatt
tagatctatc
catagtttct
agaagtgaaa
aatggaatgt
ccctcttgtg
agagaattgt

ctggatcagc

Artificial Sequence

Synthetic construct

cctgectgttc
cctggtggag
ctgccagccc

ccccaagaat

gcagaagagc

tgtatcccta
gtgggctgtg
atggatgctg
aacagaatgc
ctgccttggc
ggaggctgct
cagatctgga
tatgtggaca
gccctgattg
cctgectgtg
ggatggggca
ctgatcagca
gctggcacat
tgcatggatg
ggcaagcctg

taccatgtgg

ctgtgcttcc
aagaagtgcc
tggcagagat
ggcacagctg

ctggagtgcc

gccagtacca
ctggatttgc
agagaaggag
acatcagaag
aagtggccat
ggattctgac
ccacagtggt
gaatcatctt
agatgaagaa
ttccttggag
gagagaagga
actgcagcaa
atgatggctc
ccaacaatgt
agttccctgg

gcagaccctt

acctgagatt
tggccaagaa
gcattgaggg
tgtgtgccac

tgcaccctgg

gtgcaatgga
cagtgtgacc
aatcaaaagc
gaagagaatt
caaggatgcc
agctgctcat
agactggatt
ccatgagaac
ggatggaaac
cccctacctg
taatgagagg
gttctatggc
cattgatgcc
gacctatgtg
agtctacacc

tatcagccag

ctgcaaggtg
gtacacccac
cacctgtgtg
caacagaagg

caccaagttc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300



ctgaacaatg
acagacagtg
tgcaagagca
caaggagctg
tgcctgcatg
agaaggacca
agccccatgg
tgtgatggca
ggcaagggct
gaggtggact
caggaggaga
ctgctgccca
gtgggaggca
agtggcatca
tgcctgagag
caccctgacc
tacaatgctg
aagaaagact
ttccagccca
gtgttcagcc
aacagattct
tgcaagggag
tggggagtssg
aaggtggcca
tacaatgtgt
<210>

<211>
<212>

26
1752
DNA

gcacctgcac
agggcattgt
gttggagcat
acacccagag
tgcactgcag
tgggctacca
atgacttctt
tcaatgactg
tccactgcaa
gcatcacagg
cagagatcct
agctgagctg
agagagccca
cctgtggagg
ccagcaagac
tgaagagaat
gcacctacca
gtgagctgcc
atgacacctg
tgcagtgggsg
atgagaagga
acagtggagg
ttagctggesg
actactttga

aa

agctgagggc
ggaggtgaag
gagagaggcc
aaggttcaag
aggcctggag
ggactttgct
ccagtgtgtg
tggagaccag
gagtggagtg
agaggatgag
gacagctgac
tggagtgaag
gctgggagac
aatctacatt
ccacagatac
tgtgattgag
gaatgacatt
cagaagcatc
tattgtcagt
agaggtgaag
gatggagtgt
ccccctggtg
agagaactgt

ctggatcagc

aagttcagtg
ctggtggacc
aatgtggcct
ctgagtgacc
accagcctgg
gatgtggttt
aatggcaagt
agtgatgagc
tgcatcccca
gtgggctgtg
atggatgctg
aacagaatgc
ctgccctggce
ggaggctgct
cagatctgga
tatgtggaca
gccctgattg
cctgectgtg
ggatggggca
ctgatcagca
gctggcacct
tgcatggatg
ggcaagcctg

taccatgtgg

tgagcctgaa
aggacaagac
gcctggacct
tgagcatcaa
ctgagtgcac
gctacaccca
acatcagcca
tgtgctgcaa
gccagtacca
ctggctttgc
agagaaggag
acatcagaag
aggtggccat
ggattctgac
ccacagtggt
gaatcatttt
agatgaagaa
tgccctggag
gagagaagga
actgcagcaa
atgatggcag
Ccaacaatgt
agttccctgg

gcagaccctt

gcatggcaac
catgttcatc
gggcttccag
cagcacagag
cttcaccaag
gaaggctgac
gatgaaggcc
ggcctgccag
gtgcaatgga
cagtgtgacc
aatcaagagc
gaagagaatt
caaggatgcc
agctgcccac
tgactggatt
ccatgagaac
ggatggcaac
cccctacctg
caatgagaga
gttctatggc
cattgatgcc
gacctatgtg
agtgtacacc

catcagccag

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752



<213>

<220>
<223>

<400> 26
atgaagctgc

acctatacat
ctgtcatgtg
tgtaagctgc
tcattcccta
ctgaataatg
acagactcag
tgcaagtcat
cagggagctg
tgtctgcatg
aggagaacaa
tcacctatgg
tgtgatggaa
ggaaagggat
gaggtggact
caggaggaga
ctgctgccta
gtgggaggaa
tcaggaatca
tgtctgaggg
catcctgacc
tataatgctg
aagaaggact

ttccaaccta

tgcatgtgtt
cacaggagga
acaaggtgtt
cttatcagtg
catattgtca
gaacatgtac
agggaattgt
catggtcaat
acacacagag
tgcattgtag
tgggatatca
atgacttctt
tcaatgactg
tccattgcaa
gtatcacagg
cagagatcct
agctgtcatg
agagggccca
catgtggagg
cctcaaagac
tgaagaggat
gaacatatca
gtgagctgcc

atgacacatg

Artificial Sequence

Synthetic construct

cctgectgttc
cctggtggag
ctgtcagcct
tcctaagaat
gcagaagtca
agctgaggga
ggaggtgaag
gagggaggcc
gaggttcaag
aggactggag
ggactttgct
tcaatgtgtg
tggagaccag
gtcaggagtg
agaggatgag
gacagctgac
tggagtgaag
gctgggagac
aatctatatt
acatagatat
tgtgattgag
gaatgacatt
taggtcaatc

tattgtgtct

ctgtgtttcc
aagaagtgtc
tggcagaggt
ggaacagctg
ctggagtgtc
aagttctcag
ctggtggacc
aatgtggcct
ctgtcagacc
acatcactgg
gatgtggttt
aatggaaagt
tcagatgagc
tgtatccctt
gtgggatgtg
atggatgctg
aataggatgc
ctgccttggc
ggaggatgtt
cagatctgga
tatgtggaca
gccctgattg
cctgectgtg

ggatggggaa

atctgaggtt
tggccaagaa
gtattgaggg
tgtgtgccac
tgcatcctgg
tgtcactgaa
aggacaagac
gtctggacct
tgtcaatcaa
ctgagtgtac
gttatacaca
atatctcaca
tgtgttgcaa
cacaatatca
caggatttgc
agagaaggag
atatcaggag
aagtggccat
ggatcctgac
caacagtggt
ggatcatctt
agatgaagaa
tgccttggtc

gggagaagga

ctgtaaggtg
gtatacacat
aacatgtgtg
aaataggagg
aacaaagttc
gcatggaaat
aatgttcatc
gggattccag
ttcaacagag
attcacaaag
gaaggctgac
gatgaaggcc
ggcctgtcag
gtgtaatgga
ctcagtgacc
aatcaagtca
gaagaggatt
caaggatgcc
agctgcccat
ggactggatc
ccatgagaat
ggatggaaat

cccttatctg

caatgagagg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gtgttctcac
aataggttct
tgtaagggag
tggggagtssg
aaggtggcca
tataatgtgt
<210>
<211>

<212>
<213>

27

DNA
<220>
<223>

<400> 27
atgaagctgc

acctatacct
ctgagctgtg
tgtaagctgc
agcttcccca
ctgaataatg
acagatagtg
tgcaagagca
caaggtgctg
tgtctgcatg
aggaggacta
tctcccatgg
tgtgatggta
ggcaagggct
gaggtggact

caagaggaga

1752

tgcagtgggs
atgagaagga
actcaggagg

tgtcatgggg

attattttga

aa

tgcatgtgtt
ctcaagagga
ataaggtgtt
cctatcagtg
cctactgtca
gaacctgcac
agggaattgt
gctggagcat
atactcagag
tgcattgtag
tgggatacca
atgacttctt
tcaatgattg
ttcattgcaa
gcatcacagg

cagagatcct

agaggtgaag
gatggagtgt
acctctagta
agagaattgt

ctggatctca

Artificial Sequence

Synthetic construct

cctgectgttt
tctggtggag
ctgccagccc
ccccaagaat
gcagaagagc
agctgaggga
ggaggtgaag
gagggaggcc
gaggtttaag
aggactggag
ggattttgct
tcagtgtgtg
tggagaccag
gagtggagtg
ggaggatgag

gactgctgac

ctgatctcaa
gctggaacat
tgtatggatg
ggaaagcctg

tatcatgtgg

ctgtgcttcc
aagaagtgcc
tggcagaggt
ggcactgctg
ctggagtgtc
aagtttagtg
ctggtggacc
aatgtggcct
ctgtctgatc
accagcctgg
gatgtggtgt
aatgggaagt
agtgatgagc
tgcatcccca
gtgggctgtg

atggatgctg

attgttcaaa
atgatggatc
ccaataatgt
agttccctgg

gaaggccttt

acctgaggtt
tggctaagaa
gcattgaggg
tgtgtgctac
tgcatcctgg
tgagcctgaa
aggataagac
gcctggacct
tgtctatcaa
ctgagtgtac
gttataccca
acatctctca
tgtgttgtaa
gccagtatca

ctggctttgc

agaggaggag

gttctatgga
aattgatgcc
gacatatgtg
agtgtataca

catctcacag

ttgcaaggtg
gtatactcac
cacctgtgtg
taacaggagg
gaccaagttt
gcatggaaat
catgttcatc
ggggtttcag
tagcactgag
ttttactaag
gaaggctgat
gatgaaggcc
ggcttgccaa
gtgcaatgga
ttctgtgact

gatcaagagc

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ctgctgccta
gtgggaggaa
agtggaatca
tgtctgaggg
caccctgacc
tacaatgctg
aagaaggatt
ttccaaccta
gtgtttagcc
aataggttct
tgcaaggggsg
tgggetgtesg
aaggtggcca
tacaatgtgt
<210>
<211>

<212>
<213>

28

DNA
<220>
<223>

<400> 28
atgaagctgc

acctatacaa
ctgagctgtg
tgtaagctgc
agctttccca
ctgaataatg
acagatagtg

tgcaagagta

1752

agctgtcttg
agagggctca

cctgtgggss

ccagcaagac
tgaagaggat
gcacttacca
gtgagctgcc
atgatacctg
tgcagtgggsg
atgagaagga
actctggagg
tgagctggesg
attattttga

aa

tgcatgtttt
gccaggagga
ataaggtgtt
cctatcagtg
catactgtca
gaacatgcac
agggaatagt

gctggagcat

tggagtgaag
gctgggagac
aatctatatt
tcatagatac
tgtgattgag
gaatgacatt
taggagcatc
cattgtgtct
tgaggtgaag
gatggagtgt
ccccctggtt
ggagaactgt

ctggatcagc

Artificial Sequence

Synthetic construct

tctgectgttt
tctggtggag
ttgccagccc
ccccaagaat
gcagaagagc
agctgaagga
tgaagtgaag

gagagaagcc

aacaggatgc
ctgccctggce
ggtggcetgtt
cagatctgga
tatgtggata
gctctgattg
cctgecctgtg
ggctggggaa
ctgatcagca
gctggaacct
tgtatggatg
ggaaagcctg

taccatgtgg

ctgtgctttc
aagaagtgcc
tggcagagat
ggcacagcag
ctggaatgtc
aagtttagtg
ctggtggacc

aatgtggcct

acatcaggag
aggtggctat
ggatcctgac
ccacagtggt
ggatcatctt
agatgaagaa
tgccctggtc
gggagaagga
actgctctaa
atgatggtag
ccaacaatgt
agttccctgg

gaaggccttt

acctgagatt
tggcaaagaa
gcattgaggg
tgtgtgcaac
tgcatcctgg
ttagcctgaa
aggataagac

gcctggacct

gaagaggatt
caaggatgcc
tgctgctcat
ggactggatc
ccatgagaac
ggatggaaac
tccttacctg
taatgagagg
gttttatgga
cattgatgcc
gacttatgtg
agtgtacacc

tatctctcag

ttgcaaggtg
gtatacccac
cacctgtgtt
caatagaagg
gacaaagttt
gcatggaaat

aatgtttata

ggggtttcag

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480



caaggagctg
tgtctgcatg
agaaggacca
agccccatgg
tgtgatggca
ggcaagggct
gaggtggact
caggaagaaa
ctgctgccta
gtgggaggaa
agtggaatca
tgtctgagag
caccctgacc
tacaatgcag
aagaaggatt
tttcagccta
gtgtttagcc
aatagatttt
tgcaaggggsg
tggggagttg
aaggtggcca
tacaatgtgt
<210>
<211>

<212>
<213>

29

DNA

<220>

<223>

<400> 29

1752

atacccagag
tgcattgcag
tgggctacca
atgacttttt
tcaatgattg
ttcattgcaa
gcattacagg
cagaaattct
agctgagctg
agagagcaca
cctgtgggss
ccagcaagac
tgaagagaat
gcacctacca
gtgagctgcc
atgatacatg
tgcagtgggsg
atgaaaagga
acagtggagg
tgagctggesg
attattttga

aa

aaggtttaag
aggactggag
ggattttgct
tcaatgtgtg
tggagaccag
gagtggagtt
ggaagatgaa
gacagctgac
tggagttaag
gctgggagac
aatttatatt
ccatagatac
agtgattgaa
gaatgacatt
tagaagcatc
cattgttagt
agaagttaag
aatggaatgt
ccccctagta
ggaaaattgt

ctggattagc

Artificial Sequence

Synthetic construct

ctgagtgatc
accagcctgg
gatgtggttt
aatgggaagt
agtgatgaac
tgcattccca
gttggctgtg
atggatgcag
aatagaatgc
ctgccctggce
ggaggctgtt
cagatatgga
tatgtggata
gctctgattg
cctgectgtg
ggctggggaa
ctgataagca
gcaggcacat
tgtatggatg
ggaaagcctg

taccatgtgg

tgagcataaa
ctgaatgtac
gttatacaca
acattagcca
tgtgttgtaa
gccagtatca
caggctttgc
aaagaagaag
acattagaag
aggtggcaat
ggattctgac
caacagtggt
gaattatttt
aaatgaagaa
tgccctggag
gagaaaagga
attgcagcaa
atgatggcag
ccaataatgt
agtttcctgg

gaagaccttt

tagcacagaa
ctttaccaag
gaaggcagat
gatgaaggcc
ggcatgccag
gtgcaatgga
aagtgtgact
aataaagagc
gaagagaatt
taaggatgcc
agctgcacat
ggactggata
tcatgaaaat
ggatggaaat
cccttacctg
taatgaaaga
gttttatgga
cattgatgcc
gacctatgtg
agtttacacc

tattagccag

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752



atgaagctgc
acctatacat
ctctcctgtg
tgtaagctgc
agcttcccaa
ctgaataatg
acagattcag
tgtaagagca
cagggagctg
tgtctgcatg
aggaggacaa
tctccaatgg
tgtgatggaa
ggaaagggat
gaggtggact
caggaagaaa
ctgctgccta
gtgggaggaa
tcaggaatca
tgtctaagag
caccctgacc
tacaatgctg
aagaaggatt
ttccaaccta
gtgttctcac

aataggttct

tgtaagggag

tgcatgtgtt
ctcaggagga
ataaggtgtt
cttatcagtg
catactgtca
gaacatgtac
agggaattgt
gctggagcat
atacacagag
tgcattgcag
tgggatacca
atgacttctt
tcaatgattg
tccattgcaa
gtatcacagg
cagaaatcct
agctgtcttg
agagggccca
cctgtggagg
cctcaaagac
tgaagaggat
gaacatacca
gtgagctgcc
atgatacatg
tgcagtgggsg
atgaaaagga

actctggagg

cctgectgttc
tctggtggag
ctgtcagcca
tccaaagaat
gcagaagtca
agctgaagga
ggaagtgaag
gagggaagcec
gaggttcaag
aggtctggag
ggattttgct
tcagtgtgtg
tggagaccag
gtcaggagtg
agaagatgaa
gacagctgac
tggagtgaag
gctgggagac
aatctatatt
acatagatac
tgtgattgaa
gaatgacatt
taggtccatc
tattgtgtct
agaagtgaag
aatggaatgt

acccctggtt

ctgtgtttcc
aagaagtgtc
tggcagaggt
ggaacagctg
ctggaatgtc
aagttctcag
ctggtggacc
aatgtggcct
ctgtctgatc
acctcactgg
gatgtggtgt
aatggaaagt
tcagatgaac
tgtatcccaa
gtgggatgtg
atggatgctg
aacaggatgc
ctcccatggc
ggaggatgtt
cagatctgga
tatgtggata
gctctgatag
cctgectgtg
ggatggggaa
ctgatcagca
gctggaacat

tgtatggatg

acctgaggtt
tggccaagaa
gtattgaggg
tgtgtgccac
tgcatccagg
tgtccctgaa
aggataagac
gtctggacct
tctctatcaa
ctgaatgtac
gttatacaca
acatctctca
tgtgctgcaa
gccagtatca
caggatttgc
aaaggaggag
acatcaggag
aggtggccat
ggatcctgac
caacagtggt
ggatcatctt
aaatgaagaa
tgccctggtc
gggaaaagga
actgttctaa
atgatggatc

Ccaacaatgt

ctgtaaggtg
gtatacacac
aacctgtgtg
aaacaggagg
aacaaagttc
gcatggaaat
aatgttcatc
gggattccag
ttccacagaa
attcacaaag
gaaggctgat
gatgaaggcc
ggcctgtcag
gtgtaatgga
ctctgtgact
gatcaagtca
gaagaggatt
caaggatgcc
agctgcccat
ggactggatc
ccatgaaaac
ggatggaaac
tccttacctg
taatgaaagg
gttctatgga
cattgatgcc

gacatatgtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tggggagtgg tgtcatgggg agaaaactgt ggaaagccag agttcccagg agtgtacacc

aaggtggcca attattttga ctggatcagc taccatgtgg gaaggccttt catctctcag

tacaatgtgt

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

30
1752
DNA

<220>
<223>

<400> 30
atgaaactgc

acctatacat
ctgtcttgtg
tgtaaactgc
tcattcccaa
ctgaacaatg
acagactcag
tgcaagtcat
caaggagcag
tgtctgcatg
agaaggacta
tcccccatgg
tgtgatggaa
ggaaagggtt
gaggtggact
caagaggaga
ctgctgccca
gtgggaggaa

agtggtatca

aa

tgcatgtgtt
cccaagagga
acaaggtctt
cctaccagtg
cttactgcca
gcacatgtac
aagggattgt
cctggtctat
acactcagag
tgcattgtag
tgggatacca
atgacttttt
ttaatgactg
tccactgcaa
gcattactgg
cagagatcct
aactgtcttg

aaagagccca

catgtggagg

Artificial Sequence

Synthetic construct

tctcctgttc
tcttgtggaa
ctgccagcct
ccctaagaat
gcagaagtct
agctgaaggc
ggaagtcaag
gagagaagca
gagattcaag
aggactggag
ggactttgct
ccaatgtgtt
tggagatcag
aagtggggtt
agaggatgag
gacagctgat
tggagttaaa
gcttggagat

catctatatt

ctgtgctttc
aagaaatgtc
tggcagagat
ggaacagctg
ctggagtgtc
aagttctctg
ctggtggatc
aatgtggcct
ctctctgacc
acctcacttg
gatgtggtgt
aatgggaaat
agtgatgagc
tgtattcctt
gtggggtgty
atggatgctg
aacagaatgc

ctcccttggce

ggagggtgct

atctgaggtt
tggccaaaaa
gtattgaagg
tctgtgctac
tccaccctgg
tctccctcaa
aggataagac
gcctggatct
tgtctattaa
ctgaatgtac
gctataccca
atattagtca
tctgttgcaa
ctcaatacca
ctggctttgc
aaaggagaag
acatcagaag
aagtggccat

ggattctcac

ctgtaaggtg
gtacacccat
aacttgtgtc
taatagaagg
aactaaattc
acatggaaac
catgtttatt
gggctttcaa
tagcactgag
attcactaaa
gaaggcagac
gatgaaggct
agcctgtcag
atgcaatggg
ttctgtgacc
aattaagtca
aaagagaatt
taaggatgcc

agctgcacac

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tgtctgagag
catcctgatc
tacaatgcag
aaaaaggatt
tttcagccaa
gtcttctccc
aacaggttct
tgcaaaggag
tggeegetsas
aaggtggcta
tacaatgtct
<210>
<211>

<212>
<213>

31

DNA
<220>
<223>

<400> 31
atgaagctgc

acctatacat
ctcagttgtg
tgcaagctgc
tccttcecta
ctgaataatg
acagatagtg
tgtaaatctt
caaggagcag
tgtctgcatg

aggagaacca

1752

ccagtaaaac
tcaagagaat
gaacctatca
gtgagctgcc
atgatacttg
tccagtgggsg
atgaaaaaga
atagtggtgg
tgagctggesg
attactttga

ga

tgcatgtgtt
cccaggaaga
ataaggtctt
cataccagtg
catactgcca
gcacatgcac
agggaattgt
catggagtat
atacccagag
tgcattgtag

tgggttatca

ccatagatat
tgtgattgag
gaatgatatt
cagaagcatc
cattgtcagt
agaggttaag
gatggaatgt
acccctggtc
agagaattgt

ctggatcagt

Artificial Sequence

Synthetic construct

cctcctgttt
cctggtggag
ttgccagcca
tcccaaaaat
gcagaagagt
agctgaaggc
ggaagttaag
gagagaagct
aaggtttaag
aggactggag

ggactttgca

cagatctgga
tatgtggaca
gccctcattg
ccagcttgtg
ggatggggta
ctcatcagta
gcaggaacat
tgtatggatg
gggaagcctg

taccatgtgg

ctctgtttcc
aaaaagtgtc
tggcagagat
gggacagcag
cttgagtgcc
aaattcagtg
ctggtggacc
aatgtggcat
ctgagtgatc
acatcactgg

gatgtggtct

caacagtggt
gaattatttt
agatgaagaa
tgccttggtc
gagagaaaga
attgctccaa
atgatggtag
Cccaacaatgt
agtttccagg

gtaggccctt

atctgagatt
ttgccaagaa
gtattgaagg
tctgtgcaac
tgcacccagg
tctccctgaa
aggataaaac
gtctggacct
tctccattaa
cagaatgtac

gttacaccca

tgattggatt
tcatgaaaac
ggatgggaac
tccatacctc
taatgagaga
gttttatgga
tattgatgct
gacttatgtg
agtctacacc

cattagccag

ctgcaaggtt
gtacacccac
cacttgtgtg
taatagaaga
cacaaagttt
acatggaaac
catgttcatt
tggatttcaa
ctctactgag

ttttaccaaa

gaaggctgac

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660



tcccccatgg
tgtgatggta
gggaagggat
gaagtggact
caggaggaaa
ctcctgccta
gtgggaggga
tcagggatca
tgcctgaggg
catcctgacc
tataatgctg
aaaaaggact
ttccaaccca
gttttcagtc

aacaggttct

tgtaaagggg
tggggagtssg
aaggtggcta
tacaatgtct
<210>
<211>

<212>
<213>

32
1752
DNA

<220>

<223>

<400> 32

atgacttctt
tcaatgactg
ttcactgcaa
gcattacagg
cagagatcct
agctcagttg
aaagagccca
catgtggagg
cctcaaagac
tgaagagaat
gaacttatca
gtgaactccc
atgacacttg
tgcagtgggsg
atgaaaaaga
attctggagg

tgtcatgggg

actattttga

ag

tcaatgtgtg
tggagaccag
aagtggggtt
ggaagatgag
gacagctgat
tggagtcaaa
gcttggagac
gatctatatt
ccacagatat
tgtgattgaa
gaatgatatt
aagaagcatt
tattgtcagt
ggaggtcaag
aatggagtgt
gccacttgtc
agaaaattgt

ttggatcagt

Artificial Sequence

Synthetic construct

aatgggaaat
tctgatgagc
tgcatcccca
gttggttgte
atggatgcag
aataggatgc
ctgccatggc
ggtggatgtt
cagatctgga
tatgtggaca
gcactgattg
cctgcatgtg
ggatggggta
ctcatcagca
gctgggactt
tgtatggatg
ggcaaacctg

tatcatgttg

acatctccca
tctgctgcaa
gtcagtacca
ctgggtttgc
aaagaagaag
atattaggag
aggttgccat
ggattctgac
ccactgtggt
ggattatctt
agatgaagaa
tgccttggtc
gagaaaaaga
actgctccaa
atgatggtag
ctaacaatgt
agtttcctgg

gtagaccctt

gatgaaggcc
ggcctgtcag
gtgcaatggg
tagtgtgacc
aattaagagc
aaagaggatt
caaggatgcc
tgctgcccat
ggactggatt
tcatgagaac
ggatgggaat
tccttacctc
caatgagagg
attctatgga
tattgatgcc
gacctatgtc
agtgtataca

catcagtcag

atgaagctgc tccatgtctt cctgectgttc ctgtgcttcc acctgagatt ttgcaaggtg

acctacacca gccaggagga cctggtggaa aagaaatgtc ttgctaagaa atatacccac

ctgtcctgtg acaaagtctt ctgtcagcct tggcagagat gtattgaagg gacatgtgtc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180



tgtaagctgc
tcattcccaa
ctcaacaatg
acagatagtg
tgcaaaagca
caaggagcag
tgtctgcatg
agaagaacaa
agccccatgg
tgtgatggta
ggcaaaggct
gaggtggatt
caggaggaaa
ctcctgccta
gtgggeggaa
tcaggcatca
tgtctcagag
caccctgatc
tacaatgctg
aaaaaggact
ttccaaccaa
gttttctccc
aacagatttt
tgcaaaggag
tggggagtssg
aaagtggcca

tacaatgtct

cttaccagtg
catactgcca
ggacatgtac
agggaattgt
gctggtccat
atacccagag
tgcattgtag
tgggatacca
atgacttctt
tcaatgattg
tccactgcaa
gcatcacagg
cagaaatcct
aactgtcttg
agagagcaca
cctgtggagg
ccagcaaaac
tgaagagaat
gcacatacca
gtgaactccc
atgatacctg
tgcagtgggsg
atgagaagga
acagtggagg
tctcctgggg

actactttga

ga

tcctaagaat
gcagaagagt
agctgaagga
tgaggttaag
gagagaggct
aagatttaaa
aggactggag
ggactttgct
tcagtgtgtg
tggggaccag
gtcaggggtsg
ggaggatgaa
gactgctgat
tggtgttaag
gctgggtgat
catttacatt
tcacagatat
tgtcattgag
gaatgacatt
aagatcaatt
cattgtcagt
agaggtgaag
gatggaatgt
tccacttgtc
tgaaaactgt

ctggatttca

gggactgcag
ctggagtgtc
aaattctctg
ctggtggatc
aatgtggcct
ctgtcagatc
accagcctgg
gatgtggttt
aatggaaagt
agtgatgagc
tgcatcccct
gtgggttgtg
atggatgctg
aatagaatgc
ctgccctggce
gggggttgct
cagatttgga
tatgtggaca
gccctcattg
cctgectgtg
ggctggggga
ctcattagta
gcaggaactt
tgcatggatg
ggaaagcctg

taccatgtgg

tctgtgccac
tgcatcctgg
tgagcctgaa
aggacaaaac
gtcttgacct
tgagcatcaa
ctgaatgtac
gttacaccca
atattagcca
tctgttgtaa
cccaatacca
ctgggtttgc
agaggagaag
acattagaag
aagtggcaat
ggattctgac
caacagttgt
gaattatttt
aaatgaagaa
tgccatggag
gagagaagga
actgttctaa
atgatggtag
ctaacaatgt
agttcccagg

ggagaccttt

taatagaaga
cacaaagttt
acatggcaat
aatgtttatc
tggctttcaa
ttcaacagag
cttcacaaag
gaaggcagac
gatgaaggca
ggcttgtcaa
gtgcaatgga
aagtgtgacc
aatcaaaagc
aaagagaatt
taaggatgcc
agcagcccac
ggattggatt
ccatgagaac
ggatggaaat
tccttacctc
taatgaaaga
gttttatggg
cattgatgca
gacttatgtc
agtgtataca

tatcagccag

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752



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

33
1752
DNA

<220>
<223>

<400> 33
atgaaactgc

acctacacct
ctgtcatgtg
tgcaagctgc
tcttttccta
ctcaataatg
actgattcag
tgtaagagta
caaggggctg
tgtctgcatg
agaagaacaa
tctcccatgg
tgtgatggaa
gggaagggtt
gaagttgatt
caggaagaga
ctgctcccca
gtgggaggca
agtggtatca
tgcctcagag
caccctgacc

tacaatgctg

tgcatgtgtt
ctcaggaaga
ataaagtgtt
cctaccagtg
catactgtca
gcacatgtac
agggtattgt
gctggtccat
acactcagag
tgcattgtag
tgggatacca
atgacttctt
ttaatgattg
ttcactgtaa
gcattacagg
cagagatcct
aactgtcctg
aaagggcaca
catgtggagg
catctaaaac
tgaagagaat

gcacttatca

Artificial Sequence

Synthetic construct

tctgectcttt
cctggtggag
ctgtcagcct
tccaaagaat
gcagaagagt
agctgaggga
tgaagtcaaa
gagggaggct
aaggtttaag
agggctggag
ggattttgca
ccaatgtgtg
tggtgatcag
aagtggggtt
agaggatgag
gacagctgat
tggggtcaag

gctgggggac

gatttacatt
tcacagatac
tgtgattgaa

gaatgacatt

ctctgcttcc
aagaagtgtc
tggcagagat
gggactgctg
ctggagtgcc
aagttttctg
ctggtggatc
aatgtggcat
ctgagtgacc
actagccttg
gatgtggtgt
aatgggaaat
agtgatgagc
tgtatcccct
gtgggatgtg
atggatgcag
aatagaatgc
ctcccatggc
ggaggctgct
cagatttgga
tatgtggata

gcactcattg

acctgagatt
ttgccaagaa
gtattgaggg
tttgtgccac
tccaccctgg
ttagcctcaa
aggataaaac
gcctggacct
tgagcattaa
cagagtgcac
gctacactca
atatttcaca
tctgttgtaa
ctcaatacca
caggctttgc
aaagaagaag
acatcagaag
aggtggcaat
ggattctcac
ccactgtggt
gaatcatttt

agatgaagaa

ttgcaaggtg
atatacccat
aacatgtgtg
taacagaaga
cacaaaattc
gcatggcaat
catgttcatt
gggctttcaa
ttcaactgag
attcactaag
gaaagctgac
gatgaaggcc
ggcttgccag
gtgcaatggg
cagtgtgaca
aatcaagtcc
gaagagaatt
taaggatgcc
agcagcccac
ggactggatt
ccatgaaaat

agatgggaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aaaaaggact
tttcagccaa
gtttttagcc
aacagatttt
tgcaagggag
tgggetgtag
aaagtggcaa
tacaatgttt
<210>
<211>

<212>
<213>

34

DNA
<220>
<223>

<400> 34
atgaaactgc

acctatacct
ctctcttgtg
tgtaaactgc
agctttccaa
ctgaacaatg
acagattctg
tgcaagagta
caaggagctg
tgtctgcatg
agaagaacca
agtcccatgg
tgtgatggca

ggaaagggtt

1752

gtgaactgcc
atgatacatg
tccagtgggsg
atgagaagga
attctggtgg

ttagctgggg

attactttga

ga

tccatgtttt
ctcaggagga
ataaggtgtt
cttaccagtg
cctactgtca
gaacctgtac
agggaattgt
gctggtccat
acacccagag
tgcattgtag
tgggatatca
atgacttctt
tcaatgattg

tccactgcaa

cagaagcatt
catagtgtct
ggaggtcaag
gatggaatgt
acccctggtg
agagaactgt

ctggatctcc

Artificial Sequence

Synthetic construct

tctectettt
cctggttgag
ctgccagcct
tcccaaaaat
gcagaagagc
agctgaaggc
ggaggtcaaa
gagagaggcc
aagattcaaa
aggactggaa
ggattttgct
ccagtgtgtg
tggagaccag

aagtggagtt

ccagcttgtg
ggttggggaa
ctgattagca
gcaggcactt
tgcatggatg
gggaagcctg

tatcatgtgg

ctctgcttcc
aaaaagtgcc
tggcagagat
gggactgctg
cttgaatgcc
aaatttagtg
ctggtggacc
aatgtggcat
ctcagtgacc
actagccttg
gatgtggtgt
aatggcaagt
agtgatgaac

tgcatcccca

tgccatggag
gagagaagga
actgcagtaa
atgatggctc
ccaataatgt
agtttccagg

ggagaccctt

acctgagatt
tggctaaaaa
gcattgaagg
tgtgtgccac
tccatcctgg
ttagcctgaa
aggataaaac
gcctggatct
tgagtattaa
cagagtgcac
gctacaccca
atatttccca
tgtgctgtaa

gccagtacca

tccatatctg
caatgaaagg
attctatggc
aattgatgcc
cacctatgtc
agtgtataca

tatctctcag

ttgcaaggtg
gtacacccac
cacatgtgtt
aaatagaagg
gacaaaattc
acatgggaat
catgtttatc
tgggtttcaa
ctcaacagaa
ttttaccaag
gaaagcagac
gatgaaagca
ggcttgccag

gtgcaatgga

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gaagtggatt gcattacagg agaggatgaa gtgggatgtg ctggctttge ttctgttacc 900

Ccaagaagaga cagagattct gacagctgac atggatgcag agaggagaag aattaagtcc 960
ctgctgccta aactgtcctg tggtgtcaag aatagaatgc acatcagaag gaagagaatt 1020
gtggggggaa aaagagccca gcttggagac ctgeccttgge aagtggctat taaggatgcc 1080
agtgggatca catgtggagg aatttacatt ggagggtgct ggattctcac agctgcccac 1140
tgcctgaggg ccagcaaaac ccacagatac cagatctgga caacagttgt ggattggatt 1200
catcctgatc tcaagagaat tgttattgag tatgtggata ggatcatttt ccatgaaaat 1260
tacaatgcag gcacatacca aaatgacatt gcactcattg agatgaagaa ggatgggaat 1320
aaaaaggatt gtgagctccc caggagcatt cctgecttgtg tcccctggtc cccttacctc 1380
ttccaaccca atgacacctg cattgtcagt ggctggggta gagaaaaaga taatgagaga 1440
gtcttcagcc tgcagtgggg ggaggtgaag ctgattagca attgtagcaa gttttatggg 1500
aacaggttct atgagaagga gatggagtgt gctggcacct atgatggctc tattgatgct 1560
tgtaaggggg acagtggggg accactggtt tgtatggatg caaacaatgt gacctatgtt 1620
tggggagtgg ttagctgggg agaaaattgt ggaaaacctg agtttcctgg tgtctataca 1680
aaagtggcta attattttga ttggatcagt tatcatgttg ggagaccctt tattagtcag 1740
tacaatgtct ag 1752
<210> 35

<211> 1752

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic construct

;igg;aciic tgcatgtgtt tctgctgttc ctctgttttc acctgaggtt ttgtaaggtg 60
acctacacta gccaggagga tctggtggag aaaaagtgcc ttgcaaaaaa gtacactcac 120
ctcagctgtg acaaggtctt ctgtcagcct tggcagagat gcattgaggg gacatgtgtg 180
tgcaaactcc cataccagtg tcctaagaat ggtacagctg tctgtgcaac aaacaggaga 240
tcctttccca cctattgtca gcagaagtcc ctggagtgtc tgcaccctgg tacaaagttt 300

ctgaataatg gcacatgcac tgctgaggga aagttcagtg tgtccctgaa acatggaaac 360



actgattcag
tgcaagtcca
caaggagctg
tgtctgcatg
agaagaacta
tcacccatgg
tgtgatggta
ggcaagggat
gaggtggact
caggaggaaa
ctcctcccta
gtgggaggca
agtgggatta
tgtctgagag
cacccagacc
tacaatgctg
aaaaaggact
tttcagccca
gtgttcagtc
aatagattct
tgcaagggag
tggggagtssg
aaggtggcca
tacaatgtct
<210>
<211>

<212>
<213>

36
1752
DNA

agggtattgt
gttggagcat
acactcagag
tgcattgcag
tgggatacca
atgacttctt
tcaatgattg
tccactgcaa
gcatcactgg
ctgaaattct
aactgagttg
agagagctca
catgtggagg
cctctaaaac
tcaagaggat
gaacctatca
gtgaactgcc
atgatacatg
tccagtgggsg
atgaaaaaga
atagtggtgg
tttcatgggg
attactttga

aa

ggaggtgaaa
gagagaggct
aaggttcaag
agggctggag
ggattttgca
ccagtgtgtg
tggagaccag
gagtggtgtc
ggaagatgaa
cacagcagat
tggagtgaaa
gcttggggac
gatctatatt
ccatagatat
tgtgattgag
gaatgatatt
aagatcaatc
cattgttagt
tgaagtgaag
aatggagtgt
gcccctggtg
agagaattgt

ttggatcagc

Artificial Sequence

cttgtggatc
aatgtggcct
ctgtcagatc
actagccttg
gatgtggtct
aatggcaagt
agtgatgaac
tgtattccca
gtgggctgtg
atggatgctg
aacagaatgc
ctcccatggc
gggggetgct
cagatctgga
tatgtggata
gctctgattg
cctgcatgtg
ggatggggsga
ctcatttcta
gcaggaactt
tgcatggatg
ggaaagcctg

tatcatgtgg

aggacaagac
gtctggacct
tcagtatcaa
ctgaatgtac
gttatactca
acatttcaca
tctgttgcaa
gtcagtatca
ctggttttgc
agagaaggag
atattagaag
aagtggctat
ggattctgac
caacagtggt
gaattatttt
aaatgaaaaa
tgccatggag
gggagaaaga
attgtagcaa
atgatggttc
ctaataatgt
agttccctgg

gaagaccatt

catgttcatc
gggttttcag
ctccacagaa
ttttacaaag
gaaggctgat
aatgaaagca
ggcatgccag
gtgcaatggg
tagtgtgaca
aatcaagtcc
aaaaagaatt
taaggatgca
agcagcccac
ggattggatt
tcatgagaac
ggatgggaac
tccctatctc
caatgagaga
gttttatggg
cattgatgcc
gacctatgtc
agtgtacacc

tatttcccag

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752



<220>
<223>

<400> 36
atgaagctcc

acctatacaa
ctcagctgtg
tgtaagctcc
agctttccca
ctgaacaatg
actgatagtg
tgcaagtcaa
caaggagctg
tgtctgcatg
agaagaacaa
tcaccaatgg
tgtgatggta
ggcaaaggat
gaggttgatt
caggaagaga
ctcctgccaa
gttggtggaa
agtggcatta
tgtctaagag
caccctgacc
tataatgctg
aagaaggact
tttcagccca

gtgttcagcc

tgcatgtgtt
gccaggaaga
acaaagtctt
catatcagtg
cctactgcca
gcacatgtac
agggcattgt
gctggtcaat
acactcagag
tgcattgcag
tgggatacca
atgacttctt
tcaatgactg
ttcactgcaa
gtatcacagg
cagaaattct
aactgagctg
agagggccca
cctgtggagg
cctccaaaac
tgaaaagaat
gcacctacca
gtgagctccc
atgatacttg

tgcagtgggsg

Synthetic construct

tctgctcttc
tcttgtggag
ttgccagcct
tcccaagaat
gcagaagagc
agctgagggsg
tgaggtgaaa
gagagaagct
aagatttaag
agggctggag
ggattttgct
tcagtgtgtg
tggggaccag
gtctggggtc
ggaggatgaa
gacagcagat
tggtgtcaag
gcttggggac
aatttacatt
ccacagatac
tgtcattgag
gaatgacatt
aagatcaatt

tattgtttct

ggaggtgaag

ctctgctttc
aaaaagtgcc
tggcagagat
ggaacagctg
cttgaatgtc
aaattcagtg
cttgtggacc
aatgtggctt
ctgagtgatc
actagccttg
gatgtggtct
aatggaaaat
agtgatgagc
tgtatcccca
gtgggttgty
atggatgctg
aatagaatgc
ctgccatggc
ggagggtgtt
cagatctgga
tatgtggaca
gccctgattg
cctgecttgtg
ggatggggca

ctgatctcaa

acctgagatt
ttgctaagaa
gtattgaggg
tgtgtgctac
tccacccagg
tcagtctcaa
aggataagac
gtctggacct
tgagtatcaa
ctgagtgcac
gttatactca
acatttccca
tctgttgtaa
gccagtatca
ctggctttgc
aaagaaggag
acatcagaag
aggttgcaat
ggattctgac
ccactgtggt
ggattatttt
agatgaagaa
tgccttggtc

gggaaaaaga

actgcagcaa

ctgtaaggtg
gtacactcac
aacttgtgtc
taacagaagg
gaccaagttt
acatgggaat
catgtttatc
tgggtttcaa
cagcactgaa
ttttaccaag
gaaggcagat
gatgaaggct
ggcatgtcag
gtgtaatgga
atcagtgaca
aattaaaagc
gaagagaatt
caaagatgca
agcagctcat
ggattggatt
ccatgagaat
agatggaaat
tccatacctg
caatgagaga

gttctatgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



aatagatttt
tgcaagggtg
tgggetgtesg
aaggttgcaa
tataatgtct
<210>
<211>

<212>
<213>

37

DNA
<220>
<223>

<400> 37
atgaaactcc

acctatacca
ctgtcctgtg
tgtaaactcc
tcattcccaa
ctgaacaatg
acagattctg
tgcaagtcaa
caaggagctg
tgtctgcatg
agaaggacaa
tcccccatgg
tgtgatggga
gggaaaggct
gaggtggatt
caggaagaga

ctcctgccta

1752

atgagaagga
acagtggtgg
tgtcatgggg
actactttga

aa

tgcatgtgtt
gccaggagga
acaaggtgtt
cctaccagtg
cctattgcca
ggacttgtac
agggtattgt
gctggtccat
atacccagag
tgcactgtag
tgggatacca
atgatttctt
tcaatgactg
ttcattgcaa
gcatcacagg
cagaaattct

aactgagttg

aatggagtgt
cccacttgtg
ggaaaactgt

ctggatcagc

Artificial Sequence

Synthetic construct

tctcctgttc
ccttgttgag
ctgtcagcct
ccctaagaat
gcagaaatca
tgctgaggssg
tgaggtgaag
gagggaagcc
aagatttaag
agggcttgaa
ggactttgct
tcaatgtgtg
tggagaccag
gagtggggtc
agaagatgaa
cacagctgat

tggagtgaag

gcaggcactt
tgcatggatg
ggcaaacctg

tatcatgtgg

ctctgctttc
aagaaatgcc
tggcagaggt
ggcactgcag
ctggaatgcc
aaattcagtg
ctggtggatc
aatgtggcat
ctgagtgacc
acaagcctgg
gatgtggtct
aatgggaagt
agtgatgagc
tgtattccct
gtgggctgtg
atggatgcag

aacaggatgc

atgatggatc
ctaacaatgt
agtttcctgg

gcagaccttt

acctgagatt
tggctaagaa
gcattgaagg
tgtgtgctac
tgcatcctgg
tgtccctgaa
aggataagac
gcctggatct
tcagcattaa
cagagtgcac
gctacaccca
acatcagcca
tgtgctgcaa
cccaatacca
ctggatttgc
agagaaggag

atattagaag

aattgatgcc
gacctatgtt
tgtttacact

tatttcccag

ttgtaaggtg
atacacccac
gacctgtgtg
aaacagaaga
tacaaaattc
acatgggaac
tatgtttatc
gggttttcaa
ctctactgag
cttcaccaag
gaaggctgat
gatgaaagca
agcttgccag
gtgcaatggg
ctcagtgact
gatcaagtcc

gaagagaatt

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gtgggeggta
agtggtatta
tgtctgagag
caccctgacc
tacaatgctg
aaaaaggatt
tttcagccaa
gtctttagcc
aacaggttct
tgcaaaggag
tgggegstsesg
aaagtggcta
tataatgtgt
<210>
<211>

<212>
<213>

38

DNA

<220>

<223>

<400> 38

1752

aaagagccca
cctgtggtgg
ccagcaaaac
tgaagagaat
ggacttatca
gtgagctgcc
atgacacttg
tccagtgggsg
atgagaagga
atagtggtgg
tttcctgggg

actattttga

ag

gcttggggac

gatctatatt
ccacagatat
tgttattgag
gaatgatatt
cagaagcatt
tattgtttct
agaagttaag
gatggagtgt
gccactggtc
agagaattgt

ctggatcagc

Artificial Sequence

Synthetic construct

atgaagctgc tgcatgtgtt tctgctcttt

acctacacct
ctcagttgtg
tgcaaactcc
agctttccca
ctgaataatg
actgatagtg
tgcaaaagtt

caaggagctg

ctcaggagga

acaaggtctt
cttatcagtg
catactgtca
gaacttgcac
aggggattgt
catggagcat

acactcagag

tctggtggag
ctgccagcca
tcccaagaat
gcagaaatcc
agcagagges
tgaagtgaag
gagagaagca

aagatttaaa

ctgccttggce
ggtggttgct
cagatttgga
tatgtggata
gccctcattg
ccagcctgtg
ggttggggca
ctgatttcaa
gctgggacat
tgcatggatg
gggaagccag

tatcatgtgg

ctgtgcttcc
aaaaagtgcc
tggcagagat
gggactgcag
cttgagtgcc
aaattcagtg
ctggtggatc
aatgtggcat

ctcagtgatc

aagtggctat
ggattctcac
ctacagtggt
gaatcatctt
aaatgaagaa
tgccatggag
gggaaaaaga
attgcagcaa
atgatggttc
ccaataatgt
agtttcctgg

ggagaccttt

acctgagatt
tggcaaaaaa
gtattgaggg
tctgtgcaac
tgcaccctgg
tcagcctgaa
aggataagac
gccttgatct

tgtcaatcaa

caaagatgcc
tgctgcacac
tgactggatt
ccatgagaat
ggatgggaac
cccctatctg
caatgaaaga
attctatggg
aattgatgct
gacatatgtc
tgtctataca

catcagtcag

ttgcaaggtg
gtatactcac
aacctgtgtg
caacagaaga
aaccaaattc
acatggcaac
tatgtttatc
gggtttccaa

cagcacagag

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540



tgcctgcatg
agaagaacca
agccccatgg
tgtgatggaa
gggaagggtt
gaggtggatt
caggaggaaa
ctgctcccaa
gtgggaggga
agtggtatca
tgcctgaggg
caccctgacc
tacaatgctg
aagaaggatt
ttccagccaa
gtgttttcac

aacaggtttt

tgtaaagggsg
tggggagtag
aaagtggcaa
tataatgtgt
<210>
<211>

<212>
<213>

39
1752
DNA

<220>

<223>

<400> 39

tgcactgtag
tgggatacca
atgacttctt
tcaatgactg
tccattgcaa
gtattactgg
ctgagattct
agctgtcatg
aaagagctca
catgtggagg
catccaaaac
tcaaaagaat
gcacttacca
gtgaactccc
atgatacatg
tgcagtgggsg
atgagaagga
attcaggagg

tcagttgggg

attattttga

ga

aggacttgag
ggattttgca
ccagtgtgtc
tggagatcag
gagtggagtc
ggaggatgaa
gacagctgac
tggggtcaaa
gctgggagac
aatctacatt
ccacagatat
tgtcattgag
gaatgacatt
caggtcaatc
tattgtcagt
ggaagtgaag
gatggagtgt
tcctettgtc
agaaaactgt

ctggatcagc

Artificial Sequence

Synthetic construct

acatcacttg
gatgtggtgt
aatgggaagt
agtgatgaac
tgcattcctt
gtgggttgtg
atggatgctg
aatagaatgc
ctcccttggce
gggggetgtt
cagatctgga
tatgtggaca
gccctgattg
ccagcctgtg
ggatggggga
ctgatcagca
gctgggactt
tgcatggatg
ggaaaaccag

tatcatgtgg

cagaatgcac
gctatactca
atatcagcca
tctgttgtaa
cacaatacca
caggatttgc
agagaagaag
acatcagaag
aagtggcaat
ggattctgac
caacagttgt
gaatcatttt
aaatgaagaa
tgccctggag
gagagaagga
attgctccaa
atgatggaag
ctaacaatgt
aatttcctgg

gtagaccctt

atttaccaaa
gaaagctgat
gatgaaggcc
ggcatgtcag
gtgcaatgga
cagtgtgact
gatcaagagc
gaagagaatt
caaggatgct
tgcagcccat
ggactggatt
ccatgagaat
ggatggaaac
cccctacctg
caatgagaga
gttctatgga
tattgatgct
gacatatgtg
ggtgtatact

cattagtcag

atgaagctcc tgcatgtctt tctgectgttt ctctgcttcc atctgagatt ttgcaaggtg

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60



acctacacct
ctgtcttgtg
tgcaagctcc
tcttttccta
ctgaataatg
actgatagtg
tgcaagagct
caaggagctg
tgtctgcatg
agaagaacaa
tcccccatgg
tgtgatggta
gggaaaggat
gaagttgatt
caggaggaga
ctgctgccca
gtgggaggga
tcagggatca
tgcctgagag
caccctgatc
tacaatgctg
aaaaaggact
tttcagccta
gtgttttccc
aatagatttt
tgtaagggtg

tgggegstses

ctcaggaaga
acaaagtctt
cttatcagtg
catactgcca
ggacttgcac
agggcattgt
catggtccat
atactcagag
tgcattgtag
tgggatacca
atgatttctt
tcaatgactg
tccactgcaa
gcattacagg
cagaaatcct
agctctcatg
aaagagccca
catgtgggssg
cttcaaagac
tcaaaagaat
gaacttatca
gtgaactgcc
atgacacctg
tgcagtgggsg
atgagaagga
acagtggagg

ttagctggeg

ccttgttgaa
ctgtcagccc
tcccaaaaat
gcagaagagc
agcagaaggc
ggaggttaag
gagagaggct
aaggtttaag
aggactggaa
ggattttgct
tcaatgtgtt
tggagaccag
gagtggagtg
ggaagatgaa
gacagctgac
tggggtgaaa

gctgggggac

catctatatt
tcacagatat
tgtcattgaa
gaatgatatt
cagaagcatc
cattgttagt
agaggtgaaa
gatggaatgt
acccctggtg

agaaaattgt

aagaagtgtc
tggcagagat
ggcacagcag
cttgaatgtc
aaatttagtg
cttgtggatc
aatgtggctt
ctcagtgacc
acttctctgg
gatgtggtct
aatgggaaat
tctgatgaac
tgcattccat
gtgggttgtg
atggatgctg
aacaggatgc
ctgccatggc
ggaggctgtt
cagatttgga
tatgttgaca
gctctgattg
cctgecttgtg
ggctggegga
ctcatctcta
gctgggacct
tgcatggatg

gggaagcctg

tggccaaaaa
gcattgaggg
tttgtgccac
tccacccagg
tgtccctgaa
aggataaaac
gtctggacct
tgagcatcaa
ctgagtgtac
gctacaccca
acattagcca
tgtgctgtaa
cccagtacca
cagggtttgc
aaaggagaag
atattagaag
aggttgccat
ggattctcac
caacagtggt
gaatcatctt
aaatgaagaa
ttccatggtc
gagagaagga
actgttcaaa
atgatgggtc
Cccaacaatgt

agttccctgg

gtatactcat
aacatgtgtc
aaatagaagg
cacaaagttt
acatggaaac
aatgttcatc
gggttttcaa
cagtacagag
ctttacaaag
gaaagctgac
gatgaaggct
agcctgtcaa
gtgtaatgga
ttcagtaact
gatcaaaagc
gaagaggatt
taaagatgct
agcagcacac
ggattggatt
tcatgaaaac
agatggaaac
cccttacctg
caatgagaga
attctatggg
aattgatgct
gacatatgtc

ggtgtacacc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



aaggttgcaa actattttga ttggatttct tatcatgtgg gtagaccatt tatcagtcag

tataatgtgt

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

40
1752
DNA

<220>

<223>

<400> 40

ag

Artificial Sequence

Synthetic construct

atgaaacttc ttcatgtgtt cctgctgttt

acctatactt
ctgtcctgtg
tgcaaactgc
agcttcccaa
ctgaataatg
actgattcag
tgcaaaagca
caaggagctg
tgcctgcatg
agaagaacta
tctccaatgg
tgtgatggaa
ggaaaaggat
gaggtggatt
caagaagaaa
ctgctgccta
gtgggaggaa
agtggaatca

tgcctgagag

ctcaagagga
ataaagtctt
catatcagtg
cttattgcca
gaacttgcac
agggaattgt
gctggagcat
atactcagag
tgcattgcag
tgggatatca
atgatttctt
tcaatgattg
ttcattgcaa
gcattactgg
ctgaaattct
aactgtcttg
aaagagctca
cttgtggagg

ctagtaaaac

tctggtggag
ctgccagcca
cccaaaaaat
gcagaaaagt
tgctgaagga
ggaagtgaaa
gagggaagct
aaggtttaaa
aggactggag
ggattttgct
tcaatgtgtg
tggagatcag
atctggagtg
agaagatgaa
gactgctgat
tggagtgaaa
gctgggagat
aatttatatt

tcatagatat

ctgtgcttcc
aaaaaatgcc
tggcagagat
ggaactgctg
ctggaatgcc
aaatttagtg
cttgtggatc
aatgtggctt
ctgtctgatc
actagtctgg
gatgtggtgt
aatggaaaat
agtgatgaac
tgcattccaa
gtgggatgtg
atggatgctg
aacagaatgc
ctgccatggc
ggaggatgct

cagatttgga

acctgaggtt
tggctaaaaa
gcattgaggg
tgtgtgctac
ttcatccagg
tgtccctgaa
aggataaaac
gccttgatct
tgtctattaa
ctgaatgcac
gctatactca
atatttctca
tgtgctgcaa
gccagtatca
ctggatttgc
aaagaagaag
acattagaag
aggtggctat
ggattctgac

ctactgtggt

ttgcaaggtg
atatactcac
aacttgtgtg
taacaggaga
aactaaattt
acatggaaat
tatgttcatt
tggatttcaa
ttccactgaa
ttttactaaa
gaaagctgat
gatgaaagct
agcttgccag
gtgcaatgga
ttctgtgact
aattaaatca
gaaaagaatt
taaagatgct
tgctgctcat

ggattggatt

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



cacccagatc
tataatgctg
aaaaaagatt
ttccaaccta
gtcttttcac
aatagattct
tgcaaaggag
tggggagtgg
aaagtggcta
tataatgtgt
<210>
<211>

<212>
<213>

41

DNA
<400> 41

atgaagcttc
acttatacat
ctctcctgeg
tgtaaactac
agcttcccaa
ttaaataacg
acagattcag
tgcaaaagca
caaggtgctg
tgtctacatg
agaagaacta
tctccaatgg
tgtgatggta

ggcaaaggct

1752

ttaaaagaat
gaacttatca
gtgagctgcc
atgatacttg
ttcaatgggg
atgaaaaaga
attctggagg
tcagttgggsg
attattttga

aa

Homo sapiens

ttcatgtttt
ctcaagagga
ataaagtctt
cgtatcagtg
catactgtca
gaacatgcac
agggaatagt
gctggagcat
atactcaaag
tgcattgccg
tgggttacca
atgacttctt
tcaatgattg

tccattgcaa

tgtgattgaa
gaatgatatt
tagatccatc
cattgtgtct
agaagtgaaa
aatggaatgt
accactggtc
agaaaactgt

ttggattagc

cctgttattt
tctggtggag
ctgccagcca
cccaaagaat
acaaaagagt
agccgaagga
tgaagtaaaa
gagggaagcc
aaggtttaag
aggattagag
ggatttcgct
tcagtgtgtg
tggagaccaa

atcgggtgtt

tatgtggata
gctctgattg
cctgecttgtg
ggatggggaa
ctgattagca
gctggaactt
tgcatggatg
ggaaaaccag

tatcatgtgg

ctgtgcttcc
aaaaagtgct
tggcagagat
ggcactgcag
ttggaatgtc
aagtttagtg
cttgtggacc
aacgtggcct
ttgtctgatc
accagtttgg
gatgtggttt
aatgggaaat
agtgatgaac

tgcattccaa

gaattatttt
aaatgaaaaa
tcccatggtc
gagaaaaaga
actgctctaa
atgatggatc
ctaacaatgt
agttcccagg

gaaggccttt

acttaaggtt
tagcaaaaaa
gcattgaggg
tgtgtgcaac
ttcatccagg
tttccttgaa
aagataagac
gccttgacct
tctctataaa
ctgaatgtac
gttatacaca
acatttctca
tgtgttgtaa

gccagtatca

ccatgaaaac
agatggaaac
tccttatctg
taatgaaaga
attttatgga
cattgatgct
gacttatgtc
agtgtatact

tatttctcag

ttgcaaggtc
atatactcac
cacctgtgtt
taacaggaga
gacaaagttt
gcatggaaat
aatgttcata
tgggtttcaa
ttccactgaa
ttttactaag
gaaagcagat
gatgaaagcc
agcatgccaa

atgcaatggt

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gaggtggact
caagaagaaa
ttattaccta
gtgggaggaa
agtggaatca
tgtctcagag
caccccgacc
tacaatgcag
aaaaaagatt
ttccaaccta
gtcttttcac

aatcgtttct

tgtaaagggg
tggggtgttg
aaagtggcca
tacaatgtat
<210>
<211>

<212>
<213>

42

DNA
<400> 42

aaggtcactt
actcacctct
tgtgtttgta
aggagaagct
aagtttttaa
ggaaatacag

ttcatatgca

1698

gcattacagg
cagaaatttt
aactatcttg
agcgagcaca
cctgtggess
ccagtaaaac
ttaaacgtat
gcacttacca
gtgagctgcc
atgatacatg
Ttcagtgggs
atgaaaaaga
actctggagg
tgagttgggs
attattttga

aad

Homo sapiens

atacatctca
cctgcgataa
aactaccgta
tcccaacata
ataacggaac
attcagaggg

aaagcagctg

ggaagatgaa
gactgctgac
tggagttaaa
actgggagac
aatttatatt
tcatcgttac
agtaattgaa
aaatgacatc
tcgttccatc
catcgtttct
tgaagttaaa
aatggaatgt
ccccttagtc
ggaaaactgt

ctggattagc

agaggatctg
agtcttctgc
tcagtgccca
ctgtcaacaa
atgcacagcc

aatagttgaa

gagcatgagg

gttggctgtg
atggatgcag
aacagaatgc
ctcccatggc
ggtggctgtt
caaatatgga
tacgtggata
gctttgattg
cctgectgtg
ggctggggac
ctaataagca
gcaggtacat
tgtatggatg
ggaaaaccag

taccatgtag

gtggagaaaa
cagccatggc
aagaatggca
aagagtttgg
gaaggaaagt
gtaaaacttg

gaagccaacg

caggctttgc
aaagaagacsg
acattcgaag
aggtggcaat
ggattctgac
caacagtagt
gaattatttt
aaatgaaaaa
tccecctggtc
gagaaaaaga
actgctctaa
atgatggttc
ccaacaatgt
agttcccagg

gaaggccttt

agtgcttagc
agagatgcat
ctgcagtgtg
aatgtcttca
ttagtgtttc
tggaccaaga

tggcctgect

atctgtgact
gataaaatca
gaaacgaatt
taaggatgcc
tgctgcacat
agactggata
ccatgaaaac
agacggaaac
tccttaccta
taacgaaaga
gttttacgga
catcgatgcc
gacttatgtc
tgtttacacc

tatttctcag

aaaaaaatat
tgagggcacc
tgcaactaac
tccagggaca
cttgaagcat
taagacaatg

tgaccttggg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1752

60

120

180

240

300

360

420



tttcaacaag
actgaatgtc
actaagagaa
gcagattctc
aaagcctgtg
tgccaaggca
aatggtgagg
gtgactcaag
aaatcattat
cgaattgtgg
gatgccagtg
gcacattgtc
tggatacacc
gaaaactaca
ggaaacaaaa
tacctattcc
gaaagagtct
tacggaaatc
gatgcctgta
tatgtctggg
tacaccaaag
tctcagtaca
<210>
<211>

<212>
<213>

43
583
PRT

<400> 43

gtgctgatac
tacatgtgca
gaactatggg
caatggatga
atggtatcaa
aaggcttcca
tggactgcat
aagaaacaga
tacctaaact
gaggaaagcyg
gaatcacctg
tcagagccag
ccgaccttaa
atgcaggcac
aagattgtga
aacctaatga
tttcacttca

gtttctatga

aaggggactc
gtgttgtgag
tggccaatta

atgtataa

Homo sapiens

tcaaagaagg
ttgccgagga
ttaccaggat
cttctttcag
tgattgtgga
ttgcaaatcg
tacaggggaa
aattttgact
atcttgtgga
agcacaactg
tgggggaatt
taaaactcat
acgtatagta
ttaccaaaat
gctgectcegt
tacatgcatc
gtggggtgaa
aaaagaaatg
tggaggcccc

ttggggggaa

ttttgactgg

tttaagttgt
ttagagacca
ttcgctgatg
tgtgtgaatg
gaccaaagtg
ggtgtttgca
gatgaagttg
gctgacatgg
gttaaaaaca
ggagacctcc
tatattggtg
cgttaccaaa
attgaatacg
gacatcgctt
tccatccctg
gtttctggct
gttaaactaa
gaatgtgcag
ttagtctgta
aactgtggaa

attagctacc

ctgatctctc
gtttggctga
tggtttgtta
ggaaatacat
atgaactgtg
ttccaagcca
gctgtgeagg
atgcagaaag
gaatgcacat
catggcaggt
gctgttggat
tatggacaac
tggatagaat
tgattgaaat
cctgtgtccc
ggggacgaga
taagcaactg
gtacatatga
tggatgccaa
aaccagagtt

atgtaggaag

tataaattcc
atgtactttt
tacacagaaa
ttctcagatg
ttgtaaagca
gtatcaatgc
ctttgcatct
aagacggata
tcgaaggaaa
ggcaattaag
tctgactgct
agtagtagac
tattttccat
gaaaaaagac
ctggtctcct
aaaagataac
ctctaagttt
tggttccatc
caatgtgact
cccaggtgtt

gccttttatt

Met Lys Leu Leu His Val Phe Leu Leu Phe Leu Cys Phe His Leu Arg

1

5

10

15

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1698



Phe

Cys

Gln

Tyr

65

Ser

Gly

Ser

Val

Trp

145

Gln

Asn

Leu

Phe

Cys

Leu

Pro

50

Gln

Phe

Thr

Val

Lys

130

Ser

Gly

Ser

Ala

Ala
210

Lys

Ala

35

Trp

Cys

Pro

Lys

Ser

115

Leu

Met

Ala

Thr

Glu

195

Asp

Val

20

Gln

Pro

Thr

Phe

100

Leu

Val

Arg

Asp

Glu

180

Cys

Val

Thr

Lys

Arg

Lys

Tyr

85

Leu

Lys

Asp

Glu

Thr

165

Cys

Thr

Val

Tyr

Tyr

Cys

Asn

70

Cys

Asn

His

Gln

Ala

150

Gln

Leu

Phe

Cys

Thr

Thr

Ile

55

Gly

Gln

Asn

Gly

Asp

135

Asn

Arg

His

Thr

Tyr
215

Ser

His

40

Glu

Thr

Gln

Gly

Asn

120

Lys

Val

Arg

Val

Lys

200

Thr

Gln

25

Leu

Gly

Ala

Lys

Thr

105

Thr

Thr

Ala

Phe

His

185

Arg

Gln

Glu

Ser

Thr

Val

Ser

90

Cys

Asp

Met

Cys

Lys

170

Cys

Arg

Lys

Asp

Cys

Cys

Cys

75

Leu

Thr

Ser

Phe

Leu

155

Leu

Arg

Thr

Ala

Leu

Asp

Val

60

Ala

Glu

Ala

Glu

Ile

140

Asp

Ser

Gly

Met

Asp
220

Val

Lys

45

Cys

Thr

Cys

Glu

Gly

125

Cys

Leu

Asp

Leu

Gly

205

Ser

Glu

30

Val

Lys

Asn

Leu

Gly

110

Ile

Lys

Gly

Leu

Glu

190

Tyr

Pro

Lys

Phe

Leu

Arg

His

95

Lys

Val

Ser

Phe

Ser

175

Thr

Gln

Met

Lys

Cys

Pro

Arg

80

Pro

Phe

Glu

Ser

Gln

160

Ile

Ser

Asp

Asp



Asp

225

Cys

Lys

Pro

Asp

Glu

305

Leu

Arg

Trp

Tyr

Ser

385

His

Phe

Ile

Phe

Asp

Ala

Ser

Glu

290

Ile

Leu

Lys

Gln

Ile

370

Lys

Pro

His

Glu

Phe

Gly

Cys

Gln

275

Val

Leu

Pro

Arg

Val

355

Gly

Thr

Asp

Glu

Met
435

Gln

Ile

Gln

260

Tyr

Gly

Thr

Lys

Ile

340

Ala

Gly

His

Leu

Asn

420

Lys

Cys

Asn

245

Gly

Gln

Cys

Ala

Leu

325

Val

Ile

Cys

Arg

Lys

405

Tyr

Lys

Val

230

Asp

Lys

Cys

Ala

Asp

310

Ser

Gly

Lys

Trp

Tyr

390

Arg

Asn

Asp

Asn

Cys

Gly

Asn

Gly

295

Met

Cys

Gly

Asp

Ile

375

Gln

Ile

Ala

Gly

Gly

Gly

Phe

Gly

280

Phe

Asp

Gly

Lys

Ala

360

Leu

Ile

Val

Gly

Asn
440

Lys

Asp

His

265

Glu

Ala

Ala

Val

Arg

345

Ser

Thr

Trp

Ile

Thr

425

Lys

Tyr

Gln

250

Cys

Val

Ser

Glu

Lys

330

Ala

Gly

Ala

Thr

Glu

410

Tyr

Lys

Ile

235

Ser

Lys

Asp

Val

Arg

315

Asn

Gln

Ile

Ala

Thr

395

Tyr

Gln

Asp

Ser

Asp

Ser

Cys

Thr

300

Arg

Arg

Leu

Thr

His

380

Val

Val

Asn

Cys

Gln

Glu

Gly

Ile

285

Gln

Arg

Met

Gly

Cys

365

Cys

Val

Asp

Asp

Glu
445

Met

Leu

Val

270

Thr

Glu

Ile

His

Asp

350

Gly

Leu

Asp

Arg

Ile

430

Leu

Lys

Cys

255

Cys

Gly

Glu

Lys

Ile

335

Leu

Gly

Arg

Trp

Ile

415

Ala

Pro

Ala

240

Cys

Ile

Glu

Thr

Ser

320

Arg

Pro

Ile

Ala

Ile

400

Ile

Leu

Arg



Ser

Asp

465

Val

Lys

Thr

Leu

Ser

545

Lys

Phe

Ile

450

Thr

Phe

Phe

Tyr

Val

530

Trp

Val

Ile

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

<400>

Pro

Cys

Ser

Tyr

Asp

515

Cys

Gly

Ala

Ser

44
565
PRT
Homo

44

Lys vVal Thr

1

Ala Lys Lys

Trp Gln Arg

Ala

Ile

Leu

Gly

500

Gly

Met

Glu

Asn

Gln
580

Cys

Val

Gln

485

Asn

Ser

Asp

Asn

Tyr

565

Tyr

sapiens

Val

Ser

470

Trp

Arg

Ile

Ala

Cys

550

Phe

Asn

Pro

455

Gly

Gly

Phe

Asp

Asn

535

Gly

Asp

Val

Trp

Trp

Glu

Tyr

Ala

520

Asn

Lys

Trp

Tyr Thr Ser Gln Glu

5

Tyr Thr His Leu Ser

20

Ser Pro

Gly Arg

Val Lys
490

Glu Lys

505

Cys Lys

Val Thr

Pro Glu

Ile Ser
570

Tyr

Glu
475

Leu

Glu

Tyr

Phe
555

Leu

460

Lys

Ile

Met

Asp

Val

540

Pro

His

Phe

Asp

Ser

Glu

Ser

525

Trp

Gly

Val

Asp Leu Val Glu Lys

10

Cys Asp Lys Val Phe

25

Cys Ile Glu Gly Thr Cys Val Cys Lys Leu

Gln

Asn

Asn

Cys

510

Gly

Gly

Val

Gly

Lys

Pro

Glu

Cys

495

Ala

Gly

Val

Tyr

Arg
575

Cys
15

Asn

Arg

480

Ser

Gly

Pro

Val

Thr

560

Pro

Leu

Cys Gln Pro

30

Pro Tyr Gln



Cys

Pro

65

Lys

Ser

Leu

Met

Ala

145

Thr

Glu

Asp

Phe

Gly

225

Cys

Pro

50

Thr

Phe

Leu

Val

Arg

130

Asp

Glu

Cys

Val

Gln

210

Ile

Gln

35

Lys

Tyr

Leu

Lys

Asp

115

Glu

Thr

Cys

Thr

Val

195

Cys

Asn

Gly

Asn

Cys

Asn

His

100

Gln

Ala

Gln

Leu

Phe

180

Cys

Val

Asp

Lys

Gly

Gln

Asn

85

Gly

Asp

Asn

Arg

His

165

Thr

Tyr

Asn

Cys

Gly
245

Thr

Gln

70

Gly

Asn

Lys

Val

Arg

150

Val

Lys

Thr

Gly

Gly

230

Phe

Ala

55

Lys

Thr

Thr

Thr

Ala

135

Phe

His

Arg

Gln

Lys

215

Asp

His

40

Val

Ser

Cys

Asp

Met

120

Cys

Lys

Cys

Arg

Lys

200

Tyr

Gln

Cys

Cys

Leu

Thr

Ser

105

Phe

Leu

Leu

Arg

Thr

185

Ala

Ile

Ser

Lys

Ala

Glu

Ala

90

Glu

Ile

Asp

Ser

Gly

170

Met

Asp

Ser

Asp

Ser
250

Thr

Cys

75

Glu

Gly

Cys

Leu

Asp

155

Leu

Gly

Ser

Gln

Glu

235

Gly

Asn

60

Leu

Gly

Ile

Lys

Gly

140

Leu

Glu

Tyr

Pro

Met

220

Leu

Val

45

Arg

His

Lys

Val

Ser

125

Phe

Ser

Thr

Gln

Met

205

Lys

Cys

Cys

Arg

Pro

Phe

Glu

110

Ser

Gln

Ile

Ser

Asp

190

Asp

Ala

Cys

Ile

Ser

Gly

Ser

95

Val

Trp

Gln

Asn

Leu

175

Phe

Asp

Cys

Lys

Pro
255

Phe

Thr

80

Val

Lys

Ser

Gly

Ser

160

Ala

Ala

Phe

Asp

Ala

240

Ser



Gln

Val

Leu

Pro

305

Arg

Val

Gly

Thr

Asp

385

Glu

Met

Pro

Cys

Ser

Tyr

Gly

Thr

290

Lys

Ile

Ala

Gly

His

370

Leu

Asn

Lys

Ala

Ile

450

Leu

Gln

Cys

275

Ala

Leu

Val

Ile

Cys

355

Arg

Lys

Tyr

Lys

Cys

435

Val

Gln

Cys

260

Ala

Asp

Ser

Gly

Lys

340

Trp

Tyr

Arg

Asn

Asp

420

Val

Ser

Trp

Asn

Gly

Met

Cys

Gly

325

Asp

Ile

Gln

Ile

Ala

405

Gly

Pro

Gly

Gly

Gly

Phe

Asp

Gly

310

Lys

Ala

Leu

Ile

Val

390

Gly

Asn

Trp

Trp

Glu

Glu

Ala

Ala

295

Val

Arg

Ser

Thr

Trp

375

Ile

Thr

Lys

Ser

Gly

455

Val

Val

Ser

280

Glu

Lys

Ala

Gly

Ala

360

Thr

Glu

Tyr

Lys

Pro

440

Arg

Lys

Asp

265

Val

Arg

Asn

Gln

Ile

345

Ala

Thr

Tyr

Gln

Asp

425

Tyr

Glu

Leu

Cys

Thr

Arg

Arg

Leu

330

Thr

His

Val

Val

Asn

410

Cys

Leu

Lys

Ile

Ile

Gln

Arg

Met

315

Gly

Cys

Cys

Val

Asp

395

Asp

Glu

Phe

Asp

Ser

Thr

Glu

Ile

300

His

Asp

Gly

Leu

Asp

380

Arg

Ile

Leu

Gln

Asn

460

Asn

Gly

Glu

285

Lys

Ile

Leu

Gly

Arg

365

Trp

Ile

Ala

Pro

Pro

445

Glu

Cys

Glu

270

Thr

Ser

Arg

Pro

Ile

350

Ala

Ile

Ile

Leu

Arg

430

Asn

Arg

Ser

Asp

Glu

Leu

Arg

Trp

335

Tyr

Ser

His

Phe

Ile

415

Ser

Asp

Val

Lys

Glu

Ile

Leu

Lys

320

Gln

Ile

Lys

Pro

His

400

Glu

Ile

Thr

Phe

Phe



465

Tyr

Asp

Cys

Gly

Ala

545

Ser

Gly

Gly

Met

Glu

530

Asn

Gln

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

<400>
atgaagcttc ttcatgtttt cctgttattt ctgtgcttcc acttaaggtt ttgc

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

<400>

Asn

Ser

Asp
515

Asn

Tyr

Tyr

45
54
DNA
Homo

45

46
18
PRT

Arg

Ile

500

Ala

Cys

Phe

Asn

Phe

485

Asp

Asn

Gly

Asp

Val
565

sapiens

Homo sapiens

46

470

Tyr

Ala

Asn

Lys

Trp
550

Glu

Cys

Val

Pro

535

Ile

Lys

Lys

Thr

520

Glu

Ser

Glu

Gly

505

Tyr

Phe

Tyr

Met

490

Asp

Val

Pro

His

475

Glu

Ser

Trp

Gly

Val
555

Cys

Gly

Gly

Val
540

Ala

Gly

Val

525

Tyr

Arg

Gly

Pro

510

Val

Thr

Pro

Thr

495

Leu

Ser

Lys

Phe

480

Tyr

Val

Trp

Val

Ile
560

Met Lys Leu Leu His Val Phe Leu Leu Phe Leu Cys Phe His Leu Arg

1

Phe

Cys

<210>
<211>
<212>

47
185
DNA

5

10

15



<213>

<220>
<223>

<400> 47

Artificial Sequence

Synthetic construct

gggcgactca gatcccagcc agtggactta gcccctgttt gctcctccga taactggggt

gaccttggtt aatattcacc agcagcctcc cccgttgeccc ctctggatcc actgcttaaa

tacggacgag gacagggccc tgtctcctca gcttcaggca ccaccactga cctgggacag

tgaat
<210> 48
<211> 418
<212> DNA
<213>
<220>
<223>
<400> 48
ggatcttgct
aagtggtact
cgctgtggtt
actgcccagg
ttagcccctg
tccceccgttg
tcagcttcag
<210> 49
<211> 117
<212> DNA
<213>
<220>
<223>

<400> 49

accagtggaa
ctcccagaga
tctgagccag
caaagcgtcc
tttgctcctc
cccctctgga

gcaccaccac

Artificial Sequence

Synthetic construct

cagccactaa
ctgtctgact
gtacaatgac
gggcagcgta
cgataactgg
tccactgctt

tgacctggga

Artificial Sequence

Synthetic construct

ggattctgca
cacgccaccc
tccttteggt
ggegggegac
ggtgaccttg
aaatacggac

cagtgaatga

gtgagagcag
cctccacctt
aagtgcagtg
tcagatccca
gttaatattc

gaggacaggg

tccccctgat

agggccagct
ggacacagga
gaagctgtac
gccagtggac
accagcagcc
ccctgtctcc

ctgcggcc

ccctaaaatg ggcaaacatt gcaagcagca aacagcaaac acacagccct ccctgectge

tgaccttgga gctggggcag aggtcagaca cctctctggg cccatgccac ctccaac

<210> 50

60

120

180

185

60

120

180

240

300

360

418

60

117



<211> 321

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic construct

<400> 50

tggctcagag gcacacagga gtttctgggce
ccatcctcca gcagectgttt gtgtgctgcc
tactcatgtc cctaaaatgg gcaaacattg
cctgecctget gaccttggag ctggggcaga
tccaacatcc actcgacccc ttggaatttc
ggtttaggta gtgtgagagg g

<210> 51

<211> 334

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic construct

<400> 51

ccctaaaatg ggcaaacatt gcaagcagca
tgaccttgga gctggggcag aggtcagaca
acacaggacg ctgtggtttc tgagccaggg
cccctgtttg ctcctccgat aactggggtg
ccgttgcccc tctggatcca ctgcttaaat
cttcaggcac caccactgac ctgggacagt
<210> 52

<211> 747

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic construct

<400> 52

tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac

ggtggagagg

aacagcaaac
cctctctggg
ggcgactcag
accttggtta
acggacgagg

gaat

cccttccaac
acactgaaca
acagcaaaca
ctctctgggc

agcagaggtt

acacagccct
cccatgccac
atcccagcca
atattcacca

acagggccct

ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc

gtcctggegt

ccctgectge
ctccaactgg
gtggacttag
gcagcctccc

gtctcctcag

aggctcagag gcacacagga gtttctggge tcaccctgecc cccttccaac ccctcagttc

60

120

180

240

300

321

60

120

180

240

300

334

60



ccatcctcca
tactcatgtc
cctgecctgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg
aatacggacg
agtgaatgat
<210> 53

<211> 145
<212> DNA

<213>

<400> 53

gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca

aggacaggsgc

ccccctgatc

gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcct

tgcggcc

adeno-associated virus 2

tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
cccccgttgce

cagcttcagg

acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

caccaccact

aacttcagcc
cacagccctc
ccatgccacc
gtcctggegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

gacctgggac

ttggccactc cctctctgeg cgectcgetcg ctcactgagg ccgggecgacc aaaggtcgcec

cgacgcccgg getttgeccg ggecggectca gtgagcgage gagcgcecgcag agagggagtg

gccaactcca tcactagggg ttcct

<210> 54
<211> 145
<212> DNA
<213>

<400> 54

adeno-associated virus 2

aggaacccct agtgatggag ttggccactc cctctctgeg cgectcgetcg ctcactgagg

ccgggecgacc aaaggtcgcecc cgacgecccgg getttgeeccg ggecggectca gtgagegage

gagcgcgcag agagggagtg gccaa

<210> 55
<211> 208
<212> DNA

120

180

240

300

360

420

480

540

600

660

720

747

60

120

145

60

120

145



<213>

<400>
ctgtgccttc

Bos

55

tggaaggtgc

tgagtaggtg

gggaagacaa

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

<400>

56
736
PRT

taurus

tagttgccag ccatctgttg tttgcccctc ccccgtgect tccttgaccc

cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc

tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt

tagcaggcat gctgggga

adeno-associated

56

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly
130

Ile

Asn

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Tyr

Trp

His

Ala

70

Gly

Glu

Val

Glu

virus 3B

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala
135

Pro

Ala

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Asp

Leu

25

Asn

Asn

Leu

Pro

Gln

105

Ala

Lys

Trp

10

Lys

Arg

Gly

Glu

Tyr

90

Glu

Lys

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro
140

Asp

Val

Leu

45

Lys

Lys

Tyr

Ser

Ile

125

Gly

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Leu

15

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

60

120

180

208



Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Asp

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

Gln

Lys

Glu

180

Thr

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Ser

Gln

165

Ser

Ser

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Lys

310

Asn

Val

His

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Glu

Arg

Asp

Ser

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Ser

Gly

Thr

Gly

Pro

Lys

Pro

185

Asn

Gly

Gln

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Val

Gln

175

Pro

Gly

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp



Val

Gln

385

Gln

Asp

Leu

Gln

Gln

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

370

Ala

Met

Val

Met

Gly

450

Ala

Pro

Asn

Arg

Asp

530

Glu

Asp

355

Met

Val

Leu

Pro

Asn

435

Thr

Gly

Cys

Ser

Asp

515

Glu

Gly

Glu

Val

Gly

Arg

Phe

420

Pro

Thr

Pro

Tyr

Asn

500

Ser

Glu

Thr

Glu

Pro

Arg

Thr

405

His

Leu

Ser

Gln

Arg

485

Phe

Leu

Lys

Thr

Glu
565

Gln

Ser

390

Gly

Ser

Ile

Gly

Ser

470

Gln

Pro

Val

Phe

Ala

550

Ile

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Met

Gln

Trp

Asn

Phe

535

Ser

Arg

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Ser

Arg

Thr

Pro

520

Pro

Asn

Thr

Tyr

Tyr

Phe

Ala

425

Tyr

Asn

Leu

Leu

Ala

505

Gly

Met

Ala

Thr

Leu

Cys

Gln

410

His

Leu

Gln

Gln

Ser

490

Ala

Pro

His

Glu

Asn
570

Thr

Leu

395

Phe

Ser

Tyr

Ser

Ala

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Leu

380

Glu

Ser

Gln

Tyr

Arg

460

Arg

Thr

Lys

Met

Asn

540

Asp

Val

365

Asn

Tyr

Tyr

Ser

Leu

445

Leu

Asn

Ala

Tyr

Ala

525

Leu

Asn

Ala

Asn

Phe

Thr

Leu

430

Asn

Leu

Trp

Asn

His

510

Ser

Ile

Val

Thr

Gly

Pro

Phe

415

Asp

Arg

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu
575

Ser

Ser

400

Glu

Arg

Thr

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Gln



Tyr

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Gly

Arg

Arg

610

Asp

His

Pro

Tyr

Glu

690

Asn

Ser

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

<220>
<223>

<400>

Thr

Thr

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

57
736
PRT

Val

580

Val

Val

His

Pro

Thr

660

Thr

Ser

Ser

Pro

Ala

Asn

Tyr

Phe

Pro

645

Thr

Gly

Lys

Val

Arg
725

Asn

Asp

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Asn

Gln

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Artificial Sequence

Leu

Gly

600

Gly

Ser

Met

Pro

Ser

680

Asn

Asp

Gly

Synthetic capsid protein

57

Gln

585

Ala

Pro

Pro

Ile

Ala

665

Val

Pro

Phe

Thr

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Ile

Val

715

Tyr

Asn

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Thr

Ala

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Asn
735

Thr

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Val

720

Leu

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser

1

5

10

15



Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Asp

Gly

Ser

Pro

195

Met

Asn

Arg

20

Gln

Tyr

Ala

Gln

Phe

100

Arg

Val

Gln

Lys

Glu

180

Thr

Ala

Trp

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Ser

Asp

His

Trp

Lys

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Ala

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Glu

Arg

Asp

Ser

200

Glu

Ser

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Gln

Lys

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Ala

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Val

Gln

175

Pro

Gly

Asn

Val

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile



225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn
435

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

230

Thr

Ser

Pro

Arg

Lys

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Ala

Ser

Gly

280

Trp

Ser

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln
440

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Gln

410

His

Leu

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu
445

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Asn

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr



Gln

Gln

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asn

Gly

450

Ala

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Arg

Arg

610

Asp

His

Pro

Thr

Gly

Cys

Ser

Asp

515

Glu

Gly

Glu

Thr

Thr

595

Asp

Gly

Pro

Pro

Thr

Pro

Tyr

Asn

500

Ser

Glu

Thr

Glu

Val

580

Val

Val

His

Pro

Thr

Ser

Gln

Arg

485

Phe

Leu

Lys

Thr

Glu

565

Ala

Asn

Tyr

Phe

Pro

645

Thr

Gly

Ser

470

Gln

Pro

Val

Phe

Ala

550

Ile

Asn

Asp

Leu

His

630

Gln

Phe

Thr

455

Met

Gln

Trp

Asn

Phe

535

Ser

Arg

Asn

Gln

Gln

615

Pro

Ile

Ser

Thr

Ser

Arg

Thr

Pro

520

Pro

Asn

Thr

Leu

Gly

600

Gly

Ser

Met

Pro

Asn

Leu

Leu

Ala

505

Gly

Met

Ala

Thr

Gln

585

Ala

Pro

Pro

Ile

Ala

Gln

Gln

Ser

490

Ala

Pro

His

Glu

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Ser

Ala

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Arg

460

Arg

Thr

Lys

Met

Asn

540

Asp

Val

Asn

Gly

Ala

620

Gly

Thr

Ala

Leu

Asn

Ala

Tyr

Ala

525

Leu

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Leu

Trp

Asn

His

510

Ser

Ile

Val

Thr

Ala

590

Val

Ile

Phe

Val

Phe

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Gln

Thr

Gln

His

Leu

640

Ala

Thr



Gln

Lys

Tyr

705

Tyr

Tyr

Glu

690

Asn

Ser

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

<220>
<223>

<400>

660

Ser Thr
675

Asn Ser

Lys Ser

Glu Pro

58
736
PRT

Gly Gln val Ser

680

Lys Arg Trp Asn

695

Val Asn Val Asp

710

Arg Pro Ile Gly

725

Artificial Sequence

Synthetic capsid protein

58

Met Ala Ala Asp

1

Glu

Lys

Gly

Val

65

Gln

Asp

Gly

Ala

Tyr

50

Asn

Gln

Ala

Ile Arg
20

Asn Gln

35

Lys Tyr

Ala Ala

Leu Lys

Glu Phe

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Tyr

Trp

His

Gly

Ala

70

Glu

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Pro

Ala

Asp

40

Gly

Ala

Asn

Leu

665

Val

Pro

Phe

Thr

Asp

Leu

25

Asn

Asn

Leu

Pro

Lys

Glu

Glu

Thr

Arg
730

Trp

10

Gln

Ala

Gly

Glu

Tyr

90

Glu

Ile

Ile

Val

715

Tyr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Glu

Gln

700

Asp

Leu

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Trp

685

Tyr

Thr

Thr

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

670

Glu

Thr

Asn

Arg

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

Leu

Ser

Gly

Asn
735

Leu

15

Lys

Leu

Glu

Tyr

His

95

Gly

Gln

Asn

Val

720

Leu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly



Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly
305

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Gly

115

Leu

Asp

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

100

Arg

Val

Gln

Lys

Glu

180

Thr

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Ala

Glu

Ser

Gln

165

Ser

Ser

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Lys
310

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Gln

120

Ala

Glu

Arg

Asp

Ser

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Ser

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Gln

Leu

Gly

265

Tyr

Gln

Phe

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ser

Asp

Leu

Leu
315

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Tyr

Asn

Phe

Ile

300

Phe

Leu

125

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Glu

Lys

Val

Gln

175

Pro

Gly

Asn

Val

His

255

His

Phe

Asn

Gln

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val
320



Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Gln

Gln

465

Gly

Asn

Gly

Asp

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Gly

450

Ala

Pro

Asn

Arg

Asp

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Thr

Gly

Cys

Ser

Asp

515

Glu

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Thr

Pro

Tyr

Asn

500

Ser

Glu

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Ser

Gln

Arg

485

Phe

Leu

Lys

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Gly

Ser

470

Gln

Pro

Val

Phe

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Met

Gln

Trp

Asn

Phe

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Ser

Arg

Thr

Pro

520

Pro

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Asn

Leu

Leu

Ala

505

Gly

Met

Thr

330

Ser

Leu

Leu

Cys

Gln

410

His

Leu

Gln

Gln

Ser

490

Ala

Pro

His

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Ser

Ala

475

Lys

Ser

Ala

Gly

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Arg

460

Arg

Thr

Lys

Met

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Leu

Asn

Ala

Tyr

Ala

525

Leu

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Asn

Leu

Trp

Asn

His

510

Ser

Ile

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Phe

Leu

Asp

495

Leu

His

Phe

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Ser

Pro

480

Asn

Asn

Lys

Gly



Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

530

Glu

Asp

Gly

Arg

Arg

610

Asp

His

Pro

Tyr

Glu

690

Asn

Ser

<210>
<211>
<212>

Gly

Glu

Thr

Thr

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

59
724
PRT

Thr

Glu

Val

580

Val

Val

His

Pro

Thr

660

Thr

Ser

Ser

Pro

Thr

Glu

565

Ala

Asn

Tyr

Phe

Pro

645

Thr

Gly

Lys

Val

Arg
725

Ala

550

Ile

Asn

Asp

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

535

Ser

Arg

Asn

Gln

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Asn

Thr

Leu

Gly

600

Gly

Ser

Met

Pro

Ser

680

Asn

Asp

Gly

Ala

Thr

Gln

585

Ala

Pro

Pro

Ile

Ala

665

Val

Pro

Phe

Thr

Glu

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Ile

Val

715

Tyr

540

Asp

Val

Asn

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Thr

Val

Thr

Ala

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Ile

560

Gln

Thr

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Val

720

Leu



<213>

<400>

59

Met Ser Phe

1

Gly

Pro

Tyr

Asn

65

Gln

Ala

Leu

Gly

Asp

145

Lys

Gln

Met

Leu

Asn

Asn

50

Arg

Leu

Glu

Gly

Leu

130

Asp

Pro

Leu

Ser

Arg

Gln

35

Tyr

Ala

Glu

Phe

Lys

115

Val

His

Ser

Gln

Ala
195

Val

Glu

20

Gln

Leu

Asp

Ala

Gln

100

Ala

Glu

Phe

Thr

Ile

180

Gly

Asp

Phe

His

Gly

Glu

Gly

85

Glu

Val

Glu

Pro

Ser

165

Pro

Gly

adeno-associated

His

Leu

Gln

Pro

Val

70

Asp

Lys

Phe

Gly

Lys

150

Ser

Ala

Gly

virus 5

Pro

Gly

Asp

Gly

55

Ala

Asn

Leu

Gln

Ala

135

Arg

Asp

Gln

Gly

Pro

Leu

Gln

40

Asn

Arg

Pro

Ala

Ala

120

Lys

Lys

Ala

Pro

Pro
200

Asp

Glu

25

Ala

Gly

Glu

Tyr

Asp

105

Lys

Thr

Lys

Glu

Ala

185

Leu

Trp

10

Ala

Arg

Leu

His

Leu

90

Asp

Lys

Ala

Ala

Ala

170

Ser

Gly

Leu

Gly

Gly

Asp

Asp

75

Lys

Thr

Arg

Pro

Arg

155

Gly

Ser

Asp

Glu

Pro

Leu

Arg

60

Ile

Tyr

Ser

Val

Thr

140

Thr

Pro

Leu

Asn

Glu

Pro

Val

45

Gly

Ser

Asn

Phe

Leu

125

Gly

Glu

Ser

Gly

Asn
205

Val

Lys

30

Leu

Glu

Tyr

His

Gly

110

Glu

Lys

Glu

Gly

Ala

190

Gln

Gly

15

Pro

Pro

Pro

Asn

Ala

95

Gly

Pro

Arg

Asp

Ser

175

Gly

Glu

Lys

Gly

Val

Glu

80

Asp

Asn

Phe

Ile

Ser

160

Gln

Thr

Ala



Asp

Met

225

Ser

Gly

Phe

Arg

Lys

305

Thr

Asp

Leu

Ala

Phe

385

Asn

Gly

210

Gly

Tyr

Ser

Asp

Leu

290

Ile

Thr

Asp

Pro

Thr

370

Phe

Phe

Val

Asp

Asn

Asn

Phe

275

Ile

Phe

Ile

Tyr

Ala

355

Leu

Cys

Glu

Gly

Arg

Asn

Ala

260

Asn

Asn

Asn

Ala

Gln

340

Phe

Asn

Leu

Phe

Asn

Val

His

245

Asn

Arg

Asn

Ile

Asn

325

Leu

Pro

Arg

Glu

Thr
405

Ala

Val

230

Gln

Ala

Phe

Tyr

Gln

310

Asn

Pro

Pro

Asp

Tyr

390

Tyr

Ser

215

Thr

Tyr

Tyr

His

Trp

295

Val

Leu

Tyr

Gln

Asn

375

Phe

Asn

Gly

Lys

Arg

Phe

Ser

280

Gly

Lys

Thr

Val

Val

360

Thr

Pro

Phe

Asp

Ser

Glu

Gly

265

His

Phe

Glu

Ser

Val

345

Phe

Glu

Ser

Glu

Trp

Thr

Ile

250

Tyr

Trp

Arg

Val

Thr

330

Gly

Thr

Asn

Lys

Glu
410

His

Arg

235

Lys

Ser

Ser

Pro

Thr

315

Val

Asn

Leu

Pro

Met

395

Val

Cys

220

Thr

Ser

Thr

Pro

Arg

300

Val

Gln

Gly

Pro

Thr

380

Leu

Pro

Asp

Trp

Gly

Pro

Arg

285

Ser

Gln

Val

Thr

Gln

365

Glu

Arg

Phe

Ser

Val

Ser

Trp

270

Asp

Leu

Asp

Phe

Glu

350

Tyr

Arg

Thr

His

Thr

Leu

Val

255

Gly

Trp

Arg

Ser

Thr

335

Gly

Gly

Ser

Gly

Ser
415

Trp

Pro

240

Asp

Tyr

Gln

Val

Thr

320

Asp

Cys

Tyr

Ser

Asn

400

Ser



Phe

Gln

Phe

Phe

465

Val

Leu

Asn

Phe

Gly

545

Val

Thr

Gly

Ala

Gly
625

Ala

Tyr

Asn

450

Pro

Asn

Glu

Asn

Asn

530

Asn

Ala

Thr

Ser

Lys

610

Gly

Pro

Leu

435

Lys

Gly

Arg

Gly

Leu

515

Ser

Met

Tyr

Ala

Val

595

Ile

Phe

Ser

420

Tyr

Asn

Pro

Ala

Ala

500

Gln

Gln

Leu

Asn

Pro

580

Trp

Pro

Gly

Gln

Arg

Leu

Met

Ser

485

Ser

Gly

Pro

Ile

Val

565

Ala

Met

Glu

Leu

Asn

Phe

Ala

Gly

470

Val

Tyr

Ser

Ala

Thr

550

Gly

Thr

Glu

Thr

Lys
630

Leu

Val

Gly

455

Arg

Ser

Gln

Asn

Asn

535

Ser

Gly

Gly

Arg

Gly

615

His

Phe

Ser

440

Arg

Thr

Ala

Val

Thr

520

Pro

Glu

Gln

Thr

Asp

600

Ala

Pro

Lys

425

Thr

Tyr

Gln

Phe

Pro

505

Tyr

Gly

Ser

Met

Tyr

585

Val

His

Pro

Leu

Asn

Ala

Gly

Ala

490

Pro

Ala

Thr

Glu

Ala

570

Asn

Tyr

Phe

Pro

Ala

Asn

Asn

Trp

475

Thr

Gln

Leu

Thr

Thr

555

Thr

Leu

Leu

His

Met
635

Asn

Thr

Thr

460

Asn

Thr

Pro

Glu

Ala

540

Gln

Asn

Gln

Gln

Pro

620

Met

Pro

Gly

445

Tyr

Leu

Asn

Asn

Asn

525

Thr

Pro

Asn

Glu

Gly

605

Ser

Leu

Leu

430

Gly

Lys

Gly

Arg

Gly

510

Thr

Tyr

Val

Gln

Ile

590

Pro

Pro

Ile

Val

Val

Asn

Ser

Met

495

Met

Met

Leu

Asn

Ser

575

Val

Ile

Ala

Lys

Asp

Gln

Trp

Gly

480

Glu

Thr

Ile

Glu

Arg

560

Ser

Pro

Trp

Met

Asn
640



Thr

Ser

Trp

Tyr

Ser

705

Thr

Pro

Phe

Glu

Thr

690

Thr

Arg

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

<400>
gtaaatataa aatttttaag tgtataatgt gttaaactac tgattctaat tgtttctctc

ttttag

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

<220>
<223>

<400>

gacattgatt attgactagt tattaatagt
catatatgga gttccgcgtt acataactta
acgacccccg cccattgacg tcaataatga

ctttccattg acgtcaatgg gtggagtatt

Val

Ile

Leu

675

Asn

Gly

Pro

60
66
DNA

Pro

Thr

660

Lys

Asn

Glu

Leu

Gly

645

Gln

Lys

Tyr

Tyr

Asn

Tyr

Glu

Asn

Arg
710

Simian virus 40

60

61
659
DNA

Ile

Ser

Asn

Asp

695

Thr

Artificial Sequence

Synthetic construct

61

Thr

Thr

Ser

680

Pro

Thr

Ser Phe Ser Asp Val Pro Val Ser
650 655

Gly Gln Val Thr Val Glu Met Glu
665 670

Lys Arg Trp Asn Pro Glu Ile Gln
685

Gln Phe Val Asp Phe Ala Pro Asp
700

Arg Pro Ile Gly Thr Arg Tyr Leu
715 720

aatcaattac ggggtcatta gttcatagcc
cggtaaatgg cccgecctgge tgaccgccca
cgtatgttcc catagtaacg ccaataggga

tacggtaaac tgcccacttg gcagtacatc

60

66

60

120

180

240



aagtgtatca
ggcattatgc
tagtcatcgc

cccccccctce

tgggggcess
gcggeecgag
cttttatggc
<210> 62

<211> 588
<212> DNA

<213>

<400> 62
atcaacctct

cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgc
atccagcgga
gccttcgcecc
<210> 63

<211> 245
<212> DNA

<213>

<400> 63

tatgccaagt
ccagtacatg
tattaccatg

cccaccccca

888888888E8
gcggagaggt

gaggcgeces

ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
ccttccttcc

tcagacgagt

acgcccccta
accttatggg
gtcgaggtga
attttgtatt
gggcrgegegce
geggeggeag

cggcgecrgsc

Woodchuck hepatitis virus

atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgcec
gtgttgtcgg
ctgcgcggga
cgecggectgce

cggatctccc

Woodchuck hepatitis virus

aatcaacctc tggattacaa aatttgtgaa

ccttttacgc tatgtggata cgctgcttta

atggctttca ttttctcctc cttgtataaa

ttgacgtcaa
actttcctac
gccccacgtt
tatttatttt
caggcggssc
ccaatcagag

cctataaaaa

gattgactgg
tgcctttgta
cctggttgcet
gcactgtgtt
tttccgggac
ttgcccgcetg
ggaaatcatc
cgtccttctg
tgccggctct

tttgggccgc

tgacggtaaa
ttggcagtac
ctgcttcact

ttaattattt

g888cgeesc
cggegcegctc

gcgaagegeg

tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgectttc
ctggacaggg
gtcctttect
ctacgtccct
gcggectcett

ctccccgc

tggcccgect
atctacgtat
ctccccatct
tgtgcagcga
gaggegecees

cgaaagtttc

cggcgescs

tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctcccta
gctcggetgt
tggctgctcg
tcggccctca

ccgegtcttc

agattgactg gtattcttaa ctatgttgct

atgcctttgt atcatgctat tgcttcccgt

tcctggttag ttcttgccac ggcggaactc

300

360

420

480

540

600

659

60

120

180

240

300

360

420

480

540

588

60

120

180



atcgccgect gecttgeccg ctgetggaca ggggetcgge tgttgggcac tgacaattcc

gtggt

<210> 64
<211> 589
<212> DNA
<213>

<400> 64
aatcaacctc

ccttttacgc
atggctttca
tggcccgttg
ggttggggca
attgccacgg
ttgggcactg
gcctgtgttg
aatccagcgg
cgccttcgcec
<210> 65

<211> 119
<212> DNA

<213>

<220>
<223>

<400> 65

tggattacaa
tatgtggata
ttttctcctc
tcaggcaacg
ttgccaccac
cggaactcat
acaattccgt
ccacctggat
accttccttc

ctcagacgag

Woodchuck hepatitis virus

aatttgtgaa
cgctgecttta
cttgtataaa
tggegtggty
ctgtcagctc
cgeccgectgce
ggtgttgtcg
tctgegeggg
ccgeggectg

tcggatctcc

Artificial Sequence

Synthetic Polynucleotide

agattgactg
atgcctttgt
tcctggttgce
tgcactgtgt
ctttccggga
cttgcccgcet
gggaaatcat
acgtccttct
ctgccggctc

ctttgggccg

gtattcttaa
atcatgctat
tgtctcttta
ttgctgacgc
ctttcgettt
gctggacagg
cgtcctttcc
gctacgtccc
tgcggectct

cctccccgc

ctatgttgct
tgcttcccgt
tgaggagttg
aacccccact
cccccteccect
ggctcggetg
ttggctgctc
ttcggccctc

tccgegtcett

cccagccagt ggacttagcc cctgtttget cctccgataa ctggggtgac cttggttaat

attcaccagc agcctccccc tcagcttcag gcaccaccac tgacctggga cagtgaatc

<210> 66

<211> 119
<212> DNA
<213>

<220>
<223>

Artificial Sequence

Synthetic Polynucleotide

240

245

60

120

180

240

300

360

420

480

540

589

60

119



<400> 66

cccagccagt ggacttagcc cctgtttget cctccgataa ctggggtgac cttggttaat

attcaccagc agcctccccc tcagcttcag gcaccaccac tgacctggga cagtgaatc

<210> 67

<211> 747
<212> DNA
<213>

<220>
<223>

<400> 67
aggctcagag

ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg
aatacggacg
agtgaatgat
<210> 68

<211> 576
<212> DNA

<213>

<220>
<223>

<400> 68

gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca

aggacaggsgc

ccccctgatc

Artificial Sequence

Synthetic Polynucleotide

gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcct

tgcggcc

Artificial Sequence

Synthetic Polynucleotide

tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
cccccgttgc

cagcttcagg

cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

caccaccact

ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

gacctgggac

ggttaatttt taaaaagcag tcaaaagtcc aagtggccct tgcgagcatt tactctctct

gtttgctctg gttaataatc tcaggagcac aaacattcct ggaggcagga gaagaaatca

60

119

60

120

180

240

300

360

420

480

540

600

660

720

747

60

120



acatcctgga
ccactaagga
tctgactcac
caatgactcc
cagcgtaggc
taactggggt

actgcttaaa

cctgggacag

<210> 69

<211> 898
<212> DNA
<213>

<220>
<223>

<400> 69
caggctcaga

cccatcctcc
ctactcatgt
ccctgectgc
ctccaacatc
tggtttaggt
ccttgcgagc
cctggaggca
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt

ccccecgttgc

cttatcctct
ttctgcagtg
gccaccccct
tttcggtaag
gggcgactca
gaccttggtt
tacggacgag

tgaatgatcc

ggcacacagg
agcagctgtt
ccctaaaatg
tgaccttgga
cactcgaccc
agtgtgagag
atttactctc
ggagaagaaa
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc

ccctctggat

gggcctctcg
agagcagagg
ccaccttgga
tgcagtggaa
gatcccagcc
aatattcacc

gacagggccc

ccctgatctg

Artificial Sequence

Synthetic Polynucleotide

agtttctggg
tgtgtgctgc
ggcaaacatt

gctggggceag

cttggaattt
gggggttaat
tctgtttgct
tcaacatcct
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

tacccgggga

gccagctaag
cacaggacgc
gctgtacact
agtggactta
agcagcctcc

tgtctcctca

cggeceg

ctcaccctgc
ctctgaagtc
gcaagcagca
aggtcagaga
cggtggagag
ttttaaaaag
ctggttaata
ggacttatcc
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg

aatacggacg

tcttgctacc
tggtactctc
tgtggtttct
gcccaggcaa
gccecctgttt
cccgttgccc

gcttcaggca

ccccttccaa
cacactgaac
aacagcaaac
cctctctggg
gagcagaggt
cagtcaaaag
atctcaggag
tctgggcectc
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag

ttaatattca

aggacagggc

agtggaacag
ccagagactg
gagccaggta
agcgtccggg
gctcctccga
ctctggatcc

ccaccactga

cccctcagtt
aaacttcagc
acacagccct
cccatgccac
tgtcctggceg
tccaagtggc
cacaaacatt
tctacccggg
gggccagcta
gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcect

180

240

300

360

420

480

540

576

60

120

180

240

300

360

420

480

540

600

660

720

780

840



cagcttcagg caccaccact gacctgggac agtgaatgat ccccctgatc tgcggccg

<210> 70

<211> 898
<212> DNA
<213>

<220>
<223>

<400> 70
ggttaatttt

gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
ccccecgttgc
cagcttcagg
<21e> 71

<211> 573
<212> DNA

<213>

<220>
<223>

<400> 71

taaaaagcag
gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

caccaccact

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

gacctgggac

Artificial Sequence

Synthetic Polynucleotide

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg
aatacggacg

agtgaatgat

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca

aggacagggc

ccccctgatc

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcect

tgcggeeg

tgcctccccg tgttcctget ctttgtccct ctgtcctact tagactaata tttgecttgg

898

60

120

180

240

300

360

420

480

540

600

660

720

780

840

898

60



gtactgcaaa
tccaagtggc
cacaaacatt

tcgtacccgg

agggccagct
ggacacagga
gaagctgtac
gccagtggac
accagcagcc
<210> 72
<211>

<212>
<213>

DNA
<220>
<223>

<400> 72
cacaattttt

accttgacct
ccttaaaatc
ccaacccctc
gaacaaactt
aaacacacag
tgggcccatg
aggttgtcct
aagtccaagt
gagcacaaac
ctctcgggat
gggcagaagt

aggtgtgtct

1618

caggaaatgg
ccttgcgagc
cctggaggca
ggatcttgct
aagtggtact
cgctgtggtt
actgcccagg
ttagcccctg

tcccccgttg

atagacttct
agtagggagg
atgccaggct
agttcccatc
cagcctactc
cccteccctgc
ccacctccaa
ggcgtggttt
ggcccttgeg
attcctggag
tcaaattctg
accttgcaaa

gacctcaaag

gggagggaca
atttactctc
ggagaagaaa
accagtggaa
ctcccagaga
tctgagccag
caaagcgtcc
tttgctcctc

cccctctgga

Artificial Sequence

Synthetic Polynucleotide

catcatgttt
tgtttattca
cagaggcaca
ctccagcagc
atgtccctaa
ctgctgacct
catccactcg
aggtagtgtg
agcatttact
gcaggagaag
cttagctaac

attatctagg

tgtggggact

ggaggttaat
tctgtttgct
tcaacatcct
cagccactaa
ctgtctgact
gtacaatgac
gggcagcgta
cgataactgg

tcc

tttttttcca
acacctctga
caggagtttc
tgtttgtgtg
aatgggcaaa
tggagctggg
accccttgga
agagggggtt
ctctctgttt
aaatcaacat
ccaatgttgt
tagcatgtga

ttccactcta

ttttaaaaag
ctggttaata
ggacttatcc
ggattctgca
cacgccaccc
tcctttcggt
ggcgggegac

ggtgaccttg

atatttgccc
ttggctcata
tgggctcacc
ctgcctctga
cattgcaagc
gcagaggtca
atttcggtgg
aatttttaaa
gctctggtta
cctggactta
gagttaatgc
tagaaccagg

ctgctgctaa

cagtcaaaag
atctcaggag
tctgggcctc
gtgagagcag
cctccacctt
aagtgcagtg
tcagatccca

gttaatattc

tcccctttct
aacaaccagt
ctgcccectt
agtccacact
agcaaacagc
gagacctctc
agaggagcag
aagcagtcaa
ataatctcag
tcctctgggc
ttgtctactt
attcaaaccc

tttttttcta

120

180

240

300

360

420

480

540

573

60

120

180

240

300

360

420

480

540

600

660

720

780



aaaataatac
cttatgtaca
ggagaactga
gagctggtat
tttttccttg
tcagtgggca
acctccttgg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
ccccecgttgc
cagcttcagg
<210>
<211>

<212>
<213>

73

DNA
<220>
<223>

<400> 73
ggagggstsat

tgtgagttaa
tgatagaacc
ctactgctgc
gtccaaggta
tgagaaatcc
aaggtcacag

accagtgtaa

1363

ttccgggtgc
ttgtctaagt
ggctcacaat
tgaaaaccag
cttccttctt
atatccttac
tctaactgtg
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

caccaccact

taattaaaag
tgcttgtcta
aggattcaaa
taattttttt
ctgtggtaag
ccattttgag
ttgttaaatg

tagttgtgtt

agagtttaat
taatccccac
atttcagtga
gtacgtgtgg
tacttgcctt
cttgaatggt
gatacaaata
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

gacctgggac

Artificial Sequence

Synthetic Polynucleotide

cttgatatgg
cttgggcaga
cccaggtgtg
ctaaaaataa
caccttatgt
ataggagaac
gaggagctgg

ttgtttttcc

cttctttgtc
aacattttga
ctggcccaag
ctctaagacc
catttctagc
ggtttctttg
attaacaggt
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg
aatacggacg

agtgaatgat

gattcaaatt
agtaccttgc
tctgacctca
tacttccggg
acattgtcta
tgaggctcac
tattgaaaac

ttgcttcctt

caaggtactg
gaaatcccca
gtcacagttg
agtgtaatag
ttacactggc
tttgttcctg
gtcagatgtc
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca

aggacagggc

ccccctgatc

ctgcttagcect
aaaattatct
aagtgtgggsg
tgcagagttt
agttaatccc
aatatttcag
caggtacgtg

ctttacttgc

tggtaagcac
ttttgagata
ttaaatggag
ttgtgttttg
atgattcatc
caagaggagc
agtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcect

tgcggeeg

aacccaatgt
aggtagcatg
actttccact
aatcttcttt
cacaacattt
tgactggccc
tggctctaag

cttcatttct

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1618

60

120

180

240

300

360

420

480



agcttacact
ttgtttgttc
ggtgtcagat
aatatttgcc
cttagcccct
ctcccccggt
tctctctgtt
gaaatcaaca
ggaacagcca
gagactgtct
ccaggtacaa
gtccgggcag
cctccgataa
tggatccact
ccactgacct
<210>
<211>

<212>
<213>

74

DNA
<220>
<223>

<400> 74
gggattcaaa

gaagtacctt
tgtctgacct
aatacttccg
gtacattgtc
actgaggctc

ggtattgaaa

1484

ggcatgattc
ctgcaagagg
gtcatgcctc
ttgggtactg
gtttgctcct
taatttttaa
tgctctggtt
tcctggactt
ctaaggattc
gactcacgcc
tgactccttt
cgtaggcggg
ctggggtgac

gcttaaatac

gggacagtga

ttctgcttag
gcaaaattat
caaagtgtgg
ggtgcagagt
taagttaatc
acaatatttc

accaggtacg

atctcagtgg
agcacctcct
cccgtgttcc
caaacaggaa
ccgataactg
aaagcagtca
aataatctca
atcctctggg
tgcagtgaga
accccctcca
cggtaagtgc
cgactcagat
cttggttaat
ggacgaggac

atgatccccc

Artificial Sequence

Synthetic Polynucleotide

ctaacccaat
ctaggtagca
ggactttcca
ttaatcttct
cccacaacat
agtgactggc

tgtggctcta

gcaatatcct
tggtctaact
tgctctttgt
atgggggagg
gggtgacctt
aaagtccaag
ggagcacaaa
cctctcgtac
gcagagggcc
ccttggacac
agtggaagct
cccagccagt
attcaccagc
agggccctgt

tgatctgcgg

gttgtgagtt
tgtgatagaa
ctctactgct
ttgtccaagg
tttgagaaat
ccaaggtcac

agaccagtgt

taccttgaat
gtggatacaa
ccctctgtcc
gacaggaccc
ggttaatatt
tggcccttgce
cattcctgga
ccggggatct
agctaagtgg
aggacgctgt
gtacactgcc
ggacttagcc
agcctccccc
ctcctcagcect

ccg

aatgcttgtc
ccaggattca
gctaattttt
tactgtggta
ccccattttg
agttgttaaa

aatagttgtg

ggtggtttct
ataattaaca
tacttagact
agccagtgga
caccagcagc
gagcatttac
ggcaggagaa
tgctaccagt
tactctccca
ggtttctgag
caggcaaagc
cctgtttgcet
gttgcccctc

tcaggcacca

tacttgggca
aacccaggtg
ttctaaaaat
agcaccttat
agataggaga
tggaggagct

ttttgttttt

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1363

60

120

180

240

300

360

420



ccttgcttcc
gggcaatatc
cttggtctaa
cacaggagtt
gctgtttgtg
aaaatgggca
cttggagctg
cgaccccttg
tgagagggss
ctctctctgt
agaaatcaac
tggaacagcc
agagactgtc
gccaggtaca
cgtccgggca
tcctccgata
ctggatccac
accactgacc
<210> 75

<211> 903
<212> DNA
<213>

<220>
<223>

<400> 75

ttctttactt
cttaccttga
ctgtggatac
tctgggctca
tgctgectct
aacattgcaa
gggcagaggt
gaatttcggt
ttaattttta
ttgctctggt
atcctggact
actaaggatt
tgactcacgc
atgactcctt
gcgtaggegg
actggggtga

tgcttaaata

tgggacagtg

gccttcattt
atggtggttt
aaataattaa
ccctgccccc
gaagtccaca
gcagcaaaca
cagagacctc
ggagaggagc
aaaagcagtc
taataatctc
tatcctctgg
ctgcagtgag
caccccctcc
tcggtaagtg
gcgactcaga
ccttggttaa
cggacgagga

aatgatcccc

Artificial Sequence

Synthetic Polynucleotide

ggttaatttt taaaaagcag tcaaaagtcc

gtttgctctg gttaataatc tcaggagcac

acatcctgga cttatcctct gggcctctcc

tcaccctgecc cccttccaac ccctcagttc

ctagcttaca
ctttgtttgt
caggtgtcag
ttccaacccc
ctgaacaaac
gcaaacacac
tctgggccca
agaggttgtc
aaaagtccaa
aggagcacaa
gcctctcegta
agcagagggc
accttggaca
cagtggaagc
tcccagccag
tattcaccag

cagggccctg

ctgatctgcg

aagtggccct
aaacattcct
aggctcagag

ccatcctcca

ctggcatgat
tcctgcaaga
atgtcacagg
tcagttccca
ttcagcctac
agccctccct
tgccacctcc
ctggcgtggt
gtggcccttg
acattcctgg
cccggggatc
cagctaagtg
caggacgctg
tgtacactgc
tggacttagc
cagcctcccc

tctcctcagc

geeg

tgcgagcatt
ggaggcagga
gcacacagga

gcagctgttt

tcatctcagt
ggagcacctc
ctcagaggca
tcctccagca
tcatgtccct
gcctgetgac
aacatccact
ttaggtagtg
cgagcattta
aggcaggaga
ttgctaccag
gtactctccc
tggtttctga
ccaggcaaag
ccctgtttgc
cgttgcccect

ttcaggcacc

tactctctct
gaagaaatca
gtttctgggc

gtgtgctgcc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1484

60

120

180

240



tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
ccccecgttgc
tctcctcagc
gcc

<210> 76
<211> 933
<212> DNA

<213>

<220>
<223>

<400> 76
ggttaatttt

gtttgctctg
acatcctgga
gagtttctgg
ttgtgtgctg
gggcaaacat
agctggggca
ccttggaatt
gggtggeect

agtgagagca

acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

ttcaggcacc

taaaaagcag
gttaataatc
cttatcctct
gctcaccctg
cctctgaagt
tgcaagcagc
gaggtcagag
tcggtggaga
tgcgtacccg

gagggccage

aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg
ccactgctta

accactgacc

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctct
cccccttcca
ccacactgaa
aaacagcaaa
acctctctgg
ggagcagagg
gggatcttgc

taagtggtac

tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg

aatacggata

tgggacagtg

aagtggccct
aaacattcct
tattgatatt
acccctcagt
caaacttcag
cacacagccc
gcccatgcca
ttgtcctggc
taccagtgga

tctcccagag

cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca
taaacgagga

aatgatcccc

tgcgagcatt
ggaggcagga
ccaggctcag
tcccatcctc
cctactcatg
tccctgectg
cctccaacat
gtggtttagg
acagccacta

actgtctgac

gcaaacattg

ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cagggccctg

ctgatctgcg

tactctctct
gaagaaatca
aggcacacag
cagcagctgt
tccctaaaat
ctgaccttgg
ccactcgacc
tagtgtgaga
aggattctgc

tcacgccacc

300

360

420

480

540

600

660

720

780

840

900

903

60

120

180

240

300

360

420

480

540

600



ccctccacct
taagtgcagt
ctcagatccc
gaccttggtt

tgcttaaata

tgggacagtg

<210> 77

<211> 943
<212> DNA
<213>

<220>
<223>

<400> 77
ggttaatttt

gtttgctctg
acatcctgga
gagtttctgg
ttgtgtgctg
gggcaaacat
agctggggca
ccttggaatt
ggggttaata
aggattctgc
tcacgccacc
ctcctttcgg
aggcgeggcega
taactggggt
ctggatccac

accactgacc

tggacacagg
ggaagctgta
atataaagcc
aatattcacc
cggacgagga

aatgatcccc

taaaaagcag
gttaataatc
cttatcctct
gctcaccctg
cctctgaagt
tgcaagcagc
gaggtcagag
tcggtggaga
atctggccct
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
gaccttggtt

tgcttaaata

tgggacagtg

acgctgtggt
cactgcccag
agtggactta
agcagcctcc

cagggccctg

ctgatctgcg

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctct
cccccttcca
ccacactgaa
aaacagcaaa
acctctctgg
ggagcagagsg
tgcgtacccg
gagggccagce
tggacacagg
ggaagctgta
atataaagcc
aatattcacc
cggacgagga

aatgatcccc

ttctgagcca
gcaaagcgtc
gcccctgttt
ccctattgat
tctcctcagce

gcc

aagtggccct
aaacattcct
tattgatatt
acccctcagt
caaacttcag
cacacagccc
gcccatgcca
ttgtcctggc
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
agtggactta
agcagcctcc

cagggccctg

ctgatctgcg

ggtacaatga
cgggcagegt
gctcctccga
tgttgcccct

ttcaggcacc

tgcgagcatt
ggaggcagga
ccaggctcag
tcccatcctc
cctactcatg
tccctgectg
cctccaacat
gtggtttagg
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gccecctgttt
ccctattgat
tctcctcagc

gcc

ctcctttcgg
aggegggega
taactggggt
ctggatccac

accactgacc

tactctctct
gaagaaatca
aggcacacag
cagcagctgt
tccctaaaat
ctgaccttgg
ccactcgacc
tagtgtgaga
acagccacta
actgtctgac
ggtacaatga
cgggcagegt
gctcctccga
tgttgcccct

ttcaggcacc

660

720

780

840

900

933

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

943



<210> 78

<211> 913
<212> DNA
<213>

<220>
<223>

<400> 78
ggttaatttt

gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
cgtacccggg

gggccagcta

gacacaggac
aagctgtaca
ataaagccag
tattcaccag

cagggccctg

ctgatctgcg

<210> 79

<211> 915
<212> DNA
<213>

<220>
<223>

<400> 79

Artificial Sequence

Synthetic Polynucleotide

taaaaagcag tcaaaagtcc

gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tggacttagc
cagcctcccc
tctcctcagce

gcc

tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ccctgtttgc
cgttgcccect

ttcaggcacc

Artificial Sequence

Synthetic Polynucleotide

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
tcctccgata
ctggatccac

accactgacc

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
gattctgcag
acgccacccc
cctttcggta
gcgggegact
actggggtga

tgcttaaata

tgggacagtg

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
gctgtttgct
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccat
ccttggttaa
cggacgagga

aatgatcccc

ggttaatttt taaaaagcag tcaaaagtcc aagtggccct tgcgagcatt tactctctct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

913

60



gtttgctctg
acatcctgga
gagtttctgg
ttgtgtgctg
gggcaaacat
agctggggca
ccttggaatt
ggggtacccg
gagggccagce
tggacacagg
ggaagctgta
atataaagcc
aatattcacc

gacagggccc

ccctgatctg

<210> 80

<211> 909
<212> DNA
<213>

<220>
<223>

<400> 80
ggttaatttt

gtttgctctg
acatcctgga
gagtttctgg
ttgtgtgctg
gggcaaacat

agctggggca

gttaataatc
cttatcctct
gctcaccctg
cctctgaagt
tgcaagcagc
gaggtcagag
tcggtggaga
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
agtggactta
agcagcctcc

tgtctcctca

cggcc

taaaaagcag
gttaataatc
cttatcctct
gctcaccctg
cctctgaagt
tgcaagcagc

gaggtcagag

tcaggagcac
gggcctctct
cccccttcca
ccacactgaa
aaacagcaaa
acctctctgg
ggagcagagg
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gccecctgttt
cccgttgccc

gcttcaggca

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctct
cccccttcca
ccacactgaa
aaacagcaaa

acctctctgg

aaacattcct
tattgatatt
acccctcagt
caaacttcag
cacacagccc
gcccatgcca
ttgtcctggc
acagccacta
actgtctgac
ggtacaatga
cgggcagcegt
gctcctccga
ctctggatcc

ccaccactga

aagtggccct
aaacattcct
tattgatatt
acccctcagt
caaacttcag
cacacagccc

gcccatgcca

ggaggcagga
ccaggctcag
tcccatcctc
cctactcatg
tccctgectg
cctccaacat
gtggtttagg
aggattctgc
tcacgccacc
ctcctttcgg
aggcgggcega
taactggggt

actgcttaaa

cctgggacag

tgcgagcatt
ggaggcagga
ccaggctcag
tcccatcctc
cctactcatg
tccctgectg

cctccaacat

gaagaaatca
aggcacacag
cagcagctgt
tccctaaaat
ctgaccttgg
ccactcgacc
tagtgtgaga
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
gaccttggtt
tacggacgag

tgaatgatcc

tactctctct
gaagaaatca
aggcacacag
cagcagctgt
tccctaaaat
ctgaccttgg

ccactcgacc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

915

60

120

180

240

300

360

420



ccttggaatt

ggggtacccg
gagggccagce
tggacacagg
ggaagctgta
agccagtgga
caccagcagc
gccctgtctc
tctgecggcec

<210> 81

<211> 907
<212> DNA

<213>

<220>
<223>

<400> 81
ggttaatttt

gtttgctctg
acatcctgga
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca

ccagtggact

tcggtggaga
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
cttagcccct
ctcccccgtt

ctcagcttca

taaaaagcag
gttaataatc
cttatcctct
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc

tagcccctgt

ggagcagagsg
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gtttgctcct
gcccctcetgg

ggcaccacca

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg

ttgctcctcc

ttgtcctggc
acagccacta
actgtctgac
ggtacaatga
cgggcagcegt
ccgataactg
atccactgct

ctgacctggg

aagtggccct
aaacattcct
ggcccttgcec
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag

gataactggg

gtggtttagg

aggattctgc
tcacgccacc
ctcctttcgg
aggcgggcega
gggtgacctt
taaatacgga

acagtgaatg

tgcgagcatt
ggaggcagga
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact

gtgaccttgg

tagtgtgaga
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
ggttaatatt
cgaggacagg

atccccctga

tactctctct
gaagaaatca
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag

ttaatattca

480

540

600

660

720

780

840

900

909

60

120

180

240

300

360

420

480

540

600

660

720

780



ccagcagcct cccccgttge ccctctggat ccactgectta aatacggacg aggacagggc

cctgtctcct cagcttcagg caccaccact gacctgggac agtgaatgat ccccctgatc

tgcggcc

<210> 82

<211> 909
<212> DNA
<213>

<220>
<223>

<400> 82
ggttaatttt

gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
ttcgtacccg
gagggccagce
tggacacagg
ggaagctgta
agccagtgga
caccagcagc
gccctgtctc
tctgecggcec

<210> 83

<211> 907

<212> DNA
<213>

taaaaagcag
gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
cttagcccct
ctcccccgtt

ctcagcttca

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gtttgctcct
gcccctcetgg

ggcaccacca

Artificial Sequence

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
acagccacta
actgtctgac
ggtacaatga
cgggcagcegt
ccgataactg
atccactgct

ctgacctggg

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
aggattctgc
tcacgccacc
ctcctttcgg
aggcgggcega
gggtgacctt
taaatacgga

acagtgaatg

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
gttattgata
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
ggttaatatt
cgaggacagg

atccccctga

840

900

907

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

909



<220>
<223>

<400> 83
ggttaatttt

gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
cgtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcect

tgcggcc

<210> 84
<211> 9907
<212> DNA
<213>

<220>
<223>

<400> 84

taaaaagcag
gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
ccccegttgc

cagcttcagg

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

caccaccact

Artificial Sequence

Synthetic Polynucleotide

ggttaatttt taaaaagcag tcaaaagtcc

gtttgctctg gttaataatc tcaggagcac

acatcctgga cttatcctct gggcctctcc

tcaccctgecc cccttccaac ccctcagttc

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

gacctgggac

aagtggccct
aaacattcct
aggctcagag

ccatcctcca

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg
aatacggacg

agtgaatgat

tgcgagcatt
ggaggcagga
gcacacagga

gcagctgttt

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
gtggcccttg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca

aggacagggc

ccccctgatc

tactctctct
gaagaaatca
gtttctgggc

gtgtgctgcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

907

60

120

180

240



tctgaagtcc
caagcagcaa
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

cctgtctcect

tgcggcc

<210> 85

<211> 913
<212> DNA
<213>

<220>
<223>

<400> 85
ggttaatttt

gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta

agtggtactc

acactgaaca
acagcaaaca
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
ccccecgttgc

cagcttcagg

taaaaagcag
gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac

tcccagagac

aacttcagcc
catggccctt
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
ccctctggat

caccaccact

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag

tgtctgactc

tactcatgtc
gccagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg

ccactgctta

gacctgggac

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag

acgccacccc

cctaaaatgg
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg
aatacggacg

agtgaatgat

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga

ctccaccttg

gcaaacattg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca

aggacaggsgc

ccccctgatc

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac

300

360

420

480

540

600

660

720

780

840

900

907

60

120

180

240

300

360

420

480

540

600



gctgtggttt
ctgcccaggc
tagcccctgt
ccccctatat

cagggccctg

ctgatctgcg

<210> 86

<211> 919
<212> DNA
<213>

<220>
<223>

<400> 86
ggttaatttt

gtttgctctg
acatcctgga
gagtttctgg
ttgtgtgctg
gggcaaacat
agctggggca
ccttggaatt
gggtggeect
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
ggttaatatt
cgaggacagg

atccccctga

ctgagccagg
aaagcgtccg
ttgctcctcc
aaatattgat
tctcctcagce

gcc

taaaaagcag
gttaataatc
cttatcctct
gctcaccctg
cctctgaagt
tgcaagcagc
gaggtcagag
tcggtggaga
tgcgtacccg
gagggccagc
tggacacagg
ggaagctgta
agccagtgga
caccagcagc
gccctgtctc

tctgeggcec

tacaatgact
ggcagcgtag
gataactggg
tgttgcccct

ttcaggcacc

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctct
cccccttcca
ccacactgaa
aaacagcaaa
acctctctgg
ggagcagagg
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
cttagcccct
ctcccccgtt

ctcagcttca

cctttcggta
gcgggegact
gtgaccttgg
ctggatccac

accactgacc

aagtggccct
aaacattcct
tattgatatt
acccctcagt
caaacttcag
cacacagccc
gcccatgcca
ttgtcctggc
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gtttgctcct
gcccctcetgg

ggcaccacca

agtgcagtgg
cagatcccag
ttaatattca

tgcttaaata

tgggacagtg

tgcgagcatt
ggaggcagga
ccaggctcag
tcccatcctc
cctactcatg
tccctgectg
cctccaacat
gtggtttagg
acagccacta
actgtctgac
ggtacaatga
cgggcagegt
ccgataactg
atccactgct

ctgacctggg

aagctgtaca
ccagtggact
ccagcagcct
cggacgagga

aatgatcccc

tactctctct
gaagaaatca
aggcacacag
cagcagctgt
tccctaaaat
ctgaccttgg
ccactcgacc
tagtgtgaga
aggattctgc
tcacgccacc
ctcctttcgg
aggcgegegcesga
gggtgacctt
taaatacgga

acagtgaatg

660

720

780

840

900

913

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

919



<210> 87

<211> 919
<212> DNA
<213>

<220>
<223>

<400> 87
ggttaatttt

gtttgctctg
acatcctgga
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
gttattgata
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
ggttaatatt
cgaggacagg
atccccctga
<21e> 88

<211> 915
<212> DNA

<213>

<220>
<223>

<400> 88

taaaaagcag
gttaataatc
cttatcctct
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
ttcgtacccg
gagggccagc
tggacacagg
ggaagctgta
agccagtgga
caccagcagc
gccctgtctc

tctgeggcec

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
cttagcccct
ctcccccgtt

ctcagcttca

Artificial Sequence

Synthetic Polynucleotide

aagtggccct
aaacattcct
ggcccttgcec
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gtttgctcct
gcccctcetgg

ggcaccacca

tgcgagcatt
ggaggcagga
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
acagccacta
actgtctgac
ggtacaatga
cgggcagegt
ccgataactg
atccactgct

ctgacctggg

tactctctct
gaagaaatca
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
aggattctgc
tcacgccacc
ctcctttcgg
aggegggega
gggtgacctt
taaatacgga

acagtgaatg

ggttaatttt taaaaagcag tcaaaagtcc aagtggccct tgcgagcatt tactctctct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

919

60



gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tggacttagc
cagcctcccc

gacagggccc

ccctgatctg

<210> 89

<211> 909
<212> DNA
<213>

<220>
<223>

<400> 89
ttattgatat

tttactctct
gagaagaaat
gagtttctgg
ttgtgtgctg
gggcaaacat

agctggggca

gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ccctgtttgc
cttattgata

tgtctcctca

cggcc

tcggttaatt
ctgtttgctc
caacatcctg
gctcaccctg
cctctgaagt
tgcaagcagc

gaggtcagag

tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
tcctccgata
ttcgttgccc

gcttcaggca

Artificial Sequence

Synthetic Polynucleotide

tttaaaaagc
tggttaataa
gacttatcct
cccccttcca
ccacactgaa
aaacagcaaa

acctctctgg

aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
actggggtga
ctctggatcc

ccaccactga

agtcaaaagt
tctcaggagc
ctgggcctct
acccctcagt
caaacttcag
cacacagccc

gcccatgcca

ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccat
ccttggttaa

actgcttaaa

cctgggacag

ccaagtggcc
acaaacattc
ccaggctcag
tcccatcctc
cctactcatg
tccctgectg

cctccaacat

gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ataaagccag
tattcaccag
tacggacgag

tgaatgatcc

cttgcgagca
ctggaggcag
aggcacacag
cagcagctgt
tccctaaaat
ctgaccttgg

ccactcgacc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

915

60

120

180

240

300

360

420



ccttggaatt

ggggtacccg
gagggccagce
tggacacagg
ggaagctgta
agccagtgga
caccagcagc
gccctgtctc
tctgecggcec

<210> 90

<211> 907
<212> DNA

<213>

<220>
<223>

<400> 90
tggcccttgce

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca

ccagtggact

tcggtggaga
gggatcttgc
taagtggtac
acgctgtggt
cactgcccag
cttagcccct
ctcccccgtt

ctcagcttca

ggttaatttt
gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc

tagcccctgt

ggagcagagsg
taccagtgga
tctcccagag
ttctgagcca
gcaaagcgtc
gtttgctcct
gcccctcetgg

ggcaccacca

Artificial Sequence

Synthetic Polynucleotide

taaaaagcag
gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg

ttgctcctcc

ttgtcctggc
acagccacta
actgtctgac
ggtacaatga
cgggcagcegt
ccgataactg
atccactgct

ctgacctggg

tcaaaagtcc
tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag

gataactggg

gtggtttagg

aggattctgc
tcacgccacc
ctcctttcgg
aggcgggcega
gggtgacctt
taaatacgga

acagtgaatg

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact

gtgaccttgg

tagtgtgaga
agtgagagca
ccctccacct
taagtgcagt
ctcagatccc
ggttaatatt
cgaggacagg

atccccctga

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag

ttaatattca

480

540

600

660

720

780

840

900

909

60

120

180

240

300

360

420

480

540

600

660

720

780



ccagcagcct cccccgttge ccctctggat ccactgectta aatacggacg aggacagggc

cctgtctcct cagcttcagg caccaccact gacctgggac agtgaatgat ccccctgatc

tgcggcc

<210> 91

<211> 9907
<212> DNA
<213>

<220>
<223>

<400> 91
ggttaatttt

gtttgctctg
acatcctgga
tcaccctgcc
tctgaagtcc
caagcagcaa
ggtcagagac
ggtggagagg
gatcttgcta
agtggtactc
gctgtggttt
ctgcccaggc
tagcccctgt
ccccctttat

cctgtctcect

tgcggcc

<210> 92

<211> 322
<212> DNA
<213>

taaaaagcag
gttaataatc
cttatcctct
cccttccaac
acactgaaca
acagcaaaca
ctctctgggc
agcagaggtt
ccagtggaac
tcccagagac
ctgagccagg
aaagcgtccg
ttgctcctcc
tgatattcgc

cagcttcagg

Homo sapiens

Artificial Sequence

Synthetic Polynucleotide

tcaaaagtcc
tcaggagcac
gggcctctcc
ccctcagttc
aacttcagcc
cacagccctc
ccatgccacc
gtcctggcegt
agccactaag
tgtctgactc
tacaatgact
ggcagcgtag
gataactggg
ccctctggat

caccaccact

aagtggccct
aaacattcct
aggctcagag
ccatcctcca
tactcatgtc
cctgectgcet
tccaacatcc
ggtttaggta
gattctgcag
acgccacccc
cctttcggta
gcgggegact
gtgaccttgg

ccactgctta

gacctgggac

tgcgagcatt
ggaggcagga
gcacacagga
gcagctgttt
cctaaaatgg
gaccttggag
actcgacccc
gtgtgagagg
tgagagcaga
ctccaccttg
agtgcagtgg
cagatcccag
ttaatattca
aatacggacg

agtgaatgat

tactctctct
gaagaaatca
gtttctgggc
gtgtgctgcc
gcaaacattg
ctggggcaga
ttggaatttc
ggtacccggg

gggccagcta

gacacaggac
aagctgtaca
ccagtggact
ccagcagcct

aggacaggsgc

ccccctgatc

840

900

907

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

907



<400> 92
caggctcaga

cccatcctcc
ctactcatgt
ccctgectge
ctccaacatc
tggtttaggt
<210> 93

<211> 117
<212> DNA

<213>

<400> 93

ggcacacagg
agcagctgtt
ccctaaaatg
tgaccttgga

cactcgaccc

agtgtgagag

Homo sapiens

agtttctggg
tgtgtgctgc
ggcaaacatt

gctggggcag

cttggaattt

g8

ctcaccctgc
ctctgaagtc
gcaagcagca
aggtcagaga

cggtggagag

ccccttccaa
cacactgaac
aacagcaaac

cctctctggg

gagcagaggt

cccctcagtt
aaacttcagc
acacagccct
cccatgccac

tgtcctggceg

ccctaaaatg ggcaaacatt gcaagcagca aacagcaaac acacagccct ccctgectgc

tgaccttgga gctggggcag aggtcagaca cctctctggg cccatgccac ctccaac

<210> 94
<211> 426
<212> DNA
<213>

<400> 94
gtacccgggg

ggccagctaa
acacaggacg
agctgtacac
cagtggactt
cagcagcctc

ctgtctcctc

gecgecc

<210> 95
<211> 73
<212> DNA
<213>

Homo sapiens

atcttgctac
gtggtactct
ctgtggtttc
tgcccaggca
agcccctgtt
cccecgttgcec

agcttcaggc

Homo sapiens

cagtggaaca
cccagagact
tgagccaggt
aagcgtccgg
tgctcctecg
cctctggatc

accaccactg

gccactaagg
gtctgactca
acaatgactc
gcagcgtagg
ataactgggg
cactgcttaa

acctgggaca

attctgcagt
cgccaccccc
ctttcggtaa
cgggcgactc
tgaccttggt
atacggacga

gtgaatgatc

gagagcagag
tccaccttgg
gtgcagtgga
agatcccagc
taatattcac

ggacaggsgcc

cccctgatct

60

120

180

240

300

322

60

117

60

120

180

240

300

360

420

426



<400> 95
agtggactta gcccctgttt gctcctccga taactggggt gaccttggtt aatattcacc

agcagcctcc ccc

<210> 96

<211> 80

<212> DNA

<213> Homo sapiens

<400> 96
cccagccagt ggacttagcc cctgtttgect cctccgataa ctggggtgac cttggttaat

attcaccagc agcctccccc

<210> 97

<211> 149

<212> DNA

<213> Homo sapiens

<400> 97
ggttaatttt taaaaagcag tcaaaagtcc aagtggccct tgcgagcatt tactctctct

gtttgctctg gttaataatc tcaggagcac aaacattcct ggaggcagga gaagaaatca
acatcctgga cttatcctct gggcctctc

<210> 98

<211> 93

<212> DNA

<213> Homo sapiens

<400> 98
ttaattttta aaaagcagtc aaaagtccaa gtggcccttg cgagcattta ctctctctgt

ttgctctggt taataatctc aggagcacaa aca
<210> 99

<211> 134

<212> DNA

<213> Homo sapiens

<400> 99
cacaattttt atagacttct catcatgttt tttttttcca atatttgccc tcccctttct

accttgacct agtagggagg tgtttattca acacctctga ttggctcata aacaaccagt

ccttaaaatc atgc

60

73

60

80

60

120

149

60

93

60

120

134



<210> 100
<211> 12

<212> DNA
<213>

<400> 100
aatttttata

<210> 101
<211> 52

<212> DNA
<213>

<400> 101

Homo sapiens

ga

Homo sapiens

gtagggaggt gtttattcaa cacctctgat tggctcataa acaaccagtc ct

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

102
586
DNA

<400> 102
gggattcaaa
gaagtacctt
tgtctgacct
aatacttccg
gtacattgtc
actgaggctc
ggtattgaaa
ccttgecttcc
gggcaatatc
cttggtctaa
<210>
<211>

<212>
<213>

103
113
DNA

<400> 103

Homo sapiens

ttctgcttag
gcaaaattat
caaagtgtgg
ggtgcagagt
taagttaatc
acaatatttc
accaggtacg
ttctttactt
cttaccttga

ctgtggatac

Homo sapiens

ctaacccaat
ctaggtagca
ggactttcca
ttaatcttct
cccacaacat
agtgactggc
tgtggctcta
gccttcattt
atggtggttt

aaataattaa

gttgtgagtt
tgtgatagaa
ctctactgct
ttgtccaagg
tttgagaaat
ccaaggtcac
agaccagtgt
ctagcttaca
ctttgtttgt

caggtgtcag

aatgcttgtc
ccaggattca
gctaattttt
tactgtggta
ccccattttg
agttgttaaa
aatagttgtg
ctggcatgat
tcctgcaaga

atgtca

tacttgggca
aacccaggtg
ttctaaaaat
agcaccttat
agataggaga
tggaggagct
ttttgttttt
tcatctcagt

ggagcacctc

cttgcaaaat tatctaggta gcatgtgata gaaccaggat tcaaacccag gtgtgtctga

cctcaaagtg tggggacttt ccactctact gctgctaatt tttttctaaa aat

12

52

60

120

180

240

300

360

420

480

540

586

60

113



<210> 104

<211> 93

<212> DNA

<213> Homo sapiens

<400> 104
tgcctcccecg tgttcctget ctttgtccct ctgtcctact tagactaata tttgeccttgg 60

gtactgcaaa caggaaatgg gggagggaca gga 93

<210> 1605

211> 77

<212> DNA

<213> Homo sapiens

<400> 105
tgttcctgect ctttgtccct ctgtcctact tagactaata tttgccttgg gtactgcaaa 60

caggaaatgg gggages 77

<210> 106

<211> 14

<212> DNA

<213> Homo sapiens

<400> 106
tagactaata tttg 14

<210> 107

<211> 9

<212> DNA

<213> Homo sapiens

<400> 107
cttgcaaaa 9

<210> 108

<211> 10

<212> DNA

<213> Homo sapiens

<400> 108
tatgtacatt 10

<210> 109
<211> 10
<212> DNA



<213> Homo sapiens

<400> 109
cccacaacat

<210> 110

<211> 9

<212> DNA

<213> Homo sapiens

<400> 110
ttgagaaat

<210> 111

<211> 10

<212> DNA

<213> Homo sapiens

<400> 111
gattcatctc

<210> 112

<211> 10

<212> DNA

<213> Homo sapiens

<400> 112
ttggtctaac

<210> 113

<211> 12

<212> DNA

<213> Homo sapiens

<400> 113
ctttctacct tg

<21e> 114

<211> 10

<212> DNA

<213> Homo sapiens

<400> 114
ctgtttgctc

<210> 115
<211> 9
<212> DNA

10

10

10

12

10



<213> Homo sapiens

<400> 115
cttgcaaaa

<210> 116

<211> 10

<212> DNA

<213> Homo sapiens

<400> 116
ctgtttgctc

<210> 117

<211> 9

<212> DNA

<213> Homo sapiens

<400> 117
cccaggtgt

<210> 118

<211> 8

<212> DNA

<213> Homo sapiens

<400> 118
tattgatt

<210> 119

<211> 11

<212> DNA

<213> Homo sapiens

<400> 119
aaaagcagtc a

<210> 120

<211> 11

<212> DNA

<213> Homo sapiens

<400> 120
aggcaggaga a

<210> 121
<211> 11
<212> DNA

10

11

11



<213> Homo sapiens

<400> 121
gagaagaaat c

<210> 122

<211> 11

<212> DNA

<213> Homo sapiens

<400> 122
caacatcctg g

<210> 123

<211> 11

<212> DNA

<213> Homo sapiens

<400> 123
acttatcctc t

<21e> 124

<211> 11

<212> DNA

<213> Homo sapiens

<400> 124
cgtgttcctg ¢

<210> 125

<211> 9

<212> DNA

<213> Homo sapiens

<400> 125
gcaaacagg

<210> 126

<211> 7

<212> DNA

<213> Homo sapiens

<400> 126
tcatgtt

<210> 127
<211> 8
<212> DNA

11

11

11

11



<213> Homo sapiens

<400> 127
atcaacat

<21e> 128

<211> 18

<212> DNA

<213> Homo sapiens

<400> 128
ataatctcag gagcacaa

<210> 129

<211> 6

<212> DNA

<213> Homo sapiens

<400> 129
ttatct

<210> 130

<211> 6

<212> DNA

<213> Homo sapiens

<400> 130
tgatag

<210> 131

<211> 6

<212> DNA

<213> Homo sapiens

<400> 131
agatag

<210> 132

<211> 11

<212> DNA

<213> Homo sapiens

<400> 132
gacttatcct c

<210> 133
<211> 18
<212> DNA

18

11



<213> Homo sapiens

<400> 133
tgtttattca acacctct

<21e> 134

<211> 10

<212> DNA

<213> Homo sapiens

<400> 134
gttaataatc

<210> 135

<211> 13

<212> DNA

<213> Homo sapiens

<400> 135
gactaatatt tgc

<210> 136

<211> 13

<212> DNA

<213> Homo sapiens

<400> 136
cttgcaaaat tat

<210> 137

<211> 13

<212> DNA

<213> Homo sapiens

<400> 137
gctgctaatt ttt

<210> 138

<211> 13

<212> DNA

<213> Homo sapiens

<400> 138
acaaataatt aac

<210> 139
<211> 13
<212> DNA

18

10

13

13

13

13



<213> Homo sapiens

<400> 139
gttaattttt aaa

<210> 140

<211> 11

<212> DNA

<213> Homo sapiens

<400> 140
ggttaataat c

<210> 141

<211> 12

<212> DNA

<213> Homo sapiens

<400> 141
tggttaatat tc

<210> 142

<211> 10

<212> DNA

<213> Homo sapiens

<400> 142
tgtttgctct

<210> 143

<211> 10

<212> DNA

<213> Homo sapiens

<400> 143
agcacaaaca

<21e0> 144

<211> 9

<212> DNA

<213> Homo sapiens

<400> 144
tgtttgctc

<210> 145
<211> 7
<212> DNA

13

11

12

10

10



<213> Homo sapiens

<400> 145
tgtttgc

<210> 146

<211> 8

<212> DNA

<213> Homo sapiens

<400> 146
tgtttgct

<210> 147

<211> 11

<212> DNA

<213> Homo sapiens

<400> 147
agaaatcaac a

<210> 148

<211> 15

<212> DNA

<213> Homo sapiens

<400> 148
ctaatatttg ccttg

<210> 149

<211> 13

<212> DNA

<213> Homo sapiens

<400> 149
gactaatatt tgc

<210> 150

<211> 12

<212> DNA

<213> Homo sapiens

<400> 150
tctgtttget ct

<210> 151
<211> 17
<212> DNA

11

15

13

12



<213> Homo sapiens

<400> 151
ttcctgectct ttgtccc

<210> 152

<211> 8

<212> DNA

<213> Homo sapiens

<400> 152
cagagttt

<210> 153

<211> 12

<212> DNA

<213> Homo sapiens

<400> 153
ccctgtttge tc

<21e> 154

<211> 10

<212> DNA

<213> Homo sapiens

<400> 154
tggcccttgce

<210> 155

<211> 15

<212> DNA

<213> Homo sapiens

<400> 155
agcagtcaaa agtcc

<210> 156

<211> 12

<212> DNA

<213> Homo sapiens

<400> 156
ttattgatat tc

<210> 157
<211> 8
<212> DNA

17

12

10

15

12



<213>

<400>

Homo sapiens

157

tattgatt

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

<400>

158

15

DNA

Homo sapiens

158

ttttttttcc aatat

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

<400>

atttactctc tctgtttgect c

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

<400>

ttactctctc tgtttgctct g

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

<400>

159

21

DNA

Homo sapiens

159

160

21

DNA

Homo sapiens

160

161

13

DNA

Homo sapiens

161

ttaataatct cag

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

<400>

162

17

DNA

Homo sapiens

162

tggttaatat tcaccag

<210>
<211>
<212>

163
11
DNA

15

21

21

13

17



<213>

<400>

Homo sapiens

163

caacatcctg g

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

<400>

164

13

DNA

Homo sapiens

164

agtccaagtg gcc

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

<400>

165

12

DNA

Homo sapiens

165

gtccaagtgg cc

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

<400>

166
10
DNA
Homo sapiens

166

ctctggttaa

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

<400>

167
10
DNA
Homo sapiens

167

aaatggggga

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

<400>

168
10
DNA
Homo sapiens

168

tcaaaagtcc

<210>
<211>
<212>

169
14
DNA

11

13

12

10

10

10



<213> Homo sapiens

<400> 169
tagactaata tttg

<210> 170

<211> 15

<212> DNA

<213> Homo sapiens

<400> 170
caggagaaga aatca

<210> 171

<211> 14

<212> DNA

<213> Homo sapiens

<400> 171
tgttaattaa aagc

<210> 172

<211> 10

<212> DNA

<213> Homo sapiens

<400> 172
gttaattttt

<210> 173

<211> 10

<212> DNA

<213> Homo sapiens

<400> 173
ttactctctc

<21e> 174

<211> 10

<212> DNA

<213> Homo sapiens

<400> 174
cttgggtact

<210> 175
<211> 9
<212> DNA

14

15

14

10

10

10



<213> Homo sapiens

<400> 175
gcaaacagg

<210> 176

<211> 8

<212> DNA

<213> Homo sapiens

<400> 176
ttaatttt

<210> 177

<211> 8

<212> DNA

<213> Homo sapiens

<400> 177
gggattca

<210> 178

<211> 8

<212> DNA

<213> Homo sapiens

<400> 178
ggtactgt

<210> 179

<211> 8

<212> DNA

<213> Homo sapiens

<400> 179
ttaatccc

<210> 180

<211> 8

<212> DNA

<213> Homo sapiens

<400> 180
ggtattga

<210> 181
<211> 8
<212> DNA



<213> Homo sapiens

<400> 181
ggctctaa

<210> 182

<211> 8

<212> DNA

<213> Homo sapiens

<400> 182
ggcatgat

<210> 183

<211> 8

<212> DNA

<213> Homo sapiens

<400> 183
ttcaaacc

<21e> 184

<211> 8

<212> DNA

<213> Homo sapiens

<400> 184
atagaacc

<210> 185

<211> 10

<212> DNA

<213> Homo sapiens

<400> 185
tggaggcagg

<210> 186

<211> 7

<212> DNA

<213> Homo sapiens

<400> 186
acaggaa

<210> 187
<211> 13
<212> DNA

10



<213> Homo sapiens

<400> 187
atgggggagg gac

<210> 188

<211> 9

<212> DNA

<213> Homo sapiens

<400> 188
gcagtcaaa

<210> 189

<211> 9

<212> DNA

<213> Homo sapiens

<400> 189
gagcacaaa

<210> 190

<211> 11

<212> DNA

<213> Homo sapiens

<400> 190
attcctggag g

<210> 191

<211> 11

<212> DNA

<213> Homo sapiens

<400> 191
caaacaggaa a

<210> 192

<211> 6

<212> DNA

<213> Homo sapiens

<400> 192
tataaa

<210> 193
<211> 8
<212> DNA

13

11

11



<213>

<400>
tatataa

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

<400>
aaacatt

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

<400>
acgtgtg

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

<400>
caggtgt

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

<400>
cagatgt

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

<400>
tccaagt

<210>
<211>
<212>

Homo sapiens

193
a

194

13

DNA

Homo sapiens

194
cct gga

195

7

DNA

Homo sapiens

195

196

9

DNA

Homo sapiens

196
ca

197

9

DNA

Homo sapiens

197
ca

198

11

DNA

Homo sapiens

198
ggc ¢

199
11
DNA

13

11



<213>

<400> 199
agcatgtgat

<210> 200
<211> 7

<212> DNA
<213>

<400>
tataaaa

200

<210> 201
<211> 7

<212> DNA
<213>

<400>
ttaaata

201

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

202
335
DNA

<220>
<223>

<400> 202
ccctaaaatg

tgaccttgga
acacaggacg
cccctgtttg
ccgttgcccc

cttcaggcac

Homo sapiens

a

Homo sapiens

Homo sapiens

ggcaaacatt
gctggggceag
ctgtggtttc
ctcctccgat
tctggatcca

caccactgac

Artificial Sequence

Synthetic Polynucleotide

gcaagcagca
aggtcagaca
tgagccaggg
aactggggtg
ctgcttaaat

ctgggacagt

aacagcaaac
cctctctggg
ggcgactcag
accttggtta
acggacgagg

gaatc

acacagccct
cccatgccac
atcccagcca
atattcacca

acagggccct

ccctgectgc
ctccaactgg
gtggacttag
gcagcctccc

gtctcctcag

11

60

120

180

240

300

335



