<110>
<120>
<130>
<160> 45
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

atagggagaa
tgttttgggc
gtgttgattg
gtctggtaag
acacctgggce
cggtatctga
gctaccccac
accccataac
gagatttagt
cagaaatctt
aaagaaattc
tttagctgcc
aacttaaccg
gtgaagggtt
gaagagacgg
cagtttaaag
aagttcgttt
aaagttcact
<210> 2

<211> 100
<212> DNA
<213>

<400> 2

1055

Novozymes A/S

11354.204-W0O

Pichia pastoris

aaaccgagac
aatcctgttg
gtttgagata
gactctagca
atgactttct
aacacaagac
agaaataccc
aaacttaata
atacttgccc
ccatttaccc
ggacaaatag
gttccatccce
ataccttgga
gttccgatac
aaacgggcat
tttttettte
taacttaaga

cttatcaaac

Pichia pastoris

PhoenixTemp30651.tmp.txt
SEQUENCE LISTING

PatentIn version 3.5

aacgatggaa
ataagacgca
tgccagagga
agtccgttac
aagttagcaa
ttgcctatcc
caaaagttga
atttctgtag
ctataagaaa
cccactggag
aacactttct
tttgttgagc
gaaatctaag
ttctccacat
taagggttaa
ctattcttgt
ccaaaaccag

tatcaaacat

Pichia pastoris DAS promoter variants

ctcccatgta
ttctagagtt
cagatcaatc
tcaaaaagtc
gtcaccaaga
catagtacat
agtgaaaaaa
ccaatgaaag
cgaaggattt
agatccgccec
cagccaatta
aacaccatcg
gcgcgaatga
tcagtcatag
ccgccaaatt
atcctgagtg
ttacaacaaa

CcCaaaa

gattccaccg
gtttcatgaa
tgtggtttgce
ataccaagta
gggtcctatt
catattacct
tgaaaattac
taaaccccat
cagcttcctt
aaacgaacag
aagtcattcc
ttagccagta
gtttagccta
atgggcagct
atataaagac
accgttgtgt

ttataacccc

ccccaattac
agggttacgg
taaactggaa
agattacgta
taacgtttgg
gtcaagctat
tggtaacttc
tcaatgttcc
accccatgaa
ataatagaaa
atgcactccc
cgaaagagga
gatatcctta
ttgttatcat
aacatgtccc
ttaatataac

tctaaacact

ttagccagta cgaaagagga aacttaaccg ataccttgga gaaatctaag gcgcgaatga

gtttagccta gatatcctta gtgaagggtt gttccgatac

Page 1

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1055

60

100



PhoenixTemp30651.tmp.txt

<210> 3

<211> 22

<212> DNA

<213> Pichia pastoris

<400> 3

cctagatatc cttagtgaag gg 22

<210> 4

<211> 1491

<212> DNA

<213> Artificial

<220>

<223> alpha factor signal peptide fused to Citrobacter braakii phytase
both optimized for expression in Pichia

<400> 4

atgagattcc catccatctt cactgctgtt ttgttcgctg cttcecctceccge tttggcectgcet 60

ccagttaaca ctactactga agatgaaact gctcaaatcc cagctgaagc tgttatcggt 120

tactccgact tggaaggtga tttcgacgtt gctgttttgc cattctccaa ctccaccaac 180

aacggattgt tgttcattaa caccaccatt gcttccatcg ctgctaagga agaaggtgtt 240

tccttggaaa agagagagga acagaatgga atgaagttgg agagagttgt catcgtttcect 300

agacacggtg ttagagctcc caccaaattc actccaatca tgaagaacgt caccccagat 360

cagtggccac aatgggacgt cccactgggc tggttgactc cacgtggtgg agaacttgtc 420

tctgaattgg gtcagtacca gagactgtgg ttcacctcca aaggacttct gaataaccaa 480

acttgcccat ccccaggaca agtcgctgtt attgccgaca ccgatcaaag aaccagaaaa 540

accggagagg cctttttggc aggacttgct ccaaaatgcc agattcaagt ccactaccaa 600

aaagacgaag agaagaacga tccattgttc aatcccgtca agatgggaaa atgctccttt 660

aacaccttgc aagtcaaaaa cgccattttg gaaagagcag gtggcaatat cgagctttac 720

acccagcgtt accaatcttc ttttagaact ttggaaaatg ttttgaactt tagtcagtcc 780

gagacttgca agaccaccga gaagtctacc aagtgcactt tgcccgaggc tttgceccctcce 840

gagcttaagg tcactcccga taacgtctcc ttgccaggag catggtctct ttcctccact 900

ttgaccgaga ttttcttgtt gcaggaggca caaggaatgc cacaggtcgc atggggtaga 960

attaccggtg aaaaggaatg gagagacttg ctgtctcttc acaacgccca gttcgatctc 1020

ttgcagagaa ccccagaggt tgccagatcc agagctactc cacttttgga tatgatcgac 1080

accgctttge tgaccaatgg taccaccgag aacagatacg gtattaagtt gccagtctcce 1140

ttgctgttca ttgcaggtca cgacaccaat ttggccaact tgtctggagce cttggacctg 1200

aactggtctt tgccaggaca gcccgacaat accccaccag gaggcgaatt ggttttcgaa 1260

aagtggaaaa gaacctccga taacaccgat tgggtccaag tctccttcecgt ctaccaaacc 1320
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ttgagagata tgcgtgacat tcagccactg tctttggaga agcccgctgg taaggttgac

ttgaaattga tcgcttgcga agaaaagaac tcccagggaa tgtgctcttt gaagtcecttt

tccagattga tcaaggagat tagagtcccc gagtgcgctg tcaccgagta a

<210> 5

<211> 1485
<212> DNA
<213> Arti

<220>
<223>

<400> 5
gacgtcatag

aattactgtt
ttacgggtgt
ctggaagtct
tacgtaacac
gtttggcggt
agctatgcta
aacttcaccc
tgttccgaga
catgaacaga
tagaaaaaag
actcccttta
agaggaaact
tcecttagtga
tatcatgaag
tgtccceccagt
tataacaagt
aacactaaag
tcttcactgce
ctgaagatga
gtgatttcga
ttaacaccac
aggaacagaa

ctcccaccaa

ficial

ggagaaaaac
ttgggcaatc
tgattggttt
ggtaaggact
ctgggcatga
atctgaaaca
ccccacagaa
cataacaaac
tttagtatac
aatcttccat
aaattcggac
gctgccgtte
taaccgatac
agggttgttc
agacggaaac
ttaaagtttt
tcgttttaac
ttcactctta
tgttttgttc
aactgctcaa
cgttgectgtt
cattgcttcce
tggaatgaag

attcactcca

cgagacaacg
ctgttgataa
gagatatgcc
ctagcaagtc
ctttctaagt
caagacttgc
ataccccaaa
ttaataattt
ttgccectat
ttacccccca
aaatagaaca
catccctttg
cttggagaaa
cgatacttct
gggcattaag
tctttcctat
ttaagaccaa
tcaaactatc
gctgcttcct
atcccagcetg
ttgccattcet
atcgctgcecta
ttggagagag

atcatgaaga

DAS promoter fused to phytase

atggaactcc
gacgcattct
agaggacaga
cgttactcaa
tagcaagtca
ctatcccata
agttgaagtg
ctgtagccaa
aagaaacgaa
ctggagagat
ctttctcagce
ttgagcaaca
tctaaggcgce
ccacattcag
ggttaaccgc
tcttgtatcc
aaccagttac
aaacatcaaa
ccgctttgge
aagctgttat
ccaactccac
aggaagaagg
ttgtcatcgt

acgtcacccc
Page 3

catgtagatt
agagttgttt
tcaatctgtg
aaagtcatac
ccaagagggt
gtacatcata
aaaaaatgaa
tgaaagtaaa
ggatttcagc
ccgcccaaac
caattaaagt
ccatcgttag
gaatgagttt
tcatagatgg
caaattatat
tgagtgaccg
aacaaattat
acatatgaga
tgctccagtt
cggttactcce
caacaacgga
tgttteecttg
ttctagacac

agatcagtgg

ccaccgcccece
catgaaaggg
gtttgctaaa
caagtaagat
cctatttaac
ttacctgtca
aattactggt
ccccattcaa
ttccttaccce
gaacagataa
cattccatgc
ccagtacgaa
agcctagata
gcagctttgt
aaagacaaca
ttgtgtttaa
aacccctcta
ttcccatcca
aacactacta
gacttggaag
ttgttgttca
gaaaagagag
ggtgttagag

ccacaatggg
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acgtcccact gggctggttg actccacgtg gtggagaact tgtct

<210> ©

<211> 1493
<212> DNA
<213> Arti

<220>
<223>

<400> 6
tcatgcatga

accgccccaa
tgaaagggtt
ttgctaaact
agtaagatta
tatttaacgt
acctgtcaag
ttactggtaa
ccattcaatg
ccttacccca
acagataata
ttccatgcac
agtacgaaag
cctagatatc
agctttgtta
agacaacatg
gtgtttaata
cccecctctaaa
cccatccatc
cactactact
cttggaaggt
gttgttcatt
aaagagagag
tgttagagcet

acaatgggac

ficial

cgtcataggg
ttactgtttt
acgggtgttg
ggaagtctgg
cgtaacacct
ttggcggtat
ctatgctacc
cttcacccca
ttccgagatt
tgaacagaaa
gaaaaaagaa
tceccectttage
aggaaactta
cttagtgaag
tcatgaagag
tccceccagttt
taacaagttc
cactaaagtt
ttcactgctg
gaagatgaaa
gatttcgacg
aacaccacca
gaacagaatg
cccaccaaat

gtcccactgg

agaaaaaccg
gggcaatcct
attggtttga
taaggactct
gggcatgact
ctgaaacaca
ccacagaaat
taacaaactt
tagtatactt
tcttccattt
attcggacaa
tgccgttcca
accgatacct
ggttgttccg
acggaaacgg
aaagtttttc
gttttaactt
cactcttatc
ttttgttcgce
ctgctcaaat
ttgctgtttt
ttgcttccat
gaatgaagtt
tcactccaat

gctggttgac

DAS promoter fused to phytase

agacaacgat
gttgataaga
gatatgccag
agcaagtccg
ttctaagtta
agacttgccet
accccaaaag
aataatttct
gcccctataa
accccccact
atagaacact
tcecetttgtt
tggagaaatc
atacttctcc
gcattaaggg
tttcctattce
aagaccaaaa
aaactatcaa
tgcttcctcec
cccagctgaa
gccattctcc
cgctgctaag
ggagagagtt
catgaagaac

tccacgtggt

Page 4

ggaactccca
cgcattctag
aggacagatc
ttactcaaaa
gcaagtcacc
atcccatagt
ttgaagtgaa
gtagccaatg
gaaacgaagg
ggagagatcc
ttctcagcca
gagcaacacc
taaggcgcga
acattcagtc
ttaaccgcca
ttgtatcctg
ccagttacaa
acatcaaaac
gctttggctg
gctgttatcg
aactccacca
gaagaaggtg
gtcatcgttt
gtcaccccag

ggagaacttg

tgtagattcc
agttgtttca
aatctgtggt
agtcatacca
aagagggtcc
acatcatatt
aaaatgaaaa
aaagtaaacc
atttcagctt
gcccaaacga
attaaagtca
atcgttagcce
atgagtttag
atagatgggc
aattatataa
agtgaccgtt
caaattataa
atatgagatt
ctccagttaa
gttactccga
acaacggatt
tttececttgga
ctagacacgg
atcagtggcece

tct
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<210> 7

<211> 1421
<212> DNA
<213> Arti

<220>
<223>

<400> 7
ttcceecgaaa

ccagctttgt
tctaaggcgce
taacacctgg
ggcggtatct
atgctacccc
tcaccccata
ccgagattta
aacagaaatc
aaaaagaaat
cctttagctg
gaaacttaac
tagtgaaggg
atgaagagac
cccagtttaa
acaagttcgt
ctaaagttca
cactgctgtt
agatgaaact
tttcgacgtt
caccaccatt
acagaatgga
caccaaattc
cccactgggce
<210> 8

<211> 1513
<212> DNA
<213> Arti

<220>

ficial

agtgccacct
ttaaacttag
gaatgagttt
gcatgacttt
gaaacacaag
acagaaatac
acaaacttaa
gtatacttgc
ttccatttac
tcggacaaat
ccgttccatce
cgataccttg
ttgttccgat
ggaaacgggc
agtttttctt
tttaacttaa
ctcttatcaa
ttgttcgctyg
gctcaaatcc
gctgttttgce
gcttccatcg
atgaagttgg
actccaatca

tggttgactc

ficial

PhoenixTemp30651.tmp.txt

Promoter variant fused to

gacgtcgttg
ccagtacgaa
agcctagata
ctaagttagc
acttgcctat
cccaaaagtt
taatttctgt
ccctataaga
cccceccactgg
agaacacttt
cctttgttga
gagaaatcta
acttctccac
attaagggtt
tcctattcett
gaccaaaacc
actatcaaac
cttcctecege
cagctgaagc
cattctccaa
ctgctaagga
agagagttgt
tgaagaacgt

cacgtggtgg

phytase reporter gene

gcgcgccaag
agaggaaact
tccttagtga
aagtcaccaa
cccatagtac
gaagtgaaaa
agccaatgaa
aacgaaggat
agagatccgc
ctcagccaat
gcaacaccat
aggcgcgaat
attcagtcat
aaccgccaaa
gtatcctgag
agttacaaca
atcaaaacat
tttggctgct
tgttatcggt
ctccaccaac
agaaggtgtt
catcgtttct
caccccagat

agaacttgtc

Page 5

gactagtccc
taaccgatac
agggttgttc
gagggtccta
atcatattac
aatgaaaatt
agtaaacccc
ttcagcttcce
ccaaacgaac
taaagtcatt
cgttagccag
gagtttagcc
agatgggcag
ttatataaag
tgaccgttgt
aattataacc
atgagattcc
ccagttaaca
tactccgact
aacggattgt
tccttggaaa
agacacggtg
cagtggccac

t

ggaagatctt
cttggagaaa
cgatactacg
tttaacgttt
ctgtcaagct
actggtaact
attcaatgtt
ttaccccatg
agataataga
ccatgcactc
tacgaaagag
tagatatcct
ctttgttatc
acaacatgtc
gtttaatata
cctctaaaca
catccatctt
ctactactga
tggaaggtga
tgttcattaa
agagagagga
ttagagctcc

aatgggacgt
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<223>

<400> 8
ttccececgaaa

tagccagtac
tttagcctag
aaagaggaaa
tatccttagt
gcaagtcacc
atcccatagt
ttgaagtgaa
gtagccaatg
gaaacgaagg
ggagagatcc
ttctcagcca
gagcaacacc
taaggcgcga
acattcagtc
ttaaccgcca
ttgtatcctg
ccagttacaa
acatcaaaac
gctttggctg
gctgttatcg
aactccacca
gaagaaggtg
gtcatcgttt
gtcaccccag
ggagaacttg
<210> 9

<211> 1608
<212> DNA
<213> Arti

<220>
<223>

agtgccacct
gaaagaggaa
atatccttag
cttaaccgat
gaagggttgt
aagagggtcc
acatcatatt
aaaatgaaaa
aaagtaaacc
atttcagctt
gcccaaacga
attaaagtca
atcgttagcc
atgagtttag
atagatgggc
aattatataa
agtgaccgtt
caaattataa
atatgagatt
ctccagttaa
gttactccga
acaacggatt
tttcecttgga
ctagacacgg
atcagtggcc

tct

ficial

PhoenixTemp30651.tmp.txt

gacgtcgttg
acttaaccga
tgaagggttg
accttggaga
tccgatacta
tatttaacgt
acctgtcaag
ttactggtaa
ccattcaatg
ccttacccca
acagataata
ttccatgcac
agtacgaaag
cctagatatc
agctttgtta
agacaacatg
gtgtttaata
cccctctaaa
cccatccatc
cactactact
cttggaaggt
gttgttcatt
aaagagagag
tgttagagct

acaatgggac

gcgcgccaag
taccttggag
ttccgatacg
aatctaaggc
cgtaacacct
ttggcggtat
ctatgctacc
cttcacccca
ttccgagatt
tgaacagaaa
gaaaaaagaa
tcccectttage
aggaaactta
cttagtgaag
tcatgaagag
tccceccagttt
taacaagttc
cactaaagtt
ttcactgctg
gaagatgaaa
gatttcgacg
aacaccacca
gaacagaatg
cccaccaaat

gtcccactgg

Page 6

Promoter variant fused to phytase reporter gene

gactagtccc
aaatctaagg
gtttaaactt
gcgaatgagt
gggcatgact
ctgaaacaca
ccacagaaat
taacaaactt
tagtatactt
tcttccattt
attcggacaa
tgccgttcca
accgatacct
ggttgttccg
acggaaacgg
aaagtttttc
gttttaactt
cactcttatc
ttttgttcgce
ctgctcaaat
ttgctgtttt
ttgcttccat
gaatgaagtt
tcactccaat

gctggttgac

Promoter variant fused to phytase reporter gene

ggaagatctt
cgcgaatgag
agccagtacg
ttagcctaga
ttctaagtta
agacttgcct
accccaaaag
aataatttct
gcccctataa
accccccact
atagaacact
tcecectttgtt
tggagaaatc
atacttctcc
gcattaaggg
tttcctattce
aagaccaaaa
aaactatcaa
tgcttcctcce
cccagctgaa
gccattctcc
cgctgctaag
ggagagagtt
catgaagaac

tccacgtggt
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<400> 9
ttccececgaaa

aagaggaaac
atccttagtg
accgatacct
ggttgttccg
ggagaaatct
tactacgtaa
aacgtttggce
tcaagctatg
ggtaacttca
caatgttccg
ccccatgaac
taatagaaaa
tgcactccct
gaaagaggaa
atatccttag
tgttatcatg
acatgtcccc
taatataaca
ctaaacacta
ccatcttcac
ctactgaaga
aaggtgattt
tcattaacac
gagaggaaca
gagctcccac
gggacgtccc
<210> 10

<211> 20

<212> DNA
<213>

<220>

<223> PCR

agtgccacct
ttaaccgata
aagggttgtt
tggagaaatc
atacggttta
aaggcgcgaa
cacctgggca
ggtatctgaa
ctaccccaca
ccccataaca
agatttagta
agaaatcttc
aagaaattcg
ttagctgccg
acttaaccga
tgaagggttg
aagagacgga
agtttaaagt
agttcgtttt
aagttcactc
tgctgttttg
tgaaactgct
cgacgttgct
caccattgct
gaatggaatg

caaattcact

actgggctgyg

Artificial

primer

PhoenixTemp30651.tmp.txt

gacgtcgttg gcgcgccaag gactagttta

ccttggagaa
ccgatacgag
taaggcgcga
aacttagcca
tgagtttagc
tgactttcta
acacaagact
gaaatacccc
aacttaataa
tacttgcccc
catttacccc
gacaaataga
ttccatccct
taccttggag
ttccgatact
aacgggcatt
ttttctttec
aacttaagac
ttatcaaact
ttcgctgett
caaatcccag
gttttgccat
tccatcgcectg
aagttggaga
ccaatcatga

ttgactccac

atctaaggcg
atctttagcc
atgagtttag
gtacgaaaga
ctagatatcc
agttagcaag
tgcctatccce
aaaagttgaa
tttctgtagce
tataagaaac
ccactggaga
acactttctc
ttgttgagca
aaatctaagg
tctccacatt
aagggttaac
tattcttgta
caaaaccagt
atcaaacatc
cctccecgettt
ctgaagctgt
tctccaactc
ctaaggaaga
gagttgtcat
agaacgtcac

gtggtggaga

Page 7

cgaatgagtt
agtacgaaag
cctagatatc
ggaaacttaa
ttagtgaagg
tcaccaagag
atagtacatc
gtgaaaaaat
caatgaaagt
gaaggatttc
gatccgccca
agccaattaa
acaccatcgt
cgcgaatgag
cagtcataga
cgccaaatta
tcctgagtga
tacaacaaat
aaaacatatg
ggctgctcca
tatcggttac
caccaacaac
aggtgtttcc
cgtttctaga
cccagatcag

acttgtct

gccagtacga
tagcctagat
aggaaactta
cttagtgaag
ccgatacctt
gttgttccga
ggtcctattt
atattacctg
gaaaattact
aaaccccatt
agcttcctta
aacgaacaga
agtcattcca
tagccagtac
tttagcctag
tgggcagctt
tataaagaca
ccgttgtgtt
tataacccct
agattcccat
gttaacacta
tccgacttgg
ggattgttgt
ttggaaaaga
cacggtgtta

tggccacaat
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<400> 10
ctgctctagc cagtttgctg 20
<210> 11
<211> 20

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 11
gccgeccagt cctgcteget 20
<210> 12
<211> 35

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 12
gaaaagtgcc acctgagtcc gttactcaaa aagtc 35
<210> 13
<211> 35

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 13
gaaaagtgcc acctgcggta tctgaaacac aagac 35
<210> 14
<211> 35

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 14
gaaaagtgcc acctgtgaaa attactggta acttc 35
<210> 15
<211> 35

<212> DNA
<213> Artificial

<220>

<223> PCR primer

<400> 15

gaaaagtgcc acctgctata agaaacgaag gattt 35
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<210> 16
<211> 35
<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 1o
gaaaagtgcc acctgaaaga aattcggaca aatag 35
<210> 17
<211> 35

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 17
gaaaagtgcc acctgttctc cacattcagt catag 35
<210> 18
<211> 35

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 18
gaaaagtgcc acctgcagtt taaagttttt ctttc 35
<210> 19
<211> 35

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 19
gaaaagtgcc acctgttata acccctctaa acact 35
<210> 20
<211> 43

<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 20

aaccagccca gtgggacgtc ccattgtggce cactgatctg ggg 43
<210> 21

<211> 24

<212> DNA

<213> Artificial
Page 9
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<220>
<223> PCR primer

<400> 21
ccccgaaaag tgccacctga cgtce

<210> 22

<211> 41

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 22
actgaatgtg gagaacgatg gtgttgctca acaaagggat g

<210> 23

<211> 41

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 23
ttgagcaaca ccatcgttct ccacattcag tcatagatgg g

<210> 24

<211> 40

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 24
aacagataat agaaattctc cacattcagt catagatggg

<210> 25

<211> 40

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 25
actgaatgtg gagaatttct attatctgtt cgtttgggcg

<210> 26
<211> 40
<212> DNA

<213> Artificial

<220>
<223> PCR primer

Page 10

24

41

41

40

40



<400>

PhoenixTemp30651.

26

ttagtatact tgcccttctc cacattcagt catagatggg

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

<220>
<223>

<400>

27

40

DNA
Artificial

PCR primer

27

actgaatgtg gagaagggca agtatactaa atctcggaac

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

<220>
<223>

<400>

28

40

DNA
Artificial

PCR primer

28

aacagataat agaaattagc cagtacgaaa gaggaaactt

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

<220>
<223>

<400>

29

40

DNA
Artificial

PCR primer

29

tttcgtactg gctaatttct attatctgtt cgtttgggcg

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

<220>
<223>

<400>

30

40

DNA
Artificial

PCR primer

30

ttagtatact tgcccttagce cagtacgaaa gaggaaactt

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

<220>
<223>

<400>

31

40

DNA
Artificial

PCR primer

31

tttcgtactg gctaagggca agtatactaa atctcggaac

Page 11
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40

40

40

40

40

40



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

<220>
<223>

<400>

PhoenixTemp30651.tmp.txt

32

40

DNA
Artificial

PCR primer

32

ttagtatact tgcccaaaga aattcggaca aatagaacac

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

<220>
<223>

<400>

tgtccgaatt tctttgggca agtatactaa atctcggaac a

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

<220>
<223>

<400>

taggctaaac tcattcgcgc tcggttaagt ttcctecttte g

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

<220>
<223>

<400>

33

41

DNA
Artificial

PCR primer

33

34

41

DNA
Artificial

PCR primer

34

35

29

DNA
Artificial

PCR primer

35

gcgcgaatga gtttagccta gatatcctt

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

<220>
<223>

<400>

36

40

DNA
Artificial

PCR primer

36

aagtatcgga acaactaaac tcattcgcgc cttagatttc

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

37

30

DNA
Artificial

Page 12
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40
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<220>
<223> PCR primer
<400> 37

gtttagttgt tccgatactt ctccacattc

<210> 38

<211> 40

<212> DNA

<213> Artificial
<220>

<223> PCR primer

<400> 38
aagatgcttt tctgtgactg gtgagtactc aaccaagtca

<210> 39

<211> 47

<212> DNA

<213> Artificial
<220>

<223> PCR primer

<400> 39
ttccececgaaa agtgccacct gacgtcgttg gcgcgccaag gactagt

<210> 40

<211> 46

<212> DNA

<213> Artificial
<220>

<223> PCR primer

<400> 40
agacaagttc tccaccacgt ggagtcaacc agcccagtgg gacgtc

<210> 41

<211> 9667

<212> DNA

<213> Artificial

<220>

<223> complete plasmid sequence

<400> 41

ccttagacat
gattctaatc
atactttttt
gtacgagctt
tgggaaaatc

gaagattaag

gactgttcct
aagaggatgt
atttgtaacc
gctcctgate
attcgagttt

tgagacgttc

cagttcaagt
cagaatgcca
tatatagtat
agcctatctce
gatgtttttec

gtttgtgcaa

tgggcactta
tttgcctgag
aggatttttt
gcagctgatg
ttggtatttc

gcttcaacga
Page 13

cgagaagacc
agatgcaggc
ttgtcatttt
aatatcttgt
ccactcctcet

tgccaaaagg

ggtcttgcta
ttcatttttg
gtttcttcte
ggtaggggtt
tcagagtaca

gtataataag

30

40

47

46

60

120

180

240

300

360



cgtcatttgce
ttaagtttga
gaagtatggg
gcccaactaa
cagtagactc
cagtaaatga
gaactttttc
cgggcaaatg
caacttcagt
ttgtttgtct
gttttgaggt
cagacgataa
taaaccccaa
agagaaattt
ccctatagtg
aaccctggcg
aatagcgaag
cagtttaagg
agtgatatta
ctgtcagata
cgcatgatga
gatctcagcc
taaatgtcag
gccagtccgce
agggaaaacg
ctagactggg
ggtaaggttg
tggcgcaggg
caagatggat
tgggcacaac

cgceceggtte

gcagcgegge

agcattgtga
ctttgatgta
aatggtgata
agcaaccgga
gaactgtgag
agtcccacca
ggtgccttga
cttaccttct
gacaacgttg
actattgatc
catctttgta
taccaatcta
atcagctcgt
gcggagatgc
agtcgtatta
ttacccaact
aggcccgcac
tttacaccta
ttgacacgcc
aagtctcccg
ccaccgatat
accgcgaaaa
gcatgagatt
agaaacggtg
caagcgcaaa
cggttttatg
ggaagccctg
gatcaagctc
tgcacgcagg
agacaatcgg
tttttgtcaa

tatcgtggcet
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agaaaactat
ttcacttgat
cccgcattcet
ggaggagatt
actatctcgg
ataaagaaat
actataaaat
ggaccttcaa
ctatttcgtt
caagccagtg
tgaataaatc
aactctttaa
agtctgatcc
agatcttaag
caattcactg
taatcgcctt
cgatcgccct
taaaagagag
ggggcgacgg
tgaactttac
ggccagtgtg
tgacatcaaa
atcaaaaagg
ctgaccccgg
gagaaagcag
gacagcaagc
caaagtaaac
tgatcaagag
ttctececggee
ctgctctgat
gaccgacctg

ggccacgacyg

gtggcaagcc
taagccataa
tcagtgtctt
tcatggtaaa
ttatgacagc
ccttgttatc
gtagagtgga
gaggtatgta
caaaccattc
cggtcttgaa
tagtctttga
acgttaaagg
tcatcaactt
ggcgaattcg
gccgtegttt
gcagcacatc
tcccaacagt
agccgttatc
atggtgatcc
ccggtggtgce
ccggtctceccg
aacgccatta
atcttcacct
atgaatgtca
gtagcttgca
gaaccggaat
tggatggcectt
acaggatgag
gcttgggtgg
gccgecgtgt
tcecggtgcecece

ggcgttectt
Page 14

aagcctgcga
ttctcgagta
gaggtctcct
tttctctgac
agaaatgtcc
aggaacaaac
tatgtcgggt
gggtttgtag
cgaatccaga
actgacaata
tctaaataat
acaagtatgt
gaggggcact
cggccgctaa
tacaacgtcg
cceccetttege
tgcgcagcct
gtctgtttgt
ccctggccag
atatcgggga
ttatcgggga
acctgatgtt
agatcctttt
gctactgggc
gtgggcttac
tgccagctgg
tcttgccgcece
gatcgtttcg
agaggctatt
tccggetgte
tgaatgaact

gcgcagcetgt

agaatgtatt
tctatgattg
atcagattat
ttttggtcat
ttcttggaga
ttcttgtttce
aggaatggag
atactgatgc
gaaatcaaag
gtgtgctcgt
cttgacgagc
ctgcctgtat
atcttgtttt
attcaattcg
tgactgggaa
cagctggcgt
atacgtacgg
ggatgtacag
tgcacgtctg
tgaaagctgg
agaagtggct
ctggggaata
cacgtagaaa
tatctggaca
atggcgatag
ggcgccectcet
aaggatctga
catgattgaa
cggctatgac
agcgcagggyg
gcaagacgag

gctcgacgtt

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



gtcactgaag
tcatctcacc
catacgcttg
gcacgtactc
gggctcgege
ctcgtcegtga
tctggattca
gctacccgtg
tacggtatcg
ttctgaatta
ggtatttcac
tttatttttce
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgcectcce
taatagtttg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat
ctgagcgtcea
cgtaatctge

tcaagagcta

¢gggaaggga

ttgctecctge
atccggctac
ggatggaagc
cagccgaact
cccatggcga
tcgactgtgg
atattgctga
ccgcteccga
ttaacgctta
accgcatcag
taaatacatt
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
gaccccgtag
tgcttgcaaa

ccaactcttt
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ctggctgcta
cgagaaagta
ctgcccattce
cggtcttgtce
gttcgccagg
tgcctgcttg
ccggctgggt
agagcttggc
ttcgcagecgce
caatttcctg
gtggcacttt
caaatatgta
aaaaatgaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgce
ccggttccca
gctccttecgg
ttatggcagc
ctggtgagta
gcccggcegte
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgac
aaaagatcaa
caaaaaaacc

ttccgaaggt

ttgggcgaag
tccatcatgg
gaccaccaag
gatcaggatg
ctcaaggcga
ccgaatatca
gtggcggacc
ggcgaatggg
atcgccecttcet
atgcggtatt
tcggggaaat
tccgcectcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagege
ccgggaagct
tacaggcatc
acgatcaagg
tcctcececgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
caaaatccct
aggatcttct
accgctacca

aactggcttc
Page 15

tgccggggca

ctgatgcaat
cgaaacatcg
atctggacga
gcatgcccga
tggtggaaaa
gctatcagga
ctgaccgctt
atcgccttcet
ttctccttac
gtgcgcggaa
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgcgc
cgaaaactct
cccaactgat
aggcaaaatg
ttecettttte
taacgtgagt
tgagatcctt
gcggtggttt

agcagagcgc

ggatctcctg
gcggceggcetg
catcgagcga
agagcatcag
cggcgaggat
tggccgcettt
catagcgttg
cctcecgtgett
tgacgagttc
gcatctgtgce
cccecctatttg
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtcgtt
gatcccccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
tttegttcca
tttttectgeg
gtttgccgga

agataccaaa

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



tactgttctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggce
gtatctttat
ctcgtcaggg
ggccttttgce
taaccgtatt
cagcgagtca
gcgttggccg
tgagcgcaac
tatgcttccg
cagctatgac
caggtttaaa
tttttgccat
gggatacact
cccacttttg
caattccttc
ctggcgaggt
tcactccaga
ccaaaactga
caagatgaac
ccaaaagtcg
ctcattaatg
acgcaaatgg
tccaagattc
tctaacccct
ttttttatca
ttgattttaa

acgatggcta

ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagcece
tggccttttg
accgcctttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
cgaattcgcc
ccgacatcca
agcagcagac
ccatcgaaaa
tattaggcta
tcatgtttgt
tgagggcttt
cagtttaaac
taagtttggt
gcataccgtt
cttagcgcag
ggaaacaccc
tggtgggaat
acttgacagc
tcattattag
cgacttttaa

tcceccgaaga
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cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcyg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagct
tgtgtggaat
ccaagctcag
cttagatcta
caggtccatt
cgttgcaaac
accagcccag
ctaacaccat
ttatttccga
ctgagtgtgg
gctgtcttgg
tcgttgaaat
tgtcttgttt
tctectctate
gctttttgga
actgctgata
aatatataaa
cttactttca
cgacaacttg

gtttgatatc

ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgcg
taccgctcgce
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
acatccaaag
ctcacacata
gcaggacctc
ttattgggct
gactttatta
atgcaacaag
ggtcaaatag
aacctaatat
gctaacggcc
ggtattgatt
gcttctgaac
tgattatgca
gcctaacgtt
cagaaggaag
taattgcgac
agaagatcaa

cccectgtagt
Page 16

aagaactctg
gccagtggceg
gcgcagcggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggcctttt
ttatcccctg
cgcagccgaa
cgcaaaccgce
cccgactgga
gcaccccagg
taacaatttc
cactaaaggg
acgaaaggtt
agtgccaaac
cactcctctt
tgattggagc
gcctgtctat
ctccgcatta
tttcatgttc
gacaaaagcg
agttggtcaa
gacgaatgct
cccggtgceac
ttgtctccac
catgatcaaa
ctgccctgte
tggttccaat
aaaacaacta

aaacagggag

tagcaccgcce
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
ctctccececge
aagcgggceag
ctttacactt
acacaggaaa
actagtcctg
gaatgaaacc
gcaacaggag
ctcctcaaca
tcgctcattce
cctggcecceccecce
cacccgaaca
cccaaatggc
tgatctcatc
aaagaaactt
caaaaataat
ctgtgccgaa
attgtatgcect
atttaactgt
ttaaaccttt
tgacaagctt
attattcgaa

ataccgtacg

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120



gaggtctgaa
tgagttaagt
tcacaatctc
aaaggacagg
agcacgacat
ccccagcaaa
gtatgctacg
cgatccatta
aagaaaaaac
accccacgtce
taaatccctt
tcatagagac
taagggctct
cgatcctata
aacattctct
gagaaacaag
tttcectttte
tagcgataga
gttgtggtac
caccgtatgg
ggaagatcaa
catggtggtt
aagatgcgtt
ttctcttgat
ctccactcaa
gacggctgcec
ctggaagcta
aggtttgatt
ttctatcaac
caatggtact
ctactatgcecce

tgcctgggcet

ttccctacag
gcctttceccaa
gggtatcgag
ggcacggtga
actaagacat
gctcaaaaaa
ttagaaaggc
tgagggcttc
ccagtttagg
cagggttttt
tatgtgatgt
gtttctttte
atagtaaacc
atccttectce
tgttcttgtyg
caaaacaaaa
cttttggctg
cctttggtcc
gatgaaaaag
ggtacgccat
cccattgcta
gattacaaca
gcgatttgga
ggtggttaca
ttcagagatc
aaatcacaag
gaatctgcat
gaagtcccaa
ccaggtgcac
cattttgaag
ttgcaaactt

tcaaactggg
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aagtagctgt
gctaaaaagt
tatagtatgt
gctgtcgaag
ttaccgtatg
gtacgtcatt
ccacagtatt
cattattccc
aaattatccg
ccatggaggt
ctaagacttt
gaggaatgct
atttggaaga
ctgaaaagaa
cttttttttt
agcttttctt
gttttgcagc
acttcacacc
atgccaaatg
tgttttgggg
tcgctcccaa
acacgagtgg
cttataacac
cttttactga
caaaggtgtt
actacaaaat
ttgccaatga
ctgagcaaga
ctgctggcgg
cgtttgacaa
tcttcaacac

agtacagtgc

aaaaattcag
ttgaggttat
agaattacgg
gtatccattt
ggagttgttg
tagaatagtt
cttctaccaa
cgcattttta
ggggcgaaga
ttctggaaaa
taaggtacgc
taaacgactt
aagatttgac
acatataaat
accatatatc
ttcactaacg
caaaatatct
caacaagggc
gcatctgtac
ccatgctact
gcgtaacgat
gtttttcaat
tcctgaaagt
ataccaaaag
ctggtatgaa
tgaaatttac
aggtttctta
tcctteccaaa
ttcecttcaac
tcaatctaga
tgacccaacc

ctttgtccca
Page 17

aattcgcaac
aggggcttag
caggaggttt
tatcatgttt
tcctagcgta
tgtgagcaaa
aggcgtgcect
ttactctgaa
aatacgcgta
actgacgagg
ccgatgtttg
tgtttgacaa
gacttttttt
agatatgtat
ttactttttt
tatatgatgc
gcatcaatga
tggatgaatg
tttcaataca
tccgatgatt
tcaggtgctt
gatactattg
gaagagcaat
aaccctgttt
ccttctcaaa
tcctctgatg
ggctaccaat
tcttattggg
caatattttg
gtggtagatt
tacggttcag

actaacccat

aacctataat
catccacacg
cccaatgaac
cgtttgtaca
gttctcgcectce
ttaccagtcg
ttgttgaact
caggaataaa
gcgttaatcg
aatgtgatta
cctattacca
aaatgttgcce
ttttggattt
tattcttcaa
ttttctctca
ttttgcaagc
caaacgaaac
acccaaatgg
acccaaatga
tgactaattg
tctctggcetce
atccaagaca
acattagcta
tagctgccaa
aatggattat
acttgaagtc
acgaatgtcc
tcatgtttat
ttggatcctt
ttggtaagga
cattaggtat

ggagatcatc

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040



catgtctttg
attgatcaat
ttttgctact
gactggtacc
atccgtcecttt
gagaatgggt
caagtttgtc
caagtctgag
ggaattgtac
taacgctcta
gttccaagta
aaaagccatt
agaatacctc
cctggaattt
tttgcaatag
actactagga
aaagtattag
aaaaaagcgt
accaagctat
gaaggaactc
cggaataaaa
cctgtgactg
aaaaacaata
gaagagcgaa
tccgatttta
cccatgacag
ccaaaggccce
accgecece
<210>

<211>

<212>
<213>

42
5741
DNA
Arti

<220>

gtccgcaagt
ttgaaagccg
aacacaactc
ctagagtttg
gccgacttat
tttgaagtca
aaggagaacc
aacgacctaa
ttcaacgatg
ggatctgtga
agggaagtaa
ctaaagggct
caaaccattg
gttctttatg
acatcatttt
tggacctttt
ttatgtgaaa
tgtcttctac
ctgtaacagg
caatcgggaa
atcgaaacag
gaggggaaga
atggagctaa
aacaaatcgc
aactgtttaa
actccggtaa

caataaaact

ficial
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tttctttgaa
aaccaatatt
taactaaggc
agttggttta
cactttggtt
gtgcttcttce
catatttcac
gttactataa
gagatgtggt
acatgaccac
aatagaggtt
ttagctaacg
aaaatgtatt
tactttatat
ttcacgtaat
tgcctttatce
atttaaaagc
gtaaaagtgt
agctaaaaaa
tgaggagagc
aaataagaag
agtgagagtc
taaaaagaat
aaaaaggcaa
aaagggtaag
gatttctttg

aacgatgaaa

cactgaatat
gaacattagt
caattcttac
cgctgttaac
caagggttta
cttctttttg
aaacagaatg
agtgtacggc
ttctacaaat
tggtgtcgat
ataaaactta
agtgacgaat
tttattttta
aagtataatt
aaacccacaa
tgttttgtta
attaagtaga
tctcaaaaag
tctcagggaa
acaaataaag
acagagacaa
gagaaatctc
accctacact
gaagaaatcg
cacgttacct
aaaattttat

agtaatgaag

Page 18

caagctaatc
aatgctggtc
aatgtcgatt
accacacaaa
gaagatcctg
gaccgtggta
tctgtcaaca
ctactggatc
acctacttca
aatttgttct
ttgtcttttt
gtaaaacttt
ttttctceeg
ctcttaaaaa
tcgtaatgta
ctgacacaat
agtataccat
aagtagtgag
aagcttctgg
ctaaaaatgg
aggaacaaaa
aagcgaaaaa
actcaaagga
aacaatgcat
catatggcta
tcaacatacc

aagtttcctc

cagagactga
cctggtcecteg
tgagcaactc
ccatatccaa
aagaatattt
actctaaggt
accaaccatt
aaaacatctt
tgaccaccgg
acattgacaa
tatttttttce
atgatttcaa
accccagtta
tttttactac
gttgccttac
gaaaccgggt
attgtaaaaa
ggaaatggat
tttgggaaac
aaataaaaag
tgaacctaaa
cagaaggcgg
aattaatgta
tcacacctta
tcgaatctcc
tttggattat

ttacatggac

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9667



<223>

<400> 42
agatcttttt

atctggctcc
cttaaatgtg
gttaccgtcc
aatgctcttce
ccagggatgg
gattattgga
ctcctgaccce
tatttcgaaa
caaatagtac
ccaaacattt
aagaaggtca
tgcacttaca
ccgtcaaaca
ttccaaagga
cccaacagtg
ttgagagccg
attgagatgc
gggcaaggag
tccatagaat
ctgaagctta
cccgcattta
aaacaacaaa
aagactgatg
agtctcatag
acggatacca
tgttcggete
agagaaggtt
aagcgtettt
ccaagaacca

aacattagtg

tgtagaaatg
gttgcaactc
gagtaatgga
ctaggaaatt
ccagcattac
aaaagtcccg
aaccaccaga
aaagacttta
tgcctcectaa
ccggtaataa
cagttcagaa
aatgtgatgg
gccaaccttc
ttaatgcaac
tgagagacgc
ctccaactgt
ataaatcaag
ttcacaaaac
ggtccttcte
ctaatctagg
tctacaagac
ttgaggacct
ggtttttacc
ggattaatca
acgatgagqgg
gggataccta
gtctttcaac
tgcatcgtca
tttggactat
tttctgaaga

aaaccggata
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complete plasmid sequence

tcttggtgtc
cgaacgacct
accagaaacg
ttactctgct
gttgcgggta
gccgtecgetg
atcgaatata
aatttaattt
acatcggctg
ggttattctg
gagaagaaga
tcaacaacca
cagtaagaag
aagttccgta
actcaaatat
tcgagttaat
tgatgaatta
gatgcaacaa
taatcacagt
gagggaaata
ttgggacaac
gaatgagtta
tcttgtatat
cggccaaaag
ttacaagtat
cggaattcag
atgctattct
gttgaactat
ctataaaatg
ggatttcgac

taggttcgat

ctcgtccaat
gctggcaacg
tctcttecect
ggagagcttc
aaacggaggt
gcaataatag
aaaggcgaac
atttgtccct
gagcagagta
ccgaatccaa
gtcaccagag
tgcattcatt
agacagggac
caaaaatctg
tacgaagatc
ccgattcgtc
atttcagtca
cctgtacagc
cccaatcata
cgtatcatat
gcgtgtgtac
tatgaaacag
tcggtgatgg
agctccaagc
tttattgccg
actattgtta
tatattggca
cctttcaatc
gacatctatg
caggaaatgc

ttacaaggta
Page 19

caggtagcca
taaaattctc
tctctectect
ttctacggcece
cgtgtacccg
cgggcggacg
acctttccca
atttcaatca
tacagcccat
aagtagatgc
cttgtgatga
gtaccgttta
aatctctgag
taaaacctcc
ttttaaacca
tagcatcgat
aggctctttce
agccagctcc
ataatgcttc
tacctccgag
ttttccgett
atttggcaaa
cttgtggtgc
ccaaagactc
caagaaaact
tgctgatcat
ttgctctaag
caattgagtt
tcaatacaat
ctatcgaact

caaagttatc

tctctgaaat
cggggtaaaa
tccaccgcecce
cccttgcagce
acctagcagc
catgtcatga
attttggttt
attgaacaac
ggcttctcaa
aaaatctacc
atgtcggaaa
ttcctatgag
tctgagtgcet
tgaaatcgat
gttgatatac
cttaaaacaa
tgacaattac
tccttcattg
tattgatggt
agatattgcg
ttatcacaga
ctacaccaat
tcttttttgce
ttctgatgaa
aatagatatc
ttttttacaa
agctgcattg
agaaacaaga
gctggggcett
tgatgatgag

cagttcagga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



atagccaatg
cctgtcaaac
ttattggctc
ctacctgcag
ttgcttcatt
atctcagaaa
tctatcgaga
gacatgatta
ttttcegtgg
gaactggatc
aatatcctca
tttgagcagt
tcagggttga
caaccaagta
tcectttggtt
gatcagaaag
atgcctaatc
ataaacaatt
gaccagctag
aaggttgaac
cctgatggat
aataataacc
aacttactac
gaagcggccce
agagctagcg
ataaacaaag
tggaccactg
cattgagttt
accggtettg
ggcttcattt

tttgtttett

tgtggtaggg

ctcacactag
tacagaaacc
atgaaatcgt
aactaaaacc
tggcatacct
aggataaggt
aagccaagaa
ataggaaaat
catgtctggt
cccaatacat
aagatagtag
taaacagaag
ataacccagc
actattctgg
ctcagtttga
tgaatggggt
tctcagaaac
ctaatttgaa
atatgaaaat
agggacaaaa
cacaacctgt
acgacccagg
agaactttac
aaaaattcaa
tagctacatc
atttgaaacc
cgccagatac
tagccttaga
ctagattcta
ttgatacttt
ctcgtacgag

gtttgggaaa
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attgatattc
aacctcaaac
tcatgaactt
ggggatagaa
gcatgtcaag
tggaaatagt
ttgtgtcaat
gttaagtggt
gtactatgtt
ggaaatcaag
tatggcggca
aactgcaaag
tgctacccag
aactgtgaaa
aaacactaac
gaactacatc
ttctaacact
caataatttt
tttcggaaga
tgaaaggaac
gacagttctg
aaattcaaag
aatggtgccc
taatcatatg
agatggatcc
gttgagcaac
aataaatttt
catgactgtt
atcaagagga
tttatttgta
cttgctectg

atcattcgag

ataatgaaga
agtggcgata
gagatggatc
ccaccgaccg
attattctct
tctatccctce
gttgccagaa
tcatattggt
catttcgctc
aaagatacag
agaagaacgt
gtcaacctag
tatcagaaac
tctgtggacc
atcgaagatg
gatggtgtgt
caaggtatcg
gtacaaacaa
ttccttecac
ctatcaggcc
gatggattat
tctgttgtaa
tcggggttgt
tcaaacatat
aatgacatgg
tacgagtttg
gacagttaag
cctcagttca
tgtcagaatg
acctatatag
atcagcctat

tttgatgttt
Page 20

aaattgtgaa
ccccacttga
tccaaaattg
agtattttaa
acaggccatt
cgtcgcccga
ttgttgttaa
tttccattta
caccgaagaa
agagtggaag
ataatattct
caaaggcaca
agggtgaaca
cagagaatat
gttcctcaaa
ttacagggat
ataatccagc
agtacattcc
cttacatgct
aaccatcctc
acccgttgceca
ataacagtaa
catcaacagt
cgaatatgaa
atcatcatag
acgatctctt
tcgaccatca
agttgggcac
ccatttgecet
tataggattt
ctcgcagetg

ttcttggtat

aaaattatat
gaacaatgat
ggtcaatagt
agctaacaga
tattcattac
agagatcact
actagccgaa
taccattttt
agacaatgga
agaggtctta
caactctttg
gcaaccacca
caggcagtta
cgattactct
tacaaagatt
caacctaaat
atttcaaagt
cggcatgatg
gaactccaac
gtcgaatact
gaatgataat
ctcggtagaa
gcaaaatcct
tgatccaaga
ccaaggccecg
ctttaatgat
tcatcatcat
ttacgagaag
gagagatgca
tttttgtcat
atgaatatct

ttcccactcce

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



tcttcagagt
gcttcaaaat
ccgtaccact
ggtgtcgtta
ttttecttegt
ttttttagtt
caatttctca
tcattagaaa
atagtatatc
cagtgccgtt
ccggeteggg
cgtgaccctg
ggtgtgggtg
cttccgggac
gttcgccecctg
acacgtccga
tcgatatcat
taaccgaaaa
ttatgttagt
gcgtgtacgce
aggctttaat
accgtaaaaa
acaaaaatcg
cgtttccccce
acctgtccgce
atctcagttc
agcccgacceg
acttatcgcc
gtgctacaga
gtatctgcge
gcaaacaaac

gaaaaaaagg

acagaagatt
gtttctactc
tcaaaacacc
attacccgta
cgaaaaaggc
tttttctctt
agtttcagtt
gaaagcatag
ggcatagtat
ccggtgctcea
ttctcecggg
ttcatcagcg
cgcggectgg
gcctceccgggce
cgcgacccgg
cggcggecca
gtaattagtt
ggaaggagtt
attaagaacg
atgtaacatt
ttgcaagctg
ggccgcegttyg
acgctcaagt
tggaagctcc
ctttctccect
ggtgtaggtc
ctgcgcectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt

atctcaagaa
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aagtgagacc
cttttttact
caagcacagc
ctaaaggttt
aataaaaatt
tcagtgacct
tcatttttct
caatctaatc
aatacgacaa
ccgcgcegega
acttcgtgga
cggtccagga
acgagctgta
cggccatgac
ccggcaactg
cgggtcccag
atgtcacgct
agacaacctg
ttatttatat
atactgaaaa
gagaccaaca
ctggcgtttt
cagaggtggc
ctcgtgcgcet
tcgggaagcg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt

gatcctttga

ttcgtttgtyg
cttccagatt
atactaaatt
ggaaaagaaa
tttatcacgt
ccattgatat

tgttctatta

taagggcggt
ggtgaggaac
cgtcgccgga
ggacgacttc
ccaggtggtg
cgccgagtgg
cgagatcggc
cgtgcacttc
gcctcggaga
tacattcacg
aagtctaggt
ttcaaatttt
ccttgcttga
tgtgagcaaa
tccataggcect
gaaacccgac
ctcctgttcc
tggcgcectttce
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg

tcttttctac
Page 21

cggatccccce
ttctcggact
ttceccectettt
aaagagaccg
ttctttttcet
ttaagttaat
caactttttt
gttgacaatt
taaaccatgg
gcggtcgagt
gccggtgtgg
ccggacaaca
tcggaggteg
gagcagccgt
gtggccgagg
tccgtccececce
ccctecceccecece
ccctatttat
tctttttttt
gaaggttttg
aggccagcaa
ccgcecccecect
aggactataa
gaccctgcecg
tcaatgctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtage
caagcagcag

ggggtctgac

acacaccata
ccgcgcatcg
cttcctcectag
cctegtttet
tgaaattttt
aaacggtctt
tacttcttgt
aatcatcggc
ccaagttgac
tctggaccga
tccgggacga
ccctggectg
tgtccacgaa
gggggcggga
agcaggactg
ttttcectttg
acatccgctce
ttttttatag
ctgtacagac
ggacgctcga
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccececgtte
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca

gctcagtgga

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700
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acgaaaactc acgttaaggg attttggtca tgcatgagat c¢

<210> 43
<211>
<212>
<213>

DNA
<220>
<223>

<400> 43
agatcttttt

atctggctcc
cttaaatgtg
gttaccgtcc
aatgctcttce
ccagggatgg
gattattgga
ctcctgaccce
tatttcgaaa
gaccaatcac
ctacgcttat
cgacacgaaa
ttcagccgtce
gcggccataa
atatctggtt
aaacgaaaag
caacaacaac
gaaaatcaag
aatgattcca
tccgeegtta
tctaccaatc
ccacaaatga
aacttctcte
aattcagagce
aatggctact

aatacaaaga

6282

Artificial

tgtagaaatg
gttgcaactc
gagtaatgga
ctaggaaatt
ccagcattac
aaaagtcccg
aaccaccaga
aaagacttta
ccatgagcaa
ctccegtgece
ttgtctgtca
ggtctcacac
gagatctgtt
caagactaag
ctactccggt
ttcagaaact
atctacagca
tccagcagcc
accatcacgt
gtggaaataa
caaatcaaga
tgcecegttga
tcgatgtgaa
ctattatatc
ctttttacga

gaaacaagta

complete plasmid sequence

tcttggtgtc
cgaacgacct
accagaaacg
ttactctgct
gttgcgggta
gccgtcecgetg
atcgaatata
aatttaattt
tctaccccca
caaggagctg
gacatgtact
caaggagaaa
attgagacat
gcgcaaggca
gacaacgcca
ggccggecge
acaaccacag
tgatcaagat
aaacaatttg
ttatgcccat
ttcaaataat
agatgctgaa
caggaacatt
cgaaccgccce
agcccccate

taaaacaaat

ctcgtccaat
gctggcaacg
tctcttecect
ggagagcttc
aaacggaggt
gcaataatag
aaaggcgaac
atttgtccct
acttttggtt
tcattcaatg
cgagcatttg
cctttcagcet
gcccaaaaac
actcgtcggt
aatactatgg
cgggactcaa
ttgcaatacc
ccattgatat
tttgatcttg
tatgtgaata
gccgaatttg
acttggatga
ggtgatagct
aaggacaccg
aagccattag

gacgactctc
Page 22

caggtagcca
taaaattctc
tctctectect
ttctacggce
cgtgtacccg
cgggcggacg
acctttccca
atttcaatca
ccactagaca
ggaccacacc
ctcgtcagga
gcggcatttg
tgcacagcaa
cttctaatgc
gtacgcccga
atgaacagaa
aacaatctct
ccccgagaat
gactaagaag
attttcaaca
agaatattga
acaacatggg
ttacagatat
ctccaaacga
aatccctatt

cagacaccgt

tctctgaaat
cggggtaaaa
tccaccgcecce
cccecttgcagce
acctagcagc
catgtcatga
attttggttt
attgaacaac
atctccagaa
ctcaggaaag
acacttgaaa
ttctcgtaaa
ctgctctgat
cgcgggttcce
agatggcgag
actgcaactg
taagcagcat
gcaattattc
agcttccttce
agatgcctct
attttctacc
tccaattccg
acaacacaag
caagaagttg
ttctgtcagg

ggataataac

5741

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



tccgcaccgg
ttttgcttgce
acgttatcat
aataataact
atgagtcaag
tttaccagca
gtgcccactce
aaccgtttct
ttcaaggcaa
ttagagaacc
gtactatcaa
catgtttact
tctccacttt
aatgacatta
acttcgggcc
aatgaactct
tttcaaatca
gacctaatga
ttcaaaagtc
ttgattgatt
gagtttggac
actgctgtca
tgggatagga
ttgattttgg
tcgaccggag
aatcaagtgt
aagaagtaca
aagattatga
ttcaaattgce
ttgacaatat
tttatgaaga

catcatttcg

ctgctaatac
caactggtta
gcacttcttc
ccactagtga
ccecctecccece
acatgcggtc
caactcttcc
taaatcatta
ttttagatga
aacgaatatc
acaacaaaaa
tagattccag
ggctaattca
gtttgaatgt
tgaataggac
ggaatcaatt
gttccaactt
ttactctacc
taagttacgg
acaatcagcc
tcatatgcct
ataacagaga
tgatttcgaa
actcaaagtt
acgttagttc
gtgctatcta
atgacataga
aactcatttt
aagagttaaa
tattcgatat
tcaaacacaa

aactctcctce
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cattcaagaa
ttcecttetat
taatgccaca
cgtgagacca
tcctcaaaaa
gtttattcac
ggagaacgaa
tcctttecata
gaatgagtcg
aattgtttgt
ggatgcttcg
gaaaaagata
atccctgacg
cgtgatcaga
ctcaattata
cgtgaaaata
aagcgccttg
agttcccaca
aaatcagatc
attgagcgat
acagaatggt
agatgcgcta
ttctgatttyg
gcttaataat
tttgaataag
ttataacagc
gtttgtggat
ctataacaat
tttaacattt
atttttgatg
gtttaattac

ggttatcaat

cttgagtctt
ggtaatttgg
atttcgccca
gaatttagaa
aacaactcga
tacgctcttt
agactaaatg
catgtcacga
actaagaact
cttcctettt
aatttatacg
cccacttcecct
ttatctgtta
caagttaacg
gatcttttca
gagtccaccg
tacaatatta
acactttggc
ccttttcaat
ggaaaatttt
ctacaccaat
ttcacaaagg
tttccaaaga
ttcctgattg
ttaaaagaaa
ttcatgaaca
gacatgatta
gtcaaagaca
gacaattttg
atctacaaga
tacaattcta

aacacccaaa
Page 23

ctttgaatgc
accaacagac
ttctactcga
cacaaagtgt
aatattccac
ccaagtatcc
aatatgctga
ttctcaaaga
gggaaaataa
tggtggctac
aagcttcaag
tgtccgcaaa
tgtatgggtt
cacttaattc
acatcaacaa
taaggacaat
ttccatcgtt
aagctgattc
atacaagagt
tgtatgaaaa
acagctattt
ttgttaattc
agatatatca
tcaagagctc
acgtgtggcet
ttcctgcectcce
atttgagtct
attatgagga
atgagaaaat
taattaccaa
attcgaatat

tgaaccagaa

atccaagaat
tttctctaac
taactccatt
cacctctgaa
cgaagttctt
ttttattggt
ttcattcacc
atactccctt
tcagttttac
gataggtgca
gcgttgtatt
taacaatgac
atttgcggac
tctggtcaag
acctttggat
ccacacgatt
gaaaattgat
ttttgtgaaa
actacagaat
ccatgtaagt
ccaaaaattg
acttcacagt
gcagagttgc
attgaaagtt
taaaaactgg
cagtattcaa
aatcatcatc
tgaaaatgac
atccttgaat
ttacgagaag
aagcttettg

tgattatatg

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



aaaacagata
ctgtatctgg
gagttttcaa
acaaatgctg
agcgtattac
ctgttcatgc
gagtcatttt
aatgacggaa
agaacaaaaa
tcattgagtt
gaccggtctt
aggcttcatt
ttttgtttct
ttgtggtagg
ctcttcagag
agcttcaaaa
gccgtaccac
gggtgtcgtt
tttttecttcyg
tttttttagt
tcaatttctc
ttcattagaa
catagtatat
ccagtgccgt
accggctcgg
acgtgaccct
gggtgtgggt
acttccggga
agttcgeect
gacacgtccg
gtcgatatca

ctaaccgaaa

ttgatgaaaa
atttagaaaa
gtctctcaat
ctgatgctat
ttgctgatga
tgaacgagct
ttgatttctt
tgttccacat
ctcatctcag
ttagccttag
gctagattct
tttgatactt
tctcgtacga
ggtttgggaa
tacagaagat
tgtttctact
ttcaaaacac
aattacccgt
tcgaaaaagg
ttttttctcet
aagtttcagt
agaaagcata
cggcatagta
tccggtgcetce
gttctcccgg
gttcatcagc
gcgcggectg
cgcecteecggg
gcgcgacccg
acggcggecce

tgtaattagt

aggaaggagt

PhoenixTemp30651.tmp.txt

gcttgatcag
gtttatgaag
atccaatata
gaatgccaag
aggaaatgaa
aattaatttt
gtatgagaat
caggatatac
aagaggatct
acatgactgt
aatcaagagg
ttttatttgt
gcttgctcect
aatcattcga
taagtgagac
ccttttttac
ccaagcacag
actaaaggtt
caataaaaat
ttcagtgacc
ttcatttttc
gcaatctaat
taatacgaca
accgcgcgceg
gacttcgtgg
gcggtccagg
gacgagctgt
ccggecatga
gccggcaact
acgggtccca
tatgtcacgce

tagacaacct

cttttccaca
ttcaaattca
ctgaacactc
gatgaaaaaa
aattccggtc
gaagtaggtt
aactacaagt
ctagaaaacc
gaatagcgcc
tcctcagttce
atgtcagaat
aacctatata
gatcagccta
gtttgatgtt
cttcgtttgt
tcttccagat
catactaaat
tggaaaagaa
ttttatcacg
tccattgata
ttgttctatt
ctaagggcgg
aggtgaggaa
acgtcgccgg
aggacgactt
accaggtggt
acgccgagtg
ccgagatcgg
gcgtgcactt
ggcctcggag
ttacattcac

gaagtctagg
Page 24

tctatcaaac
actatcatga
atgctgcttc
tatctcccac
gtaataacga
tgaaatttct
tcatccactt
gactagatgg
gtcgaccatc
aagttgggca
gccatttgcce
gtataggatt
tctcgcagcet
tttcttggta
gcggatcccce
tttctcggac
tttccctett
aaaagagacc
tttcttttte
tttaagttaa
acaacttttt
tgttgacaat
ctaaaccatg
agcggtcgag
cgccggtgtg
gccggacaac
gtcggaggtc
cgagcagccyg
cgtggccgag
atccgteccee
gccctcecceccce

tccctattta

atttttccgg
ctttgagaca
taacaatgac
aactttgaat
ttcagaccgc
caagataggt
caaaaactta
tggtgtctct
atcatcatca
cttacgagaa
tgagagatgc
ttttttgtca
gatgaatatc
tttcccactce
cacacaccat
tccgcegeatce
tcttcctcta
gcctegttte
ttgaaatttt
taaacggtct
ttacttcttg
taatcatcgg
gccaagttga
ttctggaccg
gtccgggacg
accctggect
gtgtccacga
tgggggcggg
gagcaggact
ctttteettt
cacatccgcet

tttttttata

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



gttatgttag
cgcgtgtacg
aaggctttaa
aaccgtaaaa
cacaaaaatc
gcgtttcecccce
tacctgtccg
tatctcagtt
cagcccgace
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
<210> 44

<211>

<212>
<213>

DNA
<220>
<223>

<400> 44
agatcttttt

atctggctcc
cttaaatgtg
gttaccgtcc
aatgctcttce
ccagggatgg
gattattgga
ctcctgaccc
tatttcgaaa
caaatagtac
ccaaacattt

aagaaggtca

3827

tattaagaac
catgtaacat
tttgcaagct
aggccgcegtt
gacgctcaag
ctggaagctc
cctttctcecce
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga

cacgttaagg

Artificial

tgtagaaatg
gttgcaactc
gagtaatgga
ctaggaaatt
ccagcattac
aaaagtcccg
aaccaccaga
aaagacttta
tgcctectaa
ccggtaataa
cagttcagaa

aatgtgatgg

PhoenixTemp30651.tmp.txt

gttatttata
tatactgaaa
ggagaccaac
gctggecgttt
tcagaggtgg
cctcgtgegce
ttcgggaagc
cgttcgctcec
atccggtaac
agccactggt
gtggtggccect
gccagttacc
tagcggtggt
agatcctttg

gattttggtc

Prml CDS controlled by GAP

tcttggtgtc
cgaacgacct
accagaaacg
ttactctgct
gttgcgggta
gccgtcgcetg
atcgaatata
aatttaattt
acatcggctg
ggttattctg
gagaagaaga

tcaacaacca

tttcaaattt
accttgcttg
atgtgagcaa
ttccataggce
cgaaacccga
tctcectgtte
gtggcgcecttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta

atgcatgaga

ctcgtccaat
gctggcaacg
tctecttecect
ggagagcttc
aaacggaggt
gcaataatag
aaaggcgaac
atttgtccct
gagcagagta
ccgaatccaa
gtcaccagag

tgcattcatt
Page 25

ttcttttttt
agaaggtttt
aaggccagca
tccgcececececce
caggactata
cgaccctgcece
ctcaatgctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga

tc

caggtagcca
taaaattctc
tctctctcect
ttctacggcecce
cgtgtacccg
cgggcggacg
acctttccca
atttcaatca
tacagcccat
aagtagatgce
cttgtgatga

gtaccgttta

tctgtacaga

gggacgctcg
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccceegtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc

cgctcagtgg

tctctgaaat
cggggtaaaa
tccaccgcecce
cccttgcagce
acctagcagc
catgtcatga
attttggttt
attgaacaac
ggcttctcaa
aaaatctacc
atgtcggaaa

ttcctatgag

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6282

60

120

180

240

300

360

420

480

540

600

660

720



tgcacttaca
ccgtcaaaca
ttccaaagga
cccaacagtg
ttgagagccg
attgagatgc
gggcaaggag
tccatagaat
ctgaagctta
cccgcattta
aaacaacaaa
aagactgatg
agtctcatag
acggatacca
tgttcggcetce
agagaaggtt
aagcgtcttt
ccaagaacca
aacattagtg
atagccaatg
cctgtcaaac
ttattggctc
ctacctgcag
ttgcttcatt
atctcagaaa
tctatcgaga
gacatgatta
ttttcegtgg
gaactggatc
aatatcctca
tttgagcagt

tcagggttga

gccaaccttc
ttaatgcaac
tgagagacgc
ctccaactgt
ataaatcaag
ttcacaaaac
ggtccttcte
ctaatctagg
tctacaagac
ttgaggacct
ggtttttacc
ggattaatca
acgatgaggg
gggataccta
gtctttcaac
tgcatcgtca
tttggactat
tttctgaaga
aaaccggata
ctcacactag
tacagaaacc
atgaaatcgt
aactaaaacc
tggcatacct
aggataaggt
aagccaagaa
ataggaaaat
catgtctggt
cccaatacat
aagatagtag
taaacagaag

ataacccagc

PhoenixTemp30651.tmp.txt

cagtaagaag
aagttccgta
actcaaatat
tcgagttaat
tgatgaatta
gatgcaacaa
taatcacagt
gagggaaata
ttgggacaac
gaatgagtta
tcttgtatat
cggccaaaag
ttacaagtat
cggaattcag
atgctattct
gttgaactat
ctataaaatg
ggatttcgac
taggttcgat
attgatattc
aacctcaaac
tcatgaactt
ggggatagaa
gcatgtcaag
tggaaatagt
ttgtgtcaat
gttaagtggt
gtactatgtt
ggaaatcaag
tatggcggcea
aactgcaaag

tgctacccag

agacagggac

caaaaatctg
tacgaagatc
ccgattcgtce
atttcagtca
cctgtacagc
cccaatcata
cgtatcatat
gcgtgtgtac
tatgaaacag
tcggtgatgg
agctccaagc
tttattgccg
actattgtta
tatattggca
cctttcaatc
gacatctatg
caggaaatgc
ttacaaggta
ataatgaaga
agtggcgata
gagatggatc
ccaccgaccg
attattctct
tctatccctce
gttgccagaa
tcatattggt
catttcgctc
aaagatacag
agaagaacgt
gtcaacctag

tatcagaaac
Page 26

aatctctgag
taaaacctcc
ttttaaacca
tagcatcgat
aggctctttc
agccagctcc
ataatgcttc
tacctccgag
ttttccgett
atttggcaaa
cttgtggtgce
ccaaagactc
caagaaaact
tgctgatcat
ttgctctaag
caattgagtt
tcaatacaat
ctatcgaact
caaagttatc
aaattgtgaa
ccccacttga
tccaaaattg
agtattttaa
acaggccatt
cgtcgcccga
ttgttgttaa
tttccattta
caccgaagaa
agagtggaag
ataatattct
caaaggcaca

agggtgaaca

tctgagtgcet
tgaaatcgat
gttgatatac
cttaaaacaa
tgacaattac
tccttcattg
tattgatggt
agatattgcg
ttatcacaga
ctacaccaat
tcttttttgce
ttctgatgaa
aatagatatc
ttttttacaa
agctgcattg
agaaacaaga
gctggggcett
tgatgatgag
cagttcagga
aaaattatat
gaacaatgat
ggtcaatagt
agctaacaga
tattcattac
agagatcact
actagccgaa
taccattttt
agacaatgga
agaggtctta
caactctttg
gcaaccacca

caggcagtta

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



caaccaagta
tcetttggtt
gatcagaaag
atgcctaatc
ataaacaatt
gaccagctag
aaggttgaac
cctgatggat
aataataacc
aacttactac
gaagcggccce
agagctagcg
ataaacaaag
tggaccactg
cattgagttt
accggtcttg
ggcttcattt
tttgtttectt
tgtggtaggg
tcttcagagt
<210> 45

<211>

<212>
<213>

DNA

<220>

<223> Mxr

<400> 45
agatcttttt

atctggctcc
cttaaatgtg
gttaccgtce
aatgctctte

ccagggatgg

gattattgga

4368

actattctgg
ctcagtttga
tgaatggggt
tctcagaaac
ctaatttgaa
atatgaaaat
agggacaaaa
cacaacctgt
acgacccagg
agaactttac
aaaaattcaa
tagctacatc
atttgaaacc
cgccagatac
tagccttaga
ctagattcta
ttgatacttt
ctcgtacgag
gtttgggaaa

acagaagatt

Artificial

PhoenixTemp30651.tmp.txt

aactgtgaaa
aaacactaac
gaactacatc
ttctaacact
caataatttt
tttcggaaga
tgaaaggaac
gacagttctg
aaattcaaag
aatggtgccc
taatcatatg
agatggatcc
gttgagcaac
aataaatttt
catgactgtt
atcaagagga
tttatttgta
cttgctcctg
atcattcgag

aagtgagacc

CDS controlled by GAP

tgtagaaatg
gttgcaactc
gagtaatgga
ctaggaaatt
ccagcattac
aaaagtcccg

aaccaccaga

tcttggtgtc
cgaacgacct
accagaaacg
ttactctget
gttgcgggta
gccgtegetg

atcgaatata

tctgtggacc
atcgaagatg
gatggtgtgt
caaggtatcg
gtacaaacaa
ttcecttecac
ctatcaggcc
gatggattat
tctgttgtaa
tcggggttgt
tcaaacatat
aatgacatgg
tacgagtttg
gacagttaag
cctcagttca
tgtcagaatg
acctatatag
atcagcctat
tttgatgttt

ttcgtttgtyg

ctcgtccaat
gctggcaacg
tctectteect
ggagagcttc
aaacggaggt
gcaataatag

aaaggcgaac

Page 27

cagagaatat
gttcctcaaa
ttacagggat
ataatccagc
agtacattcc
cttacatgct
aaccatcctc
acccgttgceca
ataacagtaa
catcaacagt
cgaatatgaa
atcatcatag
acgatctctt
tcgaccatca
agttgggcac
ccatttgcct
tataggattt
ctcgcagctg
ttcttggtat

cggatcc

caggtagcca
taaaattctc
tctctectect
ttctacggcee
cgtgtacccg
cgggcggacyg

acctttccca

cgattactct
tacaaagatt
caacctaaat
atttcaaagt
cggcatgatg
gaactccaac
gtcgaatact
gaatgataat
ctcggtagaa
gcaaaatcct
tgatccaaga
ccaaggcccg
ctttaatgat
tcatcatcat
ttacgagaag
gagagatgca
tttttgtcat
atgaatatct

ttcccactcec

tctctgaaat
cggggtaaaa
tccaccgecece
ccettgeage
acctagcagce
catgtcatga

attttggttt

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3827

60

120

180

240

300

360

420



ctcctgaccce
tatttcgaaa
gaccaatcac
ctacgcttat
cgacacgaaa
ttcagccgtce
gcggccataa
atatctggtt
aaacgaaaag
caacaacaac
gaaaatcaag
aatgattcca
tccgceegtta
tctaccaatc
ccacaaatga
aacttctctc
aattcagagc
aatggctact
aatacaaaga
tccgcaccgg
ttttgcttgce
acgttatcat
aataataact
atgagtcaag
tttaccagca
gtgcccactc
aaccgtttct
ttcaaggcaa
ttagagaacc
gtactatcaa
catgtttact

tctccacttt

aaagacttta
ccatgagcaa
ctccegtgece
ttgtctgtca
ggtctcacac
gagatctgtt
caagactaag
ctactccggt
ttcagaaact
atctacagca
tccagcagcc
accatcacgt
gtggaaataa
caaatcaaga
tgccecgttga
tcgatgtgaa
ctattatatc
ctttttacga
gaaacaagta
ctgctaatac
caactggtta
gcacttcttc
ccactagtga
ccecctecccce
acatgcggtc
caactcttcc
taaatcatta
ttttagatga
aacgaatatc
acaacaaaaa
tagattccag

ggctaattca

PhoenixTemp30651.tmp.txt

aatttaattt atttgtccct atttcaatca

tctaccccca
caaggagctg
gacatgtact
caaggagaaa
attgagacat
gcgcaaggca
gacaacgcca
ggccggecge
acaaccacag
tgatcaagat
aaacaatttg
ttatgcccat
ttcaaataat
agatgctgaa
caggaacatt
cgaaccgccce
agcccceccatce
taaaacaaat
cattcaagaa
ttccttectat
taatgccaca
cgtgagacca
tcctcaaaaa
gtttattcac
ggagaacgaa
tcctttcata
gaatgagtcg
aattgtttgt
ggatgcttcg
gaaaaagata

atccctgacg

acttttggtt
tcattcaatg
cgagcatttg
cctttcagcet
gcccaaaaac
actcgtcggt
aatactatgg
cgggactcaa
ttgcaatacc
ccattgatat
tttgatcttg
tatgtgaata
gccgaatttg
acttggatga
ggtgatagct
aaggacaccg
aagccattag
gacgactctc
cttgagtctt
ggtaatttgg
atttcgccca
gaatttagaa
aacaactcga
tacgctcttt
agactaaatg
catgtcacga
actaagaact
cttcctettt
aatttatacg
cccacttcect

ttatctgtta
Page 28

ccactagaca
ggaccacacc
ctcgtcagga
gcggcatttg
tgcacagcaa
cttctaatgc
gtacgcccga
atgaacagaa
aacaatctct
ccccgagaat
gactaagaag
attttcaaca
agaatattga
acaacatggg
ttacagatat
ctccaaacga
aatccctatt
cagacaccgt
ctttgaatgc
accaacagac
ttctactcga
cacaaagtgt
aatattccac
ccaagtatcc
aatatgctga
ttctcaaaga
gggaaaataa
tggtggctac
aagcttcaag
tgtccgcaaa

tgtatgggtt

attgaacaac
atctccagaa
ctcaggaaag
acacttgaaa
ttctcgtaaa
ctgctctgat
cgcgggttcce
agatggcgag
actgcaactg
taagcagcat
gcaattattc
agcttccttce
agatgcctct
attttctacc
tccaattccg
acaacacaag
caagaagttg
ttctgtcagg
ggataataac
atccaagaat
tttctctaac
taactccatt
cacctctgaa
cgaagttctt
ttttattggt
ttcattcacc
atactccctt
tcagttttac
gataggtgca
gcgttgtatt
taacaatgac

atttgcggac

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



aatgacatta
acttcgggcec
aatgaactct
tttcaaatca
gacctaatga
ttcaaaagtc
ttgattgatt
gagtttggac
actgctgtca
tgggatagga
ttgattttgg
tcgaccggag
aatcaagtgt
aagaagtaca
aagattatga
ttcaaattgc
ttgacaatat
tttatgaaga
catcatttcg
aaaacagata
ctgtatctgg
gagttttcaa
acaaatgctg
agcgtattac
ctgttcatgc
gagtcatttt
aatgacggaa
agaacaaaaa
tcattgagtt
gaccggtett
aggcttcatt

ttttgtttct

gtttgaatgt
tgaataggac
ggaatcaatt
gttccaactt
ttactctacc
taagttacgg
acaatcagcc
tcatatgcct
ataacagaga
tgatttcgaa
actcaaagtt
acgttagttc
gtgctatcta
atgacataga
aactcatttt
aagagttaaa
tattcgatat
tcaaacacaa
aactctcctc
ttgatgaaaa
atttagaaaa
gtctctcaat
ctgatgctat
ttgctgatga
tgaacgagct
ttgatttctt
tgttccacat
ctcatctcag
ttagccttag
gctagattct
tttgatactt

tctcgtacga
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cgtgatcaga
ctcaattata
cgtgaaaata
aagcgccttg
agttcccaca
aaatcagatc
attgagcgat
acagaatggt
agatgcgcta
ttctgatttg
gcttaataat
tttgaataag
ttataacagc
gtttgtggat
ctataacaat
tttaacattt
atttttgatg
gtttaattac
ggttatcaat
gcttgatcag
gtttatgaag
atccaatata
gaatgccaag
aggaaatgaa
aattaatttt
gtatgagaat
caggatatac
aagaggatct
acatgactgt
aatcaagagg
ttttatttgt

gcttgctect

caagttaacg
gatcttttca
gagtccaccg
tacaatatta
acactttggc
ccttttcaat
ggaaaatttt
ctacaccaat
ttcacaaagg
tttccaaaga
ttcctgattg
ttaaaagaaa
ttcatgaaca
gacatgatta
gtcaaagaca
gacaattttg
atctacaaga
tacaattcta
aacacccaaa
cttttccaca
ttcaaattca
ctgaacactc
gatgaaaaaa
aattccggtc
gaagtaggtt
aactacaagt
ctagaaaacc
gaatagcgcece
tcctecagtte
atgtcagaat
aacctatata

gatcagccta
Page 29

cacttaattc
acatcaacaa
taaggacaat
ttccatcgtt
aagctgattc
atacaagagt
tgtatgaaaa
acagctattt
ttgttaattc
agatatatca
tcaagagctc
acgtgtggct
ttcctgcectce
atttgagtct
attatgagga
atgagaaaat
taattaccaa
attcgaatat
tgaaccagaa
tctatcaaac
actatcatga
atgctgcttc
tatctcccac
gtaataacga
tgaaatttct
tcatccactt
gactagatgg
gtcgaccatc
aagttgggca
gccatttgcce
gtataggatt

tctcgecagcet

tctggtcaag
acctttggat
ccacacgatt
gaaaattgat
ttttgtgaaa
actacagaat
ccatgtaagt
ccaaaaattg
acttcacagt
gcagagttgc
attgaaagtt
taaaaactgg
cagtattcaa
aatcatcatc
tgaaaatgac
atccttgaat
ttacgagaag
aagcttcttg
tgattatatg
atttttccgg
ctttgagaca
taacaatgac
aactttgaat
ttcagaccgc
caagataggt
caaaaactta
tggtgtctct
atcatcatca
cttacgagaa
tgagagatgce
ttttttgtca

gatgaatatc

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260



PhoenixTemp30651.tmp.txt
ttgtggtagg ggtttgggaa aatcattcga gtttgatgtt tttcttggta tttcccactce 4320

ctcttcagag tacagaagat taagtgagac cttcgtttgt gcggatcc 4368
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