SEQUENCE LISTING

<110> Evonik Industries AG
<120> Production of omega-Aminc Fatty Acids
<130> 201200202

<160> 29

<170> PatentIn version 3.5
<210> 1

<211> 669

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic gene

<400> 1

atgattgaaa ccatcttacc agccggegtc
gatctgaagg cgcatccggc tgaagagcat
cgcgacttca-ttggcgecacg tcattgegec
ccggttgcga ttggcaaggg tgaacgtggt
tctetgacce attgegatgg ctatcgegea
agcatcggca tcgacgccga accgcacgeg
agcctgecge ctgagegtga gtggctgaaa
ttgctgtttt gtgcgaaaga agcaacttac
ctgggtttcg aagaagcgca cattaccttc
aatggcacgt ttcacagcga actgctggtg
ctgctgtctt tcgacggtcg ctggctgatce
tacgcatga

<210> 2

<211> 153

<212> DNA

<213> Artificial Ssequence

<220> )

<223> promoter

<400> 2

gaatcagcag
ctgatcgcaé
cgtctggeac
gcgccgattt
gcggeggttg
accctgeegg
accaccgaca
aaagcgtggt
gaaatcgagg
ccgggtcaga
gctgatggct

agttacttga
agagcgtaga
tggcggaget
ggccgegtygg
ctcacaaaat
aaggtgtcct
gcgcactgca
ggccgetgac
atggtagcgce
ccaatgacgg

tcatcctgac

gtaccctgaa
gaagcgtegt
gggtgaaccg
tgtcgtggge
gcgttttege
ggattcggtt
cctggaccgt
ggcacgttgy
cgactctggt
tggtaccccg
ggcgattgca

ggcagtgage gcaacgcaat taatgtaagt tagctcactc attaggcacc ccaggettga

cactttatgce ttccggetcyg tataatgtgt ggaattgtga gcggataaca ataacaattt

cacacaggat ctaggaacca aggagagtgg cat

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

<220>
<223>

DNA

3
3507

synthetic gene

Artificial Sequence

Page 1

60
120
180
240
300
360
420
480
540
600
660
669

60
120
153



<400> 3
atgacaattg

gacccgecagt
gagctgegec
ctgggtaagc
ctgccgegtt
aacgcgtggce
agcgttgact
ttgcaaacgt
gtcattgcga
gccecgagec
ttcgaagegy
gtcttggatc
ccgctgaccec
ccggaatcca
ctgggcgtta
ggcatcctgt
ttgtctacct
cgcatctggy
ggtagcgagyg
ggtcgttteg
gtcgaggacc
gtgttcattg
ccggacttgg
agcgagcaga
gaggacggtt
tatctggacc
aaactggaag
tctgcacgea
gacggcgatg
ggtttgcaaa
gagaacggtc
ggcgaacgtc
gaactgcgcc

gcctrgetgg

aaacgcgcega
tcgcageggce
tgccagecge
gtgctgtgga
tcgatacgat
acaatcaccc
atacgaccat
ctgctceggt
gcagcgtcga
gtctoggtcegt
ccaagggtaa
gcggtcgeag
tgctgatcta
agaccgcgac
tgccgagceat
gtagcaccct
ttctggagga
atatgctgtt
atcgegegga
tttecegetcet
tgctggacat
acggtcaaat
gttactttgc
tgttcccggg
attaccgtac
gccgtaacaa
cggtctttgg
gctatctgcet
aactgaagag
gctatgagat
tgctgaccgg
tggaacaact
gtaatggtgc
gtgcgtctgt

agatagattt
acgtccggac
agtcaagcag
gttcgttacg
cacctaccgt
ggtgaatgcg
cgatatcgca
tgcgcagety
tttcctggea
ttttgattat
actggcgggt
cctggetgat
taccagcggt
gatgtggcaa
caccctgaac
ggcgagegge
cctggegtty
ccaagagtat
agcggecgta
gaccggtagce
gcatttgctg
ccaacgtcca
gaccgatcgt
ctactataag
cggcgacatc
cgtcctgaag
cgatagccca
ggcggttgtc
ccgcatcagce
cccgegtgac
cattcgcaaa
gtacacggat
ggatcgtccg
gacggacctg

aacagacgta
gaagctatta
attctggecg
gacgaagaag
caattggcag
ggtgaccgtg
ctgctggaac
caaccgattg
gatgcggtcg
agccacgagg
accggtgttg
gcgeegetgt
agcaccggta
gctggtagcea
ttcatgccaa
ggtactgcgt
gtccgecega
cagagccgtc
ctggaagagg
gctccaatca
gaaggttacg
cctgttatcg
ccataccctc
cgtccggaga
gtggccgaac
ctgagccagg
ctggtgcgec
gttccgaccy
gacagcttgce
tttctggttg
ctggcgegtc
ctggctgaag
gttgttgaaa

cgttctgacg
page 2

ttgatcacct
gcgctgecagce
gttatgcgga
gccgtaccac
gtcgtattca
tcgcaatttt
tgggtgctgt
tggccgaaac
cactggttga
tcgacgatca
tggtggaaac
atgtcccaga
cgccgaaggg
aggcgegtty
tgtcccacgt
attttgccge
cccaactgaa
tggacaatcg
ttcgtaccca
gcgcggaaat
gttccaccga
attacaaact
gcggcgaget
ttacggcgga
tgggtccgga
gtgagtttgt
agatttatgt
aagaggcact
aagatgcggc
aaaccacgee
cgaagctgaa
gccaagcecaa
cggtttegeg

cccactitac

ttttgaaaca
agccgatccg
ccgteeggec
cgcaaagttg
ggcggtgact
gggcttcacg
tagcgttceg
cgagccgaag
gagcggtecca
gcgtgaggec
gattacggat
cgaaacggac
tgctatgtat
ggatgaaacc
gatgggtcge
acgtagcgac
tttegteect
tcgtgecgag
attgctgggc
gaaaagctgg
ggcggggec
ggttgatgtt
gctggtgaag
gatgtttgac
tcatctggag
taccgtttec
ctacggtaac
gagccgetgg
acgtgcecgea
gttcacgttg
agcgcattat
tgagctgegt
tgcegeggtce
ggacctgggce

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
1860
1920
1980
2040



ggtgattcec
gtcccggtgg
gagggtgagc
accgaggtgc
gcagcaccgy
accggtttte
ggcaaggtga
gcaaccttcg
catctggaag
tggcagcgtc
gttttgeegt
attgcactga
ggcatcagec
cgcgttgacg
ctgcgcgaag
ttggecgaca
ttgagcctgg
aatcgtcaac
acgatcggcet
gatggtatcg
cgtgttgatg
gagcgtcaac
ccggtttgeg
attggcccag
aacttgcaga
<210>
<211>
DIIEN

<220>
<223>

<400> 4

4
3525
DNA

tgagcgeect
gcgtgattgt
tgcgtggtag
gtgctcgega
gtctgeegeg
tgggtcgcta
tctgtttggt
ataccggcga
ttattgcggg
tggcagatac
acagccagat
ccaccaccat
cagaagcctt
acagctacgc
cgcacgactg
ccacctactc
tggcaactgg
gtgcacatta
ctcaagtgac
gcctggacga
attatgcgac
gtcaggcatc
gtgctatgge
ataaagacat

tgctgggtct

synthetic gene

gagcttcage
cagcccggea
caaacgtccg
tctggegetg
ctccggtacg
cttggecttg
tcgtgegegt
tgctaccttg
tgataagggt
ggtcgacctg
gttcggccca
taaaccgtac
tgttgaagat
gaatggttat
gtgcggectg
cggccagetg
catcgcaccg
tgatggtctg
tgacggtttc
gtacgtcgac
gtggttgagc
cctgctgecg
tcctaccgac
cccacatgta

gctgtaa

Artificial Sequence

atgactagcg atgtacatga cgcgactgac

caaagcaccc gtcgecattge ggaactgtat

ccgetgecgg ctgttgtcga cgetgcacat

cagaccctgt ttaccggtta cggcgatcegt

aacctgetge
accgacctgg
acctacgcaa
ggcaaattca
gagatccgta
gagtggctyg
agcgacgacg
ctggagcact
gaagccgact
atcgttgacc
aacgctctgg
gtctacgtga
gcggacatcc
ggtaacagca
ccggtgageg
aatctgcegg
ggcagctttt
ccggtggagt
gaaacgttcc
tggctgattg
cgttttgaaa
ctgttgcaca
cgtttcegtg
acggcggacg

ggtgtgacag
gcaacggatc
aaaccgggtc

ccggeectag
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acgagatttt
ccggtgttge
gcgtccacgg
tcgacgcaaa
cggtgetget
aacgtatgga
aagcacgtgc
accgtgecct
tgggcctgga
cggctgeget
gcactgcaga
gcaccattgg
gcgaaatcag
aatgggcagg
tgtttcgttg
atatgttcac
atgagctgga
ttatcgcgga
atgtcatgaa
aggctggcta
ccgeettgeg
actaccagca
cagctgteca

tgatcgtgaa

agacagcatt
cggagtttgc
tgcgtctggc
gctaccgtge

tgacgtcgat
cgcctatatt
tcgtgacgea
aacgctgagc
gacgggtgeg
cctggttgac
gcgtctggac
ggcggcetgac
tcacgatacc
ggttaaccac
gctgattcgce
tgttggtcag
cgccacgegt
tgaggttctg
tgacatgatc
ccgtctgatg
cgcggacggt
agcaatcagc
tccttatgat
cceggtteac
tgegetgecg
gccttcteeg
ggacgccaaa

atacattagc

agatgacgag
agctgeegea
ggagattctg
tcgtgaactg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3507

60
120
180
240



gcgacggatg
tacgcgcaag
cagcctatcet
acgctggatce
cctgtgagec
gccgaatacc
gtcgtttteg
gaacagctgg
gctggtetge
ctgtacacca
gcgegtetgt
tttatgcege
ggtacgagct
gttcgceecga
ctggcaactg
gcaggcgeag
acggegecac
gttgatggtt
ccgecggtea
aaaccgtacc
aaacgtccgg
gttatggcag
aaactggecgce
gcgetggttc
gtggtgccga
gcagatagcc
gatttcattg
aagttgctgce
gatattgccg
ccggtgattg
gcgtctgatg
aatttgctga
actaatctgg
ccgagcttta

ctggataagt

agggtggeceg
tctggagceceg
atccaggtga
tggtectgege
gtttggegee
tggacctgge
accaccaccec
ccggtaaagg
cagcggagec
gcggttctac
ggaccatgtc
tgaatcacct
acttcgttec
cggaactggg
ttgaccgtct
aactgcgtga
tggcggcetga
acggtttgac
ttgattacaa
cacgtggcga
aagttaccgc
aaaccgcetcec
agggtgaatt
gccaaatctt
cgccagaagce
tgcagcgeac
tggaaaccga
gtccgaacct
cgacccaggc
ataccctgac
cccactttac
gcgattictt
cgcagctggce
ccacggtgea

ttattgacgc

taccgtgacc
tgtccaggcet
cgcggttgeg
gtatttgggc
gattctggec
ggtcgagagce
ggaagtcgat
tattgccgtt
gatctatacc
cggegetecg
ctttatcacc
gggtggtcgt
ggagagcgac
tctggttecg
ggttacccag
acaggtgctg
gatgcgtgcc
cgaaaccggt
gctgattgat
actgttggtt
atcggtgttt
agatcacctg
tgtcgeagtc
cgtgtacggce
cctggaacaa
ggctcgtgat
gcecgttcage
gaaagatcgt
gaatcagctg
gcaggctgcet
ggatctgggt
tggttttoag
acagcacatc
tggtgceggac
agaaaccctg

cgtttgttge
gtggcagceag
accatcggct
ctggtcagceg
gaggttgage
gtgcgtgatg
gaccaccgceg
acgactctgg
gccgatcacg
aagggtgcga
ggcgacccga
attccgatta
atgtctaccc
cgtgtggcgy
ggcgcagacg
ggcggtegty
ttcctggata
gcggtgacge
gttccagagc
cgtagccaaa
gatcgcgacg
gtatatgtag
gcaaacctgg
aacagcgagc
tacgatccgg
gcggagetge
gccgcaaatg
tatggtcaac
cgcgagetge
gcgacgattt
ggcgacagcc
gttccggtty
gaagcacagc
gcgacggaaa

caggcagcac
Page 4

cgcgttttga
cgctgegeca
ttgcaagcce
tgccactgea
cgcgtatect
tgaattctgt
atgcgctgge
acgcgattgc
atcaacgcect
tgtatactga
ctcctgtgat
gcaccgeggt
tgtttgagga
acatgttgta
agctgaccge
tgattaccgg
tcacgctggg
gtgatggcgt
tgggctactt
cgttgacccc
gctattacca
accgeccgeaa
aagccgtttt
gcagettect
cagcectgaa
aatcgtatga
gtctgttgag
gtctggagca
gtcgtgeege
tgggtaccgg
tgtccgetct
gtaccattgt
gcaccgeegg
ttcgtgegag

caggcctgec

cacgctgacg
taacttegeg
agactatctg
gcacaacgct
gacggtcagc
ctcgcaattg
acgcgcacgt
ggacgaaggc
ggcgatgatc
ggccatgetg
taatgtgaac
ccagaacgge
cctggecttg
ccagcatcac
agagaagcag
cttegtgage
tgcccacatce
tatcgtcegt
cagcaccgat
gggttactat
taccggtgac
taacgttctg
cagcggtgcec
gttggcggtg
ggcggecttg
agttccggece
cggtgtcggce
aatgtatgcc
agccacccag
tagcgaagtg
gaccttgtcce
taacccggeg
tgaccgeegt
cgaactgacc

gaaggtgacc

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
2040
2100
2160
2220
2280
2340



accgagcege
ctgcaatggce
cgtgacgacg
tctegeeget
gatccgaatc
gttgtgcatc
aacgtcgtgg
acctacctga
atccgtaccg
tctaagtggog
gccacgttec
ccggatatgt
ttctacattg
gtggccgagg
gtcatgaacc
gcaggcecatc
gcactgacgg
ttecegtgeec
gcggttegta
gataagtaca
<210>
<211>
<212>
<213>

<220>
<223>

<400> 5
atgagcactg

5
3525
DNA

gatccgcaat
ggtctgegtc
ctggcgeaac
ttgctgecac
ggtcgegeat
aactccgtgg
ccgctgcaaa

agcctgatty

gcaccgtect
tggaacgtct
ctgecgacteg
tcgcagaact
tgggcctgac
cagcggcgtt
gcaccgccga
gcaccgtcag
tttcccctgt
ctggtgaggt
gtagcgacat
tcactcgtct
gtgatggtga
ccgtgacgac
cgcatgacga
cgattgaccg
cgctgecgga
cgcaagegec
ccgcaaaagt

tcegtgatct

synthetic gene

caattcacga
tcgetgegge
tgccgeagat
gcgtggttga
gttttgaaac
gggceggtga
attacgcgac
ccagcgeage

cgagcagegt

gctgageggt
ggcgectgtt
tgctegeetg
ggcggaccgce
cccagaaatc
ggtgaaccac
agtgattaag
cgttgcaatg
tegtecgety
cctgetgegt
gattttggca
gttgttgtcg
acgtectegt
cctgggtgea
tggcatcagce
tgtggacgat
aaaacgtcgce
gctgegtggt
cggtecaggce
gcgtgagttt

Artificial Sequence

tgaacacttg
acgceeggac
catccgtacg
attcgttacc
catcacgtac
cgcegtgege
gattgacatc
gattagcagc

gaatcagctg

gccaatggtt
ggtggtacgc
acccaagctt
catctgegtg
tggcaccgtc
gtcttgeegt
ctggegetga
ggtatcccgg
gacggcggct
‘gaggcccacg
cacccgeget
ctgctgatca
gcgcattatc
cagcagcgtg
ctggatgttt
tacgacgatt
gcacaaaccg
gccecggage
gacattccge

ggcctgatct

gatcgccgea
ccggcgatta
gtcctggacg
gacgccaaaa
ggtgagctgg
cctggegacc
gcgcrgggta
ctgcagccga
ccggacgecg

Page 5

ggttgggtcg
tgatcaccat

acgacaccga
ttgtagcagg
tggctgctga
atcgtcagcet
cggagcgceat
actttgaaga
atgctaatgg
acctgtgtgg
accgtggtca
ctggegtgge
cgggtctgac
aaggctacgt
tcgtggactg
gggtgcgtcg
ttctgecgtt
caaccgaggt
acttggatga

aataa

ttgaagaact
ccgcagegac
gttatgccga
ccggtegtac
gtgagcgtgt
gcgtttgegt
ccatcggtge
ttgtggcegga
tcgagctgat

cttectgacc
tgtccgeggt
cccagagttg
cgatatcggt
ggtggatttg
gttcggeccg
caagccagtt
ggatggtgat
ctacggcaac
cctgeegotyg
ggttaatgtg
teccgegetct
tgtcgacttt
tagctacgat
gctgatcege
cttcgagact
gctgcacgeg
tttccatgeg
agcgetgatt

gattgcaaac
cgaggcccca
tcgteeggeg
caccgcagag
gagcgcactg
cctgggtttce
ggtgagcgrg
aaccgagccg

tctggeaggt

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3525

60
120
180
240
300
360
420
480
540



gaccatgttc
gaggcggrtg
gcggatgttce
gatagcctgg
tacccgcaga
agcgccgeaa
ttgtatggca
acgctgetgg
tgggaaacge
gctggecegg
ctgctgggtg
aaagcatggg
gcgggeatgg
gtggatgtcc
ttgctgegta
gttttcgacg
cgtttggttt
accctggeca
tacggcaaca
gccgataatg
aaagaaactg
ttcaccctyg
gcccactatg
gagctggegg
gcagcagegg
gacctgggtg
gacgtcgatg
gcatacattg
cgcggtgeca
accctggeag
accggtgega
atggttgacg
cgtttggaca
gcagcggacc

ccgcaaacct

cgggtaagct
aggcagcggce
tgcgtegtgg
ctctgrtgat
gcaacgtggg
gcatcaccct
cgttgggtaa
aagatctgga
tgtatggtga
aagcccgtga
gccgttttat
cggagagctt
tgctgttcga
cggatctggg
ccgagaacat
aggatggtta
acgtcgatcg
aactggaagc
gcagccagcec
acttggaaag
gcctgeagtce
agaacggttt
gcgatcgtct
agctgegecg
cgctgetggg
gtgattccct
ttccggttgg
aagcagagcg
cgatggtgca
cagccccaag
cgggttitct
gcaaagttat
agacgtttga
acttggaagt
ggcagcgtct

ggtcgtattt
tgcgegectg
taaagacctg
ttacacctct
taaaatgtgg
gaatttcatg
cggcggeacc
gttggtgege
gttccagegt
aaccgtcgag
cttcgecatg
gctgcaaatg

cggtgagatc

ttacttttcg

gttcccgggt
ctaccgcacc
tcgcaataac
ggttttcagt
gtacctgctg
cttgaagccg
ctatgaggtt
gctgaccgge
ggagcaaatg
tagcggtgeg
cgctgetget
gtccgeactg
cgttattgtc
tcaaggtagc
tgcgagcgac
cctgccgaaa
gggccgttat
tgcgetggtc
cagcggcgac
tatcgegggt

ggccgaagaa

gattatcaac
gcagacagcg
ccggcagttg
ggcagcaccg
cgtcgeggta
ccgatgagcec
gcgtatttcg
cctacggaga
caggtggagc
gcggcagtge
accggetcetg
cacctgatgg
cagcgteccge
acggaccgtc
tactataaac
ggcgatgtgt
gtcttgaaac
aactcgcege
gcggtggtgg
aaaatcgcag
ccgegtgatt
artcgtaagc
tacgctgage
gcagcgecgg
ggtgatctga
acctttggta
tcccctgeta
aaacgtccga
ttgactctgg
ccggegacgg
ctggcactgg
cgtgcgegea
ccgaaactge
gacaaaggtg
gtggacgtga

Page 6

cgcaagttga
gcgtcgeagt
aaccgecage
gtgcgecgaa
gcaagaactg
atgttatggg
cggctcgtag
tgaattttgt
gcegtetgge
tggaagagca
cgccgacgag
acggttacgg
cggtcatcga
cgcatccgeg
gcgcggaaac
tcgcggagat
tggcccaggg
tgatccgeca
tccegaccga
actccctgea
tcatcatcga
tggcgtggcec
tagctgcgog
tggcccagac
gcgcggatge
acctgctgeg
acgacttggce
cgttecgcage
ataagtttct
aagttcgtac
actggctgga
ccgatgaaga
tggctcacta
aggctaatct

tegttgaccec

tgaccagegt
ggaagcgctg
gtccgatgag
gggcgegatyg
gttiggtgag
tcgeggtatt
cgatttgtct
cccgegtatt
ggacggtgac
gcgtcaatat
cccggagetg
cagcaccgag
ttacaaactg
tggtgagctg
caccgcaaat
cgcaccggac
tgagtttgta
gatctacgtg
agaggcgcetg
aaaagttgca
gactacgccg
taagctgaag
tcaggcgaat
cgtgtccege
ccactttact
tgagattttt
gggcattgec
agtgcatggt
ggacgaagcc
ggttctgctg
gcgcatggat
agcgegtgcg
ccaacgtctg
gggcttggac
ggcagcgetyg

600

660

720

780

840

900

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



gtgaaccatg
ctgatccgea
gttggcgatc
gcgacgegtg
gaggttctge
gatatgatcc
cgtttgatgc
acggatggca

gccatcagca

gtaatgaatc
gctggttaca
tecgetgegty
tatcaaaagc
gccgttcaag
attgtcaagt
<210> ©

<211>
<212>
<213>

<220>
<223>

<400> 6
atgacgaccg

DNA

gacagccaat
gagcrgegtc
ctgggtcaac
ctgcegegtt
aacgcgtgge
agcgttgatt
ctgcagactt
gtgattgcgg
gcaccgegtce
tttgaagcag
gtcctggacce
ccgetgacca

ccggagagea

tcctgeegta
tcgegetgac
agattcaacc
agatcaacga
tgcgcgagge
tggctgacac
tgagcctggt
atcgccageg
ccctgggeac
catacgatga
gcatcgaacg
ccectgectga
cggagaagcc
aagcgaagat

acatcaccga

3471

synthetic gene

aaaccagaga
ttgcggetge
tgccggetgt
gcgeegtgga
ttgacacgat
acaaccatcc
acaccaccgt
ctygcaccggt
cttctattga
gtctggttgt
ccaaageggc
gcggtcgtag
tgctgattta

aagtcgctaa

ctctgaattg
ctctaagcaa
gggcgagttc
tggctacgcet
gcacgacctg
cacgtacgct
cgcgaccggt
tgtccactat
ccaaatcacg
cggtattggt
tattgcggac
ccgtcaacgce
gattaacggt
cggtccggat

cctggagetg

Artificial Sequence

agatcgctta
gcgtcctage
cgtcaaaggt
gtatgttacc
cacgtaccgt
ggtcaaacct
tgatacggcee
caccacgctg
tttcctggat
gttcgactac
actggegggt
cttggcggat
cacgagcggt

catgtggcaa

tttggcccga
aaaccgtata
gttgaaaatg
aatggttatg
tgtggectge
ggccagctga
atcgcaccgg
gatggtctgc
gatagcgaca
ctggatgagt
tatagcgaat
cagtattecge
agcatggege
aaggacattc

ctgggtrtgc

cagagacgca
gaggcggtga
gtctttgcgg
gacgcggacg
caactgggtg
ggcgaccgtg
ctgatcgaat
cgcccgateg
gatgcggtag
cgceccacgtg
actgacgttg
gcgeegetgt
tccacgggcea
ctggcgacga
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acgcactggg
cgtatgttag
ctgatatccg
gcaatagcaa
cggtcaccgt

atctgccgga

gcagctttta

cagtcgagtt
ccggttteea
acattgactg
ggctgegreg
tgctgecgcet
caactgatgt
cgcacgtctc

tgtaa

ttgcccacct
ataccgeegt
gctatgcgga
gtcgtacctc
accgegtceca
tagcgatcct
tgggcgetgt
tcgcagagac
aactggtcaa
tcgacgecca
tagttgagec
acaccccggg
ccccgaaggg

aggcgacgtg

cacggccgaa
caccattggt
tcagatcagc
gtgggcgggt
gttccgttge
catgtttacc
cgaactggac
cattgctgeg
gacttatcat
gctgattgag
cttcgaaacg
gttgcacaat
ctttcgtgea

tgcgeeggtg

gtacgaggca
ggcggaacca
tegtecggeg
tgcccaattg
agcagttacg
gggctttact
gagcgtcccg
ggagccgace
aagcggtecg
gcgcgaggea
gctggcggat
tcagceggac
tgcgatgtat
ggatgagaac

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3525

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



caagcggege
ggcatcctga
ctgagcacct
cgtatttggg
gaggacgagg
atgacgggtt
atgcatctge
attcaécgtc
ttgacggacc
ggttactaca
accggcgaca
aacgttctga
ggcgacagec
ctggcagttg
caggacgcgg
gaaacgaccc
ccaaacctga
ggccaagega
accgtgagec
gcgcattrtta
caagagatct
cgtacgatcg
acgtccgtge
ttcattgatg
cgcactgtct
ctggaacgta
gaagaggcgc
cactatcaga
gacctgggec
gatccggcag
ctgggtactg
gtgagcacga
attcgtgcga
agcaaatggg

accgtttttc

tgceggecat
ttggtaccct
tcctggaaga
atatgctgtt
tgctggecga
ctgcgeegat
tggaaggcta
cgccggttat
gtccgcatcec
agcgtccgga
tcgtggegga
aattgtctca
cgctggtteg
tggttccgac
cacgcgetge
cttttagect
aggcctacta
atgagttgag
gtgcagcggg
ccgacttggg
ttgatgtcga
cagagtatat
acggtcgcaa
ccgceacget
tgctgaccgg
tggatctggt
gtgcccgect
agctggcagce
tggatcaggt
cgctggttaa
ccgagctgat
tcggegtygy
tctctectgt
ccggtgaagt
gctgtgatat

caccctgaac
gagcageggt
tctggeattg
ccaggaatat
ggtccgecaa
tagcgcggaa
tggttccacc
tgactataaa
gcgtggcegag
gattaccgcet
attgggtccg
gggtgagttt
tcagatcttc
cgacccgteg
aggtctgcaa
ggagaacggc
cggcgatcegt
cgagctgegt
tgctetgttg
tggcgatage
agtcccggty
cgaagctcaa
tgcgaccgag
ggcggcagec
tgcgacgggt
tgatggtaaa
ggacaaaact
cgatcatctg
tacctggcag
tcacgttectyg
ccgtattgcg
tggtogtatc
ccgregegtt
cctgetgege

gatcttggec

tttatgecga
ggcaccgceat
gttcgtccga
cagagccgtce
gacctgctog
atgaagaatt
gaagcaggct
ctggttgatg
ctgctggtga
gaaatgttcg
gatcaagttg
gtgacggtta
gtttatggta
ctgagcaagc
tcctacgaga
ctgctgacgg
ctggagcagce
cgcaatggeg
ggcgcagegg
ttgagcgege
agcgcaattg
cgttececggeg
gtygcatgcga
ccgageetge
ttcttgggec
gtéatctgct
ttcgacageg
gaagtgatcg
cgtctggegg
ccttatageg
ctgaccacce
gagccgggta
gacgatggtt
gaagcccacg

gacaccacct
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tgagccatgt
acttcgegge
cccagttgag
tggaccgttc
gcggtegttt
gggtggaacg
ccgtgtttgt
tcceggacct
agagcgagca
atgaggatgg
agtatctgga
gcaaactgga
acagcgcacg
aggcgatcgg
ttccgegtga
gcattcgcaa
tgtacaccga
ctcaageece
ctagcgatct
tgacctttgg
trtegeegge
cagacgtccg
gcgatttgac
cgggtccggt
gctatetgge
tggttcgtge
gcgatccgaa
cgggtgacaa
ataccgtgga
aactgtttgg
gtatcaaacc
agttcgtcga
acgcaaatgg

atctggcgag

acgcaggtca

gatgggccgt
tcgeagegat
ctttgttccg
tggtgcgeca
cgtgagcgeg
tctgctggac
ggacggtceat
gggttattte
aatgttccca
ctactaccgce
ccgtcgtaat
agcggtgttc
ttcctacctg
cgattcgttg
ctttatcgtc
actggctcge
gctggcagag
ggtcctggat
ggctccagag
taécctgctg
atccgacttg
ccecgaccttce
gctggataag
gagcgagatt
gctggaatgg
gaagagcgac
gctgtgggec
gggtgaggca
tttcatcgtg
tccgaatget
gttcgegtac
ggcgggtgac
ctacggcaac
tctgccagtg

gttgaatcty

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



cctgacatgr
tttaatcaac
gagtttattg
tatcacgtta
atcgaagecg
gaaaccaccc
‘cacaactacc
cgtacggecg
gaagttattg
<210> 7

<211>
<212>
<213>

<220>
<223>

DNA

<400> 7
atgagcactg

gacccgcaat
ggtctgegtc
ttgggtcaac
ctgctgeege
ggtcgtgege
aacagcgttg
ccgcetgcaaa
acgctgatcg
gagcaggccc
gaggctgttc
gccgagetge
gacagcctgg
tacccacaga
agcgcrgeta
ttgtacggcea
accctgetgg
tgggaaacct
gacgcgggtg
ctgggeggtce

3522

tcacgcgtat
tggatgcaga
cagaagctat
tgaatccgea
gttacccgat
tgcgtgeect
agcaaccggg
tccaagacge

tgaagtacat

synthetic gene

caacgcatga
ttgcggeage
tgccgeagat
gcgtegttga
gttttgaaac
tgtccgacga
attacgcgac
cctctgeage
cgagcagcgt
ctacccgttt
aggacgcgge
tggagcgegg
cgttgctgat
gcaatgttgg
gcattaccct
ccctgggtaa
aagatctgga
tgtatggtga
agcgtegtge

gtttcacctt

gatgttttcc
cggcaaccgc
cagcaccctyg
cgacgacggt
tcagegegtce
gccggataaa
tgtcceggtt
gaaaattggt

cagcgatttg

artificial Sequence

tgagagactg
acagccggac
cattcgtacc
gtttgttacc
cattacctac
cgcagttcat
catcgatatg
gattagctcc
taatcagctg
ggtggtgtic
tgcgegettg
taaagacctg
ttacaccagc
taagatgtgg
gaacttcatg
cggcggtacg
gctggtgegt
gttccaacgt
tgtggaagcg
tgcgatgacg

ctggttgcga
cagcgtagcc
ggcgcacacg
attggtatgg
gaggactatc
cagcgtcagg
aacggcgeca
ccggacaagg

aaactgctgg

gatagacgcg
ccggctatta
gtcctggacy
gacgcgaaaa
tccgaagtgg
ccgggtgatc
gcactgggtg
ctgcagccta
agcgatgecg
gattatcacc
tccagcaccg
ccggetgtog
ggcagcacgg
cgtcgtgget
ccgatgagec
gcctatttcg
ccgacggaac
caagtggaac
gaagtgctgg
ggcagcgecc
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ccggtgtgge

actatgacgg
ttcaggacgg
atgagttcgt
aggagtggct
cgagcctget
tggcaccgac
atattccgca

gtttgctgta

tacatgaact
cggcggeatt
gctatgegga
ccggtegeac
cacaacgcgt
gtgtgtgtgt
cgattggcge
ttgtcgegga
tgcagctgat
cgcaagtcga
gcgttgeegt
cggagccgec
gtgctccgaa
Ctaaaaactg
atgtgatggg
ctgctcgtag
tgaattttgt
gccgectgag
cggagcageg
ctatttecgec

gccgaagage
tctgecgygtc
cttcgaaact
tgattggctg
ggcgegette
gcecgetgetg
cgacgttttc
cgtcagcegt

a

gatcgcaacc
ggagcaaccg
tcgtecggceg
gagcgcegeag
tagcgegetg
cctgggtrtt
ggtgtcggtt
aaccgaaccg
caccggtgca
tgaccagege
gcaaaccctg
agcggatgag
aggtgcgatg
gttcggcgaa
ccgtageatc
cgatctgagc
tccacgeatt
C€gaggctggce
ccaatatctg

tgagctgegce

3000
3060
3120
3180
3240
3300
3360
3420
3471

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

1020
1080
1140
1200



aactgggtcg
ggcatggtcc
gacgttccgg
ctgcgtacgg
tttgatgagg
ctggtgtatg
ttggccaagce
ggtaacagcg
agcggtgatc
gaagcaggtc
agcctggaaa
cactacggcg
ctggcagagc
gcgggtgeaa
ctgggtggtg
gtcgatgtec
tatattgaag
gacgcgaccg
ttggctgegg
ggtgctactg
gttgacggta
ctggataaga
gcagaccacc
gacgtgtggc
aaccacgtcc
atccgtctog
ggcgaccaaa
acccgtgega
gttctgetge
atgatcctgg
ctgatgttga
gatggcaatc
attagcacgc
atgaatcctt

ggttattcga

agtccctget
tgtttgacgg
atttgggtta
agaatatgtt
acggttacta
ttgaccgtcg
tggaagcggt
cgcaaccgta
ctgagacgct
tgcagagcta
acggcctgtt
agcgtctgga
tgcgtegtaa
tgttgggctc
acagcctgtc
cggtcggegr
cagaacgtca
ttgttegtgc
caccgaacct
gtttcctggg
aggtcattge
cctttgacag
tggaagtgat
aacgtctgge
tgcegtactce
cactgaccag
tcgaaccggg
ttaatgacag
gcgaggegea
cagacacgac
gcctggtage
gccagegege
tgggttccca
acgacgacgg

ttgagegtat

ggagatgcat
tgagatccaa
ctttagcacc
ccegggttac
ccgcacgggce
caacaacgta
gtttggtaat
tectgetggec
gaagccgaaa
cgaagttccg
gacgggcatc
gcaaatgtac
tggcgeccaa
tgccgegage
tgctctgacc
gatcgtcagc
gggtagcaaa
tgccgacttyg
gccgaageeg
tcgttacctg
attggtgegt
cggtgacccg
cgccggtgac
ggacaccgtt
cgaactgttc
caagcagaaa
taaattcgtt
ctacgcegaac
tgatctgtgc
ctacgcaggt
gacgggtatt
acactatgac
gatcaccgat
cgtcggecty

tgccgactac

ctgatggatg
cgtccgeegg
gatcgceeege
tataagcgtg
gatgtgtttg
ttgaaactgg
tceceegetga
gtrgtcgttc
atcgcagata
cgcgacttta
cgcaaactgg
gccgacctgg
gcceecggtge
gatttgagcc
ttcggtaacc
ccggcaaatg
cgtccgacct
accctggaca
gcgaccgagg
gctctggagt
gcgegttetg
aaactgctgg
aagggtgagg
gatgtcattg
ggtccgaatg
ccgtatactt
gaaaatgcag
ggctatggca
ggtctgeegg
cagttgaatc
gcaccgggtt
ggcergeegg
agcgataccg
gacgagtacg

tctgaatggt

gttacggtag
ttattgatta
acccgegtgg
ccgaaactac
ccgaaatcge
cacaaggcga
ttcgtcagat
cgactgaaga
gcctgeagea
tcatcgagac
cttggccgaa
cagcgggceca
tgcagacggt
cagatgcgeca
tgctgegtga
atctggegge
ttgcgagegt
agtttttgga
ttcgcaccgt
ggctggagcg
atgaagaggc
cgcactatca
ccaatctggg
tggacccggc
cgttgggcac
acgttagcac
atattcgtea
actccaagtg
tagcggtgtt
tgccggatat
ctttctatga
tcgagtttat
gcttccagac
tcgactggct

tgcgtegett
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cacggaageg
caagttggtg
tgagctgetg
cgcgggtgtt
accggatcge
gttcgtcacg
ctatgtctat
agccctggec
agtggcgaaa
gacgccgttt
actgaagcaa
agcaaatgaa
tagccgtgea
cttcaccgac
gatcttcgac
gattgcgage
ccatggtege
cgctgaaacg
tctgetgacc
tatggatatg
ccgtgeeegt
gcagctggeg
tctgggteag
agcgetggtg
tgcagagcetg
catcggcgtc
aatgtcggeg
ggcgggtoag
ccgttgcgac
gttcacgege
gttggatgcc
cgcagcggeg
gtaccacgtc
ggttgatgcg

cgaaaccagc

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



ctgcgtgege tgccggatcg tcaacgecag

cgtaccccgg agaaaccgat taacggcage

gtccaggaag cgaagatcgg tccagacaag

gtgaaataca ttaccgacct gcagctgttg

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

<220>
<223>

<400> 8
atgaatgaaa

DNA

agcgtcaccy
ctgagcggct
ccgageacgg
acgctgcaag
gtacaagcgg
gacctggecc
gaggacgatg
gagttctccg
tttgatttgg
ctgaacgaga
cgtgatgegg
ctgattcata
ctgatcaaca
ccgtttrcace
gcgtacttca
ccgaccggec
gctccggagt
agcgctecga
agcgagggtt
aatcgcaaca
aacgaccgec
tattttcgca
ggtgacattg

gtcattaaac

8
3435

synthetic gene

gcagcgcaga
cgcgtgeget
atgcggaacg
gccaaaccgt
aacgcgtcca
gtgcattcgt
tggcctatac
acgcaatctt
gctgegtgga
atccggeggt
agggtagcga
agtttagctt
ccagcggtag
cctggegtea
acatgatggg
cgttgegtec
tggtgetgtt
actctggtaa
ttactcegeg
attccagcac
atattctggc
cgtttecegeg
atccggaagce
ttgaagaacg
tggctcaggg

Artificial Sequence

ccagagcagce
gcaagcgceac
tccggeactg
tcgegtecac
cgccctgace
cgtgctggtt
caagggtgtc
gggcaccgtg
tctgattget
ggattgtgag
tgtegttgtg
tctgectatt
caccggcacg
cgtcagecggt
tcgtgacage
ggatctgagc
cccgegtetg
cgagatcctg
tctgaaageg
ggagacggca
gtaccgcttg
tggcgaactg
gaccgcggaa
tgcaccagat

cgagtacgtg

tatagcctge
atcgececcga
gacatcccge

ggcctgetgt

ggtaatgtat
ctgcgttacg
gcggagcegea
gagcaggcgt
atggcgtgge
ggctttgcca
ccggtteege
caaccggtga
cgtagcacca
cgtgcagecc
caaaccctge
caggcgcaag
ccgaagggeg
ccgtatccta
atgattaccg
actgttattg
tgcgaggtga
ggtggccgtc
agcttggagt
agcggtggtt
cgtgacgttc
tgtgttaaga
ctgttcgacg
cagatcgcga

gctgtgggtc

tgccactgtt
cggatgtttt
acgtgtcecc

aa

cagagggttg
aacagatcat
gctacctggt
ttcgttetat
gtctgeaccc
gcatcgatta
tgagcccgaa
ccctggeegt
gcatccgtac
tggagtccgg
aagacctgat
accaggatga
cttgcatcag
aagtgaccgt
ccctgggtge
aggacatccg
tcgagcacca
tgcagtccat
gtrtgctggg
tggcaatgaa
cggaagcggg
cgcgetttgg
atgacggttt
tcattgaccy

gtctggageca
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gcacaactac
ccgtgeggea
gccagtgatc

gccggacgeg
cgacgctatc
ccgtccagat
cagctaccgt
ggactccecg
tgcggttctg
ccactctage
ttctatctct
ggttattgtg
tattcgtgcg
cgatgtecggc
tttggctctg
cagccgtgec
cgttctggeg
aggcggeacc
cctggcacgce
tctgacgacc
tgtcgtageg
cgttcecggtg
cggcctgttg
ttactctgtt
tattagcggce
ctactgcacg
ccgcaaaaac

attgtttcaa

3360
3420
3480
3522

60
120
180
2490
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500



gaaggctgcg
ctggeggteg
gaggcagagt
ctgegtggct
aatggcctge
agccgtctgg
atccgtgegt
actctgggcg
gacagcctgg
gaaggtagcc
accgcgagea
gccgaaggct
ggtacccegt
ggtgcgactg
cagggtggtc
ctgcgeaacc
ggccgecatc
ggttgtcaag
aaccatcgtc
attcatctgg
gcgagectge
tatttcgett
gttccggtge
atgaatcctg
ccaggctgcet
ctgeeggtgy
ttccacgttt
caagacatcg
gacgcaatta
gatgtggcag
caagcgggta
gectatcgtc
ccggttgatce

<210> 9
<211> 3492

gttgcgtgea
ttgttccgga
tgaaagcgcg
ttgééatccc
tgagcagctf
aaagcctgta
ccgcaggtge
tggtctgtgg
ccgcagtgea
aaatcctggy
ttcagcaggc
ggctgaaacc
ccgcagaggt
gtttcttggg
gcctgatctg
gcttcageca
tggaagttat
agcgtctgge
tgccgtaccg
ctattactac
cgcgtegtcec
ccaagtgggce
gtgtcattcg
acgacctgct
tcggtgaaga
atcagctgge
tgaatctgaa
cggcgaaagg
ccacgegect
aggcgtacgc
gctcgtcctg
gtaagatcgt

agtaa

acagattcat
ccgcaatacc
cgtccgegaa
gcgtgacctg
gggtaaaccg
tgcgagecat
cgttgatgtg
tgccgeggat
gctggecatg
tcecgggtogt
accgcaccaa
ggatcactat
tgctegeceg
tggcegectg
tctggtgegt
cctggagecg
tccggcagat
caccgaggtc
tcacctgtat
ccgtctgaag
gggtggctcg
gtgcgaacaa
tccgagectg
gtctcgettg
gagccagaac
gcagacgatc
tgcggactcc
tattcgtctg
gcgtcgtttg
cggcageget
cccagaagaa

tgacgatctg

ctgcatggtg
ttggcgecac
gagattctga
attctggcgg
atccgtecgg
gaagccaccc
gaaaccacgc
cgccagacct
gagatcaaaa
acggtcgagg
cgcgtgggea
cgtctggaga
actggcggtc
tgcctggaat
cctagcaaca
gagcaggttg
atcggcgage
gacgcgatct
cgtccgaatg
agcgtggact
attcecggteg
ctgctgcgta
attctgccag
ctgtactcga
agcggtcgea
ctggcactgg
ggtagcggty
cgtcgtgtcg
ccagcggaac
ggccagacga
atcaccagcec

gcgegetggg

acagcacccg
ctggttcgeg
ccctggeaaa
aagaaccgtt
ctatccgtge
gtggtaccga
tgttggecct
cttttegega
agcagttcgg
cgtgggcecg
gccegetgge
acttgatcgg
cgccgaccgt
ggctgcaacg
gccacagege
cgcgtttteg
cgggtttogg
gtcattgtge
tgattggtac
tcatttcgag
agggcggtta
gcacccatga
accgtgtect
ttctggttac
gcggtttcag
gcgaggcacg
tceegtrgga
agggttacga
agcgtgegeg
cgcaatccag
tgcageegga

gtctgatcga
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tgcatacctg
tcaggcgtct
tcagegegag

cagccaacag

acgctaccgt
gctggaagcea
gctgtetage
gctgggtggc
tgtgggccty
tcgeatccac
tgcaattccg
cattccgatt
gctgctgacg
tctggeggot
ctgggaacgt
tgaactggca
cctggagect
agccgaggtt
cgcagagatc
catcggtgtg
cgcacgcgge
ttgcaccggt
ggccggtgaa
gggtatcgceg
cgttcaaggt
cacggaaggc
tgcgattttg
tctgtggety
cagcctgrtg
cggtgagatg
cttcagccgt

accaccgggr

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3435



<212>
<213>

<220>
<223>

<400> 9
atgacggcag

DNA

gcggegatge
caggtgctgc
cgtgaaagcg
gaaacgatta
cacggtgata
gactatgtca
cataacacca
gccgegageg
cgccgtgtgg
accgcgegtg
gtcatcggece
cgcacggegt
acggagtgga
attatcaatg
gcgtteattce
gaggattggc
ctgttcecage
accgecgacc
gcgggtatgt
ttggactttc
ggcaagatca
tactatacga
accccagget
tatcgtactg
cgcaataatg
gtttacgtgg
tatctgctyg
gagctgaaga
tcttatgagce
atgctggetg

synthetic gene

gcgeageage
cggaccegge
acgeectget
ttgtagatac
cgtatggeca
tccegatggg
ctctggacct
gcgtcgegea
cggactgttt
ttgtgttcga
aacgtctgea
gtggtcgega
tgattatgta
ccgttaccceg
tcaatttect
cgggtggcac
agctggetcg
actatcagac
gtctggctaa
tggcgaccge
acctgctgga
gcegteegec
cggataaacc
attacaaacg
gcgacgtgat
tgattaagtt
gtgecgecget
cegttgtggt
acagcattcg
tgccggeaga
cggtgggcaa

Artificial Sequence

aagagtggct
agtgatggat
gtcgggttac
ggccaccgge
gttgctggaa
tgctggtgac
ggcgacccty
gctgegtatg
ggatttggct
ctaccgtgeg
cgcagegggt
tctgecggag
cacgagcggt
trtttggage
gccgetgaac
ctgctacttc
cccgacgeac
ccgtgtggac
gaccgaattg
tccgetgage
cctgtatggt
ggtgctggat
gcatccacgt
tccagacgtt
ggcagaggtc
ggctcaggge
ggtgcgtcag
gccgaccgaa
tgaatccctg
cttcattatt

accgatccgc

aaattatttg
agcctgetgg
gcggagegtc
cgtactgtcg
gatatcagcg
ttcatcgega
atgaacggca
atgctggaag
gttgaagcgg
gagacggacg
atggacgtgg
ccggttctgt
tccacgggtg
tccggtgegg
catctggegg
gtcccggaga
atgggcgtcg
gcgetgatgg
cgcgaggatg
cctgagatga
ttgaccgagg
tacaaactgg
ggcgaactgce
acggccgagg
gcgecagacc
gagttcgttg
arttttgtet
gaggcgctgce
cagcgtaccg
gaaaccaccc
ccgaagatga

pPage 13

aatccgaccc
caccgggttt
cggtgatggg
accgtctget
ctatcctgge
cgattggctt
gcgtcageat
agacgagccc
ctgttggett
accatcgtga
tcgtagagec
acaccgecgg
ccccgaaagy
caccgaaccg
gtcgegtegg
gcgatttgte
tgcetegegt
ccggtggtac
ttttgggtgg
aagcgtrect
ttggcggcgt
tcgacgttec
tggtgaagtc
tctrtgacge
agctggtgta
cggttgcgaa
acggtaacag
gcgcacaccc
cgcgtagcaa
cgttcacgat

ttgaacatta

tcaatttcgt
gcgectgtec
tttcegtage
gcecggeattt
cgagtggcag
tagcagcecg
cccgctgeaa
gcgtctggtt
gacggacctg
gaaactggcg
gctggcggaa
tgatgaccaa
cgcgatgttt
cgatacgccg
tctgetgacc
caccctgttt
cgtggacatg
cgatgttgac
ccgtgtagtt
ggagtcctcg
tttcegtgat
ggaactgggt
tgcgaccgeg
cgatggttac
cgttgatcgt
tctggagact
cgaacgtgcc
ggatccggtt
ccacctgeac
cgaaagcggc

tggtgatcgc

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

1020
1080
1140
12060
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



ctggagcage
gacaccgcac
ggcatgagcg
ctgagcgcege
ggcgtgatta
cgcgaacact
gcaaccgagc
ctggacgtcc
ggtcgetttc
tgtctggttc
gacaccgacc
attgcggceag
gcacgcgatg
aatcaattgt
acgcgceatta
ttcgatgagg
gccaatgget
atttgcggece
agcggteage
ggtatcgecce
tacgaaggtc
tccgaggget
accttcgteg
gagtggctgt
agcgtectge
accccgaacc
gacatcccge
cgtctgetgt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

10
3453
DNA

10

tgtacgtgga
aacaacgccc
ccgacgctgt
tgaccttcag
ccggteeggce
ctaccgctac
tgacgttgga
ctgccggtge
tgtgectgga
gtggtgacaa
gtaccctget
acattgcgea
tggataagat

ttggcccaaa

agccggttac

acggtgacat
acgcaaattc
tgccggttag
tgaacgtcac
ctcgcagett
tgceggtgga
tccgtageta
attggctgat
ctcgettega
cgttgctgga
acgtgttccg
aaattgatcg

aa

synthetic gene

tctggcagag
ggttttggat
gcgtccggat
caatctgctg
agcggatttg
cgcagcgagce
taagttcatc
ggtcgcaacg
atggctgcag
cgcggatcag
ggaagaattt
accgcgtttc
cgttcacceg
cgtatttggt
gtacctgagc
ccgcacggtg
gaaatgggca
cgttrttegt
cgatgcgttt
ttatcaaggt
ctttgtcacc
cgatgtcatg
ggaagatggt
aactgcactg
cgcgtaccge
caaggcagtg
cgcgetgatce

Artificial Sequence

gcecegtgtte
accgttactg
catcatttca
cgcgacctgt
cgtaaactgg
gttcacggtt
gatgctgaaa
gtcctgetga
cgcctgagec
gceetggege
cacaccctgg
ggcgttgacg
gcfgccctgg
accgccgagg
accatggecg
tcteegacge
ggtgaagtcc
agcgatatga
acgcgtatge
gatggttccy
gaggccatta
aatccgeacy
cacagcattg
cgcggettge
attccgggea
caggagaaca

gcaaaataca

-aggagttgeg

aggcagcgcea
tcgatctggg
tcgacgtcga
cggcgtatat
tggacactac
ccttgcacaa
ccggtgegaa
aaactggtgg
gtctggtcge
cacgtcgcca
atgctacgtg
tgaatcacgt
tgatccgtct
tggcgatgac
gtcatatcga
tgctgegtga
ttctgaccca
tgctgtctct
gtgcgcgtcc
ccagcctggg
atgatggtat
acatcattga
cggatgagca
accctegeeg
atatcggegg
tcgeggatct

tcagctgegt
ggcactgctg
tggtgacagc
ggtgcecgotg
tcaacatgaa
cgttatcagce
cgcgagcecaa
tggttatctg
tcaactgatc
ggcatatggc
tctgegtgtt
ggagcaactg
gctgeegtac
ggcgttgacc
cgtcecggac
cccgggcetat
ggcacatgac
ccgtegttat
ggttctgacc
acgecgeccac
tctgagcagce
tagcgtecgat
caactacgac
acgtcgegeg
tgctgeageg
tgacggtgca
gcgtgegeat

atgtttgcag aggatgaaca agtgaaggcg gcggtaccag atcaggaagt tgtggaageg

atccgcgeac cgggtctgeg cctggctcaa atcatggega cggtgatgga gogetacgec
14
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1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3492

60
120



gaccgtccgg
tttegtctge
gcagtcgecg
gcgetgetgg
ggctrtggtta
gccgaaacga
ttgctgactg
gatgaccacc
gtcgttgttg
ctgttegtec
accggeaccc
ggtgcgaagg
gcgagctteg
atgagcactc
cgcgtotgeg
gcagcggcaa
ggcgaccgcec
tttatggagt
atcggtgtcc
gacgttcecgg
ctgaaaacgg
ttcgatgagg
ctgatctatc
gtggcccatce
ggtaacagcg
gacggtgtga
gaagccggtce
accgttgaga
cactacggtg
ctgatcgagce
gcacgcagca
ctgggtggtg
gttgaggtgc
tatattgagg

ccgttggtca
tgceggagtt
cagcttggea
gctttgccgg
ccgtcecget
cccegegtyt
gtggcgegag
gtgcagcatt
aaaccttgga
cggctgegga
cgaaaggcgce
gcgrgggect
cgggtgtgct
tgtttgagga
acatgatctt
gccctgaact
tgctgggtge
ccttgctgga
tgcaagacaa
agrtgggcta
aaggtatgat
acggcttcta
tggaccgteg
tggaagcagt
agcgtagett
ccgatgeect
tgcagagcta
atggtctgct
aacgcctgga
tgcgeegtac
tgctgggtct
actctctgtc
cggtgggcgt
cggaacgtca

acgtgecttct
tgagacgttg
cggtgacgct
tatcgactac
gcagtctggce
crtggcggeg
cccggaacgc
ggagagcgca
cgcggtgegt
tgaagatceg
aatgtatacc
gacgttgggt
ggcgcgtggt
tttoggcgetyg
tcagcgttat
ggaacaggaa
gattgcgggt
tctggagttg
tatcgttcaa
tttcegtacc
tccgggttat
tcgtacgggt
caataacgta
gttcgcgacg
tttgctggcea
gaacaccgcet
tgaactgeeg
gagcggtatt
gcagttgtat
cgcagcggag
ggccgegage
ggcgetgtec
tattgtgtet
ctceggtgte

gagccggtta
acctaccgtg
gagcgtccac
ggcaccctgg
gcgaccgete
acgccggatc
ttggttgtgt
cgtcgeegtt
gctegtggtt
ttggcgetge
gagcgectga
tatatgccga
ggtaccgtct
gtccgtecga
caagcggagt
ctgaaaaccg
tctgcaccge
catgacggcet
cgtccgeegg
gaccagccge
ttcecgtegee
gatatcgttg
ctgaagctgg
tctccgetga
gtcattgtgc
ctgactgagt
cgtgagttcc
gcgaaactge
cgcgacattg
ttgecggttc
gaactgcgic
tttagcacce
ccggcaaaca
cgccgtecga
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ccgagagegg
aactgtgggce
tgcgcgeagg
acttggcgaa
cgcaactgge
atctggatat
tcgactaccg
tgagcgatge
ccgaactgec
tgatttacac
atcgtacgac
tgagccatat
actttaccgc
cggagatgtt
tgtcgegteg
agctgegtct
tgagcgcgga
acggttccac
ttattgatta
accctcgegg
cggaagttac
cggaactgga
cgcaaggcga
tccgtcagat
cgaccgegga
cgctgegeca
tggtcgagac
tgcgtccgaa
aagccaatcg
tggaaactgt
cagacgcgca
tgctgcaaga
gcctggetga
gcctgatcag

ccgtacgacg
gcgtgtcegt
tgacttcgtc
catccacctg
ggcgatcctg
tgcggttgag
tcecggcagat
aggcagegeg
ggcagcaccg
gagcggtage
ctggctgage
cgcgggtegt
ccgtagegat
cttcgttecg
tgcgecagec
gtccgeggtt
gatgcgtgag
cgaggcegge
caagctggtg
tgaactgctg
cgcggagatt
gccagaccge
gtttgtcacg
ctacatctat
cgcgetggeg
gttggcgaaa
ggagccgttc
gctgaaagaa
caacgatgaa
gacgcgtgcg
ttttaccgac
tatgttggaa
cctggccaag

cgtgcacggce

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

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



ccaggtaccg
ctggcagegg
ggtgcaaatg
accggcggta
ctggatgcgg
gccgageacc
gccacgtggce
aatcacgtgc
attcgcctgg
gcecgeccaag
gtccgtagea
gttctgetge
atgattctgg
ctgéttctga
gccggtcaac
atrtaccacgc
tacgacgacg
attcaacgta
ctgccggaga
ttgcgtgcag
gcacgcatcg
gtcaccgatt
<210>
<211>
<212>
<213>

<220>
<223>

<400> 11
atgacggata

11

DNA

ctgtatgcga
gcgeaccgtg
gaccgteccgg
gctgecacca
gtcgeegect
ttcgteggtg
cgtctgggty

3567

agattcgcge
cgaaggcagt
gttacctggg
cgctggtctg
ttttcgacag
tggaagttct
agcgectgge
tgeegtacag
cgattaccga
tggaccctgc
ttgacgcggg
gcgaggcaca
cacactccaa
gcctggecct
gtcgtecgtge
tgggcgereg
gtatttecct
tcgatgatta
aacagcgcga
tgcgtggtag
gtccggacca

tgcgtcattt

synthetic gene

cggttacgga
atgacccgea
ccggtctgeg
cgctgggecea
gcctgttgag
tggcggetge
ttctgggett
cggtgtttgt

tgcagatctg
tceggetgea
tcgrttcttg
tattgtgcge
cggtgatcct
ggcgggrgac
cgcgaccgtg
ccagetgtte
gcgtcgtaaa
gggcttcgat
ctacgcgaac
cgatctgtgt
atacgttggce
gacgggcatc
acactatgac
cgcagaaagc
ggacgaattt
tgacgagtgg
cgcgagectg
cctgttgecg
ggatatcccg

gggccetgcetg

Artificial Sequence

cagcggtecgc
gtttcgtgea
tctggcagag
acgtgcgtgce
cggttitgag
gtggcgttcc
tacgtccatc

gccgetgeaa

acgctggaca
cctgeccaag
tgcctggaat
ggcaccgatg
gagctgctgg
atcggtgacc
gatctgattg
ggtccgaacg

ccggtgacct

gaagaacgtg
ggctatggta
ggtctgcegg
cagctgaacg
gctccgtata
ggcctgecgg
ggctttcaca
gtggactggc
ttcecgecgtt
ctgecegctgce
gcgaagaatt
catctgagcee

taa

gagcagagac
gccgetecga
gttgtggaca
gaagtggcac
actatcacct
ggcctgecgg
gattatgtcg

acgagcagca

aattcattga
cacagaccgt
ggctgeageg
cggcagcage
atcactaccg
cgaacctggg
tgcatccgge
tcgtcggeac
acctgagcac
acatccgega
atagcaaatg
tggccgtatt
tgcecggacgt
gcttttacgg
cagatttcgt
cctacgacgt
tgggcgattt
tcgaaaccge
tggatgccca
ttcaggcetge

cgcaactgat

tgacggaaag
gccctgaggt
tttacctgtc
gcgatccgge
accgcgaact
gtggtrtgcg
tgcactacct

ccgecgeaca
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cgagcgcacc
gctgctgacc
tctggatcaa
gcgtaagege
taagctggca
tctggatgag
tgctttggtt
cgcagagatt
tgtcgeggtt
gatgagcgeg
ggctggtgag
ccgcagegat
ttttacgegt
tactgacégc
cgccgaaget
ttggaacccg
tggcgttecg
gatccgtgeg
tcgtcgtceca
ggtccagrcg

cgataagtac

agttgaacag
taccgaggca
cggttatgeg
gacgggtcgt
gggtgatcgt
tccgggtgat
ggcttgcatc

actggcegeeg

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3453

60
120
180
240
300
360
420
480



attgtggcgg
gttgacgtcg
gatgacgatg
cacggtgegg
ccggaagegce
ggtagcaccg
caacgtcctc
tatatgcecge
ggcattggtt
gtccgtcega
cgtaaagagc
gttaaagccg
agcgcaccgt
gcggatgget
cgtcecgeegg
gacaagccgt
tttaagcatc
gacattatgg
atcaagctga
agcccgtaca
gttatcgtcc
agcctgeagce
ctgectggage
ctgegtecgg
gaggcatctc
attgacaccg
cgtggcgacy
accctgetgt
gccaccttgg
ccgacctteg
ctggcgaagt
ggtgcggtca
ttggactgge

gccgatccga

agacggegec
ttctggaage
agcagegegg
agatggtggc
acgtcccagg
gcaccccaaa
actccccgag
tgtceccacgt
atttcgcagce
cggcgctgaa
tggaccaacg
aactgcgecea
tgagcaagca
atggcgecac
tcactgatta
acccgegtgg
cggaactgag
cggaactggg
gccagggega
ttcgtcagat
cgaatgttga
agattgcgge
cgcaacgttt
cactgaaagc
acggtaatca
ttecgeegtge
cgaagtttat
cggaaatctt
cgaccatcge
ctagcgtgea
tcatcgatga
acactgtgct
tggaacgect
cggcaggteg

tcgcatcctg
gccgagegtt
tcgttacgat
gttggctget
tcagggtgaa
gggtgcaatg
cgtcgacatc
ctacggtctg
caaaagcgac
cctggtteeg
tgcaggtgac
ggatttcatt
gatgcatgcg
cgaaacgggt
caagctggtg
cgagttgcac
cgcgcagatt
ccctgaccat
gtrtgtggcy
tttcctgtat
tgcagtcggt
ggacagctac
tacccgcgat
gcgttacgge
actggacgaa
cgctgeegey
tgagctgggt
tcacatcgac
gaattatgtt
tggtcgtggt
cgatacgctg
gctgaccgge
ggccccgacc

ccaacgtatt

gcggtatctg
cagcgtetgg
gatgcacgceg
gagttggcaa
aacccgctgg
tacaccgcgg
ggtcgtgtca
gagtggctga
atgagcaccc
cgegtgtgtg
ggtctgaccg
ggtggcegtg
ttcatggaga
ggcggcatta
gacgtgeegg
ctgaaggcga
tttgatgatg
ctgatgtacc
gtgagccagce
ggcagctctg
ggrggcgatg
ctgcaccegt
aacggcttgce
gaacgtttgg
ttgcgtageg
accttgggec
ggcgattccc
gtgceggtace
gacggtgaac
gcaaccgtgg
gcagcagege
gcaaatggct
ggtggcaccg
gaggccgceta
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tggagtccct
tggtctttga
ctcgtetgeg
gcggecgtga
caactctgat

acatgatgac

ttccggegat

tcgegaccet
tgttcgacga
atatgttttt
cagagcagcg
tcattagege
gcectgetgga
tgcgttcgog
aactgggtta
gcaacgttat
aaggtttcta
tggaccgtag
tggaagccac
aacaaccgtt
cgcgtgegtt
atgaggtgcec
tgtctggtgt
acgcaatgta
cgagccgega
tgceggetga
tgagcgeatt
aaactatcgt
gcactagcga
cacgtgccge
cgcacctgec
acctgggeeg
taatttgtct

tcgacagegg

ggcgaccgeca
ttacacctct
cgacgcaggt
acgtecctgeg
ctataccagc
gcgtatctgg
ccacctgceag
gagctccggt
cattggtctg
ccgtegetac
cgatgaagcc
gatgtgcggt
tgtgaccgtt

tcgcateegt

cctgacgacc
cccgggttac
caaaacgggt
caacaacgtg
gttttcgacc
tctgctggeg
gatcgccgag
acgcgacttc
tggtaaactg
tgatgagatt
gttgccgacy
tgccgeectg
cagctttgeg
tagcecgacc
atcgacgcgt
tgacttgacg
ggctccaacg
cttcctgtgc
ggcgegtggce
cgatgcggaa

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



ttgagccgtce
ggtgctgcga
ttggtcgtcc
ccgaacgtag
attaactaca
gacgcggacg
tatgcgacca
gtgccggtig
ttgaacgtgc
ccacgtagcet
ctgccagegg
taccatacct
gattggctga
gcgegtttta
ccactgatga
gagaagttcc
gttacccagg
accecgeactg
1%
<212>
<213>

<220>
<223> synt

<400> 12
atggagagca

12
3468
DNA

gcgcaggtec
ttgcgtttge
gcggcacgta
ttgccggagt
gcagcgtgge
ggttttacgt
gcagtaccgt
gcaccagcga
gcgggtgcaa
cgcaccgttt

ttggcggaag

gtttctgtca
acctgggect
acagcgcage
ttggtaccge
tttccacggt
tccgttetge
gcaaatgggc
cagttttteg
cggatatgtt
tctatcaget
atttcactge
ataatgtgct
ttgccgatgg
ccgctgegat
gcgegtacge
gcgeageggt
ccctgattga

gtgcccatge

hetic gene

ctagagcaac
gtgacgcacg
gcgagetggt
gcgtccaacc
acaccacgat
agcacgacga
ccceggatta
tgcaagcgag
tectggecac
cgcegegtge
acgaagcagc

ttgaggaccg

gctggcggac
ggacaccccg
cctggttaat
agagatcgtc
tgcggtcace
atctccgagce
aggcgaggtt
tagcgacatg
cacccgectg
ggacgcgage
tgaggcaatc
gaatacccac
ccacaaaatc
gaaatctctg
gaaaccgggc
ccaaagcgct
caagtatgtt

aggctaa

artificial sequence

ccgcctgaga
tccagacgaa
cgcgaccgtc
ggctgtcgac
gagctacggt
tgagacgege
cgcagtggtg
cgccagegtg
cggtctggat
gctgcacgtg
atgcgcacgc

tggtcgtgece

aaacacctgc
acgtatcaac
catgtgctge
aagctggega
accctgeegg
cgtagcctgg
ctgctgegeg
attctggeec
atcttgagec
ggtaatcgtc
acgacgctgg

gatgatggcg

gagcgegtgg
ccggataatc
caacctaccce
ggtattggtg
gcggatctge

cagagaatcg
gctatctcta
gttgatggtt
gcggcgaccg
gagctgggec
ttgcgtccag
gacctggegt
acccagctga
accctgeege
ttcgacttcg

ttggcgggea
ctgccaccgg

aagttctggt
gcetggegeg
cgtatagcca
ttteccgaacy
acggcagctt
acgagagcta
aggcgcacga
atagcgactt
tggttgcgac
agcgtgegea
gtgcacgtac
tcteectgga
acgactacga
agcgcaaaag
atggcaccgg
ccactcgtga

aacgtttggg

cagccctgta
ccgegetgeg
atcgtgaccg
gtgcgtgegt
tgcgectgeg
gcgaatttgt
gcgtgtgggc
cggcaattct
atgccgtrgga
atccggcaat
ccggcgteeg
cggttattga
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gggtgatgtg
cagcgttgat
attgttcggt
cctgaaaccg
catcggcgag
cgctageggt
cctgtgeggt
cgcgggtcag
gggtatcgca
ttacgacggc
ccgccaagge
cacctttgtt
cgagtggctg
cagcctgetg
tatgccgget
tgtcccgeat

cctgctgegt

cgcagatgac
cgaaccgggc
tceggetttg
ggcgegtetg
tgccgttgeg
tgcgacgttg
gggtgcggrt
ggcagaaacc
ttgtgtcctg
tgatgcgcag
cgttcgecacg
tgatggtccg

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3567

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



ggtgacgacc
gcaatgtata
ctgacggtca
ctggcgegtg
gatctggetce
ctgcaacgtt
gatctgegec
ctggctecty
tatggctcca
gttctggact
catccgegtg
ccggagcetga
gcggagctgg
gcgcagggty
gtccgccaaa
ccgtetegte
ctgcagctga
atcgagacgg
‘cgtecggegg
gcagcgcagce
gagactgtga
gcggecccact
ctgcgcgaga
ctgcgtyggec
ttcgatcgtg
tttttcgatg
cgtgtggttrt
ctggagegtce
gcagcggeac
cgctttaaag
ggcetgggtce

caccctgetg

gcgggcacgg
ttgagcacgg

gcctggegtt
ctgagcgctt
attatctgec
gcggeaccge
tggcgegtec
tccaaactga
tggagctgtt
aactgaaagc
ccgaagcagg
atcgtctgge
gcgagetrget
atgctcaaat
caccggatcg
aattcgtgac
tctrtgttta
aagcaatggc
ttggtcgega
agccgttcac
tcgaagcacg
aagacgagtt
cccgtgecge
ttaccgattt
ttttegeegt
tggccgeaca
tccatccgga
cggaagagct
tgctgacggg
tggaccgtgt
tggctegtet
aactggccca
tggcaaccge
ccctggtgaa
cggagatcct

ttgcegtege

gctgatctat
ggttgctctg
gctgagecac
gtatttcacc
gaccgagctg
gcgtctgegt

cggtgaccge

gttcatggag
tggtagcgte
ggacgtgccg
gctgaaaacg
ctttgatgag
cctggtgtac
gattgcacgt
cggtaacagc
tggcgacccg
cgcggagetg
cacggaatcc
ctatcgcgat
ggcagcectg
agcggcgatt
gggtggtgat
agaggttccg
tatcgeggea
tcagattttg
ggcggcagec
tgcgaacggt
cgacggcegt
ggaagcggeg
acgtcgtctg
cacctggege
ccatgtectg
gcgtetggec
tgcgcagatc

acgagcggta
atgtggctgg
gtcgcaggec
gccegtgeag
tttgtcgtac
cgccaageag
ctgttgageg
agcgtgcetgg
gtcatcgaca
gagctgggtt
accaccatga
gacggttttt
gttgaccgtc
ttggaagcga
gaacgtgcect
gcgaccctga
gaagcgtacg
ggcctgetgt
cgtctggage
cgtcgegagg
ctgggcggta
agcctggegg
gtcggtgtga
gaacgtgaaa
atccgtgega
gcgaccgceag
tacctgggtc
ctgatttgtc
ttcgacageg
accgtggtgyg
cgtctggecg
ccgtatcgece
ctgacggagc

ccggeagace

gcaccggtac
gccagecgea
gtctggeget
acatgtccac
cgcgtgtgtg
acgatgatcg
ttgtttgtgg
acctgacctt
ccaccgtgeg
actttcgtac
tccegggceta
accgcaccgg
gcaataacgt
ftttcgcgaa
atctgetgac
aaacccgtat
agatcccteg
ccggtattgg
agctgtacge
caggtcageg
ccgctagcga
cgttggcgcet
ttaccggtce
accgtacgga
ccgacctgge
caccgeeggt
gcttcctgtyg
tggttegtog
gcgatcctga
cgggtgatat
ctgaggttga
agctgtttgg
gccgeaaacce

gcttegecga
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gccgaaggge
agttgcagceg
gttcggectg
cctgtttgag
cgaaatggtt
cgtgaaggca
tagcgcacca
gcacgacggt
tcgteegeeg
ggataaaccg
ctaccgtcge
cgacgtggtt
tctgaagctg
cagccegttg
cgtgattgtt
cgcggagage
cgatttcctg
taaaatcctg
ggacctggcea
tcecggtectg
cctgtcecect
gtcgaatctg
ggcgaccgat
aacgccgcté
gctggaaaag
agccgagcecyg
cctggagtgg
cgcggacgaa
gttggtgegt
cggcgagect
acatatcgtt
cccgaacgtt
gatcgatttc

agatggtgac

780

840

900

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



attcgtgtga
agcaagtggg
geggtgrtec
ccggatgtet
ttttacgccg
gatttcacgg
gacgttctga
gaagcgggtc
acggeectgce
gcgtategte
gcagcggtge
ctgattgaaa
<210>
<211>
<212>
<213>

<220>
<223>

<400> 13
atgtccccaa

13

DNA

gacccgeagt
ggtctgeege
ttggcgcage
ctgctgeege
gcagacgtgc
ttcaacageg
gtgcegetge
cctaccatga
ggtcaaaccg
gccgeggteg
gaagcaattg
gatgttagcg
aaaggtgcga
gaaggcggtt
cgtcagatcc
gacctgagca

ccgegegtet

3525

tcagecctac
cggcagaagt
gtagcgatat
ttaccegtet
ctacggtcac
ctgccgegat
acccgcacga
acccgatcga
acgcgetgec
gtccggttec
gtgctgctgg
agtacgtcgc

synthetic gene

ttacccgtga
tcgetgeggc
tgccgcagat
gctecegtega
actttgagac
tgagcacgga
tcgattacge
aaacgtccge
ttgccgegag
cgacgegtgt
agtcggccecg
cacgtggcga
atgacagcct
tgtatccgeg
atgagccgag
tgtatggtac
cgctgtttga
gggatatggt

tcgcactgtc
tctgetgegt
gattctggec
grtgctgtet
tggtgaacgt
caccgcectg
tgacggtatc
acgtattccg
ggagcgteag
ggcecctgegt
tattaccgeg

cgacctgege

Artificial Sequence

agaacgcctg
gaagccggty
tatcgaaacc
gttcgttacc
gattagctat
gcaaaccgtt
cacgatcgac
agcgatcacg
cgtggacgca
ccrggttttt
tgaacgccetg
cgttccgegt
ggcactgetg
tcgcaacgtt
cattaccctg
cctgtgtaat
agatctggec

gttcgacgag

gatcgtggct
gcggegeatg
catggcagct
ctgttggtga
ccgegtgete
ggtgccegta
agcctggaca
gagcacagcg
cgtaagcatt
ggtagcgegt
gacggtgaca

ttgcatggte

gagcgecgta
actgcgatta
gtgatgaccg
gacgcgggta
ggcgagctgt
aaaccgtcgg
atgaccttgg
caactgcagce
ttggcagatg
gaccaccacc
gcgggcagcg
ggcgcgageg
atctacacga
gccactttct
aatttcatge
ggcggracgg
ctggttcgec

tttcagagceg

atgcaaatgg
accgcttcga
ttgceggtca
ccggeattge
actatgatgg
cggctggctt
ccttcgtgga
aatgggtcac
cgctgetgee
tgccagetge
ttccgeacct

tgctgtaa

ttcaagacct
cggcagcaat
gctacgcaga
ccggteacac
gggatcgtat
atcgtgtctg
cgcgettggg
cgatcgtggc
caaccgagct
gtcaggtgga
cagtggttga
cgggrtctge
gcggttctac
ggcgtaaacg
cgatgagcca
cgtatttcgt
cgaccgagct

aggtggatég
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ttacggcaat
tctgecggtyg
attgaatatt
cccageatct
tctgecgget
tcacacgtac
ctggctgatt
ccgetttgag
gctgctgeac
agagrttcgt

gaccecgeget

gtacgcgaat
tgagcgccca
tcgeccageg
gactctgegt
tagcgetttg
cctgetgggt
tgcggtcgec
tgagacgcag
ggcactgagc
cgcgeatcgt
gactctggcg
acctggcacg
cggtgctecg
tacgtggttt
cgttatgggc
tgttaagagc
gacctttgtt

tcgtttggtg

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3468

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

1020
1080



gatggtgctg
ctgggtggec
gcgtgggtig
ggcatgattt
gacgtcccag
gttaagacgg
tttgacgcgg
ttcgtgtatt
gtttccaagc
ggtaactccg
gccgtecegg
gctgegggec
actctgcaga
cactatggtg
ctgcgtagec
gctgcagegt
ctgggeggtg
atcgatgttc
tacgtagagg
gccagcaatg
gatgccgeta
gtgctgttga
cgtatggacc
gcgcgtgege
cgcgeectgg
ggcctggatce
gcagegetgyg
accgcggage
accattggtg
gttatcagcg
tgggcaggtg
tttcgetgty
atgttcacgc

gagctggcetg

accgtgtggce
gttacaccag
aagaactgct
tgatcgatgg
acttgggtta
acagcctgtt
atggtttcta
tggaccgeeg
tggaagcggt
cgcgtgegta
tggaagagct
tgcaatccta
atggtctgct
aattgctgga
tgcgtcagag
tgctgagtgg
atagcctgte
cggtgggegt
ccgcacgcaa
agcaggtcac
ccctggcaga
ccggtgcaac
tggtggatgg
gtctggagaa
ctggcgatca
gtcaaacgtg
tcaaccatgt
tgttgcgtct
ttgctgacca
ccacccgtgce
aagtactgct
acatgatctt

gcatgattct

cggacggtac

actggaagcg
cgcgetgacc
ggatatgcac
tgcgattcgt
cttcctgacg
ccecgggetac
ccgcaccggt
taataacgtc
ctttggegac
tctgetggeg
gaaagcacgt
cgagatcccg
gacgggtatt
gcagatctac
cggtgcagac
cagcgcaagce
tgcgetgage
catcgtgtec
accgggtage
cgaagtccat
agctccgegt
cggttttctg
caaattgatc
aaccttcgac
cctggaagtt
gcagcgrctg
cctgecgtac
ggecctgacc
gatcccgect’
cgtcgacgat
gcgtgaaget
ggctgatacc
gagcttggeg
ccgtcaacgt

caggttaagg
ggtagcgege
ctggtggaag
cgcccagecy
gatcgtccge
taccaacgcg
gataicatgg
ctgaaactga
agccecgetgg
gtgattgtge
ctgggcgaca
cgtgacttca
cgcaagetgg
acggacctgg
gcgectgttc
gacgtgcagc
tTttaccaatt
ccggcaaacyg
agccgteega
gcgggtgatc
ttgccggeag
ggtcgttatt
tgcctggtye
agcggtgege
ctggcgggty
gccgacaccg
agccagcetgt
agcaagatca
agcgegttea
agctatgeca
catgtgetgt
acctgggegg
gcgacgggca
gcgcattacg

cagagatccg
ctatttccga
gctacggtag
ttctggacta
acccgegtgg
étgaagtcac
ccgaggttég
gccagggega
ttcgcecaaat
cgacccaaga
gcttgcagga
tcattgagac
cgcgtccgea
cgcacggcca
tggtcaccgt
cggatgcgeca
tgttgcacga
acttgcaggc
cettegettce
tgagcctgga
caaacaccca
tggcgetgga
gcgccaagtc
cggaactgtt
acaagggcga
ttgatctgat
ttggtccgaa
aaccgtacag
ccgaagatgce
acggctacag
gtggtctgcc
gtcaactgaa
ttgcaccgog
atggeetgec
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caatgatgtc
cgagatgaaa
caccgaageg
caaactggtt
tgagctgctg
cgcagacgtc
tccggagcaa
attcgtgacc
ctatatctac
ggccctggac
agtggccaag
gaccccgtgg
gctgaagaag
agcggacgag
ctgccgeget
ttttaccgac
gatttttgat
gctggcagac
tgtgcatggt
caaattcatc
agtgcgceacg
gtggctggag
cgacactgaa
ggcgcattat
ggcggacctg
tgttgatceg
tgcgetggge
ctatacgagc
agacatccgt
caactctaag
ggttgcegtt
cgtgccggat
ttcgttctat

ggtcgagttt

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



attgcagaag
gtgatgaacc
tctggetgec
gcgetgegty
taccgccaac
gcggttcaag
atcgtcaaat
<210>
<211>
<212>
<213>

<220>
<223>

<400> 14
atgactgtaa

14
3483
DNA

ctggtcgeeg
gttcgtgaag
gtcatggcag
gatccggtta
ggtgaactgt
ccgctgagec
gtcgatttgg
gttgcecggee
gaattgctgg
gtctttgact
cgcctgaccy
cgtgcactge
ctgatttaca
ctgcatcgeg
aattacctgc
ggcggcatta
ctggcgcgtc‘
tatcaggctg
gctgttaagg
ggcagcgcac
gtgctggacg
cgtccgecyg

ccatctctac
cgtacgatga
ctattcaacg
ccctgecgga
cggaacgtcc
aagccaagat

acgtcagcga

synthetic gene

tgcctgcaaa
agttgagcege
cggttcgcga
gttatgcgga
gcggecgtac
gggcgegtge
caggcgactt
cctgtctgeg
tggccecgat
accgtggtgt
tccacgecgg
cggcaggeca
cgccagegec
ccageggtag
catgggcagg
cgctgtccca
gctatttcac
ctaccgeget
aattggcacg
cagatctgeg
cgctgtcege
gttatggtag

tcaccgatat

cctgggtgeg
tggtatcggt
cattgcggat
tcgtcaacgt
ggtgcgtggt
cggcccagac

cctgegectg

Artificial Sequence

accaccagcc
gcacgatccg
ggccgeacge
ccgtecggeg
tagcttgegt
aggrgcggrg
tgttgccatce
ccatggtgcg
tctggcgaaa
tgaactggcg
tgacgacgct
tgcggctecg
actgttcgtt
caccggtacc
cgcggtgecy
cgtcgctggt
ggcacatagc
gtrgtttgtt
tcgcgcaggt
tgaacgtttc
cgaactgcgt
caccgaaacg

caagctggtg

cagagccagg
ctggatgagt
tatggtgatt
catagctcgce
tccattgete
aaagatatcc

ctgggettge

gatgtatcce
cagtatcgtg
gaccaagttc
ctggcacgee
cgtctgeegg
agcgcggagt
tacggtttca
gttagcgtcc
acgggtccga
ttgagcgeeg
cagcgcgagg
ctgeegetgg
ccgggtecgg
ccgaaaggeg
attccggacg
cgtagctctc
gacctgtctg
ccgegtgtgt
gagtttgcgg
gttggtggec
gagtttatgc
ggtteccgtgt
gatgtcccgg

atggtttcca
tcgtggattg
ggttgcageg
tgctgeecget
cgaccgaccg
cgcacgttgg

tgtaa

cacttagccg
ccgeaatgec
tgagccgeac
gtgccaccga
agtttacgac
gggcagccga
cgagcggcga
cgctgcagtc
aagtcctgge
aggttgctcc
cctttgaage
aagcggtgat
acgaagatcc
ccattcaaac
acgtcgegtce
tggttgagac
atctgttcga
gcgatttgct
acgcgggtoc
gcctgattca
acacctgtct
tgttgaacac

aactgggtta
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cacgtatcac
gctgaacgag
ctttgagact
gctgcacaat
ttttegtgeg
tgcgecgatt

cgcagcacgt
gctgeeggea
cgttgcaace
gcecggtgacc
ggtcacgtac
cacccgecty
ctatgttact
gggtgcgecg
ggtgtccttg
gcgtetggtg
ggcaagcgca
tgaacgcggt
ggttcgtctg
ggagcgeatg
catcgtegtg
gctgegtegt
ggacatcgcee
gttccaagaa
gctggacgceg
agcgctgtac
ggacctgcect
ccgegtgeaa

cttcgeeace

3180
3240
3300
3360
3420
3480
3525

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

1020
1080
1140
1200
1260
1320
1380



gattcceccgt
taccgtcgece
gacattatgg
gtgaagctgy
cacccgctga
gtgatcgtgce
gcagcccgty
gagccgttct
ctgaaggege
gaggatgcgg
gagcgtgeag
ggcggtgatt
gaggtgccgg
atcgaagctc
ggccgtacgg
ctggcggaag
accggtgcga
tcgggeggtg
cgtctggatg
gcagcgggtc
ggtgagacgt
gtcaaccacg
ctgattcgece
attagcacca
accgatgcat
gaggcgeacg
cacccgcatc
atcctgagea
gacggtctge
agcgegeacc
ttcatcactt
agcceegegtc
ctgcctetge

gccacccatt

acccacgegg
cagaggtcac
cggaagttgg
cccagggtga
ttcgccagat
cgacgcgcega
agagcgagtt
ccctggecaa
gctatggcga
ttegtgtgct
cgcgtgeget
ctctgtegge
tgggtactgt
gtecgtgegtc
tcgtgegtge
cggcgeaget
acggttatct
gccgtctggt
cggcgttcga
gcctggatgt
ggcgtcgect
tcttgecgta
tggcactgac
cgctggacga
atgcagcgagg
ctcgectgge
acaccggecea
ctggettgge
cggtggattt
gtacctataa
ggctggaaga
tggaaaccge
tgcatgegtt
ttcatgaggc

cgaattggtg
cgcagctget
cccggaccag
gttcgttgcg
ttacgtgtac
gaattgtacg
gaactcttac
cggtttgctg
gcgtctggaa
gcgcgatgaa
gctgggtagce
gttgtcctte
cctgagececg
tggtgcgage
gggcgacctg
gccggeaccg
gggtcgtttc
gtgcgtggtt
cagcggtgat
cttggctggc
ggcecgaggat
cgagcaactg
cgcgegtgtt
gacgagcgat
ctacggtacc
gctgeeggtt
actgaatccg
gccgactage
taccgctgag
tgcggtaaat
ggctggtcac
cttgcgcage
tgcaaccect

agtgcgtgag

ctgaaaagcg
ttcgacgegg
tacgtgtacg
ctgtctegte
ggcaatagcg
cacgaggatc
gagatcccge
agcgacaccc
gcgctgtatg
ggtacgggtc
agcgeagegg
agcaccctge
gcaaacgacc
cgtccgacct
gcactggaga
ggtcgtgaaa
étgtgcctgg
cgcggtaaag
ccggagetge
gatatcggtg
gtggatctga
tttggtccga
aaaccgttcg
attcgtgaga
agcaaatggg
gcggtcttte
gccgacgtac
ttttactctg
gctatcaaca
ccgcatgacg
ccgetgegec
ctgccggaac
cagccgecga

gctggeatceg

cgaccctgac
atggctttta
ttgatcgteg
tggaaggtgt
agcgtgcaca
tggcageccge
gtgcgttcct
gtaagaatct
aagagctggc
gcecectgtttc
acgcgegttt
tggcagagat
tgcgtgeatt
tcgctagegt
agtttctgga
cgccgegtac
actggctgga
acgacgccga
tgcgtcgeta
cggagcgtct
tcgeecacce
acgttgtagg
tgtatgttag
gcatcccgga
cgggtgaggt
gcagcgactt
tgacccgtct
aagagggtcg
ccctgggege
acggcgtgag
gtttgccgea
atcaccgtcec
ccccgaccag

gcccagataa
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gcctggetat
ccgtacggge
taataacgtt
gtatgtgact
cttgctgget
gctgcageag
ggttgaaacc
gcecgecacgt
acgtgaacaa
ggaaacggtc
taccgacttg
cttcggtgte
ggcagcgcac
tcatggcgtg
tgccggtgcy
ggtcctgetg
acgtctggct
tgcecegtgea
ccgcgaactg
gggtctggeyg
ggctgeectg
caccgctgaa
caccaccgeg
acgcgeectg
gctgctgege
gattctggcg
gctgtttage
cgcgeacttc
acagccgatt
cctggatacc
tacgacctgg

gcacacgttg

cceggttecy

tgatatcccg

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



cacatcacgc aaaacttgat taccaagtac gcgacggatc tgcgccaact gggtctgege

taa

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

<220>
<223> synt

<400> 15
atgactgacg

15
3582
DNA

cagcaagttg
aaaccggact
ctggaaatct
ctgaccaccg
atgacgtacc
gctaccaacc
tacctgacca
aacgcgaccg
gctggcgtgg
cgtgtggttyg
gcgcgtagea
attgagcgtg
ctggcaatga
gagcgtatgce
gttatcaatg
gcgttecagg
gatgattgga
ttgtaccagc
acggcacaag
actgeccttct
ctgagcgtgce
ggtttgatta
tacttcctga
accccgggtt
taccgtacgg
cgcaataacg

gtttttagca

hetic gene

acgcaaagag
cggaccgeat
ctgcgctgea
ttgccgaagg
atgcggcgac
gtgaactgtg
cggtggcacc
tcgatctggt
catcccgtct
gctacctgga
tgtttgatta
aactggcogg
gccgraccct
ttatgtatac
tgtgccgtct
tcaacttcat
ccggtggtac
atctggtccg
gttaccagag
cgcgtgetca
gtggcaccgc
atgtgctgga
cgcaaccgcec
ccgacaaacc
acttcaagcg
gcgacgtgat
tcctgaaget

gcgeegeact

Artificial sequence

agcaaaagta
tcgcgatctg
gcrggcggea
ttacgcggat
tggcegtacc
ggcgaatgtc
gggtgatgtt
ctgtgcgtat
gcgtcecgatce
cttggcegte
tcgtccggaa
tgcaggtatc
gccgectgag
cagcggttece
gtggaccact
gccgctgaat
ctcttatttce
tccgaccgag
cgcggtegat
ggccgaactg
accgetgget
cggttacggt
ggttttggac
gtatccgegt
tccagatgtce
ggcggagety
ggcacaaggt
ggtgcgtcaa

tccagcaccg
gacgcgegtg
cgtgaaccgg
cgtccggege
agcgctcagt
cgcgcaatcg
gtggcaactg
ctgggectgg
gtcgaagagg
gaggcggect
gttgacgaac
gcggtcaccg
ccgatgttta
accggtttge
gaactgatgc
cacctoggtg
gttccggaga
atgggcctgg
cgctttgaag
cgtgagcagg
gccgagatge
ctgacggaag
tataagctga
ggcgagetge
accgccaatg
gaacctagcc
gagttcgttg
atcrttgtgt

gtccgatttc
acgaagaatt
gtctgegtct
tgggctggeg
tgctgcegeg
ccggtgettg
ttggtttcge
ttgcegtgec
ttgagcegtc
tgggcagctc
agcgegaggc
ttgagacgct
ccggcgatac
cgaaaggcgce
cggatttcge
gtcgtatccc
gcgatctgag
tgcegegtgt
ttgctggeac
tgctgggcgyg
gcagcttcat
ttggtatggt
tcgatgttcec
tggttaaatc
cattcgacce
gtctggecta
ccgtegeteg

acggcaacag
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tgcagcacgt
tcgcacgace
gccgcaaatc
tgcgegeage
cttcgacacg
gcgccacgat
gagcgcagaa
gctgcaacat
gacgttggcg
cagcctgege
ggttgaccgt
gggtgacgtc
ggacgagcgt
catgtatacc
cgacaccccg
gctgagcacc
caccctgttc
ggcagaaatg
ggacacggcg
tcgeattgtt
tgagacgtgce
caccaaggat
ggagctgggt
cctgaccgea
agaaggctat
cgtggatcgt
tctggaagec

cgagcgeccg

3480
3483

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



tacttgctgg
ggtggtctga
caaagctacg
ggcttgctga
cgcctggaac
cgtgagggtg
crgggtttgg
agcttgageg
gtcggtatga
gaacgtgcgt
caggtgcgeg
gcaccggeat
ggctacctgg
aagctgatta
gtgttcgaca
ctggaagtra
gagcgectgg
ctgcegtacg
gccatcacca
gttgaccecgg
gttgatggtg
cgcgaggeac
gcacatagcc
agcctgetoga
cgtgctattg
ctgogcgage
atgaacccge
ggtcacgata
crgcgegeac
cgtaagccgg
gttcgtgagg
gacaaatacg
<210> 16

<211> 9269
<212> DNA

cggtcgtggt
aaagcgegtt
aagttccggt
gcggtgtcgg
agctgtatge
ctgctgatca
ccggtggtec
cgctgacgtt
ttaccggtcc
ccggeagecy
ctgcagactt
tgccgegtge
gccgtttctt
gcattattcg
gcggcgatcc
tcgtcggtga
cgcagtcggt
accagctgtt
ctcgcattaa
ctgecttege
gctatgcgaa
acgatctgtg
gttacgcagg
cgaccggcat
cgcactacga
agatcgcgac
acgacgatgg
ttcgecgtat
tgccggacaa
aaaccccgct
cgaagattgg
tggccgactt

accgacggat
gggtgagagc
tgattttgtt
caaactgctyg
agacctggct
cectgtgate
gcetgegecy
tagcaatctg
ggcgaccgac
tcgtecgacce
gacgttggat
gaccggtacc
gattctggag
tgcagcggac
gcaactgctg
tattggtgag
cgatttgatt
cggtccgaat
acctgtcacg
cgaggacgge
tggttacgca
cggcetgecy
ccaactgaac
cgcaccgggt
cggtctgeca
tgccgegeag
catctctctg
cgatgactat
acaacgtcag
gcgtggtgeg
tgcoggeegag
gcgtttgetg

gacgcagecc
ctgcgccaag
gtggaaaccg
cgtccaaaac
gaaagccgeg
ttcacgttga
gatgcgttgt
ttgcgtgaca
ctgggtcage
tttgcgaccy
aagttcatcg
ccgeacactg
tggttggaac
gctgcggcag
gagcgtttcc
ccaaacctgg
gtccatccag
gtcgtcggea
tacatgtcca
gacatccgea
aactcgaagt
gttgcggttt
gtgccggacg
agctttrtatc
gcggatttty
gattctggtg
gacgtgttcg
gacgagtggc
cactccgtec
cctgegecta
gatatcccac

ggrcrggtgt

aaaagtatgc
cggctaagct
agccgtttag
tgaaagagca
ttacggagcet
cccgtgeggce
tcattgaact
tcttecgacgt
tggcagagta
tccacggteg
acgcaaccac
tgctgctgac
gtctrggcgga
cagcgaaacg
gcacgctgge
gtctgcaaca
cagcactggt
ctgcggaget
ccgtggetgt
cggtttecgge
gggcgggtga
ttcgecagega
cgtttacgceg
aaaccgaccc
tcgetgaage
catatcgcag
tggattggcet
tgagccgett
tgccgetget
ccgatgtgtt
atctgagcgce

aa
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gggtgacccg
ggcagaactg
cgaggataat
ctacggegea
gcgtgccctg
ggaagcgctg
gggtggtgat
tgaggtgcecg
tgtggaatcc
cggtgccacg
cctggcagaa
cggtgcgaac
gacgggtggce
cctggagagc
agcggatcat
gggcacctgg
caaccatgtg
gattcgtttg
cgcgctgage
tctgegtecg
agtactgctg
catgatcctg
tctgatettt
tcgeggeaac
ggttaccacg
ctttgatgtt
gattgcgggt
taccaccgee
ggacgcttat
tcgtagcgeg

ggcactgatt

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3582



<213>

<220>
<223>

<400> 16
ttctcatgtt

ttgctaacgce
céccgtcacc
gcgggatatc
tgcgttgatg
ccgeecagte
cacacccgtc
aggtgcggte
cttcgggete
actgttggge
caacctacta
gcccttgaga
cgccgeactt
ctgggtcatt
tgcggtatte
acgtttcgge
cttgctggeg
cggcggeatc
tcagggacag
gctgatcgtce
tgtaggcgec
ggccaccteg
attggagcecea
atatccatcg
tcetggecac
ggttgectta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
ctagccctge

gaagtcagcg

vector

tgacagctta
agtcaggcac
ctggatgctg
gtcecattcceg
caatttctat
ctgctcgett
ctgtggatce
gctggegect
atgagcgcett
gccatctect
ctgggetgcet
gcctteaace
atgactgtct
ttcggcgagg
ggaatcttgc
gagaagcagg
ttcgegacge
gggatgccecg
cttcaaggat
acggcgattt
gccctatacce
acctgaatgg
atcaattctt
cgtccgecat
gggtgcgcat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
gtcagatggc

ccetgeaccea

Artificial seqguence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgc
gcgcaccegt
cgctacttgg
tctacgeegg
atatcgccga
gtttcggegt
tgcatgcace
tcctaatgea
cagtcagctc
tctttatcat
accgettteg
acgccetege
ccattatege
gaggctggat
cgttgcaggc
cgctegegge
atgccgectce
ttgtctgect
aagccggegg
gcggagaact
ctccagcage
gatcgtgctce
gaatgaatca
ctgagcaaca
gtcccctacg
gatactatga
gtccgcacceg
tctgatccaa

ttatgttccg

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
cttccggtag
gcaactcgta
ctggagcgeg
tcaagccttc
cggcatggceg
ggcctteecc
catgctgtcc
tcttaccage
ggcgagcaca
ccecgegttg
cacctegcta
gtgaatgege
cgcacgegge
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgccggtag
ggcaaactgc

gatctgcatc

ggtagtttat
gcgctcateg
ccggtactge
ggcgtgetge
ctgtccgacc
gactacgcga
gceggeatca
ggggaagatc
gcaggceecg
gcggeggtgc
aagggagagc
gcgceggggca
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
Cctaacttcga
tggaacgggt
cgtcgeggty
acggattcac
aaaccaaccc
gcatctcggg
ggacccgget
agcgaacgtg
tctteggttt
gttgccegea
acgccatgag
ctattgacta
caaaatatct

gcaggatget
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cacagttaaa
tcatcctcgg
cgggectett
tagcgetata
getttggeeg
tcatggcegac
ccggegeceac
gggctegecea
1g9gccggogg
tcaacggect
gtcgaccgat
tgactatcgt
cggcageget
gcetgteget
ccgcecaccaa
tgggctacgt
ttetegette
atgacgacca
tcattggacc
tggcatggat
catggagcecg
cactccaaga
ttggcagaac
cagcgttggg
aggctggcgg
aagcgactgce
ccgtgttteg
acagagagtg
cggecteatt
tccggetgea
gctggcaccg

gctggctacc

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

1020
1080
11490
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



ctgtggaaca
ctggtgccge
gtacgaaaac
agtccgttaa
acattatgtt
crtcagacce
gtttaattaa
atrttcttaat
taacgcaggg
ccgetteeat
atgccgteac
tccacgtata
cagcctgatt
ctttctcaac
cggacgeget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacy
tggcctgtag
gctcacggtc
accgttcaag
ctttgegttc
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc

gcgetgececa

cctacatctg
cctatcectt
gtacggtaag
gtgccaattt
tcgatatatc
catatcctta
tgctttetee
aatcatccag
ctttccgtea
cctectgeatt
gcaggaagec
gcgtgacatc
cagcgcttct
ctgagtgagc
gtccagctca
ggcctgaaac
aagggcggca
ccagccttta
ctgacgctgt
cccctggaac
atcctteatg
cgttetgecg
agtatccctce
ttcatcacgg
ctgctcagta
aatgccctge
gtgcttatte
ggtcggtgtt
agcccgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt

cgccggeata

tattaacgaa
tgtgcagett
aggaaaatta
tcgattaaaa
agacagttac
atgtccttta
gccggagate
gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tceggettcet
ttttccgeca
tcegecateg
gcatcactga
gaatgggatt
tcgetgaggg
gactgctgea
tcgaatcget
gccttcaggg
tggaggtcag
tccccgaaac
aaatactgcet
gcgtggggct
gcatggcggt
ggttttaact
tcagacgtgt

ttgecggact

gcgetggeat
gccacgctcea
tcgtctgaaa
agacaccgtt
ttcactaacg
tttgctgggg
gacgcacagce
tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttcgteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgctcagg
cttceccgtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegtte
gtgcctrttt
cagggtcacg
gctecgecace
cgccaattte
cacgcggcag
cagcggcettt
cctrgtgete
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tgaccctgag
aaggggtttg
aatcgattag
ttgatggegt
tacgttttcg
ttatcagatc
gttctgtyct
cgtagtgcga
cggggettte
gtcattcata
tacaagataa
catcgcttte
taatccggcet
gacggtgtca
ttcactttge
acgcttrtce
catacaaaat
ttcggcgagt
ctctetetge
aagggactga
cagcttgtca
ctctgacttce
cgaggtagtc
agccteecty
cgecgeccaga
aacccggtca
cctctgggea
tgcgecaccy
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg

ccagaactcg

aaggtcggag

tgatttttct
aggtccaacc
tagacaagaa
tttccaatgt
ttctattgge
cceccgacac
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgeggatt
gccgtatcgg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cctgectate
cgetgtegtt
ctttccatct
agatcgattt
ggctettttt
agctectgtt
acgtcaatta
CgC‘t Caagaa
tgcegetcag
gcgtgcetgat
acaaggtatt
cgctcegget
tcattaatgc
gctttcggat
aaatcgcgga
atttcacggt
gacggtttat

tcrrtttcac

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
3660
3720
3780
3840
3900
3960



gggcatactt
cggtttttac
gtttctgaac
gattgtagtg
aggaggtaaa
agtatattcg
ataaagcaga
aggcagcaga
agcgagcecga
gattgcttat
ctgeccttact
cagactggaa
agcagacccg
agrttccttg
agagccegtga
gtcggagaca
tttagggttt
atactgcgga
cttrrrttat
acacaaaggt
ggtctagcag
actagcccat
tgaattagtt
tgaaaccaag
aaggaaagaa
tagggaaaat
ggaaatcagg
gttctcaage
gttaaaaaaa
tatgaggatt
tatagagatt
gtttaaaagg
caatatgaaa
tgaactagat

tggtgacaaa

tccctecacge
gctgagatga
gaagtgaaga
ggatttgacc
cagcatgaat
cggcttaaag
taaaacagca
gaaagcgcag
agccagagec
cctggegggt
gggtgcatta
aatcagaggg
ccataaaacg
catgaatcca
gcgecagegaa
aaaggaatat
taaggtctgt
actgactaaa
tctttettta
ctagcggaat
aatttacaga

ctcaattggt

gttttcaaag.

ctaattttat
cggacggtat
gcttatggtg
aatcctttgg
gaaaaattag
ttcataaaat
tatgagtggt
agccttgatg
cttaaccaat
ttggtggttg
agacaaatgg

ataccaacaa

gcaatataat
taggatgcca
aacgtctaag
tectetgeca
aaaagcgaaa
tcgccgaatg
caggatatca
gaagccagag
gcccgtaaag
ctggttgaca
gccagtctga
caggaactgc
ccctgagaag
taaaaggcge
ctgaatgtca
tcagcgattt
tttgtagagg
gtagtgagtt
ttctataaat
ttacagaggg
tacccacaac
atagtgatta
caaatgaact
gctgtgtgge
cgttcactta
tattagctaa
ttaaaggctt
aattagtttt
ataatctgga
tattaaaaga
aatttaagtt
gggttttgaa
ataagcgagg
atctcgtaac

ccattacatc

cggcatgagg
tcgtgttrtta
tgcgeectga
tcactgagea
aacaggaaca
agcaacagaa
aaacgctgtce
cgaaagtcat
cccgtgacea
gtaagacggg
atgacctgtc
tgaacagcaa
ccegtgacgg
ctgtagtgec
cgaaaaagac
gcccgagett
agcaaacagc
atacacaggg
tataaccact
tctagcagaa
tcaaaggaaa
aaatcaccta
agcgattagt
actactcaac
taaccaatac
agcaaccaga
tgagattttc
tagtgaagag
acatgttaag
actaacacaa
catgttaatg
accaataagt
ccgeecgact
cgaacttgag

agattcctac

agaggcactg
tcccgetgaa
taaataaaag
taatcattcc
atgggcagcea
acttatgctg
cctgetgatg
gaacctgata
tgctetgtac
taagcctgtt
acgggataat
aaagtcagat
gcttttettg
atttaccccc
agcgactcag
gcgagggtge
gtttgcgaca
ctgggatcta
tgaatataaa
tttacaagtt
aggactagta
gaccaattga
cgctatgact
cccacgatty
gctcagatga
gagctgatga
cagtggacaa
atattgcctt
tcttttgaaa
aagaaaactc
cttgaaaata
aaagatttaa
gatacgttga
aacaaccaga

ctacataacg
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cctttteege
ggcgegeacc
agttatcagg
gttagcattc
gaaagagtgc
atactgacgg
aaggctgaac
caggcagaaa
cagtctgecg
gatgataccg
ccgaagtggt
agcaccacat
tattatgggt
attcactgcc
gtgcctgatg
tacttaagcc
tccttttgta
ttctttttat
caaaaaaaac
ttccagcaaa
attatcattg
gatgtatgtc
taacggagca
aaaaccctac
tgaacatcag
cgagaactgt
actatgccaa
atctretcca
acaaatactc
acaaggcaaa
actaccatga
acacttacag
ttttccaagt
taaaaatgaa

gactaagaaa

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
5640
5700
5760
5820
5880
5940
6000
6060



aacactacac
gagtgacatg
acgaaccaca
ttgtatctat
acatatcaaa
catcagagct
atgtaacaga
aactagaaca
acagcctgaa
tgacgectec
caaaccggct
gtttgcggge
gttcgggegg
ccecgettaac
acccaaatcc
atcagatcac
tcaccaactg
tggatgatga
cccagegeta
tgaccctgeg
tgcgetgece
aaacgtccac
ttggtgaagg
agttgcatct
ataacgtcac
gggcagecge
aaaaaatcag
cagaccgtaa
ggacaacaga
tgrtcgggag
tggtacgage
gaaaacacaa
gtgtggtgaa
cataaaatat

gatgctttaa
caaagtaagt
ctagagaaca
cagtgaagca
gggaaaactg
tttacgagtt
tgaacagcat
tgaaattgaa
acaggcgatg
cgtggggaaa
gaagccggat
agcaaaaccc
tgcgegcaag
accatcagaa
atactgaaag
gcatcctecc
gtccacctac
ggcgattcag
ttctgatctc
ggctgegeag
ggattacacc
ccggggtgaa
cgaatggaaa
tgctgttgac
ggactcagaa
ggcagacggg
cgegettatt
ccgtgcagtg
ttacaaccgt
ttcactgacg
gctgaacaaa
ceegetacgg
Ctacaaagca

gcacaagaac

ctgcaaaaat
atgatctcaa
tactggctaa
tcaagactaa
tccatatgea
tttggtgcat
gtaacaccta
cacctgagac
ctgcttatcg
aaatcatggc
ctgcgattet
gtacttttgg
atccattatg
atcctcageg
tggctttgtt
gacaacacag
aacaaagctc
gcctggtatg
gccatcacca
ggttttattg
agtgtcagta
atcgcacacc
gtcagaaagc
agcaacacac
gccttcccgg
gcttacgata
cctccccgaa
gctaatcage
cgctcgatag
ctgcgtgact
atgacgaaag
gggagactta
gacccgttga

aggagcaccc

tcagctcacc
tggttegttc
atacggaagg
caaacaaaag
cagatgaaaa
tcaaagctgt
atagaacagg
aacttgttac
aatcaaagct
aattctggaa
gataacaaac
acgttccgge
ttaaacgggc
cgattttaag
gaataaatcg
accattcegt
tcatcaaccg
agtcggcaac
cegttctggt
attccatttt
agcgggcaaa
tggtgattga
acggcaaaga
atgaagttgt
gccttatceg
cccggetetg
aaggtgcggg
gaatgaccgg
cggaaacggc
acgatggtca
caggtatgcc
cccgaaatct
ggttatcagt

ttcgeattaa

agttttgagg
tcatggctea
atctgaggtt
tagaacaact
cggtgtaaaa
tcaccatgaa
tgaaaccagt
agctcaacag
gccgacaaca
gaaatagcge
tagcaacacc
ggttrrttgt
gagtttacat
caccaacccc
aacttttgct
ggcaaagcaa
tggctcccte
accttcatca
gattaaacgc
tgccctgatg
gtcggttaat
ttccaccggg
gcgeegtegt
ctgtgcagac
gcagactcac
tcacgatgaa
ttactggcce
gagtaatgcg
gatgtaccgg
ggttgcggag
tgaaagcgtg
gatttattca
tcgatgcaca

gctgtggtgg
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caaaattttt
cgcaaaaaca
cttatggctc
gttcaccgtt
aagatagata
cagatcgaca
aaaacaaagc
tcacacatag
cgggagccag
tttcageegg
agaacagccc
ggcgagtggt
ctcaaaaccg
cccecgtaac
gagttgaagg
aagttcagaa
actttctggc
cgaggaaggc
gtattccggce
aacgttcegt
gtcagtttca
ctgaaggtct
atctggcgaa
ctgtcgetga
agaaaaatca
ctgcgecgea
ggtgaatatg
cggtggaaat
gtaaaacagc
gctatggeece
cgtattgcct
acaaagcegg
atcagcagcg

taacaagtag

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100



tgcegggceta
agttcctege
caaccgagcce
gcgatttracc
ccgcgagcaa
cagacgcttc
cgctgaccac
ctgatccaca
ccteegeacce
tagtgagect
cgtccggacc
acgctgaggt
gctcaagaac
ctgccgaaaa
gcgeggctgg
gtcgaaaact
tcgaatgegt
tgttcttgaa
gcgtcgttag
cectegegttg
<210> 17

<211>
<212>
<213>

<220>
<223>

<400> 17
ttctcatgtt

DNA

ttgctaacge
caccgtcacc
gcgggatatc
tgcgttgaty
ccgeecagtce
cacacccgte
aggtgcggtt
cttegggete

actgttgggc

ccatcagcga
tccagttegg
cattaagcgc
aaggagttcg
acaatgtgtc
agcgcagegt
ctccecateeg
cccattaatt
tgcegeeccece
cattttttca
gccttegtag
ggtcaactga
agcgccgacg
gccagceatceg
ccgegtececeg
gcatgcattg
gtgatttatc
atgccagtag
accttccatg

gagcttgttce

13712

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattecg
caatttctat
ctgctecgett
ctgtggatcc
gctggegect
atgagcgett

gcecatctect

gcatgatgeg
gceggtatece
agagtcggec
gctaggtcaa
cggtcgctac
cgtacgatga
acaatgcaag
cagctaggtg
tgtcattcgt
agaccgccga
acgattttca
tcttegeece
gtgaagtagc

caaaggaagc

gcatgaatac

cccttcagga
gtcagcatgg
agcgctgget
cccacgtegt

attcgcgaa

Artificial sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgc
gcgeaccegt
cgctacttgg
tctacgecgg
atatcgccga
gtttcggegt

tgcatgceacc

ctcccacage
acctcgagtg
gcaactatct
tccgcaatte
cagatggact
atcggaaggce
ggtgcecege
actttgcttc
caacattctt
tgatgagagc
tcgegetctg
gcteetegge
tgattgecat
gaagctgege
gcgegecatc
acgaacgcca
cttcggcaag
gttgcaccec

taagcagttc

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat

gggtatggtg
attccttgeg

attcgecttg
accccagecg
cggggacgea
cctttgectg
ttgtgggcgg
ccggtaagea
tcccagegeg
atatgacgaa
cagcacctca
caggcctege
taggcgegec
gtctgecteg
caacgcatag
gtcggetitt
gcgataageg
gtcgtegtea
tgcgtcgage
gaggcgctca
gagcgeggtt

ggtagtttat
gcgctcatcg
ccggtactge
ggcgtgetgce
ctgtccgacce
gactacgcga
gccggeatcea
ggggaagatc
gcaggccccg

gcggcggtge
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gcagtatgga
ccecteatge
taaacacgca
gccggagatg
aggattgcac
attgaagaac
acacggttgc
gcaaccgcege
atgtcgttcg
tcgaatgecy
ggcatcgtag
ctagcttget
gtcgegteac
tccatctgeg
agcaacgccc
tcccttggeg
aacgcacgct
gccagtcgge

cggatcacgg

Cacagttaaé
tcatcctegy
cgggcctctt
tagcgctata
gctttggecg
tcatggcgac
ccggegeeac
gggctegeca

tggccggggy
tcaacggect

8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
83940
9000
9060
9120
9180
9240
9269

60
120
180
240
300
360
420
480
540
600



caacctacta
gcccttgaga
cgccgeactt
ctgggtcatt
tgcggtattc
acgtttcgge
cttgctggeg
cggcggeate
tcagggacag
gctgatcgte
tgtaggcgec
ggccacctcg
attggagcca
atatccatcg
tcctggecac
ggttgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgecg
" cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacc
cgtttaatta
atttcttaat
taacgcaggg
chcttccat
atgccgtcac

tccacgtata

ctgggctgct
gcettcaacc
atgactgtct
ttcggcgagg
ggaatcttgc
gagaagcagg
ttcgegacge
gggatgcccg
cttcaaggat
acggcgattt
gcecctatace
acctgaatgg
atcaattctt
cgtccgecat
gggtgcgcat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcectgeace
acctacatct
ccctatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatecctt
atgctttcte
aatcatccag
ctttccgtca
cctectgeatt
gcaggaagcc

gcgtgacatc

tcctaatgea
cagtcagctc
tctttatcat
accgetticg
acgcectege
ccattatcge
gaggctggat
cgttgcaggce
cgctegegge
atgccgectce
ttgtctgect
aagccggegg
gcggagaact
ctcecageage
gatcgtgcte
gaatgaatca
ctgagcaaca
gtccectacg
gatactatga
gtccgeaccg
ctctgatcca
attatgttcc
gtattaacga
ttgtgcagct
gaggaaaatt
ttcgattaaa
cagacagtta
aatgrccttt
cgcecggagat
gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga

tcacgacgca

ggagtcgcat
cttcecggtgg
gcaactcgta
ctggagcgeg
tcaagectte
cggcatggeg
ggcetteece
catgctgtcc
tcttaccage
ggcgagcaca
cccegegttg
cacctcgcta
gtgaatgcge
cgcacgecgge
ctgtcgttga
ccgatacgcg
acatgaatgg
tgctgetgaa
ctgagagtca
ctgccggtag
aggcaaactg
ggatctgcat
agcgctggcea
tgccacgete
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagcecag
ggctataccc
atatcgtcag

tttcatggat

aagggagagc
gcgeggggea
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgeggtg
acggattcac
aaaccaaccc
gcatcteggg
ggacccggct
agcgaacgtg
tcrteggttt
gttgccegea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatge
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat
gcftctgtgt
cgtagtgcga
cggggcttte
gtcattcata
tacaagataa

catcgctttce
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gtcgaccgat
tgactatcgt
cggcagcgct
gcetgteget
ccgccaccaa
tgggctacgt
ttctegette
atgacgacca
tcactggacc
tggcatggat
catggagccg
cactccaaga
ttggcagaac
cagcgttggg
aggctggegg
aagcgactgc
ccgtgttteg
acagagagtg
cggcctcatt
atccggetge
tgctggcacc
tgctggctac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
cceeccgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gccgtatcgg

660

720

780

840

900

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



cagcctgatt
ctttctcaac
cggacgeget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcctgtag
gctcacggtce
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgetgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgcgg
aagcagataa
cagcagagaa
gagccgaagc
tgcttatect
ccttactggg
actggaaaat

agacccgceca

cagcgcttct
ctgagtgagce
gtccagctca
ggcctgaaac
aagggcggcea
ccagccttta
ctgacgctgt
ccectggaac
atccttcatg
cgttctgeeg
agtatccctc
ttcatcacgg
ctgctcagta
aatgccctge
gtgcttattc
cggtcggtgt
agccegrtta
catgatatag
gaactgatag
acgttgttcg
gttggcacgt
cgceggeata
tcecteacge
gctgagatga
agtgaagaaa
tttgacctee
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagcecgece
ggcgggtctg
tgcattagcec
cagagggcag

taaaacgcecec

gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tccggettet
ttttccgeea
tccgecatceg
gcatcactga
gaatgggatt
tcgetgaggg
gactgctgea
tcgaatcget
gccttcaggg
tggaggtcag
ttcecccgaaa
aaatactgct
gcgtggggct
gcatggcggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgce
tctgccatca
gcgaaaaaac
ccgaatgagce
gatatcaaaa
gccagagega
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga

tgagaageec

tctgctgtge
ccgatttect
tgctcagegt
gagaagtaac
tttcgtcget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgecgtt
cctgetcagg
cttcccgtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegict
cgtgeetrttt
cagggtcacg
gctegecace
cgccaatttc
cacgcggcag
cagcggcttt
ccttgtgeec
cggcatgagg
tcgtgtttta
gcecctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgtcect
aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa

gtgacgggct

taatccggct
gacggtgtca
ttcactttge
acgettttec
catacaaaat
ttcggegagt
ctctetetge
aagggactga
cagcttgtea
ctctgacttc
cgaggtagtc
agcctccctg
cgcgeccaga
aacccggtca
ccctetggge
ttgcgecacc
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tccegetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc

tttcttgtat

pPage 32

tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cctgectatce

cgetgtegtt

ctttecatct

agatcgattt
ggctcttttt
agctcctgtt
acgtcaatta
cgctcaagaa
tgccgeteag
gcgtgctgat
aacaaggtat
gcgtecgget
tcattaatgc
gcttteggat
aaatcgcgga
atttcacggt
gacggtttat
tctttttecac
ccttrtecge
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgecggat
gataccgctg
aagtggtcag
accacatagc

tatgggtagt

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



ttccttgeat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgcctecegt
acctgaagcc

gggcagcaaa

gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgega

acccgtactt

aaggcgectg
aatgtcacga
gcgatttgcc
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagrtrttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggeeg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac

ttggacgttc

tagtgccatt
aaaagacagc
cgagcttgceg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgcec
tctggaagaa
aaactagcaa
cggeggtttt
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tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttate
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccégtaaa
tcaacagtca
gacaacacgg
atagcgcettt

CacCCagaaca

ttgtggcgag

cactgccaga
cctgatagtce
ttaagccttt
ttttgtaata
rttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggetettg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggcaa
gceegtttge
tggtgrtcgg

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
6600
6660
6720
6780



gcggtgegeyg
taacaccatc
atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga
tgcgggetge
gcccggatta
ccacccgggg
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggeaga
tcagcgeget
gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccget
tgaactacaa
atatgcacaa
gctaccatca
tcgetccagt
agttagctca
tgtggaattg
tggcatatga
gaaacagacc
gatccggage
ccggecctgg
aagttgctge
gtgactaacg
ttcacgagcg
gttccgrtge

ccgaaggtca

caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggcctgg
tctegecatce
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttce
cggggcttac
tattcctecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggceeggt
ctcattaggc
tgagcggata
caattgaaac
cgcagttcge
tgcgectgec
gtaagcgtge
cgcgtttega
cgtggcacaa
ttgactatac
aaacgtctge

ttgcgageag

tatgttaaac
agcgegattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcgag
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccgge
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttegea
tgcgctecca
atccaccteg
accccagget
acaataacaa
gcgcgaagat
agcggeacgt
agccgeagtc
tgtggagttc
tacgatcacc
tcacccggtg
gaccatcgat
tccggttgeg
cgtcgatttc

gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggctc
caacaccttc
tggtgattaa
ttrttgeect
caaagtcggt
ttgattccac
aagagcgccg
ttgtctgtge
tccggeagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcge
agtggcagtg
tgacacttta
tttcacacag
agatttaaca
ccggacgaag
aagcagattc
gttacggacg
taccgtcaat
aatgcgggtg
atcgcactgce
cagctgcaac

ctggcagatg

acatctcaaa
cceceeccecg
tgctgagttg
gcaaaagttc
cctcactttc
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgcge
gceecggtgaa
tgcgeggtag
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
agcgcaacge
tgctteegge
gatctaggaa
gacgtattga
ctattagcge
tggccggtta
aagaaggccg
tggcaggtcg
accgtgtege
tggaactggg
cgattgtggc

cggtcgeact
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accgeeeget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggcceccage
cggctgaccc
ccgttgeget
ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgtteg
gccctggtac
gcctgaaaac
ccgggtgtgyg
agcgcataaa
gtagtgccgg
tggaagttcc
aattaatgta
tcgtataatg
ccaaggagag
tcaccttttt
tgcagcagcec
tgcggaccgt
taccaccgca
tattcaggeg
aattttggac
tgctgttage
cgaaaccgag

ggttgagagce

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
8640
8700
8760
8820
8880



ggtccagecc
gaggcctteg
acggatgtct
acggacccge
atgtatccgg
gaaaccctgg
ggtrcgcggca
agcgacttgt
gtccctegea
gccgagggta
ctgggcggtc
agctgggtceg
ggtgccgrgt
gatgttccgg
gtgaagagcg
tttgacgagg
ctggagtatc
gtttccaaac
ggtaactctg
cgctgggacg
gccgeaggtt
acgttggaga
cattatggeg
ctgcgtgaac
gcggtegect
ctgggegaty
gtcgatgtec
tatattgagg
gacgcaaccg
ctgagcgeag
ggtgcgaccg
gttgacggca
ctggacgcaa

gctgaccatc

cgagccegtcet
aagcggccaa
tggatcgcgg
tgaccctget
aatccaagac
gcgttatgec
tcctgtgtag
ctacctttct
tctgggatat
gcgaggatcg
grttcgtttce
aggacctgct
tcattgacgg
acttgggtta
agcagatgtt
acggttatta
tggaccgeceg
tggaagcggt
cacgcagcta
gcgatgaact
tgcaaagcta
acggtctgct
aacgtctgga
tgcgecgtaa
tgctgogtge
attccctgag
cggtgggcgt
gtgagctgeg
aggtgcgtge
caccgggtct
gttttctggg
aggtgatctg
ccttcgatac

tggaagttat

ggtcgttttt.

gggtaaactg
tcgcagectg
gatctatacc
cgcgacgatg
gagcatcacc
caccctggeg
ggaggacctg
gctgttccaa
cgcggaageg
cgctctgacc
ggacatgcat
tcaaatccaa
ctttgcgacc
cccgggetac
ccgtaccgge
taacaacgtc
ctttggcgat
tctgetggeg
gaagagccge
tgagatcccg
gaccggcatt
acaactgtac
tggtgcggat
gtctgtgacg
cgcectgage
gattgtcagc
tggtagcaaa
tcgegatctg
gccgegetec
tcgetacttg
tttggttcgt
cggcgatgct
tgegggtgat

gattatagcc
gcgggtaccg
gctgatgege
agcggtagea
tggcaagctg
ctgaacttca
agcggeggta
gcgttggtec
gagtatcaga
gcecgtactgg
ggtagegcte
ttgctggaag
cgteccacctg
gatcgtccat
tataagegtc
gacatcgtgg
ctgaagctga
agcccactgg
gttgtecgttc
atcagcgaca
cgtgactttc
cgcaaactgg
acggatctgg
cgteccggttg
gacctgcgtt
ttcagcaacc
ccggcaaccg
cgtccgacct
gcgctgggea
ggtacggaga
gccttggagt
gcgegtageg
accttgctgg
aagggtgaag
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acgaggtcga
gtgttgtggt
cgctgtatgt
ccggtacgec
gtagcaaggc
tgccaatgtc
ctgcgtattt
gcccgaccca
gccgtctgga
aagaggttcg
caatcagegce
gttacggttc
ttatcgatta
accctegegg
cggagattac
ccgaactggg
gccagggtga
tgcgccagat
cgaccgaaga
gcttgcaaga
tggttgaaac
cgcgtccgaa
ctgaaggcca
ttgaaacggt
ctgacgccca
tgctgcacga
acctggccgg
acgcaagcgt
aattcatcga
tcegtacggt
ggcrggaacg
acgacgaagc
agcactaccg

ccgacttggg

cgatcagcgt
ggaaacgatt
cccagacgaa
gaagggtgct
gcgttgggat
ccacgtgatg
tgcecgeacgt
actgaatttc
caatcgtegt
tacccaattg
ggaaatgaaa
caccgaggceg
caaactggtt
cgagctgctg
ggcggagatg
tccggatcat
gtttgttacc
ttatgtctac
ggcactgagc
tgcggeacgt
cacgcegrtce
gctgaaageg
agccaatgag
ttecgegtgee
ctttacggac
gatttttgac
tgttgcegec
ccacggtcgt
cgcaaaaacy
gctgctgacg
tatggacctg
acgtgegegt
tgcectggeg

cctggatcac

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
10440
10500
10560
10620
10680
10740
10800
10860
10920



gatacctggc
aaccacgttt
attcgcattg
ggtcagggca
acgcgtegeg
gtrctgetgce
atgatctfég
ctgatgttga
gacggtaatc
atcagcacga
tatgatgatg
gttcaccgtg
ctgccggage
tcteegecgg
gccaaaattg
attagcaact
tgattgaaac
atctgaaggc
gcgacttcat
cggttgcgat
ctctgaccca
gcatcggeat
gcctgeegec
tgctgttttg
tgggtttcga
atggcacgtt
tgctgtettt
acgcatgata
tggggectct
tgccaaccga
gcagcgattt
atgccgegag
caccagacgc
aaccgctgac

tgcetgatcec

agcgtctogge
tgccgtacag
cactgaccac
tcageccaga
ttgacgacag
gcgaagcgcea
ccgécaccat
gccrggtgge
gtcaacgtgce
tcggetcetea
gtatcggect
ttgatgatta
gtcaacgtca
tttgcggtge
gcccagatéa
tgcagatgcet
catcttacca
gcatccggcet
tggcgeacgt
tggcaagggt
ttgcgatgge
cgacgccgaa
tgagcgtgag
tgcgaaagaa
agaagcgcac
tcacagcgaa
cgacggtege
atgataacct
aaacgggtct
gcccattaag
accaéggagt
caaacaatgt
ttcagcgecag
cacctceccat

acacccatta

agatacggtc
ccagatgttc
caccattaaa
agcctttgtt
ctacgcgaat
cgactggtgc
ctactcegge
aactggcatc
acattatgat
agtgactgac
ggacgagtac
tgcgacgtgg
ggcatccctg
tatggctect
agacatccca
gggtctgetg
gceggegteg
gaagagcatc
cattgegecc
gaacgtggtg
tatcgcgeag
ccgcacgega
tggctgaaaa
gcaacttaca
attaccttcg
ctgctggtge
tggctgatcg
aggctgetge
tgaggggtrtt
cgcagagtcg
tcggctaggt
gtccggtege
cgtcgtacga
ccgacaatgc

attcagctag

gacctgatcg

ggcccaaacy

ccgtacgtct

gaagatgcgg
ggttatggta
ggcectgeegg
cagctgaatc
gcaccgggcea
ggtctgeegg
ggtttcgaaa
gtcgactgge
ttgagcegtt
ctgcegetgt
accgaccgtt
catgtaacgg
taagtctaag
aatcagcaga
tgatcgcaaa
gtctggcact
cgeccgatttg
cggcggttge
ccctgecgga
ccaccgacag
aagcgtggtg
aaatcgagga
cgggtcagac
ctgatggctt
caccgctgag
tttgcctega
gccgcaacta
caatccgcaa
taccagatgg
tgaatcggaa
aagggtgecec

gtgactttgc

ttgacccgge
ctctgggeac
acgtgagcac
acatccgcega
acagcaaatg

tgagcgtgtt

‘tgccggatat

gcttttatga
tggagtttat
cgtteccatgt
tgattgagge
ttgaaaccgc
tgcacaacta
tccgtgeage
cggacgtgat
agaaggagtt
gttacttgag
gagcgtagag
ggcggagctg
gccgegtggt
tcacaaaatg
aggtgtcctg
cgcactgceac
gccgetgacg
tggtagcgec
caatgacggt
catcctgacg
caataactag
gtgaccccag
tcteggggac
ttcectttge
actttgtggg
ggceeggtaa
cgctececcage

ttcatatgac

Page 36

tgcgctggtt
tgcagagctg
cattggtgtt
aatcagcgec
ggcaggtgag
tcgtrgtgac
gttcacccgt
gctggacgeg
cgcggaagca
catgaatcct
tggctacceg
cttgcgtgeg
ccagcagcct
tgtccaggac
cgtgaaatac
ctatcgtcta
taccctgaag
aagcgtcgte
ggtgaaccgc
gtcgtgggct
cgttttcgea
gattcggtta
ctggaccgtt
gcacgttggc
gactctggta
ggtaccccge
gcgattgceat
cataacccct
ccgecectca
gcataaacac
ctggceggag
cggaggattg
gcaattgaag
gcgacacggt

gaagcaaccy

10980
11040
11100
11160
11220
11280

11340

11400
11460
11520
11580
11640
11700
11760
11820

11880

11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020



cgeceetecge
tcgtagtgag
ccgegteegg
tagacgctga
gctgctcaag
cacctgccega
geggegeggc
ccecgtcgaaa
gcgtcgaatg
gcttgttctt
ggcgegtegt
€ggcetegey
<210>
<211>
<212>
<213>

<220>
<223>

<400> 18
ttctcatgtt

18
DNA

ttgctaacge
caccgtcacc
gcgggatatc
tgcgttgatg
ccgeccagte
cacacccgtce
aggtgcggtt
cttecgggcte
actgttgggc
caacctacta
gcccttgaga
cgcegeactt
ctgggtcatt
tgcggtattc
acgtttcggce
cttgctggcg

acctgeegec
cctcattttt
accgcetteg
ggtggtcaac
aacagcgeeg
aaagccagca
tggcegegtc
actgcatgca
cgtgtgattt
gaaatgccag
tagaccttec

ttggagcttg

13719

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattccg
caatttctat
ctgctegett
ctgtggatcc
gctggegect
atgagegett
gccatctect
ctgggctgct
gccttcaacc
atgactgtct
ttcggegagg
ggaatcttge
gagaagcagg
ttecgegacge

ccectgteatt
tcaagaccgce
tagacgattt
tgatcttcgce
acggtgaagt
tcgcaaagga
ccggcatgaa
ttgcectteca
atcgtcagea
tagagcgetg
atgcccacgt

ttcattcgeg

Artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgce
gcgcaccegt
cgctacttgg
tctacgecgg
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctc
tctttatcat
accgcttteg
acgcectege
ccattatcge

gaggctggat

cgtcaacatt
cgatgatgag
tcatcgeget
ccegetecte
agctgattgce
agcgaagctg
tacgcgegee
ggaacgaacg
tggcttcgge
gctgttgecac
cgttaagcag

aa

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgeat
cttccggtag
gcaactcgta
ctggagegeg
tcaagccttce
cggcatggcg
ggcctteece

cttcagcacc
agccaggect
ctgtaggcege
ggcgtctgec
catcaacgca
cgcgtcgget
atcgcgataa
ccagtcgtcg
aagtgcgtcg
cccgaggege

ttcgagegeg

ggtagtttat
gcgctcatcg
ccggtactgc
ggcgtgetge
ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggceccg
gcgacggtge
aagggagagc
gcgeggggea
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege

attatgattc
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tcaatgtcgt
cgctcgaatg
gccggeatceg
tcgctagett
taggtcgcgt
ttttecatct
gcgagcaacg
tcatcecttg
agcaacgcac
tcagccagtc

gttcggatca

cacagttaaa
tcatcctegg
cgggcctctt
tagcgctata
gctttggecg
tcatggcgac
ccggegecac
gggctcgeca
tggccgaggg
tcaacggect
gtcgaccgat
tgactatcgt
cggcagegct
gcctgteget
ccgccaccaa
tgggctacgt

ttetegette

13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13712

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

1020



cggcggeatce
tcagggacag
gctgatcgtce
tgtaggcgec
ggccaccteg
attggagcca
atatccatcg
tcctggecac
ggttgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgeeg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacc
cgtttaatta
atttcttaat
taacgcaggg
ccgettecat
atgccgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgeget
gtgatgaggc
gatgecccgat
gtgagaatga
ctttctectg

cctgatgtat

gggatgcecg
cttcaaggat

acggcgattt
gceetatace
acctgaatgg
atcaattctt
cgteccgecat
gggtgcgcat
ctggttagea
cgtctgcegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcectgeacc
acctacatct
ccetateect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgctttctc
aatcatccag
ctttcegtca
cctetgeatt
gcaggaagcec
gcgtgacatc
cagcgettet
ctgagtgagc
gtccagetcea
ggcctgaaac
aagggcggea
ccagectrtta
ctgacgctgt

ceceectggaac

cgttgcagge
cgctegegge
atgeccgectc
ftgtctgect
aagccggegg
gcggagaact
ctccagcage
gatcgtgctc
gaatgaatca
ctgagcaaca
gtccectacg
gatactatga
gtcegeaccg
ctctgatcca
attatgttcc
gtattaacga
ttgtgcagcet
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atrtgtttaa
tceggetict
ttttccgecea

tcegecatceg

catgctgtce
tcttaccage
ggcgagceaca
ccecgegttg
cacctcgeta
gtgaatgcgce
cgcacgegge
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgetgaa
ctgagagtca
ctgcecggtag
aggcaaactg
ggatctgcat
agcgetggea
tgccacgcetce
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccce
atatcgtcag
tttcatggat
tctgetgtgce
ccgatttect
tgctcagegt
gagaagtaac
tttcgtcget
gtcgtatctg
gacgttcgceg

catcgttaac

aggcaggtag
ctaacttcga
tggaacgggt
cgtecgeggty
acggattcac
aaaccaacce
gcatctcggg
ggacccggct
agcgaacgtg
tctteggttt
gttgecccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatge
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggcg
gtacgttttc
gttatcagat
gcttetgtgt
cgtagtgcga
cggggctttc
gtcattcata
tacaagataa
catcgetrttc
taatccgget
gacggtgtca
ttcactttge
acgctrttec
catacaaaat
ttcggcgagt
ctctectetge

aagggactga
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atgacgacca
tcactggacc
tggcatggat
catggagccyg
cactccaaga
ttggcagaac
cagcgttgag
aggctggcgg
aagcgactge
ccgtgttteg
acagagagtg
cggccteatt
atccggetge
tgctggecace
tgctggctac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttcrattgg
ccececcgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gccgtategg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgcctgat
cctgectatce
cgctgtegtt
ctttccatct

agatcgattt

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
2880
2940
3000
3060
3120



cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtecacy
tggcctgtag
gctcacggte
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgetgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagce
atattcgcgg
aagcagataa
cagcagagaa
gagccgaage
tgcttatcct
ccttactggg
actggaaaat
agacccgeca
ttccttgeat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct

caaaggtcta

atccttcatg
cgttctgecg
agtatccctc
ttcatcacgg
ctgctcagta
aatgccctgce
gtgcttatte
cggtcggtgt
agcccgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgcecggeata
teccteacge
gctgagatga
agtgaagaaa
tttgacctce
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagageegec
ggcgggtctg
tgcattagec
cagagggcag
taaaanCCC
gaatccataa
cagcgaactg
ggaatattca
ggtctgttrt
gactaaagta
ttetttattc

gcggaattta

gcatcactga
gaatgggatt
tcgetgaggg
gactgctgca
tcgaatcget
gccttcaggg
tggaggtcag
ttccccgaaa
aaatactgct
gcgtrgggget
gcatggeggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtge
tctgecatca
gcgaaaaaac
ccgaatgagce
gatatcaaaa
gccagagega
cgtaaagcecc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccc
aaggcgectg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat

cagagggtct

ccagtgegtt
cctgctcagg
cttccegtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegtcet
cgtgcctttt
cagggtcacg
gctcgecace
cgccaattte
cacgcggeag
cagcggettt
ccttgtgete
cggcatgagg
tcgtgtttta
gccctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgteect
aagtcatgaa
gtgaccatgc
agacgggtaa
écctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga

agcagaattt

cagcttgtca
ctctgacttc
cgaggtagtc
agcctecctg
cgcgeecaga
aacccggtca
ccctetgggc
ttgcgecacc
gtgaataccg
ggctatcgct
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tccegetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa

acaagttttc
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ggctecttttt
agctectgtt
acgtcaatta
cgctcaagaa
tgccgeteag
gcgtgctgat
aacaaggtat
gcgtcegget
tcattaatgé
gcttteggat
aaatcgcgga
atttcacggt
gacggtttat
tctttttcac
cctrttecge
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgceggat
gataccgcetg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaagcctrt
ttttgtaata
tttttatctt
aaaaaacaca

cagcaaaggt

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
4800
4860
4920
4980
5040
5100
5160



Ctagcagaat
agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaartc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgcecteecgt
acctgaagcce
gggcagcaaa
gcggtgegeg
taacaccatc
atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga

tgcgggctge

ttacagatac
aattggtata
ttcaaagcaa
attttatget
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttrtt
acagcatgta
aattgaacac
ggcgatgetg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggcett
tcecgacaac
ctacaacaaa
tcaggeetgg
fctegecate

gcagggtttt

ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ftttgaaacc
agcgaggcecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgegattt
tgttgaataa
acagaccatt
gctctcatea
tatgagtcgg
accaccgttc

attgattcca

aaggaaaagg
tcacctagac
gattagtcge
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttegttctca
cggaagoatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgec
tctggaagaa
aaactagcaa
cggeggatttt
gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggctc
caacaccttc
tggtgattaa
tttttgecct

actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgecttate
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttett
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgettt
caccagaaca
ttgtggcgag
acatctcaaa
ccececeeeecg
tgctgagttg
gcaaaagttc
cctcacttte
atcacgagga
acgcgtattc

gatgaacgtt
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atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgrtaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggeaa
geccegtrige
tggtgttcgg
accgeccget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccagce
cggctgacec

ccgttgeget

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
6840
6900
6960
7020
7080
7140
7200
7260



gcccggatta
ccaccegggg
aaggcgaatg
atcttgctgt
tcacggactc
ccgcggcaga
tcagcgeget
gtaaccgtgce
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgetccagt
agttagctca
tgtggaattyg
tggcatatga
gacgagcaaa
gccgeaccge
attctgcaga
gaactggcga
ctgacgtacg
ttcgegeage
tatctgacgc
aacgctccty
gtcagcgecg
caattggtcg
gcacgtgaac
gaaggcgctg
atgatcctgt
atgctggegce

gtgaacttta

caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcctecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggecggt
ctcattaggc
tgagcggata
ctagcgatgt
gcacccgtceg
tgceggetgt
ccctgtttac
cggatgaggg
cgcaagtctg
ctatctatcc
tggatctggt
tgagcecgttt
aatacctgga
ttttcgacca
agctggecgg
gtctgecagc
acaccagegg
gtctgtggac

tgccgetgaa

agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccggc
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttcgeca
tgcgetecca
atccacctcg
accccaggcet
acaataacaa
acatgacgceg
cattgcggaa
tgtcgacget
cggttacggc
tggcegtacc
gagccgtgtc
aggtgacgcg
ctgcgegtat
ggcgcegatt
cctggeggte
ccacccggaa
taaaggtatt
ggagccgatc
ttctaccgge
catgtccttt

tcacctgggt

caaagtcggt
ttgattccac
aagagcgcecg
ttgtctgtgc
tccggeagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttge
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcge
agtggcagtg
tgacacttta
tttcacacag
actgacggtg
ctgtatgcaa
gcacataaac
gatcgtccgg
gtgacccgtt
caggctgtgg
gttgcgacca
ttgggcctog
ctggccgagg
gagagcgtgce
gtcgatgacc
gccgttacga
tataccgecyg
gctccgaagg
atcaccggeg

ggtcgtattc

taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa

tgaactgcgce

gcccggtgaa

tgcgeggtag
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
agcgcaacgce
tgcttcegge
gatctaggaa
tgacagagac
cggatccgga
cgggtctgcg
ccctgggceta
tgttgccgey
cagcagcgcet
tcggetttge
tcagegtgec
ttgagccgeg
gtgatgtgaa
accgcgatge
ctctggacge
atcacgatca
gtgcgatgta
acccgactec

cgattagcac
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ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgtteg
gccctggtac
gcctgaaaac
ccgggtytgg
agcgcataaa
gtagtgccgg
tggaagttcc
aattaatgta
tcgtataatg
ccaaggagag
agcattagat
gtttgcaget
tctggeggag
ccgtgetegt
ttttgacacg
gcgccataac
aagcccagac
actgcagcac
tatcctgacg
ttctgtcteg
gctggeacge
gattgcggac
acgcctggeg
tactgaggcc
tgtgattaat

cgecggtecag

7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300



aacggcggta
gccttggttc
catcacctgg
aagcaggcag
gtgagcacgg
cacatcgttg
gtcecgtecge
accgataaac
tactataaac
ggtgacgtta
gttctgaaac
ggtgcegege
gcggragtgg
gccttggeag
ccggecgatt
gtcggcaagt
tatgccgata
acccageegg
gaagtggcegt
ttgtccaatt
ccggegacta
cgccgtecga
ctgaccctgg
gtgaccaccg
ctgaccctge
cgcggtegtg
gagttgtctc
atcggtgatc
gatttggttg
ggcccgaacy
ccagttacct
ggtgatatcc
ggcaactcta
ccggtggecea
aatgtgcegg

cgagctactt
gccegacgga
caactgttga
gcgcagaact
cgcecactgge
atggttacgg
cggtcattga
cgtacccacg
gtccggaagt
tggcagaaac
tggcgcaggg
tggttcgeca
tgccgacgec
atagcctgea
tcattgtgga
tgctgegtec
ttgcecgegac
tgattgatac
ctgatgcecca
tgctgagega
atctggcgea
gctttaccac
ataagtttat
agccgegceac
aatggctgga
acgacgctge
gcegettege
cgaatctggg
tgcatccage
tcgtgggeac
acctgagcac
gtaccgtttc
agtgggctag
cgttcegtag

atatgttcac

cgttccggag
actgggtctg
ccgtetggtt
gcgtgaacag
ggctgagatg
tttgaccgaa
ttacaagctg
tggcgaactg
taccgceatcg
cgctccagat
tgaatttgtc
aatcttcgtg
agaagccctyg
gcgcacgget
aaccgagccg
gaacctgaaa
ccaggcgaat
cctgacgcag
ctttacggat
tttctttggt
gctggcacag
ggtgcatggt
tgacgcagaa
cgtcctgetg
acgtctggeg
ggctcgtgct
agaactggcg
cctgacccca
ggcgttggtg
cgccgaagtg
cgtcagegtt
ccectgttegt
tgaggtcctg
cgacatgatt

tcgtctgttg

agcgacatgt
gttccgegtg
acccagggeg
gtgctgggeg
cgtgecttec
accggtgcegg
attgatgttc
ttggttcgta
gtgtttgatc
cacctggtat
gcagtcgcaa
tacggcaaca
gaacaatacg
cgtgatgcgg
ttcagegeeg
gatcgttatg
cagctgegeg
gctgctgega
c€tgggtggeg
tttgaggttc
cacatcgaag
gcggacgega
accctgeagg
agcggtgeca
cctgttggtg
cgectgaccee
gaccgcecatc
gaaatctggce
aaccacgtct
attaagctgg
gcaatgggta
ccgctggacg
ctgcgtgagg
ttggcacacc

ttgtcgetye

ctaccetgtt
tggcggacat
cagacgagct
gtcgtgtgat
tggatatcac
tgacgcgtga
cagagctggg
gccaaacgtt
gcgacggcta
atgtggaccg
acctggaagc
gcgagegeag
atccggeage
agctgcaatc
caaatggtct
gtcaacgtct
agctgegtcg
cgattttggg
acagcctgte
cggttggtac
cacagcgcac
cggaaattcg
cagcaccagg
atggttggtt
gtacgctgat
aagcttacga
tgcgtgttgt
accgtctgge
tgccgtatcg
cgctgacgga
tcccggactt
gcggetatge
cccacgacct
cgcgetaccy

tgatcactgg
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tgaggacctg
gttgtaccag
gaccgcagag
taccggettce
gctgggtgec
tggcgttatc
ctacttcagce
gaccccgggt
ttaccatacc
ccgcaataac
cgttttcage
cttecctgttg
cctgaaggeg
gtatgaagtt
gttgagcggt
ggagcaaatg
tgccgeagec
taccggtagc
cgctctgacc
cattgttaac
cgccggtgac
tgcgagcgaa
cctgccgaag
gggtcgettce
caccattgtc
caccgaccca
agcaggcgat
tgctgaggty
tcagctgttc
gcgcatcaag
tgaagaggat
taatggctac
gtgtggccty
tggtcaggtt
cgtogetecg

9360
9420
9480
9540
9600
9660
9720
9780
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
11340
11400



cgctetttct
gactttgtag
tacgatgtca
atccgegeag
gagactgcac
cacgegttcc
catgcggegg
ctgattgata
ttctatcatg
ccctgaagat
gcgtegtege
tgaaccgeeg
cgtgggetct
ttttecgcage
ttcggttage
ggaccgtttg
acgttggety
ctctggtaat
taccccgetg
gattgcatac
aaccccttgg
ccecteatge
taaacacgca
gccggagatg
aggattgcac
attgaagaac
acacggttgc
gcaaccgege
atgtcgttcg
tcgaatgcecg
ggcatcgtag
ctagettget
gtcgegteac

tccatctgeg

acattggtga
ccgaggecgt
tgaacccgea
gccatccgat
tgacggeget
gtgceccegea
ttecgtacege
agtacatccg
attgaaacca
ctgaaggcge
gacttcattg
gttgcgattg
ctgacccatt
atcggcatcg
ctgecegectg
ctgttttgtg
ggtttcgaag
ggcacgtttc
ctgtettteg
gcatgataaa
ggcctctaaa
caaccgagcec
gcgatttacce
ccgegageaa
cagacgcttc
cgctgaccac
ctgatccaca
cctecgeacc
tagtgagcct
cgtcecggacce
acgctgaggt
gctcaagaac

ctgccgaaaa

gcgeggetgg

tggtgaacgt
gacgaccctg
tgacgatggc
tgaccgtgtg
gccggaaaaa
agcgeegetg
aaaagtcggt
tgatctgcgt
tcttaccage
atccggcetga
gcgcacgtca
gcaagggtga
gcgatggeta
acgccgaacc
agcgtgagtg
cgaaagaagc
aagcgcacat
acagcgaact
acggtcgctg
ttaacctagg
cgggtcttga
cattaagcgc
aaggagttcg
acaatgtgtc
agcgcagegt
ctcccatecg
cccattaatt
tgccgecece
cattttttca
gccttegtag
ggtcaactga
agcgccgacg
gccagcatcg

ccgegteecy

cctcgtgege
ggtgcacagce
atcagcetgg
gacgattacg
cgtcgegeac
cgtggtgceece
ccaggcgaca
gagtttggcc
cggcgtcgaa
agagcatctg
ttgecgeeegt
acgtggtgcg
tcgegeageg
gcacgcgacc
gctgaaaacc
aacttacaaa
taccttcgaa
gctggtgecg
gctgatcget
ctgctgecac
ggggtrrttt
agagtcggcec
gctaggtcaa
cggtcgetac
cgtacgatga
acaatgcaag
cagctaggtg
tgtcattcgt
agaccgccga
acgattttca
tcttegeecc
gtgaagtagc
caaaggaagc
gcatgaatac
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attatccggg‘

agcgtgaagg
atgttttcgt
acgattgggt
aaaccgttct
cggagccaac
ttccgeactt
tgatctaata
tcagcagagt
atcgcaaaga
ctggeactgg
ccgatttgge
gcggttgctc
ctgccggaag
accgacagceg
gcgtggtgge
atcgaggatg
ggtcagacca
gatggcttca
cgctgageaa
gcctcgagty
gcaactatct
tcecgeaattc
cagatggact
atcggaaggc
ggtgcceccge
actttgcttce
caacattctt
tgatgagagc
tcgegetetg
gctecetegge
tgattgccat
gaagctgcge

gcgegecatce

tctgactgtc
ctacgttagc
ggactggctg
gcgtegette
gccgttgetg
cgaggttttc
ggatgaagcg
agagaaggag
tacttgagta
gcgtagagaa
cggagctggg
cgcgtggtgt
acaaaatgcg
gtgtcctgga
cactgcacct
cgctgacgge
gtagcgecga
atgacggtgg
tcctgacgge
taactagcat
accccagecg
cggggacgca
cctttgectg
ttgtgggcgg
ccggtaagca
tcccagegeg
atatgacgaa
cagcacctca
caggcctege
taggcgegec
gtctgecteg
caacgcatag
gtcggetttt
gcgataagceg

11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440



agcaacgcec gtcgaaaact gcatgeattg

tccettggey tcgaatgegt gtgatttatce

aacgcacgct tgttcttgaa atgccagtag

gccagtegge gegtegttag accttecatg

cggatcacgg cctcgegttg gagettgtte

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

<220>
<223>

<400> 19
ttctcatgtt

19

ttgctaacgce
caccgtcacce
gcgggatatc
tgcgttgatg
ccgeecagte
cacaccegtce
aggtgcggtt
cttcgggctce
actgttgggce
caacctacta
gceccttgaga
cgcegeactt
ctgggtcatt
tgcggtattc
acgtttcggce
cttgetggeg
cggcggeatc
tcagggacag
gctgatcgtce
tgtaggcgcece
ggccacctey
attggagcca
atatccatcg

tcetggecac

13785
DNA_ .
Artificial Sequence

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattceg
caatttctat
ctgctecgett
ctgtggatcc
gctggegect
atgagcgctt
gccatctect
ctgggctget
gccttcaacc
atgactgtct
ttcggcgagyg
ggaatcttgc
gagaagcagg
ttcgcgacge
gggatgceceg
cttcaaggat
acggcgattt
gccctatacc
acctgaatgg
atcaattctt

cgteccgeecat

gggtgcgcat

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgc
gcgcaccegt
cgctacttgg
tctacgeegy
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctc
tctttatcat
accgcttteg
acgceectege
ccattatcge
gaggctggat
cgttgcaggc
cgctegegge
atgccgectc
ttgtctgect
aagccggegg
gcggagaact
ctccageage

gatcgtgctc

cccttcagga
gtcagcatgg
agcgcetgget
cccacgtegt

attcgcgaa

gctttaatgce
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
cttcecggtygg
gcaactcgta
ctggagcgcg
tcaagcctte
cggcatggeg
ggccettccee
catgctgtcce
tcttaccage
ggcgagcaca
ccececgegttyg
cacctcgcta
gtgaatgcgc
cgcacgcgge

ctgtcgttga

acgaacgceca
cttcggcaag
grtgcaccce

taagcagttc

ggtagtttat
gcgcteatcg
ccggtactge
ggcgtgetge
ctgteccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggccccg
gcggcggtge
aagggagagc
gcgcggggca
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccggct
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gtcgtecgtea
tgcgtcgage
gaggcgctca
gagcgeggtt

cacagttaaa
tcatcctegg
cgggectctt
tagcgctata
gctttggecg
tcatggcgac
ccggegeeac
gggctcgeca
tggccggggy
tcaacggcect
gtcgaccgat
tgactatcgt
cggcagegcet
gcetgteget
ccgecaccaa
tgggctacgt
ttctegette
atgacgacca
tcactggacc
tggcatggat
catggagccg
cactccaaga
ttggcagaac
cagcgttggg
aggetggegy

13500
13560
13620
13680
13719

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



ggttgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagce
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacc
cgtttaatta
atttcttaat
taacgcaggg
ccgettecat
atgeccgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgeget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttecctgtat
caaaatcaaa
ttagecgtcag
cgctgtcacg
tggcctgtag
gctcacggtc

accgttcaag

ctggttagca
cgtectgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gccctgeace
acctacatct
ccctatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgctttete
aatcatccag
ctttccgtea
cctctgeatt
gcaggaagcec
gcgtgacatc
cagcgettct
ctgagtgagc
gtccagctca
ggcctgaaac
aagggcggca
ccagccttta
ctgacgctgt
cccetggaac
atccttcatg
cgttctgecg
agtatccctc
ttcatcacgg
ctgctcagta
aatgcecctge

gtgcttattc

gaatgaatca
ctgagcaaca
gtcccctacg
gatactatga
gtccgcaccg
ctctgatcca
attatgrtcc
gtattaacga
ttgtgcagct
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgegata
tcagcaatct
aggacgaaga
tcacgacgea
gtcgceggtt
gcggaactca
cgaatgaccc
tgttctgtea
atttgtttaa
tceggettcet
ttttccgeca
tccgecatcg
gcatcactga
gaatgggatt
tcgetgaggg
gactgctgea
tcgaatcget
gcettcaggg
tggaggtcag

ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgceggtag
aggcaaactg
ggatctgcat
agcgctggea

tgccacgeke

atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
trtcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttegteget
gtcgtatctyg
gacgttecgeg
catcgttaac
ccagtgegtt
cctgctcagg
cttceccgtaa
cctgecttte
gaacctgacc
aacgggaatc

cccagegtct

agcgaacgty
tctteggttt
gttgccegea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatge
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggceg
gtacgttttc
gttatcagat
gcttetgtgt
cgtagtgega
cggggcttte
gtcattcata
tacaagataa
catcgcttte
taatccggct
gacggtgtca
ttcactttge
acgcttttec
catacaaaat
ttcggcgaét
ctctctetge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agccteectg
cgcgcecaga
aacccggtca

ccctetggge
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aagcgactge
ccgtgtttcg
acagagagtg
cggccteatt
atccggctge
tgctggeacc
tgctggcetac
gtgatttttc
gaggtccaac

gtagacaaga

ttttccaatg

gttctattgg
ccccccgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gcegtategg
tgtrtcagtt
gtcatattac
tgctgtaatt
agcgcctgat
cctgeetatc
cgctgtegtt
ctttccatct
agatcgattt
ggctertttt
agctectgtt
acgtcaatta
cgctcaagaa
tgcegetcag
gcgtgctgat

aacaaggtat

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



tctttgegtt
ctt{ggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgctgeeca
gggcatactt
cggtrttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgcgg
aagcagataa
cagcagagaa
gagccgaagce
tgcttatect
ccttactggg
actggaaaat
agacccgceca
ttccttgeat
gcegtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatctce
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat

ctcaagcgaa

cggtcggtgt
agcccgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgcecggeata
tcectcacge
gctgagatga
agtgaagaaa
tttgacctecc
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagccgcec
ggcgggtctg
tgcattagcc
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgrrtt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta

aaattagaat

ttccccgaaa
aaatactgct
gcgtggggcet
gcatggcggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgce
tctgecatca
gcgaaaaaac
ccgaatgage
gatatcaaaa
gccagagcga
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccec
aaggcgecty
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag

cgtgectttt
cagggtcacg
gctegecacc
cgccaattte
cacgcggceag

cagcggettt

ccttgtgete

cggcatgagg
tcgtgtttta
gcectgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgtcect
aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggcty
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgcet
aaccagagag
gattttccag

tgaagagata

ttgcgeeace
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tccegetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgcetac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact

ttgecttate
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gcgtccgget
tcattaatge
gcttteggat
aaatcgcgga
atttcacggt
gacggtttat
tetttttcac
ccttttecge
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgccggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaageccttt
ttttgtaata
tttttatett
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt

ttttccagtt

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
5280
5340
5400
5460
5520
5580
5640



aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacazaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggd
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgecteeegt
acctgaagece
gggcagcaaa
gcggtgegeg
taacaccatc
atccatactg
tcacgeatece
actggtccac
atgaggcgat
gctattctga
tgcgggcetge
gceccggatta
ccaccecgggg
aaggcgaatg
atcttgetgt
tcacggactc
ccgeggeaga

tcagegeget

ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tceccgacaac
ctacaacaaa
tcaggectgg
tctegecate
gcagggtttt
caccagtgtc
tgaaatcgea
gaaagtcaga
tgacagcaac
agaagccttce
cggggcttac

tattcctecc

atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggcecyg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggcea
acacatgaag
ccgggeetta
gatacccggce

cgaaaaggtyg

tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
rtectaccta
gctcaccagt
ttcgttctca
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgcec
tctggaagaa
aaactagcaa
cggcggtrtt
gggcgagtrt
taagcaccaa
atcgaacttt
ccgtggeaaa
accgtggetc
caacaccttc
tggtgattaa
ttttrgeect
caaagtcggt
ttgattccac
aagagcgccg
ttgtctgtge
tceggeagac
tctgtcacga

cgggttactg

tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgettt
caccagaaca
ttgtggcgag
acatctcaaa
cceceecccecy
tgctgagttg
gcaaaagttc
cctecacttre
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tegratctgg
agacctgtcg
tcacagaaaa
tgaactgcge
gcccggtgaa
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aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacyg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggceaa
gceecgtrttoce
tggtgticgg
accgccegcet
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgaccce
ccgttgeget
ttcaaaacgt
gtctttggtyg
Ccgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa

tatgcagacc

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
7200
7260
7320
7380
7440
7500
7560
7620
7680



gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgetecagt
ggggcagtga
gacactttat
ttaaatcagg
acttggatcg
cggaccegge
gtacggtcct
ttaccgacgce
cgtacggtga
tgcgeectgg
acatcgeget
gcagcctgea
agctgecegga
tatttgatta
gcctggcaga
acctgeeggc
cctctggeag
tgtggcgtcg
tcatgccgat
gcaccgegta
tgcgeectac
agcgtcaggt
tcgaggegge
ccatgaccgg
aaatgcacct
agatccagcg

tttcgacgga

agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacceg
gaacaggagc
gcgagcatga
tcgggecggt
gcgcaacgea
gcttcegget
atctaggaac
ccgcattgaa
gattaccgca
ggacggttat
caaaaccggt
gctgggtgag
cgaccgegtt
gggtaccatc
gccgattgtg
cgccgtcgag
tcaaccgcaa
cagcggcgtc
agttgaaccg
caccggtgeg
cggtagcaag
gagccatgrt
tttegegget
ggagatgaat
ggagcgcecgt
agtgctggaa
ctctgegeeg
gatggacggt
tcecgeeggtce

ccgtecgeat

cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttcgea
tgcgcetecca
atccacctcg
attaatgtaa
cgtataatgt
caaggagagt
gaactgattg
gcgaccgagg
gccgatcgtc
cgtaccaccg
cgtgtgageg
tgcgtectgg
ggrgcggtga
gcggaaaccy
ctgattctgg
gttgatgacc
gcagtggaag
ccagcgtceg
ccgaagggcg
aactggtttg
atgggtcgeg
cgtagcgatt
tttgtcecge
ctggcggacy
gagcagegtc
acgageccegg
tacggcagcea

atcgattaca

ccgegtgaty

ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcgc
cacctggtgt
gttagctcac
gtggaattgt
ggcatatgag
caaacgatcc
ccccaggtct
cggcgetgge
cagagttgct
cactgggtcg
gtttcaactc
gcgtgeeget
agccgagect
caggtgacca
agcgtgaggce
cgctggegga
atgaggatag
cgatgtaccc
gtgagagcge
gtattttgta
tgtctacget
gtatttggga
gtgacgctgg
aatatctget
agctgaaage
ccgaggcggg
aactggtgga
agctgttgcet

tgcgcggtgg
ccgggtaaaa
ggaggctatg
cgtgegtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
ttaaacggat
tcattaggca
gagcggataa
cactgcaatt
gcaattcgct
gcgtctgecg
gcaacgcegtg
gccacgtrtt
cgcatgggec
cgtggattac
gcaaaccagc
gattgcgage
tgttccgggt
ggttgaggca
tgttctgegt
cctggctctg
gcagagcaac
cgcaagcatc
tggcacgttg
gctggaagat
aacgctgtat
cccggaagec
gggtggcegt
atgggcggag
catggtgctg
tgtcccggat
gcgtaccgag
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aaatggacaa
cagctgtteg
gccectggtac
gcctgaaaac
ccgggtgtgg
agcgcataaa
gtagtgccgg
tggaagttcc
ttaaattgca
ccccaggett
caataacaat
cacgatgaac
gcggcacgec
cagatcatcc
gttgaattcg
gaaaccatca
ggtgacgccg
gcgacgattg
gcagcgatta
agcgtgaatc
aagctggteg
gcggetgege
cgtggtaaag
ttgatttaca
gtgggtaaaa
accctgaatt
ggtaacggcy
ctggagttgg
ggtgagttcc
cgtgaaaccg
tttatctteg
agcttgetge
ttcgacggtg
ctgggttact

aacatgttcc

7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340

8400

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780



cgggttracta
gcaccggega
ataacgtctt
tcggtaactc
tgctggeggt
agccgaaaat
aggttcegeg
ccggeattcg
aaatgtacgc
gtgcggcage
ctgctggtga
cactgacctt
ttgtctcece
gtagcaaacg
gcgacttgac
cgaaaccggc
gttatctggc
tggtccgtge
gcgaccegaa
cgggtgacaa
aagaagtgga
aattgtttgg
agcaaaaacc
agttcgttga
acgctaatgg
acctgtgtgg
acgctggecea
ccggtatege
actatgatgg
tcacggatag
ttggtctgga
cggactatag
aacgccagta

acggtagcat

taaacgcgeg
tgtgttcgeg
gaaactggcc
gccgetgatce
ggtggteccecg
cgcagactcc
tgattteatc
taagctggcg
tgagctgget
gceggtagece
tctgagegeg
tggtaacctg
tgctaacgac
tcegacgtte
tctggataag
gacggaagtt
actggactgg
gcgcaccgat
actgctgget
aggtgaggct
cgtgatcgtt
cccgaacgea
gtatacgtat
aaatgctgat
ttatggcaat
cctgeeggte
gctgaatctg
accgggeage
tetgccagte
cgacaccggt
tgagtacatt
cgaatggctg
ttcgetgetg

ggcgccaact

gaaaccaccq
gagatcgcac
cagggtgagt
cgccagatct
accgaagagg
ctgcaaaaag
atcgagacta
tggcctaage
gcgggtcagg
cagaccgtgt
gatgcecact
ctgcgtgaga
ttggcgggea
gcagcagtgc
tttctggacg
cgtacggttc
ctggagcgca
gaagaagcgce
cactaccaac
aatctggget
gacccggcag
ctgggcacgg
gttagcacca
atccgtcaga
agcaagtggyg
accgtgttcc
ccggacatgt
ttttacgaac
gagttcattg
ttccagactt
gactggctga
cgtegetteg
ccgetgttgce
gatgtctttc

caaatgtttt
cggaccgttt
ttgtaaccct
acgtgtacgg
cgctggecga
ttgcaaaaga
cgecegtteac
tgaaggccca
cgaatgagct
cccgcgcagc
ttactgacct
tttttgacgt
ttgcegeata
atggtcgegg
aagccaccct
tgctgaccgg
tggatatggt
gtgcgegttt
gtctggeage
tggacccgea
cgctggtgaa
ccgaactgat
ttggtgttgg
tcagcgegac
cgggtgaggt
gttgcgatat
ttacccgttt
tggacacgga
ctgeggecat
atcatgtaat
ttgaggctgg
aaacgtcget
acaattatca

gtgcagcegt

cgacgaggat
ggtttacgtc
ggccaaactg
caacagcagc
taatgacttyg
aactggcctg
cctggagaac
ctatggcgat
ggcggagetyg
agcggegetg
gggtggtgat
cgatgttecg
cattgaagca
tgccacgatg
ggcagcagec
tgcgacgggt
tgacggcaaa
ggacaagacg
ggaccacttg
aacctggcag
ccatgtcctg
ccgeatcgeg
cgatcagatt
gcgtgagatc
tctgetgege
gatcctggct
gatgctgagce
tggcaatcgc
cagcaccctg
gaatccatac
ttacagcatc
gcgtgeectg
aaagccggag

tcaagaagcg
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ggttactacc
gatcgtcgea
gaagcggttt
cagccgtacc
gaaagcttga
cagtcctatg
ggtttgctga
cgtcrggage
cgcegtageg
ctgggegetg
tcectgtecg
gtrggegtta
gagcgtcaag
gtgcatgcga
ccaagcectgce
tttctgggec
gttattgege
tttgacagcg
gaagttatcg
cgtctggecg
ccgtactctg
ctgacctcta
caaccgggtg
aacgatggct
gaggcgceacyg
gacaccacgt
ctggtcgega
cagcgtgtcc
ggcacccaaa
gatgacggta
gaacgtattg
cctgaccgtce
aagccgatta

aagatcggtc

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
11340
11400
11460
11520
11580
11640
11700
11760
11820



cggataagga
agctgetggg
atcttraccag
catccggetg
ggcgcacgtc
ggcaagggtg
tgcgatgget
gacgccgaac
gagcgtgagt
gcgaaagaag
gaagcgcaca
cacagcgaac
gacggtcgcet
attaacctag
acgggtcttg
cagccgeecc
gacgcataaa
tgcctrggecg
gggcggagga
taagcaattg
agcgcgacac
gacgaagcaa
acctcaatgt
cctecgetega
cgegecggea
gcctcgetag
gcataggtcg
gctttttcca
taagcgagca
tcgtcatcec
tcgagcaacg
cgctcageca

gcggttcgga

<210> 20

cattccgeac
tttgctgtaa
ccggegtcga
aagagcatct
attgcgececg
aacgtggtgc
atcgegeage
cgcacgcgac
ggctgaaaac
caacttacaa
traccttcga
tgctggtgec
ggctgatcgc
gctgetgeca
aggggttttt
tcatgccaac
cacgcagcga
gagatgccgc
ttgcaccaga
aagaaccgct
ggttgcctga
ccgegeccte
cgttcgtagt
atgccgcegtc
tcgtagacgce
cttgctgetce
cgtcacctgce
tctgeggegc
acgcecgteg
ttggcgtcga
cacgettgtt
gtcggegegt
tcacggectc

<211> 13731

gtctctgege
taagtttaaa
atcagcagag
gatcgcaaag
tctggcactg
gccgatttgg
ggcggttgct
cctgecggaa
caccgacage
agcgtggtgg
aatcgaggat
gggtcagacc
tgatggcttc
ccgctgagea
tgctgaaacc
cgagcecatt
tttaccaagg
gagcaaacaa
cgcttecageg
gaccacctcc
tccacaccca
cgcacctgcec
gagccteatt
cggaccgect
tgaggtggtc
aagaacagcg
cgaaaagcca
ggctggecege
aaaactgcat
atgcgtgtga
cttgaaatgc
cgttagacct

gcgttggage

cggtgattgt
cagagaagga
ttacttgagt
agcgtagaga
gcggagcetgg
ccgegtggtg
cacaaaatgc
QQtQYCCtQQ
gcactgcacc
ccgctgacgg
ggtagcgecg
aatgacggtg
atcctgacgg
ataactagca
tcaggcattt
aagcgcagag
agttcggcta
tgtgtccggt
cagcgtegta
catccgacaa
ttaattcagc
gceceectgtce
ttttcaagac
tcgtagacga
aactgatctt
ccgacggtga
gcatcgcaaa
gtcccggeat
gcattgcect
tttatcgtea
cagtagagcg
tccatgeeca

ttgttcattc

caagtacatc
gttctatcat
accctgaaga
agcgtegteg
gtgaaccgec
tcgtgggete
gtrttcgeag
attcggttag
tggaccgttt
cacgttggct
actctggtaa
gtaccccget
cgattgcata
taaccccttg
gagaagccct
tcggecgeaa
ggtcaatccg
cgctaccaga
cgatgaatcg
tgcaagggtg
taggtgactt
attcgtcaac
cgccgatgat
ttttecatecge
cgcecegete
agtagctgat
ggaagcgaag
gaatacgcgce
tcaggaacga
gcatggcttc
ctggctgttg
cgtcgttaag

gcgaa
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accgacctgg
gattgaaacc
tctgaaggeg
cgacttcatt
ggttgcgatt
tctgacccat
catcggcatc
cctgecgect
gctgttttgt
gggtttcgaa
tggcacgttt
gctgtctttc
cgcatgataa
gggcctctaa
cgagtgaccc
ctatctcggg
caattccctt
tggactttgt
gaaggcccgg
ccecegetecc
tgcttcatat
attcttcagce
gagagccagyg
gctctgtagg
ctcggegrct
tgccatcaac
ctgcgegteg
gccatcgega
acgccagtcg
ggcaagtgcg
caccccgagg

cagttcgage

11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
125490
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13785



<212>
<213>

<220>
<223>

<400> 20
ttctcatgtt

DNA

ttgctaacge
caccgtcacc
gcgggatatc
tgcgttgatg
ccgeecagte
cacacccgtc
aggtgcggtt
cttcgggetc
actgttgggc
caacctacta
gcccttgaga
cgccgeactt
ctgggtcatt
tgcggrattc
acgtttcgge
cttgctggcg
cggcggeatc
tcagggacag
gctgatcgtc
tgtaggcgee
ggccaccteg
attggagcca
atatccatcg
tcctggecac
ggttgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg

actagccectg

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattecy
Caatttctat
ctgctcgett
ctgtggatcc
gctggegect
atgagcgett
gccatectect
ctgggetgct
gcecttcaacc
atgactgtct
ttcggcgagg
ggaatcttge
gagaagcagg
ttecgegacge
gggatgcceg
cttcaaggat
acggcgattt
gcectatace
acctgaatgg
atcaattctt
cgtecgecat
gggtgcgeat
ctggttagcea
cgtctgecgac
aaacgcggaa
gtgataccac
agttacaaca

cgtcagatgg

Artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcge
gcgcacccgt
cgctacttgg
tctacgecag
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgcea
cagtcagctc
tctttatcat
accgctttcg
acgeectege
ccattatcge
gaggctggat
cgttgcaggc
cgctegegge
atgccgectc
ttgtctgect
aagccggegg
gcggagaact
ctccageage
gatcgtgctc
gaatgaatca
ctgagcaaca
gtcecectacg
gatactatga
gtcecgeacceg

ctctgatcca

gctttaatgce
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
ctteceggtgg
gcaactcgta
ctggagegeg
tcaagecttc
cggcatggcg
ggcetteecce
catgctgtcc
tcttaccagce
géégagcaca
cccecgegttyg
cacctcgcta
gtgaatgcgce
cgcacgcgge
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgccggtag

aggcaaactyg

ggtagtttat
gcgctcatcg
ccggtactge
ggcgtgetge
ctgtccgacc
gactacgcga
gccggcatca
ggggaagatc
gcaggccccg
gcggeagtge
aagggagagc
gcgeggggca
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccgget
agcgaacgtg
tctteggttt
gttgcecgea
acgccatgag
ctacttgact

CcCaaaatatc
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cacagttaaa
tcatcctegg
cgggcctett
tagcgctata
gctttggecg
tcatggcgac
ccggegecac
gggctcgeca
tggccggggg
tcaacggect
gtcgaccgat
tgactatcgt
cggcageget
gcctgteget
ccgecaccaa
tgggctacgt
ttctecgettc
atgacgacca
tcactggacc
tggcatggat
catggagccg
cactccéaga
ttggcagaac
cagcgttggg
aggctggegg
aagcgactgc
ccgtgttteg
acagagagtg
cggcctcatt
atcecggetge

tgctggcacce

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
1860



ggaagtcagc
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacce
‘cgtttaatta
atttcttaat
taacgcaggg
ccgettecat
atgccgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgcgcet
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagegtcag
cgctgtcacg
tggcctgtag
gctcacggtc
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc

gcgetgecca

gccctgeacc
acctacatct
ccctatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgctttcte
aatcatccag
ctttcegtca

cctctgeatt

gcaggaagcc

gcgtgacatc
cagcgcttet
ctgagtgagc
gtccagetea
ggcctgaaac
aagggcggcea
ccagecttta
ctgacgctgt
ccectggaac
atccrtecatg
cgttectgecg
agtatccctc
ttcatcacgg
ctgctcagta
aatgeccctge
gtgcttattc
cggtcggtgt
agcecegttta
catgatatgg
gaactgatag
acgtrgtrteg
gttggcacgt

cgeeggeata

attatgttcc
gtattaacga
ttgtgcaget
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgegata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tceggettet
ttttccgeca
tccgecatceg
gcatcactga
gaatgggatt
tcgctgagag
gactgctgcea
tcgaatcget
gccttcaggg
tggaggtcag
ttccccgaaa
aaatactgct
gcgtggggcet
gcatggcggt
ggttrtaact
tcagacgtgt
ttgceggact

ggatctgcat
agcgctggea
tgccacgctce
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttcgteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgetcagg
cttccecgtaa
cctgectttce
gaacctgacc
aacgggaatc
cccagegtcet
cgtgectttt
cagggtcacg
gctegecacc
cgecaatttc
cacgcggcag
cagcggettt

ccttgtgete

cgcaggatgce
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggeg
gtacgttitc
gttatcagat
gcttctgtgt
cgtagtgcga
cggggctttce
gtcattcata
tacaagataa
catcgetttc
taatccggct
gacggtgtca
ttcactttge
acgcttttee
catacaaaat
ttcggcgagt
crectetetge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agcctcecty
cgcgeccaga
aacccggtca
ccetetgggc
ttgcgecacc
gtgaataccg
ggctatcget
ctgttggaca
ggcaatcteg

ccagaactcg

aaggtcggag
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tgctggetac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
cceeccgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gcegtatcegy
tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cectgectate
cgctgtegtt
ctttccatct
agatcgattt
ggctcrtttt
agctectgtt
acgtcaatta
cgctcaagaa
tgcegeteag
gcgtgetgat
aacaaggtat
gcgtecgget
tcattaatgc
gctttcggat
aaatcgcgga
atttcacggt
gacggtttat

tctrtttcac

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960



gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg
aagcagataa
cagcagagaa
gagccgaagce
tgcttatect
ccttactggg
actggaaaat
agacccgeca
ttecttgeat
gcegtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg

actagataga

tcccteacge
gctgagatga
agtgaagaaa
tttgacctce
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagcegec
ggcgggtctg
tgcattagcec
cagagggcag
taaaacgccce
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
Trctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata

caaatggatc

.

gcaatataat
taggatgcca
gtctaagtge
tctgecatca
gcgaaaaaac
ccgaatgagce
gatatcaaaa
gccagagcega
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagcec
aaggcgecty
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggccg
tcgtaaccga

cggcatgagg
tcgtgtttta
gcectgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgectgteect
aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaaccce
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
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agaggcactg
tccegetgaa
ataaaagagt
cattcecgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
rtgccttatc
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt

aaccagataa

cetrttecge
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgecggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaagccttt
ttttgtaata
trtttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagrt
cttacagcaa
tccaagttga

aaatgaatgg

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
5640
5700
5760
5820
5880
5940
6000



tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgcctceegt
acctgaagec
gggcagcaaa
gcggtgcgeg
taacaccatc
atccatactg
tcacgcatee
actggtccac
atgaggcgat
gctattctga
tgcgggctgc
gcccggatta
ccacccgggyg
aaggcgaatg
atcttgctgt
tcacggactc
ccgcggcaga
tcagegeget
gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccget
tgaactacaa

atatgcacaa

ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgetg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatccte
aaagtggcett
tcccgacaac
ctacaacaaa
tcaggcctgg
tctcgecate
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcctece
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg

gaacaggagce

ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgegattt
tgttgaataa
acagaccatt
gctctecatea
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccggce
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat

acccttcgea

ttcctaccta
gctcaccagt
ttcgttctca
cggaaggatc
acaaaagtag
atgaaaacgg
gagctgttca
gaacaggtga
ttgttacagc
caaagctgcec
tctggaagaa
aaactagcaa
cggcggtttt
gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggetc
caacaccttc
tggtgattaa
ttrttgecct
caaagtcggt
ttgattccac
aagagcgcceg
ttgtctgtge
tccggeagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatyg

ttaagctgtg

cgtaacggac
tttgaggcaa
tggctcacgce
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcettt
caccagaaca
ttgtggcgag
acatctcaaa
cceeeceeecg
tgctgagttg
gcaaaagttc
ccteactttc
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgcge
gccceggtgaa
tgcgeggtag
ccgggtaaaa
ggaggctatg
cgtgegtatt
ttcaacaaag
cacaatcagc

gtggtaacaa
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taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggceaa
gccegtttge
tggtgttcgg
accgceeget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgacce
ccgttgeget
ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgttecg
gcectggtac
gcctgaaaac
ccgggtgtgg
agcgcataaa

gtagtgccgg

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100



gctaccatca
tcgctccagt
ggggcagtga
gacactttat
ttaaatcagg
gcttacagag
ctagcgaggce
aaggtgtctt
ttaccgacgc
accgtcaact
aacctggega
cggccctgat
cgctgegecc
tggatgatgc
actaccggcc
cgggtactga
cggatgegec
gcggttccac
ggcaactggc
tgaactttat
gcggtggeac
cattggttcg
aatatcagag
gccaagacct
cggaaatgaa
ccaccgaage
ataaactggt
gcgagetgcet
ccgctgaaat
gtccggatca
agtttgtgac
tcttcgttta
cgtcgetgag

tgcaatccta

gcgagcatga
tcgggecggt
gcgcaacgea
gctteegget
atctaggaac
acgcattgec
ggtgaatacc
tgcgggetat
ggacggtcgt
gggtgaccgc
ccgtgtageg
cgaattgggc
gatcgtcgea
ggtggaactg
acgtgtcgac
cgttgtagtt
gctgtacacce
gggcacceceg
gacgaaggcg
gccgatgagce
cgcatacttc
tccgacceag
ccgtetggac
gctgggeggt
gaattgggtg
aggctccgtg
tgatgtcceg
ggtgaagagc
gttecgatgag
agttgagtat
ggttagcaaa
tggtaacagce
caagcaggcg

cgagattccg

tgcgetcecca
atccaccteg
attaatgtaa
cgtataatgt
caaggagagt

cacctgtacg

gccgtggegg

gcggatcgtc
acctctgecc
gtccaagcag
atcctgggct
gctytgageg
gagacggagc
gtcaaaagcg
gcccagageg
gagcegetgg
ccgggtcagc
aagggtgcga
acgtgggatg
catgtgatgg
gcggctcgea
ttgagctttg
cgttctggtg
cgtttcgtga
gaacgtctgc
tttgtggacg
gacctgggtt
gagcaaatgt
gatggctact
ctggaccgte
ctggaagcgg
gcacgttect
atcggcgatt

cgtgacttta

cagcattcgce
cacctggtgt
gttagctcac
gtggaattgt
ggcatatgac
aggcagacag
aaccagagct
cggcgetggg
aattgctgec
ttacgaacgc
ttactagegt
tcccgetgea
cgaccgtgat
gtccggcacc
aggcatttga
cggatgtect
cggacccgct
tgtatccgga
agaaccaagc
gccgtggeat
gcgatctgag
ttccgegtat
cgccagagga
gcgcgatgac
tggacatgca
gtcatattca
atttcttgac
tcccaggtta
accgcaccgg
gtaataacgt
tgttcggcga
acctgetgge
cgttgcagga

tcgtcgaaac

cttggcagta
ttaaacggat
tcattaggca
gagcggataa
gaccgaaacc
ccaatttgeg
gcgtcetgecy
tcaacgegec
gcgttttgac
gtggcacaac
tgattacacc
gacttctgca
tgcggettcet
gcgtegtctg
agcagccaaa
ggaccgeggt
gaccatgctg
gagcaaagtc
ggcgetgeeg
cctgattggt
caccttectg
ttgggatatg
cgaggtgctg
gggttctgeg
tctgétggaa
acgtcegecg
ggaccgteeg
ctacaagcgt
cgacatcgtg
tctgaaattg
cagccegetg
agttgtggtt
cgcggeacge

gaccecctttt
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tggaagttcc
ttaaattgca
ccccaggett
caataacaat
agagaagatc
gctgegegte
gctgtcgtca
gtggagtatg
acgatcacgt
catccggtca
accgttgata
ccggtcacca
attgatttcc
gttgtgttcg
gcggcactgg
cgtagcttgg
atttacacga
gctaacatgt
gccatcaccc
accctgagca
gaagatctgg
ctgttccagg
gccgaggtcc
ccgattageg
ggctatggtt
gttattgact
catcecgegtg
ccggagatta
gcggaatigg
tctcagggtg
gttcgtcaga
ccgaccgacc
gctgcaggtc
agcctggaga

8160
8220
8280
8340
8400
8460
8520
8580
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



acggcctget
atcgtctgga
tgcgtcgeaa
tgttgggcgc
atagcttgag
cggtgagege
ctcaacgttc
ccgaggtgca
cagccccgag
cgggtttctt
gtaaagtgat
aaactttcga
atctggaagt
ggcagcgtct
ttctgectta
ttgcgctgac
gtatcgagec
gcgttgacga
tgcgcgaage
tggccgacac
tttccctggt
accgccageg
ccctgggegce
acggtattgg
gcgtcgagga
ataaacagcg
cggttaacgg
ttggtccgga
atttgaaact
gaaaccatct
aaggcgcatc
ttcattggeg
gcgattggca
acccattgeg

ggcatcgacg

gacgggcatt
gcagctgtac
tggcgetcaa
agcggcetage
cgcgctgacce
aattgtttcg
cggcgecagac
tgcgagcegat
cctgecgggt
gggcecgetat
ctgcttggtt
cagcggcgat
gatcgcgggt
ggcggatacc
tagcgaactg
cacccgtatce
gggtaagttc
tggttacgca
ccacgatctg
cacctacgca
tgcgaccggt
tagccactat
acacgttcag
tatggatgag
ctatcaggag
tcaggcgagce
cgcecatggcea
caaggatatt
gctgggtrtg
taccagccgg
cggctgaaga
cacgtcattg
agggtgaacg
atggctatcg

ccgaaccgca

cgcaaactgg
accgagetgg
gceceeggtec
gatctggctc
rttggtaacc
ccggeatecg
gtccgececga
ttgacgctgg
ccggtgageg
ctggcgetgg
cgtgcgaaga
ccgaagcetgt
gacaagggtg
gtggatttca
tttggtccga
aaaccgtteg
gtcgaggegg
aatggctacg
gcgggtcrge
ggtcagttga
gtggcgecga
gacggtctge
gacggcttcg
ttcgttgatt
tggctggege
ctgctgeege
ccgaccgacg
ccgcacgteca
ctgtaataag
cgtcgaatca
gcatctgatc
cgececegtetg
tggtgcgeeg
cgcagcggeg
cgcgaccetg

ctcgeccaaa
cagagggcca
tggataccgt
cagaggcgca
tgctgcaaga
acttgcgtac
cctrcacgtce
ataagttcat
agattcgcac
aatggctgga
gcgacgaaga
gggcccacta
aggcagacct
tcgtggatcec
atgctctggg
cgtacgtgag
gtgacattcg
gcaacagcaa
cagtgaccgt
atctgectga
agagctttaa
cggtecgagtt
aaacttatca
ggctgatcga
gcttcgaaac
tgctgcacaa
trtteegtac
gccgtgaagt
tttaaacaga
gcagagttac
gcaaagagceg
gcactggegg
atttggecge
gttgctcaca

ccggaaggtg

cctgaaggcec
agcgaatgag
gagccgtgea
ttttaccgac
gatctttgat
gatcgcagag
cgtgcacggt
tgatgccgece
tgtcttgetg
acgtatggat
ggcgegtgec
tcagaagctg
gggcctggat
ggcagcgctg
tactgccgag
cacgatcggc
tgcgatctct
atgggeccggt
ttttcgetgt
catgttcacg
tcaactggat
tattgcagaa
cgttatgaat
agccggttac
caccctgegt
ctaccagcaa
ggccgtccaa
tattgtgaag
gaaggagttc
ttgagtaccc
tagagaagcg
agctgggtga
gtggtgtcgt
aaatgcgttt
tecctggattc
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tactacggeg
ttgagcgage
gcgggtgctc
ttgggtggcy
gtcgaagtcc
tatatcgaag
cgcaatgcga
acgctggegg
accggtgega
ctggttgatg

cgcctggaca

gcagccgatce

caggttacct
gttaatcacg
ctgatccgta
gtgggtggtyg
cctgteegtce
gaagtcctge
gatatgatct
cgtatgatgt
gcagacggca
gctatcagca
ccgcacgacg
ccgattcage
gcecctgeegg
ccgggtgtec
gacgcgaaaa
tacatcageg
tatcatgatt
tgaagatctg
tcgtegegac
accgeeggtt
gggctctctg
tcgeageatc

ggttagectg

10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800

10860

10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240



ccgeetgage
ttttgtgcga
ttcgaagaag
acgtttcaca
tctttegacg
tgataaatta
ctctaaacgg
tgaccccage
ctcggggacg
tcectttgee
ctttgtgggc
gcccggtaag
gctcccageg
tcatatgacg
ttcagcacct
gccaggectc
tgtaggcgeg
gcgtctgect
atcaacgcat
gcgteggett
tcgcgataag
cagtcgtegt
agtgcgtcga
ccgaggeget
tcgagegegg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

21

DNA

21

gtgagtggct
aagaagcaac
cgcacattac
gcgaactgct
gtcgctgget
acctaggctg
gtcrtgaggg
cgccecteat
cataaacacg
tggccggaga
ggaggattgc
caattgaaga
cgacacggtt
aagcaaccgc
caatgtcgtt
gctcgaatge
ccggeatcgt
cgctagettg
aggtcgcegtce
tttccatctg
cgagcaacgce
catcccttgg
gcaacgcacg
cagccagteg

ttcggatcac

13782

vector

gaaaaccacc
ttacaaagceg
cttcgaaatc
ggtgccgggt
gatcgctgat
ctgccaccge
gtrrtttgct
gccaaccgag
cagcgattta
tgcecgegage
accagacgct
accgctgacc
gcctgatcca
gccctecgea
cgtagtgagc
cgcgtccgga
agacgctgag
ctgctcaaga
acctgccgaa
cggcgegget
ccgtcgaaaa
cgtcgaatge
cttgttcttg
gcgegtegtt
ggcctegegt

Artificial Sequence

ttctcatgtt tgacagctta tcatcgataa

ttgctaacygc agtcaggcac cgtgtatgaa

caccgtcacc ctggatgctg taggcatagg

gcgggatatc gtccattccg acagcatcge

gacagcgceac
tggtggecge
gaggatggta
cagaccaatg
ggctteatcec
tgagcaataa
gaaacctcag
cccattaage
ccaaggagtt
aaacaatgtg
tcagcegcage
acctcccatc
cacccattaa
cctgccgccc
ctcatttrtt
cecgeettegt
gtggtcaact
acagcgcecga
aagccagceat
ggccgegtec
ctgcatgcat
gtgtgattta
aaatgccagt
agaccttcca

tggagcttgt

gctttaatge
atctaacaat
cttggttatg

cagtcactat

tgcacctgga
tgacggcacg
gcgeegactc
acggtggtac
tgacggcgat
ctagcataac
gcatttgaga
gcagagtcgg
cggctaggtc
tccggteget
gtcgtacgat
cgacaatgca
ttcagctagg
cctgtcattc
caagaccgcec
agacgatttt
gatcttcgee
cggtgaagta
cgcaaaggaa
cggcatgaat
tgccctteag
tcgtcageat
agagcgcetgg
tgcccacgte

tcattcgega

ggtagtttat

gcgctcatceg
ccggtactge

ggcgtgetge
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ccgrrtgetg
ttggctgggt
tggtaatggc
cccgetgetg
tgcatacgca
cccttgggge
agccctcgag
ccgcaactat
aatccgcaat
accagatgga
gaatcggaag
agggtgecec
tgactttgct
gtcaacattc
gatgatgaga
catcgegetce
ccgetecteg
gctgattgec
gcgaagetge
acgcgegeca
gaacgaacgc
ggctteggea
ctgttgcacc
gttaagcagt

a

cacagttaaa
tcatcctcgg
cgggcctctt

tagcgctata

12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
125800
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13731

60
120
180
240



tgcgttgatg
ccgeccagtce
cacacccgtc
aggtgcggtt
cttegggetce
actgttgggc
caacctacta
gcccttgaga
cgcegeactt
ctgggtcatt
tgcggtattc
acgtrttcgge
cttgctggeg
cggcggeatc
tcagggacag
gctgatcgtc
tgtaggcgee
ggccacctcy
attggagcca
atatccatcg
tcctggecac
ggttgectta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacc

cgtttaatta

caatttctat
ctgctegett
ctgtggatcc
gctggegect
atgagcgctt
gceatctect
ctgggctget
gccttcaacc
atgactgtct
ttcggegagg
ggaatcttgce
gagaagcagg
ttecgegacge
gggatrgcecg
cttcaaggat
acggcgattt
gccctatace
acctgaatgg
atcaattctt
cgtcegecat
gggtgcgeat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gccctgeace
acctacatct
ccctateect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt

atgctrttctc

gcgcaccegt
cgctacttgg
tctacgecgg
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagetce
tctttatcat
accgcttteg
acgcectege
ccattatcge
gaggctggat
cgttgcagge
cgctcgeggce
atgccgectce
ttgtctgect
4agccggegg
gcggagaact
ctccageage
gatcgtgete
gaatgaatca
ctgagcaaca
gtcecectacy
gatactatga
gtccgeaccg
ctctgatcea
attatgttcc
gtattaacga
ttgtgcaget
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt

cgccggagat

tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgceg
ggagtcgcat
cttcecggtag
gcaactcgta
ctggagcgeg
tcaagccttc
cggcatggeg
ggcctteece
catgctgtee
tcttaccagce
ggcgagcaca
ccececgegtty
cacctegeta
gtgaatgcgce
cgcacgegge
ctgtcgttga
ccgatacgceg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgccggtag
aggcaaactg
ggatctgcat
agcgctggea
tgccacgcetce
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg

cgacgcacag

ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggeeccg
gcggeggtge
aagggagagc
gcgcggggcea
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtegeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccggct
agcgaacgtg
tctteggttt
gttgcccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatgce
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat

gcttctgtgt
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gctttggceg
tcatggcgac
ccggegecac
gggctcgeca
tggccggggy
tcaacggect
gtcgaccgat
tgactatcgt
cggcagcgcet
gcctgteget

ccgccaccaa

tgggctacgt

ttctcgette
atgacgacca
tcactggacc
tggcatggat
catggagccg
cactccaaga
ttggcagaac
cagcgttggg
aggetggeag
aagcgactgce
ccgtgttteg
acagagagtg
cggccteatt
atccggctge
tgctggcacc
tgctggctac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccceeccgaca

ctatgatgtt

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
2040
2100
2160
2220
2280
2340



atttcttaat
taacgcaggog
ccgcttecat
atgccgtcac
tccacgtata
cagcctgatt
ctrtctcaac
cggacgcget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcctgtag
gctcacggtc
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaé
tatggatagc
caagctcaag
aggtacagcc
gcgetgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg

aagcagataa

aatcatccag
ctttecgtca
cctctgeatt
gcaggaagcc
gcgtgacatc
cagcgettct
ctgagtgagc
gtccagctca
ggcctgaaac
daagggcggcea
ccagecttta
ctgacgetgt
cccctggaac
atccttcatg
cgttctgeeg
agtatcecte
ttcatcacgg
ctgctcagta
aatgccctge
gtgctrattc
cggtcggtgt
agccegttta
catgatatgg

gaactgatag

acgttgttcg:

gttggcacgt
cgccggeata
tccctcacge
gctgagatga
agtgaagaaa
tttgacctec
atgaataaaa
cttaaagtcg

aacagcacag

gtattctett
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca

gtcgcecggtt

gcggaactca

cgaatgaccc
tgttctgtea
atttgtttaa
tceggettcet
ttttcegeca
tcegecateg
gcatcactga
gaatgggatt
tcgctgaggg
gactgctgcea
tcgaatcget
gccttcaggg
tggaggtcag
ttccccgaaa
aaatactgct
gcgtggggcet
gcatggeggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgccea
gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgagce

gatatcaaaa

tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttcgteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgetcagg
cttcecgtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegrct
cgtgectttt
cagggtcacg
gctecgecacce
cgccaattte
cacgcggcag
cagcggettt
ccttgtgctc
cggcatgagg
tcgtgtttta
gccctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgteect
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cgtagtgega
cggggetttc
gtcattcata
tacaagataa
catcgcetttc
taatccgget
gacggtgtca
ttcactttge
acgcrtrtee
catacaaaat
ttcggcgagt
ctctctetge
aagggactga
cagcttgtca
ctctgacttce
cgaggtagtc
agccteccty
cgcgeccaga
aacccggtca
ccctetggge
ttgcgecace
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tcecgetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata

gctgatgaag

gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gccgtatcgg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cctgectatce
cgctgtegtt
ctttccatct
agatcgattt
ggctcrrttt
agctcctgtt
acgtcaatta
cgctcaagaa
tgccgeteag
gcgtgctgat
aacaaggtat
gcgtcecgget
tcattaatgce
gctttcggat
aaatcgcgga
atttcacggt
gacggtttat
tctttttecac
ccttttecge
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata

gctgaacagg

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



cagcagagaa
gagccgaage
tgcttatect
ccttactggg
actggaaaat
agacccgecea
ttecettgeat
gccgtgageg
ggaQacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatcratcag
tatcaaaggg
cagagctttt

taacagatga

agcgcaggaa
cagagccgec
ggcgggtctg
tgcattagec
cagagggcag
taaaacgcce
gaatccataa
cagcgaactg
ggaatattca
ggtctgtrte
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcce
acgagtrttt

acagcatgta

gccagagega
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga

tgagaagcce

aaggcgectg

aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggcrttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta

acacctaata

aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtecacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgceg
aaacagcegtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgcet
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttcteca
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca

gaacaggtga

cctgatacag
tctgtaccag
gcetgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattce
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttate
tttgaaaaca
aaaactcaca
gaaaataact -
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgrt
tgtaaaaaag
ccatgaacag

daccagtaaa
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gcagaaaagc
tctgccggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaagecttt
ttttgtaata
tttttatctt
aadaddCaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg

acaaagcaac



tagaacatga
gcctgaaaca
cgcctecegt
acctgaagcc
gggcagcaaa
gcggtgcgeg
taacaccatc
atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga
tgcgggctgc
gcccggatta
ccacccgggg
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggcaga
tcagegeget
gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgetecagt
ggggcagtga
gacactttat
ttaaatcagg
gactggatag

cggaccegge

aattgaacac
ggcgatgetg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggectgy
tetegecatce
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagcctte
cggggcttac
tattcctcecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggecggt
gcgcaacgea
gcttceggct
atctaggaac
acgcgtacat

tattacggceg

ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agraagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccggce
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
aceccttegea
tgcgctecca
atccaccteg
attaatgtaa
cgtataatgt
caaggagagt
gaactgatcg
gcattggagce

ttgttacagc
caaagctgcec
tctggaagaa
aaactagcaa
cggecggtttt
gggcgagrrt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggerc
caacaccttc
tggtgattaa
tttttgccct
caaagtcggt
ttgattccac
aagagcgccg
ttgtctgtgc
tcecggceagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcgc
cacctggtgt
gttagctcac
gtggaattgt
ggcatatgag
caaccgaccc

aaccgggtet

tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag
acatctcaaa
ccecececcg
tgctgagttg
gcaaaagttc
cctcacttte
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgteg
tcacagaaaa
tgaactgege
gcccggtgaa
tgcgeggtgg
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcage
gtggtaacaa
cttggcagta
ttaaacggat
tcattaggca
gagcggataa
cactgcaacg
gcaatttgcg

gcgtctgecg
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cacatagaca
gagccagtga
cagccggceaa
geceegtttge
tggtgttcgg
accgeeeget
taacacctaa
aaggatcaga
agaatcacca
tggctggatyg
aggccccagce
cggctgacce
ccgttgeget
ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgttcg
gccctggtac
gcctgaaaac
ccgggtotgg
agcgcataaa
gtagtgccgg
tggaagttcc
ttaaattgca
cccecaggett
caataacaat
catgatgaga
gcagcacage

cagatcattc

6540
6600
6660
6720
6780
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



gtaccgtect
ttaccgacgc
cctactccga
ttcatccggg
atatggcact
gctccctgea
agctgagega
tgttcgatta
gcttgtccag
acctgecggce
ccagcggcag
tgtggcgicy
tcatgccgat
gtacggccta
tgcétccgac
aacgtcaagt
aagcggaagt
tgacgggcag
tgcatctgat
tccaacgtce
gcaccgatcg
gttactataa
cgggcgatgt
acgtattgaa
gtaattcccc
tggccgttgt
cgaaaatcgc
ttcegegega
gcatccgcaa
tgtacgccga
cccaageecc
cgagcgattt
tgaccttcgg
tcagceegge

gcCaaacgtcc

ggacggctat
gaaaaccggt
agtggcacaa
tgatcgtgtg
gggtgcgatt
gcctattgtce
tgcegtgeag
tcacccgcaa
caccggegtt
tgtggcggag
cacgggtgct
tggctctaaa
gagccatgtg
tttcgetget
ggaactgaat
ggaacgccege
gctggeggag
cgccectatt
ggatggttac
gccggttatt
cccgeacceg
gcgtgccgaa
gtttgccgaa
actggcacaa
gctgattegt
cgttccgact
agatagcctg
ctttatcatc
actggcttgg
cctggeageg
ggrgctgeag
gagcccagat
taacctgctg
aaatgatctg

gacctttgeg

gcggatcgtc
cgcacgageg
cgcgttageg
tgtgtcctgg
ggcgeggtgt
gcggaaaccg
ctgatcaccg
gtcgatgacc
gccgtgcaaa
ccgecagegg
ccgaaaggtg
aactggttcg
atgggccgta
cgtagcgatc
trtgttccac
ctgagcgagg
cagcgccaat
tcgectgage
ggtagcacgg
gattacaagt
cgtggtgage
actaccgegg
atcgcaccgg
ggcgagttcg
cagatctatg
gaagaagccc
cagcaagtgg
gagacgacgc
ccgaaactga
ggccaagcaa
acggttagcec
gcgcacttca
cgtgagatct
gcggcgattg
agcgtccatg

cggcgttggg
cgcagctget
cgctgggteg
gttttaacag
cggttecget
aaccgacgct
gtgcagagca
agcgegagge
ccctggecga
atgaggacag
cgatgtaccc
gcgaaagcgce
gcatcttgta
tgagcaccct
gcatttggga
ctggcgacgc
atctgctggg
tgcgcaactg
aagcgggeat
tggtggacgt
tgctgetgeg
gtgtttrtga
atcgcetggt
tcacgttggc
tctatggtaa
tggccagegg
cgaaagaagc
cgtttagect
agcaacacta
atgaactggc
gtgcagcggg
ccgacctggg
tcgacgtcga
cgagctatat

gtcgegacgce

tcaacgcgtc
gccgegtttt
tgcgetgtcec
cgttgattac
gcaaacctct
gatcgcgagce
ggcccctacc
tgttcaggac
gctgctggag
cctggegttg
acagagcaat
tgctagcatt
cggcaccctg
gctggaagat
aaccttgtat
gggtgagcegt
cggtegttte
ggtcgagtcc
ggtcctgtrt
tceggatttg
tacggagaat
tgaggacggt
gtatgttgac
caagctggaa
cagcgcgcaa
tgatcctgag
aggtctgcag
ggaaaacggc
cggcgagegt
agagctgegt
tgcaatgttg
tggtgacagce
tgtcccggte
tgaagcagaa

gaccgttgtt
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gttgagtttg
gaaaccatta
gacgacgcag
gcgaccatcg
gcagcgatta
agcgttaatc
cgtttggtgg
gcggetgege
cgcggtaaag
ctgatttaca
gttggtaaga
accctgaact
ggtaacggcg
ctggagctgg
ggtgagttcc
cgtgctgtgg
acctttgcga
ctgctggaga
gacggtgaga
ggttacttta
atgttcccgg
tactaccgcea
cgtcgcaaca
gcggtgtttg
ccgtatctge
acgctgaage
agctacgaag
ctgttgacgg
ctggagcaaa
cgtaatggeg
ggctctgecg
ctgtectgete
ggcgtgatcg
cgtcagggta
cgtgctgecg

8580
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
10440
10500
10560
10620



acttgaccct
agceggegac
acctggctcet
tgcgtgegeg
acccgaaact
gtgacaaggg
ccgttgatgt
tgttcggtec
agaaaccgta
tcgttgaaaa
cgaacggcta
tgtgcggtcet
caggtcagtt
gtattgcacc
atgacggect
ccgatagcga
gcectggacga
actactctga
gccagtatag
gcagcatcge
acaaggacat
tgttgggect
ttaccagccg
ccggctgaag
gcacgtcatt
aagggtgaac
gatggctatce
gccgaaccgce
cgtgagtggc
aaagaagcaa
gcgcacatta
agcgaactgc
ggtcgetgge
aacctaggct

ggacaagttt
cgaggttege
ggagtggctg
ttctgatgaa
gctggegeac
tgaggccaat
cattgtggac
gaatgcgttg
tacttacgtt
tgcagatatt
tggcaactec
gccggtageg
gaatctgecg
gggttctttc
gccggtcgag
taccggcettc
gtacgtcgac
atggttgcgt
cctgetgeca
cccgacggat
cecegeacgtyg
gctgtaataa
gcgtcgaatce
agcatctgat
gcgeeegtcet
gtggtgcegec
gcgeagegge
acgcgaccct
tgaaaaccac
cttacaaagc
ccttcgaaat
tggtgccggg
tgatcgctga

gctgecaccy

ttggacgctg
accgttetge
gagcgtatgg
gaggcccgtg
tatcagcagce

ctgggtctgg

‘ccggeagege

ggcactgcag
agcaccatcg
cgtcaaatgt
aagtgggcgg
gtgttccgtt
gatatgttca
tatgagttgg
tttatcgeag
cagacgtacc
tggctggttg
cgcttcgaaa
ctgttgcaca
gttttcegtg
tccecgecag
gtttaaacag
agcagagtta
cgcaaagage
ggcactggcg
gatttggceg
ggttgctcac
gccggaaggt
cgacagcgca
gtggtggeeg
cgaggatggt
tcagaccaat
tggcttcate

ctgagcaata

aaacgttggc
tgaccggtge
atatggttga
cccgtctgga
tggcggcaga
gtcaggacgt
tggtgaacca
agctgatccg
gcgteggega
cggcgacccg
gtgaggttct
gcgacatgat
cgcgectgat
atgccgatgg
cggcgattag
acgtcatgaa
atgcgggtta
ccagcctgeg

actaccgtac

cggcagtecca

tgatcgtgaa
agaaggagtt
cttgagtacc
gtagagaagc
gagctgggty
cgtggtgteg
aaaatgcgrt
gtcctggatt
ctgcacctgg
ctgacggcac
agcgecgact
gacggtggta
ctgacggcga

actagcataa

tgcggcaccg
tactggtttc
cggtaaggtc
taagaccttt
ccacctggaa
gtggcaacgt
cgtcctgecg
tctggcactg
ccaaatcgaa
tgcgattaat
gctgegegag
cctggcagac
gttgagcctg
caatcgccag
cacgctgggt
tccttacgac
ttcgattgag
tgcgetgecy
cccggagaaa
ggaagcgaag
atacattacc
ctatcatgat
ctgaagatct
gtcgtcgega
aaccgceggt
tgggctctct
ttcgeageat
cggttagect
accgtttgct
gttggctggg
ctggtaatgg
ccecegetget
ttgcatacge

cccettggag
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aacctgccga
ctgggtegtt
attgcattgg
gacagcggtg
gtgatcgccg
ctggcggaca
tactccgaac
accagcaagc
ccgggtaaat
gacagctacg
gcgcatgatc
acgacctacg
gtagcgacgg
cgcgcacact
tcccagatca
gacggcgtcg
cgtattgeeg
gatcgtcaac
ccgattaacg
atcggtccag
gacctgcagce
tgaaaccatc
gaaggcgcat
cttcattgge
tgcgattgge
gacccattgc
cggcatcgac
gccgectgag
gttttgtgeg
tttcgaagaa
cacgtttcac
gtctttcgac
atgataaatt

cctctaaacg

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660



ggtcttgagg
ccgecectea

ggtrttttge tgaaacctca

tgccaaccga geccattaag

gcataaacac gcagcgattt accaaggagt
ctggecggag
cggaggattg

gcaattgaag

atgecgegag caaacaatgt

caccagacgc ttcagcgcag

aaccgctgac cacctcccat

gcgacacggt tgcctgatcc acacccatta

gaagcaaccyg Cgcectecyge acctgecgec

tcaatgtcgt tcgtagtgag cctcattttt

cgctcgaatg ccgegtccgg accgectteg

gccggeatcg tagacgctga ggtggtcaac

tcgetagett gctgctcaag aacagcegecg

taggtcgcgt cacctgccga aaagccagea

ttttccatct gcggegegge tggecgegte

gcgagcaacg cccgtcgaaa actgeatgca

tcatcccttg gegtcgaatg cgtgtgattt

agcaacgcac gcttgttctt gaaatgecag

tcagccagtc ggegegtcgt

cggeetcgeg

tagaccttec

gttcggatca ttggagcttyg

<210> 22

<211> 13695

<212> DNA

<213> Artificial Sequence

<220>
<223> vector

<400> 22

ttctcatgtt tgacagctta tcatcgataa

ttgctaacge agtcaggcac cgtgtatgaa

caccgtcacc ctggatgctg taggcatagg

gcgggatatc gtccattceg acagcatcge

tgcgttgatg caatttctat gegcaccegt

ccgececagte ctgctecgett cgctacttgg

cacacccgtc ctgtggatcc tctacgeegg

aggtgcggtt getggegect

cttecgggetce

atatcgecga

atgagcgctt gtttcggegt

actgttgggc gccatctcct tgcatgeacc

caacctacta ctgggetget tcctaatgea

ggcatttgag
cgcagagtcg
tcggetaggt
gtccggtegc
cgtcgtacga
ccgacaatgc
attcagctag
ccctgtcatt
tcaagaccgc
tagacgattt
tgatcttcge
acggtgaagt
tcgcaaagga
ccggcatgaa
ttgcecttca
atcgtcagca
tagagcgetg
atgcccacgt

ttcattcgeg

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg

ggagtcgeat

aagccctcga
gccgcaacta
caatccgcaa
taccagatgg
tgaatcggaa
aagggtgccc
gtgactttge
cgtcaacatt
cgatgatgag
tcatcgeget
cccgctectce
agctgattge
agcgaagctg
tacgecgegec
ggaacgaacg
tggcttegge
gctgttgcac
cgttaagcag

aa

ggtagtttat
gcgctcateg
ccggtactge
ggcgtgetge
ctgteccgacc
gactacgcga
gcecggeatca
ggggaagatc
gcaggcecccg
gcggeggtgc
aagggagagce
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gtgaccccag
tctcggggac
tteectttge
actttgtggg
ggcccggtaa
cgctceccage
ttcatatgac
cttcagcacc
agccaggect
ctgtaggcegce
ggecgtetgec
catcaacgca
cgcgtegget
atcgcgataa
ccagtcgteg
aagtgcgteg
cccgaggege

ttcgagegeg

cacagttaaa
tcatcctegy
cgggectett
tagcgctata
gctttggecg
tcatggcgac
ccggegecac
gggctcgeca
tggccggggy
tcaacggect

gtcgaccgat

12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13782

60
120
180
240
300
360
420
480
540
600
660



gcccttgaga
cgcecgeactt
ctgggtcatt
tgcggtattc
acgtttegge
cttgctggeg
cggcggceatce
tcagggacag
gctgategtce
tgtaggcgec
ggccaccteg
attggagcca
atatccatcg
tcectggecac
ggttgecctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgecyg
cgtacgaaaa
aagtccgtta
tacattatgt
cctteagacc
cgtttaatta
atttcttaat
taacgcaggg
ccgettecat
atgccgteac
tccacgtata

cagcctgatt

gccttcaacc
atgactgtct
ttcggcgagg
ggaatcttgce
gagaagcagg
ttcgegacge
gggatgccecg
cttcaaggat
acggcgattt
gcectatacc
acctgaatgg
atcaattctt
cgteccgecat
gggtgcgeat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gccctgeacc
acctacatct
ccctateect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatecctt
atgctttctc
aatcatccag
ctttccgtca
cctctgeatt
gcaggaagec
gcgtgacatc

cagcgettet

cagtcagctc
tctttatcat
accgcttteg
acgccetege
ccattatege
gaggctggat
cgttgcagge
cgctegegge
atgcegecte
ttgtctgeet
aagccggegg
gcggagaact
ctccagcagc
gatcgrgcte
gaatgaatca
ctgagcaaca
gtccectacg
gatactatga
gtccgcaccyg
ctctgatcca
attatgttec
gtattaacga
ttgtgcagcet
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
grattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca

gtcgceggtt

cttccggtgg
gcaactcgta
ctggagegeg
tcaagecttce
cggcatggcg
ggcctteecece
catgctgtcc
tcttaccage
ggcgagcaca
cccegegrtg
cacctcgeta
gtgaatgcgce
cgcacgegge
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgcecggtag
aggcaaactg
ggatctgeat
agcgctggea
tgccacgetce
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagcceag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
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gcgeggggea
ggacaggtgc
acgatgatcy
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgcggty
acggattcac
aaaccaaccc
gcatctcggg
ggacccggct
agcgaacgtg
tcttoggttt
gttgcccgea
acgccatgag
ctacttgact
Cccaaaatatc
cgcaggatgc
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggcg
gtacgttttc
gttatcagat
gcttctgtgt
cgtagtgcga
cggggctttc
gtcattcata
tacaagataa
catcgctttc

taatccgget

tgactatcgt
cggcagegcet
gcctgteget
ccgecaccaa
tgggctacgt
ttctegette
atgacgacca
tcactggacc
tggcatggat
catggagcecg
cactccaaga
ttggcagaac
cagcgttggg
aggctggcgg
aagcgactgc
ccgtgttteg
acagagagtg
cggccteatt
atccggetgce
tgctggcacc
tgctggctac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccccecgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gccgtatcgg
tgtttcagtt

720

780

840

900

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



ctttctcaac
cggacgeget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctcctg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcctgtag
gctcacggtc
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgetgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg
aagcagataa
cagcagagaa
gagccgaage
tgcttatect
ccttactggg
actggaaaat
agacccgeca

ttccttgeat

ctgagtgagc
gtccagetcea
ggcctgaaac
aagggcggcea
ccagccttta
ctgacgctgt
cccctggaac
atccttcatg
cgttctgeeg
agtatccctc
ttcatcacgg
ctgctcagta
aatgccctge
gtgcttatte
cggtcggtgt
agcccgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgccggeata
tcectcacge
gctgagatga
agtgaagaaa
tttgacctcc
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagccgec
ggcgggtcty
tgcattagec
cagagggcag
taaaacgccc

gaatccataa

gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tceggettct
ttttccgeca
tccgecateg
gcatcactga
gaatgggatt
tcgctgagyg
gactgctgca
tcgaatcget
gccttcaggg
tggaggtcag
ttcceccgaaa
aaatactgct
gcgtggggcet
gcatggeggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgage
gatatcaaaa
gccagagcga
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccec

aaggcgectg

ccgatttect
tgctcagegt
gagaagtaac
tttcgteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgctcagg
cttccegtaa
cctgectttce
gaacctgacc
aacgggaatc
cccagegtct
cgtgcctttt
cagggtcacg
gctcgecace
cgccaatttc
cacgcggeag
cagcggettt
ccttgtgetc
cggcatgagg
tcgtgtttta
gccctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgteect
aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt

gacggtgtca
ttcactttge
acgcttttec
catacaaaat
ttcggegagt
ctctctctge
aagggactga
cagcttgtca
ctctgactte
cgaggtagtc
agcctcectg
cgcgececaga
aacccggtcea
ccetetggge
ttgcgecace
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tccegetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcetgttgat
ggataatccg
gtcagatagc
tttcttgtat

tacccccatt
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gtcatattac
tgctgtaatt
agcgcctgat
cctgectate
cgctgtegtt
ctttccatcet
agatcgattt
ggctcttrrt
agcreetgtt
acgtcaatta
cgctcaagaa
tgccgetcag
gcgtgetgat
aacaaggtat
gcgtcegget
tcattaatgc
gctttcggat
aaatcgcgga
atttcacggt
gacggtttat
tctttrtcac
ccttrteege
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgeeggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt

cactgccaga

2760
2820
2880
2940
3000
3060

- 3120

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800



gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
" ctagcagaat
agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgeecteecgt
acctgaagec

gggcagcaaa

gcggtgegeg

cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgtactt

caagatccat

aatgtcacga
gcgatttgee
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggcecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc

tatgttaaac

aaaagacagc
cgagcttgceg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcge
actcaacccc
ccaatacgcet
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttegttctea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgece
tctggaagaa
aaactagcaa
cggeggtttt
gggcgagtrtt

gactcaggtg
agggtgctac
tgcgacatec
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgecttatc
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag

acatctcaaa
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cctgatggtc
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagrt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctetty
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggcaa
gccegtttge
tggtgttcgg

accgceccget

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
©000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840



taacaccatc
atccatactg
tcacgcatec
actggtccac
atgaggcgat
gctattctga
tgcgggetge
gceccggatta
ccacceggyg
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggeaga
tcagcgeget
gtaaccgtge
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgctecagt
ggggcagtga
gacactttat
ttaaatcagg
gcagcggtaa
cgcacctgeg
cactggcgga
tccacgagea
tgaccatgge
tggttggett
gtgtcccggt
ccgtgeaacc

ttgctegtag

agaaatcctc
aaagtggctt
tcccgacaac
Ctacaacaaa
tcaggcctgg
tctegecate
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagcctte
cggggcttac
tattcctecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggecggt
gcgcaacgea
gcttececgget
atctaggaac
tgtatcagag
ttacgaacag
gcgcagetac
ggcgtrtcgt
gtggcgtctg
tgccageatc
tccgetgage
ggtgaccctg

caccagcatc

agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccgge
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttegea
tgcgctccca
atccacctcg
attaatgtaa
cgtataatgt
caaggagagt
ggttggcegg
atcatcgacyg
ctggtcegtc
tctatcaget
cacccggact
gattatgcgg
ccgaaccact
gcecgtttcta

cgtacggtta

taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggcetce
caacaccttc
tggtgattaa
ttrtttgeect
caaagtcggt
ttgattccac
aagagcgeceg
ttgtctgtge
tcecggeagac
tctgtcacga
cgggttactg

‘ccgggagtaa

cggcgatgta
gtcaggttge
tgcctgaaag
atctgattta

cagttcgatg

ttaagctgtg
cagcattcgce
cacctggtgt
gttagctcac
gtggaattgt
ggcatatgaa
acgcgagegt
ctatcctgag
cagatccgag
accgtacgct
ccceggtaca
ttctggacct
ctagcgagga
tctctgagtt

ttgtgtttga
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ccceceeecy
tgctgagttg
gcaaaagttc
cctcacttte
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgege
gceccggtgaa
tgcgeggtyg
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
ttaaacggat
tcattaggeca
gagcggataa
tgaaagcage
caccgegegt
cggctatgeg
cacgggccaa
gcaagaacgc
agcgggtgca
ggcectggec
cgatgacgca
ctceggetge

tttggatccy

taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgaccce
cecgttgeget
ttcaaaacgt
gtctttggtyg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgttcg
gcectggtac
gcctgaaaac
ccgggtgtyg
agcgcataaa
gtagtgcegg
tggaagttcc
ttaaattgca
ccccaggett
caataacaat
gcagaccaga
gcgetgeaag
gaacgtccgg
accgttcgeg
gtccacgecec
ttcgtegtgc
tataccaagg
atcttgggea
gtggatctga
gcggtggatt

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
8640
8700
8760
8820
8880
8940



gtgagcgtgc
ttgtgcaaac
ctattcaggc
gcacgccgaa
gcggtccgta
acagcatgat
tgagcactgt
gtctgtgega
tcctgggtgg
aagcgagctt
cggcaagcgg

gcttgcgtga

aactgtgtgt
cggaactgtt
cagatcagat
acgtggctgt
ttcatctgca
ataccttggc
gcgaagagat
‘acctgattct
aaccgatccg
gccatgaage
atgtggaaac
cggatcgeca
ccatggagat
gtggtacggt
accaacgcgt
actatcgtct
gcccgactgg
gcctgtgect
tgcgtoctag
agccggagea
cagatatcgg

aggtcgacgc

agccctggag
cctgcaagac
gcaagaccag
gggcgettge
tcctaaagtg
taccgccectg
tattgaggac
ggtgatcgag
ccgtctgeag
ggagtgtttg
tggtttggca
cgttccggaa
taagacgcge
cgacgatgac
cgcgatcatt
gggtecgtetg
tggtgacagc
gccacctggt
tctgaccctg
ggcggaagaa
tccggetatce
cacccgtggt
cacgctgttg
gacctctttt
caaaaagcag
cgaggcgtgg
gggcagcceg
ggagaacttg
cggtccgeeg
ggaatggctg
caacagccac
ggttgcgegt
cgagcecgggt
gatctgtcat

tccggtatte
ctgatcgatg
gatgatttgg
atcagcagcec
accgtegttce
ggtgcaggeg
atcecgectgg
caccatctga
tccattgtcg
ctgggcgttc
atgaacggcc
gcgggttact
tttggtatta
ggtttctact
gaccgcegea
gagcaattgt
acccgtgeat
tcgegtcagg
gcaaatcagc
ccgttcagec
cgtgcacgct
accgagctgg
gccecrgetgt
cgcgagetgg
ttcggtgtgg
gcecegtegea
ctggctgcaa
atcggcattc
accgtgetge
caacgtctgg
agcgcctggg
tttegtgaac
ttgggcctgg
tgtgcagecg

gtgcgctgaa
tcggeegtga
ctctgctgat
gtgccctgat
tggcgeegtt
gcaccgcgta
cacgcccgac
cgaccgetece
tagcgagege
cggtgagcga
tgttgaatcg
ctgttaacga
gcggctattt
gcacgggtga
aaaacgtcat
ttcaagaagg
acctgetgge
cgtctgaggce
gcgagctgeg
aacagaatgg
accgtagccg
aagcaatccg
ctagcactct
gtggcgacag
gcctggaagg
tccacaccge
ttccggecga
cgattggrac
tgacgggtgc
cgggtcagag
aacgtctgeg
tggcaggecy
agcctggttg

aggttaacca

cgagaagggt
tgcggagtrt
tcataccagce
caacacctgg
tcaccacatg
cttcacgttg
ngcctggtg
ggagtactct
tccgattact
gggttattcc
caacaatatt
ccgeeegttt
tcgeaatceg
cattgttgaa
taaactggcet
ctgcggttgce
ggtcgttgtt
agagttgaaa
tggctttgaa
cctgctgagce
tctggaaagce
tgcgtecgea
gggcgtggtc
cctggeecgea
tagccaaatc
gagcattcag
aggctggctyg
ccegreegea
gactggtttc
tggtegectg
caaccgcttc
ccatctggaa
tcaagagegt

tecgtetgecg
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agcgatgtcg
agctttetge
ggtagcaccg
cgtcacgtca
atgggtcgtg
cgtccggatc
ctgttccege
ggtaacgaga
ccgegtctga
agcacggaga
ctggcgtacc
ccgegtggeg
gaagcgaccy
gaacgtgcac
cagggcgagt
gtgcaacaga
ccggaccgea
gcgegegtec
atcccgegtg
agcttgggta
ctgtatgcga
ggtgcegtty
tgtggtgccg
gtgcagctgg
ctgggtccgg
caggcaccgc
aaaccggatc
gaggttgctc
ttgggtggee
atctgtctgg
agccacctgg
gttattccgg
ctggccaccg

taccgtcacc

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

- 10020

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980



tgtatcgtce
tgaagagegt
gctcgattec
aacaactgct
gcctgattct
gcttgctgta
agaacagcgg
cgatcctgge
actccggtag
gtctgegteg
gtttgccage
gcgctggeca
aagaaatcac
atctggegeg
cagagaagga
ttacttgagt
agcgtagaga
gcggagetag
ccgegtggtg
cacaaaatgc
ggtgtcctgg
gcactgcacc
ccgetgacgg
ggtagcgecg
aatgacggtg
atcctgacgg
ataactagca
" tcaggcattt
aagcgcagag
agttcggcta
tgtgtccggt
cagcgtegta
catccgacaa
ttaattcagc

gceceectgtce

gaatgtgatt
ggacttcatt
ggtcgagggc
gcgtagcacc
gccagaccgt
ctcgattctg
tcgcageggt
actgggcegag
cggtgteceeg
tgtcgagggt
ggaacagcgt
gacgacgcaa
cagcctgeag
ctggggtctg
gttctatcat
accctgaaga
agcgtegteg
gtgaaccgcec
tcgtgggetce
gttttcgeag
attcggttag
tggaccgrtt
cacgttggct
actctggtaa
gtaccccgcet
cgattgcata
taaccccttg
gagaagccct
tcggecegeaa
ggtcaatccg
cgctaccaga
cgatgaatcg
tgcaagggtg
taggtgactt

attcgtcaac

ggtaccgcag
tcgagcatcg
ggttacgcac
catgattgca
gtcctggecg
gttacgggta
ttcagegttc
gcacgcacgg
ttggatgcga
tacgatctgt
gcgcgeagee
tccageggty
ccggacttca
atcgaaccac
gattgaaacc
tctgaaggeg
cgactrecatt
ggttgcgatt
tctgacccat
catcggcatc
cctgeegect
gcrgrtttgt
gggtttcgaa
tggcacgttt
gctgtetttce
cgcatgataa
gggcctctaa
cgagtgaccc
ctatctcggg
caattcecctt
tggactttgt
gaaggcccgg
ccecgetece
tgcttcatat

attcttcage

agatcattca
gtgtggcgag
gcggetattt
ccggtgttee
gtgaaatgaa
tcgegecagg
aaggtctgec
aaggctteca
ttttgcaaga
ggctggacge
tgrtggatgt
agatgcaagc
gcecgtgecta
cgggtccggt
atcttaccag
catccggcetg
ggcgeacgtc
ggcaagggtg
tgcgatggct
gacgccgaac
gagcgtgagt
gcgaaagaag
gaagcgcaca
cacagcgaac
gacggtcget
attaacctag
acgggtctty
cagccgeecc
gacgcataaa
tgcctggecg
gggcggagga
taagcaattg
agcgcgacac
gacgaagcaa

acctcaatgt

tctggctatt
cctgeegegt
cgcttccaag
ggtgcgtgtc
tcctgacgac
ctgctteggt
ggtggatcag
cgttttéaaf
catcgcggeg
aattaccacg
ggcagaggcg
gggtagctcg
tcgtegtaag
tgatcagtaa
ccggegtega
aagagcatct
attgegecceg
aacgtggtgce
atcgcgeage
cgcacgcgac
ggctgaaaac
caacttacaa
ttaccttcga
tgctggtgec
ggctgatcge
gctgctgeca
aggggttttt
tcatgccaac
cacgcagcega
gagatgccge
ttgcaccaga
aagaaccgct
ggttgcctga
ccgegeecte

cgttcgtagt
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actacccgtc
cgtccgggtg
tgggcgtgeg
attcgtecga
ctgctgtcte
gaagagagcc
ctggcgeaga
ctgaatgcgg
aaaggtattc
cgcctgegte
tacgccggea
tcectgeccag
atcgttgacg
taagtttaaa
atcagcagag
gatcgcaaag
tctggeactg
gccgatttgg
ggcggtrger
cctgeccggaa
caccgacagce
agcgtggtag
aatcgaggat
gggtcagacc
tgatggcttc
ccgetgagea
tgctgaaacc
cgagcccatt
tttaccaagg
gagcaaacaa
cgcttcageg
gaccacctcc
tccacaccca
cgcacctgec

gagccteatt

11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080



ttttcaagac
tcgtagacga
aactgatctt
ccgacggtga
gcatcgcaaa
gtcccggeat
gcattgeect
tttatcgtca
cagtagagcyg
tccatgecca
ttgttcattc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 23
ttctcatgtt

23
DNA

ttgctaacgce
caccgtcacc
gcgggatatc
tgcgttgatg
ccgeecagtce
cacacccgtc
aggtgeggrt
cttcgggetc
actgttgggce
caacctacta
gcccttgaga
cgcegeactt
ctgggtcatt
tgcggtattc
acgtttcggce
cttgctggeg
cggcggcatc

cgccgatgat
ttttcatege
cgcceegete
agtagctgat
ggaagcgaag
gaatacgcgce
tcaggaacga
gcatggcttce
ctggctgttg
cgtcgttaag

gcgaa

13728

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattceg
caatttctat
ctgctegett
ctgtggatcc
gctggcgect
atgagcgcett
gccatctect
ctgggctgct
gccttcaacc
atgactgtct
ttcggcgagg
ggaatcttgc
gagaagcagg
ttcgcegacge

gggatgcccg

gagagccagg
gctctgtagg
ctcggegtct
tgccatcaac
ctgcgegtcg
gccatcgega
acgccagteg
ggcaagtgcg
caccccgagg

cagttcgagc

Artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagyg
acagcatcgce
gcgcacccgt
cgctacttgg
tctacgeegg
atatcgcega
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctc
tctttatcat
accgcttteg
acgcectege
ccattatcge
gaggctggat
cgttgcaggce

cctcgetecga
cgcgecggea
gcctecgetag
gcataggtcg
gcttttteca
taagcgagca
tcgtecatccc
tcgagcaacg
cgctcageca

gcggttcgga

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggrg
attccttgeg
ggagtcgcat
cttccggtgg
gcaactcgta
ctggagcgey
tcaagcctte
cggcatggeg
ggectteece

catgctgtec

atgccgegtc
tcgtagacgc
cttgctgcetc
cgtcacctge
tctgeggege
acgcccgteg
ttggcgtcga
cacgcttgtt
gtcggegegt
tcacggecte

ggtagtttat
gcgetcateg
ccggtactge
ggcgtgetge
ctgtcecgacc
gactacgcga
gceggeatca
ggggaagatc
gcaggccecg
gcggeggtac
aagggagagc
gcgcggggca
ggacaggtgce
acgatgatcg
gtcactggtc
gccgacgege
attatgattc

aggcaggtag
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cggaccgect
tgaggtggtc
aagaacagcg
cgaaaagcca
ggctggecege
aaaactgcat
atgcgtgtga
cttgaaatgc
cgttagacct

gcgttggage

cacagttaaa
tcatcctcgg
cgggectett
tagcgctata
gctttggecg
tcatggcgac
ccggegecac
gggctcgceca
tggccggggg
fcaacggcct
gtcgaccgat
tgactatcgt
cggcagcget
gcctgteget
ccgccaccaa
tgggctacgt
ttctegettc

atgacgacca

13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13695

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

1020
1080



tcagggacag
gctgatcgtc
tgtaggcgec
ggccaccteg
attggagcca
atatccatcg
tcctggecac
-ggttgeetta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattetg
actagccectg
ggaagtcagc
cctgtggaac
tctggtgeeg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacc
cgtttaatta
atttcrtaat
taacgcaggg
ccgcttecat
atgccgtceac
tccacgtata
cagcctgatt
ctttctcaac
cggacgcget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat

cttcctgtat

cttcaaggat
acggcgattt
gccctatacce
acctgaatgg
atcaattctt
cgteccgecat
gggtgcgeat
ctggttagea
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcecetgeace
acctacatct
ccctateect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgcttrctc
aatcatccag
ctttccgtca
cctetgeatt
gcaggaagcc
gcgtgacatc
cagcgcttct
ctgagtgagce
gtccagetca
ggcctgaaac
aagggcggca
ccagecttta
ctgacgetgt
cccctggaac

atccttcatg

cgctegegge
atgccgectc
ttgtctgect
aagccggegg
gcggagaact
ctccagcage
gatcgtgctc
gaatgaatca
ctgagcaaca
gtccectacg
gatactatga
gtcegeaccg
ctctgatcca
attatgttec
gtattaacga
ttgtgcaget
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgegata
tcagcaatct
aggacgaaga
tcacgacgeca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tccggettct
ttttcegeca
tecgecateg

gcatcactga

tcttaccage
ggcgagcaca
ccecegegrtg
cacctcgeta
gtgaatgcgce
cgcacgcgge
ctgtcgttga
ccgatacgcg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgccggtag
aggcaaactyg
ggatctgcat
agcgctggea
tgccacgetc
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttcgteget
gtcgtatctg
gacgttcgeg
catcgttaac

ccagtgegtt
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ctaacttcga
tggaacgggt
cgtcgeggtyg
acggattcac
aaaccaaccc
gcatcteggg
ggacccggcet
agcgaacgtg
tctteggttt
gttgcccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatgc
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat
gcttctgtgt
cgtagtgega
cggggetttc
gtcattcata
tacaagataa
catcgetttc
taatccgget
gacggtgtca
ttcactttge
acgcttrttec
catacaaaat
ttcggegagt
ctcrctetge
aagggactga

cagcttgtca

tcactggacc
tggcatggat
catggagccg
cactccaaga
ttggcagaac
cagcgttygg
aggctggegyg
aagcgactgc
ccgtgttteg
acagagagtg
cggccteatt

atccggetge

tgctggcacc

tgctggctac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccceccgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gcegtatcgg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgcctgat
cctgectatce
cgctgtegtt
ctttccatct
agatcgattt

ggctettttt

1140
1200
1260
1320
1380
1440

1500

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



caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcectgtag
gctcacggtc
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcec
gcgctgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegy
aagcagataa
cagcagagaa
gagccgaage
tgcttatcct
ccttactggg
actggaaaat
agacccgeca
ttccttgeat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta

ctagcagaat

cgttctgeeg
agtatcccte
ttcatcacgg
ctgctcagta
aatgcecctge
gtgcttattc
cggtcggtat
agcecgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgccggeata
tcectcacge
gctgagatga
agtgaagaaa
tttgacctec
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagccgec
ggcgggtctg
tgcattagece
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgttrt
gactaaagta
ttctttatte
gcggaattta

ttacagatac

gaatgggatt
tcgetgaggg
gactgctgca
tcgaatcget
gccttcaggg
tggaggtcag
ttcccecgaaa
aaatactgct
gcgtggggcet
gcatggcggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgagce
gatatcaaaa
gccagagega
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccc
aaggcgectyg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct

ccacaactca

cctgctcagg
cttcccgtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegtet
cgtgectttt
cagggtcacg
gctegecace
cgccaatttc
cacgcggeag
cagcggettt
ccttgtgete
cggcatgagg
tcgtgtttta
gcectgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgteect
aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
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ctctgacttc
cgaggtagtc
agcctcectg
cgcgeccaga
aacccggtca
ccectetgggc
ttgecgeeace
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tcccgetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttettgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatce
ggatctattc
atataaacaa
acaagttrtc

actagtaatt

agctcctgrt
acgtcaatta
cgctcaagaa
tgcegetcag
gcgtgctgat
aacaaggtat
gcgteegget
tcattaatge
gcttteggat
aaatcgcgga
atttcacggt
gacggtttat
tctttttecac
cctttteege
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgeeggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtce
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt

atcattgact

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
5040
5100
5160
5220



agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgecteeegt
acctgaagcc
gggcagcaaa
gcggtgcgeg
taacaccatc
atccatactg
tcacgcatce
actggtccac
atgaggcgat
gctattctga
tgcgggetge
gceeggatta

aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtec
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcega
acccgtactt
caagatccat
agaaatccte
aaagtggctt
tccecgacaac
Cctacaacaaa
tcaggcectag
tctegecate
gcagggtttt

caccagtgtc

gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagttrtttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggeceg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctecatca
tatgagtcgg
accaccgttc

attgattcca

agtaagcgog

tcacctagac
gattagtcgce
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgcrt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttegttetea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgcce
tctggaagaa
aaactagcaa
cggegotttt
gggcgagttrt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggctc
caacaccttc
tggtgattaa
ttrrtgeect

caaagtcggt

caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttate
tttgaaaaca
aaaactcaca
gaaaataact

gatttaaaca

acgttgattt

aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag
acatctcaaa
cceceececcg
tgctgagtty
gcaaaagttc
cctcactttce
atcacgagga
acgcgtattc
gatgaacgtt

taatgtcagt
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gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
actatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggeaa
gccegtttge
tggtgttcgg
accgceeget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgaccc
ccgttgeget

ttcaaaacgt

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
7080
7140
7200
7260
7320



ccacccgggg
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggeaga
tcagcgeget
gtaaccgtge
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgctccagt
ggcagtgagc
cactttatgc
aaatcaggat
gctaaattat
gatagcctge
tacgcggage
ggccgtactg
gaagatatca
gacttcatcg
ctgatgaacg
atgatgctag
gctgttgaag
gcggagacgg
ggtatggacg
gagccggttc
ggttccacgg
agctceggty
aaccatctgg

ttcgtecegg

tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcctece
agtggctaat
ccgtecgeteg
gacgctgcgt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggeeggt
gcaacgcaat
ttceggeteg
ctaggaacca
ttgaatccga
tggcaccggg
gtccggtgat
tcgaccgtct
gcgctatcct
cgacgattgg
gcagcgtcag
aagagacgag
cggctgttgg
acgaccatcg
tggtcgtaga
tgtacaccge
gtgccccgaa
cggcaccgaa
cgggtcgegt
agagcgattt

cacctggtga
aagcacggca
acacatgaag
ccgggcectta
gatacccgge
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttcgea
tgcgetecca
atccaccgca
taatgtaagt
tataatgtgt
aggagagtgg
ccctcaattt
tttgecgectg
gggtttccgt
gctgeeggea
ggccgagtygg
ctttagcagc
catcccgcetyg
cececgegtetg
cttgacggac
tgagaaactyg
gcecgetggey
cggtgatgac
aggcgegatg
ccgcgatacg
cggtctgctyg

gtccaccctg

ttgattccac
aagagcgccg
ttgtctgtge
tccggcagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcge
cctggtgttt
tagctcactc
ggaattgtga
catatgacgg
cgtgcggega
tcccaggtge
agccgtgaaa
tttgaaacga
cagcacggtg
ccggactatg
caacataaca
gttgccgega
ctgcgeegtg
gcgaccgege
gaagtcatcg
caacgcacgg
tttacggagt
ccgattatca
accgcgttca
tttgaggatt
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nggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgcge
gceccggtgaa
tgcgegytog
ccgggtaaaa
ggaggctatg
cgtgegtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
aaacggattt
attaggcacc
gcggataaca
caggcgcage
tgccggacce
tgcacgcect
gcgttgtaga
ttacgtatgg
atatcccgat
tcactctgga
ccagcgtege
gcgeggactg
tggttgtgtt
gtgaacgtct
gccgtogteg
cgttgattat
ggaccgttac
atgtcaattt
ttccgggtag
ggcagetgge

gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaafggacaa
cagctgtteg
gccctggtac
gcctgaaaac
ccgggtgtag
agcgcataaa
gtagtgccgg
tggaagttcc
aaattgcagg
ccaggcttga
ataacaattt
agcaagagtg
ggcagtgatg
gcrgtcgggt
tacggccacc
ccagttgctg
gggtgctggt
cctggcgacce
géagctgégt
tttggatttg
cgactaccgt
gcacgcagcg
cgatctgceg
gtacacgagc
ccgtttttgg
cctgeegetg
cacctgctac

tcgeccgacg

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360



cacatgggcg
gacgcgetga
ttgcgegagg
agccctgaga
ggtttgaccg

gattacaaac

~ cgtggcgaac

gttacggeeg
gtcgegecag
ggcgagttcg
cagatttttg
gaagaggcgc
ctgcagcgta
attgaaacca
cgcccgaaga
gaggcecgtg
gataccgtta
gatcatcatt
ctgcgcgacc
ttgcgtaaac
agcgttcacg
atcgatgctg
acggtectge
cagcgectga
caggccctgg
tttcacacce
ttcggegtty
ccggetgece
ggtaccgccg
agcaccatgg
gtgtctecga
gcaggtgaag
cgtagcgata
tttacgegta

ggtgatggtt

tegtgecteg
tggeeggtag
atgttttggg
tgaaagcgtt
aggttggcgg
tggtcgacgt
tgctggtgaa
aggtctttga
accagctggt
ttgcggttge
tttacggtaa
tgcgegeaca
ccgegegtag
cceegrteac
tgattgaaca
ttcaggagtt
ctgaggcage
tcatcgatct
tgttcgacgt
tggcggegta
gtttggacac
aaaccttgca
tgaccggtgce
gccaaactgg
cgegtctggt
tggcacgtcg
acgatgctac
tggtgaatca
aggtgatccg
ccgtggcgat
cgcgteatat
tcectgetgeg
tgattctgac
tgctgetgtce
ccggtgegeg

cgtcgtggac
taccgatgtt
tggccgtgta
cctggagtcc
cgttttccgt
tcecggaactg
gtctgegacc
cgccgatggt
gtacgttgat
gaatctggag
cagcgaacgt
cccggatecg
caaccacctg
gatcgaaagc
ttatggtgat
gcgtcagetg
gcaggcactg
gggtggtgac
cgaggtgccg
tattcaacat
taccgttatc
caacgcgagc
gaatggttat
tggtcaactyg
cgcggcatat
ccatctgegt
gtgggagcaa
cgtgctgecg
tctggegttg
gaccgtcecg
cgacccggge
tgaggcacat
ccaccgtegt
tctggttctg

tccacgegee

atgctgttcc
gacaccgecg
gttgcgggta
tcgttggact
gatggcaaga
ggttactata
gcgaccccag
tactatcgta
cgtcgcaata
actgtttacg
gcctatctge
gttgagctga
cactcttatg
ggcatgctag
cgcctggage
cgtgacaccg
ctgggcatga
agcctgageg
gtgggcgtga
gaacgcgaac
agcgcéaccg
caactggacg
ctgggtcget
atctgtctgg
ggcgacaccg
grtattgcgg
ctggcacgeg
tacaatcaat
accacgcgca
gacttcgatg
tatgccaatg
gacatttgeg
tatagcggtc
accggtatcg

cactacgaag

agcactatca
accgtctgge
tgttggcgac
ttcacctget
tcagccgtee
cgacggataa
gctattacaa
ctggcgacgt
atgtgattaa
tgggtgcgec
tggcegttgt
agaacagcat
agctgecggc
ctgcggtggy
agctgtacgt
cacaacaacg
gcgecgacge
cgctgaccrt
ttaccggtec
actctaccgc
agctgacgtt
tcectgecgg
ttctgtgect
ttcgtggtga
accgtaccct
cagacattgc
atgtggataa
tgtttggecc
ttaagceggt
aggacggtga
gctacgcaaa
gcctgeeggt
agctgaacgt
cccctegeag

gtctgccggt
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gacccgtgtg
taagaccgaa
cgctecgety
ggacctgtat
gcecggtgetg
accgcatcca
acgtccagac
gatggcagag
gttggctcag
gctggtgegt
ggtgccgacce
tcgtgaatece
agacttcatt
caaaccgatc
ggatctggca
cceggttttg
tgtgcgtccg
cagcaatctg
ggcagcggat
taccgcageg
ggataagttc
tgcggtcgea
ggaatggctg
caacgcggat
gctggaagaa
gcaaccgegt
gatcgttcac
aaacgtattt
tacgtacctg
catccgeacg
ttcgaaatgg
tagegttttt
caccgatgceg
cttttatcaa

ggactttgte

9420

9480

9540

9600

9660

9720

9780

9840

9300

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460



accgaggceca
atgaatccge
ggtcacagca
ctgcgegget
cgcattccgg
gtgcaggaga
atcgcaaaat
aggagttcta
gagtaccctg
gagaagcgtc
ctgggtgaac
ggtgtcgtgg
atgcgttttc
ctggattcgg
cacctggacc
acggcacgtt
gccgactctg
ggtggtaccc
acggcgattg
agcataaccc
cccecagecge
ggggacgcat
ctttgectgg
tgtgggcgga
cggtaagcaa
cccagegega
tatgacgaag
agcacctcaa
aggcctcget
aggegegecg
tctgectege
aacgcatagg
tcggettttt

cgataagcga

ttaccagect
acgatgatgg
ttgacatcat
tgccggatga
gcaacccteg
acaatatcgg
acatcgcgga
tcatgattga
aagatctgaa
gtcgegactt
cgceggttgc
getctctgac
gcagcatcgg
ttagcctgec
gtttgctgtt
ggctgggrtt
gtaatggcac
cgctgetgte
catacgcatg
cttggggect
cccteatgec
aaacacgcag
ccggagatge
ggattgcacc
ttgaagaacc
cacggttgcc
caaccgcgec
tgtegttcgt
cgaatgccge
gcatcgtaga
tagcttgctg
tcgegteace
ccatctgegg

gcaacgcceg

gggtctgage
tattagcgtc
tgacaactac
gcaacgtcge
ccgtgetgea
cggtgacggt
tctgegtgeg
aaccatctta
ggcgecatccg
cattggcgca
gattggcaag
ccattgcgat
catcgacgec
gcectgagegt
ttgtgcgaaa
cgaagaagcg
gtttcacagc
tttcgacggt
ataaattaac
ctaaacgggt
aaccgagccc
cgatttacca
cgcgagcaaa
agacgcttca
gctgaccacc
tgatccacac
cteegeaccet
agtgagcctc
gtccggacceg
cgctgaggty
ctcaagaaca
tgccgaaaag
cgecggetgge

tcgaaaactg

agctccgagg
gataccttcg
gacgagtggc
gcgagegtec
gcgaccccga
gcagacatcc
catcgtctge
ccagccggeg
gctgaagagce
cgtcattgeg
ggtgaacgtg
ggctatcgeg
gaaccgcacg
gagtggctga
gaagcaactt
cacattacct
gaactgctgg
cgctggetga
ctaggctgct
cttgaggggt
attaagcgca
aggagttcgg
caatgtgtcc
gcgecagegtc
tcccatcega
ccattaattc
gccgeceect
attttttcaa
ccttegtaga
gtcaactgat
gcgccgacgg
ccagcatcge
cgegtccegg

catgcattgc

gcttecgtag
tcgattggcet
tgtctegett
tgecegttget
accacgtgtt
cgcaaattga
tgtaataagt
tcgaatcagce
atctgatcgc
ccegtetggce
gtgcgecgat
cagcggeggt
cgaccctgec
aaaccaccga
acaaagcgtyg
tcgaaatcga
tgccgggtca
tcgcetgatgg
gccaccgcetyg
tttttgctga
gagtcggceceg
ctaggtcaat
ggtcgctacc
gtacgatgaa
caatgcaagg
agctaggtga
gtcattcgte
gaccgccgat
cgattttcat
cttegecccg
tgaagtagcet
aaaggaagcg
catgaatacg

ccttcaggaa
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ctacgatgtc

gatggaagat

cgaaactgca
ggacgcgtac
ccgcaaggcea
tcgcgegetg
ttaaacgaga
agagttactt
aaagagcgta
actggcggag
ttggcecgegt
tgctcacaaa
ggaaggtgtc
cagcgcactg
gtggccgetg
ggatggtagc
gaccaatgac
cttcatcctg
agcaataact
gctcgagtga
caactatctc
ccgcaattcec
agatggactt
tcggaaggec
gtgccecget
ctttgcttca
aacattcttce
gatgagagcc
cgcgetetgt
ctccteggeg
gattgccatc
aagctgegeg
cgcgecateg

cgaacgccag

11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360

12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500



tcgtegtcat cccttggegt cgaatgegtg

gcgtcgagca acgcacgctt gttcttgaaa

aggcgctcag ccagtcggeg cgtcgttaga

agcgeggttc ggatcacgge ctegegttgg

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

<220>
<223>

<400> 24
ttctcatgtt

24

DNA

ttgctaacgce
caccgtcacc
gcgggatatc
tgcgttgatg
ccgeccagtce
cacaccegre
aggtgcggtt
cttecgggctc
actgttgggc
caacctacta
gcecrtgaga
cgcecgeactt
ctgggtcatt
tgcggtattc
acgttteggce
cttgctggeg
cggcggeatce
tcagggacag
gctgategtce
tgtaggcgec
ggccacctecg
attggagcca
atatccatcg
tcctggeceac

ggttgectta

13689

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattecg
caatttctat
ctgctcgett
ctgtggatcc
gctggegect
atgagcgctt
gccatctect
ctgggctgct
gccttcaace
atgactgtct
ttcggcgagg
ggaatcttge
gagaagcagg
ttcgecgacge
gggatgcccg
cttcaaggat
acggcgattt
gccctatace
acctgaatgg
atcaattctt
cgtcecgecat
gggtgcgeat
ctggttagca

Artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgce
gcgcaccegt
cgctacttgg
tctacgeegg
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgeca
cagtcagctc
tctttatcat
accgettteg
acgcectege
ccattatcge
gaggctggat
cgttgcagge
cgctegegge
atgcegecte
ttgtctgect
aagccggegg
gcggagaact
ctccagcage
gatcgtgcte

gaatgaatca

tgatttatcg
tgccagtaga
ccttecatge

agcttgttca

gctttaatgc
atctaacaat
cttggttatg
cagtcactat
tctcggagcea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgeat
cttccggtog
gcaactcgta
ctggagcgeg
tcaagectte
cggcatggeg
ggcctteeee
catgctgtec
tcttaccage
ggcgagcaca
cccegegttg
cacctcgeta
gtgaatgcge
cgcacgcggc
ctgtcgttga

ccgatacgeg

tcagcatggc
gcgetggcetg
ccacgtecgtt

ttcgegaa

ggtagtttat
gcgetcateg
ccggtactge
ggcotgetge
ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggcceccg
gcggeggtge
aagggagagc
gcgcggggea
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtegeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccggct

agcgaacgtg
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ttcggcaagt
ttgcaccceg

aagcagttcg

cacagttaaa
tcatcctegg
cgggcctett
tagcgctata
gctttggecg
tcatggcgac
ccggegecac
gggctcgeca
tggccggggy
tcaacggect
gtcgaccgat
tgactatcgt
cggcagcget
gcctgteget
ccgccaccaa
tgggctacgt
ttctegetic
atgacgacca
tcactggacc
tggcatggat
catggagceg
cactccaaga
ttggcagaac
cagcgttggg
aggctggegg
aagcgactgc

13560
13620

13680

13728

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



tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtcegtta
tacattatgt
ccttcagace
cgtttaatta
atttcttaat
taacgcaggg
ccgcttecat
atgccgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgcget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgteag
cgctgteacg
tggcctgtag
gcteacggte
accgtt Caag

tctrtgegtt

cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcectgeace
acctacatct
ccctatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatectt
atgctttecte
aatcatccag
ctttccgtca
cctctgeatt
gcaggaagec
gcgtgacatc
cagcgettct
ctgagtgagc
gtccagctca
ggcctgaaac
aagggcggca
ccagccttta
ctgacgctgt
ccecctggaac
atccttcatg
cgttctgecg
agtatcccte
ttcatcacgg
ctgctcagta
aatgcectge

gtgcttatte

cggtcggtgt

ctgagcaaca
gtccectacg
gatactatga
gtcecgeacceg
ctctgatcca
attatgttce
gtattaacga
ttgtgcagct
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tceggettet
ttttcegecea
tcecgecatceg
gcatcactga
gaatgggatt
tcgctgaggg
gactgctgea
tcgaateget
gccttcaggg
tggaggtcag

ttccccgaaa

acatgaatgg
tgctgctgaa
ctgagagtca
ctgceggtag
aggcaaactg
ggatctgcat
agcgcﬁggca
tgccacgcetce
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttegteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgetcagg
cttccecgtaa
cctgectrte
gaacctgacc
aacgggaatc
cccagcgtct
cgtgectttrt
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tctteggttt
gttgcecegea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatgce
ttgaccctga
aaaggggrtt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat
gcttctgtgt
cgtagtgcga
cggggctttc
gtcattcata
tacaagataa
catcgctttc
taatccggcet
gacggtgtca
ttcactttge
acgcttttcc
catacaaaat
ttcggegagt
ctctetctge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agccteectyg
cgcgeecaga
aacccggtea
ccctetggge

ttgcgccace

ccgtgttteg
acagagagtg
cggcctcatt
atccggetgce
tgctggeace
tgctggcetac
gtgatttttc
gaggtccaac
gtagacaaga
ttrtccaatg
gttctattgg
cceeccgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgecggatt
gcegtategg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgcectgat
cctgectate
cgctgtegtt
ctttccatct
agatcgattt
ggctcrtttt
agctcctott
acgtcaatta
cgctcaagaa
tgcecgetcag
gcgtgetgat
aacaaggtat

gcgteegget

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600



ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgetgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg
aagcagataa
cagcagagaa
gagccgaagce
tgcttatcct
ccttactggg
actggaaaat
agacccgccé
tteccttgeat
gcecgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa

aaaaaaattc

agcecegttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgccggeata
tccctcacge
gctgagatga
agtgaagaaa
tttgacctcc
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagccgec
ggcgggtctg
tgcattagcc
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttatte
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat

dataaaatata

aaatactgct
gcgtgggget
gcatggcggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcea
gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgagce
gatatcaaaa
gccagagcga
cgtaaagcecc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccc
aaggcgcectg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagce
aaggctttga
tagtttttag

atctggaaca

cagggtcacg
gctegecacc
cgccaatttc
cacgcggeag
cagcggcttt
ccttgtgete
cggcatgagg
tcgtgtttta
gccctgataa
tgagcgtaat
aggaacaatg

aacagaaact

cgctgteect

aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacy
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcge
actcaacccc
ccaatacgcet
aaccagagag
gattttccag
tgaagagata
tgttaagtct

gtgaataccg
ggctatcget
ctgttggaca
ggcaatcteg
ccagaactcg
aaggtcggag
agaggcactg
tccecgetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
rttertgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcec
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttatc

tttgaaaaca
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tcattaatgc
gcrttcggat
aaatcgcgga
atttcacggt
gacggtttat

tctttttcac

cetttteeye

gggcgeacgt
tatcagggat
gcattcagga
agagtgcagt

ctgacggata -

gctgaacagg
gcagaaaagc
tctgcecggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt

aatactctat

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
5280
5340
5400
5460
5520
5580
5640
5700



gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgecectecegt
acctgaagcc
gggcagcaaa
gcggtgegceg
taacaccatc
atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga
tgcgggetge
gceecggatta
ccacccgggg
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggeaga
tcagcgegcet
gtaaccgtge

gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagtrttt
acagcatgta
aattgaacac
ggcgatgetg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggcectgg
tctegecatc
gcagggrttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcctecc

agtggctaat

taaaagaact
ttaagttcat
ttttgaaacc
agcgaggcecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgrtc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccgge
cgaaaaggtg

cagcgaatga

aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgec
tctggaagaa
aaactagcaa
cggeggtttt
gggcgagttt
taagcaccaa
atcgaactrtt
ccgtggcaaa
accgtggctc
caacaccttc
tggtgattaa
tttttgccct
caaagtcggt
ttgattccac
aagagcgeceg
trgtctgtge
tccggeagac
tctgtecacga
cgggttactg

ccgggagtaa

aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag
acatctcaaa
ccecececeeccg
tgctgagttg
gcaaaagttc
cctcactttc
atcacgagga
acgcgtatte
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgteg
tcacagaaaa
tgaactgcege
gcececggtgaa
tgcgcggtgg
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aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggceaa
gceegtttge
tggtgttcgg
accgeeeget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgacce
ccgttgcget
ttcaaaacgt
gtctttggtg
cgaaagttge
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc

aaatggacaa

5760
5820
5880
5940
6000
6060
6120
6180

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6300
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740



cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgctéc#gt
ggcagtgage
cactttatge
aaatcaggat
gcggeggtac
caaatcatgg
tctgagecgg
ttgacctacc
gctgagegtc
tacggeacce
ggcgcgaccg
gcgacgeegg
cgcttggttg
gcacgtcgec
cgtgctcgtg
ccgttggege
accgagcgcec
ggttatatgc
ggtggtaccg
ctggteccgte
tatcaagcgg
gaactgaaaa
ggttctgeac
ttgcatgacg
caacgtccge
accgaccagc
tatttccgtce

ggtgatatcg

ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggceggt
gcaacgcaat
ttccggeteg
ctaggaacca
cagatcagga
cgacggtgat
ttaccgagag
gtgaactgtg
cactgcgege
tggacttggc
ctccgcaact
atcatctgga
tgttcgacta
gtttgagcga
grtccgaact
tgctgattta
tgaatcgtac
cgatgageca
tctactttac
cgacggagat
agttgtcgeg
ccgagetgeg
cgctgagege
gctacggrtc
cggttattga
cgcacccteg
gcccggaagt
ttgcggaact

atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
accctregea
tgcgetecca
atccaccgca
taatgtaagt
tataatgtgt
aggagagtgg
agttgtggaa
ggagcgctac
cggccgtacg
ggcgegtgtc
aggtgacttc
gaacatccac
ggcggegatc
tattgcggtt
ccgteeggea
tgcaggcage
gceggeagea
cacgagcggt
gacctggcetg
tatcgcgggt
cgcccgtage
gttcttegtt
tcgtgegeca
tctgteegeg
ggagatgcgt
caccgaggec
ttacaagctg
cggtgaactg
taccgcggag

ggagccagac

cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattege
cctggtgtrtt
tagctcactc
ggaattgtga
catatgtttg
gcgatccgeg
gccgaccgte
acgtttegte
cgtgcagtcg
gtcgegetge
ctgggcttog
ctggccgaaa
gagttgctga
gatgatgacc
gcggtegttg
ccgetgtteg
agcaccggca
agcggtgcga
cgtgcgaget
gatatgagca
ccgegegtgt
gccgeagegg
gttggcgacc
gagtttatgg
ggcatcggtg
gtggacgtrc
ctgctgaaaa
attttcgatg

cgectgatet

ccgggtaaaa
ggaggctatyg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
aaacggattt
attaggcacc
gcggataaca
cagaggatga
caccgggtct
cggccgttgg
tgctgecgga
ccgeagettg
tgggctttgc
ttaccgtecc
cgacccegeg
ctggtggege
accgtgcagce
ttgaaacctt
tceceggetge
ccccgaaagg
agggegtggg
tcgegggtgt
ctctgtttga
gcgacatgat
caagccctga
gcctgetggg
agtccttget
tcctgcaaga
cggagttggg
cggaaggtat
aggacggctt

atctggaccg
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cagctgttcg
gccctggtac
gcctgaaaac
ccgogtgtgg
agcgcataaa
gtagtgccgg
tggaagttcc
aaattgcagg
ccaggcttga
ataacaattt
acaagtgaag
gcgectgget
tcaacgtgct
gtttgagacg
gcacggtgac
cggtatcgac
gctgcagtct
tgtcttogeg
gagcccggaa
attggagagc
ggacgcggtg
ggatgaagat
cgcaatgtat
cctgacgttg
gctggegegt
ggatttggcg
ctttcagegt
actggaacag
tgcgattgeg
ggatctggag
caatatcgtt
Ctatttcegt
gattccgggt
ctatcgtacg

tcgcaataac

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840



gtactgaagc
acgtcteege
gcagtcattg
gctctgactg
ccgegtgagt
attgcgaaac
tatcgegaca
gagttgccgg
agcgaactgc
tcctttagea
tctccggeaa
gtccgeegte
ctgacgctgg
gcacctgecce
ttgtgcctgg
cgcggcaccg
cctgagetge
gacatcggtyg
gtggatctga
ttcggtccga
aaaccggtga
gatgaagaac
aacggctatg
tgtggtctge
ggccagctga
atcgcteegt
gacggcctge
agcggetttc
tttgtggact
tggttccgec
ctgctgeege
ccggcgaaga
ccgecatctga

ctgtaataag

tggcgcaagg
tgatcegtca
tgccgaccge
agtcgetgeg
tcctggtcga
tgctgegtec
ttgaagccaa
ttctggaaac
gtccagacgc
ccctgetgea
acagcctgge
cgagcctgat
acaaattcat
aagcacagac
aatggctgea
atgcggeage
tggatcacta
acccgaacct
ttgtgcatcc
acgtcgtcgg
cctacctgag
gtgacatccg
gtaatagcaa
cggtggecgt
acgtgccgga
atagctttta
cggcagattt
acacctacga
ggctgggega
gtttcgaaac
tgctggatge
attttcaggc
gcccgeaact

tttaaacgag

cgagtttgrc
gatctacatc
ggacgcgctg
ccagttggcg
gacggagccg
gaagctgaaa
tcgcaacgat
tgtgacgegt
gcattttacc
agatatgttg
tgacctggec
cagcgtgcac
tgacgagcgce
cgtgctgetg
gcgtctggat
agcgcgtaag
ccgtaagetg
gggtctggat
ggctgetttg
caccgcagag
cactgtcgcg
cgagatgagc
atgggctggt
attccgeagce
cgtttttacg
cggtactgac
cgtcgeegaa
cgtttggaac
ttttggegtt
cgcgatcegt
ccatcgtegt
tgcggtccag
gatcgataag
aaggagttct

acggtggecc
tatggtaaca
gcggacggtg
aaagaagccg
ttcaccgttg
gaacactacg
gaactgateg
gcggceacgea
gacctgggtg
gaagttgagg
aagtatattg
ggcccaggta
accctggcag
accggtgcaa
caaaccggcy
cgcctggatg
gcagccgage
gaggccacgt
gttaatcacg
attattcgec
gttgccgecc
gcggtecgta
gaggttctge
gatatgattc
cgtctgattc
agcgeeggte
gctattacca
ccgtacgacg
ccgattcaac
gcgctgecgg
ccattgegtg
tcggcacgea
tacgtcaccg
atcatgattg
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atctggaagc
gcgagegtag
tgaccgatgc
gtctgcagag
agaatggtct
gtgaacgcct
agctgcgecg
gcatgctggg
gtgactctct
tgccggtggg
aggcggaacg
ccgagattcg
cggcgaaggc
atggttacct
gtacgctggt
cggttttcga
acctggaagt
ggcagcgect
tgctgecgta
tggcgattac
aagtggaccc
gcattgacgc
tgcgegagge
tggcacactc
tgagcctgge
aacgtcgtcg
cgctgggege
acggtatttc
gtatcgatga
agaaacagcg
cagtgcgtgg
tcggtccgga
atttgegtca

adaccatctt

agtgttcgeg
ctttttgctg
cctgaacacc
ctatgaactg
gctgagcggt
ggagcagttg
taccgcageg
tctggecgeg
gtcggegetg
cgttattgtg
tcactceggt
cgctgeagat
agttccgget
gggtegtttc
ctgtattgtg
cagcggtgat
tctggeggat
ggccgegace
cagccagctg
cgagcgtcegt
tgcgoggettc
gggctracgceg
acacgatctg
caaatacgtt
cctgacggge
tgcacactat
tcgegeagaa
cctggacgaa
ttatgacgag
cgacgcgagce
tagcctgttg
ccaggatatc
tttgggectg

accagccgge

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880



gtcgaatcag
catctgatcg
gccegtetgg
ggtgcgecga
gcagcggegg
gcgaccctge
aaaaccaccg
tacaaagcgt
ttcgaaatcg
gtgccgggtc
atcgctgatg

tgccaccget.

ttttttgctg
agagtcggec
gctaggtcaa
cggtcgctac
cgtacgatga
acaatgcaag
cagctaggtyg
tgtcattegt
agaccgccga
acgattttca
tcttegeeec
gtgaagtagc
caaaggaagc
gcatgaatac
cccttcagga
gtcagcatgg
agcgetgget
cccacgtegt
attcgcgaa

<210>
<211>
<212>
<213>
<220>

25
DNA

cagagttact
caaagagcgt
cactggcgga
tttggecgeg
ttgctcacaa
cggaaggtgt
acagcgcact
ggtggceget
aggatggtag
agaccaatga
gcttecatect
gagcaataac
agctcgagtg
gcaactatct
tccgeaattc
cagatggact
atcggaaggc
ggtgcececge
actttgcttc
caacattctt
tgatgagagc
tcgegetetg
gctectegge
tgattgccat
gaagctgege
gcgegecatc
acgaacgcca
cttcggcaag
gttgcacccc

taagcagttc

13803

tgagtaccct
agagaagcgt
gctgggrgaa
tggtgtcgtyg
aatgcgtttt
cctggattceg
gcacctggac
gacggcacgt
cgcecgacict
cggtggtacc
gacggcgatt
tagcataacc
accccagecg
cggggacgcea
cctttgectg
ttgtgggcag
ccggtaagea
tcccagegeg
atatgacgaa
cagcacctca
caggcctcge
taggcgegece
gtctgecteg
caacgcatag
gtcggetttt
gcgataagcg
gtcgtcgtca
tgcgtegage
gaggcgctca

gagcgeggtt

Artificial Sequence

gaagatctga

cgtcgcgact
ccgeeggttg
ggctctctga
cgcagcatcg
gttagcctge
cgtttgctgt
tggctgggtt
ggtaatggca
ccgetgetgt
gcatacgcat
ccttggggec
cceccteatge
taaacacgca
gccggagatg
aggattgcac
attgaagaac
acacggttge
gcaaccgcge
atgtcgttcg
tcgaatgecg
ggcatcgtag
ctagcttgct
gtcgegtcac
tccatctgeg
agcaacgccc
tcecttggeg
aacgcacgct
gccagtcgge
cggatcacgg

aggcgcatcc
tcattggege
cgattggcaa
cccattgega
gcatcgacge
cgcctgageg
tttgtgcgaa
tcgaagaagc
cgtttcacag
ctttcgacgg
gataaattaa
tctaaacggg
caaccgagcece
gcgatttacc
ccgcgagcaa
cagacgcttce
cgctgaccac
ctgatccaca
ccteegeacc
tagtgagect
cgtccggacce
acgctgaggt
gctcaagaac
ctgccgaaaa
gcgcggetgg
gtcgaaaact
tcgaatgegt
tgttcttgaa
gcgtegttag

cctegegttg
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ggctgaagag
acgtcattge
gggtgaacgt
tggctatcge
cgaaccgcac
tgagtggctg
agaagcaact
gcacattacc
cgaactgctg
tcgetggcetyg
cctaggetge
tcttgagggg
cattaagcgce
aaggagttcg
acaatgtgtc
agcgcagegt
ctcceatceg
cccattaatt
tgccgeeccc
cattttttca
gccttegtag
ggtcaactga
agcgcecgacg
gccageatcg
ccgegteecg
gcatgcattg
gtgatttatc
atgccagtag
accttccatg

gagcttgttc

11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13689



<223>

<400> 25
ttctcatgtt

ttgctaacgc
caccgtcacc
gcgggatatc
tgcgttgatg
ccgeecagtce
cacacccgtce
aggtgeggte
cttcgggcetce
actgttgggc
caacctacta
gccettgaga
cgcecgeactt
ctgggtcatt
tgcggtattc
acgtttcggc
cttgctggeg
cggcggceatc
tcagggacag
gctgatcgtc
tgtaggcgec
ggccaccteg
attggagcca
atatccatcg
tcctggecac
ggttgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattceg
caatttctat
ctgetegett
ctgtggatcc
gctggegect
atgagcgctt
gccatctect
ctgggcetget
gccttcaace
atgactgtct
ttcggcgagg
ggaatcttgc
gagaagcagg
trcgegacge
gggatgcocg
cttcaaggat
acggcgattt
gccctatacc
acctgaatgg
atcaattctt
cgtccgeceat
gggtgcgeat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcecctgeacc

acctacatct

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgce
gcgcacccgt
cgctacttgg
tctacgeegy
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctc
tctttatcat
accgcttteg
acgcectege
ccattatcgce
gaggctggat
cgttgcagge
cgctcgegge
atgccgectce
ttgtctgect
aagccggegg
gcggagaact
ctccageage
gatcgtgctc
gaatgaatca
ctgagcaaca
gtccectacg
gatactatga
gtccgeacceg
ctectgateca
attatgttcc

gtattaacga

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
cttececggtog
gcaactcgta
ctggagcgeg
tcaagecttce
cggcatggcg
ggcctteceec
catgctgtec
tcttaccage
ggcgagcaca
cccegegttg
cacctcgcta
gtgaatgcgce
cgcacgegge
ctgtcgttoa
ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgccggtag
aggcaaactg
ggatctgcat
agcgctggea
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ggtagtttat
gcgctcateg
ccggtactge
ggcgtgetge
ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggccccg
gcggeggtge
aagggagagc
gcgcggggca
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
Ctaacttcga
tggaacgggt
cgtcgeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccgget
agcgaacgtg
tctteggttt
gttgccecgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatge

ttgaccctga

cacagttaaa
tcatcctegg
cgggcctctt
tagcgctata
gctttggeeg
tcatggegac
ccggcgecac
gggctcgeca
tggccggggg
tcaacggect
gtcgaccgat
tgactatcgt
cggcagcgcet
gcetgteget
ccgccaccaa
tgggctacgt
ttctegette
atgacgacca
tcactggacc
tggcatggat
catggagccyg
cactccaaga
ttggcagaac
cagcgttggg
aggctggegg
aagcgactgce
cecgtgttteg
acagagagtg
cggccteatt
atccggetge
tgctggecacc
tgctggetac
gtgatttttc

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
1860
1920
1980



tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacce
cgtttaatta
attrcttaat
ytaacgcaggg
ccgcetteeat
atgcecgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgcgcet
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacyg
tggcctgtag
gctcacggtc
accgttcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgectgeccea
gggcatactt

cggtttttac

ccctatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgctttctce
aatcatccag
ctttcegtea
cctcrgeatt
gcaggaagcc
gcgtgacatc
cagcgcttct
ctgagtgagc
gtccagctca
ggcctgaaac
aagggcggcea
ccagecetta
ctgacgctgt
ccecectggaac
atccttcatg
cgttctgeceg
agtatccctce
ttcatcacgg
ctgctcagta
aatgccectgce
gtgcttattce
cggtcggtgt
agccegrtta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgcecggeata
tcectcacge

gctgagatga

ttgtgcaget
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa
tccggettet
ttttcegeca
tccgecateg
gcatcactga
gaatgggatt
tcgcetgagag
gactgctgea
tcgaatcget
gccttcaggg
tggaggtcag
ttccccgaaa
aaatactgct
gcgtggggct
gcatggcggt
ggttttaact
tcagacgtgt
ttgcceggact
gcaatataat

taggatgcea

tgccacgetc
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttcgteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgcgtt
cctgctcagg
cttecccgtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegtct
cgtgcctttt
cagggtcacg
gctegecacc
cgccaatttc
cacgcggcag
cagcggettt
ccttgtgcetc
cggcatgagg
tcgtgtttta

aaaggggttt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat
gcttetgtgt
cgtagtgcga
cggggctttc
gtcattcata
tacaagataa
catcgcttte
taatccgget
gacggtgtca
ttcactttgce
acgcttttcc
catacaaaat
ttcggegagt
ctectetctge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agcctcectg
cgcgeccaga
aacccggtca
ccetetggge
ttgcgecacc
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg

tcecgetgaa
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gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccceecgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gcegtatcgg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgcectgat
cctgectatce
cgctgtegtt
cttteccatct
agatcgattt
ggctettttt
agctcctgtt
acgtcaatta
cgctcaagaa
tgccgetcag
gcgtgetgat
aacaaggtat
gcgtecgget
tcattaatgc
gcttteggat
aaatcgcgga
atttcacggt
gacggtttat
rcttttteac

ccrtttecge

gggcgeacgt

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
3840
3900
3960
4020
4080



ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg
aagcagataa
cagcagagaa
gagccgaage
tgcttatect
ccttactggg
actggaaaat
agacccgeea
ttecttgeat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcegaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata

actacacgat

agtgaagaaa
tttgacctec
atgaataaaa
cttaaagtcg
aacagcacag

agcgcaggaa

.cagagccgec

ggcgggtctg
tgcattagec
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca

gctttaactg

gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgagce
gatatcaaaa
gccagagcga
cgtaaagcecec
gttgacagta
agtctgaatg
gaactgctga
tgagaagccc
aaggcgectg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggeeg
tcgtaaccga
ttacatcaga

caaaaattca

gccectgataa
tgagcgtaat
aggaacaatg
aaéagaaact
cgetgteect
aagtcatgaa
gtgaccatgce
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
ccegactgat
acttgagaac
ttcctaccta

gctcaccagt

ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttoat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttce
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgecttatce
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac

tttgaggcaa
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tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgceggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtce
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac

aatttttgag

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
5640
5700
5760
5820
5880
5940
6000
6060
6120



tgacatgcaa
aaccacacta
tatctatcag
tatcaaagygg
cagagctrttt
taacagatga
tagaacatga
gcctgaaaca
cgcecteeegt
acctgaagcec
gggcagcaaa
gcggtocgeg
taacaccatc
atccatactg
tcacgcatec
actggtccac
atgaggcgat
gctattctga
tgcgggetge
gceecggatta
ccacccggygg
aaggcgaatg
atcttgetge
tcacggactc
ccgeggceaga
tcagcgeget
gtaaccgtgc
cagattacaa
ggagttcact
gagcgcetgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca

tcgctccagt

agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagtrtttt
acagcatgta
aattgaacac
ggcgatgetg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggcctgy
tctegecatce
gcagggtrttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcctecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagce
gcgagcatga

tcgggcecggt

atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccgge
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttegea
tgcgctecca

atccaccgea

ttcgttctea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagce
caaagctgcec
tctggaagaa
aaactagcaa
cggeggtttt
gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggcetce
caacaccttc
tggtgattaa
tttttgccct
caaagtcggt
ttgattccac
aagagcgcecg
ttgtctgtge
teccggceagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgce
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcgce

cctggrgttt

tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag
acatctcaaa
ccceeececy
tgctgagttg
gcaaaagttc
cctcactttc
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgicg
tcacagaaaa
tgaactgcge
gcccggtgaa
tgcgeggtyg
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta

aaacggattt
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aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggcaa
gccegtttge
tggtgticgg
accgcecget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgaccc
ccgttgeget
ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgttcg
gcectggtac
gccrgaaaac
ccgggtgtgg
agcgcataaa
gtagtgccgg
tggaagttcc
aaattgcagg

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560

7620

7680
7740
7800
7860
7920
7980
8040
8100
8160
8220



ggcagtgagc
cactttatgc
aaatcaggat
cgcgagcaga
gcagccgcetc
gaggttgtgg
tgcgaagtygg
gagactatca
tcecggectge
atcgattatg
caaacgagca
ctggcggtat
gttcagegtce
gatgatgcac
gctgagttagg
gaaaacccgce
atgtacaccg
atcggtcgtyg
ctggagtggce
gacatgagca
ccgegegtgt
gacggtctga
attggtggcc
gcgttcatgg
ggtggcggea
gtggacgtgc
cacctgaagg
atttttgatg
catctgatgt
gcggtgagcec
tatggcagcet
ggtggtggeg
tacctgcacc

gataacggct

gcaacgcaat
ttccggeteg
ctaggaacca
gactgacgga
cgagccctga
acatttacct
cacgcgatcc
cctaccgega
coggtggttt
tcgtgeacta
gcaccgecge
ctgtggagtc
tggtggtctt
gcgetcgtct
caagcggecg
tggcaactct
cggacatgat
tcattccgge
tgatcgcgac
ccctgttcga
gtgatatgtt
ccgcagagca
gtgtcattag
agagcctget
ttatgegtte
cggaactggg
cgagcaacgt
atgaaggttt
acctggaccg
agctggaagce
ctgaacaacc
atgcgegtge
cgtatgaggt
tgctgtctag

taatgtaagt
tataatgtgt
aggagagtgg
aagagttgaa
ggttaccgag
gtccggttat
ggcgacgggt
actgggtgat
gcgrecgogt
cctggettgc
acaactggcg
cctggegacc
tgattacacc
gcgegacgea
tgaacgtect
gatctatacc
gacgcgtatc
gatccacctg
cctgagetcec
cgacattggt
ttteccgtege
gcgcgatgaa
cgcgatgtgce
ggatgtgacc
gggtcgceatc
ttacctgacg
tatccegggt
ctacaaaacg
tagcaacaac
cacgttttcg
gtttctgetg
gttgatcgece
gccacgegac

tgttggtaaa

tagctcactc
ggaattgtga
catatgacgg
cagctgtatg
gcagcgeacc
gcggaccgte
cgtgetgeca
cgtgtegeeg
gatttcgtcg
atccgtctgg
ccgattgtgg
gcagttgacg
tctgatgacg
ggtcacggtg
gcgceggaag
agcggtagea
tggcaacgte
cagtatatgc
ggtggcattg
ctggtccgte
taccgtaaag
gcecgttaaag
ggtagcgeac
gttgcggatg
cgtcgtecge
accgacaagc
tactttaagc
ggtgacatta
gtgatcaagc
accagcecgt
gcggttatceg
gagagcctgc
ttcctgetgg
ctgctgegte

attaggcacc
gcggataaca
atacggttac
cgaatgaccc
gtgccggtct
€ggcgctyggg

‘ccagectgtt

ccttggegge
gtgttctgog
gtgcggrgtt
cggagacggc
tecgttctgga
atgagcagcg
cggagatggt
cgcacgteccc
ccggcacccc
ctcactceec
cgctgtccca
gtratttcge
cgacggcgct
agctggacca
ccgaactgcg
cgttgagcaa
gctatggege
cggtcactga
cgtacccgeg
atccggaact
tggcggaact
tgagccaggg
acattcgtca
tceccgaatgt
agcagattgc
agccgcaacg

cggcactgaa
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ccaggcttga
ataacaattt
ggacagcggt
gcagtttcgt
gcgtctggcea
ccaacgtgeg
gagcggtttt
tgegtggegt
ctttacgtec
tgtgeccgetg
gcetegeatce
agcgccgage
cggtecgttac
ggcgttggcet
aggtcagggt
aaagggtgca
gagcgtcgac
cgtctacggt
agccaaaagce
gaacctggtt
acgtgcaggt
ccaggatttc
gcagatgcat
caccgaaacg
ttacaagctg
tggcgagttg
gagcgcgeag
gggcectgac
cgagtttgtg
gattttcctg
tgatgcagtc
ggcggacagc
trttacccge

agcgegttac

8280
8340
8400
8460
8520
8580
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



ggcgaacgtt
gaattgcgta
gcgaccttgg
ggtggcgatt
gacgtgccgg
gttgacggtg
ggtgcaaccg
ctggcagcag
ggcgcaaatg
accggtggcea
attgaggecg
gacaaacacc
ccgacgtatc
aatcatgtgc
gtcaagctgg
accaccctge
agccgtagec
gttctgetge
atgattctgg
ctgatcttga
agcggtaatc
atcacgacgc
cacgatgatg
atcgagcgeg
ctgcecggata
ggccaaccta
gctggtattg
gttgcggatc
taagtttaaa
tcagcagagt
atcgcaaaga
ctggcactgg
ccgatttggce
gcggttgctce
ctgccggaag

tggacgcaat
gcgegagecg
gcctgeegge
ccectgagege
tgcaaactat
aacgcactag
tggcacgtge
cgccgeacct
gctacctggg
ccgtaatttg
ctatcgacag
tgcaagttct
aacgcctgge
tgcegtatag
cgatttccga
cggacggcag
tggacgagag
gcgaggegea
cccatagcga
gcctggttge
gtcagecgtge
tgggtgcacg
gcgtcteect
tggacgacta
atcagcgcaa
cccatggeac
gtgccactcy
tgcaacgttt
Cgagaaggag
tacttgagta
gcgtagagaa
cggagctggy
cgcgtggtgt
acaaaatgceg

gtgtecctgga

gtatgatgag
cgagttgccg
tgatgccgec
attcagcttt
cgttageecg
cgaatcgacg
cgctgacttg
gccggeteca
ccgettectg
tctggegegt
cggcgatgcg
ggrgggrgat
gcgcagegtt
ccaattgttc
acgcctgaaa
cttcatcgge
ctacgctagce
cgacctgtgc
cttcgegggt
gacgggtatc
gcattacgac
tacccgccaa
ggacaccttt
cgacgagtgg
aagcagectg
cggtatgeeg
tgatgtcecg
gggcctgetg
ttctatcatg
ccctgaagat
gcgtegtege
tgaaccgecg
cgtgggctct
ttttcgcage

ttcggttage

attgaggcat
acgattgaca
ctgcgtggceg
gcgaccctge
accgccacct
cgtccgacct
acgctggega
acgggtgcgg
tgcttggact
ggcgecgate
gaattgagcc
gtgggtgctg
gatttggtcg
ggtccgaacg
ccgattaact
gaggacgcgg
ggttatgcga
ggtgtgcegg
cagttgaacg
gcaccacgta
ggcctgecag
ggctaccata
gttgattggc
ctggcgegtt
ctgccactga
gctgagaagt
catgttaccc
cgtacccgeg
attgaaacca
ctgaaggcge
gacttcattg
gttgcgattg
ctgacccatt

atcggeatcg

ctgecgecty
9
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ctcacggtaa
ccgttcgecy
acgcgaagtt
tgtcggaaat
tggcgaccat
tcgetagegt
agttcatcga
tcaacactgt
ggctggaacg
cgacggcagg
gtcgtttctg
cgaacctggg
tccacagegce
tggttggtac
acatttccac
acgtccgttc
ccagcaaatg
ttgcagtttt
tgccggatat
gcttctatca
cggatttcac
cctataatgt
tgattgccga
ttaccgctge
tgagcgcegta
tccgegeage
aggccctgat
ctggtgceeca
tcttaccage
atccggctga
gcgcacgtca
gcaagggtga
gcgatggceta

acgccgaacc

agcgtgagty
0

tcaactggac
tgccgcetgec
tattgagctg
ctttcacatc
cgcgaattat
gcatggtcgt
tgacgatacg
gctgctgacce
cctggeceecg
tcgccaacgt
tcagctggceg
cctggacacc
agccctggtt
cgcagagatc
ggtrgcggtc
tgcatctecy
ggcaggcgag
tcgtagegac
gttcacccge
gctggacgeg
tgctgaggea
gctgaatacc
tggccacaaa
gatgaaatct
cgcgaaaccg
ggtccaaagce
tgacaagtat
tgcaggctaa
cggcgtcgaa
agagcatctg
ttgcgeeegt
acgtggtgcg
tcgcgeageg
gcacgcgacc

gctgaaaacc

10320
10380
10440
10500
10560
10620

10680

10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360



accgacagceg
gcgtggtggc
atcgaggatg
ggtcagacca
gatggcttca
cgctgagceaa
gctgageteg
ggccgeaact
tcaatccgea
ctaccagatg
atgaatcgga
caagggtgcce
gotgactttg
tcgtcaacat
ccgatgatga
ttcatecgeyc
ccecegetect
tagctgattg
aagcgaagct
atacgcgege
aggaacgaac
atggcttcgg
ggctgttgca
tcgttaagcea
gaa |
<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

DNA

26

cactgcacct
cgctgacgge
gtagcgccga
atgacggtgg
tcctgacgge
taactagcat
agtgacccca
atctcgggga
attccctttg
gactttgtgg
aggccceggta
ccgctcecag
cttcatatga
tcttcageac
gagccaggec
tctgtaggeg
cggcgtctge
ccatcaacgc
gcgegteggac
catcgcgata
gccagtcgte
caagtgcgtc
cccegaggeg

gttcgagege

13704

vector

ggaccgtttg
acgttggctg
ctctggtaat
tacccegetg
gattgcatac
aaccccttgg
gcecgeeectc
cgcataaaca
cctggecgga
gcggaggatt
agcaattgaa
cgcgacacgg
cgaagcaacc
ctcaatgtcg
tcgctegaat
cgccggeatc
ctcgetaget
ataggtcgeg
tttttccatce
agcgagcaac
gtcatccctt
gagcaacgca
ctcagccagt

ggttcggatc

Artificial Sequence

ttctcatgtt tgacagctta tcatcgataa

ttgctaacgc agtcaggcac cgtgtatgaa

caccgtcacc ctggatgctg taggcatagg

gcgggatatc gtccattccg acagcatcge

ctgttttgtg
ggtttcgaag
ggcacgtttc
ctgtctttcg
gcatgataaa
ggcctctaaa
atgccaaccg
cgcagcgatt
gatgcegega
gcaccagacg
gaaccgctga
ttgectgatc
gcgeecteeg
ttcgtagtga
gccgegteeg
gtagacgctg
tgctgctcaa
tcacctgecg
tgcggegegyg
gccegtegaa
ggcgtcgaat
cgcttgttct
cggcgcgteg
acggcctege

gctttaatge
atctaacaat
cttggttatg

cagtcactat

cgaaagaagc
aagcgcacat
acagcgaact
acggtcgetg
ttaacctagg
cgggtcttga
agcccattaa
taccaaggag
gcaaacaatg
cttcagcgea
ccaccteccca
cacacccatt
cacctgeege
gccteatttt
gaccgecttce
aggtggtcaa
gaacagcgcec
aaaagccagce
ctggecgegt
aactgcatgce
gcgtgtgatt
tgaaatgcca
ttagaccttc

gttggagctt

ggtagtttat
gcgercatcg
ccggtactge

ggcgtgetge
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aacttacaaa
taccttcgaa
gctggtgeeg
gctgatcget
ctgctgeeac

ggggtttttt

gcgcagagtc‘

ttcggctagg
tgtccggteg
gcgtecgtacy
tccgacaatg
aattcagcta
cccctgteat
ttcaagaccg
gtagacgatt
ctgatcttcg
gacggtgaag
atcgcaaagg
cccggcatga
attgccctte
tatcgtcagce
gtagagcgct
catgcccacg

gttcattcge

cacagttaaa
tcatcctegg
cgggcctett
tagcgctata

12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13803

60
120
180
240



tgcgttgatg
ccgeccagte
cacacccgtc
aggtgeggtt
cttecgggetc
actgttgygc
caacctacta
‘gcccttgaga
cgccgeactt
ctgggtcatt
tgcggtattc
acgttteggce
cttgetggeg
cggcggcatc
tcagggacag
gctgatcgte
tgtaggcgec
ggccacctcg
attggagcca
atatccatcg
tcctggecac
ggrtgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagcectg
ggaagtcagc
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttecagacc

cgtttaatta

caatttctat
ctgctcgett
ctgtggatcc
gctggegect
atgagcgctt
gccatctect
ctgggctgct
gccttcaécc
atgactgtct
ttcggegagg
ggaatcttgc
gagaagcagg
ttcgegacge
gggatgccecg
cttcaaggat
acggcgattt
gcectatacce
acctgaatgg
atcaattctt
cgtccgecat
gggtgcgceat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcectgeace
acctacatct
ccetatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt

atgettrctc

gcgcaccegt
cgctacttgg
tctacgecgg
atatcgccega
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctce
tctttatcat
accgettteg
acgecectege
ccattatcgce
gaggctggat
cgttgcaggce
cgctecgeggc
atgccgectc
ttgtctgect
aagccggegg
gcggagaact
ctcecageage
gatcgtgetc
gaatgaatca
ctgagcaaca
gtccectacg
gatactatga
gtcecgeaccg
ctctgatcca
attatgttcc
gtattaacga
ttgtgcagcet
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt

cgcecggagat

tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtyg
attccttgeg
ggagtcgcat
crtceggtog
gcaactcgta
ctggagcgeg
tcaagccttce
cggcatggeg
ggccttecce
catgctgtec
tcttaccage
ggcgagcaca
ccecegegttg
cacctcgcta
gtgaatgcge
cgcacgegge
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgccggtag
aggcaaactg
ggatctgcat
agcgctggea
tgccacgcete
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg

cgacgcacag

ctgtccgacc
gactacgcga
gcecggeatca
ggggaagatc
gcaggccccg
gcggeggtge
aagggagagc
gcgeggggca
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgegoty
acggattcac
aaaccaaccc
gcatctcggg
ggacccggct
agcgaacgtg
tcttcggttt
gttgcccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatgc
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat

gcttctgtgt
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gctttggecg
tcatggcgac
ccggegecac
gggctcgeca
tggccgaggy
tcaacggcect
gtcgaccgat
tgactatcgt
cggcagcget
gcctgteget
ccgccaccaa
tgggctacgt
ttctcgctt&
atgacgacca
tcactggacc
tggcatggat
catggagccg
cactccaaga
ttggcagaac
cagcgrtgog
aggctggegg
aagcgactgc
ccgtgttteg
acagagagtg
cggcctcatt
atccggcetge
tgctggeacc
tgctggetac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
cccececgaca

ctatgatgtt

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
18060
1860
1920
1980
2040
2100
2160
2220
2280
2340



atttcttaat
taacgcaggg
ccgettecat
atgccgteac
tccacgtata
cagcctgatt
ctttctcaac
cggacgcgcet
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcctgtag
gctcacggtc
accgtrtcaag
tctttgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgetgecca
gggcatactt
cggtrtttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg

aagcagataa

aatcatccag
ctttecgtea
cctctgeatt
gcaggaagcec
gcgtgacatc
cagcgettct
ctgagtgagc
gtccagctea
ggcctgaaac
aagggcggca
ccagccttta
ctgacgctgt
cccctggaac
atccttcatg
cgttectgeceg
agtatcccte
ttcatcacgg
ctgctcagta
aatgcccetgce
gtgcttattc
cggtcggrgt
agcccgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgcecggceata
tcectcacge
gctgagatga
agtgaagaaa
tttgacctcc
atgaataaaa
cttaaagtcg

aacagcacag

gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca

gtcgecggtt

gcggaactca

cgaatgaccc
tgttctgtca
atttgrttaa
tceggettet
ttttccgeca
tccgecateg
gcatcactga
gaatgggatt
tcgctgaggg
gactgctgea
tcgaateget
gccttcaggy
tggaggtcag
ttccecgaaa
aaatactgct
gcgtggggcet
gcatggeggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtge
tctgecatca
gcgaaaaaac
ccgaatgagce

gatatcaaaa

tatcaccata
tgtcagcecag
ggctataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttegteget
gtcgtatctg
gacgttcgcg
catcgttaac
ccagtgcegtt
cctgctcagg
cttcccgtaa
cctgeettte
gaacctgacc
aacgggaatc
cccagegtct
cgtgecectttt
cagggtcacg
gctcgecace
cgccaatttc
cacgcggéag
cagcggertt
ccttgtgctc
cggcatgagg
tcgtgrttta
gccctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgetgteect
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cgtagtgcga
cggggcettte
gtcattcata
tacaagataa
catcgctttc
taatccgoct
gacggtgtca
ttcactttge
acgcttttec
catacaaaat
ttcggegagt
ctectctetge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agccteectg
cgcgeecaga
aacccggtca
ccectctggge
ttgcgecacc
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tcecgetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata

gctgatgaag

gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gcecgtategg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cctgectatce
cgctgtegtt
ctttcecatct
agatcgattt
ggctcttttt
agctcctgtt
acgtcaatta
cgctcaagaa
tgccgeteag
gcgtgergat
aacaaggtat
gcgteecgget
tcattaatge
gctttcggat
aaatcgcgga
atttcacggt
gacggtttat
tecrtrtteac
cctttteege
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata

gctgaacagg

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



cagcagagaa
gagccgaage
tgcttatect
ccttactggg
actggaaaat
agacccgeca
ttccttgeat
gcegtgageg
ggagacaaaa
agggttitaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatcte
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt

taacagatga

agcgcaggaa
cagagcegec
ggcgggtcetg
tgcattagec
cagagggcag
taaaacgeccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgcet
acggtategt
tatggtgtat
cctrtggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttrtt

acagcatgta

gccagagcga
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagcec
aaggcgectg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaage
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggeeg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta

acacctaata

aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa

gtgacgggct

tagtgccatt

aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcge
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctca
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca

gaacaggtga

cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatece
ggatctattc
atataaacaa
acaagtrtttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttatce
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag

aaccagtaaa
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gcagaaaagc
tctgecggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccagd
cctgatggtce
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg

acaaagcaac

4440
4500
4560
4620
4680
4740
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



tagaacatga
gcctgaaaca
cgccteeegt
acctgaagcc
gggcagcaaa
gcggtgcgeg
taacaccatc
atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga
tgcgggetgc
gcccggatta
ccacccgggg
aaggcgaatg
atcttgetgt
tcacggactc
ccgeggeaga
tcagcgeget
gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccget
tgaactacaa
atatgcacaa
gctaccatca
tcgetecagt
ggcagtgage
cactttatgc
aaatcaggat
agacagagaa

gaagctatct

aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggectgg
tctegecatc
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcctecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggeeggr
gcaacgcaat
tteceggeteg
ctaggaacca
tcgeagecect

ctaccgegcet

ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccggce
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttegea
tgcgctecca
atccaccgca
taatgtaagt
tataatgtgt
aggagagtgg
gracgcagat

gcgcgaaccg

ttgttacagc
caaagctgcec
tctggaagaa
aaactagcaa
cggeggrrtt
gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggete
caacaccttc
tggtgattaa
tttttgcect
caaagtcggt
ttgattccac
aagagcgecg
ttgtctgtge
tceggeagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcgce
cctggtgttt
tagctcactc
ggaattgtga
catatggaga
gacgcgcagg
ggcttgegtt
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tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag
acatctcaaa
cccCcccctg
tgctgagttg
gcaaaagttc
CCtcactttc
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgege
gcccggtgaa
tgcgcggtgg
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
aaacggattt
attaggcacc
gcggataaca
gcactagagc
tccgtgacgce
tgcgcgaget

cacatagaca
gagccagtga
cagccggeaa
gccegtttge
tggtgttcgg
accgceeget
taacécccaa
aaggatcaga
agaatcacca
tggctggatg
aggceccage
cggctgacce
ccgttgeget
ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgttcg
gccctggtac
gcctgaaaac
ccgggtgtgg
agcgcataaa
gtagtgccgg
tggaagttcc
aaattgcagg
ccaggcttga
ataacaattt
aacccgectg
acgtccagac

ggtcgegacce

6540
6600
6660
6720
6780
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



gtcgttgatg
gacgcggega
ggtgagctgg
cgcttgegtc
gtggacctgg
gtgacccagce
. gataccctge
gtgttcgact
cgcttggegg
gcecctgecac
tatacgagcg
ctgatgtggce
cacgtcgeag
accgceegtg
ctgtttgtcg
cgtcgccaag
cgcctgttga
gagagcgtgce
gtcgtcatcg
ccggagetgg
acgaccacca
gaggacggtt
tacgttgacc
cgtttggaég
agcgaacgtg
ccggegacece
ctggaagcgt
tceggectye
gatcgtctgg
ctgcgtcgeg
attctgggceg
gatagcctgg
ccggteggtg
gcagaacgtg
ttgatccgtg

gttatcgtga
ccggtgegtg
gcctgegect
caggcgaatt
cgtgegtgtg
tgacggcaat
cgcatgccgt
tcgatcegge
gcaccggegt
cggcggttat
gtagcaccgg
tgggccagece
gcegtetgge
cagacatgtc
taccgegtot.
cggacgatga
gcgttgtttg
tggacctgac
acaccaccgt
gttactttcg
tgatcccggg
tttaccgeac
gtcgcaataa
cgattttcge
cctatctget
tgaaaacccyg
acgagatccc
tgtccggtat
agcagctgta
aggcaggtca
gtaccgctag
cggcgrtgge
tgattaccgg
aaaaccgtac

cgaccgacct

ccgtceggcet
cgtggcgegt
gcgtgeegtt
tgttgcgacg
ggcgggtgcg
tctggcagaa
ggattgtgtc
aattgatgcg
ccgegttege
tgatgatggt
tacgccgaag
gcaagttgca
gctgttegge
caccctgttt
gtgcgaaatg
tcgegtgaag
fggtagcgca
cttgcacgac
gcgtegtecg
tacggataaa
ctactaccgt
cggcgacgtyg
cgttctgaag
gaacagccecg
ggccgtgatt
tatcgcggag
tcgegattte
tggtaaaatc
cgcggacctg
gcgtecggte
cgacctgtcc
gctgtcgaat
tcecggegacce
ggaaacgccg

ggcgctggaa

ttggcggeac
ctgttgcegg
gcggcagegt
ttgggtttta
gttgcagtac
accgcaccag
ctggegggtg
cagcgcaccg
acgttggegg
ccgggtgacg
ggcgcaatgt
gcgctgacgg
ctgetggege
gaggatctgg
gttctgcaac
gcagafctgc
ccactggctc
ggttatggct
ccggttctgg
ccgeatcege
cgceccggage
gttgcggagce
ctggcgcagg
ttggtccgece
gttccgtcte
agcctgcagce
ctgatcgaga
ctgcgtecgg
gcagcagegce
ctggagactg
cctgeggeec
ctgctgegeg
gatctgegty
ctgttcgatc

aagtttttcg

gtagcgtcca
agtacaccac
ggcagcacga
cgtccccgga
cgttgcaage
cgatcctgge
caacgecgeg
tttacgaagc
aagttgagga
accgcctgge
atactgagcg
tcaattatct
gtggcggcac
ctctggegeg
gtttccaaac
gcctggaget
ctgaactgaa
ccaccgaagc
actatcgtct
gtggcgagcet
tgaatgctca
tggcaccgga
gtgaattcgt
aaatctttgt
gtcaagcaat
tgattggtcg
cggagccegtt
cggtcgaagc
agcaagacga
tgacccgtge
actttaccga
agattttcge
gcctggecge
gtgtccatcc

atgcggaaga
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accggctgtc
gatgagctac
cgatgagacg
ttacgcagtg
gagcgccage
caccggtctg
tgcgetgeac
agcatgcgca
ccgtggtegt
gttgctgatc
cttggttgct
gccgetgage
cgcgtattic
tccgaccgag
tgagcgtcetg
gttcggtgac
agcgttcatg
aggtggtagce
ggcggacgtg
gctgctgaaa
aatctttgat
tcgectggtg
gacgattgca
ttacggtaac
ggctggcgac
cgacgcggag
caccacggaa
acgctatcgce
gttggcagec
cgcagegygcg
tttgggtggt
cgtagaggtt
acatatcgeg

ggatcagatt

gctggcggea

8580
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
10440
10500
10560
10620



gccgegaccg
ggttacctgg
cgtctgattt
gcgttcgaca
ctgaccgtgg
cgeegtetgg
ctgcegtatce
gceectgacygg
atcccggeag
gtcgatcgtg
cgtgcggcge
gcccatggea
tctetgttgg
cgtccgegtg
ctgggtgeec
atcagcctgg
ccggagcaca
cagcgtaagce
cgtggtagceg
gcggacggtg
cgcttgeatg
atcttaccag
catccggetg
ggcgcacgtc
ggcaagggtg
tgcgatggct
gacgccgaac
gagcgtgagt
gcgaaagaag
gaagcgcaca
cacagcgaac
gacggtcgcet
attaacctag

acgggtcttg

cagcaccgcc
gtcgettect
gtctggttcg
gcggegatcc
tggcgggtga
ccgctgaggt
gccagetget
agcgccgeaa
accgettege
gctatgcaaa
atgaccgctt
gctrtgecgg
tgaccggcat
ctcactatga
gtacggetgg
acaccttegt
gcgaatgggt
attcgctget
cgttgccage
acattccgea
gtctgctgta
ccggegtega
aagagcatct
attgcgcccg
aacgtggtgc
atcgcgeage
cgcacgcgac
ggctgaaaac
caacttacaa
ttaccttcga
tgctggtgee
ggctgatcge
gctgctgeca

aggggtrtttt

ggtagccgag
gtgcctggag
tggcgeggac
tgagttggtg
tatcggcgag
tgaacatatc
tggccegaac
accgatcgét
cgaagatggt
tggttacggc
cgatctgeeg
tcaattgaat
tgccccagea
tggtctgeeg
ctttcacacg
ggactggctg
cacccgettt
gccgetgetg
tgcagagttt
cctgaccege
ataagtttaa
atcagcagag
gatcgcaaag
tctggcactg
gccgatttgg
ggcggttgct
cctgecggaa
caccgacagc
agcgtggtgg
aatcgaggat
gggtcagacc
tgatggcttc
ccgctgagea

tgctgagctc

ccgegtgtgg
tggctggage
gaagcagegg
cgtecgettta
cctggectgg
gttcaccctg

gttgcggges-

ttcttgagca
gacattcgtg
aatagcaagt
gtggcggtgt
attccggatg
tcttttcacy
gctgatttca
tacgacgttc
attgaagcgg
gagacggccc
cacgcgtatc
cgtgcagegg
gctctgattg
acgagaagga
ttacttgagt
agcgtagaga
gcggagetgg
ccgegtggtg
cacaaaatgc
ggtgtcctgg
gcactgcacc
ccgctgacgg
ggtagcgeeg
aatgacggtg
atcctgacgg
ataactagca

gagtgacccc

ttttgctgac
gtctggaccg
cactggctcg
aagaactggc
gtctggcaac

ctgecctgot

cygrygaYa-

cggttgccgt
tgatcagccc
gggcggcaga
tccgtagega
tctttacceg
ccgctacggt
cggctgeege
tgaacccgea
gtcacccgat
tgcacgcgct
gtcgtccggt
tgcgtgctge
aaaagtacgt
gttctatcat
accctgaaga
agcgtegtceg
gtgaaccgcc
tcgtgggetce
gttttcgcag
attcggttag
tggaccgttt
cacgttggct
actctggtaa
gtaccccgct
cgattgcata
taaccccttg

agccegececct
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gggtgcgaac
tgtcgacggc
tctggaageg
ccaacgtcgt
cgccacctgg
gaaccatgtc
cChgesrcty
cgctgcgcag
tactcgeact
agttctgctg
tatgattctg
tctgttgctg
cactggtgaa
gatcaccgec
cgatgacggt
cgaacgtatt
gccggagegt
tcecggecctyg
tggtattacc
cgccgacctg
gattgaaacc
tctgaaggcg
cgacttcatt
ggttgcgatt
tctgacccat
catcggcatc
cctgecgect
gctgttttgt
goggtttcgaa
tggcacgttt
gctgtctrtrtc
cgcatgataa
gggcctetaa

catgccaacc

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660



gagcccatta
ttaccaagga
agcaaacaat
gcttcagege
accacctcecc
ccacacccat
gcacctgeeg
agcctcattt
ggaccgectt
gaggtggtca
agaacagcgce
gaaaagccag
gctggecgeg
aaactgcatg
tgcgtgtgat
ttgaaatgcce
gttagacctt
cgttggagct
<210>
<211>
<212>
<213>

<220>
<223>

<400> 27
ttctcatgtt

27

DNA

ttgctaacgc
caccgtcacc
gcgggatatc
tgcgttgatg
ccgeccagtc
cacacccgtc
aggtgcggtt
cttcgggcetce
actgttgggc
caacctacta

gcccttgaga

agcgcagagt
gttcggctag
gtgtccggte
agcgtegtac
atccgacaat
taattcagcet
cccecctgtea
tttcaagacc
cgtagacgat
actgatcttc
cgacggtgaa
catcgcaaag
tceeggeatg
cattgccctt
ttatcgtcag
agtagagcgc
ccatgeccac

tgttcattcg

13761

vector

tgacagctta
agtcaggceac
ctggatgetg
gtccattceg
caatttctat
ctgctcgett
ctgtggatecc
gctggegect
atgagegeet
gccatctect
ctgggctget

gccttcaace

cggccgcaac
gtcaatccge
gctaccagat
gatgaatcgg
gcaagggtgc
aggtgacttt
ttcgtcaaca
gccgatgatg
tttcatcgeg
gcececgetec
gtagctgatt
gaagcgaagc
aatacgcgcg
caggaacgaa
catggctteg
tggctgttge
gtcgttaage

cgaa

Artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgc
gcgecacccgt
cgctacttgg
tctacgeegg
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgea

cagtcagcte

tatctcgggg
aattcccttt
ggactttgtg
aaggcccggt
cccgeteeca
gcttcatatg
rtcttcagea
agagccaggc
ctctgtaggce
tcggegtetg
gccatcaacg
tgcgegtegg
ccatcgcgat
cgccagtegt
gcaagtgcgt
accccgaggce

agttcgageg

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
cttceggtyg
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acgcataaac
gcetggecgg
ggcggaggat
aagcaattga
gcgcgacacg
acgaagcaac
cctcaatgtce
ctcgetcgaa
gcgceggeat
cctegetage
cataggtcgc
ctttttccat
aagcgagcaa
cgtcatccct
cgagcaacgc
gctcagccag

cggttcggat

ggtagtttat
gcgctcateg
ccggtactge
ggcgtgcetge
ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggecececg
gcggeggtge
aagggagagc

89C9C9999C3

acgcagcgat
agatgccgeg
tgcaccagac
agaaccgctg
gttgcctgat
cgcgeectec
gttcgtagtg
tgcecgegtec
cgtagacgct
ttgctgetca
gtcacctgec
ctgcggegeg
cgcecegtega
tggcgtcgaa
acgcttgttce
tcggegegtce

cacggecteg

cacagttaaa
tcatcctegg
cgggectett
tagcgctata
gctttggeeg
tcatggegac
ccggegecac
gggctcgecea
tggcecggggg
tcaacggect
gtcgaccgat

tgactatcgt

12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13704

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



cgcecgeactt
ctgggtcatt
tgcggtatte
acgtttcggc
cttgctggeg
cggcggeatce
tcagggacag
gctgatcgtc
tgtaggcgec
ggccacctcg
attggagcca
atatccatcg
tcctggecac
ggttgcctta
tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctyg
actagccctg
ggaagtcagce
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttecagacc
cgtttaatta
atttcttaat
taacgcaggg
ccgettecat
atgccgtcac
tccacgtata
cagccrgatt

ctttctcaac

atgactgtct
ttcggcgagg
ggaatcttgce
gagaagcagg
ttcgecgacge
gggatgccecg
cttcaaggat
acggcgattt
gccctatacc
acctgaatgg
atcaattctt
cgtcecgecat
gggtgcgeat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gccetgeacce
acctacatct
ccctatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgctttctce
aatcatccag
ctttecgtea
cectectgeatt
gcaggaagcc
gcgtgacatc
cagcgettet

ctgagtgagc

tctttatcat
accgcttteg
acgceetege
ccattatcge
gaggctggat
cgttgcagge
cgctcgegyce
atgcecgecte
trgtctgect
aagccggegg
gcggagaact
ctccageage
gatcgtgetce
gaatgaatca
ctgagcaaca
gtcccctacg
gatactatga
gtccgeaccg
ctctgatcca
attatgttec
gtattaacga
ttgtgcaget
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgegata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt

gcggaactca

gcaactcgta
ctggagcgeg
tcaagccttc
cggcatggceg
ggcctteccce
catgctgtec
tettaccage
ggcgagcaca
ccccgegttg
cacctcgcta
gtgaatgcge
cgcacgcggce
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgctgaa
ctgagagtca
ctgceggtag
aggcaaactg
ggatctgcat
agcgctggca
tgccacgete
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggctatacce
atatcgtcag
tttcatggat
tctgetgtge

ccgatttect

ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccggct
agcgaacgtg
tcttcggttt
gttgcccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatge
ttgaccctga
aaaggggttt
aaatcgatta
tttgatogeg
gtacgttttc
gttatcagat
gcttctgtgt
cgtagtgcga
cggggerttc
gtcattcata
tacaagataa
catcgcttte
taatccggct

gacggtgtca
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cggcagecgcet
gcctgteget
ccgccaccaa
tgggctacgt
ttctegettc
atgacgacca
tCacfggatc
tggcatggat
catggagcecg
cactccaaga
ttggcagaac
cagcgttggg
aggetggcegyg
aagcgactgce
ccgtgttteg
acagagagtg
cggccteatt
atccggetge
tgctggeacc
tgctggetac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccccecgaca
ctatgatgtt
gtgtccacct
trttgccaga
aaccacgtaa
atcgcggatt
gccgtatcgg
tgtttcagtt

gtcatattac

780

840

900

960
1020
1080
1146
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



cggacgcget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctcctg
cctgatgtat
cttcctgtat
caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcctgtag
gctcacggtc
accgttcaag
tcttrgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgctgeeca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgcgg
aagcagataa
cagcagagaa
gagccgaage
tgcttatcct
ccttactggg
actggaaaat
agacccgeca
ttccttgeat

gcecgtgageg

gtccagctca
ggcctgaaac
aagggcggca
ccagccttta
ctgacgctgt
ccecetggaac
atccttcatg
cgttctgeeg
agtatcccte
ttcatcacgg
ctgctcagta
aatgccctge
gtgcttattc
cggtcgotgt
agcccgttta
catgatatgg
gaactgatag
acgttgtteg
gttggcacgt
cgccggeata
tecectcacge
gctgagatga
agtéaagaaa
tttgacctcc
atgaataaaa
cttaaagtcg
aacagcacag
agcgeaggaa
cagagccgec
ggcgggtctg
tgcattagec
Cagagggcag
taaaacgccec
gaatccataa

cagcgaactg

cgaatgaccc
tgttctgtca
atttgtttaa
tcecggettcet
ttttecgeca
tccgecateg
gcatcactga
gaatgggatt
tcgctgaggg
gactgctgeca
tcgaatcget
gccttcaggg
tggaggtcag
ttcceccgaaa
aaatactgcet
gcgtggggct
gcatggeggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgce
tetgecatca
gcgaaaaaac
ccgaatgage
gatatcaaaa
gccagagcga
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccc
aaggcgectg

aatgtcacga

tgctcagegt
gagaagtaac
tttegteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgctcagg
cttcccgtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegtet
cgtgectttt
cagggtcacg
gctegecacc
cgccaatttc
cacgcggeag
cagcggettt
ccttgtgete
cggcatgagg
tegtgtttta
gccectgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgtcect
aagtcatgaa
gtgaccatge
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt

dadagacagc

ttcactttgce
acgertttcc
catacaaaat
ttcggegagt
ctctetetge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agcctecectg
cgcgeecaga
aaccceggtea
ccetetggoc
ttgcgecacce
gtgaataccg
ggctatcget
ctgttggaca
ggcaatcteg
ccagaactcg
aaggtcggag
agaggcactg
tccecgetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt

gactcaggtg
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tgctgtaatt
agcgectgat
cctgectatce
cgctgtegtt
ctttccatct
agatcgattt
ggctcttttt
agctcctgtt
acgtcaatta
cgctcaagaa
tgcecgetcag
gcgtgctgat
aacaaggtat
gcgtecgget
tcattaatgc
gctttcggat
aaatcgcegga
atttcacggt
gacggtttat
tctttttcac
cctttteege
gggcgeacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgecggat
gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga

cctgatggtce

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860



ggagacaaaa
agggttttaa
ctgcggaact
trrttattct
caaaggtcta
ctagcagaat
agcccatctc
attagttott
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctrtt
taacagatga
tagaacatga
gcctgaaaca
cgccteecegt
acctgaagcc
gggcagcaaa
gcggtgcgeg

taacaccatc

ggaatattca
ggtctgtrtt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgcet
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat

agaaatcctc

gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttoga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggeeg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac

agcgegattt

cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttecgttetea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttea
gaacaggtga
ttgttacage
caaagctgec
tctggaagaa
aaactagcaa
cggcggtttt
gggcgagtrt

taagcaccaa

agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgcecttatce
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcettt
caccagaaca
ttgtggcgag
acatctcaaa

CCCCCCCecy
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ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggeaa
gceegtttge
tggtgttcgg
accgceeget

taacacccaa

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
6600
6660
6720
6780
6840
6900



atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga
tgcgggctge
gcccggatta
ccacccgggg
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggcaga
tcagcgegcet
gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgctccagt
ggcagtgagc
cactttatgc
aaatcaggat
ctggagcgcec
gtgactgcga
accgtgatga
accgacgegg
tatggcgagce
gttaaaccgt
gacatgacct
acgcaactgc
gcattggcag

tttgaccacc

aaagtggctt
tcccgacaac
ctacaacaaa
tcaggcectgg
tctcgecatce
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttce
cggggcttac
tattcctecc
agtggctaat
ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggecggt
gcaacgcaat
ttcecggeteg
ctaggaacca
gtattcaaga
ttacggcage
ccggetacge
gtaccggtca
tgtgggatcg
cggatcgtgt
tggcgegett
agccgatcgt
atgcaaccga

accgtcaggt

tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccggc
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
crtacccgaa
ttgaggttat
acccttegea
tgcgeteeca
atccaccgca
taatgtaagt
tataatgtgt
aggagagtgg
cctgtacgeg
aattgagcgc
agatcgcecca
cacgactctg
tattagcgct
ctgcctgetg
gggrgeggtc
ggctgagacg
gctggcactg
ggacgcgeat

atcgaacttt
ccgtggcaaa
accgtggcete
caacaccttce
tggtgattaa
tttttgecect
caaagtcggt
ttgattccac
aagagcgeceg
ttgtctgtgce
tccggeagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgce
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcge
cctggtgttt
tagctcactc
ggaattgtga
catatgtccc
aatgacccgce
ccaggtctge
gcgttggege
cgtctgetge
" ttggcagacg
ggtttcaaca
geegtgeege
cagcctacca
agcggtcaaa

cgtgeegegy

tgctgagttg
gcaaaagttc
cctcactttc
atcacgagga
acgcgtattc
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgege
gcccggtgaa
tgcgeogtgg
ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
aaacggattt
attaggcacc
gcggataaca
caattacccg
agttcgetge
cgctgccgea
agcgctcegt
cgcactttga
tgctgageac
gcgtcgatta
tgcaaacgtc
tgattgccge
ccgcgacgeg

tcgagtcgge
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aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgacce
ccgttgeget
ttcaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgtteg
gccctggtac
gcctgaaaac
ccgggtygtyg
agcgcataaa

tagtgcegg
tggaagttec
aaattgcagg
ccaggcttga
ataacaattt
tgaagaacgc
ggcgaagecg
gattatcgaa
cgagttcgtt

gacgattagc

ggagcaaacc

cgccacgatce
cgcagcgatc
gagcgtggac
tgtcctggtt

ccgtgaacge

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
8640
8700
8760
8820
8880
8940
9000



ctggcgggcea
cgtggcgcga
ctgatctaca
gttgccactt
ctgaatttca
aatggcggta
gcecctggttc
gagtttcaga
gcgcaggtta
accggtageg
cacctggtgg
cgtcgeecag
acggatcgtc
tactaccaac
ggtgacatca
gtcctgaaac
gacagcccge
gcggtgattg
cgtctgggeg
ccgegtgact
attcgcaagce
tacacggacc
gacgecgectg
agcgacgtgce
agctttacca
tcecccggeaa
agcagccgtc
catgcgggtg
cgtttgecegg
ctgggtegtt
atctgcctgg
gacagcggtg
gttctggcegg
ctggccgaca

gcgcagtggt
gcgegggtic
cgagcggttc
tctggegtaa
tgccgatgag
cggcgtattt
gcccgaccga -
gcgaggtgga
aggcagagat
cgcctatttc
aaggctacgg
ccgttctgga
cgcaccegeg
gcgctgaagt
tggcegaggt
tgagccaggg
tggttcgeca
tgccgaccca
acagcttgea
tcatcattga
tggcgegtcc
tggcgeacgg
ttctggtcac
agccggatge
atttgttgca
acgacttgca
cgaccttege
atctgagcct
cagcaaacac
atttggegct
tgcgegecaa
cgccggaact

gtgacaaggg
ccgttgatct

tgagactctg
tgcacctggce
taccggtgct
acgtacgtgg
ccacgttatg
cgttgttaag
gctgacctttr
tcgtegtttg
ccgcaatgat
cgacgagatg
tagcaccgaa
ctacaaactg
tggtgagctg
caccgcagac
tggcccggag
cgaattcgtg
aatctatatc
agaggccctg
ggaagtggcec
gacgaccccg
gcagctgaag
ccaagcggac
cgtctgecge
gcattttacc
cgagattttt
ggcgctggea
ttcrgtgeat
ggacaaattc
ccaagtgcgce
ggagtggctg
gtccgacact
gttggcgeat
cgaggcggac
gattgttgat

gcggaagcaa
acggatgtta
ccgaaaggtg
tttgaaggceg
ggccgtcaga
agcgacctga
gttcegegeg
gtggatggtg
gtcctgggtg
aaagcgtggg
gcgggcatga
gttgacgtcc
ctggttaaga
gtctttgacg
caattcgtgt
accgtttcca
tacggtaact
gacgccgtec
aaggctgegg
tggactctgc
aagcactatg
gagctgcgta
gctgctgeag
gacctgggcg
gataﬁcgatg
gactacgtag
ggtgccagea
atcgatgccg
acggtgctgt
gagcgtatgg
gaagcgcegtg
tatcgegecc
ctggocctgyg
ccggcagege

ttgcacgtgg
gcgatgacag
cgatgtatcc
gttatgagcce
tcctgtatgg
gcacgctgtt
tctgggatat
ctgaccgtgt
gccgttacac
ttgaagaact
ttttgatcga
cagacttggg
cggacagcct
cggatggttt
atttggaccg
agctggaage
ccgegegtgce
cggtggaaga
gcctgecaatce
agaatggtct
gtgaattgct
gcetgegtea
cgttgctggg
gtgatagcct
ttceggtggg
aggccgeacg
atgagcaggt
ctaccctggce
tgaccggtgc
acctggtgga
cgcgtetgga
tggctggega
atcgtcaaac

tggtcaacca

page 103

cgacgttecg
cctggeactg
gcgtegcaac
gagcattacc
taccctgtgt
tgaagatctg
ggtgttcgac
ggcactggaa
cagcgegety
gctggatatg
tggtgcgatt
ttacttecctg
gttccecggge
ctaccgcacc
ccgtaataac

ggtctttggc

gtatctgctg

gctgaaagca
ctacgagatc
gctgacgggt
ggagcagatc
gagcggtgca
tggcagcgca
gtctgcgetg
cgtcatcgtg
caaaccgggt
caccgaagtc
agaagctccg
aaccggtttt
tggcaaattg
gaaaaccttc
tcacctggaa
gtggcagegt
tgtcctgeeg

9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040



tacagccagc
~ accagcaaga
cctagcgegt
gatagctatg
gctcatgtge
accacctggg
gcggegacgg
cgtgcgcatt
gcgcagagec
ggtctggatg
gattatggtg
cgtcatagct
ggttccattg
gacaaagata
ctgctggget
ttaccagecg
ccggctgaag
gcacgtcatt
aagggtgaac
gatggctatc
gccgaaccge
cgtgagtgge
aaagaagcaa
gcgcacatta
agcgaactgc
ggtcgetgge
aacctaggct
ggtcttgagg
cccattaagc
ccaaggagtt
aaacaatgtg
tcagcgcage
acctcccatc
cacccattaa

cctgeegecece

tgtttggtcc
tcaaaccgta
tcaccgaaga
ccaacggcta
tgtgtggtct
cgggtcaact
gcattgcacc
acgatggcct
aggatggttt
agttcgtgga
attggttgca
cgctgetgec
ctccgaccga
tccecgeacgt
tgctgtaata
gcgtcgaatc
agcatctgat
gcgececgtct
gtggtgcgec
gcgcagegge
acgcgaccct
tgaaaaccac
cttacaaagc
ccttcgaaat
tggtgceggy
tgatcgctga
gctgccaccg
ggttrtttge
gcagagfcgg
cggctaggtc
tccggteget
gtcgtacgat
cgacaatgca
ttcagctagg

cctgtcatte

gaatgcgctg
cagctatacg
tgcagacatc
cagcaactct
gccggttgec
gaacgtgceceg
gggttecgttc
gccggtcgag
ccacacgtat
ttggctgaac
gcgetttgag
gctgctgeac
ccgttttegt
tggtrgcgecg
agtttaaacg
agcagagtta
cgcaaagagc
ggcactggcg
gatttggceg
ggttgctcac
gccggaaggt
cgacagcgca
gtggtggecyg
cgaggatggt
tcagaccaat
tggcttcatc
ctgagcaata
tgagctcgag
ccgcaactat
aatccgcaat
accagatgga
gaatcggaag
agggtgeccec
tgactttgct

gtcaacattc

ggcaccgegg
agcaccattg
cgtgttatca
aagtgggcag
gtttttcget
gatatgttca
tatgagctgg
tttattgcag
cacgtgatga
gagtctggct
actgcgetge
aattaccgcc
gcggeggttc
attatcgtca
agaaggagtt
cttgagtacc
gtagagaagc
gagctgggtg
cgtggtgtcg
aaaatgcgtt
gtcctggatt
ctgcacctgg
ctgacggcac
agcgccgact
gacggtggta
ctgacggcga
actagcataa
tgaccccage
ctcggggacg
tecectttgee
ctttgtgggc
gcecggtaag
gctcccageg
tcatatgacg

ttcagcacct

agctgttgeg
gtgttgctga
gcgccacccg
gtgaagtact
gtgacatgat
cgcgecatgat
ctgcggacgg
aagccatctc
acccgtacga
gccctattca
gtgcecctgee
aaccggaacg
aagaagccaa
aatacgtcag
ctatcatgat
ctgaagatct
gtcgtegega
aaccgeeggt
tgggctctct
ttcgeageat
cggttagect
accgtttget
gttogctggg
ctggtaatgg
cccegetget
ttgcatacgc
ccecttgggg
cgccecteat
cataaacacg
tggccggaga
ggaggattgc
caattgaaga
cgacacggtt
aagcaaccgce

caatgtcgtt
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tctggeectg
ccagatcccg
tgccgtcgac
gctgcgtgaa
cttggctgat
tctgagettg
tgcccgtcaa
tactctgggt
tgatggtatc
acgcattgcg
ggatcgtcaa
tccggtgegt
gatcggeeca
cgacctgege
tgaaaccatc
gaaggcgceat
cttcattgge
tgcgattgge
gacccattgc
cggcatcgac
gccgectgag
gttttgtgcg
tttcgaagaa
cacgtttcac
gtctttcgac
atgataaatt
cctctaaacy
gccaaccgag
cagcgattta
tgccgegage
accagacgct
accgctgacc
gcctgatcca
gccectecgea

cgtagtgagce

11100
11160
11220
11280
11340
11400
11460
11520

~11580

11640
11760
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140



ctcatttttt
ccgccttegt
gtggtcaact
acagcgccga
aagccagcat
ggcecgegtece
ctgcatgeat
gtgtgattta
aaatgccagt
agaccttcca
tggagcttgt
<210>
<211>
<212>
<213>

<220>
<223>

<400> 28
ttctcatgtt

28

DNA

ttgctaacge
caccgteacc
gcgggatatc
tgcgttgatg
ccgeccagte
cacacccgtc
aggtgcggtt
cttcgggetce
actgttgggc
caacctacta
gcecttgaga
cgecgeactt
ctgggtcatt
tgcggtattc
acgtttcgge
cttgctggeg
cggeggeate

caagaccgcc
agacgatttt
gatcttcgec
cggtgaagta
cgcaaaggaa
cggcatgaat
tgccctteag
tcgtcageat
agagcgcetgg
tgcccacgtc

tcattcgega

13719

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattceg
caatttctat
ctgctecgett
ctgtggatcc
gctggegect
atgagcgcett
gccatctect
ctgggctgcet
gccttcaacc
atgactgtct
ttcggcgagg
ggaatcttgc
gagaagcagg
ttcgegacge

gggatgcceg

gatgatgaga
catcgcgete
ccgetecteg
gctgattgec
gcgaagctge
acgcgegeca
gaacgaacgc
ggcttcggea
ctgttgcacc
gttaagcagt

a

artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcategc
gcgcacecgt
cgctacttog
tctacgecgg
atatcgccga
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctce
tctttatcat
accgettteg
acgccctege
ccattatcgce
gaggctggat
cgttgcagge

gccaggectc
tgtaggcgeg
gcgtctgect
atcaacgcat
gcgtcggett
tcgcgataag
cagtcgtegt
agtgcgtcga
ccgaggeget
tcgagcgegy

gctttaatgce
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatce
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
cttceggtgg
gcaactcgta
ctggagcgceg
tcaagecttc
cggcatggeg
ggectteece

catgctgtec

gctcgaatge
ccggeatcgt
cgctagettg
aggtegegtce
tttccatctg
cgagcaacgc
catcccttydg
gcaacgcacg
cagccagteg

ttcggatcac

ggtagttrat
gcgctcatcg
ccggtactge
ggcgtgetge
ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggcceccy
gcggeggtoc
aagggagagce
gcgceggggea
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc

aggcaggtag
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cgcgtccgga
agacgctgag
ctgctcaaga
acctgccgaa
cggecgegget
ccgtcgaaaa
cgtcgaatge
cttgttcttg
gcgegtegtt

ggcetegegt

cacagttaaa
tcatcctegg
cgggectett
tagcgctata
gctrtggecg
tcatggcgac
ccggegecac
gggctegeca
tggccgggag
tcaacggect
gtcgaccgat
tgactatcgt
cggcageget
gcctgteget
ccgccaccaa
tgggctacgt
ttctegette

atgacgacca

13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13761

60
120
180
240
300
360
420
480

540
600
660
720
780
840
900
960

1020

1080



tcagggacag
gctgatcgtce
tgtaggcgcece
ggccaccteg
attggagcca
atatccatcg
tcctggecac
ggttgcctta
tgctgcaaaa
taaagtctag
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgeeg
cgtacgaaaa
aagtccgtta
tacattatgt
ccticagacc
cgtttaatta
atttcttaat
taacgcaggg
ccgettecat
atgccgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgecgcet
gtgatgaggc
gatgcccgat
gtgagaatga
ctttctectg
cctgatgtat

cttcctgtat

cttcaaggat
acggcgattt
gcectatacce
acctgaatgg
atcaattctt
cgtcegecat
gggtgegeat
ctggttagca
cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcectgeacc
acctacatct
ccectatcect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgetttetc
aatcatccag
ctttcegtca
ccretgeatt
gcaggaagcc
gcgtgacatc
cagcgettct
ctgagtgagc
gtccagctea
ggcctgaaac
aagggcggca
ccagecttta
ctgacgctgt
ccectggaac

atccttcatg

cgctegegge
atgccgectc
ttgtctgect
aagccggegg
gcggagaact
ctccageage
gatcgtgctce
gaatgaatca
ctgagcaaca
gtcccctacy
gatactatga
gtccgecaccg
ctctgatcca
attatgttcc
gtattaacga
ttgtgcagct
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtcctrt
cgccggagat
gtattctectt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgceggtt
gcggaéctca
cgaatgaccc
tgttctgtca
atttgtttaa
teccggettet
ttttccgeca
tcecgecatcg

gcatcactga

tcttaccage
ggcgagcaca
cccecgegttg
cacctcgcta
gtgaatgcgc
cgcacgeggce
ctgtcgttga
ccgatacgeg
acatgaatgg
tgctgetgaa
ctgagagtca
ctgceggtag
aggcaaactg
ggatctgeat
agcgctggea
tgccacgetce
atcgtctgaa
aagacaccgt
cttcactaac
atttgctggg
cgacgcacag
tatcaccata
tgtcagccag
ggciataccc
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttegteget
gtcgtatctg
gacgttcgeg
catcgttaac

ccagtgegtt

ctaacttcga

tggaacgggt
cgtcgeggty
acggattcac
aaaccaaccc
gcatcteggg
ggacccggcet
agcgaacgtg
tetteggttt
gttgcccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatgce
ttgaccctga
aaaggggttt
aaatcgatta
tttgatggceg
gtacgttttc
gttatcagat
gcttctgtgt
cgtagtgcga
cggggctrtc
gtcattcata
tacaagataa
catcgcttte
taatccggcet
gacggtgtca
trcactttgce
acgcetrtrttec
catacaaaat
ttcggegagt
ctctectetge
aagggactga

cagcttgtca
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tcactggacc

tggcatggat

catggagccg
cactccaaga
ttggcagaac
cagcgttggg
aggctggcgg
aagcgactge
ccgtgttteg
acagagagtg
cggecteatt
atccggetge
tgctggeacc
tgctggetac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccccecgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gccgtatcgg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cctgeetatce
cgctgtegtt
ctttccatct
agatcgattt

ggctcttttt

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



Caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcctgtag
gctcacggtc
accgttcaag
tctrtgegtt
ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcc
gcgctgeeca
gggcatactt
cggtttitac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg
aagcagataa
cagcagagaa
gagccgaage
tgcttatcct
ccttactggg
actggaaaat
agacccgcca
ttccttgeat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta

ctagcagaat

cgttctgecg
agtatcccte
ttcatcacgg
ctgctcagta
aathCCth
gtgcttatte
cggtcggtgt
agcccgttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgccggeata
tcccteacge
gctgagatga
agtgaagaaa
tttgacctec
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagccgec
ggcgggtctg
tgcattagcc
cagagggcag
taaaanCCC
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattce
gcggaattta

ttacagatac

gaatgggatt
tcgctgaggg
gactgctgea
tcgaateget
gccttcaggg
tggaggtcag
ttccccgaaa
aaatactgct
gcgtggggct
gcatggeggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgagc
gatatcaaaa
gccagagcga
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccec
aaggcgectg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct

ccacaactca

cctgctcagg
cttccegtaa
cctgecttte
gaacctgacc
aacgggaatc
cccagegrcet
cgtgectttt
cagggtcacg
gctcgecace
cgccaattte
cacgcggeag
cagcggettt
ccttgtgctce
cggcatgagg
tcgtgtttta
gcecctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgtecct
aagtcatgaa
gtgaccatgce
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt

aaggaaaagg

ctctgacttc
cgaggtagtc
agccteectg
cgcgeccaga
aacccggtca
cecterggge
ttgcgecacce
gtgaataccg
ggctatcget
ctgttggaca
ggcaatctcg
ccagaactcyg
aaggtcggag
agaggcactg
tcccgetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagce
tttcttgtat
tacccccatt
gactcaggtg
agggtgcetac
tgcgacatcce
ggatctattc
atataaacaa
acaagtrttce

actagtaatt
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agctectgtt
acgtcaatta
cgctcaagaa
tgccgeteag
gcgtgctgat
aacaaggrat
gcgtcegget
tcattaatge
gctttcggat
aaatcgcegga
atttcacggt
gacggtttat
tcttttteac
ccttttecege
gggcgcacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg

gcCagaaaagc

tctgecggat .

gataccgctg
aagtggtcag
accacatagc
tatgggtagt
Cactgccaga
cctgatggte
ttaagccttt
ttttgtaata
trtttatett
aaaaaacaca
cagcaaaggt

atcattgact

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
5040
5100
5160
5220



agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatoa
tagaacatga
gcctgaaaca
cgccteecgt
acctgaagcec
gggcagcaaa
gcggtgegeyg
taacaccatc
atccatactg
tcacgcatcc
actggtccac
atgaggcgat
gctattctga
tgcgggctge
gcccggatta

aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgetg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggcctgg
tctegecatc
gcagggrttt

caccagtgtc

gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
ctratcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgcgattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc

attgattcca

agtaagcgog

tcacctagac
gattagtecgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgcett
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacage
caaagctgcec
tctggaagaa
aaactagcaa
cggcggrttt
gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggcetce
caacaccttc
tggtgattaa
tttttgeect

caaagtcggt

caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttate
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac

tttgaggcaa

gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac

aatttttgag

tggctcacgc®aaaaacaacg

tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgettt
caccagaaca
ttgtggcgag
acatctcaaa
cceeecececcg
tgctgagttg
gcaaaagttc
cctcacttte
atcacgagga
acgcgtattce
gatgaacgtt

taatgtcagt
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atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggcaa
gcecegtrtge
tggtgttcgg
accgeecget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccecage
cggctgaccce
ccgttgeget

ttcaaaacgt

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
7080
7140
7200
7260
7320



ccacccggag
aaggcgaatg
atcttgctgt
tcacggactc
ccgeggcaga
tcagcgeget
gtaaccgtgc
cagattacaa
ggggttcact
gagcgctgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgctccagt
ggcagtgagc
cactttatgc
aaatcaggat
gccgatgtat
ccgeagtatce
cgcgaccaag
gcgcetggeac
cgtcgtetge
gtgagcgcgg
atctacggtt
gcggttageg
aaaacgggtc
gcgtrgageg
gctcagegeg
ccgetgecge
gttccgggtc
accccgaaag
ccgattccgg

ggtcgtagcet

tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattccteec
agtggctaat
ccgtegetey
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagc
gcgagcatga
tcgggecggt
gcaacgcaat
ttccggcteg
ctaggaacca
ccccacttag
gtgccgcaat
ttctgageeg
gccgtgecac
cggagtttac
agtgggcage
tcacgagcgg
tcecgetgea
cgaaagtcct
ccgaggttge
aggcctttga
tggaagcggt
cggacgaaga
gcgccattca
acgacgtcgc

ctcrggttga

cacctggtga
aagcacggca
acacatgaag
ccgggectta
gatacccgge
cgaaaaggtg
cagcgaatga
atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccttegea
tgcgctccca
atccaccgca
taatgtaagt
tataatgtgt
aggagagtgg
ccgcgeagea
gcecgetgecg
caccgttgca
cgagccggtg
gacggtcacg
cgacacccge
cgactatgtt
gtcgggtgcy
ggcggtgtcc
tccgegtetg
agcggcaage
gattgaacgc
tceggttegt
aacggagege
gtccatcgtc

gacgctgegt

ttgattccac
aagagcgecg
ttgtctgtge
tccggeagac
tctgtcacga
cgggttactg
ccgggagtaa
cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcgc
cctggtgttt
tagctcacte
ggaattgtga
catatgactg
cgtctggteg
gcagttcgtg
accgtcatgg
accgatccgg
tacggtgaac
ctgecgetga
actgtcgatt
ccggttgeeg
ttggaattge
gtggtctttg
gcacgcctga
ggtcgtgeac
ctgctgattt
atgctgeatc
gtgaattacc

cgtggcggcea

cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgcgce
gcccggtgaa
tgcgegotag
ccgggtaaaa
ggaggctatg
cgtgecgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
aaacggattt
attaggcacc
gcggataaca
taatgcctge
ccgagttgag
aagcggttcg
caggttatgc
ttagcggcecg
tgtgggegeyg
gcccaggcega
tggectgtet
gcctggeecce
tggaccgtgg
acttccacge
ccgeggeagg
tgcegecage
acaccagcgg
gcgcatgggce
tgccgetgte
ttagctattt
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gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc
aaatggacaa
cagctgtteg
gcectggtac
gcctgaaaac
ccgggtgtog
agcgcataaa
gtagtgccgg
tggaagttcc
aaattgcagg
ccaggcttga
ataacaattt
aaaaccacca
cgcgecacgat
cgaggccgea
ggaccgtecg
tactagctty
tgcaggtgcg
ctttgttgcc
gcgccatggt
gattctggcg
tgttgaactg
cggtgacgac
ccatgcgget
gccactgttc
tagcaccggt
aggcgeggtg
ccacgtcget

cacggcacat

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360



agcgacctgt
gttccgegtg
ggtgagtttg
ttcgttggtg
cgtgagttta
acgggtteccg
gtggatgtcc
gtgctgaaaa
gctttcgacg
cagtacgtgt
gcgctgtete
tacggcaata
acgcacgagg
tacgagatcc
ctgagcgaca

gaagcgctgt

gaaggtacgg

agcagcgcag
ttcagcaccc
ccggcaaacg
agccgtecga
ctggcactgyg
ccgggtegty
ttcatgtgcec
gttcgcggta
gatccggagce
ggcgatatcg
gatgtggatc
ctgtttggtc
gttaaaccgt
gatattcgtg
accagcaaat
gttgcggtct
ccggecgacg

agcttttact

ctgatctgtt
tgtgcgattt
cggacgcgag
gccgectgat
tgcacacctg
tgttgttgaa
cggaactggg
gcgcgaccect
cggatggctt
acgttgatcg
gtctggaagg
gcgagegtge
atctggcage
cgcgtgegtt
ccegtaagaa
atgaagagct
gtcgeectgt
cggacgcgeg
tgctggcaga
acctgegtge
ccttcgetag
agaagtttct
aaacgccgeg
tggactggct
aagacgacgc
tgctgegteg
gtgcggageg
tgatcgceca
cgaacgttgt
tcgtgtatgt
agagcatccc
gggcgggtga
ttcgcagega
tactgacccg

ctgaagaggg

cgaggacatc
gctgttccaa
tgcgctggac
tcaagcgctg
tctggacctg
caccegegtg
ttacttcgec
gacgcctgge
ttaccgtacg
tcgtaataac
tgtgtatgtg
acacttgctyg
cgcgctgeag
cctggttgaa
tctgeegeca
ggcacgtgaa
ttcggaaacy
ttttaccgac
gatcttcggt
attggcagcg
cgttcatggc
ggatgccggt
tacggtcctg
ggaacgtctg
cgatgccegt
ctaccgcgaa
tctgggtcty
cccggetgec
aggcaccgct
tagcaccacc
ggaacgcgec
ggtgctgcty
cttgattctg
tctgetgttt

tcgegegeac

gccetggege
gaatatcagg
gcggctgtta
tacggcagcg
cctgtgctgg
caacgtcege
accgatteec
tattaccgtc
ggcgacatta
gttgtgaagc
actcaccegc
gctgtgatcg
caggcagcec
accgageegt
cgtctgaagg
caagaggatg
gtcgagegtg
ttgggcggtg
gtcgaggtgce
cacatcgaag
gtgggccgta
gcgetggegg
ctgaccggtg
gcttcgggeg
gcacgtctgg
ctggcagegg
gcgggtgaga
ctggtcaacc
gaactgattc
gcgattagca
ctgaccgatg
cgcgaggege
gcgcaccege
agcatcctga

ttcgacggte

gtcctaccge
ctgaattggc
aggcagatct
caccgcetgtce
acggttatgg
cggtcaccga
cgtacccacg
gcccagaggt
tggcggaagt
tggcecaggg
tgattcgeca
tgccgacgeg
gtgagagcga
tctecectgge
cgcgetatgg
cggttegtgt
cagcgegtge
attctctgte
cggtgggtac
ctcgtegtgce
cggtcgtocg
aagcggegea
cgaacggtta
gtggcegtcet
atgcggegrt
gtcgectgga
cgtggegicg
acgtcttgec
gcectggeact
ccacgctgga
catatgcagce
acgctegect
atcacaccgg

gcactggctt
tgccggtoga
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gctgttgttt
acgtcgegea
gcgtgaacgt
cgccgaactg
tagcaccgaa

tatcaagctg

cggcgaattg

caccgcagct
tggcccggac
tgagttcgtt
gatttacgtg
cgagaattgt
gttgaactct
caacggtttg
cgagcgtctg
gctgegegat
gcrgetgggt
ggcgttgtcec
tgtcctgage
gtcrggtrgeg

“tgcgggegac

gctgecggea
tctgggtegt
ggtgtgcgtg
cgacagcggt
tgtettgget
cctggccgag
gtacgagcaa
gaccgcgegt
cgagacgagc
gggctracggt
ggcgcetrgecg
ccaactgaat
ggcgecgact

ttttaccget

9420
9480
9540
9600
9660

9720

9780

9840

9300

9960
10020
10080
10140
10200
10260
10320
10380
106440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460



gaggctatca
aatccgcatg
cacccgetge
agcctgeegg
cctcagecge
gaggctggca
tacgcgacgg
atcatgattg
gaagatctga
cgtcgegact
ccgecggttg
ggctctctga
cgcagecatcg
gttagcctge
cgtttgctgt
tggctgggtt
ggtaatggca
ccgetgetgt
gcatacgcat
ccttggggec
cccctcatge
taaacacgca
gccggagatg
aggattgcac
attgaagaac
acacggttgc
gcaaccgege
atgtcgttcg
tcgaatgeeg
ggcatcgtag
ctagcttgct
gtcgegtcac
tccatctgeg

agcaacgeec

acaccctggg
acgacggcgt
gcegtttgec
aacatcaccg
cgaccccgac
tcggeccaga
atctgcgeca
aaaccatctt
aggcgceatcc
tcattggege
cgattggcaa
cccattgega
gcatcgacgc
cgcctgageg
tttgtgcgaa
tcgaagaagc
cgtttcacag
ctrtcgacgg
gataaattaa
tctaaacggg
céaccgagcc
gcgatttacc
ccgegagcaa
cagacgcttce
cgctgaccac
ctgatccaca
ccteegeace
tagtgagcct
cgtcecggacc
acgctgaggt
gctcaagaac
ctgccgaaaa
gcgeggetgg
gtcgaaaact

cgcacageccg
gagcctggat
gcatacgacc
tccgcacacg
cagcccggtt
taatgatatc
actgggtctg
accagecggce
ggctgaagag
acgtcattgce
gggtgaacgt
tggctatcge
cgaaccgcac
tgagtggctg
agaagcaact
gcacattacc
cgaactgctg
tcgctggetg
cctaggetge
tcttgagggg
cattaagcgce
aaggagttcg
acaatgtgtc
agcgcagegt
ctcccateeg
cccattaatt
tgcegeecce
cattttttca
gcettegtag
ggtcaactga
agcgccgacg
gccageatcg
ccgegteccg

gcatgcattg

attagcgege
accttcatca
tggagcecge
ttgctgecte
ccggecaccc
ccgeacatca
cgctaataag
gtcgaatcag
catctgatcg
gccegtetgg
ggtgcgecga
gcagcggegg
gcgaccctge
aaaaccaccg
tacaaagcgt
ttcgaaatcg
gtgcegggte
atcgctgatg
tgccaccget
Ttrtttgctg
agagtcggcec
gctaggtcaa
cggtecgetac
cgtacgatga
acaatgcaag
cagctaggtg
tgtcattcgt
agaccgccga
acgattrtca
tcttegecce
gtgaagtagc
caaaggaagc
gcatgaatac

cccttcagga

accgtaccta
cttggctgga
gtctggaaac
tgctgcatge
attttcatga
cgcaaaactt
tttaaacgag
cagagttact
caaagagcgt
cactggcgga
tttggccgeg
ttgctcacaa
cggaaggtgt
acagcgcact
ggtggccget
aggatggtag
agaccaatga
gcttcatect
gagcaataac
agctcgagtg
gcaactatct
tccgeaatte
cagatggact
atcggaaggce
ggtgccccge
actttgettc
caacattctt
tgatgagagc
tcgegetctg
gctcctegge
tgattgccat
gaagctgege
gcgegecatc

acgaacgeca
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taatgcggta
agaggctggt
cgccttgege
gtttgcaacc
ggcagtgcgt
gattaccaag
aaggagttct
tgagtaccct
agagaagcgt
gctgggtgaa
tggtgtcgtg
aatgegtttt
cctggattcg
gcacctggac
gacggcacgt
cgccgactct
cggtggtacc
gacggcgatt
tagcataacc
accccageceg
€ggggacgca
cctrtgectg
ttgtgggcgg
ccggtaagca
tcccagegeg
atatgacgaa
cagcacctca
caggcctcge
taggcgegec
gtctgecteg
caacgcatag
gtcggetttt
gcgataageg

gtcgtegtca

11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500



tcccttggeg tcgaatgegt gtgatttatce

aacgcacgct tgttcttgaa atgccagtag

gccagtegge gegtcgttag accttecatg

cggatcacgg cctcgegttg gagettgtte

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

<220>
<223>

<400> 29
ttctcatgtt

DNA

ttgctaacgc
caccgtcacc
gcgggatatc
tgcgttgatg
ccgecccagtc
cacacccgte
aggtgeggte
cttecgggetc
actgttgggce
caacctacta
gcccttgaga
cgcegeactt
ctgggtcatt
tgcogtattce
acgtrtteggce
cttgetggeg
cggcggeatc
tcagggacag
gctgatcgtc
tgtaggcgec
ggccaccteg
attggagcca
atatccatcg
teetggecac

ggttgectta

29
13842

vector

tgacagctta
agtcaggcac
ctggatgctg
gtccattecg
caatttctat
ctgctegett
ctgtggatcc
gctggegect
atgagcgett
gccatctect
ctgggctget
gccttcaacc
atgactgtct
ttcggegagg
ggaatcttgc
gagaagcagg
Ttcgegacge
gggatgceeg
cttcaaggat
acggcgatrt
gcectatacc
acctgaatgg
atcaattctt
cgtccgecat
gggtgcgeat
ctggttagca

Artificial Sequence

tcatcgataa
cgtgtatgaa
taggcatagg
acagcatcgc
gcgcaccegt
cgctacttgg
tctacgeegg
atatcgecga
gtttcggegt
tgcatgcacc
tcctaatgea
cagtcagctc
tctttatcat
accgettteg
acgecctege
ccattatcgc
gaggctggat
cgttgcagge
cgctegegge
atgcegectce
ttgtctgect
aagccggegg
gcggagaact
ctccagcage
gatcgtgctc

gaatgaatca

gtcagcatgg cttcggcaag tgcgtcgagce

agcgetgget gttgcaccce gaggcgetca

cccacgtcgt taagcagttc gagcgeggtt

attcgcgaa

gctttaatge
atctaacaat
cttggttatg
cagtcactat
tctcggagea
agccactatc
acgcatcgtg
catcaccgat
gggtatggtg
attccttgeg
ggagtcgcat
cttceggtag
gcaactcgta
ctggagcgeg
tcaagccttc
cggcatggcg
ggcctteece
catgctgtcc
tcttaccage
ggcgagcaca
ccccgegttg
cacctcgcta
gtgaatgcge
cgcacgcgge
ctgtcgttga

ccgatacgeg

ggtagtttat
gcgcetcatcg
ccggtactge
ggcgtgctge
ctgtccgacc
gactacgcga
gccggeatca
ggggaagatc
gcaggceecy
gcggeggtgc
aagggagagc
gcgcggggea
ggacaggtgc
acgatgatcg
gtcactggtc
gccgacgege
attatgattc
aggcaggtag
ctaacttcga
tggaacgggt
cgtcgeggtg
acggattcac
aaaccaaccc
gcatctcggg
ggacccggact
agcgaacgtg
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cacagttaaa
tcatcctegg
cgggectett
tagcgctata
gctttggecy
tcatggcgac
ccggegeeac
gggctcgeca
tggceggggyg
tcaacggect

gtcgaccgat

tgactatcgt -

cggcageget
gcectgteget
ccgeccaccaa
tgggctacgt
ttctegette
atgacgacca
tcactggacc
tggcatggat
catggagcecg
cactccaaga
ttggcagaac
cagcgttggg
aggcetggegg

aagcgactgc

13560
13620
13680
13719

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



tgctgcaaaa
taaagtctgg
gaaccaaccg
tcttattctg
actagccctg
ggaagtcagc
cctgtggaac
tctggtgecg
cgtacgaaaa
aagtccgtta
tacattatgt
ccttcagacc
cgtttaatta
atttcttaat
taacgcagag
ccgettecat
atgecgtcac
tccacgtata
cagcctgatt
ctttctcaac
cggacgeget
gtgatgaggc
gatgcccgat
gtgagaatga
ctttetectg
cctgatgtat
cttectgtat
caaaatcaaa
ttagcgtcag
cgctgtcacg
tggcetgtag
gctcacggtce
accgttcaag

tctttgegtt

cgtctgegac
aaacgcggaa
gtgataccac
agttacaaca
cgtcagatgg
gcectgeacc
acctacatct
ccctateect
cgtacggtaa
agtgccaatt
ttcgatatat
ccatatcctt
atgctttctc
aatcatccag
ctttecgtea
cctetgeatt
gcaggaagcc
gcgtgacatc
cagcgettct
ctgagtgagc
gtccagctca
ggcctgaaac
aagggcggca
ccagccttta
ctgacgctgt
ccecctggaac
atccttcatg
cgttctgecg
agtatcccte
ttcatcacgg
ctgctcagta
aatgcectge

gtgcttattc

cggtcggtgt

ctgagcaaca
gtccectacg
gatactatga
gtccgeaccg
ctctgatcca
attatgttcc
gtattaacga
ttgtgcaget
gaggaaaatt
ttcgattaaa
cagacagtta
aatgtccttt
cgccggagat
gtattctctt
cagcgcgata
tcagcaatct
aggacgaaga
tcacgacgca
gtcgeeggtt
gcggaactca
cgaatgaccc
tgttctgtca
atttgtttaa

tccggettet

ttttccgeca

tccgecateg
gcatcactga
gaatgggatt
tcgetgaggg
gactgctgea
tcgaatcget
gccttcaggg
tggaggtcag

ttccccgaaa

acatgaatgg
tgctgetgaa
ctgagagtca
ctgccggtag
aggcaaactg
ggatctgeat
agcgctogea
tgccacgete
atcgtctgaa
aagacaccgt
cttcactaac
atttgetggg
cgacgcacag
tatcaccata
tgtcagccag
ggctataccce
atatcgtcag
tttcatggat
tctgetgtge
ccgatttect
tgctcagegt
gagaagtaac
tttegteget
gtcgtatctg
gacgttcgeg
catcgttaac
ccagtgegtt
cctgeteagg
cttccegtaa
cctgectttc
gaacctgacc
aacgggaatc
cccagegtct

cgtgectttt

tcttcggttt
gttgeccgea
acgccatgag
ctacttgact
ccaaaatatc
cgcaggatgce
ftgaccctga
aaaggggttt
aaatcgatta
tttgatggeg
gtacgttttc
gttatcagat
gcttctgtgt
cgtagtgcga
cggggcetttce
gtcattcata
tacaagataa
catcgettece
taatccggcet
gacggtgtca
ttcactttgc
acgcttttcc
catacaaaat
ttcggegagt
ctctectctge
aagggactga
cagcttgtca
ctctgacttc
cgaggtagtc
agccteectg
cgcgeccaga
aacccggtca
ccectetggge

ttgegecace
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ccgtgttrteg
acagagagtg
cggectcatt
atccggetge
tgctggcacc
tgctggetac
gtgatttttc
gaggtccaac
gtagacaaga
ttttccaatg
gttctattgg
ccececcgaca
ctatgatgtt
gtgtccacct
ttttgccaga
aaccacgtaa
atcgcggatt
gccgtategg
tgtttcagtt
gtcatattac
tgctgtaatt
agcgectgat
cctgectatce
cgctgtegtt
ctttccatct
agatcgattt
ggctcrtttt
agctectgtt
acgtcaatta
cgctcaagaa
tgcecgetcag
gcgtgetgat
aacaaggtat

gcgteccgget

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600



ctttggtgtt
gttcagagaa
tatggatagc
caagctcaag
aggtacagcec
gcgctgecca
gggcatactt
cggtttttac
ttctgaacga
tgtagtggga
ggtaaacagc
atattcgegg
aagcagataa
cagcagagaa
gagccgaage
tgcttatcct
cctractggg
actggaaaat
agacccgcca
ttccttgeat
gcegtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattet
caaaggtcta
ctagcagaat
agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa

aaaaaaattc

agccegttta
catgatatgg
gaactgatag
acgttgttcg
gttggcacgt
cgccggeata
tccctecacge
gctgagatga
agtgaagaaa
tttgacctec
atgaataaaa
cttaaagtcg
aacagcacag
agcgcaggaa
cagagccgec
ggcgggtctg
tgcattagcec
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttatte
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cectttggtta
aaattagaat

ataaaatata

aaatactgct
gcgtgggget
gcatggcggt
ggttttaact
tcagacgtgt
ttgccggact
gcaatataat
taggatgcca
gtctaagtgc
tctgecatca
gcgaaaaaac
ccgaatgage
gatatcaaaa
gccagagega
cgtaaagccc
gttgacagta
agtctgaatg
gaactgctga
tgagaagccec
aaggcgectg
aatgtcacga
gcgatttgec
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagce
aaggctrtga
tagtttttag

atctggaaca

cagggtcacg
gctecgecace
cgccaatttc
cacgcggcag
cagcggcttt
ccttgtgcetce
cggcatgagg
tcgtgtttta
gccctgataa
tgagcgtaat
aggaacaatg
aacagaaact
cgctgtecct
aagtcatgaa
gtgaccatgc
agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgeg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcge
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata

tgttaagtct

gtgaataccy
ggctatcgcet
ctgttggaca
ggcaatctcg
ccagaactcg
aaggtcggag
agaggcactg
tccegetgaa
ataaaagagt
cattccgtta
ggcagcagaa
tatgctgata
gctgatgaag
cctgatacag
tctgtaccag
gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgeccttatc

tttgaaaaca
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tcattaatge
gctttcggat
aaatcgegga
atttcacggt
gacggtttat
tctttttcac
cctttteege
gggcgeacgt
tatcagggat
gcattcagga
agagtgcagt
ctgacggata
gctgaacagg
gcagaaaagc
tctgeeggat
gataccgcety
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggte
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt

aatactctat

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
5280
5340
5400
5460
5520
5580
5640
5700



gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgeceteeegt
acctgaagcc
gggcagcaaa
gcggtgcgeg
taacaccatc
atccatactg
tcacgcatec
actggtccac
atgaggcgat
gctattctga
tgcgggctge
gcccggatta
ccacccgggg
aaggcgaatg
atcttgetgt
tcacggactc
ccgcggeaga
tcagcgeget

gtaaccgtgce

gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtec
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgtactt
caagatccat
agaaatcctc
aaagtggctt
tcccgacaac
ctacaacaaa
tcaggecetgg
tctegecatce
gcagggtttt
caccagtgtc
tgaaatcgca
gaaagtcaga
tgacagcaac
agaagccttc
cggggcttac
tattcecteec

agtggctaat

taaaagaact
ttaagttcat
ttttgaaacc
agcgaggeceg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
ttggacgttc
tatgttaaac
agcgegattt
tgttgaataa
acagaccatt
gctctcatca
tatgagtcgg
accaccgttc
attgattcca
agtaagcggg
cacctggtga
aagcacggca
acacatgaag
ccgggeetta
gatacccggc
cgaaaaggtg

cagcgaatga

aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctea
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagce
caaagctgece
tctggaagaa
aaactagcaa
cggcggttte
gggcgagttt
taagcaccaa
atcgaacttt
ccgtggcaaa
accgtggcetc
caacaccttc
tggtgattaa
tttttgecct
caaagtcggt
ttgattccac
aagagcgcecg
ttgtctogtgce
tccggeagac
tctgtcacga
cgggttactg
ccgggagtaa

aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacge
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
ttgtggcgag
acatctcaaa
ccececccccy
tgctgagttg
gcaaaagttc
ccteacttte
atcacgagga
acgcgtattce
gatgaacgtt
taatgtcagt
cgggctgaag
tcgtatctgg
agacctgtcg
tcacagaaaa
tgaactgcgce
gccecggtgaa
tgcgcagtgg
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aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac

cacatagaca

‘gagccagtga

cagccggcaa
gccegtttge
tggtgttcgg
accgeecget
taacacccaa
aaggatcaga
agaatcacca
tggctggatg
aggccccage
cggctgaccc
ccgttgeget
ttecaaaacgt
gtctttggtg
cgaaagttgc
ctgaataacg
atcagggcag
cgcaaaaaaa
tatgcagacc

aaatggacaa

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740



cagattacaa
ggggttcact
gagcgcetgaa
acaacccgct
tgaactacaa
atatgcacaa
gctaccatca
tcgctccagt
ggggcagtga
‘gacactttat
ttaaatcagg
aagtatccag
atctggacgc
cggcacgtga
cggatcgtcc
gtaccagcgce
atgtccgege
atgttgtggc
cgtatctggg
cgatcgtcga
ccgtcgaggce
cggaagttga
gtatcgcggt
‘ctgagccgat
gttccaccgg
ccactgaact
tgaatcacct
atttegttec
ccgagatggg
tcgatcgett
aactgcgtga
tggctgcega
acggtctgac
tggactataa
cgcgtggega

ccgtegeteg
gacgctgegt
caaaatgacg
acgggggaga
agcagacccg
gaacaggagce
gcgagcatga
tcgggeegat
gcgcaacgca
gcttecgget
atctaggaac
caccggtccg
gcgtgacgaa
accgggtctg

ggcgetggge

tcagttgcetg
aatcgeeggt
aactgrtggt
cctggttgec
agaggttgag
ggccttggge
cgaacagcgce
caccgttgag
gtttaccggc
tttgccgaaa
gatgccggat
gggtggtcgt
ggagagcgat
cctggtgecg
tgaagttgct
gcaggtgceg
gatgcgeage
ggaagttggt
gctgatcgat
gctgectggtt

atagcggaaa
gactacgatg
aaagcaggta
cttacccgaa
ttgaggttat
acccrtegea
tgcgetccca
atccaccteg
attaatgtaa
cgtataatgt
caaggagagt
atttctgcag
gaatttcgca
cgtctgeege
tggcgtgege
ccgegetteg
gcttggegec
ttcgcgageg
gtgcecgetge
ccgtcgacgt
agctccagec
gaggcggttg
acgctgggtg
gatacggacg
ggcgecatgt
ttcgecgaca
atcccgctga
ctgagcaccc
cgtgtggcag
ggcacggaca
ggcggtcgea
ttcattgaga
atggtcacca
gttccggage

aaatccctga

cggcgatgta
gtcaggttgc
tgcctgaaag
atctgattta
cagttcgatg
ttaagctgtg
cagcattcgc
cacctggtgt
gttagctcac
gtggaattgt
ggcatatgac
cacgtcagca
cgaccaaacc
aaatcctgga
gcagcctgac
acacgatgac
acgatgctac
cagaatacct
aacataacgc
tggeggctyg
tgcgeegtgt
accgtgcgeg
acgtcattga
agcgtctgge
ataccgageg
cccecggttat
gcaccgegtt
tgttcgatga
aaatgttgta
cggcgacgge
ttgttactge
cgtgcctgag
aggatggttt
tgggttactt

ccgcaacccee

ccgggtaaaa
ggaggctatg
cgtgcgtatt
ttcaacaaag
cacaatcagc
gtggtaacaa
cttggcagta
ttaaacggat
tcattaggca
gagcggataa
tgacgacgca
agttgcggac
ggactctgeg
aatctttgec
caccgatgcg
gtaccgtgaa
caacccggtg
gaccatcgat
gaccgcatcc
cgtgggctac
ggttgtgttt
tagcaaactg
gcgtggecgt
aatgattatg
tatgctgtge
caatgtcaac
ccaggecggt
ttggaatcty
ccagegttac
acaagcgegt
cttctgtgge
cgtgcatgty
gattacgcaa
cctgaccgac

gggttacttc
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cagctgttcg
gccctggtac
gcctgaaaac
ccgggtgtgg
agcgcataaa
gtagtgccgg
tggaagttcc
ttaaattgca
ccccaggett
caataacaat
aagagagcaa
cgcattcgeg
ctgcagctgg
gaaggttacg
gcgactggece
ctgtgggega
gcaccgggtg
ctggtctgtg
cgtctgegtc
ctggacttgg
gattatcgtc
gcgggtgcag
accctgeege
tataccagcg
cgtctgtgga
ttcatgccge
ggtacctctt
gtccgtecga
cagagcgegg
gctcaggecg
accgcaccge
ctggacggtt
ccgeeggttt
aaaccgtatc

aagcgtccag

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
95660
9720
9780
9840



atgtcaccgc
agctggaacc
aaggtgagtt
gtcaaatctt
cggatgacgc
agagcctgeg
ttgttgtgga
tgctgegtce
tggctgaaag
tgatcttcac
cgcecggatge
atctgttgeg
ccgacctggg
cgacctttge
tggataagtt
gtaccccgea
tggagtggtt
cggacgcetge
tgctggageg
gtgagccaaa
tgattgtcca
cgaatgtegt
tcacgtacat
acggcgacat
acgcaaactc
tgceggttge
tgaacgtgec
cgggtagett
tgccagegga
cgcaggattc
ctctggacgt
actatgacga
gtcagcactc

gtgcgectge

caatgcattc
tagccgtctg
cgttgecgtce
tgtgtacggce
agcccaaaag
ccaagcggcet
aaccgagceg
aaaactgaaa
ccgegttacg
gttgacccgt
gttgttcatt
tgacatcttce
tcagctggca
gaccgtccac
catcgacgca
cactgtgctg
ggaacgtctg
ggcagcageg
tttccgeacg
cctgggtctg
tccagcagca
cggcactgceg
gtccaccgtg
ccgcacggtt
gaagtgggcg
ggtttttecge
ggacgcgttt
ttatcaaacc
tittgtcgct
tggtgcatat
gttcgtggat
gtggctgagce
cgtcctgecy

gcctaccgat

gacccagaag
gcctacgtgg
gctcgtetgg
aacagcgagc
tatgcgggtg
aagctggceag
tttagcgagy
gagcactacg
gagctgegtyg
gcggcggaag
gaactgggtg
gacgttgagg
gagtatgtgg
ggtcgeggty
accaccctgg
ctgaccggtg
gcggagacgg
aaacgcctgg
ctggcagegg
caacagggca
ctggtcaacc
gagctgattc
gctgtegege
tcggctctge
ggtgaagtac
agcgacatga
acgcgtctga
gaccctcgeg
gaagcggtta
cgcagctttg
tggctgattg
cgctttacca
ctgctggacg
gtgtttcgta

gctattaccg
atcgtcgcaa
aagccgtttt
gcccgtactt
acccgggtgg
aactgcaaag
ataatggctt
gcgcacgect
ccetgegtga
cgctgetggg
gtgatagctt
tgceggtegg
aatccgaacg
ccacgcaggt
cagaagcacc
cgaacggcta
gtggcaagct
agagcgtgtt
atcatctgga
cctgggageg
atgtgctgece
gtttggccat
tgagcgttga
gtceggtga
tgctgegega
tecctggcaca
tctttagect
gcaaccgtge
ccacgetggg
atgttatgaa
cgggtggtca
ccgeectgeg
cttatcgtaa

gcgeggtreg

tacgggcgac
taacgtcctg
tagcagegece
gctggeggtc
tctgaaaagce
ctacgaagtt
gctgageggt
ggaacagctyg
gggtgctgct
tttggceggt
gagcgegetg
tatgattacc
tgcgteegge
gcgegetgea
ggcattgccg
cctgggeegt
gattagcatt
cgacagegge
agttatcgtc
cctggegeag
gtacgaccag
caccactcgce
cccggetgece
tggtggctat
ggcacacgat
tagccgttac
gctgacgacc
tattgcgcac
cgagcagatc
cccgecacgac
cgatattecgce
cgcactgecg
gccggaaacc

tgaggcgaag
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gtgatggcgg
aagctggcac
gcactggtgc
gtggtaccga
gcgtrgggty
ccggttgatt
gtcggcaaac
tatgcagacc
gatcaccctg
ggtccgectg
acgtttagca
ggtccggega
agccgtegtc
gacttgacgt
cgtgcgaccg
ttcttgattc
attcgtgeag
gatccgcaac
ggtgatattg
tcggtcgatt
ctgttcggtc
attaaacctg
ttcgecgagg
gcgaatggtt
ctgtgeggec
gcaggccaac
ggcatcgcac
tacgacggtc
gcgactgeeg
gatggcatrct
cgtatcgatg
gacaaacaac
ccgetgegtg
attggtgcgg

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880



ccgaggatat
tgctgggtct
ttaccagccg
ccggctgaag
gcacgtcatt
aagggtgaac
gatggctatc
gccgaaccge
cgtgagtggce
aaagaagcaa
gcgcacatta
agcgaactgc
ggtcgetgge
aacctaggct
ggtcttgagg
ccgeecctea
gcataaacac
ctggceggag
cggaggattg
gcaattgaag
gcgacacggt
gaagcaaccg
tcaatgtcgt
cgctcgaatg
gccggeatcg
tcgetagett
taggtcgegt
ttttccatct
gcgagcaacg
tcatcccttg
agcaacgcac
tcagccagtc

gttcggatca

cccacatctg
ggtgtaataa
gcgtcgaatc
agcatctgat
gcgeecgtcet
gtggtgcgec
gcgcagegge
acgcgaccct
tgaaaaccac
cttacaaagc
ccttecgaaat
tggtgccggg
tgatcgctga
gctgecaccg
ggttttttgc
tgccaaccga
gcagcgattt
atgccgegag
caccagacgc
aaccgctgac
tgcctgatec
cgccctecge
tcgtagtgag
ccgegtecgg
tagacgctga
gctgctcaag
cacctgccga
gcggegegge
cccgtcgaaa
gcgtcgaatg
gcttgttett
ggcgegtegt
cggeetegeg

agcgcggeac
gtttaaacag
agcagagtta
cgcaaagagc
ggcactggceg
gatttggceg
ggttgctcac
gccggaaggt
cgacagcgca
gtggtggccg
cgaggatggt
tcagaccaat
tggctteatc
ctgagcaata
tgaaacctca
gcccattaag
accaaggagt
caaacaatgt
ttcagcgeag
cacctcccat
acacccatta
acctgecgec
cctecattrtt
accgectteg
ggtggtcaac
aacagcgeeg
aaagccagca
tggecgegte
actgcatgea
cgtgtgattt
gaaatgccag
tagaccttce

ttggagcttyg

tgattgacaa
agaaggagtt
cttgagtacc
gtagagaagc
gagctgggtg
cgtggtgtcg
aaaatgcgtt
gtcctggatt
ctgcacctgg
ctgacggcac
agcgccgact
gacggtggta
ctgacggcga
actagcataa
ggcatttgag
cgcagagtcg
tcggetaggt
gtccggtege
cgtcgtacga
ccgacaatgc
attcagctag
ccctgteatt
tcaagaccgce
tagacgattt
tgatcttege
acggtgaagt
tcgcaaagga
ccggcatgaa
ttgcccttca
atcgtcagca
tagagcgcetg
atgcccacgt

ttcattcgeg

atacgtggcec
ctatcatgat
ctgaagatct
gtcgtecgega
aaccgceggt
tgggctctet
ttcgcageat
cggttagect
accgtttget
gttggctggg
ctggtaatgg
ccecegetget
ttgcatacge
ccecettgggg
aagccctega
gccgcaacta
caatccgcaa
taccagatgg
tgaatcggaa
aagggtgccc
gtgactttgc
cgtcaacatt
cgatgatgag
tcatcgeget
ccegetecte
agctgattge
agcgaagctg
tacgcgegec
ggaacgaacg
tggcttegge
gctgttgeac
cgttaagcag

aa
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gacttgcgtt
tgaaaccatc
gaaggcgcat
cttcattggc
tgcgattggc
gacccattgc
cggcatcgac
gcegectgag
gttttgtgeg
tttcgaagaa
cacgtttcac
gtctttcgac
atgataaatt

cctctaaacg

‘gtgaccccag

tcteggggac
ttcccttige
actttgtggg
ggcccggtaa
cgctcccage
ttcatatgac
cttcagcacc
agccaggect
ctgtaggcge
ggcgtctgec
catcaacgca
cgcgtcgget
atcgcgataa
ccagtcgtcg
aagtgcgtcg
cccgaggege

ttcgagegeg

11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13842



<210> SEQ ID NO 30
<211> LENGTH: 256
<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Asn Asn
1

val
Asp
Gly
Ala
65

Trp
Glu
Ala
Gln
Ala
145
Leu
Asn
GlIn
Leu
ser

225

His

Leu
Glu
Phe
50

Glu
Ser
Arg
Arg
Gln
130
Leu
Lys
Gly
Asn
val
210

Glu

Pro

Leu
Glu
35

Gly
Ala
Leu
val
ASp
115
Gln
Gln
Lys
Gly
val
195
Pro

Ser

Ala

Ile
His
20

Leu
Arg
val
Gly
Gln
100
Glu
Leu
Thr
Thr
Leu
180
Ser
Arg

Tyr

Glu

Escherichia

30

Trp Trp Gln
5

Gly
Ser
Ser
Leu
Gly
85

Ala
Trp
Ser
Met
val
165
Glu
Met
Lys

Ile

Phe
245

<210> SEQ ID NO 31
<211> LENGTH: 448

<212> TYPE: PRT
<213> ORGANISM: Escherichia

<400> SEQUENCE: 31

Trp
ser
Arg
Gln
70

Leu
Leu
Pro
Asp

135
Gly

150
Leu
Ile
Pro
val
Phe

230
Cys

Gly
His
Gly
55

Gln
val
val
Gly
Asp
Thr
Ala
Leu
Phe
val
215

Ala

His

Met val Met Ser GIn Lys Thr
1 5

Ala val Ala Leu Ile ser Thr

coil strain K-12 substrain w3110

Thr Lys Gly GIn Gly Asn val His Leu
10 15

Leu Asn Ala Glu val Trp Arg Cys Ile
25 30

Phe Thr Leu His Leu val Asp Leu Pro
40 45

Phe Gly Ala Leu Ser Leu Ala Asp Met
60

Ala Pro Asp Lys Ala Ile Trp Leu Gly
75 80

Ala Ser Gln Ile Ala Leu Thr His Pro
90 95

Thr val Ala Ser Ser Pro Cys Phe sSer
105 110

Ile Lys Pro Asp val Leu Ala Gly phe
120 125

Phe GIn Arg Thr val Glu Arg Phe Leu
140

Glu Thr Ala Arg GIn Asp Ala Arg Ala
155 160

Leu Pro Met Pro Glu val Asp val Leu
170 175

Lys Thr val Asp Leu Arg GIn Pro Leu
185 190

Leu Arg Leu Tyr Gly Tyr Leu Asp Gly
200 205

Pro Met Leu Asp Lys Leu Trp Pro His
220

Lys Ala Ala His Ala Pro Phe Ile Ser
235 240

Leu Leu val Ala Leu Lys GIn Arg val
250 255

coii strain K-12 substrain w3110

Leu Phe Thr Lys Ser Ala Leu Ala val

GIn Ala Trp Ser Ala Gly Phe Gln Leu
25 30
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Asnh
Ala
Thr
65

Pro
Ala
Ala
Tyr
Gly
145
Tyr
Tyr
val
Gln
Ala
225
Leu
Glu
Ala
Thr
Ser
305
Ala
Ser
Arg

Arg

Ser
385

Glu
Ile
50

Met
Asp
Asp
Pro
Gly
130
Gly
Arg
Ala
Ala
Ala
210
His
Tyr
val
Phe
GlIn
290
Gly
Tyr
Gly
Ile
Thr

370
Ile

Phe
35

Ala
Phe
val
Asn
Ile
115
Leu
Thr
Leu
Arg
Gly
195
Leu
Leu
Glu
Lys
Asn
275
Ser
Tyr
Thr
Asp
Ala
355

Gly

Ser

ser
Asp
Asp
Asn
Ile
100
Asn
Ala
Thr
Asn

165

Ala
180
Gln
Ala
Asn
Leu
Ile
260
Asn
Gly
Asn
Ser
Thr
340
l.eu

Ile

Ile

Ser
Asp
Arg
ITe
85

Ala
Asp
Thr
ASD
Asn
Lys
Ile
Ala
Gly
Asp
245
Asp
Tyr
Tyr
Arg
Trp
325
Leu
Gly

Ala

Pro

Ser
Ala
Pro
70

Ser
Pro
Gln
Glu
Leu
150
Ala
Ile
Met
Thr
AsSn
230
Lys
Phe
Gly
Leu
val
310
Ser
Phe
Thr

Phe

Asp
390

Gly
Gly
55

Thr
Gly
Thr
Phe
Phe
135
Glu
Trp
Glu
Gln
Ala
215
GIn
AsSn
Lys
Leu
Thr
295
Asp
Gln
Gln
Thr
Asp

375
GlIn

Leu
40

Asn
Phe
Thr
Ala
Gly
120
Asn
Thr
Ser
Arg
ser
200
Asn
Trp
Asn
Gly
Pro
280
Leu
Pro
Phe
Lys
Tyr
360

Asp

Asp

Gly
val
Ser
Ser
Trp
105
Trp
Asp
Met
Phe
Phe
185
Pro
Gly
Gly
Arg
AsSn
265
Ile
Asn
Gln
Gln
His
345
Tyr

Ser

Arg

Arg
Ser
Ala
Pro
90

val
Gly
Thr
Asn
Gly
170
Ala
Ala
Ile
Phe
TYyr
250
Tyr
Pro
Leu
Trp
Gln
330
Glu
Tyr

Pro

Phe

Ala
Arg
Gly
75

Ser
Pro
Ala
Tyr
Leu
155
Leu
Gly
Gly
Asp
Gly
235
Ala
Ser
Thr
Pro
Ala
315
Leu
Gly
Asp

val

Trp
395

Tyr

Asn
60

Ala
Gly
AsSn
Ser
Ala
140
Asnh
Gly
Asp
Gln
Ser
220
Trp
Leu
Ser
Ala
Glu
300
Ile
Lys
Phe
Asp
Pro

380

Leu
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Ser
45

Pro
val
Arg
Met
Ile
125
Gly
Leu
Phe
Leu
Thr
205
Ash
Asnh
Thr
Asp
Thr
285
Met
His
Ala
Lys
AsSn
365

Ala

Ser

Gly
Ala
Tyr
Ser
His
110
Thr
Gly
Ser
Asn
Gly
190
Gln
Thr
Ala
Tyr
Leu
270
Gly
Trp
Tyr
Thr
Asp
350
Trp

GlIn

Ala

Glu
Leu
Ile
Leu
95

Phe
ser
Ser
Gly
Ala
175
Gln
Gln
Lys
Gly
Arg
255
Asn
Gly
Glu
Ser
Ser
335
Ala
Thr

Asn

Gly

Gly
Ile
Asp
80

Lys
val
Asn
val
Ala
160
val

Leu

Gly

Ile
240
Ser
Arg
Ala
val
Leu
320
Thr
Tyr
Phe

Arg

Thr
400



Thr Tyr Ala pPhe Asn Lys Asp Ala Ser val Asp val Gly val Ser Tyr
405 410 415
Met His Gly GIn Ser val Lys Ile Asn Glu Gly Pro Tyr Gln Phe Glu
420 425 430

Ser Glu Gly Lys Ala Trp Leu Phe Gly Thr Asn Phe Asn Tyr Ala Phe
435 440 445
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