P80705267EPO0 sequence listing
SEQUENCE LISTING

<110> Technical University of Denmark

<120> Production of non-ribosomal proteins in Saccharomyces

<130> P80705267EPO0

<140> EP08100684.3

<141> 2008-01-21

<160> 49

<170> PatentIn version 3.4
<210> 1

<211> 30

<212> DNA

<213> synthetic

<400> 1

ggcgtcgaca tggtgcaaga cacatcaagc

<210> 2

<211> 30

<212> DNA

<213> synthetic
<400> 2
ccaagcttat taggataggc aattacacac
<210> 3

<211> 33

<212> DNA

<213> synthetic
<400> 3

ttgttaatta agtcaatagc

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

<400>

4
21

DNA
synthetic

4

gagcgaggtg ttc

ttccttaagc gctgctgtca g

<210> 5

<211> 33

<212> DNA

<213> synthetic
<400> 5

agggcggccg caatgactca actgaagcca ccg

<210> 6

<211> 21

<212> DNA

<213> synthetic
<400> ©

agacacgtga agcgattctc

30

30

33

21

33

21



<210> 7

<211> 48

<212> DNA

<213> synthetic
<400> 7

tcactatagg gcccgggegt
<210> 8

<211> 48

<212> DNA

<213> synthetic
<400> 8

tagctagccg cggtaccaag
<210> 9

<211> 48

<212> DNA

<213> synthetic
<400> 9

ccgtaatacg actcactata
<210> 10

<211> 46

<212> DNA

<213> synthetic
<400> 10

tagctagccg cggtaccaag
<210> 11

<211> 120

<212> DNA

<213> synthetic
<400> 11

aaccctcact aaagggcggc
attggttttt ctgctactac
<210> 12

<211> 24

<212> DNA

<213> synthetic
<400> 12

gtcgcatttc tcctgctgcet
<210> 13

<211> 18

<212> DNA

<213> synthetic
<400> 13

gttgccgcaa accaaaaa

<210> 14

<211> 40

<212> DNA

<213> synthetic

P80705267EPO0 sequence listing

cgacatggta

cttattaaaa

gggcatgaag

cttattataa

cgcaatgact

atctttgaat

tgtt

gacccaagtg

gcttggtaaa

atttacggaa

aagctcttcg

caattgaaac

gctagtggta

Page 2

tgtctgga

tcccgtag

tttatatg

tacgag

caccaaatgg tactactcca

gttctagtgt gaaaaatggg

48

48

48

46

60
120

24

18



<400>

14

P80705267EPO0 sequence listing

ctcgaagatc cagctgcatt tgttgggatt ccattgttga

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

<400>

15

20

DNA
synthetic

15

aatgcagctg gatcttcgag

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

<400>

16

20

DNA
synthetic

16

gtaacctggc cccacaaacc

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

<400>

17

20

DNA
synthetic

17

ctcaacggac tggacagctt

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

<400>

18

40

DNA
synthetic

18

ctacccagaa tcacgatccc

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

<400>

19

20

DNA
synthetic

19

gggatcgtga ttctgggtag

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

<400>

20

40

DNA
synthetic

20

tgtgattatc gttgggtcca

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

<400>

21

20

DNA
synthetic

21

tggacccaac gataatcaca

<210>

22

attacgccag ctgaattgga

gttttcccag tcacgacgtt

Page 3

40

20

20

20

40

20

40

20



<211>
<212>
<213>

<400>

20
DNA _
synthetic

22

ttcattggtc ctgttgatgg

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

<400>

23

30

DNA
synthetic

23

ccggatccga tgcttcacat

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

<400>

24

27

DNA
synthetic

24

ttagctagct caaagcctgg

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

<400>

25

24

DNA
synthetic

25

gtatcgatgg cttccacccc

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

<400>

26

29

DNA
synthetic

26

cttaattaat catgtctggc

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

<400>

27

31

DNA
synthetic

27

ccggatccga tggttttttt

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

<400>

28

31

DNA
synthetic

28

ttagctagct tagatcttgc

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

<400>

29

43

DNA
synthetic

29

gaaggatgag actaatccaa

P80705267EPO0 sequence listing

cctctgtcaa

cgttgag

caag

cgttcttgt

acctccaaag ¢

taccagcctt t

ttgaacggat tagaagccgc cga
Page 4

20

30

27

24

29

31

31

43



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

<400>

30

44

DNA
synthetic

30

gctgttctat atgctgccac

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

<400>

31

86

DNA
synthetic

31

aaccctcact aaagggcggc

agaagaattg ccgaacaggc

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

<400>

32

38

DNA
synthetic

32

gcctcgaagg tcggaacgga

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

<400>

33

37

DNA
synthetic

33

gaggatggta ggcagcctgg

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

<400>

34

90

DNA
synthetic

34

aaccctcact aaagggcggc

gaattgttag ccaggcaggt

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

<400>

35

4?2

DNA
synthetic

35

gcctcgaagg tcggaacgga

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

<400>

36

40

DNA
synthetic

36

gaggatggta ggcagcctgg

P80705267EPO0 sequence listing

tcctcttega

cgcaatgaga

cgcccg

cctcggegec

ctggcgecgce

cgcaatgaat

gaccagggcc

cctcagcegtc

ctagcgtccg

gcgtcccaaa acct

ggtagaagaa ctgctgatgc ttgtttgcct

gccgccecc

cgcccca

tctgcagctc aagcaacatc tactgttcca

cgccgcgaag ac

ccgcgaagac

Page 5

44

60
86

38

37

60
90

42

40



<210> 37

<211> 40

<212> DNA

<213> synthetic
<400> 37

gtcgcatttc tcctgctgct

<210> 38

<211> 22

<212> DNA

<213> synthetic
<400> 38
agccaggctg cctaccatcc
<210> 39

<211> 48

<212> DNA

<213> synthetic
<400> 39

gtcgcatttc tcctgctgct

<210> 40

<211> 50

<212> DNA

<213> synthetic

<400> 40
gaattcaacc ctcactaaag

<210> 41
<211> 51
<212> DNA
<213> synthetic

<400> 41
ccaaacctct ggcgaagaat

<210> 42

<211> 86

<212> DNA

<213> synthetic
<400> 42

gaattcaacc ctcactaaag
atatgtatgc tctaactccg
<210> 43

<211> 52

<212> DNA

<213> synthetic
<400> 43

ccaaacctct ggcgaagaat

<210> 44
<211> 10344
<212> DNA

<213> artificial gene

P80705267EPO0 sequence listing

tgttagcgcc cgccacggcec

tc

tgttgcgcag tgtatttgca

ggcggccgeca tgttagcaaa

tgttaattaa ttagcgcagt

ggcggccgca tgagtgtttt

atgcag

tgttaattaa ttatgaaacc

Page ©

tcaggccaat

gtatttgcaa

tagcaaggaa

gttacggttt

caggttcaag

gt

40

22

48

50

51

60
86

52



<220>
<223>

Ccombination of

chrysogenum

<400> 44
atgagaggta

cgcaccccgce
ctcgacgecc
acccgegtcg
ctcaaggccg
cacgtcctcg
gcggeccgec
gacaccaccg
tccggctcga
gccgecgacc
gccttcgaca
gtcgcacccc
gtcacctcgc
gtcttcaccg
cgccgegtec
accaccctgg
cccatcggec
gtaccgcccg
tgggaccaga
ggcgacacgg
gtcctccact
cccggcgaga
gcccgecccg
gcgggcgaca
atggtccccg
gaccgcgacg
cgaggcgata
agatccgtct
caactgatcg
gcaacaagga
gacaaacccc

tatctggcaa

gaagaactgc
acgcggtcgce
gcgccaaccg
ccgtectege
gcggcgtgta
ccgacaccga
tggacacccc
ccccggacgt
ccggcacccc
gctgctggga
tctccacctt
gcggcgacat
tgctgctgac
gcgtcaagga
tcgaagcctg
gctgcacctg
ggccgctgga
gcgtcaccgg
gcgcecgeac
gcggccgeat
tctgcggecg
tcgagaccgc
gccgggcecgg
ccaccgccga
ccgcgttegt
cactgcccga
cggaaatcgc
ctcgcaacga
ctcgcatccg
cacttgagcg
atgaggcgcc

acagtcttca

P80705267EPO0 sequence listing

snbA from S. pristinaespiralis and pcbAB from P.

tgatgcttgt
cgtcaccgaa
cctggeccgce
cgaacgctcc
cgtgcccctg
agcggcecctg
cgccctcacc
caccgtgcgg
caagggcatc
cctggacacc
cgaactgttc
cgacgcggec
cgccggectg
cgtgtggacc
cccecggeacc
gctgecgttc
caacacccgc
cgagctgtac
cgcggaacgc
gtaccgcacc
cgccgaccag
gctcgecgec
cgacaaggtc
acaactgcgc
cgcgetgecc
acccgactgg
cctcggggaa
caacttcttc
acaacgactc
catggcagac
gacagagctg
gcagggcttc

ttgcctagaa
gccggcggca
cacctgatcc
gcccagcetcg
cacaccggct
ctgctcaccg
gtcgacgagg
cccgaccagce
ggcatcaccc
ggctcccgeg
gccecegetgce
gtcctgcagce
ctcggcgtga
ggcggcgacg
gtcgtcaaga
accgaccccc
gcctacgtcc
atcgccggeg
ttcaccgecg
ggcgacctgg
caggtcaaga
caccccgacg
ctcgtcgect
gccggecteg
gccctgeecg
ggcggcggcg
atctgggccg
cgcctaggag
tcggtcagca
cttctacaga
cttgaggaga

gtctaccatt
Page 7

gaattgccga
ccctgatcac
gccgeggegt
tcgtcaccac
atcccgtcga
acacccacca
acaccacggc
tcgcctacat
accgcgacgc
tcctgatgcea
tggccggcegg
gcaccctcgc
tcgccgacga
tcgtctctcc
ccctctacgg
gccgcatccc
tcgacgaacg
ccggectcgce
acccgcacgc
cccgecgega
tccgeggett
tcacccgcegce
acctcgtcac
agacccaact
tcacgcccaa
ccgaggtccg
acgtgttggg
ggcacagcat
tctccgtcga
acaagcagca
atgcagcaac

acctcaagag

acaggccgec
ctacagcgaa
caccgcggag
cctcgcegatc
ccggatgcgg
cgccgecacc
cggcgagcag
catgttcacc
catcgccctg
ctccecgtac
gcggatcgtc
cgcccacggce
ggcaccggag
caccgccgtg
gccgaccgag
gcccgecgtce
gctgcggecc
ccgcggcetac
ccacctgttc
cgccgacggce
ccgcatcgaa
cgccgtcgtc
cgccecccgac
gcccgactac
cggcaaactc
ttccgacctt
agcccgecag
cacctgcatc
agatgttttt
ggagaaatgc
ggacaatatc

catggaacaa

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
1920



tccgacgect
tttcagagag
tgggaaaagg
tacttcaccg
caagacctta
aaacacagcg
tggagtctgc
gacaatctca
caccgtgagg
gatatgaacg
caggtgcagg
cttcgtcaga
cacgccgtgce
ggaaggaacc
ccgctggtac
gtgcaggcca
aaaaccgact
ttggacaaat
actgagaagc
ttcacagtat
cttcatatgg
agcctggagt
gctgagtttc
gacaagatag
gcgaaccgta
gcgctggtga
ggcggtgcct
gaggacacac
atggctgect
tggagcgtat
acctctggaa
ctgcaggtgt
tccttttcca

ggccaaaccc

atgtaatgca
cctggaagca
aggttttcca
acgttgccgc
cggagagatt
agaatcgctt
cactcttgtt
cttcgtccat
atcacctcga
ccttgttgaa
agcagcgaca
cctgctecgce
tgcacgctta
tgcccatctt
tcgatcattc
aggtaaacgt
taaagcacgg
cgcgaacact
tgaattatcc
ccatctgcta
tccaggacac
atctctcatc
ccgataccac
cagtggtcta
tggcacatca
tggacaagag
atgtccccat
aagccctcgc
ccggcacgct
cgaacccttc
cgacaggtcg
cgctatccaa
actatgtgtt

tcctggtect

P80705267EPO0 sequence listing

gtccgttctt
tgcacagcag
actgctcgat
gggtgctgtc
caagctggat
cacgtgtctt
cgaaaaggtt
ggatgaccct
cttttgggcc
cgagcgcagt
gctgacaatt
ccagggtatt
tggcggtggc
gggaattgaa
gacgttcaag
catgaacagc
attattcgat
tgagcaccag
actggctgtc
cgccagtgag
actgatgcag
tatccaattg
gcttcatgag
tgaggagacg
gctaaggtcc
cgagcatatg
tgaccctgga
agtcatcgcg
tctttatccc
accgttgagt
gcccaagggc
agtattcgga
cgaccatttc

caacgatgga

cggtacaaca
tcctttccag
caggatccac
gaggaccgga
gttggcagac
ttcagctgec
cacgagacct
tacactcgca
ggtgtggttc
cgttacaaag
gctctctctg
accttacatt
acccacacca
cgagcagttg
gataagacaa
cggggcaatg
tctttattcg
actgaactgg
atcgcgcgeg
ctatttgagg
gttgcccgag
gagcaactcg
atgtttgaaa
tccttgactt
gacgtcagcc
atcgtcaaca
tatcctaacg
gactcctgct
tctgtcttge
cggagcacgg
gtcacggtag
ctacgggata
gtggagcaga
atgcgcgggg

Page 8

ccacattgtc
cgctgcggct
cattggactg
aattggaaga
tgttccgegt
accatgcaat
acctgcaact
cccagcggta
aaaagatcaa
tccagctggce
gagacgcatg
cgattctcca
taaccggcac
gtccgtatat
tcatggaggc
tggaactggg
tgcttgaaaa
ggtattcgat
aagtcgagac
aggttatgat
gtttgaatga
ccgcgtggaa
acgaagcgag
accgcgagtt
ccaaccccaa
ttctggccgt
accgcattca
atctgcctcg
ctgccaatcc
acttagctta
agcatcatgg
ctgacgacga
tgaccgacgc

acaaagagcg

tccagatctg
gcggttctca
gcgtttectc
cttgcggcgce
ctatctgatt
cctcgatggt
gctgcatggg
tctccacget
cgaacggtgt
agactatgac
gctagcagac
atttgtttgg
gaccatttct
caacactcta
catcgaggat
ccgtttgcac
ctacccgaat
tgaaggcggc
gactggcgga
ctccgagett
acccgtcggce
tgccacggaa
ccagaagccg
gaatgagcgg
cgaggtcatt
atggaagagc
atacatccta
catcaaggga
ggattccaag
tatcatctat
agtggtcaac
ggtaattctc
cattctcaat

actctacaga

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
3840
3900
3960



tacattgaga
gaatttagcc
gaaccggtct
ccaactgaag
gacaaaagta
aagcgcaccc
ggatatcaca
gaagaagata
tggattcctg
attcgcggac
atcaaacagt
ggttactatg
cggctccctg
cctagtggaa
gtggtgccgce
gagatgcacc
ctaaagagca
agcgcccttt
gcagatgtgc
cgtgcccagg
atcgacgctg
cgtggaaacc
ggcatctatc
gtggacacag
gttttccgec
ggcctgtatc
ttcgagcaag
ttaccagccc
ggcgatcgca
ttgcagctga
agtatcgaac
tcgagtctgt
cagtccgatg
gtcattggat
tgcgggctca

agaaccgagt
ggttcaagga
tcgacaagat
tttccatcac
ttggccaaca
ccataggggc
atcgcgcaga
agcgagaagg
gaagcagcgg
tgcgcatcga
ctgtggtgat
tcgccgatgce
gctacatggt
aattagacac
cgcgtagtga
cagaggagat
caaagctttc
tctgtcaccg
acgaaattac
agcgactcct
catttgaact
ttgctcgaca
ttcagaaggt
ccaagcaggt
tcgatgatga
tcattctggc
agcttcgggce
tcaaagcgca
tgcgcaacct
tcacggaccg
tgagcaagaa
acgtcgtgtt
tttccgtggg
tcttcgtcaa

tcagaagggt

P80705267EPO0 sequence listing

gacctacttg
ccatctacgc
ccgcgaaacg
cacccacaag
ggtccacaat
tgtcggcgag
tgtgaccgcg
tcgtaactcc
ggaggtcgag
actaggcgag
tgccaaggat
agcgctgecg
gccctctegt
caaggctttg
aatcgaacgc
cggcatttac
cttcatgatt
gacagttgaa
tcccatagat
cttcatccac
gcctggetcg
tgaggcgttg
attgagtccc
ggagcggctg
actgccttgg
gttccaccat
cttgtacgca
gtacaaggaa
gtcagacttt
cccacgtect
ggaaacggag
ggtttccgtt
tatcccagtc
ccttgtggtg

aatgaaagag

tctggcaccc
cgtgtggact
ttccatggec
cggctctatc
agcacgagct
ctctacctgg
gagcgtttta
cgtttgtaca
tatctaggtc
attgaggcca
tgcagagaag
tccgetgeca
ctcattctcg
ccceccagecg
tccttgtgtg
agcgatttct
cacgagtcct
gcccagacgc
tgcaatgata
gaatttgaga
gttgacgcgt
agaactttac
gatgaagccc
gaccaggaga
gaggcccgca
acctgcttcg
gcgctccaga
tacgcgctct
tggctgcgga
gtgcaattca
aacctgaggg
tattgcgtta
agccaccgaa
ctaagggtgg

ctcgtggacg
Page 9

catccgtggt
gcgtggggga
tcgttatcaa
cattcccaga
atgtgctgaa
gtggtgaagg
ttcctaatcc
agaccggtga
gtaatgactt
tcctatcgtc
gggcccagaa
ttcggcgett
tcagcaagtt
aggaagagag
acatctgggc
tcagcctggg
ttaaccgcgce
acttgatcct
cgcagatgat
atggcagcaa
cgcttctcga
tggtcaagga
agggcatgtt
tagccagtct
tccttaaact
atgcatggtc
aaaccaaaag
accatcgccg
aactcattgg
aatacgacgg
gggtggccaa
tgctagcctc
cgcatcctca
atatttctca

cccaactgca

ctccatgtac
ggcgttcagc
cggctacggc
gcggcgaatg
cgaggacatg
agtggtacgg
attccagtcg
cctggtacgc
ccaggtcaag
ttatcacgga
attcctggtt
catgcagtct
ccccgtcact
cgagattgac
ggaactactc
aggtgacagc
cgtctcagtc
gaacgatgct
tccecgtgtec
tgcatacaat
gcaggcgctg
tcacgcaacc
ctccgtcaac
atcccagcat
cgaatccggc
attgaaagtc
tgcagcgaac
gcagctgtct
cttggaacca
tgacgacctc
acgttgcaag
gtacgcgaac
gttccaatcg
gtcagccatt

ccaagacatg

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
5760
5820
5880
5940
6000
6060



ccgttccagg
gtacagaacg
gatgaaggat
aagttcgatc
tatgcgacca
ctcctgegec
ttagttcgcc
acgactgctg
cttgccgeag
aacgggcagg
gacggaatag
tggaaggctg
ctgattctgg
tgtgaacgcc
agccaacagt
atctttactt
cttcttctac
ggcgtcctgt
gtgctcagcg
tacagaatgg
aagatcgatc
cacgccaccc
ggtgtcaccg
gagaatgctc
cagcccgtcc
ggttatctca
gaggaggaca
tcgcgtttca
atcaagatga
cccggtgtcc
accgctcact
attctcactt
ctggaaggcg

attatcaacg

aagtgacgaa
tgttcaactt
cgcttgcatt
tgaacgcaac
gcctattcaa
agctgtccga
cgacagagaa
aggagcagaa
agaagattgc
ctaaccagct
ctttgatgct
gtgcagcata
aggagattaa
atggcgcgaa
cagctgctga
caggcacttc
gcgatgccct
tcctgtccaa
gacacaagct
ccagcacgca
tggcacgact
agtacgagaa
agaccacggt
ttcgggaagt
ccttcgatgce
accaacctct
tcgctatggg
accgtcagca
ggggataccg
gggagggtgc
ctctggtcgg
tcatgaaagc
cactgcctgt

actccgcgcea

P80705267EPO0 sequence listing

gctgctgcag
cgaatcccgt
caatcaatac
ggtcacggaa
caaaagcacg
actgagtgca
tggcgatctg
agtagcgtcg
cgtcgtgcag
cgcccggtac
ggaaaagagt
cgtgcccttg
agcgaaggct
ggtgattgca
cctgcccaca
cggtaagcca
ccgggagegg
ctacgtcttc
gatcgttccc
cggtctctcc
ggaccatctg
gatgcgccgce
gtacaacatt
gctccctggt
tgtcggagaa
tctaacggat
gcgcttcgeg
gcagccgcag
gatcgagatt
agtcgttgcc
ttactatacc
aaggcttcca
gacgattaac

gtcctcgtac

gtggataatg
gcgaacggag
cggccggttc
ttggagtcgg
atccagggtt
gaagggatca
cacttgccat
ttgaaccagg
ggagatagag
atacagtccg
atcgacacga
gatccgactt
gtccttgtgce
gtcgactcgc
attgctagcc
aagggagtcc
tatttcggtc
gacttctccg
ccagctgagt
tatctcagcg
caggttgtta
cgattcaacg
atcgcggaat
acccgagcgt
ctctatcttg
cagcgattca
cggctctaca
ctggaatacc
tctgaagttc
aagtatgaga
acggacaatg
acgtacatgg
ggaaagctcg

agcccaccaa

Page 10

accccagcecg
aacacgatgc
agcccgtgga
gattgagagt
ttttgcatac
atgaggatac
tggcacagtc
cctttgagcg
cacttagtta
tgtcctgtat
ttatttgcat
acccacccgg
actccagtca
ccgccatcga
tcggcaatct
tagttgagca
gagactgtac
tcgaacaact
tcgtcgcaga
gcacaccatc
ccgccgeggay
gtcccatcta
tcacaacgaa
atgtgctgaa
ccggcgacag
ttcccaaccc
agaccggcga
taggaagagg
agaacgtgct
acaacgatac
aaacagtatc
tgccaagcca
acgtccggag

ggaacataat

gcatccgctg
caggtcggag
ttccgttgeg
caacttcaac
ctatgagtat
gcagctgtcg
cccgettgeg
cgaagctttc
tgctgatctt
tggggcagac
tctcgcgatt
acgcgtccag
tgcttcgaaa
gacggcggtc
agcgtatata
aaaggcagtt
caagcatcat
tgtgttgtcg
tgatgaattt
cttactgcag
cgaagagctt
caatgcctat
ttcgatattt
cgcggcactt
cgttacgcgt
tttctgcaaa
cctggttcga
cgatctgcag
cacttcaagt
ctattcccgg
ggaagccgat
cctctgctgt
attgccggag

cgaggccaag

6120
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
8100



atgtgcagac
ttcaaactgg
gtgggctgca
gatcacgtct
gggccggtca
ctgcagcatc
gattccttaa
ctcaagcgcg
cttcgggtgc
gggtggcagt
gggtatgaag
gtcagctggc
agcaagggca
tctgagagga
cctacgtcaa
tcactgatcc
tcagttggat
ggacatggcc
accaccatgt
gtcgctgtga
tacggctata
cgcaagcaat
ggactcatga
gtgtgtattg
gagcaattca
cagcaaacct
gagtatctgg
ggcgccgaga
ttcaacaact
tatctcgacc
ttcggaggaa
ggcttcctcg
ttgggggaca
ttccaacgcc

aacaagtacg

tgtgggaatc
gtggcgacag
agatcaccgt
tcatgaagga
tcggcgaggc
cgatgtattg
gcgctgetgt
aggaagtcgg
tgaacgtaaa
ctggcttcaa
accgatccgc
agatccttgt
gcagtttccg
accattggaa
ccggttcgeg
aaggaggaat
tggcgctcca
gtgaagaagt
atccatttga
gcgaacggtt
ctcaacaccc
cgaagccaaa
ctagcccaga
acggcactat
tctcgagcat
cgcgattccc
aacctccacg
gttacttcaa
actacttgca
aagtacgcgg
ttctcgcaat
gtattatcga
ctgagattct
tgccctctgce

aatccgagaa

P80705267EPO0 sequence listing

cgccttggga
catcacatct
tcgggatata
ctccgaccgg
gcccctactg
gaatcacact
cagggacttg
attcgtgcag
agatgttgac
ccttgagaac
gcgagtctgg
ccgtgacctg
gcagtgggct
taagctcgtc
cgtgcgectg
cgatcgacag
acatatcgct
ggatcagaca
aattccccgt
cagacaggtg
gctgccccag
ggaatgggtc
ggacaaagac
gatcatcgat
cgaggaagga
ggatgttcct
acagggaccg
caacatcgtc
cagcaaacgc
catccaacca
ggaaatgtcg
cacctatttc
ggacccgatc
aacagatcgc

ccagcgtcgce

atggagcgat
ttgcatctcg
tttgaacatc
agtaatgtga
ccgattcaag
ttctacgtcc
caacagtatc
tcctttgetg
gggtccgcgg
ggacccattg
ttctccgttc
cagacgctgt
gaagccatcc
atggaaacag
agcagaagtt
gatgtctccg
ccaaccggec
ctggatgtga
ctcagcaccg
cctgcccgtg
gtgaccgtca
ctcgcggtgg
cggagctctt
gtggacagtg
ctgaacaaga
caaccggcgg
acgctgttcc
aagcgcctgce
ctgcgcacgt
cacggaccgt
cggcgactgg
aacgtgcggg
catcacatct
attgtgctgt

ctgtacgagt
Page 11

gcggtatcga
tggcccagat
gtaccgcccg
ctcagttccg
actggttttt
gaacgccaga
acgatgtttt
aggacttctc
ccgtcaacga
gttccattgg
accatatggc
accgaaatgg
aaaattacaa
cttccagcat
tgagccctga
tgtacgactc
caagtatggt
gccgcaccat
agaacattgt
gcgtcgggta
actacctggg
gcgacaacga
ctgccgtcga
cttggagcct
tcctcgacgg
agacatatac
tgctgccgec
gtcagacaaa
tcgaggagcet
accacttcat
tagcctcgga
gagcgacacg
acaatcccga
tcaaggccat

actatgacgg

cgacgacctg
tcacaaccag
agccctccat
aaccgaacaa
gtcaaaggct
gctggatgtt
ccgcatgcga
tcctgeccag
gatattggat
ctacctacat
cattgacacc
aagcctcgga
ggcgtcagac
atccgcattg
gaagacagcc
cctcctgact
tacgatcgag
gggttggttc
tcaaggagtc
tggaaccttg
ccagctcgec
atttgaatac
cgtcacggcc
tgaggagagc
cagggcaagt
gccgtatttc
gggcgaagga
tatggtggtc
ggcggaaatg
cggatggagc
cgagaagatt
caccattggc
tccggcecaac
gaggccgaac

cactcgactc

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
9720
9780
9840
9900
9960
10020
10080
10140
10200
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aacggactgg acagcttgtt accaagcgat tccgacgtcc agctggtccc gcttacggac

gatacacact tttcctgggt cggaaatcca caacaggtgg agcagatgtg tgcgactatc

aaggaacacc tcgctcgcta ttga

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

<220>
<223>

45

DNA

11808

artificial gene

brevis and pcbAB from P. chrysogenum

<400> 45
atgagaggta

cgcaccccgce
ctcgacgecc
acccgegtcg
ctcaaggccg
cacgtcctcg
gcggeccgec
gacaccaccg
tccggctcga
gccgecgacc
gccttcgaca
gtcgcacccc
gtcacctcgc
gtcttcaccg
cgccgegtec
accaccctgg
cccatcggec
gtaccgcccg
tgggaccaga
ggcgacacgg
gtcctccact
cccggcgaga
gcccgecccg
gcgggcgaca
atggtccccg

gaccgcgacg

gaagaactgc
acgcggtcgce
gcgccaaccg
ccgtectege
gcggcgtgta
ccgacaccga
tggacacccc
ccccggacgt
ccggcacccc
gctgctggga
tctccacctt
gcggcgacat
tgctgctgac
gcgtcaagga
tcgaagcctg
gctgcacctg
ggccgctgga
gcgtcaccgg
gcgcecgeac
gcggccgeat
tctgcggecg
tcgagaccgc
gccgggcecgg
ccaccgccga
ccgcgttegt

cactgcccga

tgatgcttgt
cgtcaccgaa
cctggeccgce
cgaacgctcc
cgtgcccctg
agcggcecctg
cgccctcacc
caccgtgcgg
caagggcatc
cctggacacc
cgaactgttc
cgacgcggec
cgccggectg
cgtgtggacc
cccecggeacc
gctgecgttc
caacacccgc
cgagctgtac
cgcggaacgc
gtaccgcacc
cgccgaccag
gctcgecgec
cgacaaggtc
acaactgcgc
cgcgetgecc

acccgactgg

ttgcctagaa
gccggcggca
cacctgatcc
gcccagcetcg
cacaccggct
ctgctcaccg
gtcgacgagg
cccgaccagce
ggcatcaccc
ggctcccgeg
gccecegetgce
gtcctgcagce
ctcggcgtga
ggcggcgacg
gtcgtcaaga
accgaccccc
gcctacgtcc
atcgccggeg
ttcaccgecg
ggcgacctgg
caggtcaaga
caccccgacg
ctcgtcgect
gccggecteg

gccctgeecg

ggcggcggcyg
Page 12

gaattgccga
ccctgatcac
gccgeggegt
tcgtcaccac
atcccgtcga
acacccacca
acaccacggc
tcgcctacat
accgcgacgc
tcctgatgcea
tggccggcegg
gcaccctcgc
tcgccgacga
tcgtctctcc
ccctctacgg
gccgcatccc
tcgacgaacg
ccggectcgce
acccgcacgc
cccgecgega
tccgeggett
tcacccgcegce
acctcgtcac
agacccaact
tcacgcccaa

ccagccaggc

Combination of snbA from A. Pristinaespiralis, tycA from B.

acaggccgec
ctacagcgaa
caccgcggag
cctcgcegatc
ccggatgcgg
cgccgecacc
cggcgagcag
catgttcacc
catcgccctg
ctccecgtac
gcggatcgtc
cgcccacggce
ggcaccggag
caccgccgtg
gccgaccgag
gcccgecgtce
gctgcggecc
ccgcggcetac
ccacctgttc
cgccgacggce
ccgcatcgaa
cgccgtcgtc
cgccecccgac
gcccgactac
cggcaaactc

tgcctaccat

10260
10320
10344

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



cctccgagaa
gaaaagatcg
caggtcgtgg
tacccgacga
ggcatcatcg
tttacgaata
cctaaagtca
gtctatcagc
tacgatttct
gagacgcaac
ttatttcaga
ggcatttcct
gggcaagcga
caagaatatg
tcgcaagcaa
agcgtgcgaa
gccaatcagg
tttgcggagt
gacatcatcg
gtattgctcg
aatatgcgga
ccagaaaatc
ggacagtttg
aacacgttag
ttgaatataa
gagcagtatc
gccatcatcg
gtcaaaggtc
cgcaacaagc
gagaatgcag
cattacctca
aacaccacat
ccagcgctgc

ccaccattgg

ccgagacaga
ggattcgcga
ctcgtctgea
tcgagcaggt
ctggaaacgt
caggccattg
tccaaagtgt
acgaaaacgg
tctcttataa
gtctgcacag
cgttacatgg
ggcgcatttt
tcagtctgcc
cgaacgaggc
aaaatgtgtc
acatgcggat
cctatcaaac
ggagcaagct
aacaggcaaa
acttgaagca
agattcctcg
gcggttectt
atgcggacat
gcgcagatgg
ccggattgat
gggaagagtc
cgcattgcac
tccaaatgga
agcaggagaa
caacggacaa
agagcatgga
tgtctccaga
ggctgcggtt
actggcgttt
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atcgattctc
taatttttac
ttcctatcaa
tgctcttttt
accgcttaca
gaaccaatcg
catggacaaa
aaatgtcgtt
tctgaccgcg
cagcatgaat
cgatcatttg
gtttgaagat
cgaaaaaacg
ggatttgctg
cctgccgaaa
acggctgcac
ggaaatcaac
tgcgcaaatc
cgtggccaga
aaccgctccc
taaagggatc
atccttccgce
gagaacggaa
caaaaacaat
tgaaggcgga
catccagcaa
cgagaaaaaa
agaaatggac
atgcgacaaa
tatctatctg
acaatccgac
tctgtttcag
ctcatgggaa

cctctacttc

gtctccatct
tcgctcggcg
ttgaagctag
gtcaagagca
cccattcaga
tctgtgctct
atcatcgaac
cagcacaacc
caaccagacg
ttgcaggaag
tttctcgcaa
ttggcaaccg
gattcttttc
agcgagattc
gactatgaag
ccggaagaga
gatctgttgt
gtcattcatt
acggtcggat
ttgtccgact
ggttacgaca
gtgcagccgg
ctgtttaccc
ctgagtcctg
gagctcgtcc
ttgagccaaa
gaagtagagc
gatatcttcg
ccccatgagg
gcaaacagtc
gcctatgtaa
agagcctgga
aaggaggttt
accgacgttg
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ggcaaaacgt
gagattcgat
agacgaaaga
cgacgagaaa
agtggttttt
atcgcccgga
accacgacgc
gcggcettggg
tccagcaggc
gacctctggt
ttcatcattt
gatacgcgca
aaagctggtc
cgtactggga
tgaccgactg
ccgagcagtt
tggcggcgcet
tggaggggca
ggtttacgtc
atatcaagct
tcttgaagca
aagtgacgtt
gctcacccta
agtcagaggt
tcacattctc
gttatcaaaa
gaacgcccag
aattgcttgc
cgccgacaga
ttcagcaggg
tgcagtccgt
agcatgcaca

tccaactgct

ccgcgggtgce

tttgggaatt
ccaagcgatc
cttgctgaat
aagcgatcag
cgggaaaaac
aggctttgat
gctccgeatg
tggacaatta
gatcgaagca
gaaggttgcc
ggtcgtggat
ggcacttgca
acaatggttg
gagtctcgaa
caaacaaaag
gttgaagcac
cggcttggct
cgggcgcgag
gcaatatccg
caccaaagag
tgtgacactt
caactacttg
cagcggcggce
gtacaccgct
ttacagctcg
gcatctgctt
cgatttcagc
aaatacactg
gctgcttgag
cttcgtctac
tcttcggtac
gcagtccttt
cgatcaggat

tgtcgaggac

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
3540
3600



cggaaattgg
agactgttcc
tgccaccatg
acctacctgc
cgcacccagc
gttcaaaaga
aaagtccagc
tctggagacg
cattcgattc
accataaccg
gttggtccgt
acaatcatgg
aatgtggaac
ttcgtgcttg
ctggggtatt
cgcgaagtcg
gaggaggtta
cgaggtttga
ctcgeccgegt
gaaaacgaag
acttaccgcg
agccccaacc
aacattctgg
aacgaccgca
tgctatctgc
ttgcctgeca
acggacttag
gtagagcatc
gatactgacg
cagatgaccg
ggggacaaag
accccatccg
gactgcgtgg
ggcctcgtta

tatccattcc

aagacttgcg
gcgtctatct
caatcctcga
aactgctgca
ggtatctcca
tcaacgaacg
tggcagacta
catggctagc
tccaatttgt
gcacgaccat
atatcaacac
aggccatcga
tgggccgttt
aaaactaccc
cgattgaagg
agacgactgg
tgatctccga
atgaacccgt
ggaatgccac
cgagccagaa
agttgaatga
ccaacgaggt
ccgtatggaa
ttcaatacat
ctcgcatcaa
atccggattc
cttatatcat
atggagtggt
acgaggtaat
acgccattct
agcgactcta
tggtctccat
gggaggcgtt
tcaacggcta

cagagcggcg
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gcgccaagac
gattaaacac
tggttggagt
tggggacaat
cgctcaccgt
gtgtgatatg
tgaccaggtg
agaccttcgt
ttggcacgcc
ttctggaagg
tctaccgctg
ggatgtgcag
gcacaaaacc
gaatttggac
cggcactgag
cggattcaca
gcttcttcat
cggcagcctg
ggaagctgag
gccggacaag
gcgggcgaac
cattgcgctg
gagcggcggt
cctagaggac
gggaatggct
caagtggagc
ctatacctct
caacctgcag
tctctecttt
caatggccaa
cagatacatt
gtacgaattt
cagcgaaccg
cggcccaact

aatggacaaa

cttacggaga
agcgagaatc
ctgccactct
ctcacttcgt
gaggatcacc
aacgccttgt
caggagcagc
cagacctgct
gtgctgcacg
aacctgccca
gtactcgatc
gccaaggtaa
gacttaaagc
aaatcgcgaa
aagctgaatt
gtatccatct
atggtccagg
gagtatctct
tttcccgata
atagcagtgg
cgtatggcac
gtgatggaca
gcctatgtcc
acacaagccc
gcctccggea
gtatcgaacc
ggaacgacag
gtgtcgctat
tccaactatg
accctcctgg
gagaagaacc
agccggttca
gtcttcgaca
gaagtttcca

agtattggcc
Page 14

gattcaagct
gcttcacgtg
tgttcgaaaa
ccatggatga
tcgacttttg
tgaacgagcg
gacagctgac
ccgcccaggg
cttatggcgg
tcttgggaat
attcgacgtt
acgtcatgaa
acggattatt
cacttgagca
atccactggc
gctacgccag
acacactgat
catctatcca
ccacgcttca
tctatgagga
atcagctaag
agagcgagca
ccattgaccc
tcgcagtcat
cgcttcttta
cttcaccgtt
gtcggcccaa
ccaaagtatt
tgttcgacca
tcctcaacga
gagtgaccta
aggaccatct
agatccgcga
tcaccaccca

aacaggtcca

ggatgttggc
tcttttcage
ggttcacgag
cccttacact
ggccggtgtg
cagtcgttac
aattgctctc
tattacctta
tggcacccac
tgaacgagca
caaggataag
cagccggggc
cgattcttta
ccagactgaa
tgtcatcgcg
tgagctattt
gcaggttgcc
attggagcaa
tgagatgttt
gacgtccttg
gtccgacgtc
tatgatcgtc
tggatatcct
cgcggactcc
tccctetgtce
gagtcggagc
gggcgtcacg
cggactacgg
tttcgtggag
tggaatgcgc
cttgtctggc
acgccgtgtg
aacgttccat
caagcggctc

caatagcacg

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
5460
5520
5580
5640
5700



agctatgtgc
ctgggtggtg
tttattccta
tacaagaccg
ggtcgtaatg
gccatcctat
gaaggggccc
gccattcggce
ctcgtcagca
gccgaggaag
tgtgacatct
ttcttcagec
tcctttaacc
acgcacttga
gatacgcaga
gagaatggca
gcgtcgettc
ttactggtca
gcccagggea
gagatagcca
cgcatcctta
ttcgatgcat
cagaaaacca
ctctaccatc
cggaaactca
ttcaaatacg
aggggggtgg
gttatgctag
cgaacgcatc
gtggatattt
gacgcccaac
aatgacccca
ggagaacacg

gttcagcccg

tgaacgagga
aaggagtggt
atccattcca
gtgacctggt
acttccaggt
cgtcttatca
agaaattcct
gcttcatgca
agttcccegt
agagcgagat
gggcggaact
tgggaggtga
gcgecegtctc
tcctgaacga
tgattcccgt
gcaatgcata
tcgagcaggc
aggatcacgc
tgttctcegt
gtctatccca
aactcgaatc
ggtcattgaa
aaagtgcagc
gccggcaget
ttggcttgga
acggtgacga
ccaaacgttg
cctcgtacgc
ctcagttcca
ctcagtcagc
tgcaccaaga
gccggeatcc
atgccaggtc

tggattccgt
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catgaagcgc
acggggatat
gtcggaagaa
acgctggatt
caagattcgc
cggaatcaaa
ggttggttac
gtctcggctc
cactcctagt
tgacgtggtg
actcgagatg
cagcctaaag
agtcagcgcc
tgctgcagat
gtcccgtgec
caatatcgac
gctgcgtgga
aaccggcatc
caacgtggac
gcatgttttc
cggcggcctg
agtcttcgag
gaacttacca
gtctggcgat
accattgcag
cctcagtatc
caagtcgagt
gaaccagtcc
atcggtcatt
catttgcggg
catgccgttc
gctggtacag
ggaggatgaa
tgcgaagttc

acccccatag
cacaatcgcg
gataagcgag
cctggaagca
ggactgcgca
cagtctgtgg
tatgtcgccg
cctggctaca
ggaaaattag
ccgccgegta
cacccagagg
agcacaaagc
cttttctgtc
gtgcacgaaa
caggagcgac
gctgcatttg
aaccttgctc
tatcttcaga
acagccaagc
cgcctcgatg
tatctcattc
caagagcttc
gccctcaaag
cgcatgcgca
ctgatcacgg
gaactgagca
ctgtacgtcg
gatgtttccg
ggattcttcg
ctcatcagaa
caggaagtga
aacgtgttca
ggatcgcttg
gatctgaacg
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gggctgtcgg
cagatgtgac
aaggtcgtaa
gcggggaggt
tcgaactagg
tgattgccaa
atgcagcgct
tggtgccctc
acaccaaggc
gtgaaatcga
agatcggcat
tttccttcat
accggacagt
ttactcccat
tcctcttcat
aactgcctgg
gacatgaggc
aggtattgag
aggtggagcg
atgaactgcc
tggcgttcca
gggccttgta
cgcagtacaa
acctgtcaga
accgcccacg
agaaggaaac
tgttggtttc
tgggtatccc
tcaaccttgt
gggtaatgaa
cgaagctgct
acttcgaatc
cattcaatca

caacggtcac

cgagctctac
cgcggagcgt
ctccegtttg
cgagtatcta
cgagattgag
ggattgcaga
gccgtecget
tcgtctcatt
tttgccccca
acgctccttg
ttacagcgat
gattcacgag
tgaagcccag
agattgcaat
ccacgaattt
ctcggttgac
gttgagaact
tcccgatgaa
gctggaccag
ttgggaggcc
ccatacctgc
cgcagcgcetc
ggaatacgcg
cttttggctg
tcctgtgcaa
ggagaacctg
cgtttattgc
agtcagccac
ggtgctaagg
agagctcgtg
gcaggtggat
ccgtgcgaac
ataccggccg

ggaattggag

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740



tcgggattga
ggttttttgc
atcaatgagg
ccattggcac
caggcctttg
agagcactta
tccgtgtect
acgattattt
acttacccac
gtgcactcca
tcgceccgeca
agcctcggcea
gtcctagttg
ggtcgagact
tccgtcgaac
gagttcgtcg
agcggcacac
gttaccgccg
aacggtccca
gaattcacaa
gcgtatgtgc
cttgccggcg
ttcattccca
tacaagaccg
tacctaggaa
gttcagaacg
gagaacaacg
aatgaaacag
atggtgccaa
ctcgacgtcc
ccaaggaaca
cgatgcggta
ctcgtggecc
catcgtaccg

gtgactcagt

gagtcaactt
atacctatga
atacgcagct
agtccccgcet
agcgcgaagc
gttatgctga
gtattggggc
gcattctcgc
ccggacgcegt
gtcatgcttc
tcgagacggc
atctagcgta
agcaaaaggc
gtaccaagca
aacttgtgtt
cagatgatga
catccttact
cgggcgaaga
tctacaatgc
cgaattcgat
tgaacgcggc
acagcgttac
accctttctg
gcgacctggt
gaggcgatct
tgctcacttc
atacctattc
tatcggaagc
gccacctctg
ggagattgcc
taatcgaggc
tcgacgacga
agattcacaa
cccgagcecct

tccgaaccga
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caactatgcg
gtatctcctg
gtcgttagtt
tgcgacgact
tttccttgec
tcttaacggg
agacgacgga
gatttggaag
ccagctgatt
gaaatgtgaa
ggtcagccaa
tataatcttt
agttcttctt
tcatggcgtc
gtcggtgctc
attttacaga
gcagaagatc
gcttcacgcc
ctatggtgtc
atttgagaat
acttcagccc
gcgtggttat
caaagaggag
tcgatcgegt
gcagatcaag
aagtcccggt
ccggaccgct
cgatattctc
ctgtctggaa
ggagattatc
caagatgtgc
cctgttcaaa
ccaggtgggc
ccatgatcac

acaagggccg

accagcctat
cgccagctgt
cgcccgacag
gctgaggagc
gcagagaaga
caggctaacc
atagctttga
gctggtgcag
ctggaggaga
cgccatggcg
cagtcagctg
acttcaggca
ctacgcgatg
ctgttcctgt
agcggacaca
atggccagca
gatctggcac
acccagtacg
accgagacca
gctcttcggg
gtccectteg
ctcaaccaac
gacatcgcta
ttcaaccgtc
atgaggggat
gtccgggagg
cactctctgg
actttcatga
ggcgcactgc
aacgactccg
agactgtggg
ctgggtggcg
tgcaagatca
gtcttcatga

gtcatcggcg
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tcaacaaaag
ccgaactgag
agaatggcga
agaaagtagc
ttgccgtegt
agctcgcecg
tgctggaaaa
catacgtgcc
ttaaagcgaa
cgaaggtgat
ctgacctgcc
cttccggtaa
ccctccggga
ccaactacgt
agctgatcgt
cgcacggtct
gactggacca
agaagatgcg
cggtgtacaa
aagtgctccc
atgctgtcgg
ctcttctaac
tggggcgctt
agcagcagcc
accggatcga
gtgcagtcgt
tcggttacta
aagcaaggct
ctgtgacgat
cgcagtcctc
aatccgcctt
acagcatcac
ccgttcggga
aggactccga

aggcgcccct

cacgatccag
tgcagaaggg
tctgcacttg
gtcgttgaac
gcagggagat
gtacatacag
gagtatcgac
cttggatccg
ggctgtcctt
tgcagtcgac
cacaattgct
gccaaaggga
gcggtatttc
cttcgacttc
tcccccaget
ctcctatctc
tctgcaggtt
ccgccgattc
cattatcgcg
tggtacccga
agaactctat
ggatcagcga
cgcgeggcetc
gcagctggaa
gatttctgaa
tgccaagtat
taccacggac
tccaacgtac
taacggaaag
gtacagccca
gggaatggag
atctttgcat
tatatttgaa
ccggagtaat

actgccgatt

7800
7860
7920
7980
8040
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
9720
9780
9840



caagactggt
gtccgaacgc
tatcacgatg
gctgaggact
gcggccgtca
attggttcca
gttcaccata
ctgtaccgaa
atccaaaatt
acagcttcca
agtttgagcc
tccgtgtacg
ggcccaagta
gtgagccgca
accgagaaca
cgtggcgtcg
gtcaactacc
gtgggcgaca
tcttctgecg
agtgcttgga
aagatcctcg
gcggagacat
ttcctgctgce
ctgcgtcaga
acgttcgagg
ccgtaccact
ctggtagcct
¢ggggagcga
atctacaatc
ctgttcaagg
gagtactatg
gtccagctgg
gtggagcaga

<210> 46

ttttgtcaaa
cagagctgga
ttttccgcat
tctctectge
acgagatatt
ttggctacct
tggccattga
atggaagcct
acaaggcgtc
gcatatccgc
ctgagaagac
actccctect
tggttacgat
ccatgggttg
ttgttcaagg
ggtatggaac
tgggccaget
acgaatttga
tcgacgtcac
gccttgagga
acggcagggc
atacgccgta
cgccgggcga
caaatatggt
agctggcgga
tcatcggatg
cggacgagaa
cacgcaccat
ccgatccggce
ccatgaggcc
acggcactcg
tcccgettac

tgtgtgcgac
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ggctctgcag
tgttgattcc
gcgactcaag
ccagcttcgg
ggatgggtgg
acatgggtat
caccgtcagc
cggaagcaag
agactctgag
attgcctacg
agcctcactg
gacttcagtt
cgagggacat
gttcaccacc
agtcgtcgct
cttgtacggc
cgcccgcaag
atacggactc
ggccgtgtgt
gagcgagcaa
aagtcagcaa
tttcgagtat
aggaggcgcc
ggtcttcaac
aatgtatctc
gagcttcgga
gattggcttc
tggcttgggg
caacttccaa
gaacaacaag
actcaacgga
ggacgataca

tatcaaggaa

catccgatgt
ttaagcgctg
cgcgaggaag
gtgctgaacg
cagtctggct
gaagaccgat
tggcagatcc
ggcagcagtt
aggaaccatt
tcaaccggtt
atccaaggag
ggattggcgc
ggccgtgaag
atgtatccat
gtgagcgaac
tatactcaac
caatcgaagc
atgactagcc
attgacggca
ttcatctcga
acctcgcgat
ctggaacctc
gagagttact
aactactact
gaccaagtac
ggaattctcg
ctcggtatta
gacactgaga
cgcctgecct
tacgaatccg
ctggacagct
cacttttcct

cacctcgctc
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attggaatca
ctgtcaggga
tcggattcgt
taaaagatgt
tcaaccttga
ccgcgcgagt
ttgtccgtga
tccggcagtg
ggaataagct
cgcgcgtgcg
gaatcgatcg
tccaacatat
aagtggatca
ttgaaattcc
ggttcagaca
acccgctgcec
caaaggaatg
cagaggacaa
ctatgatcat
gcatcgagga
tcccggatgt
cacgacaggg
tcaacaacat
tgcacagcaa
gcggcatcca
caatggaaat
tcgacaccta
ttctggaccc
ctgcaacaga
agaaccagcg
tgttaccaag
gggtcggaaa
gctattga

cactttctac
cttgcaacag
gcagtccttt
tgacgggtcc
gaacggaccc
ctggttctcc
cctgcagacg
ggctgaagcc
cgtcatggaa
cctgagcaga
acaggatgtc
cgctccaacc
gacactggat
ccgtctcagce
ggtgcctgec
ccaggtgacc
ggtcctcgeg
agaccggagc
cgatgtggac
aggactgaac
tcctcaaccg
accgacgctg
cgtcaagcgc
acgcctgcgce
accacacgga
gtcgcggcga
tttcaacgtg
gatccatcac
tcgcattgtg
tcgecctgtac
cgattccgac

tccacaacag

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11808
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<211> 10281
<212> DNA
<213> artificial gene
<220>
<223> cCombination of teiA from A. teichomyceticus and pcbAB from P.
chrysogenum
<400> 46
atgaattctg cagctcaagc aacatctact gttccagaat tgttagccag gcaggtgacc 60
agggcccccg atgcggtggc cgtggtggac cgggaccggg ttctgacgta ccgggaactc 120
gatgagctcg cgggccggtt gtccggacgt ctgatcggcc ggggcgtccg ccgcggggac 180
cgcgtggcgg tcctgctgga ccgttcggcg gacctggtgg tgacgctgct cgcgatctgg 240
aaggccgggg cggcgtatgt gccggtcgat gccggctatc ccgcgecgeg tgtggegttc 300
atggtggcgg actcgggagc ctcccgcatg gtgtgctcgg ccgcgacgcg tgacggcegta 360
ccggagggga tcgaggcgat cgtcgtcacg gatgaggagg cgttcgaggc ctcggcggcec 420
ggggcgcgac cgggagatct ggcgtacgtg atgtacacct ccggctcgac cggcatcccg 480
aagggcgtgg cggttccgca tcgcagcgtc gcggagctgg ccgggaatcc cggctgggcg 540
gtggagccgg gcgacgcggt cctgatgcac gcgccgtacg ccttcgacge gtcgctgttc 600
gagatctggg tgccgctggt ttccgggggc cgggtggtga tcgccgagcc ggggccggtg 660
gacgcccggce gcctgcggga ggcgatcagc tccggggtga ccagggcgca tctgaccgcec 720
ggcagcttcc gcgcggtggc ggaggagtcg ccggagtcct tcgccgggct gcgcgaggtg 780
ctgaccggcg gtgacgtggt gccggcacac gccgtggcgc gggtccgctc ggectgtecc 840
cgggtgcgga tccggcacct gtacggcccg acggagacga cgctgtgcgce cacatggcat 900
cttctggagc cgggggacga gatcggcccg gtgttgccga tcggccgtcc gectcccgggce 960
cggcgcgctc aggtgctcga cgcgtcgetg cgggeccgtgg cgccgggcgt gatcggtgac 1020
ctgtacctgt ccggcgccgg tctggctgac ggctacctgc gccgggcagg gctgacagceg 1080
gagcgattcg tggccgaccc gtccgcgccc ggggcgagga tgtaccgcac cggcgacctc 1140
gcgcagtgga ccgccgacgg tgcgttgctg ttcgcgggcc gggccgacga ccaggtgaag 1200
gttcgcggct tccggatcga gccggccgag gtcgaggccg cgttgaccgc gcagccggge 1260
gtccacgagg ccgtggtccg agcggtcgac gggcgcctgg tcggctatgt ggtggcggag 1320
ggggacgcgg aaccggctgt cctgcgcgag cgtgtcggtg cggtgctgcc ggagtacatg 1380
gtcccggcecg cggtgatcac actggacgcg ctgccgctga ccggcaacgg caaggtggac 1440
cgggcggctc tgccggctcc ggtcttcgecg gcggacgctg aggtccgttc cgaccttcga 1500
ggcgatacgg aaatcgccct cggggaaatc tgggccgacg tgttgggagc ccgccagaga 1560
tccgtctctc gcaacgacaa cttcttccgc ctaggagggc acagcatcac ctgcatccaa 1620
ctgatcgctc gcatccgaca acgactctcg gtcagcatct ccgtcgaaga tgtttttgca 1680
acaaggacac ttgagcgcat ggcagacctt ctacagaaca agcagcagga gaaatgcgac 1740
aaaccccatg aggcgccgac agagctgctt gaggagaatg cagcaacgga caatatctat 1800
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ctggcaaaca
gacgcctatg
cagagagcct
gaaaaggagg
ttcaccgacg
gaccttacgg
cacagcgaga
agtctgccac
aatctcactt
cgtgaggatc
atgaacgcct
gtgcaggagc
cgtcagacct
gccgtgetgce
aggaacctgc
ctggtactcg
caggccaagg
accgacttaa
gacaaatcgc
gagaagctga
acagtatcca
catatggtcc
ctggagtatc
gagtttcccg
aagatagcag
aaccgtatgg
ctggtgatgg
ggtgcctatg
gacacacaag
gctgectecg
agcgtatcga
tctggaacga
caggtgtcgc
ttttccaact

caaaccctcc

gtcttcagca
taatgcagtc
ggaagcatgc
ttttccaact
ttgccgegag
agagattcaa
atcgcttcac
tcttgttcga
cgtccatgga
acctcgactt
tgttgaacga
agcgacagct
gctccgecca
acgcttatgg
ccatcttggg
atcattcgac
taaacgtcat
agcacggatt
gaacacttga
attatccact
tctgctacgc
aggacacact
tctcatctat
ataccacgct
tggtctatga
cacatcagct
acaagagcga
tccccattga
ccctcgcagt
gcacgcttct
acccttcacc
caggtcggcc
tatccaaagt
atgtgttcga

tggtcctcaa
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gggcttcgtc
cgttcttcgg
acagcagtcc
gctcgatcag
tgctgtcgag
gctggatgtt
gtgtcttttc
aaaggttcac
tgacccttac
ttgggccggt
gcgcagtcgt
gacaattgct
gggtattacc
cggtggcacc
aattgaacga
gttcaaggat
gaacagccgg
attcgattct
gcaccagact
ggctgtcatc
cagtgagcta
gatgcaggtt
ccaattggag
tcatgagatg
ggagacgtcc
aaggtccgac
gcatatgatc
ccctggatat
catcgcggac
ttatccctct
gttgagtcgg
caagggcgtc
attcggacta
ccatttcgtg

cgatggaatg

taccattacc
tacaacacca
tttccagegce
gatccaccat
gaccggaaat
ggcagactgt
agctgccacc
gagacctacc
actcgcaccc
gtggttcaaa
tacaaagtcc
ctctctggag
ttacattcga
cacaccataa
gcagttggtc
aagacaatca
ggcaatgtgg
ttattcgtgc
gaactggggt
gcgcgcgaag
tttgaggagg
gcccgaggtt
caactcgccg
tttgaaaacg
ttgacttacc
gtcagcccca
gtcaacattc
cctaacgacc
tcctgctatc
gtcttgcctg
agcacggact
acggtagagc
cgggatactg
gagcagatga

cgcggggaca
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tcaagagcat
cattgtctcc
tgcggcetgceg
tggactggcg
tggaagactt
tccgegtcta
atgcaatcct
tgcaactgct
agcggtatct
agatcaacga
agctggcaga
acgcatggct
ttctccaatt
ccggcacgac
cgtatatcaa
tggaggccat
aactgggccg
ttgaaaacta
attcgattga
tcgagacgac
ttatgatctc
tgaatgaacc
cgtggaatgc
aagcgagcca
gcgagttgaa
accccaacga
tggccgtatg
gcattcaata
tgcctcgecat
ccaatccgga
tagcttatat
atcatggagt
acgacgaggt
ccgacgccat

aagagcgact

ggaacaatcc
agatctgttt
gttctcatgg
tttcctctac
gcggcgecaa
tctgattaaa
cgatggttgg
gcatggggac
ccacgctcac
acggtgtgat
ctatgaccag
agcagacctt
tgtttggcac
catttctgga
cactctaccg
cgaggatgtg
tttgcacaaa
cccgaatttg
aggcggcact
tggcggattc
cgagcttctt
cgtcggcagc
cacggaagct
gaagccggac
tgagcgggcg
ggtcattgcg
gaagagcggc
catcctagag
caagggaatg
ttccaagtgg
catctatacc
ggtcaacctg
aattctctcc
tctcaatggc

ctacagatac

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
3540
3600
3660
3720
3780
3840
3900



attgagaaga
tttagccggt
ccggtcttcg
actgaagttt
aaaagtattg
cgcaccccca
tatcacaatc
gaagataagc
attcctggaa
cgcggactgc
aaacagtctg
tactatgtcg
ctccctgget
agtggaaaat
gtgccgecgce
atgcacccag
aagagcacaa
gcccttttct
gatgtgcacg
gcccaggagc
gacgctgcat
ggaaaccttg
atctatcttc
gacacagcca
ttccgecteg
ctgtatctca
gagcaagagc
ccagccctca
gatcgcatgc
cagctgatca
atcgaactga
agtctgtacg
tccgatgttt

attggattct

accgagtgac
tcaaggacca
acaagatccg
ccatcaccac
gccaacaggt
taggggctgt
gcgcagatgt
gagaaggtcg
gcagcgggga
gcatcgaact
tggtgattgc
ccgatgcagc
acatggtgcc
tagacaccaa
gtagtgaaat
aggagatcgg
agctttcctt
gtcaccggac
aaattactcc
gactcctctt
ttgaactgcc
ctcgacatga
agaaggtatt
agcaggtgga
atgatgaact
ttctggcgtt
ttcgggcctt
aagcgcagta
gcaacctgtc
cggaccgccc
gcaagaagga
tcgtgttggt
ccgtgggtat

tcgtcaacct
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ctacttgtct
tctacgcegt
cgaaacgttc
ccacaagcgg
ccacaatagc
cggcgagctc
gaccgcggag
taactcccgt
ggtcgagtat
aggcgagatt
caaggattgc
gctgecgtec
ctctcgtctc
ggctttgccc
cgaacgctcc
catttacagc
catgattcac
agttgaagcc
catagattgc
catccacgaa
tggctcggtt
ggcgttgaga
gagtcccgat
gcggctggac
gccttgggag
ccaccatacc
gtacgcagcg
caaggaatac
agacttttgg
acgtcctgtg
aacggagaac
ttccgtttat
cccagtcagc

tgtggtgcta

ggcaccccat
gtggactgcg
catggcctcg
ctctatccat
acgagctatg
tacctgggtg
cgttttattc
ttgtacaaga
ctaggtcgta
gaggccatcc
agagaagggg
gctgccattc
attctcgtca
ccagccgagg
ttgtgtgaca
gatttcttca
gagtccttta
cagacgcact
aatgatacgc
tttgagaatg
gacgcgtcgc
actttactgg
gaagcccagg
caggagatag
gcccgceatcec
tgcttcgatg
ctccagaaaa
gcgctctacc
ctgcggaaac
caattcaaat
ctgagggggg
tgcgttatgce
caccgaacgc
agggtggata
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ccgtggtctc
tgggggaggc
ttatcaacgg
tcccagageg
tgctgaacga
gtgaaggagt
ctaatccatt
ccggtgacct
atgacttcca
tatcgtctta
cccagaaatt
ggcgcttcat
gcaagttccc
aagagagcga
tctgggcgga
gcctgggagg
accgcgecgt
tgatcctgaa
agatgattcc
gcagcaatgc
ttctcgagca
tcaaggatca
gcatgttctc
ccagtctatc
ttaaactcga
catggtcatt
ccaaaagtgc
atcgccggea
tcattggctt
acgacggtga
tggccaaacg
tagcctcgta
atcctcagtt

tttctcagtc

catgtacgaa
gttcagcgaa
ctacggccca
gcgaatggac
ggacatgaag
ggtacgggga
ccagtcggaa
ggtacgctgg
ggtcaagatt
tcacggaatc
cctggttggt
gcagtctcgg
cgtcactcct
gattgacgtg
actactcgag
tgacagccta
ctcagtcagc
cgatgctgca
cgtgtccegt
atacaatatc
ggcgctgegt
cgcaaccggc
cgtcaacgtg
ccagcatgtt
atccggcggce
gaaagtcttc
agcgaactta
gctgtctggce
ggaaccattg
cgacctcagt
ttgcaagtcg
cgcgaaccag
ccaatcggtc

agccatttgc

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
5760
5820
5880
5940



gggctcatca
ttccaggaag
cagaacgtgt
gaaggatcgc
ttcgatctga
gcgaccagcc
ctgcgccagce
gttcgcccga
actgctgagg
gccgcagaga
gggcaggcta
ggaatagctt
aaggctggtg
attctggagg
gaacgccatg
caacagtcag
tttacttcag
cttctacgcg
gtcctgttcc
ctcagcggac
agaatggcca
atcgatctgg
gccacccagt
gtcaccgaga
aatgctcttc
cccgtecect
tatctcaacc
gaggacatcg
cgtttcaacc
aagatgaggg
ggtgtccggg
gctcactctc
ctcactttca
gaaggcgcac

atcaacgact

gaagggtaat
tgacgaagct
tcaacttcga
ttgcattcaa
acgcaacggt
tattcaacaa
tgtccgaact
cagagaatgg
agcagaaagt
agattgccgt
accagctcgc
tgatgctgga
cagcatacgt
agattaaagc
gcgcgaaggt
ctgctgacct
gcacttccgg
atgccctecg
tgtccaacta
acaagctgat
gcacgcacgg
cacgactgga
acgagaagat
ccacggtgta
gggaagtgct
tcgatgctgt
aacctcttct
ctatggggcg
gtcagcagca
gataccggat
agggtgcagt
tggtcggtta
tgaaagcaag
tgcctgtgac

ccgcgcagtc
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gaaagagctc
gctgcaggtg
atcccgtgeg
tcaataccgg
cacggaattg
aagcacgatc
gagtgcagaa
cgatctgcac
agcgtcgttg
cgtgcaggga
ccggtacata
aaagagtatc
gcccttggat
gaaggctgtc
gattgcagtc
gcccacaatt
taagccaaag
ggagcggtat
cgtcttcgac
cgttccccca
tctctcctat
ccatctgcag
gcgccgecga
caacattatc
ccctggtacc
cggagaactc
aacggatcag
cttcgcgcgg
gccgeagetg
cgagatttct
cgttgccaag
ctataccacg
gcttccaacg
gattaacgga

ctcgtacagce

gtggacgccc aactgcacca agacatgccg

gataatgacc
aacggagaac
ccggttcagce
gagtcgggat
cagggttttt
gggatcaatg
ttgccattgg
aaccaggcct
gatagagcac
cagtccgtgt
gacacgatta
ccgacttacc
cttgtgcact
gactcgcccg
gctagcctcg
ggagtcctag
ttcggtcgag
ttctccgtcg
gctgagttcg
ctcagcggca
gttgttaccg
ttcaacggtc
gcggaattca
cgagcgtatg
tatcttgccg
cgattcattc
ctctacaaga
gaatacctag
gaagttcaga
tatgagaaca
gacaatgaaa
tacatggtgc
aagctcgacg

ccaccaagga
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ccagccggca
acgatgccag
ccgtggattc
tgagagtcaa
tgcataccta
aggatacgca
cacagtcccc
ttgagcgcga
ttagttatgc
cctgtattgg
tttgcattct
cacccggacg
ccagtcatgc
ccatcgagac
gcaatctagc
ttgagcaaaa
actgtaccaa
aacaacttgt
tcgcagatga
caccatcctt
ccgcgggcega
ccatctacaa
caacgaattc
tgctgaacgc
gcgacagcgt
ccaacccttt
ccggcgacct
gaagaggcga
acgtgctcac
acgataccta
cagtatcgga
caagccacct
tccggagatt

acataatcga

tccgetggta
gtcggaggat
cgttgcgaag
cttcaactat
tgagtatctc
gctgtcgtta
gcttgcgacg
agctttcctt
tgatcttaac
ggcagacgac
cgcgatttgg
cgtccagctg
ttcgaaatgt
ggcggtcagc
gtatataatc
ggcagttctt
gcatcatggc
gttgtcggtg
tgaattttac
actgcagaag
agagcttcac
tgcctatggt
gatatttgag
ggcacttcag
tacgcgtggt
ctgcaaagag
ggttcgatcg
tctgcagatc
ttcaagtccc
ttcccggacc
agccgatatt
ctgctgtctg
gccggagatt
ggccaagatg

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



tgcagactgt
aaactgggtg
ggctgcaaga
cacgtcttca
ccggtcatcg
cagcatccga
tccttaageg
aagcgcgagg
cgggtgctga
tggcagtctg
tatgaagacc
agctggcaga
aagggcagca
gagaggaacc
acgtcaaccg
ctgatccaag
gttggattgg
catggccgtg
accatgtatc
gctgtgagcg
ggctatactc
aagcaatcga
ctcatgacta
tgtattgacg
caattcatct
caaacctcgc
tatctggaac
gccgagagtt
aacaactact
ctcgaccaag
ggaggaattc
ttcctcggta

ggggacactg

caacgcctgce

gggaatccgc
gcgacagcat
tcaccgttcg
tgaaggactc
gcgaggcgcc
tgtattggaa
ctgctgtcag
aagtcggatt
acgtaaaaga
gcttcaacct
gatccgcgeg
tccttgtecg
gtttccggca
attggaataa
gttcgcgegt
gaggaatcga
cgctccaaca
aagaagtgga
catttgaaat
aacggttcag
aacacccgct
agccaaagga
gcccagagga
gcactatgat
cgagcatcga
gattcccgga
ctccacgaca
acttcaacaa
acttgcacag
tacgcggcat
tcgcaatgga
ttatcgacac
agattctgga

cctctgcaac

P80705267EPO0 sequence listing

cttgggaatg
cacatctttg
ggatatattt
cgaccggagt
cctactgccg
tcacactttc
ggacttgcaa
cgtgcagtcc
tgttgacggg
tgagaacgga
agtctggttc
tgacctgcag
gtgggctgaa
gctcgtcatg
gcgcctgagce
tcgacaggat
tatcgctcca
tcagacactg
tccecegtcetce
acaggtgcct
gccccaggtg
atgggtcctc
caaagaccgg
catcgatgtg
ggaaggactg
tgttcctcaa
gggaccgacg
catcgtcaag
caaacgcctg
ccaaccacac
aatgtcgcgg
ctatttcaac
cccgatccat

agatcgcatt

gagcgatgcg
catctcgtgg
gaacatcgta
aatgtgactc
attcaagact
tacgtccgaa
cagtatcacg
tttgctgagg
tccgeggecg
cccattggtt
tccgttcacc
acgctgtacc
gccatccaaa
gaaacagctt
agaagtttga
gtctccgtgt
accggcccaa
gatgtgagcc
agcaccgaga
gcccgtggeg
accgtcaact
gcggtgggcg
agctcttctg
gacagtgctt
aacaagatcc
ccggcggaga
ctgttcctgce
cgcctgecgtc
cgcacgttcg
ggaccgtacc
cgactggtag
gtgcggggag
cacatctaca

gtgctgttca
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gtatcgacga
cccagattca
ccgceccgagce
agttccgaac
ggtttttgtc
cgccagagct
atgttttccg
acttctctcc
tcaacgagat
ccattggcta
atatggccat
gaaatggaag
attacaaggc
ccagcatatc
gccctgagaa
acgactccct
gtatggttac
gcaccatggg
acattgttca
tcgggtatgg
acctgggcca
acaacgaatt
ccgtcgacgt
ggagccttga
tcgacggcag
catatacgcc
tgccgecggag
agacaaatat
aggagctggc
acttcatcgg
cctcggacga
cgacacgcac
atcccgatcc

aggccatgag

cgacctgttc
caaccaggtg
cctccatgat
cgaacaaggg
aaaggctctg
ggatgttgat
catgcgactc
tgcccagcett
attggatggg
cctacatggg
tgacaccgtc
cctcggaagc
gtcagactct
cgcattgcct
gacagcctca
cctgacttca
gatcgaggga
ttggttcacc
aggagtcgtc
aaccttgtac
gctcgeeccgce
tgaatacgga
cacggccgtg
ggagagcgag
ggcaagtcag
gtatttcgag
cgaaggaggc
ggtggtcttc
ggaaatgtat
atggagcttc
gaagattggc
cattggcttg
ggccaacttc

gccgaacaac

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
9720
9780
9840
9900
9960
10020
10080



aagtacgaat
ggactggaca
acacactttt
gaacacctcg
<210>
<211>
<212>
<213>

<220>
<223>

47

DNA
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ccgagaacca gcgtcgectg tacgagtact atgacggcac tcgactcaac

gcttgttacc aagcgattcc gacgtccagc tggtcccgct

cctgggtcgg aaatccacaa caggtggagc agatgtgtgc

ctcgctattg

10272

artificial gene

chrysogenum

<400> 47
atgaattctg

agggcccccg
gatgagctcg
cgcgtggcgg
aaggccgggg
atggtggcgg
ccggagggga
ggggcgcgac
aagggcgtgg
gtggagccgg
gagatctggg
gacgcccggce
ggcagcttcc
ctgaccggcg
cgggtgcgga
cttctggagc
cggcgcgcetc
ctgtacctgt
gagcgattcg
gcgcagtgga
gttcgcggct
gtccacgagg
ggggacgcgg
gtcccggecg
cgggcggctc

cagctcaagc
atgcggtggc
cgggccggtt
tcctgctgga
cggcgtatgt
actcgggagc
tcgaggcgat
cgggagatct
cggttccgeca
gcgacgcggt
tgccgctggt
gcctgcggga
gcgcggtggc
gtgacgtggt
tccggcacct
cgggggacga
aggtgctcga
ccggcegecgg
tggccgaccc
ccgccgacgg
tccggatcga
ccgtggtecg
aaccggctgt
cggtgatcac

tgccggctcc

a

aacatctact
cgtggtggac
gtccggacgt
ccgttcggeg
gccggtcgat
ctcccgeatg
cgtcgtcacg
ggcgtacgtg
tcgcagegtc
cctgatgcac
ttccgggggc
ggcgatcagc
ggaggagtcg
gccggcacac
gtacggcccg
gatcggcccg
cgcgtcgcetg
tctggctgac
gtccgegecc
tgcgttgctg
gccggcecgag
agcggtcgac
cctgcgcgag
actggacgcg
ggtcttcgcg

gttccagaat
¢gggaccggg
ctgatcggcc
gacctggtgg
gccggctatc
gtgtgctcgg
gatgaggagg
atgtacacct
gcggagctgg
gcgccgtacg
cgggtggtga
tccggggtga
ccggagtect
gccgtggegce
acggagacga
gtgttgccga
cgggccgtgg
ggctacctgc
ggggcgagga
ttcgcgggec
gtcgaggccg
gggcgcctgg
cgtgtcggtg
ctgccgetga
gcggacgctc
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Combination of teiA from A. teichomyceticus and

tgttagccag
ttctgacgta
ggggcgtccg
tgacgctgct
ccgcgecgeg
ccgcgacgeg
cgttcgaggc
ccggctcgac
ccgggaatcc
ccttcgacgc
tcgccgagec
ccagggcgca
tcgccgggct
gggtccgctc
cgctgtgcgce
tcggecgtec
cgccgggegt
gccgggcagg
tgtaccgcac
gggccgacga
cgttgaccgc
tcggctatgt
cggtgctgec
ccggcaacgg

cggggcgega

tacggacgat

gactatcaag

pcbAB from

gcaggtgacc
ccgggaactc
ccgcggggac
cgcgatctgg
tgtggcgttc
tgacggcgta
ctcggeggec
cggcatcccg
cggctgggcg
gtcgctgttc
ggggccggtg
tctgaccgec
gcgcgaggtg
ggcctgtecc
cacatggcat
gctcccgggce
gatcggtgac
gctgacagcg
cggcgacctc
ccaggtgaag
gcagccgggc
ggtggcggag
ggagtacatg
caaggtggac

acccggcacc

10140
10200
10260
10281

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



gaggcggagc
gtcgacgaga
cgtgcgteccc
gcacggctgg
gaggcgccga
agtcttcagc
gtaatgcagt
tggaagcatg
gttttccaac
gttgccgcgg
gagagattca
aatcgcttca
ctcttgttcg
tcgtccatgg
cacctcgact
ttgttgaacg
cagcgacagc
tgctccgecc
cacgcttatg
cccatcttgg
gatcattcga
gtaaacgtca
aagcacggat
cgaacacttg
aattatccac
atctgctacg
caggacacac
ctctcatcta
gataccacgc
gtggtctatg
gcacatcagc
gacaagagcg
gtccccattg
gccctegeag

ggcacgcttc

gcgtgctgtg
gcttcttcga
gggcgggcct
cggccgtggc
cagagctgct
agggcttcgt
ccgttctteg
cacagcagtc
tgctcgatca
gtgctgtcga
agctggatgt
cgtgtctttt
aaaaggttca
atgaccctta
tttgggccgg
agcgcagtcg
tgacaattgc
agggtattac
gcggtggcac
gaattgaacg
cgttcaagga
tgaacagccg
tattcgattc
agcaccagac
tggctgtcat
ccagtgagct
tgatgcaggt
tccaattgga
ttcatgagat
aggagacgtc
taaggtccga
agcatatgat
accctggata
tcatcgcgga

tttatccctc
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cgggctgctg
gctgggcgga
gctcgtgacg
gggcgctaac
tgaggagaat
ctaccattac
gtacaacacc
ctttccageg
ggatccacca
ggaccggaaa
tggcagactg
cagctgccac
cgagacctac
cactcgcacc
tgtggttcaa
ttacaaagtc
tctctctgga
cttacattcg
ccacaccata
agcagttggt
taagacaatc
gggcaatgtg
tttattcgtg
tgaactgggg
cgcgcgcgaa
atttgaggag
tgcccgaggt
gcaactcgcc
gtttgaaaac
cttgacttac
cgtcagcccc
cgtcaacatt
tcctaacgac
ctcctgctat

tgtcttgcct

tccgaggtgce
gactccatcg
cccgeccaga
aagcagcagg
gcagcaacgg
ctcaagagca
acattgtctc
ctgcggctgce
ttggactggc
ttggaagact
ttccgegtct
catgcaatcc
ctgcaactgc
cagcggtatc
aagatcaacg
cagctggcag
gacgcatggc
attctccaat
accggcacga
ccgtatatca
atggaggcca
gaactgggcc
cttgaaaact
tattcgattg
gtcgagacga
gttatgatct
ttgaatgaac
gcgtggaatg
gaagcgagcc
cgcgagttga
aaccccaacg
ctggccgtat
cgcattcaat
ctgcctcgeca

gccaatccgg
Page 24

tcggcctgaa
cggcgatccg
tcttcaagga
agaaatgcga
acaatatcta
tggaacaatc
cagatctgtt
ggttctcatg
gtttcctcta
tgcggcgeca
atctgattaa
tcgatggttg
tgcatgggga
tccacgctca
aacggtgtga
actatgacca
tagcagacct
ttgtttggca
ccatttctgg
acactctacc
tcgaggatgt
gtttgcacaa
acccgaattt
aaggcggcac
ctggcggatt
ccgagcttct
ccgtcggeag
ccacggaagc
agaagccgga
atgagcgggc
aggtcattgc
ggaagagcgg
acatcctaga
tcaagggaat

attccaagtg

ccgggtcgga
gctggcggcg
gaggactgtc
caaaccccat
tctggcaaac
cgacgcctat
tcagagagcc
ggaaaaggag
cttcaccgac
agaccttacg
acacagcgag
gagtctgcca
caatctcact
ccgtgaggat
tatgaacgcc
ggtgcaggag
tcgtcagacc
cgccgtgctg
aaggaacctg
gctggtactc
gcaggccaag
aaccgactta
ggacaaatcg
tgagaagctg
cacagtatcc
tcatatggtc
cctggagtat
tgagtttccc
caagatagca
gaaccgtatg
gctggtgatg
cggtgcctat
ggacacacaa
ggctgcctcc

gagcgtatcg

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600



aacccttcac
acaggtcggc
ctatccaaag
tatgtgttcg
ctggtcctca
aaccgagtga
ttcaaggacc
gacaagatcc
tccatcacca
ggccaacagg
ataggggctg
cgcgcagatg
cgagaaggtc
agcagcgggg
cgcatcgaac
gtggtgattg
gccgatgcag
tacatggtgc
ttagacacca
cgtagtgaaa
gaggagatcg
aagctttcct
tgtcaccgga
gaaattactc
cgactcctct
tttgaactgc
gctcgacatg
cagaaggtat
aagcaggtgg
gatgatgaac
attctggcgt
cttcgggect
aaagcgcagt

cgcaacctgt

cgttgagtcg
ccaagggcgt
tattcggact
accatttcgt
acgatggaat
cctacttgtc
atctacgccg
gcgaaacgtt
cccacaagcg
tccacaatag
tcggcgaget
tgaccgcgga
gtaactcccg
aggtcgagta
taggcgagat
ccaaggattg
cgctgccgtc
cctctegtct
aggctttgcc
tcgaacgctc
gcatttacag
tcatgattca
cagttgaagc
ccatagattg
tcatccacga
ctggctcggt
aggcgttgag
tgagtcccga
agcggctgga
tgccttggga
tccaccatac
tgtacgcagc
acaaggaata

cagacttttg
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gagcacggac
cacggtagag
acgggatact
ggagcagatg
gcgcggggac
tggcacccca
tgtggactgc
ccatggcctc
gctctatcca
cacgagctat
ctacctgggt
gcgttttatt
tttgtacaag
tctaggtcgt
tgaggccatc
cagagaaggg
cgctgccatt
cattctcgtc
cccagcecgag
cttgtgtgac
cgatttcttc
cgagtccttt
ccagacgcac
caatgatacg
atttgagaat
tgacgcgtcg
aactttactg
tgaagcccag
ccaggagata
ggcccgceatc
ctgcttcgat
gctccagaaa
cgcgctctac

gctgcggaaa

ttagcttata
catcatggag
gacgacgagg
accgacgcca
aaagagcgac
tccgtggtct
gtgggggagyg
gttatcaacg
ttcccagagce
gtgctgaacg
ggtgaaggag
cctaatccat
accggtgacc
aatgacttcc
ctatcgtctt
gcccagaaat
cggcgcttca
agcaagttcc
gaagagagcg
atctgggcgg
agcctgggag
aaccgcgcecg
ttgatcctga
cagatgattc
ggcagcaatg
cttctcgagce
gtcaaggatc
ggcatgttct
gccagtctat
cttaaactcg
gcatggtcat
accaaaagtg
catcgccggce
ctcattggct
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tcatctatac
tggtcaacct
taattctctc
ttctcaatgg
tctacagata
ccatgtacga
cgttcagcga
gctacggccc
ggcgaatgga
aggacatgaa
tggtacgggg
tccagtcgga
tggtacgctg
aggtcaagat
atcacggaat
tcctggttgg
tgcagtctcg
ccgtcactcc
agattgacgt
aactactcga
gtgacagcct
tctcagtcag
acgatgctgc
ccgtgtcccg
catacaatat
aggcgctgceg
acgcaaccgg
ccgtcaacgt
cccagcatgt
aatccggcgg
tgaaagtctt
cagcgaactt
agctgtctgg

tggaaccatt

ctctggaacg
gcaggtgtcg
cttttccaac
ccaaaccctc
cattgagaag
atttagccgg
accggtcttc
aactgaagtt
caaaagtatt
gcgcaccccc
atatcacaat
agaagataag
gattcctgga
tcgcggactg
caaacagtct
ttactatgtc
gctccctggce
tagtggaaaa
ggtgccgcecg
gatgcaccca
aaagagcaca
cgcccttttce
agatgtgcac
tgcccaggag
cgacgctgca
tggaaacctt
catctatctt
ggacacagcc
tttccgectc
cctgtatctc
cgagcaagag
accagccctc
cgatcgcatg

gcagctgatc

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
5460
5520
5580
5640



acggaccgcc
agcaagaagg
gtcgtgttgg
tccgtgggta
ttcgtcaacc
agaagggtaa
gtgacgaagc
ttcaacttcg
cttgcattca
aacgcaacgg
ctattcaaca
ctgtccgaac
acagagaatg
gagcagaaag
aagattgccg
aaccagctcg
ttgatgctgg
gcagcatacg
gagattaaag
ggcgcgaagg
gctgctgacc
ggcacttccg
gatgccctcc
ctgtccaact
cacaagctga
agcacgcacg
gcacgactgg
tacgagaaga
accacggtgt
cgggaagtgc
ttcgatgctg
caacctcttc
gctatggggc
cgtcagcagc

ggataccgga

cacgtcctgt
aaacggagaa
tttccgttta
tcccagtcag
ttgtggtgct
tgaaagagct
tgctgcaggt
aatcccgtgce
atcaataccg
tcacggaatt
aaagcacgat
tgagtgcaga
gcgatctgca
tagcgtcgtt
tcgtgcaggg
cccggtacat
aaaagagtat
tgcccttgga
cgaaggctgt
tgattgcagt
tgcccacaat
gtaagccaaa
gggagcggta
acgtcttcga
tcgttccccc
gtctctccta
accatctgca
tgcgccgecg
acaacattat
tccctggtac
tcggagaact
taacggatca
gcttcgecgeg
agccgcaget

tcgagatttc
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gcaattcaaa
cctgaggggg
ttgcgttatg
ccaccgaacg
aagggtggat
cgtggacgcc
ggataatgac
gaacggagaa
gccggttcag
ggagtcggga
ccagggtttt
agggatcaat
cttgccattg
gaaccaggcc
agatagagca
acagtccgtg
cgacacgatt
tccgacttac
ccttgtgcac
cgactcgecc
tgctagcctc
gggagtccta
tttcggtcga
cttctccgtc
agctgagttc
tctcagcggce
ggttgttacc
attcaacggt
cgcggaattc
ccgagcgtat
ctatcttgcc
gcgattcatt
gctctacaag
ggaataccta

tgaagttcag

tacgacggtg
gtggccaaac
ctagcctcgt
catcctcagt
atttctcagt
caactgcacc
cccagccggc
cacgatgcca
cccgtggatt
ttgagagtca
ttgcatacct
gaggatacgc
gcacagtccc
tttgagcgcg
cttagttatg
tcctgtattg
atttgcattc
ccacccggac
tccagtcatg
gccatcgaga
ggcaatctag
gttgagcaaa
gactgtacca
gaacaacttg
gtcgcagatg
acaccatcct
gccgceggygcyg
cccatctaca
acaacgaatt
gtgctgaacg
ggcgacagcg
cccaaccctt
accggcgacc
ggaagaggcyg

aacgtgctca
Page 26

acgacctcag
gttgcaagtc
acgcgaacca
tccaatcggt
cagccatttg
aagacatgcc
atccgctggt
ggtcggagga
ccgttgcgaa
acttcaacta
atgagtatct
agctgtcgtt
cgcttgcgac
aagctttcct
ctgatcttaa
gggcagacga
tcgcgatttg
gcgtccaget
cttcgaaatg
cggcggtcag
cgtatataat
aggcagttct
agcatcatgg
tgttgtcggt
atgaatttta
tactgcagaa
aagagcttca
atgcctatgg
cgatatttga
cggcacttca
ttacgcgtgg
tctgcaaaga
tggttcgatc
atctgcagat

cttcaagtcc

tatcgaactg
gagtctgtac
gtccgatgtt
cattggattc
cgggctcatc
gttccaggaa
acagaacgtg
tgaaggatcg
gttcgatctg
tgcgaccagc
cctgcgecag
agttcgcccg
gactgctgag
tgccgcagag
cgggcaggct
cggaatagct
gaaggctggt
gattctggag
tgaacgccat
ccaacagtca
ctttacttca
tcttctacgce
cgtcctgttc
gctcagcgga
cagaatggcc
gatcgatctg
cgccacccag
tgtcaccgag
gaatgctctt
gccecgtcecc
ttatctcaac
ggaggacatc
gcgtttcaac
caagatgagg
cggtgtccgg

5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740



gagggtgcag
ctggtcggtt
atgaaagcaa
ctgcctgtga
tccgegeagt
tgggaatccg
ggcgacagca
atcaccgttc
atgaaggact
ggcgaggcgc
atgtattgga
gctgctgtca
gaagtcggat
aacgtaaaag
ggcttcaacc
cgatccgcgce
atccttgtcc
agtttccggc
cattggaata
ggttcgcgeg
ggaggaatcg
gcgctccaac
gaagaagtgg
ccatttgaaa
gaacggttca
caacacccgc
aagccaaagg
agcccagagg
ggcactatga
tcgagcatcg
cgattcccgg
cctccacgac
tacttcaaca

tacttgcaca

tcgttgccaa
actataccac
ggcttccaac
cgattaacgg
cctcgtacag
ccttgggaat
tcacatcttt
gggatatatt
ccgaccggag
ccctactgec
atcacacttt
gggacttgca
tcgtgcagtc
atgttgacgg
ttgagaacgg
gagtctggtt
gtgacctgca
agtgggctga
agctcgtcat
tgcgcctgag
atcgacagga
atatcgctcc
atcagacact
ttcccegtct
gacaggtgcc
tgccccaggt
aatgggtcct
acaaagaccg
tcatcgatgt
aggaaggact
atgttcctca
agggaccgac
acatcgtcaa

gcaaacgcct
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gtatgagaac aacgatacct attcccggac

ggacaatgaa
gtacatggtg
aaagctcgac
cccaccaagg
ggagcgatgc
gcatctcgtg
tgaacatcgt
taatgtgact
gattcaagac
ctacgtccga
acagtatcac
ctttgctgag
gtccgeggec
acccattggt
ctccgttcac
gacgctgtac
agccatccaa
ggaaacagct
cagaagtttg
tgtctccgtg
aaccggccca
ggatgtgagc
cagcaccgag
tgcccgtggce
gaccgtcaac
cgcggtgggc
gagctcttct
ggacagtgct
gaacaagatc
accggcggag
gctgttcctg
gcgectgegt

gcgcacgttc

acagtatcgg
ccaagccacc
gtccggagat
aacataatcg
ggtatcgacg
gcccagattc
accgcccgag
cagttccgaa
tggtttttgt
acgccagagc
gatgttttcc
gacttctctc
gtcaacgaga
tccattggct
catatggcca
cgaaatggaa
aattacaagg
tccagcatat
agccctgaga
tacgactccc
agtatggtta
cgcaccatgg
aacattgttc
gtcgggtatg
tacctgggcec
gacaacgaat
gccgtcgacg
tggagccttg
ctcgacggca
acatatacgc
ctgccgecgg
cagacaaata
gaggagctgg
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aagccgatat
tctgctgtct
tgccggagat
aggccaagat
acgacctgtt
acaaccaggt
ccctccatga
ccgaacaagg
caaaggctct
tggatgttga
gcatgcgact
ctgcccaget
tattggatgg
acctacatgg
ttgacaccgt
gcctcggaag
cgtcagactc
ccgcattgec
agacagcctc
tcctgacttc
cgatcgaggg
gttggttcac
aaggagtcgt
gaaccttgta
agctcgcecg
ttgaatacgg
tcacggccgt
aggagagcga
gggcaagtca
cgtatttcga
gcgaaggagg
tggtggtctt

cggaaatgta

cgctcactct
tctcactttc
ggaaggcgca
tatcaacgac
gtgcagactg
caaactgggt
gggctgcaag
tcacgtcttc
gccggtcatc
gcagcatccg
ttccttaagce
caagcgcgag
tcgggtgctg
gtggcagtct
gtatgaagac
cagctggcag
caagggcagc
tgagaggaac
tacgtcaacc
actgatccaa
agttggattg
acatggccgt
caccatgtat
cgctgtgagc
cggctatact
caagcaatcg
actcatgact
gtgtattgac
gcaattcatc
gcaaacctcg
gtatctggaa
cgccgagagt
caacaactac

tctcgaccaa

7800
7860
7920
7980
8040
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
9720
9780



gtacgcggca
ctcgcaatgg
attatcgaca
gagattctgg
ccctctgcaa
tccgagaacc
agcttgttac
tcctgggtceg
gctcgctatt
<210>
<211>
<212>
<213>

<220>
<223>

48

DNA

and

<400> 48
atgaattctg

agggcccccg
gatgagctcg
cgcgtggcgg
aaggccgggg
atggtggcgg
ccggagggga
ggggcgcgac
aagggcgtgg
gtggagccgg
gagatctggg
gacgcccggce
ggcagcttcc
ctgaccggcg
cgggtgcgga
cttctggagc
cggcgcgcetc
ctgtacctgt
gagcgattcg
gcgcagtgga

tccaaccaca
aaatgtcgcg
cctatttcaa
acccgatcca
cagatcgcat
agcgtcgect
caagcgattc

gaaatccaca

da

11745

artificial gene

Ccombination of

pcbAB from

cagctcaagc
atgcggtggc
cgggccggtt
tcctgctgga
cggcgtatgt
actcgggagc
tcgaggcgat
cgggagatct
cggttccgeca
gcgacgcggt
tgccgctggt
gcctgcggga
gcgcggtggc
gtgacgtggt
tccggcacct
cgggggacga
aggtgctcga
ccggcegecgg
tggccgaccc

ccgccgacgg

P80705267EPO0 sequence listing

cggaccgtac
gcgactggta
cgtgcgggga
tcacatctac
tgtgctgttc
gtacgagtac
cgacgtccag

acaggtggag

cacttcatcg
gcctcggacg
gcgacacgca
aatcccgatc
aaggccatga
tatgacggca
ctggtcccgce

cagatgtgtg

gatggagctt
agaagattgg
ccattggctt
cggccaactt
ggccgaacaa
ctcgactcaa
ttacggacga

cgactatcaa

cggaggaatt
cttcctcggt
gggggacact
ccaacgcctg
caagtacgaa
cggactggac
tacacacttt

ggaacacctc

9840
9900
9960
10020
10080
10140
10200
10260
10272

teiA from A. teichomyceticus, tycA from B. brevis
P. chrysogenum

aacatctact
cgtggtggac
gtccggacgt
ccgttcggeg
gccggtcgat
ctcccgeatg
cgtcgtcacg
ggcgtacgtg
tcgcagegtc
cctgatgcac
ttccgggggc
ggcgatcagc
ggaggagtcg
gccggcacac
gtacggcccg
gatcggcccg
cgcgtcgcetg
tctggctgac
gtccgegecc

tgcgttgctg

gttccagaat
¢gggaccggg
ctgatcggcc
gacctggtgg
gccggctatc
gtgtgctcgg
gatgaggagg
atgtacacct
gcggagctgg
gcgccgtacg
cgggtggtga
tccggggtga
ccggagtect
gccgtggegce
acggagacga
gtgttgccga
cgggccgtgg
ggctacctgc
ggggcgagga
ttcgcgggec
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tgttagccag
ttctgacgta
ggggcgtccg
tgacgctgct
ccgcgecgeg
ccgcgacgeg
cgttcgaggc
ccggctcgac
ccgggaatcc
ccttcgacgc
tcgccgagec
ccagggcgca
tcgccgggct
gggtccgctc
cgctgtgcgce
tcggecgtec
cgccgggegt
gccgggcagg
tgtaccgcac

gggccgacga

gcaggtgacc
ccgggaactc
ccgcggggac
cgcgatctgg
tgtggcgttc
tgacggcgta
ctcggeggec
cggcatcccg
cggctgggcg
gtcgctgttc
ggggccggtg
tctgaccgec
gcgcgaggtg
ggcctgtecc
cacatggcat
gctcccgggce
gatcggtgac
gctgacagcg
cggcgacctc

ccaggtgaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



gttcgcggct
gtccacgagg
ggggacgcgg
gtcccggecg
cgggcggctc
ccgagaaccg
aagatcggga
gtcgtggctc
ccgacgatcg
atcatcgctg
acgaatacag
aaagtcatcc
tatcagcacg
gatttcttct
acgcaacgtc
tttcagacgt
atttcctggc
caagcgatca
gaatatgcga
caagcaaaaa
gtgcgaaaca
aatcaggcct
gcggagtgga
atcatcgaac
ttgctcgact
atgcggaaga
gaaaatcgcg
cagtttgatg
acgttaggcg
aatataaccg
cagtatcggg
atcatcgcgc
aaaggtctcc
aacaagcagc

aatgcagcaa

tccggatcga
ccgtggtccg
aaccggctgt
cggtgatcac
tgccggcetcc
agacagaatc
ttcgcgataa
gtctgcattc
agcaggttgc
gaaacgtacc
gccattggaa
aaagtgtcat
aaaacggaaa
cttataatct
tgcacagcag
tacatggcga
gcattttgtt
gtctgcccga
acgaggcgga
atgtgtccct
tgcggatacg
atcaaacgga
gcaagcttgc
aggcaaacgt
tgaagcaaac
ttcctcgtaa
gttccttatc
cggacatgag
cagatggcaa
gattgattga
aagagtccat
attgcaccga
aaatggaaga
aggagaaatg

cggacaatat
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gccggcecgag
agcggtcgac
cctgcgcgag
actggacgcg
ggtcttcgcg
gattctcgtc
tttttactcg
ctatcaattg
tctttttgtc
gcttacaccc
ccaatcgtct
ggacaaaatc
tgtcgttcag
gaccgcgcaa
catgaatttg
tcatttgttt
tgaagatttg
aaaaacggat
tttgctgagc
gccgaaagac
gctgcacccg
aatcaacgat
gcaaatcgtc
ggccagaacg
cgctcccttg
agggatcggt
cttccgecgtg
aacggaactg
aaacaatctg
aggcggagag
ccagcaattg
gaaaaaagaa
aatggacgat
cgacaaaccc

ctatctggca

gtcgaggccg
gggcgcctgg
cgtgtcggtg
ctgccgctga
gcggacgcta
tccatctggce
ctcggcggag
aagctagaga
aagagcacga
attcagaagt
gtgctctatc
atcgaacacc
cacaaccgcg
ccagacgtcc
caggaaggac
ctcgcaattc
gcaaccggat
tcttttcaaa
gagattccgt
tatgaagtga
gaagagaccg
ctgttgttgg
attcatttgg
gtcggatggt
tccgactata
tacgacatct
cagccggaag
tttacccgct
agtcctgagt
ctcgtcctca
agccaaagtt
gtagagcgaa
atcttcgaat
catgaggcgc

aacagtcttc
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cgttgaccgc
tcggctatgt
cggtgctgec
ccggcaacgg
gccaggctgce
aaaacgtttt
attcgatcca
cgaaagactt
cgagaaaaag
ggtttttcgg
gcccggaagg
acgacgcgct
gcttgggtgg
agcaggcgat
ctctggtgaa
atcatttggt
acgcgcaggc
gctggtcaca
actgggagag
ccgactgcaa
agcagttgtt
cggcgctcgg
aggggcacgg
ttacgtcgca
tcaagctcac
tgaagcatgt
tgacgttcaa
caccctacag
cagaggtgta
cattctctta
atcaaaagca
cgcccagcga
tgcttgcaaa
cgacagagct

agcagggctt

gcagccgggce
ggtggcggag
ggagtacatg
caaggtggac
ctaccatcct
gggaattgaa
agcgatccag
gctgaattac
cgatcagggc
gaaaaacttt
ctttgatcct
ccgcatggtc
acaattatac
cgaagcagag
ggttgcctta
cgtggatggc
acttgcaggg
atggttgcaa
tctcgaatcg
acaaaagagc
gaagcacgcc
cttggctttt
gcgcgaggac
atatccggta
caaagagaat
gacacttcca
ctacttggga
cggcggcaac
caccgctttg
cagctcggag
tctgcttgec
tttcagcgtc
tacactgcgc
gcttgaggag

cgtctaccat

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



tacctcaaga
accacattgt
gcgctgeggce
ccattggact
aaattggaag
ctgttccgeg
caccatgcaa
tacctgcaac
acccagcggt
caaaagatca
gtccagctgg
ggagacgcat
tcgattctcc
ataaccggca
ggtccgtata
atcatggagg
gtggaactgg
gtgcttgaaa
gggtattcga
gaagtcgaga
gaggttatga
ggtttgaatg
gccgcgtgga
aacgaagcga
taccgcgagt
cccaacccca
attctggccg
gaccgcattc
tatctgcctc
cctgccaatc
gacttagctt
gagcatcatg
actgacgacg

atgaccgacg

gcatggaaca
ctccagatct
tgcggttctc
ggcgtttect
acttgcggcg
tctatctgat
tcctcgatgg
tgctgcatgg
atctccacgc
acgaacggtg
cagactatga
ggctagcaga
aatttgtttg
cgaccatttc
tcaacactct
ccatcgagga
gccgtttgea
actacccgaa
ttgaaggcgg
cgactggcgg
tctccgaget
aacccgtcgg
atgccacgga
gccagaagec
tgaatgagcg
acgaggtcat
tatggaagag
aatacatcct
gcatcaaggg
cggattccaa
atatcatcta
gagtggtcaa
aggtaattct

ccattctcaa
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atccgacgcec
gtttcagaga
atgggaaaag
ctacttcacc
ccaagacctt
taaacacagc
ttggagtctg
ggacaatctc
tcaccgtgag
tgatatgaac
ccaggtgcag
ccttcgtcag
gcacgccgtg
tggaaggaac
accgctggta
tgtgcaggcc
caaaaccgac
tttggacaaa
cactgagaag
attcacagta
tcttcatatg
cagcctggag
agctgagttt
ggacaagata
ggcgaaccgt
tgcgctggtg
cggcggtgcc
agaggacaca
aatggctgcc
gtggagcgta
tacctctgga
cctgcaggtg
ctccttttcc

tggccaaacc

tatgtaatgc
gcctggaagc
gaggttttcc
gacgttgccg
acggagagat
gagaatcgct
ccactcttgt
acttcgtcca
gatcacctcg
gccttgttga
gagcagcgac
acctgctccg
ctgcacgctt
ctgcccatct
ctcgatcatt
aaggtaaacg
ttaaagcacg
tcgcgaacac
ctgaattatc
tccatctgcet
gtccaggaca
tatctctcat
cccgatacca
gcagtggtct
atggcacatc
atggacaaga
tatgtcccca
caagccctcg
tccggcacgc
tcgaaccctt
acgacaggtc
tcgctatcca
aactatgtgt
ctcctggtcc
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agtccgttct
atgcacagca
aactgctcga
cgggtgctgt
tcaagctgga
tcacgtgtct
tcgaaaaggt
tggatgaccc
acttttgggc
acgagcgcag
agctgacaat
cccagggtat
atggcggtgg
tgggaattga
cgacgttcaa
tcatgaacag
gattattcga
ttgagcacca
cactggctgt
acgccagtga
cactgatgca
ctatccaatt
cgcttcatga
atgaggagac
agctaaggtc
gcgagcatat
ttgaccctgg
cagtcatcgc
ttctttatcc
caccgttgag
ggcccaaggg
aagtattcgg
tcgaccattt

tcaacgatgg

tcggtacaac
gtcctttcca
tcaggatcca
cgaggaccgg
tgttggcaga
tttcagctgce
tcacgagacc
ttacactcgc
cggtgtggtt
tcgttacaaa
tgctctctct
taccttacat
cacccacacc
acgagcagtt
ggataagaca
ccggggcaat
ttctttattc
gactgaactg
catcgcgcgce
gctatttgag
ggttgcccga
ggagcaactc
gatgtttgaa
gtccttgact
cgacgtcagc
gatcgtcaac
atatcctaac
ggactcctgc
ctctgtcttg
tcggagcacg
cgtcacggta
actacgggat
cgtggagcag
aatgcgcggg

3360
3420
3480
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



gacaaagagc
ccatccgtgg
tgcgtggggg
ctcgttatca
ccattcccag
tatgtgctga
ggtggtgaag
attcctaatc
aagaccggtg
cgtaatgact
atcctatcgt
ggggcccaga
attcggcgct
gtcagcaagt
gaggaagaga
gacatctggg
ttcagcctgg
tttaaccgcg
cacttgatcc
acgcagatga
aatggcagca
tcgcttctcg
ctggtcaagg
cagggcatgt
atagccagtc
atccttaaac
gatgcatggt
aaaaccaaaa
taccatcgcc
aaactcattg
aaatacgacg
ggggtggcca
atgctagcct
acgcatcctc

gatatttctc

gactctacag
tctccatgta
aggcgttcag
acggctacgg
agcggcgaat
acgaggacat
gagtggtacg
cattccagtc
acctggtacg
tccaggtcaa
cttatcacgg
aattcctggt
tcatgcagtc
tccecegteac
gcgagattga
cggaactact
gaggtgacag
ccgtctcagt
tgaacgatgc
ttcccgtgtc
atgcatacaa
agcaggcgct
atcacgcaac
tctccgtcaa
tatcccagca
tcgaatccgg
cattgaaagt
gtgcagcgaa
ggcagctgtc
gcttggaacc
gtgacgacct
aacgttgcaa
cgtacgcgaa
agttccaatc

agtcagccat
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atacattgag
cgaatttagc
cgaaccggtc
cccaactgaa
ggacaaaagt
gaagcgcacc
gggatatcac
ggaagaagat
ctggattcct
gattcgcgga
aatcaaacag
tggttactat
tcggctcect
tcctagtgga
cgtggtgccg
cgagatgcac
cctaaagagc
cagcgccctt
tgcagatgtg
ccgtgceccag
tatcgacgct
gcgtggaaac
cggcatctat
cgtggacaca
tgttttccge
cggcctgtat
cttcgagcaa
cttaccagcc
tggcgatcgce
attgcagctg
cagtatcgaa
gtcgagtctg
ccagtccgat
ggtcattgga
ttgcgggctc

aagaaccgag
cggttcaagg
ttcgacaaga
gtttccatca
attggccaac
cccatagggg
aatcgcgcag
aagcgagaag
ggaagcagcg
ctgcgcatcg
tctgtggtga
gtcgccgatg
ggctacatgg
aaattagaca
ccgcgtagtg
ccagaggaga
acaaagcttt
ttctgtcacc
cacgaaatta
gagcgactcc
gcatttgaac
cttgctcgac
cttcagaagg
gccaagcagg
ctcgatgatg
ctcattctgg
gagcttcggg
ctcaaagcgc
atgcgcaacc
atcacggacc
ctgagcaaga
tacgtcgtgt
gtttccgtgg
ttcttcgtca

atcagaaggg
Page 31

tgacctactt
accatctacg
tccgcgaaac
ccacccacaa
aggtccacaa
ctgtcggcga
atgtgaccgc
gtcgtaactc
gggaggtcga
aactaggcga
ttgccaagga
cagcgctgcec
tgccctctcg
ccaaggcttt
aaatcgaacg
tcggcattta
ccttcatgat
ggacagttga
ctcccataga
tcttcatcca
tgcctggctc
atgaggcgtt
tattgagtcc
tggagcggct
aactgccttg
cgttccacca
ccttgtacgc
agtacaagga
tgtcagactt
gcccacgtcc
aggaaacgga
tggtttccgt
gtatcccagt
accttgtggt

taatgaaaga

gtctggcacc
ccgtgtggac
gttccatggc
gcggctctat
tagcacgagc
gctctacctg
ggagcgtttt
ccgtttgtac
gtatctaggt
gattgaggcc
ttgcagagaa
gtccgctgec
tctcattctc
gccececcagec
ctccttgtgt
cagcgatttc
tcacgagtcc
agcccagacg
ttgcaatgat
cgaatttgag
ggttgacgcg
gagaacttta
cgatgaagcc
ggaccaggag
ggaggcccgc
tacctgcttc
agcgctccag
atacgcgctc
ttggctgcgg
tgtgcaattc
gaacctgagg
ttattgcgtt
cagccaccga
gctaagggtg
gctcgtggac

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440



gcccaactgc
gaccccagcc
gaacacgatg
cagcccgtgg
ggattgagag
tttttgcata
aatgaggata
ttggcacagt
gcctttgagc
gcacttagtt
gtgtcctgta
attatttgca
tacccacccg
cactccagtc
cccgecatcg
ctcggcaatc
ctagttgagc
cgagactgta
gtcgaacaac
ttcgtcgcag
ggcacaccat
accgccgcegg
ggtcccatct
ttcacaacga
tatgtgctga
gccggcgaca
attcccaacc
aagaccggcg
ctaggaagag
cagaacgtgc
aacaacgata
gaaacagtat
gtgccaagcc

gacgtccgga

accaagacat
ggcatccgct
ccaggtcgga
attccgttgc
tcaacttcaa
cctatgagta
cgcagctgtc
ccccgcettgce
gcgaagcttt
atgctgatct
ttggggcaga
ttctcgcgat
gacgcgtcca
atgcttcgaa
agacggceggt
tagcgtatat
aaaaggcagt
ccaagcatca
ttgtgttgtc
atgatgaatt
ccttactgca
gcgaagagct
acaatgccta
attcgatatt
acgcggcact
gcgttacgcg
ctttctgcaa
acctggttcg
gcgatctgca
tcacttcaag
cctattcccg
cggaagccga
acctctgctg

gattgccgga
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gccgttccag
ggtacagaac
ggatgaagga
gaagttcgat
ctatgcgacc
tctcctgege
gttagttcgc
gacgactgct
ccttgccgea
taacgggcag
cgacggaata
ttggaaggct
gctgattctg
atgtgaacgc
cagccaacag
aatctttact
tcttcttcta
tggcgtcctg
ggtgctcagc
ttacagaatg
gaagatcgat
tcacgccacc
tggtgtcacc
tgagaatgct
tcagcccgtc
tggttatctc
agaggaggac
atcgcgtttc
gatcaagatg
tcccggtgtce
gaccgctcac
tattctcact
tctggaaggc

gattatcaac

gaagtgacga
gtgttcaact
tcgcttgeat
ctgaacgcaa
agcctattca
cagctgtccg
ccgacagaga
gaggagcaga
gagaagattg
gctaaccagc
gctttgatgce
ggtgcagcat
gaggagatta
catggcgcga
tcagctgctg
tcaggcactt
cgcgatgccc
ttcctgtcca
ggacacaagc
gccagcacgc
ctggcacgac
cagtacgaga
gagaccacgg
cttcgggaag
cccttcgatg
aaccaacctc
atcgctatgg
aaccgtcagc
aggggatacc
cgggagggtg
tctctggtcg
ttcatgaaag
gcactgcctg
gactccgcgce
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agctgctgca
tcgaatcccg
tcaatcaata
cggtcacgga
acaaaagcac
aactgagtgc
atggcgatct
aagtagcgtc
ccgtcgtgea
tcgcccggta
tggaaaagag
acgtgccctt
aagcgaaggc
aggtgattgc
acctgcccac
ccggtaagec
tccgggageg
actacgtctt
tgatcgttcc
acggtctctc
tggaccatct
agatgcgccg
tgtacaacat
tgctccctgg
ctgtcggaga
ttctaacgga
ggcgcttecgce
agcagccgca
ggatcgagat
cagtcgttgc
gttactatac
caaggcttcc
tgacgattaa

agtcctcgta

ggtggataat
tgcgaacgga
ccggecggtt
attggagtcg
gatccagggt
agaagggatc
gcacttgcca
gttgaaccag
gggagataga
catacagtcc
tatcgacacg
ggatccgact
tgtccttgtg
agtcgactcg
aattgctagc
aaagggagtc
gtatttcggt
cgacttctcc
cccagctgag
ctatctcagc
gcaggttgtt
ccgattcaac
tatcgcggaa
tacccgagcg
actctatctt
tcagcgattc
gcggctctac
gctggaatac
ttctgaagtt
caagtatgag
cacggacaat
aacgtacatg
cggaaagctc

cagcccacca

7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480



aggaacataa
tgcggtatcg
gtggcccaga
cgtaccgccc
actcagttcc
gactggtttt
cgaacgccag
cacgatgttt
gaggacttct
gccgtcaacg
ggttccattg
caccatatgg
taccgaaatg
caaaattaca
gcttccageca
ttgagccctg
gtgtacgact
ccaagtatgg
agccgcacca
gagaacattg
ggcgtcgggt
aactacctgg
ggcgacaacg
tctgccgteg
gcttggagec
atcctcgacg
gagacatata
ctgctgccgce
cgtcagacaa
ttcgaggagc
taccacttca
gtagcctcgg
ggagcgacac
tacaatcccg

ttcaaggcca

tcgaggccaa
acgacgacct
ttcacaacca
gagccctcca
gaaccgaaca
tgtcaaaggc
agctggatgt
tccgeatgeg
ctcctgecca
agatattgga
gctacctaca
ccattgacac
gaagcctcgg
aggcgtcaga
tatccgcatt
agaagacagc
ccctectgac
ttacgatcga
tgggttggtt
ttcaaggagt
atggaacctt
gccagctegce
aatttgaata
acgtcacggc
ttgaggagag
gcagggcaag
cgccgtattt
cgggcgaagg
atatggtggt
tggcggaaat
tcggatggag
acgagaagat
gcaccattgg
atccggccaa

tgaggccgaa
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gatgtgcaga
gttcaaactg
ggtgggctgc
tgatcacgtc
agggccggtc
tctgcagcat
tgattcctta
actcaagcgc
gcttcgggtg
tgggtggcag
tgggtatgaa
cgtcagctgg
aagcaagggc
ctctgagagg
gcctacgtca
ctcactgatc
ttcagttgga
gggacatggc
caccaccatg
cgtcgctgtg
gtacggctat
ccgcaagcaa
cggactcatg
cgtgtgtatt
cgagcaattc
tcagcaaacc
cgagtatctg
aggcgccgag
cttcaacaac
gtatctcgac
cttcggagga
tggcttcctc
cttgggggac
cttccaacgc

caacaagtac

ctgtgggaat
ggtggcgaca
aagatcaccg
ttcatgaagg
atcggcgagg
ccgatgtatt
agcgctgctg
gaggaagtcg
ctgaacgtaa
tctggcttca
gaccgatccg
cagatccttg
agcagtttcc
aaccattgga
accggttcgce
caaggaggaa
ttggcgcetcc
cgtgaagaag
tatccatttg
agcgaacggt
actcaacacc
tcgaagccaa
actagcccag
gacggcacta
atctcgagca
tcgcgattcc
gaacctccac
agttacttca
tactacttgc
caagtacgcg
attctcgcaa
ggtattatcg
actgagattc
ctgccctctg

gaatccgaga
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ccgeccttggg
gcatcacatc
ttcgggatat
actccgaccg
cgcccctact
ggaatcacac
tcagggactt
gattcgtgca
aagatgttga
accttgagaa
cgcgagtctg
tccgtgacct
ggcagtgggc
ataagctcgt
gcgtgegect
tcgatcgaca
aacatatcgc
tggatcagac
aaattccccg
tcagacaggt
cgctgcccca
aggaatgggt
aggacaaaga
tgatcatcga
tcgaggaagg
cggatgttcc
gacagggacc
acaacatcgt
acagcaaacg
gcatccaacc
tggaaatgtc
acacctattt
tggacccgat
caacagatcg

accagcgtcg

aatggagcga
tttgcatctc
atttgaacat
gagtaatgtg
gccgattcaa
tttctacgtc
gcaacagtat
gtcctttgcet
cgggtccgceg
cggacccatt
gttctccgtt
gcagacgctg
tgaagccatc
catggaaaca
gagcagaagt
ggatgtctcc
tccaaccggc
actggatgtg
tctcagcacc
gcctgecegt
ggtgaccgtc
cctcgeggtg
ccggagcetct
tgtggacagt
actgaacaag
tcaaccggcg
gacgctgttc
caagcgcctg
cctgcgcacg
acacggaccg
gcggcgactg
caacgtgcgg
ccatcacatc
cattgtgctg

cctgtacgag

9540

9600

9660

9720

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
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tactatgacg gcactcgact caacggactg gacagcttgt taccaagcga ttccgacgtc

11640

cagctggtcc cgcttacgga cgatacacac ttttcctggg tcggaaatcc acaacaggtg 11700

gagcagatgt gtgcgactat caaggaacac ctcgctcgct attga

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

<220>
<223> B.

<400> 49
atgagtgttt

49
382
DNA

gggatgcttt
atgaaagtaa
gaccggtacg
gtcgtattga
agcgagcaaa
ttgacgcggg
tgggtgtgga
gatctattta
aaaccgtata
tactggcgcg
aaacagaagg
aaggctttta
gtctggagcg
gtttcagggc
gttgtcccga
ctgcaggagc
agccaggccg
caggatgcga
tttgagaagt
aagcttgcct
cttctcacag
atcgttgacg
catgaaacaa
ccggcgcetta

cgccttggac

8

artificial gene

subtilis with modifications

ttagcaagga
ttcatgccat
aaggcagctt
atgtatttcg
aaaaacggca
cagccaaaat
atattccgat
gctaccacca
aggtatacaa
aagactacat
agtacttgga
acggctatga
ctgagcttgc
tattgatcag
gtcccgcgga
gacgtgtgaa
aatcgctgca
atcagccgaa
aaaatgaaga
cgaattatga
ataatgagaa
caattcagca
acagggagag
agcctctgac
cgtattccgg

gccggctgea

acaggttcaa
cctgaatccc
gaatatcaaa
taccgtgttc
gttccaaata
caatgagtac
gcgggcagcc
cattattttg
tgctctgegce
caagtggctt
ggactttgaa
gccgaaagag
aaaatcgcag
ccgctatcag
aatcaaaggc
gctgtctgag
gtctgagccg
actgattgac
aagcagtgaa
tctcaacctg
tgtgtttgat
gctcatccag
agaatttttg
ggattggttc
ccagaccctg

aaaacaaggt

gatatgtatg
ggccaaagct
tgtcttgaag
attcacgaaa
gaagaaatcg
aaagaacagg
attttcaaga
gacggatggt
gaacaaaagc
gaaaagcagg
ggacaaacga
ctgctctttt
cataccactt
cagtctggcg
gttgaacata
ggtatcacat
caccaatatg
cacatcattg
aacggctttg
atggcttccc
gaggcgttta
aatccggatc
Ctaaccggct
aaggaagcag
tcttatcgceg
gcgggcaaag
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ctctaactcc
tttaccttga
aaagcatgaa
aagtaaaaag
atctgacaca
ataagatcag
aagctgaaga
gcttcggcat
cgtacagcct
ataaacaagc
cgtttgcgga
cactgccgga
taagtacggc
atttggcctt
tggtcgggct
ttaacgactt
tgccgcttta
tttttgagaa
atatggtgga
cgggagatga
tcctgcgett
agcctgtcag
taaacccgcc
tgaacgtcaa
aattagatga

gctctgttgt

gatgcaggaa
acaaatcacg
tgtgatcatg
acctgtccaa
cttaacgggc
gggttttgat
aagctttgaa
cgtcgtacag
gccgeccgtce
atcgctccgce
gcaaaggaag
ggcggaaaca
gctgcaggca
cggtacagtt
gtttatcaac
gctcaagcag
tgacatccaa
ctatccgctt
tgttcatgtt
gatgctgatt
gaaatctcag
cacgatcaac
ggctcaagct
tccggatgea
ggaagcgaac

agcgctgtac

11745

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



acgaagcgct
tatctgccgg
gcggcagect
acaggcacaa
gcaaccgcga
aagccaaaag
tacatggcat
tttacctttg
catacgctgc
atgtttgcga
gggcttcgct
ctgcgggtca
tttgcgacag
aagccgatca
ggggcgatcg
gctgacctca
cgcacagggg
gacgaccagg
caggaatacc
gcatcaatca
cacctgaaaa
cttcctttaa
cagctggcgg
tggtctgagg
gggcattcct
cttccagtaa
aacgggggtc
attttcgcat
ttgccgtcat
tatgcggatt
gcgggatgca
cagcggatca
acggttgaaa
agcgaagccg

aacctgatca

cacttgaact
ttgatccgaa
gtcttctgac
cgctcttcat
ttgatcctaa
gcaatatgac
tttctgatca
atttctatgc
ttgatacaga
caaccgcact
gtatattatt
tggggccggag
ctcacgtcgt
gcaatgccag
gtgaactgtg
cgaaggaaaa
atttagcgcg
tcaaaatacg
caggtgtgaa
atgcctacct
aacagcttcc
cgacgaacgg
aagaatggat
ttctcggcag
tgaaggccat
agcttttgtt
ccgatggctt
ttccgecggt
acaagctgtg
tgatccagaa
gcctggcgtt
tcatggtcga
gtgatgtcga
tcaaacaagg

gcacaggcca
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ggtgatcggc attctcggtg tattaaaggc

gctgccagag
gcatcaggag
tgatgatcaa
tgatccggca
tactcatgcc
ggatacgttc
ttctatgctg
acggctcaca
atttaatctt
cggcggagag
caagctgatt
gcatgatctg
tgtttatatt
catcagcgga
gtttattaag
ctggctgecg
cggacaccgg
agatgcggtc
tgtgaaccga
tgcttatatg
gaaagtcaat
tggaccgcgg
aaagcaaatt
gaccgccgeg
tgaagcgcecg
gcaggatgta
cttgggctat
cgcctttgat
gctgcagecg
tgaagctgcg
ttcctataaa
agcgttgatg
cctcaagcaa

ggtgaaagca

gaccgaatct
atgaaagaac
acacggtttg
tatatcatgt
aatattcaag
ttgtcggttt
aatgcggcac
gatctgattc
ctcacagatg
cgcgcctcag
aactgctacg
ccggattcca
ctgaacgagc
atgggcgtgt
aacccgttca
gatggaacga
attgagcttg
gttgtggcgg
acgcagcttt
gtgccgcaaa
aaacggctgc
aacgagatgg
ggcattcatg
tcccgcatca
acgatcgccg
acgataatga
ggccttatgt
tttattgagg
gaagggcctt
aaaaagcttg
aaacaaggtg
aatgtcaatc
aaaacacatg

gatattgatc
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cgtatatgct
aagcggctga
aagaacaggc
acacgtccgg
gtttggtcaa
cgaattacgc
ggctcattat
tgcaagagaa
cgggagagga
tgcctcatgt
ggccgactga
tctcctcatt
aaagccagct
caaaaggata
agccgggaga
ttgaatacgc
aagaaatcga
accgccatga
cagctgagga
cctttacctt
tcccaaaacc
aagaaacaat
acgatttctt
agaaagagct
gcatttcagc
atcaggatca
accaaaatct
aggaagaccg
taacattgtt
agggacaagg
tcagtgatct
gggacaatga
ccttttactc

tgttgacttc

gggagcagcc
ggctgacagt
gctgccgtat
aagcgatcct
cacaaccgga
gcatgtagac
ctttgacgca
cgcagacgaa
tgtcaatgtc
ttggatgaag
cagaaaagcg
gggaacagtg
gccgattgga
ccagccattc
tgtaaatcgt
aacgctttac
cggccgtatt
aaagcagctg
gtctggcgat
cgtgaaggcg
cttggatgag
tgatcaggat
cgcacaaata
tgcgctcgga
cgggattgat
gtatgtgaaa
ggagcagatc
gtccagccgce
gcttgaccgce
tggatattca
ccgtattgtt
ggacggacgc
agcgctcaac
atactacgtc

cggcgctgat

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
3540
3600
3660



P80705267EPO0 sequence listing
tttgacatac cggaatggct tgcatcatgg gaagaagcta caacaggtgc ttaccgtatg 3720
aaaagaggct tcggaacaca cgcagaaatg ctgcagggcg aaacgctaga taggaatgcc 3780

gggattttgc tcgaatttct taatacacaa accgtaacgg tttcataa 3828
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