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<110>

<120>

22

SEQUENCE LISTING
Wacker Chemie AG
T7 Expressionssystem, Verfahren zu seiner Herstellung und seine

Verwendung zur antibiotikafreien Herstellung von rekombinanten
Proteinen

<130>
<160> 44
<170>
<210> 1
<211>

<212>
<213>

DNA
<220>
<223>

<400> 1
acagtcctge

acctttegeg
aaaccagtaa
cgegtggtga
atggcggagce
ttgctgattg
gcgattaaat
agcggegteg
ctgatcatta
aatgttccecgg
tcccatgaag
atcgcgetgt
cataaatatc
gccatgteceg
atgctggttg
ctgegegttg
tatatccege
gaccgcttge

tcactggtga

5990

Wall363F

taaaacgttc
gtatggcatg
cgttatacga
accaggccag
tgaattacat
gcgttgcecac
ctecgcgecga
aagcctgtaa
actatccgcet
cgttatttct
acggtacgcg
tagcgggecc
tcactcgcaa
gttttcaaca
ccaacgatca
gtgcggatat
cgttaaccac
tgcaactcte

aaagaaaaac

PatentIn version 3.5

Artificial Sequence

gtttgatatc
atagcgccceg
tgtecgecagag
ccacgtttet
tccecaaccge
ctccagtctg
tcaactgggt
agcggceggtyg
ggatgaccag
tgatgtctcet
actgggcgtg
attaagttcect
tcaaattcag
aaccatgcaa
gatggcgctg
cteggtagtg
catcaaacag
tcagggccag

caccctggeg

atttttecctg
gaagagagtc
tatgceggtyg
gcgaaaacgc
gtggcacaac
gcecetgeacg
gccagcegtgg
cacaatcttc
gatgccattg
gaccagacac
gagcatctgg
gtctcocggege
ccgatagegg
atgctgaatg
ggcgcaatgce
ggatacgacg
gattttcgce
gcggtgaagy

cccaatacgce

chromosomales T7-RNA-Polymerasekonstrukt

acaccatcga
aattcagggt
tctcttatca
gggaaaaagt
aactggcggyg
cgcegtcegea
tggtgtcgat
tcgegecaacg
ctgtggaagce
ccatcaacag
tecgecattggg
gtctgegtet
aacgggaagg
agggcatcgt
gcgcecattac
ataccgaaga
tgctggggca
gcaatcagct

aaaccgectce

atggcgcaaa
ggtgaatgtg
gaccgtttec
ggaagcggcg
caaacagtcg
aattgtcgeg
ggtagaacga
cgtcagtggg
tgcectgeact
tattatttte
tcaccagcaa
ggctggctgg
cgactggagt
tcecactgeg
cgagtccggg
cagctcatgt
aaccagegtg
gttgccegtce

tceceegeogeyg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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ttggcecgatt
gcgcaacgcea
gcttecgget
ctatgaccat
ctggegttac
gcgaagaggce
gctttgectyg
ctgaggccga
tctacaccaa
cgacgggttg
cgcgaattat
aaatgaacac
cgttcaacac
agcatgagtc
aagctggtga
agatgattgce
cgacagcctt
agaccactcet
caatcggtcg
agcacttcaa
aagcatttat
cgtggtette
tcattgagtc
actctgagac
cgetggetgg
gcattactgg
acagtaagaa
ttaacattgce
taatcaccaa

tccegatgaa

cattaatgca
attaatgtaa
cgtataatgt
gattacggat
ccaacttaat
ccgeaccgat
gtttccggca
tactgtegte
cgtgacctat
ttactcgcete
tfttgatggc
gattaacatc
tctggcectgac
ttacgagatg
ggttgcggat
acgcatcaac
ccagttecetg
ggcttgccta
ggccattgag
gaaaaacgtt
gcaagttgtc
gtggcataag
aaccggaatg
tatcgaactc
catctctceceg
tggtggctat
agcactgatg
gcaaaacacc
gtggaagcat

accggaagac

gctggcacga
gttagctcac
gtggaattgt
tcactggceg
cgecettgecag
cgcecttecec
ccagaagcgg
gtccectcaa
cccattacgg
acatttaatg
gtcgggatct
gctaagaacg
cattacggtg
ggtgaagcac
aacgctgecg
gactggtttg
caagaaatca
accagtgetg
gacgaggcte
gaggaacaac
gaggctgaca
gaagactcta
gttagcttac
gcacctgaat
atgttccaac
tgggctaacg
cgctacgaag
gcatggaaaa
tgtceggteg

atcgacatga

23

caggtttccc
tcattaggca
gagcggataa
tcgttttaca
cacatcccce
aacagttgcg
tgcecggaaag
actggcagat
tcaatcegece
ttgatgaaag
gatccggatt
acttctectga
agcgtttage
gctteegeaa
ccaagcecetcet
aggaagtgaa
agccggaagce
acaatacaac
gcttecggteg
tcaacaagcg
tgctctctaa
ttcatgtagg
accgccaaaa
acgctgaggce
cttgcegtagt
gtegtegtec
acgtttacat
tcaacaagaa
aggacatccc

atcctgagge

gactggaaag
ccccaggett
caatttcaca
acgtcgtgac
tttegecage
cagcctgaat
ctggetggag
gcacggttac
gtttgttece
ctggctacag
tactaactgg
catcgaactg
tcgcgaacag
gatgtttgag
catcactacc
agctaagcge
cgtagcgtac
cgttcaggcet
tatccgtgac
cgtagggcac
gggtctactc
agtacgcetge
tgctggegta
tatcgcaacc
tcectectaag
tctggegetg
gcctgaggtyg
agtcctagcg
tgcgattgag

tctecacegeg

cgggcagtga
tacactttat
caggaaacag
tgggaaaacc
tggcgtaata
ggcgaatggc
tgcgatcttc
gatgcgccca
acggagaatc
gaaggccaga
aagaggcact
gctgetatcce
ttggcccttg
cgtcaactta
ctactcecta
ggcaagcgcce
atcaccatta
gtagcaagcg
cttgaagcta
gtctacaaga
ggtggcgagg
atcgagatgce
gtaggtcaag
cgtgcaggtg
ccgtggactg
gtgcgtactce
tacaaagcga
gtcgecaacyg
cgtgaagaac

tggaaacgtyg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

26490

2700

2760

2820

2880

2940
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ctgcegetge
tcatgettga
tggactggcg
ccaaaggact
tgaaaatcca
agttcattga
cttggtggge
gggtacagca
gctetggeat
acttgecttce
agattctaca
agaacactgg
ggctggetta
ggtccaaaga
attccggcaa
tgatttggga
agtctgetge
gcaagcgttg
agaagcctat
ccattaacac
ctaactttgt
agaagtacgg
acgctgcgaa
atgtactggce
aaatgccagc
tcgegttege
ttctagagaa
ctcagggcgce
gtgctgaccce

aaagagaaag

tgtgtaccge
gcaagccaat
cggtcecgtgtt
gcttacgcetg
cggtgcaaac
ggaaaaccac
tgagcaagat
ccacggectg
ccagcacttc
tagtgaaacc
agcagacgca
tgaaatctct
cggtgttact
gtteggcette
gggtctgatg
atctgtgagce
taagctgetg
cgetgtgeat
tcagacgcgce
caacaaagat
acacagccaa
aatcgaatct
cctgttcaaa
tgatttctac
acttccgget
gtaaaagctt
taggaacttc
aagggctgcet
cggatgaatg

caggtagctt

aaggacaagg
aagtttgcta
tacgctgtgt
gcgaaaggta
tgtgcgggtyg
gagaacatca
tctcegttet
agctataact
tcegegatge
gttcaggaca
atcaatggga
gagaaagtca
cgecagtgtga
cgtcaacaag
ttcactcagce
gtgacggtgg
gctgetgagg
tgggtaactc
ttgaacctga
agecgagattg
gacggtagcc
tttgcactga
gcagtgcgceg
gaccagttcg
aaaggtaact
gcgattgtgt
ggaataggaa
aaaggaagcg
tcagctactg

gecagtgggcet

24

ctcgcaagtce
accataaggc
caatgttcaa
aaccaatcgg
tcgataaggt
tggcttgege
gctteettge
gctececettece
tcecgagatga
tctacgggat
ccgataacga
agctgggcac
ctaagcgttc
tgctggaaga
cgaatcaggce
tagctgcggt
tcaaagataa
ctgatggttt
tgttcctegg
atgcacacaa
accttecgtaa
ttcacgactc
aaactatggt
ctgaccagtt
tgaacctceg
aggctggagce
cttcaagatc
gaacacgtag
ggctatectgyg

tacatggcga

tcgecegtate
catctggtte
cccgcaaggt
taaggaaggt
tcecgttecct
taagtctcca
gttctgettt
gctggegttt
ggtaggtggt
tgttgctaag
agtagttacc
taaggcactg
agtcatgacg
taccattcag
tgctggatac
tgaagcaatg
gaagactgga
ccectgtgtgg
tcagttccge
acaggagtct
gactgtagtyg
ctteggtacce
tgacacatat
gcacgagtct
tgacatctta
tgcttcgaag
ccectcacget
aaagccagtce
acaagggaaa

tagctagact

agccttgagt
ccttacaaca
aacgatatga
tactactggce
gagcgcatca
ctggagaaca
gagtacgctg
gacgggtcectt
cgegeggtta
aaagtcaacg
gtgaccgatg
gctggtcaat
ctggettacg
ccagctattg
atggctaagce
aactggctta
gagattcttc
caggaataca
ttacagccta
ggtatcgetce
tgggcacacyg
attccggcetg
gagtcttgtg
caattggaca
gagtcggact
ttcectatact
gccgcaagca
cgcagaaacg
acgcaagcgce

gggcggtttt

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
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atggacagca
ctgcaaagta
atctgatcaa
aggttctccecg
cggetgetet
caagaccgac
gctggecacg
ggactggctg
tgccgagaaa
tacctgececa
agceggtett
actgttcgee
cgatgecetge
tggccggetyg
tgaagagctt
cgattegecag
gggttcgaaa
gccgecttet
ctecagegceg
aagttcctat
atggaccatg
<210> 2

<211l> 34

<212> DNA
<213>

<220>
<223>

<400> 2

agcgaaccgg
aactggatgg
gagacaggat
gccgettggg
gatgccgeceg
ctgtceggtyg
acgggegtte
ctattgggcg
gtatccatca
ttcgaccacc
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggcygg
ggcggcgaat
cgecatcgeet
tgaccgacca
atgaaaggtt
gggatctcat
actttctaga

ggattcacaa

Primer

aattgccagce
ctttettgec
gaggatcgtt
tggagaggct
tgtteccgget
ccetgaatga
cttgegeage
aagtgccggg
tggctgatgc
aagcgaaaca
atgatctgga
cgegeatgece
tcatggtgga
accgctatca
gggctgaccg
tctatcgect
agcgacgeccc
gggcttcgga
gctggagtte
gaataggaac

ggccattgac

Artificial Sequence

25

tggggcgcecc
gccaaggate
tcgecatgatt
atteggcectat
gtcagcgcag
actgcaggac
tgtgctcgac
gcaggatctce
aatgcggcgg
tcgcatcgag
cgaagagcat
cgacggcegag
aaatggccgce
ggacatagcg
cttcectegtyg
tcttgacgag
aacctgccat
atcgttttec
ttcgeccacc
ttcggaatag

gcatcgceceg

taaaaagctt gactcctgtt gatagatcca gtaa

<210> 3
<211> 31
<212> DNA
<213>

Artificial Sequence

tctggtaagg
tgatggcgcea
gaacaagatg
gactgggcac
gggcgcecegyg
gaggcagcgce
gttgtcactg
ctgtcatctce
ctgcatacgce
cgagcacgta
caggggcteg
gatctcgtcg
ttttcetggat
ttggctaccc
ctttacggta
ttecttcetgag
cacgagattt
gggacgcegg
ccagcttcaa
gaactaagga

gttagtttta

ttgggaagcce
ggggatcaag
gattgcacgce
aacagacaat
ttctttttgt
ggctatcegtyg
aagcgggaag
accttgctcc
ttgatccgge
ctcggatgga
cgccagecga
tgacccatgg
tcatcgactg
gtgatattgc
tcgecgetece
cgggactctg
cgattccacc
ctggatgatc
aagcgctcetg

ggatattcat

4800

4860

4920

4980

5040

5100

5160

5220

52890

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

5990

34
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26

<220>
<223> Primer

<400> 3
aaaacatgta ttctcaccaa taaaaaacgc ¢

<210> 4
<211l> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 4
aagggccege cacgttgtgt gtete

<210> 5
<211> 31
<212> DNA

<213s> Artificial Sequence

<220>
<223> Primer

<400> 5
aaagctagcg atatcgccgt cccgteaagt ¢

<210> 6

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 6
aaagctagcg ggaataaggg cgacacgg

<210> 7
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 7
aaagggccca cgtgagtttt cgttccactg

<210> 8
<211> 39
<212> DNA

<213> Artificial Sequence

31

25

31

28

30




10

15

20

25

30

35

40

45

50

55

60

1Wall363F / P

27

<220>
<223> Primer

<400> 8
caatggtcag aaattggtta attggttgta acactggca

<210> 9

<211> 23

<212> DNA

«<213> Artificial Sequence

<220>
«223> Primer

<400> 9
gggcccacgt gagttttegt tec

<210> 10
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 10
caattggcca cgttgtgtgt ctcaaaatct ¢

<210> 11
<211> 28
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 11
gggcccgata tcgcegtcec gtcaagtc

<210> 12
<21l> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 12
aaagggcccg caaccgacga cagtcctge

<210> 13

<211l> 29

<212> DNA

<213> Artificial Sequence

39

23

31

28

29
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28

<220>
<223> Primer

<400> 13
aaagggcccce ggtggacaaa ggttaaaac

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

<213> Artificial Sequence

<220>
<223> Primer

<400> 14
aaagctagcg acaccatcga atggege

<210> 15
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 15
aaagctaget cactgcecege tttec

<210> 16
<211> 33
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 16
aaacaattgg aaattaatac gactcactat agg

<210> 17
<211l> 40
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 17
aaagaattct ctcecttctta aagttaaaca aaattatttc

<210> 18
<211l> 27
<212> DNA

<213> Artificial Sequence

29

27

25

33

40
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<220>
<223>

<400> 18

Primer

acggctacac tagaaggaca gtatttg

<210> 19
<211l> 20
<212> DNA
<213>

<220>
<223>

<400> 19
agttaggcca

<210> 20
<211>
<212>
<213>

DNA
<220>
<223>

<400> 20
gaattggaaa

agaaataatt
ctagagtcga
agaactccat
gaatacatgt
gegtttttec
aggtggcgaa
gtgcgctcte
ggaagcgtgg
cgcteccaage
ggtaactatc
actggtaaca
tggcctaact
gttaccttceg
ggtggttttt

cctttgatcet

6357

Primer

ccacttcaag

ttaatacgac
ttgtttaact
cctgcaggea
ctggatttgt
gagcaaaagg
ataggctccg
acccgacagg
ctgtteccgac
cgctttetea
tgggctgtgt
gtcttgagtce
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa

tttctacggg

Artificial Sequence

Artificial Sequence

Expressionsvektor

tcactatagg
ttaagaagga
tgcaagcttyg
tcagaacgct
ccagcaaaag
cceecctgac
actataaaga
cctgeegett
tagctcacge
gcacgaaccce
caacccggta
agcgaggtat
tagaaggaca
tggtagctcet
gcagcagatt

gtctgacgct

29

ggaattgtga
gagaattcga
actcctgttg
cggttgeege
gccaggaacce
gagcatcaca
taccaggegt
accggatacc
tgtaggtatc
ccegttecage
agacacgact
gtaggcggtyg
gtatttggta
tgatccggea
acgcgcagaa

cagtggaacg

gcggataaca
gcteggtacce
atagatccag
cgggegtttt
gtaaaaaggc
aaaatcgacg
ttcececetgg
tgtcegecett
tcagtteggt
ccgaccgcetg
tatcgcceact
ctacagagtt
tctgegetet
aacaaaccac
aaaaaggatc

aaaactcacg

attccectcet
cggggatect
taatgacctc
ttattggtga
cgegttgetg
ctcaagtcag
aagctcccte
tcteectteg
gtaggtcgtt
cgcecttatcee
ggcagcagcce
cttgaagtgg
gctgaagcceca
cgetggtage
tcaagaagat

tgggccgggce

27

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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ccgcaaccga
tggcagagaa
acaggcggat
cagttacatg
cgtgagcacc
gcggtagggc
cacgtcgggce
gccecgcgaca
gatgctgtcg
gcgattettg
gctgaccege
gcactgcgceg
aaattgcagg
agcaagccgg
gceccaggega
gaaatcacgg
ccgaaaggca
aacctcgaag
cgtattgeeg
gttgcecgtte
tgggcattge
atcgegtget
ctaacgccca
gtctggecact
acctcgecga
ttgagcgtcecg
tgacggttga
gcaaagaaac
cctgeggett

gtgaaatgct

cgacagtecct
tcatgagtga
cgegecegtcet
ccgecgggea
tgggttaccce
agagtcgact
aaatgctgct
ccectgecgage
ctacggcaga
cgggtgecga
gcagcaatcc
cgattgecegg
ccgcetgacgt
gcgttattgg
ctcegettga
tagatgaagg
ttaaaagcgt
gccgcgatat
gacaccactc
accgtgatga
cgcgaagcaa
ggaaaaaatc
ggatgttgcet
gacgcccgcea
tccggtaggg
tcgegtaceg
tgtcgetteg
gtgtcgcact
accggegggt

gcegtatggat

gctaaaacgt
cagccagacg
gaaccgtgec
tcggattgtt
ggaactgcca
gattcaactg
gacccgtgcet
gttgctcgat
gattaaggtc
taaactgttg
gcaggcagaa
tgacagcgtt
ggcttgecegt
tgatgtgatg
aaaccgtaaa
ggcaactgcc
gactggcaat
cgcccacggce
gcaagaaatt
catgattacc
gcctegtata
gcecgatgaac
gacgcgegag
cggctgaaag
caggtaatcg
ctgggggtta
ctgtgcctga
aacgctgcaa
gccecgtgecagyg

aaatacatcg

30

tcegtttgata
ctggtggtaa
catatecgttg
attgtgacgt
gcgaccatcg
tgggaacagce
gatatggaag
aacaatatcg
ggcgataacg
ctgctgaccg
ctgattaaag
tcaggecteg
gcgggtateg
gaaggcattt
cgctggattt
gccattctgg
ttctcegegtg
gtcagtcgtt
gatgcaatac
cgttaaggag
aattagcgca
tggaagcaca
ccaatggcct
gcattgccga
atggcggcegt
ttggcgtgat
aaaccggtaa
cggtggceggt
cgattgataa

acatgctgat

tcatttttce
aactcggcac
aacttgttecg
cgggegegat
cctecgaaaca
tgttttcgat
accgtgaacyg
ttcecggtaat
ataacctttc
atcaaaaagyg
atgtttacgg
gaactggcgg
acaccattat
ccgteggtac
tcggtgegece
aacgcggcag
gtgaagtcat
acaacagcga
tgggatatga
caggctgatg
actctccage
aagcgaaatc
tagcgaagceg
cgatgtacgt
actggacagce
ttatgaagcg
tgcggtgatc
gattcaggac
tcctgacegt

cccgegtggt

taaaattgaa
cagtgtgcta
ccagtgcgeg
cgcecgcecgga
actgctggceg
ttatggcatt
ctteetgaac
caatgagaac
tgcgetggeg
tttgtatacc
cattgatgac
catgagtacc
tgcegeggge
gctgttccat
gccggegggt
ctcecetgttg
ccgeatttge
tgcattacge
atacggccceg
ctggaacaaa
cgcgaaaaaa
atcctcaacg
atgcttgacc
caggtgtgca
ggecectgegte
cgcccgaacg
ctgcgeggtyg
gccctgaaat
gegetggtcea

ggcgcetggtt

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
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tgcataaact
gccatattta
cgaaaactca
tcgecgatag
acgcagatgce
aagccgaaga
atcttgacga
tgacccgega
acgttaacgc
cggtaagcac
acaagtggat
aagtagccat
accggggecc
aattaaccaa
tatcaggatt
caccgaggcea
caacatcaat
caccatgagt
cttgttcaac
tattcatteg
tacaaacagg
cacctgaatc
tgagtaacca
attccgtcag
tgccatgttt
cacctgattg
tggaatttaa
ttgtattact
gtgcaatgta

attggttgta

gtgccgtgaa
cgttgatgaa
gcgtcecgage
cttecctgcecee
agctgcactg
gtatgacgat
tgccategece
tatgcgcecaac
ctctacgegt
acaaaaactc
cggcattggt
ttgattcaca
gatatcgecceg
ttctgattag
atcaatacca
gttccatagg
acaacctatt
gacgactgaa
aggccagcca
tgattgcgcec
aatcgaatgc
aggatattct
tgcatcatca
ccagtttagt
cagaaacaac
cccgacatta
tcgeggecte
gtttatgtaa
acatcagaga

acactggcag

cagtcgacaa
agtgtagaga
acatgtaata
gcattaagca
gcgecagttge
gagtttctgt
catattcgtyg
gceccagegtt
tttaccgacg
cacgcgcegtg
gattacacca
aggccattga
tccegtcecaag
aaaaactcat
tatttttgaa
atggcaagat
aatttccect
tcecggtgaga
ttacgctegt
tgagcgagac
aaccggcgcea
tctaatacct
ggagtacgga
ctgaccatct
tctggegeat
tcgecgageec
gagcaagacg
gcagacagtt
ttttgagaca

agcattacgc

31

tcceggtgat
tcgctgaagce
cggttgaaac
aacaaatggc
aggcaggccce
cattagattt
aacacggcac
ttgttaacga
gcggecagtt
gcccaatggg
ttcgtgegta
cgcatcgecc
tcagcgtaat
cgagcatcaa
aaagccgttt
cctggtateg
cgtcaaaaat
atggcaaaag
catcaaaatc
gaaatacgcg
ggaacactgc
ggaatgctgt
taaaatgett
catctgtaac
cgggcettecce
atttataccc
tttecegttyg
ttattgttca
cacaacgtgg

tgacttgacg

cacaggtggt
attaaaagtg
gttgctggtg
ggaaagcgge
tgcgaaggtg
gaacgtcaaa
acaacactcc
agtggattceg
tggtctgggt
gctggaagca
aataaaaccg
ggttagtttt
gctctgecag
atgaaactgc
ctgtaatgaa
gtetgecgatt
aaggttatca
cttatgcatt
actcgcatca
atcgetgtta
cagcgcatca
ttteecegggg
gatggtcgga
atcattggca
atacaatcga
atataaatca
aatatggctce
tgatgatata
ccaattgtca

ggacggcgat

ataggcgtat
atcgtcaacg
aataaaaaca
gtgacattac
gttgctgtta
atcgtcageg
gatgcgatcc
tccgetgttt
gcggaagtgg
ctgaccactt
ggtgatgcaa
aaccttgtcc
tgttacaacc
aatttattca
ggagaaaact
ccgactegte
agtgagaaat
tctttececaga
accaaaccgt
aaaggacaat
acaatatttt
atcgcagtgg
agaggcataa
acgctacctt
tagattgtcg
gcatccatgt
ataacaccce
tttttatctt
gaattggtta

atcgctageg

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
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acaccatcga
aattcagggt
tctecttatea
gggaaaaagt
aactggcggg
cgecegtcegea
tggtgtcgat
tcgegcaacg
ctgtggaagc
ccatcaacag
tcgecattggg
gtctgegtcet
aacgggaagyg
agggcatcgt
gcgccattac
ataccgaaga
tgctggggea
gcaatcagcet
aaaccgcecte
gactggaaag
atactcttce
tacatatttg
aaagtgccac
cgtatcacga
atgcagctcc
cgtcagggcg
gagcagattg
agaaaatacc
tcggtgcggg

ttaagttggg

atggcgcaaa
ggtgaatgtg
gaccgtttece
ggaagcggceg
caaacagtceg
aattgtcgeg
ggtagaacga
cgtcagtggy
tgcctgcact
tattattttc
tcaccagcaa
ggctggctag
cgactggagt
tcececactgeg
cgagtccggg
cagctcatgt
aaccagegtg
gttgcecegte
tcceegegeyg
cgggcagtga
tttttcaata
aatgtattta
ctgacgtcta
ggcecttteg
cggagacggt
cgtcagcggy
tactgagagt
gcatcaggcg
cctetteget

taacgccagg

acctttegeg
aaaccagtaa
cgegtggtga
atggcggagce
ttgctgattg
gcgattaaat
agcggegteg
ctgatcatta
aatgtteccgg
tccecatgaag
atcgegetgt
cataaatatc
gccatgteeg
atgctggttg
ctgcgegttg
tatatceccege
gaccgcttge
tcactggtga
ttggccgatt
gctagcggga
ttattgaagc
gaaaaataaa
agaaaccatt
tctecgegegt
cacagcttgt
tgttggcggg
gcaccatatg
ccattcgeca
attacgccag

gttttcccag

32

gtatggcatg
cgttatacga
accaggccag
tgaattacat
gcgttgecac
ctcgecgecga
aagcctgtaa
actatccgcet
cgttatttet
acggtacgceg
tagcgggecc
tcactcgeaa
gttttcaaca
ccaacgatca
gtgcggatat
cgttaaccac
tgcaactctce
aaagaaaaac
cattaatgca
ataagggcga
atttatcagg
caaatagggg
attatcatga
ttecggtgatg
ctgtaagegg
tgtcgggget
cggtgtgaaa
ttcaggctge
ctggcgaaag

tcacgacgtt

atagcgecceg
tgtcgcagag
ccacgtttct
tccecaaccge
cteccagtctyg
tcaactgggt
agcggeggtyg
ggatgaccag
tgatgtctet
actgggcgtyg
attaagttct
tcaaattcag
aaccatgcaa
gatggcgctg
ctcggtagtg
catcaaacag
tcagggccag
caccetggeg
gctggcacga
cacggaaatg
gttattgtect
ttcecgegeac
cattaaccta
acggtgaaaa
atgccgggag
ggcttaacta
taccgecacag
gcaactgttg
ggggatgtgce

gtaaaacgac

gaagagagtc
tatgccggtyg
gcgaaaacgc
gtggcacaac
geecctgeacyg
gccagcgtgg
cacaatcttc
gatgccattyg
gaccagacac
gagcatctgg
gtcteggege
ccgatagegg
atgctgaatg
ggcgcaatgce
ggatacgacg
gattttcgee
gcggtgaagg
cccaatacgce
caggttteccce
ttgaatactc
catgagcgga
atttccececga
taaaaatagg
cctetgacac
cagacaagcc
tgeggecatca
atgcgtaagg
ggaagggcga
tgcaaggecga

ggccagt

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

6357
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<210> 21
<211l> 32
<212> DNA
<213>
<220>
<223>
<400> 21

Primer

Artificial Sequence

33

aaacatatgg tgaaaccatg aaaaatggca gc

<210> 22
<211> 28
<212> DNA
<213>
<220>
<223>
<400> 22

Primer

Artificial Sequence

aaacatatgc tcgatggcta cgagggca

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

DNA
<220>
<223>

<400> 23
gaattggaaa

agaaataatt
ctagagtcga
agaactccat
gaatacatgt
gcgtttttea
aggtggcgaa
gtgcgcectcetce
ggaagcgtgg
cgcteccaagce
ggtaactatc
actggtaaca

tggcctaact

6604

ttaatacgac
ttgtttaact
cctgecaggceca
ctggatttgt
gagcaaaagdg
ataggctccg
acccgacagdyg
ctgttccgac
cgctttcetea
tgggctgtgt
gtcttgagtce
ggattagcag

acggctacac

Artificial Sequence

Expressionsvektor

tcactatagg
ttaagaagga
tgcaagcettg
tcagaacgcet
ccagcaaaag
cccecctgac
actataaaga
cctgeegett
tagctcacgc
gcacgaacce
caacccggta
agcgaggtat

tagaaggaca

ggaattgtga
gagaattcga
actcctgttg
cggttgeege
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
ccegtteage
agacacgact
gtaggcggty

gtatttggta

gcggataaca
gctecggtacc
atagatccag
cgggegtttt
gtaaaaaggc
aaaatcgacg
ttceceecetgg
tgtcecgecett
tcagttcggt
ccgaccgcetyg
tatcgceccact
ctacagagtt

tctgcgetcet

attcccctet
cggggatcct
taatgacctc
ttattggtga
cgegttgetg
ctcaagtcag
aagctcectce
tcteecetteg
gtaggtecgtt
cgecettatec
ggcagcagcc
cttgaagtgg

gctgaagcca

32

28

60

120

180

240

300

360

420

480

540

600

660

720

780
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gttacctteg
ggtggttttt
cctttgatct
ccgcaaccga
tggcagagaa
acaggceggat
cagttacatg
cgtgagcacc
gcggtaggge
cacgtcggge
gcccgegaca
gatgctgtceg
gcgattettg
gctgaccege
gcactgecgeg
aaattgcagg
agcaagccgg
gccecaggega
gaaatcacgg
ccgaaaggcea
aacctcgaag
cgtattgecg
gttgcegtte
tgggcattge
atcgegtget
ctaacgcccea
gtctggcecact
acctegecga
ttgagegtcg

tgacggttga

gaaaaagagt
ttgtttgcaa
tttctacggg
cgacagtcct
tcatgagtga
cgegecegtet
ccgecgggcea
tgggttaccc
agagtcgact
aaatgctgct
ccetgecgage
ctacggcaga
cgggtgeega
gcagcaatcce
cgattgeegg
ccgetgacgt
gegttattgg
ctcegettga
tagatgaagg
ttaaaagecgt
gccgegatat
gacaccactc
accgtgatga
cgcgaagcaa
ggaaaaaatc
ggatgttgct
gacgcccgca
tccggtgggg
tcgegtacceg

tgtecgetteg

tggtagctct
gcagcagatt
gtctgacgcet
gctaaaacgt
cagccagacg
gaaccgtgcec
tcggattgtt
ggaactgcca
gattcaactg
gaccegtget
gttgctcgat
gattaaggtc
taaactgttg
gcaggcagaa
tgacagcgtt
ggcttgecegt
tgatgtgatg
aaaccgtaaa
ggcaactgcec
gactggcaat
cgcccacggce
gcaagaaatt
catgattacc
gectegtata
gccgatgaac
gacgcgegag
cggctgaaag
caggtaatcg
ctgggggtta

ctgtgeetga

34

tgatccggcea
acgcgcagaa
cagtggaacyg
tecgtttgata
ctggtggtaa
catatcgttg
attgtgacgt
gcgaccatcg
tgggaacagce
gatatggaag
aacaatatcg
ggcgataacg
ctgctgaccg
ctgattaaag
tcaggcetcg
gegggtateg
gaaggcattt
cgctggattt
gccattcectgg
ttectegegtg
gtcagtecgtt
gatgcaatac
cgttaaggag
aattagcgcea
tggaagcaca
ccaatggect
gcattgccga
atggecggegt
ttggcgtgat

aaaccggtaa

aacaaaccac
aaaaaggatc
aaaactcacyg
tcatttttee
aactcggcac
aacttgttecg
cgggegegat
cctcgaaaca
tgttttcgat
accgtgaacg
tteccggtaat
ataacctttce
atcaaaaagg
atgtttacgg
gaactggcgg
acaccattat
ccgteggtac
tecggtgegece
aacgcggcag
gtgaagtcat
acaacagcga
tgggatatga
caggctgatg
actctccage
aagcgaaatc
tagcgaagceg
cgatgtacgt
actggacagc
ttatgaagcg

tgcggtgatc

cgctggtage
tcaagaagat
tgggccggge
taaaattgaa
cagtgtgcta
ccagtgecgceg
cgecgeecgga
actgctggeg
ttatggcatt
cttcctgaac
caatgagaac
tgcgetggeg
tttgtatacc
cattgatgac
catgagtacc
tgeccgecgggce
gctgtteccat
gceggegggt
ctececctgttg
ccgecatttge
tgcattacgc
atacggcccg
ctggaacaaa
cgcgaaaaaa
atcctcaacyg
atgcttgacc
caggtgtgca
ggcctgegte
cgcccgaacg

ctgegeggtyg

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

22890

2340

2400

2460

2520

2580
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gcaaagaaac
cctgeggett
gtgaaatgct
tgcataaact
gccatattta
cgaaaactca
tcgeccgatag
acgcagatgc
aagccgaaga
atcttgacga
tgacccgega
acgttaacge
cggtaagcac
acaagtggat
aagtagccat
accggggecc
aattaaccaa
tatcaggatt
caccgaggca
caacatcaat
caccatgagt
cttgttcaac
tattcattceg
tacaaacagyg
cacctgaatc
tgagtaacca
attccgtcag
tgeccatgttt
cacctgattg

tggaatttaa

gtgtecgecact
accggcgggt
gcgtatggat
gtgccgtgaa
cgttgatgaa
gcgteccgagce
cttcetgecee
agctgcactg
gtatgacgat
tgccategcece
tatgcgcaac
ctctacgegt
acaaaaactc
cggcattggt
ttgattcaca
gatatcgccg
ttctgattag
atcaatacca
gttccatagg
acaacctatt
gacgactgaa
aggccagcca
tgattgcgece
aatcgaatgce
aggatattct
tgecatcatca
ccagtttagt
cagaaacaac
cccgacatta

tcgeggecte

aacgctgcaa
gccgtgeagg
aaatacatcg
cagtcgacaa
agtgtagaga
acatgtaata
gcattaagca
gcgcagttgce
gagtttctgt
catattcgtg
gccecagegtt
tttaccgacg
cacgecgcegtyg
gattacacca
aggccattga
tccecgtecaag
aaaaactcat
tatttttgaa
atggcaagat
aatttccect
tcecggtgaga
ttacgctegt
tgagcgagac
aaccggcgca
tctaatacct
ggagtacgga
ctgaccatct
tctggcegecat
tcgegagecece

gagcaagacg

35

cggtggeggt
cgattgataa
acatgctgat
tceceggtgat
tcgectgaagce
cggttgaaac
aacaaatggc
aggcaggccc
cattagattt
aacacggcac
ttgttaacga
gcggecagtt
gcccaatggg
ttcgtgecgta
cgcatcgecc
tcagcgtaat
cgagcatcaa
aaagccgttt
cctggtateg
cgtcaaaaat
atggcaaaag
catcaaaatc
gaaatacgcg
ggaacactgce
ggaatgctgt
taaaatgctt
catctgtaac
cgggcttece
atttataccc

ttteoecegttyg

gattcaggac
tcectgaccgt
ccecgegtggt
cacaggtggt
attaaaagtg
gttgctggtg
ggaaagcggce
tgcgaaggtg
gaacgtcaaa
acaacactcc
agtggattcg
tggtctgggt
gctggaageca
aataaaaccg
ggttagtttt
gctetgecag
atgaaactgc
ctgtaatgaa
gtctgcgatt
aaggttatca
cttatgcatt
actcgcatca
atcgectgtta
cagcgcatca
tttccegggg
gatggtcgga
atcattggcea
atacaatcga
atataaatca

aatatggctc

gccctgaaat
gcgectggtcea
ggcgctggtt
ataggcgtat
atcgtcaacg
aataaaaaca
gtgacattac
gttgctgtta
atcgtcageg
gatgcgatcc
tccegetgttt
gcggaagtgg
ctgaccactt
ggtgatgcaa
aaccttgtece
tgttacaacc
aatttattca
ggagaaaact
ccgactegte
agtgagaaat
tctttcececaga
accaaaccgt
aaaggacaat
acaatatttt
atcgcagtgg
agaggcataa
acgctacctt
tagattgtceg
gcatccatgt

ataacacccc

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
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ttgtattact
gtgcaatgta
attggttgta
acaccatcga
aattcagggt
tctcttatceca
gggaaaaagt
aactggcggg
cgcecgtegea
tggtgtcgat
tcgecgcaacyg
ctgtggaagc
ccatcaacag
tcgecattggyg
gtctgegtet
aacgggaagg
agggcatcgt
gcgccattac
ataccgaaga
tgectggggca
gcaatcagcet
aaaccgcctce
gactggaaag
atactettcce
tacatatttg
aaagtgccac
cgtatcacga
atgcagctcce
cgtcagggcg

gagcagattg

gtttatgtaa
acatcagaga
acactggcag
atggcgcaaa
ggtgaatgtg
gaccgtttece
ggaagcggcyg
caaacagtcg
aattgtecgeg
ggtagaacga
cgtcagtggg
tgcctgceact
tattattttc
tcaccagcaa
ggctggctgg
cgactggagt
tceccactgeg
cgagtccggg
cagctcatgt
aaccagcegtg
gttgcecegte
tceceegegeg
cgggcagtga
tttttcaata
aatgtattta
ctgacgtcta
ggcccecttteg
cggagacggt
cgtcagceggg

tactgagagt

gcagacagtt
ttttgagaca
agcattacgce
acctttecgeg
aaaccagtaa
cgegtggtga
atggcggagce
ttgctgattg
gcgattaaat
agcggegteg
ctgatcatta
aatgttccgg
tcccatgaag
atcgegetgt
cataaatatc
gccatgtceg
atgctggttg
ctgcgegttyg
tatatcccge
gaccgettge
tcactggtga
ttggccgatt
gctagcggga
ttattgaage
gaaaaataaa
agaaaccatt
tctegegegt
cacagcecttgt
tgttggcggag

gcaccatatg

36

ttattgttca
cacaacgtgg
tgacttgacg
gtatggcatg
cgttatacga
accaggccag
tgaattacat
gcgttgeceac
ctcgegecga
aagcctgtaa
actatccget
cgttatttet
acggtacgcg
tagcgggcecc
tcactcgcaa
gttttcaaca
ccaacgatca
gtgcggatat
cgttaaccac
tgcaactcetce
aaagaaaaac
cattaatgca
ataagggcga
atttatcagg
caaatagggg
attatcatga
ttcggtgatg
ctgtaagcgyg
tgtegggget

ctcgatgget

tgatgatata
ccaattgtca
ggacggecgat
atagcgccceg
tgtcgecagag
ccacgtttet
tccecaaccge
ctccagtcetg
tcaactgggt
agcggeggtg
ggatgaccag
tgatgtctet
actgggcgtg
attaagttct
tcaaattcag
aaccatgcaa
gatggcgctg
ctcggtagtg
catcaaacag
tcagggccag
caccectggeg
gctggcacga
cacggaaatg
gttattgtct
ttcecgegceac
cattaaccta
acggtgaaaa
atgccgggag
ggcttaacta

acgagggcag

tttttatett
gaattggtta
atcgctagceyg
gaagagagtc
tatgccggtg
gcgaaaacgc
gtggcacaac
gccctgeacg
gccagegtgg
cacaatcttc
gatgccattg
gaccagacac
gagcatctgg
gtctcggege
ccgatagegyg
atgctgaatg
ggcgcaatge
ggatacgacg
gattttcgece
gcggtgaagg
cccaatacgce
caggtttccce
ttgaatactc
catgagcgga
atttccccga
taaaaatagg
cctcectgacac
cagacaagcc
tgcggcatca

acagtaagtg

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

58890

5940

6000

6060

6120

6180
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37

gatttaccat aatcccttaa ttgtacgcac cgctaaaacg
gcagacaggt aaaaatggca acaaaccacc cgaaaaactg
ttttaaccgt atgaatacct atgcaaccag agggtacagg
ccactgaagc tgeccattttt catggtttca ccatatgcgg

cgtaaggaga aaataccgca tcaggcgeca ttegceccattce

agggcgatcg gtgcgggect cttegetatt acgccagcetg
aaggcgatta agttgggtaa cgccagggtt ttcccagtca
cagt

<210> 24

<211l> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 24

aaaccatggg atatcgctag cgacaccatce

<210> 25

<211> 30

<212> DNA

<213> Artificial Seqguence
<220>

<223> Primer

<400> 25

actagtcggt ggacaaggtt aaaactaacc

<210> 26

<21l> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 26

aaaccatggt ctcatgtttg acagcttatc atcg

<210> 27

<211l> 29

<212> DNA

«<213> Artificial Sequence

<220>

cgttecagege
ccgegatege
ccacattacc
tgtgaaatac
aggctgegea
gcgaaagggyg

cgacgttgta

gatcacggca
gcctgataaa
cccacttaat
cgcacagatg
actgttggga
gatgtgctgce

aaacgacggc

6240

6300

6360

6420

6480

6540

6600

6604

30

30

34
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<223>

<400> 27

Primer

aaaactagtc tgtcagacca agtttactc

<210> 28
<211> 27
<212> DNA
<213>
<220>
<223>
<400> 28

Primer

Artificial Sequence

ccatgggata tcgctagega caccatce

<210> 29
<211l> 25
<212> DNA
<213>
<220>
<223>
<400> 29

Primer

Artificial Sequence

tctcatgttt gacagcttat catcg

<210> 30
<211>
<212>
<213>

DNA
<220>
<223>

<400> 30
gaattggaaa

agaaataatt
ctagagtcga
agaactccat
gaatacatgt
gecgtttttec
aggtggcgaa
gtgcgcectcectce
ggaagcgtgg
cgctccaage

ggtaactatc

6920

ttaatacgac
ttgtttaact
cctgcaggca
ctggatttgt
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgetttctea
tgggetgtgt

gtcttgagte

Artificial Sequence

Expressionsvektor

tcactatagg
ttaagaagga
tgcaagcettg
tcagaacgct
ccagcaaaag
ccecectgac
actataaaga
cctgecgett
tagctcacgce
gcacgaacce

caacccggta

38

ggaattgtga
gagaattcga
actcctgttyg
cggttgecge
gccaggaacce
gagcatcaca
taccaggcgt
accggatacce
tgtaggtatc
ccegtteage

agacacgact

gcggataaca
gctcggtacce
atagatccag
cgggegtttt
gtaaaaaggc
aaaatcgacg
ttcceeectgg
tgtcecgecett
tcagttcggt
ccgaccgetg

tatcgecact

attccectcet
cggggatcct
taatgacctc
ttattggtga
cgegttgetg
ctcaagtcag
aagctcecte
tctececetteg
gtaggtegtt
cgeccttatce

ggcagcagcec

29

27

25

60

120

180

240

300

360

420

480

540

600

660
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actggtaaca
tggcctaact
gttaccttceg
ggtggttttt
cctttgatct
ccgcaaccga
tggcagagaa
acaggcggat
cagttacatg
cgtgagcacce
gcggtaggge
cacgtcggge
gcccgagaca
gatgctgteg
gcgattettg
gctgaccecgce
gcactgcgeg
aaattgcagg
agcaagccgg
gcccaggega
gaaatcacgg
ccgaaaggca
aacctecgaag
cgtattgceeg
gttgcegtte
tgggcattgce
atcgcgtget
ctaacgccca
gtctggceact

acctcgeoega

ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
cgacagtcct
tcatgagtga
cgcgeegtet
ccgeegggcea
tgggttaccc
agagtcgact
aaatgctgcet
ccetgegage
ctacggcaga
cgggtgecga
gcagcaatcc
cgattgeccgg
cecgectgacgt
gegttattgg
ctecgettga
tagatgaagg
ttaaaagcgt
gccgegatat
gacaccactc
accgtgatga
cgcgaagcaa
ggaaaaaatc
ggatgttgcect
gacgcccgea

tccggtgggg

agcgaggtat
tagaaggaca
tggtagctct
gcagcagatt
gtctgacgcet
gctaaaacgt
cagccagacg
gaaccgtgcec
tcggattgtt
ggaactgcca
gattcaactg
gacccgtget
gttgctcgat
gattaaggtc
taaactgttg
gcaggcagaa
tgacagcgtt
ggcttgecgt
tgatgtgatg
aaaccgtaaa
ggcaactgcc
gactggcaat
cgcccacggce
gcaagaaatt
catgattacc
gcctegtata
gccecgatgaac
gacgcegegag
cggctgaaag

caggtaatcg

39

gtaggcggtg
gtatttggta
tgatccggea
acgcgcagaa
cagtggaacg
tcgtttgata
ctggtggtaa
catatcgttyg
attgtgacgt
gcgaccatcg
tgggaacagc
gatatggaag
aacaatatcg
ggcgataacg
ctgctgaccg
ctgattaaag
tcaggecteg
gcgggtatceg
gaaggcattt
cgetggattt
gccattcectgg
ttctcgegtg
gtcagtegtt
gatgcaatac
cgttaaggag
aattagcgca
tggaagcaca
ccaatggect
gcattgccga

atggcggegt

ctacagagtt
tctgegetcet
aacaaaccac
aaaaaggatc
aaaactcacg
tcatttttce
aactcggcac
aacttgttcg
cgggecgegat
cctcgaaaca
tgttttcgat
accgtgaacg
ttcecggtaat
ataacctttce
atcaaaaagg
atgtttacgg
gaactggcgg
acaccattat
ccgteggtac
tcggtgegeco
aacgcggcag
gtgaagtcat
acaacagcga
tgggatatga
caggctgatg
actctccagce
aagcgaaatc
tagcgaagcyg
cgatgtacgt

actggacagc

cttgaagtgg
gctgaageca
cgctggtagce
tcaagaagat
tgggccggge
taaaattgaa
cagtgtgcta
ccagtgegeg
cgccgecgga
actgctggeg
ttatggcatt
cttecctgaac
caatgagaac
tgegetggeg
tttgtatacc
cattgatgac
catgagtacc
tgcegeggge
gctgttcecat
gceggegggt
ctcecectgttg
cecgeatttge
tgcattacgce
atacggcceg
ctggaacaaa
cgcgaaaaaa
atcctcaacg
atgecttgacc
caggtgtgceca

ggectgegte

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




10

15

20

25

30

35

40

45

50

55

60

1Wall363F / P

ttgagcgtcg
tgacggttga
gcaaagaaac
cctgeggcett
gtgaaatgct
tgcataaact
gccatattta
cgaaaactca
tcgecgatag
acgcagatgc
aagccgaaga
atcttgacga
tgacccgcga
acgttaacgc
cggtaagcac
acaagtggat
aagtagccat
accgactagt
ttggagtggt
gctccatgea
ccatgccaac
tccaatgatc
gtcgtecatcet
agcgagaaga
gtagcccagce
ggtggcggga
cgacaggccg
cgetgeagge
gatagtcatg

cggtcgacgce

tcgegtaceg
tgtcgctteg
gtgtcgcact
accggcgggt
gcgtatggat
gtgccgtgaa
cgttgatgaa
gcgtccgage
ctteetgecce
agctgcactg
gtatgacgat
tgeccategece
tatgcgcaac
ctctacgegt
acaaaaactc
cggcattggt
ttgattcaca
gttggtttgc
gaatccgtta
ccgcgacgcea
cegttecatg
gaagttaggc
acctgcectgg
atcataatgg
gcgteggecg
ccagtgacga
atcatcgtceg
acctgtcecta
ccecegegecc

tctcecttat

ctgggggtta
ctgtgcecctga
aacgctgcaa
gccgtgeagg
aaatacatcg
cagtcgacaa
agtgtagaga
acatgtaata
gcattaagca
gcgcagttge
gagtttctgt
catattcgtg
gcccagegtt
tttaccgacg
cacgegegtg
gattacacca
aggccattga
gcattcacag
gcgaggtgcec
acgcggggag
tgectcecgecga
tggtaagagc
acagcatggce
ggaaggccat
ccatgecegge
aggcttgage
cgeteccageg
cgagttgceat
accggaagga

gcgactcctg

40

ttggcgtgat
aaaccggtaa
cggtggcggt
cgattgataa
acatgctgat
tcceggtgat
tcgetgaage
cggttgaaac
aacaaatggc
aggcaggccce
cattagattt
aacacggcac
ttgttaacga
gcggccagtt
gcccaatggg
ttcgtgegta
cgcategecece
ttctecgeaa
gccggettece
gcagacaagg
ggcggcataa
cgcgagcegat
ctgcaacgeg
ccagcctege
gataatggcc
gagggcgtgc
aaagcggtcce
gataaagaag
gctgactggg

cattaggaag

ttatgaageg
tgeggtgatce
gattcaggac
tcectgaccegt
ccegegtggt
cacaggtggt
attaaaagtg
gttgctggtyg
ggaaagcggce
tgcgaaggtyg
gaacgtcaaa
acaacactcce
agtggattcg
tggtctgggt
gctggaagca
aataaaaccg
ggttagtttt
gaattgattg
attcaggtcg
tatagggcag
atcgecgtga
ccttgaaget
ggcatcccga
gtcgcgaacg
tgcttetege
aagattccga
tcgeccgaaaa
acagtcataa
ttgaaggctc

cagcccagta

cgccecgaacg
ctgegeggtyg
gccctgaaat
gcgetggtea
ggcgetggtt
ataggcgtat
atcgtcaacg
aataaaaaca
gtgacattac
gttgctgtta
atcgtcagcg
gatgcgatcc
tcegetgttt
gcggaagtgg
ctgaccactt
ggtgatgcaa
aaccttgtec
gctccaatte
aggtggcccg
cgcctacaat
cgatcagcgg
gtccctgatg
tgecegeegga
ccagcaagac
cgaaacgttt
ataccgcaag
tgacccagag
gtgcggegac
tcaagggcat

gtaggttgag

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
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gccgttgage
ceeggecacyg
gcgagcccga
ggcgccggtg
cgccatgatce
gccaaagcgg
tagcgctage
gaggccegge
gaggatgacg
taactgtgat
tgggatateg
cgecceggaag
gcagagtatg
gtttctgcga
aaccgegtgg
agtctggcecc
ctgggtgcca
gcggtgcaca
gaccaggatg
gtctctgacce
ggcgtggagce
agttctgtcet
attcagccga
atgcaaatgc
gcgetgggeg
gtagtgggat
aaacaggatt
ggccaggcgyg
ctggcgecca

gcacgacagg

accgcecgecg
gggcctgcececa
tcttecccat
atgccggcceca
gecgtagtega
tcggacagtg
agcacgccecat
agtaccggca
atgagcgcecat
aaactaccgc
ctagcgacac
agagtcaatt
ccggtgtetce
aaacgcggga
cacaacaact
tgcacgcgcec
gcgtggtggt
atcttctcge
ccattgctgt
agacacccat
atectggtege
cggcgegtet
tagcggaacyg
tgaatgaggg
caatgcgege
acgacgatac
ttcgeetget
tgaagggcaa
atacgcaaac

tttceceogact

caaggaatgg
ccatacccac
cggtgatgtc
cgatgcgtcc
tagtggctec
ctcecgagaac
agtgactggc
taaccaagcc
tgttagattt
attaaagctt
catcgaatgg
cagggtggtyg
ttatcagacc
aaaagtggaa
ggcgggcaaa
gtcgcaaatt
gtcgatggta
gcaacgecgtce
ggaagctgcce
caacagtatt
attgggtcac
gcgtetgget
ggaaggcgac
catcgttecc
cattaccgag
cgaagacagc
ggggcaaacc
tcagectgttyg
cgeccetetece

ggaaagcggyg

41

tgcatgcaag
gccgaaacaa
ggcgatatag
ggcgtagagg
aagtagcgaa
gggtgcgcat
gatgctgtceg
tatgcctaca
catacacggt
atcgatgata
cgcaaaacct
aatgtgaaac
gtttccegeg
gcggcgatgg
cagtecgttgce
gtcgcggega
gaacgaagcg
agtgggctga
tgcactaatg
attttctecee
cagcaaatcg
ggctggcata
tggagtgcea
actgcgatgce
tcegggetge
tcatgttata
agcgtggacc
ccegtetceac
cgecgegttgyg

cagtgagcta

gagatggcgc
gcgetcecatga
gcgccageaa
atccacagga
gcgagcagga
agaaattgceca
gaatggacga
gcatccaggg
gcctgactge
agctgtcaaa
ttcgeggtat
cagtaacgtt
tggtgaacca
cggagcetgaa
tgattggegt
ttaaatctcg
gegtegaage
tcattaacta
ttcecggegtt
atgaagacgg
cgctgttage
aatatctcac
tgteccggttt
tggttgccaa
gcgttggtge
tcecgeegtt
gettgetgea
tggtgaaaag
ccgattcecatt

gcgggaataa

ccaacagtcece
gcccgaagtg
ccgeaccetgt
cgggtgtggt
ctgggcggceg
tcaacgcata
tatcccgcecaa
tgacggtgcee
gttagcaatt
catgagacca
ggcatgatag
atacgatgte
ggccagccac
ttacattccecce
tgccacctec
cgccgatcaa
ctgtaaagceg
tccgetggat
atttcttgat
tacgegactg
gggcccatta
tcgcaatcaa
tcaacaaacc
cgatcagatg
ggatatctcg
aaccaccatc
actctctcag
aaaaaccacc
aatgcagctg

gggcgacacg

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
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gaaatgttga
ttgtctcatg
gcgcacattt
aacctataaa
tgaaaacctce
cgggagcaga
taactatgcg
gggcagacag
cagcgcgatc
gatcgecgecet
attaccccca
aaataccgca
tgcgcaactg
aagggggatg

gttgtaaaac

<210> 31
<211> 25
<212>
<213>

<220>
<223>

<400> 31

DNA
Artificial Sequence

atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgacacatgc
caagcccegtce
gcatcagagc
taagtggatt
acggcagcag
gataaatttt
cttaatccac
cagatgcgta
ttgggaaggg
tgctgcaagyg

gacggecagt

Primer

tcttectttt
tatttgaatg
tgccacctga
tcacgaggcce
agctcccgga
agggcegegte
agattgtact
taccataatc
acaggtaaaa
aaccgtatga
tgaagctgcece
aggagaaaat
cgatcggtge

cgattaagtt

acgtgagttt tcgttccact gagcg

<210> 32

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 32

gggccecgata tcgccgtecce
<210> 33

<211> 4071

<212> DNA

<213> Artificial Sequence

42

tcaatattat
tatttagaaa
cgtctaagaa
ctttegtete
gacggtcaca
agcgggtgtt
gagagtgcac
ccttaattgt
atggcaacaa
atacctatgc
atttttcatg
accgcatcag
gggcctette

gggtaacgcc

tgaagcattt
aataaacaaa
accattatta
gcgegttteg
gcttgtetgt
ggcgggtgte
catatgcteg
acgcaccgcet
accacccgaa
aaccagaggg
gtttcaccat
gcgeccatteg
gctattacgc

agggttttcc

atcagggtta
taggggttcc
tcatgacatt
gtgatgacgg
aagcggatge
ggggetgget
atggctacga
aaaacgcgtt
aaactgcgcee
tacaggccac
atgcggtgtg
ccattcaggce
cagctggega

cagtcacgac

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6920

25

20
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<220>
<223>

<400> 33
gaattggaaa

agaaataatt
ctagagtcga
agaactccat
gaatacatgt
gcgtttttcc
aggtggcgaa
gtgegctcete
ggaagcgtgg
cgcteccaage
ggtaactatc
actggtaaca
tggcctaact
gttacctteg
ggtggttttt
cctttgatet
atcgcegtece
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgcgectga
cgaatgcaac
atattcttct
atcatcagga

gtttagtctyg

ttaatacgac
ttgtttaact
cctgecaggcea
ctggatttgt
gagcaaaagg
ataggctceg
acccgacagg
ctgttcegac
cgctttectcea
tgggctgtgt
gtcttgagte
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
cgtcaagtca
aactcatcga
ttttgaaaaa
gcaagatcct
ttcceetegt
ggtgagaatg
cgctcecgteat
gcgagacgaa
cggcgceagga
aatacctgga
gtacggataa

accatctecat

Expressionsvektor

tcactatagg
ttaagaagga
tgcaagcttg
tcagaacgct
ccagcaaaag
cceecectgac
actataaaga
cctgeegett
tagctcacgce
gcacgaacce
caacccggta
agcgaggtat
tagaaggaca
tggtagctct
gcagcagatt
gtctgacget
gcgtaatgct
gcatcaaatyg
gcegtttetyg
ggtatcggtc
caaaaataag
gcaaaagctt
caaaatcact
atacgcgate
acactgccag
atgetgtttt
aatgcttgat

ctgtaacatc

43

ggaattgtga
gagaattcga
actcectgttg
cggttgeege
gccaggaacce
gagcatcaca
taccaggecgt
accggatacc
tgtaggtatc
ccegtteage
agacacgact
gtaggcggtyg
gtatttggta
tgatccggcea
acgcgcagaa
cagtggaacg
ctgcecagtgt
aaactgcaat
taatgaagga
tgcgatteccg
gttatcaagt
atgcatttet
cgcatcaacc
gctgttaaaa
cgcatcaaca
ccecggggatce
ggtcggaaga

attggcaacg

gcggataaca
gctecggtacce
atagatccag
cgggegtttt
gtaaaaaggc
aaaatcgacg
ttcceectgg
tgtcocegectt
tcagttcggt
ccgaccgetg
tatcgccact
ctacagagtt
tctgegetet
aacaaaccac
aaaaaggatc
aaaactcacg
tacaaccaat
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt

ctacctttge

attccectcet
cggggatcct
taatgacctc
ttattggtga
cgegttgetg
ctcaagtcag
aagctcccte
tctecctteg
gtaggtcgtt
cgecttatece
ggcagcagcc
cttgaagtgg
gctgaagcca
cgectggtage
tcaagaagat
tgggccegat
taaccaattc
caggattatc
cgaggcecagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatgc
ccgtcageca

catgtttcag

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
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aaacaactct
gacattatcg
cggecctcegag
tatgtaagca
tcagagattt
ctggcagagce
gcgcaaaacce
gaatgtgaaa
cgttteccge
agcggcgatg
acagtcgttg
tgtcgcggeyg
agaacgaagc
cagtgggetg
ctgcactaat
tattttctee
ccagcaaatc
tggctggeat
ctggagtgcc
cactgcgatg
gtccgggetyg
ctcatgttat
cagcgtggac
gcecgtetea
ccgegegttg
gcagtgagcet
ttcaatatta
gtatttagaa
acgtctaaga

cetttegtet

ggcgcatcgyg
cgagecccatt
caagacgttt
gacagtttta
tgagacacac
attacgctga
tttecgeggta
ccagtaacgt
gtggtgaacc
gcggagetga
ctgattggeg
attaaatcte
ggcgtcgaag
atcattaact
gttcecggegt
catgaagacg
gcgetgttag
aaatatctca
atgtccggtt
ctggttgcca
cgcgttggtg
atccegeegt
cgcttgetge
ctggtgaaaa
gccgattcat
agcgggaata
ttgaagcatt
aaataaacaa
aaccattatt

cgecgegttte

gcttcccata
tatacccata
ccecgttgaat
ttgttecatga
aacgtggcca
cttgacggga
tggcatgata
tatacgatgt
aggccagcca
attacattcc
ttgccaccte
gecgeccegatcea
cctgtaaage
atccgetgga
tatttettga
gtacgegact
cgggcececatt
ctcgcaatca
ttcaacaaac
acgatcagat
cggatatctce
taaccaccat
aactctctca
gaaaaaccac
taatgcagct
agggcgacac
tatcagggtt
ataggggttce

atcatgacat

ggtgatgacg

44

caatcgatag
taaatcagca
atggctcata
tgatatattt
attgtcagaa
cggcegatatc
gcgceccggaa
cgcagagtat
cgtttetgeg
caaccgcgtg
cagtetggec
actgggtgcc
ggcggtgcac
tgaccaggat
tgtctctgac
gggcgtggag
aagttctgtc
aattcagceccg
catgcaaatg
ggcgcetgggce
ggtagtggga
caaacaggat
gggccaggcg
cctggegeec
ggcacgacag
ggaaatgttg
attgtctcat
cgegceacatt
taacctataa

gtgaaaacct

attgtcgcac
tcecatgttgg
acaccceccettg
ttatettgtg
ttggttaatt
gctagcgaca
gagagtcaat
gccggtgtet
aaaacgcggg
gcacaacaac
ctgcacgegce
agegtggtgg
aatcttcteg
gcecattgetg
cagacaccca
catctggteg
tcggegegte
atagcggaac
ctgaatgagg
gcaatgcgeg
tacgacgata
tttegeetge
gtgaagggca
aatacgcaaa
gtttcccgac
aatactcata
gagcggatac
tceecgaaaa
aaataggcgt

ctgacacatg

ctgattgccc
aatttaatcg
tattactgtt
caatgtaaca
ggttgtaaca
ccatcgaatg
tcagggtggt
cttatcagac
agaaagtgga
tggcgggcaa
cgtegeaaat
tgtecgatggt
cgcaacgegt
tggaagctgce
tcaacagtat
cattgggtca
tgegtetgge
gggaaggcga
gcatcgttee
ccattaccga
ccgaagacag
tggggcaaac
atcagctgtt
ccgecetetec
tggaaagcygyg
ctecttcettt
atatttgaat
gtgccacctg
atcacgaggce

cagctcecegg

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
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45

agacggtcac agcttgtctg taageggatg ccgggagcag
cagcgggtgt tggcgggtgt cggggetgge ttaactatge
tgagagtgca ccatatgctc gatggctacg agggcagaca
cccttaattg tacgcaccge taaaacgegt tcagcgegat
aatggcaaca aaccacccga aaaactgeceg cgatcgegece
aatacctatg caaccagagg gtacaggcca cattacceccce
catttttcat ggtttcacca tatgcggtgt gaaataccgce
taccgcatca ggcgccattce gccattcagg ctgcegcaact
cgggcectett cgctattacg ccagctggeg aaagggggat

tgggtaacgc cagggttttc ccagtcacga cgttgtaaaa

<210> 34

<211> 50

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 34

aaaggatcca aactcgagag gtacgattta ctaactggaa

<210> 35

<211l> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 35

aaaaagcttt acgcgaacgce gaagtce

<210> 36

<211l> 66

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 36

acaagceccgt
ggcatcagag
gtaagtggat
cacggcagca
tgataaattt
acttaatcca
acagatgcgt
gttgggaagg
gtgctgcaag

cgacggccag

gaggcactaa

cagggcgcegt
cagattgtac
ttaccataat
gacaggtaaa
taaccgtatg
ctgaagctge
aaggagaaaa
gcgatcggtg
gcgattaagt

t

aaaggatcca cagtcctgcet aaaacgttcg tttgatatca ttttteoctga caccatcgaa

tggcge

3540

3600

3660

3720

3780

3840

3900

3960

4020

4071

50

26

60

66
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46
<210> 37
<211> 77
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 37
aaactcgagt tcctgtgtga aattgttatce cgctcacaat tceccacacatt atacgagcecg

tcactgceecg cttteca

<210> 38

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 38
aaaaagcttg cgattgtgta ggctggagcet

<210> 39
<211> 72
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 39
aaaaagcttt aaaactaacc gggcgatgceg tcaatggcct tgtgaatcce atggtccata

tgaatatcct cc

<210> 40
<211> 73
<212> DNA

<213> Artificial Seqguence

<220>
<223> Primer

<400> 40
aattggatcc acagtcctge taaaacgttce gtttgatate atttttectg acaccatcga

atggcgcaaa acc

<210> 41
<211> 32
<212> DNA

<213> Artificial Seqguence

<220>

60

77

30

60

72

60

73
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<223>

<400> 41

Primer

47

aattcaattg agactcgtge aactggtcag cg

<210> 42
<211>
<212>
<213>

DNA
<220>
<223>

<400> 42
aaaggatcca

tggcgcaaaa
gtgaatgtga
accgtttccce
gaagcggcga
aaacagtcgt
attgtcgegg
gtagaacgaa
gtcagtgggce
gecctgecacta
attattttcet
caccagcaaa
gctggctgge
gactggagtg
cccactgega
gagtccgggce
agctcatgtt
accagegtgg
ttgceccecgtet
cccegegegt
gggcagtgag
acactttatg

aggaaacagc

9023

cagtcctget
cctttegegg
aaccagtaac
gcgtggtgaa
tggcggagcet
tgetgattgg
cgattaaatc
gcggegtcega
tgatcattaa
atgttcegge
cccatgaaga
tcgegetgtt
ataaatatct
ccatgtececgg
tgctggttge
tgcgegttgg
atatccecgece
accgcttget
cactggtgaa
tggccgatte
cgcaacgcaa
cttecggcete

tatgaccatg

Artificial Sequence

DNA-Plasmid mit T7-Expressionskonstrukt

aaaacgttcg tttgatatca tttttectga

tatggcatga
gttatacgat
ccaggccagce
gaattacatt
cgttgeccace
tegcgececgat
agcecctgtaaa
ctatccgetg
gttatttctt
cggtacgcga
agcgggccca
cactcgcaat
ttttcaacaa
caacgatcag
tgcggatatc
gttaaccacc
gcaactctct
aagaaaaacc
attaatgcag
ttaatgtaag
gtataatgtg

attacggatt

tagcgcccgg
gtcgcagagt
cacgtttcectg
cccaaccgeg
tcecagtcetgg
caactgggtg
gcggeggtgce
gatgaccagg
gatgtctctg
ctgggcegtgg
ttaagttctg
caaattcagc
accatgcaaa
atggcgcectgg
tcggtagtgg
atcaaacagg
cagggccagg
accetggege
ctggcacgac
ttagctcact
tggaattgtg

cactggeegt

aagagagtca
atgccggtgt
cgaaaacgcg
tggcacaaca
ccetgeacge
ccagcegtggt
acaatcttct
atgececattge
accagacacc
agcatetggt
tcteggegeg
cgatagecgga
tgctgaatga
gcgcaatgeg
gatacgacga
attttegecet
cggtgaaggg
ccaatacgca
aggttteccg
cattaggcac
agcggataac

cgttttacaa

caccatcgaa
attcagggtg
ctcttatcag
ggaaaaagtg
actggcgggce
gccgtegeaa
ggtgtcgatg
cgcgcaacgce
tgtggaagct
catcaacagt
cgcattgggt
tctgcgtetg
acgggaaggce
gggcatcgtt
cgccattacce
taccgaagac
gctggggcaa
caatcagctg
aacecgectcet
actggaaagce
ccecaggettt
aatttcacac

cgtegtgact

32

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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gggaaaaccce
ggcgtaatag
gcgaatggeg
gcgatcttec
atgcgcccat
cggagaatcc
aaggccagac
agaggcacta
ctgctatcec
tggcccttga
gtcaacttaa
tactccctaa
gcaagcgcec
tcaccattaa
tagcaagcgce
ttgaagctaa
tctacaagaa
gtggcgaggce
tcgagatgcet
taggtcaaga
gtgcaggtgc
cgtggactag
tgecgtactca
acaaagcgat
tcgccaacgt
gtgaagaact
ggaaacgtgce
gcettgagtt
cttacaacat

acgatatgac

tggegttacce
cgaagaggcc
ctttgcectgg
tgaggccgat
ctacaccaac
gacgggttgt
gcgaattatt
aatgaacacg
gttcaacact
gcatgagtct
agctggtgag
gatgattgca
gacagccette
gaccactctg
aatcggtcgg
gcacttcaag
agcatttatg
gtggtecttcg
cattgagtca
ctctgagact
gctggetgge
cattactggt
cagtaagaaa
taacattgcg
aatcaccaag
ccecgatgaaa
tgcecgetget
catgcttgag
ggactggcege

caaaggactg

caacttaatce
cgcaccgatc
tttceggeac
actgtecgteg
gtgacctatc
tactcgctceca
tttgatggcg
attaacatcg
ctggctgacc
tacgagatgg
gttgecggata
cgcatcaacg
cagttcctge
gecttgectaa
gcecattgagg
aaaaacgttg
caagttgtcg
tggcataagg
accggaatgg
atcgaactcg
atctcteega
ggtggctatt
gcactgatgce
caaaacaccg
tggaagcatt
ccggaagaca
gtgtaccgca
caagccaata
ggtegtgttt

cttacgetgg

48

gccttgecage
gcccttecca
cagaagcggt
tccecteaaa
ccattacggt
catttaatgt
tcgggatetyg
ctaagaacga
attacggtga
gtgaagcacg
acgctgeege
actggtttga
aagaaatcaa
ccagtgctga
acgaggcteg
aggaacaact
aggctgacat
aagactctat
ttagcttaca
cacctgaata
tgttccaacc
gggctaacgg
gctacgaaga
catggaaaat
gteceggtega
tcgacatgaa
aggacaaggc
agtttgctaa
acgectgtgtc

cgaaaggtaa

acatcceccct
acagttgcge
gccggaaagce
ctggcagatg
caatcecgceg
tgatgaaagc
atccggattt
cttctetgac
gcgtttaget
cttccgecaag
caagcctete
ggaagtgaaa
gccggaagcc
caatacaacc
cttcggtegt
caacaagcgc
gctctctaag
tcatgtagga
ccgccaaaat
cgctgaggcet
ttgcgtagtt
tcgtegtect
cgtttacatg
caacaagaaa
ggacatccect
tcetgagget
tecgecaagtet
ccataaggcc
aatgttcaac

accaatcggt

ttcgccaget
agcctgaatg
tggctggagt
cacggttacg
tttgttccca
tggctacagg
actaactgga
atcgaactgg
cgcgaacagt
atgtttgagce
atcactaccc
gctaagcgeg
gtagcgtaca
gttcaggctg
atccgtgacce
gtagggcacg
ggtctactcg
gtacgctgcea
gctggegtag
atcgcaacce
cctectaage
ctggegetgg
cctgaggtgt
gtcctagcgg
gcgattgage
ctcaccgegt
cgecgtatca
atctggttcc
ccgcaaggta

aaggaaggtt

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
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actactggcet
agcgcatceaa
tggagaacac
agtacgctgg
acgggtcettg
gcgeggttaa
aagtcaacga
tgaccgatga
ctggtcaatg
tggcttacgg
cagctattga
tggctaagcect
actggcttaa
agattctteg
aggaatacaa
tacagcctac
gtatcgectcc
gggcacacga
ttceggetga
agtcttgtga
aattggacaa
agtcggactt
tcectatactt
ccgcaagcac
gcagaaacgg
cgcaagcgca
ggcggtttta
tgggaagccc
gggatcaaga

attgcacgca

gaaaatccac
gttcattgag
ttggtggget
ggtacagcac
ctctggeatce
cttgcttcect
gattctacaa
gaacactggt
gctggettac
gtccaaagag
ttccggcaag
gatttgggaa
gtctgetgcet
caagcgttgce
gaagcctatt
cattaacacc
taactttgta
gaagtacgga
cgetgegaac
tgtactggcet
aatgccagca
cgegttegeg
tctagagaat
tcagggcgca
tgctgaccce
aagagaaagc
tggacagcaa
tgcaaagtaa
tctgatcaag

ggttctcegg

ggtgcaaact
gaaaaccacg
gagcaagatt
cacggectga
cagcacttct
agtgaaaccg
gcagacgcaa
gaaatctctg
ggtgttactc
ttcggettee
ggtctgatgt
tctgtgageg
aagctgectgg
gctgtgceatt
cagacgecgct
aacaaagata
cacagccaag
atcgaatctt
ctgttcaaag
gatttctacg
cttceggeta
taaaagcttg
aggaacttecg
agggctgceta
ggatgaatgt
aggtagettg
gcgaaccgga
actggatggc
agacaggatg

ccgettgggt

49

gtgcgggtgt
agaacatcat
cteegttetg
gctataactg
ccgegatget
ttcaggacat
tcaatgggac
agaaagtcaa
gcagtgtgac
gtcaacaagt
tcactcagec
tgacggtggt
ctgctgaggt
gggtaactcc
tgaacctgat
gcgagattga
acggtagcca
ttgcactgat
cagtgcgcga
accagttcgc
aaggtaactt
cgattgtgta
gaataggaac
aaggaagcgyg
cagctactgg
cagtgggctt
attgccagcet
tttcttgeecyg
aggatcgttt

ggagaggcta

cgataaggtt
ggcttgeget
cttcettgeg
ctcectteeg
ccgagatgag
ctacgggatt
cgataacgaa
gctgggcecact
taagcgttca
gctggaagat
gaatcaggct
agctgeggtt
caaagataag
tgatggttte
gttecteggt
tgcacacaaa
ccttecgtaag
tcacgactce
aactatggtt
tgaccagttg
gaacctccgt
ggctggagct
ttcaagatce
aacacgtaga
gctatctgga
acatggcgat
ggggcgccect
ccaaggatct
cgecatgattg

ttcggctatg

ccgtteectg
aagtctccac
ttctgetttg
ctggegtttg
gtaggtggtc
gttgctaaga
gtagttaccg
aaggcactgg
gtcatgacge
accattcagce
gctggataca
gaagcaatga
aagactggag
cctgtgtgge
cagttcecget
caggagtctg
actgtagtgt
ttcggtacca
gacacatatg
cacgagtcetce
gacatcttag
gcttegaagt
cctcacgetg
aagccagtcce
caagggaaaa
agctagactg
ctggtaaggt
gatggcgcag
aacaagatgg

actgggcaca

3240

3300

3360

3420

34890

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
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acagacaatc
tectttttgte
gctategtgg
agegggaagyg
ccttgeteet
tgatcegget
tcggatggaa
gccagccgaa
gacccatggce
catcgactgt
tgatattgcet
cgececgetecece
gggactctgg
gattcecaceg
tggatgatcc
agcgctctga
gatattcata
agetttttat
aacgcgttgg
atggtcatag
agccggaagc
tgecgttgege
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccecectgac
actataaaga
cctgeegett

tagctcacgce

ggctgctctg
aagaccgacc
ctggccacga
gactggctge
gccgagaaag
acctgcccat
gceggtettg
ctgttcegceea
gatgcctget
ggccggetgg
gaagagcttg
gattcgcage
ggttcgaaat
ccgecttcecta
tccagcgegg
agttcctata
tggaccatgg
cactagtgaa
atgcatagcet
ctgtttcectyg
ataaagtgta
tcactgcceg
cgcegegggga
ctgcgetcegyg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcegt
accggatacc

tgtaggtatc

atgccgecgt
tgtcecggtge
cgggegttcee
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga
ggctcaaggce
tgccgaatat
gtgtggcgga
gcggcgaatg
gcatcgectt
gaccgaccaa
tgaaaggttg
ggatctcatg
ctttectagag
gattcacaag
ttegeggeeg
tgagtattct
tgtgaaattg
aagcctgggg
cttteccagtce
gaggcggttt
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttceccectgg
tgtcegectt

tcagttcggt

50

gttcecggcetg
cctgaatgaa
ttgcgecaget
agtgccgggg
ggctgatgca
agcgaaacat
tgatctggac
gcgecatgecee
catggtggaa
ccgctatcag
ggctgaccgc
ctatecgecectt
gcgacgccca
ggcttcecggaa
ctggagttct
aataggaact
gccattgacg
cctgcaggte
atagtgtcac
ttatccgete
tgcctaatga
gggaaacctg
gcgtattggg
geggcgageyg
taacgcagga
cgegttgetyg
ctcaagtcag
aagctceccecte
tctcecetteg

gtaggtcgtt

tcagcgcagg
ctgcaggacg
gtgctcecgacg
caggatctcc
atgcggeggce
cgcatcgagce
gaagagcatc
gacggcgagyg
aatggcecgcet
gacatagcgt
ttcctegtge
cttgacgagt
acctgccatc
tcgtttteeg
tcgeccacce
tcggaatagg
catcgececgg
gaccatatgg
ctaaatagct
acaattccac
gtgagctaac
tcgtgecage
cgctetteeg
gtatcagcte
aagaacatgt
gegtttttee
aggtggcgaa
gtgecgctcte
ggaagcgtgg

cgctceccaage

ggcegeccggt
aggcagcgeg
ttgtcactga
tgtcatctca
tgecatacgct
gagcacgtac
aggggctcge
atctcgtegt
tttetggatt
tggctacccg
tttacggtat
tcttcectgage
acgagatttc
ggacgccgge
cagcttcaaa
aactaaggag
ttagttttaa
gagagctccce
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttecteget
actcaaaggc
gagcaaaagg
ataggctceg
acccgacagyg
ctgttccgac

cgctttctea

tgggctgtgt

5040

5100

5160

5220

5280

5340

5400

5460

5520

55890

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780
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gcacgaacce
caacccggta
agcgaggtat

tagaagaaca

tggtagctet.

gcagcagatt
gtctgacget
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggce
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtegttt
atccccecatyg
taagttggcc
catgccatcce
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
ggtgtgaaat
taatattttg
ggcecgaaatce
tgttccagtt

aaaaaccgtce

ccegttecage
agacacgact
gtaggcggtg
gtatttggta
tgatceggcea
acgcgcagaa
cagtggaacg
acctagatcce
acttggtctg
tttegttcat
ttaccatctg
ttatcagcaa
tcecgecectecea
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgetgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag
accgcacaga
ttaaaattcg
ggcaaaatcc
tggaacaaga

tatcagggcg

ccgaccgetg
tatcgccact
ctacagagtt
tctgegetet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttge
gccecagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttectgtgac
gttgectecttg
tgctcatcat
gatccagttce
ccagcegtttce
cgacacggaa
agggttattg
gggttcegeg
tgcgtaagga
cgttaaattt
cttataaatc
gtccactatt

atggcccact

51

cgecettatcece
ggcagcagcc
cttgaagtgg
gctgaagceca
cgetggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagyg
taattgttge
tgccattgcet
cggttcececaa
ctecetteggt
tatggcagca
tggtgagtac
ccecggegtea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgage
cacatttccc
gaaaataccg
ttgttaaatc
aaaagaatag
aaagaacgtg

acgtgaacca

ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatcet
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacce
gccgagegea
cgggaagcta
acaggcatcg
cgatcaaggc
ccteegateg
ctgcataatt
tcaaccaagt
atacgggata
tctteggggce
actegtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc
catcaggaaa
agctcatttt
accgagatag
gactccaacyg

tcaccctaat

gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctecagce
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgecgcec
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat
cacctgatgce
ttgtaagcecgt
ttaaccaata
ggttgagtgt
tcaaagggcg

caagtttttt

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
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ggggtcgagyg
ttgacgggga
cgctagggeg
taatgcgeeg
cgatcggtge
cgattaagtt
gaattgtaat

catggecggec

<210> 43
<211> 39
<212> DNA
<213>

<400> 43

tgccgtaaag
aagccggcga
ctggcaagtyg
ctacagggcg
gggcctcette
gggtaacgcce
acgactcact

gcgggaatte

cactaaatcg
acgtggcgag
tagcggtcac
cgtccatteg
gctattacgc
agggttttcc
atagggcgaa

gat

Escherichia coli

52

gaaccctaaa
aaaggaaggyg
getgegegta
ccattcagge
cagctggega
cagtcacgac

ttgggccega

acagtcctge taaaacgttce gtttgatatc atttttect

<210> 44
<211> 39
<212> DNA
<213>

<400> 44

Escherichia coli

gattcacaag gccattgacg catcgeccecgg ttagtttta

gggagccccc
aagaaagcga
accaccacac
tgcgcaactg
aagggggatg
gttgtaaaac

cgtecgecatge

gatttagagc
aaggagcggg
ccgcegeget
ttgggaaggg
tgctgcaagg
gacggccagt

tcecggeege

8640

8700

8760

8820

8880

8940

9000

9023

39

39




