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<210> 3

<211> 330
<212> DNA
<213>

<400> 3
atggcctccc

gatacggagg

gctggggcett

ctcacagatg
gactccacgg
ctgccctttg
<210> 4

<211> 330
<212> DNA

<213> Pan

<400> 4
atggcctccc

gatacggagg

gccggggcett

ctcacagatg

gactccacgg

Homo sapiens

tgttctctgg
ctgaggtcag
gtccacagtg
agttctatgt
aggagcagca

aggatgatct

troglodytes

tgttctctgg
ctgaggtcag
gtccacagtg

agttctatgt

aggagcagca

200

ccgcatcctg
tcgcaggctg
ccaggccttc
actgcgggceg

ggacctgttc

gaggaggtga

ccgcatcctg
tcgcaggctg
ccaggccttc
actgcgggceg

ggacctgttc

atccgcaaca
gagaaccggc
gtgcccatcc
gctcagcectgg

ctcaaggaca

atccgcaaca
gagaaccggc
gtgcccatcc
gctcagctgg

ctcaaggaca

205

atagcgacca
tggtgctgct
tcaaggactt
ccctggtgta

tgccaaagaa

atagcgacca
tggtgctgct
tcaaggactt
ccctggtgta

tgccaaagaa

ggacgagctg
gttctttggt
cttcgtgcegg
cgtgtcccag

atggcttttc

ggacgaactg

gttctttggt
cttcgtgcegg
cgtgtcccag

gtggcttttc

60

120

180

240

300

330
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180

240

300



ctgccctttg

<210> 5

<211> 639
<212>
<213>

<400> 5
atggcctccc

gatacggagg

gctggggett

ctcacagatg
gactccacgg
ctgccctttg
ccggeggteg
atccagcgcc
cgcaacttcc
ctgcgccgcec

gggegteeses

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

DNA

<220>
<223>

<400> 6

DNA
Homo sapiens

4926

aggatgatct

tgttctctgg
ctgaggtcag
gtccacagtg
agttctatgt
aggagcagca
aggatgatct
tggtgctcaa
tgggcaccgc
agctgccaga
acaagtaccg

aggageecgs

construct 3

gaggaggtga

ccgcatcctg
tcgcaggctg
ccaggccttc
actgegggceg
ggacctgttc
gaggagggac
gccggacges
ctgcttcgcec
ggacctggag
cgtggaaaag

ggccgeeess

Artificial Sequence

ttggccactc cctctctgeg cgectcgetceg

cgacgcccgg gectttgecccg ggeggectca

gccaactcca tcactagggg ttcctgacat

attacggggt cattagttca tagcccatat

atccgcaaca
gagaaccggc
gtgcccatcc
gctcagctgg
ctcaaggaca
ctcgggcegcc
gacgtgctca
aactggcagg
gaccaggagc
geggegegag

ctgttctga

ctcactgagg
gtgagcgagc
tgattattga

atggagttcc

atagcgacca
tggtgctgct
tcaaggactt
ccctggtgta
tgccaaagaa
agttctcagt
ctcgcgacgg
aggcggecega
cacggagcct

gegggegega

ccgggcegacc
gagcgcgeag
ctagttatta

gcgttacata

ggacgagctg
gttctttggt
cttcgtgcegg
cgtgtcccag
atggcttttc
ggagcgectg
cgccgacgag
ggtgctggac
caccgagtgc

ccccggggsga

aaaggtcgcc
agagggagtg
atagtaatca

acttacggta

330

60
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180

240

300
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420

480

540

600

639
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180

240



aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
ttctgcttca

ttttaattat

g888ceLesc
cggcgegctc
gcgaagegeg
cgcctegegce
ggatgagcac
cgtgcegggc
cggggagesc
gcgagecgca
tcccaaatct
ggcgaagegs
gcgecgecegt
cggggsgeac
ccatgttcat
gtctcatcat
ctgattcgca
ttggagaaca

ttcgtgccaa

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
ctctccccat
tttgtgcagc
gageeecees
cgaaagtttc
cggcgeecss
cgcccgececc

ggcccggcett

ggggeetgsc
tcgggggags
gccattgect
ggcggagecg
tgcggegecg
ccccttctcec
ggggcraggsc
gccttcettcet
tttggcaaag
acaattccga
ggcttgtgct

tcctgaagga

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc

ctcccccccc

gatggggscg
gcgegecgas
cttttatggc
gagtcgctgc
ggctctgact
cgggtgeges
ggcaggtggg
ggcgeescees
tttatggtaa
aaatctggga
gcaggaagga
atctccagcc
ggggttcggc
ttttcctaca
aattgccgcc
ccaagacgaa
gctgttcttt

tttcttcgtg

5
ccccgecccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

tccccacccc

£888888888
gcggagaggt
gaggcgscees
gttgccttcg
gaccgcgtta
gctccgtgeg
ggtgcegggc
ccccggageg
tcgtgcgaga
ggegeegeceg
actgggcggsg
tcggggcetgc
ttctggecgtg
gctcctgggc
accatggcca
ctggataccg
ggcgegeggas

cggctgactg

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatcgaggt
caattttgta
gggrgegesc
geggeggeag
cggegeeesc
cccecgtgecc
ctcccacagg
gggcgtggeg
g888cgLesC
ccggeggctg
gggcgeages
caccccctct

gagggccttc

cgcagggssea
tgaccggegg
aacgtgctgg
gcctcttctc
aggccgaagt
cgtgtcctca

acgaattcta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gagccccacg
tttatttatt
caggeggesc
ccaatcagag
cctataaaaa
cgctccgegce
tgagcgggcg
cggggctcegce
cgcctcecgggc
tcgaggcgceg
acttcctttg
ageggeeges
gtgcgtcgcc
cggectgectt
cctctgctaa
ttattgtgct
cggacgcatc
ctcgcggaga
gtgccaggct

cgtcctccgg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



gccgeccagce
ttcctcaagg
tagaataaaa
tatggtgctt
tttttcttat
caagtggtcc
tcaaggcata
tgagagggtsy
aaataaattt
gaaatcaaaa
gaagcaaagg
agagcttccg
cacttacaca
aaagtgtcaa
tgttagtgac
tcccgegtgg
accctggcca
ctgacattgg
cttggggctt
cccctegttc
agtgtgggac
tgagtgactt
gccctaatca
cctcccacct

cccagggcat

tggcactggt
acatgcccaa
gatctttatt
ctggctctgc
tcaataccta
ttgtcctctc
taatcagtaa
aaaccctcaa
gaatgggtta
gaagaaaatt
caacaaggag
tttcatgcaa
cggtagcgat
aggcaaatgg
aaagcccctg

agtcatttag

gggccccagce

ggcccggcect

tcttgggcecg
ttcatatcct
cacaaatgag
tctaggacag
tcaattagca

ctgccacctc

tggtgggatt

gtacgtgtcc
aaagtggctg
ttcattagat
agttattagc
ggtaggtaga
tcccagtcaa
taagtgatga
aatgaaatga
aagaattaaa
ctaatattca
gctgaggggt
tgaaaagagt
ggtacacttt
ccaaatggtt
agtcaagatg
gagtagtcgc
tggcagcegag
ggcttgggtc
ccactgctcc
tctctagtgc
ttttcacctg
taatctgctt
gagccggtga
cactctcctt

gcactgagct

6
caagactcaa

ttcctgecgt
ctgtgtgttg
atagtgttac
tgctagattc
attctgaatc
tagaagggta
aatcagaccc
ctaagaccta
cgttgcagcc
ggggaaages
ttggagacgg
gtattatgta
ccttgtccta
acagcagccc
attagagaca
ggtgggagac
cctctggect
cgctcctctc
tccctccact
gcctggggac
taggctaaaa
aggtgcagaa
cctgggatgt

gggtcattag

ccgaggaaca
ttgaggacga
gttttttgtg
catcaaccac
tggaaataaa
tagttggcaa
tatagaagaa
ttgtcttaca
aaaccataaa
gttttttgaa
catgggtgtt
atggtggtga
tattttacca
tagctgtagc
ccataactcc
agtccaacat
tccgggcaga
ttccccaggg
cccccatccc
ttcatccacc
acacgtgccc
tgggacttga
cctaccgcect

gggggctggc

cgtaatcctg

gcaggatctg
cttgcggcgc
tgatgtccct
cttaacttca
atatgagtct
gattctgaaa
ttttattata
ccataaacaa
aatttttaaa
tttgatatga
tcatgaggac
ctggactata
cgatcttttt
agccatcggc
taatcggctc
ctaatcttcc
gcagagggecg
gccctctttc
accccctcac
cttctgcaag
ccacaggtgc
tcttctgtta
ttccaggcct
acacgtgtgg

gacaagggca

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



gacagggcga
accccactcc
tccaaatagc
agacagaagg
gctcatggceg
gggcaggtga
gcctceggcecc

gggctctgag

ctgccccaaa

ggccacagcg
gtttggttcc
gcaagaggtg
ggtttgggag
cgtgaccctc

atggcctcac

gacaccgagg
gccggagegt
ctcactgatg
gattccactg
ctgcccttcg
ccggecgtcg
atccagaggc
cggaacttcc

ctcagacgcc

gcggagggcc
tcctectgetg
atggtggcct
ggaatctcgg
gtaatgggac
tctcagagga
taaatagtct
cagtttcacc
ggcggacgea
gctcccacag
cagcaaatcc
ggaggaggasg
cttttaaggt
aggtgatgcg
tgttctccgg
ctgaagtctc
gcccgcagtg
agttttacgt
aggaacaaca
aggacgacct
tggtgctgaa
tgggcaccgc
agctgcccga

acaagtaccg

agctccgggsg

gacccccact

tggatgccca

tcaagaggga

aaggctggcc

ggctcacttc
ccctgggcett
acccaccccc
ggacagtaga
tcaccgccac
ctctgagccg
gtctaagtcc
gaagaggccc
ccagggceegg
gcgcatcctc
ccgccggcetg
ccaagccttc
gctccgggcea
ggacctgttc
gagaagggac
geeegacggs
ctgtttcgca
ggatctggag

cgtggaaaag

7
ctcaggcaag

tcatagggca

gggaagcctc
gaggtcgccc
agccatccca
tgggtctcac
tcaagagaac
cagtctgcaa
agggaacaga
cttcctggceg
cccttgeggg
caggcccaat
gggctgatcc
ctgccgtcgg
atccgaaaca
gaaaacaggc
gtcccaattc
gcgcagcectgg
ctgaaagaca
ctgggacgcc
gacgtgctta
aattggcagg

gaccaggaac

gcegegagag

gctgggggct

cttcgtgttc
agagttgctt
tgttcaaggc
ccctcagaag
attcttggat
cacatgagaa
atcctgaccc
gaacacataa
gggatgggtg
ctcgcctcag
taagagatca
cacaggccag
ggacagggct
acagcgatca
tcgtgctcect
ttaaggactt
ccttggtgta
tgcctaagaa
agttcagcgt
cccgggatgg
aggccgecga
ctcggtccct

gaggacggea

tcccccagac
tcaaagggct
atctccctct
cacccagcca
ggacccggtg
ccggttccag
aggaggattc
gtgggtccac
acacagagag
gggcgtctga
gagcagggea
ggtagtgtag
tataaagcgc
ttccatagcc
ggacgaattg
gttcttcggt
ctttgtgcgc
tgtgtcgcaa
gtggcttttc
ggaacggctg
cgctgacgaa
agtgctcgac
gaccgagtgc

cccgggtggc

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



g8888agece
aatggttaca
cattctagtt
gttggccact
ccgacgeccg
ggccaa
<210> 7
<211>

<212>
<213>

DNA
<220>
<223>

<400> 7
gcggeegcett

aggtcgcccg
agggagtggc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccccacgtt
tatttatttt
ggcggesces
aatcagagcg

tataaaaagc

4942

aagagggces
aataaagcaa
gtggtttgtc
ccctctcetgc

ggctttgccc

construct 6

ggccactccc
acgcccgggc
caactccatc
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
ctgcttcact
ttaattattt
ggcggesgceea
gcgegctcecg

gaagcgegeg

agccggtggc
tagcatcaca
caaactcatc
gcgctcgcetc

gggcggcectc

Artificial Sequence

tctctgegceg
tttgcccggg
actaggggtt
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
ctccccatct
tgtgcagcga
g888cgeesc

aaagtttcct

gegggegeea

8
ctgttctgaa

aatttcacaa
aatgtatctt

gctcactgag

agtgagcgag

ctcgctcgcet
cggcctcagt
cctgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

cccccccctc

tgggegcges
g888cCcgagsgc
tttatggcga

gtcgctgegt

acttgtttat
ataaagcatt
aaggaacccc
geegggegac

cgagcgcgca

cactgaggcc
gagcgagcga
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

cccaccccca

8888888888
ggagaggtgc
ggcgecegecs

tgccttcgcec

tgcagcttat
tttttcactg
tagtgatgga
caaaggtcgc

gagagggagt

gggcgaccaa
gcgegeagag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atcgaggtga
attttgtatt
gcgegegeca
ggcggeagec
geggeggecce

ccgtgccccg

4680

4740

4800

4860

4920

4926

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ctccgegecg
agcgesecess
gggctcgecg
cctcgggcecg
gaggegegsc
ttcctttgtc
cgggegeess
gcgtcgecgc
gctgecttceg
tctgctaacc
attgtgctgt
gccgcatcect
gtcgcaggct
gccaggcectt
tactgcgggc
aggacctgtt
tgaggaggta
atgtccctta
taacttcatt
atgagtctca
ttctgaaatc
ttattatatg
ataaacaaaa

tttttaaaga

cctcgegcecg
atgagcacgg
tgccgggegsg
gggagggctc
gagccgcagc
Cccaaatctgg
cgaagcggtg
gccgecgtcec
gggegeaces
atgttcatgc
ctcatcattt
gatccgcaac
ggagaaccgg
cgtgcccatc
ggctcagctg
cctcaaggac
gaataaaaga
tggtgcttct
tttcttattc
agtggtcctt
aaggcatata
agagggtgaa
ataaatttga

aatcaaaaga

cccgeeecgg
cccggettcg
gggetggegg
g8888a8LLL
cattgccttt
cggagccgaa
cggegeeggc
ccttctccat
ggcaggsgces
cttcttcttt
tggcaaagaa
aatagcgacc
ctggtgctgc
ctcaaggact
gccctggtgt
atgccaaaga
tctttatttt
ggctctgcag
aatacctagg
gtcctctctc
atcagtaata
accctcaaaa
atgggttaaa

agaaaattct

9
ctctgactga
ggtgcgggsc
caggtggsess
cgecggeggcec
tatggtaatc
atctgggagg

aggaaggaac

ctccagcctc
ggttcggcett
ttcctacagc
ttgccgccac
aggacgaact
tgttctttgg
tcttcgtgceg
acgtgtccca
agtggctttt
cattagatct
ttattagcat
taggtagatg
ccagtcaaat
agtgatgata
tgaaatgaaa
gaattaaact

aatattcacg

ccgecgttact
tccgtgeggg
tgccgggegg
ccggagcegcec
gtgcgagagg
cgeccgecegea
tgggcgggga
ggggctgecg
ctggegtgtg
tcctgggcaa

catggcctcc

ggatacggag

tgccggggcet

gctcacagat
ggactccacg
cctgececcttt
gtgtgttggt
agtgttacca
ctagattctg
tctgaatcta
gaagggtata
tcagaccctt
aagacctaaa

ttgcagccgt

cccacaggtg
gcgtggegeg
ggcgeescces
ggcggetgtc
gcgcagggac
ccccctctag

gggccttcgt

cagggggacg
accggeggcec
cgtgctggtt
ctgttctctg
gctgaggtca
tgtccacagt
gagttctatg
gaggagcagc
gaggatgatc
tttttgtgtg
tcaaccacct
gaaataaaat
gttggcaaga
tagaagaatt
gtcttacacc
accataaaaa

tttttgaatt

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



tgatatgaga
atgaggacag
ggactataca
atctttttaa
ccatcggctg
atcggctctc
aatcttccac
agagggcgct
cctctttcct
cccctcaccc
tctgcaagag
acaggtgctg
ttctgttagc
ccaggcctcc
acgtgtggcc
caagggcaga
ccccagacac
aaagggcttc
ctccctctag
cccagccagc

acccggtggg

ggttccaggc

gaggattcgg

gggtccacct

acagagaggsg

agcaaaggca
agcttccgtt
cttacacacg
agtgtcaaag
ttagtgacaa
ccgegtggag
cctggccagg

gacattgggg

tggggctttc
cctcgttctt
tgtgggacca
agtgactttc
cctaatcatc
tcccacctct
cagggcattg
cagggcgasgc
cccactcctc
caaatagcat
acagaaggsgsg
tcatggcggt
gcaggtgatc
ctcggcccta
gctctgagca
gccccaaagg

ccacagcggc

acaaggaggc
tcatgcaatg
gtagcgatgg
gcaaatggcc
agcccctgag
tcatttagga
gccccagcetg
cccggectgg
ttgggccgcc
catatccttc
caaatgagtt
taggacagta
aattagcaga
gccacctcca
gtgggattgc
ggagggccag
ctctgctgga
ggtggccttg
aatctcggtc
aatgggacaa
tcagaggagg
aatagtctcc
gtttcaccac
cggacgceagg

tcccacagtc

10
tgagggetsgs

aaaagagttt
tacactttgt
aaatggttcc
tcaagatgac
gtagtcgcat
gcagcgages
cttgggtccc
actgctcccg
tctagtgctc
ttcacctggc
atctgcttta
gccggtgaag
ctctccttcc
actgagctgg
ctccggggct

cccccacttc

gatgcccagg
aagagggaga
ggctggccag
ctcacttctg
ctgggctttc
ccacccccca
acagtagaag

accgccacct

ggaaagggca
ggagacggat
attatgtata
ttgtcctata
agcagccccc
tagagacaag
tgggagactc
tctggecttt
ctcctctccc
cctccacttt
ctggggacac
ggctaaaatg
gtgcagaacc
tgggatgtgg
gtcattagcg
caggcaaggc
atagggcact
gaagcctcag
ggtcgccectg
ccatcccacc
ggtctcacat
aagagaacca
gtctgcaaat
ggaacagaga

tcctggeggsg

tgggtgtttc
ggtggtgact
ttttaccacg
gctgtagcag
ataactccta
tccaacatct
cgggcagagc
ccccaggggc
cccatcccac
catccaccct
acgtgccccc
ggacttgatc
taccgccttt

gggctggcac

taatcctgga
tgggggcttc
tcgtgttctc
agttgcttat
ttcaaggcca
ctcagaaggg
tcttggatcc
catgagaaag
cctgacccgt

acacataaac

gatgggtggg

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



gcgtctgagt
gcaggggagce
tagtgtaggg
taaagcgccg
ccatagccat
acgagctgga
tctttggtgce
tcgtgecggcet
tgtcccagga
ggcttttect
agcgcctgcec
ccgacgagat
tgctggaccg
ccgagtgcct
ccggeegass
cagcttataa
tttcactgca
gtgatggagt

aaggtcgccc

gagggagtsgg

<210> 8

<211> 4498
<212> DNA
<213>

<220>

<223> cons

ttggttccca
aagaggtggsg
tttgggagct
tgaccctcag
ggcctccctg
tacggaggct
tggggcttgt
cacagatgag
ctccacggag
gccctttgag
ggcggtcegtg
ccagcgcctg
caacttccag
gcgecgecac
gggtggggag
tggttacaaa
ttctagttgt
tggccactcc

gacgcccggs

ccaagcggcc

truct 7

gcaaatccct
aggaggaggt
tttaaggtga
gtgatgcgcc
ttctctggcec
gaggtcagtc
ccacagtgcc
ttctatgtac
gagcagcagg
gatgatctga
gtgctcaagc
ggcaccgcct
ctgccagagg
aagtaccgcg
gaggeceees
taaagcaata
ggtttgtcca
ctctctgegc

ctttgecccgg

gcC

Artificial Sequence

11
ctgagccgcc
ctaagtccca
agaggececegg
agggceggcet
gcatcctgat
gcaggctgga
aggccttcgt
tgcgggegsc
acctgttcct
ggagggacct

cggacgggga

gcttcgccaa
acctggagga
tggaaaaggc
ccgggggsct
gcatcacaaa
aactcatcaa
gctcgetcgc

gcggecctcag

cttgcgggct
ggcccaatta
gctgatccca

gcegtegggg

ccgcaacaat
gaaccggctg
gcccatcctc
tcagctggcc
caaggacatg
cgggegecag
cgtgctcact
ctggcaggag
ccaggagcca
ggcgegagsc
gttctgaaac
tttcacaaat
tgtatcttaa

tcactgaggc

tgagcgageg

cgcctcagga
agagatcagg
caggccagta
acagggcttt
agcgaccagg
gtgctgctgt
aaggacttct
ctggtgtacg
Ccaaagaaat
ttctcagtgg
cgcgacggceg
geggeegags
cggagcctca
gggegegacc
ttgtttattg
aaagcatttt

ggaaccccta

cgggcgacca

agcgcgcaga

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4942



<400> 8
gcggeecgcett

aggtcgcccg
agggagtggc
atgaaaataa
acttctttgg
cgtacaccag
agaagtcctt
acagcagcac
cctggtcgcet
caattctttg
gaaaaagaag
accccgecct
gagatggaga
cctgeccggeg
gatttcggct
ataaaaggca
gcgcccctcc
ctgccgccac
acccgaagcc
gageccgggsc
gactcccgcc
aaaaggaaac
ccecgeeccge

ccatcgctgc

ggccactccc
acgcccgggc
caactccatc
agatctttta
catgtccttg
ggccagctga
gaggatgggc
cagccggttc
attgttgcgg
ccaaaatgat
aaggcatgaa
gccccgtcecc
aggggacgsc
ccgcaccgct
ccgccagatt
atggctgegg
cccgagcecct
ccccegeccg
gggecegtgcet
ggecgecgcg
cgecegegegc
tttcggagcg
ccctecgeccc

acaaaataat

tctctgegceg
tttgcccggg
actaggggtt
ttctacctcc
aggaacaggt
gccgeecgea
acgaaggcct
tccagcctgce
atcaggatgc
gagacagcac
catggttagc
ccccgaaggc
ggcgeggega
tcgcccgegc
tgggacaaag
ctcgeccgegc
cccecggeecg
gcacggegag
catcccgccc
aggegsgceecg
ttcgettttt
cgcecgectctg
gccecgeccc

taaaaaataa

12

ctcgctcgcet
cggcctcagt
cctcacacaa
tcagatcatc
cctgectgctc
gtacatagaa
ggcactgtgg
gactgacctc
ggccagagaa
aataaccagc
agaggccgcc
agccgtcccc
cgcacgaagg
ccgctagagg
gaagtccctg
ctcgacagcc
aggcggeccc
cceccgegeca
gctcacctgt
gagcgggeca
atagggccgc
attggctgcc
gcctggegeg

ataaatacaa

cactgaggcc
gagcgagcga
aaaaccaaca
ctcaaagggc
ctccgtggag
ctcatctgtg
acaagccccg
agcctccgta
cagggaggcc
acgttgccca
ggtcacacgc
ctgcggcagc
ccctcccecgc
gggtgeggceg
cgccctctceg
gccggcegctc
gccecgececg

cgccccgeac

gggagtaacg
cgggecgaag
cgeccgecegcec
gccgcacctc

cgcccccccc

aattgggggt

gggcgaccaa
gcgegeagag
cacagatcta
aggaaaagcc
tcctgggaca
agccgcacga
gcaccaaaga
tccagttcgt
atggtggcegg
ggagctgtag
cagaagccga
cccgaggctg
ccagttcctt
gcgecctccca
cacgattacc
cggggecegcec
gcacccccac
ggagccccgce
cggtcagtca
gcaacgcagc
gcctcgccat
tccgecctcegce

cccccecgcecc

g888agLLLs

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gggagatggg

atacgtagat
aggcegggeca
gatgtactgc
tccctattgg
tgggcggtca
ggctatgaac
ggaggctgag
gcaatgaaaa
cgatggtaca
atggccaaat
cctgagtcaa
ttaggagtag
cagctggcag
gcctggettg
gccgccactg
tccttctcta
tgagttttca
acagtaatct
agcagagccg
cctccactct
gattgcactg
ggccagctcc

gctggacccc

gagagtgaag
gtactgccaa
tttaccgtca

caagtgggca

cgttactatg

gccaggeges
taatgacccc
gggtggggaa
gagtttggag
ctttgtatta
ggttccttgt
gatgacagca
tcgcattaga
cgagggtggs
ggtccctctg
ctcccgctcc
gtgctccctc
cctggectgg
gctttaggcet
gtgaaggtgc
ccttcctggg
agctgggtca

ggggctcagg

cacttcatag

cagaacgtgg
gtaggaaagt
ttgacgtcaa
gtttaccgta
ggaacatacg
ccatttaccg

gtaattgatt

agggcatggg
acggatggtg
tgtatatttt
cctatagctg
gcccccataa
gacaagtcca
agactccggg
gcctttcccc
tctcccccca
cactttcatc
ggacacacgt
aaaatgggac
agaacctacc

atgtgggsgsc

ttagcgtaat

caaggctggg

ggcacttcgt

13
ggctcacctc
cccataaggt
tagggggcsgt
aatactccac
tcattattga
taagttatgt
actattaata
tgtttcatga
gtgactggac
accacgatct
tagcagccat
ctcctaatcg
acatctaatc
cagagcagag
aggggccctc
tcccaccccc
cacccttctg
gcccccacag
ttgatcttct
gcctttccag
tggcacacgt
cctggacaag
ggcttccccc

gttctcaaag

gatggtaata
catgtactgg
acttggcata
ccattgacgt
cgtcaatggg
aacgcggaac
actagtcaat
ggacagagct
tatacactta
ttttaaagtg
cggctgttag
gctctcccgc
ttccaccctg
ggcgctgaca
tttccttggg
tcaccccctc
caagagtgtg
gtgctgagtg
gttagcccta

gcctcctccc

gtggcccagg

ggCagacagsg

agacacccca

ggcttccaaa

gcgatgacta
gcataatgcc
tgatacactt
caatggaaag
cgggggtcegt
tccatatatg
aatcaatgtc
tccgtttcat
cacacggtag
tcaaaggcaa
tgacaaagcc
gtggagtcat
gccagggecc

ttggggcccg

gctttcttgg
gttcttcata
ggaccacaaa
actttctagg
atcatcaatt

acctctgcca

gcattggtgg
gcgagcggag
ctcctcctct

tagcatggtg

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



gccttggatg

tcggtcaaga

ggacaaggct

aggaggctca

gtctccctgg
caccacccac
cgcaggacag
acagtcaccg
atccctctga
ggaggtctaa
aggtgaagag
tgcgccaggg
ctggccgcat
tcagtcgcag
agtgccaggc
atgtactgcg
agcaggacct
atctgaggag
tcaagccgga
ccgectgett
cagaggacct
accgcgtgga
gcgggeccees
gcaatagcat

tgtccaaact

cccagggaag
gggagaggtc
ggccagccat
cttctgggtc
gctttcaaga
cccccagtct
tagaagggaa
ccaccttcct
gccgececttg

gtcccaggcc

gccegggetg
ccggectgecg
cctgatccgc
gctggagaac
cttcgtgccc
ggcggctcag
gttcctcaag
ggacctcggg
cggggacgtg
cgccaactgg
ggaggaccag
aaaggegecg
ggggctgttc
cacaaatttc

catcaatgta

cctcagagtt
gccctgttca
cccaccctca
tcacattctt
gaaccacatg
gcaaatcctg

cagagaacac

ggcggggatg

cgggctcgcec

caattaagag
atcccacagg
tcggggacag
aacaatagcg
cggctggtgce
atcctcaagg
ctggccctgg
gacatgccaa
cgccagttct
ctcactcgcg
caggaggcgg
gagccacgga
cgaggegesc
tgaaacttgt
acaaataaag

tcttaaggaa

14
gcttatctcc

aggccaccca
gaagggaccc
ggatccggtt
agaaaggagg
acccgtgggt
ataaacacag
ggtggggegt
tcaggagcag
atcaggtagt
ccagtataaa
ggctttccat
accaggacga
tgctgttctt
acttcttcgt
tgtacgtgtc
agaaatggct
cagtggagcg
acggcgecga
ccgaggtgct
gcctcaccga
gcgaccccgg
ttattgcagc
catttttttc

cccctagtga

ctctagacag
gccagctcat
ggtggggcag
ccaggcctcg
attcgggctc
ccacctgccc
agagggccac
ctgagtttgg
gggagcaaga
gtagggtttg
gcgeccgtgac
agccatggcc
gctggatacg
tggtgctggg
gcggctcaca
ccaggactcc
tttcctgecc
cctgeccggeg
cgagatccag
ggaccgcaac
gtgcctgcegc
gggagggest
ttataatggt

actgcattct

tggagttggc

aaggggaatc

ggcggtaatg

gtgatctcag
gccctaaata
tgagcagttt
caaaggcgga
agcggctccc
ttcccagcaa
ggtgggagga
ggagctttta
cctcaggtga
tccctgttct
gaggctgagg
gcttgtccac
gatgagttct
acggaggasgc
tttgaggatg
gtcgtggtgc
cgcctgggcea
ttccagctgc
cgccacaagt
gg888aggags
tacaaataaa
agttgtggtt

cactccctct

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



15

ctgcgecgectc gctcgectcac tgaggeccggg cgaccaaagg tcgcccgacg cccgggettt

gcccgggegg cctcagtgag cgagcgageg cgcagagagg gagtggccaa geggecgc

<210> 9

<211> 5297
<212> DNA
<213>

<220>

<223> cons

<400> 9
gcggecgcett

aggtcgcccg
agggagtggc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccccacgtt
tatttatttt
ggcgeesces
aatcagagcg
tataaaaagc
ctccgegecg
ageggsecess

gggctcgeceg

truct 8

ggccactccc
acgcccgggc
caactccatc
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
ctgcttcact
ttaattattt
ggcggeegcga
gcgecgctcceg
gaagcgegesg
cctcgegecg
atgagcacgg

tgccgggegg

Artificial Sequence

tctctgegeg
tttgcccggg
actaggggtt
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
ctccccatct
tgtgcagcga
g888cgeesc
aaagtttcct
gegeggegeea
cccgeeecgg

cccggettcg

gggetggcgg

ctcgctcgcet
cggcctcagt
cctgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

cccccccctce

tgggegcgss
ggggcgagsc
tttatggcga
gtcgctgegt
ctctgactga
ggtgcgggsc

caggtggsess

cactgaggcc
gagcgagcga
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

cccaccccca

£888888888
ggagaggtgc
ggcggesgecs
tgccttcgcc
ccgecgttact
tccgtgeggg

tgccgggegg

gggcgaccaa
gcgegeagag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atcgaggtga
attttgtatt
gecgegegeca
ggcggeagec
geggeggecc
ccgtgccccg
cccacaggtg
gcgtggegeg

g8cgegeccyg

4440

4498

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



cctcgggecg
gaggegegec
ttcctttgtc
cgggcgeees
gcgtcgecgc
gctgecttceg
tctgctaacc
attgtgctgt
gccgcatcect
gtcgcaggct
gccaggcectt
tactgcgggc
aggacctgtt
tgaggaggta
atgtccctta
taacttcatt
atgagtctca
ttctgaaatc
ttattatatg
ataaacaaaa
tttttaaaga
tgatatgaga
tcccagcaat
cctggccaat

catgcatgcc

gggagggctc
gagccgcagc
ccaaatctgg
cgaagcggtg
gccgecegtcc
ggeggeaces
atgttcatgc
ctcatcattt
gatccgcaac
ggagaaccgg
cgtgcccatc
ggctcagctg
cctcaaggac
gaataaaaga
tggtgcttct
tttcttattc
agtggtcctt
aaggcatata
agagggtgaa
ataaatttga
aatcaaaaga
agcaaaggca
ttgggaggcc
atggtgaaac

tggaatccca

g8888agges
cattgccttt
cggagccgaa
cggegeeggc
ccttctccat
ggcagegsgcees
cttcttcttt
tggcaaagaa
aatagcgacc
ctggtgctgc
ctcaaggact
gccctggtgt
atgccaaaga
tctttatttt
ggctctgcag
aatacctagg
gtcctctctc
atcagtaata
accctcaaaa
atgggttaaa
agaaaattct
acaaaaggac
aaggtgggta
cccgtctcta

acaactcggg

16
cgecggeggcc

tatggtaatc
atctgggagg

aggaaggaac

ctccagcctc
ggttcggctt
ttcctacagc
ttgccgccac
aggacgaact
tgttctttgg
tcttcgtgceg
acgtgtccca
agtggctttt
cattagatct
ttattagcat
taggtagatg
ccagtcaaat
agtgatgata
tgaaatgaaa
gaattaaact
aatattcacg
agggaaggga
gatcacctga

CCaadaaaac

aggctgaggc

ccggagegcec
gtgcgagagg
cgeccgecgea
tgggcgggga
ggggctgeceg
ctggegtgtg
tcctgggcaa

catggcctcc

ggatacggag

tgccggggct

gctcacagat
ggactccacg
cctgeccecttt
gtgtgttggt
agtgttacca
ctagattctg
tctgaatcta
gaagggtata
tcagaccctt
aagacctaaa
ttgcagccgt
gcagtggttc
gattaggagt
aaaaattagc

aggagaatcg

ggcggcetgtc
gcgcagggac
ccccctctag

gggeccttcgt

cagggggacg
accggeggcec
cgtgctggtt
ctgttctctg
gctgaggtca
tgtccacagt
gagttctatg
gaggagcagc
gaggatgatc
tttttgtgtg
tcaaccacct
gaaataaaat
gttggcaaga
tagaagaatt
gtcttacacc
accataaaaa
tttttgaatt
acgcctgtaa
tggagaccag
tgagcctggt

cttgaaccca

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



g8aggcgegag
gaccccgcag
ccaccccata

taggacaagg

geggtcacag

tcccccgggg

gcactcggtg
gtccagcacc
ctcgtcggceg
caggcgctcc
gaaaagccat
ctgggacacg
ccgcacgaag
accaaagaac
cagctcgtcc
ggctatggaa
gcgctttata
ctacactacc
tccecctgctc
tcagacgccc
ctctctgtgt
gtggacccac
gaatcctcct

ctggaaccgg

attgcagtga
gccctacagg
atattataga
ctggtgggca
ggatgccacc
tcgecgcccgce
aggctccgtg
tcggccgect
ccgtcgcgag
actgagaact
ttctttggca
tacaccaggg
aagtccttga
agcagcacca
tggtcgctat
agccctgtcc
ctggecctgtg
tgatctctta
ctgaggcgag
cacccatccc
ttatgtgttc
gggtcaggat
ttctcatgtg

atccaagaat

gccaagattg
ttgtcttccc
aggacaccta
ctggagtggc
ctcagaacag
ctcgcgecgce
gctcctggtc
cctgccagtt
tgagcacgtc
ggegeecgag
tgtccttgag
ccagctgagc
ggatgggcac
gccggttctc
tgttgcggat
ccgacggcag
ggatcagccc

attgggcctg

cccgcaaggg
cgccaggaag
tctgttccect
ttgcagactg
gttctcttga

gtgagaccca

17
tgccactgca
aacttgcccc
gtcagacaaa
aacttccagg
ccecceeggec
cttttccacg
ctccaggtcc
ggcgaagcag
cccgtccggce
gtccctcectc
gaacaggtcc
cgcccgcagt
gaaggcctgg
cagcctgcga
caggatgcgg
ccggececctgg
gggcctcttc
ggacttagac
cggctcagag
gtggcggtga
tctactgtcc
ggggetgggt
aagcccaggg

gaagtgagcc

ctccagcttg
ttgctccata
atgatgcaac
gccaggagasg
ccgccctcect
cggtacttgt
tctggcagct
gcggtgccca
ttgagcacca
agatcatcct
tgctgctcect
acatagaact
cactgtggac
ctgacctcag
ccagagaaca
cgcatcacct
accttaaaag
ctcctectcec
ggatttgctg
ctgtgggagc
tgcgtccgcc
ggtgaaactg
agactattta

tcctctgaga

gttcccaata
ccacccccct
ttaattttat
gcactgggga
ccccaccccc
ggcggegeag
ggaagttgcg
ggcgctggat
cgaccgecgg
caaagggcag
ccgtggagtc
catctgtgag
aagccccagc

cctccgtatc

gggaggccat

gagggtcacg

ctcccaaacc
cacctcttgc
ggaaccaaac
cgectgtggcec
tttggggcag
ctcagagccc
gggccgagec

tcacctgccc

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



caccgggtcc
tggctgggte
agagggagat
agccctttga
gtctggggga
tgcccttgtc
ccacacgtgt
aggcctggaa
taacagaaga
gcacctgtgg
cttgcagaag
gtgaggggst
gaaagaggec
cgccctctgc
ggaagattag
gagccgatta
gccgatggct
aaaaagatcg
tatagtccag
gtcctcatga
ggagttggcc
cgcccgacgc
agtggccaag

<210>
<211>

10
4360

cttctgaggg
gccttgaaca
aagcaactct
gaacacgaag
agcccccagc
caggattacg
gccageccccc
aggcggtagg
tcaagtccca
gggcacgtgt
ggtggatgaa
gggatggeses

ccctggggaa

tctgcccgga
atgttggact
ggagttatgg
gctacagcta
tggtaaaata
tcaccaccat
aacacccatg
actccctctc

ccgggectttg

cggecgce

tgggatggct

gggcgacctc

gaggcttccc
tgccctatga
cttgcctgag
ctaatgaccc
acatcccagg
ttctgcacct
ttttagccta
gtccccaggc
agtggaggga
gagaggagesg
aggccagagg
gtctcccacc
tgtctctaat
gggctgetgt
taggacaagg
tacataatac
ccgtctccaa
ccctttcccc
tgcgecgctceg

ccecgggegsgc

18
ggccagcctt

tccctcttga
tgggcatcca
agtggggsgtc
ccccggagcet
agctcagtgc
aaggagagtg
tcaccggctc
aagcagatta
caggtgaaaa
gcactagaga
ggagcagtgg
gacccaagcc
ctcgctgcca
gcgactactc
catcttgact
aaccatttgg
aaagtgtacc
actcttttca
acccctcagc
ctcgctcact

ctcagtgagc

gtcccattac
ccgagattcc
aggccaccat
cagcagagga
ggccctccgc
aatcccacca
gaggtggcag
tgctaattga
ctgtcctaga
ctcatttgtg
aggatatgaa

cggcccaaga

aggccgggcc

gctggggccc

ctaaatgact
caggggcttt
ccatttgcct
atcgctaccg
ttgcatgaaa
ctccaggaac
gaggceggsc

gagcgagegce

cgccatgagc
ccttectgtct
gctatttgga
ggagtgggsgt
tcgccctgtc
atgccctggg
aggtgggagg
tgattagggc
aagtcactca
gtcccacact
gaacgagges
aagccccaag

ccaatgtcag

tggccagggt

ccacgcggga

gtcactaaca
ttgacacttt
tgtgtaagtg
cggaagctct
ccctagtgat

gaccaaaggt

gcagagagegs

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5297



<212>
<213>

DNA
<400> 10

tcaacaaatg
aatttgaaca
atggacaata
tgcacggtaa
aattacctgt
attgacaata
caggaaccca
cccagacata
gacaaaactc
gcatttgttt
ttgtctagtt
gctaacttct
tataaaccac
aaatcaagac
attaaccaca
gagtaacaaa
gcatccttgt
acaaacactt
ggcttaatca
tctgagttaa
aagatgcaac
tacatttttt

atttttcaaa

Homo sapiens

tctcacaatt
agagatgtaa
ttagtgtggt
tcttacccag
gacatctcat
atacacaaat
aaaatgacgt
cattttgttt
tggccactgg
aagaaggaaa
aggacaaaga
attatttgct
atgataaaat
tgatttttat
agagggtaaa
gtaaaaacac
agactctgag
taagtaagtc
tgtgacttta
gtactgaatc
cttctatttt
aaaaataata

atgttactgc

aatacatttg
aagttaggaa
gcctcaacaa
ctagtgtttt
taatcctctt
tagctaagtg
taatgtaatg
gcaccatcac
cagtgtgtgc
tcttaatgca
taaatgagca
tatttatgga
aattgaaatt
atgcatttca
caaaatcaat
tagaagaaat
aaagctgata
acagtagcat
atataaacat
tttttaacac
cttcgtaaca
gtctcgtatt

tactaaacca

19

gcctaatgtt
ttactctagt
agacttttgc
cttaatgtcc
tttcctcaca
acgctttatg
cagatcccaa
caagattaat
taggctgtcg
cagaaaacaa
actgtcatga
ctggtgttta
ccttttgett
acctgcagga
gcctgagaaa
ttggataaag
tagagacgct
ctactgctgc
gaacagtttc
tccaaagagg
attacttata
tgattaattt

cagccctggc

ttaggacaag
gaaaacagat
ctcttgcata
tggggagect
aacgcataat
gtgttggttt
aaggcagtct
cctcctctgg
gaaaacaaac
cggcgtagtg
ttcagatcaa
attaaaagta
tcactataaa
cctttaaatg
atatgctttg
ttcttaactt
ttttccaaat
atcatcaact
ttaattacga
tagcatatgc
gctgaaacat
aacatctact

taatgatcgt

acaaatattt
ttggatgatg
ctattatgat
gatcattgta
taatggtaac
tgattaacgt
gcactttgac
atgaagatga
cgcctcaact
tcatttccta
ctgcttccct
tacctagata
tggtttttgg
ataaattctt
tctctgactt
catcagtgag
tataaaagag
tctaaattca
ttttcacaaa
taatttttta
cttaatggta
tatttaggct

attccacttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



aaaaacggag
actatcattt
aatccaccaa
ataaaaagaa
ttgctgtggg
aaaacagact
gtccctgcett
ggttattgaa
ttaaatatta
tgcaccaact
tggggagtcc
caacaataaa
atatttgggc
aaactggccc
attgataaat
aattgaaagc
ttacaacgtg
agctataaaa
ttaatttata
attttcactt
agaaatctat
tgccaagtta
tctgtgggaa

gtagacatgt

taagaagaaa
atggacaaaa
aattggaaag
gatactattt
tatgtatttt
gccttacaac
gcaatatatt
agttacaagg
ttttaaaatc
ttcaccagca
tacagaggtc
ttatttttta
ttaattcata
aatattatac
ttacaatagt
ttcaaatcta
gcttttaggt
ctactttctt
ttttttcagc
ttcaacttat
ttttcaggtt
cttttttgtt
agcatgtttt

ttttgctttg

agccatattt
atatgcaaca
caaagatcac
ttgattaaaa
caattgtgag
tgcttgtcat
gtcttacgac
agcaaaataa
aaaagcagct
cacaaaccca
atattttcac
ttattttggc
tgttaaatag
agaaacccaa
aatgtaattt
aaaaaaaaaa
agctgcagta
agatgtctat
agctacaatg
tcaagttcat
taaatgtggt
gttgttctaa
cttaagtatt

aaaacataat

20
tcatgctttg
cgtaaagtga
cgaaattatg
aaagagaata
gcctctaatc
agcagtttaa
tacgtttacc
tgtttttaga
catttttaaa
ttgtaaagca
tctgcctaac
aggaataagt
gtcgggataa
attaggcact
ctttacactg
aattgacaat
acatctttaa
agcaaactgt
aatgttactt
agagagcaac
accctgactt
ggaaagattt
taatcggaca

cttatcaggg

ttctattttt
tgtcataaaa
aaacattgtg
tcttaaaaag
cacctctccc
ttttgaaaaa
ttttttattt
gaattttttt
tcgacatatt
aactggaatt
taaaccataa
atagccttga
accaatgcta
caccaccaaa
caaagccaaa
cttttaatca
ctggttaaaa
ttgaaacctc
tcttccagtc
ctatgaagcc
ttcataagct
tatgcaaata

tttccacacc

gtggttggtg

cacacaaata
atttgaaata
ggtatatttg
aagattttgg
Ccaaaataag
tgcctcatct
tttgggesess
cttctcttgt
aagtgttagc
taaggggcaa
atcaagatta
attttgaaag
gaagaaattg
ctaattagta
gaaataggat
aaggcattgt
acactcatca
ccaaagtgcc
caaatgtatc
acaattttat
ccaatagttg
aagagactgc
acaacacttt

tacaattctt

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



gtctgttttc
cagctaaggc
aacgcattga
cccgtttaca
ttctaacatt
ttccttattt
tctcctcaca
tccttgcatc
tatttcgtaa
gaaaatcaca
tacagtttat
aaattcctac
aatgcctgat
tatttagaca
tgcctcaact
aatgagggtt
taaactgtaa
agatagtctc
cctaattctg
agactgtctc
aaataatcta
tactcattag
tcaaatagaa
acagaacaac

acatttttgg

ttacctttga
atttccttac
acagggtgtc
tagaagaaaa
ttcctctcga
gtacaaacaa
tggaacaaac
tatatttcaa
cattacataa
acattgtact
ggaaaaataa
cattaaaaat
gatttttata
aatgaaaatg
ttggtttttt
ctgcctgtat
tacaagtgac
cagagttgta
tagagaatag
tagatttaat
caagataatt
aattaagatt
ttctcattcc
aatatttatt

aacacttaca

atttgagctc
tagggagttt
aatttaggtt
caaatatgat
tatatctttt
gtgaaattgg
tgctagagaa
aatagtacat
ggctttccat
atgcttctcc
tagttattta
gtgctttcac
aacagaacct
aagcagcatg
ggtaactgcc
ttttctccca
acacactaaa
aaaagtagga
gccactgata
ttttttaaaa
aactgaatat
ttgaaaggca
tattaacctg
atctaacgta

atctgaatag

21
tatttataag

tacacgaaca
tccggtacaa
aaagcggtta
cggaataaac
gtccccttca
acttggttta
ggtttttcca
gcatttttat
agcaagttaa
agtgtagcgt
ttcagttatt
ataaatctgc
acatgaagtc
ctttggagac
agaatgtcaa
aatagcccta
ctgttcagct
atgctatatt
taaagaaact
aatctataat
catttatcta
tcaaatatgt
ccataagttt

acaactaaaa

gctcaactaa
caattaatat
tgtaacctta
aatatgtatc
aaagggaagt
cgatggaagg
cacaaaatgg
taaatctatg
tcatgggaga
ttttcacttt
acttacctgt
attataatgt
attttggttc
caaaggaacg
tatcctttat
ataaggttcg
taaatctgtt
ttattatttg
actttagagg
ctttcctgtt
attaaataaa
aactaaaatt
tgcgttcaat
ttaaaaataa

aaatcagaca

atgatgtctg
gaaagcacac
tcgaagtgtt
tgtcttagat
gaattcttca
cactggcctt
aaacatttaa
tgtgatgaca
atggcttgca
actgcgaata
tgctgtggga
aggctatacc
agggctgtac
ttcttataca
taaggatctt
aaagcaaatg
cattttgttt
ttttggaaaa
agatttatta
tttattttcc
ttttcccatt
aattaaaatt
gtttccagta
ctccaggaga

tttctgtgtg

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



22

aaaaatagct attgtaaatt aaaatggttg agggagaata

<210> 11

<211> 330
<212> DNA
<213>

<400> 11
atggcctcct

gatacagaag
gctggggcett
ctcacggatg
gactccactg
ctgccctttg
<210> 12

<211> 330
<212> DNA

<213>

<220>
<223>

<400> 12
atggccagcc

gataccgagg
gcgggagegt
ctgactgacg
gactcaaccg
ctgccgtttg
<210> 13

<211> 639

<212> DNA
<213>

Homo sapiens

tgttctccgg
ctgaggtcag
gtcctcagtg
agttctatgt
aggagcagca

aggatgatct

codon-optimized

tcttctccgg
ccgaagtctc
gtcctcagtg
aattctacgt
aggaacagca

aggacgactt

ccgaatcctg
tcgcagactg
ccaggccttc

actgcgggca

ggacctcttc

gaggaggtag

Artificial Sequence

acgcatcctg
gcggagattg
ccaggctttc
cctccgggcec

ggatctgttc

gcggegetag

Artificial Sequence

atccgaaaca
gagaacaggc
gtgcccatcc
gctcaactgg

ctgaaggaca

attcgcaaca

gagaacaggc
gtgccaatcc

gcccagcetgg

ctcaaggaca

atagtgacca
tggtccttct
tcaaggactt
ctctagtata

tgccaaagaa

attccgacca
ttgtgctgct
tgaaggattt
cactggtgta

tgcccaaaaa

ggatgagctg
gttctttggt
ctttgtgegg
tgtgtcacag

atggcttttc

agacgaactg
gttctttggc
cttcgtgcegg
cgtgtcccaa

gtggctgttc

4360

60

120

180

240

300

330

60

120

180

240

300

330



<220>
<223>

<400> 13
atggcctcac

gacaccgagg
gccggagegt
ctcactgatg
gattccactg
ctgcccttcg
ccggecgtceg
atccagaggc
cggaacttcc

ctcagacgcc

88888agecsy

<210> 14
<211>
<212>
<213>

<220>
<223>

<400> 14
ttggccactc

cgacgcccgg
gccaactcca
attacggggt
aatggcccgc

gttcccatag

4934
DNA
Artificial Sequence

codon-optimized

tgttctccgg
ctgaagtctc
gcccgcagtg
agttttacgt
aggaacaaca
aggacgacct
tggtgctgaa
tgggcaccgc
agctgcccga
acaagtaccg

aagagggcgs

construct 11

cctctctgceg
gctttgecccg
tcactagggg
cattagttca
ctggctgacc

taacgccaat

gcgcatcctc
ccgccggcetg
ccaagccttc
gctccgggcea
ggacctgttc
gagaagggac
geeegacggs
ctgtttcgca
ggatctggag
cgtggaaaag

agccggtggc

cgctcgctcg
ggcggcectca
ttcctgacat
tagcccatat
gcccaacgac

agggactttc

23

atccgaaaca
gaaaacaggc
gtcccaattc
gcgcagcectgg
ctgaaagaca
ctgggacgcc
gacgtgctta
aattggcagg
gaccaggaac
geegegagag

ctgttctga

ctcactgagg
gtgagcgagc
tgattattga
atggagttcc
ccccgecccat

cattgacgtc

acagcgatca
tcgtgctcect
ttaaggactt
ccttggtgta
tgcctaagaa
agttcagcgt
cccgggatgg
aggccgecga
ctcggtccct

gaggacggea

ccgggegacc
gagcgcgcag
ctagttatta
gcgttacata

tgacgtcaat

aatgggtgga

ggacgaattg
gttcttcggt
ctttgtgcgc
tgtgtcgcaa
gtggcttttc
ggaacggctg
cgctgacgaa
agtgctcgac
gaccgagtgc

cccgggtggc

aaaggtcgcc
agagggagtsg
atagtaatca
acttacggta
aatgacgtat

gtatttacgg

60

120

180

240

300

360

420

480

540

600

639

60

120

180

240

300

360



taaactgccc
gtcaatgacg
cctacttggc
ttctgcttca

ttttaattat

8888cesesc
cggcgcegctc
gcgaagegeg
cgcctcgegc
ggatgagcac
cgtgeegggc
cgggeagesc
gcgagecgea
tcccaaatct
ggcgaagegs
gcgecgecegt
cgggeggeac
ccatgttcat
gtctcatcat
ctgatccgaa
ctggagaaca
ttcgtgccca
gcagctcaac
ttcctgaagg

tagaataaaa

acttggcagt
gtaaatggcc
agtacatcta
ctctccccat
tttgtgcagc
gagggecees
cgaaagtttc
cggcgesces
cgeccegececc

ggcccggcett

gggggstgsgc
tcgggggags
gccattgcect
ggcggagecg
tgcggegeceg
ccccttctcec
ggggcraggec
gccttettcet
tttggcaaag
acaatagtga
ggctggtcct
tcctcaagga
tggctctagt
acatgccaaa

gatctttatt

acatcaagtg
cgcctggcat
cgtattagtc

ctcccccccc

gatggggecg
gcgggecgag
cttttatggc
gagtcgctgc
ggctctgact
cggetgegesg
ggcaggtggg
ggcgeggcees
tttatggtaa
aaatctggga
gcaggaagga
atctccagcc
ggggttcggc
ttttcctaca
aattgccgcc
ccaggatgag
tctgttcttt
cttctttgtg
atatgtgtca
gaaatggctt

ttcattagat

24
tatcatatgc

tatgcccagt
atcgctatta

tccccacccc

8888888888
gcggagaggt
gaggeegsees
gttgccttcg
gaccgcgtta
gctccgtgeg
ggtgcegggc
ccccggageg
tcgtgcgaga
ggcgeegecg
actgggcgsesg
tcggggetgce
ttctggegtg
gctcctgggc
accatggcct

ctggatacag

ggtgctgggsg

cggctcacgg

caggactcca
ttcctgccect

ctgtgtgttg

caagtacgcc
acatgacctt
ccatcgaggt
caattttgta
gggrgegesc
gcggeggeag
cggeggeesc
ccccgtgcecc
ctcccacagg
gggcgtggceg
g888cgLesc
ccggeggcetg
gggcgeages
caccccctct

gagggccttc

cgcagggesa
tgaccggegg
aacgtgctgg
ccttgttctc
aagctgaggt
cttgtcctca
atgagttcta
ctgaggagca
ttgaggatga

gttttttgtg

ccctattgac
atgggacttt
gagccccacg
tttatttatt
caggcggesc
ccaatcagag
cctataaaaa
cgctccgcegc
tgagcgggcg
cggggcetcegc
cgcctcgggc
tcgaggcgceg
acttcctttg
agcggecgcs
gtgcgtcgcc
cggctgectt
cctctgctaa
ttattgtgct
cggccgaatc
cagtcgcaga
gtgccaggcc
tgtactgcgg
gcaggacctc
tctgaggagg

tgatgtccct

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



tatggtgctt
tttttcttat
caagtggtcc
tcaaggcata
tgagagggtsg
aaataaattt
gaaatcaaaa
gaagcaaagg
agagcttccg
cacttacaca
aaagtgtcaa
tgttagtgac
tcccgegtgg
accctggcca
ctgacattgg
cttggggctt
cccctegttc
agtgtgggac
tgagtgactt
gccctaatca
cctcccacct
cccagggcat
gacagggcga

accccactcc

ctggctctgc
tcaataccta
ttgtcctctc
taatcagtaa
aaaccctcaa
gaatgggtta
gaagaaaatt
caacaaggag
tttcatgcaa
cggtagcgat
aggcaaatgg
aaagcccctg

agtcatttag

gggccccagce

ggcccggect

tcttgggecg
ttcatatcct
cacaaatgag
tctaggacag
tcaattagca

ctgccacctc

tggtgggatt
gCcggaggecc

tcctctgetg

agttattagc
ggtaggtaga
tcccagtcaa
taagtgatga
aatgaaatga
aagaattaaa
ctaatattca
gctgaggggt
tgaaaagagt
ggtacacttt
Cccaaatggtt
agtcaagatg
gagtagtcgc
tggcagcgag
ggcttgggtc
ccactgctcc
tctctagtgc
ttttcacctg
taatctgctt
gagccggtga
cactctcctt
gcactgagct
agctccgggg

gacccccact

25
atagtgttac
tgctagattc
attctgaatc
tagaagggta
aatcagaccc
ctaagaccta
cgttgcagcc
ggggaaagegs
ttggagacgg
gtattatgta
ccttgtccta
acagcagccc
attagagaca
ggtgggagac
cctctggect
cgctcctctce
tccctccact
gcectggggac
taggctaaaa
aggtgcagaa
cctgggatgt
gggtcattag
ctcaggcaag

tcatagggca

catcaaccac
tggaaataaa
tagttggcaa
tatagaagaa
ttgtcttaca
aaaccataaa
gttttttgaa
catgggtgtt
atggtggtga
tattttacca
tagctgtagc
ccataactcc
agtccaacat
tccgggcaga
ttccccaggg
cccccatccc
ttcatccacc
acacgtgccc
tgggacttga
cctaccgcct

gggggcrtggc

cgtaatcctg

gctggggsct

cttcgtgttc

cttaacttca
atatgagtct
gattctgaaa
ttttattata
ccataaacaa
aatttttaaa
tttgatatga
tcatgaggac
ctggactata
cgatcttttt
agccatcggc
taatcggctc
ctaatcttcc
gcagaggecg
gccctcetttce
accccctcac
cttctgcaag
ccacaggtgc
tcttctgtta
ttccaggcct
acacgtgtgg
gacaagggca
tcccccagac

tcaaagggct

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



tccaaatagc

agacagaagg
gctcatggceg
gggcaggtga
gcctcecggcecc

gggctctgag

ctgccccaaa

ggccacageg
gtttggttcc
gcaagaggtg
ggtttgggag
cgtgaccctc

atggcctccc

gatacggagg

gctggggcett

ctcacagatg
gactccacgg
ctgccctttg
ccggeggteg
atccagcgcc
cgcaacttcc
ctgcgccgcec
gggeeteess
aatggttaca

cattctagtt

atggtggcct
ggaatctcgg
gtaatgggac
tctcagagga
taaatagtct
cagtttcacc
ggcggacgcea
gctcccacag
cagcaaatcc
ggaggaggag
cttttaaggt
aggtgatgceg
tgttctctgg
ctgaggtcag
gtccacagtg
agttctatgt
aggagcagca
aggatgatct
tggtgctcaa
tgggcaccgc
agctgccaga
acaagtaccg
aggagesces
aataaagcaa

gtggtttgtc

tggatgccca

tcaagaggga

aaggctggcc

ggctcacttc
ccctgggcett
acccaccccc
ggacagtaga
tcaccgccac
ctctgagccg
gtctaagtcc
gaagaggccc
ccagggeegg
ccgcatcctg
tcgcaggctg
ccaggccttc
actgegggceg
ggacctgttc
gaggagggac
geeggacges
ctgcttcgcec
ggacctggag
cgtggaaaag
ggccgesees
tagcatcaca

caaactcatc

26
gggaagcctc

gaggtcgccc
agccatccca
tgggtctcac
tcaagagaac
cagtctgcaa
agggaacaga
cttcctggeg
cccttgeggg
caggcccaat
gggctgatcc
ctgccgtcgg
atccgcaaca
gagaaccggc
gtgcccatcc
gctcagctgg
ctcaaggaca
ctcgggcegcc
gacgtgctca
aactggcagg
gaccaggagc
gcggegegag
ctgttctgaa
aatttcacaa

aatgtatctt

agagttgctt
tgttcaaggc
ccctcagaag
attcttggat
cacatgagaa
atcctgaccc
gaacacataa
gggatgggtg
ctcgcctcag
taagagatca
cacaggccag
ggacagggct
atagcgacca
tggtgctgct
tcaaggactt
ccctggtgta
tgccaaagaa
agttctcagt
ctcgcgacgg
aggcggecega
cacggagcct
gcgggegega
acttgtttat
ataaagcatt

aaggaacccc

atctccctct
cacccagcca
ggacccggtg
ccggttccag
aggaggattc
gtgggtccac
acacagagag
gggcgtctga
gagcagggea
ggtagtgtag
tataaagcgc
ttccatagcc
ggacgagctg
gttctttggt
cttcgtgcegg
cgtgtcccag
atggcttttc
ggagcgectg
cgccgacgag
ggtgctggac
caccgagtgc
ccecegggesga
tgcagcttat
tttttcactg

tagtgatgga

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



27

gttggccact ccctctctge gegectcgete gectcactgag geccgggegac caaaggtcgc

ccgacgcccg ggetttgecc gggeggectc agtgagcgag cgagcgegca gagagggagt

g8CCaagcgg

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

15

DNA

<220>

<223> (T35

<400> 15
tagaaaaact

ccatattttt
aggatggcaa
attaatttcc
gaatccggtg
ccattacgct
gcctgagcega
tgcaaccggc
tcttctaata
tcaggagtac
agtctgacca
aactctggcg
ttatcgcgag
ctcgacgttt
tatcagggtt

ataggggtca

ccgce

12646

catcgagcat
gaaaaagccg
gatcctggta
cctcgtcaaa
agaatggcaa
cgtcatcaaa
ggcgaaatac
gcaggaacac
cctggaacgc
ggataaaatg
tctcatctgt
catcgggctt
cccatttata
cccgttgaat
attgtctcat

gtgttacaac

artificial sequence

caaatgaaat
tttctgtaat
tcggtctgceg
aataaggtta
aagtttatgc
atcactcgca
gcgatcgetg
tgccagcgca
tgtttttccg
cttgatggtc
aacatcattg
cccatacaag
cccatataaa
atggctcata
gagcggatac

caattaacca

tgcaatttat
gaaggagaaa
attccgactc
tcaagtgaga
atttctttcc
tcaaccaaac
ttaaaaggac

tcaacaatat

gggatcgcag
ggaagtggca
gcaacgctac
cgatagattg
tcagcatcca
ttcttecttt
atatttgaat

attctgaaca

tcatatcagg
actcaccgag
gtccaacatc
aatcaccatg
agacttgttc
cgttattcat
aattacaaac
tttcacctga
tggtgagtaa
taaattccgt
ctttgccatg
tcgcacctga
tgttggaatt
ttcaatatta
gtatttagaa

ttatcgcgag

attatcaata
gcagttccat
aatacaacct
agtgacgact
aacaggccag
tcgtgattgc
aggaatcgag
atcaggatat
ccatgcatca
cagccagttt
tttcagaaac
ttgcccgaca
taatcgcggc
ttgaagcatt
aaataaacaa

cccatttata

4860

4920

4934

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cctgaatatg
tgaccccatg
ccatgcgaga
gggcctttceg
ctattctcta
tcgctcgctc
ggcctcagtg
cttgtagtta
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
aggtgagccc
tgtatttatt
gegegeeagsg
cggcagccaa
ggcggcececta
ccgtgccccg
tcccacaggt
gtggcgeggsg
cggggecegcec
gcggetgtceg

cgcagggact

gctcataaca
ccgaactcag
gtagggaact
cccgggctaa
gaaagtatag
actgaggccg
agcgagcgag
atgattaacc
aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
cacgttctgc

tattttttaa

cgggecgess
tcagagcggc
taaaaagcga
ctccgccgcec
gagecgesgees
gctcgecegtg
tcgggeeggg
aggcgegecg

tcctttgtcc

ccccttgttt
aagtgaaacg
gccaggcatc
ttagggggts
gaacttctga
cccgggeaaa
cgcgcagaga
cgccatgcta
tcattagttc
cctggctgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
ttcactctcc
ttattttgtg
cgggecgagsg
gcgctccgaa
agcgegeggc
gcctcgegcec
gagcacggcc
ccggecegess
gagggctcgg
agccgcagcc

caaatctgtg

28
gcctggeggc

ccgtagcgcc
aaataaaacg
tcgcccttat
agtggggtcg
gccegggegt
gggagtggcc
cttatctacg
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgecctggcea
acgtattagt
ccatctcccc
cagcgatggg
ggcggesces
agtttccttt
gggcgggagt
gccegeececg
cggcttecggg
ggtggcggca
gg88agesscs

attgcctttt

cggagccgaa

agtagcgcgg
gatggtagtg
aaaggctcag
tcgactctat
acttaattaa
cgggcgacct
aactccatca
tagcaagcta
tatggagttc
ccccegecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt

cccctcccca

g8cggesees
ggcgaggcees
tatggcgagg
cgctgcecgcegc
gctctgactg
tgcggggctc
ggtgggeetg
cggeggececc

atggtaatcg

atctgggagg

tggtcccacc
tggggactcc
tcgaaagact
agtgaagttc
ggctgegcegc
ttggtcgccc
ctaggggttc
gctagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
aacatggtcg

cccccaattt

888888888C
agaggtgcegg
cggeggeesc
tgccttcgcec

accgcgttac

cgtacggggc
ccgggceges
cggagegecg
tgcgagaggg

cgccgecgea

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



ccccctctag

agggccttcg

cgeggeeesa
tgaccggegg
tgtacactag
aattccgacc
cttgtgctgc
ctgaaggatt
gcactggtgt
atgcccaaaa
tcgactgtgc
accctggaag
tgtctgagta
gattgggaag
aatactgata
ttgatatcaa
taacaaacta
ataggtgttc
atttataagg
tgacaaatgc
gttatttgcg
tagtaatcaa
cttacggtaa

atgacgtatg

cggececess
tgcgtcgecg
cggctgectt
ctctagacaa
cggccgecac
aagacgaact
tgttctttgg
tcttcgtgceg
acgtgtccca
agtggctgtt
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag
acatcttata
aaactgattt
gaaatattgt
atcaatcgaa
ttaaataatt
tctttcecta
gattaacgat
ttacggggtc
atggcccgcc

ttcccatagt

gcgaageggt
cgccgecgtc
cgggegegeac
ttgtactaac

catggccagc

ggataccgag
cgcgggagces
gctgactgac
agactcaacc
cctgecegttt
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
gtttgtatta
tccctttatt
atatacaaaa
aaagcaacgt
ctcatatatc
aactcccccc
tactcgttat
attagttcat
tggctgaccg

aacgccaata

29
gegegegeegs
cccttctcecc
ggggcagesc
cttcttctct
ctcttctccg
gccgaagtcet
tgtcctcagt
gaattctacg
gaggaacagc
gaggacgact
gttgtttgcc
tcctaataaa
ggtgggeteg
gaggatccaa
tattttgtat
attttcgaga
aatcataaat
atcttattta
aagcaaagtg
ataaaaaaac
cagaaccgcc
agcccatata
cccaacgacc

gggactttcc

caggaaggaa

tctccagect
ggggttcggc
ttcctctect
gacgcatcct
cgcggagatt
gccaggcettt
tccteccgggc
aggatctgtt
tgcggcgcta
cctcccccgt
atgaggaaat
ggcaggacag
tttattctaa
tatcgttgac
tttattttct
aatagatgaa
aagtgcgttg
acaggcgccc
ccgeccgaagc
caggaagctt
tggagttccg
cccgcccatt

attgacgtca

atgggcggss
cggggctgtc
ttctggecgtg
gacaggttgg
gattcgcaac
ggagaacagg
cgtgccaatc
cgcccagctg
cctcaaggac
gtgatcagcc
gccttecttg
tgcatcgcat
caaggggegag
atgcataata
atgtataatt
taattctctt
tagtttaatt
cttttttctc
ttaaatattc
gggtttttac
tagttattaa
cgttacataa

gacgtcaata

atgggtggag

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



tatttacggt
cctattgacg
tgggactttc
gtgagcccca
tatttattta
gegeeaggeg
gcagccaatc
cggccctata
ccgtgccccg
tcccacaggt
ggcgtggegce
gggcgesgscc
ccggeggetg
gggcgeages
gcaccccctc
gggagggect
gtccgegggsg
gtgtgaccgg
tggtgtacac
catccgaaac
ggaaaacagg
cgtcccaatt
agcgcagctg

cctgaaagac

cctgggacgc

aaactgccca
tcaatgacgg
ctacttggca
cgttctgcett

ttttttaatt

g88cges8scs
agagcggcgc
aaaagcgaag
ctccgccgcec
gagecgesgees
ggggctcgcec
gcctcecgggcc
tcgaggcgceg
acttcctttg
tagcgggcgc
tcgtgcgtcg
ggacggctgc
cggctctaga
taggccatac
aacagcgatc
ctcgtgctcc
cttaaggact
gccttggtgt
atgcctaaga

cagttcagcg

cttggcagta
taaatggccc
gtacatctac
cactctcccc
attttgtgca
gggcgagees
gctccgaaag
cgegeggegs
gcctcgegcec
gatgagcacg
gtgccgggceg
ggggagggct
gcgagcecgea
tcccaaatct
ggggcgaage
ccgegecegec
cttcgggess
caattgtact
aggccgccac
aggacgaatt
tgttcttcgg
tctttgtgceg
atgtgtcgca
agtggctttt

tggaacggct

30
catcaagtgt

gcctggceatt
gtattagtca

atctcccccc

gcgatggess
cgggecgess
tttcctttta
gcggggagtc
gccegeececg

gccecggcettc

gggegtegecg
cgggegagss
gccattgcect
gtgcggagcc
ggtgeggegce
gtccccttct
gacggggceag
aaccttcttc

catggcctca

ggacaccgag
tgccggagceg
cctcactgat
agattccact

cctgecccttc

gccggcecgtc

atcatatgcc
atgcccagta
tcgctattaa

cctccccacc

€cg8ges8eess
cgaggcgegag
tggcgaggceg
gctgcgacgc
gctctgactg
ggetgcgees
gcaggtgggesg
gcgeggeesc
tttatggtaa
gaaatctggg
cggcaggaag
ccctctccag
ggcggggttc
tctttcctct
ctgttctccg
gctgaagtct
tgcccgcagt
gagttttacg
gaggaacaac
gaggacgacc

gtggtgctga

aagtacgccc
catgacctta
catggtcgag
cccaattttg
8888888cecC
aggtgcggeg
gcggeegsees
tgccttcgec
accgcgttac
ctccgtacgg
gtgccgggceg
ccccggagceg
tcgtgcgaga
aggcgecegcec
gaaatgggcg

cctcggggct

ggcttctggce
cctgacaggt
ggcgcatcct
cccgececggcet
gccaagcctt
tgctccgggc
aggacctgtt
tgagaaggga

agcccgacgg

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



ggacgtgctt
aaattggcag
ggaccaggaa
ggccgegaga
cctgttctga
cctccceccegt
atgaggaaat
ggcaggacag
ctacgtagat
gttggccact
ccgacgcccg
acctaaggaa
gtcgaataag
tagtttgtat
tttcccttta
gtatatacaa
aaaaagcaac
ttctcatata
taaactcccc
attactcgtt
ggaagtcatg
tcacgcagta
acgcaaccgc

tcaggttgaa

acccgggatg
gaggecegecesg
cctcggtccc
ggaggacgsgs
tagatctgcc
gccttecttg
tgcatcgcat
caagggegeas
aagtagcatg
ccctctcetge
ggctttgcecc
aatgaagtga
ggcgacacaa
tatattttgt
ttattttcga
aaaatcataa
gtatcttatt
tcaagcaaag
ccataaaaaa
atcagaaccg
aaaaaactaa
cagcaaatcc
agcttagacc

tggcatggtc

gcgctgacga
aagtgctcga
tgaccgagtg
acccgggtgg
tcgactgtgc
accctggaag
tgtctgagta
gattgggaag
gcgggttaat
gcgctcgcetc
gggcggectc
agttcctata
aatttattct
attatcgttg
gatttatttt
ataatagatg
taaagtgcgt
tgacaggcgc
acccgccgaa
cccagggesc
cctttgaaat
ttccagaccc

aaaacaggaa

gctggctgga

31
aatccagagg
ccggaacttc
cctcagacgc
cggeeegagsc
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag
cattaactac
gctcactgag
agtgagcgag
ctttctagag
aaatgcataa
acatgtataa
cttaattctc
aatagtttaa
tgecttttttce
ccttaaatat
gcgggttttt
ccgagcttaa
tcgatctcca
aaccaaacca
gctatgggcc

tgcagaaagc

ctgggcaccg
cagctgcccg
cacaagtacc
gaagagegscs
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
aaggaacccc
geegggegac
cgagcgcgcea
aataggaact
taaatactga
ttttgatatc
tttaacaaac
ttataggtgt
tcatttataa
tctgacaaat
acgttatttg
cctttttatt
gcacatcagc
atcgtagtaa
tgcttaggtg

tggaagtgtg

cctgtttcgc
aggatctgga
gcgtggaaaa
gagccggtgg
gttgtttgcc
tcctaataaa
ggtgeggtesg
gactcgagtt
tagtgatgga
caaaggtcgc
gccttaatta
tctatagtga
taacatctta
aaaaactgat
tagaaatatt
tcatcaatcg
ggttaaataa
gctctttccc
cggattaacg
tgggegagag
aaaacgctat
ccattcagga
acgtctctcg

tgtttaccgc

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



agcattaaag
ccagtcaacc
attcggtaca
agcgagatgg
tcagcatatt
gttttcatgg
aagttctggg
ccaaatggtt
ccatttatcg
gacagattaa
tacaccacgt
atcagatatc
caacaaccat
aaatcaacgc
aatgaggtca
atgtaccgag
caagccctgt
tcatgcgaaa
gatgttatcg
ggaatcgatg
aaaaggagga
caaatacctt
cgtaaaaacc
gaggaaaaca

ttaacgtgcg

cagcaggatg
agcaggatgc
gagcgtggceg
ggagacaggsg
tgctctggct
atacaggttg
atataccgct
atacggtatg
atatggtaaa
aactcgttcc
ggattggcat
ttgctgaact
tcgatttgca
aaaaaatcgg
tcacgggatc
gaagaatgtc
atcaggacat
tatttggagg
gtgcggtgaa
gtgtctccgg
cgtgtggcga
ccaacgaaac
ttcaactaca
aggtgattga

ctaactgcgg

ttgttcctaa
gtgtaggcga
ttaagtggtc
ctgcatgata
aatggagcaa
tgaacatcca
caccgtattg
ggaaccaaag
gaaatatggc
cttcaccaaa
cagagctgat
gtcagacttt
aataccggaa
acttgcctgc
ccatgtgcgt
gctggacggt
ggtacgagct
gcagcttgat
tgcaaagaag
tgtgaaagaa
gacagcgacg
gcaccagaaa
cggctcacct
ccaaaatcga

tcagaagctg

32
ccttgeceggg

atttgcggag
agacgaagcg
aatgtcgtta
aagcgacggg
atgacatatc
caggttgata
gatattcaga
actccatacg
tactgtgatg
gaaccgaagc
gagaaggaag
catctcggta
aaagatgagg
gacggacatc
atcgcgaaaa
aaaagattcg
ttcgacttcg
ataaccgctt
caccaacagg
aagtatcacc
taaacccaag
gtgggatatc
agttacgaac

catgtgctgg

aatggctttg
ctattagagc
agactggctc
gtttctccgg
caggtaaaga
ggtttgtcag
tcaacccgga
cgcgaatgcc
tcggeggegce
accatttcgg
ggctaaagcc
atatcctcgc
actgcatatt
agggattgca
gggaaacgcc
tgtattcaga
ataccggctc
ggagggaagc
ccgaccaaat
ggtgttacca
gacataatct
ccaatcccaa
cggtggctaa
aagaaagcgt

aagttcacgt

tggtaatagg
ttatacaggc
tggagtggaa
tggcaggacg
cgtgcattac
ggaagttgtg
gcttggacag
tgttctgaag
gttctgcact
gcgagggaat
aaagcctgga
atggtggaag
ctgcattaaa
gcgtgttttt
aaaggagatt
aaatgattat
ttgttctgag
tgcatgatgc
caaccttact
ctaccgcagg
gcgaaaactg
aagaatctga
gacgtcgtgc
cgagcgagct

gtgtgagcac

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



tgctgcgcag
taaaccagcg
cgctaatcag
taaagaacgc
acagaaagat
acaagcccaa
ctcgtgcgga
ggcacctcaa
gcacaaaagc
agcagtagac
ggcgatcaag
cgcatgacgt
acagaagtag
aaagacggga
gaaagagatg
tggcgatctg
caacaaaaaa
tgaatgcctg
aatgatgatt
tggctggttc
agcagatgaa
ccacgccgat

aatctggaac

cgcggacacg

aactgatgag
cgaagacgat
tggtggtgct
gaaaaagcgg
aaacttaaga
caagccgtaa
acgctcacgt
ctccgattta
ggaaatctcg
gaaatcgaat
gcagagtacc
tctcagtaaa
cacgcagact
aaatgcacgc
cgctattacg
cacggatgct
gacctgctta
gaattaatca
gatggcttat
tttaatctcg
cttccgttaa
tatccctttg
cgcgaacgaa

ttcatctttg

cgatccgaat
gtaaaaacga
ctccagagtg
aaaaagcagc
ttcgaaaact
acgccttcat
ctgctcagtg
atgaacgcaa
ttccgtatcg
caaaccataa
aacagaaact
aaccattcca
gaaatgtagt
catcgtcaac
aaaaaattga
acacgaacct
tctcggtggg
cattcccctg
cagagcgtgg
attacgacaa
tcatcgaact
acgaatacga
tcagcaactc

gtcatacgcc

33
agctcgatgc
tgaatgccgg
tggaaccaag
agagaagaaa
cgccttaaag
cagagaaaga
ggatgccgga
tattcacaag
cgtcgaactg
ccgccatcgc
caaagacctg
gacatgctcg
cgcggtacgg
gacgttctca
tggcagcaaa
gatgaacaaa
cgatttggtt
gttcagagct
aaacgttaat
agaaattctg
ggtgagcaaa
gtttggaaag
acaaaacggg

agcagtgaaa

acgaggaaga
gaatggtttc
atagcactcg
cgacgacgag
ccccgecagtt
gaccgcgact
cattaccgga
caatgcgtgg
attagccgca
tggactatcg
cgaaatagca
ttgaaacata
tcagaaaata
tggttcatcg
taccgaaata
ctggatacga
gatcgtggtg
gtacgtggaa
cactggctgc
gctaaagctc
gataaaaaat
ccagttgatc
atcgtgaaag

ccactcaagt

agatgatggc
accctgcatt
aacgacgaag
aggagcagaa
actggattaa
taccatgtat
caactgctgc
tgtgcaacca
tcgggeagga
aagagtgcaa
gaagtgaggc
cggaaatcag
cgttgatgat
cggatggagt
tttgggtagt
ttggattcga
cagagaacgt
accatgagca
ttaatggcgg
ttgcccataa
atgttatctg
atcagcaggt
aaatcaaagg

ttgccaacca

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780



aatgtatatc

agaaggcgca
agcgactcac
atggggatgg
ctcagccaga
tcggggaaat
gtgctcgcaa
tgcagagatt
agagttgtcg
agcgcagcat
cgcactgtta
gcagacaaca
attaacggca
taattcgctc
gttggtcact
atgcaatccc
tttatatctg
ggttagccag
caccaaatgc
gccactgtct
tcgtgaaagc
tcggtcacga
gaccttattc
agaaaaacat

ccttgegttt

gataccggcg
tgagactcga
cacgggccac
cgcaatcaca
acgacaaaca
accgtggtgt
cattcgctta
gccatggtac
agaaagagtg
atcgcgctgt
agccgctgta
ttttgaatgc
tgatattgac
gttgtggtag
tcgacgtatc
gaaacagttc
cacaacaggt
tgctctttcc
gtacaggcgt
gtcctgaatt
gggtggcagg
acaaatctga
ctaattaaat
gacctgttgg

gcaatggcgt

cagtgttctg
aagcgtagct
ggcttctgac
agccggattc
aaaggctatc
ggcaaagctt
tgcggattat
aggccegtgeg
cggaagatgc
gacgatgcta
tgacgctctg
ggtcacacgt
ttattgaata
tgagatgaaa
gtctggaact
gcaggtaata
aagagcattg
gttgtgctga
catcgccgcc
cattagtaat
aggtcgcgct
ttactaaaca
agagcaaatc
ccgccattct

accttcgcgg

34
cggaaaccta

aaatttcatt
tctctttccg
ggtatggctg
aactatctga
gaaggaaata
tgccgtagtg
gttgatattg
aaaggcgtcg
atcccaaacc
gtggtgcaat
tagcagcatg
aaattgggta
agaggcgecg
ccaaccatcg
gttagagcct
agtcgataat
attaagcgaa
cagcaacagc
agttacgctg
aacaacctcc
cagtagcctg
cccttattgg
cgcggcaaag

cagatataat

acattgattc
cgccaaaaag
gtactgatgt
cattctgcgg
tgcaatttgc
ctaaggcaaa
ccgegacgcc
ccaaaacaga
gctattcaag
ttacccaacc
gccacaaaga
attgccacgg
aatttgactc
cttactaccg
caggcagaga
gcataacggt
cgtgaagagt
taccggaagc
acaacccaaa
cggcctttta
tgccgttttg
gatttgttct
gggtaagaca

gaacaaggca

ggcggtgegt

aggtacaggg
cccgatgatg
gatggctgct
taagcacgaa
acacaaggta

ggtactgcaa

gggggcaaga
gctgtgggss
gatgccagca
cacctggtca
agagtcaatc
atggcaacat
aacgatgggt
attccgccta
ggtctgcaaa
ttcgggattt
cggcgagcect
agaaccggat
ctgagccgta
cacatgacct
cccgtgcata
atcagtaatc
tgaagatgcc
tcggggcaat

ttacaaaaac

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280



agtaatcgac
cgccggacta
tgactcgatt
tagaaatcaa
ataacggacg
ttactgatta
caggctaaga
catccgtcag
cttcctcgcet
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg

ggtcatgagc

<210> 16

gcaacgatgt
agtagcaatc
ggttcgctta
taatcaacgt
tcagaaaacc
ctccgatcac
ctggccgtcg
gggccttctg
cactgactcg
ggtaatacgg
ccagcaaaag
cccccctgac
actataaaga
cctgececgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct

ttgcgccgtc

gcgccattat
tcgcttatat
tcaaacgctt
aaggcgttcc
agaaatcatg
cctcgcaaac
ttttacaaca
cttagtttga
ctgcgectcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg

ccgtcaagtc

35
cgcctagttc
aacgagcgtg
cgctgctaaa
tcgatatgct
gttatgacgt
ttgtcacgct
cagaaagagt
tgcctggcag
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgctct
aacaaaccac
aaaaaggatc
acgcgecgegt

agcgtaatgc

attcgtgacc
tttatcggct
aaagccggag
ggcgtggtcg
cattgtaggc
aaacccaaaa
ttgtagaaac
ttccctactc
geggegages
taacgcagga
cgegttgcetg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
aactcacgtt

tctgct

ttctcgactt
acatcggtac
tagaagatgg
gagggaactg
ggagagctat
ctcaaatcaa
gcaaaaaggc
tcgccttecg
gtatcagctc
aagaacatgt
gegtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tgggctaact
gttaccttcg
ggtggttttt
cctttgatct

aagggatttt

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12646



<211>
<212>
<213>

1245
DNA

<220>

<223> (CT37

<400> 16
tagaaaaact

ccatattttt
aggatggcaa
attaatttcc
gaatccggtg
ccattacgct
gcctgagcega
tgcaaccggc
tcttctaata
tcaggagtac
agtctgacca
aactctggcg
ttatcgcgag
ctcgacgttt
tatcagggtt
ataggggtca
cctgaatatg
tgaccccatg
ccatgcgaga
gggcctttceg

ctattctcta

1

catcgagcat
gaaaaagccg
gatcctggta
cctcgtcaaa
agaatggcaa
cgtcatcaaa
ggcgaaatac
gcaggaacac
cctggaacgc
ggataaaatg
tctcatctgt
catcgggctt
cccatttata
cccgttgaat
attgtctcat
gtgttacaac
gctcataaca
ccgaactcag
gtagggaact
cccgggctaa

gaaagtatag

artificial sequence

caaatgaaat
tttctgtaat
tcggtctgceg
aataaggtta
aagtttatgc
atcactcgca
gcgatcgcetg
tgccagcgca
tgtttttccg
cttgatggtc
aacatcattg
cccatacaag
cccatataaa
atggctcata
gagcggatac
caattaacca
ccccttgttt
aagtgaaacg
gccaggcatc

ttagggggts

gaacttctga

36

tgcaatttat
gaaggagaaa
attccgactc
tcaagtgaga
atttctttcc
tcaaccaaac
ttaaaaggac

tcaacaatat

gggatcgcag
ggaagtggca
gcaacgctac
cgatagattg
tcagcatcca
ttcttccttt
atatttgaat
attctgaaca
gcctggegsc
ccgtagcgcc
aaataaaacg

tcgcccttat

agtggggtcg

tcatatcagg
actcaccgag
gtccaacatc
aatcaccatg
agacttgttc
cgttattcat
aattacaaac
tttcacctga
tggtgagtaa
taaattccgt
ctttgccatg
tcgcacctga
tgttggaatt
ttcaatatta
gtatttagaa
ttatcgcgag
agtagcgcgg
gatggtagtg
aaaggctcag
tcgactctat

acttaattaa

attatcaata
gcagttccat
aatacaacct
agtgacgact
aacaggccag
tcgtgattgc
aggaatcgag
atcaggatat
ccatgcatca
cagccagttt
tttcagaaac
ttgcccgaca
taatcgcggc
ttgaagcatt
aaataaacaa
cccatttata
tggtcccacc
tggggactcc
tcgaaagact
agtgaagttc

ggctgegcegc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tcgctcgctc
ggcctcagtg
cttgtagtta
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
aggtgagccc
tgtatttatt
gegegecagsg
cggcagccaa
ggcggcccta
ccgtgeccccg
tcccacaggt
gtggcgegeg
cggggecegcec
gcggetgteg
cgcagggact
ccccctctag

agggccttcg

cgcgeegeesa

tgaccggcgg

actgaggccg
agcgagcgag
atgattaacc
aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
cacgttctgc

tattttttaa

cgggeceess
tcagagcggc
taaaaagcga
ctccgecgcec
gagecgesces
gctcgecgtg
tcgggeceggg
aggegegecsg
tcctttgtcc
cgggegeess
tgcgtcgecg
cggctgectt

ctctagacaa

cccgggcaaa
cgcgcagaga
cgccatgcta
tcattagttc
cctggctgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
ttcactctcc
ttattttgtg
cgggecgags
gcgctccgaa
agcgecgeggc
gcctcgegcec
gagcacggcc
ccggecgess
gagggctcgg
agccgceagcc
caaatctgtg
gcgaageggt
cgeccgecgtc
cgggegegeac

ttgtactaac

37
gcecegggegt
gggagtggcc
cttatctacg
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgcctggcea
acgtattagt
ccatctcccc
cagcgatggg
ggcggesces
agtttccttt
gggcgggagt
gccecgeececg
cggcttcggg
ggtggeggca
gg88agesecs
attgcctttt
cggagccgaa
geggegeegs
cccttctcecc

ggggcaggsc

cttcttctct

cgggcgacct

aactccatca
tagcaagcta
tatggagttc
ccccegecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt

cccctcccca

g8cggeLeees
ggcgagegces
tatggcgagg
cgctgegegc
gctctgactg
tgcggggctc
ggtggesgsts
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa

tctccagect

ggggttcggc

ttcctctcect

ttggtcgccc
ctaggggttc
gctagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
aacatggtcg

cccccaattt

888888888C
agaggtgegg
cggeggeesc
tgccttcgcc

accgcgttac

cgtacgggsc
ccggecgess
cggagegeceg
tgcgagaggg
cgccgecgea
atgggcggss
cggggctgtc
ttctggegtg

gacaggttgg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



tgtacactag
aatagcgacc
ctggtgctgc
ctcaaggact
gccctggtgt
atgccaaaga
ggatccaaga
tccceccgtge
gaggaaattg
caggacagca
aaatgaagtg
gggcgacaca
ttatattttg
attattttcg
aaaaatcata
cgtatcttat
atcaagcaaa
cccataaaaa
tatcagaacc
gggtcattag
ccgectggcet
atagtaacgc
gcccacttgg
gacggtaaat

tggcagtaca

cggccgecac
aggacgagct
tgttctttgg
tcttcgtgceg
acgtgtccca
aatggctttt
gatctgcctc
cttccttgac
catcgcattg
aggggegagsga
aagttcctat
aaatttattc
tattatcgtt
agatttattt
aataatagat
ttaaagtgcg
gtgacaggcg
aacccgccga
gceccaggees
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca

ggcccgectg

tctacgtatt

catggcctcc

ggatacggag

tgctggggct

gctcacagat
ggactccacg
cctgecccttt
gactgtgcct
cctggaaggt
tctgagtagg
ttgggaagac
actttctaga
taaatgcata
gacatgtata
tcttaattct
gaatagttta
ttgetttttt
cccttaaata
agcgggtttt
cccgagctta
atatatggag
cgacccccgce
tttccattga
agtgtatcat
gcattatgcc

agtcatcgct

38
ctgttctctg

gctgaggtca
tgtccacagt
gagttctatg
gaggagcagc
gaggatgatc
tctagttgcc
gccactccca
tgtcattcta
aatagcaggc
gaataggaac
ataaatactg
attttgatat
ctttaacaaa
attataggtg
ctcatttata
ttctgacaaa
tacgttattt
ctagctagtt
ttccgcgtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga

attaacatgg

gccgcatcct
gtcgcaggct
gccaggcectt
tactgcgggc
aggacctgtt
tgaggaggtsg
agccatctgt

ctgtcctttc

ttctggggss

atgctgggga

ttctatagtg
ataacatctt
caaaaactga
ctagaaatat
ttcatcaatc
aggttaaata
tgctctttcc
gcggattaac
attaatagta
cataacttac
caataatgac
tggagtattt
cgccccctat

ccttatggga

tcgaggtgag

gatccgcaac
ggagaaccgg
cgtgcccatc
ggctcagctg
cctcaaggac
atcatctcat
tgtttgcccc
ctaataaaat
tggggteges
ctcgaaagga
agtcgaataa
atagtttgta
ttttcccttt
tgtatataca
gaaaaagcaa
attctcatat
ctaaactccc
gattactcgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact

ccccacgttc

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



tgcttcactc

taattatttt

g88CgLL8LCs
ggcgcecgctcc
cgaagcgcgc
cgccgectcg
gcgggatgag
cgccgtgecg
ggccgesgas
cgcggegagce
tttgtcccaa
gcgegessecs
gtcgccgegc
ctgccttcgg
tagacaattg
ccgccaccat
acgagctgga
tctttggtgce
tcgtgcggcet
tgtcccagga
ggcttttect
ctgcctcgac
ccttgaccct

cgcattgtct

tccccatctc
gtgcagcgat
aggegeceess
gaaagtttcc
ggcgeecees
cgeccgececgce
cacggcccgg
ggcggegsst

ggctcgggesg

cgcagccatt
atctgtgcgg
aagcggtgcg
cgccgtcccc
gggegaceges
tactaacctt
ggcctccctg
tacggaggct
tggggcttgt
cacagatgag
ctccacggag
gccctttgag
tgtgccttct
ggaaggtgcc

gagtaggtgt

ccccccctcec

g8888C8LL8
cgggecgagg
ttttatggcg
gagtcgctgc
cccggectctg
cttcgggtgc
ggcggeaggt
agggececess
gccttttatg
agccgaaatc
gegeeggeasg
ttctcectct
gcaggecees
cttctctttc
ttctctggcec
gaggtcagtc
ccacagtgcc
ttctatgtac
gagcagcagsg
gatgatctga
agttgccagc
actcccactg

cattctattc

39

cCacccccaa

£888888888
cggagaggtg
aggegsgeesc
gcgetgectt
actgaccgcg
ggggctcecgt
gggggtgecg
cggcccccgg
gtaatcgtgc
tgggaggcgc
gaaggaaatg
ccagcctcgg
gttcggcttc
ctctcctgac
gcatcctgat
gcaggctgga
aggccttcgt
tgcgggegsc
acctgttcct
ggaggtgatc
catctgttgt

tcctttccta

tgggegstss

ttttgtattt
ggcgegegcec
cggeggeasgc
ggeggegecc
cgccccgtgce
ttactcccac
acggggcegtg
ggcggesces
agegeeggesg
gagaggecsc
cgccgceaccc
ggcggesags
ggctgtccgc
tggcgtgtga
aggttggtgt
ccgcaacaat
gaaccggctg
gcccatcctc
tcagctggcc
caaggacatg
atctcatgga
ttgcccctcc

ataaaatgag

ggtggggcag

atttattttt
aggegesecs
caatcagagc
ctataaaaag
cccgctcecgce
aggtgagcgg
gcgegggsct
ggccgectceg
gctgtcgagg
agggacttcc
cctctagcegg
gccttcgtgc
gggggeaces
ccggeggctc
acactagcgg
agcgaccagg
gtgctgctgt
aaggacttct
ctggtgtacg
Ccaaagaaat
tccaagagat
cccgtgectt

gaaattgcat

gacagcaagg

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



gggaggattg
gcatggeggg
tctgecgegcet
tgccegggceg
agtgaagttc
cacaaaattt
tttgtattat
ttcgagattt
cataaataat
ttatttaaag
caaagtgaca
aaaaaacccg
aaccgcccag
actaaccttt
aatccttcca
agaccaaaac
tggtcgetgg
ggatgttgtt
gatgcgtgta
tggcgttaag
cagggctgca
tggctaatgg
ggttgtgaac
ccgctcaccg

gtatgggaac

ggaagacaat
ttaatcatta
cgctcgctca
gcctcagtga
ctatactttc
attctaaatg
cgttgacatg
attttcttaa
agatgaatag
tgcgttgctt
ggcgccctta
ccgaagcggs
ggggccecgag
gaaattcgat
gacccaacca
aggaagctat
ctggatgcag
cctaaccttg
ggcgaatttg
tggtcagacg
tgataaatgt
agcaaaagcg
atccaatgac
tattgcaggt

caaaggatat

agcaggcatg
actacaagga
ctgaggccegg
gcgagcgagce
tagagaatag
cataataaat
tataattttg
ttctctttaa
tttaattata
ttttctcatt
aatattctga
tttttacgtt
cttaaccttt
ctccagcaca
aaccaatcgt
gggcctgcett
aaagctggaa
ccgggaatgg
cggagctatt
aagcgagact
cgttagtttc
acgggcaggt
atatcggttt
tgatatcaac

tcagacgcga

40
ctggggactc

acccctagtg
gcgaccaaag
gcgcagcectt
gaacttctat
actgataaca
atatcaaaaa
caaactagaa
ggtgttcatc
tataaggtta
caaatgctct
atttgcggat
ttatttgggg
tcagcaaaac
agtaaccatt
aggtgacgtc
gtgtgtgttt
ctttgtggta
agagcttata
ggctctggag
tccggtggca
aaagacgtgc
gtcagggaag
ccggagcttg

atgcctgttc

gagttctacg
atggagttgg
gtcgcccgac
aattaaccta
agtgagtcga
tcttatagtt
ctgattttcc
atattgtata
aatcgaaaaa
aataattctc
ttccctaaac
taacgattac
gagagggaag
gctattcacg
caggaacgca
tctcgtcagg
accgcagcat
ataggccagt
caggcattcg
tggaaagcga
ggacgtcagc
attacgtttt
ttgtgaagtt
gacagccaaa

tgaagccatt

tagataagta
ccactccctc

gccecgggett

aggaaaatga
ataagggcga
tgtattatat
ctttattatt
tacaaaaaat
gcaacgtatc
atatatcaag
tccccccata
tcgttatcag
tcatgaaaaa
cagtacagca
accgcagctt
ttgaatggca
taaagcagca
caaccagcag
gtacagagcg
gatggggaga
atatttgctc
catggataca
ctgggatata
tggttatacg

tatcgatatg

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



gtaaagaaat
gttcccttca
ggcatcagag
gaactgtcag
ttgcaaatac
atcggacttg
ggatcccatg
atgtcgctgg
gacatggtac
ggagggcagce
gtgaatgcaa
tccggtgtga
ggcgagacag
gaaacgcacc
ctacacggct
attgaccaaa
tgcggtcaga
atgagcgatc
acgatgtaaa
gtgctctcca
agcggaaaaa
taagattcga
cgtaaacgcc

cacgtctgct

atggcactcc
ccaaatactg
ctgatgaacc
actttgagaa
cggaacatct
cctgcaaaga
tgcgtgacgg
acggtatcgc
gagctaaaag
ttgatttcga
agaagataac
aagaacacca
cgacgaagta
agaaataaac
cacctgtggg
atcgaagtta
agctgcatgt
cgaatagctc
aacgatgaat
gagtgtggaa
gcagcagaga
aaactcgcct

ttcatcagag

cagtgggatg

atacgtcggc
tgatgaccat
gaagcggcta
ggaagatatc
cggtaactgc
tgaggaggga
acatcgggaa
gaaaatgtat
attcgatacc

cttcgggagg

cgcttccgac
acaggggtgt
tcaccgacat
ccaagccaat
atatccggtg
cgaacaagaa
gctggaagtt
gatgcacgag
gccgggaatg
ccaagatagc
agaaacgacg
taaagccccg
aaagagaccg

ccggacatta

41
ggcgegttct
ttcgggcgag
aagccaaagc
ctcgcatggt
atattctgca
ttgcagcgtg
acgccaaagg
tcagaaaatg
ggctcttgtt
gaagctgcat
caaatcaacc
taccactacc
aatctgcgaa
cccaaaagaa
gctaagacgt
agcgtcgagc
cacgtgtgtg
gaagaagatg
gtttcaccct
actcgaacga
acgagaggag
cagttactgg
cgacttacca

ccggacaact

gcactgacag
ggaattacac
ctggaatcag
ggaagcaaca
ttaaaaaatc
tttttaatga
agattatgta
attatcaagc
ctgagtcatg
gatgcgatgt
ttactggaat
gcaggaaaag
aactgcaaat
tctgacgtaa
cgtgcgagga
gagctttaac
agcactgctg
atggctaaac
gcattcgcta
cgaagtaaag
cagaaacaga
attaaacaag

tgtatctcgt

gctgecggcac

attaaaactc
cacgtggatt
atatcttgct
accattcgat
aacgcaaaaa
ggtcatcacg
ccgaggaaga
cctgtatcag
cgaaatattt
tatcggtgcg
cgatggtgtc
gaggacgtgt
accttccaac
aaaccttcaa
aaacaaggtg
gtgcgctaac
cgcagaactg
cagcgcgaag
atcagtggtg
aacgcgaaaa
aagataaact
cccaacaagc
gcggaacgct

ctcaactccg

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580



atttaatgaa
tctcgttccg
cgaatcaaac
gtaccaacag
gtaaaaacca
agactgaaat
cacgccatcg
ttacgaaaaa
atgctacacg
gcttatctcg
aatcacattc
cttatcagag
tctcgattac
gttaatcatc
ctttgacgaa
acgaatcagc
ctttggtcat
cggcgcagtg
ctcgaaagcg
gccacggctt
tcacaagccg
aaacaaaagg
ggtgtggcaa

gcttatgegg

ggtacaggcc

cgcaatattc
tatcgcgtcg
cataaccgcc
aaactcaaag
ttccagacat
gtagtcgegg
tcaacgacgt
attgatggca
aacctgatga
gtgggcgatt
ccctggttca
cgtggaaacg
gacaaagaaa
gaactggtga
tacgagtttg
aactcacaaa
acgccagcag
ttctgcggaa
tagctaaatt
ctgactctct
gattcggtat
ctatcaacta
agcttgaagg
attattgccg

gtgcggttga

acaagcaatg
aactgattag
atcgctggac
acctgcgaaa
gctcgttgaa
tacggtcaga
tctcatggtt
gcaaataccg
acaaactgga
tggttgatcg
gagctgtacg
ttaatcactg
ttctggctaa
gcaaagataa
gaaagccagt
acgggatcgt
tgaaaccact
acctaacatt
tcattcgcca
ttccggtact
ggctgcattc
tctgatgcaa
aaatactaag
tagtgccgceg

tattgccaaa

42
cgtggtgtgc

ccgcatcggg
tatcgaagag
tagcagaagt
acatacggaa
aaatacgttg
catcgcggat
aaatatttgg
tacgattgga
tggtgcagag
tggaaaccat
gctgcttaat
agctcttgcc
aaaatatgtt
tgatcatcag
gaaagaaatc
caagtttgcc
gattcaggta
aaaagcccga
gatgtgatgg
tgcggtaagc
tttgcacaca
gcaaaggtac

acgccggegss

acagagctgt

aaccagcaca
caggaagcag
tgcaaggcga
gaggccgcat
atcagacaga
atgataaaga
ggagtgaaag
gtagttggceg
ttcgacaaca
aacgttgaat
gagcaaatga
ggcggtggcet
cataaagcag
atctgccacg
caggtaatct
aaaggcgegs
aaccaaatgt
cagggagaag
tgatgagcga
ctgctatggg
acgaactcag
aggtatcggg
tgcaagtgct
caagatgcag

gggggagagt

aaagcggaaa
tagacgaaat
tcaaggcaga
gacgttctca
agtagcacgc
cgggaaaatg
agatgcgcta
atctgcacgg
aaaaagacct
gcctggaatt
tgattgatgg
ggttctttaa
atgaacttcc
ccgattatcc
ggaaccgcega
acacgttcat
atatcgatac
gcgcatgaga
ctcaccacgg
gatggcgcaa
ccagaacgac
gaaataccgt
cgcaacattc
agattgccat

tgtcgagaaa

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



gagtgcggaa
gctgtgacga
ctgtatgacg
aatgcggtca
ttgacttatt
ggtagtgaga
gtatcgtctg
agttcgcagg
caggtaagag
tttccgttgt
ggcgtcatcg
gaattcatta
gcaggaggtc
tctgattact
taaatagagc
gttggccgcc
ggcgtacctt
gatgtgcgcc
caatctcgct
gcttatcaaa
aacgtaaggc
aaaccagaaa
atcaccctcg

cgtcgtttta

gatgcaaagg

tgctaatccc
ctctggtggt
cacgttagca
gaataaaatt
tgaaaagagg
gaactccaac
taatagttag
cattgagtcg
gctgaattaa
ccgcccagcea
gtaatagtta
gcgctaacaa
aaacacagta
aaatcccctt
attctcgcgg
cgcggcagat
attatcgcct
tatataacga
cgcttcgcetg
gttcctcgat
tcatggttat
caaacttgtc

CaacCacagaa

cgtcggctat
aaaccttacc
gcaatgccac
gcatgattgc
gggtaaattt
cggcgcttac
catcgcaggc
agcctgcata
ataatcgtga
gcgaataccg
acagcacaac
cgctgeggcec
cctcctgecg
gcctggattt
attgggggta
caaaggaaca
ataatggcgg
agttcattcg
gcgtgtttat
ctaaaaaagc
atgctggcegt
gacgtcattg
acgctaaacc

agagtttgta

43
tcaaggatgc
caacccacct
aaagaagagt
cacggatggc
gactcaacga
taccgattcc
agagaggtct
acggtttcgg
agagtcggcg
gaagcagaac
ccaaactgag
ttttacacat
ttttgcccgt
gttctatcag
agacatgaag
aggcatcggg
tgcgtttaca
tgaccttctc
cggctacatc
cggagtagaa
ggtcggaggsg
taggcggaga
caaaactcaa

gaaacgcaaa

cagcaagcgc
ggtcacgcac
caatcgcaga
aacatattaa
tgggttaatt
gcctagttgg
gcaaaatgca
gattttttat
agcctggtta
cggatcacca
ccgtagccac
gaccttcgtg
gcatatcggt
taatcgacct
atgccagaaa
gcaatccttg
aaaacagtaa
gacttcgccg
ggtactgact
gatggtagaa
aactgataac
gctatttact
atcaacaggc

aaggccatcc

agcatatcgc
tgttaagccg
caacattttg
cggcatgata
cgctcgttgt
tcacttcgac
atcccgaaac
atctgcacaa
gccagtgctc
aatgcgtaca
tgtctgtcct
aaagcgggtg
cacgaacaaa
tattcctaat
aacatgacct
cgtttgcaat
tcgacgcaac
gactaagtag
cgattggttc
atcaataatc
ggacgtcaga
gattactccg

taagactggc

gtcaggggcc

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520



ttctgcttag
actcgctgcg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg

ccgtcccgtc

tttgatgcct
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgacgcg

aagtcagcgt

ggcagttccc
cggetgeggce
ggggataacg
aaggccgcgt
cgacgctcaa
cctggaagct
gcctttctcec
tcggtgtagg
cgctgegect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
cgcgtaactc

aatgctctgc

44
tactctcgcc

gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctcgtgeg
cttcgggaag
tcgttcgctc
tatccggtaa
cagccactgg
agtggtggsc
agccagttac
gtagcggtgg
aagatccttt
acgttaaggg

t

ttccgcttcc
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctecctgtt
cgtggecgcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct

attttggtca

tcgctcactg
aaggcggtaa
aaaggccagc
ctccgccccc
acaggactat
ccgaccctgc
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg

tgagcttgcg

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12451



