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<210> 1

<211> 1618

<212> DNA

<213> Bacteriophage Abi 33

<220>
<221>
222>
<223>

misc_feature
(1)..(1618)

terSL region deleted:
stop codon

terS (full), terL until 150 bp before 3'

<400>

1

atggctgcac ttaaagaaca

acccctcaac
caggtacaac
gacctttttc
aataaagcct
cttatgaagc
cttttaaatc

gaagatccaa

aggtagctaa
tttatgaccc
ataaaacccg
atcggcttaa
aaggggttat
ttgagttaaa

caccagtcaa

ggtaaaaata
tgctgtcaag
gacaaaagcg
agaggacttt
agaacttcag
taaacaggtt
gcaacttgag

ggtaactatt

tttattgttc
caagaattta
gcaggaaaga
aaaaagaatg
aagatctatg
agggaagaaa
attgaaaagt

caagttgtag

aagcgcttgec ctgcatggat

acattgagat
atttaagtaa
tttatgacat
aagactggaa
tgcagggtta
taagagaggg

atgcgagtaa

tgatcgaaaa
gaaatataaa
ccctttagct
gaacaacagg
tgacctcatg
tgaaggtgat

aaaagatgcc

60

120

180

240

300

360

420

480



gaacatcaat
ccgecgcattt
caacaaagct
gattcgcgac
taaggtttat
aatcatttgc
cttgattgat
catcgctcgt
accagaaggt
taagcgtaag
agatgactac
aagagggcag
aaaccacacg
cgtgcttaaa
tgaactggtt
agatcacgat
cagtgaatct
gaatcccggt
tgaacgacac
<210> 2

<211>

<212>
<213>

DNA

<220>
<221>
222>
<223>

1842

ccgacactga
gtcgctggct
tgggaattcc
attttctttc
gaaaccaata
cggtctatgg
gagcttgatg
atgcgttata
tttaagttta
ctctatggaa
atatcatcac
tttgtcaatt
gatgaagaaa
atggctgctg
ggcgtgagag
attactgtga
gatcatgcaa
attaaagatc

ttaaaagtga

misc_feature

(1).
terSL region deleted: 58 bp upstream of terS, terS (full), and

. (1842)

atgtacctca
ttggatcggg
caaaagtacc
caactattga
aagaggtgga
agaaaccagc
ttatggccaa
agcaagctgg
catacgagca
tgattcaagc
tttatgagtc
taaccagtgg
ttaagaaagg
tggtttatgt
atacaccgac
ttccagatgc
tcttaaagaa
gtatcactgc

daCacCaaacCaa

Bacteriophage Abi 49

ggctaatttt
aaagacttgg
tttgggttat
agaggttgct
tatctattat
aaccattgta
ggtcaaagct
tttgctcaac
atttgttaaa
ttcaacttat
ttatccgcecg
tgctgtttac
tgagccttta
cattagagaa
gatgtgtcaa
ttcaggtcag
aaatggattc
agttaatgca

gtgtcctaac

ttgcagatgg
gttggatgct
tttgctccaa
ttcgattggg
ggtcggcaat
ggttttaaaa
caacaggctt
ggtattgatg
gaggcaaata
gacaatgaag
caattaattt
cccgactttg
ctcattggta
gggaagccaa
ctgattaatg
gcaacatcat
aaagttgaag
caaattctga

tttacggcta

aaaagaagtt
ccagtttatg
cttacccgca
ggcttaaaac
atcgaactac
ttggccacgc
ggcgtaagat
tggccacaac
aatcagaggc
ctaatcttcc
cagcttattt
atcgagttct
tggattttaa
gagctttaga
agcgctttcc
caaagaactt
ttaatggtgt
atgctgaggsg

ctttagaa

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1618



terL until 92 bp before 3' stop codon

<400> 2
gcctaatggc

ggcgacacta
acctcaagaa
agttgcaaca
actatttgaa
taagtactac
agccttaaaa
agaaattaca
aatggaagat
ataaagccat
aggagcgccg
taatgaaagt
ctaaaactga
gtgagtttat
gaacactcgt
atagtaaggc
caggcggtac
tcattatcga
taattgattg
ttgtgattat
aagatggcgt
ctattcagga

aaatggagca

cagcaggegg

tetttttttt
aaagagcctg
gtggctgaac
tatgacccta
aaaaccagag
cgattgaagc
attcttgagc
ggcaaagacg
tacttaaaag
ccggatcgag
tggttataaa
ttatcgcgga
aattgctgta
tcatatcagt
acaagaggag
taaagacttc
gattactggt
tgacccacac
gttccaaaac
gcagcgactt
tcctgtagct
agacggatcc
agctgcgceccg

tttttttaag

gcccattttg
tgaaaatctt
tcgtaaaaca
Ccaaaagttgc
atgagtttga
aataccaaag
aagccgctaa
gcggaccagt
cacggaggsga
gcgcaagaag
tggatgcaaa
gagataaagc
attaatttca
tactcggcaa
gcgtataaaa
tggagaactt
tttggcgcag
aaagcgcatg
acccttgagt
catgaagatg
ggtggtaacg
gcactatggc
tatgtatttg

cctgacaata

ttatacgtag
tatagttcag
agaatttggc
tggtaagaac
taaaggctta
acaacttgag
agacattggt
Cccaaacagtt
agtcttagat
atttatattt
attggcacca
ggttaattat
tggcttggty
tgcttgeccgce
aggtctttcc
ctcaaggcgg
gtaaacttcg
aagcttcttc
cgcgtactaa
atttggctgg
gtgaggtatg
cagcaaaaca
cagggcaata

ttcaaattgt

ttatacgatg
tctcttgett
gttgatatag
ttaagcaaaa
attgatattc
aagactagaa
ggtcaattta
aattctgaaa
gagtactgat
cttcacaagg
cttagaaatc
taacgttcca
ttttggtaag
aaataatgcc
tgatcttaca
tgtctgctat
tgatgggttt
taaaacaatt
ctcaccagat
ttggttgtta
ggaacatctt
caatatccaa
ccgacaaatg

tgatgctttg

aggaagttat
gtcgtgatac
atcgtgttca
agtatgtcga
ctattgctaa
acgttaaaac
ctaatcgcca
ttcaagttcc
gcggeteggg
tacatgttta
tgcgaagctt
ccacgatatt
aatccagact
ttccagattc
ttgcgtgatg
gcgactggta
ggtggatgca
cgagaagges
acgccgatca
ggcgatagaa
tgtctttctg
aagttaaggc
ccatcaccgc

cctgcggatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



ttttgaaaca
taggtgtaag
gacagcttgg
aaaaagtttc
catttgtgaa
ttacacgtgc
gtgaatggaa
<210> 3

<211>

<212>
<213>

DNA

<220>
<221>
222>
<223>

2679

agtgagggct
agaagctcta
tccagacaat
tgtgcgtcta
gcttcttgeg
acaaccattt

taaggatttt

misc_feature

(1).
terSL region deleted:

.(2679)

tgggacttcg
ggtgcagatg
gtgaataagc
ccacaagatc
ggttatagcg

gcggeccaag

attgatgagc

Bacteriophage Abi 147

gagcgaccga aaacgaaggc
gttttactta cattgtcgat
gcttagaaca aaccgcaaaa
ccggtcaagc tggtaaatcg
tgatagctaa gccaatttca
ttaacgtagg aaatgtacga

ttcgtcattt tc

gactttactg
gttactagag
atagatggga
caagctagtt
ggtgacaagc

atgctcaaag

128 bp upstream of terS, terS (full), terL (full)

<400> 3
ggatgtcaaa

aaaattccct
tggcattaac
aagaagcagc
tagcaaaaga
gctctttaac
aagatgaaaa
ttaaggtcat

cattgcctta

aggcaaagga

acttccaagc
ctcagaaaaa
agagaaaatg
aatttcagca
tcctgaaatt
atctaattca
ccctattgag
gaacttcaat
taaacacggg

agcgaccaga

ccttcgeecgt tggacaccgc cccccatcge acgcacaaaa

gttaaagcaa
gaaaaatttg
ggttatgcegg
attgtctata
Ccaaaagtta
gaatttcaat
ggcaacaagc
aaggttgcegg

acaggaaaat

aaagttaaaa tcaagttaaa
ctcttgccat tgttgacggc
aaaaaactgc atccgccgca
ttgaaatgtt aaaggcccaa
aacctaaaga tacacccgaa
ttgaaggtga tgatccttta
tgccacttag aatgcaagca
aaaaaggcaa aaaagaaact

acgccacatt ggacaatcag

ggtagagcaa
aagacaaata
ggtgctaggt
aaagaagggc
aatagtggtg
gattttttaa
gcaattgcag
aaacaagaca

ttgccaagct

1500

1560

1620

1680

1740

1800

1842

60

120

180

240

300

360

420

480

540

600



aactattaag
atcactattc
gcaacagaaa
gaagaagatt
acggtgcgtt
gaaacagcgt
geggtttttt
ccagactggg
cccaaagtgg
ggtagcccta
tttggcgcat
tcgaagaaga
aatgatcgac
tcatttaatc
gtatctgagc
gcagcagaat
tggctattcg
gcatctcgtc
ggagtattta
aaaagttttc
ttaaaacctg
tatctgattt
ttggccaaac
gcagagtatt

gatgtcatta

aggaactttg
aaaatatcaa
ggttggtgaa
atcaattgat
ggaggaagga
agttaaagca
catggaccat
cgacccgtat
ctgacgtagc
agatgggtga
atgatccaag
atactaaatc
aatctgccga
caatccggga
acacaaaaac
ctaacgctgc
ggaaacgtgc
cagaaggttg
agcagctttt
taccacttat
aaaatttcta
cggaatttaa
acttaaacat
ggaatgctca

ctttgggtat

catgcaaagt
agatggccct
gattacttat
tgttaatcaa
ggaccacaac
ggggttcgcea
ttaaatgact
tgtttctaaa
ggagcgtatc
tgtcacattg
cacaaagcgc
tacgattgcc
actaattatt
tttcatacgc
agttacgcat
agctggtaag
caacgctgaa
tgtgatttat
agattatgcc
ttatgaattc
catcacaaac
caaagttaaa
tgaaatcggc

agctaaagat

tgatggcggt

ctagaatacg
tgctgtcatg
caatgtcgca
taaaaggttt
tgccaacgta
acctgtcata
gcaaaactac
caatcgttaa
tttaaagagt
gaatgggtga
agattaattc
gccggcatta
cttgcgecta
gcagatgaag
ctaggtaccg
aaagcttcaa
tcaatgttcc
ctgtctacca
agagatgtac
cctaagcatc
ccaaacttgg
gatgctagtg
atgaaccttc
atccaaatcg

ggtctcgacg

aaaccgtaag
actctattga
agtgcttttc
tgtatggatc
ataacccgct
caaatttatt
cagactggac
tgccgtgtaa
taattcttgt
tcgagtttgt
gtgaattctt
tgcttactgc
ctaaagaagt
aattaagtga
gagcaacact
tcattttgat
gtgaagcaaa
tgtcggatga
gtgacggaat
ttgtagaagc
gtgcttcggt
aagaatctct
gtgctaaccg
accaactaat

acttacttgg

tggtgaaact
aaagttgcca
cagattttcc
cgtaggcgat
agcagtgggc
ccgecttegg
tacagcttgc
gccattattc
tgatgtgatg
tcgtgcaatc
tcttttgatt
attaattctt
tgctgataac
aagatttaat
taaagttatt
agatgaggtc
gggtggttta
agtgccatgt
taaagttgat
aggcgaacat
tgatcttgaa
tagagacttc
gtgggcggst
tgagctatcc

cttcgectgct

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



ttaggtcgtt
aagattgctt
ggttctctaa
aagaaggttt
ggtcttttag
caaggctaca
ctgtaccatg
gtcggcaatg
attgccacat
gatattgacg
<210> 4

<211>

<212>
<213>

DNA
<220>
<223>

<400> 4
gaagatcctt

gggattttgg
acccctattt
ccctgataaa
atttgttttt
cggcttggta
tttacagagt
actaaaacat
cagttagaag

gttcgagggc

9247

taacagaaga
tagagcgcag
ctgttgttga
atgacagtgg
atggcttact
aactcatgtc
ctggacaaca
gtatgcgaat
ttaacgcagt

aatacttaga

plasmid pZXe58

tgatcttttc
tcatgagatt
gtttattttt
tgcttcaata
cgtatcaacc
tcgcctcaga
ttggtcttac
taaatgttgg
acgttttatt

tataccataa

tcctcgtatc
aaaagagaat
ccgaataggc
aaagcttaat
tgaggcagga
ctacatcctt
gctaatgact
aaccaagcaa
tgctttgatg

ggatgtcgtg

Artificial Sequence

tggtggctat
gtgcctaagt
gatgacattg
aagatcggac
attccagagg
actactgagc
tgggcggcag
gaatcaggtg
tcaagcaatc

atagcatga

ggaatcatgc
atgaagactt
accaactcgc
tagatccatt
aaagcatgtt
gcaaattggc
gtaatgcccg
ttgggaagat

ctgagcctgc

with Abi 33 terSL region

tacggggtct
atcctcgtca
ctaaatacat
atattgaaaa
accaggtgaa
agaggtaggg
gggaaattta
cactatgggg
attagatcaa

agattttcga

gacgctcagt
ggtggcactt
tcaaatatgt
aggaagagtc
actcataagc
tttgatacat
tttgttgctg
gttgttattc
atgtcgaaag

gtatttggtg

ggaacgaaaa
ttcggggaaa
atccgctcat
gatcgatgaa
aagtaatgga
attggacctt
cggctaacct
cgacagcaca
gtcgttttaa

ttgatatgga

atgggcaaat
caagtctgag
agcaattgct
gggcttaggc
tgctgtgcca
agaaggcaat
tgtcgtgatg
tgacccattg

caatcgcgtt

ctcacgttaa
tgtgcgcgga
gagacaataa
gtttggaaat
tcgetttgtt
agaacatcat
gttaggaaga
cccagttcga
ttttggaacc

agagtctcga

2160

2220

2280

2340

2400

2460

2520

2580

2640

2679

60

120

180

240

300

360

420

480

540

600



gcaattactc
tctgatagtg
aatgtaccaa
gggctaccaa
ctctataatg
acttatattt
ctgaaaaatt
actcgtggtt
aacaccaatc
tgtattgaaa
tttgaagcta
gtcgctcctt
aacaagttat
aagaaacgtt
ttaatactgc
ttaccgcagc
aagtaattac
tgtcagaggg
tttttagacg
atgacgcatt
tttcaattaa
caaaagaagt
ataatttaga

gtattgatat

gaagtacggc

aaaatttcta
attacattca
cccgtatgac
tggttcttag
aaattgcgac
gttctgttga
ggtatgactc
atgattatca
gacgtgttga
tcattcaacg
atggaactga
tcttaaaaga
gaaatttgga
ggataatatg
ctttgttaat
tggtttttta
cacccatcac
acgcttcatt
tcatatctca
aactacaggt
tccacactgt
cgtcatgtgg
aaccaaagaa
ttcggatgtt

tcaagaagaa

ccagatgata
atttcctaag
tgctgagtcc
ttggattatt
agaatatggt
tgatgatgca
atatgtaaat
taaaggtcaa
ttatagcaat
tgatattgat
agatgaaata
acctaaataa
ttattttttc
gtaaagactg
gaacatcact
ttagggttaa
cctgtacgtg
cttggtttta
tcaaggcaac
tattgccatc
tacagtgaga
gcagcgaaaa
cgctatgcaa
gatcatcaat

gtgagagaat

atggaaagct
gttgatgtat
gcaagtacga
ggtactaatg
catgatatat
caaaaggcgc
gcgaccaata
tggcgtgatt
ggtattaacc
gcaacgggta
attgcttcca
attacttatt
taaactttca
tcacgttaat
tttcaaaaaa
caaataaatt
tagcagaaga
gtgactgcga
aacaatttga
cccaaaacga
atggacctaa
aggcactgcc
ttctatataa
taactgtaat

acttaaaaga

tacagacagg
atcccaaagt
cagaatggct
aaaaaaaagc
ctaaaataga
aagatgtttg
tctttaatga
ttgttttaca
ccgtaggcac
ttacaaacat
tgcgacgctt
tgatactaga
gaaagatgga
tgattcaact
tggtattgtt
acatattggt
agccagttta
aagtgatttc
agcatgctat
cttttatgat
gcaatatgta
tttaacgttt
taaaacagca
tgcgaactta

ctatatcact

aaccattagc
gtactcaaaa
agcaatacaa
acagatggaa
tcattgtatg
tcgggagttt
tagcgatcaa
aggacataca
tcctgagcag
tacatgcgga
tatgacacaa
gataataagg
ataacatctg
aaatatcatt
ggagcaccta
tcattaaatc
ttagatcaaa
gaaatggaat
gaaataatta
tttccaaagg
tccgctacat
aagtgggagg
caacaatatg
aatgctgata

gaaacttacc

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



ctcaaatgga
atgatgacta
tattatcctt
accaaaaaat
agattgcctt
ttgtattata
cctctattat
atacaaaaaa
agcaacgtat
catatatcaa

ctgcaggata

gggcaagttg
gcagcgtcgc
ggggcacaaa
caggegeegg
gtgaagccgg
aaggcgagca
geggecagga
cgggggtctc
aggtccacga
gccagcagceg
aggtagcccc
gggaagacct
cggccgagcea

ccgtccatcg

cagagatgaa
ttatgaatcg
tgaatcaatg
cgaaatgaat
tttggcgcgc
ttttgtatta
tttcgagatt
ttataaataa
cttatttaaa
gcaaagtgac
gctgacgacc
gggaagccegt
atcaggcatt
aaacccctca
gggcggtgtc
agagatccag
gttcgegggc
tctcgeggtc
ccgcatagac
agatgttggt
tgtccacgtc
acccgecggtg
cggaatgggg
cccggecgag

cggaccgcca

aaaattaact
acaaaattag
tccgatatta
ttaccataag
ctattctaat
tcgttgacat
tattttctta
tagatgaata
gtgcgttgct
agagctcggt
ttaaggataa
atccgttgct
tttttctgceg
agacccgttt
cggeggeccc
cggggtctcc

gaagtcctcg

gccccggaag
gtcggtgaag
cccgtgcagg
cggcagccag
gtcctcgacg
ggtgagcacg

ttcgcgggcc

ggtggtgecg

gcattattga
cagtggaaaa
aagatgtaaa
gatcctaaaa
gcataataaa
gtataatttt
attctcttta
gtttaattat
tttttctcat
actctcggcect
atttctggta
gaatctggca
ccaatgccgg
agaggcccca
cagaggaact
tcgaacacct
gtccgcttcc
gcgttgagat
tcgacgatcc
tcgccgtgga
tcctccaggce
gtcgccgcegc
gtgttcccgg
agggcgagca

gtcacccggc

agagaatgca
aacagggtct
agatattatt
ttaaaggcaa
tactgataac
gatatcaaaa
acaaactaga
aggtgttcat
ttataaggtt

tgaacgaatt

aggaggacac
tatgtgggag
tagatagcaa
aggggttatg
gcgccagttc
cgaagtcgtg
actgcgcccc
gcagttgcac
cggtgacctc
cgaaccggsg

ggtccagcag

ggcgttcccg
tcagcggcac
gcgegttccg

tcatcaccag

gttgggtctc
aaaaatattt
gatatgttga
tttctatatt
atcttatatt
actgattttc
aatattgtat
caatcgaaaa
aaataattct
ggeggecegec
gtatggaagt
tataagacgc
tccggcccga
ctacgatact
ctccggatcg
caggaaggtg
gtcgagcagc
caggctgtag
ggtcgeggec
ttcgcggecg
ccgggecgag
cagcagttcc
cctgtgcagc
gtcggtcgtg

gtagggccac

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



ggccaggctc
ggggegtecg
cagtgctcgc
ctctcgecgg
cgggeeageg
tcaatacggt
attatttttg
gctcttgcaa
aatattattg
gccacctgac
tctgcgttta
ttatttgggt
ttattgatca
aatgggttgt
acatagctga
catataaaag
gtggatggcg
catacttgat
ctttgcttga
tctttagtag
ttgttggtgt
caaagaatcc
tcaactgagc

gggggtatgg

atggataccc

cggtgeeggg
ccaggaccgc
cgaacagctt
gcacccgcag
gctcccagaa
cgagaagtaa
tttaagcatt
gtctagatat
aagcatttat
gtctaagaaa
tatactagag
gcctaatgag
agcagatgaa
tgctaattac
gctgcttcac
caagcaagct
taaggccaga
caccattgat
gcatgaactc
ctcaacaggt
aaccaaacgg
gcecgtttgtt
cgaatggctc
ctgcacttaa

ctcaacaggt

ccgcagctcg
gtacgcctcc
gatcaccggg

caccggeggc

ttcctggtcg
cagggattct
ttgaatttgt
tgagtcaaaa
cagggttatt
ccagcggecg
agagaatata
tgagctatgg
gaagaagcaa
ttaactattg
gataatgaag
atggtgttag
caagagcaac
gctacatttt
taccatatag
ttacctaaac
tggegggcga
tcgaaacttg
ttttttttgce
agaacaggta

agctaatgct

ccgcggacga
gactccgacg
ccgggctcgce
accggcagcc
ttccgcaggc
tgtgtcatat
atgcatctta
aaaattttca
gtctcatgag
ctcacactgg
aaaagccaga
agcagatcag
taagactaac
gtggacctct
aatttttagc
gtcagtgcga
agatgcgaga
gcgacaaagc
gcgtagaacg
attatttagc
gtcaaagcgt
atatttcaaa
cttctttgct
aaaatattta

gtcaagcaag

88agEgCceees

cgaggctctc
cgaccagtac
cgagctcctc
tcgcgtagga
gaatcttact
gaacaatctc
actcatactc
cgcacatttc
ctcaccttcg
ttattaatcc
accatttcca
accagcacca
ttataatccc
atgtgcttgg
aaaagtcatg
ctggttcggc
aaatgatcgt
tgatgaagac
tggtcacgat
taaacgtatc
atgctgcgga
agacgtagct
ttgttcaagc

aatttaacat

caccggcacc

cggaccgcac

ggggttggte

cagggctcgg

atcatccgaa
cctttgttaa
aaagttccaa
ttcctttttc
cccgaaaagt
ggtgggectt
ggctttttta
ccgactgatt
gatctaaaaa
gatcatgatc
gcctcttctg
ttcaatgttg
tttgtgccaa
gagttttgtg
ggtgaaatga
gtcgaagagt
gttgaagctg
aactgcgtaa
agacaaaggt
gcttgectgc

tgagattgat

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



cgaaaacagg
tataaagacc
ttagctaata
aacaggctta
ctcatgcttt
ggtgatgaag
gatgccgaac
gaagttccgc
tttatgcaac
cccgcagatt
taaaactaag
aactacaatc
ccacgccttg
taagatcatc
cacaacacca
agaggctaag
tcttccagat
ttatttaaga
agttctaaac
ttttaacgtg
tttagatgaa
ctttccagat
gaacttcagt
tggtgtgaat

tgagggtgaa

tacaacttta
tttttcataa
aagcctatcg
tgaagcaagg
taaatcttga
atccaacacc
atcaatccga
gcatttgtcg
aaagcttggg
cgcgacattt
gtttatgaaa
atttgccggt
attgatgagc
gctcgtatgc
gaaggtttta
cgtaagctct
gactacatat
gggcagtttg
cacacggatg
cttaaaatgg
ctggttggceg
cacgatatta
gaatctgatc
cccggtatta

cgacacttaa

tgacccgaca
aacccgagag
gcttaaagaa
ggttattaaa
gttaaagcaa
agtcaaggta
cactgaatgt
ctggectttgg
aattcccaaa
tctttccaac
ccaataaaga
ctatggagaa
ttgatgttat
gttataagca
agtttacata
atggaatgat
catcacttta
tcaatttaac
aagaaattaa
ctgctgtggt
tgagagatac
ctgtgattcc
atgcaatctt
aagatcgtat

aagtgaacac

aaagcggcag
gactttaaaa
cttcagaaga
caggttaggg
cttgagattg
actattcaag
acctcaggct
atcgggaaag
agtacctttg
tattgaagag
ggtggatatc
accagcaacc
ggccaaggtc
agctggtttg
cgagcaattt
tcaagcttca
tgagtcttat
cagtggtgct
gaaaggtgag
ttatgtcatt
accgacgatg
agatgcttca
aaagaaaaat
cactgcagtt

aaacaagtgt

gaaagaattt
agaatgttta
tctatgaaga
aagaaatgca
aaaagttaag
ttgtagatgc
aattttttgc
acttgggttg
ggttattttg
gttgctttcg
tattatggtc
attgtaggtt
aaagctcaac
ctcaacggta
gttaaagagg
acttatgaca
ccgccgcaat
gtttaccccg
cctttactca
agagaaggga
tgtcaactga
ggtcaggcaa
ggattcaaag
aatgcacaaa

cctaacttta

aagtaagaaa
tgacatccct
ctggaagaac
gggttatgac
agagggtgaa
gagtaaaaaa
agatggaaaa
gatgctccag
ctccaactta
attgggggct
ggcaatatcg
ttaaaattgg
aggcttggeg
ttgatgtggc
caaataaatc
atgaagctaa
taatttcagc
actttgatcg
ttggtatgga
agccaagagc
ttaatgagcg
catcatcaaa
ttgaagttaa
ttctgaatgc

cggctacttt

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600



agaacagcaa
tggggacgct
taaacggcgc
tattggtgtt
ctgggagatt
gtacctagct
gatttataag
cacgactcac
gaacgcaacc
cttgttgata
atacatccgc
ctacacacat
aaaatcctga
gggctttacc
cattaaggtt
ttctaaggtt
actcaatctg
gctattacta
ttatgagcgt
tgatgtcatc
ggtgattttt
tggtacttta
agataatatt
attaattatt

agaaaacttt

gtctatgatg
ggtggatatc
gcaatcgctg
tttatggcag
atgcgggacg
aaatcggccg
gcctatctaa
attaattgcg
ctatagcagc
atcgactgat
attatgtggt
cgcaggagtg
tttataaatt
gtaatttatg
tgacgaccgc
ttaactcgct
tccatgtgtg
ggggaactga
gttcaggcgg
cctgatgcga
aagaatcgct
atcaaaagca
agtaagaata
aaaatgaatg

tcaaaaaaaa

attttggaat
caatagctaa
gtttttctcg
ttactgataa
ccgttgcectgg
gaatgattga
gtcgagctca
ttgcgctcac
tattgaaatt
ggggcgeaca
tgtatatgac
gtcatgactt
ttttttgtta
gggtacagat
taatgatttc
ttgtcaagca
ggtgatgagg
acagagtagc
tgctatcaat
aagcgaccga
ctagggtgag
ctactaaaca
attaaacaat
tatacttata

tataattgag

gccagataaa
gagattccca
ttaatcaatg
acatccgcag
tgaagagcag
ggctgaaaag
gtatccgcta
gatcgtagaa
gatgatttaa
ggcagacaga
atcactgata
actcatgtac
aaaaagataa
cttcgatact
accacagggg
tagaccccaa
tacagtgacg
ggacgcaatg
cgtaatcata
ccgacggtac
tatttcccat
tatgttttta
tgaatataga
tataaatcaa

attgtgtcat

agcgctggtt
gtcatcattc
caccttctca
tatattgctg
atcaaacagg
caaggtgata
tgggttcagg
atatctatga
ttgaagaaaa
aagatactag
taatacggat
tttggattat
aagccccttg
gacatatcgg
cttaatgtac
aaatttagcc
ctagcacaca
agtagtcatt
acagtggcag
atcgaatggg
tcagctctgc
aataaaaaat
taaatcattg
tgatttaaaa

ttcggtcaat

tggaccacgt
agaaaatatt
ggtgcttttt
cacaaaaaag
cacaaacaaa
cgactggaga
acgcattacg
ttatcttgaa
gacagattta
ggagttagtg
actcagagtg
ttagtgttat
caattgcttg
caatcgaaag
ctgtcttaaa
aatgtctgta
tcggaaaaac
taattggcgg
cttgatacag
aatactttag
tcccteectce
attgatatag
ttaaataaag
tatttgataa

tcttaatatg

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100



ttccacgcaa
gaactggtta
aatcatcttc
tcctgeectt
ttctaggctg
gtcgggaaac
tttgcgtatt
gctgeggega
ggataacgca
ggcegegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaa

<210> 5

<211>

<212>
<213>

DNA

<220>
<223>

<400> 5

9463

gttttagcta
aaatgtaagc
aaaaaatacc
atgttcccat
ttgataactt
ctgtcgtgcc
gggcgctctt
gcggtatcag
ggaaagaaca
ctggegtttt
cagaggtggc
ctcgtgecgct
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta

ccagttacct

agcggtggtt

tggtgctaaa
agcctgagag
tctaaaacct
gctgatagct
ttggaacaac
agctgcatta
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggecgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag

tttttgtttg

Artificial Sequence

cagaaatttg
ccgccaaaaa
caccatttgc
ataaagtgtc
gcaaaatgtt
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc

caagcagcag

ctgaaaaaga
ttttaaaaac
gttttaagac
tgtaatcgct
aaaatcctgc
caacgcgcgg
tcgctgegcet
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccccccgttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg

attacgcgca

plasmid pzZXe65 with Abi 49 terSL region

acttttcact
aaaccgcctt
ccatatttca
tcctatgacg
ccgctttcca
ggagaggeces
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgc
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac

gaaaaaaagg

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9247



gaagatcctt
gggattttgg
acccctattt
ccctgataaa
atttgttttt
cggcttggta
tttacagagt
actaaaacat
cagttagaag
gttcgagggc
gcaattactc
tctgatagtg
aatgtaccaa
gggctaccaa
ctctataatg
acttatattt
ctgaaaaatt
actcgtggtt
aacaccaatc
tgtattgaaa
tttgaagcta
gtcgctcctt
aacaagttat
aagaaacgtt

ttaatactgc

tgatcttttc
tcatgagatt
gtttattttt
tgcttcaata
cgtatcaacc
tcgcctcaga
ttggtcttac
taaatgttgg
acgttttatt
tataccataa
aaaatttcta
attacattca
cccgtatgac
tggttcttag
aaattgcgac
gttctgttga
ggtatgactc
atgattatca
gacgtgttga
tcattcaacg
atggaactga
tcttaaaaga
gaaatttgga
ggataatatg

ctttgttaat

tacggggtct
atcctcgtca
ctaaatacat
atattgaaaa
accaggtgaa
agaggtaggg
gggaaattta
cactatgggg
attagatcaa
agattttcga
ccagatgata
atttcctaag
tgctgagtcc
ttggattatt
agaatatggt
tgatgatgca
atatgtaaat
taaaggtcaa
ttatagcaat
tgatattgat
agatgaaata
acctaaataa
ttattttttc
gtaaagactg

gaacatcact

gacgctcagt
ggtggcactt
tcaaatatgt
aggaagagtc
actcataagc
tttgatacat
tttgttgctg
gttgttattc
atgtcgaaag
gtatttggtg
atggaaagct
gttgatgtat
gcaagtacga
ggtactaatg
catgatatat
caaaaggcgc
gcgaccaata
tggcgtgatt
ggtattaacc
gcaacgggta
attgcttcca
attacttatt
taaactttca
tcacgttaat

tttcaaaaaa

ggaacgaaaa
ttcggggaaa
atccgctcat
gatcgatgaa
aagtaatgga
attggacctt
cggctaacct
cgacagcaca
gtcgttttaa
ttgatatgga
tacagacagg
atcccaaagt
cagaatggct
aaaaaaaagc
ctaaaataga
aagatgtttg
tctttaatga
ttgttttaca
ccgtaggcac
ttacaaacat
tgcgacgctt
tgatactaga
gaaagatgga
tgattcaact

tggtattgtt

ctcacgttaa
tgtgcgcgga
gagacaataa
gtttggaaat
tcgetttgtt
agaacatcat
gttaggaaga
cccagttcga
ttttggaacc
agagtctcga
aaccattagc
gtactcaaaa
agcaatacaa
acagatggaa
tcattgtatg
tcgggagttt
tagcgatcaa
aggacataca
tcctgagcag
tacatgcgga
tatgacacaa
gataataagg
ataacatctg
aaatatcatt

ggagcaccta

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



ttaccgcagc
aagtaattac
tgtcagaggg
tttttagacg
atgacgcatt
tttcaattaa
caaaagaagt
ataatttaga
gtattgatat
gaagtacggc
ctcaaatgga
atgatgacta
tattatcctt
accaaaaaat
agattgcctt
ttgtattata
cctctattat
atacaaaaaa
agcaacgtat
catatatcaa
ctgcagatga
gaggaagcaa
ttaactattg
gataatgacg

atggtgttag

tggtttttta
cacccatcac
acgcttcatt
tcatatctca
aactacaggt
tccacactgt
cgtcatgtgg
aaccaaagaa
ttcggatgtt
tcaagaagaa
cagagatgaa
ttatgaatcg
tgaatcaatg
cgaaatgaat
tttggcgcgc
ttttgtatta
tttcgagatt
ttataaataa
cttatttaaa
gcaaagtgac
atcagatcag
ttcgtttaat
ggggtcctat

agtttttagc

gccagtgcga

ttagggttaa
cctgtacgtg
cttggtttta
tcaaggcaac
tattgccatc
tacagtgaga
gcagcgaaaa
cgctatgcaa
gatcatcaat
gtgagagaat
aaaattaact
acaaaattag
tccgatatta
ttaccataag
ctattctaat
tcgttgacat
tattttctta
tagatgaata
gtgcgttgct
agagctcggt
accatttcct
accggctcca
ttataatcca
attcgcgtgg

aaaagtcatg

caaataaatt
tagcagaaga
gtgactgcga
aacaatttga
cccaaaacga
atggacctaa
aggcactgcc
ttctatataa
taactgtaat
acttaaaaga
gcattattga
cagtggaaaa
aagatgtaaa
gatcctaaaa
gcataataaa
gtataatttt
attctcttta
gtttaattat
tttttctcat
actctcggcect
ccaactgatt
gacctaaaga
gatcatgatc
gcctcttcetg

ttcaatgttg

acatattggt
agccagttta
aagtgatttc
agcatgctat
cttttatgat
gcaatatgta
tttaacgttt
taaaacagca
tgcgaactta
ctatatcact
agagaatgca
aacagggtct
agatattatt
ttaaaggcaa
tactgataac
gatatcaaaa
acaaactaga
aggtgttcat
ttataaggtt
tgaacgaatt
ttatggatca
aatgggttgt
atattgctga

catataaaag

gtggctggeg

tcattaaatc
ttagatcaaa
gaaatggaat
gaaataatta
tttccaaagg
tccgctacat
aagtgggagg
caacaatatg
aatgctgata
gaaacttacc
gttgggtctc
aaaaatattt
gatatgttga
tttctatatt
atcttatatt
actgattttc
aatattgtat
caatcgaaaa
aaataattct
ggeggeegcec
ggccgaagaa
ggctaattac
gctgcttcat
caagcaagct

taaagctcga

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



caagagcaac
gcttctttcet
taccacattg
cttcctaagc
tatggaccaa
tcgaatcttg
ttttttttgc
agagcctgtg
ggctgaactc
tgaccctaca
aaccagagat
attgaagcaa
tcttgagcaa
caaagacggc
cttaaaagca
ggatcgaggc
gttataaatg
atcgcggaga
ttgctgtaat
atatcagtta
aagaggaggc
aagacttctg
ttactggttt
acccacacaa

tccaaaacac

agatgcgtga
gtgagcgtgc
gagtggtgag
actatcttgc
gcaaaaatgt
atatttcaaa
ccattttgtt
aaaatcttta
gtaaaacaag
aaagttgctg
gagtttgata
taccaaagac
gccgctaaag
ggaccagtcc
cggagggaag
gcaagaagat
gatgcaaaat
gataaagcgg
taatttcatg
ctcggcaatg
gtataaaaag
gagaacttct
tggcgeaggt
agcgcatgaa

ccttgagtcg

ttggtttggt
aaacgataca
agacgaggac
tggtcatgac
taagcgactt
atgctgcgga
atacgtagtt
tagttcagtc
aatttggcgt
gtaagaactt
aaggcttaat
aacttgagaa
acattggtgg
aaacagttaa
tcttagatga
ttatatttct
tggcaccact
ttaattatta
gcttggtgtt
cttgccgcaa
gtctttcctg
caaggcggtg
aaacttcgtg
gcttcttcta

cgtactaact

tttgtaccta
gagttctgtt
ggagaaattg
gttgaagagt
attgaagtcg
aactgtgtaa
atacgatgag
tcttgcttgt
tgatatagat
aagcaaaaag
tgatattcct
gactagaaac
tcaatttact
ttctgaaatt
gtactgatgc
tcacaaggta
tagaaatctg
acgttccacc
ttggtaagaa
ataatgcctt
atcttacatt
tctgctatgc
atgggtttgg
aaacaattcg

caccagatac

cttatttaat
acttacttga
tttatagcga
ttattggcgt
Ccaaaaaatcc
tcaattgagc
gaagttatgg
cgtgatacac
cgtgttcaag
tatgtcgaac
attgctaata
gttaaaacag
aatcgccaag
caagttccaa
ggctcgggat
catgtttaag
cgaagcttta
acgatattct
tccagactgt
ccagattcga
gcgtgatgat
gactggtaca
tggatgcatc

agaaggggta

gccgatcatt

aactgtcgac
acatgagctt
tagttctggt
agttaaacgt
gcecgtttgtt
ctaatggctc
cgacactaaa
ctcaagaagt
ttgcaacata
tatttgaaaa
agtactaccg
ccttaaaaat
aaattacagg
tggaagatta
aaagccatcc
gagcgecgtg
atgaaagttt
aaaactgaaa
gagtttattc
acactcgtac
agtaaggcta
ggcggtacga
attatcgatg
attgattggt

gtgattatgc

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



agcgacttca
ctgtagctgg
acggatccgc
ctgcgeccgta
tttttaagcc
tgagggcttg
aagctctagg
cagacaatgt
tgcgtctacc
ttcttgcggg
aaccatttgc
aggattttat
cagcttcaga
gatttgcacg
ctggcaaaaa
atatttgccg
ttatcttact
agcagctttt
taatgcgaat
attgaagcat
acacgtatgg
ggagtataag
caatccggcc
atgctacgat

ttcctccgga

tgaagatgat
tggtaacggt
actatggcca
tgtatttgca
tgacaatatt
ggacttcgga
tgcagatggt
gaataagcgc
acaagatccc
ttatagcgtg
ggcccaagtt
tgatgagctt
tgcgtttaat
atgagtgatg
cttgatgatg
atgccaaatg
cgtgcagtct
gcaacagatc
ggagccggtt
tatcgttgcg
aagtgggcaa
acgcgcagceg
cgaggggceac
actcaggcgc

tcggtgaagc

ttggctggtt
gaggtatggg
gcaaaacaca
gggcaatacc
caaattgttg
gcgaccgaaa
tttacttaca
ttagaacaaa
ggtcaagctg
atagctaagc
aacgtaggaa
cgtcattttc
gaattacatg
taacttttca
tttgtgaagg
cacatgataa
tttatgaagt
caagttttaa
taagtactta
gatagctgac
gttggggaag
tcgcatcagg
aaaaaacccc

cgggggeggt

cggagagatc

ggttgttagg

aacatctttg
atatccaaaa
gacaaatgcc
atgctttgcc
acgaaggcga
ttgtcgatgt
ccgcaaaaat
gtaaatcgca
caatttcagg
atgtacgaat
ctaatggcac
aaggttttga
acatcctgaa
tgaagatgca
atcacctgca
aacagggact
atttcctccc
tcaattggct
gaccttaagg
ccgtatccgt
catttttttc
tcaagacccg
gtccggeggc

cagcggggtc

cgatagaaaa
tctttctgcet
gttaaggcaa
atcaccgcca
tgcggatgtt
ctttactgta
tactagagga
agatgggaaa
agctagttca
tgacaagctt
gctcaaaggt
acatgacgac
agccttcttt
tatgttaaaa
gttaaggcta
aataaaagcg
acatcaaata
gaccttgctc
caaaatggaa
ataaatttct
tgctgaatct
tgcgccaatc
tttagaggcc
ccccagagga

tcctcgaaca

gatggcgttc
attcaggaag
atggagcaag
gcaggeggtt
ttgaaacaag
ggtgtaagag
cagcttggtc
aaagtttctg
tttgtgaagc
acacgtgcac
gaatggaata
caagtggatg
gctgatatgg
acttgccata
aaggtgaaaa
cttatgaggc
gtttagttgg
atttagaacg
ttcgccactt
ggtaaggagg
ggcatatgtg
cggtagatag
ccaaggggtt
actgcgccag

cctcgaagtc

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



gtgcaggaag
cccgtcgagc
caccaggctg
ctcggtcgceg
gggttcgegg
cagecegggsc
ccgcagcagt
caccctgtgc

ccggtecggtc

caggtagggc
gggcaccggce
ctccggaccg
tacggggttg
ctccagggct
ggaatcatcc
actcctttgt
ctcaaagttc
ctcttccttt
ttccccgaaa
tcgggtgggc
tccggetttt
gctcacgatc
gaaattgatg
cgcacaggca

tatgacatca

gtgaaggcga
agcgcggeca
tagcggggst
gccaggtcca
ccggccagea
gagaggtagc
tccgggaaga
agccggecga
gtgccgtcca
cacggccagg

accggggcegt

caccagtgct
gtgctctcgc
cggegggceca
gaatcaatac
taaattattt
caagctcttg
ttcaatatta
agtgccacct
ctttctgcgt
ttattatttg
gtagaaatat
atttaattga
gacagaaaga

ctgatataat

gcagttcgcg
ggatctcgcg
ctcccgcata
cgaagatgtt
gcgtgtccac
cccacccgeg
cctcggaatg
gcacccggcc
tcgcggaccg
ctccggtgcec
ccgccaggac
cgccgaacag
cgggcacccg
gcggctccca
ggtcgagaag
ttgtttaagc
caagtctaga
ttgaagcatt
gacgtctaag
ttatatacta
ggtgcctaat
ctatgattat
agaaaagaca
tactagggag

acggatactc

ggcgaagtcc
gtcgccccgg
gacgtcggtg
ggtcccgtgc
gtccggcagc
gtggtcctcg
gggggtgagc
gagttcgcgg
ccaggtggtg
gggeegeage
cgcgtacgcc
cttgatcacc
cagcaccggc
gaattcctgg
taacagggat
attttgaatt
tattgagtca
tatcagggtt
aaaccagcgg
gagagagaat
gagtgagcta
cttgaagaac
gatttacttg
ttagtgatac

agagtgctac

tcggtccgcet
aaggcgttga
aagtcgacga
aggtcgccgt
cagtcctcca
acggtcgccg
acggtgttcc
gccagggega
ccggtcaccc
tcgccgegga
tccgactccg
gggcegggct

ggcaccggca

tcgttccgca
tcttgtgtca
tgtatgcatc
aaaaaaattt
attgtctcat
ccgctcacac
ataaaaagcc
actcacatta
gcaaccctat
ttgataatcg
atccgcatta

acacatcgca

tccactgcgc
gatgcagttg
tccecggtgac
ggacgaaccg
ggcggtccag
cgeggegttc
cggtcagegg
gcagcgcegtt
ggctcatcac
cgaggaggcg
acgcgaggct
cgccgaccag
gcccgagctc
ggctcgcegta
tatgaatctt
ttagaacaat
tcaactcata
gagcgcacat
tggctcacct
agattattaa
attgcgttgc
agcagctatt
actgatgggg
tgtggttgta

ggagtggtca

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500



tgacttactc
ttgttaaaaa
acagatcttc
gatttcacca
caagcataga
atgaggtaca
agtagcggac
atcaatcgta
gaccgaccga
ggtgagtatt
taaacatatg
aacaattgaa
cttatatata
attgagattg
gctaaacaga
tgagagccgc
aaacctcacc
atagctataa
aacaacgcaa
gcattaatga
ttcctcgctc
ctcaaaggcg
agcaaaaggc
taggctccgc

cccgacagga

atgtactttg
agataaaagc
gatactgaca
caggggctta
ccccaaaaat
gtgacgctag
gcaatgagta
atcataacag
cggtacatcg
tcccattcag
tttttaaata
tatagataaa
aatcaatgat
tgtcatttcg
aatttgctga
caaaaatttt
atttgecgttt
agtgtctgta
aatgttaaaa
atcggccaac
actgactcgc
gtaatacggt
cagcaaaagg
ccccctgacg

ctataaagat

gattatttag
cccttgcaat
tatcggcaat
atgtacctgt
ttagccaatg
cacacatcgg
gtcatttaat
tggcagcttg
aatgggaata
ctctgectccc
aaaaatattg
tcattgttaa
ttaaaatatt
gtcaattctt
aaaagaactt
aaaaacaaac
taagacccat
atcgcttcct
tcctgcccgce
gcgegeeeas
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa

accaggcgtt

tgttataaaa
tgcttggesc
cgaaagcatt
cttaaattct
tctgtaactc
aaaaacgcta
tggcggttat
atacagtgat
ctttagggtg
tccctctggt
atatagagat
ataaagatta
tgataaagaa
aatatgttcc
ttcactgaac
cgccttaatc
atttcatcct
atgacgttct
tttccagtcg
aggcggtttg
cgttcggctg
atcaggggat
taaaaaggcc
aaatcgacgc

tccccctgga

tcctgattta
tttaccgtaa
aaggtttgac
aaggttttaa
aatctgtcca
ttactagggg
gagcgtgttc
gtcatccctg
atttttaaga
actttaatca
aatattagta
attattaaaa
aacttttcaa
acgcaagttt
tggttaaaat
atcttcaaaa
gcccttatgt
aggctgttga
ggaaacctgt
cgtattgggc
cggcgagesgs
aacgcaggaa
gcgttgetgg
tcaagtcaga

agctccctcg

taaatttttt
tttatggggt
gaccgctaat
ctcgetttgt
tgtgtggete
aactgaacag
aggcggtgcet
atgcgaaagc
atcgctctag
aaagcactac
agaataatta
tgaatgtata
aaaaaatata
tagctatggt
gtaagcagcc
aatacctcta
tcccatgctg
taacttttgg
cgtgccagct
gctcttccgc
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa

tgcgctctcc

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000



tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
<210> 6

<211>

<212>
<213>

DNA
<220>
<223>

<400> 6
gaagatcctt

gggattttgg
acccctattt
ccctgataaa
atttgttttt
cggcttggta
tttacagagt
actaaaacat
cagttagaag
gttcgagggc
gcaattactc

tctgatagtg

9768

ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt

cagcagatta

plasmid pZXe66

tgatcttttc
tcatgagatt
gtttattttt
tgcttcaata
cgtatcaacc
tcgcctcaga
ttggtcttac
taaatgttgg
acgttttatt
tataccataa
aaaatttcta

attacattca

ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa

cgcgcagaaa

Artificial Sequence

gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc

aaaaggatct

ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg

Ccaa

with Abi 147 terSL region

tacggggtct
atcctcgtca
ctaaatacat
atattgaaaa
accaggtgaa
agaggtaggg
gggaaattta
cactatgggg
attagatcaa
agattttcga
ccagatgata

atttcctaag

gacgctcagt
ggtggcactt
tcaaatatgt
aggaagagtc
actcataagc
tttgatacat
tttgttgctg
gttgttattc
atgtcgaaag
gtatttggtg
atggaaagct

gttgatgtat

ggaacgaaaa
ttcggggaaa
atccgctcat
gatcgatgaa
aagtaatgga
attggacctt
cggctaacct
cgacagcaca
gtcgttttaa
ttgatatgga
tacagacagg

atcccaaagt

gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg

gtggtttttt

ctcacgttaa
tgtgcgcgga
gagacaataa
gtttggaaat
tcgetttgtt
agaacatcat
gttaggaaga
cccagttcga
ttttggaacc
agagtctcga
aaccattagc

gtactcaaaa

9060

9120

9180

9240

9300

9360

9420

9463

60

120

180

240

300

360

420

480

540

600

660

720



aatgtaccaa
gggctaccaa
ctctataatg
acttatattt
ctgaaaaatt
actcgtggtt
aacaccaatc
tgtattgaaa
tttgaagcta
gtcgctcctt
aacaagttat
aagaaacgtt
ttaatactgc
ttaccgcagc
aagtaattac
tgtcagaggg
tttttagacg
atgacgcatt
tttcaattaa
caaaagaagt
ataatttaga
gtattgatat
gaagtacggc
ctcaaatgga

atgatgacta

cccgtatgac
tggttcttag
aaattgcgac
gttctgttga
ggtatgactc
atgattatca
gacgtgttga
tcattcaacg
atggaactga
tcttaaaaga
gaaatttgga
ggataatatg
ctttgttaat
tggtttttta
cacccatcac
acgcttcatt
tcatatctca
aactacaggt
tccacactgt
cgtcatgtgg
aaccaaagaa
ttcggatgtt
tcaagaagaa
cagagatgaa

ttatgaatcg

tgctgagtcc
ttggattatt
agaatatggt
tgatgatgca
atatgtaaat
taaaggtcaa
ttatagcaat
tgatattgat
agatgaaata
acctaaataa
ttattttttc
gtaaagactg
gaacatcact
ttagggttaa
cctgtacgtg
cttggtttta
tcaaggcaac
tattgccatc
tacagtgaga
gcagcgaaaa
cgctatgcaa
gatcatcaat
gtgagagaat
aaaattaact

acaaaattag

gcaagtacga
ggtactaatg
catgatatat
caaaaggcgc
gcgaccaata
tggcgtgatt
ggtattaacc
gcaacgggta
attgcttcca
attacttatt
taaactttca
tcacgttaat
tttcaaaaaa
caaataaatt
tagcagaaga
gtgactgcga
aacaatttga
cccaaaacga
atggacctaa
aggcactgcc
ttctatataa
taactgtaat
acttaaaaga
gcattattga

cagtggaaaa

cagaatggct
aaaaaaaagc
ctaaaataga
aagatgtttg
tctttaatga
ttgttttaca
ccgtaggcac
ttacaaacat
tgcgacgctt
tgatactaga
gaaagatgga
tgattcaact
tggtattgtt
acatattggt
agccagttta
aagtgatttc
agcatgctat
cttttatgat
gcaatatgta
tttaacgttt
taaaacagca
tgcgaactta
ctatatcact
agagaatgca

aacagggtct

agcaatacaa
acagatggaa
tcattgtatg
tcgggagttt
tagcgatcaa
aggacataca
tcctgagcag
tacatgcgga
tatgacacaa
gataataagg
ataacatctg
aaatatcatt
ggagcaccta
tcattaaatc
ttagatcaaa
gaaatggaat
gaaataatta
tttccaaagg
tccgctacat
aagtgggagg
caacaatatg
aatgctgata
gaaacttacc
gttgggtctc

aaaaatattt

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



tattatcctt
accaaaaaat
agattgcctt
ttgtattata
cctctattat
atacaaaaaa
agcaacgtat
catatatcaa
ctgcagtgat
actagttcat
tgaaggcgcc
tatgttgtat
gaagattctt
gggatgtcaa
aaaaattccc
atggcattaa
aaagaagcag
ttagcaaaag
cgctctttaa
gaagatgaaa
attaaggtca
gcattgcctt
aaggcaaagg
taactattaa

tatcactatt

tgaatcaatg
Ccgaaatgaat
tttggcgcgc
ttttgtatta
tttcgagatt
ttataaataa
cttatttaaa
gcaaagtgac
gatgagttgg
gtgaaagatg
gtttttaatt
atgcgaagcg
gaacatgttc
aacttccaag
tctcagaaaa
cagagaaaat
caatttcagc
atcctgaaat
catctaattc
accctattga
tgaacttcaa
ataaacacgg
aagcgaccag
gaggaacttt

Caaaatatca

tccgatatta
ttaccataag
ctattctaat
tcgttgacat
tattttctta
tagatgaata
gtgcgttgct
agagctcggt
ttcaaaagta
cagacaaagg
ggaatggaca
gtagtttgat
aggaagcacc
cccttcgecg
agttaaagca
ggaaaaattt
aggttatgcg
tattgtctat
accaaaagtt
ggaatttcaa
tggcaacaag
gaaggttgcg
aacaggaaaa
gcatgcaaag

aagatggccc

aagatgtaaa
gatcctaaaa
gcataataaa
gtataatttt
attctcttta
gtttaattat
tttttctcat
actctcggcet
tttagaagag
ctctgacatc
gaaagattac
ttgttgtgtt
ataatgatgc
ttggacaccg
aaaagttaaa
gctcttgceca
gaaaaaactg
attgaaatgt
aaacctaaag
tttgaaggtg
ctgccactta
gaaaaaggca
tacgccacat
tctagaatac

ttgctgtcat

agatattatt
ttaaaggcaa
tactgataac
gatatcaaaa
acaaactaga
aggtgttcat
ttataaggtt
tgaacgaatt
gatggctgaa
tactttgatc
agccaataca
gtgaatgacg
aaaaaatcca
ccccccatceg
atcaagttaa
ttgttgacgg
catccgccgc
taaaggccca
atacacccga
atgatccttt
gaatgcaagc
aaaaagaaac
tggacaatca
gaaaccgtaa

gactctattg

gatatgttga
tttctatatt
atcttatatt
actgattttc
aatattgtat
caatcgaaaa
aaataattct
ggeggeegcec
tgacttcaaa
cacagggcct
tttataacgc
atggcaagaa
gcaggcages
cacgcacaaa
aggtagagca
caagacaaat
aggtgctagg
aaaagaaggg
aaatagtggt
agatttttta
agcaattgca
taaacaagac
gttgccaagc
gtggtgaaac

aaaagttgcc

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



agcaacagaa
cgaagaagat
tacggtgcgt
cgaaacagcg
ggcggttttt
cccagactgg
ccccaaagtg
gggtagccct
ctttggcgca
ttcgaagaag
taatgatcga
ctcatttaat
tgtatctgag
tgcagcagaa
ctggctattc
agcatctcgt
tggagtattt
taaaagtttt
tttaaaacct
atatctgatt
cttggccaaa
tgcagagtat
cgatgtcatt
tttaggtcgt

taagattgct

aggttggtga
tatcaattga
tggaggaagg
tagttaaagc
tcatggacca
gcgacccgta
gctgacgtag
aagatgggtg
tatgatccaa
aatactaaat
caatctgccg
ccaatccggg
cacacaaaaa
tctaacgctg
gggaaacgtg
ccagaaggtt
aagcagcttt
ctaccactta
gaaaatttct
tcggaattta
cacttaaaca
tggaatgctc
actttgggta
ttaacagaag

ttagagcgca

agattactta
ttgttaatca
aggaccacaa
aggggttcgc
tttaaatgac
ttgtttctaa
cggagcgtat
atgtcacatt
gcacaaagcg
ctacgattgc
aactaattat
atttcatacg
cagttacgca
cagctggtaa
ccaacgctga
gtgtgattta
tagattatgc
tttatgaatt
acatcacaaa
acaaagttaa
ttgaaatcgg
aagctaaaga
ttgatggcgg
atcctcgtat

gaaaagagaa

tcaatgtcgc
ataaaaggtt
ctgccaacgt
aacctgtcat
tgcaaaacta
acaatcgtta
ctttaaagag
ggaatgggtg
cagattaatt
cgccggceatt
tcttgecgect
cgcagatgaa
tctaggtacc
gaaagcttca
atcaatgttc
tctgtctacc
cagagatgta
ccctaagcat
cccaaacttg
agatgctagt
catgaacctt
tatccaaatc
tggtctcgac
ctggtggcta

tgtgcctaag

aagtgctttt
ttgtatggat
aataacccgc
acaaatttat
ccagactgga
atgccgtgta
ttaattcttg
atcgagtttg
cgtgaattct
atgcttactg
actaaagaag
gaattaagtg
ggagcaacac
atcattttga
cgtgaagcaa
atgtcggatg
cgtgacggaa
cttgtagaag
ggtgcttcgg
gaagaatctc
cgtgctaacc
gaccaactaa
gacttacttg
tggaatcatg

tatgaagact

ccagattttc
ccgtaggcga
tagcagtggg
tccgecttceg
ctacagcttg
agccattatt
ttgatgtgat
ttcgtgcaat
ttcttttgat
cattaattct
ttgctgataa
aaagatttaa
ttaaagttat
tagatgaggt
agggtggttt
aagtgccatg
ttaaagttga
caggcgaaca
ttgatcttga
ttagagactt
ggtgggcggs
ttgagctatc
gcttcgetgc
catgggcaaa

tcaagtctga

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



gggttctcta
taagaaggtt
cggtctttta
acaaggctac
tctgtaccat
ggtcggcaat
gattgccaca
tgatattgac
ttttggtccc
tcttatccat
ttgaaacttt
cctttacagt
ttgcacgatt
gaggacacgt
tgtgggagta
gatagcaatc
gggttatgct
gccagttcct
aagtcgtgca
tgcgccccgt
agttgcacca
gtgacctcgg
aaccggggtt
tccagcagcc

cgttcccgcea

actgttgttg
tatgacagtg
gatggcttac
aaactcatgt
gctggacaac
ggtatgcgaa
tttaacgcag
gaatacttag
gcttctggtc
ttgatagtta
ccgcagtctg
tgtacgacaa
cacccaatgc
atggaagtgg
taagacgcgc
cggeecgagg
acgatactca
ccggatcggt
ggaaggtgaa
cgagcagcgc
ggctgtageg
tcgcggccag
cgecggeeggc
ggggcegagag

gcagttccgg

accgaatagg
gaaagcttaa
ttgaggcagg
cctacatcct
agctaatgac
taaccaagca
ttgctttgat
aggatgtcgt
acgattgact
tttgtcaccc
ggcgtgtgta
caataaacgt
cgatgatagc
gcaagttggg
agcgtcgcat
ggcacaaaaa
ggcgeegees
gaagccggag
ggcgagcagt
ggccaggatc
ggggtctccc
gtccacgaag
cagcagcgtg
gtagccccac

gaagacctcg

cgatgacatt
taagatcgga
aattccagag
tactactgag
ttgggcggca
agaatcaggt
gtcaagcaat
gatagcatga
ggaaatacac
ggtggatcgg
aaattaagag
cttgctactg
tgacgacctt
gaagccgtat
caggcatttt
acccctcaag
gcggtgtecg
agatccagcg
tcgegggega
tcgeggtcgc
gcatagacgt
atgttggtcc
tccacgtccg
ccgeggtggt

gaatggggss

gaccaactcg
ctagatccat
gaaagcatgt
cgcaaattgg
ggtaatgccc
gttgggaaga
cctgagcctg
gtaccacaca
aattaaaaaa
ttgtcacacc
ctgaaactat
atcattacct
aaggataaat
ccgttgctga
tttctgcgcc
acccgtttag
gcggececcca
gggtctcctc
agtcctcggt
cccggaaggc
cggtgaagtc
cgtgcaggtc
gcagccagtc
cctcgacggt

tgagcacggt

cagcaattgc
tgggcttagg
ttgctgtgcc
cagaaggcaa
gtgtcgtgat
ttgacccatt
ccaatcgcecgt
agagcegges
aggcgattcg
agaaacagct
ctcaactctt
ttaccgtatt
ttctggtaag
atctggcata
aatgccggta
aggccccaag
gaggaactgc
gaacacctcg
ccgcttccac
gttgagatgc
gacgatcccg
gccgtggacg
ctccaggcegg
cgcecgegegg

gttcccggtc

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720



agcggcaccc
gcgttccggt
atcaccaggt
aggcggeggca
aggctctccg
accagtacgg
agctcctcca
gcgtaggaat
atcttactcc
acaatctcaa
tcatactctt
cacatttccc
caccttcggg
attaatccgg
gttgcgctca
ctattgaaat
tggggcgcac
ttgtatatga
ggtcatgact
tttttttgtt
ggggtacaga
ctaatgattt
tttgtcaagc
gggtgatgag

aacagagtag

tgtgcagccg
cggtcgtgcc
agggccacgsg
ccggcaccgg
gaccgcacca
ggttggtgct
gggctcggeg
catccgaatc
tttgttaaat
agttccaagc
cctttttcaa
cgaaaagtgc
tgggcctttc
cttttttatt
cgatcgtaga
tgatgattta
aggcagacag
catcactgat
tactcatgta
aaaaaagata
tcttcgatac
caccacaggg
atagacccca
gtacagtgac

cggacgcaat

gccgagcacc
gtccatcgcg
ccaggctccg
ggcgtccgcc
gtgctcgeccg
ctcgeegggc
ggccageggc
aatacggtcg
tatttttgtt
tcttgcaagt
tattattgaa
cacctgacgt
tgcgtttata
atttgggtgc
aatatctatg
attgaagaaa
aaagatacta
ataatacgga
ctttggatta
aaagcccctt
tgacatatcg
gcttaatgta
aaaatttagc
gctagcacac

gagtagtcat

cggccgagtt
gaccgccagg
gtgccgggcc
aggaccgcgt
aacagcttga
acccgcagca
tcccagaatt
agaagtaaca
taagcatttt
ctagatattg
gcatttatca
ctaagaaacc
tactagagag
ctaatgagtg
attatcttga
agacagattt
gggagttagt
tactcagagt
tttagtgtta
gcaattgctt
gcaatcgaaa
cctgtcttaa
caatgtctgt
atcggaaaaa

ttaattggcg

cgegggccasg
tggtgccggt
gcagctcgcc
acgcctccga
tcaccgggcc
ccggeggeac
cctggtcgtt
gggattcttg
gaatttgtat
agtcaaaaaa
gggttattgt
agcggeccgct
agaatataaa
agctaactca
agaacgcaac
acttgttgat
gatacatccg
gctacacaca
taaaatcctg
ggggctttac
gcattaaggt
attctaaggt
aactcaatct
cgctattact

gttatgagcg

ggcgagcagc
cacccggctc
gcggacgagsg
ctccgacgcg
gggctcgecg
cggcagcccg
ccgcaggctc
tgtcatatga
gcatcttaga
aattttcaac
ctcatgagcg
cacactggct
aagccagatt
cattaattgc
cctatagcag
aatcgactga
cattatgtgg
tcgcaggagt
atttataaat
cgtaatttat
ttgacgaccg
tttaactcgc
gtccatgtgt
aggggaactg

tgttcaggcg

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



gtgctatcaa
aaagcgaccg
tctagggtga
actactaaac
aattaaacaa
gtatacttat
atataattga
atggtgctaa
cagcctgaga
ctctaaaacc
tgctgatagc
tttggaacaa
cagctgcatt
tccgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctectgttc
gtggecgcettt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct

ttcggaaaaa

tcgtaatcat
accgacggta
gtatttccca
atatgttttt
ttgaatatag
atataaatca
gattgtgtca
acagaaattt
gccgccaaaa
tcaccatttg
tataaagtgt
cgcaaaatgt
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tccgecccccc
caggactata
cgaccctgcc
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag

acactagaag

gagttggtag

aacagtggca
catcgaatgg
ttcagctctg
aaataaaaaa
ataaatcatt
atgatttaaa
tttcggtcaa
gctgaaaaag
attttaaaaa
cgttttaaga
ctgtaatcgc
taaaatcctg
ccaacgcgceg
ctcgectgegce
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
aacagtattt

ctcttgatcc

gcttgataca
gaatacttta
ctccctccct
tattgatata
gttaaataaa
atatttgata
ttcttaatat
aacttttcac
caaaccgcct
cccatatttc
ttcctatgac
cccgctttcc
gggagagecs
tcggtcegttc
acagaatcag
aaccgtaaaa
cacaaaaatc
gecgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg

ggcaaacaaa

gtgatgtcat
gggtgatttt
ctggtacttt
gagataatat
gattaattat
aagaaaactt
gttccacgca
tgaactggtt
taatcatctt
atcctgccct
gttctaggct
agtcgggaaa
gtttgcgtat
ggctgeggeg
gggataacgc
aggccgecgtt
gacgctcaag
ctggaagctc
cctttctcecc
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgctgaa

ccaccgctgg

ccctgatgceg
taagaatcgc
aatcaaaagc
tagtaagaat
taaaatgaat
ttcaaaaaaa
agttttagct
aaaatgtaag
Ccaaaaaatac
tatgttccca
gttgataact
cctgtegtgc
tgggcgctct
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctcgtgcegc
ttcgggaagc
cgttcgctcc
atccggtaac
agccactggt
gtggtggect

gccagttacc

tagcggtggt

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720
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