<110>
<120>
<130> P201

<150>
<151>

EP14
2014

<160> 58
<170>
<210> 1

<211> 1460
<212> DNA
<213>

<220>
<223>

<400> 1
agcgcaacgc

ggagctgctt
gaggatattc
cgacctcgaa
tcggtttatt
tttggctaca
tttctctgtt
tgcgcaaata
tttttatctt
tttatctagg
tcagccgtcg
cgctgtgtgc
tgggctctgg
cctcttctgc
tggcactgga

tttcctgcac

3/049PCT

193151.9
-11-14

aattaatgtg
cgaagttcct
atatggaccg
ttcggaggaa
ctttttcttt
tgacatcaac
ctcgctatta
cctgectgtgg
cgggccactg
cttttgtttt
cagtaatttc
ctcgattgtc
ctgtgcactc
cacggttgcc
actgttcaga

ctacgatgtt

SEQUENCE LISTING

Universiteit Gent

PatentIn version 3.5

Artificial sequence

Heterologous sequences in

agttagctca
atactttcta
atatcccggg
acaaagatgt
tactttttta
catatcagca
ttccaaccgc
attattaccg
ttacaataca
aacgccggtg
gaatttggtc
ggcatcatgt
atcctcgccg
aatgcggtag
cagccaaaac

tttgaccaac

front of a

ctcattaggc
gagaatagga
cggccgctct
actatttaaa
tcatgggagc
aaagtgatac
tgtttggtct
gcatgttagt
acattttagt
cgccagcagt
gcgecgeggat
tcaccatcaa
ttttactctt
gtgccaacca
tgtggttttt

agtttgctaa

Page 1

lactose transporter gene

accccaggct
acttcggaat
agaagaagct
aaacacaaac
ctacttcccg
gggtattatt
gctttctgac
gatgtttgcg
aggatcgatt
agaggcattt
gtttggctgt
taatcagttt
tttcgccaaa
ttcggcattt
gtcactgtat

tttctttact

Mutant microorganisms resistant to lactose killing

tgtgtaggct
aggaactaag
tgggatccgt
ttttggatgt
tttttcccga
tttgccgcta
aaactcgggc
ccgttcttta
gttggtggta
attgagaaag
gttggctggg
gttttctggc
acggatgcgc
agccttaagc
gttattggcg

tcgttctttg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ctaccggtga
acgcctcgat
tgctgctggc
cgctggaagt
gctgctttaa
tctgtttctg
tgtatgaaag
tcaccttaat
aggtgaatga
<210> 2

<211>

<212>
<213>

DNA
<220>
<223>

<400> 2
atgtactatt

tttatcatgg
agcaaaagtg
ccgectgtttg
accggcatgt
tacaacattt
ggtgcgccag
ggtcgegegce
atgttcacca
gccgttttac
gtaggtgcca
aaactgtggt

caacagtttg

4432

acagggtacg

tatgttcttt
tggcactatt
ggttattctg
atatattacc
cttctttaag
catcggtttc
ttccgtgttc

agtcgcttaa

taaaaaacac
gagcctactt
atacgggtat
gtctgctttc
tagtgatgtt
tagtaggatc
cagtagaggc
ggatgtttgg
tcaataatca
tctttttcgc
accattcggc
ttttgtcact

ctaatttctt

cgggtatttg
gcgccactga
atgtctgtac
aaaacgctgc
agccagtttg
caactggcga
cagggcgctt

acgcttagcg

Artificial sequence

aaacttttgg
cccgtttttc
tatttttgcc
tgacaaactc
tgcgeccgttc
gattgttggt
atttattgag
ctgtgttggc
gtttgttttc
caaaacggat
atttagcctt
gtatgttatt

tacttcgttc

gctacgtaac
tcattaatcg
gtattattgg
atatgtttga
aagtgcgttt
tgatttttat
atctggtgct

gcceeggecc

atgttcggtt
ccgatttggc
gctatttctc
gggctgegcea
tttattttta
ggtatttatc
aaagtcagcc
tgggcgectgt
tggctgggct
gcgececctcett
aagctggcac
ggecgtttect

tttgctaccg

Page 2

gacaatgggc

catcggtggg

ctcatcgttc
agtaccgttc
ttcagcgacg
gtctgtactg

gggtctggtyg

gctttccctg

tattcttttt
tacatgacat
tgttctcgct
aatacctgct
tcttcgggcc
taggcttttg
gtcgcagtaa
gtgcctcgat
ctggctgtgc
ctgccacggt
tggaactgtt

gcacctacga

gtgaacaggg

gaattactta
aaaaacgccc
gccacctcag
ctgctggtgg
atttatctgg
gcgggcaata
gcgetgggct

ctgecgtcgtc

Genetic constructs detecting expressed lactose transporters

cttttacttt
caaccatatc
attattccaa
gtggattatt
actgttacaa
ttttaacgcc
tttcgaattt
tgtcggcatc
actcatcctc
tgccaatgcg
cagacagcca
tgtttttgac

tacgcgggta

1020

1080

1140

1200

1260

1320

1380

1440

1460

60

120

180

240

300

360

420

480

540

600

660

720

780



tttggctacg
ctgatcatta
gtacgtatta
ctgcatatgt
tttgaagtgc
gcgatgattt
gcttatctgg
agcggccccg
tggaggcgtc
tacccaactt
ggcccgeacc
ctggtttccg
cgatactgtc
caacgtgacc
ttgttactcg
tatttttgat
cggccaggac
aaaccgcctc
tatgtggegg
aatcagcgat
ggctgaagtt
gcagggtgaa
gcgtggtggt
gagcgccgaa
gctgattgaa
gctgectgetg
tctgcatggt

gaacaacttt

taacgacaat
atcgcatcgg
ttggctcatc
ttgaagtacc
gtttttcagc
ttatgtctgt
tgctgggtct
gcccgetttc
ataggggatc
aatcgccttg
gatcgccctt
gcaccagaag
gtcgtcccct
tatcccatta
ctcacattta
ggcgttaact
agtcgtttgc
gcggtgatgg
atgagcggca
ttccatgttg
cagatgtgcg
acgcaggtcg
tatgccgatc
atcccgaatc
gcagaagcct
aacggcaagc
caggtcatgg

aacgccgtgc

gggcgaatta
tgggaaaaac
gttcgccacc
gttcctgctg

gacgatttat

actggcgggc
ggtggegetg
cctgectgegt
ccgtegtttt
cagcacatcc
cccaacagtt
cggtgeccgga
caaactggca
cggtcaatcc
atgttgatga
cggcgtttca
cgtctgaatt
tgctgcgctg
ttttccgtga
ccactcgctt
gcgagttgceg
ccagcggcac
gcgtcacact
tctatcgtgc
gcgatgtcgg
cgttgctgat
atgagcagac

gctgttcgca

cttaacgcct
gccctgetgc
tcagcgctgg
gtgggctgct
ctggtctgtt
aatatgtatg
ggcttcacct
cgtcaggtga
acaacgtcgt
ccctttcgec
gcgcagcecctg
aagctggctg
gatgcacggt
gcecgtttgtt
aagctggcta
tctgtggtgc
tgacctgagc
gagtgacggc
cgtctcgttg
taatgatgat
tgactaccta
cgecgectttc
acgtctgaac
ggtggttgaa
tttccgecgag
tcgaggegtt
gatggtgcag

ttatccgaac

Page 3

cgattatgtt
tggctggcac
aagtggttat
ttaaatatat
tctgecttcett
aaagcatcgg
taatttccgt
atgaagtcgc
gactgggaaa
agctggcgta
aatggcgaat
gagtgcgatc
tacgatgcgc
cccacggaga
caggaaggcc
aacgggcgct
gcatttttac
agttatctgg
ctgcataaac
ttcagccgceg
cgggtaacag
ggcggtgaaa
gtcgaaaacc
ctgcacaccg
gtgcggattg
aaccgtcacg
gatatcctgc

catccgctgt

ctttgcgcca
tattatgtct
tctgaaaacg
taccagccag
taagcaactg
tttccagggc
gttcacgctt
tgataaaaac
accctggcegt
atagcgaaga
ggcgectttgc
ttcctgaggc
ccatctacac
atccgacggg
agacgcgaat
gggtcggtta
gcgecggaga
aagatcagga
cgactacaca
ctgtactgga
tttctttatg
ttatcgatga
cgaaactgtg
ccgacggcac
aaaatggtct
agcatcatcc
tgatgaagca

ggtacacgct

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



gtgcgaccgc
gccaatgaat
gcgaatggtg
atcaggccac
ccgececcggtg
gatgtacgcg
aaaatggctt
gatgggtaac
tttacagggc
cggcaacccg
ctgtatgaac
acaccagcag
atacctgttc
gccgcectggea
actgcctgaa
gcaaccgaac
tctggcggaa
caccagcgaa
gtcaggcttt
cgatcagttc
tgaccctaac
gttgttgcag
gtggcagcat
tggtcaaatg
gattggcctg
gccgcaagaa

attgtcagac

tacggcctgt
cgtctgaccg
cagcgcgatc
ggcgctaatc
cagtatgaag
cgcgtggatg
tcgctacctg
agtcttggcg
ggcttcgtct
tggtcggcett
ggtctggtct
cagtttttcc
cgtcatagcg
agcggtgaag
ctaccgcagc
gcgaccgcat
aacctcagtg
atggattttt
ctttcacaga

acccgtgcac

gcctgggtceg
tgcacggcag
caggggaaaa
gcgattaccg
aactgccagc
aactatcccg

atgtataccc

atgtggtgga
atgatccgcg
gtaatcaccc
acgacgcgct
gcggeggagce
aagaccagcc
gagagacgcg
gtttcgctaa
gggactgggt
acggeggtga
ttgccgaccg
agttccgttt
ataacgagct
tgcctctgga
cggagagcgc
ggtcagaagc
tgacgctccc
gcatcgagct
tgtggattgg
cgctggataa
aacgctggaa
atacacttgc
ccttatttat
ttgatgttga
tggcgcaggt
accgccttac

cgtacgtctt

tgaagccaat
ctggctaccg
gagtgtgatc
gtatcgctgg
cgacaccacg
cttcccggcet
cccgctgatc
atactggcag
ggatcagtcg
ttttggcgat
cacgccgcat
atccgggcaa
cctgcactgg
tgtcgctcca
cgggcaactc
cgggcacatc
cgccgegtcec
gggtaataag
cgataaaaaa
cgacattggc
ggcggcggsc
tgatgcggtg
cagccggaaa
agtggcgagc
agcagagcgg
tgccgcctgt

cccgagcgaa
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attgaaaccc
gcgatgagceg
atctggtcgc
atcaaatctg
gccaccgata
gtgccgaaat
ctttgcgaat
gecgtttcegtc
ctgattaaat
acgccgaacg
ccagcgctga
accatcgaag
atggtggcgc
caaggtaaac
tggctcacag
agcgcctggc
cacgccatcc
cgttggcaat
caactgctga
gtaagtgaag
cattaccagg
ctgattacga
acctaccgga
gatacaccgc
gtaaactggc
tttgaccgct

aacggtctgc

acggcatggt
aacgcgtaac
tggggaatga
tcgatccttc
ttatttgccc
ggtccatcaa
acgcccacgc
agtatccccg
atgatgaaaa
atcgccagtt
cggaagcaaa
tgaccagcga
tggatggtaa
agttgattga
tacgcgtagt
agcagtggceg
cgcatctgac
ttaaccgcca
cgcecgetgeg
cgacccgcat
ccgaagcagc
ccgctcacgc
ttgatggtag
atccggcgcg
tcggattagg

gggatctgcc

gctgecgggac

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



gcgcgaattg
ctacagtcaa
cacatggctg
gtcagtatcg
tcaaaaataa
cccgecttegg
<210> 3

<211>

<212>
<213>

DNA
<220>
<223>

<400> 3
atgtactatt

tttatcatgg
agcaaaagtg
ccgectgtttg
accggcatgt
tacaacattt
ggtgegcecag
ggtcgegegce
atgttcacca
gccgttttac
gtaggtgcca
aaactgtggt
caacagtttg
tttggctacg
ctgatcatta
gtacgtatta

ctgcatatgt

2093

aattatggcc
cagcaactga
aatatcgacg
gcggaattcc
gctggtttga

cgggtttttg

taaaaaacac
gagcctactt
atacgggtat
gtctgctttc
tagtgatgtt
tagtaggatc
cagtagaggc
ggatgtttgg
tcaataatca
tetttttcgce
accattcggc
ttttgtcact
ctaatttctt
taacgacaat
atcgcatcgg
ttggctcatc

ttgaagtacc

cacaccagtg
tggaaaccag
gtttccatat
agctgagcgc
agggtattgg

cttttggagg

Artificial sequence

aaacttttgg
ccecgtttttc
tatttttgcc
tgacaaactc
tgcgccgttc
gattgttggt
atttattgag
ctgtgttggc
gtttgttttc
caaaacggat
atttagcctt
gtatgttatt
tacttcgttc
gggcgaatta
tgggaaaaac
gttcgccacc

gttcctgctg

gecgeggegac
ccatcgccat
ggggattggt
cggtcgctac

tcggtcagtt

ggcagaaaga

ttccagttca
ctgctgcacg
ggcgacgact
cattaccagt
tcacctgatt

tgaatgactg

acatcagccg
cggaagaagg
cctggagccc
tggtctggtg
tacgtaaaaa

tc

Genetic constructs detecting expressed lactose transporters

atgttcggtt tattcttttt cttttacttt

ccgatttggc
gctatttctc
gggctgegcea
tttattttta
ggtatttatc
aaagtcagcc
tgggcgetgt
tggctgggct
gcgccctcett
aagctggcac
ggcgtttcct
tttgctaccg
cttaacgcct
gccctgetgc
tcagcgctgg

gtgggctgct
Page 5

tacatgacat
tgttctcgcect
aatacctgct
tcttcgggcec
taggcttttg
gtcgcagtaa
gtgcctcgat
ctggectgtgc
ctgccacggt
tggaactgtt
gcacctacga
gtgaacaggg
cgattatgtt
tggctggcac
aagtggttat

ttaaatatat

caaccatatc
attattccaa
gtggattatt
actgttacaa
ttttaacgcc
tttcgaattt
tgtcggcatc
actcatcctc
tgccaatgcg
cagacagcca
tgtttttgac
tacgcgggta
ctttgcgcca
tattatgtct
tctgaaaacg

taccagccag

4140

4200

4260

4320

4380

4432

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



tttgaagtgc
gcgatgattt
gcttatctgg
agcggcceecg
caccatcatt
tgatatatcc
tacctataac
taagcacaag
ggagttccgt
ttacaccgtt
cgatttccgg
ggcctatttc
gagtttcacc
cactatgggc
tcatcatgcc
ctgcgatgag
ggccttcgta
tcggaagact
<210> 4

<211>

<212>
<213>

DNA

<220>
<223>

<400> 4

2628

gtttttcagc
ttatgtctgt
tgctgggtct
gccegectttc
aggatggtgg
caatggcatc
cagaccgttc
ttttatccgg
atggcaatga
ttccatgagc
cagtttctac
cctaaagggt
agttttgatt
aaatattata
gtttgtgatg
tggcagggcg
aatctggcga

gggeccttttg

gacgatttat

actggcgggc
ggtggcgcetg
cctgctgcegt
tgatgataat
gtaaagaaca
agctggatat
cctttattca
aagacggtga
aaactgaaac
acatatattc
ttattgagaa
taaacgtggc
cgcaaggcga
gcttccatgt
gggcgtaagg

gtggggaact

ttttatctgt

Artificial sequence

atggcagatc attcgagcag ctcatcttcg

cataaagaca ctttgggcaa tgatcgggat

aatacttctg gattgaaaat caatggtgtc

ttaccaggtt acttgtcgaa gcaatattac

ctggtctgtt
aatatgtatg
ggcttcacct
cgtcaggtga
ggagaaaaaa
ttttgaggca
tacggccttt
cattcttgcc
gctggtgata
gttttcatcg
gcaagatgtg
tatgtttttc
caatatggac
caaggtgctg
cggcagaatg
atccaaaggt
gccagacatc

tgtttgtcgg

tctgecttctt
aaagcatcgg
taatttccgt
atgaagtcgc
atcactggat
tttcagtcag
ttaaagaccg
cgcctgatga
tgggatagtg
ctctggagtg
gcgtgttacg
gtcagcgcca
aacttcttcg
atgccgctgg
cttaatgaat
acctctagag
aaataaaaca

tgaacactct

taagcaactg
tttccagggc
gttcacgctt
tcatcatcac
ataccaccgt
ttgctcaatg
taaagaaaaa
atgctcatcc
ttcacccttg
aataccacga
gtgaaaacct
atccctgggt
cccececgtttt
cgattcaggt
tacaacagta
tcgacctgca
aaaggctcag

Cccc

Genetic constructs detecting expressed lactose transporters

ctgcagaaga agccaattaa tactatcgag

cacaaggaag ccttgaacag tgataatgat

cccatcgagg acgctagaga ggaagtgctc

aaattgtacg gtttatgttt tataacatat

Page 6

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2093

60

120

180

240



ctgtgtgcta
gcatatttga
tctattttca
ggtagaaaac
tctttaacaa
acaatcgcta
ggtaaggttg
agcacttacg
tacttacaaa
ccaagatggt
cacttaaatg
tctttccatg
agaacgagat
ttttccggta
aagagtgtct
tcaatttgcg
atctcaggtg
actaagaaga
ttttcttttg
acgagatcta
caatttgcta
ttcttcgata
agcttagaag
caagcattct
aatgctcaaa
ctttcagagg
gttgaggaga

tccaacatgg

ctatgcaagg
aatactacca
acgttggtca
ctgctatttt
caacaaagag
atgcagcagc
caggtcttta
gtaccaacaa
tgatgttccc
tggttggtgt
gcgatagaac
gtacagattt
cggataggta
acaatgtgtg
cattgaatgt
gtgcattctt
ctgcattagc
agagtgcttc
ctttcactcc
aggcccaact
ctccaaaggc
ttttcgaatt
aattagaagt
tggctcaagt
atttgaaaga
cagaatctgt
atccaggacc

atgctgattt

ttatgatggg
tttggatatt
aatttgcggt
aattgggtgt
tgcattaatt
tccaacatac
taacaccctt
aaacttccct
aggtcttgtg
tggccgtgag
tcatccatta
atcaaaccct
cagagcaatg
ttcgtactat
gttaatgaat
tattgataag
attgacaggt
caatggtgca
aatgcaatcc
cctcaacttt
aatgaagaat
tattgttatc
tgtctttgaa
cagggcaact
gcaagagcct
tagagcagaa
aggtaaggaa

atatgggtat

gctttaatgg
aactcatcct
gcattctttg
ctgggtgttg
ggtggtagat
tgtgcagaag
tggtctgtcg
aactcctcca
tgtatatttg
gaagaagctc
ttggatatgg
ctagaaatgt
ttggttatac
ttgcctacca
ggtgtttatt
attggtagaa
ctatctatct
ttggtgttca
atgtactcaa
gtggtttctg
atcaaatatt
tacttcttct
gctccaaacc
ttggtccaac
ctaaagagcg
ggaaggggtt
aagactcacg

aaatgggctc

Page 7

gttctatcta
ctggtactgg
ttcctcttat
ttattggtgc
ggttcgtggc
tggctccagc
gttccattgt
aggcttttaa
gttggttaat
gtgaattcat
agatggcaga
tagatgtaag
ttatggcttg
tgttgagaaa
ccatcgtcac
gggaaggttt
gtactgctcg
tttatctctt
cagaagtgtc
gtgttgccca
ggttctatgt
tcgttgaaac
caagaaaggc
gaaatgacgt
atgctgatca
ctttgttgac
tttcgaggcc

gcgataatgt

taccgaagat
tctagtgttc
ggattggaaa
tattatttcg
ctttttcgct
tcacttaaga
tgctgecttt
gattccatta
cccagaatct
tatcaaatac
aataatagaa
gagcttattc
gttcggtcaa
tgttggtatg
ttggatttct
ccttggttct
ttatgagaag
tggtggtatc
tacaaacttg
atttgttaat
gttctacgtt
taagggtaga
atccgttgat
tagagttgca
tgtcgaaaag
ttgtggagat
gcgattaaat

cgggcaatca

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



ggtgcgacaa
ggcaaaggta
gaatttatgc
ctcaccactg
ggtgaaaata
tgtaattgtc
aataacggtt
caagtctgga
ggtgatttct
gttggacgag
ggtgagtttt
gatatgaata
<210> 5

<211>

<212>
<213>

DNA
<220>
<223>

<400> 5
atgtactatt

tttatcatgg
agcaaaagtg
ccgectgtttg
accggcatgt
tacaacattt
ggtgcgecag
ggtcgegegce
atgttcacca

gccgttttac

1457

tctatcgatt
gcgttgccaa
ctcttccgac
cgatccccgg
ttgttgatgc
cttttaacag
tggttgatgc
aagaaatgca
cacttgataa
tcggaatcgc
ctccttcatt

aattgcagtt

taaaaaacac
gagcctactt
atacgggtat
gtctgctttc
tagtgatgtt
tagtaggatc
cagtagaggc
ggatgtttgg
tcaataatca

tctttttcgc

gtatgggaag

tgatgttaca
catcaagcat
caaaacagca
gctggeagtg
cgatcgcgta
gagtgatttt
taagcttttg
ccttattttt
agaccgatac
acagaaacgg

tcatttgatg

Artificial sequence

aaacttttgg
cccgtttttc
tatttttgcc
tgacaaactc
tgcgeccgttc
gattgttggt
atttattgag
ctgtgttggc
gtttgttttc

caaaacggat

cccgatgcegc
gatgagatgg
tttatccgta
ttccaggtat
ttcctgegcec
tttcgtctcg
gatgacgagc
ccattctcac
gacgagggea
caggatcttg
ctttttcaaa

ctcgatgagt

atgttcggtt
ccgatttggc
gctatttctc
gggctgegcea
tttattttta
ggtatttatc
aaagtcagcc
tgggcgectgt
tggctgggct

gcgeccecctcett

Page 8

cagagttgtt
tcagactaaa
ctcctgatga
tagaagaata
ggttgcattc
ctcaggcgca
gtaatggctg
cggattcagt
aattaatagg
ccatcctatg
aatatggtat

ttttctaa

tattcttttt
tacatgacat
tgttctcgct
aatacctgct
tcttcgggcc
taggcttttg
gtcgcagtaa
gtgcctcgat
ctggctgtgc

ctgccacggt

tctgaaacat
ctggctgacg
tgcatggtta
tcctgattca
gattcctgtt
atcacgaatg
gcctgttgaa
cgtcactcat
ttgtattgat
gaactgcctc

tgataatcct

Genetic constructs detecting expressed lactose transporters

cttttacttt
caaccatatc
attattccaa
gtggattatt
actgttacaa
ttttaacgcc
tttcgaattt
tgtcggcatc
actcatcctc

tgccaatgcg

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2628

60

120

180

240

300

360

420

480

540

600



gtaggtgcca
aaactgtggt
caacagtttg
tttggctacg
ctgatcatta
gtacgtatta
ctgcatatgt
tttgaagtgc
gcgatgattt
gcttatctgg
agcggccccg
acgacaacct
acgcaactga
tgttgagtag
tccctgttcg
<210> 6

<211>

<212>
<213>

DNA
<220>
<223>

<400> 6
cgecgttggat

tgatacagat
gtagcgceggt
atggtagtgt
aaggctcagt
ctgagtagga
tggcgggcag

acggatggcc

3638

accattcggc
ttttgtcact
ctaatttctt
taacgacaat
atcgcatcgg
ttggctcatc
ttgaagtacc
gtttttcagc
ttatgtctgt
tgctgggtct
gcccgetttc
cttcacagcc
atgaaatggt
agtgtgagct

ggcgeca

Vector

gcaggcatgc
taaatcagaa
ggtcccacct
ggggtctccc
cgaaagactg
caaatccgcc
gacgcccgcc

tttttgegtt

atttagcctt
gtatgttatt
tacttcgttc
gggcgaatta
tgggaaaaac
gttcgccacc
gttcctgctg

gacgatttat

actggcgggc
ggtggegetg
cctgectgegt
aatctcgccc

gaaggacggsg

ccgtaactag

Artificial sequence

aagcttggct
cgcagaagcg
gaccccatgc
catgcgagag
ggcctttegt
gggagcggat
ataaactgcc

tctacaaact

aagctggcac
ggcgtttcct
tttgctaccg
cttaacgcct
gccctgetgc
tcagcgctgg
gtgggctgct
ctggtctgtt
aatatgtatg
ggcttcacct
cgtcaggtga
ggatagctca
tccaggtgtg

tcgecgtccgg

gttttggceg

gtctgataaa
cgaactcaga
tagggaactg
tttatctgtt
ttgaacgttg
aggcatcaaa

ctttttgttt

Page 9

tggaactgtt
gcacctacga
gtgaacaggg
cgattatgtt
tggctggcac
aagtggttat
ttaaatatat
tctgecttctt
aaagcatcgg
taatttccgt
atgaagtcgc
gtcggtagag
gctgecttcgg

ccgecgggtcc

atgagagaag
acagaatttg
agtgaaacgc
ccaggcatca
gtttgtcggt
cgaagcaacg
ttaagcagaa

atttttctaa

cagacagcca
tgtttttgac
tacgcgggta
ctttgcgcca
tattatgtct
tctgaaaacg
taccagccag
taagcaactg
tttccagggc
gttcacgctt
tgataactct
cagcggeegs
cagtgcagct

agggttcaag

attttcagcc
cctggeggcea
cgtagcgccg
aataaaacga
gaacgctctc
geeeggages
ggccatcctg

atacattcaa

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1457

60

120

180

240

300

360

420

480



atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtgt
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctac
tagcttcccg
tgcgctcggc
ggtctcgegg
tctacacgac
gtgcctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggagcg

ccacgcttcc

gagagcgcac

gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaatta
ccttccggcet
tatcattgca
ggggagtcag
gattaagcat
acttcatttt
aatcccttaa
atcttcttga
gctaccagceg
tggcttcagc
ccacttcaag
ggctgetgcc
ggataaggcg
aacgacctac
cgaagggaga

gagggagctt

caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggcggaca

ccagggggaa

gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgcecg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
ggatctaggt
cgttccactg
ttctgcgegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt

acgcctggta
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tcaataatat
cttttttgcg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctcccgt
tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctgc
agagctacca
tgtccttcta
atacctcgct
taccgggttg
gggttcgtgce
gcgtgagcta
aagcggeagg

tctttatagt

tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgceggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actctttttc
gtgtagccgt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag

cctgtcgggt

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



ttcgccacct
ggaaaaacgc
acatgttctt
gagctgatac
cggaagagceg
tatggtgcac
gctatcgcta
gccctgacgg
gagagctcga
catatggtat
gacctcgaat
gggcaatcag
ggttctgctg
tccgattgat
gccgaaactg
cgtgtttgaa
ttttcaggat
gcctccgect
ggcactgatt
tggtattggt
acgtgttccg
ggatctgggc
ggatatgctg
gtgggcagca
gtttggccat
gaaaagccag

<210> 7
<211> 2660

ctgacttgag
cagcaacgcg
tcctgecgtta
cgctcgecgc
cctgatgcegg
tctcagtaca
cgtgactggg
gcttgtctgc
tatcccgggc
aatagggaaa
tcggaggaaa
atgtttcagt
gatattacca
ctgccgtatg
gttcgtaatg
tatgaaccga
ccgecgttatt
ccggaaaatg
ctggcagcaa
tgtcagctgg
aatatggaac
tatccgttta
ctgatgcaga
tatctgatta
gaaaacatcc

aaatataatg

cgtcgatttt
gcctttttac
tcccctgatt
agccgaacga
tattttctcc
atctgctctg
tcatggctgc
tcccggceatc
ggccgecttc
tttccatggc
caaagatggc
atgcatttgc
gctttgattg
caagcgaaaa
ttctgaaatg
aactgctgaa
ttgatgcaat
gtaataacaa
aaaatagcgt
gcatcgatta
tgtttgtgtt
tggatatgac
gctgtaaaca
ataacccgga
tgtgtaaaga

cctaataaga

tgtgatgctc
ggttcctggc
ctgtggataa
ccgagcgcag
ttacgcatct
atgccgcata
gccccgacac
cgcttacaga
attctataag
ggccgctcta
ctttaaagtt
aaaaagcctg
gagcaatcgt
agaaattgca
catgggtttt
aaccagccgt
tagtccgctg
aaaaaaagaa
gtttgtgcat
tcagaaaaaa
ttgcgaggac
cacccgtgat
tggtattatt
aaaaatcatt
atgggtgaaa

gctcccaa
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gtcagggggsg

cttttgctgg
ccgtattacc
cgagtcagtg
gtgcggtatt
gttaagccag
ccgccaacac
caagctgtga
tttcttgaca
gaagaagctt
gttcagattt
cagaaacata
aaaatgcagc
attgccaaaa
gatcgtgtga
ctgacctatt
atcaaacaga
gaagagtatc
attcgtcgcg
gcactggaat
ctggaattta
aaagaggaag
gccaacagca
attggtccga

atcgaaagcc

cggagcctat
ccttttgctc
gcctttgagt
agcgaggaag
tcacaccgca
tatacactcc
ccgctgacgc
ccgtctccgg
tcttggecgg
gggatccgtc
gtggtggtct
gcaatacacc
tggaactgtt
tgcagcatct
gccaagaaat
tttatggcta
cctttaccct
atcgtaaact
gtgattatgt
acatggcaaa
cccagaatct
aggcatattg
cctatagttg
aacattggct

actttgaagt

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

3638



<212>
<213>

DNA
<220>
<223>

<400> 7
tattttagat

catttgcaag
aaagatgccg
gccagaaaaa
gcctcttatc
gaaaaaaccc
cacacaacaa
aatggcggga
gttcgttcga
aacaacagcc
gaacctcgtg
aatacatatt
ctcttttttt
aatggcagat
gcataaagac
taatacttct
cttaccaggt
tctgtgtgct
tgcatatttg
ctctattttc
aggtagaaaa
gtctgtaaca
tacaatcgct

aggtaaggtt

tcctgacttc
aattactcgt
atttgggcgc
ggaagtgttt
gagaaagaaa
agacacgctc
ggtcctagceg
aagggtttag
tcgtactgtt
tgttctcaca
aaacttacat
tggtcttttc
acagatcatc
cattcgagca
actttgggca
ggattgaaaa
tacttgtcga
actatgcaag
gaatactacc
aacgttggtc
cctgctattt
acaacaaaga
aattcagcag

gcaggtcttt

Artificial sequence

Heterologous sequences in

aactcaagac
gagtaaggaa
gaatccttta
ccctccttct
ttaccgtcgc
gacttcctct
acggctcaca
taccacatgc
actctctctc
cactcttttc
ttacatatat
taattcgtag
aaggaagtaa
gctcatcttc
ttgatctgga
tcaatggtgt
agcaatatta
gttatgatgg
atttggatat
aaatttgcgg
taattgggtg
gtgcattaat
ctccagcata

ataacaccct

front of a

gcacagatat
agagtgagga
ttttggcttc
tgaattgatg
tcgtgatttg
cttcctattg
ggttttgtaa
tatgatgccc
tttcaaacag
ttctaaccaa
ataaacttgc
ttttttcaag
ttatctactt
gctgcagaag
tcacaaggaa
ccccatcgag
caaattgtac
ggctttaatg
taactcatcc
tgcattcttt
tctgggtgtt
tggtggtaga
ctgtgcagaa

ttggtctgtc

Page 12

lactose transporter gene

tataacatct
actatcgcat
accctcatac
ttaccctcat
tttgcaaaaa
attgcagctt
caagcaatcg
actgtgatca
aattgtccga
gggggtggtt
ataaattggt
ttcttagatg
tttacaacaa
aagccaatta
gccttgaaca
gacgctagag
agtttatgtt
ggttctatct
agtggtactg
gttcctctta
gttattggtg
tggttcatgg
gtggctccag

ggttccattg

gcagaatagg

acctgcattt
tattatcagg
aaagcacgtg
gaacaaaact
ccaatttcgt
aaggttctgg
ccagagcaaa
atcgtgtgac
tagtttagta
caatgcaaga
ctttecttttt
atataaaaaa
atactatcga
gtgataatga
aggaagtgct
ttgtaacata
ataccgaaaa
gtctagtgtt
tggattggaa
gtattattac
cctttttcgc
ctcacttaag

ttgctgectt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



taccactctc
atacttacaa
tccaagatgg
ccacttaaat
atctttccat
cagaacgaga
attttccggt
gaagagtgtc
ttcaatttgc
tatctcaggt
gactaagaag
cttttctttt
gacgagatct
tcaatttgct
tttcttcgat
aagcttagaa
tcaagcattc
aaatgctcaa
gctttcagag
ggtatgcttg
taacgtagca
<210> 8
<211> 2554
<212> DNA
<213>

<220>
<223>

<400> 8

ggtaccaaca
atgatgttcc
ttggttggtg
ggcgatagaa
ggtacagatt
tcggataggt
aacaatgtgt
tcattgaatg
ggtgcattct
gctgcattag
aagagtgctt
gctttcactc
aaggcccaac
actccaaagg
attttcgaat
gaattagaag
ttggctcaag
aatttgaaag
gcagaatctg
aaatctcaag

taaactaaat

aaaacttccc
caggtcttgt
ttggccgtga
ctcatccatt
tatcaaaccc
acagagcaat
gttcgtacta
tgttaatgaa
ttattgataa
cattgacagg
ccaatggtgc
caatgcaatc
tcctcaacgg
caatgaagaa
ttattgttat
ctgtctttga
ccagggcaac
agcaagagct
tttaaagagt

gccattacac

Artificial sequence

taactcctcc
gtgtatattt
ggaagaagct
attggatatg
tctagaaatg
gttggttata
tttgcctacc
tggtgtttat
gattggtaga
tctatctatc
attggtgttc
catgtactca
tgtggtttct
tatcaaatat
ctacttcttc
agctccaaac
tttggtccaa
tctaaagagc
cttttgtaac

attcagttat

aaggctttta
ggttggttaa
cgtgaattca
gagatggcag
ttagatgtaa
cttatggctt
atgttgagaa
tccatcgtct
agggaaggtt
tgtactgctc
atttatctct
acagaagtgt
ggtgttgccc
tggttctatg
ttcgttgaaa
ccaagaaagg
caaaatgacg
gatgctgatc
gaccccgtct

gtgaacgaaa

agattccatt
tcccagaatc
ttatcaaata
aaataataga
ggatcttatt
ggttcggtca
atgttggtat
cttggatttc
tccttggttc
gttatgagaa
ttggtgttat
ctacaaactt
aatttgttaa
tgttctacgt
ctaagggtag
catccgttga
ttagagttgc
atgtcgaaaa
ccaccaactt

ggtctttatt

Heterologous sequences in front of a lactose transporter gene

aggaataagg atacttcaag actagattcc cccctgcatt cccatcagaa ccgtaaacct

tggcgctttc cttgggaagt attcaagaag tgccttgtcc ggtttctgtg gctcacaaac

Page 13

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2660

60

120



cagcgcgecc
cgctcctgta
acgaaattca
ttacattgaa
aaataacaaa
attgacactt
acctcagtac
ctgaagaaaa
tcttttgaac
aaaacaaaaa
attaatacta
aacagtgata
agagaggaag
tgttttgtaa
atctataccg
actggtctag
cttatggatt
ggtggtatta
atggcctttt
ccagctcact
attgttgctg
tttaagattc
ttaatcccag
ttcattatca
gcagaaataa
gtaaggatct

gcttggttcg

gatatggctt
acaatctctt
aagtaaaaaa
cagtcgttgt
agaagaattt
cattagccat
accaaacacg
aataaaaaaa
aaaactacct
acaaaatggc
tcgagcataa
atgataatac
tgctcttacc
catatctgtg
aaaatgcata
tgttctctat
ggaaaggtag
ttacgtctgt
tcgctacaat
taagaggtaa
cctttaccac
cattatactt
aatctccaag
aataccactt
tagaatcttt
tattcagaac

gtcaattttc

tcttttcact
tgcaaatgtg
aaatgggacc
ctcagcgcgc
catattcacg
cacacaaaac
ttacccgacc
ttttcatact
gtttcaccaa
agatcattcg
agacactttg
ttctggattg
aggttacttg
tgctactatg
tttggaatac
tttcaacgtt
aaaacctgct
aacaacaaca
cgctaattca
ggttgcaggt
tctcggtacc
acaaatgatg
atggttggtt
aaatggcgat
ccatggtaca
gagatcggat

cggtaacaat

tatgaatgta
gggttacatt
acgtcttgag
tttatgtttt
cccaagaaat
tctttcttgc
tcgttatttt
tcttgetttt
aggaaataga
agcagctcat
ggcattgatc
aaaatcaatg
tcgaagcaat
caaggttatg
taccatttgg
ggtcaaattt
attttaattg
aagagtgcat
gcagctccag
ctttataaca
aacaaaaact
ttcccaggtc
ggtgttggcc
agaactcatc
gatttatcaa
aggtacagag

gtgtgttcgt

Page 14

ccagtacggg

ctaaccatgt
aacgatagat
cattcatact
caggctgctt
tggagcttct
acgacaacta
atttaaacca
aagaaaaaat
cttcgctgca
tggatcacaa
gtgtccccat
attacaaatt
atggggcttt
atattaactc
gcggtgcatt
ggtgtctggsg
taattggtgg
catactgtgc
ccctttggtc
tccctaactc
ttgtgtgtat
gtgaggaaga
cattattgga
accctctaga
caatgttggt

actatttgcc

acaattagaa
cacactgctg
tttctttatt
tcatattata
tccaaatgca
tttaaaaaag
tgataaaatt
ttgaatgatt
caattagaag
gaagaagcca
ggaagccttg
cgaggacgct
gtacagttta
aatgggttct
atccagtggt
ctttgttcct
tgttgttatt
tagatggttc
agaagtggct
tgtcggttcc
ctccaaggct
atttggttgg
agctcgtgaa
tatggagatg
aatgttagat
tatacttatg

taccatgttg

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



agaaatgttg
gtctcttgga
ggtttccttg
gctcgttatg
ctctttggtg
gtgtctacaa
gcccaatttg
tatgtgttct
gaaactaagg
aaggcatccg
gacgttagag
gatcatgtcg
gtctccacca
gaaaggtctt
<210> 9

<211>
<212>

<213>

<220>
<223>

<400> 9
tattttagat

catttgcaag
aaagatgccg
gccagaaaaa
gcctcttatc
gaaaaaaccc
cacacaacaa

aatggcggga

gttcgttcga

4141
DNA
Artificial sequence

gtatgaagag
tttcttcaat
gttctatctc
agaagactaa
ttatcttttc
acttgacgag
ttaatcaatt
acgttttctt
gtagaagctt
ttgatcaagc
ttgcaaatgc
aaaagctttc
acttggtatg

tatttaacgt

tcctgacttc
aattactcgt
atttgggcgc
ggaagtgttt
gagaaagaaa
agacacgctc
ggtcctagcg
aagggtttag

tcgtactgtt

tgtctcattg
ttgcggtgca
aggtgctgca
gaagaagagt
ttttgctttc
atctaaggcc
tgctactcca
cgatattttc
agaagaatta
attcttggct
tcaaaatttg
agaggcagaa
cttgaaatct

agcataaact

Heterologous sequences in

aactcaagac
gagtaaggaa
gaatccttta
ccctecttcet
ttaccgtcgc
gacttcctct
acggctcaca
taccacatgc

actctctctc

aatgtgttaa
ttctttattg
ttagcattga
gcttccaatg
actccaatgc
caactcctca
aaggcaatga
gaatttattg
gaagctgtct
caagccaggg
aaagagcaag
tctgtttaaa
caaggccatt

aaat

front of a

gcacagatat
agagtgagga
ttttggecttc
tgaattgatg
tcgtgatttg
cttcctattg
ggttttgtaa
tatgatgccc

tttcaaacag
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tgaatggtgt
ataagattgg
caggtctatc
gtgcattggt
aatccatgta
acggtgtggt
agaatatcaa
ttatctactt
ttgaagctcc
caactttggt
agcttctaaa
gagtcttttg

acacattcag

lactose transporter gene

tataacatct
actatcgcat
accctcatac
ttaccctcat
tttgcaaaaa
attgcagctt
caagcaatcg
actgtgatca

aattgtccga

ttattccatc
tagaagggaa
tatctgtact
gttcatttat
ctcaacagaa
ttctggtgtt
atattggttc
cttcttcgtt
aaacccaaga
ccaacaaaat
gagcgatgct
taacgacccc

ttatgtgaac

gcagaatagg
acctgcattt
tattatcagg
aaagcacgtg
gaacaaaact
ccaatttcgt
aaggttctgg
ccagagcaaa

atcgtgtgac

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2554

60

120

180

240

300

360

420

480

540



aacaacagcc
gaacctcgtg
aatacatatt
ctcttttttt
aatgtcttgc
gcctactagg
ttttgcgttg
ggcaaagaaa
gtacggtaaa
tcccactgta
tgagtcgttc
taatggtcaa
aaagtacgtt
cacttatatc
actaaaattg
ctctcagtat
tcacatcaat
tttgttgaac
caccaaaaag
cgcagaaaat
gattcaatct
tactgttaat
gttcggtaga
taacatcaat
cgataagctg
gccatttaat

cgatgttaat

tgttctcaca
aaacttacat
tggtcttttc
acagatcatc
cttattcctg
gcttactact
tttgatgcac
tggagcacca
ccaatttaca
aatcctactg
gagcacagat
tatgtgggtt
tctgagggcg
gaggaccaag
cctaagaagg
caggatgcag
ttcacacttt
gaggagaatg
aacgaagaaa
cctactttgt
attaagcacc
ggcaaagaca
gctgtgccat
gctgttcgta
ggcttctggg
cgtcatacga

gcccattact

cactcttttc
ttacatatat
taattcgtag
aaggaagtaa
agaatttaag
atgatcagga
ctcttgacgc
tttctgtgcc
cgaacgtaca
gtgtttatgc
tgagatttga
tcaataaggg
aaaacttagt
atcaatggtg
cccatattga
agctttctgt
acgaacctga
ggaacacgac
cagctttcaa
acaagtacca
atgttggttt
ttctctttag
tagattttgt
actcgcatta
tcattgacga
acttggaggc

tatcagataa

ttctaaccaa
ataaacttgc
ttttttcaag
ttatctactt
gaaccccaaa
tattttcgaa
tccggatgct
atcccattgg
gtaccctatc
tagaactttt
gggtgtggac
gtcccgtaac
ggtcgtcaag
gctctctggt
agacgttagg
gaaagttgat
agatggatct
tttttcaact
gatcaacgtc
gttggattta
cagacaagtg
aggtgtcaac
tgttagggac
tccaaaccat
ggcagatctt
tgaatatcca

tccagagtac
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gggggteggtt

ataaattggt
ttcttagatg
tttacaacaa
aaggttcacg
tctctcaatg
aagaatttag
gaacttcagg
ccaatcgaca
gaattagatt
aattgttacg
ggggctgaat
gttttcaagt
atttacagag
gtcactacaa
gtccagggtt
aaagtttacg
aaagaattta
aaggccccag
attggatctg
gagttgaagg
agacatgatc
ttgattctaa
cctaaggtgt
gaaactcatg

gatactaaaa

gaggtcgegt

tagtttagta
caatgcaaga
ctttcttttt
atataaaaaa
aaaatagatt
ggccttgggce
actgggaaac
aagactggaa
tcccaaatcc
cgaaatcgat
agctttatgt
ttgatatcca
ggtccgattc
acgtttcttt
cttttgtgga
cttcttatga
atgcaagctc
tttccttctc
aacattggac
atggcagtgt
acggtaacat
accatccaag
tgaagaagtt
atgacctctt
gtgttcaaga
ataaactcta

acttagacag

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



agcttcccaa
taacgaagct
tcctaccaga
tttcatgtac
tggtaagttt
tggctctttg
tatctgggaa
gttgcataaa
catcatggat
gaaggttatt
gcacgacttc
cgacgttcca
tgttgccgtg
ccaagctgaa
gaagatcaac
ggacaaattg
gtttgagggt
ctttaagaac
tgtcgaaaaa
agttgtattt
aaacttgaac
tgggtacgaa
cggcgaatca
tgtagaggaa
tttgaacatc
taacttcaag
aagatacggc

atgcggacct

cttgtcctaa
tgttatggca
cttgtgcatt
ccaacatttg
gaaaagcctt
aaagaatatc
tgggcaaatc
gcttatgcett
ggtttgtgta
gaacccgttc
attacgacag
tctttaaagc
ttgaaagatg
cttccattga
gacggtaaac
ttgggtaaaa
tcttcaatca
tggaagaagt
ggttctaatg
tactatgggt
acttctatga
ttctggctag
tatccggata
ttcgtatatg
aaatttgaag
atttcagacg
agacactatc

gctgttctgg

gagatgtcaa
gaaaccacaa
atgagggtga
aaattatgga
tgatcttgtg
aagagttgtt
acggtattga
atggtggtga
acagtgagca
atattaaaat
accacttatt
cagaagaatc
atgctggtgt
aggtacccga
gttatgtctc
ttgaaagcct
ctttctggag
acaatattga
gttctctagc
ttgagactgt
agcttactgg
gagatagtta
agaaggaatc
actatcctca
gtgcaggaaa
aatacggggt
taaggttgga

accagtacag

tcatccttcg
agccatgtac
cttgaacgct
aaggtggagg
tgagtacggc
ctacaaggag
attcgaagat
ctttaaggaa
taatcctact
tgcgcacgga
gtttatcgac
tgttactatt
tctaaaggca
ttttgttaca
agttgaatcc
aaaggtcaag
acctccaacg
tttaatgaag
tgtagtcacg
tcagaagtac
cgaatatcag
tgaatcattt
tcaaagattc
agaaaatgga
actatcgatc
tgatgaagct
ccatgcaatc

attgaaagct
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attattatct
aagttaatta
ttgagtgcag
aagaaccaca
catgcaatgg
aagttttacc
gttagtactg
gaggttcatg
ccgggecttg
tctgtaacaa
aaggacacgg
ccttctgata
ggtcatgaaa
gagacagcag
agtggattgc
ggtaaggaaa
aataatgatg
caaaacatcc
gttaactctc
acgatctttg
cctcctgatt
gaatggttag
ggtctttacg
aatcatacag
ttccaaaagg
gcccacgctt
catggtgttg

caagatttca

ggtccttggg

aacaattgga
atatctttag
ctgatgaaaa
gtaacggtcc
aaggtggctt
cagatggtaa
acggagtgtt
tagagtataa
tcacaaataa
gaaagacaat
caacttatgt
ttgcctgggg
aaaaagctgc
attttatctt
tttccagcaa
aacctaggga
atggagtgag
gtatatcccc
ctaacaaaat
tcccaagagt
gtcgegggcc
attccaaaga
atacccactt
agaagccatt
gtgacgttaa
gtagcgaagc

actttgagtt

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



tgatctcgct
ttcttttctc
tttttattta
tattaaaaaa

tatttctatg

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

10

DNA
<220>
<223>

<400> 10
ttaatctcag

tctaagtcgt
cacccaaggc
aaggacgcct
catggattct
gcctgatcag
tcaattacta
taaacccagc
tcggtatgat

gactgccaca

gagggactaa

atcaaggggg

taggacatct
atgtcttcaa
ttccagctcc

gccgaagctc

1187

tttgaataag
tttccccatc
tatacgtata
aaattcgcac

ttcgggttca

cagatcgtaa
atacaaatga
ctttccgcca
tattcgtatc
gacttagagg
acagccgcaa
ttgcggtaac
tcacgttccc
aggaagagcc
agccagttat
aggatcgata
cttttaccct
gcgttatcgt
cccggatcag
gcttcattga

ccacttattc

ccggccattg
ctttacgcta
tatagactat
ctcttttaat

gcgtatttta

Artificial sequence

Heterologous sequences in

caacaaggct
tttatcccca
agtgcaccgt
catctatatt
cgttcagcca
aaaccaatta
attcatcagt
tattagtggg
gacatcgaag
ccctgtggta
ggccacactt
tttgttctac
ttaacagatg
ccccgaatgg
ataagtaaag

tacaccctct

aattgaattg
aaataatagt
tatttatctt
gcctttatgce

agtttaataa

front of a

actctactgc
cgcaaaatga
tgctagcctg
gtgtggagca
taatccagcg
tccgaatgaa
agggtaaaac
tgaacaatcc
aatcaaaaag
acttttctgg
tcatggtttg
tggagatttc
tgccgcccca
gaccttgaat
aaactataaa

atgtctcttc
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aaatcgatag
ttattttatt
ttaatgatta
agtttttttt

ctcgaaaatt

lactose transporter gene

ttacaatacc
cattgcaatt
ctatggttca
aagaaatcac
gatggtagct
ctgttcctct
taacctgtct
aacgcttacc
caatgtcgct
cacctctagc
tattcacact
tgttctccat
gccaaactcc
gctagaacgt
ggtagtggta

acaatgtcaa

atcaattttt
ttttgaatat
ttaagatttt
tcccattcga

ctgecgtttcg

ccgttgtaca
cgccagcaag
gcgacgccac
cgcgttctag
tcgcggcaat
cgtactaagt
cacgacggtc
gaattctgct
atgaacgctt
ctcaaattcc
gaaaatcaaa
gagcccccct
ccacctgaca
ggaaaatgaa
tttcactggc

actagagtca

3900

3960

4020

4080

4140

4141

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



agctcaacag
tcgctagata
ttagatgacg
cgcttggttg
<210>
<211>

<212>
<213>

11

<220>
<223>

<400> 11
agtagtccgc

gaccaaggcc
ttttgccgac
ctgctgecggt
gccgtcacaa
tctccggata
gggctcgegce
ccggaatctt
ggagcttccc
tttccccact
cactagaggc
cctactcgtc
ccatccattt
tccgacttcc
atgagcgtgt
cttaccaaaa
aaggacttct
tctaatcatt

tcggcaggaa

2010
DNA
Artificial sequence

ggtcttcttt
gtagataggg
aggcatttgg

aatttcttca

ctagcagagc
ctcactaccc
ttcccttatc
tatcagtacg
gcgcaccgga
aaccaattcc
cgacgtctcc
aaccggattc
catctcttag
tcagtcttca
cgttcgaccc
agggcatcat
tcagggctag
atggccaccg
attccggcac
atggcccact
tacatattta
cgctttacct

ccagctacta

ccccgectgat
acagtgggaa
ctaccttaag

ctttgacatt

Heterologous sequences in

aagccccacc
gacccttaga
tacattattc
acctggcatg
gccagcaaag
ggggtgataa
acattcagtt
cctttcgatg
gatcgactaa
aagttctcat
gaccttacgg
atcaaccctg
ttcattcggc
tccggctgtc
cttaactcta
aaaagctctt
aagtttgaga
cataaaactg

gatggttcga

tctgccaagc
tctcgttaat
agagtcatag

cagagcactg

front of a

aagcagtcca
gccaatcctt
tatcaactag
aaaactattc
gtgctggcect
gctgttaaga
acgttaccgt
gtggcctgca
cccacgtcca
ttgaatattt
tctaggcecttc
acggtagagt
cggtgagttg
tagatgaact
cgttcggttc
cattcaaatg
ataggtcaag
atacgagctt

ttagtctttc

Page 19

ccgttcectt
ccattcatgc

ttactcccgc

ggcagaa

lactose transporter gene

caagcacgcc
atcccgaagt
aggctgttca
cttcctgtgg
cttccagcca
agaaaagata
gaagaatcca
taaaatcagg
actgctgttg
gctactacca
gtcactgacc
ataggtaaca
ttacacactc
aacacctttt
atcccgcatc
tccacgttca
gtcatttcga
ctgctatcct

gcccctatac

ggctgtggtt
gcgtcactaa

cgtttacccg

cgctgegtct
tacggatcta
ccttggagac
attttcacgg
taagacccca
actcctccca
tatccaggtt
cctttgaaac
acgtggaacc
ccaagatctg
tccacgcctg
cgcttgagceg
cttagcggat
gtggtgtctg
gccagttctg
attaagtaac
ccccggaacc
gagggaaact

ccaaattcga

1020

1080

1140

1187

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cgatcgattt
ctattcaggc
tccgaagaca
tttcattacg
cgtgtttcaa
cctcagtccc
cctatggatt
acccacaagg
aatttcacgt
tgttcgctat
gctgcattcc
cacacgggat
ccaaagttgc
gcttttgecg
tattgatatg
<210>
<211>

<212>
<213>

12

DNA
<220>
<223>

<400> 12
cccgtcttac

tcttacaatc
caacaatgaa
cttgacatct
aggagatcaa
ttctatgtac

cttttttatc

1558

gcacgtcaga
atagttcacc
tcaggatcgg
cgtatgggtt
gacgggegsc
agctggcagt
tatcctgcca
agcagagggc
actttttcac
cggtctctcg
caaacaactc
tctcaccctc
cctctccaaa
cttcactcgc

cttaagttca

tgtcgggaat
aatatggtat
agcttactgt
tacaatcaat
caatgaaagc
tatttaaaaa

atgggagcct

accgctacga
atctttcggg
tcgattgtgc
ttacacccaa
atataaccat
attcccacag
ccaaaactga
acaaaacacc
tctcttttca
ccaatattta
gactcttcga
tatgacgtcc
ttacaactcg
cgttactaag

gcgggtactc

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
cgggaattcg
atggtataat
aattttcgta
acacaaactt

acttcccgtt

gcctccacca
tcccaacagc
acctcttgcg
acactcgcat
tatgccagca
gctataatac
tgctggccca
atgtctgatc
aagttctttt
gctttagatg
aggcacttta
tgttccaagg

ggcaccgaag

gcaatcccgg

front of a

cgattcatta
ttagggccca
cgttggccaa
aatttagtta
ctgaaacatc
ttggatgttc

tttcccgatt
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gagtttcctc
tatgctctta
aggccccaac
agacgttaga
tccttgactt
ttaccgaggc
gtgaaatgcg
aaatgccctt
catctttcca
gaatttacca
caaagaaccg
aacatagaca
gtaccagatt

ttggtttctt

lactose transporter gene

atggtataag
agttcactta
ttcattaatg
gggcccaagt
ttaatcatgc
ggtttattct

tggctacatg

tggcttcacc
ctcaaatcca
ctacgttcac
ctccttggtc
acgtcgcagt
aagctacatt
agattcccct
ccctttcaac
tcactgtact
cccacttaga
cactcctcgc
aggaacggcc
tcaaatttga

ttcctccgcet

gttcttgaca
aaaaggagat
gtataaggtt
tcacttaaaa
gtaggatttt
ttttctttta

acatcaacca

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2010

60

120

180

240

300

360

420



tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgeccggtgceg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat
gcttagcggc
<210> 13
<211>
<212>
<213>

<220>
<223>

<400> 13

1551
DNA
Artificial sequence

agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgecggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg

ccecggececgc

gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt
tctttacttc
caatgggcga
tcggtgggaa
catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctgcet

Heterologous sequences in

cccgtcttac tgtcgggaat tcgegttggce

tcttacaatc aatatggtat aataatttag

caacacttac tgtcgggaat tcgcgttggc

tcttacaatc aatatggtat aataatttag

tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggecgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtggsc
ttatctggtc
gggcaatatg
gctgggcttc

gcgtcgtcag

front of a

cgattcatta
ttagggccca

caattaatta

tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcect
ggctctggct
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

lactose transporter gene

atggtataag
agttcactta

atggtataag

cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgceg
tgttctttgce
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

gttcttgaca
aaaaggagat

gttcttgaca

ttagggccca agttcactta aaaaggagat
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480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1558

60

120

180

240



caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccccggec

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

14
1398
DNA

<220>

<223>

<400> 14

agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcgt

Artificial sequence

atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg
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tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggcg

ccagggcgct

cacgcttagc

Heterologous sequences in front of a lactose transporter gene

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1551



cccgtcttac
tcttacaatc
caacaatgaa
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcect
ggctctggct
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt
gtgaatgaag
<210>
<211>

<212>
<213>

15
1558
DNA

<220>

tgtcgggaat
aatatggtat
agcaattttc
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgceg
tgttctttgce
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

tcgegttggce
aataatttag
gtacatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgeccggtgceg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat

gcttagcecggc

Artificial sequence

cgattcatta
ttagggccca
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgecggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg

ccecggeecgc
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atggtataag
agttcactta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt
tctttacttc
caatgggcga
tcggtgggaa
catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctgcet

gttcttgaca
aaaaggagat
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggecgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtggsc
ttatctggtc
gggcaatatg
gctgggcttc

gcgtcgtcag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



<223>

<400> 15
cccgtcttac

tcttacaatc
caacaatgaa
cttgacatct
aggagatcaa
ttctatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgeccggtgceg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat

gcttagceggc

tgtcgggaat
aatatggtat
agcttactgt
tacaatcaat
caatgaaagc
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgecggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg

ccecggeecgc

Heterologous sequences in

tcgecgttggc
aataatttag
cgggaattcg
atggtataat
aattttcgta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt

tctttacttc

caatgggcga

tcggtgggaa

catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctget

front of a

caattaatta
ttagggccca
cgttggccga
aatttagtta
ctgaaacatc
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggcgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtgggc
ttatctggtc
gggcaatatg
gctgggcettc

gcgtcgtcag

Page 24

lactose transporter gene

atggtataag
agttcactta
ttcattaatg
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgcea
ctgtgtgcct
ggctctggcet
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

gttcttgaca
aaaaggagat
gtataaggtt
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgcg
tgttctttgc
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

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

1558



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

16

DNA
<220>
<223>

<400> 16
cccgtcttac

tcttacaatc
caacaatgaa
cttgacattt
aggagatcaa
ttctatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgccggtgceg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat

ccagtttgaa

1558

tgtcgggaat
aatatggtat
agcttactgt
tagaaacaat
caatgaaagc
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgecggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag

gtgcgttttt

Artificial sequence

Heterologous sequences in

tcgegttggce
aataatttag
cgggaattcg
atggtataat
aattttcgta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt
tctttacttc
caatgggcga
tcggtgggaa
catcgttcgc
taccgttcct

cagcgacgat

front of a

cgattcatta
ttagggccca
cgttggccga
ataacgataa
ctgaaacatc
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggecgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtggsc

ttatctggtc

Page 25

lactose transporter gene

atggtataag
agttcactta
ttcttataaa
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcect
ggctctggct
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat

tgtttctgct

gttcttgaca
aaaaggagat
tcattatctt
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgceg
tgttctttgce
gcactattat
ttattctgaa
atattaccag

tctttaagca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



actggcgatg atttttatgt ctgtactggc gggcaatatg tatgaaagca tcggtttcca

gggcgcttat ctggtgectgg gtctggtgge getgggettc accttaattt ccgtgttcac

gcttagegge cccggecccge tttccctget gegtcgtcag gtgaatgaag tcgcttaa

<210> 17
<211>
<212>
<213>

DNA
<220>
<223>

<400> 17
cccgtcttac

tcgecgttggc
aatcaataag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt

gaaaaacgcc

1471

tgtcgggaat
cgattcttat
tatgggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgetgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga

ctgctgctgg

Artificial sequence

Heterologous sequences in

tcgcgttggc
taacaatatc
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt

ctggcactat

front of a

cgattcgaat
cttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg

tatgtctgta

Page 26

lactose transporter gene

tcgecgttggc
ttttgcaggg
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgegegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc

cgtattattg

cgattcgaat
attgtgatat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt

1440

1500

1558

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc
gctgegtegt
<210> 18
<211>
<212>

<213>

<220>
<223>

<400> 18
cccgtcttac

tcgegttggce
atggtataag
agttcactta
atggtataag
aagttcactt
atgcgtagga
ttctttttct
catgacatca
ttctcgctat
tacctgctgt
ttcgggccac
ggecttttgtt
cgcagtaatt
gcctcgattg
ggctgtgcac

gccacggttg

1632
DNA
Artificial sequence

gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

tgtcgggaat
cgattcgaat
gttcttgaca
aaaaggagat
gttcttgaca
aaaaaggaga
ttttttctat
tttacttttt
accatatcag
tattccaacc
ggattattac
tgttacaata
ttaacgccgg
tcgaatttgg
tcggcatcat
tcatcctcgce

ccaatgcggt

tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

Heterologous sequences in

tcgegttggce
tcgegttggce
tcttacaatc
caacacttac
tcttacaatc
tcaacaatga
gtactattta
tatcatggga
caaaagtgat
gctgtttggt
cggcatgtta
caacatttta
tgcgccagca
tcgegegegg
gttcaccatc
cgttttactc

aggtgccaac

gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

front of a

cgattcgaat
cgattcgaat
aatatggtat
tgtcgggaat
aatatggtat
aagcaatttt
aaaaacacaa
gcctacttcc
acgggtatta
ctgctttctg
gtgatgtttg
gtaggatcga
gtagaggcat
atgtttggct
aataatcagt
tttttcgcca

cattcggcat

Page 27

catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

lactose transporter gene

tcgegttggce
tcgegttggce
aataatttag
tcgegttggce
aaataattta
cgtactgaaa
acttttggat
cgtttttccc
tttttgecgce
acaaactcgg
cgececgttctt
ttgttggteg
ttattgagaa
gtgttggctg
ttgttttctg
aaacggatgc

ttagccttaa

aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

cgattcgaat
caattaatta
ttagggccca
caattaatta
gttagggccc
catcttaatc
gttcggttta
gatttggcta
tatttctctg
gctgcgcaaa
tatttttatc
tatttatcta
agtcagccgt
ggcgectgtgt
gctgggctct
gccctcttcet

gctggcactg

1200

1260

1320

1380

1440

1471

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gaactgttca
acctacgatg
gaacagggta
attatgttct
gctggcacta
gtggttattc
aaatatatta
tgcttcttta
agcatcggtt
atttccgtgt
gaagtcgctt
<210>
<211>

<212>
<213>

19

DNA
<220>
<223>

<400> 19
cccgtcttac

tcttacaatc
caacaatgaa
cttgacatct
aggagatcaa
ttctatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc

acaatacaac

1558

gacagccaaa
tttttgacca
cgcgggtatt
ttgcgccact
ttatgtctgt
tgaaaacgct
ccagccagtt
agcaactggc
tccagggcgc
tcacgcttag

aad

tgtcgggaat
aatatggtat
agcttactgt
tacaatcaat
caatgaaagc
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga

attttagtag

actgtggttt
acagtttgct
tggctacgta
gatcattaat
acgtattatt
gcatatgttt
tgaagtgcgt
gatgattttt

ttatctggtg

cggcceceggc

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
cgggaattcg
atggtataat
aattttcgta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc

gatcgattgt

ttgtcactgt
aatttcttta
acgacaatgg
cgcatcggtg
ggctcatcgt
gaagtaccgt
ttttcagcga
atgtctgtac

ctgggtctgg

ccgctttccc

front of a

cgattcatta
ttagggccca
cgttggccga
aatttagtta
ctgaaacatc
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt

tggtggtatt

Page 28

atgttattgg
cttcgttctt
gcgaattact
ggaaaaacgc
tcgccacctc
tcctgctggt
cgatttatct
tggcgggcaa
tggcgetggg

tgctgcgtcg

lactose transporter gene

atggtataag
agttcactta
ttcattaatg
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg

tatctaggct

cgtttcctgc
tgctaccggt
taacgcctcg
cctgctgectg
agcgctggaa
gggctgettt
ggtctgtttc
tatgtatgaa
cttcacctta

tcaggtgaat

gttcttgaca
aaaaggagat
gtataaggtt
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt

tttgttttaa

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1632

60

120

180

240

300

360

420

480

540

600

660



cgccggtgceg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat
gcttagcggc
<210>
<211>

<212>
<213>

20

<220>
<223>

<400> 20

1571
DNA
Artificial sequence

ccagcagtag
gcgecggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg

ccecggececgc

aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt
tctttacttc
caatgggcga
tcggtgggaa
catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctgcet

Heterologous sequences in

cccgtcttac tgtcgggaat tcgegttggce

tcttacaatc
caacaatgaa
atggtataag
agttcactta
tgcgtaggat
tctttttett

atgacatcaa

aatatggtat
agcaggctta
gttcttgaca
aaaaggagat
tttttctatg
ttactttttt

ccatatcagc

aataatttag
cccgtcttac
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag

aaaagtgata

tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggecgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtggsc
ttatctggtc
gggcaatatg
gctgggcttc

gcgtcgtcag

front of a

cgattcatta
ttagggccca
tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc

cgggtattat

Page 29

agccgtcgca
ctgtgtgcect
ggctctggct
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

lactose transporter gene

atggtataag
agttcactta
tcgegttggce
aataatttag
gtactgaaac
cttttggatg
gtttttcccg

ttttgccgcet

gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgceg
tgttctttgce
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

gttcttgaca
aaaaggagat
cgattcatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac

atttctctgt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1558

60

120

180

240

300

360

420

480



tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt
aagtcgctta
<210>
<211>

<212>
<213>

21

<220>
<223>

<400> 21

1431
DNA
Artificial sequence

attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggcg

ccagggcgct

cacgcttagc

ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccccggec

Heterologous sequences in

cccgtcttac tgtcgggaat tcgcgttggc

tgtttagggt gttatgatat aatcacccaa

caacaatgaa agcaattttc gtactgaaac

tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggteg

gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

front of a

cgattcattt
ttagggccca

atcttaatca

Page 30

caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcgt

lactose transporter gene

aaccgataag
agttcactta

tgcgtaggat

ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

cttcttgaca
aaaaggagat

tttttctatg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1571

60

120

180



tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

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

22
1951
DNA

<220>

<223>

<400> 22

aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcegt

Artificial sequence

ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

tctttttett
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

Heterologous sequences in front of a lactose transporter gene

ggcacctgag tcgctgtctt tttcgtgaca ttcagttcgc tgcgctcacg gctctggcag

tgaatggggg taaatggcac tacaggcgcc ttttatggat tcatgcaagg aaactaccca

Page 31

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1431

60

120



taatacaaga
gtgctatctg
ttcggattat
tcatcaacag
aacaatgaaa
gacatcttac
agatcaacaa
tcgecgttggc
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca

cctgctggtg

aaagcccgtc
actttttgct
cccgtgacag
gcttacccgt
gcactgtcgg
aatcaatatg
tgaaagcaag
cgattcatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgetgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag

ggctgcttta

acgggcttct
gttcagcagt
gtcattcaga
cttactgtcg
gaattcgcgt
gtataataat
cggtatcatc
atggtataag
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gcttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct

aatatattac

cagggcgttt
tcctgccctc
ctggctaatg
ggaattcgcg
tggccgattc
ttagttaggg
aacaggctta
gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt
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tatggcgggt

tgattttcca
cacccagtaa
ttggccgatt
attaatggta
cccaagttca
cccgtcttac
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg

gaagtgcgtt

ctgctatgtg
gtctgaccac
ggcagcggta
aaaggagatc
taaggttctt
cttaaaaagg
tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt
aagtaccgtt

tttcagcgac

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



gatttatctg gtctgtttct gcttctttaa

ggcgggcaat atgtatgaaa gcatcggttt

ggcgctggge ttcaccttaa tttccgtgtt

gctgecgtcgt caggtgaatg aagtcgctta

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

23

DNA

<220>

<223>

<400> 23

1749

Artificial sequence

Heterologous sequences in

cccgtcttac tgtcgggaat tcgecgttggce

tcgegttggce
tcgegttggce
ctgtcgggaa
ggttcttgac
aaaaaggaga
ggtataaggt
ttcacttaaa
cgtaggattt
tttttetttt
gacatcaacc
tcgctattat
ctgctgtgga
gggccactgt
ttttgtttta
agtaatttcg
tcgattgtcg
tgtgcactca

acggttgcca

cgattcgaat
cgattcgaat
ttcgcgttgg
atcttacaat
tcaacaatga
tcttgacatc
aaggagatca
tttctatgta
acttttttat
atatcagcaa
tccaaccgct
ttattaccgg
tacaatacaa
acgccggtgc
aatttggtcg
gcatcatgtt

tcctcgecgt

atgcggtagg

tcgegttggce
tcgegttggce
ccgattcgaa
caatatggta
aagcttactg
ttacaatcaa
acaatgaaag
ctatttaaaa
catgggagcc
aagtgatacg
gtttggtctg
catgttagtg
cattttagta
gccagcagta
cgcgeggatg
caccatcaat
tttactcttt

tgccaaccat

gcaactggcg atgattttta tgtctgtact

ccagggcgct tatctggtge tgggtctggt

cacgcttagc ggccccggec cgctttcect

a

front of a

cgattcgaat
cgattcgaat
cgattaaagg
ttcgcgttgg
taataattta
tcgggaattc
tatggtataa
caattttcgt
aacacaaact
tacttcccgt
ggtattattt
ctttctgaca
atgtttgcgc
ggatcgattg
gaggcattta
tttggctgtg
aatcagtttg
ttcgccaaaa

tcggcattta
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lactose transporter gene

tcgegttggce
tcgegttggce
agatcaacaa
ccgattcatt
gttagggccc
gcgttggecg
taatttagtt
actgaaacat
tttggatgtt
ttttcccgat
ttgccgctat
aactcgggct
cgttctttat
ttggtggtat
ttgagaaagt
ttggctgggc
ttttctggct
cggatgcgcc

gccttaagct

cgattcgaat
cgattcgaat
tgaaagctta
aatggtataa
aagttcactt
attcattaat
agggcccaag
cttaatcatg
cggtttattc
ttggctacat
ttctctgttc
gcgcaaatac
ttttatcttc
ttatctaggc
cagccgtcgc
gctgtgtgcc
gggctctggce
ctcttctgcec

ggcactggaa

1800

1860

1920

1951

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ctgttcagac
tacgatgttt
cagggtacgc
atgttctttg
ggcactatta
gttattctga
tatattacca
ttctttaagc
atcggtttcc
tccgtgttca
gtcgcttaa

<210>
<211>

<212>
<213>

24

DNA
<220>
<223>

<400> 24
cccgtcttac

tcttacaatc
caacaatgaa
tgacatctta
gagatcaaca
ctatgtacta
tttttatcat
tcagcaaaag
aaccgctgtt
ttaccggcat

aatacaacat

1556

agccaaaact
ttgaccaaca
gggtatttgg
cgccactgat
tgtctgtacg
aaacgctgca
gccagtttga
aactggcgat
agggcgctta

cgcttagegg

tgtcgggaat
aatatggtat
agcactgtcg
caatcaatat
atgaaagcaa
tttaaaaaac
gggagcctac
tgatacgggt
tggtctgctt
gttagtgatg

tttagtagga

gtggtttttg
gtttgctaat
ctacgtaacg
cattaatcgc
tattattggc
tatgtttgaa
agtgcgtttt
gatttttatg
tctggtgctg

cccecggeccg

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
ggaattcgcg
ggtataataa
ttttcgtact
acaaactttt
ttcccgtttt
attatttttg
tctgacaaac
tttgcgecgt

tcgattgttg

tcactgtatg

ttctttactt

acaatgggcg

atcggtggga

tcatcgttcg
gtaccgttcc
tcagcgacga
tctgtactgg

ggtctggtgg

ctttccctgc

front of a

cgattcatac
ttagggccca
ttggccaatt
tttagttagg
gaaacatctt
ggatgttcgg
tcccgatttg
ccgctatttc
tcgggetgeg
tctttatttt

gtggtattta
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ttattggcgt
cgttctttgc
aattacttaa
aaaacgccct
ccacctcagc
tgctggtgss
tttatctggt
cgggcaatat
cgctgggctt

tgcgtcgtca

lactose transporter gene

taagcattat
agttcactta
aattaatggt
gcccaagttc
aatcatgcgt
tttattcttt
gctacatgac
tctgttctcg
caaatacctg
tatcttcggg

tctaggcttt

ttcctgcacc
taccggtgaa
cgcctcgatt
gctgectggcet
gctggaagtg
ctgctttaaa
ctgtttctgc
gtatgaaagc
caccttaatt

ggtgaatgaa

attcttgaca
aaaaggagat
ataaggttct
acttaaaaag
aggatttttt
ttcttttact
atcaaccata
ctattattcc
ctgtggatta
ccactgttac

tgttttaacg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1749

60

120

180

240

300

360

420

480

540

600

660



ccggtgegcec
ttggtcgcgc
tcatgttcac
tcgecgtttt
cggtaggtgc
caaaactgtg
accaacagtt
tatttggcta
cactgatcat
ctgtacgtat
cgctgcatat
agtttgaagt
tggcgatgat
gcgcttatct
ttagcggccc
<210>
<211>

<212>
<213>

25

<220>
<223>

<400> 25

1802
DNA
Artificial sequence

agcagtagag
gcggatgttt
catcaataat
actctttttc
caaccattcg
gtttttgtca
tgctaatttc
cgtaacgaca
taatcgcatc
tattggctca
gtttgaagta
gecgtttttca
ttttatgtct
ggtgctgggt

cggcccgcett

gcatttattg
ggctgtgttg
cagtttgttt
gccaaaacgg
gcatttagcc
ctgtatgtta
tttacttcgt
atgggcgaat
ggtgggaaaa
tcgttcgcca
ccgttecctgc
gcgacgattt
gtactggcgg
ctggtggegc

tccctgetgce

Heterologous sequences in

cccgtcttac tgtcgggaat tcgegttggce

tcgegttggce
ctgtcgggaa
caatatggta
ctgtcgggaa
caatatggta
aagcaggctt

ggttcttgac

cgattcgaat
ttcgecgttgg
taataattta
ttcgecgttgg
taataattta
acccgtctta

atcttacaat

tcgegttggce
ccgattcatt
gttagggccc
ccaattaatt
gttagggccc
ctgtcgggaa

caatatggta

agaaagtcag
gctgggegcet
tctggetggg
atgcgccctc
ttaagctggc
ttggcgtttc
tctttgctac
tacttaacgc
acgccctgct
cctcagcgct
tggtgggctg
atctggtctg
gcaatatgta
tgggcttcac

gtcgtcaggt

front of a

cgattcgaat
cgattaaagg
aatggtataa
aagttcactt
aatggtataa
aagttcactt
ttcgecgttgg
taataattta
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ccgtcgcagt
gtgtgcctcg
ctctggcectgt
ttctgccacg
actggaactg
ctgcacctac
cggtgaacag
ctcgattatg
gctggetggce
ggaagtggtt
ctttaaatat
tttctgettc
tgaaagcatc
cttaatttcc

gaatgaagtc

lactose transporter gene

tcgegttggce
agatcaacaa
ggttcttgac
aaaaaggaga
ggttcttgac
aaaaaggaga
ccgattcatt

gttagggccc

aatttcgaat
attgtcggca
gcactcatcc
gttgccaatg
ttcagacagc
gatgtttttg
ggtacgcggg
ttctttgcgce
actattatgt
attctgaaaa
attaccagcc
tttaagcaac
ggtttccagg
gtgttcacgc

gcttaa

cgattcgaat
tgaaagctta
atcttacaat
tcaacactta
atcttacaat
tcaacaatga
aatggtataa

aagttcactt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1556

60

120

180

240

300

360

420

480



aaaaaggaga
ttttttctat
tttacttttt
accatatcag
tattccaacc
ggattattac
tgttacaata
ttaacgccgg
tcgaatttgg
tcggcatcat
tcatcctcgc
ccaatgcggt
gacagccaaa
tttttgacca
cgcgggtatt
ttgcgccact
ttatgtctgt
tgaaaacgct
ccagccagtt
agcaactggc
tccagggcgc
tcacgcttag
aa

<210>
<211>

<212>
<213>

26
1947
DNA

<220>
<223>

tcaacaatga
gtactattta
tatcatggga
caaaagtgat
gctgtttggt
cggcatgtta
caacatttta
tgcgccagca
tcgegegegg
gttcaccatc
cgttttactc
aggtgccaac
actgtggttt
acagtttgct
tggctacgta
gatcattaat
acgtattatt
gcatatgttt
tgaagtgcgt
gatgattttt

ttatctggtg

cggcceceggc

aagcaatttt
aaaaacacaa
gcctacttcc
acgggtatta
ctgctttctg
gtgatgtttg
gtaggatcga
gtagaggcat
atgtttggct
aataatcagt
tttttcgcca
cattcggcat
ttgtcactgt
aatttcttta
acgacaatgg
cgcatcggtg
ggctcatcgt
gaagtaccgt
ttttcagcga
atgtctgtac

ctgggtctgg

ccgctttccc

Artificial sequence

cgtactgaaa
acttttggat
cgtttttccc
tttttgeccgc
acaaactcgg
cgcegttctt
ttgttggtgg
ttattgagaa
gtgttggctg
ttgttttctg
aaacggatgc
ttagccttaa
atgttattgg
cttcgttctt
gcgaattact
ggaaaaacgc
tcgccacctc
tcctgctggt

cgatttatct

tggcgggcaa
tggcgctgge

tgctgcgtcg
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catcttaatc
gttcggttta
gatttggcta
tatttctctg
gctgcgcaaa
tatttttatc
tatttatcta
agtcagccgt
ggcgectgtgt
gctgggctct
gccctcttcet
gctggcactg
cgtttcctgc
tgctaccggt
taacgcctcg
cctgctgectg
agcgctggaa
gggctgettt
ggtctgtttc
tatgtatgaa
cttcacctta

tcaggtgaat

atgcgtagga
ttctttttct
catgacatca
ttctcgctat
tacctgctgt
ttcgggccac
ggecttttgtt
cgcagtaatt
gcctcgattg
ggctgtgcac
gccacggttg
gaactgttca
acctacgatg
gaacagggta
attatgttct
gctggcacta
gtggttattc
aaatatatta
tgcttcttta
agcatcggtt
atttccgtgt

gaagtcgctt

Heterologous sequences in front of a lactose transporter gene

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1802



<400> 26
cctgagtcgc

tgggggtaaa
acaagaaaag
tatctgactt
gattatcccg
caacaggctt
atgaaagcac
tcttacaatc
caacaatgaa
gttggccgat
atttagttag
tgaaacatct
tggatgttcg
ttcccgattt
gccgctattt
ctcgggetgc
ttctttattt
ggtggtattt
gagaaagtca
ggctgggegce
ttctggctgg
gatgcgccct
cttaagctgg
attggcgttt
ttctttgcta
ttacttaacg

aacgccctgc

tgtctttttc
tggcactaca
cccgtcacgg
tttgctgttc
tgacaggtca
acccgtctta
tgtcgggaat
aatatggtat
agcaagcggt
tcattaatgg
ggcccaagtt
taatcatgcg
gtttattctt
ggctacatga
ctctgttctc
gcaaatacct
ttatcttcgg
atctaggctt
gccgtcgcag
tgtgtgcctc
gctctggetg
cttctgccac
cactggaact
cctgcaccta
ccggtgaaca

cctcgattat

tgctggctgg

gtgacattca
ggcgectttt
gcttctcagg
agcagttcct
ttcagactgg
ctgtcgggaa
tcgegttggce
aataatttag
atcatcaaca
tataaggttc
cacttaaaaa
taggattttt
tttcttttac
catcaaccat
gctattattc
gctgtggatt
gccactgtta
ttgttttaac
taatttcgaa
gattgtcggc
tgcactcatc
ggttgccaat
gttcagacag
cgatgttttt
gggtacgcegg
gttctttgcg

cactattatg

gttcgctgceg
atggattcat
gcgttttatg
gccctctgat
ctaatgcacc
ttcgecgttgg
cgattcatta
ttagggccca
ggcttacccg
ttgacatctt
ggagatcaac
tctatgtact
ttttttatca
atcagcaaaa
caaccgctgt
attaccggca
caatacaaca
gccggtgcegc
tttggtcgceg
atcatgttca
ctcgecgttt
gcggtaggtg
ccaaaactgt
gaccaacagt
gtatttggct
ccactgatca

tctgtacgta
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ctcacggctc
gcaaggaaac
gcgggtctge
tttccagtct
cagtaaggca
ccgattaaag
atggtataag
agttcactta
tcttactgtc
acaatcaata
aatgaaagca
atttaaaaaa
tgggagccta
gtgatacggg
ttggtctgct
tgttagtgat
ttttagtagg
cagcagtaga
cgcggatgtt
ccatcaataa
tactcttttt
ccaaccattc
ggtttttgtc
ttgctaattt
acgtaacgac
ttaatcgcat

ttattggctc

tggcagtgaa
tacccataat
tatgtggtgc
gaccacttcg
gcggtatcat
gagatcaaca
gttcttgaca
aaaaggagat
gggaattcgc
tggcataata
attttcgtac
cacaaacttt
cttcccgttt
tattattttt
ttctgacaaa
gtttgcgeccg
atcgattgtt
ggcatttatt
tggctgtgtt
tcagtttgtt
cgccaaaacg
ggcatttagc
actgtatgtt
ctttacttcg
aatgggcgaa

cggtgggaaa

atcgttcgcc

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



acctcagcgc
ctggtgggct
tatctggtct
ggcaatatgt
ctgggcttca
cgtcgtcagg
<210>
<211>

<212>
<213>

27

DNA
<220>
<223>

<400> 27
cccgtcttac

tcgecgttggc
atggtataag
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc

aactgttcag

1511

tggaagtggt
gctttaaata
gtttctgctt
atgaaagcat
ccttaatttc

tgaatgaagt

tgtcgggaat
cgattcgaat
gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta

acCagccaaaa

tattctgaaa
tattaccagc
ctttaagcaa
cggtttccag
cgtgttcacg

cgcttaa

Artificial sequence

Heterologous sequences in

tcgecgttggc
tcgecgttggc
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc

ctgtggtttt

acgctgcata
cagtttgaag
ctggcgatga
ggcgcttatc

cttagcggcc

front of a

cgattcgaat
cgattcgaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt

tgtcactgta
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tgtttgaagt
tgcgtttttc
tttttatgtc
tggtgctgge

ccggeccgcet

lactose transporter gene

tcgcgttggc
tcgcgttggc
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag

tgttattggc

accgttcctg
agcgacgatt
tgtactggcg
tctggtggcg

ttccctgcetg

cgattcgaat
caattaatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgetgtgtg
ctgggctctg
ccctcttctg
ctggcactgg

gtttcctgca

1680

1740

1800

1860

1920

1947

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt
aagtcgctta
<210>
<211>

<212>
<213>

28

<220>
<223>

<400> 28
cctgagtcgc

tgggggtaaa
acaagaaaag
tatctgactt
gattatcccg
caacaggctt
atgaaagcac
tcttacaatc
caacaatgaa
gttggccgat
aatttagtta
actgaaacat

ttttggatgt

1950
DNA
Artificial sequence

ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcegct
cacgcttagc

a

tgtctttttc
tggcactaca
cccgtcacgg
tttgctgttc
tgacaggtca
acccgtctta
tgtcgggaat
aatatggtat
agcaagcggt
tcattaatgg
gggcccaagt
cttaatcatg

tcggtttatt

cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

Heterologous sequences in

gtgacattca
ggcgectttt
gcttctcagg
agcagttcct
ttcagactgg
ctgtcgggaa
tcgegttggce
aataatttag
atcatcaaca
tataaggttc
tcacttaaaa
cgtaggattt

ctttttcttt

atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

front of a

gttcgctgceg
atggattcat
gcgttttatg
gccctctgat
ctaatgcacc
ttcgcgttgg
cgattcatta
ttagggccca
ggcttacccg
tttgacatct
aaggagatca

ttttctatgt

ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc

gctgegtcegt

lactose transporter gene

ctcacggctc
gcaaggaaac
gcgggtetge
tttccagtct
cagtaaggca
ccgattaaag
atggtataag
agttcactta
tcttactgtc
tacaatcaat
acaatgaaag

actatttaaa

gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

tggcagtgaa
tacccataat
tatgtggtgc
gaccacttcg
gcggtatcat
gagatcaaca
gttcttgaca
aaaaggagat
gggaattcgc
atggtataat
caattttcgt

adacCacCaaac

tactttttta tcatgggagc ctacttcccg

Page 39

1020

1080

1140

1200

1260

1320

1380

1440

1500

1511

60

120

180

240

300

360

420

480

540

600

660

720

780



tttttcccga
tttgccgcta
aaactcgggc
ccgttcttta
gttggtggta
attgagaaag
gttggctggg
gttttctggc
acggatgcgc
agccttaagc
gttattggcg
tcgttctttg
gaattactta
aaaaacgccc
gccacctcag
ctgctggtgg
atttatctgg
gcgggcaata
gcgetgggct
ctgecgtcgtc
<210>
<211>

<212>
<213>

29
1551
DNA

<220>

<223>

<400> 29

tttggctaca
tttctctgtt
tgcgcaaata
tttttatctt
tttatctagg
tcagccgtcg
cgctgtgtgc
tgggctctgg
cctcttctgc
tggcactgga
tttcctgcac
ctaccggtga
acgcctcgat
tgctgctggc
cgctggaagt
gctgctttaa
tctgtttctg
tgtatgaaag
tcaccttaat

aggtgaatga

tgacatcaac
ctcgctatta
cctgctgtgg
cgggccactg
cttttgtttt
cagtaatttc
ctcgattgtc
ctgtgcactc
cacggttgcc
actgttcaga
ctacgatgtt
acagggtacg
tatgttcttt
tggcactatt
ggttattctg
atatattacc
cttctttaag
catcggtttc
ttccgtgttc

agtcgcttaa

Artificial sequence

catatcagca
ttccaaccgc
attattaccg
ttacaataca
aacgccggtg
gaatttggtc
ggcatcatgt
atcctcgccg
aatgcggtag
cagccaaaac
tttgaccaac
cgggtatttg
gcgccactga
atgtctgtac
aaaacgctgc
agccagtttg
caactggcga
cagggcgctt

acgcttagcg

aaagtgatac
tgtttggtct
gcatgttagt
acattttagt
cgccagcagt
gcgecgeggat
tcaccatcaa
ttttactctt
gtgccaacca
tgtggttttt
agtttgctaa
gctacgtaac
tcattaatcg
gtattattgg
atatgtttga
aagtgcgttt
tgatttttat
atctggtgct

gcceeggecc

gggtattatt
gctttctgac
gatgtttgcg
aggatcgatt
agaggcattt
gtttggctgt
taatcagttt
tttcgccaaa
ttcggcattt
gtcactgtat

tttctttact

gacaatgggc

catcggtggg

ctcatcgttc
agtaccgttc
ttcagcgacg
gtctgtactg

gggtctggtyg

gctttccctg

Heterologous sequences in front of a lactose transporter gene

cccgtcttac tgtcgggaat tcgcgttggec cgattcatta atggcataag gttcttgaca

tcttacaatc aatatggtat aataatttag ttagggccca agttcactta aaaaggagat
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840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1950

60

120



caacacttac
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

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

30
1431
DNA

<220>

tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

tcgegttggce
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc

gctgegtcegt

Artificial sequence

caattaatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttcectg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

Page 41

atggtataag
agttcactta
tgcgtatgat
tctttttett
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1551



<223>

<400> 30
cccgtcttac

tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccccggec

<210>
<211>
<212>

31
1551
DNA

tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

Heterologous sequences in

tcgecgttggc
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcgt

front of a

cgattcatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgetgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

Page 42

lactose transporter gene

atggtataag
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggcg

ccagggcgct

cacgcttagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1431



<213>

<220>
<223>

<400> 31
cccgtcttac

tcttacaatc
caacacttac
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

tgtcgggaat
aatatggtat
tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac

tgtctgtact

tgggtctggt

Artificial sequence

Heterologous sequences in

tcgegttggce
aataatttag
tcgegttggce
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat

ggcgetgggc

front of a

cgattcattc
ttagggccca
caattaatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa

ttcaccttaa

Page 43

lactose transporter gene

aatccaatag
agttcactta
atggtataag
agttcactta
tgcgtaggat
tctttttett
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt

tttccgtgtt

gttcttgaca
aaaaggagat
gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcegct

cacgcttagc

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



ggccccggece cgetttcecct gectgegtecgt caggtgaatg aagtcgectta a

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

32

DNA
<220>
<223>

<400> 32
cccgtcttac

tcttacaatc
caacaatgaa
cttgacattt
aggagatcaa
ttctatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgcecggtgeg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc

gtctgtacgt

1558

tgtcgggaat
aatatgggat
agcttactgt
tagaaacaat
caatgaaagc
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgeggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca

attattggct

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
cgggaattcg
atggtataat
aattttcgta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt

tctttacttc

caatgggcga

tcggtgggaa

catcgttcgc

front of a

cgattcatta
ttagggccca
cgttggccga
ataacgataa
ctgaaacatc
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggcgtt
gttctttgct
attacttaac
aaacgccctg

cacctcagcg

Page 44

lactose transporter gene

atggtataag
agttcactta
ttcttataaa
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcct
ggctctggcet
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg

ctggaagtgg

gttcttgaca
aaaaggagat
tcattatctt
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgcg
tgttctttgc
gcactattat

ttattctgaa

1551

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat
gcttagcecggc
<210>
<211>

<212>
<213>

33

<220>
<223>

<400> 33
cccgtcttac

tcgecgetggce
ctgtcgggaa
caatatggta
aagcaatttt
aaaaacacaa
gcctacttcc
acgggtatta
ctgctttctg
gtgatgtttg
gtaggatcga
gtagaggcat
atgtttggct
aataatcagt
tttttcgcca
cattcggcat
ttgtcactgt

aatttcttta

1542
DNA
Artificial sequence

atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg

ccecggececgc

tgtcgggaat
cgattcgaat
ttcgcgttgg
taataattta
cgtactgaaa
acttttggat
cgtttttccc
tttttgecgce
acaaactcgg
cgececgttcectt
ttgttggteg
ttattgagaa
gtgttggctg
ttgttttctg
aaacggatgc
ttagccttaa
atgttattgg

cttcgttctt

taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctgcet

Heterologous sequences in

tcgegttggce
tcgegttggce
ccgattcatt
gttagggccc
catcttaatc
gttcggttta
gatttggcta
tatttctctg
gctgcgcaaa
tatttttatc
tatttatcta
agtcagccgt
ggcgectgtgt
gctgggctct
gccctcttcet
gctggcactg
cgtttcctgc

tgctaccggt

gctggtggsc
ttatctggtc
gggcaatatg
gctgggcttc

gcgtcgtcag

front of a

cgattcgaat
cgattaaagg
aatggtataa
aagttcactt
atgcgtagga
ttctttttct
catgacatca
ttctcgctat
tacctgctgt
ttcgggccac
ggcttttgtt
cgcagtaatt
gcctcgattg
ggctgtgcac
gccacggttg
gaactgttca
acctacgatg

gaacagggta

Page 45

tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

lactose transporter gene

tcgegttggce
agatcaacta
ggctcttgac
aaaaaggaga
ttttttctat
tttacttttt
accatatcag
tattccaacc
ggattattac
tgttacaata
ttaacgccgg
tcgaatttgg
tcggcatcat
tcatcctcgce
ccaatgcggt
gacagccaaa
tttttgacca

cgecgggtatt

atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

cgattcgaat
tgaaagctta
atcttacaat
tcaacaatga
gtactattta
tatcatggga
caaaagtgat
gctgtttggt
cggcatgtta
caacatttta
tgcgccagca
tcgegegegg
gttcaccatc
cgttttactc
aggtgccaac
actgtggttt
acagtttgct

tggctacgta

1320

1380

1440

1500

1558

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



acgacaatgg
cgcatcggtg
ggctcatcgt
gaagtaccgt
ttttcagcga
atgtctgtac

ctgggtctgg

ccgctttccc

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

34

DNA
<220>
<223>

<400> 34
cccgtcttac

tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgecgegegga
ttcaccatca
gttttactct

ggtgccaacc

1431

gcgaattact
ggaaaaacgc
tcgccacctc
tcctgctggt

cgatttatct

tggcgggcaa
tggcgetgge

tgctgcgtcg

tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa

attcggcatt

taacgcctcg
cctgctgectg
agcgctggaa
gggctgettt
ggtctgtttc
tatgtatgaa
cttcacctta

tcaggtgaat

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg

tagccttaag

attatgttct
gctggcacta
gtggttattc
aaatatatta
tgcttcttta
agcatcggtt
atttccgtgt

gaagtcgctt

front of a

cgattcatac
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgetgtgtg
ctgggctctg
ccctcttctg

ctggcactgg

Page 46

ttgcgccact
ttatgtctgt
tgaaaacgct
ccagccagtt
agcaactggc
tccagggcgc
tcacgcttag

aad

lactose transporter gene

tacccataat
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc

aactgttcag

gatcattaat
acgtattatt
gcatatgttt
tgaagtgcgt
gatgattttt

ttatctggtg

cggcceeggc

gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta

aCagccCaaaa

1140

1200

1260

1320

1380

1440

1500

1542

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

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

35

<220>
<223>

<400> 35

1551
DNA
Artificial sequence

tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc

gctgegtcegt

Heterologous sequences in

cccgtcecttac tgtcgggaat tcgegttggce

tcttacaatc
caacacttac
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag

cgegegegga

aatatggtat
tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt

tgtttggctg

aataatttag
tcgegttggce
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gccgttcttt
tgttggtggt

tattgagaaa

tgttggctgg

gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

front of a

cgattcatta
ttagggccca
caattaatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc

gcgctgtgtg
Page 47

cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

lactose transporter gene

atggtataag
agttcactta
atggtataag
agttcactta
tgcgtaggat
tctttttett
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt

cctcgattgt

ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

gttcttgaca
aaaaggagat
gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt

cggcatcatg

900

960

1020

1080

1140

1200

1260

1320

1380

1431

60

120

180

240

300

360

420

480

540

600

660

720

780



ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccccggec

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

36

DNA
<220>
<223>

<400> 36
cccgtcttac

tcgecgttggc
ttttgcggga
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc

ggcatgttag

1491

ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

tgtcgggaat
cgattcgaat
attatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga

tgatgtttgc

tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcegt

Artificial sequence

Heterologous sequences in

tcgecgttggc
tcgecgttggc
aatcacaagg
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg

gcecgttcecttt

ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

front of a

cgattcgaat
cgattcttac
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat

atttttatct

Page 48

gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

lactose transporter gene

tcgcgatggc
acgatatata
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg

tcgggccact

catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggceg

ccagggcgct

cacgcttagc

cgattcgaat
cttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc

gttacaatac

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1551

60

120

180

240

300

360

420

480

540



aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

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

37

<220>
<223>

<400> 37
cccgtcttac

tcttacaggg
aaacatctta
gatgttcggt
cccgatttgg

cgctatttct

cgggectgegc

1405
DNA
Artificial sequence

taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

tgtcgggaat
cccaagttca
atcatgcgta
ttattctttt
ctacatgaca
ctgttctcgc

aaatacctgc

tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc

gctgegtcegt

Heterologous sequences in

tcgegttggce
cttaaaaagg
ggattttttc
tcttttactt
tcaaccatat
tattattcca

tgtggattat

atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

front of a

caattaatta
agatcaacaa
tatgtactat
ttttatcatg
cagcaaaagt
accgctgttt

taccggcatg

Page 49

gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

lactose transporter gene

atggtataag
tgaaagcaat
ttaaaaaaca
ggagcctact
gatacgggta
ggtctgcttt

ttagtgatgt

taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcegct
cacgcttagc

a

gttcttgaca
tttcgtactg
caaacttttg
tccegttttt
ttatttttgc
ctgacaaact

ttgcgeccgtt

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1491

60

120

180

240

300

360

420



ctttattttt
tggtatttat
gaaagtcagc
ctgggcgetg
ctggctggsgc
tgcgeccctct
taagctggca
tggcgtttcc
ctttgctacc
acttaacgcc
cgccctgetg
ctcagcgctg
ggtgggctgc
tctggtctgt
caatatgtat
gggcttcacc
tcgtcaggtg
<210>
<211>

<212>
<213>

38

DNA
<220>
<223>

<400> 38
cccgtcttac

tcgecgttggc
ttttgcggga
caacaatgaa

tactatttaa

1491

atcttcgggc
ctaggctttt
cgtcgcagta
tgtgcctcga
tctggctgtg
tctgccacgg
ctggaactgt
tgcacctacg
ggtgaacagg
tcgattatgt
ctggctggca
gaagtggtta
tttaaatata
ttctgcttct
gaaagcatcg
ttaatttccg

aatgaagtcg

tgtcgggaat
cgattcgaat
attatggtat
agcaattttc

dadadaCacaaa

cactgttaca
gttttaacgc
atttcgaatt
ttgtcggcat
cactcatcct
ttgccaatgc
tcagacagcc
atgtttttga
gtacgcgggt
tctttgecgcc
ctattatgtc
ttctgaaaac
ttaccagcca
ttaagcaact
gtttccaggg
tgttcacgct

cttaa

Artificial sequence

Heterologous sequences in

tcgecgttggc
tcgecgttggc
aatcacaagg
gtactgaaac

cttttggatg

atacaacatt
cggtgcgcca
tggtcgegeg
catgttcacc
cgcecgtttta
ggtaggtgcc
aaaactgtgg
ccaacagttt
atttggctac
actgatcatt
tgtacgtatt
gctgcatatg
gtttgaagtg
ggcgatgatt
cgcttatctg

tagcggcccc

front of a

cgattcgaat
cgattcttac
ttagggccca
atcttaatca

ttcggtttat

Page 50

ttagtaggat
gcagtagagg
cggatgtttg
atcaataatc
ctctttttcg
aaccattcgg
tttttgtcac
gctaatttct
gtaacgacaa
aatcgcatcg
attggctcat
tttgaagtac
cgtttttcag
tttatgtctg
gtgctgggtc

ggcccgettt

lactose transporter gene

tcgecgttggc
acgatatata
agttcactta
tgcgtaggat

tetttttctt

cgattgttgg
catttattga
gctgtgttgg
agtttgtttt
ccaaaacgga
catttagcct
tgtatgttat
ttacttcgtt
tgggcgaatt
gtgggaaaaa
cgttcgccac
cgttcctgct

cgacgattta

tactggcggg
tggtggcgct

ccctgetgeg

cgattcgaat
cttcttgaca
aaaaggagat
tttttctatg

ttactttttt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1405

60

120

180

240

300



atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

<210> 39
<211>
<212>
<213>

<220>
<223>

<400> 39

2116
DNA
Artificial sequence

cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc

gctgegtcegt

Heterologous sequences in

cctgagtcge tgtctttttc gtgacattca

tgggggtaaa tggcactaca ggcgectttt

acaagaaaag cccgtcacgg gcttctcagg

atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

front of a

gttcgctgceg
atggattcat

gcgttttatg

Page 51

atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

lactose transporter gene

ctcacggctc

gcaaggaaac

gcgggtctgc

ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

tggcagtgaa
tacccataat

tatgtggtgc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1491

60

120

180



tatctgactt
gattatcccg
caacaggctt
ggttcttgac
aaaaaggaga
ggtataaggt
ttcacttaaa
cattaatggt
gcccaagttc
aattaatggt
gcccaagttc
aatcatgcgt
tttattcttt
gctacatgac
tctgttctcg
caaatacctg
tatcttcggg
tctaggcttt
ccgtcgcagt
gtgtgcctcg
ctctggctgt
ttctgccacg
actggaactg
ctgcacctac
cggtgaacag

ctcgattatg

gctggetggc

tttgctgttc
tgacaggtca
acccgtctta
atcttacaat
tcaacaatga
tcttgacatc
aaggagatca
ataaggttct
acttaaaaag
ataaggttct
acttaaaaag
aggatttttt
ttcttttact
atcaaccata
ctattattcc
ctgtggatta
ccactgttac
tgttttaacg
aatttcgaat
attgtcggca
gcactcatcc
gttgccaatg
ttcagacagc
gatgtttttg
ggtacgcggg
ttctttgcgc

actattatgt

agcagttcct
ttcagactgg
ctgtcgggaa
caatatggta
aagcttactg
ttacaatcaa
acaatgaaag
tgacatctta
gagatcaaca
tgacatctta
gagatcaaca
ctatgtacta
tttttatcat
tcagcaaaag
aaccgctgtt
ttaccggcat
aatacaacat
ccggtgegcec
ttggtcgcgc
tcatgttcac
tcgecegtttt
cggtaggtgc
caaaactgtg
accaacagtt
tatttggcta
cactgatcat

ctgtacgtat

gccctctgat
ctaatgcacc
ttcgecgttgg
taataattta
tcgggaattc
tatggtataa
cttactgtcg
caatcaatat
cttactgtcg
caatcaatat
atgaaagcaa
tttaaaaaac
gggagcctac
tgatacgggt
tggtctgctt
gttagtgatg
tttagtagga
agcagtagag
gcggatgttt
catcaataat
actctttttc
caaccattcg
gtttttgtca
tgctaatttc
cgtaacgaca
taatcgcatc

tattggctca

Page 52

tttccagtct
cagtaaggca
ccgattcatt
gttagggccc
gcgttggecg
taatttagtt
ggaattcgcg
ggtataataa
ggaattcgcg
ggtataataa
ttttcgtact
acaaactttt
ttcccgtttt
attatttttg
tctgacaaac
tttgcgecgt
tcgattgttg
gcatttattg
ggctgtgttg
cagtttgttt
gccaaaacgg
gcatttagcc
ctgtatgtta
tttacttcgt
atgggcgaat

ggtgggaaaa

tcgttcgcca

gaccacttcg
gcggtatcat
aatggtataa
aagttcactt
attcattaat
agggcccaag
ttggccgatt
tttagttagg
ttggccaatt
tttagttagg
gaaacatctt
ggatgttcgg
tcccgatttg
ccgctatttc
tcgggetgeg
tctttatttt
gtggtattta
agaaagtcag
gctgggcegct
tctggetggg
atgcgccctc
ttaagctggc
ttggcgtttc
tctttgctac
tacttaacgc
acgccctgct

cctcagcgct

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



ggaagtggtt
ctttaaatat
tttctgettc
tgaaagcatc
cttaatttcc
gaatgaagtc
<210>
<211>

<212>
<213>

40

<220>
<223>

<400> 40
tgtctttttc

tggcactaca
cccgtcacgg
tttgctgttc
tgacaggtca
acccgtctta
atcttacaat
tcaacaatga
tcttgacatc
aaggagatca
aaggttcttg
ttaaaaagga
atggtataag
agttcactta
aattaatggg
gttcggttta

gatttggcta

2122
DNA
Artificial sequence

attctgaaaa
attaccagcc
tttaagcaac
ggtttccagg
gtgttcacgc

gcttaa

gtgacattca
ggcgectttt
gcttctcagg
agcagttcct
ttcagactgg
ctgtcgggaa
caatatggta
aagcttactg
ttacaatcaa
acaatgaaag
acatcttaca
gatcaacaat
gttcttgaca
aaaaggagat
tataagggtt
ttctttttct

catgacatca

cgctgcatat
agtttgaagt
tggcgatgat
gcgcttatct

ttagcggccc

Heterologous sequences in

gttcgctgceg
atggattcat
gcgttttatg
gccctctgat
ctaatgcacc
ttcgecgttgg
taataattta
tcgggaattc
tatggtataa
cactgtcggg
atcaatatgg
gaaagcttac
tcttacaatc
caacacttta
ccttgacaat
tttacttttt

accatatcag

gtttgaagta
gecgtttttca
ttttatgtct
ggtgctgggt

cggcccgcett

front of a

ctcacggctc
gcaaggaaac
gcgggtcetge
tttccagtct
cagtaaggca
ccgattcatt
gttagggccc
gcgttggecg
taatttagtt
aattcgcgtt
tataataatt
tgtcgggaat
aatatggtat
ctgtcgggga
gtactattta
tatcatggga

caaaagtgat

Page 53

ccgttecctgc
gcgacgattt
gtactggcgg
ctggtggegc

tccctgetgce

lactose transporter gene

tggcagtgaa
tacccataat
tatgtggtgc
gaccacttcg
gcggtatcat
aatggtataa
aagttcactt
attcattaat
agggcccaag
ggccgattca
tagttagggc
tcgegttggce
aataatttag
attcgccgtt
aaaaacacaa
gcctacttcc

acgggtatta

tggtgggctg
atctggtctg
gcaatatgta
tgggcttcac

gtcgtcaggt

tgggggtaaa

acaagaaaag
tatctgactt
gattatcccg
caacaggctt
ggttcttgac
aaaaaggaga
ggtataaggt
ttcacttaaa
ttaatggtat
ccaagttcac
cgattcatta
ttagggccca
gggccaattt
acttttggat
cgtttttccc

tttttgecgce

1860

1920

1980

2040

2100

2116

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



tatttctctg
gctgcgcaaa
tatttttatc
tatttatcta
agtcagccgt
ggcgectgtgt
gctgggctct
gccctcttcet
gctggcactg
cgtttcctgc
tgctaccggt
taacgcctcg
cctgctgectg
agcgctggaa
gggctgettt
ggtctgtttc
tatgtatgaa
cttcacctta
tcaggtgaat
<210>
<211>

<212>
<213>

41

DNA

<220>

<223>

<400> 41

2130

ttctcgctat
tacctgctgt
ttcgggccac
ggecttttgtt
cgcagtaatt
gcctcgattg
ggctgtgcac
gccacggttg
gaactgttca
acctacgatg
gaacagggta
attatgttct
gctggcacta
gtggttattc
aaatatatta
tgcttcttta
agcatcggtt
atttccgtgt

gaagtcgctt

tattccaacc
ggattattac
tgttacaata
ttaacgccgg
tcgaatttgg
tcggcatcat
tcatcctcgc
ccaatgcggt
gacagccaaa
tttttgacca
cgcgggtatt
ttgcgccact
ttatgtctgt
tgaaaacgct
ccagccagtt
agcaactggc
tccagggcgc
tcacgcttag

ad

Artificial sequence

Heterologous sequences in

tcgctgtctt tttcgtgaca ttcagttcgc

taaatggcac tacaggcgcc ttttatggat

aaagcccgtc acgggcttct cagggecgttt

gctgtttggt
cggcatgtta
caacatttta
tgcgccagca
tcgegegegg
gttcaccatc
cgttttactc
aggtgccaac
actgtggttt
acagtttgct
tggctacgta
gatcattaat
acgtattatt
gcatatgttt
tgaagtgcgt
gatgattttt

ttatctggtg

cggcceceggc

front of a

tgcgctcacg
tcatgcaagg

tatggcgggt

Page 54

ctgectttctg
gtgatgtttg
gtaggatcga
gtagaggcat
atgtttggct
aataatcagt
tttttcgcca
cattcggcat
ttgtcactgt
aatttcttta
acgacaatgg
cgcatcggtg
ggctcatcgt
gaagtaccgt
ttttcagcga
atgtctgtac

ctgggtctgg

ccgctttccc

lactose transporter gene

gctctggcag
aaactaccca

ctgctatgtg

acaaactcgg
cgcegttctt
ttgttggteg
ttattgagaa
gtgttggctg
ttgttttctg
aaacggatgc
ttagccttaa
atgttattgg
cttcgttctt
gcgaattact
ggaaaaacgc
tcgccacctc
tcctgctggt

cgatttatct

tggcgggcaa
tggcgetgeg

tgctgcgtcg

tgaatgggsse

taatacaaga

gtgctatctg

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2122

60

120

180



actttttgct
cccgtgacag
gcttacccgt
tgacatctta
gagatcaaca
aggttcttga
taaaaaggag
gtataagggt
tcacttagaa
attaatggta
cccaagttca
attcatggta
ttttggatgt
tttttcccga
tttgccgcta
aaactcgggc
ccgttcttta
gttggtggta
attgagaaag
gttggctggg
gttttctggc
acggatgcgc
agccttaagc
gttattggcg
tcgttctttg
gaattactta
aaaaacgccc

gccacctcag

gttcagcagt
gtcattcaga
cttactgtcg
caatcaatat
atgaaagctt
catcttacaa
atcaacaatg
cttgacatct
aggagatcaa
taaggttctt
cttaaaaagg
taaggttctt
tcggtttatt
tttggctaca
tttctctgtt
tgcgcaaata
tttttatctt
tttatctagg
tcagccgtcg
cgctgtgtgc
tgggctctgg
cctcttctgc
tggcactgga
tttcctgcac
ctaccggtga
acgcctcgat
tgctgctggce

cgctggaagt

tcctgccectc
ctggctaatg
ggaattcgcg
ggtataataa
actgtcggga
tcaatatggt
aaagcactgt
tacaatcaat
caatgaaagc
gacatcttac
agatcaacac
gacatcttac
ctttttcttt
tgacatcaac
ctcgctatta
cctgectgtgg
cgggccactg
cttttgtttt
cagtaatttc
ctcgattgtc
ctgtgcactc
cacggttgcc
actgttcaga
ctacgatgtt
acagggtacg
tatgttcttt
tggcactatt

ggttattctg

tgattttcca
cacccagtaa
ttggccgatt
tttagttagg
attcgcgttg
ataataattt
cgggaattcg
atggtataat
ttactgtcgg
aatctatatg
ttactgtcgc
aatcaaatgt
tactttttta
catatcagca
ttccaaccgc
attattaccg
ttacaataca
aacgccggtg
gaatttggtc
ggcatcatgt
atcctcgccg
aatgcggtag
cagccaaaac
tttgaccaac
cgggtatttg
gcgccactga
atgtctgtac

aaaacgctgc
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gtctgaccac
ggcagcggta
cattaatggt
gcccaagttc
gccgattcat
agttagggcc
cgttggccga
aatttaggta
gaattcgcgt
gtatcataat
gaattcgcgt
actatttaaa
tcatgggagc
aaagtgatac
tgtttggtct
gcatgttagt
acattttagt
cgccagcagt
gcgecgeggat
tcaccatcaa
ttttactctt
gtgccaacca
tgtggttttt
agtttgctaa
gctacgtaac
tcattaatcg
gtattattgg

atatgtttga

ttcggattat
tcatcaacag
ataaggttct
acttaaaaag
taatggtata
caagttcact
ttcattaatg
ggggccaagt
tggccgattc
atacttaggg
tggccaatta
aaacacaaac
ctacttcccg
gggtattatt
gctttctgac
gatgtttgcg
aggatcgatt
agaggcattt
gtttggctgt
taatcagttt
tttcgccaaa
ttcggcattt
gtcactgtat
tttctttact
gacaatgggc
catcggtggsg
ctcatcgttc

agtaccgttc

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



ctgctggtgg
atttatctgg
gcgggcaata
gcgetgggct
ctgecgtcgtc
<210>
<211>

<212>
<213>

42

DNA
<220>
<223>

<400> 42
gcccgtcacg

ttttgctgtt
gtgacaggtc
tacccgtctt
catcttacaa
atcaacaatg
ttcttgacat
aaaggagatc
taaggttctt
cttaaaaagg
ggattttttc
tcttttactt
tcaaccatat
tattattcca
tgtggattat
cactgttaca

gttttaacgc

1865

gctgctttaa
tctgtttctg
tgtatgaaag
tcaccttaat

aggtgaatga

ggcttctcag
cagcagttcc
attcagactg
actgtcggga
tcaatatggt
aaagcttact
cttacaatca
aacaatgaaa
gacatcttac
agatcaacaa
tatgtactat
ttttatcatg
cagcaaaagt
accgctgttt
taccggcatg

atacaacatt

cggtgcgcca

atatattacc
cttctttaag
catcggtttc
ttccgtgttc

agtcgcttaa

Artificial sequence

Heterologous sequences in

ggcgttttat
tgccctctga
gctaatgcac
attcgcgttg
ataataattt
gtcgggaatt
atatggtata
gcactgtcgg
aatcaatatg
tgaaagcaat
ttaaaaaaca
ggagcctact
gatacgggta
ggtctgettt
ttagtgatgt
ttagtaggat

gcagtagagg

agccagtttg
caactggcga
cagggcgctt

acgcttagcg

front of a

ggcgggtctg

ttttccagtc
ccagtaaggc
gccgattcat
agttagggcc
cgecgttggcc
ataatttagt
gaattcgcgt
gtataataat
tttcgtactg
caaacttttg
tcccgttttt
ttatttttgc
ctgacaaact
ttgcgcegtt
cgattgttgg

catttattga

Page 56

aagtgcgttt
tgatttttat
atctggtgct

gcceeggecc

lactose transporter gene

ctatgtggtg
tgaccacttc
agcggtatca
taatggtata
caagttcact
gattcattaa
tagggcccaa
tggccaatta
ttagttaggg
aaacatctta
gatgttcggt
cccgatttgg
cgctatttct
cgggetgegc
ctttattttt
tggtatttat

gaaagtcagc

ttcagcgacg
gtctgtactg

gggtctggtg

gctttccctg

ctatctgact
ggattatccc
tcaacaggct
aggttcttga
taaaaaggag
tggtataagg
gttcacttaa
attaatggta
cccaagttca
atcatgcgta
ttattctttt
ctacatgaca
ctgttctcgc
aaatacctgc
atcttcgggc
ctaggctttt

cgtcgcagta

1920

1980

2040

2100

2130

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



atttcgaatt
ttgtcggcat
cactcatcct
ttgccaatgc
tcagacagcc
atgtttttga
gtacgcgggt
tctttgegcec
ctattatgtc
ttctgaaaac
ttaccagcca
ttaagcaact
gtttccaggg
tgttcacgct
cttaa
<210>
<211>

<212>
<213>

43

<220>
<223>

<400> 43
gctgttcagc

caggtcattc
cgtcttactg
ttacaatcaa
acaatgaaag
tgacatctta
ggagatcaac

ggttcttgac

1802
DNA
Artificial sequence

tggtcgegeg
catgttcacc
cgccgtttta
ggtaggtgcc
aaaactgtgg
ccaacagttt
atttggctac
actgatcatt
tgtacgtatt
gctgcatatg
gtttgaagtg
ggcgatgatt
cgcttatctg

tagcggcccc

agttcctgcc
agactggcta
tcgggaattc
tatggtataa
cttactgtcg
caatcaatat
aatgaaagca

atcttacaat

cggatgtttg
atcaataatc
ctctttttcg
aaccattcgg
tttttgtcac
gctaatttct
gtaacgacaa
aatcgcatcg
attggctcat
tttgaagtac
cgtttttcag
tttatgtctg
gtgctgggtc

ggcccgcettt

Heterologous sequences in

ctctgatttt
atgcacccag
gcgttggecg
taatttagtt
ggaattcgcg
gggtataata
ctgtcgggaa

caatatggta

gctgtgttgg
agtttgtttt
ccaaaacgga
catttagcct
tgtatgttat
ttacttcgtt
tgggcgaatt
gtgggaaaaa
cgttcgccac
cgttcctgct

cgacgattta

tactggcggg
tggtggegct

ccctgetgeg

front of a

ccagtctgac
taaggcagcg
attcattaat
agggcccaag
ttggccgatt
atttagttag
ttcgecgttgg
taataattta

Page 57

ctgggegcetg
ctggcetgggc
tgcgccctct
taagctggca
tggecgtttcc
ctttgctacc
acttaacgcc
cgccctgcetg
ctcagcgctg
ggtgggctgc
tctggtctgt
caatatgtat
gggcttcacc

tcgtcaggtg

lactose transporter gene

cacttcggat
gtatcatcaa
ggtataaggt
ttcacttaaa
cattaatggt
ggcccaagtt
ccgattcatt

gttagggccc

tgtgcctcga
tctggctgtg
tctgccacgg
ctggaactgt
tgcacctacg
ggtgaacagg
tcgattatgt
ctggctggca
gaagtggtta
tttaaatata
ttctgcttct
gaaagcatcg
ttaatttccg

aatgaagtcg

tatcccgtga
caggcttacc
tcttgacatc
aaggagatca
ataaggttct
cacttaaaaa
aatggtataa

aagttcactt

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1865

60

120

180

240

300

360

420

480



aaaaaggaga
ttttttctat
tttacttttt
accatatcag
tattccaacc
ggattattac
tgttacaata
ttaacgccgg
tcgaatttgg
tcggcatcat
tcatcctcgc
ccaatgcggt
gacagccaaa
tttttgacca
cgcgggtatt
ttgcgccact
ttatgtctgt
tgaaaacgct
ccagccagtt
agcaactggc
tccagggcgc
tcacgcttag
aa

<210>
<211>

<212>
<213>

44
2245
DNA

<220>
<223>

tcaacaatga
gtactattta
tatcatggga
caaaagtgat
gctgtttggt
cggcatgtta
caacatttta
tgcgccagca
tcgegegegg
gttcaccatc
cgttttactc
aggtgccaac
actgtggttt
acagtttgct
tggctacgta
gatcattaat
acgtattatt
gcatatgttt
tgaagtgcgt
gatgattttt

ttatctggtg

cggcceceggc

aagcaatttt
aaaaacacaa
gcctacttcc
acgggtatta
ctgctttctg
gtgatgtttg
gtaggatcga
gtagaggcat
atgtttggct
aataatcagt
tttttcgcca
cattcggcat
ttgtcactgt
aatttcttta
acgacaatgg
cgcatcggtg
ggctcatcgt
gaagtaccgt
ttttcagcga
atgtctgtac

ctgggtctgg

ccgctttccc

Artificial sequence

cgtactgaaa
acttttggat
cgtttttccc
tttttgeccgc
acaaactcgg
cgcegttctt
ttgttggtgg
ttattgagaa
gtgttggctg
ttgttttctg
aaacggatgc
ttagccttaa
atgttattgg
cttcgttctt
gcgaattact
ggaaaaacgc
tcgccacctc
tcctgctggt

cgatttatct

tggcgggcaa
tggcgctgge

tgctgcgtcg

Page 58

catcttaatc
gttcggttta
gatttggcta
tatttctctg
gctgcgcaaa
tatttttatc
tatttatcta
agtcagccgt
ggcgectgtgt
gctgggctct
gccctcttcet
gctggcactg
cgtttcctgc
tgctaccggt
taacgcctcg
cctgctgectg
agcgctggaa
gggctgettt
ggtctgtttc
tatgtatgaa
cttcacctta

tcaggtgaat

atgcgtagga
ttctttttct
catgacatca
ttctcgctat
tacctgctgt
ttcgggccac
ggecttttgtt
cgcagtaatt
gcctcgattg
ggctgtgcac
gccacggttg
gaactgttca
acctacgatg
gaacagggta
attatgttct
gctggcacta
gtggttattc
aaatatatta
tgcttcttta
agcatcggtt
atttccgtgt

gaagtcgctt

Heterologous sequences in front of a lactose transporter gene

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1802



<400> 44
ggcacctgag

tgaatggggsg
taatacaaga
gtgctatctg
ttcggattat
tcatcaacag
ataaggttct
acttaaaaag
taatggtata
caagttcact
ttcattaatg
gggcccaagt
tggccgattc
ttagttaggg
tggccaatta
ttagttaggg
aaacatctta
gatgttcggt
cccgatttgg
cgctatttct
cgggectgegce
ctttattttt
tggtatttat
gaaagtcagc
ctgggegcetg
ctggctgggc

tgcgccctct

tcgectgtctt
taaatggcac
aaagcccgtc
actttttgct
cccgtgacag
gcttacccgt
tgacatctta
gagatcaaca
aggttcttga
taaaaaggag
gtataaggtt
tcacttaaaa
attaatggta
cccaagttca
attaatggta
cccaagttca
atcatgcgta
ttattctttt
ctacatgaca
ctgttctcgc
aaatacctgc
atcttcgggc
ctaggctttt
cgtcgcagta
tgtgcctcga
tctggctgtg

tctgccacgg

tttcgtgaca
tacaggcgcc
acgggcttct
gttcagcagt
gtcattcaga
cttactgtcg
caatcaatat
atgaaagctt
catcttacaa
atcaacaatg
cttgacatct
aggagatcaa
taaggttctt
cttaaaaagg
taaggttctt
cttaaaaagg
ggattttttc
tcttttactt
tcaaccatat
tattattcca
tgtggattat
cactgttaca
gttttaacgc
atttcgaatt
ttgtcggcat
cactcatcct

ttgccaatgc

ttcagttcgc
ttttatggat
cagggecgttt
tcctgccectc
ctggctaatg
ggaattcgcg
ggtataataa
actgtcggga
tcaatatggt
aaagcactgt
tacaatcaat
caatgaaagc
gacatcttac
agatcaacac
gacatcttac
agatcaacaa
tatgtactat
ttttatcatg
cagcaaaagt
accgctgttt
taccggcatg
atacaacatt
cggtgcgcca
tggtcgecgceg
catgttcacc

cgccgtttta

ggtaggtgcc
Page 59

tgcgctcacg
tcatgcaagg
tatggcgggt
tgattttcca
cacccagtaa
ttggccgatt
tttagttagg
attcgcgttg
ataataattt
cgggaattcg
atggtataat
ttactgtcgg
aatcaatatg
ttactgtcgg
aatcaatatg
tgaaagcaat
ttaaaaaaca
ggagcctact
gatacgggta
ggtctgcttt
ttagtgatgt
ttagtaggat
gcagtagagg
cggatgtttg
atcaataatc
ctctttttcg

aaccattcgg

gctctggcag
aaactaccca
ctgctatgtg
gtctgaccac
ggcagcggta
cattaatggt
gcccaagttc
gccgattcat
agttagggcc
cgttggccga
aatttagtta
gaattcgcgt
gtataataat
gaattcgcgt
gtataataat
tttcgtactg
caaacttttg
tccegttttt
ttatttttgce
ctgacaaact
ttgcgeccgtt
cgattgttgg
catttattga
gctgtgttgg
agtttgtttt
ccaaaacgga

catttagcct

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



taagctggca
tggcgtttcc
ctttgctacc
acttaacgcc
cgccctgetg
ctcagcgctg
ggtgggctgc
tctggtctgt
caatatgtat
gggcttcacc
tcgtcaggtg
<210>
<211>

<212>
<213>

45

DNA
<220>
<223>

<400> 45
gcaaggaaac

gcgggtetgce
tttccagtct
cagtaaggca
ccgattaatt
gttagggccc
gcgttggecg
taatttagtt
cgtcttactg
ttacaatcaa

acacttactg

2029

ctggaactgt
tgcacctacg
ggtgaacagg
tcgattatgt
ctggctggca
gaagtggtta
tttaaatata
ttctgcttct
gaaagcatcg
ttaatttccg

aatgaagtcg

tacccataat
tatgtggtgc
gaccacttcg
gcggtatcat
aatggtataa
aagttcactt
attcattaat
agggcccaag
tcgggaattc
tatggtataa

tcgggaattc

tcagacagcc
atgtttttga
gtacgcgggt
tctttgecgcc
ctattatgtc
ttctgaaaac
ttaccagcca
ttaagcaact
gtttccaggg
tgttcacgct

cttaa

Artificial sequence

Heterologous sequences in

acaagaaaag
tatctgactt
gattatcccg
caacaggctt
ggttcttgac
aaaaaggaga
ggtataaggt
ttcacttaaa
gcgttggecg
taatttagtt

gcgttggcca

aaaactgtgg
ccaacagttt
atttggctac
actgatcatt
tgtacgtatt
gctgcatatg
gtttgaagtg
ggcgatgatt
cgcttatctg

tagcggcccc

front of a

cccgtcacgg
tttgctgttc
tgacaggtca
acccgtctta
atcttacaat
tcaacaatga
tcttgacatc
aaggagatca
attcattaat

agggcccaag

attaattaat

Page 60

tttttgtcac
gctaatttct
gtaacgacaa
aatcgcatcg
attggctcat
tttgaagtac
cgtttttcag
tttatgtctg
gtgctgggtc

ggcccgettt

lactose transporter gene

gcttctcagg
agcagttcct
ttcagactgg
ctgtcgggaa
caatatggta
aagcttactg
ttacaatcaa
acaatgaaag
ggtataaggt
ttcacttaaa

ggtataaggt

tgtatgttat
ttacttcgtt
tgggcgaatt
gtgggaaaaa
cgttcgccac
cgttcctgct
cgacgattta
tactggceggg
tggtggcgct

ccctgetgeg

gcgttttatg
gccctctgat
ctaatgcacc
ttcgecgttgg
taataattta
tcgggaattc
tatggtataa
caggcttacc
tcttgacatc
aaggagatca

tcttgacatc

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2245

60

120

180

240

300

360

420

480

540

600

660



ttacaatcaa
acaatgaaag
ctatttaaaa
catgggagcc
aagtgatacg
gtttggtctg
catgttagtg
cattttagta
gccagcagta
cgcgeggatg
caccatcaat
tttactcttt
tgccaaccat
gtggtttttg
gtttgctaat
ctacgtaacg
cattaatcgc
tattattggc
tatgtttgaa
agtgcgtttt
gatttttatg
tctggtgctg
cccecggeecg
<210>
<211>

<212>
<213>

46
2088
DNA

<220>
<223>

tatggtataa
caattttcgt
aacacaaact
tacttcccgt
ggtattattt
ctttctgaca
atgtttgcgc
ggatcgattg
gaggcattta
tttggctgtg
aatcagtttg
ttcgccaaaa
tcggcattta
tcactgtatg
ttctttactt
acaatgggcg
atcggtggga
tcatcgttcg
gtaccgttcc
tcagcgacga
tctgtactgg

ggtctggtgg

ctttccctgc

taatttagtt
actgaaacat
tttggatgtt
ttttcccgat
ttgccgctat
aactcgggct
cgttctttat
ttggtggtat
ttgagaaagt
ttggctgggc
ttttctggct
cggatgcgcc
gccttaagct
ttattggcgt
cgttctttgc
aattacttaa
aaaacgccct
ccacctcagc
tgctggtege
tttatctggt
cgggcaatat
cgctgggcett

tgcgtcgtca

Artificial sequence

Heterologous sequences in

agggcccaag

cttaatcatg
cggtttattc
ttggctacat
ttctctgttc
gcgcaaatac
ttttatcttc
ttatctaggc
cagccgtcgc
gctgtgtgcc
gggctctggce
ctcttctgcec
ggcactggaa
ttcctgcacc
taccggtgaa
cgcctcgatt
gctgetggct
gctggaagtg
ctgctttaaa
ctgtttctgc
gtatgaaagc
caccttaatt

ggtgaatgaa

front of a lactose transporter gene

Page 61

ttcacttaaa
cgtaggattt
tttttetttt
gacatcaacc
tcgctattat
ctgctgtgga
gggccactgt
ttttgtttta
agtaatttcg
tcgattgtcg
tgtgcactca
acggttgcca
ctgttcagac
tacgatgttt
cagggtacgc
atgttctttg
ggcactatta
gttattctga
tatattacca
ttctttaagc
atcggtttcc
tccgtgttca

gtcgcttaa

aaggagatca
tttctatgta
acttttttat
atatcagcaa
tccaaccgct
ttattaccgg
tacaatacaa
acgccggtgc
aatttggtcg
gcatcatgtt
tcctcgecgt
atgcggtagg
agccaaaact
ttgaccaaca
gggtatttgg
cgccactgat
tgtctgtacg
aaacgctgca
gccagtttga
aactggcgat
agggcgctta

cgcttagcegg

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2029



<400> 46
ttcagttcgc

ttttatggat
cagggcgttt
tcctgccctc
ctggctaatg
ggaattcgcg
ggtataataa
actgtcggga
tcaatatggt
aaagcactgt
tacaatcaat
cacttactgt
tacaatcaat
caatgaaagc
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgeggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt

tttgctaatt

tgcgctcacg
tcatgcaagg
tatggcggsgt
tgattttcca
cacccagtaa
ttggccgatt
tttagttagg
attcgcgttg
ataataattt
cgggaattcg
atggtataat
cgggaattcg
atggtataat
aattttcgta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt

tctttacttc

gctctggcag
aaactaccca
ctgctatgtg
gtctgaccac
ggcagcggta
cattaatggt
gcccaagttc
gccgattcat
agttagggcc
cgttggccga
aatttagtta
cgttggccaa
aatttagtta
ctgaaacatc
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggcgtt

gttctttgct

tgaatgggsse

taatacaaga
gtgctatctg
ttcggattat
tcatcaacag
ataaggttct
acttaaaaag
taatggtata
caagttcact
ttcattaatg

gggcccaagt

ttaattaatg
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcct
ggctctggcet
tcttctgcca
gcactggaac
tcctgcacct

accggtgaac

Page 62

taaatggcac
aaagcccgtc
actttttgct
cccgtgacag
gcttacccgt
tgacatctta
gagatcaaca
aggttcttga
taaaaaggag
gtataaggtt
tcacttaaaa
gtataaggtt
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca

acgatgtttt

agggtacgcg

tacaggcgcc
acgggcttct
gttcagcagt
gtcattcaga
cttactgtcg
caatcaatat
atgaaagctt
catcttacaa
atcaacaatg
cttgacatct
aggagatcaa
cttgacatct
aggagatcaa
ttctatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgcecggtgeg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag

ggtatttggc

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



tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg
ccecggeecgce
<210>
<211>

<212>
<213>

47

<220>
<223>

<400> 47
gctgecgctca

attcatgcaa
tttatggcgg
tctgattttc
tgcacccagt
cgttggccga
cgttggccga
cgttggccga
tacaatcaat
caatgaaagc
gacatcttac
agatcaacaa
ggttcttgac
aaaaaggaga

ttttttctat

2102
DNA
Artificial sequence

caatgggcga
tcggtgggaa
catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctgcet

cggctctggc
ggaaactacc
gtctgctatg
cagtctgacc
aaggcagegsg
ttcgaattcg
ttcgaattcg
ttcgaattcg
atggtataat
ttactgtcgg
aatcaatatg
tgaaagctta
atcttacaat
tcaacaatga

gtactattta

attacttaac
aaacgccctg
cacctcagcg
gctggtggsc
ttatctggtc
gggcaatatg
gctgggcettc

gcgtcgtcag

Heterologous sequences in

agtgaatggg
cataatacaa
tggtgctatc
acttcggatt
tatcatcaac
cgttggccga
cgttggccga
cgttggccga
aatttagtta
gaattcgcgt
gtataataat
ctgtcgggaa
caatatggta
aagcaatttt

addaacacaa

gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

front of a

ggtaaatggc
gaaaagcccg
tgactttttg
atcccgtgac
aggcttaccc
ttcgaattcg
ttcgaattcg
ttcattaatg
gggcccaagt
tggccgattc
ttagttaggg
ttcgecgttgg
taataattta
cgtactgaaa

acttttggat

Page 63

tgttctttgce
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

lactose transporter gene

actacaggcg
tcacgggctt
ctgttcagca
aggtcattca
gtcttactgt
cgttggccga
cgttggccga
gtataaggtt
tcacttaaaa
attaatggta
cccaagttca
ccgattcatt
gttagggccc
catcttaatc

gttcggttta

gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat

gcttagcggc

ccttttatgg
ctcagggcgt
gttcctgccc
gactggctaa
cgggaattcg
ttcgaattcg
ttcgaattcg
cttgacatct
aggagatcaa
taaggttctt
cttaaaaagg
aatggtataa
aagttcactt
atgcgtagga

ttctttttct

1680

1740

1800

1860

1920

1980

2040

2088

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tttacttttt
accatatcag
tattccaacc
ggattattac
tgttacaata
ttaacgccgg
tcgaatttgg
tcggcatcat
tcatcctcgc
ccaatgcggt
gacagccaaa
tttttgacca
cgcgggtatt
ttgcgccact
ttatgtctgt
tgaaaacgct
ccagccagtt
agcaactggc
tccagggcgc
tcacgcttag
aa

<210>
<211>

<212>
<213>

48
2056
DNA

<220>
<223>

<220>

<221> misc

tatcatggga
caaaagtgat
gctgtttggt
cggcatgtta
caacatttta
tgcgccagca
tcgegegegg
gttcaccatc
cgttttactc
aggtgccaac
actgtggttt
acagtttgct
tggctacgta
gatcattaat
acgtattatt
gcatatgttt
tgaagtgcgt
gatgattttt

ttatctggtg

cggcceeggc

_feature

gcctacttcc
acgggtatta
ctgctttctg
gtgatgtttg
gtaggatcga
gtagaggcat
atgtttggct
aataatcagt
tttttcgcca
cattcggcat
ttgtcactgt
aatttcttta
acgacaatgg
cgcatcggtg
ggctcatcgt
gaagtaccgt
ttttcagcga
atgtctgtac

ctgggtctgg

ccgctttccc

Artificial sequence

cgtttttccc
tttttgeccgc
acaaactcgg
cgecegttctt
ttgttggteg
ttattgagaa
gtgttggctg
ttgttttctg
aaacggatgc
ttagccttaa
atgttattgg
cttcgttctt
gcgaattact
ggaaaaacgc
tcgccacctc
tcctgctggt

cgatttatct

tggcgggcaa
tggcgetgge

tgctgcgtcg

Page 64

gatttggcta
tatttctctg
gctgcgcaaa
tatttttatc
tatttatcta
agtcagccgt
ggcgectgtgt
gctgggcectct
gccctcttct
gctggcactg
cgtttcctgc
tgctaccggt
taacgcctcg
cctgctgectg
agcgctggaa
gggctgettt
ggtctgtttc
tatgtatgaa
cttcacctta

tcaggtgaat

catgacatca
ttctcgctat
tacctgctgt
ttcgggccac
ggecttttgtt
cgcagtaatt
gcctcgattg
ggctgtgcac
gccacggttg
gaactgttca
acctacgatg
gaacagggta
attatgttct
gctggcacta
gtggttattc
aaatatatta
tgcttcttta
agcatcggtt
atttccgtgt

gaagtcgctt

Heterologous sequences in front of a lactose transporter gene

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2102



<222>
<223>

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

<400> 48
gctgttcagc

caggtcattc
cgtcttactg
ttacaatcaa
acaatgaaag
tgacatctta
gagatcaaca
cattaatggt
gcccaagttc
aattaatggt
gcccaagttc
aattaatggt
gcccaagttc
aatcatgcgt
tttattcttt
gctacatgac
tctgttctcg
caaatacctg
tatcttcggg
tctaggettt

ccgtcgcagt

(616)..(616)
nis a, ¢, g, or t

misc_feature
(656)..(656)
nis a, c, g, or t

misc_feature
(674)..(674)
nis a, ¢, g, or t

agttcctgcc
agactggcta
tcgggaattc
tatggtataa
cttactgtcg
caatcaatat
atgaaagcag
ataaggttct
acttaaaaag
ataaggttct
acttanaaag
atanagttct
acttaaaaag
aggatttttt
ttcttttact
atcaaccata
ctattattcc
ctgtggatta
ccactgttac
tgttttaacg

aatttcgaat

ctctgatttt
atgcacccag
gcgttggeceg
taatttagtt
ggaattcgcg
ggtataataa
gcttacccgt
tgacatctta
gagatcaaca
tgacatctta
gagatcaaca
tgacatctta
gagatcaaca
ctatgtacta
tttttatcat
tcagcaaaag
aaccgctgtt
ttaccggcat
aatacaacat
ccggtgegcec

ttggtcgcgc

ccagtctgac
taaggcagcg
attaattaat
agggcccaag
ttggccgatt
tttagttagg
cttactgtcg
caatcaatat
cttactgtcg
caatcaatat
cttactgtcg
ccaatcatat
atgaaagcaa
tttaaaaaac
gggagcctac
tgatacgggt
tggtctgcett
gttagtgatg
tttagtagga
agcagtagag

gcggatgttt

Page 65

cacttcggat
gtatcatcaa
ggtataaggt
ttcacttaaa
cattaatggt
gcccaagttc
ggaattcgcg
ggtataataa
ggaattcgcg
ggtataataa
ggaattcgcg
ggtataataa
ttttcgtact
acaaactttt
ttcccgtttt
attatttttg
tctgacaaac
tttgcgecgt
tcgattgttg
gcatttattg

ggctgtgttg

tatcccgtga
caggcttacc
tcttgacatc
aaggagatca
ataaggttct
acttaaaaag
ttggccgatt
tttagttagg
ttggccaatt
tttagttagg
ttggcncatt
tttagttagg
gaaacatctt
ggatgttcgg
tcccgatttg
ccgctatttc
tcgggetgeg
tctttatttt
gtggtattta
agaaagtcag

gctgggegcet

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gtgtgcctcg
ctctggctgt
ttctgccacg
actggaactg
ctgcacctac
cggtgaacag
ctcgattatg
gctggetggce
ggaagtggtt
ctttaaatat
tttctgcttc
tgaaagcatc
cttaatttcc
gaatgaagtc
<210>
<211>

<212>
<213>

49

DNA
<220>
<223>

<400> 49
cccgtcttac

tcttacaatc
caacaatgaa
cttgacattt
aggagatcaa
ttctatgtac
cttttttatc

tatcagcaaa

1558

attgtcggca
gcactcatcc
gttgccaatg
ttcagacagc
gatgtttttg
ggtacgcggsg
ttctttgcgc
actattatgt
attctgaaaa
attaccagcc
tttaagcaac
ggtttccagg
gtgttcacgc

gcttaa

tgtcgggaat
aatatggtat
agcttactgt
tagaaacaat
caatgaaagc
tatttaaaaa
atgggagcct

agtgatacgg

tcatgttcac
tcgecegtttt
cggtaggtsgc
caaaactgtg
accaacagtt
tatttggcta
cactgatcat
ctgtacgtat
cgctgcatat
agtttgaagt
tggcgatgat
gcgcttatct

ttagcggccc

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
cgggaattcg
atggtataat
aattttcgta
acacaaactt
acttcccgtt

gtattatttt

catcaataat
actctttttc
caaccattcg
gtttttgtca
tgctaatttc
cgtaacgaca
taatcgcatc
tattggctca
gtttgaagta
gcgtttttca
ttttatgtct
ggtgctgggt

cggcccgctt

front of a

cgattcatta
ttagggccca
cgttggccga
ataacgataa
ctgaaacatc
ttggatgttc
tttcccgatt

tgccgctatt

Page 66

cagtttgttt
gccaaaacgg
gcatttagcc
ctgtatgtta
tttacttcgt
atgggcgaat
ggtgggaaaa
tcgttcgcca
ccgttcctgc
gcgacgattt
gtactggcegg
ctggtggegc

tccctgetgce

lactose transporter gene

atggtataag
agttcactta
ttcttataaa
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg

tctctgttct

tctggetgeg

atgcgccctc
ttaagctggc
ttggcgtttc
tctttgctac
tacttaacgc
acgccctgct
cctcagcgct
tggtgggctg
atctggtctg
gcaatatgta
tgggcttcac

gtcgtcaggt

gttcttgaca
aaaaggagat
tcattatctt
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca

cgctattatt

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2056

60

120

180

240

300

360

420

480



ccaaccgctg
tattaccggc
acaatacaac
cgccggtgceg
atttggtcgc
catcatgttc
cctcgecgtt
tgcggtaggt
gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat
gcttagcggc
<210> 50
<211>
<212>
<213>

<220>
<223>

<400> 50
cccgtcttac

tgtttagggt
caacaatgaa
tactatttaa

atcatgggag

1431
DNA
Artificial sequence

tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgecggatgt
accatcaata
ttactctttt
gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg

ccecggececgc

tgtcgggaat
gttatgatat
agcaattttc
aaaacacaaa

cctacttccc

tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt
tcgccaaaac
cggcatttag
cactgtatgt
tctttacttc
caatgggcga
tcggtgggaa
catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctgcet

Heterologous sequences in

tcgegttggce
aatcacccaa
gtactgaaac
cttttggatg

gtttttcccg

actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg
ggatgcgccc
ccttaagctg
tattggecgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtggsc
ttatctggtc
gggcaatatg
gctgggcttc

gcgtcgtcag

front of a

cgattcattt
ttagggccca
atcttaatca

ttcggtttat

cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcect
ggctctggct
tcttctgcca
gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

lactose transporter gene

aaccgataag
agttcactta
tgcgtaggat

tetttttctt

tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat
cggttgccaa
tgttcagaca
acgatgtttt
agggtacgceg
tgttctttgce
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

cttcttgaca
aaaaggagat
tttttctatg

ttactttttt

atttggctac atgacatcaa ccatatcagc

Page 67

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1558

60

120

180

240

300



aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccccggec

<210> 51
<211>
<212>
<213>

<220>
<223>

<400> 51

1431
DNA
Artificial sequence

cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcegt

Heterologous sequences in

cccgtcttac tgtcgggaat tcgcgttggc

tcttacaatc aatatggtat aataatttag

caacaatgaa agcaattttc gtactgaaac

atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgetgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

front of a

cgattcatta
ttagggccca

atcttaatca

Page 68

tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

lactose transporter gene

atggtataag
agttcactta

tgcgtaggat

attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggcg

ccagggcgct

cacgcttagc

gttcttgaca
aaaaggagat

tttttctatg

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1431

60

120

180



tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

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

52
1431
DNA

<220>

<223>

<400> 52

aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcegt

Artificial sequence

ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

tctttttett
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

Heterologous sequences in front of a lactose transporter gene

cccgtcttac tgtcgggaat tcgecgttgge cgattcttaa attcaataac tttcttgaca

tgttattaga tttatggtat aatgacccga tatgggccca agttcactta aaaaggagat

Page 69

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1431

60

120



caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccccggec

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

53
1571
DNA

<220>

<223>

<400> 53

agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggtgg

gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcgt

Artificial sequence

atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

Page 70

tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggcg

ccagggcgct

cacgcttagc

Heterologous sequences in front of a lactose transporter gene

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1431



cccgtcttac
tcttacaatc
caacaatgaa
atggtataag
agttcactta
tgcgtaggat
tctttttett
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

tgtcgggaat
aatatggtat
agcaggctta
gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcegct
cacgcttagc

a

tcgegttggce
aataatttag
cccgtcttac
tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccagcag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

cgattaatta
ttagggccca
tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

Page 71

atggtataag
agttcactta
tcgegttggce
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggcaat
ggcgetgggc

gctgegtcegt

gttcttgaca
aaaaggagat
caattaatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgctgtgtg
ctgggctctg
ccctcttcectg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

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

1571



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

54

DNA
<220>
<223>

<400> 54
cccgtcttac

tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag
cgecgegegga
ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

1431

tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt
tgtttggctg
ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta

atttctttac

cgacaatggg

gcatcggteg

gctcatcgtt
aagtaccgtt
tttcagcgac

tgtctgtact

tgggtctggt

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt
tattgagaaa
tgttggctgg
tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgctggtg
gatttatctg
ggcgggcaat

ggcgetgggc

front of a

cgattcatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc
gcgectgtgtg
ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa

ttcaccttaa

Page 72

lactose transporter gene

atggtataag
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt
cctcgattgt
gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt

tttccgtgtt

gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt
cggcatcatg
catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg

cagccagttt

gcaactggcg

ccagggcgct

cacgcttagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ggccccggec cgetttcecct getgegtecgt caggtgaatg aagtcgectta a

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

55

<220>
<223>

<400> 55
cccgtcttac

tcgegttggce
tcttacaatc
caacacttac
tcttacaatc
caacaatgaa
cttgacatct
aggagatcaa
taaggttctt
cttaaaaagg
taaggttctt
caatgaaagc
tatttaaaaa
atgggagcct
agtgatacgg
tttggtctgc
atgttagtga
attttagtag
ccagcagtag
gcgecggatgt
accatcaata

ttactctttt

1968
DNA
Artificial sequence

tgtcgggaat
cgattcgaat
aatatggtat
tgtcgggaat
aatatggtat
agcttactgt
tacaatcaat
caatgaaagc
gacatcttac
agatcaacac
gacatcttac
aattttcgta
acacaaactt
acttcccgtt
gtattatttt
tttctgacaa
tgtttgcgcc
gatcgattgt
aggcatttat
ttggctgtgt
atcagtttgt

tcgccaaaac

Heterologous sequences in

tcgegttggce
tcgegttggce
aataatttag
tcgegttggce
aataatttag
cgggaattcg
atggtataat
ttactgtcgg
aatcaatatg
ttactgtcgg
catcaatatg
ctgaaacatc
ttggatgttc
tttcccgatt
tgccgctatt
actcgggctg
gttctttatt
tggtggtatt
tgagaaagtc
tggctgggcg
tttctggctg

ggatgcgccc

front of a

cgattcgaat
cgattcatta
ttagggccca
cgattcatta
ttagggccca
cgttggccga
aatttagtta
gaattcgcgt
gtataataat
gaattcgcgt
gggcccaagt
ttaatcatgc
ggtttattct
tggctacatg
tctctgttct
cgcaaatacc
tttatcttcg
tatctaggct
agccgtcgca
ctgtgtgcect
ggctctggct

tcttctgcca

Page 73

lactose transporter gene

tcgegttggce
atggtataag
agttcactta
atggtataag
agttcactta
ttcattaatg
gggcccaagt
tggccgattc
ttagttaggg
tggccaatta
tcacttaaaa
gtaggatttt
ttttctttta
acatcaacca
cgctattatt
tgctgtggat
ggccactgtt
tttgttttaa
gtaatttcga
cgattgtcgg
gtgcactcat

cggttgccaa

cgattcgaat
gttcttgaca
aaaaggagat
gttcttgaca
aaaaggagat
gtataaggtt
tcacttaaaa
attaatggta
cccaagttca
attaatggta
aggagatcaa
ttctatgtac
cttttttatc
tatcagcaaa
ccaaccgctg
tattaccggc
acaatacaac
cgeccggtgceg
atttggtcgc
catcatgttc

cctcgecgtt

tgcggtaggt

1431

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gccaaccatt
tggtttttgt
tttgctaatt
tacgtaacga
attaatcgca
attattggct
atgtttgaag
gtgcgttttt
atttttatgt
ctggtgctgg
ccecggeecgce
<210>
<211>

<212>
<213>

56

DNA
<220>
<223>

<400> 56
cccgtcttac

tcttacaatc
caacaatgaa
tactatttaa
atcatgggag
aaaagtgata
ctgtttggtc
ggcatgttag
aacattttag
gcgccageag

cgegegegga

1431

cggcatttag
cactgtatgt

tctttacttc

caatgggcga

tcggtgggaa

catcgttcgc
taccgttcct
cagcgacgat
ctgtactggc
gtctggtggc

tttccctget

tgtcgggaat
aatatggtat
agcaattttc
aaaacacaaa
cctacttccc
cgggtattat
tgctttctga
tgatgtttgc
taggatcgat
tagaggcatt

tgtttggctg

ccttaagctg
tattggcgtt
gttctttgct
attacttaac
aaacgccctg
cacctcagcg
gctggtgggc
ttatctggtc
gggcaatatg
gctgggcettc

gcgtcgtcag

Artificial sequence

Heterologous sequences in

tcgecgttggc
aataatttag
gtactgaaac
cttttggatg
gtttttcccg
ttttgccgcet
caaactcggg
gcecgttcecttt
tgttggtggt

tattgagaaa

tgttggctgg

gcactggaac
tcctgcacct
accggtgaac
gcctcgatta
ctgctggctg
ctggaagtgg
tgctttaaat
tgtttctgct
tatgaaagca
accttaattt

gtgaatgaag

front of a

cgattcatta
ttagggccca
atcttaatca
ttcggtttat
atttggctac
atttctctgt
ctgcgcaaat
atttttatct
atttatctag
gtcagccgtc

gcgetgtgtg

Page 74

tgttcagaca
acgatgtttt
agggtacgceg
tgttctttgc
gcactattat
ttattctgaa
atattaccag
tctttaagca
tcggtttcca
ccgtgttcac

tcgcttaa

lactose transporter gene

atgggataag
agttcactta
tgcgtaggat
tetttttctt
atgacatcaa
tctcgctatt
acctgctgtg
tcgggccact
gecttttgttt
gcagtaattt

cctcgattgt

gccaaaactg
tgaccaacag
ggtatttggc
gccactgatc
gtctgtacgt
aacgctgcat
ccagtttgaa
actggcgatg
gggcgcttat

gcttagceggc

gttcttgaca
aaaaggagat
tttttctatg
ttactttttt
ccatatcagc
attccaaccg
gattattacc
gttacaatac
taacgccggt
cgaatttggt

cggcatcatg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240

300

360

420

480

540

600

660



ttcaccatca
gttttactct
ggtgccaacc
ctgtggtttt
cagtttgcta
ggctacgtaa
atcattaatc
cgtattattg
catatgtttg
gaagtgcgtt
atgattttta

tatctggtgc

ggccceggec

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

57

<220>
<223>

<400> 57
ggcacctgag

tgaatggggsg
taatacaaga
gtgctatctg
ttcggattat
tcatcaacag
ttggccgatt
tgagataagg
caacaggctt

ggttcttgac

2296
DNA
Artificial sequence

ataatcagtt
ttttcgccaa
attcggcatt
tgtcactgta
atttctttac
cgacaatggg
gcatcggtgg
gctcatcgtt
aagtaccgtt
tttcagcgac
tgtctgtact

tgggtctggt

cgctttccct

tcgectgtctt
taaatggcac
aaagcccgtc
actttttgct
cccgtgacag
gcttacccgt
cttagagata
gcccaagttc
acccgtctta

atcttacaat

tgttttctgg
aacggatgcg
tagccttaag
tgttattggc
ttcgttcttt
cgaattactt
gaaaaacgcc
cgccacctca
cctgectggtg
gatttatctg
ggcgggceaat
ggcgetgggc

gctgegtcegt

Heterologous sequences in

tttcgtgaca
tacaggcgcc
acgggcttct
gttcagcagt
gtcattcaga
cttactgtcg
aaaaatttct
acttaaaaag
ctgtcgggaa

caatatggta

ctgggctctg
ccctcttctg
ctggcactgg
gtttcctgca
gctaccggtg
aacgcctcga
ctgctgctgg
gcgctggaag
ggctgcttta
gtctgtttct
atgtatgaaa
ttcaccttaa

caggtgaatg

front of a

ttcagttcgc
ttttatggat
cagggecgttt
tcctgccectc
ctggctaatg
ggaattcgcg
tgacatgttc
gagatcaaca
ttcgecgttgg
taataattta

Page 75

gctgtgcact
ccacggttgc
aactgttcag
cctacgatgt
aacagggtac
ttatgttctt
ctggcactat
tggttattct
aatatattac
gcttctttaa
gcatcggttt
tttccgtgtt

aagtcgctta

lactose transporter gene

tgcgctcacg
tcatgcaagg
tatggcgggt
tgattttcca
cacccagtaa
ttggccgatt
tatgttttgt
atgaaagcaa
ccgattcatt

gttagggccc

catcctcgcc
caatgcggta
acagccaaaa
ttttgaccaa
gcgggtattt
tgcgccactg
tatgtctgta
gaaaacgctg
cagccagttt
gcaactggcg
ccagggcgct
cacgcttagc

a

gctctggcag
aaactaccca
ctgctatgtg
gtctgaccac
ggcagceggta
cgaattcgcg
gatataatcg
gcggtatcat
aatggtataa

aagttcactt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1431

60

120

180

240

300

360

420

480

540

600



aaaaaggaga
ggtataaggt
ttcacttaaa
cattaatggt
gcccaagttc
aattaatggt
gcccaagttc
aatcatgcgt
tttattcttt
gctacatgac
tctgttctcg
caaatacctg
tatcttcggg
tctaggcttt
ccgtcgcagt
gtgtgcctcg
ctctggctgt
ttctgccacg
actggaactg
ctgcacctac
cggtgaacag
ctcgattatg
gctggetggce
ggaagtggtt
ctttaaatat
tttctgcttc

tgaaagcatc

tcaacaatga
tcttgacatc
aaggagatca
ataaggttct
acttaaaaag
ataaggttct
acttaaaaag
aggatttttt
ttcttttact
atcaaccata
ctattattcc
ctgtggatta
ccactgttac
tgttttaacg
aatttcgaat
attgtcggca
gcactcatcc
gttgccaatg
ttcagacagc
gatgtttttg
ggtacgcggg
ttctttgcgc
actattatgt
attctgaaaa
attaccagcc
tttaagcaac

ggtttccagg

aagcttactg
ttacaatcaa
acaatgaaag
tgacatctta
gagatcaaca
tgacatctta
gagatcaaca
ctatgtacta
tttttatcat
tcagcaaaag
aaccgctgtt
ttaccggcat
aatacaacat
ccggtgegcec
ttggtcgcgc
tcatgttcac
tcgecegtttt
cggtaggtgc
caaaactgtg
accaacagtt
tatttggcta
cactgatcat
ctgtacgtat
cgctgcatat
agtttgaagt
tggcgatgat

gcgcttatct

tcgggaattc
tatggtataa
cttactgtcg
caatcaatat
cttactgtcg
caatcaatat
atgaaagcaa
tttaaaaaac
gggagcctac
tgatacgggt
tggtctgctt
gttagtgatg
tttagtagga
agcagtagag
gcggatgttt
catcaataat
actctttttc
caaccattcg
gtttttgtca
tgctaatttc
cgtaacgaca
taatcgcatc
tattggctca
gtttgaagta
gcgtttttca

ttttatgtct

ggtgctgggt
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gcgttggeceg
taatttagtt
ggaattcgcg
ggtataataa
ggaattcgcg
tgtataataa
ttttcgtact
acaaactttt
ttcccgtttt
attatttttg
tctgacaaac
tttgcgecgt
tcgattgttg
gcatttattg
ggctgtgttg
cagtttgttt
gccaaaacgg
gcatttagcc
ctgtatgtta
tttacttcgt
atgggcgaat
ggtgggaaaa
tcgttcgcca
ccgttcctgc
gcgacgattt
gtactggcgg

ctggtggcgc

attcattaat
agggcccaag
ttggccgatt
tttagttagg
ttggccaatt
tttagttagg
gaaacatctt
ggatgttcgg
tcccgatttg
ccgctatttc
tcgggetgeg
tctttatttt
gtggtattta
agaaagtcag
gctgggegcet
tctggetggg
atgcgccctc
ttaagctggc
ttggecgtttc
tctttgctac
tacttaacgc
acgccctgct
cctcagcgct
tggtgggctg
atctggtctg
gcaatatgta

tgggcttcac

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



cttaatttcc gtgttcacgc ttagcggccc cggcccgett tccctgetge gtcgtcaggt

gaatgaagtc

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

58
2210
DNA

<220>
<223>

<400> 58
tcgegttggce

catgatagcg
caaacttttg
tccegttttt
ttatttttgce
ctgacaaact
ttgcgeccgtt
cgattgttgg
catttattga
gctgtgttgg
agtttgtttt
ccaaaacgga
catttagcct
tgtatgttat
ttacttcgtt
tgggcgaatt
gtgggaaaaa
cgttcgccac
cgttcctgct

cgacgattta

tactggcggg

gcttaa

cgattcggaa
cccggaagag
gatgttcggt
cccgatttgg
cgctatttct
cgggctgege
ctttattttt
tggtatttat
gaaagtcagc
ctgggegcetg
ctggcetgggc
tgcgccctct
taagctggca
tggecgtttcc
ctttgctacc
acttaacgcc
cgccctgcetg
ctcagcgctg
ggtgggctgc
tctggtctgt

caatatgtat

Artificial sequence

Terminator construct

taggacacca
agtcaattca
ttattctttt
ctacatgaca
ctgttctcgc
aaatacctgc
atcttcgggc
ctaggctttt
cgtcgcagta
tgtgcctcga
tctggctgtg
tctgccacgg
ctggaactgt
tgcacctacg
ggtgaacagg
tcgattatgt
ctggctggca
gaagtggtta
tttaaatata
ttctgcttct

gaaagcatcg

tcgaatggtg
gggtggtgaa
tcttttactt
tcaaccatat
tattattcca
tgtggattat
cactgttaca
gttttaacgc
atttcgaatt
ttgtcggcat
cactcatcct
ttgccaatgc
tcagacagcc
atgtttttga
gtacgcgggt
tctttgegcec
ctattatgtc
ttctgaaaac
ttaccagcca
ttaagcaact

gtttccaggg

Page 77

caaaaccttt
tatgtactat
ttttatcatg
cagcaaaagt
accgctgttt
taccggcatg
atacaacatt
cggtgcgcca
tggtcgegeg
catgttcacc
cgeccgtttta
ggtaggtgcc
aaaactgtgg
ccaacagttt
atttggctac
actgatcatt
tgtacgtatt
gctgcatatg
gtttgaagtg
ggcgatgatt

cgcttatctg

cgcggtatgg
ttaaaaaaca
ggagcctact
gatacgggta
ggtctgcttt
ttagtgatgt
ttagtaggat
gcagtagagg
cggatgtttg
atcaataatc
ctctttttcg
aaccattcgg
tttttgtcac
gctaatttct
gtaacgacaa
aatcgcatcg
attggctcat
tttgaagtac
cgtttttcag

tttatgtctg

gtgctgggtc

2280

2296

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tggtggegcet
ccctgetgeg
gtgatgataa
cgtaaagaac
cagctggata
gcctttattc
aaagacggtg
caaactgaaa
cacatatatt
tttattgaga
ttaaacgtgg
acgcaaggcg
ggcttccatg
ggggcgtaag

agtggggaac

gttttatctg

gggcttcacc
tcgtcaggtg
tggagaaaaa
attttgaggc
ttacggcctt
acattcttgc
agctggtgat
cgttttcatc
cgcaagatgt
atatgttttt
ccaatatgga
acaaggtgct
tcggcagaat
gatccaaagg
tgccagacat

ttgtttgtcg

ttaatttccg
aatgaagtcg
aatcactgga
atttcagtca
tttaaagacc
ccgcctgatg
atgggatagt
gctctggagt
ggcgtgttac
cgtcagcgcc
caacttcttc
gatgccgctg
gcttaatgaa
tacctctaga
caaataaaac

gtgaacactc

tgttcacgct
ctcatcatca
tataccaccg
gttgctcaat
gtaaagaaaa
aatgctcatc
gttcaccctt
gaataccacg
ggtgaaaacc
aatccctggg
gcccececgttt
gcgattcagg
ttacaacagt
gtcgacctgc
aaaaggctca

tcccgtgtag

Page 78

tagcggcccc
ccaccatcat
ttgatatatc
gtacctataa
ataagcacaa
cggagttccg
gttacaccgt
acgatttccg
tggcctattt
tgagtttcac
tcactatggg
ttcatcatgc
actgcgatga
aggccttcgt
gtcggaagac

gctggagctg

ggcccgettt
taggatggtg
ccaatggcat
ccagaccgtt
gttttatccg
tatggcaatg
tttccatgag
gcagtttcta
ccctaaaggg
cagttttgat
caaatattat
cgtttgtgat
gtggcagggc
aaatctggcg

tgggectttt

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2210



