<110>
<120>
<130> K 10

<150>
<151> 2012
<150>
<151>

Us 6
2012

<160> 31
<170>
<210> 1

<211> 1899
<212> DNA
<213>

<400> 1
atggaggctt

tctaacagta
tgcagaatta
ctgtttgatt
ttggattttt
gataaatgga
catctgtgga
ccggcgataa
caggagcaga
aggtggctga
ggctaaaggyg
tagcttttag
ataattgcgce
cttactggct
cacttaggcc
acatttctgg
‘gtagcatgat

taaggtttac

010 PCT

EP 12 003 564.7

-05-07

1/645,154
-05-10

gggagtgttt
cctecttggtt
aggaggatta
ctttgaatct
ccacaccggg
gcgaagaaac
gagcggttgt
taccgacgga
gcccatggaa
actgtatcca
ggtaaagagg
cttaatgacc
taatgagctt
gcagccaggyg
agattgcaag
gaacggggcc
aaatatgtgg

tggccccaat

SEQUENCE LISTING

KOCHANEK, Stefan

PatentIn version 3.3

Adenovirus serotype 5

ggaagatttt
ttggaggttt
caagtgggaa
gggtcaccag
gcgcgetgeg
ccatctgagc
gagacacaag
ggagcagcag
cccgagagcece
gaactgagac
gagcgggggg
agacaccgtc
gatctgetgg
gatgattttg
tacaagatca
gaggtggaga
ccgggggtgce

tttagcggta

tctgctgtgce
ctgtggggct
tttgaagagc
gcgcttttcce
gctgctgttg
ggggggtacc
aatcgcctgce
cagcagcagg
ggcctggacc
gcattttgac
cttgtgaggc
ctgagtgtat
cgcagaagta
aggaggctat
gcaaacttgt
tagatacgga
ttggcatgga

cggttttcct

Nucleic acid construct and use of the same

gtaacttgct
catcccaggc
ttttgaaatc
aagagaaggt
cttttttgag
tgctggattt
tactgttgtc
aggaagccag
ctcgggaatg
aattacagag
tacagaggag
tacttttcaa
ttccatagag
tagggtatat
aaatatcagg
ggatagggtg
cggggtggtt

ggccaatacc

ggaacagagc
aaagttagtc
ctgtggtgag
catcaagact
ttttataaag
tctggccatg
ttccgtcege
gcggcggcgyg
aatgttgtac
gatgggcagg
gctaggaatc
cagatcaagg
cagctgacca
gcaaaggtgg
aattgttgct
gcctttagat
attatgaatg

aaccttatcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



tacacggtgt
gggttcgggg
gggcttcaat
actccagggt
tggctgtgat
tgacctgctc
gcaaggcctg
acaggagggg
agcccgagag
ggaaggtgct
aacatattag
tggtgctggce
ctgaaatgtg
agttttgtat
<210> 2

<211> 986
<212> DNA

<213>

<400> 2
atgagacata

gaccagctga
cctacccttce
gcggtttege
ctcacttttc
cagccggagce
gatcttacct
gagtttgtgt
cggaggaata
atgtttgtct
tggtaatttt
ttttaaaagg

gacctacceg

aagcttctat
ctgtgccttt
taagaaatgc
gcgccacaat
taagcataac
ggacggcaac
gccagtgttt
ggtgttccta
catgtccaag
gaggtacgat
gaaccagcct
ctgcacccgce
tgggcgtggc

ctgttttgca

ttatctgcca
tcgaagaggt
acgaactgta
agatttttcc
cgcecggegece
agagagcctt
gccacgaggc
tagattatgt
c¢gggggaccc
acagtaagtg
ttttttaatt
tcctgtgtcet

ccgtectaaa

gggtttaaca
tactgctgcect
ctctttgaaa
gtggcctceg
atggtatgtg
tgtcacctge
gagcataaca
ccttaccaat
gtgaacctga
gagacccgca
gtgatgctgg
gctgagtttg
ttaagggtgyg

gcagccgecg

Adenovirus serotype 5

cggaggtgtt
actggctgat
tgatttagac
cgactctgta
cggttctccg
gggtceggtt
tggctttcca
ggagcacccc
agatattatg
aaaattatgg
tttacagttt
gaacctgagc

atggcgcctg

atacctgtgt
ggaagggggt
ggtgtacctt
actgtggttg
gcaactgcga
tgaagaccat
tactgacccg
gcaatttgag
acggggtgtt
ccaggtgcag
atgtgaccga
gctctagecga
gaaagaatat

ccgccatga

attaccgaag
aatcttccac
gtgacggccc
atgttggcgg
gagccgecte
tctatgccaa
cccagtgacg
gggcacggtt
tgttcgcttt
gcagtgggtg
tgtggtttaa
ctgagcccga

ctatcctgag

ggaagcctgg
ggtgtgtcge
gggtatcctg
cttcatgcta
ggacagggcc
tcacgtagcece
ctgttccttg
tcacactaag
tgacatgacc
accctgcgag
ggagctgagg
tgaagataca

ataaggtggg

aaatggccgce
ctcctagceca
ccgaagatcc
tgcaggaagg
acctttecceg
accttgtacc
acgaggatga
gcaggtcttg
gctatatgag
atagagtggt
agaattttgt
gccagaaccyg

acgcccgaca

accgatgtaa
cccaaaagca
tctgagggta
gtgaaaagcg
tctcagatgc
agccactctc
catttgggta
atattgcttg
atgaagatct
tgtggcggta
cccgatcact
gattgaggta

ggtcttatgt

cagtcttttg
ttttgaacca
caacgaggag
gattgactta
gcagcccgag
ggaggtgatc
agagggtgag
tcattatcac
gacctgtgge
gggtttggtg
attgtgattt
gagcctgcaa

tcacctgtgt

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1899

60

120

180

240

300

360

420

480

540

600

660

720

780



ctagagaatg
agatacaccc
gtcgccaggce
tgagctgtaa
<210> 3

<211> 704
<212> DNA

<213>

<400> 3
attccaacct

ctgttttgcet
tctactcctce
ctaagttttt
accacaaagg
tttataagta
catagagtgt
tgtaaagggg
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
<210> 4

<211> 73

<212> DNA

<213>

<400> 4

caatagtagt
ggtggtcccg
tgtggaatgt

acgccccagg

Simian Virus-40

atggaactga
cagaagaaat
caaaaaagaa
tgagtcatgc
aaaaagctgc
ggcataacag
ctgctattaa
ttaataagga
tttgtagagg
aaaatgaatg
agcaatagca

ttgtccaaac

Simian Virus-40

acggatagct gtgactccgg tccttctaac acacctcectg

ctgtgcccca ttaaaccagt tgccgtgaga gttggtgggce

atcgaggact tgcttaacga gcctgggcaa cctttggact

ccataa

tgaatgggag
gccatctagt
gagaaaggta
tgtgtttagt
actgctatac
ttataatcat
taactatgcet
atatttgatg
ttttacttgc
caattgttgt
tcacaaattt

tcatcaatgt

cagtggtgga
gatgatgagg
gaagacccca
aatagaactc
aagaaaatta
aacatactgt
caaaaattgt
tatagtgcct
tttaaaaaac
tgttaacttg
cacaaataaa

atcttatcat

atgcctttaa
ctactgctga
aggactttcc
ttgcttgctt
tggaaaaata
tttttcttac
gtacctttag
tgactagaga
ctcccacacc
tttattgcag
gcattttttt

gtct

tgaggaaaac
ctctcaacat
ttcagaattg
tgctatttac
ttctgtaacc
tccacacagg
ctttttaatt
tcataatcag
tcceccectgaa
cttataatgg

cactgcattc

gtactgaaat ggaattcaat ttttaagtgt ataatgtgtt aaactactga ttctaattgt

ttgtgtattt
<210> S
<211> 4182
<212> DNA
<213> arti
<220>

<223> synt

tag

ficial

hetic

840

900

960

986

60

120

180

240

300

360

420

480

540

600

660

704

60

73



<400> 5
taccgggtag

ctggcacttg
ggcgccaacce
tcaggaagtt
cacgtctcac
tttggggcag

ggggtgggtc

cctccggagg
tcttcctecat
ctcctceegag
gttattaccg
gataatcttc
gacgtgacgg
gtaatgttgg
ccggagccgc
gtttctatgce
ccacccagtg
cccgggcacyg
atgtgttcgce
tgggcagtgg
ttttgtggtt
agcctgagcec
ctgctatcct
gctgtgactc
ccattaaacc
acttgcttaa
gtgtaaacct
gtttaataaa
aagggtatat

agtgtttgga

gggaggcgct
gcgctacaca
ggctccgttce
cccccecgece
tagtctcgtg
cggccaatag
€gg9g9g99cggg
cccggceatte
ctcecgggect
ccgctecgac
aagaaatggc
cacctcctag
cccceccgaaga
cggtgcagga
ctcacctttce
caaaccttgt
acgacgagga
gttgcaggtc
tttgctatat
gtgatagagt
taaagaattt
cgagccagaa
gagacgcccg
cggtccttcet
agttgccgtg
cgagcctggg
gtgattgegt
gggtgagata
aatgcgcegt

agatttttct

tttcccaagg
agtggcctct
tttggtggcc
ccgcagctcg
cagatggaca
cagctttgcect
ctcaggggcyg
tcgcacgcett
ttcgaccagce
accgggactg
cgccagtctt
ccattttgaa
tcccaacgag
agggattgac
ccggcagcecec
accggaggtg
tgaagagggt
ttgtcattat
gaggacctgt
ggtgggtttg
tgtattgtga
ccggagcectg
acatcacctg
aacacacctc
agagttggtg
caacctttgg
gtgtggttaa
atgtttaact
gggctaatct

gctgtgcgta

cagtctggag
ggcctcgecac
ccttcgegece
cgtcgtgcag
gcaccgctga
ccttecgettt
ggctcagggg
caaaagcgca
ttgatatcga
aaaatgagac
ttggaccagc
ccacctaccc
gaggcggttt
ttactcactt
gagcagccgg
atcgatctta
gaggagtttg
caccggagga
ggcatgtttg
gtgtggtaat
tttttttaaa
caagacctac
tgtctagaga
ctgagataca
ggcgtcgeca
acttgagctg
cgcctttgtt
tgcatggcgt
tggttacatc

acttgctgga

catgcgettt
acattccaca
accttctact
gacgtgacaa
gcaatggaag
ctgggctcag
€ggggcgggce
cgtctgcege
gtgccagcga
atattatctg
tgatcgaaga
ttcacgaact
cgcagatttt
ttccgecgge
agcagagagc
cctgccacga
tgttagatta
atacggggga
tctacagtaa
ttttttttta
aggtcctgtg
ccgeccgtect
atgcaatagt
cccggtggte
ggctgtggaa
taaacgcccc
tgctgaatga
gttaaatggg
tgacctcatg

acagagctct

agcagccccg
tccaccggta
cctccectag
atggaagtag
cgggtaggcc
aggctgggaa
gcccgaaggt
gctgttctcce
gtagagtttt
ccacggaggt
ggtactggct
gtatgattta
tccecgactet
gcceggttcet
cttgggtcecyg
ggctggcettt
tgtggagcac
cccagatatt
gtgaaaatta
atttttacag
tctgaacctg
aaaatggcgc
agtacggata
ccgetgtgee
tgtatcgagg
aggccataag
gttgatgtaa
gcggggctta
gaggcttggg

aacagtacct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



cttggttttg
aggattacaa
tgaatctggg
caccggggcyg
aagaaaccca
cggttgtgag
cgacggagga
catggaaccc
gtatccagaa
aaagagggag
aatgaccaga
tgagcttgat
gccaggggat
ttgcaagtac
cggggccgag
tatgtggccg
ccccaatttt
cttctatggg
tgccttttac
gaaatgcctc
ccacaatgtg
gcataacatg
cggcaactgt
agtgtttgag
gttcctacct
gtccaaggtg
gtacgatgag
ccagcctgtg
cacccgegcet

cctecgecte

gaggtttctg
gtgggaattt
tcaccaggcg
cgctgegget
tctgagcggg
acacaagaat
gcagcagcag
gagagccggc
ctgagacgca
cggggggctt
caccgtcctg
ctgctggcege
gattttgagg
aagatcagca
gtggagatag
ggggtgcttg
agcggtacgg
tttaacaata
tgctgctgga
tttgaaaggt
gcctecgact
gtatgtggca
cacctgctga
cataacatac
taccaatgca
aacctgaacg
acccgcacca
atgctggatg
gagtttgget

cggcacgggc

tggggctcat
gaagagcttt
cttttccaag
gctgttgett
gggtacctgc
cgcctgctac
cagcaggagg
ctggaccctc
ttttgacaat
gtgaggctac
agtgtattac
agaagtattc
aggctattag
aacttgtaaa
atacggagga
gcatggacgg
ttttcectgge
cctgtgtgga
agggggtggt
gtaccttggg
gtggttgctt
actgcgagga
agaccattca
tgacccgctg
atttgagtca
gggtgtttga
ggtgcagacc
tgaccgagga
ctagcgatga

agggctgcct

cccaggcaaa
tgaaatcctg
agaaggtcat
ttttgagttt
tggattttct
tgttgtcttce
aagccaggcg
gggaatgaat
tacagaggat
agaggaggct
ttttcaacag
catagagcag
ggtatatgca
tatcaggaat
tagggtggcc
ggtggttatt
caataccaac
agcctggacc
gtgtcgcccece
tatcctgtct
catgctagtg
cagggcctct
cgtagccagce
tteccttgcat
cactaagata
catgaccatg
ctgcgagtgt
gctgaggccc
agatacagat

tagtctcccc

gttagtctgc
tggtgagctg
caagactttg
tataaaggat
ggccatgcat
cgtcecgeccg
gcggcggcag
gttgtacagg
gggcaggggc
aggaatctag
atcaaggata
ctgaccactt
aaggtggcac
tgttgctaca
tttagatgta
atgaatgtaa
cttatcctac
gatgtaaggg
aaaagcaggg
gagggtaact
aaaagcgtgg
cagatgctga
cactctcgca
ttgggtaaca
ttgcttgagc
aagatctgga
ggcggtaaac
gatcacttgg
tgacatatgc

tccggacacg

agaattaagg
tttgattctt
gatttttcca
aaatggagcg
ctgtggagag
gcgataatac
gagcagagcc
tggctgaact
taaagggggt
cttttagctt
attgcgctaa
actggctgca
ttaggccaga
tttctgggaa
gcatgataaa
ggtttactgg
acggtgtaag
ttcggggctyg
cttcaattaa
ccagggtgcg
ctgtgattaa
cctgctecgga
aggcctggcece
ggaggggggt
ccgagagcat
aggtgctgag
atattaggaa
tgctggectg
aggtacgggg

tgggtctgtg

1860

1220

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



gtcattctct
gtcttgtgtt
cagggtctct
taatattgat
cccccagggg
acttggcctc
cttctagaac
tgcgccactt
actgtttata

ccagtgcccg

<210> 6

gtggctgagg
tttgtctctg
tcctteggte
gtcagtattt
cgagttcctc
agctggctgt
ctgggctgtg
cctttgtgtt
taaaggtttt

gcectcccca

<211>
<212>
<213>

4165
DNA
artificial

<220>
<223>

<400> 6
taccgggtag

ctggcacttg
ggcgccaacc
tcaggaagtt
cacgtctcac
tttggggcag

ggggtgggtce

cctccggagg
tcttcectcat
ctcctccgag
gttattaccg
gataatcttc
gacgtgacgg
gtaatgttgg

ccggagceegce

synthetic

gggaggcgct
gcgctacaca
ggctcecgttce
ccceeecgee
tagtctcgtg
cggccaatag
€gg9g999cg9g99
cccggecattce
ctccgggect
ccgctecgac
aagaaatggc
cacctcctag
cccccgaaga
cggtgcagga

ctcacctttce

ccgagtctca
gcacagaacc
ttttgtattt
caactgctgt
gctctgggat
atggaaatgc
ctgcttttga
tatatggcgt
ggttgcatta

cccacctgca

tttcccaagg
agtggcctct
tttggtggcecc
ccgcagctceg
cagatggaca
cagctttgcet
ctcaggggcg
tcgcacgett
ttcgaccagc
accgggactg
cgccagtctt
ccattttgaa
tcccaacgag
agggattgac

ccggcagcecc

cggtgtctcec
ctcccccace
ttgattgtta
aaaattataa
gcaggcatgce
accctccectce
gcctcagacce
tttgtctgtg
ttatcattga

gcceccaccgce

cagtctggag
ggcctcgcac
ccttcgegece
cgtcgtgcag
gcaccgctga
ccttegettt
ggctcagggg
caaaagcgca
ttgatatcga
aaaatgagac
ttggaccagc
ccacctaccc
gaggcggttt

ttactcactt

gagcagccgg

ctttcaaact
ttgaattgcc
tgtaaaactc
acttttatac
ttctcaccgt
ctgcegcetcece
ccagggcagc
ttgctgttta
aagtgagagg

99

catgcgcttt
acattccaca
accttctact
gacgtgacaa
gcaatggaag
ctgggctcag
¢cggggcgggc
cgtctgeecge
gtgccagcga
atattatctg
tgatcgaaga
ttcacgaact
cgcagatttt
ttccgeccggce

agcagagagc

gctcacaccc
cgtttccata
gcttttattt
ttgggtaagt
gcagagctgce
tctctagaac
atctcggttc
gagtaaataa

aggcggcctc

agcagccccg
tccaccggta
cctcecectag
atggaagtag
cgggtaggcc
aggctgggaa
gcccgaaggt
gctgttctcce
gtagagtttt
ccacggaggt
ggtactggct
gtatgattta
tcccgactcet
gcccggttct

cttgggtccg

3660

3720

3780

3840

3900

3960

4020

4080

4140

4182

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gtttctatgc
ccacccagtg
cccgggcacyg
atgtgttcgc
tgggcagtgg
ttttgtggtt
agcctgagcec
ctgctatcct
gctgtgactc
ccattaaacc
acttgcttaa
gtgtaaacct
gtttaataaa
aagggtatat
agtgtttgga
cttggttttg
aggattacaa
tgaatctggg
caccggggcg
aagaaaccca
cggttgtgag
cgacggagga
catggaaccc
gtatccagaa
aaagagggag
aatgaccaga
tgagcttgat
gccaggggat

ttgcaagtac

cggggccgag

caaaccttgt
acgacgagga
gttgcaggtc
tttgctatat
gtgatagagt
taaagaattt
cgagccagaa
gagacgcccg
cggtccttct
agttgccgtg
cgagcctggg
gtgattgcgt
gggtgagata
aatgcgccgt
agatttttct
gaggtttctg
gtgggaattt
tcaccaggcg
cgctgcggcet
tctgagcggg
acacaagaat
gcagcagcag
gagagccggce
ctgagacgca
cggggggctt
caccgtcctg
ctgctggege
gattttgagg

aagatcagca

gtggagatag

accggaggtg
tgaagagggt
ttgtcattat
gaggacctgt
ggtgggtttg
tgtattgtga
ccggagcctg
acatcacctg
aacacacctc
agagttggtg
caacctttgg
gtgtggttaa
atgtttaact
gggctaatct
gctgtgcgta
tggggctcat
gaagagcttt
cttttccaag
gctgttgett
gggtacctgc
cgcctgctac
cagcaggagg
ctggaccctc
ttttgacaat
gtgaggctac
agtgtattac
agaagtattc
aggctattag
aacttgtaaa

atacggagga

atcgatctta
gaggagtttg
caccggagga
ggcatgtttg
gtgtggtaat
tttttttaaa
caagacctac
tgtctagaga
ctgagataca
ggcgtcgeca
acttgagctg
cgcctttgtt
tgcatggcgt
tggttacatc
acttgctgga
cccaggcaaa
tgaaatcctg
agaaggtcat
ttttgagttt
tggattttct
tgttgtcttc
aagccaggcg
gggaatgaat
tacagaggat
agaggaggct
ttttcaacag
catagagcag
ggtatatgca

tatcaggaat

tagggtggce

cctgccacga
tgttagatta
atacggggga
tctacagtaa
ttttttttta
aggtcctgtg
ccgecgtect
atgcaatagt
cccggtggtce
ggctgtggaa
taaacgcccc
tgctgaatga
gttaaatggg
tgacctcatg
acagagctct
gttagtctgc
tggtgagctg
caagactttg
tataaaggat
ggccatgcat
cgtccgeeeg
gcggcggcag
gttgtacagg
gggcaggggc
aggaatctag
atcaaggata
ctgaccactt
aaggtggcac
tgttgctaca

tttagatgta

ggctggcttt
tgtggagcac
cccagatatt
gtgaaaatta
atttttacag
tctgaacctg
aaaatggcgce
agtacggata
ccgctgtgec
tgtatcgagg
aggccataag
gttgatgtaa
gcggggcetta

gaggcttggg

aacagtacct
agaattaagg
tttgattctt
gatttttcca
aaatggagcg
ctgtggagag
gcgataatac
gagcagagcc
tggctgaact
taaagggggt
cttttagctt
attgcgctaa
actggctgca
ttaggccaga
tttctgggaa

gcatgataaa

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



tatgtggccg
ccccaatttt
cttctatggg
tgccttttac
gaaatgcctc
ccacaatgtg
gcataacatg
cggcaactgt
agtgtttgag
gttcctacct
gtccaaggtg
gtacgatgag
ccagcctgtg
cacccgcgcet
cctcegecte
gtcattctct
gtcttgtgtt
gtcttttgta
tttcaactgc
ctcgctectgg
tgtatggaaa
gtgctgcttt
gtttatatgg
tttggttgca
ccacccacct
<210> 7

<211> 2532
<212> DNA
<213> arti

<220>

<223> synt

ggggtgcttg
agcggtacgg
tttaacaata
tgctgctgga
tttgaaaggt
gccteccgact
gtatgtggca
cacctgctga
cataacatac
taccaatgca
aacctgaacg
acccgcacca
atgctggatg
gagtttggct
cggcacgggce
gtggctgagg
tttgtctctg
tttttgattg
tgtaaaatta
gatgcaggca
tgcaccctcc
tgagcctcag
cgttttgtct
ttattatcat

gcagccccac

ficial

hetic

gcatggacgg

ttttectgge
cctgtgtgga
agggggtggt
gtaccttggg
gtggttgctt
actgcgagga
agaccattca
tgacccgcectg
atttgagtca
gggtgtttga
ggtgcagacc
tgaccgagga
ctagcgatga
agggctgcct
ccgagtctca
gcacagaatt
ttatgtaaaa
taaactttta
tgcttctcac
ctcctgeege
accccagggce
gtgttgctgt
tgaaagtgag

cgcgg

ggtggttatt
caataccaac
agcctggacce
gtgtcgccecce
tatcctgtct
catgctagtg
cagggcctct
cgtagccagce
ttccttgcat
cactaagata
catgaccatg
ctgcgagtgt
gctgaggccc
agatacagat
tagtctcccc
cggtgtctcce
gccegtttece
ctcgctttta
tacttgggta
cgtgcagagc
tcctctcectag
agcatctcgg

ttagagtaaa

aggaggcggce

atgaatgtaa
cttatcctac
gatgtaaggg
aaaagcaggyg
gagggtaact
aaaagcgtgg
cagatgctga
cactctcgceca
ttgggtaaca
ttgcttgagc
aagatctgga
ggcggtaaac
gatcacttgg
tgacatatgc
tccggacacg
ctttcaaact
atacagggtc
ttttaatatt
agtcccccag
tgcacttggc
aaccttctag
ttctgcgecca
taaactgttt

ctceccagtge

ggtttactgg
acggtgtaag
ttcggggctg
cttcaattaa
ccagggtgcg
ctgtgattaa
cctgctecgga
aggcctggcc
ggaggggggat
ccgagagcat
aggtgctgag
atattaggaa
tgctggectg
aggtacgggg
tgggtctgtg
gctcacaccc
tcttecctteg
gatgtcagta
gggcgagttc
ctcagctggc
aacctgggct
cttcctttgt
atataaaggt

ceggecctece

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4165



<400> 7
tgcatggcgt

tggttacatc
acttgctgga
cccaggcaaa
tgaaatcctg
agaaggtcat
ttttgagttt
tggattttct
tgttgtcttc
aagccaggcg
gggaatgaat
tacagaggat
agaggaggct
ttttcaacag
catagagcag
ggtatatgca
tatcaggaat
tagggtggcc
ggtggttatt
caataccaac
agcctggacc
gtgtcgcccec
tatcctgtct
catgctagtg
cagggcctct
cgtagccagc
tteccttgecat
cactaagata
catgaccatg

ctgcgagtgt

gttaaatggg
tgacctcatg
acagagctct
gttagtctge
tggtgagctg
caagactttg
tataaaggat
ggccatgcat
cgtccgeccg
gcggcggcag
gttgtacagg
gggcaggggc
aggaatctag
atcaaggata
ctgaccactt
aaggtggcac
tgttgctaca
tttagatgta
atgaatgtaa
cttatcctac
gatgtaaggg
aaaagcaggg
gagggtaact
aaaagcgtgg
cagatgctga
cactctcgca
ttgggtaaca
ttgcttgagce
aagatctgga

ggcggtaaac

gcggggctta

gaggcttggg

aacagtacct
agaattaagg
tttgattctt
gatttttcca
aaatggagcg
ctgtggagag
gcgataatac
gagcagagcc
tggctgaact
taaagggggt
cttttagcett
attgcgctaa
actggctgca
ttaggccaga
tttctgggaa
gcatgataaa
ggtttactgg
acggtgtaag
ttcggggctg
cttcaattaa
ccagggtgcg
ctgtgattaa
cctgctcgga
aggcctggcc
ggaggggggt
ccgagagcat
aggtgctgag

atattaggaa

aagggtatat
agtgtttgga
cttggttttg
aggattacaa
tgaatctggg
caccggggcg
aagaaaccca
cggttgtgag
c¢gacggagga
catggaaccc
gtatccagaa
aaagagggag
aatgaccaga
tgagcttgat
gccaggggat
ttgcaagtac
¢ggggccgag
tatgtggccg
ccccaatttt
cttctatggg
tgccttttac
gaaatgcctc
ccacaatgtg
gcataacatg
cggcaactgt
agtgtttgag
gttcctacct
gtccaaggtg
gtacgatgag

ccagcctgtg

aatgcgccgt
agatttttct
gaggtttctg
gtgggaattt
tcaccaggcg
cgctgecgget
tctgagcggg
acacaagaat
gcagcagcag
gagagccggc
ctgagacgca
cggggggctt
caccgtectg
ctgctggcge
gattttgagg
aagatcagca
gtggagatag
ggggtgcttg
agcggtacgg
tttaacaata
tgctgctgga
tttgaaaggt
gcctccgact
gtatgtggca
cacctgctga
cataacatac
taccaatgca
aacctgaacg
acccgcacca

atgctggatg

gggctaatct
gctgtgcgta
tggggctcat
gaagagcttt
cttttccaag
gctgttgcett
gggtacctgce
cgcctgctac
cagcaggagyg
ctggaccctc
ttttgacaat
gtgaggctac
agtgtattac
agaagtattc
aggctattag
aacttgtaaa
atacggagga
gcatggacgg
ttttcctgge
cctgtgtgga
agggggtggt
gtaccttggg
gtggttgctt
actgcgagga
agaccattca
tgacccgctg
atttgagtca
gggtgtttga
ggtgcagacc

tgaccgagga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



gctgaggccce
agatacagat
tagtctceccce
cggtgtctcc
ctcccecacce
ttgattgtta
aaaattataa
gcaggcatgc
accctcccte
gcctcagacce
tttgtctgtg
ttatcattga

gcceccaccgce

<210> 8

gatcacttgg
tgacatatgc
tccggacacg
ctttcaaact
ttgaattgcc
tgtaaaactc
acttttatac
ttctcaccgt
ctgccgcetcce
ccagggcagc
ttgctgttta
aagtgagagg

99

<211>
<212>
<213>

2037
DNA
artificial

<220>
<223>

<400> 8
taccgggtag

ctggcacttg
ggcgccaacc
tcaggaagtt
cacgtctcac
tttggggcag
ggggtgggtc
cctccggagg
tcttectcat
ctccteecgag
gttattaccg

gataatcttc

synthetic

gggaggcgcet
gcgctacaca
ggctcegtte
cceceececgcece
tagtctcgtg
cggccaatag
€gggggcggg
cccggcattce
ctcecgggect
ccgctcececgac
aagaaatggc

cacctcctag

tgctggcctg
aggtacgggg
tgggtctgtg
gctcacaccc
cgtttccata
gcttttattt
ttgggtaagt
gcagagctgce
tctctagaac
atctcggttc
gagtaaataa

aggcggcctc

tttcccaagg
agtggcctct
tttggtggcc
ccgcagcectcg
cagatggaca
cagctttgcet
ctcaggggcg
tcgcacgcett
ttcgaccagce
accgggactg
cgccagtcett

ccattttgaa

10

cacccgcgct
cctccgectce
gtcattctct
gtcttgtgtt
cagggtctct
taatattgat
cccccagggg
acttggcctc
cttctagaac
tgcgccactt
actgtttata

ccagtgcccg

cagtctggag
ggcctcgcac
ccttegegece
cgtcgtgcag
gcaccgctga
ccttegettt
ggctcagggg
Ccaaaagcgca
ttgatatcga
aaaatgagac
ttggaccagc

ccacctaccc

gagtttggct
cggcacgggc
gtggctgagg
tttgtctctg
tcctteggtce
gtcagtattt
cgagttcctc
agctggctgt
ctgggctgtg
cctttgtgtt
taaaggtttt

gcccteccca

catgcgcttt
acattccaca
accttctact
gacgtgacaa
gcaatggaag
ctgggctcag
¢ggggcgggc
cgtctgecge
gtgccagcga
atattatctg
tgatcgaaga

ttcacgaact

ctagcgatga
agggctgcct
ccgagtctca
gcacagaacc
ttttgtattt
caactgctgt
gctctgggat
atggaaatgc
ctgcttttga
tatatggcgt
ggttgcatta

cccacctgca

agcagccccg
tccaccggta
cctccectag
atggaagtag
cgggtaggcec
aggctgggaa
gcccgaaggt
gctgttctec
gtagagtttt
ccacggaggt
ggtactggct

gtatgattta

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2532

60

120

180

240

300

360

420

480

540

600

660

720



gacgtgacgg
gtaatgttgg
ccggagccgce
gtttctatgc
ccacccagtg
cccgggcacg
atgtgttcgc
tgggcagtgg
ttttgtggtt
agcctgagcc
ctgctatcct
gctgtgactce
ccattaaacc
acttgcttaa
ttgccegttt
aactcgcttt
tatacttggg
accgtgcaga
gctcctectct
tcagcatctc
gtttagagta
agaggaggcyg
<210> 9

<211>

<212>
<213>

DNA

<220>
<223>

<400> 9

7108

ccceccgaaga
cggtgcagga
ctcacctttc
caaaccttgt
acgacgagga
gttgcaggtc
tttgctatat
gtgatagagt
taaagaattt
cgagccagaa
gagacgcccg
cggtccttet
agttgccgtg
cgagcctggg
ccatacaggg
tattttaata
taagtccccce
gctgcacttg
agaaccttct
ggttctgcgce
aataaactgt

gcctceccagt

artificial

synthetic

tcccaacgag
agggattgac
ccggcagcecec
accggaggtg
tgaagagggt
ttgtcattat
gaggacctgt
ggtgggtttg
tgtattgtga
ccggagectg
acatcacctg
aacacacctc
agagttggtg
caacctttgg
tctcttecctt
ttgatgtcag
aggggcgagt
gcctcagcectg
agaacctggg
cacttccttt
ttatataaag

gcceggeect

11

gaggcggttt
ttactcactt
gagcagccgg
atcgatctta
gaggagtttg
caccggagga
ggcatgtttg
gtgtggtaat
tttttttaaa
caagacctac
tgtctagaga
ctgagataca
ggcgtcgeca
acttgagctg
cggtcttttg
tatttcaact
tcctegetet
gctgtatgga
ctgtgctgct
gtgtttatat
gttttggttg

ccceccaccecac

cgcagatttt
ttcecgeegge
agcagagagc
cctgccacga
tgttagatta
atacggggga
tctacagtaa
ttttttttta
aggtcctgtg
ccgeecgtect
atgcaatagt
cccggtggte
ggctgtggaa
taaacgcccc
tatttttgat
gctgtaaaat
gggatgcagg
aatgcaccct
tttgagcctce
ggcgttttgt
cattattatc

ctgcagccce

tcececgactcet
gcccggttet
cttgggtccg
ggctggcttt
tgtggagcac
cccagatatt
gtgaaaatta
atttttacag
tctgaacctg
aaaatggcgc
agtacggata
ccgetgtgece
tgtatcgagg
aggccataaa
tgttatgtaa
tataaacttt
catgcttctce
ccctectgee
agaccccagg
ctgtgttget
attgaaagtg

accgcegg

gtggcacttt tcggggaaat gtgcgcggaa cccctatttg tttatttttc taaatacatt

caaatatgta tccgctcatg agacaataac cctgataaat gcttcaataa tattgaaaaa

ggaagagtat gagtattcaa catttccgtg tcgecccttat tccctttttt gcggcatttt

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2037

60

120

180



gccttectgt
tgggtgcacg
ttcgcccecega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga
ccacgatgcc
ctctagcttc
ttctgegcetce
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcectgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga

aagcggaaga

ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcccttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcectgeg
tacecgctcge

gcgcccaata

ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggctggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggcg
gcgcageggt
tacaccgaac
agaaaggcgg
ctteccagggg
gagcgtcgat
gcggectttt
ttatccecctg
cgcagccgaa

cgcaaaccgc

12

tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg

ctcteecege

aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggttcyg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca

gcgttggcceg

gaagatcagt
cttgagagtt
tgtggcgcgg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagcece
tggccttttg
accgcctttg
gtgagcgagg

attcattaat

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



gcagctggca
tgagttagct
tgtgtggaat
ccaagcgcgce
aggtcatcga
ctttagcagce
cacatccacc
tactcctccce
acaaatggaa
gaagcgggta
tcagaggctg
gggcgcccga
ccgcgetgtt
gcgagtagag
tctgccacgg
aagaggtact
aactgtatga
tttttcccga
cggcgceecgg
gagccttggg
acgaggctgg
attatgtgga
gggacccaga
gtaagtgaaa
tttaattttt
tgtgtctgaa
tcctaaaatg
tagtagtacg
ggtcccgetg

ggaatgtatc

cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
attctaccgg
cccgectggca
ggtaggcgcc
ctagtcagga
gtagcacgtc
ggcctttggg
ggaaggggtg
aggtcctccg
ctcctettec
ttttcteccte
aggtgttatt
ggctgataat
tttagacgtg
ctctgtaatg
ttctccggag
tccggtttet
ctttccaccc
gcaccccggyg
tattatgtgt
attatgggca
acagttttgt
cctgagcctg
gcgcectgceta
gatagctgtg
tgccccatta

gaggacttgc

cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
gtaggggagyg
cttggcgcta
aaccggctcc
agttcccccc
tcactagtct
gcagcggcca
ggtccggggyg
gaggcccggce
tcatctccgg
cgagccgctc
accgaagaaa
cttccacctce
acggcccccg
ttggcggtgce
ccgcctcacce
atgccaaacc
agtgacgacg
cacggttgca
tcgectttget
gtgggtgata
ggtttaaaga
agcccgagcec
tcctgagacg
actccggtcce
aaccagttgce

ttaacgagcc

13

aagcgggcag
ctttacactt
acacaggaaa
aacaaaagct
cgcttttecce
cacaagtggc
gttctttggt
cgcccecgeag
cgtgcagatg
atagcagctt
cgggctcagg
attctcgcac
gcctttcgac
cgacaccggg
tggccgceccag
ctagccattt
aagatcccaa
aggaagggat
tttceceggea
ttgtaccgga
aggatgaaga
ggtcttgtca
atatgaggac
gagtggtggg
attttgtatt
agaaccggag
cccgacatca
ttctaacaca
cgtgagagtt

tgggcaacct

tgagcgcaac
tatgcttceg
cagctatgac
gggtaccggg
aaggcagtct
ctctggcectce
ggcceccttcg
ctcgegtegt
gacagcaccg
tgctectteg
ggcgggctca
gcttcaaaag
cagcttgata
actgaaaatg
tcttttggac
tgaaccacct
cgaggaggcg
tgacttactc
gcccgagcag
ggtgatcgat
gggtgaggag
ttatcaccgg
ctgtggcatg
tttggtgtgg
gtgatttttt
cctgcaagac
cctgtgtcta
cctcctgaga
ggtgggcgtc

ttggacttga

gcaattaatg
gctcgtatgt
catgattacg
ccceeeccteg
ggagcatgcg
gcacacattc
cgccaccttce
gcaggacgtg
ctgagcaatg
ctttectggge
9999cggggc
cgcacgtctg
tcgagtgcca
agacatatta
cagctgatcg
acccttcacg
gtttcgcaga
acttttcecgce
ccggagcaga
cttacctgece
tttgtgttag
aggaatacgg
tttgtctaca
taattttttt
taaaaggtcc
ctacccgecg
gagaatgcaa
tacacccggt
gccaggctgt

gctgtaaacg

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



ccccaggcca
atgagttgat
tggggcgggg
catggaggct
ctctaacagt
ctgcagaatt
gctgtttgat
tttggatttt
ggataaatgg
gcatctgtgg
cccggcgata
gcaggagcag
caggtggctg
gggctaaagg
ctagctttta
gataattgcg
acttactggc
gcacttaggc
tacatttctg
tgtagcatga
gtaaggttta
ctacacggtg
agggttcggg
agggcttcaa
aactccaggg
gtggctgtga
ctgacctgct
cgcaaggcct
aacaggaggg

gagcccgaga

taaggtgtaa
gtaagtttaa
cttaaagggt
tgggagtgtt
acctcttggt
aaggaggatt
tctttgaatc
tccacaccgg
agcgaagaaa
agagcggttg
ataccgacgg
agcccatgga
aactgtatcc
gggtaaagag
gcttaatgac
ctaatgagct
tgcagccagg
cagattgcaa
ggaacggggc
taaatatgtg
ctggccccaa
taagcttcta
gctgtgecett
ttaagaaatg
tgcgccacaa
ttaagcataa
cggacggcaa
ggccagtgtt
gggtgttcct

gcatgtccaa

acctgtgatt
taaagggtga
atataatgcg
tggaagattt
tttggaggtt
acaagtggga
tgggtcacca
ggcgcgectgce
cccatctgag
tgagacacaa
aggagcagca
acccgagagc
agaactgaga
ggagcggggyg
cagacaccgt
tgatctgctg
ggatgatttt
gtacaagatc
cgaggtggag
gccgggggtyg
ttttagcggt
tgggtttaac
ttactgctgc
cctctttgaa
tgtggcctce
catggtatgt
ctgtcacctg
tgagcataac
accttaccaa

ggtgaacctg

14

gcgtgtgtgg
gataatgttt
ccgtgggcta
ttctgctgtg
tctgtggggc
atttgaagag
ggcgctttte
ggctgctgtt
cggggggtac
gaatcgecctg
gcagcagcag
cggcctggac
cgcattttga
gcttgtgagg
cctgagtgta
gcgcagaagt
gaggaggcta
agcaaacttg
atagatacgg
cttggcatgg
acggttttcc
aatacctgtg
tggaaggggg
aggtgtacct
gactgtggtt
ggcaactgcg
ctgaagacca
atactgaccc

tgcaatttga

aacggggtgt

ttaacgcctt
aacttgcatg
atcttggtta
cgtaacttgc
tcatcccagg
cttttgaaat
caagagaagg
gcttttttga
ctgctggatt
ctactgttgt
gaggaagcca
cctcgggaat
caattacaga
ctacagagga
ttacttttca
attccataga
ttagggtata
taaatatcag
aggatagggt

acggggtggt

tggccaatac
tggaagcctg
tggtgtgtecg
tgggtatcct
gcttcatgct
aggacagggc
ttcacgtagc
gctgttcctt
gtcacactaa

ttgacatgac

tgtttgctga
gcgtgttaaa
catctgacct
tggaacagag
caaagttagt
cctgtggtga
tcatcaagac
gttttataaa
ttctggccat
cttccgteeg
ggcggcggcyg
gaatgttgta
ggatgggcag
ggctaggaat
acagatcaag
gcagctgacc
tgcaaaggtg
gaattgttgc
ggcctttaga
tattatgaat
caaccttatc
gaccgatgta
ccccaaaagce
gtctgagggt
agtgaaaagc
ctctcagatg
cagccactct
gcatttgggt
gatattgctt

catgaagatc

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



tggaaggtgc
aaacatatta
ttggtgctgg
atgcaggtac
cacgtgggtc
aactgctcac
tgcecegttte
actcgctttt
atacttgggt
ccgtgcagag
ctcctcetcta
cagcatctcg
tttagagtaa
gaggaggcgg
actagttcta
ttacgcgcege
ccaacttaat
ccgcaccgat
tagcggcgca
cagcgccecta
ctttceeegt
gcacctcgac
atagacggtt
ccaaactgga
gccgatttcg
taacaaaata
<210>
<211>

<212>
<213>

10
154
DNA

<220>

tgaggtacga
ggaaccagcc
cctgcacccg
ggggcctccg
tgtggtcatt
acccgtcttg
catacagggt
attttaatat
aagtccccca
ctgcacttgg
gaaccttcta
gttctgecgce
ataaactgtt
cctceccagtg
gagcggeccgce
tcactggccg
cgccttgcag
cgccectteece
ttaagcgcgg
gcgccegcete
caagctctaa
cccaaaaaac
tttcgecectt
acaacactca
gcctattggt

ttaacgctta

artificial

tgagacccgce
tgtgatgctg
cgctgagttt
cctccggeac
ctctgtggct
tgtttttgte
ctcttectte
tgatgtcagt
ggggcgagtt
cctcagcetgg
gaacctgggc
acttcctttg
tatataaagg
cccggecectce
caccgcggtg
tcgttttaca
cacatccccc
aacagttgcg
cgggtgtggt
ctttcgcttt
atcgggggct
ttgattaggg
tgacgttgga
accctatctc
taaaaaatga

caatttag

15

accaggtgca
gatgtgaccg
ggctctagceg
gggcagggct
gaggccgagt
tctggcacag
ggtcttttgt
atttcaactg
cctegetcetg
ctgtatggaa
tgtgctgett
tgtttatatg
ttttggttgce
cccacccacce
gagctccaat
acgtcgtgac
tttcgccage
cagcctgaat
ggttacgcgce
cttccecttece
ccctttaggg
tgatggttca
gtccacgttc
ggtctattct

gctgatttaa

gaccctgcga
aggagctgag
atgaagatac
gccttagtct
ctcacggtgt
aaccctceccee
atttttgatt
ctgtaaaatt
ggatgcaggc
atgcaccctc
ttgagcctca
gcgttttgte
attattatca
tgcagcccca .
tcgccctata
tgggaaaacc
tggcgtaata
ggcgaatggg
agcgtgaccg
tttctegeca
ttccgattta
cgtagtgggce
tttaatagtg
tttgatttat

caaaaattta

gtgtggcggt
gcccgatcac
agattgacat
cccctecgga
ctccctttea
caccttgaat
gttatgtaaa
ataaactttt
atgcttctca
cctcctgceceg
gaccccaggg
tgtgttgetg
ttgaaagtga
ccgcggatcce
gtgagtcgta
ctggcgttac
gcgaagaggc
acgcgccctg
ctacacttgce
cgttcgeecgg
gtgctttacg
catcgccctg
gactcttgtt
aagggatttt

acgcgaattt

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7108



16

<223> synthetic

<400> 10
gtacggggcc tccgecctecg gcaccggcag ggctgcctta gtctcccctce cggacacgtg

ggtctgtggt cattctctgt ggctgaggcc gagtctcacg gtgtctcecct ttcaaactgc
tcacacccgt cttgtgtttt tgtctctggc acag

<210> 11

<211l> 9

<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 11
caggtacgg
<210> 12
<211> 15

<212> DNA
<213> artificial

<220>
<223> synthetic

<400> 12
tgtctctgge acaga

<210> 13
<211> 158
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 13
caggtacggg gcctccgect ccggcaccgg cagggctgec ttagtctcce cteccggacac

gtgggtctgt ggtcattctc tgtggctgag gccgagtctc acggtgtcecte cctttcaaac

tgctcacacc cgtcttgtgt ttttgtctct ggcacaga

<210> 14
<211> 481
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 14
tgaattgccc gtttccatac agggtctctt cctteggtet tttgtatttt tgattgttat

60

120

154

15

60

120

158

60



gtaaaactcg
cttttatact
tctcaccgtg
tgccgcectect
caggtcagca
tgctgtttag
agtgagagga

g

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

15

DNA
<220>
<223>

<400> 15
tcgagtttac

agagaacgat
ctatcagtga
cgagtttatc
agaacgtatg
tgaaccgtca
gttttctcct
gaggtgttat
tggctgataa
atttagacgt
actctgtaat
gttctcecgga
gtccggtttc
gctttccacc
agcaccccgg
atattatgtg

aattatgggc

4007

cttttatttt
tgggtaagtc
cagagctgca
ctctagaacc
tctcggttet
agtaaataaa

ggcggcectec

artificial

synthetic

tccctatcag
gtcgagttta
tagagaacgt
cctatcagtg
tcgaggtagg
gatcgcctgg
ccgagceecgcet
taccgaagaa
tcttccacct
gacggccccece
gttggcggtg
gccgectcac
tatgccaaac
cagtgacgac
gcacggttgc
ttcgetttge

agtgggtgat

aatattgatg
ccccaggggc
cttggcctca
ttctagaacc
gcgccacttce

ctgtttatat

cagtgcccgg

tgatagagaa
ctccctatca
atgtcgagtt
atagagaacg
cgtgtacggt
agaattcgag
ccgacaccgg
atggccgcca
cctagccatt
gaagatccca
caggaaggga
ctttccecgge
cttgtaccgg
gaggatgaag
aggtcttgtc

tatatgagga

agagtggtgg

17

tcagtatttc
gagttcctcg
gctggctgta
tgggctgtgce
ctttgtgttt
aaaggttttg

ccctecceccac

cgtatgtcga
gtgatagaga
tactccctat
tatgtcgagt
gggaggccta
ctecggtaccce
gactgaaaat
gtcttttgga
ttgaaccacc
acgaggaggc
ttgacttact
agcccgagca
aggtgatcga
agggtgagga
attatcaccg

cctgtggcat

gtttggtgtg

aactgctgta
ctctgggatg
tggaaatgca
tgcttttgag
atatggcgtt
gttgcattat

ccacctgcag

gtttactccc
acgtatgtcg
cagtgataga
ttactceccta
tataagcaga
atcgagtgcce
gagacatatt
ccagctgatc
tacccttcac
ggtttcgcag
cacttttccg
gccggagceag
tcttacctge
gtttgtgtta
gaggaatacg
gtttgtctac

gtaatttttt

aaattataaa
caggcatgct
cccteectcece
cctcagaccc
ttgtctgtgt
tatcattgaa

ccccaccgeg

tatcagtgat
agtttactcc
gaacgtatgt
tcagtgatag
gctcgtttag
agcgagtaga
atctgccacg
gaagaggtac
gaactgtatg
atttttcccg
ccggegeccg
agagccttgg
cacgaggctg
gattatgtgg
ggggacccag
agtaagtgaa

ttttaatttt

120

180

240

300

360

420

480

481

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



tacagttttg
acctgagcct
ggcgccectgcet
ggatagctgt
gtgccccatt
cgaggacttg
ataaggtgta
tgtaagttta
gcttaaaggg
ttgggagtgt
tacctcttgg
taaggaggat
ttctttgaat
ttccacaccg
gagcgaagaa
gagagcggtt
aataccgacg
gagcccatgg
gaactgtatc
ggggtaaaga
agcttaatga
gctaatgagc
ctgcagccag
ccagattgca
gggaacgggg
ataaatatgt
actggcccca
gtaagcttct
ggctgtgcct

attaagaaat

tggtttaaag
gagcccgagc
atcctgagac
gactccggtce
aaaccagttg
cttaacgagc
aacctgtgat
ataaagggtg
tatataatgc
ttggaagatt
ttttggaggt
tacaagtggg
ctgggtcacc
gggcgcgcetg
acccatctga
gtgagacaca
gaggagcagc
aacccgagag
cagaactgag
gggagcgggyg
ccagacaccg
ttgatctget
gggatgattt
agtacaagat
ccgaggtgga
ggccgggggt
attttagcgg
atgggtttaa
tttactgctg

gcctectttga

aattttgtat
cagaaccgga
gcccgacatc
cttctaacac
ccgtgagagt
ctgggcaacc
tgcgtgtgtg
agataatgtt
gccgtgggcet
tttctgctgt
ttctgtgggg
aatttgaaga
aggcgctttt
cggctgctgt
gcggggggta
agaatcgcct
agcagcagca
ccggcecctgga
acgcattttg
ggcttgtgag
tcctgagtgt
ggcgcagaag
tgaggaggct
cagcaaactt
gatagatacg
gcttggcatg
tacggttttc
caatacctgt
ctggaagggg

aaggtgtacc

18

tgtgattttt
gcctgcaaga
acctgtgtct
acctcctgag
tggtgggcgt
tttggacttg
gttaacgcct
taacttgcat
aatcttggtt
gcgtaacttg
ctcatcccag
gcttttgaaa
ccaagagaag
tgcttttttg
cctgctggat
gctactgttg
ggaggaagcc
ccctecgggaa
acaattacag
gctacagagg
attacttttc
tattccatag
attagggtat
gtaaatatca
gaggataggg

gacggggtgg

ctggccaata
gtggaagcct
gtggtgtgtc

ttgggtatcc

ttaaaaggtc
cctaccegec
agagaatgca
atacacccgg
cgccaggcectg
agctgtaaac
ttgtttgctg
ggcgtgttaa
acatctgacc
ctggaacaga
gcaaagttag
tcctgtggtg
gtcatcaaga
agttttataa
tttetggecca
tcttcegtcece
aggcggcggce
tgaatgttgt
aggatgggca
aggctaggaa
aacagatcaa
agcagctgac
atgcaaaggt
ggaattgttg
tggcctttag
ttattatgaa
ccaaccttat
ggaccgatgt
gccccaaaag

tgtctgaggg

ctgtgtctga
gtcctaaaat
atagtagtac
tggtcceget
tggaatgtat
gccccaggcece
aatgagttga
atggggcggg
tcatggaggc
gctctaacag
tctgcagaat
agctgtttga
ctttggattt
aggataaatg
tgcatctgtg
gccecggegat
ggcaggagca
acaggtggct
ggggctaaag
tctagectttt
ggataattgc
cacttactgg
ggcacttagg
ctacatttct
atgtagcatg
tgtaaggttt
cctacacggt
aagggttcgg
cagggcttca

taactccagg

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



gtgcgccaca
attaagcata
tcggacggca
tggccagtgt
ggggtgttcc
agcatgtcca
ctgaggtacg
aggaaccagc
gcctgcaccc
cggggcctcc
ctgtggtcat
caccecgtctt
ccatacaggg
tattttaata
taagtccccc
gctgcacttg
agaaccttct
ggttctgcgce
aataaactgt
gcctcccagt
<210>
<211>

<212>
<213>

16
496
PRT

<220>

<223>

<400> 16

atgtggcctc
acatggtatg
actgtcacct
ttgagcataa
taccttacca
aggtgaacct
atgagacccg
ctgtgatgct
gcgctgagtt
gcctccggceca
tctctgtggce
gtgtttttgt
tctcttectt
ttgatgtcag
aggggcgagt
gcctcagcetg
agaacctggg
cacttccttt
ttatataaag

gcccggecct

artificial

synthetic

cgactgtggt
tggcaactgce
gctgaagacc
catactgacc
atgcaatttg
gaacggggtg
caccaggtgc
ggatgtgacc
tggctctagc
cgggcagggc
tgaggccgag
ctctggcaca
cggtcttttg
tatttcaact
tcctegetcet
gctgtatgga
ctgtgctgcect
gtgtttatat
gttttggttg

ccccacccac

19

tgcttcatgc
gaggacaggyg
attcacgtag
cgctgttcct
agtcacacta
tttgacatga
agaccctgcg
gaggagctga
gatgaagata
tgccttagtce
tctcacggtg
gaaccctccc
tatttttgat
gctgtaaaat
gggatgcagg
aatgcaccct
tttgagcctce
ggcgttttgt
cattattatc

ctgcagcccece

tagtgaaaag
cctctcagat
ccagccactc
tgcatttggg
agatattgct
ccatgaagat
agtgtggcgg
ggcccgatca
cagattgaca
tccectecgg
tctcccetttce
ccaccttgaa
tgttatgtaa
tataaacttt
catgcttctce
ccctectgece
agaccccagg
ctgtgttgcet
attgaaagtg

accgcgg

cgtggctgtg
gctgacctgce
tcgcaaggcc
taacaggagg
tgagcccgag
ctggaaggtg
taaacatatt
cttggtgctg
tatgcaggta
acacgtgggt
aaactgctca
ttgccegttt
aactcgettt
tatacttggg
accgtgcaga
gctcctctct
gcagcatctc
gtttagagta

agaggaggcyg

Met Glu Arg Arg Asn Pro Ser Glu Arg Gly Val Pro Ala Gly Phe Ser

1

5

10

15

Gly His Ala Ser Val Glu Ser Gly Cys Glu Thr Gln Glu Ser Pro Ala

20

25

30

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4007



Thr

Ala

Glu

65

Ala

Gly

Thr

Pro

Leu

145

Trp

Lys

Asn

Ile

Trp

225

Phe

Leu

Val

Ala

50

Pro

Glu

Gln

Glu

Glu

130

Asp

Leu

Val

Ile

Asp

210

Pro

Thr

Ile

val

35

Ala

Glu

Leu

Gly

Glu

115

Cys

Leu

Gln

Ala

Arg

195

Thr

Gly

Gly

Leu

Phe

Gly

Ser

Tyr

Leu

100

Ala

Ile

Leu

Pro

Leu

180

Asn

Glu

val

Pro

His
260

Arg

Gly

Arg

Pro

85

Lys

Arg

Thr

Ala

Gly

165

Arg

Cys

Asp

Leu

Asn

245

Gly

Pro

Ser

Pro

70

Glu

Gly

Asn

Phe

Gln

150

Asp

Pro

Cys

Arg

Gly

230

Phe

val

Pro

Gln

55

Gly

Leu

Val

Leu

Gln

135

Lys

Asp

Asp

Tyr

val

215

Met

Ser

Ser

Gly

40

Ala

Pro

Arg

Lys

Ala

120

Gln

Tyr

Phe

Cys

Ile

200

Ala

Asp

Gly

Phe

Asp

Ala

Ser

Arg

Arg

105

Phe

Ile

Ser

Glu

Lys

185

Ser

Phe

Gly

Thr

Tyr
265

20

Asn

Ala

Gly

Ile

90

Glu

Ser

Lys

Ile

Glu

170

Tyr

Gly

Arg

val

val

250

Gly

Thr

Ala

Met

75

Leu

Arg

Leu

Asp

Glu

155

Ala

Lys

Asn

Cys

vVal

235

Phe

Phe

Asp

Gly

60

Asn

Thr

Gly

Met

Asn

140

Gln

Ile

Ile

Gly

Ser

220

Ile

Leu

Asn

Gly

45

Ala

val

Ile

Ala

Thr

125

Cys

Leu

Arg

Ser

Ala

205

Met

Met

Ala

Asn

Gly

Glu

val

Thr

Cys

110

Arg

Ala

Thr

Val

Lys

190

Glu

Ile

Asn

Asn

Thr
270

Ala

Pro

Gln

Glu

95

Glu

His

Asn

Thr

Tyr

175

Leu

Val

Asn

val

Thr

255

Cys

Ala

Met

val

80

Asp

Ala

Arg

Glu

Tyr

160

Ala

val

Glu

Met

Arg

240

Asn

val



Glu

Trp

Cys

305

Arg

Lys

Asp

Leu

Phe

385

Arg

Leu

Asp

Thr

Pro

465

Leu

Ala

Lys

290

Leu

val

Ser

Arg

Lys

370

Glu

Trp

275

Gly

Phe

Arg

val

Ala

355

Thr

His

Gly val

Leu Glu

Met

Arg

450

Val

Ala

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

Thr
435

Cys

Met

Cys

17
1491
DNA

Adenovirus serotype 5

Thr

Val

Glu

His

Ala

340

Ser

Ile

Asn

Phe

Pro

420

Met

Leu

Thr

Asp

Val

Asn

325

val

Gln

His

Ile

Leu

405

Glu

Lys

Pro

Asp

Arg
485

val

Cys

Cys

310

Val

Ile

Met

val

Leu

390

Pro

Ser

Ile

Cys

val

470

Ala

Arg

295

Thr

Ala

Lys

Leu

Ala

375

Thr

Tyr

Met

Trp

Glu

455

Thr

Glu

vVal

280

Pro

Leu

Ser

His

Thr

360

Ser

Arg

Gln

Ser

Lys

440

Cys

Glu

Phe

21

Arg Gly Cys

Lys

Gly

Asp

Asn

345

Cys

His

Cys

Cys

Lys

425

vVal

Gly

Glu

Gly

Ser

Ile

Cys

330

Met

Ser

Ser

Ser

Asn

410

Val

Leu

Gly

Leu

Ser
490

Arg

Leu

315

Gly

val

Asp

Leu
395

Leu

Asn

Arg

Lys

Arg

475

Ser

Ala

Ala

300

Ser

Cys

Cys

Gly

Lys

380

His

Ser

Leu

Tyr

His

460

Pro

Asp

Phe

285

Ser

Glu

Phe

Gly

Asn

365

Ala

Leu

His

Asn

Asp

445

Ile

Asp

Glu

Ile

Gly

Met

Asn

350

Cys

Trp

Gly

Thr

Gly

430

Glu

Arg

His

Asp

Lys

Asn

Leu
335

Cys

His

Pro

Asn

Lys

415

vVal

Thr

Asn

Leu

Thr
495

Cys

Lys

Ser

320

val

Glu

Leu

Val

Arg

400

Ile

Phe

Arg

Gln

Val

480

Asp



<400> 17
atggagcgaa

gtggagagcg
gataataccg
gcagagccca
gctgaactgt
aagggggtaa
tttagcttaa
tgcgctaatg
tggctgcagce
aggccagatt
tctgggaacyg
atgataaata
tttactggcc
ggtgtaagct
cggggctgtg
tcaattaaga
agggtgcgcce
gtgattaagc
tgctecggacg
gcctggcecag
aggggggtgat
gagagcatgt
gtgctgaggt
attaggaacc
ctggecctgcea
<210>
<211>

<212>
<213>

18
176
PRT

<400> 18

gaaacccatc
gttgtgagac
acggaggagc
tggaacccga
atccagaact
agagggagcg
tgaccagaca
agcttgatct
caggggatga
gcaagtacaa
gggccgaggt
tgtggccggg
ccaattttag
tctatgggtt
ccttttactg
aatgcctctt
acaatgtggc
ataacatggt
gcaactgtca
tgtttgagca
tcctacctta
ccaaggtgaa
acgatgagac
agcctgtgat

cccgegetga

tgagcggggg
acaagaatcg
agcagcagca
gagccggcct
gagacgcatt
gggggcttgt
ccgtcctgag
gctggcgcag
ttttgaggag
gatcagcaaa
ggagatagat
ggtgcttggce
cggtacggtt
taacaatacc
ctgctggaag
tgaaaggtgt
ctccgactgt
atgtggcaac
cctgctgaag
taacatactg
ccaatgcaat
cctgaacggg
ccgcaccagg
gctggatgtg

gtttggctct

Adenovirus serotype 5

22

gtacctgctg
cctgctactg
gcaggaggaa
ggaccctcgg
ttgacaatta
gaggctacag
tgtattactt
aagtattcca
gctattaggg
cttgtaaata
acggaggata
atggacgggg
ttcctggeca
tgtgtggaag
ggggtggtgt
accttgggta
ggttgcttca
tgcgaggaca
accattcacg
acccgctgtt
ttgagtcaca
gtgtttgaca
tgcagaccct
accgaggagc

agcgatgaag

gattttctgg
ttgtcttccg
gccaggcggce
gaatgaatgt
cagaggatgg
aggaggctag
ttcaacagat
tagagcagct
tatatgcaaa
tcaggaattg
gggtggcctt
tggttattat
ataccaacct
cctggaccga
gtcgccccaa
tcctgtctga
tgctagtgaa
gggcctctca
tagccagcca
ccttgcattt
ctaagatatt
tgaccatgaa
gcgagtgtgg
tgaggcccga

atacagattg

ccatgcatct
tccgeccggce
ggcggcagga
tgtacaggtg
gcaggggcta
gaatctagct
caaggataat
gaccacttac
ggtggcactt
ttgctacatt
tagatgtagc
gaatgtaagg
tatcctacac
tgtaagggtt
aagcagggct
gggtaactcc
aagcgtggcet
gatgctgacc
ctctcgecaag
gggtaacagg
gcttgagccce
gatctggaag
cggtaaacat
tcacttggtg

a

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1491



Met Glu Ala

Leu Glu Gln

Gly Ser

35

Ser

Glu Phe

50

Trp

Leu Asn Leu

65

Leu Asp Phe

Ser Phe Ile

Leu
115

Tyr Leu

His Lys Asn

130

Pro Thr Glu

145

Gln Glu Gln

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

19
531
DNA

<400> 19

atggaggctt
tctaacagta
tgcagaatta
ctgtttgatt

ttggattttt

Trp Glu

Ser Ser As

20

Gln Ala

Glu Glu Le

Gly His

70

Thr
85

Ser

Lys
100

Asp

Asp Phe Le

Arg Leu Le

Gl
15

Glu Gln

Pro
165

Ser

gggagtgttt
cctecttggtt
aggaggatta
ctttgaatct

ccacaccggg

Cys

Lys

Gln

Pro

Lys

Trp

Leu Glu

Thr

n Ser

Val
40

Leu

u Leu
55

Lys

Ala Leu

Gly Arg

Trp Ser

u Ala Met

120

u Leu Leu

135

n Gln Gln

0

Asn Pro

Adenovirus serotype 5

ggaagatttt
ttggaggttt
caagtgggaa

gggtcaccag

gcgcgetgeg

Asp Phe

Ser

25

Cys

Ser

Phe

Ala

Glu

105

His

Ser

Gln

Arg

23

Ser
10

Trp Phe

Arg Ile

Cys Gly

Gln Glu

75

Ala
90

Ala

Glu Thr

Leu Trp

Ser Val

Glu Glu

155

Ala
170

Gly

tctgctgtge
ctgtggggcet
tttgaagagc
gcgcttttcce

gctgetgttg

Ala Vval Arg

Phe
30

Trp Arg

Glu
45

Lys Asp

Glu
60

Leu Phe

Lys Val Ile

Ala Vval Ala

Ser
110

His Leu

Ala
125

Arg val

Arg Pro Ala

140

Ala Arg Arg

Leu Asp Pro

gtaacttgct
catcccaggce
ttttgaaatc
aagagaaggt

cttttttgag

Asn Leu

15

Leu Trp

Tyr Lys
Ser

Asp

Thr
80

Lys

Phe
95

Leu

Gly Gly

vVal Arg

Ile Ile

Arg Arg

160

Arg Glu

175

ggaacagagc
aaagttagtc
ctgtggtgag
catcaagact

ttttataaag

60

120

180

240

300



gataaatgga gcgaagaaac
catctgtgga gagcggttgt
ccggcgataa taccgacgga

caggagcaga gdcccatggaa

24

ccatctgagc ggggggtacc
gagacacaag aatcgcctgc
ggagcagcag cagcagcagg

cccgagagcc ggcctggacc

<210> 20
<211> 84
<212> PRT
<213> Adenovirus serotype 5
<400> 20
Met Glu Arg Arg Asn Pro Ser Glu Arg Gly Val
1 5 10
Gly His Ala Ser Val Glu Ser Gly Cys Glu Thr
20 25
Thr Val vVal Phe Arg Pro Pro Gly Asp Asn Thr
35 40
Ala Ala Ala Gly Gly Ser Gln Ala Ala Ala Ala
50 55
Glu Pro Glu Ser Arg Pro Gly Pro Ser Gly Met
65 70 75
Pro Pro Pro Pro
<210> 21
<211> 255
<212> DNA
<213> Adenovirus serotype 5

<400> 21
atggagcgaa gaaacccatc

gtggagagcg gttgtgagac
gataataccg acggaggagc
gcagagccca tggaacccga

ccgeccgecge catga

tgagcggggg gtacctgctg

acaagaatcg cctgctactg
agcagcagca gcaggaggaa

gagccggcct ggaccctegg

<210> 22
<211> 7091
<212> DNA

tgctggattt tctggccatg
tactgttgtc ttccgtcege
aggaagccag gcggcggcegg

ctcgggaatg a

Phe
15

Pro Ala Gly Ser

Gln Glu Ser Pro Ala

30

Asp Gly Gly Ala Ala

45

Gly Ala Glu Pro Met

60

Gln
80

Asn Val Val Gln

gattttctgg ccatgcatct
ttgtcttceg tccgeccggce
gccaggcggce ggcggcagga

gaatgaatgt tgtacagcag

360

420

480

531

60

120

180

240

255



<213>

<220>
<223>

<400> 22
gtggcacttt

caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgcecccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgecttga
ccacgatgcc
ctctagcettce
ttctgcgcete
gtgggtctcg
ttatctacac
taggtgcctce
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga

gcgccacgct

artificial

synthetic

tcggggaaat
tccgectcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccctteeg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttce
ccaccacttc
agtggctgct
accggataag
gcgaacgacc

tcccgaaggg

gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggctggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggcg
gcgcagcggt
tacaccgaac

agaaaggcgg

25

cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgcg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct

acaggtatcc

tttatttttc
gcttcaataa
tcecetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag

ggtaagcggc

taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgcgg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa

agggtcggaa

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



caggagagcg
ggtttcgeca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagct
tgtgtggaat
ccaagcgcge
aggtcatcga
ctttagcagc
cacatccacc
tactcctccce
acaaatggaa
gaagcgggta
tcagaggctg
gggcgcccga
ccgcgcetgtt
gcgagtagag
tctgccacgg
aagaggtact
aactgtatga
tttttccecga
cggcgececgg
gagccttggg
acgaggctgg
attatgtgga
gggacccaga

gtaagtgaaa

cacgagggag
cctctgactt
cgccagcaac
ctttcctgceg
taccgctcge
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
attctaccgg
cccgcetggea
ggtaggcgcece
ctagtcagga
gtagcacgtc
ggcctttggg
ggaaggggtg
aggtcctcecg
ctcctettece
ttttctecte
aggtgttatt
ggctgataat
tttagacgtg
ctctgtaatg
ttcteccggag
tccggtttet
ctttccaccc
gcaccccggg
tattatgtgt

attatgggca

cttccagggg
gagcgtcgat
gcggectttt
ttatccecctg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
gtaggggagg
cttggcgcta
aaccggctcc
agttcceccce
tcactagtct
gcagcggcca
ggtccggggyg
gaggcccggce
tcatctccgg
cgagccgcte
accgaagaaa
cttccacctc
acggccecceg
ttggcggtgce
ccgcectcacce
atgccaaacc
agtgacgacg
cacggttgca

tcgetttgcet

gtgggtgata

26

gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
ctctceceege
aagecgggcag
ctttacactt
acacaggaaa
aacaaaagct
cgcttttceece
cacaagtggc
gttctttggt
cgccccgceag
cgtgcagatg
atagcagctt
cgggctcagg
attctcgcecac
gcctttegac
cgacaccggg
tggccgceccag
ctagccattt
aagatcccaa
aggaagggat
tttcececggea
ttgtaccgga
aggatgaaga
ggtcttgtca

atatgaggac

gagtggtggg

gtatctttat
ctcgtcaggg
ggccttttgce
taaccgtatt
cagcgagtca
gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
gggtaccggg
aaggcagtct
ctctggectce
ggcccetteg
ctcgegtegt
gacagcaccg
tgctccttcg
ggcgggctca
gcttcaaaag
cagcttgata
actgaaaatg
tcttttggac
tgaaccacct
cgaggaggcg
tgacttactc
gcccgagcag
ggtgatcgat
gggtgaggag
ttatcaccgg
ctgtggcatg

tttggtgtgg

agtcctgtcg
gggcggagcec
tggccttttg
accgcctttg
gtgagcgagyg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
ccceceecteg
ggagcatgcg
gcacacattc
cgccaccttce
gcaggacgtg
ctgagcaatg
ctttctggge
ggggcggggce
cgcacgtctg
tcgagtgcca
agacatatta
cagctgatcg
acccttcacg
gtttcgcaga
acttttecege
ccggagcaga
cttacctgcce
tttgtgttag
aggaatacgg
tttgtctaca

taattttttt

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



tttaattttt
tgtgtctgaa
tcctaaaatg
tagtagtacg
ggtccecgcectg
ggaatgtatc
ccccaggcca
atgagttgat
tggggcgggg
catggaggct
ctctaacagt
ctgcagaatt
gctgtttgat
tttggatttt
ggataaatgg
gcatctgtgg
cccggcgata
gcaggagcag
caggtggctg
gggctaaagg
ctagctttta
gataattgcg
acttactggc
gcacttaggc
tacatttctg
tgtagcatga
gtaaggttta
ctacacggtg

agggttcggg

agggcttcaa

acagttttgt
cctgagcctg
gcgectgcta
gatagctgtg
tgccccatta
gaggacttgce
taaggtgtaa
gtaagtttaa
cttaaagggt
tgggagtgtt
acctcttggt
aaggaggatt
tctttgaatc
tccacaccgg
agcgaagaaa
agagcggttg
ataccgacgg
agcccatgga
aactgtatcc
gggtaaagag
gcttaatgac
ctaatgagct
tgcagccagg
cagattgcaa
ggaacggggc
taaatatgtg
ctggccccaa
taagcttcta
gctgtgcctt

ttaagaaatg

ggtttaaaga
agcccgagcc
tcctgagacg
actccggtcc
aaccagttgc
ttaacgagcc
acctgtgatt
taaagggtga
atataatgcg
tggaagattt
tttggaggtt
acaagtggga
tgggtcacca
ggcgcgctgce
cccatctgag
tgagacacaa
aggagcagca
acccgagagc
agaactgaga
ggagcggggg
cagacaccgt
tgatctgctg
ggatgatttt
gtacaagatc
cgaggtggag
gccgggggtyg
ttttagcggt
tgggtttaac
ttactgctgce

cctctttgaa

27

attttgtatt
agaaccggag
cccgacatca
ttctaacaca
cgtgagagtt
tgggcaacct
gcgtgtgtgg
gataatgttt
ccgtgggceta
ttctgctgtg
tctgtggggce
atttgaagag
ggcgetttte
ggctgctgtt
cggggggtac
gaatcgcctg
gcagcagcag
cggcctggac
cgcattttga
gcttgtgagg
cctgagtgta
gcgcagaagt
gaggaggcta
agcaaacttg
atagatacgg
cttggcatgg
acggttttcc
aatacctgtg
tggaaggggg

aggtgtacct

gtgatttttt
cctgcaagac
cctgtgtcta
cctcctgaga
ggtgggcgtc
ttggacttga
ttaacgcectt
aacttgcatg
atcttggtta
cgtaacttgc
tcatcccagg
cttttgaaat
caagagaagg
gcttttttga
ctgctggatt
ctactgttgt
gaggaagcca
cctcgggaat
caattacaga
ctacagagga
ttacttttca
attccataga
ttagggtata

taaatatcag
aggatagggt
acggggtggt
tggccaatac
tggaagcctg
tggtgtgtceg

tgggtatcct

taaaaggtcc
ctacccgecg
gagaatgcaa
tacacccggt
gccaggctgt
gctgtaaacg
tgtttgctga
gcgtgttaaa
catctgacct
tggaacagag
caaagttagt
cctgtggtga
tcatcaagac
gttttataaa
ttctggccat
cttcegteeg
ggcggcggcg
gaatgttgta
ggatgggcag
ggctaggaat
acagatcaag
gcagctgacc
tgcaaaggtg
gaattgttgce
ggcctttaga
tattatgaat
caaccttatc
gaccgatgta
ccccaaaagc

gtctgagggt

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



aactccaggg
gtggctgtga
ctgacctgct
cgcaaggcct
aacaggaggg
gagcccgaga
tggaaggtgc
aaacatatta
ttggtgctgg
atgcaggtac
cacgtgggtc
aactgctcac
ggtctcttecc
tattgatgtc
ccaggggcga
tggcctcagce
ctagaacctg
gccacttcct
gtttatataa
gtgccecggcece
cgccaccgcg
ccgtegtttt
cagcacatcc
cccaacagtt
cggcgggtgt
ctecctttcge
taaatcgggg
aacttgatta
ctttgacgtt

tcaaccctat

tgcgccacaa
ttaagcataa
cggacggcaa
ggccagtgtt
gggtgttcct
gcatgtccaa
tgaggtacga
ggaaccagcc
cctgcacceg
ggggcctccg
tgtggtcatt
acccgtcettg
ttcggtcttt
agtatttcaa
gttccteget
tggctgtatg
ggctgtgctg
ttgtgtttat
aggttttggt
ctccecaccce
gtggagctcc
acaacgtcgt
ccectttegece
gcgcagcctg
ggtggttacg
tttcttcect
gctcccttta
gggtgatggt
ggagtccacg

ctcggtctat

tgtggcctcc
catggtatgt
ctgtcacctg
tgagcataac
accttaccaa
ggtgaacctg
tgagaccecge
tgtgatgctg
cgctgagttt
cctccggeac
ctctgtggct
tgtttttgtc
tgtatttttg
ctgctgtaaa
ctgggatgca
gaaatgcacc
cttttgagcce
atggcgtttt
tgcattatta
acctgcagcc
aattcgccct
gactgggaaa
agctggcgta
aatggcgaat
cgcagcgtga
tcctttecteg
gggttccgat
tcacgtagtg
ttctttaata

tcttttgatt

28

gactgtggtt
ggcaactgcg
ctgaagacca
atactgaccc
tgcaatttga
aacggggtgt
accaggtgca
gatgtgaccg
ggctctagcg
gggcagggct
gaggccgagt
tctggcacag
attgttatgt
attataaact
ggcatgcttce
ctcecctectg
tcagacccca
gtctgtgttg
tcattgaaag
ccaccgcgga
atagtgagtc
accctggegt
atagcgaaga
gggacgcgcec
ccgctacact
ccacgttcgce
ttagtgcttt
ggccatcgcece
gtggactctt

tataagggat

gcttcatgct
aggacagggc
ttcacgtagc
gctgttecctt
gtcacactaa
ttgacatgac
gaccctgcga
aggagctgag
atgaagatac
gccttagtct
ctcacggtgt
aattgcccgt
aaaactcgcect
tttatacttg
tcaccgtgca
ccgctectcet
gggcagcatc
ctgtttagag
tgagaggagg
tccactagtt
gtattacgcg
tacccaactt
ggcccgcacce
ctgtagcggc
tgccagecgcece
cggctttcce
acggcacctc
ctgatagacg
gttccaaact

tttgccgatt

agtgaaaagc
ctctcagatg
cagccactct
gcatttgggt
gatattgctt
catgaagatc
gtgtggcggt
gcccgatcac
agattgacat
cccctecegga
ctcecctttca
ttccatacag
tttattttaa
ggtaagtccc
gagctgcact
ctagaacctt
tcggttctge
taaataaact
cggcctccea
ctagagcggc
cgctcactgg
aatcgccttg
gatcgccctt
gcattaagcg
ctagcgcceg
cgtcaagctc
gaccccaaaa
gtttttcgcee
ggaacaacac

tcggectatt

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



29

ggttaaaaaa tgagctgatt taacaaaaat ttaacgcgaa ttttaacaaa atattaacgc

ttacaattta

<210> 23
<211>
<212>

<213>

DNA
<220>
<223>

<400> 23
ctcgagttta

tagagaacga
cctatcagtg
tcgagtttat
gagaacgtat
gtgaaccgtc
agttttctcc
ggaggtgtta
ctggctgata
gatttagacg
gactctgtaa
ggttctcegg
ggtcecggttt
ggctttccac
gagcaccccg
gatattatgt
aaattatggg
ttacagtttt
aacctgagcc
tggcgectge
cggatagctg
tgtgcccecat

tcgaggactt

g

10706

artificial

synthetic

ctccctatca
tgtcgagttt
atagagaacg
ccctatcagt
gtcgaggtag
agatcgcctg
tccgagcecge
ttaccgaaga
atcttccacc
tgacggcccc
tgttggcggt
agccgcctca
ctatgccaaa
ccagtgacga
ggcacggttg
gttcgctttg
cagtgggtga
gtggtttaaa
tgagcccgag
tatcctgaga
tgactccggt
taaaccagtt

gcttaacgag

gtgatagaga
actccctatc
tatgtcgagt
gatagagaac
gcgtgtacgg
gagaattcga
tccgacaccg
aatggccgece
tcctagecat
cgaagatccc
gcaggaaggg
ccttteceegg
ccttgtaccg
cgaggatgaa
caggtcttgt
ctatatgagg
tagagtggtg
gaattttgta
ccagaaccgg
cgcccgacat
ccttctaaca
gccgtgagag

cctgggcaac

acgtatgtcg
agtgatagag
ttactcccta
gtatgtcgag
tgggaggcct
gctcggtacc
ggactgaaaa
agtcttttgg
tttgaaccac
aacgaggagg
attgacttac
cagcccgagce
gaggtgatcg
gagggtgagg
cattatcacc
acctgtggca
ggtttggtgt
ttgtgatttt
agcctgcaag
cacctgtgtc
cacctcctga
ttggtgggcg

ctttggactt

agtttactcc
aacgtatgtc
tcagtgatag
tttactccct
atataagcag
catcgagtgce
tgagacatat
accagctgat
ctacccttca
cggtttcgca
tcacttttcc
agccggagca
atcttacctg
agtttgtgtt
ggaggaatac
tgtttgtcta
ggtaattttt
tttaaaaggt
acctacccge
tagagaatgc
gatacacccg
tcgccaggcet

gagctgtaaa

ctatcagtga
gagtttactc
agaacgtatg
atcagtgata
agctcgttta
cagcgagtag
tatctgccac
cgaagaggta
cgaactgtat
gatttttccc
gcecggegecc
gagagccttg
ccacgaggct
agattatgtg
gggggaccca
cagtaagtga
tttttaattt
cctgtgtcetg
cgtcctaaaa
aatagtagta
gtggtccege
gtggaatgta

cgccccaggce

7080

7091

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cataaggtgt
atgtaagttt
ggcttaaagg
cttgggagtg
gtacctcttg
ttaaggagga
attctttgaa
tttccacacc
ggagcgaaga
ggagagcggt
taataccgac
agagcccatg
tgaactgtat
gggggtaaag
tagcttaatg
cgctaatgag
gctgcageca
gccagattgce
tgggaacggg
gataaatatg
tactggccce
tgtaagcttc
gggctgtgcc
aattaagaaa
ggtgcgccac
gattaagcat
ctcggacggce
ctggccagtg
gggggtgttc

gagcatgtcc

aaacctgtga
aataaagggt
gtatataatg
tttggaagat
gttttggagg
ttacaagtgg
tctgggtcac
ggggcgcgcet
aacccatctg
tgtgagacac
ggaggagcag
gaacccgaga
ccagaactga
agggagcggyg
accagacacc
cttgatctgc
ggggatgatt
aagtacaaga
gccgaggtgg
tggccggggg
aattttagcg
tatgggttta
ttttactgct
tgcectcetttg
aatgtggcect
aacatggtat
aactgtcacc
tttgagcata
ctaccttacc

aaggtgaacc

ttgcgtgtgt
gagataatgt
cgccgtgggce
ttttctgctg
tttctgtggg
gaatttgaag
caggcgcecttt
gcggctgetg
agcggggggt
aagaatcgcc
cagcagcagc
gcecggectgg
gacgcatttt
gggcttgtga
gtcctgagtg
tggcgcagaa
ttgaggaggc
tcagcaaact
agatagatac
tgcttggcat
gtacggtttt
acaatacctg
gctggaaggg
aaaggtgtac
ccgactgtgg
gtggcaactg
tgctgaagac
acatactgac

aatgcaattt

tgaacggggt
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ggttaacgcc
ttaacttgca
taatcttggt
tgcgtaactt
gctcatccca
agcttttgaa
tccaagagaa
ttgectttttt
acctgctgga
tgctactgtt
aggaggaagc
accctcggga
gacaattaca
ggctacagag
tattactttt
gtattccata
tattagggta
tgtaaatatc
ggaggatagg

ggacggggtg

cctggccaat
tgtggaagcc
ggtggtgtgt
cttgggtatc
ttgcttcatg
cgaggacagg
cattcacgta
ccgectgttcece
gagtcacact

gtttgacatg

tttgtttget
tggcgtgtta
tacatctgac
gctggaacag
ggcaaagtta
atcctgtggt
ggtcatcaag
gagttttata
ttttctggcc
gtcttccgtc
caggcggcgg
atgaatgttg
gaggatgggc
gaggctagga
caacagatca
gagcagctga
tatgcaaagg
aggaattgtt
gtggccttta
gttattatga
accaacctta
tggaccgatg
cgccccaaaa
ctgtctgagg
ctagtgaaaa
gcctctcaga
gccagccact
ttgcatttgg
aagatattgc

accatgaaga

gaatgagttg
aatggggcgg
ctcatggagg
agctctaaca
gtctgcagaa
gagctgtttg
actttggatt
aaggataaat
atgcatctgt
cgcccggcga
cggcaggagc
tacaggtggc
aggggctaaa
atctagcttt
aggataattg
ccacttactg
tggcacttag
gctacatttc
gatgtagcat
atgtaaggtt
tcctacacgg
taagggttcg
gcagggcttc
gtaactccag
gcgtggetgt
tgctgacctg
ctcgcaaggce
gtaacaggag
ttgagccega

tctggaaggt

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gctgaggtac
taggaaccag
ggcctgcacc
acggggcctc
tctgtggtca
acacccgtct
tccatacagg
ttattttaat
gtaagtcccc
agctgcactt
tagaaccttc
cggttctgeg
aaataaactg
ggcctcccag
taagatacat
tttgtgaaat
ttaacaacaa
tttaaagcaa
actatacatc
tttttgagca
tatgttatga
tttcttgtat
tctattacta
gtcttctacc
atcatcacta
ccactgctcc
cagtagttta
tgtaggtagt
ggaccaaagc

agccgcetgct

gatgagaccc
cctgtgatgce
cgcgctgagt
cgcctececgge
ttctctgtgg
tgtgtttttg
gtctcttcct
attgatgtca
caggggcgag
ggcctcagcet
tagaacctgg
ccacttcctt
tttatataaa
tgccecggecece
tgatgagttt
ttgtgatgct
caattgcatt
gtaaaacctc
aaatattcct
tagttattaa
ttataactgt
agcagtgcag
aacacagcat
tttctcttect
gatggcattt
cattcatcag
acacattata
ttgtccaatt
ggccatcgtg

ggtttcctgg

gcaccaggtg
tggatgtgac
ttggctctag
acgggcaggg
ctgaggccga
tctctggcac
tcggtectttt
gtatttcaac
ttcectecgetce
ggctgtatgg
gctgtgctge
tgtgtttata
ggttttggtt
tccccaccca
ggacaaacca
attgctttat
cattttatgt
tacaaatgtg
tattaacccc
tagcagacac
tatgcctact
ctttttecctt
gactcaaaaa
tttttggagg
cttctgagca
ttccataggt
cacttaaaaa
atgtcacacc
cctceccact

atgccgacgg
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cagaccctgce
cgaggagctg
cgatgaagat
ctgccttagt
gtctcacggt
agaaccctcce
gtatttttga
tgctgtaaaa
tgggatgcag
aaatgcaccc
ttttgagcct
tggcgttttg
gcattattat
cctgcagccc
caactagaat
ttgtaaccat
ttcaggttca
gtatggctga
tttacaaatt
tctatgcctg
tataaaggtt
tgtggtgtaa
acttagcaat
agtagaatgt
aaacaggttt
tggaatctaa
ttttatattt
acagaagtaa
cctgcagttce

atttgcactg

gagtgtggcg
aggcccgatc
acagattgac
ctcccecteceg
gtctceccttt
cccaccttga
ttgttatgta
ttataaactt
gcatgcttct
tccectectge
cagaccccag
tctgtgttge
cattgaaagt
caccgcggat
gcagtgaaaa
tataagctgce
gggggaggtg
ttatgatctc
aaaaagctaa
tgtggagtaa
acagaatatt
atagcaaagc
tctgaaggaa
tgagagtcag
tcctcattaa
aatacacaaa
accttagagc
ggttccttca

gggggcatgg

ccggtagaac

gtaaacatat
acttggtgcet
atatgcaggt
gacacgtggg
caaactgctc
attgccegtt
aaactcgctt
ttatacttgg
caccgtgcag
cgctcectctce
ggcagcatct
tgtttagagt
gagaggaggc
ccagacatga
aaatgcttta
aataaacaag
tgggaggttt
tagtcaaggc
aggtacacaa
gaaaaaacag
tttccataat
aagcaagagt
agtccttggg
cagtagcctc
aggcattcca
caattagaat
tttaaatctc
caaagatccg
atgcgcggat

tccgegaggt

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



cgtccagcct
agaactccag
ttccgaagcec
tgggcgtcgce
aaggcgatag
gcggtcagcc
ctgatagcgg
ttccaccatg
gggcatgcgce
gtccagatca
atgtttcget
tgcatcagce
ccccggeact
agctgcgcaa
ttcattcagg
cagccggaac
tagcctcectcec
aaacgatcct
cggcaagaaa
agctggcaat
aagcccactg
ccagtagctg
ccgcttectt
gcaaaagcct
ggcggcctcg
ggaactgggc
ctaattgaga
cctggttgcect
ggactttcca

cggtgaaaac

caggcagcag
catgagatcc
caacctttca
ttggtcggtc
aaggcgatgc
cattcgccgce
tccgecacac
atattcggca
gccttgagcce
tcctgatcga
tggtggtcga
atgatggata
tcgcccaata
ggaacgcccg
gcaccggaca
acggcggcat
acccaagcgg
catcctgtct
gccatccagt
tccggttcecge
caagctacct
acattcatcc
tagcagccct
aggcctccaa
gcctctgeat
ggagttaggg
tgcatgcttt
gactaattga
caccctaact

ctctgacaca

ctgaaccaac
ccgcegctgga
tagaaggcgg
atttcgaacc
gctgcgaatc
caagctcttc
ccagccggcc
agcaggcatc
tggcgaacag
caagaccggc
atgggcaggt
ctttctegge
gcagccagtc
tcgtggccag
ggtcggtctt
cagagcagcc
ccggagaacc
cttgatcaga
ttactttgca
ttgctgtcca
gctttctett
ggggtcagca
tgcgcecectga
aaaagcctcc
aaataaaaaa
gcgggatggg
gcatacttct
gatgcatgct
gacacacatt

tgcagctccc
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tcgcgagggyg
ggatcatcca
cggtggaatc
ccagagtccc
gggagcggceg
agcaatatca
acagtcgatg
gccatgggtc
ttcggetggce
ttccatcecga
agccggatca
aggagcaagg
ccttcecget
ccacgatagc
gacaaaaaga
gattgtctgt
tgcgtgcaat
tcttgatccc
gggcttccca
taaaaccgcce
tgcgcttgeg
ccgtttctge
gtgcttgcgg
tcactacttc
aattagtcag
cggagttagg
gcctgetggg
ttgcatactt

ccacagctgc

ggagacggtc

atcgagcccg
gccggcgtec
gaaatctcgt
gctcagaaga
ataccgtaaa
cgggtagcca
aatccagaaa
acgacgagat
gcgagcccect
gtacgtgctc
agcgtatgca
tgagatgaca
tcagtgacaa
cgcgetgecet
accgggcgcc
tgtgcccagt
ccatcttgtt
ctgcgceccatce
accttaccag
cagtctagct
ttttcccttg
ggactggctt
cagcgtgttg
tggaatagct
ccatggggcyg
ggcgggacta
gagcctgggg
ctgcctgetg
ctcgcgegtt

acagcttgtc

gggtgggcga
cggaaaacga
gatggcaggt
actcgtcaag
gcacgaggaa
acgctatgtc
agcggccatt
cctcgeegtce
gatgctcttc
gctcgatgceg
gccgecgeat
ggagatcctg
cgtcgagcac
cgtcctgcag
cctgegetga
catagccgaa
caatcatgcg
agatccttgg
agggcgeccce
atcgccatgt
tccagatage
tctacgtgtt
ctagcttttt
cagaggccga
gagaatgggc
tggttgctga
actttccaca
gggagcctgg
tcggtgatga

tgtaagcgga

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



tgccgggagce
agccatgacc
gagcagattg
ccatatcata
tgattattga
atggagttcc
cceccgeccecat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtg
gcctggagac
ctcecgeggece
ctggaattac
ctgggagttg
gccctgceccaa
tcatggcaag
cgcgacgggyg
gaaaatcagc
ctgtccgeceg
gcaaaagagg
attgagctgt
atatgtggcc
gattttgact
cctgctgacg
ccactagttc

atcagccata

agacaagccc
cagtcacgta
tactgagagt
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtgat
gatttccaag
gggactttcc
tacggtggga
gccatccacg
ccgaattcac
tcaatggagt
agcagcctac
tcgagatgct
actttctgceg
ctaaagtgca
tcgcgttcecet
tgggccactt
aaagagagac
tcgaccggca
tggagaaaca
tagacatgct
ctcttgacga
tagagcggcc

ccacatttgt

gtcagggcgc
gcgatagcgg
gcaccacctc
ttatattggc
atagtaatca
acttacggta
aatgacgtat
gtatttacgce
ccctattgac
atgggacttt
gcggttttgg
tctccacccce
aaaatgtcgt
ggtctatata
ctgttttgac
catgtctaga
cggtatcgaa
cctgtactgg
ggacaggcat
gaacaacgcc
tcteggcacc
gtgtcagcaa
tacactgggc
acctaccacc
gggagccgaa
gctaaagtgc
cccagccgat
ttttgacctt
gcatcgataa

agaggtttta
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gtcagcgggt
agtgtatact
gaggagcttg
tcatgtccaa
attacggggt
aatggcccge
gttcccatag
taaactgccc
gtcaatgacg
cctacttggce
cagtacatca
attgacgtca
aacaactccg
agcagagctc
ctccatagaa
ctggacaaga
ggcctgacga
cacgtgaaga
catacccact
aagtcattcc
cgcccaacag
ggcttctcecce
tgcgtattgg
gattctatgc
cctgecttece
gaaagcggcg
gcccttgacg
gacatgctcc
gcttgtcgac

cttgctttaa

gttggcgggt
ggcttaacta
gcccattgcea
cattaccgcce
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
ccccattgac
gtttagtgaa
gacaccggga
gcaaagtcat
caaggaaact
acaagcgggc
tctgcccect
gctgtgctcet
agaaacagta
tggagaacgc
aggaacagga
ccccacttcet
ttttcggcect
ggccggcecga
actttgacct
ccgggtaact
gatatctcta

aaaacctccc

gtcggggcge
tgcggcatca
tacgttgtat
atgttgacat
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggecat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
ccgtcagatc
ccgatccage
aaacggcgct
cgctcaaaag
cctgctcgat
ggaaggcgag
cctctcacat
cgaaaccctg
actgtacgct
gcatcaagta
gagacaagca
ggaactaatc
cgcccttgac
tgatatgctg
aagtaaggat
gaggatcata

acacctcccce

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580



ctgaacctga
aatggttaca
cctcgagett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agcgtggcgce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat

cgggataata

tcggggcgaa

aacataaaat
aataaagcaa
cctcgcectcac
caaaggcggt
caaaaggcca
ggctccgccec
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc
gtggtcctgce
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgccaca

aactctcaag

gaatgcaatt
tagcatcaca
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcecttacce
ctcacgctgt
cgaacccccce
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgca
gccatccgta
gtgtatgcgg
tagcagaact

gatcttaccg
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gttgttgtta
aatttcacaa
cgctcggtceg
tccacagaat
aggaaccgta
catcacaaaa
caggcgttte
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcce
tcagcaataa
gcctccatcce
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc

ctgttgagat

acttgtttat
ataaagcatt
ttcggectgceg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttet
gttcggtgta
accgctgcgce
cgccactggce
cagagttctt
gcgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgce
accagccagc
agtctattaa
acgttgttgce
tcagctcegg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgeccece
tcatcattgg

ccagttcgat

tgcagcttat
tttttcactg
gcgagcggta
cgcaggaaag
gttgctggcg
aagtcagagg
ctcecctegtg
cccttcggga
ggtcgttege
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccecegte
aatgataccg
cggaagggcec
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcect
ggcagcactg
tgagtactca
ggcgtcaaca
aaaacgttct

gtaacccact

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380



cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagtgccac
cgtatcacga
<210>
<211>

<212>
<213>

24

DNA
<220>
<223>

<400> 24
gtggcacttt

caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccecga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgecttga
ccacgatgcc
ctctagcttce
ttctgcgete
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt

atctcatgac

7229

actgatcttc
aaaatgccgc
tttttcaata
aatgtattta
ctgacgtcta

ggcccttteg

artificial

synthetic

tcggggaaat
tcecgetcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcccttceeg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat

caaaatccct

agcatctttt
aaaaaaggga
ttattgaagc
gaaaaataaa
agaaaccatt

tcttca

gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagcetga
gcaacaacgt
ttaatagact
gctggctggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta

taacgtgagt
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actttcacca
ataagggcga
atttatcagg
caaatagggg

attatcatga

cccecctatttg
cctgataaat
tcgccettat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta

tttcgttcca

gcgtttctgg
cacggaaatg
gttattgtct
ttccgegceac

cattaaccta

tttatttttce
gcttcaataa
tcecctttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctece
aaatagacag
agtttactca
ggtgaagatc

ctgagcgtca

gtgagcaaaa
ttgaatactc
catgagcgga
atttcccega

taaaaatagg

taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgcgg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata

gaccccgtag

10440

10500

10560

10620

10680

10706

60

120

180

240

300

360

420

480

540

600

660

720

780

840

S00

960

1020

1080

1140



aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcecca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagct
tgtgtggaat
ccaagcgcgce
aggtcatcga
ctttagcagce
cacatccacc
tactcctcce
acaaatggaa
gaagcgggta
tcagaggctg
gggcgcccga
ccgcgcetgtt
gcgagtagag
tctgccacgg

aagaggtact

aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tccecgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcectgeg
taccgctege
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
attctaccgg
cccgetggea
ggtaggcgcece
ctagtcagga
gtagcacgtc
ggcctttggg

ggaaggggtg

aggtcctccecg
ctcctcttcece
ttttctectce
aggtgttatt

ggctgataat

tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggcg
gcgcagcggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggcctttt
ttatccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
gtaggggagg
cttggcgcecta
aaccggctcce
agttcccccce
tcactagtct
gcagcggcca
ggtccggggg
gaggccecggce
tcatctccgg
cgagccgctce
accgaagaaa

cttccacctc

36

tttttctgceg
gtttgccgga
agataccaaa
tagcaccgcece
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
ctctecececge
aagcgggcag
ctttacactt
acacaggaaa
aacaaaagct
cgcttttece
cacaagtggc
gttctttggt
cgcceccgecag
cgtgcagatg
atagcagctt
cgggctcagg
attctcgcac
gcctttecgac
cgacaccggg
tggccgccag

ctagccattt

cgtaatctgc
tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttgce
taaccgtatt
cagcgagtca
gcgttggeceg
tgagcgcaac
tatgcttcecg
cagctatgac
gggtaccggg
aaggcagtct
ctctggcecte
ggcccectteg
ctcgcgtecgt
gacagcaccg
tgctecctteg
ggcgggctcea
gcttcaaaag
cagcttgata
actgaaaatg
tcttttggac

tgaaccacct

tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagcc
tggccttttg
accgcctttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
cccceccececteg
ggagcatgcg
gcacacattc
cgccacctte
gcaggacgtg
ctgagcaatg
ctttctggge
ggggcggggc
cgcacgtctg
tcgagtgcca
agacatatta
cagctgatcg

acccttcacg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



aactgtatga
tttttcccga
cggcgecegg
gagccttggg
acgaggctgg
attatgtgga
gggacccaga
gtaagtgaaa
tttaattttt
tgtgtctgaa
tcctaaaatg
tagtagtacg
ggtccecgetg
ggaatgtatc
ccccaggcca
atgagttgat
tggggcgggg
catggaggct
ctctaacagt
ctgcagaatt
gctgtttgat
tttggatttt
ggataaatgg
gcatctgtgg
cccggcecgata
gcaggagcag
caggtggctg
gggctaaagg
ctagctttta

gataattgcg

tttagacgtg
ctctgtaatg
ttctccggag
tccggtttet
ctttccaccce
gcacccecggg
tattatgtgt
attatgggca
acagttttgt
cctgagcctg
gcgectgeta
gatagctgtg
tgccccatta
gaggacttgc
taaggtgtaa
gtaagtttaa
cttaaagggt
tgggagtgtt
acctcttggt
aaggaggatt
tctttgaatc
tccacaccgg
agcgaagaaa
agagcggttg
ataccgacgg
agcccatgga
aactgtatcc
gggtaaagag
gcttaatgac

ctaatgagct

acggcccccg
ttggcggtge
ccgectcacce
atgccaaacc
agtgacgacg
cacggttgca
tcgectttget
gtgggtgata
ggtttaaaga
agcccgagcc
tcctgagacg
actccggtcce
aaccagttgc
ttaacgagcc
acctgtgatt
taaagggtga
atataatgcg
tggaagattt
tttggaggtt
acaagtggga
tgggtcacca
ggcgcgetge
cccatctgag
tgagacacaa
aggagcagca
acccgagagc
agaactgaga
ggagcggggag
cagacaccgt

tgatctgctg

37

aagatcccaa
aggaagggat
tttccecggca
ttgtaccgga
aggatgaaga
ggtcttgtca
atatgaggac
gagtggtggg
attttgtatt
agaaccggag
cccgacatca
ttctaacaca
cgtgagagtt
tgggcaacct
gcgtgtgtgg
gataatgttt
ccgtgggcecta
ttctgctgtg
tctgtggggc
atttgaagag
ggcgcttttce
ggctgctgtt
cggggggtac
gaatcgecctg
gcagcagcag
cggcctggac
cgcattttga
gcttgtgagg
cctgagtgta

gcgcagaagt

cgaggaggcg
tgacttactc
gcccgagcag
ggtgatcgat
gggtgaggag
ttatcaccgg
ctgtggcatg
tttggtgtgg
gtgatttttt
cctgcaagac
cctgtgtcta
cctcectgaga
ggtgggcgtc
ttggacttga
ttaacgcctt
aacttgcatg
atcttggtta
cgtaacttgc
tcatcccagg
cttttgaaat
caagagaagg
gcttttttga
ctgctggatt
ctactgttgt
gaggaagcca
cctcgggaat
caattacaga
ctacagagga
ttacttttca

attccataga

gtttcgcaga
actttteccge
ccggagcaga
cttacctgcce
tttgtgttag
aggaatacgg
tttgtctaca
taattttttt
taaaaggtcc
ctacccgccg
gagaatgcaa
tacacccggt
gccaggctgt
gctgtaaacg
tgtttgctga
gcgtgttaaa
catctgacct
tggaacagag
caaagttagt
cctgtggtga
tcatcaagac
gttttataaa
ttctggccat
cttccgtceg
ggcggcggcg
gaatgttgta
ggatgggcag
ggctaggaat
acagatcaag

gcagctgacc

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



acttactggc
gcacttaggc
tacatttctg
tgtagcatga
gtaaggttta
ctacacggtg
agggttcggg
agggcttcaa
aactccaggg
gtggctgtga
ctgacctgct
cgcaaggcct
aacaggaggg
gagcccgaga
tggaaggtgc
aaacatatta
ttggtgctgg
actgaaatgg
gtgtatttta
atgaggaaaa
actctcaaca
cttcagaatt
ttgctattta
attctgtaac
ctccacacag
gctttttaat
atcataatca
ctcccectga
gcttataatg

tcactgcatt

tgcagccagg
cagattgcaa
ggaacggggc
taaatatgtg
ctggccccaa
taagcttcta
gctgtgecctt
ttaagaaatg
tgcgccacaa
ttaagcataa
cggacggcaa
ggccagtgtt
gggtgttcct
gcatgtccaa
tgaggtacga
ggaaccagcc
cctgcaccceg
aattcaattt
gattccaacc
cctgttttge
ttctactcct
gctaagtttt
caccacaaag
ctttataagt
gcatagagtg
ttgtaaaggg
gccataccac
acctgaaaca
gttacaaata

ctagttgtgg

ggatgatttt
gtacaagatc
cgaggtggag
gccgggggtyg
ttttagcggt
tgggtttaac
ttactgctge
cctctttgaa
tgtggcctcc
catggtatgt
ctgtcacctg
tgagcataac
accttaccaa
ggtgaacctg
tgagacccgce
tgtgatgctg
cgctgagttt
ttaagtgtat
tatggaactg
tcagaagaaa
ccaaaaaaga
ttgagtcatg
gaaaaagctg
aggcataaca
tctgctatta
gttaataagg
atttgtagag
taaaatgaat
aagcaatagc

tttgtccaaa

38

gaggaggcta
agcaaacttg
atagatacgg
cttggcatgg
acggttttcc
aatacctgtg
tggaaggggg
aggtgtacct
gactgtggtt
ggcaactgcg
ctgaagacca
atactgaccc
tgcaatttga
aacggggtgt
accaggtgca
gatgtgaccg
ggctctagcg
aatgtgttaa
atgaatggga
tgccatctag
agagaaaggt
ctgtgtttag
cactgctata
gttataatca
ataactatgc
aatatttgat
gttttacttg
gcaattgttg
atcacaaatt

ctcatcaatg

ttagggtata
taaatatcag
aggatagggt

acggggtggt

tggccaatac
tggaagcctg
tggtgtgtcg
tgggtatcct
gcttcatgct
aggacagggc
ttcacgtagce
gctgttcctt
gtcacactaa
ttgacatgac
gaccctgega
aggagctgag
atgaagatac
actactgatt
gcagtggtgg
tgatgatgag
agaagacccce
taatagaact
caagaaaatt
taacatactg
tcaaaaattg
gtatagtgcce
ctttaaaaaa
ttgttaactt
tcacaaataa

tatcttatca

tgcaaaggtg
gaattgttgc
ggcctttaga
tattatgaat
caaccttatc
gaccgatgta
ccccaaaagce
gtctgagggt
agtgaaaagc
ctctcagatg
cagccactct
gcatttgggt
gatattgctt
catgaagatc
gtgtggcggt
gcccgatcac
agattgaggt
ctaattgttt
aatgccttta
gctactgctg
aaggactttc
cttgcttget
atggaaaaat
ttttttctta
tgtaccttta
ttgactagag
cctecccacac
gtttattgca
agcatttttt

tgtctggatc

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540



cactagttct
attacgcgcg
cccaacttaa
cccgcaccga
gtagcggcge
ccagcgccct
gcttteccececg
ggcacctcga
gatagacggt
tccaaactgg
tgccgattte
ttaacaaaat
<210>
<211>

<212>
<213>

25
481
DNA

<400> 25
tgaattgccce
gtaaaactcg
cttttatact
tctcaccgtg
tgccgcetcct
cagggcagca
tgctgtttag
agtgagagga

g

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

26
35
DNA

<220>

<223>

<400> 26

agagcggccg
ctcactggcc
tcgccttgceca
tcgeccecttece
attaagcgcg
agcgccecgcet
tcaagctcta
ccccaaaaaa
ttttcgcect
aacaacactc
ggcctattgg

attaacgctt

Homo sapiens

gtttccatac
cttttatttt
tgggtaagtc
cagagctgca
ctctagaacc
tctcggttet

agtaaataaa

ggcggcctec

artificial

synthetic

ccaccgecggt
gtcgttttac
gcacatcccce
caacagttgc
gcgggtgtgg
cctttecgett
aatcgggggc
cttgattagg
ttgacgttgg
aaccctatct
ttaaaaaatg

acaatttag

agggtctctt
aatattgatg
ccccaggggc
cttggcctca
ttctagaacc
gcgccacttce
ctgtttatat

cagtgcccgg

39

ggagctccaa
aacgtcgtga
ctttcgccag
gcagcctgaa
tggttacgcg
tcttcecttce
tcecectttagg
gtgatggttc
agtccacgtt
cggtctattc

agctgattta

ccttcggtet
tcagtatttc
gagttcctcg
gctggctgta
tgggctgtgce
ctttgtgttt
aaaggttttg

ccctececcecac

gttcagcata tgcaggtacg gggcctccgce ctcecg

ttcgcecctat
ctgggaaaac
ctggcgtaat
tggcgaatgg
cagcgtgacc
ctttctecgcecce
gttccgattt
acgtagtggg
ctttaatagt
ttttgattta

acaaaaattt

tttgtatttt
aactgctgta
ctctgggatg
tggaaatgca
tgcttttgag
atatggcgtt
gttgcattat

ccacctgcag

agtgagtcgt
cctggcgtta
agcgaagagg
gacgcgccct
gctacacttg
acgttcgccg
agtgctttac
ccatcgecect
ggactcttgt
taagggattt

aacgcgaatt

tgattgttat
aaattataaa
caggcatgct
ccctecctec
cctcagaccc
ttgtctgtgt
tatcattgaa

ccccaccgceg

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7229

60

120

180

240

300

360

420

480

481

35



40

<210> 27
<211> 44
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 27
tcaaggtggg ggagggttct gtgccagaga caaaaacaca agac

<210> 28
<211> 42
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 28
gaaccctcce ccaccttgaa ttgcccgttt ccatacaggg tc

<210> 29
<211l> 26
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 29
ctggatccge ggtggggcetg caggtg

<210> 30
<211> 22
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 30
ctgaactgta tccagaactg ag

<210> 31
<211> 21
<212> DNA

<213> artificial

<220>
<223> synthetic

<400> 31
actgctccca ttcatcagtt c

44

42

26

22

21



