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<110>

LEYRER, Sonja
MAYER, Katja

<120>
<130> 145-

<150>
<151>

<150>
<151>

us 6

<160> 23
<170>
<210> 1

<211> 4335
<212> DNA
<213> Arti

<220>
<223>

<400> 1
ctaaattgta

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
ccccegattt
tattgtatac
tgatttcatg
taaaaacaat
caattcactg
agatgacgat
tcctgttatt
taaagcgtgt
ttcectttttte
tgcggcacct

tctacatgac

0o9p

EP 08022296.1
2008-12-22

1/139,991

2008-12-22

ficial

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tctttggggt
agagcttgac
tgtctaaacg
attaaaccat
acagtgattg
tataaaaaga
gacaagactc
atatccatag
gcgtgtatag
accaaaggaa
ctcttaagaa

gagcttccga

28

SEQUENCE LISTING

PatentIn version 3.3

Recombination vector vEMO7

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaccac
cgttagtaaa
gttgtgaaaa
cagatttgcc
atgtatcaag
ctactggtgt
gaaaggatag
agttaaattc
atgcatcatt
gtgtaaccga

gttccaattg

attcgegtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
tatttagttg
acatggcgag
agtcaagaac
atatatggat
aatatccaga
atataattat
agatgtttgt
atataaagta
gattattctc
taataatgtt

gttcaagttt

EMERGENT PRODUCT DEVELOPMENT GERMANY GMBH

SINGLE RECOMBINATION SYSTEM AND METHODS OF USE

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gtggtcgcca
gaaataaatc
gttcacattg
aatgcggtat
tttgctaatt
tttaaaccta
gaactattaa
gccattcttce
ctgtttgatt
attatatcta

tacataagta

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
tggatggtgt
atataaaaaa
gcggacaatc
ccgatgtatg
tgataaagat
aagatgccat
tctcatctga
ccatggatgt
tctctatcga
gacaccagcg

taaagtccga

60

120

180

240

300

360

420

480

540

600

660

720

780

960
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ctattgttct
tagaacttac
tagatgctgt
atcatcgtgt
tggatctagt
tggcacatcg
catcgagatc
cggtgcgggce
taagttgggt
tgtaatacga
cgagtgggtc
aggggggtcc
aatcatggtc
tacgagccgg
taattgcegtt
atcgataccg
aatacataat
ttttgttact
gtgatgatgc
cttggtataa
ttgataatta
ctatcacaat
tgacatcgcce
ttgtaaatac
cggaaactag
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgcgcetce
cgggaagcgt
ttcgctceccaa

ccggtaacta

atattatata
gcaaatatta
tattttgaac
gatatgaaca

atgttgggga
gtggcggccg
tggcgecgtt
ctcttcgceta
aacgccaggg
ctcactatag
ccctgggcecta
cggtaccagc
atagctgttt
aagcataaag
gcgcaaactt
tcgacctcga
tttgtaaaaa
aatatcatta
aactttatca
ggagcccaat
taccaaggat
taaatcattg
tacaaatgac
agatagtgaa
ggcttccteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgtteeg
ggcgctttcet
gctgggetgt

tcgtcttgag

tggttgttga
gcaaaaatat
cacagattag
gacattgtat
aatatgaacc
ctctagaact
tattcgccat
ttacgccagce
ttttceccagt
ggcgaattgg
caggagttcg
ttttgttccce
cctgtgtgaa
tgtaaagcct
aattaacact
gggggggccc
taaatcactt
gtatacgcta
tgtaatcgaa
tccattattce
aaaatatctt
actgctagag
actgataaag
tcgactatag
ctcactgact
gcggtaatac
ggccagcaaa
cgcceccecctg
ggactataaa
accctgccge
catagctcac
gtgcacgaac

tccaaccegyg

29

tggatctgtg
attagacaat
gattcttgat
tatgatgaat

tgacatgatt
agtggatccc
tcaggctgeg
tggcgaaagyg
cacgacgttg
agctccatcg
agatcaaact
tttagtgagg
attgttatcc
ggggtgccta
tcecgtggceta
ggaaagtttt
tttatactaa
caccttttcc
ataatacaaa
ttttagctgce
acgactctcc
atgccggtac
tagattatga
acataatact
cgctgcgetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccecegttea

taagacacga

atgcatgcaa
actacaatta
agagatgaga
ttacctgatg
aagattgctc
ccgggctgcea
caactgttgg
gggatgtgct
taaaacgacg
cggcggceggt
tattgatacc
gttaatttcg
gctcacaatt
atgagtgagc
gcgaattcga
ataggtagtt
tatgacacga
tcagacatct
tgactacgtt
taaaagcgac
atacgatgat
ttatgtatgt
agaatactcc
atctggatct
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttcccecect
cctgteccgece
tctcagttcg
gcccgaccgc

cttatcgcca

tagctgataa
acgatgagtg
tgctcaatgg
taggcgaatt

tttcggtgge
ggaagacatg
gaagggcgat
gcaaggcgat
gccagtgaat
cgttcgagaa
gttgatcttg
agcttggegt
ccacacaaca
taactcacat
tatcaagctt
gatagaacaa
ttaccaatac
aaaaaaatag
gttatgagtg
gtcttgtatt
ctagttacaa
gcattcttta
acagagttga
acacattcac
ctgcggcgag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccc
tttctecectt
gtgtaggtcg
tgcgccttat

ctggcagcag

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
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ccactggtaa
ggtggcctaa
cagttacctt
gcggtggtet
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ccgtcgtgta
taccgcgaga
gggccgagceg
gccgggaagc
ctacaggcat
aacgatcaag
gtcctccgat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtgce
caaaaacagg
tactcatact
gcggatacat

cccgaaaagt

<210> 2

DNA

tctgtaattt

2002

caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgctca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttccttttt
atttgaatgt

gccac

Vaccinia virus

ccgttacgga

agagcgaggt
actagaagga
gttggtagcet
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
atacgggagg
ccggctccag
cctgcaactt
agttcgccag
cgctcgtegt
tgatccccca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcagcat
gccgcaaaaa
caatattatt

atttagaaaa

30

atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttce
gcttaccatc
atttatcagc
tatccgectce
ttaatagttt
ttggtatggc
tgttgtgcaa
ccgcagtgtt
ccgtaagatg
tgcggcgacce
gaactttaaa
taccgctgtt
cttttacttt
agggaataag
gaagcattta

ataaacaaat

strain Ankara

tgctacagag
tatctgcgct
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag

catccagtcet

gcgcaacgtt-

ttcattcagc
aaaagcggtt
atcactcatg
cttttctgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt
ggcgacacgg
tcagggttat

aggggttccg

ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa

caatgcttaa

‘gcectgactcece

gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tccggttcee
agctccttcg
gttatggcag
actggtgagt
tgcccggegt
attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtctcatga

cgcacatttc

ttggcaaatc ttatcatcgg tcggtgtttg gtcttgettt

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4335
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gtgactttga
gaggatgatt
ttgctattga
atatattttc
aaaaagcggg
tggctacatt
tactatatag
atcattcttt
gaaattcaga
agacgggatc
cgctgagacc
tttccacatc
agacggtgtg
cgtatcctat
attcacagat
tgaccttcat
acgatgcgtc
aacaatatat
atgccggtaa
aggacattat
gtatctcaat
tatgtaggca
accggcgata
atacaggcga
atagtctcta
gcttttctgg
gctttgcaaa
tctatatcat

caattattaa

taataacatc
gctgaagact
ttgagtactg
tacttttacg
tgggtttgga
acccacatga
tatatagatg
gcetttegtta
gtgcacacct
gcagtcttta
ggtagtggtc
gatatagtta
agaatatgtt
tccacatttt
tctattgtga
tcttaccgtce
catctcataa
ttttttagta
atgtttttat
cactccatga
ctgtggcgtt
ttcttcattce
tcatacttac
ataatggttc
gagtgggatg
atggccgtat
ttgtatatta
ccatgtactt

atctcgataa

gattcccata
ggcaggcaca
ttctttatga
agaaattaat
attagtgatc
taagagattg
tcgacgctag
actgtttgga
ttctectgta
tgattcatag
gtccgagtac
aaggtatttc
ccgagaccac
gtttgggaaa
gtcgtgttac
gtccataaat
tgatttactt
atgtttatgc
catcttggac
taaattattt
tgcttcgttt
tattaatgtc
tttagaagga
aggatataga
gtaactcagt
tgattatcga
ttgacatcga
gcttagtata

tatcagaccyg

31

tgatgtttgt
tgcatgccag
ttctacttcc
tattgtattt
agtttatgta
tatcagtttc
agttactgtc
ggaagaatct
aagaaacctg
taatagttag
acgatgtgtc
tgggtacggyg
acggagaaca
cacatgcctt
acgatcgegt
acgttaggta
tttcataatt
gagacatata
ggaatcgatt
aatggagtcg
aaataatata
tgctctatag
aaatcatcat
tagcgtatat
aataaatcaa
gcgtgacact
ccgcgtaata
tcaaatacat

tacatacata

tttcttette
tacgatatat
ttaccgtgca
atgggtgaaa
tatcgcaact
gtagtcttga
tccgaatgeg
ttgttattgc
aagtcgctac
ttccgacgtt
gttaactgga
ttcgcattta
gatgacgtct
gcatccatga
cgacattgtt
tgtaccacat
aaagatgtga
aaataaactc
ttgtaatatg
atcctctcat
tcaaacatgg
cgctttagtt
ctaggattaa
ctctattaaa
ctagcttctc
cgctccatat
tagtagagtt
cttcataaca

gacggccatt

cgtacacgat
tgtttcatga
ataaattaga
aacttactat
accgggcata
gtattggtat
gcatgatagt
atttaatctc
cttattaaga
gagatggatt
tacaggttaa
tctgcggaag
ccggatactce
tcgggagagc
gacagaaacg
actgtcgega
aagaaaaccg
cgtgtttatg
ccatggaaac
tgttctttge
agacgcctga
ccttatgacg
ggcgtatctg
tgcgtcaatc
tttggtaact
tccaataacc
atcgatcata
gtgatacccg

gttagatatg

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



10

15

20

25

30

35

40

45

50

55

tgatttacag
gattattatt
tacttaccat
<210> 3

<211>
<212>
<213>

<400> 3
gtaagcattg

atgtctctag
actggttgat
atcaatgtac
tcatcattat
gtcctcatga
taatacttat
ttaattttag
gacgttctcg
tccgataact
ttttattttt
tagaatagcg
ttctttaatt
atccaatatg
gtttatacaa
tactttaggt
attattttta
atagcaaaat
cattctctag
tattatcagc
ctttgctaga
ccatgtctga

taatatctct

2002
DNA
Vaccinia virus

ccgegtgtece
aacaaagttg

atcgccgtaa

tctgtattet
ccactttggc
tcaatctatc
atacatcgcc
aataggtttg
ttagttaaca
tcatatttta
aaatacttag
tacaggacgt
ttttttacga
ttaaacagat
tttacatatt
atatgacact
gcaattatac
tccatgctac
tcattgttat
tgttattttg
ctttactatt
aagatttttc
tattgcataa
gagaaagctt
aacgagacgc

aatagatctg

32

atattttcca cgataaacct tacgacgttt acatcgacga

ttgtccgtceg tcttatccaa catgcattga atgataggta

tg

strain Ankara

ggagctattt
actaatagcg
tagcaatgga
gtcatctacc
atcgttgtca
actatttttt
gtttttagga
tttccacgta
aactataaac
attctacggg
taatggtgtg
ctccataatg
gtgtattatt
tagaactata
taccttcggg
ccattgcaga
ttaaaaataa
ttggtatctt
aatgctccag
tacaaggcac
ttcagctget
taattagtgt

attagtagat

tctctatatc
atcattcgct
ccgtcggaca
aattcatcca
tttctccaaa
atgttaaatc
ttgagaatca
gtcaatgaaa
cggtttatat
atccacttta
atgttgatta
gtcaatcgcc
tagttcatcc
ggtgcgttgt
taaaattgta
ggacgtcatg
tcatcgaata
ccaatgtggc
cgttcaacaa
tatgtccatg
tagacttcca
ataatttttg

acatggctat

taatttctga
tagcgtcttc
gcgtcattct
acaacataag
gaatatatct
aattagtaca
atacaaaaat
catttgaact
ttgttcaaga
aaagtgtcat
ggtcttttac
atttgttcgt
ttgttcatca
atacacatat
gcatcatata
atcgcatcct
cgaatcatcce
tgcctgatgt
cgtacatact
gacatccgcec
agtattaatt
tcatattgca

cgcaaaacaa

acgttcacca

tatattatta

catgttctta
ctttttaaaa
aataagtaga
ccgctatgtt
taatgcatca
catcgtacag
tagatacaaa
accgggttct
gaatttgata
atgtcataaa
ttaggaatct
tgatgtgtct
ccatttctag
aaaaaaatat
agtccactga
aatggaaatt
agacgcacgt
ttaaatgcat
cgtgacagat
ccagaattaa

catatacaca

1920

1980

2002

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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tttaataaaa
aaataatgat
ataaatccag
tcaggagatg
tcgtcgacat
atatgtttaa
gacttaatat
ttcectaatt
gtcatattat
accatgtcat
ttcatcatgg
<210> 4

<211>

<212>
<213>

DNA
<400> 4

tactcatcta
taacactatt
agtaaaacat
tgaaaaagtc
tttgccatat
atcaagaata
tggtgtatat
ggatagagat
aaattcatat
atcattgatt
aaccgataat
caattggttc
tgttgatgga
aaatatatta

gattaggatt

2001

ataatattta
tccttacacc
taatatcatg
atctcgcecegt
ctatctttge
acgacgcatt
ccctettatt
gaaacgacca
cacctattgc
attctttgte

gaaccgtttt

Vaccinia virus

aacgatttag
tagttggtgg
ggcgaggaaa
aagaacgttc
atggataatg
tccagatttg
aattatttta
gtttgtgaac
aaagtagcca
attctcctgt
aatgttatta
aagttttaca
tctgtgatge
gacaatacta

cttgatagag

ttaagaaaat
gtacccatat
tctgatgatg
agctaccata
attctgaaac
atctggatta
ttcgatagaa
atagtctaat
caggtacata
atcgattgtg

cg

33

tcagatttca
taaggagatt
aacacaaatg
atagtagatg
attttataaa
aacatactag
aatttaggga
tttgcagccg
ctaatattag

attgtatttc

strain Ankara

taaacttgac
tcgccatgga
taaatcatat
acattggcgg
cggtatccga
ctaatttgat
aacctaaaga
tattaatctc
ttcttececcat
ttgatttcte
tatctagaca
taagtataaa
atgcaatagc
caattaacga

atgagatgct

taaatcttaa
tggtgttatt
aaaaaatgat
acaatctaaa
tgtatgcaat
aaagatagat
tgccattcect
atctgataaa
ggatgtttcc
tatcgatgcg
ccagegtcta
gtccgactat
tgataataga
tgagtgtaga

caatggatca

cgtacccatc
ctaccttacc
gtgtattaaa
cctctgcectac
tatataatgg
gagccatcat

gtttaagatt

taatagaatc

catccttata

cttgcaattt

tagttacata
gtatactgtc
ttcatgatta
aacaatacag
tcactgtata
gacgatgaca
gttattatat
gcgtgtgegt
ttttttacca
gcacctctct
catgacgagc
tgttctatat
acttacgcaa
tgctgttatt

tcgtgtgata

aatataaata
cataaacaat
ttccagtttt
agttccttgt
gtccctagtce
ttcggctatc
gtacacttta
tgtgaaatgg
cggaaggcgt

agtaactacg

caaattaaaa
taaacgcgtt
aaccatgttg
tgattgcaga
aaaagaatgt
agactcctac
ccataggaaa
gtatagagtt
aaggaaatgc
taagaagtgt
ttccgagtte
tatatatggt
atattagcaa
ttgaaccaca

tgaacagaca

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2002

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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ttgtattatg
tgaacctgac
agttgataga
acgattacca
atctaaaaaa
cgttgttatg
cgacgtcttg
tgatctagtt
atgtgcattc
ctccacagag
atctacacat
ctcgtcggta
agacaccgtc
cacaacagac
cactgtctca
cgatgatgcg
aggcggtagt
tattaccgca
taataaacgt
<210> 5

<211>

<212>
<213>

DNA
<400> 5

ggcgatatgg
tttgttaata
acgcggctgt
cgagatttaa
acatggatga
atacaatttg

ggccatccag

1996

atgaatttac
atgattaaga
acaaaataca
atacttttgt
ataggtgatg
agtgcttggt
tattttgata
acaactatca
tttatgacat
ttgattgtaa
tcaccggaaa
ttcgaaatcg
acatacacta
gagactccgg
tacactacag
gatctttatg
acaacctcta
ttaattatat

tcacgtaaat

Vaccinia virus

taagtatacc
ataatctcgt
aaatcacata
taattgcggg
tatagatatg
caaagcggtt

aaaagcagtt

ctgatgtagg
ttgctctttce
taattttgta
tactaatatc
atgcaacttt
ataaggagcc
attataccaa
caattaaatc
cgcctacaaa
atacagatag
ctagttctga
cgactccgga
gtgatagcat
aaccaattac
taagtacatc
atacgtacaa
ttagcaatta
tgtcggececgt

a

34

cgaatttgga
ggtggctggt
aaaataaatc
attagtatac
atcatgtaat
caattccatt
ggataaaata
attgactgcect
tgacactgat
tgaatcgact
gaaacctgat
accaattact
taatacagta
tgataaagaa
atctggaatt
tgataatgat
taaaaccaag

ggcaatattc

strain Ankara

tatcattcaa
cgatgtaaac
tctaacaatg
tatcactgtt
atcgataact
attggaatat

accaaagaga

tgcatgttgg
gtcgtaaggt
gccgtcetatg
atgaagatgt
ctactatatt
ggagcgagtg

agctagttga

tctagtatgt
atttggaaag
actttttata
gctacacctt
cgaaataata
attcttttag
tcttacgact
agagatgccg
aéagtagatt
atagacataa
tatatagata
gataatgtag
aétgcatcat
gaagatcata
gtcactacta
acagtaccat
gactttgtag

tgtattacat

ataagacgac
ttatcgtgga
tatgtacggt
atttgatata
acgcggtcga
tcacgctcga

tttattactg

tggggaaata
ttttataggt
ctaatatgac
ttcctcagac
caaatgacta
ctgctaaaag
ctccatacga
gtacttatgt
atgaagaata
tactatctgg
attctaattg
aagatcatac
ctggagaatc
cagttacaga
aatcaaccac
caactactgt
aaatatttgg

attatatata

ggacaacaac
aaatatggac
ctgatattat
ctaagcaagt
tgtcaataat
taatcaatac

agttaccatc

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2001

60

120

180

240

300

360

420
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ccactctaga
cattattcgc
gtatgatatc
gaagaatgcc
ccacagattg
ggagtgataa
aaacatttac
aaaaaaatat
gagatggacg
gtaagaatga
aatagaatct
tgtggaatag
tattctcaca
tatatcgatg
actaccggtc
gactgcgatc
gtgcactctg
gaaagcaaag
tatatactat
gtgggtaatg
aacccacccg
aaagtagaaa
actcaatcaa
ttcagcaatc
ttattatcaa
taacggaaat

tagatcctcc

<210> 6

D11«
NL AL

<212>
<213>

NN
vva

DNA

gactatgatt
ctgtatcaga
gccggtegte
tacatatcag
agatacgcaa
tgtcctgttt
cggcatcata
attgttcggt
catcgttcge
aggtcacgtt
gtgaatgctc
gatacggagt
ccgtctcttce
tggaaattaa
tcagcgaatc
ccgtcttett
aatttcgaga
aatgatacta
atagtaatac
tagccatatg
ctttttatag
atatattcta
tagcaatcat
atcctcatcg
agtcacaaag
tacagagtcc

taccac

Vaccinia virus

gacgcattta
tacgccttaa
ataaggaact
gcgtctcecat
agaacaatga
ccatggcata
aacacggagt

tttctttcac

gacagtatgt

tctgtcaaca
tccecgatcat
atccggagac
cgcagataaa
cctgtatcca
catctcaacg
aataaggtag
ttaaatgcaa
tcatgccgea
caatactcaa
cccggtagtt
taagtttttc
atttattgca
gaaacaatat
tgtacggaag
caagaccaaa

gagtcagatc

35

atagagatat
tcctagatga
aaagcgctat
gtttgatata
gaggatcgac
ttacaaaatc
ttattttata
atctttaatt
ggtacatacc
atgtcgacge
ggatgcaagg
gtcatctgtt
tgcgaacccg
gttaacgaca
tcggaactaa
cgacttcagg
taacaaagat
ttcggagaca
gactacgaaa
gcgatataca
acccataaat
cggtaaggaa
atcgtactgg
aagaaaacaa
caccgaccga

cagatcccga

strain Ankara

acgctatcta
tgattttcct
agagcagaca
ttatttaaac
tccattaaat
gattccgtcce
tgtctcgecat
atgaaaaagt
taacgtattt
gatcgtgtaa
catgtgtttc
ctecegtgtgg
técccagaaa
catcgtgtac
ctattactat
tttctttaca
tcttecteca
gtaactctag
ctgatacaat
taaactgatc
acaataatta
gtagaatcat
catgcatgtg
acatcatatg
tgataagatt

ggtggaatca

tatcctgaac
tctaaagtaa
ttaatagaat
gaagcaaacg
aatttatcat
aagatgataa
aaacattact
aaatcattat
atggacgacg
cacgactcac
ccaaacaaaa
tctcggaaca
tacctttaac
tcggacgacc
gaatcataaa
ggagaaaggt
aacagttaac
cgtcgacatc
ctcttatcat
actaattcca
atttctcgta
aaagaacagt
cctgcecagtce
ggaatcgatg
tgccaatccg

gtcgaggatg

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

1996
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<400> 6
aaataatttt

cgatatctcc
cgaataccga
ttactatcat
taacacacat
tttaaacaga
attctacgat
attaaaatga
tctacgacaa
gagatatttt
aaatcgtata
ttaaagacgt
tcgtgtataa
gcattcatga
tcttaataat
cgagaatgac
tcctgtaage
accaatgtct
attaactggt
cttaatcaat
aaaatcatca
tagagtcctc
tgtttaatac
atcattaatt
acaggacgtt
caaatccgat

ttctttttat

taaattcttt

tagtttgcat
attaataatg
cggcgttaat
aagtttataa
gtcttaaagt
gaaatcagtt
agagtgctac
ttattccgge
tagacagcag
gtagagatct
tgttaccatc
ttccgataga
catctttgat
taaacttaat
tgttattatt
ataactagtt
attgtctgta
ctagccactt
tgattcaatc
gtacatacat
ttataatagg
atgattagtt
ttattcatat
ttagaaatac
ctcgtacagg
aacttttttt

ttttttaaac

aattatatga

ccgtagttat
atgtcgaatt
agtaatttac
attccacaag
ttattaatta
taggaaaaaa
tttaagatga
agcgaacttg
tccecatggtt
tataaaactg
gtaatatcta
tggtctcatt
agaatcagac
gaaaaatgtt
tcattaatta
atcaaagtgt
ttctggagcet
tggcactaat
tatctagcaa
cgccgtcecatce
tttgatcgtt
aacaactatt
tttagtttett
ttagtttcca
acgtaactat
acgaattcta

agattaatgg

tattotocat

cactgtgtat

36

cccetttatg
cgtgetgtat
tttttcatct
ctactatgga
attacatgtt
aaatatctat
gacatatccg
atattggata
ccataaacag
tcgaatgaca
accgcgtcta
tcatcagtca
tctaaagaaa
tttegttgtt
atatttagta
ctaggacgcg
attttctcta
agcgatcatt
tggaccgtcg
taccaattca
gtcatttctce
ttttatgtta
aggattgaga
cgtagtcaat
aaaccggttt
cgggatccac

tgtgatgttg

tatttagttc

taactgtaaa
acccatactg
ttacatattg
ataagccaac
gttttatata
ctacatcatc
tgtcatcaaa
tatcacaacc

tgagtttatc

tcgcatttat

tcttaaacgt
tactgagcca
acgaatcggc
taagttggat
acgagtacac
taattttcat
tatctaattt
cgcttagcegt
gacagcgtca
tccaacaaca
caaagaatat
aatcaattag
atcaatacaa
gaaacatttg
atatttgttc
tttaaaagtg

attaggtcett

atccttgtte

tttctcaacg

aatggatgaé'

ggtacﬁagtt
catcttaéta
tcgctacgaa
acgtctctgt
aatatactcc
tttgttaata
tttctttgaa
atctttagcet
ttccatcgct
adaaatataé
tttattatac
gaatagtatg
tctataaaaa
atggtataga
ctgaacgttc
cttctatatt
ttctcatgtt
taagcttttt
atctaataag
tacaccgcta
aaattaatgc
aactcatcgt
aagatagata
tcataccggg
ttacgaattt
tegtatgtea

atcattagga

.60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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atctatccaa
gtctgtttat
ctagtacttt
atatattatt
ctgaatagca
<210> 7

<211>

<212>
<213>

DNA
<400> 7

ctaatatagg
atatctatgg
ttaattacat
ttacacatat
gatttaagaa
accaatccga
acaattaggt
gaggaattcg
ttactgtatg
cgagagagta
tgtagcgcat
tctagtttta
caatccatag
gagcatgaag
gttctcgttce
tcttccagag
ggttttcatg
taccccgtat
aatcgttagt
gtaatgataa

ttaacacata

2002

tatggcaatt
acaatccatg
aggttcattg
tttatgttat

aaatctttac

Vaccinia virus

gctgacgtcecg
ttgagcaaga
ccttggatag
cactgttgta
gccatagcaa
gaccattgat
attttagcag
aatagctgga
ctcctagegg
acagtcgaac
tgtttccteg
ttttttegta
ctattctggt
gagatttagt
agaatctttc
acgatagctg
gagtcatttc
tcatacttaa
agatgtttct
aatcaatcgt

catttttaac

atactagaac
ctactacctt
ttatccattg
tttgttaaaa

ta

37

tataggtgcg
cgggtaaaat
cagaggacgt

ataatcatcg

strain Ankara

tatactctac
ccagtagtat
agattctcta
catacaggta
tacttctggt
tgcataattc
acgtaagtcg
tatcagtaga
agttaatcct
aatcttaatg
tctatctata
cgtcacatct
gctaattatt
atttagcagt
gcagcataag
attgagtaca
tgatgaaaca
caaattggta
aaatataggt
tatclaaaatl

agcaacacat

acgtgtccac
tggatggaaa
tgagacgata
cgaaatacgt
ctcggattag
gtattcttgg
aaatcattta
tgcacaatct
tcgttgttte
tctgtatcge
tgttttgata
tcatccagta
cctcataaga
gcggatatga
tagtatgtcg
aagtccaatg
tttaatgatc
ttacatacca
tccgtaagca
gatcatactc

tcaatattgt

ttgtatacac
tgtagcatca
catgatcgca

aatacgaatc

atcctttatt
cattgttatc
tatagtaatg
aaccggtgcet
gcgtegttac
acggacgtat
tattcgactt
gagattttac
tacaaagtct
atttattgga
agttgtgaca
gacgacatag
tgataaaaag
tccaagaggg
atatacttat
attgcacgaa
taaatttcag
ttaataatgc
aagaatataa
atttatttta

attgttattt

atattgatgt
tataccattt
tcctaaaaaa

atccagtcca

aataatctct
gatcaaacat
aagagagttc
gtaacattct
gtatatatcc
ccgtttatcce
gagttcgtta
gtatctatgce
ctcgactccg
gacgtaacaa
cgtttcaatt
aatacatgtg
tgtagtgaga
tgagatagtc
cgttgaagac
gttcttcgge
tttatgtttg
aagcataaaa
gaatgaagcg
tictattata

ttatattatt

1800

1860

1920

1980

2002

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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tacacaatta
tcttgtcata
aaattatctg
cgctatcgaa
attatgcggt
tatcgacggt
agtattagta
tcececggtatt
ttataggttc
ataaattttt
tataaaaatg
tacctctaga
cttgaaaatg
<210> 8

<211> 62

<212> DNA
<213>

<220>
<223>

<400> 8

acaatatatt
aacacacact
atgttgttgt
acgacatcgc
ccagagggag
atgtattgta
gactatcaac
atgcttgtat
actcgacgaa
tttatgagta
ctaaatatgc
tattatacaa

aatacagtgg

artificial

Primer oEM167

attagtttat
gagaaacagc
tcgcectgcectat
cagaaattac
atggatattg
gatgctctca
gttcagaaaa
tagtaggcat
ctaaactacc
tttttacaaa
gatgtatcta
aaatttttta

gt

38

attactgaat
ataaacacaa
gataatcaga
aaacgctaca
tttacacggt
tggttataca
accaaacact
tattattatt
tatacaagat
aatgtataaa
tgttatttgt

tttcggcata

taataatata
aatccatcaa
tcattcgccga
acagatattc
gactgtatcc
ggcattagat
acaacgtcat
acgtgttgtc
atggttgtgce
gtgtatgtct
atttatctaa

ttaaagtaaa

aaattcccaa
aaatgttgat
atagtggtaa
cagctatcag
acgctagaga
gtcagcatgt

atatcccatc

‘tattatctgt

cataattttt
tatgtatatt
acaatacctc

atctagttac

tccctatcag tgatagagat ctccctatca gtgatagaga tatgaggggce atgaagctge

tg

<210> 9

<211> 22

<212> DNA

<213> artificial
<220>

<223> Primer oEM168
<400> 9

gagctcctac ttcagcatca cc

<210> 10
<211> 65
<212> DNA
<213>

artificial

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2002

60

62

22
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<220>
<223> Primer oEM169

<400> 10

gactagtaaa aattgaaatt ttattttttt tttttggaat ataaatatcc ctatcagtga

tagag
<210> 11
<211> 68
<212> DNA

<213> artificial

<220>
<223> Primer oEM163

<400> 11

gggagctcaa aaattgaaat tttatttttt ttttttggaa tataaataat gtctagatta

gataaaag
<210> 12
<211> 25
<212> DNA

<213> artificial

<220>
<223> Primer oEM164

<400> 12
gctagcttaa taagatctga attcc

<210> 13

<211> 26

<212> DNA

<213> artificial

<220>
<223> Primer oEM165

<400> 13
ctcgagatgt ctagattaga taaaag

<210> 14
<211> 27
<212> DNA

<213> artificial

<223> Primer oEM166

60

65

60

68

25

26

[\
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223>

1

5

5687
DNA
artificial

vector vEM11

misc_feature
(338)..(1263)
Flankl Del3

gene
(1283)..(1962)

Amazi green (C)

misc_feature
(2002) ..(1963)

P

S

misc_feature
(2009)..(2048)

P

S

gene
(2049) ..(2447)
BsdR

gene
(2463) ..(2653)
MAV164R (putative 34.9k protein)

misc_feature
(2463) ..(2653)
Flankl Del3

promoter
(2817) ..(2969)
lac promoter

gene

(2818) ..(3170)
Lacz

40
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<220>
<221>
<222>

<223> T7

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 15
ctaaattgta

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
ccececgattt
tattgtatac
tgatttcatg
taaaaacaat
caattcactg
agatgacgat
tcctgttatt
taaagcgtgt
ttccttettt
tgcggcacct
tctacatgac
ctattgttct
tagaacttac
tagatgctgt
atcatcgtgt
tggatctagt

tggcacatcg

promoter
(2988) ..(3008)

misc_feature
(3243) ..(3753)
Flank2 Del3

gene
(4702) ..(5559)
AmpR

agcgttaata
caataggccg
agtgttgttce
gggcgaaaaa
tttttggggt
agagcttgac
tgtctaaacg
attaaaccat
acagtgattg
tataaaaaga
gacaagactc
atatccatag
gcgtgtatag
accaaaggaa
ctcttaagaa
gagcttccga
atattatata
gcaaatatta
tattttgaac
gatatgaaca
atgttgggga

gtggcggccg

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaccac
cgttagtaaa
gttgtgaaaa
cagatttgcc
atgtatcaag
ctactggtgt
gaaaggatag
agttaaattc
atgcatcatt
gtgtaaccga
gttccaattg
tggttgttga
gcaaaaatat
cacagattag
gacattgtat
aatatgaacc

cttacttggc

41

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
tatttagttg
acatggcgag
agtcaagaac
atatatggat
aatatccaga
atataattat
agatgtttgt
atataaagta
gattattctc
taataatgtt
gttcaagttt
tggatctgtg
attagacaat
gattcttgat
tatgatgaat
tgacatgatt

ctgactcggce

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gtggtcgcca
gaaataaatc
gttcacattg
aatgcggtat
tttgctaatt
tttaaaccta
gaactattaa
gccattcttce
ctgtttgatt
attatatcta
;acataagta
atgcatgcaa
actacaatta
agagatgaga
ttacctgatg
aagattgctc

agcatagaat

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
tggatggtgt
atataaaaaa
gcggacaatc
ccgatgtatg
tgataaagat
aagatgccat
tctcatctga
ccatggatgt
tctctatcga
gacaccagcg
taaagtccga
tagctgataa
acgatgagtg
tgctcaatgg
taggcgaatt
tttcggtggce

agcgagcaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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ggcattctca
gtggtccaca
gaaatcacat
cagcactcca
ctgcataacc
acagtcgccce
catgcttctt
tgctgggtac
agcgaaaggc
aggatttcct
acacagcttg
aaaaaataaa
tataaataat
ctacaatcaa
gcgacggccg
aactcgtggt
cgatcggaaa
tcgatctgca
ttgggattcg
acgatgagtg
tgctcaatgg
taggcgaatt
tttcggtggce
acgcaattaa
cggctcgtat
accatgatta
gacccececte
acccactcgt

cgtattacaa

tagagcttga
aagtgatagt
cgataatggc
tcacgtacgt
ggaccattgg
ctcatgctta
tcccagtgat
ttggtgaatg
agaggtgcgce
ttteccttctce
atcttcatct
atttcaattt
ggccaagcct
cagcatcccc
catcttcact
gctgggcact
tgagaacagg
tcctgggatc
tgaattgctg
tagatgctgt
atcatcgtgt
tggatctagt
tggcccgggce
tgtgagttag
gttgtgtgga
cgccaagctc
aagatcaacg
tctcgaacga

ttcactggcc

ccttgttgta
ctggcaaacg
cacctccttce
acattttctc
gaggaaagtt
tgttgcttgt
acccctcagg
ccctgttgece
cttcagtgac
cttcaatcac
ctggtttaat
ttgccggcaa
ttgtctcaag
atctctgaag
ggtgtcaatg
gctgctgetg
ggcatcttga
aaagccatag
ccctetggtt
tattttgaac
gatatgaaca
atgttgggga
tgcaggaaga
ctcactcatt
attgtgagcg
gaaattaacc
gtatcaataa
ccgcececgecge

gtcgttttac

42

atctttgtca
gacatccttc
aagcaacaga
agtggatggc
cacaccatca
ggcggtgcaa
aaaagtctgc
gtactggaac
gttcaggtct
gaaattatgc
cacactcacc
aaattgaaat
aagaatccac
actacagcgt
tatatcattt
cggcagctgg
gcccctgegg
tgaaggacag
atgtgtggga
cacagattag
gacattgtat
aatatgaacc
catgcatcga
aggcacccca
gataacaatt
ctcactaaag
gtttgatcte
gatggagctc

aacgtcgtga

tgcttcaaaa
tttgctttgt
gccatgttaa
tcccatttaa
aaacgaatgt
atgccctggt
ttgaaatagt
actgttgtca
aaaatctgcg
ccgtttacag
attatttata
tttatttttt
cctcattgaa
cgccagcgca
tactggggga
caacctgact
acggtgccga
tgatggacag
gggctaaact
gattcttgat
tatgatgaat
tgacatgatt
gatctggcgc
ggctttacac
tcacacagga
ggaacaaaag
gaactcctgt
caattcgccec

ctgggaaaac

tctcaatgcg
aagtagtttt
catcaccctt
gagtcttctt
catagaaaaa
cttcataagt
cctgaatatc
agatatcgta
ttccetegta
tgcctctcat
ttccaaaaaa
ttttttggaa
agagcaacgg
gctctctcta
ccttgtgcag
tgtatcgtcg
caggtgcttc
ccgacggcag
agttcaatta
agagatgaga
ttacctgatg
aagattgctc
cgtttgcecgeca
tttatgcttc
aacagctatg
ctggtaccgg
agcccagggyg
tatagtgagt

cctggegtta

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
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cccaacttaa
ccecgecaccga
aacacgtggc
ccggaaagtt
tttttatact
tacacctttt
aaataataca
tcttttaget
ttacgactct
agatgccggt
agtagattat
agacataata
ctcgetgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccecgtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttegt

gggcttacca

tcgececttgea
tcgececttece
tagcgaattc
ttataggtag
aatatgacac
cctcagacat
aatgactacg
gctaaaagcg
ccatacgatg
acttatgtat
gaagaatact
ctatctggat
tcggtecgttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttececce
tacctgtccg
tatctcagtt
cagcccgacce
gacttatcgce
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag

tctggcccca

gcacatcccc
caacagttgc
gatatcaagc
ttgatagaac
gattaccaat
ctaaaaaaat
ttgttatgag
acgtcttgta
atctagttac
gtgcattctt
ccacagagtt
ctacacattc
ggctgcggceg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecc
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ttgcctgact

gtgctgcaat

43

ctttcgccag
gcagcctgaa
ttatcgatac
aaaatacata
acttttgtta
aggtgatgat
tgcttggtat
ttttgataat
aactatcaca
tatgacatcg
gattgtaaat
accggaaact
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaagc
cgttcgetcece
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
cccegtegtyg

gataccgecga

ctggcgtaat
tggcgaatgg
cgtcgacctc
attttgtaaa
ctaatatcat
gcaactttat
aaggagccca
tataccaagg
attaaatcat
cctacaaatg
acagatagtg
agggcttcct
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctecctgtte
gtggcgcecttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta

gacccacgct

agcgaagagg
aaacttaatt
gagggggggc
aataaatcac
tagtatacgc
catgtaatcg
attccattat
ataaaatatc
tgactgctag
acactgataa
aatcgactat
cgctcactga
aggcggtaat
aaggccagca
tccgeecccce
caggactata
cgaccctgec
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga

caccggctcce

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
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agatttatca gcaataaacc
tttatccgee tccatccagt
agttaatagt ttgcgcaacg
gtttggtatg gcttcattca
catgttgtgc aaaaaagcgg
ggccgcagtg ttatcactca
atccgtaaga tgcttttctg
tatgcggcga ccgagttgcect
cagaacttta aaagtgctca
cttaccgctg ttgagatcca
atcttttact ttcaccagcg
aaagggaata agggcgacac
ttgaagcatt tatcagggtt
aaataaacaa ataggggttc
<210> 16

<211> 6096

<212> DNA

<213> Artificial
<220>

<223> vector VvEM12
<220>

<221> misc_feature
<222> (338)..(1263)
<223> Flankl Del3
<220>

<221> gene

<222> (1283)..(1962)
<223> Azami green
<220>

<221> misc_feature
<222> (2002)..(1963)
<223> Ps

<220>

<221> misc_feature
<222> (2009)..(2048)
<223> Ps

agccagccgg
ctattaattg
ttgttgccat
gctccggtte
ttagctcctt
tggttatggc
tgactggtga
cttgccegge
tcattggaaa
gttcgatgta
tttctgggtyg
ggaaatgttg
attgtctcat

cgcgcacatt

44

aagggccgag
ttgccgggaa
tgctacaggc
ccaacgatca
cggtcctcecceg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttceg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac

tcceccgaaaa

cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat

gtgccac

gtcctgcaac
gtagttcgcce
cacgctcgtce
catgatcccc
gaagtaagtt
ctgtcatgcec
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa
ttcaatatta

gtatttagaa

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5687
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<220>

<221> gene

<222> (2049)..(2447)
<223> BsdR

<220>

<221> promoter

<222> (2454)..(2493)
<223> Ps promoter
<220>

<221> misc_feature
<222> (2494)..(2534)
<223> Tet02

<220>

<221> gene

<222> (2535)..(3383)
<223> DNAse

<220>

<221> gene

<222> (3389)..(3579)
<223> LacZ

<220>

<221> promoter

<222> (3397)..(3417)
<223> T7 promoter
<220>

<221> misc_feature
<222> (3652)..(4162)
<223> Flank2 Del3
<220>

<221> gene

<222> (5111)..(5968)
<223> AmpR

<400> 16

ctaaattgta agcgttaata
attttttaac caataggccg
gatagggttg agtgttgttc
caacgtcaaa gggcgaaaaa
ctaatcaagt tttttggggt
cccecgattt agagcttgac
tattgtatac tgtctaaacg
tgatttcatg attaaaccat
taaaaacaat acagtgattg

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaccac
cgttagtaaa
gttgtgaaaa

cagatttgcc

45

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
tatttagttg
acatggcgag
agtcaagaac

atatatggat

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gtggtcgcca

gaaataaatc

‘gttcacattg

aatgcggtat

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
tggatggtgt
atataaaaaa
gcggacaatc

ccgatgtatg

60

120

180

240

300

360

420

480

540



10

15

20

25

30

35

40

45

50

55

caattcactg
agatgacgat
tcetgttatt
taaagcgtgt
ttcctttttt
tgcggcacct
tctacatgac
ctattgttct
tagaacttac
tagatgctgt
atcatecgtgt
tggatctagt
tggcacatcg
ggcattctca
gtggtccaca
gaaatcacat
cagcactcca
ctgcataacc
acagtcgccc
catgettett
tgctgggtac
agcgaaaggc
aggatttcct
acacagcttg
aaaaaataaa
tataaataat
ctacaatcaa
gcgacggccyg
aactcgtggt

cgatcggaaa

tataaaaaga
gacaagactc
atatccatag
gcgtgtatag
accaaaggaa
ctcttaagaa
gagcttccga
atattatata
gcaaatatta
tattttgaac
gatatgaaca
atgttgggga
gtggcggecg
tagagcttga
aagtgatagt
cgataatggc
tcacgtacgt
ggaccattgg
ctcatgctta
tcccagtgat
ttggtgaatg
agaggtgcgce
tttccttcete
atcttcatct
atttcaattt
ggccaagcct
cagcatcccce
catcttcact
gctgggcact

tgagaacagg

atgtatcaag
ctactggtgt
gaaaggatag
agttaaattc
atgcatcatt
gtgtaaccga
gttccaattg
tggttgttga
gcaaaaatat
cacagattag
gacattgtat
aatatgaacc
cttacttgge
ccttgttgta
ctggcaaacg
cacctcctte
acattttctc
gaggaaagtt
tgttgcttgt
acccctcagg
ccectgttgcec
cttcagtgac
cttcaatcac
ctggtttaat
ttgccggcaa
ttgtctcaag
atctctgaag
ggtgtcaatg
gctgctgctg

ggcatcttga

46

aatatccaga
atataattat
agatgtttgt
atataaagta
gattattctc
taataatgtt
gttcaagttt
tggatctgtg
attagacaat
gattcttgat
tatgatgaat
tgacatgatt
ctgactcggce
atctttgtca
gacatccttc
aagcaacaga
agtggatggc
cacaccatca
ggcggtgcaa
aaaagtctgc
gtactggaac
gttcaggtct
gaaattatgc
cacactcacc
aaattgaaat
aagaatccac
actacagcgt
tatatcattt
cggcagctgg

gccectgegg

tttgctaatt
tttaaaccta
gaactattaa
gccattctte
ctgtttgatt
attatatcta
tacataagta
atgpatgcaa
actacaatta
agagatgaga
ttacctgatg
aagattgctc
agcatagaat
tgcttcaaaa
tttgctttgt
gccatgttaa
tcccatttaa
aaacgaatgt
atgccctggt
ttgaaatagt
actgttgtca
aaaatctgcg
ccgtttacag
attatttata
tttatttttt
cctcattgaa
cgccagcgcea
tactggggga
caacctgact

acggtgccga

tgataaagat
aagatgccat
tctcatcﬁga
ccatggatgt
tctctatcga
gacaccagcg
taaagtccga
tagctgataa
acgatgagtg
tgctcaatgg
taggcgaatt
tttcggtggce
agcgagcaac
tctcaatgcg
aagtagtttt
catcaccctt
gagtcttctt
catagaaaaa
cttcataagt
cctgaatatc
agatatcgta
ttccectegta
tgcctctecat
ttccaaaaaa
ttttttggaa
agagcaacgg
gctctctcta
ccttgtgcag
tgtatcyicyg

caggtgcttc

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
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tcgatctgeca
ttgggattcg
gaaattttat
tcagtgatag
tactgcaggg
ccaagatgtc
tcgcectggt
acctcaatca
acagctataa
gctactacta
ccattgtcag
atgcggcccc
tccaagagaa
gctatgtgag
ggctgatccce
tcgtggttge
acttccaggce
cagtggaggt
tcactggccg
cgccttgcag
cgcecttcce
agcgaattcg
tataggtagt
atatgacacg
ctcagacatc
atgactacgt

ctaaaagcga

cttatgtatg

tcctgggatce
tgaattgctg
tttteeeete
agatatgagg
ggccgtgtece
caatgccacc
ccaggaggtce
ggatgcacca
ggagcgctac
cgatgatggce
gttcttetcce
gggggacgca

atggggcttg

accctccecag
cgacagcgcet
agggatgctg
tgcctatgge
gatgctgaag
tcgttttaca
cacatccccece
aacagttgcg
atatcaagct
tgatagaaca
attaccaata
taaaaaaata
tgttatgagt
cgtcttgtat

tnf:gff2ﬁa

cLagLiaca

tgcattcttt

aaagccatag
ccectetggtt
tggaatataa
ggcatgaagc
ctgaagatcg
ctcgtcagcet
agagacagcc
gacacctatc
ctgttcgtgt
tgcgageccct
cggttcacag
gtagccgaga
gaggacgtca
tggtcatcca
gacaccacag
ctccgaggeg
ctgagtgacc
taggagctcc
acgtcgtgac
tttcgccage
cagcctgaat
tatcgatacc
aaatacataa
cttttgttac
ggtgatgatg
gcttggtata
tttgataatt
actatcacaa

atgacatcgc

47

tgaaggacag
atgtgtggga
atatccctat
tgctgggggc
cagccttcaa
acattgtgca
acctgactgc
actacgtggt
acaggcctga
gcgggaacga
aggtcaggga
tcgacgctct
tgttgatggg
tcecgecectgtg
ctacacccac
ccgttgttece
aactggccca
aattcgccct
tgggaaaacc
tggcgtaata
ggcgaatgga
gtcgacctcg
ttttgtaaaa
taatatcatt
caactttatc
aggagcccaa
ataccaagga
ttaaatcatt

ctacaaatga

tgatggacag
gggctaaact
cagtgataga
gctgctggceca
catccagaca
gatcctgagc
cgtggggaag
cagtgagcca
ccaggtgtct
caccttcaac
gtttgccatt
ctatgacgtc
cgacttcaat
gacaagcccc
gcactgtgcc
cgactcggcet
agccatcagt
atagtgagtc
ctggcgttac
gcgaagaggc
aacttaatta
agggggggcce
ataaatcact
agtatacgct
atgtaatcga
ttccattatt
taaaatatct
gactgctaga

cactgataaa

ccgacggcag
agtaaaaatt
gatctcccta
ctggcggccc
tttggggaga
cgctatgaca
ctgctggaca
ctgggacgga
gcggtggaca
cgagagccag
gttccecctge
tacctggatg
gcgggctgcea
accttccagt
tatgacagga
cttcecttta
gaccactatc
gtattacaat
ccaacttaat
ccgcaccgat
acacgtggct
cggaaagttt
ttttatacta
acaccttttc
aataatacaa
cttttagctg
tacgactctc
gatgccggta

gtagattatg

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
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aagaatactc
tatctggatc
cggtcgtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttcecee
acctgtccgce
atctcagttc
agcccgaccg
acttatcgece
gtgctacaga
gtatctgcgce
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgcectc
aagtgctcat

tgagatccag

cacagagttg
tacacattca
gctgecggega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctcect
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgacte
tgctgcaatg
gccagccgga
tattaattgt
tgttgccatt
ctccggttcece
tagctccttc
ggttatggca
éactggtgag
ttgccecggeg
cattggaaaa

ttcgatgtaa

attgtaaata
ccggaaacta
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgeget
tcgggaagcg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
cccgtegtgt
ataccgcgag
agggccgagce
tgccgggaag
gctacaggca
caacgatcaa
ggtccteega
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg

cccactcgtg

48
cagatagtga
gggcttcctce
ctcactcaaa
tgtgagcaaa
tccataggcet
gaaacccgac
ctcctgttcec
tggcgcectttce
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttyg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgctce
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact

cacccaactg

atcgactata
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccect
aggactataa
gaccctgceg
tcatagqtca
tgtgcacgaa
gtccaaccecg
bagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatc

atcttcagca

gacataatac
tcgectgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccceegtte
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgcect
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt

tcttttactt

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
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tcaccagcgt ttctgggtga
gggcgacacg gaaatgttga
atcagggtta ttgtctcatg

taggggttcc gcgcacattt

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

17

6585

DNA
artificial

vector vEM31

misc_feature
(338)..(1263)
Flankl Del3

gene
(1283)..(1962)
Azami green

misc_feature
(2002)..(1963)
Ps

misc_feature
(2009)..(2048)
Ps

gene
(2049) ..(2447)
BdsR

promoter
(2454) ..(2493)
Ps promoter

misc_feature
(2494) .. (2524)
TetO2

gene
(2535)..(3383)
DNAse

gcaaaaacag
atactcatac
agcggataca

ccccgaaaag

49

gaaggcaaaa tgccgcaaaa aagggaataa
tcttectttt tcaatattat tgaagcattt
tatttgaatg tatttagaaa aataaacaaa

tgccac

5940

6000

6060

6096
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<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 17
ctaaattgta

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cceceecgattt
tattgtatac
tgatttcatg
taaaaacaat
caattcactg
agatgacgat
tcctgttatt
taaagcgtgt
ttcctttttt
tgcggcacct
tctacatgac

ctattgttet

tagatgctgt

promoter
(3390)..(3429)
Ps promoter

gene
(3430)..(4086)
TetR

misc_feature
(4141) .. (4651)
Flank2 Del3

gene
(5600)..(6457)
AmpR

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
tgtctaaacg
attaaaccat
acagtgattg
tataaaaaga
gacaagactc
atatccatag
gcgtgtatag
accaaaggaa
ctcttaagaa
gagcttccga
atattatata
agcaaatatta

tattttgaac

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgcecg
ggggaaccac
cgttagtaaa
gttgtgaaaa
cagatttgcc
atgtatcaag
ctactggtgt
gaaaggatag
agttaaattc
atgcatcatt
gtgtaaccga
gttccaattg
tggttgttga
gcaaaaatat

cacagattag

50

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
tatttagttg
acatggcgag
agtcaagaac
atatatggat
aatatccaga
atataattat
agatgtttgt
atataaagta
gattattctc
taataatgtt
gttcaagttt
tggatctgtg
attagacaat

gattcttgat

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gtggtcgceca
gaaataaatc
gttcacattg
aatgcggtat
tttgctaatt
tttaaaccta
gaactattaa
gccattctte
ctgtttgatt
attatatcta
tacataagta
atgcatgcaa
actacaatta

agagatgaga

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
tggatggtgt
atataaaaaa
gcggacaatc
ccgatgtatg
tgataaagat
aagatgccat
tctcatctga
ccatggatgt
tctctatcga
gacaccagcg
taaagtccga
tagctgataa
acgatgagtg

tgctcaatgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140
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atcatcgtgt
tggatctagt
tggcacatcg
ggcattctca
gtggtccaca
gaaatcacat
cagcactcca
ctgcataacc
acagtcgccce
catgcttctt
tgctgggtac
agcgaaaggc
aggatttcct
acacagcttg
aaaaaataaa
tataaataat
ctacaatcaa
gcgacggccyg
aactcgtggt
cgatcggaaa
tcgatctgca
ttgggattcg
gaaattttat
tcagtgatag
tactgcaggg
ccaagatgtc
tcgececetggt
acctcaatca
acagctataa

gctactacta

gatatgaaca
atgttgggga
gtggcggccg
tagagcttga
aagtgatagt
cgataatggc
tcacgtacgt
ggaccattgg
ctcatgctta
tcccagtgat
ttggtgaatg
agaggtgcgce
ttteccttcte
atcttcatct
atttcaattt
ggccaagcct
cagcatcccce
catcttcact
gctgggcact
tgagaacagg
tcctgggatc
tgaattgctg
cttetttett
agatatgagg
ggccgtgtcce
caatgccacc
ccaggaggtc
ggatgcacca
ggagcgctac

cgatgatggce

gacattgtat
aatatgaacc
cttacttggce
ccttgttgta
ctggcaaacg
cacctccttc
acattttctc
gaggaaagtt
tgttgcttgt
acccctcagg
ccctgttgee
cttcagtgac
cttcaatcac
ctggtttaat
ttgccggcaa
ttgtctcaag
atctctgaag
ggtgtcaatg
gctgctgetg
ggcatcttga
aaagccatag
ccctectggtt
tggaatataa
ggcatgaagc
ctgaagatcg
ctcgtcaget
agagacagcc
gacacctatc
ctgttegtgt

tgcgagcect

51

tatgatgaat
tgacatgatt
ctgactcggce
atcttﬁgtca
gacatccttc
aagcaacaga
agtggatggc
cacaccatca
ggcggtgcaa
aaaagtctgc
gtactggaac
gttcaggtct
gaaattatgc
cacactcacc
aaattgaaat
aagaatccac
actacagcgt
tatatcattt
cggcagctgg
gcccctgegg
tgaaggacag
atgtgtggga
atatccctat
tgctgggggc
cagccttcaa
acattgtgca
acctgactgc
actacgtggt
acaggcctga

gcgggaacga

ttacctgatg
aagattgctc
agcatagaat
tgcttcaaaa
tttgctttgt
gccatgttaa
tcccatttaa
aaacgaatgt
atgccctggt
ttgaaatagt
actgttgtca
aaaatctgcg
ccgtttacag
attatttata
tttatttttt
cctcattgaa
cgccagcgcea
tactggggga
caacctgact
acggtgccga
tgatggacag
gggctaaact
cagtgataga
gctgctggca
catccagaca
gatcctgagce
cgtggggaag
cagtgagcca
ccaggtgtct

caccttcaac

taggcgaatt
tttcggtggce
agcgagcaac
tctcaatgcg
aagtagtttt
catcaccctt
gagtcttctt
catagaaaaa
cttcataagt
cctgaatatce
agatatcgta
ttcecctegta
tgcctctcat
ttccaaaaaa
ttttttggaa
agagcaacgg
gctctcectcta
ccttgtgcag
tgtatcgtcg
caggtgcttc
ccgacggcag
agtaaaaatt
gatctcccta
ctggcggcecc
tttggggaga
cgctatgaca
ctgctggaca
ctgggacgga
gcggtggaca

cgagagccag

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

N
(e $]
(o 5]
(e

2940
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ccattgtcag
atgcggccce
tccaagagaa
gctatgtgag
ggctgatccc
tcgtggttge
acttccaggc
cagtggaggt
atataaataa
aatgaggtcg
cagcctacat
gagatgttag
tttttacgta
aaagtacatt
gcctttttat
gggcatttta
agggaaacac
gatcaccaag
gaaaaacaac
tattaagcta
ggaaagtttt
tttatactaa
caccttttcc
ataatacaaa
ttttagctgce
acgactctcc
atgccggtac
tagattatga

acataatact

gttcttctcece
gggggacgca
atggggcttg
accctcccag
cgacagcgcet
agggatgctg
tgcctatggce
gatgctgaag
tgtctagatt
gaatcgaagg
tgtattggca
ataggcacca
ataacgctaa
taggtacacg
gccaacaagg
ctttaggttg
ctactactga
gtgcagagcc
ttaaatgtga
gcgaattcga
ataggtagtt
tatgacacga
tcagacatct
tgactacgtt
taaaagcgac
atacgatgat
ttatgtatgt
agaatactcc

atctggatct

cggttcacag
gtagccgaga
gaggacgtca
tggtcatcca
gaéaccacag
ctccgaggcg
ctgagtgacc
taggagctca
agataaaagt
tttaacaacc
tgtaaaaaat
tactcacttt
aagttttaga
gcctacagaa
tttttcacta
cgtattggaa
tagtatgccg
agccttctta
aagtgggtcc
tatcaagctt
gatagaacaa
ttaccaatac
aaaaaaatag
gttatgagtg
gtcttgtatt
ctégttacaa
gcattcttta
acagagttga

acacattcac

52

aggtcaggga
tcgacgctct
tgttgatggg
tccgeectgtg
ctacacccac
ccgttgttcec
aactggccca
aaaattgaaa
aaagtgatta
cgtaaactcg
aagcgggcett
tgcectttag
tgtgctttac
aaacagtatg
gagaatgcat
gatcaagagc
ccattattac
ttcggcecttg
gcgtacagcg
atcgataccg
aatacataat
ttttgttact
gtgatgatgc
cttggtataa
ttgataatta
ctatcacaat
tgacatcgcc
ttgtaaatac

cggaaactag

gtttgccatt
ctatgacgtc
cgacttcaat
gacaagcccc
gcactgtgcec
cgactcggct
agccatcagt
ttttattttt
acagcgcatt
cccagaagcet
tgctcgacgce
aaggggaaag
taagtcatcg
aaactctcga
tatatgcact
atcaagtcgc
gacaagctat
aattgatcat
gatccecggga
tcgacctcga
tttgtaaaaa
aatatcatta
aactttatca
ggagcccaat
taccaaggat
taaatcattg
tacaaatgac
agatagtgaa

ggcttceteg

gttccecctge
tacctggatg
gcgggctgcea
accttccagt
tatgacagga
cttccettta
gaccactatc
tttttttgga
agagctgcett
aggtgtagag
cttagccatt
ctggcaagat
cgatggagca
aaatcaatta
cagcgctgtg
taaagaagaa
cgaattattt
atgcggatta
attcagatct
gggggggccce
taaatcactt
gtatacgcta
tgtaatcgaa
tccattattc
aaaatatctt
actgctagag
actgataaag
tcgactatag

ctcactgact

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
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cgctgcgcetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceccgttca
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttc
gcttaccatc
atttatcagc
tatccgecte
ttaatagttt
ttggtatggc
tgttgtgcaa
ccgcagtgtt
ccgtaagatg
tgcggecgacce
gaactttaaa
taccgctgtt
cttttacttt

agggaataag

ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttcceect
cctgtcegece
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgecgcect
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattcagc
aaaagcggtt
atcactcatg
cttttctgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt

ggcgacacgyg

ctgcggcgag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccc
tttctcectt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgactcce
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tcecggttecce
agctcctteg
gttatggcag
actggtgagt
tgceceggegt
attggaaaac
tcgatgtaac
tctgggtgag

aaatgttgaa

53

cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgegetce
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ccgtegtgta
taccgcgaga
gggccgagceg
gccgggaagce
ctacaggcat
aacgatcaag
gtcctcececgat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtgc.
caaaaacagg

tactcatact

tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttceg
ggcgctttct
gctgggectgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgctca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat

cttccttttt

gcggtéatac
ggccagcaaa
cgccccectg
ggactataaa
accctgeccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagga
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
atacgggagg
ccggctccag
cctgcaactt
agttcgccag
cgctegtegt
tgatccccca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcagcecat
gccycaaaaa

caatattatt

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
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gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt atttagaaaa

ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccac

<210> 18

<211> 3014

<212> DNA

<213> artificial
<220>

<223> plasmid

<220>

<221> promoter

<222> (622)..(642)
<223> T7 promoter
<220>

<221> misc_feature
<222> (680)..(742)
<223> p7.5

<220>

<221> promoter

<222> (824)..(844)
<223> T3 promoter
<220>

<221> promoter

<222> (870)..(991)
<223> lac promoter
<220>

<221> gene

<222> (2029)..(2886)
<223> AmpR

<400> 18

ctaaattgta agcgttaata
attttttaac caataggccg
gatagggttg agtgttgttc
caacgtcaaa gggcgaaaaa
ctaatcaagt tttttggggt
ccececgattt agagcttgac
agcgaaagga gcgggcgcta
cacacccgcec gcecgcttaatg
caactgttgg gaagggcgat

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgecg
ggggaaagcc
gggcgctggce
cgccgctaca

cggtgcgggc

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgcegtcc

ctcttcgeta

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagyg
gtcacgctgce
cattcéccat

ttacgccagc

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg

tggcgaaagg

6540

6585

60

120

180

240

300

360

420

480

540
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gggatgtgcet
taaaacgacg
cggtggcgge
aaatatattc
cgataccgtc
aatttcgagce
cacaattcca
agtgagctaa
gtcgtgccag
gcgctettece
ggtatcagct
aaagaacatg
ggcgtttttce
gaggtggcga
cgtgecgctcect
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgatce
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagcegce

ccgggaagcet

gcaaggcgat
gccagtgaat
cgctctagaa
taatttattg
gacctcgagg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttectege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgcetttcte
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc

agagtaagta

taagttgggt
tgtaatacga
taaataataa
caggatcccc
gggggcccgyg
catggtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gcecccectga
gactataaag
ccctgeeget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc
agcagcagat
ggtctgacgce
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggyg
cggctccaga
ctgcaacttt

gttcgccagt

55

aacgccaggyg
ctcactatag
atacaataat
cgggctgceag
taccagcttt
gctgtttect
cataaagtgt
ctcactgccce
acgcgcgggyg
gctgegceteg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccgge
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtcet
atttcgttca
cttaccatct
tttatcagca
atccgectcc

taatagtttg

ttttcccagt
ggcgaattgg
taatttctcg
gaattcgata
tgttccettt
gtgtgaaatt
aaagcctggyg
gctttccagt
agaggcggtt
gtcgttcgge

gaatcagggg

cgtaaaaagg

aaaaatcgac
tttccecectg
ctgtcecgecet
ctcagttcgg
cccgaccget
ttatcgccac
gctacagagt
atctgcgcetce
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta

cgcaacgttg

cacgacgttg
agctccaccg
taaaagtaga
tcaagcttat
agtgagggtt
gttatccgct
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgagce
ataacgcagg
ccgegttget
gctcaagtca
gaagctccct
ttctececcttce
tgtaggtcgt
gcgccttatce
tggcagcagc
tcttgaagtyg
tgctgaagcc
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccce
ctgcaatgat
cagccggaag
LLaattgttyg

ttgccattgce

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
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tacaggcatc gtggtgtcac
acgatcaagg cgagttacat
tccteccgatec gttgtcagaa
actgcataat tctcttactg
ctcaaccaag tcattctgag
aatacgggat aataccgcgce
ttcttcgggg cgaaaactct
cactcgtgca cccaactgat
aaaaacagga aggcaaaatg
actcatactc ttecctttttce
cggatacata tttgaatgta
ccgaaaagtg ccac

<210> 19

<211> 3024

<212> DNA

<213> artificial
<220>

<223> plasmid

<220>

<221> promoter

<222> (625)..(645)
<223> T7 promoter
<220>

<221> promoter

<222> (683)..(752)
<223> HS5 promoter
<220>

<221> promoter

<222> (834)..(854)
<223> T3 promoter
<220>

<221> promoter

<222> (880)..(1001)
<223> lac promoter
<220>

<221i> gene

<222> (2039)..(2896)
<223> AmpR

gctcgtegtt
gatcccecat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg

tttagaaaaa

56

tggtatggcect
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccg
aactttaaaa
accgctgttyg
ttttactttc
gggaataagg
aagcatttat

taaacaaata

tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagecgttt
gcgacacgga
cagggttatt

ggggttccgce

ccggttcecceca
gctcecttegg
ttatggcagc
ctggtgagta
gccecggegte
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag

gcacatttcc

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3014



10

15

20

25

30

35

40

45

50

55

<400> 19
ctaaattgta

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cccecgattt
agcgaaagga
cacacccgcc
caactgttgg
gggatgtgct

taaaacgacg

ccgeggtgge

gttaaattga
tcaagcttat
agtgagggtt
gttatccget
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgage
ataacgcagg
ccgegttget
gctcaagtca
gaagctccct
ttctcccttce
tgtaggtcgt
gcgecttatce
ggcagcagc

tcttgaagtg

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggegceta
gcgcttaatg
gaagggcgat
gcaaggcgat
gccagtgagce
ggccgctcta
aagcgagaaa
cgataccgtc
aatttcgagc
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcettec
ggtatcagct
aaagaacatg
ggcgtttttce
gaggtggcga
cgtgcgetcet
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac

gtggcctaac

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgetgge
cgccgctaca
cggtgegggc
taagttgggt
gcgcgtaata
gaaaaaaatg
taatcataaa
gacctcgagg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttcctege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttcecga
gcgcetttcecte
ctgggctgtg
cgtcttgagt
aggattagca

tacggctaca

57

attcgcgtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgegtcece
ctcttcgeta
aacgccaggg
cgactcacta
aaaataaata
ttggatcccc
gggggcccgyg
catggtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gccccectga
gactataaag
ccctgeeget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgagdta

ctagaaggac

aatttttgtt
aaatdaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctgce
cattcgccat
ttacgccagc
tttteccagt
tagggcgaat
caaaggttct
cgggctgcag
taccagcettt
gctgtttect
cataaagtgt
ctcactgccce
acgcgcgggyg
gctgcgctceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccegttecag
aagacacgac
tgtaggcggt

agtatttggt

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg
tggagctcca
tgagggttgt
gaattcgata
tgttcececttt
gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtcgtteggce
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttcceectg
ctgtccgect
ctcagttcgg
cccgaccget
ttatcgccac
gctacagagt

atctgcgcetce

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

Fa
(o))
o
(e

1740
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tgctgaagcc
ccgetggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgce
ccggttcecca
gctcecttegg
ttatggcagc
ctggtgagta
gccecggegtce
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag
gcacatttcc
<210>
<211>

<212>
<213>

20
3667
DNA
arti

<220>
<223>

<220>

<221> prom
<222> (622
<223> T7 p

agttaccttc
cggtggtttt
tcctttgatc
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagcgce
ccgggaagct
tacaggcatc
acgatcaagg
tcctcegatce
actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata

ccgaaaagtg

ficial

romoter

ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgcgc
cgaaaactct
cccaactgat
aggcaaaatg
ttcecttttte
tttgaatgta

ccac

vector pEM12 (7.5)

58

ttggtagcectce
agcagcagat
ggtctgacgce
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggyg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtegtt
gatccecccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg

tttagaaaaa

ttgatccggce
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgcectcce
taatagtttg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccyg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat

taaacaaata

aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagcect
aaagcggtta
tcactcatgg
ttttetgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt

ggggttccge

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3024
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<220>

<221> misc_feature
<222> (680)..(742)
<223> p7.5

<220>

<221> gene

<222> (799)..(1455)
<223> TetR

<220>

<221> promoter

<222> (1477)..(1497)
<223> T3 promoter
<220>

<221> promoter

<222> (1523)..(1644)
<223> 1lac promoter
<220>

<221> gene

<222> (2682)..(3539)
<223> AmpR

<400> 20

ctaaattgta agcgttaata
attttttaac caataggccg
gatagggttg agtgttgttc
caacgtcaaa gggcgaaaaa
ctaatcaagt tttttggggt
cccecgattt agagcttgac
agcgaaagga gcgggcegceta
cacacccgcecc gcecgcecttaatg
caactgttgg gaagggcgat
gggatgtgct gcaaggcgat
taaaacgacg gccagtgaat
cggtggcgge cgctctagaa
aaatatattc taatttattg
cgataccgtc gacccgagat
gagctgctta atgaggtcgg
ggtgtagagc agcctacatt

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgctgge
cgccecgcetaca
cggtgcgggce
taagttgggt
tgtaatacga
taaataataa
caggatcccc
gtctagatta
aatcgaaggt

gtattggcat

59

attcgcgtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgcgtec
ctcttcgceta
aacgccaggyg
ctcactatag
atacaataat
cgggctgcag
gataaaagta
ttaacaaccc

gtaaaaaata

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctgc
cattcgccat
ttacgccagce
ttttcccagt
ggcgaattgg
taatttctcg
gaattcgata
aagtgattaa
gtaaactcgc

agcgggcettt

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagyg
cacgacgttg
agctccaccg
taaaagtaga
tcaagcttat
cagcgcatta
ccagaagcta

gctcgacgcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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ttagccattg
tggcaagatt
gatggagcaa
aatcaattag
agcgctgtgg
aaagaagaaa
gaattatttg
tgcggattag
ttcagatctt
agcttggcgt
ccacacaaca
taactcacat
cagctgcatt
tcecgettect
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctcctgtte
gtggcgettt
aagctgggct
tatcgtettg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgtte
atcttttcta
atgagattat
tcaatctaaa

gcacctatct

agatgttaga
ttttacgtaa
aagtacattt
cctttttatg
ggcattttac
gggaaacacc
atcaccaagg
aaaaacaact
attaagggcc
aatcatggtc
tacgagccgg
taattgegtt
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tccgeeccccce
caggactata
cgaccctgcc
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga

cagcgatctg

taggcaccat
taacgctaaa
aggtacacgg
ccaacaaggt
tttaggttgce
tactactgat
tgcagagcca
taaatgtgaa
cggtaccagc
atagctgttt
aagcataaag
gcgctcactg
ccaacgcgcg
ctcgectgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgce
cgctcagtgg
cttcacctag
gtaaacttgg

tctatttcgt

60

actcactttt
agttttagat
cctacagaaa
ttttcactag
gtattggaag
agtatgccgce
gccttettat
agtgggtccg
ttttgttcecc
cctgtgtgaa
tgtaaagcct
cecegetttece
gggagaggcg
tcggtcgttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttccec
tacctgtccg
tatctcagtt
cagcccgacce
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt

tcatccatag

gccctttaga
gtgctttact
aacagtatga
agaatgcatt
atcaagagca
cattattacg
tcggecttga
cgtacagcgg
tttagtgagyg
attgttatcc
ggggtgccta
agtcgggaaa
gtttgcgtat
ggctgcggcyg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctcee
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ct;tgctgaa
ccaccgcectgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt

ttgcctgact

aggggaaagc
aagtcatcgce
aactctcgaa
atatgcactc
tcaagtcgcet
acaagctatc
attgatcata
atcccgggaa
gttaatttcg
gctcacaatt
atgagtgagc
cctgtegtge
tgggcgctct
agcggtatca
aggaaagaac
gctggcgttt
tcagaggtgg
cctegtgege
ttcgggaagce
cgttcgetee
atccggtaac
agccactggt
gtggtggcct
gccagttacce
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag

ccecegtegtg

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
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tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttccttt
atatttgaat
gtgccac
<210>

<211>

<212>
<213>

21
3695
DNA
artci

<220>

<223> vect

<220>
<221>
<222>
<223>

(625
T7 p

<220>
<221>
<222>
<223>

(683
HS p

<220>
<221>
<222>
<223>

gene
(786
TetR

<220>

cgatacggga
caccggctcc
gtcctgcaac
gtagttcgcc
cacgctcgtc
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagce
atgccgcaaa
ttcaatatta

gtatttagaa

ficial

or pEM13

promoter

) .. (645)
romoter

promoter

) .. (752)
romoter

y..(1442)

gggcttacca
agatttatca
tttatccgcece
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt

aaataaacaa

(H5)

61

tctggcccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttetg
ccgagttget
aaagtgctca
ttgagatcca
ttcaccagceg
agggcgacac
tatcagggtt

ataggggttc

gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctccggttce
ttagctcctt
tggttatggc
tgactggtga
cttgccecgge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat

cgcgcacatt

gataccgcga
aagggccgag
ttgccgggaa
tgctacaggce
ccaacgatca
cggtcctceg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac

tcccecgaaaa

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3667
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<221>
<222>
<223>

(150

<220>
<221>
<222>
<223>

(155
lac

<220>
<221>
<222>
<223>

gene
(271
AmpR

<400> 21
ctaaattgta

attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
ccqccgattt
agcgaaagga
cacacccgcec
caactgttgg
gggatgtgct
taaaacgacg
ccgeggtggce
gttaaattga
tcgagatgtce
aggtcggaat
ctacattgta
tgttagatag
tacgtaataa
tacatttagg
ttttatgcca
attttacttt

aaacacctac

promoter

5)..(1525)

T3 promoter

promoter

1)..(1672)
promoter

0)..(3567)

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggegceta
gcgcttaatg
gaagggcgat
gcaaggcgat
gccagtgagce
ggccgcectcta
aagcgagaaa
tagattagat
cgaaggttta
ttggcatgta
gcaccatact
cgctaaaagt
tacacggcct
acaaggtttt
aggttgcgta

tactgatagt

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgectgge
cgccgctaca
cggtgcgggce
taagttgggt
gcgcgtaata
gaaaaaaatg
taatcataaa
aaaagtaaag
acaacccgta
aaaaataagc
cacttttgcce
tttagatgtg
acagaaaaac
tcactagaga
ttggaagatc

atgccgccat

62

attcgcegtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgegtcec
ctcttegeta
aacgccaggyg
cgactcacta
aaaataaata
ttggatcccc
tgattaacag
aactcgccca
gggctttgct
ctttagaagg
ctttactaag
agtatgaaac
atgcattata
aagagcatca

tattacgaca

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagyg
gtcacgctge

cattcgccat

ttacgccagce

ttttceccagt
tagggcgaat
caaaggttct
cgggctgcag
cgcattagag
gaagctaggt
cgacgcctta
ggaaagctgg
tcatcgcgat
tctcgaaaat
tgcactcagc
agtcgctaaa

agctatcgaa

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg
tggagctcca
tgagggttgt
gaattcgatc
ctgcttaatg
gtagagcagc
gccattgaga
caagattttt
ggagcaaaag
caattagcct
gctgtggggce
gaagaaaggyg

ttatttgatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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accaaggtgc
aacaacttaa
aagggcccgg
ttgtteccett
tgtgtgaaat
taaagcctgg
cgctttccag
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttcccect
cctgtececgece
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt

ttcattcagc

agagccagcc
atgtgaaagt
atcaagctta
tagtgagggt
tgttatccge
ggtgcctaat
tcgggaaacc
ttgcgtattg
ctgcggcgag
gataacgcag
gcecgegttge
cgctcaagtc
ggaagctccc
tttctcectt
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gccectgactcece
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg

tccggttcece

ttcttattcg
gggtccgegt
tcgataccgt
taatttcgag
tcacaattcc
gagtgagcta
tgtcgtgeca
ggcgctcette
cggtatcagce
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgcgcetce
cgggaagcgt
ttcgctceccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ccgtegtgta
taccgcgaga
gggccgagceg
gccgggaagce
ctacaggcat

aacgatcaag

63

gccttgaatt
acagcggatc
cgacctcgag
cttggcgtaa
acacaacata
actcacatta
gctgcattaa
cgcttecteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttcceg
ggcgctttct
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgctca
cagaagtggt
tagagtaagt
cgtggtgtca

gcgagttaca

gatcatatgc
ccgggaattc
ggggggcccyg
tcatggtcat
cgagccggaa
attgcgttgce
tgaatcggcce
ctcactgact
gcggtaatac
ggccagcaaa

cgcccecctg

ggactataaa

accctgecgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagga
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
atacgggagg
ccggetccag
cctgcaactt
agttcgccag
cgctcgtegt

tgatccccca

ggattagaaa
agatcttatt
gtaccagctt
agctgtttcce
gcataaagtg
gctcactgcec
aacgcgcggg
cgctgcgcetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceegttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgtte
gcttaccatc
atttatcagc
tatccgectc
ttaatagttt
ttggtatggc

tgttgtgcaa

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

w
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<))
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aaaagcggtt agctcctteg
atcactcatg gttatggcag
cttttctgtg actggtgagt
gagttgctcect tgcccggegt
agtgctcatc attggaaaac
gagatccagt tcgatgtaac
caccagcgtt tctgggtgag
ggcgacacgg aaatgttgaa
tcagggttat tgtctcatga
aggggttccg cgcacatttc
<210> 22

<211> 6640

<212> DNA

<213> artificial
<220>

<223> wvector vEM32
<220>

<221> misc_feature
<222> (338)..(1263)
<223> Flankl Del3
<220>

<221> gene

<222> (1283)..(1962)
<223> Azami green
<220>

<221> misc_feature
<222> (2002)..(1963)
<223> Ps

<220>

<221> misc_feature
<222> (2009)..(2048)
<223> Ps

<220>

<221> (gene

<222> (2049)..(2447)
<223> BsdR

<220>

<221> promoter

<222> (2454)..(2493)

gtcctceccgat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtge
caaaaacagg
tactcatact
gcggatacat

cccgaaaagt

(7.5)

64

cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttcettttt
atttgaatgt

gccac

agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcagcat
gccgcaaaaa
caatattatt

atttagaaaa

ccgcagtgtt
ccgtaagatg
tgcggcgacc
gaactttaaa
taccgcetgtt
cttttacttt
agggaataag
gaagcattta

ataaacaaat

3180

3240

3300

3360

3420

3480

3540

3600

3660

3695
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<223> Ps promoter
<220>

<221> misc_feature
<222> (2494)..(2534)
<223> Tet02

<220>

<221> gene

<222> (2535)..(3383)
<223> DNAse

<220>

<221> misc_feature
<222> (3414)..(3476)
<223> p7.5

<220>

<221> gene

<222> (3533)..(4189)
<223> TetR

<220>

<221> misc_feature
<222> (4196)..(4706)
<223> Flank2 Del3
<220>

<221> gene

<222> (5655)..(6512)
<223> AmpR

<400> 22

ctaaattgta agcgttaata
attttttaac caataggccg
gatagggttg agtgttgttc
caacgtcaaa gggcgaaaaa
ctaatcaagt tttttggggt
cccecgattt agagcecttgac
tattgtatac tgtctaaacg
tgatttcatg attaaaccat
taaaaacaat acagtgattg
caattcactg tataaaaaga
agatgacgat gacaagactc
tcctgttatt atatccatag
taaagcgtgt gcgtgtatag

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaccac
cgttagtaaa
gttgtgaaaa
cagatttgcecc
atgtatcaag
ctactggtgt
gaaaggatag

agttaaattc

65

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
tatttagttg
acatggcgag
agtcaagaac
atatatggat
aatatccaga
atataattat
agatgtttgt

atataaagta

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gtggtcgcca
gaaataaatc
gttcacattg
aatgcggtat
tttgctaatt
tttaaaccta
gaactattaa

gccattctte

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
tggatggtgt
atataaaaaa
gcggacaatc
ccgatgtatg
tgataaagat
aagatgccat
tctcatctga

ccatggatgt

60

120

180

240

300

360

420

480

540

600

660

720

780
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ttcctttttt
tgcggecacct
tctacatgac
ctattgttcet
tagaacttac
tagatgctgt
atcatcgtgt
tggatctagt
tggcacatcg
ggcattctca
gtggtccaca
gaaatcacat
cagcactcca
ctgcataacc
acagtcgcecc
catgcttctt
tgctgggtac
agcgaaaggc
aggatttcct
acacagcttg
aaaaaataaa
tataaataat
ctacaatcaa
gcgacggccg
aactcgtggt
cgatcggaaa
tcgatctgca
ttgggattcg
gaaattttat

tcagtgatag

accaaaggaa
ctcttaagaa
gagcttccga
atattatata
gcaaatatta
tattttgaac
gatatgaaca
atgttgggga
gtggcggcecceg
tagagcttga
aagtgatagt
cgataatggc
tcacgtacgt
ggaccattgg
ctcatgctta
tcccagtgat
ttggtgaatg
agaggtgcgce
tttecttctce
atcttcatct
atttcaattt
ggccaagcct
cagcatcccc
catcttcact
gctgggcact
tgagaacagg
tcctgggatce
tgaattgctg
ttttettttt

agatatgagg

atgcatcatt
gtgtaaccga
gttccaattg
tggttgttga
gcaaaaatat
cacagattag
gacattgtat
aatatgaacc
cttacttggc
ccttgttgta
ctggcaaacg
cacctccttce
acattttctc
gaggaaagtt
tgttgcttgt
acccctcagg
ccctgttgcee
cttcagtgac
cttcaatcac
ctggtttaat
ttgccggcaa
ttgtctcaag
atctctgaag
ggtgtcaatg
gctgctgctg
ggcatcttga
aaagccatag
ccectetggtt
tggaatataa

ggcatgaagc

66

gattattctc
taataatgtt
gttcaagttt
tggatctgtg
attagacaat
gattcttgat
tatgatgaat
tgacatgatt
ctgactcggce
atctttgtca
gacatccttc
aagcaacaga
agtggatggc
cacaccatca
ggcggtgcaa
aaaagtctgc
gtactggaac
gttcaggtct
gaaattatgc
cacactcacc
aaattgaaat
aagaatccac
actacagcgt
tatatcattt
cggcagctgg
gcccectgegg
tgaaggacag
atgtgtggga
atatccctat

tgctgggggc

ctgtttgatt
attatatcta
tacataagta
atgcatgcaa
actacaatta
agagatgaga

ttacctgatg

aagattgctc

agcatagaat
tgcttcaaaa
tttgctttgt
gccatgttaa
tcccatttaa
aaacgaatgt
atgccctggt
ttgaaatagt
actgttgtca
aaaatctgcg
ccgtttacag
attatttata
tttatttttt
cctcattgaa
cgccagcgea
tactggggga
caacctgact
acggtgccga
tgatggacag
gggctaaact
cagtgataga

gctgctggca

tctctatcga
gacaccagcg
taaagtccga
tagctgataa
acgatgagtg
tgctcaatgg
taggcgaatt
tttcggtggce
agcgagcaac
tctcaatgcg
aagtagtttt
catcaccctt
gagtcttctt
catagaaaaa
cttcataagt
cctgaatatc
agatatcgta
ttcectegta
tgcctctecat
ttccaaaaaa
ttttttggaa
agagcaacgg
gctctectcecta
ccttgtgcag
tgtatcgtcg
caggtgcttc
ccgacggcag
agtaaaaatt
gatctcccta

ctggcggccc

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
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tactgcaggg
ccaagatgtc
tcgecectggt
acctcaatca
acagctataa
gctactacta
ccattgtcag
atgcggcccc
tccaagagaa
gctatgtgag
ggctgatcce
tcgtggttgce
acttccaggce
cagtggaggt
ataaatacaa
cceceeggget
attagataaa
aggtttaaca
gcatgtaaaa
ccatactcac
taaaagtttt
acggcctaca
aggtttttca
ttgcgtattg
tgatagtatg
gccagcctte
tgaaagtggg
gttttatagg

actaatatga

ggcecgtgtcec
caatgccacc
ccaggaggtce
ggatgcacca
ggagcgctac
cgatgatggc
gttcttctcec
gggggacgca
atggggcttg
accctcccag
cgacagcgct
agggatgctg
tgcctatggce
gatgctgaag
taattaattt
gcaggaattc
agtaaagtga
acccgtaaac
aataagcggg
ttttgeecctt
agatgtgcett
gaaaaacagt
ctagagaatg
gaagatcaag
ccgccattat
ttattcggec
tccgegtaca
tagttgatag

cacgattacc

ctgaagatcg
ctcgtcagcet
agagacagcc
gacacctatc
ctgttcgtgt
tgcgagcecct
cggttcacag
gtagccgaga
gaggacgtca
tggtcatcca
gacaccacag
ctccgaggceg
ctgagtgacc
taggagctcc
ctcgtaaaag
gatatcaagc
ttaacagcgc
tcgecccagaa
ctttgctcga
tagaagggga
tactaagtca
atgaaactct
cattatatgc
agcatcaagt
tacgacaagc
ttgaattgat
gcggatcccg
aacaaaatac

aatacttttg

67

cagccttcaa
acattgtgca
acctgactgc
actacgtggt
acaggcctga
gcgggaacga
aggtcaggga
tcgacgctct
tgttgatggg
tccgectgtg
ctacacccac
ccgttgttcce
aactggccca
accgcggtgg
tagaaaatat
ttatcgatac
attagagctg
gctaggtgta
cgccttagec
aagctggcaa
tcgcgatgga
cgaaaatcaa
actcagcgcet
cgctaaagaa
tatcgaatta
catatgcgga
ggaattcaga
ataattttgt

ttactaatat

catccagaca
gatcctgage
cgtggggaag
cagtgagcca
ccaggtgtct
caccttcaac
gtttgccatt
ctatgacgtc
cgacttcaat
gacaagcccc
gcactgtgcc
cgactcggct
agccatcagt
cggccgcectcet
attctaattt
cgtcgaccceg
cttaatgagg
gagcagccta
attgagatgt
gattttttac
gcaaaagtac
ttagcctttt
gtggggcatt
gaaagggaaa
tttgatcacc
ttagaaaaac
tcttattaag
aaaaataaat

cattagtata

tttggggaga
cgctatgaca
ctgctggaca
ctgggacgga
gcggtggaca
cgagagccag
gttcccctge
tacctggatg
gcgggctgcea
accttccagt
tatgacagga
cttceccttta
gaccactatc
agaataaata
attgcaggat
agatgtctag
tcggaatcga
cattgtattg
tagataggca
gtaataacgc
atttaggtac
tatgccaaca
ttactttagg
cacctactac
aaggtgcaga
aacttaaatg
ggcccggaaa
cactttttat

cgctacacct

2640
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tttectcaga
acaaatgact
gctgctaaaa
tctccatacg
ggtacttatg
tatgaagaat
atactatctg
cgctecggteg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcc
tcagcaataa
gcctceccatcec
agtttgcgea
atggcttcat

tgcaaaaaag

catctaaaaa
acgttgttat
gcgacgtctt
atgatctagt
tatgtgcatt
actccacaga
gatctacaca
ttcggetgeg
caggggataa
aaaaggccgce
atcgacgctc
cccctggaag
ccgecectttcet
gttcggtgta
accgctgcgce
cgccactggce
cagagttctt
gcgctectget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgce
accagccagc
agtctattaa
acgttgttgce
tcagctccgg

cggttagctce

aataggtgat
gagtgcttgg
gtattttgat
tacaactatc
ctttatgaca
gttgattgta
ttcaccggaa
gcgagcggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctcecctegtg
cccttecggga
ggtcgttcgce
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actcccegte
aatgataccg
cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga

cttecggtecet

68

gatgcaactt
tataaggagc
aattatacca
acaattaaat
tcgectacaa
aatacagata
actagggctt
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agcgtggcgc
tccaagcectgyg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag

ccgatcgttg

tatcatgtaa
ccaattccat
aggataaaat
cattgactgc
atgacactga
gtgaatcgac
cctecgcetcac
caaaggcggt
caaaaggcca
ggctccgecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgcea
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagecgat
ctacgatacg
gctcaccggc
gtggtcctge
taagtagttc
tgtcacgctc
ttacatgatc

tcagaagtaa

tcgaaataat
tattctttta
atcttacgac
tagagatgcc
taaagtagat
tatagacata
tgactcgctg
agtacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcettacc
ctcacgctgt
cgaacccccec
cccggtaaga
gaggtatgta
aaggacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtecgtttggt
ccccatgttyg

gttggccgca
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gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg

caaatagggg

tcatggttat
ctgtgactgg
gctettgecee
tcatcattgg
ccagttcgat
gcgtttcetgg
cacggaaatg
gttattgtct

ttccgegeac

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

23

6624

DNA
artificial

vector vEM33

misc_feature
(338)..(1263)
Fliankl Del3

gene
(1283)..(1962)
Azami green

misc_feature
(2002) ..(1963)
Ps

misc_feature
(2009)..(2048)
Ps

gene

(2049) ..(2447)
BsdR

promoter
(2454) ..(2493)

Ps promoter

ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga

atttcccega

(H5)

69

cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg

aaagtgccac

ttactgtcat
tctgagaata
ccgcgecaca
aactctcaag
actgatcttc
aaaatgccgce
tttttcaata

aatgtattta

gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc

gaaaaataaa
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6240

6300
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<220>

<221> misc_feature
<222> (2494)..(2534)
<223> Tet02

<220>

<221> gene

<222> (2535)..(3383)
<223> DNAse

<220>

<221> promoter

<222> (3414)..(3483)
<223> H5 promoter
<220>

<221> gene

<222> (3517)..(4173)
<223> TetR

<220>

<221> misc_feature
<222> (4180)..(4690)
<223> Flank2 Del3
<220>

<221> gene

<222> (5639)..(6496)
<223> AmpR

<400> 23

ctaaattgta agcgttaata
attttttaac caataggccg
gatagggttg agtgttgttc
caacgtcaaa gggcgaaaaa
ctaatcaagt tttttggggt
ccececcgattt agagcttgac
tattgtatac tgtctaaacg
tgatttcatg attaaaccat
taaaaacaat acagtgattg
caattcactg tataaaaaga
agatgacgat gacaagactc
tcctgttatt atatccatag
taaagcgtgt gcgtgtatag
ttcctttttt accaaaggaa

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaccac
cgttagtaaa
gttgtgaaaa
cagatttgcc
atgtatcaag
ctactggtgt
gaaaggatag
agttaaattc

atgcatcatt

70

attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta
tatttagttg
acatggcgag
agtcaagaac
atatatggat
aatatccaga
atataattat
agatgtttgt
atataaagta

gattattctc

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gtggtcgcca
gaaataaatc
gttcacattg
aatgcggtat
tttgctaatt
tttaaaccta
gaactattaa
gccattcttce

ctgtttgatt

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
tggatggtgt
atataaaaaa
gcggacaatc
ccgatgtatg
tgataaagat
aagatgccat
tctcatctga
ccatggatgt

tctctatcga

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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tgcggcacct
tctacatgac
ctattgttct
tagaacttac
tagatgctgt
atcatcgtgt
tggatctagt
tggcacatcg
ggcattctca
gtggtccaca
gaaatcacat
cagcactcca
ctgcataacc
acagtcgccc
catgcttctt
tgctgggtac
agcgaaaggc
aggatttcct
acacagcttg
aaaaaataaa
tataaataat
ctacaatcaa
gcgacggccg
aactcgtggt
cgatcggaaa
tcgatctgca
ttgggattcg
gaaattttat
tcagtgatag

tactgcaggg

ctcttaagaa
gagcttccga
atattatata
gcaaatatta
tattttgaac

gatatgaaca

atgttgggga
gtggcggecg
tagagcttga
aagtgatagt
cgataatggc
tcacgtacgt
ggaccattgg
ctcatgctta
tcccagtgat
ttggtgaatg
agaggtgcgc
tttcecttcte
atcttcatct
atttcaattt
ggccaagcect
cagcatcccc
catcttcact
gctgggcact
tgagaacagg
tcctgggatc
tgaattgctg
tttettetett
agatatgagg

ggccgtgtcce

gtgtaaccga
gttccaattg
tggttgttga
gcaaaaatat
cacagattag
gacattgtat
aatatgaacc
cttacttggc
ccttgttgta
ctggcaaacg
cacctccttce
acattttctc
gaggaaagtt
tgttgettgt
acccctcagg
ccctgttgece
cttcagtgac
cttcaatcac
ctggtttaat
ttgccggcaa
ttgtctcaag
atctctgaag
ggtgtcaatg
gctgectgetg
ggcatcttga
aaagccatag
ccctetggtt
tggaatataa
ggcatgaagc

ctgaagatcg

71

taataatgtt
gttcaagttt
tggatctgtg
attagacaat
gattcttgat
tatgatgaat
tgacatgatt
ctgactcggc
atctttgtca
gacatccttc
aagcaacaga
agtggatggc
cacaccatca
ggcggtgcaa
aaaagtctgc
gtactggaac
gttcaggtct
gaaattatgc
cacactcacc
aaattgaaat
aagaatccac
actacagcgt
tatatcattt
cggcagctgg
gccectgegg
tgaaggacag
atgtgtggga
atatccctat

tgctgggggc

cagccttcaa

attatatcta
tacataagta
atgcatgcaa
actacaatta
agagatgaga
ttacctgatg
aagattgctc
agcatagaat
tgcttcaaaa
tttgetttgt
gccatgttaa
tcccatttaa
aaacgaatgt
atgccctggt
ttgaaatagt
actgttgtca
aaaatctgcg
ccgtttacag
attatttata
tttattttte
cctcattgaa
cgccagcgca
tactggggga
caacctgact
acggtgccga
tgatggacag
gggctaaact
cagtgataga
gctgctggca

catccagaca

gacaccagcg
taaagtccga
tagctgataa
acgatgagtg
tgctcaatgg
taggcgaatt
tttcggtggce
agcgagcaac
tctcaatgcg
aagtagtttt
catcaccctt
gagtcttctt
catagaaaaa
cttcataagt
cctgaatatc
agatatcgta
ttccectegta
tgcctctcecat
ttccaaaaaa
ttttttggaa
agagcaacgg
gctctctcta
ccttgtgcag
tgtatcgtcg
caggtgcttc
ccgacggcag
agtaaaaatt
gatctcccta
ctggcyygccc

tttggggaga

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620‘
1680
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1800
1860
1920
1980
2040
2100
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ccaagatgtc
tcgecectggt
acctcaatca
acagctataa
gctactacta
ccattgtcag
atgcggcecc
tccaagagaa
gctatgtgag
ggctgatccc
tecgtggttge
acttccaggc
cagtggaggt
gaaaataaat
attggatccc
gtgattaaca
aaactcgcecce
cgggctttge
cctttagaag
gctttactaa
cagtatgaaa
aatgcattat
caagagcatc
ttattacgac
ggccttgaat
tacagcggat
atagaacaaa
taccaatact

aaaaaatagg

caatgccacc
ccaggaggtc
ggatgcacca
ggagcgctac
cgatgatggc
gttcttctcec
gggggacgca
atggggcttg
accctcccag
cgacagcgct
agggatgctg
tgcctatggce
gatgctgaag
acaaaggttc
ccgggcectgcea
gcgcattaga
agaagctagg
tcgacgectt
gggaaagctg
gtcatcgcga
ctctcgaaaa
atgcactcag
aagtcgctaa
aagctatcga
tgatcatatg
cccgggaatt
atacataatt
tttgttacta

tgatgatgca

ctcgtcaget
agagacagcc
gacacctatc
ctgttegtgt
tgcgagccct
cggttcacag
gtagccgaga
gaggacgtca
tggtcatcca
gacaccacag
ctccgaggeg
ctgagtgacc
taggagctcc
ttgagggttg
ggaattcgat
gctgcttaat
tgtagagcag
agccattgag
gcaagatttt
tggagcaaaa
tcaattagcc
cgctgtgggg
agaagaaagg
attatttgat
cggattagaa
cagatcttat
ttgtaaaaat
atatcattag

actttatcat

72

acattgtgca
acctgactgc
actacgtggt
acaggcctga
gcgggaacga
aggtcaggga
tcgacgcetcet
tgttgatggg
tcecgectgtg
ctacacccac
ccgttgttcec
aactggccca
accgcggtgg
tgttaaattg
ctcgagatgt
gaggtcggaa
cctacattgt
atgttagata
ttacgtaata
gtacatttag
tttttatgcecce
cattttactt
gaaacaccta
caccaaggtg
aaacaactta
taagggcccg
aaatcacttt
tatacgctac

gtaatcgaaa

gatcctgagc
cgtggggaag
cagtgagcca
ccaggtgtct
caccttcaac
gtttgccatt
ctatgacgtc
cgacttcaat
gacaagcccc
gcactgtgcc
cgactcggcet
agccatcagt
cggccgetcet
aaagcgagaa
ctagattaga
tcgaaggttt
attggcatgt
ggcaccatac
acgctaaaag
gtacacggcc
aacaaggttt
taggttgcgt
ctactgatag
cagagccagc
aatgtgaaag
gaaagtttta
ttatactaat
accttttcct

taatacaaat

cgctatgaca
ctgctggaca
ctgggacgga
gcggtggaca
cgagagccag
gttccectge
tacctggatg
gcgggctgca
accttccagt
tatgacagga
cttcecttta
gaccactatc
agaaaaaaat
ataatcataa
taaaagtaaa
aacaacccgt
aaaaaataag
tcacttttge
ttttagatgt
tacagaaaaa
ttcactagag
attggaagat
tatgccgecca
cttcttattc
tgggtccgeg
taggtagttg
atgacacgat
cagacatcta

gactacgttg
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ttatgagtgc
tcttgtattt
tagttacaac
cattctttat
cagagttgat
cacattcacc
tgcggcgagce
ataacgcagg
ccgegttget
gctcaagtca
gaagctccect
ttctecctte
tgtaggtcgt
gcgcecttatce
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgce
ccggttcceca
gctccttegyg

ttatggcagc

ttggtataag
tgataattat
tatcacaatt
gacatcgcect
tgtaaataca
ggaaactagg
ggtatcagcet
aaagaacatg
ggcgtttttce
gaggtggcga
cgtgcgctct
gggaagcgtyg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgatce
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagcgc
ccgggaagct
tacaggcatc
acgatcaagg

;~tccgatc

actgcataat

gagcccaatt
accaaggata
aaatcattga
acaaatgaca
gatagtgaat
gcttcectege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgetttete
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac

cgagttacat

tctcttactg

73

ccattattct
aaatatctta
ctgctagaga
ctgataaagt
cgactataga
tcactgactc
cggtaatacg
gccagcaaaa
gcccccectga
gactataaag
ccctgecget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc
agcagcagat
ggtctgacgc
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtegtt
gatccccca;
gtaagttggce

tcatgccate

tttagctgcet
cgactctcca
tgccggtact
agattatgaa
cataatacta
gctgcgectceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgectcece
taatagtttg
tggtatggct
gttgtgcaaa
cgcagogtta

cgtaagatgc

aaaagcgacg
tacgatgatc
tatgtatgtg
gaatactcca
tctggatcta
gtcgttecgge
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttqcccctg
ctgtccgect
ctcagttcgg
cccgaccgcet
ttatcgccac
gctacagagt
atctgcgcetce
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct

aaagcggtta

ttttctgtga

4440

4500

4560
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ctggtgagta
gcccggegtce
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag

gcacatttcc

ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata

ccgaaaagtg

tcattctgag
aataccgcgce
cgaaaactct
cccaactgat
aggcaaaatg
ttcecttttte
tttgaatgta

ccac

74

aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg

tttagaaaaa

gcggegacceg

aactttaaaa
accgctgttg
ttttactttce
gggaataagg
aagcatttat

taaacaaata

agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt

ggggttccge

6240

6300

6360

6420

6480
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6600
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