<110>
<120>
<130>
<160> 154
<170>
<210> 1
<211>

<212>
<213>

DNA

<400> 1
atgggagacc

ccctttttte
gacttggttg
cgcaaggtct
gaggtatata
atcctggcaa
tccttggceta
tgaaggcgcg
tggttcgcta
ctcatttcecg
cggatatgaa
gcgctgtgca
gaatcacaga
gattgacttt
tcgatacagc
ttcccaccat
ctgagatacg
cttcggetet
tcacccgata

gaacgccgca

1798

26947-WO-PCT

gcactctatt
acagactatt
ccgacgcgga
tggaaagatc
ttggattget
tcggtgcage
aaagccagca
atgtgtaggt
tatgggagaa
ccacacgctt
cgccgcagcea
gcgtcgcagt
caaggacaca
ccteceegtte
gtggacgtgg
atacatgecgt
tgaccagtat
tccagggcca
tggtgcgacg

aaacagtgtt

SEQUENCE LISTING

DSM IP Assets B.V.

PatentIn version 3.3

Penicillium chrysogenum

catacctcca
gcgttatgeg
aaagacgtac
catcagccat
tgcaccggga
agtcgtacct
gctgctgcat
ctggtagccea
agcaaaggca
ctccegtecag
ctggtaatat
tatatttccg
gtcctcecatg
cttgcageccg
gagcgctggce
atgatgcggt
gtcgccggtg
gtacaagagt
gaatttggtg

ggttgtgttg

ADIPOYL-7-ADCA PRODUCING STRAINS

catgtgggag
caacgtaagc
caccaccttg
gaagctcgac
ggatatgaat
atgggtgagt
taccagcaga
gcacagccag
tgcacatccc
atgaaatgac
tcacttcagg
gaaatggaga
tcecttecagt
gcgcatgtat
gacggggagyg
actacgaaga
cgcgtcagat
tctggcataa

cagtcatcaa

ctgaggcggt

ataacgtgtt
cttcgcceat
tttcggacgt
gcgatttgaa
acaccgtcgg
ttcaacattc
agaagcctcg
cgaaaagacc
ctgcatatct
catctcctcee
cacgacagga
ggccgatgca
gcatcatgcc
tgagttcecge
tcttaccttt
gaacatttcg
tagagcgatg
cattaggagc
gactgaactt

ctcactcaag

gccaaatctt
tgtggttcgg
gttggcattt
tgcggacaag
cttcatcgec
tggaagaaag
tacttcctat
gcccagtceg
ccaatcgcat
ggtccagttc
cccccaaagg
gcctattacc
tccggtgtgg
tgtggtagtt
ttctctggag
caccaagctc
ctttgtggta
aaaccaattc
gattccgatg

cttaccgagg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



aaggtcagat
agaagtggtg
agcggatgca
aaaatattat
gatctccgeca
ggttgtgggc
acaagatcaa
gagtaagatg
caagtcaggc
ctatcgacag
<210> 2

<211> 1890
<212> DNA

<213>

<400> 2
atgaggaaga

gtagctactt
acttgggatt
attccttcaa
cgaagtccga
agtccaatgg
tgtccccacg
ggcattcact
tgtccacacc
tgcgcacatg
catgttggga
agccttectg
taccaatctt
gagacaggat

tgacggagaa

cttagtgaag
gtccattctc
catgacgccg
ttcatcctag
ttggatatcg
gtcgaagatg
aagacaacac
gctgggtata
acggggaagg

ctgcctgagyg

ccttgcgtcea
gaactccceg
gtctcttcga
catcaaagcc
accttcaacg
gaatggcaaa
ttgttttggg
gctgatgagt
tcgctcttag
ttggtttttg
ggtggagctc
gtatactcgt
gtgacgaacc
cggttecctgt

tcctecatttg

tgtccttata
acacgccttt
aggggtactt
gcegtgectce
agcgcgagat
aggagttcgg
gcaaaagcct
agatgccaac
tgcagaagaa

tgcaagtctyg

Penicillium chrysogenum

tggcttggga

tactcatcac
aagagaagac
ggatactaac
acatcecggte
aaggcgatat
gatgccattg
tgaaatacca
acactgcact
gcccteectce
ctggagcaag
ccgggactac
tcgtettgea
cattcttacc

caggctaacc

tgttttccaa
taacaggtat
caagacgggg
gatcgacatc
tctgggtctg
tcaacgagtt
cacaatcgcg
tgtccttogt
gatattggga

gagcagggag

ttacctactt
agccatcaca
agacccttec
aaccatagtc
ccaagcccta
cctcttactce
ggctggggga
attgagtgac
caccgctgca
ctcagaagca
acgtccgagg
cggacggccc
gggacgagtt
aacataccac

agtctactca

gtaagccaaa
ctcttcgacg
gatattgctc
atcaagtcag
gactatgttt
gctgctactg
gagctgcggg
gtggtccaag
ccgcagtttt

aataaggcga

acatatacat
tagatatccc
tagatgacca
atcttcaagt
agcttcggeg
tttgcgecga
gtagtctcac
acaggggcaa
aagcgcattg
gagctgcagc
atagacccag
aaggggacaa
gaaggtccge
atatatggta

aaggacttac

tttcettteg
agaaagcgac
gccgtgaagg
gtggctacaa
ctgaggtcat
tcagcctcaa
aagatctgcg
gtgaattgcc
ttccgectaa

ggctatag

acctaggtag
tccaattgat
cagtacgtac
cgccgecggg
ccaatctcca
atgacatcga
cagccaaccc
aggcaatggt
actttcctat
atgtcgagtc
tcgtcgatac
gaataactca
acatgaactg
tgtcaatatt

atgtctagta

1260

1320

1380

1440

1500

1560

1620

1680

1740

1798

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



catttccctc
ttcttacaca
ctgtacctcg
acctcagctg
gtccctgtece
cctctatceg
gaatgggata
atcgacgacc
accctcttcc
ggatggttca
gatcgattaa
agtgccctge
aagattgcga
gagcaggttyg
cttcgtggtg
aagcgggtgt
atctatgacg
<210> 3

<211> 1835
<212> DNA
<213>

<400> 3
atgccegtat

ctatttgagc
aacccctagt
acaccccacce
tacgtgatgc
gcgatgtact
cactttgggc

cctteccagcet

ttttcctggg
atgtgaaagc
ccaaagatcc
ctgcaccact
gccaggcata
atgtatccaa
aagcaatggg
aagggaaccc
caggctacca
aaaccggtga
aggaccttat
atgaacatcc
ccgaggtacce
cagaggaatt
ggattgtcct
tgaagactag

atcgtecctte

cctctaacta
gcaaggacag
gctacgctat
agttatctac
ctcgctagat
ggccctette

cggcggaacce

caagaactcc

aataaagaca
cgaatcgatc
cgcaatgacg
agcatcagat
cggactgacc
tagttgccag
atcaagcggc
cgtaacaaaa
taacaacgct
tattggattc
taaattcaag
gcttgtgcat
ggttgcttat
ggtggcttat
gatcgacgag
ggcagaaggt

caagctgtga

Penicillium chrysogenum

cccectggte
agcttaccca
taaatacggc
caagatgccg
ttcggcaagg
acgccaaaca
atctcgectg

catgccaagg

atagtaatgg
acccacatct
cgcgaacaac
ctgatccacg
gagtcgacgg
ctcgactaac
cctctatatce
ggcgacggceg
gaagccacgg
caagacgagg
ggtttccaaa
gacgccgetg
gtggttcttg
gttagtggga
attcccaagg

gtcgatcaag

gacatcccag
gatgacaaga
attgtatttc
atacccaacg
gcctcaaagc
gcatcgatac
caaacccggg

gccttgtaac

agaagttctc
acgccgtece
tatcatcact
ctgtgtacga
ctgttacgca
ttattcaaca
ccgcagtcga
aactatgtct
cacggtctat
agggaaatct
ttcecececgge
tgattggact
agaagacgga
aactggctcc
gtccegetgg

ggaaggctat

aagtggatct
gtgagtgata
tcttagtttt
tcattacaca
cctgtatgag
acccgtggtg
ttacacggtt

gcaagcctcg

cgtcaaaggt
acctgttgtc
gagaatggta
tcgtctgaag
tctccaggta
gagatgggac
aacgaagttc
ccgaggaccg
caccagcgat
atttatcaca
ggagatagag
tgctgttgag
taaaccggcc
tcataagagg
gaagattctg

tggtgcttca

ttggaccttt
tccaatgaga
ctcaacactg
tacaaatcgc
tggcgcaagg
atgtggggca
gacgagctgg

gtgctgcccg

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1890

60

120

180

240

300

360

420

480



ttgcgecggga
accagcgtga
ctacccgcta
cttctgggac
atatcaggca
gaaagggtga
attgcgcagg
cccaggettt
ggtgcgccca
tattgttagg
actcaggcgc
ttggcattaa
gggaggactg
agtacatgac
gcgaattgta
ccaagggctg
ccaagggtaa
aggtgcctec
ctgtcattgg
gcagcgcgaa
aatggctgga

atgagatccc

agggggcggce

<210> 4

<211> 2529
<212> DNA
<213>

<400> 4

agcggcgaag
tcccgatgeg
ccgcaagcag
cacgggtgtg
gcagttcatt
tcgggtcctg
tgctcgaaca
atacaagggt
cgtgcagaac
caagcacccg
tgcaccactc
gcagggctac
gcgcgaagcc
tatgcctgag
cctgaaagga
cctgtctgag
tttctacatt
tgctgagttg
tattgagagt
gagcaagtct
tagcaaggtc
caagaatccc

cgaggcacca

aaagttggca
cgcgtcaagce
aagatcactc
cctaagggtg
gctgagggtg
gcatttttgc
atattctaac
tatcacttga
tatcgctgcet
gtggtcgaca
actcaagagc
ggactcagcg
atgggttccg
gatgggtccg
cctaacgttt
gatgggtggt
accgatcgtg
gaagggtatc
gagacacacg
tccggaacaa
gcaagccaca
agtgggaaga

aaagccaagc

Penicillium chrysogenum

tgcctgaaga
atttcacctc
ctgcgaagga
tcatgatatc
aaatgttaag
cgttctatca
tagagcecttt
ttgtcatgtc
cgtttagtta
aatatgacct
tggtagaagc
agaccagccc
tcggeccgett
agcctaagga
tcectgggceta
tccagactgg
tcaaggaact
tggttgacaa
gttccgaggt
gcgagaagga
agcgtctgeg
tcctacgteg

tgtaa

ccgcattatce
tgtgcgcaat
tgtggctttt
gcatcggaac
ctggaatggt
tatctatggt
aggattgact
caaattcgac
tatcgtcect
ttcaagtctg
agtctactcc
gactacacac
gatgcctaat
ggttggcgag
tcacgagaac
tgacgttgga
tatcaagtat
cgatgctatt
tcectatggcet
tgaagcagca
cggtggegte

gattctgaag

ctgattgggg
atctctggtg
ttggtttatt
atcgttgccea
ggtcctgatg
atggatttca
tgcttaatta
attgaaaagt
ccegtggtge
cgcatgatga
cgcatcaagg
tcccaacggt
atgcaagcca
ggcgaggttg
ccagaggcta
taccaggacg
aagggcttcc
gatgatgttg
tgtgtggttc
aggattatca
cactttgtgg

cagaagttca

atgacatctc ttccgcegtaa actatggcag catccagccc ccgagtcgac ccagatgggt

cgcttccagc gagacctaga gaaatccacc ggacacaagt tcgacgtgag tgagattggt

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1835

120



ctgtggaaag
cagtcaagaa
agggctccta
tceceeggtgt
aaacagacaa
aggttatcca
tgaaggccca
atacactatt
cggatatggg
ttatggacga
aaatcgtgaa
tccattecgeg
tcgaaaaggc
tcttggtggt
gcggegtgct
gtgtgacctt
tactctttgg
ctttggttga
tccacgatgt
tcaccceggt
ctcagctegt
tggttctatg
gatattgcag
gccggatgca
gggatcaagg
tttcccaaca
tattttgaga

ttcotottcag

atactatcta
ccgctcageg
cacaaaggta
acgtctgaac
ggaagacgac
tctcacttgg
tggggtcgtt
tgtgttcttyg
tactaaaggc
cctggeggtt
aggcatggag
gccggcggat
gggcggaaat
ttactcgtct
tctaaactcg
acaatatacg
ggcacgggtg
ccttgcagcea
acatttgaag
ggctccatga
tacgggttgt
acgaagggtt
gatcctttgg
gcctgggcat
gagtacccgt
tgcccacact
gattcgacag

acgtgtggac

tctaacatct
ttctgggaat
gttgatgaaa
ttcgeccgaga
aagattgctg
ggtgagctcc
cagggtgatc
gcgtcaacgg
gttttggata
tataatggta
tctgtcecctg
atcaactcca

gagaaacttg

ggcacgacag
agcaaggagg
acaaccggat
gtgctgtatg
caggagaagt
tcceeggceta
gttacaacag
cacgagcact
cccaccccecat
aacaggcaac
tcecegtggag
ggaggacggt
attctggggg
tgaggccact

acacggcgac

cccagtectt
tctgctggaa
ccgctcecgaat
acctgctttt
ttagcgaagt
gacgacggac
gtattgctct
ctctgggtge
gactgcttca
agaccatcga
aatttgaggg
tctctaggac
aatttgaaag
gacagccgaa
gaagattgca
ggattatgta
atggaagccc
aagtcgtcct
atcaatggca
gctaagatca
ggcatggtcc
actcgtctga
ccecttgtec
gtttacgact
gttccaggcg
gatgagagcg
cccceectgtg

ttegtttcca

ccatgatatg
atacttccaa
ggatagcgtg
ctcacgcatt
tcgagaaggc
tggagcgttg
ctgcgeggeg
tatcttctca
gatcaagcct
cttgcgatcg
agtcgtctca
caagactctg
agttggattt
gtgtatcgtc
tagtgatctc
tatgagtgct
atttatccca
tctgttgaca
gggtgaccca
aaccccgcga
ttcgggatge
ataatatttc
cactatatgt
ctacgattga
aattggtcgc
gcaagaagta
cctatgacta

tccgtccaat

tacctgtatt
ctgatccacg
cccgaatggt
gctggcgaca
gctgcgcatg
gtccaggcta
aatagcatcg
tctagttcca
cgctggetgt
aagattgggg
ctacctcggt
gcggagttec
cgcgatcect
cattctgtgg
gggcctgact
gtgcagactt
ggtatcactg
tgacattcac
ccttggaata
gaaagttgat
attgttcgag
tggtggcact
tggtgggtgc
gggcggcegac
cacatctgct
ccatgatgcg
tggtcgctaa

cacgaaacaa

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



attgtgtttc
gccgagatct
gtaggccagc
ccagggatgg
ctgagccctce
tttgtagtga
acggtcaacc
aagccgtcgg
gtggaaactc
tgactccata
tttgaccaag
atggtagaag
agtaagtag
<210> 5
<211> 2302
<212> DNA

<213>

<400> 5
atgttcttct

aagggcgtag
taccgagcat
ctcagccaat
tgttcgaatc
actccacgac
gacgcgctgce
ccggccagta
agttgtgctg
atttggcttg
acgctaccga

atatcccaac

acggacgcgce
atcgggtact
gacgaccaac
cgttcacacc
gccatgtacc
aaaacaagat
tgaaaaaggt
gtacactgct
tgcgcgagag
agagaggggc
ctttagcaac

ataggaagta

catcacctcc
cttactctgt
ggaatgcgca
gccagaatat
gaccgccaac
caagtccttc
gttcggtgcet
tggtgttggt
tgagggcgaa
catttcccaa
atatattatc

gctcctcaag

tgatggggtg
tgagggccaa
agatacggac
ggacctggtt
catgttcacg
ctgtaagagc
ggagctccct
caacccgaag
taagctctga
agaccgggtc
accgggatct

gattgaaata

Penicillium chrysogenum

ccatttggct
cgccattect
gaaggaactt
cttaatactg
cgccagcecca
gatccatacc
ggtctagtag
ctctggtccce
gaattcaaga
tctetttact
aaccacgctg

ctcaagcctt

ctcaacccgt
ttttcgaaag
gagcgggtga
gcacgagtga
tttgagaccc
ggaactgacc
gtgaagcaga
agcttggact
acggactctt
catcgggatc
cttttggggg

gaaatattga

aaggccgagg
ggctctgaac
ttgacgacac
accaattcta
agaaccactg
agtggctcac
agctgcacca
agaaccgacc
gataaaacgc
ccgtetegat
agctcagctg

ctcteccgaa

cgggagtgcg
agattagcga
tactcttttt
agagcgccat
atgaaatccc
cacgtatatc
ttgtgtctgg
tctactatca
ggacatcttc
gtcacttcgc
agttttgtat

acaacgcata

agcttaagca
agcccggccg
tggactccca
ggtcaccacg
cctcggttgg
ttacgagact
caagcacgac
ggaatggcag
taaatcgaaa
ctacgacgtc
tgttgtcacc

cctgaagatc

atttggatcg
ttccatatgc
gctgatgagg
ccgttcecagag
ggtatgtgct
gtcatagacc
aaaaatcatt
attcgccaaa
ccatcccaag
tctgccaagce
ataagaatac

tgaaaggaat

agcgcctcececa
aagtcgggta
ggtacagagg
gcccatgata
cgtccgtata
gtgcagaaga
tgccatcget
attaccggtg
ctatgtacag
ctgtccccag
tctctacccce

atcatcagtt

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2529

60

120

180

240

300

360

420

480

540

600

660

720



tggacccatt
tggccgcggg
cctcaaagcg
ccggaacgac
cgtcctgcegg
cgctggecca
ttggttattt
ctggtttcat
cagttgagca
cgaacatgaa
tgtgggctaa
gctccgegec
tccttcaggg
atctgacctc
tgccagacat
gcggcaacaa
ctgaggatgg
tcatcattga
agcgtctgga
gcgacagcat
cgtttgccag
aatctctgcg
agaagcacaa
tcaccgttga
ccgagcattg
tgtcaagctt
tgcccccaag

<210> 6
<211> 1915

agatggcggt
tcagggcctyg
cgggtacaat
cggcceccect
tttgatcact
tatttatgce
ccacgggaac
gtctgttcct
gcctggtttce
gaaccccgat
gaaggtggct
cttggacccg
ttacggcttg
cggcaactge
ggagtactcc
catgttccgce
ctggttcege
ccgcecgcaag
gggtgttgtc
gcagacattc
caaggttctg
cgatgacaag
gtttgctggc
gaacaacttg
ctaacattat
taccgttccce

gctaagctat

gagcaggatg
gcgatctaca
gccecettetg
aagggtgttg
gtcggccaat
cgtctggeeg
attgtggagt
cgtctttaca
aagggcgctc
ccctccaagg
gccgcetceteg
actctacatg
actgagtcct
ggtagccttg
gtggatgaca
gagtactaca
accggcgatg
aacgtactca
cttgccgage
ctagttggca
ggcaagacca
atccgeegtg
tacgagagaa
ctgaccccga
ccecteectt
ttctggatca

aa

gtcactccaa
ctatggatca
cttcggacat
ttctgacgca
cccgaggtga
agcacactgc
tggtcgatga
gtcggtttgg
tttcacgaca
cgacagtccg
gtctggagcg
acttcctgeg
acgcctcagce
ctcecetgtgt
agccgttecc
agaacgagga
tctgcacaat
agctcgccca
ttggctacat
ttttcggtgt
ttgccecegac
ctgtgcteceg
tccgcaacgt
cgtaagtttt
ctatagtctc

gctctacgaa

gcgtgcectt
ggttgaggag
tgtcactatc
tggcaatgcce
tacgatggtc
tttctggggt
tttgaagttg
tagcgcaatc
catcattgcg
gcacgctgtg
agccaggtac
tgttgccacc
caccgcccag
cgaggcatgce
ccgtggtgag
agagaccagc
cgacgaaaag
gggcgagtac
cgcccaggcet
cgcacctgac
cgacttggaa
ggacctcgaa
ctctctcaag
tatttccacc
aagctcaagc

caggccaccg

atcgagtcca
ctgggcttgg
aactatacct
gtggcggcca
tcttatctge
ggtgcccgga
ttgaaaccca
cgttctgcga
gccaagactg
tacgatcgcc
atggtgtctg
ggtaccgata
ccgacctacg
ctggectcte
ctcttgetge
aaggccgtca
ggccgcttea
atctcceceeg
tatgtccacg
ctcttegete
gcgattaagg
cgcgtggceca
gtggagccat
tttcecgtaat
gtccecetge

aggagcagtc

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

2302



<212>
<213>

DNA
<400> 6

atgccgtata
ctcaaatccc
ccagaaaccc
ggcctacgca
ctcttcttcec
aatccaacct
ctecctetgeg
ccgcagagcc
aagggctgcg
tgggacgagc
ggcacaacgg
ctccagtatt
cgctggetat
gcgctgtacc
gagtatacgc
ttggcgaaac
ggtgcagcgc
aagattaata
ttttttctet
tccatatagg
gtctgtcggt
gaaggaacgc
ctggcgcaat
ggatattgcg
tttcaaagaa
gtcaaaggca

atatcagatg

aatcccgcectg
caacggcacc
actacctcac
aatccggact
ccgtagtett
tcgtagecceccg
caagcaacag
acatcttcgc
catactggag
tgagtacacc
gccggcccaa
gtcatacggc
gtttettgec
gcgccacgcc
agcgattccg
atccggetgt
cgttggggag
ttaaacaggg
taaattgttt
gcgacttget
gagctcaatg
aactctcgtg
gagaaggcca
tttgtggatg
gaagaagaat
accaggtggc

ttgcggtgat

Penicillium chrysogenum

gacgattgac
tctctccaaa
cacccatgat
gcagcgcgga
cctaggegtg
cgaactagcc
tctagaaacg
ctacgacacc
cgacctectce
agcccteteg
gggcgtcgag
aagtctacat
tatgtatcac
ggtgtatatc
gattacggat
tgggcagtat
ggaggtttgt
atgggggatg

tgctgttttc

cggtcacggg
ccaattgcga
gcgagttgtg
ctaaagagac
acgatggcaa
gcaggaaact
gcccgcecgag

cggggttgte

atcccagaca
acacacaagt
ctccgectcet
gaccgecgtcce
ataatggcgg
taccaactcc
ggactggaag
tccatctacg
gcctcagagg
tccacaacac
atctcgcacc
ccggactaca
gcgatggcgce
atgtctaagt
tttatactcg
gatttgagta
gaggaggttg
actgagtgag
tgttgggcta
atggaatcca
ggcgaagatt
ggttcgtgct
caagacggag
attccatgtg
aacttggact
ttagaggctc

atgtaagttt

cccatttage
gctacctgga
ggagccagcg
tcctettete
gggggatctt
aagacagcgg
ccgccaaaca
acggcgtaac
aagaaggtgc
tcgcactcaa
ggaactacgt
aggctcgtct
agaatatctt
ttgactttgt
tgccgeecggt
gtgtggagtt
agaagttgtg
ttcttatttt
ttttgatgga
gccgaaatta
atgttcgatg
cccaatgtga
gatgggtggc
gtggatcgaa
ctgtacagga
ttttacttga

gttttttttt

ctctcttctt
cgccgeecge
gctagcagcc
aggcaacgac
caccggcgcg
cgccacatac
agccaaacta
aaacccccaa
agccttcacc
ctactccagc
cgccaatatg
tgagcgctec
tattgcggeg
caagatgctg
tgttgttgeg
ggttgggagt
gcctececggg
tttttttttt
aagctcatct
gtacatctgc
gggttgaggt
tgaaaggcta
tcectgacggg
tgaaggtatg
attaatcaaa
acatccggeg

ttatggatca

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



tttatggatc
cccgattagce
cgccaccgcece
taccggcgga
catgaaattg
<210> 7

<211> 2030
<212> DNA

<213>

<400> 7
atggctaaca

gcaactacac
aagggcttgc
ctcttctaca
gtgtacaatg
gcgtggttca
aactcatcta
tttatcaact
aggctcgtgg
ttgacatccc
gaggtagaag
ggcttgatcc
aaacccgcta
ttgaacatta
gctgtccaag
ttgggtttat
cccgcaactt
aaacgctgcg
ttgacaagaa

accgcttcaa

tacgatctat
aacaacgatg
aacgagatcg
gttgtattcc

cgtgaacagg

agcggtctcet
ttgcatatct
tgaagatgtc
cacttgaagc
gacgaacgac
agacagtcca
ccttcatctt
acaacttgtc
tggttgacga
cgaacttccg
cgcagatctt
ctcgcgatat
ttgtcagctg
ctccectetga
ctaacctctt
aacttgcttg
catgaaggag
ttatctattg
gcacaatatc

ggagcgcttc

tgtttttecte
agcgcecteg
cgcattactt
tcgaggecat

ccaaagagga

Penicillium chrysogenum

ttgcgcagaa
caacgcaaga
tgcgaagtcc
ctatgcactc
gacattccac
cggcattaag
catgctgttg
tggcaagccg
agaagtccgc
tgatggcaag
ggggatggag
ggccattttg
gaagaagtgc
cagattcttc
aactagtgca
atgggcgggt
gctcgggaga
ggcgtagcac
cgcttggegt

aacattccca

tecttttttte
cgcatatgtg
ggacaacaag
accgaagaat

gctacgtgtce

attcccttga
tggtcgetet
cgcatcgceg
gatcctaaaa
gaaacctaca
cgcaaggaga
ggactctgga
ctcacccact
cactgcttcc
ggaccggttg
cctatgcgag
atttacacaa
tggtctggta
acggtaaggt
tgcctcettta
ccaccctgat
acggtgccac
ctgaaattga
ttggaaatgg

caatcgccga

tcttttteccce
gtgcttcgac
gtctccgegt
ccttecgggea

accgctaaac

gtcttgcact
cctacgattt
aacgtggcga
ctgcagacaa
tcacggctct
tcgtcgegat
gcattggagc
ctattcggac
cggaggagca
aaattgtgtt
aggatgacaa
gtggcaccac
gtttgttcegt
ctaccaaatt
ccatagttcc
cattggcecge
agttatccaa
ccecggtcace
attgcgtect

gttctacgcc

tctcttctaa
ccggccaate
tcaagcggat
agattcttcg

tctag

ccctgeegeg
gaatctcctc
ccgcttgaac
cgatttcatt
tcgctacggg
cgatttcatg
agtccctgcea
gtcctcegea
ggagaagatt
ccataccccea
ggctcgcagt
cgggcttect
taaagattgg
tacaaatgtt
gctgcgatac
cggttctetg
tacgtgggcg
ggagacgacc
gatatctgga

gccaccgaag

1680

1740

1800

1860

1915

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcactgcggg
atggtgcttt
agacccagga
accccggtga
acttcggaaa
atgcctattt
cggatcgact
ctgaggttct
ctaatcatga
gtggcctctce
acactctcca
cgcagtcaac

cggctettgat

ttgggcagag

<210> 8

<211> 2072
<212> DNA
<213>

<400> 8
atggatatag

ttacaggaac
ccaagtttca
aatatgccaa
agctcttagc
gataccccga
aagaccaagc
tcgttgecect
gcattggctg
gcctgaaaat

gcgtcgaaga

ctcatggaac
aggaaacatt
accatggcgt
gttgctgttc
caagaaggcg
ccgaaccggt
gggtgatacc
aggcgcgcat
tggtcgtgcec
tgattccgcea
gaacctgccc
gggtaacaac
gtcgaagaag

ggactgggaa

gtacgtggcc
cgccgecgcet
tatccagaag
tgccggtatg
tagtcaaaac
catgatctgt
ctgccaatat
ttacctccag
tgccececegee
cagcgacgcg

aagccatgac

atttcgtcaa
attcttggtc
gatcccaaga
gccatcgatg
acagaaggca
gacatggttc
ttccgatgga
cctgaagtgce
ggttgtgcag
ctggagccct
cggtttgcgg
aagcaacaga
gacagactgt

cggttgactg

Penicillium chrysogenum

aaacagttat
gcecctegteg
gatatatcag
tttatatact
caaggaaatc
ctctggactc
gctcatttct
aacagcaacg
gccataaatt
accattctce

gctatcacag

acgacttttc
gtggctctgce
ctggtctctg
cagcagatcc
agattatccg
gatgggacaa
agagcgagaa
atgaagccaa
ccatcctctt
cgcgcgaggt
ctccgetgtt
agcatgttcet
actggcttca

gtggtcaagt

tccaattgac
gaggagctac
gactgttcac
attcctataa
catggttcgt
gcgagagatc
tcctatecaca
agtacctcgt
acaacctcac
tcgtcgacga

gcaatctggg

cgcgggtgcec
cattgtggat
caagaaggtg
cactgccaat
tgatgtaatc
agacggccgc
cgtatcaacc
tgtttacggc
caaccagcag
gcttgatact
cttgcgggtt
ccgtactgaa
gggcaataca

tcgactgtga

ttcactcaca
aatcgcagga
gctgaagaac
gtgcaaatca
gctagtgcag
atacacatac
tggcgtgaag
tgcatgggtc
cggtgacgca
aaatgccgac

aatgaagcca

atcggccgaa
gttgaccacg
cctcgeggtg
ttccagggcet
aagaagggcg
tggttcttct
agcgaggttt
gtgtctcttc
ataacaagcg
ctggctgeac
acgcctgtga
ggtgtggatc

tatgtccect

accttggaaa
tatttgaatg
gctgaacgac
tatactgatc
accgtgaagc
cgagaaatcc
aaaggcgacc
gccctcectgga
ttactgcact
tgtcgcgecc

atgacactag

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2030

60

120

180

240

300

360

420

480

540

600

660

10



atagcgectt
gcaagcatgt
tgcccaaggg
ccatgatggg
atcacggaac
ttgcgcccaa
tcttcegtgta
accgaaacca
ggttccgtga
tctttggtet
gtttgatcat
ctggagatat
gaggtgaaat
atgaggcgac
gatctggaga
gggatacctt
gggagcagat
taggccagtt
agggacgcege
acacggagct
ttcgcategt
gtgatgaggg
acttcctgtg
agcaattgtc
<210> 9
<211> 1955
<212> DNA
<213>

<400> 9

aaaggcgcat
ggccggggac
ctgtgcgttc
agatacgcca
ggcggctatc
gttcagcgtc
cgttggagag
caaggtacgc
acggtttggt
cttcaactac
gcgtggtata
tctgcgggat
tatcgtcaac
caataagaag
tgctctgege
ccgatggaag
ttgttaatga
ccectggeate
cggctgtgca
tgcgagatte
cgagaatccc
ggttgatact
gattgcgect

gagtgggagt

atcagaacat
ttccecgeaa
acaatgtcca
ggcccaggag
accataatct
agtagattct
actgcacggt
tgtatgtacg
gttgcggaag
aaccgcggcec
ctgcataatg
cccaagtctg
gttcccagtg
tttttacgtg
¢ggcagagcg
agtgagaatg
tgtcaacgca
accgaagcca
gcgattcaaa
gtacgctcca
actcacatcc
gccttgattg
ggtgaggaga

gttcggctgt

Penicillium chrysogenum

tcccaacaac
ttcttctata
gactatatac
gtgatcgctg
cgtgtctggt
ggacagatgt
atttgctcge
gcaacggtct
tcggggagtt
ctttcacggc
tcttegtecce
gctttgeggt
aagaagcttt
atgtcttcaa
atggccggtg
tgtaagttgc
acagagcaac
acgtttacgg
ttagcccaga
agctgccgaa
acaaccataa
ggactaaagc

gttattcacc

ga

cctceccaccce
cacctctgge
cactctattc
gtacagctgt
aatgggtgta
ccgcgactcecg
accgectceg
ccgtceccggat
cttcaatagc
tggaagtgtt
tgttgccatt
tcgectegect
ccagggttac
gaagggggat
gtacttcctc
tgatatgcgc
cgccgaggtt
cgtcegtcete
tgcgcgtcag
atatgctgtt
gcagaacaag

ccctgagggt

gtatgggcag

aaggaactga
accacgggta
gtccgeegtg
atgcctttat
agcgtcgceca
gagtcgacca
tcgectetag
atctgggaac
acagaaggtg
ggtcatcacg
gatccagaaa
tatgagcagg
tggcacaatg
ctctattatc
gaccgactcg
cggaaattct
tcagaggtac
cccaatcacg
acgtttgact
ccattgttcc
gtgccacttc

aaagacgacc

aaagagtggg

atgtctggtt caaagtctcg gttgtctggg ctccttggcce atttcacagg ctcaacaccg

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2072

60

11



ccggttgaac
gctgecgttg
ctaacgaaaa
tcgtaggagce
acatgggctc
tttcggaatc
atatccattg
cttatatatt
ttctggagca
atgcgacgga
acgacatcga
aatccacaat
tcagtcatcg
accaccgcgg
gcatcttctt
aggctggaca
gatagactac
tgcaccgact
tgttcgegtce
cctaaacttg
gggctaccat
tcgccaaggce
tgcagggact
tggaaatatc
aggaggtgtg
tcttgatcgt
agggaccaaa

ctatgctagt

accgtgttaa
agcccaatgt
attacacagg
tatggcgaga
agcagagtgg
gccgcagctg
agctaacata
tgaccatggt
ctatcgatcc
gggtgagcta
tacaggttct
tgcattggca
gggctgctat
acgtgcccegt
cgcttgagtg
tttccatggg
cccgaaatcet
gtgaacacct
acggtggcag
caccctgtac
ttgccagaat
cacggcttta
atcacagatg
tgtgcccggg
ttgcactctg
gcaaaggata
ttgctaacaa

tatgcatcct

tactcatacg
aagctctctg
ctgaggcgat
ctgcagaccg
ggatactatg
gcgctgttaa
tttgcagctg
gatgcggagg
caacaccccc
acgggcccct
cgaggctggg
tatactagcg
ctggcaacat
tatctatgga
atgtgcaatc
cagtgacagc
ggaggctgct
tgctctgtaa
caagcccgcec
atgtttatgg
gggacgagct
ttacaagtct
ttcgcaagga
gatactacaa
gggacttggc
tcatcatcag
tgattaggcg

gatattttgg

ctatccccaa
caagtggttc
ctatcatgta
agcgaggggt
cccgaatacc
tatcggtatc
tcaattatcg
tgatcatcgt
gcattcctat
ttgacgaggc
aaggactcga
ggactacagc
tgggaaacgt
cgctacccat
aacctgcata
cgttcgegga
gaaagaggag
cgcgaaagaa
cacaccactt
aatgacggag
ccctettaag
cccagctcecgg
tggccaggag
ggaccccgag
tgtctggcat
tggtatgtgt
gcgaaaacat

aggctggtgt

ctttctttet
ttaggtagtg
accgccaaca
atggcttact
ccagccttcee
ctatcgtctt
tctgaaacaa
cgacgaggaa
tatagtagac
tgttctggaa
aagccaagct
ccgtectaag
cattgaaact
gttccacgct
actaacatat
actcattatt
catatcaccc
gcagagaggc
ctcttcgaac
acatacggce
gacaaatacc
gtcattaaga
attggcgaga
gcgactcgga
cccgacggtg
ggcgagegge
ctcctececgtt

cgttgetgtt

tccgegtget
cttcaatggt
acaaaatcct
acctcaaaaa
ttgagtcaat
ttgaagagcg
gaagacattg
tatgttccac
accgacactg
ggcctcagac
gccgatgaag
ggtgttgagt
ggtctgaact
atgggttcgt
gtatttatat
gcctacgcaa
acttcaatgc
tgccecgagec
aaatgaccga
caatcaccaa
agaggatggc
ccgaagtgcec
ttgtttttgt
aattatttgc
caattcagat
tcaactgtca
gcactggagt

cctgactcecec

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

12



actggggcga
cagacttgat
aagtggaagt
tacgtgactg
<210> 10

<211> 1898
<212> DNA

<213>

<400> 10
atgagcctge

ctggagccgg
tttccaggca
ttgaacgacc
gatcgcgttg
gcgcgcattg
agagcccttce
ctcaatatat
tgccatgcat
tccgaagcecat
cggacttttt
aaacacaagt
tgccgaaggce
caaactgact
gtgcctcagt
tgttgttgge
attcgatccc
cgtcccaacc
acctcttcga
ccagcatgaa

tcaactttgc

acgacctaaa
agactgggct

ggttactgaa

ggtgaagggt

aagactcaca
cacttcggaa
acattgcgat
gtaccaagct
gcatctttgc
gagcaatcat
ggtttactgg
agggtgttca
cgaccaactc
ggttcttctc
caatatccca
tactccagag
ggtgatgctc
cgagggaata
ccaaatgata
ctgataacat
gctgccacgg
atgttcgctg
acaggaatta
tttgctctgg

ttcgcacagt

gcctttgtta
cgaaatacta
ctacctaaga

ccgagagaag

Penicillium chrysogenum

tcacagtttc
ctggacaatt
ttcctgeccee
tcttggaaaa
aggaaatgtt
cgttectgttg
tcagtacata
ttgctattca
aacgagataa
tcaggacagt
cccaccggtg
acgatctgta
actcacttgt
gtaacgtcgt
ccatatgttg
cactgtgtca
cacgagcact
ctgttctcga
tcggtggatc
aagacctggg

actaatctga

cagtgaagga aggcaagagc ctacaaggct

gcggaatcag caagttcatg attccacgag

ccagcactgg caaaatccgg aagaacatcc

cttag

cagccaaagc
ggggatctac
ggcacgtcaa
gctctgatag
ttggaatatg
aacacctttt
cttggtacaa
tcactgagag
ttgaaaacca
gttcagaatc
cgaaggccgc
acttccaatt
aagcctteet
caacaatggt
tccgtggect
tggtgcaact
gatctccgaa
gtggtaccgt
accagtttcc
tattgcatat

ttctgctagg

cttcctataa
tccagcgtceca
actccatcac
caagtggaat
tggaggttgc
acacaacgga
ttgggaactc
ccttggaaaa
gaaaagcgag
gtccaatctg
ttctgettge
cactagtggc
aggcacgacg
tttctaatag
ttgttccact
ctcgttctac
aggtgtactg
caacgtggta
ccggetcette

ggtgggttcc

tatgactgaa

acagggtctt
agccgagcaa
ctatcgccaa
ctcecgttgga
gctggcaact
ggaaatcaaa
aatttttaat
cgcagtcetgt
ttcccagatc
cagtcctatg
aaggcagcag
accactggga
tgttcgcata
gtgaccgagt
cgtctggatt
cgtcaccagt
ggcttcaagg
ctcgtecgece
tcagagagct
caatcgctct

acctcgecac

1800

1860

1920

1955

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

13



tgagcttect
cacacacgac
gagaactgtg
cgagtgaggce
caatcatgga
gcggcggaga
tctegatgte
tcttgcaact
agcaaaccct
ttcctggcga
ttggaactca
<210> 11

<211> 2309
<212> DNA

<213>

<400> 11
atgtcteccge

tggtcccatc
aagacaaagt
gaaatctcca
gttgcgatcg
ctactcgatg
gatgttgtta
cattaaagac
taatagctgc
tcgcecececegea
cgtcatgtgg
ccctcaaggce
gctggaatca

cacggttceg

gtcaaaaggc
ggcaaagata
cgtctcagga
catgcgegtg
tgagcaagga
gaacatatat
ggcggtagtg
caaacatggc
ggggaaacat
tttcecctaag

gcttgtecge

acccccaaac
acgcggccag
tcctagecgag
caacctacaa
tatgggaatc
aggtcgaggt
ttatctacag
agccaaaatt
gttggcaata
agctctagceca
aatagagggg
aagcagctte
gcccgataag

tggggttaag

tttgagccag
gtggatgcgc
tatctcttge
catgaggatg
cgttgtcgga
ccagcagaga
ggtatccaag
gaaaacccct
aaggtaccaa
acagcaagcg

ggcgegggta

Penicillium chrysogenum

aacaacccac
actccactgg
cggaaccaag
ttgtgtcgac
gccagttacc
gcttgceggt
tatgcaaacc
gaccacgtat
acccgectag
cagcgcattg
tccaaggggc
aagccgagca
cgcggtggcec

gctggacctg

aagggaccca
aaggaaccat
agcaaggata
gagttctctg
tcagcggcag
tcgaggatcg
atgcaaagta
gtgcacaggc
cactcgtatt
ggaagatcaa

aactgtag

tcacactccc
caccacaaac
catgagcact
cggcatgtge
ggtgtaacag
gtgctgaggag
aacaacttcg
cgcatctagt
gcgcaatcca
aggccgegeg
ccattcccta
aggtcattgt
agcgtaattg

tcecctgttaa

ctcatggatg
tgtccecceatt
ctatcaaaac
gatacattca
gatcaaggat
cctgaatgag
cggagaggca
acacatctcg
tcacctcggt

gaaggttgac

ttggcgacce
cttcacgtge
ggtcgtggtt
tcgcaggcca
agaagtatac
aggaaggggt
tcatcgtaca
gccaatgatc
cgccgeegte
tccgagagcet
ccgacecgcetce
ctggcagcgt
gcagagactc

gagtacggac

gaaatcttac
ggaagtcctg
cccgggaaga
ggcgacgaag
accatcattc
cacccggcaa
gtggcggcat
gaatgggttc
gttgatggcg

ctggtggcca

agaaacattc
cctaacacgg
cgctgacggc
tggcgacaat
ttatgccecgt
acagaaaggc
agtggggaac
ccecgcagecc
ttcggtgget
ataatgacag
gtcgagggcg
gaccaactcc
gttaagagtg

gcgctttata

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1898

60

120

180

240

300

360

420

480

540

600

660

720

780

840

14



ttatttatac
ttatactcac
ggcgggcatg

ggggacacaa

tatgcaccgc
ccggatgcag
gcaccaactg
gtcgggaagc
gagccgggta
cttgttattg
gatgggaggag
cgtcecegget
ggtaacgaag
tcagcgtteca
tttaatggcc
catattatgt
aaggaattgg
tttctatagg
tcgteggeat
ctggcgecagt
ccgaggttaa
tacagggtcg
gggagcttgt
ctgttgagga

caaagggggat

<210> 12

<211> 2160
<212> DNA
<213>

<400> 12

aagtggtgag
atgtttccac
ccgtgggect
tgttctgege
tgctagtcgg
gaacgttctg
ctatgcgagce
ggggaggatt
ttgttagctc
ataactggtg
ctgceccttge
cagcaggctt
tccecgegegg
caaccctttt
gctggattga
cgcggagtga
attttccteg
atccattgaa
cceccgacceg
ccctggagaa
cgcgctggtce
ggggatgatt
tgaaattgga
tgcggaggtc

tgggaagtcg

atattctaag
aggaacaact
ggaactctcc
atcagacatc
cgccacaacc
gcgtatcatc
catccggaaa
gaaatcgctc
ataccaaggc
gtcctccecgaa
tagtccggcea
cccgatgect
aacaatgggc
cgaggacgaa
taccggtgat
cgatatcatc
ctcceccaggg
caagcaatcc
ctaaaaggcc
aatgggcatc
cgcgagcaga
cccaagacgc
gtgaaggggg
gtttctgttg

aagctttag

Penicillium chrysogenum

aacggaatcc
ggcctcecca
ataaagtccc
ggctgggtcg
gtcctgtteg
gagaaacaca
gacgacccgg
cgtgecgettt
ctgcttggta
tccggatcecec
tccggaccag
gggtttgatg
aatattgtta
gaacggtttt
gcggggatga
aacgttgcecg
ccacgctctg
tctcgeatcce
acctccecett
ttccggeaac
tcggggcgat
ggagtgggaa
agtatgcggc

cgaggaagag

ggttctcggt
aaggcgtcct
tcttecgggat
tcggacacte
aaggtaaacc
atgtgaatgc
acaaccagct
tcectegecgg
agtatgccge
cgattacggg
atcatcctce
tccgecattgt
tggctccgece
accgtgggta
ttgataagga
cgcataggtt
aggatacatg
gtcgattagc
cgcatttatc
gccgagcccg
tgcgtcecgetg
gacgcttagg
ggaggttagt

ggttagagag

ctggtgttat
ccgcgaagca
aacaggtccc
gtacatcctc
cgtcggcacg
gctcttcacg
tatcggcgag
tgagcgtagce
ggccggtgcet
tgttgccttg
cctcacgecec
tgatgacgag
gctcgeceeceg
tcttaagcege
tggctacgtg
cagcaccggt
atctgaccca
gaagcaagcg
cagcccaaag
cagttatttg
ggtgggatta
cgtgttctta
gtgccgecta

tattttgagg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2309

15



atgcctcata
cctgagacaa
ctgaacaact
gaaatctggc
catttcgagc
acataggtcc
actttgaact
gcagtgattg
cgagttecgcec
gctggcttcg
ggggcctttt
aagcagatcc
catagctcgc
gtgcttctta
gggaaagcaa
gagtttgcaa
ggggctccca
catcttcttc
tggatgatgt
gatggatcac
cggctgatcg
ctcgaacaag
ctaagggcca
tcctetttec
ctgttegett
ttggggatgg
cceggtgatce
ggaccaacag

tggcaccatg

tcgacgtaaa
ctcagatcta
acgatacact
actataccaa
ctggatccac
ttgattcaaa
tcgccgagaa
gcgccactga
tgtgcgcaaa
tgggcaatca
ggactggcgt
aacctaagat
atgccaaagt
ttaccaccce
aagtttatgg
gcttgagacc
aacctatcgt
actgtgacat
ggcactggct
ccttececgace
aagagcttca
ccgctttgaa
tcttcagtac
accacgacat
ccggetgece
acatctcagt
ttgtctgegt
gcttggagaa

gggactacgt

cgttgagccea
cgatttcatg
ctggaaatgg
gatcaacgcc
caccatcttg
agatgtgcta
tctgttgtat
agtagcccgce
cgctctgaaa
tgctaatacc
gtcacctgac
cctetttgeg
acgggagatt
ggaacttgaa
tgatttcogtg
agatcatccc
tcatgggtct
tcgaccaggt
ggtgtcgggc
ctttgatget
aattacccat
ccecgegcaag
tggatccceg
catgcttggt
cattctccea
gtttgactat
cacaccctte
gtatcggaaa

gcgtttgaac

gaggccaagyg

actaaagtga
agtgtctctg
cacaccccat
gacatgagat
tttcctagac
ccecgecaccet
gaattcgtct
gaagcaggtc
gtcgtggcaa
actggtgtgc
gacaatggat
gtctctgaat
gttaacctgg
tctgaggtca
gtctatatcc
ctgggcacat
gatcgcttgt
ttggccageg
gaaggcggga
ttcggtacat
catgcccata
ttggcaccat
tccatcaccg
gtttacaaag
gctggcaaag
ccggeccaac
agttacttcg

Cccacaaaccg

agctctggeg
acaagaagta
aaccagccca
accaacacgt
atccgatcct
cttcattctt
cgccggatga
cgtggaagga
tgaagaccgg
tgttggccgce
atgctgtttt
ccttctacaa
tgccggacct
atgaccttcg
aggactctca
tgtattcgtc
tgttgcagca
tctacttcac
gagcaacaat
agggagaaat
cggccaaata
gaccagtgtc
caacattcga
gtggcacaga
gagaaattca
acattagtgc
cagtcatgtt
atgtgtttgg

gaggtgtggt

gceccteetet
tggcttgtca
gttctgggag
gagtaattcc
aatccgatct
cgaagggagc
agattccgta
gctacgagaa
cgatcgggtce
tgcttcaatc
ggagcgtttg
tggcaaggtg
tgagcttttg
acctgcaaat
ggcgccatta
tggtacaacg
caagaaagaa
aacgacaacc
cgtcectgtac
ggccatgceg
tctctctcetce
gttgaagacc
atacgtctat
tatcctctct
atgccgttcet
aactggtgaa
ctggccecceg
gtcctcggtce

catgctaggc

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

16



cgcagcgacyg
attctactta
gatggcgttg
tcecggtatge
ccecegecatg
aagaaggtcg
agtgttgcga
<210> 13

<211> 2340
<212> DNA

<213>

<400> 13
atgtcggacg

accgagatga
ataggtgcat
gcacccctece
aatcaagagc
ggactttgaa
gggtcggttg
ggtcgccatt
gctgatgcgce
cgacacggtc
ctcgegtatt
ggaccgtgtc
tggcaagatc
gcacaccgtg
catttggtgg
ctccgaggat
tatgcacacc

tatccacgac

gcgtactgaa
agcatttcge
acaccgatga
cggcggatct
tgcctggeat
aaaatgctgt

atgcttcatg

gcccaattca
ccagacccgt
gaggcacacg
ggcactcaca
cccgacacct
accacacatc
aacgcatcgt
atttatgagg
gaggtgtccc
ggtatctacc
ggtgccgtge
ctggacgcect
attggcacta
ctggtgtaca
cacgaggagg
cctctettee
actgccggtt

gatgatcgct

gccatccgga
cgaagatgtg
gacggtcgtt
cgccgcacge
tatcgatgca
gaagcagatt

tcttgattgg

Penicillium chrysogenum

gcctcccaag
gtcgcactgg
aggtcgacac
tcaaggacat
tctgggcacg
acggctcgtt
tcaactgtgt
ccgacgagcec
gggttgcctg
tgcccatgat
actccgttgt
cctccaaggt
agaagattgt
agcgcaccgg
tcgagaagta
tgttgtacac
acctgctcgg

acttctgcgg

gtgcgatttg
gaagactccc
ctgtttgtcc
atccaggcca
tgtcccgaga
ttgtgtgggc

tatagaaatt

ccecgcagtgg
tgaccgaagt
tttccacgtc
tgaggagtac
catggcccgce
tgagaacggc
cgatcgccat
caacgagggc
gactctgaag
tcccgaggcec
cttcgetggt
catcattacc
ggacgaggcc
tgccgaggtg
ccccaactac
cteceggttec
tgcggccatg

tggtgatgtc

gaagtgccga
tttgcattgg
gactttcttc
ctattcggaa
ttccggtgac

ttaacatcaa

gggcctcgga

taagaatcac
atcatgggct
cccaaggcegt
aagaagcttt
gagctcctca
gacaatgcct
gccctcaaga
cgtaagatca
gagcgtggceg
gtaatcgctt
ttctcottecg
tccgacgagg
atgaagcagt
ccectggaceg
ctcgceectg
accggtaage
actggaaagt

ggttggatta

gatatacaat
tcggaggcga
tgccaacgag
ggagcttagc
ttcaaatggc
gattggtgcg

aaacccttag

cgacctccag
aactggtgat
tccacgataa
acgaagaatc
catttgacaa
ggttcgtcga
acccagataa
cctacggaga
tcaagaaggg
tcectggettg
actcccteeg
gcaagcgcegg
gccccecgatgt
ctggccgtga
agtcggtcag
ccaagggtgt
acgtgtttga

caggtcacac

1800

1860

1920

1980

2040

2100

2160

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

17



ctatgtcgtg
cgectacect
ctacgttgca
caagatgcac
gaagtggtac
cttacccttg
ccgagaccgg
gtgccteect
agattgtcgg
ccegcacegt
gttactacgt
tcaccggaga
acgatgtcgt
tcgagcaccg
tatgaacagc
aggctgtcaa
accttgcaat
tcgtggatga
ttctcagtgg
aagatagtac
tccgacccecea
<210> 14

<211> 2025
<212> DNA
<213>

<400> 14
atggtttttt

atcagcgagt
ccatacacct

gactcgctgg

tacgccecte
aacttctecge
cccacecgcetce
agtctgcgta
ttcgagtgtg
gaccttttgg
ctcacatgtc
acccttette
caatgatgtc
gtggggtgcc
aagacgcttc
tggtgctggce
caacgtttct
taagtccaac
ttccgttgee
tgoctttgte
gcaagttcgc
cctcecccaag
cgaggaggac

ccgcaategt

gtgtcgtgga

tacctccaaa
ttatgctcaa
gtggtattac

ctcgtagtct

tattgcttgg
gctactggga
tgcgtctget
ttcttggete
ttggcaagga
aataacttct
atcacccctce
ggtatcgagc
gagggtgttt
cacaagcgtt
gcagcctgcec
cgtgaccacg
ggacaccgtc
cacagtatct
gaggctgctg
tctctcaagg
aagtccattg
acccgcagtg
agcctcggtg
atcgtccgaa

caagatcata

Penicillium chrysogenum

ggagtccggt
tgagagatat
cgggaagtca

atcaaaggaa

ctgcgcecacc
tgtcattgac
gaagcgcgct
cgtcggagag
ggaagctcac
aatttttgga
tcggecggtat
ctgccattat
tggccttcaa
acatggacac
ttgcagggtt
acggctatta
tgtccaccge
gccaaaaatt
tcgttggtat
agggcaagcc
gtcecettege
gcaagatcat
atacatcaac
caatagctaa

gaaaccgtcc

caattggacc
ggacgagtgc
tactcgtcga

tttggttggg

gtcgtgttceg
aagcacgacg
ggagatgagc
cccattgeceg
atctgcgacg
tctgtagaca
cacccccace
cgaccccegte
gcagccgtgg
ttacttgaac
gatactaact
ctggatcecge
tgagatcgag
gcaactgagc
tgccgacgag
cacagaacag
cgcccccaag
gcgccgaatc
ggtaagcatc
cgaaatattc

acagtgctcg

caattcccga
gacacgccag
aagaggtagc

cgccgaatga

agagtacccc
tcacacaatt
acattcacca
cggaagtctg
ttcgttcccee
tactggcaaa
aagcccggcea
tccggagagg
cccagcatgg
gtgtacaagg
catatatagt
ggtcgtgttg
gcecgetcettce
ccaaactaac
ctgaccggtc
atcagcaagg
gctgtcttceg
ctccggaaga
atctctcagc
ttcacagctc

ccagaagtaa

caatattcca
ctccecgggac
caatcgcgtc

agggtcagaa

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

60

120

180

240

18



tgggataaga
aagaatggca
ctgggcegtt
cgagctgacg
cctctecatce
actcgatgta
ttccgaactg
gggtgaaggt
ggtaagcagt
aaggagtcat
agcagaacta
tcectteegea
gcgaccaaac
agtacaagat
gaatactaac
acgtgtgctc
tgggtatgga
gatacggtac
gtctgacaga
catccggege
tcacaacgta
atttgaacaa
acgaggctgt
tcaaggagtt
ctaatacgtc
gcccaccccg
gtacccaagg

gctctegtga

cattggccgt
gggcgcttat
cacagactgg
catcagctge
tcactggaag
cctgagcagce
acccaggctg
gcccggcgaa
gtcctgacaa
gatctcacac
ccgggatggt
gagccatatc
aatcgttcte
cagtgcgctg
cgcaaggact
caagtatgac
gacagctgcc
gtggtaatcg
gacatgcacg
tttgctccet
cgactcaccg
cgaaaaagcc
catccgtaga
gatcaaggtc
attcctaggg
atgtctcgga
ccattgttgt

agtatgttga

gtttgcectce
tctttecgttt
gcggtgttct
ttgattccaa
ctgcagccaa
ttcttggcgg
ggaagtctct
cagcatttgt
tttgaatgtc
cgcaacgtga
gggggcacaa
tatgctcttg
cccaaattcg
ttcctggtga
taggtacctc
ctgagttccg
gatttcctca
atgcttctaa
gtcgtaagct
ggagtcgagg
ggcgaattgg
accgcagaga
agcccgaagg
aaggttcgtg
tctgcaagtc
ctgtgctgte
gaagtccgcc

ggaccacaag

aacactgtag
tceccegattag
cactccecgec
ggccaaggcce
agctggtctc
agtcaagcct
ccecgecagtg
gtgctactca
actttcgcta
tcgccaatac
agcctgcgag
tggtcattgg
aattgaaatc
gcatgtecttt
cgatcatcat
tgacgtctct
aactctaccc
cctgegeage
cgacccaccc
cacgaattgt
tggtccgaag
catttgtgga
gcatcgagca
atcgcatcgg
gcgccectgeceg
atcgctattc
agcgcaggat

gctcgtcaca

gtggagtata
atcgattecct
aacgcatcat
cttgtgactt
ccgaagaaca
ccagcaggat
gatgaattgc
agtggaacgt
acaatgtgct
ccttcagatce
tactgaggtt
ccatgctggg
ctacctgaac
cccgatgaga
tcacatgctg
gttcacggga
gaacattttg
actgacagat
gcacgatatc
gacgcctgaa
cccaagcgte
cggatggatg
cgtgtttatt
ctgatgggaa
aactcgaagc
cggatgatcg
cggacgaatc

agtggttgaa

ctgtatcaag
tacccctatt
actccgeccge
gtgttectct
gaatctactt
acaagtccgt
gatggagcgc
ctggattgcc
gcaaaacaga
aaggcgtttg
gctcttggtc
gcataccgag
gccatccaac
aggggccgtce
ggcactcaag
gcggcacccc
atccgccaag
ttgcgcacag
tggctaggtt
aacaaggaaa
gtcctggget
cgtacgggag
gtcgatcgga
tattcgcaat
ccatatcctc
tgcaggagaa
tgtctccecag

gggaggtatc

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

19



agatttgtgg atgccattcc caagagcccg agtggtaaga ttcttegtcg gttgatcegt

gaccaagaga aggaggcacg gagaaaggct ggtagcaaga tctaa

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

15
2249
DNA

<400> 15

atgagctaca
tctgegtteg
acagagagct
tgcagtatgt
ggcgaacact
cgcaagattg
catcagaatg
gggctggagt
atggaatacg
ctaatatccg
agctctctca
tcattcaata
atcagcacag
gaccttgttg
aatatcatta
acgcagtatg
aacctttcgce
aaggctgcat
atgcttctca
agtatattag
tcecttcaatg
ggtgtaccga

gagggattcc

gcggaattgt
gaggaaagag
atgcacgggg
ctctgacagt
tcgccaagat
gacaattgag
atcgggcaac
cacttggtgt
ctgtggtatg
tgacaaggca
ttgccacggg
ctgcacaagt
agtccaatct
aagacctcca
tggtcgacaa
catctattat
cggatgaaac
gcctcacceca
cgccgaatga
gctatatggc
ctcgtgetge
caatgtttct

aacatcttcg

Penicillium chrysogenum

aaccgggctt
aatccttcag
gccatcaggt
agtactttca
tgtcgcggaa
acttgagata
ctatgcatcc
tgggaagggt
ttgggtgacc
acatacgcgt
atcattgggt
gattgcggcc
gccacgaaag
caagtcgaag
ctccgaaggce
gtcccagcett
tgtgaatatc
tcgctccatt
tattatctgt
gacagcgacc
gttggaggct
cgaggagtta

cacgggcatc

ggcctaagag

caaccatcct
gtgagtatcc
atatagccgce
tgcggagata
ctaactatac
ttggacacaa
gagcgggttg
gcggaaatgg
tattcaaact
ctaataatcc
ctgggtcacc
aagccacgca
ttggagtccg
cgcgtggata
actgtagacg
cagttcacct
ctgaataatg
tgcccaccgce
cacggctcag
gtccaagaag
agcttgatcg

gctgccggaa

gtcgtgtatc
tggttaagag
gctgtccaag
ccttgatcga
gaacagcgtg
tgtcaagggt
gaagcaattc
gagtcatgct
gtaggaagaa
tggtgccgtt
aataggttcc
tggaagccag
gcaatgtccc
cacctgtccc
tatcgtccta
gcagcccgcet
caggaaccac
gctctcagat
cgttgtttca
ccatcgtctt
agaaatgtac
agacaggaga

gcagtattec

ctgtcgaaga
ggggctactg
aacaatggcg
gtccacagtt
agaaccgtgt
tgtctcaaga
tctecgetegg
tgggaactcg
aagagcgagg
ttggtaggtc
gctcaacccg
tcatctccta
tttactcaat
gtctctgaga
taagagcttg
tcctectega
atcaatgccc
tggtgaccgc
ttgcttcggce
ccccagtgaa
cgcgctatat
agtctccagc

tgccgagata

1980

2025

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



atgaaaaagc
gaaacaagtc
tctgtcggaa
gtaattctac
gaatactggg
gtgtggatgc
accccggggat
accggacgga
gagaattgct
gtgagatatg
gtcactgctg
tcgtatccta
ctgagctgat
agtctttccc
ttgcactttt
<210> 16

<211> 1960
<212> DNA

<213>

<400> 16
atgtctagca

cggcgaacgc
gcactccaga
ttcacctacg
gctgcgaaag
tatgattacg
agacttatag
ccatcattcc
ctgacgactg

gagcctctat

tgcataaggt
ccgtcectegge
agctcatgcecc
ccatagagag
ccgatccaga
atgtgagttc
tttagactgg
tcaaagatct
tgttagccaa
gcgaggcagt
aggagatcca
ggcaactgct
gttttgtctg
caagacagca

gaccaagtgc

gtttactctc
ccctecagege
accatgaccc
gtagtttaat
cgcagggcca
taggtactgt
tgacactgct
cgactgggga
agaaatatgc

ttgctatceg

actgaatttg
tatgacaacg
acatgtcgag
acggggtgag
aaagacagcg
aattttctat
agatgaagct
gataatccgt
caatggcgtt
agctgctttc
gcaatgggtg
ttacgtegtt
tttacagttc
agcgggaaaa

gctgcatga

Penicillium chrysogenum

ccttcetttece
aagactgttg
tgaaagagtg
tgccgacatc
attggctggc
tgtcttggac
ggcgatattt
gctgaagtat
cgataaaggt

caataagctc

accgaattga
actgatgatc
gcaaagattg
ttggcagtca
gaagtgatga
ttgttgtctc
tccatgtcac
ggtggcgaga
gcagacgtgt
attgttcctc
cgtgaaaagc
tttgaactat
cgaagcatgt

ttcagaagtt

cgttcgaatg
tcgactctec
gctgttgtte
gtccgegceta
gagcgggtcg
cccattgaag
gctagtgatg
atcctggata
atggaactat

acggagggcg

ctatttgtta
ccattgataa
tgaatccggt
gcgggtacct
ttccggatga
gagtaaagct
cagatggata
acatacaccc
cggtcgtcgg
gggaccacag
tcagcaacca
cctgacaatt
cttectttttg

caagctcaga

cgcgcegtcetg
cgaacacacc
atagcgtctce
aggatgacct
ccttectege
acgatatata
ccattgcgcet
attcacaggc
tgcgagaggg

catcgagcgg

tggaatgacg
gcggatctac
ggacaagaac
gctgatgaag
ttctggcaaa
gtttectctg
tatcactatc
cctggagatt
cgtcectgac
ctcaaataca
tcttagtaag
gtcgcggggg
ggcccetttgg

gagacggcca

ctttactccg
tatctttcge
ctctcgatca
ggaacaaaag
ggagaacagc
aaatactaat
ccegeteteg
caagatgctg
attggagcgt

cgagagcgta

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2249

60

120

180

240

300

360

420

480

540

600

21



accctgeacyg
acgaatcgac
acagaaaggt
agcatggaaa
cggcgtggta
ccecttecaac
ctcaaaacca
caccttcccc
aaacctcege
gacaaacctc
ggcgattage
cccaggegte
aaaggaaccc
cgaccattac
aggcagaccg
tagtggagcg
cgttgacatce
actctctctg
gatggatctt
gggtcagaag
tgggcagtct
caagattceg
taataagaag
<210> 17

<211>

<212>
<213>

DNA

<400> 17

1701

atctgaagca
cagtaggatt
gttctcatcc
tactcaccgg
aacgcaatcg
ccggacaaag
gccattacat
aaactaaccc
ttgaacatct
agcaacggca
tgcggtcteg
gaagcccgac
agtggccgag
tggggcaacg
tggttctgca
agcggggeat
atcaagactg
tatgttgttt
agtccccaaa
atcgctgctg
tggggtccga
caggagatga

gcactggtga

gccttegtec
agttccctcecce
cccaatcggce
atgatcgact
tggcaccaat
tctggaaacg
tcctcactge
cagagctcca
ccggetecge
acgtcctect
acgccgcaga
tcgccgatac
aacgtgaagg
agaaagccac
caggtgatgt
gggctcaggg

ggggggagaa

ctttecttteg
tcaccgaagc
tggttgttet
tggatatgcg
aggttttggc

aggaagtctt

Penicillium chrysogenum

ggtgggatga
ctgcaccgaa
actggccgeg
tcttcacctg
agtagccggc
tctagcagca
ggtcccaaca
aaacgccgca
cgcccteceg
cgagcgcttc
ccgggtggac
cgagacaggt
cgagatccag
gcgcgagagce
cgctaccegt
accgatgtat
ggttagcgcg
ggtatccacc
tgcagtcgtt
cgccectgat
gcgcgcegcetyg
ggctattccc

tggagtttga

tgttgtatac
ggaactatta
caagcatctt
ctccecectee
tcctcagteg
ccettectet
atctacaacc
aaagaaggaa
accccaacaa
ggcatgaccg
ggcagcgtcg
gctgtcatcc
ctccgecggcg
ttcgtgcaga
cgggtagttg
ttcatacagg
ttggaggtgg
ttgaactact
ggtctgccgt
gcggctgett
aagggttccc

aggaatgcga

atctgggact
ctaactccaa
cactactaga
accacatcca
agttcatgta
catccaacgc
gcctcatgge
tctceceecgea
aaaccgcctg
aagtcggcat
gctggcetet
cagttgaaga
aaacaatctt
gcgatgatgg
atggagccgg
gtcggaagag
agagggagtt
ttatactgac
ctgaacaatg
caggtcgtaa

ttgcttcttt

tggggaaggt

atgccaacaa tttaccgctc accatatcca gatctggata tccaatctgt tgatttggtc

tcttatctgt tctccaatce tttcaacacg cccctggacc ggcctatgta catcaatgec

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1960

60

120

22



atctcaggag
gggcttcgge
acaatcgatt
accagtgcag
ttcatcgtcg
gtcgagaaag
tatctcgcca
cgccaaccga
acaactcatc
ggtcttccct
atctatggcc
atgcccagat
ttggcactgg
gatctaagca
tcecgeecteg
tggggtctga
cggaacacgg
tctatgaaag
cgtggtccga
cacgtggacg
gatgggtacg
gtcattccta
gtaactggaa
agtccgcagg
aatgagcgca
cctaagtcgc
gcgcctaaag

<210> 18
<211> 1991

agcaatatac
aaagtatagg
accctgtggt
ctttgacagc
tccattcaac
tcctectgat
atacatttgc
cattcatctg
agaacatcac
ctcagcgacc
taaacttgtt
tcgaccttga
tgccgceccat
gcgtgcgcaa
aagccaagtt
cagagacctc
gcgtgggcetg
acgcagccgt
acgtggtgat
aagatggaac
tcaccatcca
gcgagttgga
tgtgggtgga
ctaaagacag
ttgctaacca
cgagtgggaa

ctcgtetgtg

ttttggagat
ccttaagcct
atgccatgca
acttgagctt
tctgctggag
agatggccaa
ccccgatgat
cttttcatct
ctcgaacctce
aagaagacaa
catgtgccaa
tttatacctc
tgccctgatg
gatcatgtct
cacggagatc
accaatggca
tatcgcgeeg
caaacctgac
ggggtattac
gaggtggttc
ggatcggatc
gggaaagctg
tgacatggct
ggatcagaag
taagcgtctg
gattctgcgt

a

gtggtgcaac
aacgatgttg
attgtcggcet
aacgctcagc
actgctcaaa
acaccagtca
ctcctcactg
ggaacatcag
cagcaatggc
tccgecattg
tgcttgatat
agttgcatcc
ttggttaaag
gccgeecgeac
tgcaagacag
acagccgtcecc
aacatgcagc
gggtccactg
aacaatgaga
cgaacgggtg
aaggagatga
gtcgaccacc
actgagctgc
gctgtccttyg

cgtgggggaa

agacagctga

gtacacgctc
tggcattatt
cgagagcaat
tcaagaccag
aggcagccaa
atggtcaacc
tcgatccgge
gtgcagcaaa
gccaacacat
cattcctgcecce
ggggtacaac
agaaataccg
acccacgagt
ccecttactat
aggtattctg
cgaatgaccg
tccogetttgt
agcctgcgga
aagcgacgaa
atatcggcac
tcaagtacaa
ctgacgtgga
cagttgggtt
atggaatcca
tccatgtett

gggatttgct

tctgtccaac
cagtcccaac
cgttgcaccg
¢ggggccaga
ggggacatct
tacatgcaat
cgaggcagat
gggtgtcatc
gttagaatct
attcagccac
agtggtcgta
accagacgag
ctccaaatac
tgaattatcc
tacccagtca
catggacaag
ggatcccgaa
gatctggtgt
ggaagctttc
catcgatgga
gggactgcag
ggatgcggct
tgtggttttyg
cgcgtggetg
gtcgcagatt

gaagagtcaa

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

1701
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<212>
<213>

DNA

<400> 18
atggcggcecc

attaatccac
ttgggtgagc
cccectggactg
aggggaatgt
tgtgaacaat
ttgaacaaca
tatccacttc
cagaatgccg
ttacccaact
tcattctceg
tgtcececaggce
gcaatctgca
agtatgtgga
acttggttaa
tgtgttgccecc
tcacccatgg
atgccatctc
tcecttteegt
ccggggeccec
aatacactag
ctaagcctcet
gcatccacac
tcgataccca
accagctcac
atgccgaggg

actgcactat

caagaagtgt
agctatctct
tgctaacact
gtgcacgatg
tggcttcggg
acatctcggt
cgtacaccce
ccgtatttat
aatgctttte
tggccctaat
cgaaagctat
tgcacatgtg
attcacaagc
ccatgtacaa
caactcgcge
gccgccattg
cgccaagatt
cgacgagaaa
tccecaagcecc
agtcccacgg
tagctatggt
aggtctcacg
aagattgacg
tgggaacatc
caagggatac
tgtcaaatgg

caccggtcgce

Penicillium chrysogenum

acagcgcttg
tgtcgecaggce
acaagcactg
gacgtatggc
tattcaaaaa
gttcttcgceg
ctccgagetg
tgactccata
atgacaccac
cctaaaaaag
aacaacttcc
ctccaggacce
ggttcaacag
caaactcaat
tttattggtg
ttccactgct
gtcttcecta
tgcactgcte
tcaaactttg
ccactgatga
acagtcccct
gaggcctcegce
accgtcggaa
gttccecgttg
tggaataacc
ctgaagactg

ttcaaagata

cagcagacgt
ccgacggagc
cagtatggga
cagctgaaag
ggcgatcgcg
gccgcacgag
tattacgccc
ctaatctcgg
gaattggacg
cggcgacctce
ccacctatca
gcgaggccga
gcaatcctaa
cttaaagata
atcgcatgaa
tcgggetggt
gcgaaacctt
tacacggtgt
atacctcaaa
agcggctett
tcteecttgg
ccacttgcett
aggttctgcc
gtcagcgtgg
cggagaagac
gtgacgaagc

tcatcattcg

tgtcgcacgt
cacagctgct
gaattgagtg
atgagaccga
tcggaatcat
ttggggctat
taaatcacag
cgttttgttc
tcataatctc
ggaaacactg
cgatgtcatg
gttacagccg
agctgcaatg
tagctaactc
tctcacctct
cctgggcatg
cgaccccaag
cccaaccatg
cctcececgcaca
tgcagaatta
tctgctgatce
caatgctttc
ccacgctege
cgagctttgc
ggcagagaca
ttccttcaac

tggtaagttc

acagcctect
ggatattacc
cttggtcttc
ccgtcetaget
ggcgggcaat
tttggtcgtt
tggtgggtga
tattttcatt
gaggaggtcc
gaggaaattg
gaacgcggcc
gatgatgtct
ttgacacatc
ctccgcagcea
tttgatgttc
cttgcggtag
gcggttttge
tttgaggcga
ggcattattg
aatatgaccg
aagtgctaac
accaccgaca
gcgaagatta
atggccggct
ttcataaccg
gccgaagggt

gaacagccgg

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



acattgatag
aaatcgaaga
ccgaccccaa
gtccgaccga
cacagcatgt
gcgggaaagt

ggaaggcatg

<210> 19

<211> 1696
<212> DNA
<213>

<400> 19
atgccaatcc

gagaagatcg
gccgacgcag
gaagagcgac
gccgtgtggg
atgcgaaaca
ctgctataca
aagatcgcac
ccattctctce
cgccgageca
acacatgaga
tcagaccatc
gctgccagtt
atctggggcec
tactccegtce
gcgcgtgecg
cccattaaag

accgagatcg

cgatttctaa
acgattggcce
atacggcgag
cgatgaactg
gtttgtattc
tcgcaaggtg

a

cttccctace
cggtcattga
cagcgttaag
gcattgcgtt
cggcaggagg
cttgtattca
ccatcggaga
cctcgetgeg
gaaatgagac
tgatgatcta
acatcacctt
ttatccacgt
tcctaagtgg
ggtggcagga
tgaatgacta
gagctcgtge
aaaaattcgc

gcatggcgct

ttctgaggtc
gcacatccgt
gttgttgggg
cgcacatgga
ggagaagagg

gagttacggc

Penicillium chrysogenum

cctettegee
caccacgaaa
gaagcgcata
cttagtcccg
tgtctgegtt
atactgacat
ttcggacccce
cgaaggctac
cccgacttta
tacctccgga
ccaagcgagt
gctgccactc
tgcgacagtg
ccacagctce
cttcgatgct
tctacgactt

cgaaatcact

cagttgcggg

tgataggcgg
caattgagtt
cttttatcgc
ctcgggatac

gggcttcgag

aaatggcgat

gcagcggage
caacaatctt
attgagcaat
aatggatatg
ccactttgta
ctgctaggca
tcattgatta
accaccgata
ccatctttcect
accacatcaa
tgtctggtta
caccacgtcc
gagatgcatc
tcgaccetgt
catatccgcg
gtcgtcagtg
ggtcaggttc

ctggaagtcc

cgaaaacatt
agcatctgtg
gatcgcttcg
tttgggtcga

cacggtteccc

ggcggtgcetg

agcatgcgcg
tcacgttcgt
tgggattaac
actacgtcgc
ggttgaaacc
tcagccacce
tcgtgcatcc
taccattcat
ccecegeegtt
accccaaagg
aagcctggga
acggcatcat
cgaagtttga
tcatggcegt
gcacggaaca
gatccgecggc
tattggagcg

aaaagcgaat

tatcctcteg
attggtattg
ggagcagaac
cacaaagccc
gtgacgggaa

gccgagegec

ccagaatccc
tcaattgctg
ggacgacttg
tacgcaatgg
atgaagcgca
agtgaaagaa
ggagttcgag
agggctggag
tgcgctcacg
ctgcgtgaca
gtacaaaccc
caatggccta
cccgaaggta
gccgaccatt
agaagatgca
cctcececegacg
gtatggaatg

cgacggtagt

1680

1740

1800

1860

1920

1980

1991

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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gtggggtggc
gtggacggag
tactggcgga
ggtgatgtgg
gacctgatca
gccattcatg
cgagtcgctg
tgttctattt
ggctgagctc
tgggatcgag

gccggataag

<210> 20

<211> 1922
<212> DNA
<213>

<400> 20
atgatttttg

tttgatgacc
atcatcaacc
cggtcgatct
gaatctggtc
ttccaccatg
ttottgtgtt
ctcctcatga
ccgagatctt
tttggatctt
tattggaagt
ctacagcggc
cacaccacaa

ctgttagttc

cgttgccecgg
tggatgagga
aaccggaagc
ctaaacgcga
aatccggtgg
cgattcagga
cagtcgtcaa
gcatggctaa
aagaatgaga
cgcaatgcta

gcatga

aaccagcaga
caccatatga
gggtgccaaa
cctgtaacca
tccaaaaagg
cagttggatg
ggccattatt
gctcgcteat
cgattctctc
cgacaatctg
¢ggggaggag
gaggttgttt
cctcattgga

acccgttatc

cgtggaggta
cggcatgatc
cacggcctecg
tccaagecggt
atataagatt
agttgcagtg
gttccgagaa
cactgataca

tggctcctta

tgggcaaggt

Penicillium chrysogenum

gagagtcctg
ccaagaccag
ttgacacggg
ggcgaaaagyg
cgattgegtt
aggttacagg
ggagctggag
catatcaagg
atgcgtgcca
ggacaatcta
gattgggtgc
agcagtggca
cagcatgagc

ggcttggaaa

cgactgaccg
gaggtcaagg
gagttcacgg
gcatacttca
tcggegttgg
gtcgggttga
ggggtatgtt
gactgcaccyg
taagatccca

gaataagaag

cttccaacaa
ccagtgagtg
cagatctaca
ctagttegtce
ctcattcatt
atgctgactt
gatgtttcac
cctcecgaaag
ctgaggggaa
tceceggetgg
gattcaacga
ccactggtet
ttgttcacgg

gagccttgac

ataaagaaac
gcgggaatgt
cggatggatg
tccaaggceg
aagttgagcg
ccgatcaaga
tgcgttgtgt
atggaacttc
accgttctga

gtcattgtac

aggacctatt
acaaacaacg
tcgacgtcaa
agctcatcge
ctttcaatga
attctagata
gggctcgaac
caggttcctt
gaatataccc
aatgcgatcg
tctcgaaacc
acccaaagct
tgtcaatccg

aagttaatgc

cggtcggatt
cttcecgegag
gttcaagacg
tgctteotgtt
caagatgctg
atggggacag
ccagggaaac
ctactctacg
aggttgtgga

aaaagtactg

gtcctatatt
cttcaacctt
caatccctcet
cggtctacgg
tgtacggagg
aattatagca
ccatcttaca
ttctececgage
aaacaaaaca
tggaaacagc
tgccaacaga
gtgacaatca
cgctcttace

gatggcatca

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1696

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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ctgacccatg
tcecgeagetce
cgtcggtteg
gctgttgttc
tatttgcgaa
gccaggttcc
gaaacatcgt
ggtcggctca
gtagcgttgt
gaaagaatat
caccggggta
tcaaaacggg
gaaggaagga
tgctcttgtce
ccgatataga
taacggaagc
caggtggcgt
gggtattgcg

aa

<210> 21

<211> 2078
<212> DNA
<213>

<400> 21
atggtgtaca

ctcgagegea
ggggcaactg
ctctgccagg
gtgagaggaa

ctgggtacgt

acactgttga
cagtgtcgca
acctcgagac
caccaatcgt
aggctcggat
gctccctgat
gtgtggctac
tcccaaacct
ctcaagtctg
ctcagccette
cttcaacaat
cgatatagce
actgatcaaa
gcatccgcag
gtatccacga
tgagattcaa
gaaatttgtt

cgaagatgct

ctgctgaacc
acgtgaacaa
tgtacaacta
atatcaacct
ttacccgatce

gcagaataat

atagatttca
tatttcaaca
atacctcact
gatagcaatt
ggcagggtgc
gggcaacgat
aatgtttgcc
cgaagccaag
caactaatat
ggcgtccgtg
cccgaggcta
tattgtgacc
gtccgegget
attgtggacg
gcctatgtgg
gaatacgtct
ggtgcgattg

aggaaagaaa

Penicillium chrysogenum

ccttgagtac
tgttccacct
tagcagcttc
tcectegtggt
aacacacgga

tacccagtca

cgggtcattg
ctaaaagctg
acagtcgaaa
ctgatgtctc
ggagcggctc
accccattca
cacccagagc
tgcgttgtat
cgatttcccecc
gcgagttgtg
attctgaggc
agcgcactcg
tccaggtcge
cagccgtcecat
ttcgacgatc
taagccgact

cacggaaccc

tcgaggctgg

ccagaaggga
gatatgcctg
cgagccactg
gcagttgtcg
tgaccgctat

ttgtgcatgg

cagtacccat
gctcagttge
agtacaacgt
ctcttteteg
ctttggacaa
ctcaggtatg
acgatgatac
cgaactccce
cagactcatt
tgtccgaggt
ctttgacgct
caaatggtat
tccacccgag
cgggataacc
cggcgatcaa
tgccaagtac
aagtggcaag

actcctgaaa

caactctacc
ctataattga
tgagaagagt
gaattcttgc
aattgataca

gattctggct

ctttcatgca
atatatgatg
caccgacctt
aaacaaaccc
ggacgttcaa
ggggatgact
gggctctgtc
tgttggatgt
gatgaagacg
ccgacagtga
gagggttggt
attgtggatc
ctagaggcgg
ttcgctgatg
ggagccaagc
aaagcactca
atcttgaaga

gccaagettt

cgagcttttg
cggggtttet
cgccaactac
ggcgaacagt
ctaacatgtc

gcaggaggtg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1922

60

120

180

240

300

360
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ttgtctcggce
ctctgtegat
ttgcaaggcc
tttcacgagc
atcctgctec
ccgacactgt
gctctggtac
atatttttca
ccctcatcac
gccaagtaag
ttcgctaggg
ccatccecgeg
gactgagttg
aagcaaccac
cacccttgaa
agtggtatgg
agataacagg
aaggggaagg
tgagccgaat
tcaaaacacg
atatgttaac
gaaagggtac
ttctgggaac
tcccaaagtg
tccagcggeg
ggttgaggct
catcattccc

cacctgtctg

atttaatcct
tcggtgtttyg
caaagtcgtc
aaagctggac
ctggatccat
ggagccacga
cacagggccg
acaccgacag
gccatttttc
ggtccteegt
catcccgatt
agaccggagt
ctagttaccc
caccagcacc
ggagattgtt
gatgactgag
cacagtggga
tatgacgctt
aagcctggtg
gagtcaaatg
gaggcgggct
gttgtttcgce
tctagacacc
tgcgatgccg
tacatcacaa
ttcgtgaata
gcgattcctc

acttgtttcg

ctacatcagg
cttattcagt
ctagtagatc
tactcaccag
tttgatcttg
tctaatacga
atgaaagggg
cgtctaccgg
cacattctcg
gttceccgtat
gtagttttcc
aagtcatgat
atatcaacat
acggatttct
tccagcgaac
gctagcccaa
cgacttctcc
cgattcgtte
agcttctgat
acgcgtttat
atgtattcct
gctgtgtgtt
aggtggctcc
ccgtcaaagg
tcgactcege
accaagtagc
gcaagtaagt

acacaatagt

cgcaggttag
gccgctagga
agcacttgac
atctttatgt
gacatatcat
caagaagcga
tctatctceac
aaatgttcca
gcttgggatgt
ccctgtatcea
ccaactttga
aaatattttc
tgtacccccc
catctctgeg
tgtcgcgacg
gcgtgatttce
caggcatgtc
agtagtttat
acagggttcg
cgacggttac
tgttggtcegt
cggatctttg
agccgacttg
agtctacttc
gcaaactgag
caaatacaag
caccaaactc

gcatctggata

ttatgaaagc
aattctcecat
taaaacactc
cctatcgece
agccaccggce
cctagcecttce
ccatgaaaac
aaaccaccag
atttgtctgt
caccaaccce
actgccattg
gctgcaaggg
cattgctctg
tggcctcatc
catgggatgc
ccagagggag
gatgaaaatt
cctaaccgeg
aatctaatgt
ttcaaaactg
tccaaagagc
ggaacaaggc
gagtctatct
ccagaacagg
ccagggcagce
tggctacgga

gtggggccca

aaattctccg

aagatgacag
tatttgcgcea
acagacggac
gatagctccc
gcagaaaagt
ttatgcttca
atcatcacaa
acggttgcag
caatatattt
ggtaataatt
ctgctggacg
agcgccagcet
agactgcttc
aatgctgctg
aatatcactc
gacgaagtag
gtggattcgg
agatagagtg
ctggctacgt
gcgatattgg
ttatcaaggt
taacgctatg
tgctcagccea
aaactgaata
tacaagccga
gcggcegtgcea
ccctaaaaca

acatcagctc

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
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cccgatctga aaacgagcca gcgacaaact aaaatatag

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

22
5001
DNA

<400> 22

atggcggact
tccttetttt
tagaaaagct
ccgecttatt
aggccatcta
gtctotgtte
cccgecgecgg
agttcttgga
ctgtgatctt
acaccattgt
actcacaagc
acggtacccg
ctgcaggaaa
ttatcctgtt
acctcatcgc
gccttaacat
gcaactaaca
ggtgctacga
cctcacacca
gaggccgage
ggtggtggtc
ctccccaget
cttgatcgcecc

agtggcaacc

tatcaagatc
tggggtgtcc
tctataccte
gtcctcacac
caagtccatt
acaagtcaaa
tcttatcgac
gaatttcaag
gcccaacggc
gcccatgact
tgatgctgtt
gccagtgttt
tacttctact
cactagtggt
tggtaccatc
gatgccactg
gcatcagcgg
tatgttgtcc
aaccaacttg
accgtcectga
tccectecaac
acggcatgac
ctggaacatc

ctgtcacgca

Penicillium chrysogenum

ttogtatgtt
atatgaagtt
cgcagtgagg
accggtectt
cccgaatcecc
gcagccacca
gctaacaccg
attccagtgg
cctctgatgg
acgaacacgg
gtcgegetgg
ggcattgagc
gcatacgacc
accagtggca
gctactatag
aaccatgtgt
tggcatcatg
ctcgtttgac
gtactacgcc
tgccgtaaaa
ccttgcagtg
tgaatgtatg
gggaaggatt

aaatgggatg

ttatcagatt
tctteegtte
ccteccatcec
ggcccatccg
tcaaggccaa
ccagcgttgce
gacggcatct
gactctcecg
cagttgctgt
tggcagagca
acgcggacat
agcttgaaga
atcccccceaa
ccaagaagct
agtctgtgga
atgtccccect
cgcagtatat
cccagcatgt
acacccacga
caaagcgcca
cagcttcata
cccattgetg
gttggccctyg

ctcgggcaca

tatcatttte
ctgactgtca
agattcctte
acacctaatc
taacaatgaa
agaattaata
gacacataat
ccatggaaag
ccttgettte
actgcagaca
tggcaagttyg
cttgactttc
ttctggtgat
ggttccecatc
actgtctgag
cccgaattaa
tctceeccat
tctgggatgc
tgcatcaaat
tccagtttat
gcactttcca
cgccgecgag
aggttgcaat

tttgcatteg

gtctttettt
aacagactta
caccaactct
tcaacattcc
tcaatcaccc
gggacagact
gccattcggc
cctegtateg
gtcaacagat
gatatagaaa
caactcgaca
cgcgtggtet
gacattgcca
acaacttaca
acagatacat
atataggaag
cctegeeggce
tgtacaagcc
gattcttgcec
ctgcaacgct
ctgcgttgtce
ggactataag
tctgactgaa

tggatcaccc

2079

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gccttcgagg
ggctggtttg
ggccgcagca
aatgcggtcec
acattggcct
acgcctccag
atacatcagc
aacaagattc
acgcccetgg
gcattgattc
aagaaggcaa
gttgttttgt
cagctagatg
gatttctacg
gatggcgacc
tgttcaccag
agtgctggcc
attctcttcc
gttaaggctg
agcagcacca
atgaagcgtg
tttccgattce
gctcgettat
atcggtcgcet
ttgacccaga
cgcatcctat
tcecgecaage
tgcgtgtgtce

attggtaagg

gctatctgac
atactggtga
aggaggttat
tgacctcgge
tttctgtccce
gcttcactag
ccaagtggcc
agcgcattaa
cgagccggcea
cgaagaagcc
acacacctga
ttgtcgagaa
gctatcttgt
gaaaacctga
tgtcacccat
aggaagtatc
gtatggtctc
accacagcac
ccaagggcga
acccaattat
ccttccaatg
gtgagaacct
gctcacaaat
acaaggaagg
aagcgacgca
tctaccgttt
ttggtgagta
gcecegttege

actcgtctgt

ccetggeggce
tcttggacac
caaccgcggt
caaggacccc
agacgaggtc
gccggatcett
tgctctggtg
gctcgcggac
ctacgaagct
atgtgtcatc
cgtgcacgtg
cctcgacgat
acctagccgt
tcaggcecget
tcagcggcge
cagcggtacc
tcaacttcgt
cgttggagca
agacggcgga
cttggttctg
gatggtgttc
catcgctcgt
tgtgtctccc
catgtccccea
ggtgtgtgga
gatgggagca
tgatctcatt
cgtggagcgc

cggcatcaag

aagattgata
ctagatgatg
ggtgaaatta
gagtccccac
ctgcaggaag
cgccagatac
gtgtacatgg
cgcttgtegt
gtctgtccac
gatgaaaaaa
caaataaacc
gaccatgtga
atcattcccc
atcaatgagg
gtgcgtggaa
gacttttttg
cgggaatttg
atagagcaga
gttgaattgc
catctgttcc
gcatacgtcg
ttgatgctgg
attctcgcta
atgtggggcc
aaggggctcet
aagattggaa
gagatcgggg
aacacttcta

tctattgtcg

ccagtgcgtt
acaattacct
tctetectgt
tgtatggtcg
tcgtcggtgt
acgaagcgct
acggcgtgcece
tggatacctt
ccactggtgce
tgattcgttc
cgcgegacgg
cacctgccga
tgaaagggcc
caatccacgc
tcttegetgt
ctgctggagg
gtattttctt
agattatcga
cgggttgcga
cgactgtgtt
tggccgagtg
ttgttttcege
tcatcttcaa
catatcatac
tcaacaacta
agaatgttac
acaatgttgt
tgctgctgaa

ctcectggtge

caatgagtct
gtacatcact
cgaagtggaa
cgtgactgag
ggttatcgtc
gcagcctatt
gaaggcaaac
aaccacaact
tcecgeteagt
agtcctcagc
gctcgcgcag
gctccacgac
catgcctgtce
ccgaaactcec
caccttgtcet
tgatagtctt
ggccggtgac
agctgttgac
gaagacatac
cttcttccect
ctccaatcga
cgtgatgtcet
gtggcttgtc
gcgetggtgg
taattggtct
cgtgtctgeg
tctggatacc
gcgcattcge

cgatataccc

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

30



gagaggacct
aaccgccaac
gttgaaccga
attcctatgg
tggtacacca
ggtggcccga
tgtggcaagc
gctgtgctcg
cgtcactacg
gtctactggc
gatgttgtat
atcgtgattg
atcggcegtce
tccaacactg
tcgaccacca
agcggcagtg
tatggcagta
ccattcggtce
attgtgatct
ttgttctcce
caaggcgcct
actgtcgcectc
ggccgccgca
ttcectecttt
atgatctcecg
aaggattgtg
ctcacccttg

cgtggtggat

gcattggtcc
tgctaacgtce
tcaagttggt
ttctcocagtt
gtgaccaccg
ttgttctttt
ccaagcctgg
cacagattct
aatttgtctc
caagtgttgg
ttggttcccyg
gcgatggcac
aagccatgat
tctggactgg
cttcgaccge
aagacgagag
aggacaagac
gcgccttcta
actctacttt
tttttgctct
ggcgcccatt
aagtcgttct
aggaaggatc
cctgcgagac
gctctgcecta
cgatacacgc
gtgaccgggt

tcgagttgca

caactcgtcg
tcagattcct
cacttggacc
tcctacccea
gattgcatat
tattgcggta
tcecegectea
acccgcaggt
gatggcagtc
tccagtcacg
ctccactctg
tatggtgggc
cggttcecggt
aagcaagggt
tccaaccatc
gtcacccact
tgttacccag
ccgccatgag
tgcagtcatt
ccgcactgte
cgttctatac
agccttecgec
ctaccactgg
cctgatcaaa
catttcctgg
caatggtagt
tgctgtcgac

taccttgaag

agctgggaac
aagcctcact
gctactcgta
gcggecgaca
cacattaccg
ttggtcatca
aaacagacga
gacattcacg
cgtgceccecttg
gtcgactttg
gtcacatccg
gatcgtgtcg
gctctgctte
ggtgaggcca
attggggatg
gagaagatgc
atcgctgagce
gccaactact
gtcactactg
ctccagtaca
ggcactctcg
atcatcctct
gacaagagca
gactgctatg
tactaccgcecc
cccagcatet
gatgccagct

gttggggatc

tccaagacgc
ggctctggat
ttacctggat
tgttccggte
cacggatctg
agttcttcct
ctcgccaaaa
agctcactcg
gtggtaaggt
atctcattga
atggctacgg
tcgetttgee
gccgtaacgg
tacagttccc
gtagcagcag
ccactgagaa
aggatatcga
acgtcctceg
tctattggct
gtgacgccge
cctcaatcct
gcattaaatg
gttacaacca
acggagttgg
tcttgggcgce
tctttaccga
tggtctgcca

ggagtattct

cgatgagtcc
tctctttatt
ggccggtcett
taccctagac
tcgtgceggtt
ggatctcatc
gattcggagt
cctgacaggt
tggcaagcat
ggttggtaac
ccgggacagc
gggcgctacc
tgaatatccc
aagttccacc
ccccaacagc
gcagacctac
tacctgcaag
catgtggcaa
cctcactgtce
tggtttcaag
ctccgteatce
ggcagtcgtg
gcgctggcaa
tcteectgect
aaaaattgga
gcctgatctce
cttgaactca

gcgegetgga

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

31



tccegtttga tgtccggege ttcaatgggt caggatgctt gtcttttgga acatactctg

gtcttgtcgg gtgaccatgt tgaggatgga gatacgctcc agggatggcc cgctgaaggg

tttgaatgga aacgggttta a

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

23
2158
DNA

<400> 23

atggacattt
gcecgecggeg
agcgacaagg
accatctaca
ctctggtttg
tccatcgaag
gtcgacagaa
gtctttacca
gctgtggcag
aggggaatag
ccggctccaa
cacacttcac
tcacttctgg
caaaggacct
cgatccgcaa
actcaaagta
tcttcaccgg
tctecegecte
tcggcgagcet
agtgcattgt
gcttcaacgt

acaaccacgg

tatccgaagt
cttatctgaa
ctgccgcaaa
agatgctcga
agcagaagac
aggaaatatc
tggctgctct
ccaactcacc
cgatgatcaa
actgttgaca
attgatcatc
actcagcctg
aaccctccag
ctcectectg
catgctcact
ccacccattc
cctttgtgee
gaaattctgg
atgccggtac
ggcaagcggt
ccctgagatce

tgttggagct

Penicillium chrysogenum

cggtgcgect
cgcgaagctt
gcggttaagt
gcgggcggtg
ctggtcgtat
acctaggtac
tttgaagagt
ggagatggtc
taccaacctg
ctagtgacag
tcaaccgcag
ggttcattcg
caattctccc
atctacacat
ctaatcacct
cgcgtgtatt
gccatcggaa
aaggaagtgc
cttctecgega
aacgggctgc
cgcgagttcet

tggggcgetg

gctgtagcta
gccattgcca
gagcgcatcg
gaagtggaag
ggccaattga
atctgattgc
cgtgatatca
atgaccgtat
cgaggtttgt
acgatacttt
acctgtgtca
aaggtgccga
cattaggact
caggaacaac
ccaacccaca
cccctctacce
acggaggcac
acgattcagg
caccgceatc
gcggggagat
accgctcaac

gcaaggtcgg

tggcatcgge
ctgatttgcg
ctaagctcga
gacgagctac
aagattgtta
tgatacgact
atcccggtga
acgctctatc
ggatcatcca
cacccattgc
acacgtctgc
agcaggcgca
tgcagcagcc
cgggaaacce
ctcggcagat
attattccac
attatgcctt
tgcaacccgc
accctacgac
ctgggagaag
cgagggagtt

gttttctggg

cttgtcggtg
aacaatccac
tggctcaaca
cacagatgcg
gtatcgctcc
gtttgcagtg
tacagtgggt
aaaactgggc
attccaaccc
gtcaacgtct
gtcgacctac
attgagccca
aagcgtagcc
aaagcctgceg
gtaagcaacc
ggtacagcct
ggacgtaaat
atcctataca
caggaccaca
ttccgtgage
gccaaattcg

cctatcegec

4920

4980

5001

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ggttcttgga
gggatcctgc
gtcgegteceg
agaagcttcet
ttgttcaaga
ggaagggtga
tgcatgatgc
ctcttttgtt
gagccgetgg
gcaaggcgct
ctgagaagta
ctgcagggtt
ctggaatcct
tcagaagctyg
<210> 24
<211> 1959
<212> DNA
<213>

<400> 24
atgtcttcaa

gatggcccaa
cgatcattta
gcccataacg
agagagaaaa
aaataaaaga
tcttecttegg
ctcaagaact
atgcccetcecce
gcctcecgtgga

gatactcatc

agatgacact
cactgggttc
ggaccgcggt
gcgtgatgtg
tgaatctggg
gaacgttagt
tgtggtatat
cggcaagatt
tattacacta
caagaagaag
agcattcecct
gctacaggtg
cgccaggact

gaagagcaaa

acaatatgct
agccatacaa
cagctgcecca
tccagccagg
aaaaaataat
aacaatgctg
tataattggc
cgaccacgtc
ctcegtecte
cgagcacgcc

ggcgggacaa

ttcatcgtcea
tgtgtgaggg
atgctgattg
ttccagaagg
tgggtgaggt
gcgggtgaga
ggtgtgaagc
ggattgctga
gagtcaccag
ggtgttcctt
tgattgcgat
tcactttcaa
¢gggcggcega

gttgggcgga

Penicillium chrysogenum

cccccaggag
ccagaatcaa
atttcgacaa
ggattgtgta
cagaaatcag
actcagacct
gccggeggtyg
ctcagccteg
gatgcctceg
atcgaccact

ttctgcegeca

agtacgatac
ctgcgecttgg
agtatctggg
gagatctgtt
tccaggaccg
ttcgggacca
taagcgggta
cggtctatac
aggttgagac
catacgctct
aatttggccg
gcaggctaaa
tattttgtac

gattgagagt

gcttactctg
cctctgttta
ctagtcecgga
ttgctacact
aaatccaata
gtcaaatgca
tctatatggg
ccgaacccaa
ctggccgagg
gcgcacaact

tgaatggcga

taacaccgag
acaggaggga
taatgagggt
ccagcggact
ggttggtgac
tatttgccgg
tgtctcgagg
taggtatgat
tgagttgatg
gcctcgactg
cgctgctaat
ggtgatttag
tggttgaacg

ggtaaagcca

acttgctgag
ttgatgctga
ccttgattge
tgggaaatag
ttggactgaa
tcagatacta
atcaaacccc
actgatcctc
cattcatcca
attcctgtgg

cgcgegteac

atgccgtacc
gaggcaattg
gcgacggaag
ggtgatctgg
actttccggt
attgagggtg
ctgtctttet
ggtcaagctg
tcgaccttat
gttcgactca
caagcgtaat
cgaagaaggg
gcacaaagta

aaatctga

tttcacattc
ggatccatcc
tggtctgaaa
cgtgagtgaa
gatttccgga
tatcccgecc
cgaagccacc
acaacacgtg
gcgcaggtct
tacgaactgg

aacaatttcg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2158

60

120

180

240

300

360

420

480

540

600

660

33



ccaatttact
aagccacgcc
tactgtccca
cagttagccg
tgttccectgt
tcttggecge
acgctatcaa
gcgttgctgg
ctatgggata
gttggggcca
gcttggtgca
tcegtgggec
gatggttccg
ggacgaagga
atgaaaatgc
ctcctccaac
ggcgaagtcc
ggcgaacaag
ggcgttgtat
ctgtcccaga
gagggctctg
ccagttagtc
<210> 25

<211>

<212>
<213>

DNA

<400> 25

1947

ctgcttcggt
tgcggccatg
ctatgcgctt
gctcatcteg
ccgatacggg
tgtccacaag
ccagtcatcc
cgctcecctatt
tgcgtgccag
gcagggtgac
accagatgga
gggtctgctc
gactggagac
gcttatcaaa
taatatcatt
acccgggaat
cacgcgcttt
tttacaatta
tcgtggaaga
tgaactcgta
ctgcagccac

tcattcctga

gaaagcgact
tatccgacaa
gtatcacagc
ctgcccatgt
cacccgcetgt
taccagatct
gtgcccatcg
gatggtcact
atctggggga
cctggaagta
aagaccgtgc
actgcataca
atagcgtatg
gtacgagggt
caacagatgg
ccttgatgcec
cgtcgtgege
ttcacgccag
gatceccgege
ccgggagatg
cgcggeccga

gggacgggtt

Penicillium chrysogenum

ggctgaagtt
gcggtacagg
accgtactat
tccatctgtt
ttgtcatgcc
ccgagactta
gtgacctatt
ccatgcagca
tgacagaggt
ttggacggtg
agggtgataa
agggccgcac
tcaagcaggg
aagtctatta
caagtagccc
ggcgtgatag
tctcecgegacce
cagctggcga
actgcaagcg
gtggcgtccce
cgtggactac

gcggtctaa

cgcggaccect
cggacttccc
ctactacgaa
tggcgcgett
gcgctttgag
cctggteceg
gaaatcgctg
gttccgcagce
cggtgtgaca
tattgctggg
ctgctcgggt
agacgcattg
ccagtattat
gtaccagttt
cagctgaagt
gcgtgaacaa
catccgtgeg
ggtacaaagc
gaaagatcca
tgctttecceg

ccgctgggge

gtcgtcgceac
aaagcagcaa
gtgccgcatc
tggacacatc
gtcaatgatt
gctatcatcc
cgctatgttg
catatcaacc
ttccaaactc
tatgaggccc
gaactctacg
gagccacatg
attgttggac
ctttatcaaa
tgaaggcgtc
ggatggtgtg
ccgectaacc
cctcgatgga
gcgcttcaag
attcgaaggc

tgagatgtcg

atggaagcca gactcgcgct ccttcaaggc tccaaagagce ctgccttgtg gtttgaaaca

ctgggaaact tcatcgacaa gcaagcttcc cagtatgaag accgagtagc tgctattttc

ccttggcaat ccgtccgact ctcataccgt caattggcag agecggagcaa gattcttgcea

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1959

60

120

180

34



aaggcaatgc
tgttatcagt
ctgaacaata
tggatagttc
gcaaattggt
cgetttgtgg
ttgggaataa
ctggcgccca
agcccgaaga
aatgttccgce
agccacatgt
cctecteaac
ctgctgeccce
cgtacacggc
aacaatcctc
gctggaggtc
gggctcggct
gatgttgatc
ggatggggat
ggttgttggg
tgggtttgcc
ggtggatggg
tggatatgct
taacctgatt
ccgagagaga
ggaatcaaag
tatcccaaag

aagacgccac

actgggagcg

tagagatggg
atattgaggt
cctacattcc
aattggtcaa
tttcgttgcecce
tgatcaatcg
ggatccaagt
atctgtcttc
tgtcctcaac
catctaatat
gagtaaattt
aacgcccgcet
ccacctctat
agctcaatag
tccgaaaacg
ctttcaaaaa
gtttcacaag
gcgtatggca
gagaagggga
aaagggggcg
ctgcagaagg
gatggagttt
catattacgg
ttgatctggt
ttgaagagcg
atgaaagata
tccctgatac
agtatacatt

ggaaacatca

actacgcaag
tttcecteggt
aagggaacta
ataccacaag
tccgatattg
agaaaccctg
agcaccggag
atgaaagact
ctacaattca
ccaagtagga
ccccaatatce
ttgtcggcga
tccactgcett
tatttccatc
caaccgtcct
gtcgacagcg
gtcttatgaa
tgaccgaaac
catcgaccgt
agattgttcg
ggtattgggg
tgtggatgca
ggaggatcaa
ttgctaacca
acttacgttg
cggcgaggtt
agaggtgaaa
ctggattgga

gaagcacatc

ggagactgtg
ggcgggcegcea
atgagtgctg
ttctgatcac
gttcgcggag
ctctgeccaga
tcgaaatgca
caatgctgct
ccteeggtat
accactggct
caaagataat
cgcaatgcac
tggtttagtc
agacttcttc
ccteggegtt
tccccaccat
tcagctcaga
cagtccagtc
gggtagagtc
gagaggggag
gaatgaggag
tacaggggat
ggatctcatt
ctaatggtgc
catccgtcta
gttggatgct
cagtgggtag
gatgaaaaag

atgcgggacc

ttggagtcat
ttggatgccc
tgcaaaagag
tcatctcata
tctectegget
actccgecgg
gtcttacagc
ccgtgcagag
tatcctttaa
ccccaaaagc
ctcactaaga
ctcaccccaa
ttaggcttcc
gacgtccgga
ccgacaatgt
ctgaggacag
gaggaaatgg
acattcatta
ctgccgecata
aggggagagt
aagacccggg
gaggctttta
atacggggta
taggcgggga
tcagcgaagc
ttttgaaaat
gcgagaagct
tgggaaccga

ttggaaattt

ggcagggaac
tgttgttgtt
ctgtaagttc
tatttagcgt
catatcaacg
gttgtcaact
gcctttacct
aagtccgtgg
tcaccttcaa
tgccatgcta
agcgcagtaa
cagacataat
tcgegtettt
aattcgttte
acatttcgga
gtcttgcgtce
gcgtacagaa
cctctattga
cgggtgccaa
tgtgtactag
aggtcatgag
ttgatgaaga
agttctggta
aaatatattt
cagtgtggtt
ggctgaagga
tggtcgacac
tttccccaag

gctagtgcag

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
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agggatacgg cgagagccaa gctatag 1947

<210> 26
<211> 564
<212> PRT

<213> Penicillium chrysogenum
<400> 26
Met Gly Asp Arg Thr Leu Phe Ile Pro Pro His Val Gly Asp Asn Val

1 5 10 15

Leu Pro Asn Leu Pro Phe Phe His Arg Leu Leu Arg Tyr Ala Gln Arg
20 25 30

Lys Pro Ser Pro Ile Val Val Arg Asp Leu Val Ala Asp Ala Glu Lys
35 40 45

Thr Tyr His His Leu Val Ser Asp Val Leu Ala Phe Arg Lys Val Leu

Glu Arg Ser Ile Ser His Glu Ala Arg Arg Asp Leu Asn Ala Asp Lys
65 70 75 80

Glu Val Tyr Ile Gly Leu Leu Ala Pro Gly Gly Tyr Glu Tyr Thr Val
85 90 95

Gly Phe Ile Ala Ile Leu Ala Ile Gly Ala Ala Val Val Pro Met Ala
100 105 110

Ala Ala Leu Pro Ala Glu Glu Ala Ser Tyr Phe Leu Leu Lys Ala Arg
115 120 125

Cys Val Gly Leu Val Ala Ser Thr Ala Ser Glu Lys Thr Ala Gln Ser
130 135 140

Val Val Arg Tyr Met Gly Glu Ser Lys Gly Met His Ile Pro Cys Ile
145 150 155 160

Ser Pro Ile Ala Ser His Phe Arg His Thr Leu Leu Pro Ser Asp Glu
165 170 175

Met Thr Ile Ser Ser Gly Pro Val Pro Asp Met Asn Ala Ala Ala Leu
180 185 190



Val

Arg

Arg

225

Ala

Cys

Arg

Tyr

Pro

305

Met

His

Phe

Asn

Glu

385

Phe

Ile

Arg

210

Ile

Ser

Ile

Trp

Met

290

Glu

Leu

Asn

Gly

Ser

370

Gly

Asp

Phe

195

Ser

Thr

Gly

Glu

Arg

275

Arg

Ile

Cys

Ile

Ala

355

Val

Gln

Glu

Thr

Tyr

Asp

Val

Phe

260

Arg

Met

Arg

Gly

Arg

340

Val

Gly

Ile

Lys

Ser

Ile

Lys

Gly

245

Arg

Gly

Met

Asp

Thr

325

Ser

Ile

Cys

Leu

Ala
405

Gly

Ser

Asp

230

Leu

Cys

Gly

Arg

Gln

310

Ser

Lys

Lys

Val

Val

390

Thr

Thr

Gly

215

Thr

Thr

Gly

Leu

Tyr

295

Tyr

Ala

Pro

Thr

Ala

375

Lys

Ala

Thr

200

Asn

Val

Phe

Ser

Thr

280

Tyr

Val

Leu

Ile

Glu

360

Glu

Cys

Asp

Gly

Gly

Leu

Leu

Phe

265

Phe

Glu

Ala

Pro

Leu

345

Leu

Ala

Pro

Ala

Pro

Glu

His

Pro

250

Asp

Phe

Glu

Gly

Gly

330

Thr

Agp

Val

Tyr

His
410

Pro

Ala

Val

235

Phe

Thr

Ser

Asn

Ala

315

Pro

Arg

Ser

Ser

Met

395

Asp

Lys

Asp

220

Leu

Leu

Ala

Gly

Ile

300

Arg

Val

Tyr

Asp

Leu

380

Phe

Ala

Gly

205

Ala

Pro

Ala

Trp

Val

285

Ser

Gln

Gln

Gly

Gly

365

Lys

Ser

Glu

Ala

Ala

Val

Ala

Thr

270

Pro

His

Ile

Glu

Ala

350

Thr

Leu

Lys

Gly

Val

Tyr

His

Gly

255

Trp

Thr

Gln

Arg

Phe

335

Thr

Pro

Thr

Tyr

Tyr
415

Gln

Tyr

His

240

Ala

Glu

Ile

Ala

Ala

320

Trp

Glu

Gln

Glu

Leu

400

Phe

37



Lys

Gly

Ala

Val

465

Ala

Thr

Lys

Gly

Pro

545

Lys

Thr

Arg

Leu

450

Met
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Asn

Thr

100

His

Trp

Ser

Ala

Ser

Lys

Arg

Thr

Ala

Ser

85

Val

His

Ser

Gln

Thr

Pro

Gly

Ser

Leu

Asn

70

Thr

Gln

Lys

Gln

Ser

150

Glu

Pro

Val

Arg

Asp

55

Arg

Thr

Lys

His

Asn

135

Leu

Tyr

His

Ala

Val

40

Ser

Gln

Lys

Arg

Asp

120

Arg

Tyr

Ile

Leu

Tyr

25

Tyr

Gln

Pro

Ser

Arg

105

Cys

Pro

Ser

Ile

Ala

10

Ser

Arg

Val

Lys

Phe

90

Ala

His

Glu

Val

Asn

Lys

Val

Ala

Thr

Asn

75

Asp

Ala

Arg

Trp

Ser

155

His

Ala

Ala

Trp

Thr

60

His

Pro

Phe

Ser

Gln

140

Ile

Ala

685

Glu

Ile

Asn

45

Ala

Cys

Tyr

Gly

Gly

125

Ile

Tyr

Glu

Glu

Pro

30

Ala

His

Leu

Gln

Ala

110

Gln

Thr

Asp

Leu

Leu

15

Gly

Gln

Asp

Gly

Trp

95

Gly

Tyr

Asp

Val

Ser

Lys

Ser

Lys

Met

Trp

80

Leu

Leu

Gly

Leu

Leu

160

Cys



Val

Ser

Gly

Ala

225

Gly

Val

Val

Thr

Ala

305

Ala

Leu

Ser

Phe

Met
385

Val

Leu

Glu

210

Gly

Leu

Thr

Leu

Val

290

His

Arg

Lys

Arg

Lys

370

Lys

Thr

Pro

195

Gln

Gln

Ala

Ile

Thr

275

Gly

Ile

Ile

Leu

Phe

355

Gly

Asn

Ser

180

Asn

Asp

Gly

Ser

Asn

260

His

Gln

Tyr

Gly

Leu

340

Gly

Ala

Pro

165

Leu

Leu

Gly

Leu

Lys

245

Tyr

Gly

Ser

Ala

Tyr

325

Lys

Ser

Leu

Asp

Pro

Lys

His

Ala

230

Arg

Thr

Asn

Arg

Arg

310

Phe

Pro

Ala

Ser

Pro
390

His

Ile

Ser

215

Ile

Gly

Ser

Ala

Gly

295

Leu

His

Thr

Ile

Arg

375

Ser

Ile

Ile

200

Lys

Tyr

Tyr

Gly

Val

280

Asp

Ala

Gly

Gly

Arg

360

His

Lys

Pro

185

Ile

Arg

Thr

Asn

Thr

265

Ala

Thr

Glu

Asn

Phe

345

Ser

Ile

Ala

170

Thr

Ser

Ala

Met

Ala

250

Thr

Ala

Met

His

Ile

330

Met

Ala

Ile

Thr

Leu

Leu

Leu

Asp

235

Pro

Gly

Thr

Val

Thr

315

Val

Ser

Thr

Ala

Val
395

Leu

Asp

Ile

220

Gln

Ser

Pro

Ser

Ser

300

Ala

Glu

Val

Val

Ala

380

Arg

Lys

Pro

205

Glu

Val

Ala

Pro

Cys

285

Tyr

Phe

Leu

Pro

Glu

365

Lys

His

Leu

190

Leu

Ser

Glu

Ser

Lys

270

Gly

Leu

Trp

Val

Arg

350

Gln

Thr

Ala

175

Lys

Asp

Met

Glu

Asp

255

Gly

Leu

Pro

Gly

Asp

335

Leu

Pro

Ala

Val

Pro

Gly

Ala

Leu

240

Ile

Val

Ile

Leu

Gly

320

Asp

Tyr

Gly

Asn

Tyr
400

48



Asp

Ala

Asp

Leu

Thr

465

Ala

Arg

Lys

Arg

Ile

545

Ser

Ala

Ile

Leu

Arg

Arg

Phe

Thr

450

Ser

Ser

Gly

Asn

Thr

530

Asp

Pro

Gln

Phe

Gly
610

Leu

Tyr

Leu

435

Glu

Gly

Leu

Glu

Glu

515

Gly

Arg

Glu

Ala

Gly

595

Lys

Trp

Met

420

Arg

Ser

Asn

Pro

Leu

500

Glu

Asp

Arg

Arg

Tyr

580

Val

Thr

Ala

405

Val

Val

Tyr

Cys

Asp

485

Leu

Glu

Val

Lys

Leu

565

Val

Ala

Ile

Lys

Ser

Ala

Ala

Gly

470

Met

Leu

Thr

Cys

Asn

550

Glu

His

Pro

Ala

Lys

Gly

Thr

Ser

455

Ser

Glu

Arg

Ser

Thr

535

Val

Gly

Gly

Asp

Pro
615

Val

Ser

Gly

440

Ala

Leu

Tyr

Gly

Lys

520

Ile

Leu

Val

Asp

Leu

600

Thr

Ala

Ala

425

Thr

Thr

Ala

Ser

Asn

505

Ala

Asp

Lys

Val

Ser

585

Phe

Asp

Ala

410

Pro

Asp

Ala

Pro

Val

490

Asn

Val

Glu

Leu

Leu

570

Met

Ala

Leu

Ala

Leu

Ile

Gln

Cys

475

Asp

Met

Thr

Lys

Ala

555

Ala

Gln

Pro

Glu

Leu

Asp

Leu

Pro

460

Val

Asp

Phe

Glu

Gly

540

Gln

Glu

Thr

Phe

Ala
620

Gly

Pro

Gln

445

Thr

Glu

Lys

Arg

Asp

525

Arg

Gly

Leu

Phe

Ala

605

Ile

Leu

Thr

430

Gly

Tyr

Ala

Pro

Glu

510

Gly

Phe

Glu

Gly

Leu

590

Ser

Lys

Glu

415

Leu

Tyr

Asp

Cys

Phe

495

Tyr

Trp

Ile

Tyr

Tyr

575

Val

Lys

Glu

Arg

His

Gly

Leu

Leu

480

Pro

Tyr

Phe

Ile

Ile

560

Ile

Gly

Val

Ser
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Leu

625

Val

Ser

Thr

Leu

Ala
705

Arg

Ala

Leu

Leu

Asp

690

Lys

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

<400>

Asp

Lys

Lys

Lys

675

Gln

Leu

31
556
PRT

Asp

Lys

Val

660

Leu

Leu

Lys

His

645

Glu

Lys

Tyr

Ile

630

Lys

Pro

Arg

Glu

Arg

Phe

Phe

Pro

Gln
695

Arg

Ala

Thr

Pro

680

Ala

Penicillium chrysogenum

31

Met Pro Tyr

1

Ala

Lys

His

Ser

65

Leu

Phe

Ser

Cys

Asp

50

Gly

Phe

Thr

Leu

Tyr

35

Leu

Leu

Phe

Gly

Lys

Leu

20

Leu

Arg

Gln

Pro

Ala

Ser

Leu

Asp

Leu

Arg

Val

85

Asn

Arg

Lys

Ala

Trp

Gly

70

Val

Pro

Trp

Ser

Ala

Ser

55

Asp

Phe

Thr

Thr

Pro

Arg

40

Gln

Arg

Leu

Phe

Ala

Gly

Val

665

Ala

Thr

Ile

Thr

25

Pro

Arg

Val

Gly

Val

Val

Tyr

650

Glu

Val

Glu

Asp

10

Ala

Glu

Leu

Leu

Val

90

Ala

Leu

635

Glu

Asn

Lys

Glu

Ile

Pro

Thr

Ala

Leu

75

Ile

Arg

Arg

Arg

Asn

Leu

Gln
700

Pro

Leu

His

Ala

60

Phe

Met

Glu

Asp

Ile

Leu

Tyr

685

Ser

Asp

Ser

Tyr

45

Gly

Ser

Ala

Leu

Leu

Arg

Leu

670

Arg

Ala

Thr

Lys

Leu

Leu

Gly

Gly

Ala

Glu

Asn

655

Thr

Ser

Pro

His

15

Thr

Thr

Arg

Asn

Gly

95

Tyr

Arg

640

Val

Pro

Leu

Lys

Leu

His

Thr

Lys

Asp

80

Ile

Gln

50



Leu

Glu

Ile

145

Lys

Ala

Thr

Val

His

225

Arg

Phe

Lys

Thr

Pro

305

Gly

Gln

Thr

130

Phe

Gly

Ala

Leu

Glu

210

Thr

Trp

Ile

Phe

Asp

290

Ala

Ala

Asp

115

Gly

Ala

Cys

Phe

Ala

195

Ile

Ala

Leu

Ala

Asp

275

Phe

Val

Ala

100

Ser

Leu

Tyr

Ala

Thr

180

Leu

Ser

Ser

Cys

Ala

260

Phe

Ile

Gly

Pro

Gly

Glu

Asp

Tyr

165

Trp

Asn

His

Leu

Phe

245

Ala

Val

Leu

Gln

Leu
325

Ala

Ala

Thr

150

Trp

Asp

Tyr

Arg

His

230

Leu

Leu

Lys

Val

Tyr

310

Gly

Thr

Ala

135

Ser

Ser

Glu

Ser

Asn

215

Pro

Pro

Tyr

Met

Pro

295

Asp

Arg

Tyr

120

Lys

Ile

Asp

Leu

Ser

200

Tyr

Asp

Met

Arg

Leu

280

Pro

Leu

Glu

105

Leu

Gln

Tyr

Leu

Ser

185

Gly

Val

Tyr

Tyr

Ala

265

Glu

Val

Ser

Val

Leu

Ala

Asp

Leu

170

Thr

Thr

Ala

Lys

His

250

Thr

Tyr

Val

Ser

Cys
330

Cys

Lys

Gly

155

Ala

Pro

Thr

Asn

Ala

235

Ala

Pro

Thr

Val

Val

315

Glu

Ala

Leu

140

Val

Ser

Ala

Gly

Met

220

Arg

Met

Val

Gln

Ala

300

Glu

Glu

Ser

125

Pro

Thr

Glu

Leu

Arg

205

Leu

Leu

Ala

Tyr

Arg

285

Leu

Leu

Val

110

Asn

Gln

Asn

Glu

Ser

190

Pro

Gln

Glu

Gln

Ile

270

Phe

Ala

Val

Glu

Ser

Ser

Pro

Glu

175

Ser

Lys

Tyr

Arg

Asn

255

Met

Arg

Lys

Gly

Lys
335

Leu

His

Gln

160

Gly

Thr

Gly

Cys

Ser

240

Ile

Ser

Ile

His

Ser

320

Leu
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Trp

Ala

Ala

Asp

385

Arg

Lys

Phe

Leu

Leu

465

Val

Gly

Val

Ile

Gln
545

Pro

Thr

Ser

370

Gly

Ala

Glu

Val

Ile

450

Leu

Ile

Gln

Ser

Pro

530

Ala

Pro

Cys

355

Val

Val

Pro

Thr

Asp

435

Lys

Leu

Asn

Ser

Ala

515

Lys

Lys

Gly

340

Ser

Gly

Glu

Asn

Lys

420

Asp

Val

Glu

Asn

Ala

500

Phe

Asn

Glu

Lys

Val

Glu

Val

Val

405

Thr

Asgp

Lys

His

Asp

485

Thr

Lys

Pro

Glu

Ile

Thr

Leu

Lys

390

Met

Glu

Gly

Gly

Pro

470

Glu

Ala

Arg

Ser

Leu
550

Asn

Gly

Asn

375

Glu

Lys

Asp

Lys

Asn

455

Ala

Arg

Asn

Ile

Gly

535

Arg

Ile

Trp

360

Ala

Arg

Gly

Gly

Phe

440

Gln

Ile

Pro

Glu

Thr

520

Lys

Val

Lys

345

Asn

Asn

Asn

Tyr

Trp

425

His

Val

Ser

Arg

Ile

505

Gly

Ile

Thr

Gln

Pro

Cys

Ser

Trp

410

Leu

Val

Ala

Asp

Ala

490

Ala

Gly

Leu

Ala

Gly

Ala

Glu

Arg

395

Arg

Leu

Val

Pro

Val

475

Tyr

His

Val

Arg

Lys
555

Trp

Glu

Ala

380

Gly

Asn

Thr

Asp

Ala

460

Ala

Val

Tyr

Val

Met

540

Leu

Gly

Ile

365

Lys

Glu

Glu

Gly

Arg

445

Glu

Val

Val

Leu

Phe

525

Lys

Met

350

Ser

Ile

Leu

Lys

Asp

430

Met

Leu

Ile

Leu

Agp

510

Leu

Leu

Thr

Thr

Met

Trp

Ala

415

Ile

Lys

Glu

Gly

Arg

495

Asn

Glu

Arg

Glu

Ser

Phe

Val

400

Thr

Ala

Glu

Ala

Val

480

Pro

Lys

Ala

Glu

52



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

<400>

32
658
PRT

Penicillium chrysogenum

32

Met Ala Asn Lys

1

Leu

Leu

Lys

Leu

65

Val

Leu

Glu

Leu

Asn

145

Arg

Gln

Val

Pro

Ser

Ser

50

Glu

Tyr

Arg

Ile

Leu

130

Leu

Leu

Glu

Glu

Ala

Tyr

Arg

Ala

Asn

Tyr

Val

115

Gly

Ser

Val

Lys

Ile

Ala

20

Asp

Ile

Tyr

Gly

Gly

100

Ala

Leu

Gly

Val

Ile

180

Val

Arg

Ala

Leu

Ala

Ala

Arg

85

Ala

Ile

Trp

Lys

Val

165

Leu

Phe

Ser

Thr

Asn

Glu

Leu

70

Thr

Trp

Asp

Ser

Pro

150

Asp

Thr

His

Leu

Thr

Leu

Arg

55

Asp

Thr

Phe

Phe

Ile

135

Leu

Glu

Ser

Thr

Cys

Leu

Leu

40

Gly

Pro

Thr

Lys

Met

120

Gly

Thr

Glu

Pro

Pro

Ala

Ala

25

Lys

Asp

Lys

Phe

Thr

105

Asn

Ala

His

Val

Asn

185

Glu

Glu

10

Tyr

Gly

Arg

Thr

His

90

Val

Ser

Val

Ser

Arg

170

Phe

Val

Ile

Leu

Leu

Leu

Ala

75

Glu

His

Ser

Pro

Ile

155

His

Arg

Glu

Pro

Asn

Leu

Asn

60

Asp

Thr

Gly

Thr

Ala

140

Arg

Cys

Asp

Ala

Leu

Ala

Lys

45

Leu

Asn

Tyr

Ile

Phe

125

Phe

Thr

Phe

Gly

Gln

Ser

Arg

30

Met

Phe

Asp

Ile

Lys

110

Ile

Ile

Ser

Pro

Lys

190

Ile

Leu

15

Trp

Ser

Tyr

Phe

Thr

95

Arg

Phe

Asn

Ser

Glu

175

Gly

Leu

Ala

Ser

Ala

Thr

Ile

80

Ala

Lys

Met

Tyr

Ala

160

Glu

Pro

Gly
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Met

Arg

225

Lys

Val

Met

Leu

Asn

305

Val

Pro

Phe

Phe

Ala

385

Gly

Ile

Glu

210

Asp

Pro

Lys

Pro

Met

290

Phe

Gly

Val

Gly

Asn

370

Gly

Arg

Val

195

Pro

Met

Ala

Asp

Leu

275

Gly

Met

Glu

Thr

Asn

355

Ile

Ser

Asn

Asp

Met

Ala

Ile

Trp

260

Tyr

Gly

Lys

Thr

Gly

340

Gly

Pro

Trp

Gly

Val
420

Arg

Ile

Val

245

Leu

His

Ser

Glu

Leu

325

Asp

Leu

Thr

Asn

Ala

405

Asp

Glu

Leu

230

Ser

Asn

Ser

Thr

Ala

310

Arg

Asp

Arg

Ile

Ile

390

Leu

His

Asp

215

Ile

Trp

Ile

Ser

Leu

295

Arg

Tyr

Leu

Pro

Ala

375

Ser

Gly

Glu

200

Asp

Tyr

Lys

Thr

Ala

280

Ile

Glu

Leu

Asp

Asp

360

Glu

Ser

Asn

Thr

Lys

Thr

Lys

Pro

265

Ala

Ile

Asn

Leu

Lys

345

Ile

Phe

Asn

Ile

Gln
425

Ala

Ser

Cys

250

Ser

Ile

Gly

Gly

Gly

330

Lys

Trp

Tyr

Asp

Ile

410

Glu

Arg

Gly

235

Trp

Asp

Leu

Arg

Ala

315

Val

His

Asn

Ala

Phe

395

Leu

Pro

Ser

220

Thr

Ser

Arg

Gly

Arg

300

Thr

Ala

Asn

Arg

Ala

380

Ser

Gly

Trp

205

Gly

Thr

Gly

Phe

Phe

285

Phe

Val

Pro

Ile

Phe

365

Thr

Ala

Arg

Arg

Leu

Gly

Ser

Phe

270

Ile

Ser

Ile

Glu

Arg

350

Lys

Glu

Gly

Gly

Asgp
430

Ile

Leu

Leu

255

Thr

Thr

Ala

Gln

Ile

335

Leu

Glu

Gly

Ala

Ser

415

Pro

Pro

Pro

240

Phe

Cys

Cys

Arg

Tyr

320

Asp

Ala

Arg

Thr

Ile

400

Ala

Lys
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Thr

Phe

Gly

465

Lys

Asp

Lys

His

His

545

Thr

Leu

Ala

Asn

Leu

625

Val

Gly

Ala

450

Asn

Gly

Gly

Ser

Pro

530

Asp

Ser

Asp

Pro

Lys

610

Val

Pro

Leu

435

Ile

Lys

Asp

Arg

Glu

515

Glu

Gly

Gly

Thr

Leu

595

Gln

Ser

Phe

Cys

Asp

Lys

Ala

Trp

500

Asn

Val

Arg

Gly

Leu

580

Phe

Gln

Lys

Gly

Lys

Ala

Ala

Tyr

485

Phe

Val

His

Ala

Leu

565

Ala

Leu

Lys

Lys

Gln
645

Lys

Ala

Thr

470

Phe

Phe

Ser

Glu

Gly

550

Ser

Ala

Arg

His

Asp

630

Arg

Val

Asp

455

Glu

Arg

Ser

Thr

Ala

535

Cys

Asp

His

Val

Val

615

Arg

Asp

Pro

440

Pro

Gly

Thr

Asp

Ser

520

Asn

Ala

Ser

Thr

Thr

600

Leu

Leu

Trp

Arg

Thr

Lys

Gly

Arg

505

Glu

Val

Ala

Ala

Leu

585

Pro

Arg

Tyr

Glu

Gly

Ala

Ile

Asp

490

Leu

Val

Tyr

Ile

Leu

570

Gln

Val

Thr

Trp

Arg
650

Asp

Asn

Ile

475

Met

Gly

Ser

Gly

Leu

555

Glu

Asn

Thr

Glu

Leu

635

Leu

Pro

Phe

460

Arg

Val

Asp

Glu

Val

540

Phe

Pro

Leu

Gln

Gly

620

Gln

Thr

Gly

445

Gln

Asp

Arg

Thr

Val

525

Ser

Asn

Ser

Pro

Ser

605

Val

Gly

Gly

Glu

Gly

Val

Trp

Phe

510

Leu

Leu

Gln

Arg

Arg

590

Thr

Asp

Asn

Gly

Leu

Tyr

Ile

Asp

495

Arg

Gly

Pro

Gln

Glu

575

Phe

Gly

Pro

Thr

Gln
655

Leu

Phe

Lys

480

Lys

Trp

Ala

Asn

Ile

560

Val

Ala

Asn

Ala

Tyr

640

Val

55



Arg Leu

<210> 33
<211> 632
<212> PRT
<213>

<400> 33
Met Asp Ile
1

Ala Gly Tyr

Leu Phe Thr
35

Gln Asn Gln
50

Tyr Pro Asp
65

Arg Glu Ile

His Gly Val

Asn Glu Tyr
115

Pro Ala Ala
130

Leu Lys Ile
145

Cys Arg Ala

Gly Met Lys

Gly Thr

Leu Asn
20

Leu Lys

Gly Asn

Met Ile

Gln Asp

85

Lys Lys
100

Leu Val

Ile Asn

Ser Asp

Arg Val

165

Pro Met

Ala

Ala

Asn

Pro

Cys

70

Gln

Gly

Ala

Tyr

Ala

150

Glu

Thr

Ala

Lys

Ala

Trp

55

Leu

Ala

Asp

Trp

Asn

135

Thr

Glu

Leu

Penicillium chrysogenum

Ala

Phe

Glu

40

Phe

Trp

Cys

Leu

Val

120

Leu

Ile

Ser

Asp

Ala

His

25

Arg

Val

Thr

Gln

Val

105

Ala

Thr

Leu

His

Ser

Leu

10

Ile

Gln

Leu

Arg

Tyr

90

Ala

Leu

Gly

Leu

Asp

170

Ala

Val

Gln

Tyr

Val

Glu

75

Ala

Leu

Trp

Asp

Val

155

Ala

Leu

Gly

Lys

Ala

Gln

60

Arg

His

Tyr

Ser

Ala

140

Asp

Ile

Lys

Gly

Asp

Asn

45

Thr

Ser

Phe

Leu

Ile

125

Leu

Glu

Thr

Ala

Ala

Ile

30

Ala

Val

Tyr

Phe

Gln

110

Gly

Leu

Asn

Gly

His

Thr

15

Ser

Ala

Lys

Thr

Leu

95

Asn

Cys

His

Ala

Asn

175

Ile

Ile

Gly

Ser

Arg

Tyr

80

Ser

Ser

Ala

Cys

Asp

160

Leu

Arg



Thr

Gly

Pro

225

Val

Trp

Ile

Ser

Phe

305

Ser

Leu

Glu

Asn

Leu

385

Asp

Phe

Asp

210

Lys

Arg

Tyr

Ser

Val

290

Val

Pro

Arg

Val

Tyr

370

Ile

Pro

Pro

195

Phe

Gly

Arg

Ser

Cys

275

Ser

Tyr

Leu

Pro

Gly

355

Asn

Met

Glu

180

Thr

Pro

Cys

Ala

Cys

260

Leu

Arg

Val

Asp

Asp

340

Glu

Arg

Arg

Thr

Thr

Ala

Ala

Met

245

Met

Val

Phe

Gly

Arg

325

Ile

Phe

Gly

Gly

Gly
405

Leu

Ile

Phe

230

Met

Pro

Met

Trp

Glu

310

Asn

Trp

Phe

Pro

Ile

390

Asp

Pro

Leu

215

Thr

Gly

Leu

Gly

Thr

295

Thr

His

Glu

Asn

Phe

375

Leu

Ile

Pro

200

Leu

Met

Asp

Tyr

Val

280

Asp

Ala

Lys

Arg

Ser

360

Thr

His

Leu

185

Lys

Tyr

Ser

Thr

His

265

Ser

Val

Arg

Val

Phe

345

Thr

Ala

Asn

Arg

Glu

Thr

Arg

Pro

250

Gly

Val

Arg

Tyr

Arg

330

Arg

Glu

Gly

Val

Asp
410

Leu

Ser

Leu

235

Gly

Thr

Ala

Asp

Leu

315

Cys

Glu

Gly

Ser

Phe

395

Pro

Ser

Gly

220

Tyr

Pro

Ala

Ile

Ser

300

Leu

Met

Arg

Val

Val

380

Val

Lys

Lys

205

Thr

Thr

Gly

Ala

Ala

285

Glu

Ala

Tyr

Phe

Phe

365

Gly

Pro

Ser

190

His

Thr

Thr

Gly

Ile

270

Pro

Ser

Pro

Gly

Gly

350

Gly

His

Val

Gly

Val

Gly

Leu

Asp

255

Thr

Lys

Thr

Pro

Asn

335

Val

Leu

His

Ala

Phe
415

Ala

Met

Phe

240

Arg

Ile

Phe

Ile

Pro

320

Gly

Ala

Phe

Gly

Ile

400

Ala
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Val

Ser

Lys

Ser

465

Asp

Ala

Asn

Ala

Glu

545

Leu

Gln

Gly

Pro

Leu
625

Arg

Glu

Lys

450

Gly

Arg

Glu

Val

Ala

530

Leu

Phe

Asn

Thr

Gly

610

Ser

Ser

Glu

435

Phe

Asp

Leu

Val

Tyr

515

Ile

Ala

Leu

Lys

Lys

595

Glu

Ser

Pro

420

Ala

Leu

Ala

Gly

Ser

500

Gly

Gln

Arg

Arg

Val

580

Ala

Glu

Gly

Tyr

Phe

Arg

Leu

Asp

485

Glu

Val

Ile

Phe

Ile

565

Pro

Pro

Ser

Ser

Glu

Gln

Asp

Arg

470

Thr

Val

Arg

Ser

Val

550

Val

Leu

Glu

Tyr

Val
630

Gln

Gly

Val

455

Arg

Phe

Leu

Leu

Pro

535

Arg

Glu

Arg

Gly

Ser

615

Arg

Gly

Tyr

440

Phe

Gln

Arg

Gly

Pro

520

Asp

Ser

Asn

Asp

Lys

600

Pro

Leu

Gly

425

Trp

Lys

Ser

Trp

Gln

505

Asn

Ala

Lys

Pro

Glu

585

Asp

Tyr

Glu

His

Lys

Asp

Lys

490

Phe

His

Arg

Leu

Thr

570

Gly

Asp

Gly

Ile

Asn

Gly

Gly

475

Ser

Pro

Glu

Gln

Pro

555

His

Val

His

Gln

Ile

Asp

Asp

460

Arg

Glu

Gly

Gly

Thr

540

Lys

Ile

Asp

Phe

Lys
620

Val

Glu

445

Leu

Trp

Asn

Ile

Arg

525

Phe

Tyr

His

Thr

Leu

605

Glu

Asn

430

Ala

Tyr

Tyr

Val

Thr

510

Ala

Asp

Ala

Asn

Ala

590

Trp

Trp

Val

Thr

Tyr

Phe

Ala

495

Glu

Gly

Tyr

Val

His

575

Leu

Ile

Glu

Pro

Asn

Arg

Leu

480

Thr

Ala

Cys

Thr

Pro

560

Lys

Ile

Ala

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

<400>

Met

Gly

Pro

Ala

Gly

65

His

Leu

Val

Gly

Glu

145

Asp

Val

Glu

Ser

Ser

Thr

Ile

50

Glu

Gly

Glu

Asn

Asp

130

His

Thr

Leu

Gly

34
572
PRT

Penicillium chrysogenum

34

Gly

Thr

Phe

35

Tyr

Thr

Leu

Ser

Tyr

115

Ala

Tyr

Asp

Glu

Leu

Ser

Pro

20

Phe

His

Ala

Ser

Ile

100

Arg

Glu

Arg

Ala

Gly

180

Glu

Lys

Pro

Leu

Val

Asp

Arg

85

Phe

Leu

Val

Ser

Thr

165

Leu

Ser

Ser

Val

Pro

Thr

Arg

70

Val

Gly

Lys

Ile

Gln

150

Glu

Arg

Gln

Arg

Glu

Arg

Ala

55

Ala

Gly

Ile

Gln

Ile

135

His

Gly

His

Ala

Leu

His

Ala

40

Asn

Arg

Ile

Ala

Glu

120

Val

Pro

Glu

Asp

Ala

Ser

Arg

25

Ala

Asn

Gly

Leu

Ala

105

Asgp

Asp

Arg

Leu

Ile

185

Asp

Gly

10

Val

Ala

Lys

Met

Cys

90

Ala

Ile

Glu

Ile

Thr

170

Asp

Glu

Leu

Asn

Val

Ile

Ala

75

Pro

Gly

Ala

Glu

Pro

155

Gly

Thr

Glu

Leu

Thr

Glu

Leu

60

Tyr

Asn

Ala

Tyr

Tyr

140

Ile

Pro

Gly

Ser

Gly

His

Pro

45

Arg

Tyr

Thr

Val

Ile

125

Val

Ile

Phe

Ser

Thr

His

Thr

30

Asn

Arg

Leu

Pro

Asn

110

Phe

Pro

Val

Asp

Arg

190

Ile

Phe

15

Leu

Ala

Ser

Lys

Ala

95

Ile

Asp

Leu

Asp

Glu

175

Gly

Ala

Thr

Ser

Glu

Tyr

Lys

80

Phe

Ala

His

Leu

Thr

160

Ala

Trp

Leu
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Ala

His

225

Leu

Phe

Gly

Leu

Asn

305

Val

Gln

Glu

Glu

Gly

385

Ala

Ile

Tyr

210

Arg

Asn

His

Thr

Leu

290

Thr

Arg

Met

Thr

Leu

370

Phe

Gly

Val

195

Thr

Gly

Tyr

Ala

His

275

Lys

Leu

Val

Thr

Tyr

355

Pro

Ile

Thr

Phe

Ser

Cys

His

Met

260

Tyr

Glu

Leu

Thr

Asp

340

Gly

Leu

Thr

Ile

Val
420

Gly

Tyr

Arg

245

Gly

Cys

Glu

Cys

Val

325

Leu

Pro

Lys

Ser

Thr

405

Gly

Thr

Leu

230

Gly

Trp

Leu

His

Asn

310

Ala

Asn

Ile

Asp

Leu

390

Asp

Asn

Thr

215

Ala

Arg

Thr

Arg

Ile

295

Ala

Ala

Leu

Thr

Lys

375

Pro

Val

Ile

200

Ala

Thr

Ala

Phe

Lys

280

Thr

Lys

Ser

His

Lys

360

Tyr

Ala

Arg

Cys

Arg

Leu

Arg

Pro

265

Ile

His

Glu

Pro

Pro

345

Gly

Gln

Arg

Lys

Ala
425

Pro

Gly

Tyr

250

Trp

Asp

Phe

Ala

Pro

330

Val

Tyr

Arg

Val

Asp

410

Arg

Lys

Asn

235

Leu

Ala

Tyr

Asn

Glu

315

Thr

His

His

Met

Ile

395

Gly

Gly

Gly

220

Val

Trp

Val

Pro

Ala

300

Arg

Pro

Val

Leu

Ala

380

Lys

Gln

Tyr

205

Val

Ile

Thr

Thr

Glu

285

Ala

Leu

Leu

Tyr

Pro

365

Arg

Thr

Glu

Tyr

Glu

Glu

Leu

Ala

270

Ile

Pro

Pro

Leu

Gly

350

Glu

Gln

Glu

Ile

Lys
430

Phe

Thr

Pro

255

Val

Trp

Thr

Glu

Phe

335

Met

Trp

Gly

Val

Gly

415

Asp

Ser

Gly

240

Met

Arg

Arg

Val

Pro

320

Glu

Thr

Asp

His

Pro

400

Glu

Pro

60



Glu

Leu

Lys

465

Glu

Ala

Val

Arg

Val

545

Ile

Ala

Ala

450

Asp

Ser

Val

Lys

Asn

530

Val

Leu

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

<400>

Thr

435

Val

Ile

Met

Pro

Glu

515

Thr

Thr

Arg

35
577
PRT

Arg

Trp

Ile

Leu

Asp

500

Gly

Ser

Glu

Asp

Lys

His

Ile

Val

485

Ser

Lys

Gly

Leu

Trp
565

Leu

Pro

Ser

470

Met

His

Ser

Ile

Pro

550

Val

Phe

Asp

455

Gly

Hisg

Trp

Leu

Ser

535

Lys

Lys

Ala

440

Gly

Gly

Pro

Gly

Gln

520

Lys

Thr

Gly

Penicillium chrysogenum

35

Met Ser Leu Gln Asp Ser His His

1

5

Lys Gln Gly Leu Leu Glu Pro Ala

Leu Leu Gln Arg Gln Ala Glu Gln Phe

35

20

40

Gly Gly

Ala Ile

Glu Asn

Asp Ile

490

Glu Arg

505

Gly Ser

Phe Met

Ser Thr

Pro Arg
570

Val

Gln

Ile

475

Leu

Pro

Asp

Ile

Gly

555

Glu

Leu

Ile

460

Ser

Glu

Lys

Leu

Pro

540

Lys

Ala

Ser Phe Gln Pro

10

Leu Arg Asn Trp

25

Pro Gly Asn

His

445

Leu

Ser

Ala

Ala

Ile

525

Arg

Ile

Lys

Thr

Ser Gly

Asp Arg

Val Ala

Gly Vval
495

Phe Val
510

Asp Trp

Glu Val

Arg Lys

Pro Ser
15

Ile Gly
30

Asp

Ala

Leu

480

Val

Thr

Ala

Glu

Asn
560

Tyr

ASp

Ile Ala Ile Ser

45
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Cys

Thr

65

Asp

Ala

Phe

Ser

Cys

145

Pro

Ser

Ala

Glu

Lys

225

Ile

Trp

Leu

Pro

50

Lys

Arg

Leu

Tyr

Leu

130

Ile

Asp

Asn

Lys

Thr

210

Ala

Gly

Pro

Cys

Gly

Leu

Val

Ala

Thr

115

Leu

Asp

Leu

Leu

Ala

195

Ile

Val

Asp

Leu

His

Thr

Leu

Gly

Thr

100

Thr

Phe

Gln

Arg

Gln

180

Ala

Cys

Met

Arg

Phe

260

Gly

Ser

Gly

Ile

85

Ala

Glu

Ile

Leu

Ser

165

Ser

Ser

Asn

Leu

Val

245

His

Ala

Asn

Lys

70

Phe

Arg

Glu

Thr

Asn

150

Met

Tyr

Ala

Phe

Thr

230

Cys

Ser

Thr

Ser

55

Ala

Ala

Ile

Ile

Glu

135

Glu

Val

Ala

Cys

Gln

215

His

Leu

Ser

Leu

Ile

Leu

Gly

Gly

Lys

120

Ser

Ile

Leu

Asp

Lys

200

Phe

Phe

Ser

Gly

Val

Thr

Ile

Asn

Ala

105

Arg

Leu

Ile

Leu

Phe

185

Ala

Thr

Asn

Pro

Phe

265

Leu

Tyr

Ala

Val

90

Ile

Ala

Gly

Glu

Ser

170

Phe

Ala

Ser

Val

Asn

250

Val

Pro

Arg

Ser

75

Leu

Ile

Leu

Lys

Asn

155

Gly

Asn

Glu

Gly

Val

235

Asp

Val

Ser

Gln

60

Gly

Glu

Val

Arg

Arg

140

Gln

Gln

Ile

Thr

Thr

220

Asn

Thr

Gly

Pro

Leu

Ile

Tyr

Leu

Phe

125

Ser

Lys

Cys

Pro

Gln

205

Thr

Asn

Ile

Leu

Val

Asn

Ser

Val

Leu

110

Thr

Leu

Ser

Ser

Pro

190

Val

Gly

Gly

Cys

Ile

270

Phe

Asp

Val

Glu

95

Asn

Gly

Leu

Glu

Glu

175

Thr

Thr

Met

Phe

Cys

255

Thr

Asp

Arg

Gly

80

Val

Thr

Cys

Pro

Phe

160

Ser

Gly

Pro

Pro

Leu

240

Pro

Ser

Pro
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Ala

Gly

305

Gly

Val

Asp

Leu

Leu

385

Pro

Gln

His

Asp

Ile

465

Asn

Ala

Ala

290

Val

Thr

Ser

Leu

Ser

370

Pro

Ile

Gly

Glu

Glu

450

Arg

Glu

Lys

275

Thr

Pro

Arg

Pro

Gly

355

Lys

His

Gly

Tyr

Asp

435

Gln

Gly

His

Tyr

Ala

Thr

Pro

Ala

340

Ile

Gly

Thr

Ser

Tyr

420

Gly

Gly

Gly

Pro

Gly
500

Arg

Met

Pro

325

Leu

Ala

Phe

Thr

Pro

405

Gln

Val

Arg

Glu

Ala

485

Glu

Ala

Phe

310

Pro

Leu

Tyr

Glu

Ala

390

Gly

Asn

Leu

Cys

Asn

470

Ile

Ala

Leu

295

Ala

Leu

Arg

Gly

Pro

375

Lys

Glu

Pro

Trp

Arg

455

Ile

Ser

Val

280

Ile

Ala

Arg

Glu

Met

360

Glu

Ile

Leu

Gly

Ile

440

Ile

Tyr

Met

Ala

Ser

Val

Thr

Leu

345

Thr

Gly

Val

Cys

Lys

425

His

Ser

Pro

Ser

Ala
505

Glu

Leu

Gly

330

Gln

Glu

Thr

Asp

Val

410

Thr

Ser

Gly

Ala

Ala

490

Phe

Arg

Glu

315

Ile

His

Thr

His

Ala

395

Ser

Ser

Gly

Arg

Glu

475

Val

Leu

Cys

300

Trp

Ile

Glu

Ser

Ser

380

Gln

Gly

Glu

Asp

Ile

460

Ile

Val

Gln

285

Thr

Tyr

Gly

Phe

Pro

365

Trp

Gly

Tyr

Ala

Glu

445

Lys

Glu

Gly

Leu

Gly

Arg

Gly

Ala

350

Leu

Met

Thr

Leu

Met

430

Ala

Asp

Asp

Ile

Lys
510

Leu

Gln

Ser

335

Leu

Ser

Glu

Ile

Leu

415

Arg

Ile

Thr

Arg

Gln

495

His

Gln

Arg

320

Pro

Glu

Phe

Ile

Val

400

Gln

Val

Met

Ile

Leu

480

Asp

Gly
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Glu

Leu

Gly

545

Val

Leu

Asn

Gly

530

Val

Asp

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

<400>

Pro
515

Lys

Pro

Leu

36
696
PRT

Cys

His

Gly

Val

Ala

Lys

Asgp

Ala
565

Gln

Val

Phe

550

Ile

Ala

Pro

535

Pro

Gly

His

520

Thr

Lys

Thr

Penicillium chrysogenum
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Met Ser Pro

1

Pro

Lys

Thr

Thr

65

Val

Thr

Glu

Pro

Lys

50

Tyr

Ala

Tyr

Thr

Ser

35

His

Asn

Ile

Ala

His

Phe

20

Arg

Glu

Cys

Val

Arg
100

Pro

Trp

Ala

His

Val

Trp

85

Leu

Gln

Ser

Leu

Trp

Asp

70

Glu

Leu

Thr

His

Thr

Ser

55

Arg

Ser

Asp

Thr

His

Arg

40

Trp

His

Pro

Glu

Ile

Leu

Thr

Gln

Thr

Ala

25

Lys

Phe

Val

Val

Val
105

Ser

Val

Ala

Leu
570

His

10

Ala

Thr

Ala

Leu

Thr

90

Glu

Glu

Phe

Ser

555

Val

Ser

Arg

Lys

Asp

Ala

75

Gly

Val

Trp

His

540

Gly

Arg

His

Leu

Phe

Gly

60

Gly

Val

Leu

Val

525

Leu

Lys

Gly

Ser

His

Leu

45

Glu

His

Thr

Ala

Gln

Gly

Ile

Ala

Leu

Trp

30

Ala

Ile

Gly

Glu

Gly
110

Gln

Val

Lys

Gly
575

Gly

15

His

Ser

Ser

Asp

Lys

95

Val

Thr

Asp

Lys

560

Lys

Asp

His

Gly

Thr

Asn

80

Tyr

Leu
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Arg

Met

Ala

145

Gln

Gly

Gly

Gln

Arg

225

Ala

Thr

Gly

Thr

Val

305

Thr

Phe

Glu

Ile

130

Ile

Arg

Ile

Ala

Arg

210

Asn

Gly

Ser

His

Gly

290

Gly

Val

Trp

Glu

115

Pro

His

Ile

Glu

Leu

195

Asp

Trp

Pro

Gly

Ala

275

Pro

His

Leu

Arg

Gly

Ala

Ala

Glu

Gly

180

Lys

Gln

Gln

Val

Thr

260

Val

Gly

Ser

Phe

Ile

Val

Ala

Ala

Ala

165

Ser

Ala

Leu

Arg

Pro

245

Thr

Gly

Asp

Tyr

Glu

325

Ile

Gln

Leu

Val

150

Ala

Lys

Ser

Arg

Leu

230

Val

Gly

Leu

Thr

Ile

310

Gly

Glu

Lys

Ile

135

Phe

Arg

Gly

Ser

Trp

215

Val

Lys

Leu

Glu

Met

295

Leu

Lys

Lys

Gly

120

Ala

Gly

Pro

Pro

Phe

200

Asn

Lys

Ser

Pro

Leu

280

Phe

Tyr

Pro

His

Asp

Ala

Gly

Arg

Ile

185

Lys

Gln

Ser

Thr

Lys

265

Ser

Cys

Ala

Val

Asn

Val

Leu

Phe

Ala

170

Pro

Pro

Pro

Ala

Asp

250

Gly

Ile

Ala

Pro

Gly

330

Val

Val

Ala

Ala

155

Ile

Tyr

Ser

Asp

Arg

235

Ala

Val

Lys

Ser

Leu

315

Thr

Asn

Ile

Ile

140

Pro

Met

Arg

Lys

Lys

220

Phe

Leu

Leu

Ser

Asp

300

Leu

Pro

Ala

Ile

125

Thr

Gln

Thr

Pro

Val

205

Arg

Arg

Tyr

Arg

Leu

285

Ile

Val

Asp

Leu

Tyr

Arg

Ala

Ala

Leu

190

Ile

Gly

Gly

Ile

Glu

270

Phe

Gly

Gly

Ala

Phe

Met

Leu

Leu

Ser

175

Val

Val

Gly

Val

Ile

255

Ala

Gly

Trp

Ala

Gly

335

Thr

Pro

Gly

Ala

160

Cys

Glu

Trp

Gln

Lys

240

Tyr

Gly

Ile

Val

Thr

320

Thr

Ala
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Pro

Ile

Phe

385

Gly

Trp

Gly

Leu

Val

465

Gly

Leu

Asn

Gly

Ala

545

Pro

Thr

Gly

370

Leu

Leu

Trp

Arg

Thr

450

Arg

Asn

Phe

Gly

Tyr

530

His

Ser

Ala

355

Glu

Ala

Leu

Ser

Ala

435

Pro

Ile

Ile

Glu

Arg

515

Val

Arg

Ile

340

Met

Val

Gly

Gly

Ser

420

Ala

Arg

Val

Val

Asp

500

Trp

His

Phe

Ser

Arg

Gly

Glu

Lys

405

Glu

Leu

Pro

Asp

Met

485

Glu

Ile

Ile

Ser

Glu
565

Ala

Lys

Arg

390

Tyr

Ser

Ala

Gly

Asp

470

Ala

Glu

Asp

Met

Thr

550

Ala

Ile

Arg

375

Ser

Ala

Gly

Ser

Ser

455

Glu

Pro

Arg

Thr

Ser

535

Gly

Ser

Arg

360

Gly

Glu

Ala

Ser

Pro

440

Ala

Gly

Pro

Phe

Gly

520

Arg

Ser

Val

345

Lys

Gly

Pro

Ala

Pro

425

Ala

Gly

Asn

Leu

Tyr

505

Asp

Ser

Ile

Val

Asp

Leu

Gly

Gly

410

Ile

Ser

Phe

Glu

Ala

490

Arg

Ala

Asp

Glu

Gly
570

Asp

Lys

Ile

395

Ala

Thr

Gly

Pro

Val

475

Pro

Gly

Gly

Asp

Gln

555

Ile

Pro

Ser

380

Val

Leu

Gly

Pro

Met

460

Pro

Ser

Tyr

Met

Ile

540

Ala

Pro

Asp

365

Leu

Ser

Val

Val

Asp

445

Pro

Arg

Ala

Leu

Ile

525

Ile

Ile

Asp

350

Asn

Arg

Ser

Ile

Ala

430

His

Gly

Gly

Phe

Lys

510

Asp

Asn

Leu

Pro

Gln

Ala

Tyr

Asp

415

Leu

Pro

Phe

Thr

Thr

495

Arg

Lys

Val

Ser

Leu
575

Leu

Leu

Gln

400

Asn

Asp

Pro

Asp

Met

480

Thr

Phe

Asp

Ala

His

560

Lys
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Gly His

Gly Glu

Glu Val
610

Gly Gly
625

Lys Thr

Gly Glu

Glu Val

Lys Gly
690

<210>
<211>
<212>
<213>
<400>
Met Pro
1

Arg Pro

Val Asn

Lys Trp
50

Leu Pro Phe Ala Phe
580

Asn Gly His Leu Pro
595

Asn Ala Leu Val Arg
615

Ile Ile Gln Gly Arg
630

Leu Arg Arg Val Leu
645

Tyr Ala Ala Glu Val
660

Val Ser Val Ala Arg
675

Val Gly Lys Ser Lys
695

37
693
PRT

Ile

Ala

600

Glu

Gly

Arg

Ser

Lys

680

Leu

Penicillium chrysogenum

37
His Ile Asp Val Asn

5

Ser Ser Pro Glu Thr
20

Lys Lys Tyr Gly Leu
35

Ser Val Ser Glu Pro
55

Val

Thr

Ser

40

Ala

Gln

585

Thr

Gln

Met

Glu

Val

665

Arg

Glu

Gln

25

Leu

Gln

Pro

Pro

Ile

Ile

Leu

650

Pro

Val

Pro

10

Ile

Asn

Phe

Lys

Ser

Gly

Pro

635

Val

Pro

Arg

Glu

Tyr

Asn

Trp

Ala

Pro

Ala

620

Lys

Glu

Thr

Glu

Ala

Asp

Tyr

Glu
60

Gly

Gln

605

Ile

Thr

Ile

Val

Tyr
685

Lys

Phe

ASp

45

Glu

Ala

590

Leu

Ala

Arg

Gly

Glu

670

Phe

Glu

Met

30

Thr

Ile

Val

Phe

Ser

Ser

Val

655

Asp

Glu

Leu

15

Thr

Leu

Trp

Pro

Ala

Leu

Gly

640

Lys

Ala

Ala

Trp

Lys

Trp

His
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Tyr

65

Lys

Asn

Ser

Trp

Glu

145

His

Phe

Arg

Phe

Val

225

Pro

Ala

Pro

Tyr

Thr

ASp

Phe

Val

Lys

130

Ala

Ala

Trp

Leu

Tyr

210

Ser

Glu

Lys

Leu

Ser

Lys

Val

Ala

Ala

115

Glu

Gly

Asn

Thr

Lys

195

Asn

Glu

Leu

Val

Glu

275

Ser

Ile

Leu

Glu

100

Val

Leu

Leu

Thr

Gly

180

Gln

Gly

Leu

Glu

Tyr

260

Phe

Gly

Asn

Phe

85

Asn

Ile

Arg

Lys

Val

165

Val

Ile

Lys

Pro

Val

245

Gly

Ala

Thr

Ala

70

Pro

Leu

Gly

Glu

Thr

150

Val

Ser

Gln

Val

Asp

230

Asn

Asp

Ser

Thr

His

Arg

Leu

Ala

Arg

135

Gly

Ala

Pro

Pro

His

215

Leu

Leu

Phe

Leu

Gly

Thr

Pro

Tyr

Thr

120

Val

Asp

Met

Asp

Lys

200

Ser

Glu

Asp

Val

Arg

280

Ala

Pro

Ser

Pro

105

Glu

Arg

Arg

Leu

Thr

185

Ile

Ser

Leu

Asp

Ser

265

Pro

Pro

Tyr

Phe

90

Ala

Val

Leu

Val

Ala

170

Gly

Leu

His

Leu

Leu

250

Glu

Asp

Lys

Gln

75

Phe

Thr

Ala

Cys

Ala

155

Ala

Val

Phe

Ala

Val

235

Arg

Val

His

Pro

His

Glu

Ser

Arg

Ala

140

Gly

Ala

His

Ala

Lys

220

Leu

Pro

Lys

Pro

Ile

Val

Gly

Pro

Glu

125

Asn

Phe

Ser

Ala

Asp

205

Val

Leu

Ala

Asp

Val

285

Val

Leu

Ser

Asp

110

Phe

Ala

Val

Ile

Val

190

Asn

Arg

Ile

Asn

Ser

270

Tyr

His

Asp

Thr

95

Glu

Val

Leu

Gly

Gly

175

Leu

Gly

Glu

Thr

Gly

255

Gln

Ile

Gly

Ser

80

Leu

Asp

Ser

Lys

Asn

160

Ala

Glu

Ser

Ile

Thr

240

Lys

Ala

Leu

Ser
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Leu

305

Ile

Met

Leu

Gly

Phe

385

Asn

Ala

Val

Gly

Val

465

Val

Asp

Pro

290

Gly

Arg

Trp

Tyr

Glu

370

Gly

Pro

Ile

Tyr

Thr

450

Tyr

Phe

Leu

Pro

Thr

Pro

His

Asp

355

Met

Thr

Arg

Phe

Ser

435

Asp

Lys

Asp

Val

Gly
515

Leu

Gly

Trp

340

Gly

Ala

Ser

Lys

Ser

420

Ser

Ile

Gly

Tyr

Cys

500

Pro

Leu

Asgp

325

Leu

Ser

Met

Ala

His

405

Thr

Phe

Leu

Glu

Ala

485

Val

Thr

Gln

310

Arg

Val

Pro

Pro

Lys

390

Ala

Gly

His

Ser

Ile

470

Gly

Thr

Gly

295

His

Leu

Ser

Phe

Arg

375

Tyr

His

Ser

His

Leu

455

Gln

Lys

Pro

Leu

Lys

Phe

Gly

Arg

360

Leu

Leu

Arg

Pro

Asp

440

Phe

Cys

Asp

Phe

Glu
520

Lys

Tyr

Leu

345

Pro

Ile

Ser

Pro

Leu

425

Ile

Ala

Arg

Ile

Pro

505

Lys

Glu

Phe

330

Ala

Phe

Glu

Leu

Val

410

Ala

Met

Ser

Ser

Ser

490

Ala

Tyr

His

315

Thr

Ser

Asp

Glu

Leu

395

Ser

Pro

Leu

Gly

Leu

475

Ala

Gln

Arg

300

Leu

Thr

Gly

Ala

Leu

380

Glu

Leu

Ser

Gly

Cys

460

Gly

Thr

Pro

Lys

Leu

Thr

Ala

Glu

365

Gln

Gln

Lys

Thr

Ser

445

Pro

Met

Gly

Val

Ser
525

His

Thr

Thr

350

Gly

Ile

Ala

Thr

Phe

430

Ile

Ile

Asp

Glu

Met

510

Tyr

Cys

Trp

335

Ile

Gly

Thr

Ala

Leu

415

Glu

Thr

Leu

Ile

Pro

495

Phe

Phe

Asp

320

Met

Val

Lys

His

Leu

400

Arg

Tyr

Gly

Pro

Ser

480

Gly

Trp

Asp
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Val Phe Gly Ser Ser
530

Pro Gln Thr Gly Gly
545

Lys Pro Ser Gly Val
565

Leu Lys His Phe Ala
580

Arg Arg Asp Gly Val
595

Leu Ser Ser Ala Asn
610

Ile Gln Ala Thr Ile
625

Ile Ile Asp Ala Cys
645

Val Glu Asn Ala Val
660

Gly Ala Ser Val Ala
675

Ala Ser Glu Asn Pro

690
<210> 38
<211> 669
<212> PRT
<213>

<400> 38

Val

Val

550

Arg

Glu

Asp

Glu

Arg

630

Pro

Lys

Asn

Trp

535

Val

Phe

Asp

Thr

Ser

615

Lys

Glu

Gln

Ala

His

Met

Gly

Val

Asp

600

Gly

Glu

Ile

Ile

Ser
680

Penicillium chrysogenum

His

Leu

Ser

Glu

585

Glu

Met

Leu

Pro

Leu

665

Cys

Gly

Gly

Ala

570

Asp

Thr

Pro

Ser

Val

650

Cys

Leu

Asp

Arg

555

Glu

Ser

Val

Ala

Pro

635

Thr

Gly

Asp

Tyr

540

Ser

Ile

Leu

Val

Asp

620

Arg

Ser

Leu

Trp

Val

Asp

Tyr

Cys

Leu

605

Leu

His

Asn

Asn

Tyr
685

Arg

Gly

Asn

Ile

590

Phe

Ala

Val

Gly

Ile

670

Arg

Leu

Val

Ile

575

Gly

Val

Ala

Pro

Lys

655

Lys

Asn

Asn

Leu

560

Leu

Arg

Arg

Arg

Gly

640

Lys

Ile

Trp

Met Ser Asp Gly Pro Ile Gln Pro Pro Lys Pro Ala Val Val His Glu

1 5

10

15

70



Ala

His

Tyr

Arg

65

Ser

Ala

Val

Thr

Lys

145

Met

Ala

Asp

Gly

Ala

225

Thr

His

Pro

Glu

50

Glu

Phe

Ser

Ala

Tyr

130

Glu

Ile

Val

Arg

Lys

210

Met

Gly

Glu

Ser

35

Glu

Leu

Glu

Phe

Ile

115

Gly

Arg

Pro

His

Val

195

Arg

Lys

Ala

Val

20

Gly

Ser

Leu

Asn

Asn

100

Ile

Glu

Gly

Glu

Ser

180

Leu

Gly

Gln

Glu

Asp

Thr

Ile

Thr

Gly

Cys

Tyr

Leu

Val

Ala

165

Val

Asp

Gly

Cys

Val

Thr

His

Lys

Phe

70

Asp

Val

Glu

Met

Lys

150

Val

Val

Ala

Lys

Pro

230

Pro

Phe

Ile

Ser

55

Asp

Asn

Asp

Ala

Arg

135

Lys

Ile

Phe

Ser

Ile

215

Asp

Trp

His

Lys

40

Pro

Lys

Ala

Arg

Asp

120

Glu

Gly

Ala

Ala

Ser

200

Ile

Val

Thr

Val

25

Asp

Asp

Asp

Trp

His

105

Glu

Val

Asp

Phe

Gly

185

Lys

Gly

His

Ala

Pro

Ile

Thr

Phe

Phe

90

Ala

Pro

Ser

Thr

Leu

170

Phe

Val

Thr

Thr

Gly

Lys

Glu

Phe

Glu

75

Val

Leu

Asn

Arg

Val

155

Ala

Ser

Ile

Lys

Val

235

Arg

Ala

Glu

Trp

60

Thr

Glu

Lys

Glu

Val

140

Gly

Cys

Ser

Ile

Lys

220

Leu

Asp

Phe

Tyr

45

Ala

Thr

Gly

Asn

Gly

125

Ala

Ile

Ser

Asp

Thr

205

Ile

Val

Ile

His

30

Lys

Arg

His

Arg

Pro

110

Arg

Trp

Tyr

Arg

Ser

190

Ser

Val

Tyr

Trp

Asp

Lys

Met

His

Leu

95

Asp

Lys

Thr

Leu

Ile

175

Leu

Asp

Asp

Lys

Trp

Lys

Leu

Ala

Gly

Asn

Lys

Ile

Leu

Pro

160

Gly

Arg

Glu

Glu

Arg

240

His
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Glu

Ser

Pro

Met

305

Cys

Ala

Ala

Val

Ala

385

Gly

Glu

Thr

Thr

Ile
465

Glu

Glu

Lys

290

Thr

Gly

Pro

Tyr

Thr

370

Gly

Ser

Cys

Glu

Lys

450

Ile

Val

Asp

275

Gly

Gly

Gly

Leu

Pro

355

Gln

Asp

Val

Val

Thr

435

Pro

Asp

Glu

260

Pro

Val

Lys

Asp

Leu

340

Asn

Phe

Glu

Gly

Gly

420

Gly

Gly

Pro

245

Lys

Leu

Met

Tyr

Val

325

Leu

Phe

Tyr

His

Glu

405

Lys

Ser

Ser

Val

Tyr

Phe

His

Val

310

Gly

Gly

Ser

Val

Ile

390

Pro

Glu

His

Ala

Ser
470

Pro

Leu

Thr

295

Phe

Trp

Cys

Arg

Ala

375

His

Ile

Glu

Val

Ser

455

Gly

Asn

Leu

280

Thr

Asp

Ile

Ala

Tyr

360

Pro

His

Ala

Ala

Ile

440

Leu

Glu

Tyr

265

Tyr

Ala

Ile

Thr

Thr

345

Trp

Thr

Lys

Ala

His

425

Thr

Pro

Glu

250

Leu

Thr

Gly

His

Gly

330

Val

Asp

Ala

Met

Glu

410

Ile

Pro

Phe

Ile

Ala

Ser

Tyr

Asp

315

His

Val

Val

Leu

His

395

Val

Cys

Leu

Phe

Val
475

Pro

Gly

Leu

300

Asp

Thr

Phe

Ile

Arg

380

Ser

Trp

Asp

Gly

Gly

460

Gly

Glu

Ser

285

Leu

Asp

Tyr

Glu

Asp

365

Leu

Leu

Lys

Thr

Gly

445

Ile

Asn

Ser

270

Thr

Gly

Arg

Val

Ser

350

Lys

Leu

Arg

Trp

Tyr

430

Ile

Glu

Asp

255

Val

Gly

Ala

Tyr

Val

335

Thr

His

Lys

Ile

Tyr

415

Trp

Thr

Pro

Val

Ser

Lys

Ala

Phe

320

Tyr

Pro

Asp

Arg

Leu

400

Phe

Gln

Pro

Ala

Glu
480
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Gly Val Leu Ala Phe Lys Gln Pro Trp Pro Ser Met Ala Arg Thr Val
485 490 495

Trp Gly Ala His Lys Arg Tyr Met Asp Thr Tyr Leu Asn Val Tyr Lys
500 505 510

Gly Tyr Tyr Phe Thr Gly Asp Gly Ala Gly Arg Asp His Asp Gly Tyr
515 520 525

Tyr Trp Ile Arg Gly Arg Val Asp Asp Val Val Asn Val Ser Gly His
530 535 540

Arg Leu Ser Thr Ala Glu Ile Glu Ala Ala Leu Leu Glu His Pro Ser
545 550 555 560

Val Ala Glu Ala Ala Val Val Gly Ile Ala Asp Glu Leu Thr Gly Gln
565 570 575

Ala Val Asn Ala Phe Val Ser Leu Lys Glu Gly Lys Pro Thr Glu Gln
580 585 590

Ile Ser Lys Asp Leu Ala Met Gln Val Arg Lys Ser Ile Gly Pro Phe
595 600 605

Ala Ala Pro Lys Ala Val Phe Val Val Asp Asp Leu Pro Lys Thr Arg
610 615 620

Ser Gly Lys Ile Met Arg Arg Ile Leu Arg Lys Ile Leu Ser Gly Glu
625 630 635 640

Glu Asp Ser Leu Gly Asp Thr Ser Thr Leu Ser Asp Pro Ser Val Val
645 650 655

Asp Lys Ile Ile Glu Thr Val His Ser Ala Arg Gln Lys
660 665

<210> 39
<211> 578
<212> PRT

<213> Penicillium chrysogenum

<400> 39



Met

Asp

Val

Lys

Arg

65

Trp

Pro

Asn

Lys

Glu

145

Asp

Lys

Asp

Val

Ser

Val

Asn

Arg

Ser

50

Ser

Asp

Leu

Ala

Ala

130

Ala

Val

Ser

Glu

Cys

210

His

Phe

Ile

His

35

Tyr

Leu

Lys

Phe

Ser

115

Lys

Ala

Pro

Val

Leu

195

Tyr

Arg

Leu

Pro

20

Ala

Ser

Ser

Thr

Trp

100

Tyr

Ala

Ala

Glu

Ser

180

Arg

Ser

Asn

Pro

Ile

Ser

Ser

Lys

Leu

85

Ala

Ser

Leu

Lys

Gln

165

Glu

Trp

Ser

Val

Pro

Ser

Ser

Lys

Glu

70

Ala

Val

Ala

Val

Ala

150

Leu

Leu

Ser

Gly

Ile

Lys

Glu

Arg

Glu

55

Phe

Val

His

Ala

Thr

135

Gly

Leu

Thr

Ala

Thr

215

Ala

Glu

Phe

Asp

40

Val

Gly

Phe

Arg

Glu

120

Cys

Leu

Gly

Gln

Gly

200

Ser

Asn

Ser

Met

25

Pro

Ala

Trp

Ala

Leu

105

Leu

Val

Pro

Gly

Ala

185

Glu

Gly

Thr

Gly

10

Leu

Tyr

Asn

Ala

Leu

90

Gly

Thr

Pro

Lys

Val

170

Gly

Gly

Leu

Leu

Gln

Asn

Thr

Arg

Pro

75

Asn

Gly

His

Leu

Asn

155

Lys

Lys

Ala

Pro

Gln

Leu

Glu

Cys

Val

60

Asn

Thr

Val

Gln

Leu

140

Arg

Pro

Ser

Arg

Lys

220

Ile

Asp

Arg

Gly

45

Asp

Glu

Ile

Leu

Leu

125

Ser

Ile

Pro

Leu

Arg

205

Gly

Lys

Pro

Tyr

30

Ile

Ser

Gly

Asp

Thr

110

Leu

Ile

Tyr

Ala

Pro

190

Thr

Val

Ala

Ile

15

Gly

Thr

Leu

Ser

Ser

95

Pro

Asp

Ser

Leu

Gly

175

Pro

Ala

Met

Phe

Pro

Arg

Gly

Ala

Glu

80

Leu

Ala

Ser

Leu

Leu

160

Tyr

Val

Phe

Ile

Glu

74



225

Gln

Ala

Gly

Phe

Ala

305

Asp

Gly

Tyr

Thr

Gly

385

Lys

Pro

Thr

Arg

Asn

Leu

His

Glu

290

Leu

Val

Ala

Pro

Val

370

Ala

Glu

Ser

Phe

Ser
450

Tyr

Gly

Ala

275

Leu

Phe

Cys

Ala

Asn

355

Val

Leu

Ile

Val

Val

435

Pro

Arg

Leu

260

Gly

Lys

Leu

Ser

Pro

340

Ile

Ser

Leu

Thr

Val

420

Asp

Lys

Asp

245

Leu

Ala

Ser

Val

Lys

325

Leu

Leu

Ser

Pro

Thr

405

Leu

Gly

Gly

230

Gly

Pro

Tyr

Tyr

Pro

310

Tyr

Gly

Ile

Thr

Gly

390

Tyr

Gly

Trp

Ile

Gly

Gln

Arg

Leu

295

Pro

Asp

Met

Arg

His

375

Val

Asp

Tyr

Met

Glu
455

Gly

Ser

Gly

280

Asn

Ile

Leu

Glu

Gln

360

Pro

Glu

Ser

Leu

Arg

440

His

Thr

His

265

Asp

Ala

Ile

Ser

Thr

345

Gly

His

Ala

Pro

Asn

425

Thr

Val

Lys

250

Ile

Gln

Ile

Ile

Ser

330

Ala

Tyr

Asp

Arg

Gly

410

Asn

Gly

Phe

235

Pro

Tyr

Thr

Gln

His

315

Val

Ala

Gly

Ile

Ile

395

Glu

Glu

Asp

Ile

Ala

Ala

Ile

Gln

300

Met

Thr

Asp

Leu

Trp

380

Val

Leu

Lys

Glu

Val
460

Ser

Leu

Val

285

Tyr

Leu

Ser

Phe

Thr

365

Leu

Thr

Val

Ala

Ala

445

Asp

Thr

Val

270

Leu

Lys

Gly

Leu

Leu

350

Glu

Gly

Pro

Val

Thr

430

Val

Arg

Glu

255

Val

Pro

Ile

Thr

Phe

335

Lys

Thr

Ser

Glu

Arg

415

Ala

Ile

Ile

240

Val

Ile

Lys

Ser

Gln

320

Thr

Leu

Cys

Ser

Asn

400

Ser

Glu

Arg

Lys

75



Glu Leu
465

Ala His

Ile Pro

Ser Ala

Tyr Val
530

Arg Phe
545

Arg Leu

Lys Ile

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Ser Cys

Ser Leu

Ser Gly
50

Ile Lys Val Lys Gly
470

Ile Leu Ala His Pro
485

Asp Asp Arg Ala Gly
500

Ser Ala Gly Ser Asp
515

Glu Asp His Lys Ala
535

Val Asp Ala Ile Pro
550

Ile Arg Asp Gln Glu
565

40
617
PRT

Leu

Asp

Glu

Glu

520

Arg

Lys

Lys

Penicillium chrysogenum

40
Tyr Ser Gly Ile Val
5

Arg Arg Ser Ala Phe
20

Val Lys Arg Gly Leu
35

Pro Pro Leu Ile Glu
55

Thr

Gly

Leu

40

Ser

Gln

Val

Val

505

Ser

His

Ser

Glu

Gly

Gly

25

Thr

Thr

Val

Ser

490

Pro

Val

Lys

Pro

Ala
570

Leu

10

Lys

Glu

Val

Ala

475

Asp

Lys

Ser

Trp

Ser

555

Arg

Gly

Arg

Ser

Gly

Pro

Cys

Ala

Gln

Leu

540

Gly

Arg

Leu

Ile

Tyr

Glu
60

Ala

Ala

Ile

Ala

525

Lys

Lys

Lys

Arg

Leu

Ala

45

His

Glu

Val

Val

510

Leu

Gly

Ile

Ala

Gly

Gln

30

Arg

Phe

Leu

Ile

495

Val

Val

Gly

Leu

Gly
575

Arg

15

Gln

Gly

Ala

Glu

480

Ala

Lys

Lys

Ile

Arg

560

Ser

Val

Pro

Pro

Lys

76



Ile

65

Asn

Ala

Val

Phe

Ala

145

Ile

Pro

Ser

Glu

Ser

225

Asn

Thr

Asn

Ile

Val

ASp

Arg

Met

Lys

130

Gln

Ser

Leu

Ala

Gly

210

Ile

Leu

Ser

Gly

Cys

Ala

Arg

Gly

Leu

115

Leu

Val

Thr

Leu

Pro

195

Arg

Met

Ser

Met

Ser

275

Cys

Glu

Ala

Leu

100

Gly

Gly

Ile

Glu

Asn

180

Val

Val

Ser

Pro

Pro

260

Gln

Pro

Cys

Thr

85

Glu

Asn

Ala

Ala

Ser

165

Asp

Pro

Asp

Gln

Asp

245

Lys

Ile

Pro

Gly

70

Tyr

Ser

Ser

Val

Ala

150

Asn

Leu

Ser

Ile

Leu

230

Glu

Ala

Gly

Pro

Asp

Ala

Leu

Met

Leu

135

Leu

Leu

Val

Leu

Ser

215

Thr

Thr

Ala

Asp

Leu

Arg

Ser

Gly

Glu

120

Val

Gly

Pro

Glu

Arg

200

Ser

Val

Val

Cys

Arg

280

Phe

Thr

Leu

Val

105

Tyr

Pro

His

Arg

Asp

185

Asn

Tyr

Asp

Asn

Leu

265

Met

His

Ala

Asp

90

Gly

Ala

Leu

Leu

Lys

170

Leu

Ile

Lys

Gly

Ile

250

Thr

Leu

Cys

Val

75

Thr

Lys

Val

Asn

Glu

155

Lys

His

Ile

Ser

Ser

235

Gln

His

Leu

Phe

Val

Arg

Gly

Ala

Pro

140

Ala

Pro

Lys

Met

Leu

220

Pro

Phe

Arg

Thr

Gly

Ser

Ser

Glu

Thr

125

Ser

Ser

Arg

Ser

Val

205

Thr

Leu

Thr

Ser

Pro

285

Ser

Arg

Asn

Arg

110

Tyr

Phe

His

Ser

Lys

190

Asp

Gln

Pro

Ser

Ile

270

Asn

Ile

His

Ser

95

Val

Ala

Asn

Leu

Asn

175

Leu

Asn

Tyr

Pro

Gly

255

Leu

Asp

Leu

Gln

80

Leu

Gly

Leu

Thr

Leu

160

Val

Glu

Ser

Ala

Arg

240

Thr

Asn

Ile

Gly

77



Tyr

305

Ser

Thr

Ile

Gly

His

385

Glu

Lys

Ile

Gly

Asp

465

Val

Ile

Asn

290

Met

Phe

Ala

Glu

Ile

370

Lys

Thr

Arg

Val

Glu

450

Pro

Trp

Thr

Ile

Ala

Asn

Leu

Thr

355

Ala

Val

Ser

Ile

Asn

435

Leu

Glu

Met

Ile

His
515

Thr

Ala

Tyr

340

Gly

Ala

Leu

Pro

Tyr

420

Pro

Ala

Lys

His

Thr

500

Pro

Ala

Arg

325

Gly

Glu

Gly

Asn

Val

405

Ser

Val

Val

Thr

Thr

485

Gly

Leu

Thr

310

Ala

Val

Val

Ser

Leu

390

Ser

Val

Asp

Ser

Ala

470

Gly

Arg

Glu

295

His

Ala

Pro

Ser

Ser

375

Thr

Ala

Gly

Lys

Gly

455

Glu

Asp

Ile

Ile

Gly

Leu

Thr

Ser

360

Ile

Glu

Met

Lys

Asn

440

Tyr

Val

Glu

Lys

Glu
520

Ser

Glu

Met

345

Glu

Pro

Leu

Thr

Leu

425

Val

Leu

Met

Ala

Asp

505

Asn

Ala

Ala

330

Phe

Gly

Ala

Thr

Thr

410

Met

Ile

Leu

Ile

Ser

490

Leu

Cys

Ile

315

Val

Leu

Phe

Glu

Ile

395

Thr

Pro

Leu

Met

Pro

475

Met

Ile

Leu

300

Val

Gln

Glu

Gln

Ile

380

Cys

Asp

His

Pro

Lys

460

Asp

Ser

Ile

Leu

Phe

Glu

Glu

His

365

Met

Tyr

Asp

Val

Ile

445

Glu

Asp

Pro

Arg

Ala
525

Pro

Glu

Leu

350

Leu

Lys

Gly

Pro

Glu

430

Glu

Tyr

Ser

Asp

Gly

510

Asn

Ser

Lys

335

Ser

Arg

Lys

Met

Ile

415

Ala

Arg

Trp

Gly

Gly

495

Gly

Asn

Glu

320

Cys

Leu

Thr

Leu

Thr

400

Asp

Lys

Arg

Ala

Lys

480

Tyr

Glu

Gly

78



Val

Ala

545

Thr

Leu

Lys

Ile

Ala

530

Val

Ala

Ile

Thr

Ala
610

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

<400>

Met

Cys

Leu

Arg

Ser

65

Ala

Ser

Phe

Pro

Val

50

Leu

Ala

Asp

Ala

Glu

Pro

Ala

595

Leu

41
595
PRT

Val

Ala

Glu

Lys

580

Ser

Leu

Ser

Phe

Ile

565

His

Gly

Thr

Val

Ile

550

Gln

Val

Lys

Lys

Val

535

Val

Gln

Phe

Ile

Cys
615

Gly

Pro

Trp

Phe

Gln

600

Ala

Penicillium chrysogenum

41

Ser

Thr

Asn

35

Ala

Ile

Lys

Ser

Pro

20

Thr

Val

Ala

Ala

Leu

Arg

Pro

Val

Asp

Gln
85

Leu

Arg

Ile

His

Ile

70

Gly

Ser

Thr

Phe

Ser

55

Val

Gln

Leu

Pro

Arg

40

Val

Arg

Leu

Val

Arg

Val

Leu

585

Lys

Ala

Leu

Leu

25

Ala

Ser

Ala

Ala

Pro

Asp

Arg

570

Gly

Phe

Ser

10

Ser

Leu

Ser

Lys

Gly
920

Asp

His

555

Glu

Pro

Lys

Arg

Ala

Gln

Arg

ASp

75

Glu

Val

540

Ser

Lys

Leu

Leu

Ser

Arg

Asn

Ser

60

ASp

Arg

Arg

Ser

Leu

Glu

Arg
605

Asn

Leu

His

45

Phe

Leu

Val

Tyr

Asn

Ser

Ser

590

Glu

Ala

Leu

30

Asp

Thr

Glu

Ala

Gly

Thr

Asn

575

Phe

Thr

Arg

15

Ser

Pro

Tyr

Gln

Phe
95

Glu

Val

560

His

Pro

Ala

Val

Thr

Glu

Gly

Lys

80

Leu

79



Ala

Ser

Leu

Glu

145

Arg

Ser

Gly

Leu

Ala

225

His

Gly

Lys

Ile

Thr

305

Ile

Glu

ASp

Lys

130

Lys

Glu

Gly

Met

Ile

210

Trp

His

Ser

Arg

Thr

290

Phe

Ser

Asn

Ala

115

Tyr

Tyr

Pro

Glu

Met

195

Pro

Lys

Ile

Ser

Leu

275

Phe

Pro

Pro

Ser

100

Ile

Ile

Ala

Leu

Ser

180

Leu

Gln

Tyr

His

Val

260

Ala

Leu

Lys

Gln

Tyr

Ala

Leu

Asp

Phe

165

Val

Tyr

Ser

Ser

Gly

245

Glu

Ala

Thr

Leu

Asn

Asp

Leu

Asp

Lys

150

Ala

Thr

Thr

Ala

Pro

230

Val

Phe

Pro

Ala

Thr

310

Leu

Tyr

Pro

Asn

135

Gly

Ile

Leu

Ser

Leu

215

Asp

Val

Met

Phe

Val

295

Pro

Arg

Val

Leu

120

Ser

Met

Arg

His

Gly

200

Ala

Asp

Asn

Tyr

Leu

280

Pro

Glu

Leu

Val

105

Ser

Gln

Glu

Asn

Asgp

185

Thr

Ala

Arg

Ala

Pro

265

Ser

Thr

Leu

Asn

Thr

Pro

Ala

Leu

Lys

170

Leu

Thr

Gln

Leu

Ile

250

Phe

Ser

Ile

Gln

Ile

Leu

Ser

Lys

Leu

155

Leu

Lys

Asn

Ala

Leu

235

Val

Asn

Asn

Tyr

Asn

315

Ser

Leu

Phe

Met

140

Arg

Thr

Gln

Arg

Ser

220

His

Ala

Pro

Ala

Asn

300

Ala

Gly

Ala

Pro

125

Leu

Glu

Glu

Pro

Pro

205

Ser

Leu

Pro

Asp

Ser

285

Arg

Ala

Ser

Ile

110

Thr

Leu

Gly

Gly

Ser

190

Lys

Leu

Leu

Ile

Lys

270

Lys

Leu

Lys

Ala

Phe

Gly

Thr

Leu

Ala

175

Ser

Gly

Leu

Pro

Val

255

Val

Pro

Met

Glu

Ala

Ala

Glu

Thr

Glu

160

Ser

Gly

Val

Glu

Leu

240

Ala

Trp

Ala

Ala

Gly

320

Leu

80



Pro

Leu

Gly

Pro

385

Pro

Gln

Ala

Phe

Ser

465

Gly

Ala

Ala

Ala

Gln
545

Thr

Leu

Leu

370

Gly

Val

Leu

Thr

Cys

450

Gly

Arg

Leu

Ala

Val

530

Ser

Pro

Glu

355

Asp

Val

Glu

Arg

Arg

435

Thr

Ala

Lys

Glu

Val

515

Val

Trp

Thr

340

Arg

Ala

Glu

Glu

Gly

420

Glu

Gly

Ser

Ser

Val

500

Val

Val

Gly

325

Lys

Phe

Ala

Ala

Lys

405

Glu

Ser

Asp

Gly

Val

485

Glu

Gly

Leu

Pro

Thr

Gly

Asp

Arg

390

Glu

Thr

Phe

Val

Ala

470

Asp

Arg

Leu

Ala

Met
550

Ala

Met

Arg

375

Leu

Pro

Ile

Val

Ala

455

Trp

Ile

Glu

Pro

Pro

535

Asp

Trp

Thr

360

Val

Ala

Ser

Phe

Gln

440

Thr

Ala

Ile

Leu

Ser

520

Asp

Met

Thr

345

Glu

Asp

Asp

Gly

Agp

425

Ser

Arg

Gln

Lys

Leu

505

Glu

Ala

Arg

330

Asn

Val

Gly

Thr

Arg

410

His

Asp

Arg

Gly

Thr

490

Ser

Gln

Ala

Arg

Leu

Gly

Ser

Glu

395

Glu

Tyr

Asp

Val

Pro

475

Gly

Leu

Trp

Ala

Ala
555

Ser

Met

Val

380

Thr

Arg

Trp

Gly

Val

460

Met

Gly

Pro

Gly

Ser

540

Leu

Asn

Ala

365

Gly

Gly

Glu

Gly

Gly

445

Asp

Tyr

Glu

Gln

Gln

525

Gly

Lys

Gly

350

Ile

Trp

Ala

Gly

Asn

430

Arg

Gly

Phe

Lys

Ile

510

Lys

Arg

Gly

335

Asn

Ser

Pro

Val

Glu

415

Glu

Pro

Ala

Ile

Val

495

Thr

Ile

Asn

Ser

Val

Cys

Leu

Ile

400

Ile

Lys

Trp

Gly

Gln

480

Ser

Glu

Ala

Gly

Leu
560
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Ala Ser Phe Lys Ile Pro Gln Glu Met Lys Val Leu Ala Ala Ile Pro

565

570

575

Arg Asn Ala Met Gly Lys Val Asn Lys Lys Ala Leu Val Lys Glu Val

Phe Gly Val

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

<400>

595

42
566
PRT

580

Penicillium chrysogenum

42

Met Pro Thr

1

Val

Asp

Gly

Ser

65

Thr

Ile

Gln

Leu

Asp

Arg

Asp

50

Ile

Ile

Val

Leu

Glu
130

Leu

Pro

35

Val

Gly

Asp

Ala

Lys

115

Thr

Ile

Val

20

Met

Val

Leu

Tyr

Pro

100

Thr

Ala

Tyr

Ser

Tyr

Gln

Lys

Pro

85

Thr

Ser

Gln

Arg

Tyr

Ile

Arg

Pro

70

Val

Ser

Gly

Lys

Ser

Leu

Asn

Thr

55

Asn

Val

Ala

Ala

Ala
135

Pro

Phe

Ala

40

Arg

Asp

Cys

Ala

Arg

120

Ala

585

Tyr

Ser

25

Ile

Ser

Val

His

Leu

105

Phe

Lys

Pro

10

Asn

Ser

Leu

Val

Ala

90

Thr

Ile

Gly

Asp

Pro

Gly

Ser

Ala

75

Ile

Ala

Val

Thr

Leu

Phe

Glu

Asn

60

Leu

Val

Leu

Val

Ser
140

Asp

Asn

Gln

45

Gly

Phe

Gly

Glu

His

125

Val

590

Ile Gln
15

Thr Pro
30

Tyr Thr

Leu Arg

Ser Pro

Ser Arg

95

Leu Asn
110

Ser Thr

Glu Lys

Ser

Leu

Phe

Gln

Asn

80

Ala

Ala

Leu

Val
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Leu

145

Tyr

Ala

Ser

Asn

Gln

225

Ile

Thr

Ile

Leu

Val

305

Ser

Cys

Val

Ala

Leu

Leu

Glu

Gly

Leu

210

Arg

Tyr

Val

Gln

Met

290

Arg

Ala

Thr

Pro

Pro

Ile

Ala

Ala

Ala

195

Gln

Pro

Gly

Val

Lys

275

Leu

Lys

Leu

Gln

Asn

355

Asn

Asp

Asn

Asp

180

Ala

Gln

Arg

Leu

Val

260

Tyr

Val

Ile

Glu

Ser

340

Asp

Met

Gly

Thr

165

Arg

Lys

Trp

Arg

Asn

245

Met

Arg

Lys

Met

Ala

325

Trp

Arg

Gln

Gln

150

Phe

Gln

Gly

Arg

Gln

230

Leu

Pro

Pro

Asp

Ser

310

Lys

Gly

Met

Leu

Thr

Ala

Pro

Val

Gln

215

Ser

Phe

Arg

Asp

Pro

295

Ala

Phe

Leu

Asp

Arg

Pro

Pro

Thr

Ile

200

His

Ala

Met

Phe

Glu

280

Arg

Ala

Thr

Thr

Lys

360

Phe

Val

Asp

Phe

185

Thr

Met

Ile

Cys

Asp

265

Leu

Val

Ala

Glu

Glu

345

Arg

Val

Asn

Asp

170

Ile

Thr

Leu

Ala

Gln

250

Leu

Ala

Ser

Pro

Ile

330

Thr

Asn

Asp

Gly

155

Leu

Cys

His

Glu

Phe

235

Cys

Asp

Leu

Lys

Leu

315

Cys

Ser

Thr

Pro

Gln

Leu

Phe

Gln

Ser

220

Leu

Leu

Leu

Val

Tyr

300

Thr

Lys

Pro

Gly

Glu

Pro

Thr

Ser

Asn

205

Gly

Pro

Ile

Tyr

Pro

285

Asp

Ile

Thr

Met

Val

365

Ser

Thr

Val

Ser

190

Ile

Leu

Phe

Trp

Leu

270

Pro

Leu

Glu

Glu

Ala

350

Gly

Met

Cys

Asp

175

Gly

Thr

Pro

Ser

Gly

255

Ser

Ile

Ser

Leu

Val

335

Thr

Cys

Lys

Asn

160

Pro

Thr

Ser

Ser

His

240

Thr

Cys

Ala

Ser

Ser

320

Phe

Ala

Ile

Asp

&3



370

Ala Ala
385

Arg Gly

Lys Glu

Gly Asp

Arg Ile
450

Glu Leu
465

Val Thr

Phe Val

Leu Asp

Arg Leu
530

Ser Gly
545

Ala Pro

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

<400>

Val Lys Pro

Pro Asn Val
405

Ala Phe His
420

Ile Gly Thr
435

Lys Glu Met

Glu Gly Lys

Gly Met Trp
485

Val Leu Ser
500

Gly Ile His
515

Arg Gly Gly

Lys Ile Leu

Lys Ala Arg
565

43
584
PRT

Asp

390

Val

Val

Ile

Ile

Leu

470

Val

Pro

Ala

Ile

Arg

550

Leu

375

Gly

Met

Asp

Asp

Lys

455

Val

Asp

Gln

Trp

His

535

Arg

Ser

Gly

Glu

Gly

440

Tyr

Asp

Asp

Ala

Leu

520

Val

Gln

Penicillium chrysogenum

43

Thr

Tyr

Asp

425

Asp

Lys

His

Met

Lys

505

Asn

Leu

Leu

Glu

Tyr

410

Gly

Gly

Gly

Pro

Ala

490

Asp

Glu

Ser

Arg

Pro

395

Asn

Thr

Tyr

Leu

Asp

475

Thr

Arg

Arg

Gln

Asp
555

380

Ala

Asn

Arg

Val

Gln

460

Val

Glu

Asp

Ile

Ile

540

Leu

Glu

Glu

Trp

Thr

445

Val

Glu

Leu

Gln

Ala

525

Pro

Leu

Ile

Lys

Phe

430

Ile

Ile

Asp

Pro

Lys

510

Asn

Lys

Lys

Trp

Ala

415

Arg

Gln

Pro

Ala

Val

495

Ala

His

Ser

Ser

Cys

400

Thr

Thr

Asp

Ser

Ala

480

Gly

Val

Lys

Pro

Gln
560
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Met

Val

Glu

Ala

Ala

65

Arg

Met

Arg

Glu

Thr

145

Gly

Val

Met

Ala

Ala

Gln

Pro

Leu

50

Arg

Gly

Ala

Val

Leu

130

Pro

Pro

Ile

Glu

Glu
210

Ala

Pro

Gln

35

Gln

Trp

Met

Gly

Gly

115

Tyr

Arg

Asn

Leu

Arg

195

Leu

Pro

Pro

20

Leu

Tyr

Thr

Leu

Asn

100

Ala

Tyr

Ile

Pro

Arg

180

Gly

Gln

Arg

Ile

Leu

Gly

Tyr

Ala

85

Cys

Ile

Ala

Gly

Lys

165

Glu

Leu

Pro

Ser

Asn

Asp

Arg

Gly

70

Ser

Glu

Leu

Leu

Arg

150

Lys

Ser

Ser

Asp

Val

Pro

Ile

Ile

55

Gln

Gly

Gln

Val

Asn

135

His

Ala

Tyr

Gln

Asp
215

Gln

Gln

Thr

40

Glu

Leu

Ile

Tyr

Val

120

His

Asn

Ala

Asn

Ala

200

Val

Arg

Leu

25

Leu

Cys

Lys

Gln

Ile

105

Leu

Ser

Leu

Thr

Asn

185

Ala

Cys

Leu

10

Ser

Gly

Leu

Asp

Lys

90

Ser

Asn

Glu

Glu

Ser

170

Phe

His

Asn

Gln

Leu

Glu

Val

Glu

75

Gly

Val

Asn

Cys

Glu

155

Glu

Pro

Val

Leu

Gln

Val

Leu

Phe

60

Thr

Asp

Phe

Thr

Arg

140

Val

Thr

Thr

Leu

Gln
220

Thr

Ala

Leu

45

Pro

Asp

Arg

Phe

Tyr

125

Met

Leu

Leu

Tyr

Gln

205

Phe

Leu

Gly

30

Thr

Trp

Arg

Val

Ala

110

Thr

Leu

Thr

Glu

His

190

Asp

Thr

Ser

15

Pro

Leu

Thr

Leu

Gly

95

Ala

Pro

Phe

Gln

Glu

175

Asp

Arg

Ser

Hisg

Thr

Gln

Gly

Ala

80

Ile

Ala

Ser

Met

Leu

160

Ile

Val

Glu

Gly
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Ser

225

Asn

Val

Gly

Glu

Cys

305

Val

Ile

Glu

Ser

Leu

385

Asp

Met

Thr

Thr

Thr

Asn

Leu

Met

Thr

290

Thr

Pro

Ala

Leu

Pro

370

Thr

Thr

Ala

Ala

Gly

Gly

Ser

Cys

Leu

275

Phe

Ala

Lys

Gly

Asn

355

Thr

Thr

His

Gly

Glu

435

Asp

Asn

Arg

Cys

260

Ala

Asp

Leu

Pro

Ala

340

Met

Cys

Val

Gly

Tyr

420

Thr

Glu

Pro

Phe

245

Pro

Val

Pro

His

Ser

325

Pro

Thr

Phe

Gly

Asn

405

Gln

Phe

Ala

Lys

230

Ile

Pro

Val

Lys

Gly

310

Asn

Val

Glu

Asn

Lys

390

Ile

Leu

Ile

Ser

Ala

Gly

Pro

Thr

Ala

295

Val

Phe

Pro

Tyr

Ala

375

Val

Val

Thr

Thr

Phe

Ala

ASp

Leu

His

280

Val

Pro

Asp

Arg

Thr

360

Phe

Leu

Pro

Lys

Asp

440

Asn

Met

Arg

Phe

265

Gly

Leu

Thr

Thr

Pro

345

Ser

Thr

Pro

Val

Gly

425

Ala

Ala

Leu

Met

250

His

Ala

His

Met

Ser

330

Leu

Ser

Thr

His

Gly

410

Tyr

Glu

Glu

Thr

235

Asn

Cys

Lys

Ala

Phe

315

Asn

Met

Tyr

Asp

Ala

395

Gln

Trp

Gly

Gly

His

Leu

Phe

Ile

Ile

300

Glu

Leu

Lys

Gly

Ser

380

Arg

Arg

Asn

Val

Tyr

His

Thr

Gly

Val

285

Ser

Ala

Arg

Arg

Leu

365

Ile

Ala

Gly

Asn

Lys

445

Cys

Asn

Ser

Leu

270

Phe

Asp

Ile

Thr

Leu

350

Thr

His

Lys

Glu

Pro

430

Trp

Thr

Leu

Phe

255

Val

Pro

Glu

Leu

Gly

335

Phe

Glu

Thr

Ile

Leu

415

Glu

Leu

Ile

Val

240

ASp

Leu

Ser

Lys

Ser

320

Ile

Ala

Ala

Arg

Ile

400

Cys

Lys

Lys

Thr

86



450

Gly Arg
465

Leu Glu

Ser Val

Phe Ile

Arg Thr
530

Val Phe
545

Gly Ser

Val Leu

<210>
<211>
<212>
<213>
<400>
Met Pro
1

Arg Gln

Ser Phe

Arg Ile
50

Phe Lys Asp Ile
470

Ile Glu Glu Arg
485

Ile Gly Ile Ala
500

Ala Ile Ala Ser
515

Trp Thr Arg Asp

Val Phe Gly Glu
550

Gly Lys Val Arg
565

Ala Glu Arg Arg
580

44
525
PRT

455

Ile

Leu

Asp

Gly

Thr

535

Glu

Lys

Lys

Ile

Ala

Pro

Ala

520

Leu

Gly

Val

Ala

Penicillium chrysogenum

44

Ile Pro Ser Leu
5

Asn Pro Glu Lys
20

Thr Phe Val Gln
35

Ile Glu Gln Leu

Pro

Ile

Leu

Gly
55

Leu

Ala

Leu

40

Leu

Arg

Ala

Lys

505

Glu

Gly

Ala

Glu

Phe

Val

25

Ala

Thr

Gly

His

490

Tyr

Arg

Arg

Ser

Leu
570

Ala

10

Ile

Asp

Asp

Gly

475

Pro

Gly

Pro

His

Ser

555

Arg

Ala

Asp

Ala

Asp

460

Glu

Ser

Glu

Thr

Lys

540

Thr

Gln

Ala

Thr

Ala

Leu
60

Asn

Ile

Val

Asp

525

Ala

Val

Met

Glu

Thr

Ala

45

Glu

Ile

Glu

Val

510

Asp

Pro

Pro

Ala

Gln

Lys

Leu

Glu

Tyr

Leu

495

Gly

Glu

Gln

Val

Met
575

His

15

Gln

Arg

Arg

Pro

480

Ala

Ala

Leu

His

Thr

560

Ala

Ala

Gln

Lys

Arg
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Ile

65

Ala

Pro

Ile

Gly

Asn

145

Arg

Gly

Val

Pro

Leu

225

Ile

Val

Arg

Ala

Val

Val

Ile

Tyr

130

Glu

Arg

Cys

Lys

Leu

210

Ser

Trp

Pro

Gly

Phe

Trp

Lys

Val

115

Thr

Thr

Ala

Val

Ala

195

His

Gly

Gly

Thr

Thr
275

Leu

Ala

Glu

100

His

Thr

Pro

Leu

Thr

180

Trp

His

Ala

Arg

Ile

260

Glu

Val

Ala

85

Leu

Pro

Asp

Thr

Met

165

Thr

Glu

Val

Thr

Trp

245

Tyr

Gln

Pro

70

Gly

Leu

Glu

Ile

Leu

150

Ile

His

Tyr

His

Val

230

Gln

Ser

Glu

Asn

Gly

Tyr

Phe

Pro

135

Pro

Tyr

Glu

Lys

Gly

215

Glu

Asp

Arg

Asp

Gly

Val

Thr

Glu

120

Phe

Ser

Thr

Asn

Pro

200

Ile

Met

His

Leu

Ala
280

Tyr

Cys

Ile

105

Lys

Ile

Phe

Ser

Ile

185

Ser

Ile

His

Ser

Asn

265

Ala

Asp

Val

90

Gly

Ile

Gly

Ser

Gly

170

Thr

Asp

Asn

Pro

Ser

250

Asp

Arg

Tyr

75

Pro

Asp

Ala

Leu

Pro

155

Thr

Phe

His

Gly

Lys

235

Ser

Tyr

Ala

Val

Leu

Ser

Pro

Glu

140

Pro

Thr

Gln

Leu

Leu

220

Phe

Thr

Phe

Gly

Ala

Cys

Asp

Ser

125

Pro

Phe

Ser

Ala

Ile

205

Ala

Asp

Leu

ASp

Ala
285

Thr

Ile

Pro

110

Leu

Phe

Ala

Asn

Ser

190

His

Ala

Pro

Phe

Ala

270

Arg

Gln

Ser

95

Ser

Arg

Ser

Leu

Pro

175

Cys

Val

Ser

Lys

Met

255

His

Ala

Trp

80

His

Leu

Glu

Arg

Thr

160

Lys

Leu

Leu

Phe

Val

240

Ala

Ile

Leu
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Arg

Lys

305

Thr

Ile

Thr

Met

Pro

385

Gly

Arg

Leu

Ala

Val

465

Arg

Leu

Lys

Leu

290

Phe

Glu

Asp

Asp

Ile

370

Glu

Asp

Ala

Glu

Val

450

Val

Ala

Lys

Lys

Val

Ala

Ile

Gly

Lys

355

Glu

Ala

Val

Ser

Val

435

Val

Lys

Glu

Val

Val

Val

Glu

Gly

Ser

340

Glu

Val

Thr

Ala

Val

420

Glu

Gly

Phe

Leu

Val

500

Ile

Ser

Ile

Met

325

Val

Thr

Lys

Ala

Lys

405

Asp

Arg

Leu

Arg

Lys

485

Asgp

Val

Gly

Thr

310

Ala

Gly

Gly

Gly

Ser

390

Arg

Leu

Lys

Thr

Glu

470

Asn

Gly

Gln

Ser

295

Gly

Leu

Trp

Arg

Gly

375

Glu

Asp

Ile

Met

Asp

455

Gly

Glu

Ile

Lys

Ala

Gln

Ser

Pro

Ile

360

Asn

Phe

Pro

Lys

Leu

440

Gln

Thr

Met

Glu

Tyr

Ala

Val

Cys

Leu

345

Val

Val

Thr

Ser

Ser

425

Ala

Glu

Ala

Ala

Arg

505

Trp

Leu

Leu

Gly

330

Pro

Asp

Phe

Ala

Gly

410

Gly

Ile

Trp

Pro

Pro

490

Asn

Pro

Pro

Leu

315

Leu

Gly

Gly

Arg

Asp

395

Ala

Gly

His

Gly

Met

475

Tyr

Ala

Asp

Thr

300

Glu

Glu

Val

Val

Glu

380

Gly

Tyr

Tyr

Ala

Gln

460

Glu

Lys

Met

Lys

Pro

Arg

Val

Glu

Asp

365

Tyr

Trp

Phe

Lys

Ile

445

Arg

Leu

Ile

Gly

Ala

Ile

Tyr

Gln

Val

350

Glu

Trp

Phe

Ile

Ile

430

Gln

Val

Pro

Pro

Lys
510

Lys

Gly

Lys

335

Arg

Asp

Arg

Lys

Gln

415

Ser

Glu

Ala

Thr

Thr

495

Val

Glu

Met

320

Arg

Leu

Gly

Lys

Thr

400

Gly

Ala

Val

Ala

Leu

480

Val

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

<400>

515

45
300
PRT

520

Penicillium chrysogenum

45

Met Ile Phe

1

Leu

Tyr

Lys

Gln

65

Ser

Ser

Ser

Met

Phe

145

Gln

Glu

Ser

Ile

Arg

50

Lys

Ile

Asn

Glu

Arg

130

Asp

Leu

Thr

Tyr

Asp

35

Leu

Gly

Leu

Pro

Ser

115

Ala

Asn

Leu

Cys

Glu

Ile

20

Val

Val

Asp

Val

Ser

100

Arg

Thr

Leu

Glu

Gln
180

Pro

Phe

Asn

Arg

Cys

Leu

85

Tyr

Phe

Glu

Gly

Val

165

Gln

Ala

Asp

Asn

Gln

Val

70

Ala

Thr

Leu

Gly

Gln

150

Gly

Thr

Glu

Asp

Pro

Leu

55

Leu

Ile

Pro

Phe

Lys

135

Ser

Glu

Thr

Arg

Pro

Ser

40

Ile

Ile

Ile

His

Ser

120

Asn

Ile

Glu

Ala

Val

Pro

25

Arg

Ala

His

Gly

Glu

105

Glu

Ile

Pro

Asp

Ala
185

Leu

10

Tyr

Ser

Gly

Ser

Ala

90

Leu

Pro

Pro

Ala

Trp

170

Arg

Leu

Asp

Ile

Leu

Phe

75

Gly

Ala

Glu

Lys

Gly

155

Val

Leu

Pro

Gln

Ser

Arg

60

Asn

Gly

His

Ile

Gln

140

Met

Arg

Phe

525

Thr

Asp

Cys

45

Glu

Asp

Cys

His

Phe

125

Asn

Arg

Phe

Ser

Lys

Gln

30

Asn

Ser

Ile

Phe

Ile

110

Asp

Ile

Ser

Asn

Ser
190

Asp

15

Pro

Gln

Gly

Asn

Thr

95

Lys

Ser

Trp

Trp

Asp

175

Gly

Leu

Ile

Ala

Leu

Tyr

Gly

Ala

Leu

Ile

Lys

160

Leu

Thr

90



Thr

Gln

Arg

225

His

Phe

Asp

Leu

Gly

His

210

Val

Ile

Asp

Leu

Ser
290

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

<400>

Leu
195

Glu

Ile

Ser

Leu

Ala

275

Arg

46
502
PRT

Pro

Leu

Ala

Thr

Glu

260

Val

Asn

Lys

Val

Val

Leu

245

Thr

Val

Lys

Ala

His

Pro

230

Lys

Tyr

Pro

Pro

Val

Gly

215

Ile

Ala

Leu

Pro

Tyr
295

Thr

200

Val

Phe

Gly

Thr

Ile

280

Leu

Penicillium chrysogenum

46

Met Val Tyr

1

Pro

Pro

Ser

Ile

65

Gly

Glu

Ala

Phe

50

Asn

Leu

Leu

Ile

35

Arg

Leu

Ser

Thr

Leu

20

Ile

Ala

Pro

Arg

Ala

Leu

Asp

Thr

Arg

Ala

Glu

Glu

Gly

Val

Gly

70

Lys

Pro

Arg

Val

Arg

55

Ala

Leu

Leu

Asn

Ser

40

Arg

Val

Asp

Ile

Asn

His

Ser

Thr

265

Val

Arg

Glu

Val

25

Gly

Val

Val

Tyr

Thr

Pro

Ala

Val

250

Val

Ile

Lys

Tyr

10

Asn

Ala

Ala

Gly

Ser

His

Arg

Ser

235

Ala

Glu

Ala

Ala

Pro

Asn

Thr

Asn

Ile

75

Pro

Hisg

Ser

220

Ala

Tyr

Lys

Ile

Arg
300

Glu

Val

Val

Tyr

60

Leu

Asp

Asn

205

Tyr

Ala

Met

Tyr

Leu
285

Gly

Pro

Tyr

45

Leu

Ala

Leu

Leu

Pro

Pro

Met

Asn

270

Met

Thr

Pro

30

Asn

Cys

Ala

Tyr

Ile

Ile

Val

Arg

255

Val

Ser

Thr

15

Asp

Tyr

Gln

Asn

Val

Gly

Ser

Ser

240

Arg

Thr

Pro

Leu

Met

Ser

Asp

Asn

80

Leu

91



Ser

His

Ser

Thr

145

Thr

His

Leu

Val

Ile

225

Leu

Gly

Leu

Glu

Thr
305

Pro

Ile

Asn

130

Thr

Asn

Gln

Gly

Pro

210

Pro

Leu

Leu

Ser

Ala

290

Gly

Asp

Ile

115

Thr

Gly

Ile

Thr

Val

195

Val

Ile

Gln

Ile

Arg

275

Ser

Thr

Ser

100

Ala

Thr

Pro

Phe

Val

180

Phe

Ser

Leu

Ala

Asn

260

Arg

Pro

Val

85

Ser

Thr

Arg

Met

Gln

165

Ala

Val

Leu

Pro

Thr

245

Ala

Met

Ser

Gly

His

Gly

Ser

Lys

150

His

Ala

Cys

Tyr

Ile

230

Thr

Ala

Gly

Val

Arg
310

Pro

Ala

Asp

135

Gly

Arg

Leu

Gln

His

215

Ser

Thr

Ala

Cys

Ile

295

Leu

Ala

Glu

120

Leu

Val

Gln

Ile

Tyr

200

Thr

Thr

Ser

Pro

Asn

280

Ser

Leu

Pro

105

Lys

Ala

Tyr

Arg

Thr

185

Ile

Asn

Leu

Thr

Leu

265

Ile

Gln

Pro

90

Trp

Ser

Phe

Leu

Leu

170

Pro

Cys

Pro

Tyr

Thr

250

Lys

Thr

Arg

Gly

Ile

Asp

Leu

Thr

155

Pro

Phe

Gln

Gly

Pro

235

Asp

Glu

Gln

Glu

Met
315

His

Thr

Cys

140

His

Glu

Phe

Val

Asn

220

Pro

Phe

Ile

Trp

Asp

300

Ser

Phe

Val

125

Phe

Glu

Met

His

Arg

205

Asn

Ile

Ser

Val

Tyr

285

Glu

Met

Asp

110

Glu

Ser

Asn

Phe

Ile

190

Val

Phe

Ala

Ser

Ser

270

Gly

Val

Lys

95

Leu

Pro

Ser

Ile

Gln

175

Leu

Leu

Arg

Leu

Leu

255

Ser

Met

Glu

Ile

Gly

Arg

Gly

Ile

160

Asn

Gly

Arg

Gly

Arg

240

Arg

Glu

Thr

Ile

Val
320

92



Asp Ser

Pro Asn

Gly Tyr

Phe Lys
370

Leu Val
385

Ala Pro

Asp Ala

Pro Ala

Leu Gln
450

Lys Trp
465

Ala Ser

Gln Arg

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

<400>

Glu Gly Glu
325

Lys Pro Gly
340

Val Gln Asn
355

Thr Gly Asp

Gly Arg Ser

Ala Asp Leu
405

Ala Val Lys
420

Ala Tyr Ile
435

Ala Glu Val

Leu Arg Ser

Gly Lys Ile
485

Gln Thr Lys
500

47
1619
PRT

Val

Glu

Thr

Ile

Lys

390

Glu

Gly

Thr

Glu

Gly

470

Leu

Ile

Val

Leu

Glu

Gly

375

Glu

Ser

Val

Ile

Ala

455

Val

Arg

Tyr

Leu

Ser

360

Tyr

Leu

Ile

Tyr

Asp

440

Phe

His

His

Penicillium chrysogenum

47

Pro

Ile

345

Asn

Val

Ile

Leu

Phe

425

Ser

Val

Ile

Gln

Asn

330

Gln

Asp

Asn

Lys

Leu

410

Pro

Ala

Asn

Ile

Leu
490

Arg

Gly

Ala

Glu

Val

395

Ser

Glu

Gln

Asn

Pro

475

Pro

Glu

Ser

Phe

Ala

380

Lys

His

Gln

Thr

Gln

460

Ala

Asp

Ile

Asn

Ile

365

Gly

Gly

Pro

Glu

Glu

445

Val

Ile

Leu

Glu

Leu

350

Asgp

Tyr

His

Lys

Thr

430

Pro

Ala

Pro

Lys

Cys

335

Met

Gly

Val

Gln

Val

415

Glu

Gly

Lys

Arg

Thr
495

Glu

Ser

Tyr

Phe

Val

400

Cys

Tyr

Gln

Tyr

Asn

480

Ser

93



Met

Arg

Leu

Phe

Asn

65

Ser

Ala

Glu

Ile

Ala

145

Ala

Val

Arg

Val

Gly

Ala

Ser

Ser

Gln

50

Glu

Val

Asn

Asn

Ala

130

Phe

Glu

Ala

Pro

Ser

210

Asp

Asp

Glu

Ser

35

Ala

Ser

Ala

Thr

Phe

115

Val

Val

Gln

Leu

Val

195

Ala

Asp

Leu

Ala

20

His

Ile

Ile

Glu

Gly

100

Lys

Ile

Asn

Leu

Asp

180

Phe

Gly

Ile

Ser

Ser

Thr

Tyr

Thr

Leu

85

Arg

Ile

Leu

Arg

Gln

165

Ala

Gly

Asn

Ala

Arg

His

Gly

Lys

Arg

70

Ile

His

Pro

Pro

Tyr

150

Thr

Asp

Ile

Thr

Ile

Ser

Pro

Pro

Ser

55

Leu

Gly

Leu

Val

Asn

135

Thr

Asp

Ile

Glu

Ser

215

Ile

Ser

ASp

Trp

40

Ile

Cys

Thr

Thr

Gly

120

Gly

Ile

Ile

Gly

Gln

200

Thr

Leu

Leu

Ser

25

Pro

Pro

Ser

Asp

His

105

Leu

Pro

Val

Glu

Lys

185

Leu

Ala

Phe

Ile

10

Phe

Ile

Glu

Gln

Ser

90

Asn

Ser

Leu

Pro

Asn

170

Leu

Glu

Tyr

Thr

Glu

His

Arg

Ser

Val

75

Arg

Ala

Arg

Met

Met

155

Ser

Gln

Asp

Asp

Ser

Lys

Gln

His

Leu

60

Lys

Ala

Ile

His

Ala

140

Thr

Gln

Leu

Leu

His

220

Gly

Leu

Leu

Leu

45

Lys

Ala

Gly

Arg

Gly

125

Val

Thr

Ala

Asp

Thr

205

Pro

Thr

Leu

Ser

30

Ile

Ala

Ala

Leu

Gln

110

Lys

Ala

Asn

Asp

Asn

190

Phe

Pro

Ser

Tyr

15

Ala

Ser

Asn

Thr

Ile

95

Phe

Pro

Val

Thr

Ala

175

Gly

Arg

Asn

Gly

Leu

Leu

Thr

Asn

Thr

80

Asp

Leu

Arg

Leu

Val

160

Val

Thr

Val

Ser

Thr

94



225

Lys

Ala

Met

Pro

Ser

305

Tyr

His

Ala

Phe

Ile

385

Gly

Pro

Pro

Ala

Lys

Thr

Met

Ile

290

Met

Tyr

Arg

Gly

His

370

Ala

Arg

Val

Ala

Phe
450

Leu

Ile

Pro

275

Leu

Phe

Ala

Pro

Gly

355

Cys

Ala

Ile

Thr

Phe

435

Asn

Val

Glu

260

Leu

Ala

Trp

Thr

Asp

340

Gly

Val

Pro

Val

Gln

420

Glu

Glu

Pro

245

Ser

Asn

Gly

Asp

Pro

325

Ala

Leu

Val

Pro

Gly

405

Asn

Gly

Ser

230

Ile

Val

His

Gly

Ala

310

Thr

Val

Pro

Leu

Arg

390

Pro

Gly

Tyr

Gly

Thr

Glu

Val

Ala

295

Val

Met

Lys

Pro

Pro

375

Asp

Glu

Met

Leu

Trp
455

Thr

Leu

Gly

280

Thr

Gln

His

Gln

Thr

360

Ser

Tyr

Val

Leu

Thr

440

Phe

Tyr

Ser

265

Gly

Ile

Ala

Gln

Ser

345

Leu

Tyr

Lys

Ala

Gly

425

Pro

Asp

Asn

250

Glu

Ile

Cys

Pro

Met

330

Ala

Ala

Gly

Leu

Ile

410

His

Gly

Thr

235

Leu

Thr

Met

Cys

His

315

Ile

Ile

Val

Met

Asp

395

Leu

Ile

Gly

Gly

Ile

Asp

Arg

Pro

300

Thr

Leu

Gln

Gln

Thr

380

Arg

Thr

Cys

Lys

Asp
460

Ala

Thr

Ser

285

Ser

Lys

Ala

Phe

Leu

365

Glu

Pro

Glu

Ile

Ile

445

Leu

Gly

Cys

270

Ile

Phe

Pro

Glu

Ile

350

His

Cys

Gly

Ser

Arg

430

Asp

Gly

Thr

255

Leu

Phe

Asp

Thr

Ala

335

Cys

Ser

Met

Thr

Gly

415

Gly

Thr

His

240

Ile

Asn

Ser

Pro

Trp

320

Glu

Asn

Thr

Pro

Ser

400

Asn

Ser

Ser

Leu
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Asp

465

Asn

Leu

Glu

Gly

Gln

545

Ala

Gln

Thr

Gly

Glu

625

Val

Phe

Asp

Asp

Arg

Thr

Thr

Val

530

Ile

Leu

Arg

Thr

Ala

610

Lys

His

Val

Gln

Asp

Gly

Ser

Leu

515

Val

His

Val

Ile

Pro

595

Pro

Met

Val

Glu

Leu
675

Asn

Gly

Ala

500

Ala

Ile

Glu

Val

Lys

580

Leu

Leu

Ile

Gln

Asn

660

Asp

Tyr

Glu

485

Lys

Phe

Val

Ala

Tyr

565

Leu

Ala

Ser

Arg

Ile

645

Leu

Gly

Leu

470

Ile

Asp

Ser

Thr

Leu

550

Met

Ala

Ser

Ala

Ser

630

Asn

Asp

Tyr

Tyr

Ile

Pro

Val

Pro

535

Gln

Asp

Asp

Arg

Leu

615

Val

Pro

Asp

Leu

Ile

Ser

Glu

Pro

520

Pro

Pro

Gly

Arg

His

600

Ile

Leu

Arg

Asp

Val
680

Thr

Pro

Ser

505

Asp

Gly

Ile

Val

Leu

585

Tyr

Pro

Ser

Asp

His

665

Pro

Gly

Val

490

Pro

Glu

Phe

Ile

Pro

570

Ser

Glu

Lys

Lys

Gly

650

Val

Ser

Arg

475

Glu

Leu

Val

Thr

His

555

Lys

Leu

Ala

Lys

Lys

635

Leu

Thr

Arg

Ser

Val

Tyr

Leu

Arg

540

Gln

Ala

Asp

Val

Pro

620

Ala

Ala

Pro

Ile

Lys

Glu

Gly

Gln

525

Pro

Pro

Asn

Thr

Cys

605

Cys

Asn

Gln

Ala

Ile
685

Glu

Asn

Arg

510

Glu

Asp

Lys

Asn

Leu

590

Pro

Val

Thr

Val

Glu

670

Pro

Val

Ala

495

Val

Val

Leu

Trp

Lys

575

Thr

Pro

Ile

Pro

Val

655

Leu

Leu

Ile

480

Val

Thr

Val

Arg

Pro

560

Ile

Thr

Thr

Asp

Asp

640

Leu

His

Lys
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Gly

Asn

705

Gln

Glu

Leu

Phe

Glu

785

Asp

Asn

Pro

Glu

Met

865

Val

Tyr

Pro

690

Glu

Arg

Glu

Ser

Leu

770

Gln

Gly

Pro

Met

Cys

850

Leu

Ser

Lys

Met

Ala

Arg

Val

Ala

755

Ala

Lys

Gly

Ile

Lys

835

Ser

Val

Pro

Glu

Pro

Ile

Val

Ser

740

Gly

Gly

Ile

Val

Ile

820

Arg

Asn

Val

Ile

Gly
900

Val

His

Arg

725

Ser

Arg

Asp

Ile

Glu

805

Leu

Ala

Arg

Phe

Leu

885

Met

Asp

Ala

710

Gly

Gly

Met

Ile

Glu

790

Leu

Val

Phe

Phe

Ala

870

Ala

Ser

Phe

695

Arg

Ile

Thr

Val

Leu

775

Ala

Pro

Leu

Gln

Pro

855

Val

Ile

Pro

Tyr

Asn

Phe

Asp

Ser

760

Phe

Val

Gly

His

Trp

840

Ile

Met

Ile

Met

Gly

Ser

Ala

Phe

745

Gln

His

Asp

Cys

Leu

825

Met

Arg

Ser

Phe

Trp
905

Lys

Asp

Val

730

Phe

Leu

His

Val

Glu

810

Phe

Val

Glu

Ala

Lys

890

Gly

Pro

Gly

715

Thr

Ala

Arg

Ser

Lys

795

Lys

Pro

Phe

Asn

Arg

875

Trp

Pro

Asp

700

Asp

Leu

Ala

Arg

Thr

780

Ala

Thr

Thr

Ala

Leu

860

Leu

Leu

Tyr

Gln

Leu

Ser

Gly

Glu

765

Val

Ala

Tyr

Val

Tyr

845

Ile

Cys

Val

His

Ala

Ser

Cys

Gly

750

Phe

Gly

Lys

Ser

Phe

830

Val

Ala

Ser

Ile

Thr
910

Ala

Pro

Ser

735

Asp

Gly

Ala

Gly

Ser

815

Phe

Val

Arg

Gln

Gly

895

Arg

Ile

Ile

720

Pro

Ser

Ile

Ile

Glu

800

Thr

Phe

Ala

Leu

Ile

880

Arg

Trp
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Trp Leu Thr Gln Lys Ala Thr Gln Val Cys Gly Lys Gly Leu Phe Asn
915 920 925

Asn Tyr Asn Trp Ser Arg Ile Leu Phe Tyr Arg Leu Met Gly Ala Lys
930 935 940

Ile Gly Lys Asn Val Thr Val Ser Ala Ser Ala Lys Leu Gly Glu Tyr
945 950 955 960

Asp Leu Ile Glu Ile Gly Asp Asn Val Val Leu Asp Thr Cys Val Cys
965 970 975

Arg Pro Phe Ala Val Glu Arg Asn Thr Ser Met Leu Leu Lys Arg Ile
980 985 990

Arg Ile Gly Lys Asp Ser Ser Val Gly Ile Lys Ser Ile Val Ala Pro
995 1000 1005

Gly Ala Asp Ile Pro Glu Arg Thr Cys Ile Gly Pro Asn Ser Ser
1010 1015 1020

Ser Trp Glu Leu Gln Asp Ala Asp Glu Ser Asn Arg Gln Leu Leu
1025 1030 1035

Thr Ser Gln Ile Pro Lys Pro His Trp Leu Trp Ile Leu Phe Ile
1040 1045 1050

Val Glu Pro Ile Lys Leu Val Thr Trp Thr Ala Thr Arg Ile Thr
1055 1060 1065

Trp Met Ala Gly Leu Ile Pro Met Val Leu Gln Phe Pro Thr Pro
1070 1075 1080

Ala Ala Asp Met Phe Arg Ser Thr Leu Asp Trp Tyr Thr Ser Asp
1085 1090 1095

His Arg 1Ile Ala Tyr His Ile Thr Ala Arg Ile Cys Arg Ala Val
1100 1105 1110

Gly Gly Pro Ile Val Leu Phe 1Ile Ala Val Leu Val 1Ile Lys Phe
1115 1120 1125

Phe Leu Asp Leu Ile Cys Gly Lys Pro Lys Pro Gly Pro Ala Ser



Lys

Ile

Arg

Lys

Val

Ser

Ile

Leu

Ala

Thr

Ser

Ser

Glu

Lys

1130

Gln
1145

Leu
1160

His
1175

Val
1190

Asp
1205

Arg
1220

Val
1235

Pro
1250

Leu
1265

Gly
1280

Thr
1295

Ser
1310

Lys
1325

Thr
1340

Thr

Pro

Tyr

Gly

Phe

Ser

Ile

Gly

Leu

Ser

Thr

Pro

Met

Val

Thr

Ala

Glu

Lys

Asp

Thr

Gly

Ala

Arg

Lys

Thr

Asn

Pro

Thr

Arg

Gly

Phe

His

Leu

Leu

Asp

Thr

Arg

Gly

Ser

Ser

Thr

Gln

Gln

Asp

Val

Val

Ile

Val

Gly

Ile

Asn

Gly

Thr

Ser

Glu

Ile

1135

Lys
1150

Ile
1165

Ser
1180

Tyr
1195

Glu
1210

Thr
1225

Thr
1240

Gly
1255

Gly
1270

Glu
1285

Ala
1300

Gly
1315

Lys
1330

Ala
1345

Ile

His

Met

Trp

Val

Ser

Met

Arg

Glu

Ala

Pro

Ser

Gln

Glu

Arg

Glu

Ala

Pro

Gly

Asp

Val

Gln

Tyr

Ile

Thr

Glu

Thr

Gln

Ser

Leu

Val

Ser

Asn

Gly

Gly

Ala

Pro

Gln

Ile

Asp

Tyr

Asp

Ala

Thr

Arg

Val

Asp

Tyr

Asp

Met

Ser

Phe

Ile

Glu

Tyr

Ile

1140

Val
1155

Arg
1170

Ala
1185

Gly
1200

Val
1215

Gly
1230

Arg
1245

Ile
1260

Asn
1275

Pro
1290

Gly
1305

Arg
1320

Gly
1335

Asp
1350

Leu

Leu

Leu

Pro

Val

Arg

Val

Gly

Thr

Ser

Asp

Ser

Ser

Thr

Ala

Thr

Gly

Val

Phe

Asp

Val

Ser

Val

Ser

Gly

Pro

Lys

Cys

Gln

Gly

Gly

Thr

Gly

Arg

Ala

Gly

Trp

Thr

Ser

Thr

Asp

Lys
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Pro

Leu

Val

Ala

Gln

Ile

Ile

Gly

Phe

Val

Tyr

His

Leu

Cys

Phe
1355

Arg
1370

Thr
1385

Leu
1400

Gly
1415

Leu
1430

Ile
1445

Ser
1460

Leu
1475

Gly
1490

Tyr
1505

Ala
1520

Thr
1535

His
1550

Gly

Met

Thr

Arg

Ala

Ser

Leu

Tyr

Leu

Leu

Arg

Asn

Leu

Leu

Arg

Trp

Val

Thr

Trp

Val

Cys

His

Ser

Leu

Leu

Gly

Gly

Asn

Ala

Gln

Tyr

Val

Arg

Ile

Ile

Trp

Cys

Pro

Leu

Ser

Asp

Ser

Phe

Ile

Trp

Leu

Pro

Thr

Lys

Asp

Glu

Met

Gly

Pro

Arg

Arg

Tyr
1360

Val
1375

Leu
1390

Gln
1405

Phe
1420

Val
1435

Trp
1450

Lys
1465

Thr
1480

Ile
1495

Ala
1510

Ser
1525

Val
1540

Gly
1555

Arg

Ile

Leu

Tyr

Val

Ala

Ala

Ser

Leu

Ser

Lys

Ile

Ala

Gly

His

Tyr

Thr

Ser

Leu

Gln

Val

Ser

Ile

Gly

Ile

Phe

Val

Phe

Glu

Ser

Val

Asp

Tyr

Val

Val

Tyr

Lys

Ser

Gly

Phe

Asp

Glu

Ala

Thr

Leu

Ala

Gly

Val

Gly

Asn

Asp

Ala

Lys

Thr

Asp

Leu

Asn
1365

Phe
1380

Phe
1395

Ala
1410

Thr
1425

Leu
1440

Arg
1455

Gln
1470

Cys
1485

Tyr
1500

Asp
1515

Glu
1530

Ala
1545

His
1560

Tyr

Ala

Ser

Gly

Leu

Ala

Arg

Arg

Tyr

Ile

Cys

Pro

Ser

Thr

Tyr

Val

Leu

Phe

Ala

Phe

Lys

Trp

Asp

Ser

Ala

Asp

Leu

Leu

Val

Ile

Phe

Lys

Ser

Ala

Glu

Gln

Gly

Trp

Ile

Leu

Val

Lys
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Val

Gly

Val

Trp

Gly Asp
1565

Ala Ser
1580

Leu Ser
1595

Pro Ala
1610

<210> 48
<211> 634
<212> PRT

<213>

<400> 48

Met

1

Ala

Ala

Leu

Met

65

Leu

Val

Asp

Val

Asp Ile

Leu Ser

Thr Asp
35

Ser Glu
50

Leu Glu

Trp Phe

Asp Arg

Thr Val

115

Tyr Ala

Arg Ser Ile

Met Gly Gln

Gly Asp His

Glu Gly Phe

Leu

Val

20

Leu

Arg

Arg

Glu

Met

100

Gly

Leu

Ser

Ala

Arg

Ile

Ala

Gln

85

Ala

Val

Ser

Glu

Ala

Thr

Ala

Val

70

Lys

Ala

Phe

Lys

Leu Arg Ala Gly Ser

157

Asp Ala Cys Leu Leu

158

Val
160

0

5

Glu Asp Gly Asp

0

1575

Glu

1590

Thr

1605

Glu Trp Lys Arg Val

16l

Val

Gly

Ile

Lys

55

Glu

Thr

Leu

Thr

Leu

5

Penicillium chrysogenum

Gly

Ala

His

40

Leu

Val

Trp

Leu

Thr

120

Gly

Ala

Tyr

25

Ser

Asgp

Glu

Ser

Lys

105

Asn

Ala

Pro

10

Leu

Asp

Gly

Gly

Tyr

90

Ser

Ser

Val

Ala

Asn

Lys

Ser

Arg

75

Gly

Arg

Pro

Ala

Val

Ala

Ala

Thr

60

Ala

Gln

Asp

Glu

Ala

Ala

Lys

Ala

45

Thr

Thr

Leu

Ile

Met

125

Met

Met

Leu

30

Ala

Ile

Thr

Lys

Asn

110

Val

Ile

Ala

15

Ala

Lys

Tyr

Asp

Asp

95

Pro

Met

Asn

Arg Leu Met Ser

His Thr Leu

Leu Gln Gly

Ser

Ile

Arg

Lys

Ala

80

Leu

Gly

Thr

Thr

101



Asn

145

Lys

Leu

Gly

Leu

Ile

225

Asn

Asn

Phe

Gly

Lys

305

Leu

His

Glu

130

Leu

Leu

Pro

Ala

Gly

210

Tyr

Met

His

His

Gly

290

Glu

Cys

Lys

Lys

Arg

Ile

His

Ile

195

Leu

Thr

Leu

Ser

Gly

275

Thr

Val

Arg

Cys

Phe
355

Asp

Ile

Phe

180

Glu

Ala

Ser

Thr

Lys

260

Thr

Leu

His

Tyr

Ile

340

Arg

Asp

Ser

165

Thr

Pro

Ala

Gly

Leu

245

Tyr

Ala

Cys

Asp

Leu

325

Val

Glu

Thr

150

Thr

Leu

Ile

Ala

Thr

230

Ile

His

Phe

Leu

Ser

310

Leu

Ala

Arg

135

Phe

Ala

Ser

Thr

Lys

215

Thr

Thr

Pro

Phe

Gly

295

Gly

Ala

Ser

Phe

Thr

Asp

Leu

Ser

200

Arg

Gly

Ser

Phe

Thr

280

Arg

Ala

Thr

Gly

Asn
360

His

Leu

Gly

185

Gly

Ser

Lys

Asn

Arg

265

Gly

Lys

Thr

Pro

Asn

345

Val

Cys

Cys

170

Ser

Thr

Pro

Pro

Pro

250

Val

Leu

Phe

Arg

Pro

330

Gly

Pro

Val

155

Gln

Phe

Leu

Lys

Lys

235

His

Tyr

Cys

Ser

Ile

315

Ser

Leu

Glu

140

Asn

His

Glu

Gln

Asp

220

Ala

Ser

Ser

Ala

Ala

300

Leu

Pro

Arg

Ile

Val

Val

Gly

Gln

205

Leu

Cys

Ala

Pro

Ala

285

Ser

Tyr

Tyr

Gly

Arg
365

Ser

Cys

Ala

190

Phe

Ser

Ala

Asp

Leu

270

Ile

Lys

Ile

Asp

Glu

350

Glu

Gly

Val

175

Glu

Ser

Leu

Ile

Val

255

Pro

Gly

Phe

Gly

Gln

335

Ile

Phe

Ser

160

Asp

Ala

Pro

Leu

Arg

240

Ser

Leu

Asn

Trp

Glu

320

Asp

Trp

Tyr
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Arg

Trp

385

Glu

Tyr

Glu

Tyr

Phe

465

Asp

Arg

Cys

Ser

Pro

545

Lys

Glu

Ser

370

Gly

Asp

Arg

Gly

Leu

450

Gln

Glu

Trp

Arg

Gly

530

Glu

Lys

Lys

Thr

Ala

Asp

Asp

Glu

435

Gly

Lys

Ser

Lys

Ile

515

Tyr

Val

Gly

Val

Glu

Gly

Thr

Pro

420

Ala

Asn

Gly

Gly

Gly

500

Glu

Asp

Glu

Val

Ala
580

Gly

Lys

Phe

405

Ala

Ile

Glu

Asgp

Trp

485

Glu

Gly

Gly

Thr

Pro

565

Thr

Val

Val

390

Ile

Thr

Gly

Gly

Leu

470

Val

Asn

Val

Gln

Glu

550

Ser

Gly

Ala

375

Gly

Val

Gly

Arg

Ala

455

Phe

Arg

Val

His

Ala

535

Leu

Tyr

Val

Lys

Phe

Lys

Phe

Val

440

Thr

Gln

Phe

Ser

Asp

520

Gly

Met

Ala

Thr

Phe

Ser

Tyr

Cys

425

Arg

Glu

Arg

Gln

Ala

505

Ala

Ala

Ser

Leu

Phe
585

Asp

Gly

Asp

410

Val

Asp

Glu

Thr

Asp

490

Gly

Val

Ala

Thr

Pro

570

Lys

Asn

Pro

395

Thr

Arg

Arg

Lys

Gly

475

Arg

Glu

Val

Gly

Leu

555

Arg

Gln

His

380

Ile

Asn

Ala

Gly

Leu

460

Asp

Val

Ile

Tyr

Ile

540

Cys

Leu

Ala

Gly

Arg

Thr

Ala

Met

445

Leu

Leu

Gly

Arg

Gly

525

Thr

Lys

Val

Lys

Val

Arg

Glu

Leu

430

Leu

Arg

Val

Asp

Asp

510

Val

Leu

Ala

Arg

Gly
590

Gly

Phe

Met

415

Gly

Ile

Asp

Val

Thr

495

His

Lys

Glu

Leu

Leu

575

Asp

Ala

Leu

400

Pro

Gln

Glu

Val

Gln

480

Phe

Ile

Leu

Ser

Lys

560

Thr

Leu

103



Ala

Tyr

Ala
625

Lys

Trp
610

Glu

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

<400>

Lys
595

Leu

Ile

49
595
PRT

Gly Trp Asn Pro Arg

600

Asn Gly Thr Lys Tyr

615

Glu Ser Gly Lys Ala

630

Penicillium chrysogenum

49

Met Ser Ser

1

Ser

Phe

Arg

Gln

65

Pro

Ser

Ala

Leu

Val

Phe

Ile

Gln

50

Pro

Ala

Asn

Glu

Asp

130

Asp

Thr

Asp

35

Leu

Gly

Leu

Pro

Pro

115

Ala

Glu

Asn

Phe

20

Ala

Val

Asp

Phe

Arg

100

Lys

Ser

His

Asn

Asp

Glu

Arg

Cys

Phe

85

Ser

Leu

Ala

Ala

Met

Gly

Asp

Thr

Val

70

Gly

His

Ile

Gly

Ile

Leu

Pro

Pro

Leu

55

Leu

Ile

Pro

Leu

Arg

135

Asp

Pro

Lys

Ser

40

Ile

Leu

Ile

Gln

Thr

120

Gly

His

Gln Asp Ser Gly Gly Asp Ile Leu

605

Gln Lys Leu Glu Glu Gln Ser Trp

Lys

Gln

Pro

25

Arg

Ala

His

Gly

Glu

105

Thr

Ile

Cys

Ile

Glu

10

Tyr

Ser

Gly

Leu

Ala

90

Leu

Arg

His

Ala

Ala

Asn

Phe

Leu

Gly

75

Gly

Asp

Asp

Pro

Gln

620

Tyr

Gln

Thr

Lys

60

Asn

Gly

His

Ala

Ala

140

Leu

Ser

Asn

Ala

45

Ala

Ser

Val

Val

Leu

125

Gln

Phe

Asp

Gln

30

Ala

His

Ile

Tyr

Leu

110

Pro

Val

Leu

Leu

15

Pro

Gln

Asn

Leu

Met

95

Ser

Ser

Cys

Trp

Leu

Leu

Phe

Val

Tyr

Gly

Leu

Val

Leu

Tyr

104



145

Glu

Ala

Trp

Met

Ser

225

Pro

Gly

Phe

Lys

Ile

305

Tyr

Phe

Met

Asp

Leu

Arg

Leu

Tyr

210

His

His

Ala

Val

Tyr

290

Asn

Val

Arg

Thr

Pro
370

Gly

His

Lys

195

Pro

Tyr

Pro

Leu

Met

275

Gln

Gln

Gly

Ser

Glu

355

Gly

Tyr

Asn

180

Phe

Thr

Ala

Val

Trp

260

Pro

Ile

Ser

Val

His

340

Val

Ser

Ser

165

Asn

Ala

Ser

Leu

Ser

245

Thr

Arg

Ser

Ser

Ala

325

Ile

Gly

Ile

150

Ser

Phe

Asp

Gly

Val

230

Arg

His

Phe

Glu

Val

310

Gly

Asn

Val

Gly

Ala

Ala

Pro

Thr

215

Ser

Leu

Leu

Glu

Thr

295

Pro

Ala

Pro

Thr

Arg
375

Gly

Asn

Val

200

Gly

Gln

Ile

Phe

Val

280

Tyr

Ile

Pro

Met

Phe

360

Cys

Gln

Leu

185

Val

Gly

His

Ser

Pro

265

Asn

Leu

Gly

Ile

Gly

345

Gln

Ile

Phe

170

Leu

Ala

Leu

Arg

Leu

250

Val

Asp

Val

Asp

Asp

330

Tyr

Thr

Ala

155

Cys

Cys

Gln

Pro

Thr

235

Pro

Arg

Phe

Pro

Leu

315

Gly

Ala

Arg

Gly

Ala

Phe

Ala

Lys

220

Ile

Met

Tyr

Leu

Ala

300

Leu

His

Cys

Trp

Tyr
380

Met

Gly

Thr

205

Ala

Tyr

Phe

Gly

Ala

285

Ile

Lys

Ser

Gln

Gly

365

Glu

Asn

Glu

190

Pro

Ala

Tyr

His

His

270

Ala

Ile

Ser

Met

Ile

350

Gln

Ala

Gly

175

Ser

Ala

Ile

Glu

Leu

255

Pro

Val

His

Leu

Gln

335

Trp

Gln

Arg

160

Asp

Asp

Ala

Leu

Val

240

Phe

Leu

His

Ala

Arg

320

Gln

Gly

Gly

Leu

105



Val

385

Leu

Asp

Val

Lys

Leu

465

Asp

Pro

Gln

Glu

Ser

545

Phe

Pro

Val

Gln

Tyr

Ala

Lys

Val

450

Gln

Gly

Ser

Gln

Glu

530

Gln

Glu

Ala

Ala

Pro

Val

Leu

Gln

435

Arg

His

Val

Val

Leu

515

Ile

Met

Gly

Gly

Val
595

Asp

Arg

Glu

420

Gly

Gly

Pro

Gly

Arg

500

Ala

Pro

Asn

Glu

Ala
580

Gly

Gly

405

Pro

Gln

Trp

Gly

Glu

485

Arg

Arg

Arg

Ser

Gly

565

Glu

Lys

390

Pro

His

Tyr

Gln

Ile

470

Val

Leu

Tyr

Thr

Tyr

550

Ser

Met

Thr

Gly

Gly

Tyr

Val

455

Leu

Pro

Thr

Lys

Ala

535

Arg

Ala

Ser

Val

Leu

Trp

Ile

440

Ala

Asp

Arg

Gly

Ala

520

Ser

Glu

Ala

Pro

Gln

Leu

Phe

425

Val

Pro

Ala

Ala

Glu

505

Leu

Gly

Met

Ala

Val
585

Gly

Thr

410

Arg

Gly

Ala

Gly

Phe

490

Gln

Asp

Lys

Val

Thr

570

Ser

Asp

395

Ala

Thr

Arg

Glu

Val

475

Val

Val

Gly

Ile

Ala

555

Ala

Leu

Asn

Tyr

Gly

Thr

Val

460

Ile

Val

Tyr

Gly

Gln

540

Ser

Ala

Ile

Cys

Lys

Asp

Lys

445

Glu

Gly

Arg

Asn

Val

525

Arg

Leu

Arg

Pro

Ser

Gly

Ile

430

Glu

Gly

Val

Ser

Tyr

510

Val

Phe

Leu

Arg

Glu
590

Gly

Arg

415

Ala

Leu

Val

Asn

Arg

495

Ser

Phe

Lys

Ser

Gly

575

Gly

Glu

400

Thr

Tyr

Ile

Leu

Lys

480

Asp

Arg

Val

Leu

Arg

560

Leu

Arg

106



<210> 50
<211> 300
<212> PRT

<213> Penicillium chrysogenum

<400> 50

Met Glu Ala Arg Leu Ala
1 5

Trp Phe Glu Thr Leu Gly
20

Glu Asp Arg Val Ala Ala
35

Tyr Arg Gln Leu Ala Glu
50

Glu Met Gly Leu Arg Lys
65 70

Cys Tyr Gln Tyr Ile Glu
85

Pro Val Val Val Leu Asn
100

Ala Val Gln Lys Ser Ser
115

Gly Ser Arg Ser Leu Ser
130

Ser Arg Asn Pro Ala Leu
145 150

Asn Lys Asp Pro Ser Ser
165

Phe Thr Ser Gly Ala Gln
180

Arg Ala Glu Lys Ser Val

Leu

Asn

Ile

Arg

55

Val

Asn

Cys

Ala

135

Pro

Thr

Ser

Glu

Leu

Phe

Phe

40

Ser

Asp

Phe

Thr

Lys

120

His

Glu

Gly

Val

Pro

Gln

Ile

25

Pro

Lys

Cys

Leu

Tyr

105

Leu

Ile

Leu

Val

Phe

185

Glu

Gly

10

Asp

Trp

Ile

Val

Gly

90

Ile

Val

Asn

Arg

Glu

170

Met

Asp

Ser

Lys

Gln

Leu

Gly

75

Gly

Pro

Phe

Ala

Arg

155

Met

Lys

Val

Lys

Gln

Ser

Ala

60

Val

Gly

Arg

Val

Leu

140

Val

Gln

Asp

Leu

Glu

Ala

Val

45

Lys

Met

Arg

Glu

Ala

125

Cys

Val

Ser

Ser

Asn

Pro

Ser

30

Arg

Ala

Ala

Ile

Leu

110

Ser

Gly

Asn

Tyr

Met

190

Leu

Ala

15

Gln

Leu

Met

Gly

Gly

95

Met

Asp

Asp

Phe

Ser

175

Leu

Gln

Leu

Tyr

Ser

Leu

Asn

80

Cys

Ser

Ile

Gln

Gly

160

Ala

Leu

Phe

107



195

Thr Ser

210

Gly

Asn Leu Leu

225

Pro Thr Asp

Leu Val Leu

Phe Ser

275

Pro

Glu
290

Ser Asn

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

51
2350
DNA

<400> 51

atgcctgatt
cgcgaacgtc
gacgggtttt
tccaaagacc
gcaaaactat
gccgagtacc
accatccgeg
tggaaaatca
ttggagcttg
ctcacggcga
gttgcgcaat

catccgttta

Thr Thr

Asn Asn

Gly

Ala

200

Ser Pro

215

Arg Phe

230

Ile Ile

245

Gly Phe

260

Asp Phe

Ala Thr

tcacggataa
aaaaatccaa
tggtacgaca
aacaacaaaa
tacgccaaat
tggtcgacga
aacaagccag
tcggtgcata
aggcgcgttg
gcaaatggtg
tgcttctecce

ttgtgcaagt

Cys

Leu

Phe

Val

Cys Pro

Ala Ser

Val
280

Asp

Leu Leu

295

Penicillium chrysogenum

tcttegteca
catcgcaacc
agctcgcatc
cctcteecaga
gaaagacaca
cgtgtcacct
tgaagaacag
tgcacagacg
ggataaccgg
gaatggcagc
ggatcctagce

tcgggatatg

Lys Ala Ala

Val Gly Asp

235

Pro Leu

250

Pro

Phe
265

Val His

Arg Lys Phe

Gly Val Pro

agccaaccag
gaagagctag
ctgcccataa
ccggaaaggt
cacaaatgga
tacttcctge
caggcgcact
gaactgggac
accaaggagt
ttgggtegtt
tcgcecggatce

aagacacatc

205

Met
220

Leu Ser

Ala Met His

Phe His Cys

Ser
270

Gly Ser

Val Ser Thr

285

Thr
300

atggaccaac
gccagcattt
tacaacagga
tcaagctagg
gccatctcga
acatggagat
ggctgcectt
acgggagtaa
tcgtgctgea
tagctaacca
aatatgtttc

aacccttgaa

Hig Ile

Thr
240

Leu

Phe
255

Gly

Ile Val

Ile Leu

aacactagcc
gttgggctca
gccacttttc
agttgcgcge
ataccagatg
gttcatcacg
gatcgagtta
tgttcgtggce
tagcccgact
tgctattgtg
gcatggtcct

tgggattgtt

60

120

180

240

300

360

420

480

540

600

660

720

108



gttggagata
gaccagttca
gaattccaca
ataccaagcc
tggtgcaccg
gtgtgcgacg
tggactatcc
actacacagg
gcaatttcaa
ccattttcgc
gtggcgggag
gtgataattg
ctgtcgggtc
ttcgcaacaa
tggacattgt
tacggtcgaa
atcaaaaagc
ccaaatcatg
ccgaatcgat
cacccaccaa
acgaaagctt
ggacaatcca
tcgagtccag
gatgattcct
cagaattagc
cgaggatcta
gaattattgg

caagttatag

ttggcccgaa
ggtttgtttc
ctccecgcecatg
agagaagcca
cgctagactc
gcagttccaa
gactgtccaa
tcttgcgatg
ttctttaget
cgcggatgga
tgggttgatc
gatgattacg
gcctgatacc
gcgcegtceca
taagagcttt
cacttgaaac
ggaactggaa
acaggagata
catcgtagcg
aaatgtccta
cgaatgtaag
gtcctcecegea
gacctgatgg
gattacttat
cgtagctgac
tttaaccggg

gaggatgaga

atatggctat
tcggctatac
ttatcacgat
gctctggtet
gtccttgcecac
gaccgagatg
attcggatcc
cagacagtat
catatgcaca
attgagacgt
caggttaata
cagcaagttg
cctgggattg
gaatcagaaa
gagctgagag
taataaccga
tagtcttctc
tcattataca
accttctteg
tgggactgtt
ccagcagcaa
ccaacgccgt
cgcgtatacg
tggacaggtg
acgagtctag
ctcatcggtt

ttgtgaaggg

attactatgg
cctacaattc
actcgaaggt
atggatcact
gggcagtcac
gcgacaagac
tgcctctect
acaaaaacgc
gcatgtcctce
gtcgacgtgc
atgactacct
cggcgtatgt
atgagactga
agcggactta
ctactgccat
caggcatacg
atccagcttc
gtgactgacc
acgccctcetce
accgcttatt
cagactcacc
ctcccagaca
accacacgcc
agtgattaag
tgcactgggc

gaatccgcta

gagtggggat

acaatgccta
tcttcactaa
cgaccttaac
gacctatgtg
cgttgcagtg
gggaccggag
tgccacgacg
acgacaggat
cggattgaag
gatgggtggg
ctccaagcca
gattaagaag
tgctcgattc
cgatatcctg
ggcaagttct
atgcatacga
acaaactaag
gaagacaaac
aaacgacaaa
cgcactatac
aatcatccac
gatctggatt
gtaacactgg
tcgattgtga
cggtacgatg
aatcggatta

aatgggcgtg

tatgctattt
taatatgcta
acaggaattt
cggtcgaaca
cggtacagca
atgtctgttt
tttgcacttc
atcgaggagg
agcctgtgta
catgggtttg
actgttgagg
atgactgctg
aaagagttta
aacagtgatt
acaaaactca
acagagagtg
tcgaggtaag
tcagcacaat
accctctetg
agcatggaga
acaaactaac
ccctagegag
ttgattcatg
tgatctgatg
gccgtgttta
cattcaatcc

gtatattgtc

109

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

2350



<210> 52

<211> 1547
<212> DNA
<213>

<400> 52
atgtctgttt

tattacaaag
atctcaccat
gatgtactct
aagcgccacg
ctagacggcc
atcgtcgtca
tgcggaaact
cgctttette
gatggtgaga
ggctgtagcet
ttacattgtg
tgctgctgtg
gaaagctccc
gtcaatttat
gataggatca
agaggaaaac
tctctaaaac
agcgectgtg
accagcacgc
gctcgaagtt
ttgtgtatat
ttgcgaattt
aggttatggg
gtcgtgacgt

ccgtcaatca

ccaacgtgce
attcacatcg
tttgtgagga
atgagcagtt
cagagttagg
aacgacttce
ttgacgagct
cgattggcgg
cggatatgct
gttatctttc
ggatctgatg
aatggggcga
aggactggag
ggagtaatct
tctggcggtce
acctacattg
aaagggttcc
aagtctgcaa
gttggcctgt
cataacccgt
cagtgcaatg
cgcagagata
gaaagtgctg
tggacttggg
tagggtaatg

ggagattaag

Penicillium chrysogenum

gttcgcegac
caaactgcaa
atgggaaaag
atccacggtc
atataccgcc
cggcgatatc
ggctcgctgce
accgcctatt
gaaagggaaa
cattgtgata
ttgctggaat
agaaatggat
gatcaggcac
gcaggaagat
tatcatatga
agttcgatca
ccgtcatcat
aaatcagagg
acatccctcec
gaaacgtttg
gcgcgcagtce
gccaagaagg
gcaggtcaaa
tactccaaga
gttgttggag

gcgatgaaga

cctttatgge
aaagaagttc
caaggattcg
aatattgaag
gtcgcettcett
aatccctacg
ggataccttg
atcaactttg
attcgatttt
tttatacaac
aacgactgtt
cacgaacggc
tcatggtata
cgagaactca
agccatcgta
ggttgaagtc
gaacagtgag
agatctaaca
gcatggcceg
ggaaaaggct

ttgactcgaa

agggcacgga
ctctggagaa
atggtcgtgg
gcgggagtga

agcagagcaa

ttaaccggaa
gccagtatgt
ttccgeecga
taatcacttt
ttccactggc
agtgggatgg
gtattgtgtg
gaaatgaaga
gccttggtgt
tcgttggctg
gctgaacgga
atcttcgctg
tcagctctgg
ggcgttcatg
gtcgagctgg
ccegtcgaca
tctcgcgate
gaagccagat
tgtctgcgcee
tatcgagaac
ttacgcatgg
cgctggaacg
ggtcaaccga
ctccaggatt
agagattctg

actctaa

gcatagcccg
ggatgaacat
ggtaagcagc
tcaggctcaa
ggcagactac
gttccacgat
ggcgctcggg
gcagaagcgc
gactgagcct
acgattcatg
aaggcgatgc
acttttgcac
taattccgat
ctagtggtac
ctaacccatt
acctgctggg
gtccttecat
ttcaaccatg
gaggatgcct
caaattattc
atggagcagc
ggagggctgt
gagtctcagc
gagcaggtca

tcagagttgg

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

1547

110



<210> 53

<211> 2083
<212> DNA
<213>

<400> 53
atggctgcac

ccattgccga
agcgtaggta
accctcaaat
gtctttgeat
tggggccagc
aagtgggggg
tacggaatgc
aactgcacaa
catgtatact
cagatgtccg
tctaccaaat
ctattagaca
agaaacatgg
cgagggcgac
cgecttecte
gaagacctcc
ccgcttcaag
catgcgeget
aaataccacc
catcacgaag
gatgcatctg
ctttttcaca

gcacatgcca

caaaggggtc

agtctcgagt
atacatacac
ccaatttgat
tgatcgaacc
ggaacgccga
ggtatgcata
ctaagcatgg
tttagggttg
tatgctgcgt
gactatcgaa
atgagtatgt
gaccatatct
tccggtcaat
gctacctacg
tacctgatta
ttagccaaga
atcggagctg
aacaagcttg
cacctagtcg
cgtatccaga
aatttcgcca
cgccettettg
atcgcagtga
agggatccta

gtgagtaaga

Penicillium chrysogenum

tcctgcaact
ttccgacatce
tctatctaac
tcacctecget
cgcagagacc
tgacaggctg
gttagtegtt
tttcgctggg
atgttgctgt
ctcaaagagt
ccgatggage
tgcacactgt
ggatgacgga
cacccttgece
gcggattcaa
cagattccgg
acgggaagcc
gtaccaagga
gtgagctaga
cgcttcectggg
agtcacgaac
cggatgtgga
tgggtttgat
ccgaagcaaa

tgtcgatggt

gcagagtccg
agcctgcaac
ctgaaggcaa
cagttgggcg
aacctgccat
gttacgactg
catctattct
atacgatcac
tctttgtgtt
gtatctatat
ggcattggta
attccggaaa
aagagcaggc
ccaagaatcg
gttcttctca
gaaactgagc
cgaagaaaca
attacccacg
tcagggcatt
aacattatca
tacagtcggc
ggtaaagcat
agaaaaccca

agtcgtettce

gggcgtgcaa

gaacattcac
gaatgctagg
tagggtatct
aggaagctgt
atgtcaagaa
acgggtggaa
tgatatgcag
acatacggcg
atttcatagg
gceccectegt
ttgtcacagc
ctgacctcta
gggagcgatg
aaaacatccg
tctgcgacag
acattcattg
tctaatggcg
gccgaactag
gtgactattg
acctggcgtc
gagccattat
cgcggcegcta
tccagtcceg
cgggtcctaa

gaatgccagg

ccagcttggg

atgtaagtcc
tcctgeacag
ttcgcceccaa
gtacaatgtc
gcaattaggc
ttgaaactga
tatataggcg
catgagcata
cggccatgta
gtctcaagga
gaggagacga
ttcaaaatac
acgtcctecge
acgccaatgt
cgccattacg
tgcgcatcca
aactaaaggg
ctccactgtt
gtgcaattag
ggttgatccc
taaatcttgc
cgagacacgc
ccgccacatce

aggctattgg

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

111



tggagttggc
tagtgcagcg
tcgcttectg
gtctttgatc
ttctegtgtg
gtttaccttc
ggatgaggtg
cgagttegtce
agatgaacat
agtattcggg
<210> 54

<211>

<212>
<213>

DNA
<400> 54

atgatgaacc
gttgcaggcc
gcggagetgt
gataagcttg
gtgaactgac
aatcctagaa
cgccggtgtce
gggataccga
cggcacagaa
ctgctteggt
gcgcgagcac
gaactcgccc
ccgtgggttt

caagaataag

cgtaccggceg

1451

tacattgacg
gtctatccga
atgaaaggag
cgcacaccgt
acatctactc
gcctggatac
gcgatggaaa
taccgggata
acgcggttag

catcggtett

gctctettet
gccggtacgce
tcacagacga
cgccececegegt
gtcagtgacc
gagatgggcg
agcacggtgg
tcaggcatgt
gagcaaaagc
ttgacagagc
cccacgcaga
attgcggatg
attgtggagc
agtgccctac

gagaatatgc

aaccggacga
tctgggaggg
ataacctgtc
ctcttgeggg
gtccacaggc
tgtccgggge
ttgctcgcag
ttgctaagcc
attgtaagat

tgagcgagtc

Penicillium chrysogenum

tcgcgcaget
ctccteggece
ggaactggcc
tttgggtatg
ccecttgecaga
atctgggcect
catcaggcct
cagttcagag
agcgcttect
ccaaccacgg
agggcatgta
tcgecgetegt
gtgagcgtgc
gtgcttccat

tgcccgaggt

gcctgaattce
taccacgaat
tattttgtca
tgcattgaag
tgcgttactg
tctgctgact
atgggttctg
gtatcagtgc
cgcttggggg

ctcgaaactc

gcgcgctceaa
gtcttcaact
attcaggata
tctaatttgc
ggcctacege
tctcecggeget
catcaccaag
ctcgetagece
tcctagecte
ttctgaccct
cctgetetec
gtgggctaag

gacgcccggg

cactggtatg

cgagggcctce

aacatttcgc
gtcctggcta
ggctggctcg
caggctatgg
gccgatgecc
ttggatgcgg
ttaggtgaag
tttaatttga
gttgaattac

tag

tccaggctgg
gggaagatcc
cagcacgcca
tttgcttctg
aatgaggatt
tcaatcgaag
gaagttgagc
atgaccggca
gctaagggca
gggtccatgg
ggcagcaaga
ctcgagtcca
tcgtacgaga
atccagatgg

aagggtccct

gcctecteeg
gtgaactcgt
gtcatgttgt
cttcatatct
ggagagttat
aacgtgatga
gtggtgtggg
gatcggggag

cgggcaagat

tcctacctec
cctcecgecgcea
atactgccag
ttgtgaaatg
acgaccgtceg
gatatggatg
gcgtggactc
tctacgagtt
cactcgccegg
aaaccgtggc
cctggattac
cgggcaagat
cceccegecat
ataactgccc

ttacctgctt

1560

1620

1680

1740

1800

1860

1920

1980

2040

2083

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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gaacagtgcc
ccgtgegege
ccagcttatt
tgcggttcag
gatcaagcgt
cttttttectt
gcaacgctgce
agacctacga
tgaggctaat
cctttgtcta
<210> 55

<211> 2072
<212> DNA

<213>

<400> 55
atgtcgtect

gagaatacct
catctgtact
ctacattgca
aggttcgtga
tttggggcaa
gaaaatgggg
gatctaactt
tcgaagaaca
catgccatgg
ttagcatgac
cacatccatt
cgggccagtg
ctacttactc

tcatcagcgg

cgcttgggaa
gagtacagtc
cagatgaagc
gtggctcgec
cagaactgtg
tttgagttgc
cagcgacgag
gggtcagagt
gcatatttca

g

cacagcccgce
acacgtcgga
tattgtactt
atctgtacaa
atggagcgce
gcgatatgat
tgctcggaat
gatccgatta
gttcagtatg
ttccaggaat
cgatggtgct
tcatactgcg
gatgactgag
gccgcetaget

attcaagttc

ttgcctttgg
tggaacgcaa
tggctaacgc
ttaaggatgc
accgtgectcet
tttactgaca
tatcatatcg
gatatccatg

atagctttga

Penicillium chrysogenum

gacagcggat
tccecagectt
attataatct
ccgcatctcea
gatgccgagc
tatgataggt
aggtatcttt
ggatcgtctc
cactgtgagt
tatttgtact
gcttttattc
tttcaggggt
agagccggtg
agctcttcgg

ttctecttecgg

tgccatgggt
gcagttcaag
tgctacggat
tggcaaggct
ggctaattcc
ttggcattag
ccecgecatgt
gtaagtcatt

tcttgggceceg

agcggctaca
cagcgggcac
ctaaacatta
cccagttcgg
gcaatgtacc
tggtaaccac
tataaacgcc
ggcgggctac
attttgtcegt
cgcecttette
tctcegtectag
tgatctccga
gaagcgacgt
gctccgaacce

caacagatgc

gccctggagg
ggaaacccgc
gctgcttatg
acgcctgaga
agaatgtatg
tctgcaagaa
ggccaatctg
cctgectgat

tgccattacg

tcaccgatcce
tggcatgtga
tccagggtat
tgccgaggcet
atatgtgaag
agaaggctgg
gccttcgaga
gataagagtt
cgattttcta
tggactgtac
aatcaataag
aaaggatgat
ccaaaacact
actgggtgac

aaaccttgcect

attgtcttgc
ttgctaagta
gaactctggc
tgatctctat
tttctetgte
gtcttcggtg
tttgtggtgc
tatgttgggc

ggcaagcagg

cgggccgttg
gtccctcact
ctaccatctg
atttccgagce
agccacaacg
aagcaattgg
tgacgtgcat
tgggagtcga
tgctatcget
tcectgeccega
ctgcegtcta
cactggacct
gaaacatggg
ggtgactacc

cttttgctecg

960

1020

1080

1140

1200

1260

1320

1380

1440

1451

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

113



cgaaaacgcc
gcggtgatgg
aactcggtac
tcatcgggga
tccatacctt
tcgcgaaagce
ttctcecgecaga
ctttgtttgg
aacctggtaa
tcagcaagat
atatggatga
tcaattctat
ttaagaaaga
agagcgtgga
tgactcagga
ggattctatc
cagagatcgc
atgacattgt
aatgggactg
gatctttgea
<210> 56

<211l> 2254
<212> DNA
<213>

<400> 56
atgccatcac

gaactcctcc
ctacacacaa

aaagtattcg

ctggccaagg

atctgggaag
tgtctccaga
taaagaatta
aatagaccag
tgttggatcg
aaggactact
catggaagta
ggttgttgaa
agaagccgag
ggctactgct
ggctgacgaa
ctgggagggc
caacctgaag
tttgcggaat
tcccgecacg
gggtgctctt
tcgtcecgetgg
tacagtcagt
tcgcattgcec

aaaggcgggt

ctcctectga
accaggagcg
aggaaacctt
ataagtctca

ccaagcgcct

ctaagcacgt
gttgtatcta
ccgacagcecg
ggtatcgtca
cttgectggtt
gtcggcgaac
aagcaccggg
gatcgaacac
gtggttttcc
ggaattcaag
cccgagttcea
actaccaatg
atattcggaa
gccctgacag
actgtcgeceg
ctggcgettg
atcttgagtg
ggcactgcta
tggggagttg

tcgaagettt

Penicillium chrysogenum

ttgggttaaa
tgctcaatcg
ggagcgacga
aaatcatagt

ccagcagctt

tcettgegece
atggcgtcag
aattggaact
ctattgegec
ggcgccgagce
cgctetggtt
gcgcaatgaa
cgtcgtctaa
gtaccttgac
aatgccagga
acatctctcg
tgctagccag
catggcttga
ccgcatggtt
atggccgteg
ataccgaacg
ctgagggtgg
gcgctacctce
acttaccggc

ga

gccctgaagce
aatgtcgacg
gcatccctet
ttgggccgtg

gcggaagaac

attgcgacgg
aatccaccga
aaaggacatg
tcttctcaac
catcagcatc
aatcccaatg
ccttgcatgg
taagatcgcg
tgccactgcec
atctatgggt
gattctgcgt
cgagttcgte
ccgtaccttg
ggctttgcat
ctttatgttt
cgataatgac
cgttggagag
tggaggtgag

gaaccgtgca

cgtcaggtce
tcgaaagatt
tagctotttt
tcgagcggcet

acaaatggtc

accgtggtcg
ctgaagaaca
cgtgcgcacc
gtcaccecggc
acgaagagct
catttgcggc
tttacggttg
catctacctc
aaggctgtta
ggagtcggct
aacaatgccg
cgctteectta
gccctgattce
gctcgtttca
actgtagctt
cctgtgacag
caggtgttcc
gaacatctgc

tctggtcacc

gcaaggatct
atccgaattg
gcagcccgaa
ccagcgatcg

gatgcaagag

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2072

60

120

180

240

300

114



cttcatgcgg
ttccttgtaa
atctaggtga
gcagaaaaat
gtgcgeggtt
tcgccaacat
gccgttgtta
gtgcaggtcc
ggccccaagt
gaccacttta
gtcaacatgc
gctatgccat
gccggeggtg
cagttccagg
atggtccagg
cgcggcatga
gaccaggagt
gatctgcatg
ttagagatct
ccggectatg
cagcaggttg
acagtatcaa
cgacactagc
tgtgctcgat
tttcgaagcet
cttctggege
ggtttcctct

attattccga

ccaatgactt
gttggatcct
ctctccgaga
acgagattat
tggaaaccac
tgactgcctc
tggctcagct
gtgatcttga
ttggctacaa
gcacaatgga
tggccegcett
ctcttgtatt
ttctggcteg
accgcgatgce
tgcgettget
tgcgtcttta
cgcggggcgce
ctacctcgtg
gccgccgaga
cggactatct
cacgttatgt
cagcttctta
cagatcctte
gaagacaagg
ctgaaacatc
ttgtccacgg
cccgaactcet

ctcttectege

gatcggtgaa
tgtcaagaat
acagggcact
cggttgetat
cgccacctgg
gaagtggtgg
gtttatcgat
gactcatcag
gtgagtcgat
taatggtttc
ctgccaggtc
tggtactatg
cggtgtgact
cgatccacac
cccacttttg
tgaggagaac
tggacccgag
tggtctgaag
atgcggtggt
gcccacattg
acgtcacagt
aatctgccecg
aggcatacct
acatcgtggc
gggatgctga
ctcactctca

cgggggcctt

tgcatactct

cctactecegt
ccaactgtet
cccgagcage
gcgcaaacag
aactccaacg
attggatctc
ggcaagaact
ccattggata
actcactctt
ctgctgttceca
gacaaagaga
acctgggtge
attgcgaccc
gcgggtgaga
gcatctatgt
caaagccgca
cagctcecgeg
gctctggcca
catggataca
acctgggaag
tcttecttec
tgccgtectg
cgaccgacga
tgcctttgga
gcagcgctcc
atacctgatg
ggatccagag

ggagcgcgaa

acggtttgca
agctaaccac
ataaactgtt
aattgggcca
ataagacatt
tcggtcgcac
acggtcctca
atgtatatgt
ttgctagcac
acaacgtcaa
cgaaccaata
gggccaacat
gttactgtgc
cccaagtact
acgcccttea
tgaaggcagc
ccggegegaa
gtaccactgc
gtagctacag
gtgataacta
gtcctattca
gctggcaagc
gataagggcg
tggcgcacgg
tggaacagcc
gtgaagaact
accaagggcc

gcecgccgaat

cgccagcatg
tttgatcatt
ccttgaacgt
cggatcgaac
caccatcaac
ggccaatcac
ccecattegtce
gggcgatatt
cggaactaat
gattccccat
tgcgaagcct
tgtcctggac
agttcggagg
gaactataag
cttcactggt
cagttcaccc
ccteetggeg
gggtgagggt
cggcattgga
tatgttgacc
ttcgagactg
cggctcgtaa
cttcattcga
cccatctcac
ttttggttga
tctacgaggc
tcatgcatca

tcttectecte

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

1980
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cggtgcggtg
tgacgacatc
gctagacagc
gagcgaggag
gctcaagaat
<210> 57

<211> 1858
<212> DNA

<213>

<400> 57
atggcaaaga

atcatcattg
cgaaatcatg
ggcggaaaga
caggttgtgt
gtaccacaac
tacgaagaag
cgagccgaag
agacccttat
tgataagctt
ctaatctata
gcgagacgag
cgaggccaag
cggcctgcetg
accagaccgg
cagcggtggt
caagttcggc
gcgtatctge
cgaggctaag

caccaacggt

actgtgcgac
cgcccgcacg
agcctgggtce
aaccctgtta

gagccggcca

catttagcaa
acgaagatgt
cgtgcagata
agagtacgct
ctagttctce
gagggcattt
gcggcaccgg
tccaccgect
ggagagttga
ttgcttttct
tgtcgttcat
gttcgccaat
gaagtgcccg
ggtgtccact
tgggatttgt
ctggtgtgga
aagaagccgc
ctcgeccatca
ctcaccgagg

atttactccg

aaatcaccct
ctgtccgatt
gctatgacgg
acgagttggt

agagcaagct

Penicillium chrysogenum

agaggacgtc
ctacgatgtt
agcataggga
gacccgagag
agcgagttgc
tgaagaaata
cgccacctac
cttogtctte
tceceettege
tatctgccat
agtatgcatc
gggtcgagtc
ctcacattta
tccececgagaa
tccacgagat
gtctgattgg
tggttgaccg
ccgagcccga
acggcaagca

attacttcac

gactcgcact
ggtcgatgcc
caaggtgtac
gtttgaccct

gtaa

gcctceccata
tccaagtttc
tcacatgtta
catccgttac
cggaaaggac
caagggtcag
cccagcgeca
cgtgacaccg
cgatccctcea
aggtctgcgg
cccctacttt
cgagatcgag
caaacagatg
gcacaccccg
gctgctgacce
tggctacgga
aatcctgceeg
tgcgggtagt
ttacatcgtc

gaccgctatyg

actgccgtat
tgggcgattc
gaagatttgt

tacccttgga

gcaagggtga
aagaagagca
acactttttt
gcccgataaa
gcttcaaaac
ctgcagatcg
gccccgaaaa
cctgccaccg
tggtaccaag
gacttgcggt
aatgagtccc
ccatatgtga
ggagagcgag
caccgcgtga
gacgagctat
attggctgtc
ggtatcttgg
gacgtcgcaa
aatggcgaga

cgcaccggca

tgaaactact
cagactggca
tcecgeecgege

attcggcatt

cagtccctgg
ccctggtaag
tttttgaaca
tccatattaa
agttctggaa
gttcgttgga
aggccgeccc
gagcgcccca
gtgtaagttc
tgcacagaag
acgctgcact
ccgaatggga
gctacctagc
agtctgtgtc
cgcgtgecgg
cgccattggt
ccggcgacaa
acttgggttg
agaagtggat

aggacggcat

2040

2100

2160

2220

2254

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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gaacggtcte
ggactgccag
gcctgtggag
caaccacgag
ggagtctatg
agttattcgce
cgagaacatc
cggtgccatc
ggctagtcag
gagactgtac
tgatctgagt
<210> 58

<211> 1495
<212> DNA

<213>

<400> 58
atggccgaca

gacgtccgta
tacgtcgaca
gaagccgtac
gaggaggact
tggtgctcge
gggcttggtg
cagaggaaga
acagagccgg
gttcgctaac
tcagcgggat
ctgggctgac
cttgecttgtt

cgtgaatgcc

agcgtgctge
ggtgtgtggt
aacctaatcg
cgcatcggcea
aaatacgcgc
atgaaactcg
atcttccagt
gccggactga
atcttcggtg
cgtgatgtgc

atgcgccaga

ctctecegece
acccatacta
catacatctc
gccggcgceca
cagccggtat
tgattgtatc
gtggtaatgg
agtggcttcc
atggtatgtg
ttcgcttact
gggaatcact
tattgcactg
atcccecttgg

agtggtgggt

tcatcgageg
ccagcggceac
gcaaggaaaa
tcgtgattcea
acaagcgcaa
cccatatggce
gccagtccat
aggcgcagtc
gtttgagtta
gtgcctatgce

gtttgegtgt

Penicillium chrysogenum

cgcaacagct
tacagacctg
ccecctacgec
ctgcaagctg
ctctcttect
ggacgagctc
gattggatgt
tggtgttgcg
ctgcttgett
tttcagccgg
acgttgtgaa
ctgctgtteg
ctactgccgg

gcttcttttt

cgaagccggc
gacctacgtc
ccagggcettce
gtgcgtgcgce
gaccttcggce
acgccagatc
ggaggatacg
tacgcaatgc
cagtcgeggc
tattcccggt

ccacggcatg

ccatacagtg
caccacaacc
gcagagtggg
ggctacagca
gggaatgtgc
acgcgcegttg
cctectgttg
aggggggata
tttggtggga
gtctgatgtt
tgggtcgaag
aactggcggt
cgtgactcgce

cagaccatgt

ggcgtcagca
acctttgagg
aaggttatca
ttctececegtg
aagcgactca
gaggccacct
gaggctatgc
ttcgagttct
ggccagggag
ggcagtgagg

tttggcatga

aaccccttet
tgcgcgecac
aagaagcagg
ttgtgcatce
cgcgcgagaa
gatatgtcgg
cgcgtttcegg
ttaggttctg
gtatatcttc
gctaatatcc
aaatggatta
cctggcaggt
agacgtatgc

gaatacatcg

ccegecgeat
atgtcaaggt
tgaccaactt
tctgctacga
ttgaccaccc
acaactggct
tgaagctcgg
gcgctcgtga
gtaagatcga
agattatgct

agctataa

cccgcaacta
cgtgcgcgaa
ccaagtcccc
cctcacgagc
gtgggatacg
tgttatttgg
taatgctgag
tttgggaatt
tgcagacatg
agactacggc
ccaatggcat
ctggtattag
ataactcggg

cgaattaaca

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1858

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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caacttaggt
cggccaagag
gtttaattag
tgcatccttyg
cgagacgttt
tggcctecatg
aacgaaagat
catgtccacc
tggctataac
tcatgtagtt
aaaggctatt
<210> 59

<211> 1454
<212> DNA

<213>

<400> 59
atgaatttcg

cactcaacta
cgtgagtatg
ctattaggtc
gcgcactctg
ccagtcacat
tgctgtgtac
tgggaacttc
cttgatcccet
ccacgggagt
aatcaagggg
tgcgegtact
tgacacgaga

cgcaacggta

tcaaccttca
aacaagggat
ctgctaataa
cgactcgece
ggatctgcac
atcgagccag
cgtcctteeg
agggctctgg
aaggctggga
ggtggcggaa

cgcactceggc

acttgccagce
ttctceccact
aacggaccga
cgttgaacaa
gctgattcct
ccggacgtga
ggtggtggtt
ccggatgttt
gcacgtctge
gatgcaacat
gcaaagaagt
tctggcaaag

ggggttcgca

gaactgaata

tcgagtttga
tccctcettat
tttatccaga
gagtctgtgc
tgattgaaaa
cctatgegtt
acgatgtcaa
agaaaagtgt
aaggtgctcg
gtgaggagat

gaaaggcgct

Penicillium chrysogenum

agatctcaaa
gcagcattcc
ctgggaaaac
aaattaagaa
cgggtcttta
acttatggat
tggggctggce
tgatgctcca
gaggggagtt
tcatgtctac
ggcagacagg
ccggatcage
tcgtcagtta

gtgtatgggat

agatgtgcgc
catgtcgagt
cttcaaccca
cgaagacgcc
gcaggcgatt
catggaacag
cattggtggc
tcgagaagcg
aatcgagcag
tatggcggga

tgagaagagg

actcatttag
aatgacaata
aatgggaatc
cgagcggaac
ccgattecgcec
gtccgecatt
gaatgattta
tcattttggc
ccggacaaca
taccgcecegt
agcgcatcac
acaaggcatt
cgagtggacg

gcctgaateg

gtccectgtgg
gagtcttctt
gagcgccttg
tacaactacg
cagtccaaga
cttgtgaata
atgactgcct
cagcagatta
attagtcgtg
ttggcgctga

cagtccaaag

agtctataga
accgcttcett
cacgaaagga
tgatactcgg
ctccececgag
cgctatcact
caaaatgagc
aatgaacaac
ttcggtctta
ccaactcggg
tgtacccact
actgcattct
ctgaacatgc

gcggttttgg

agaacctcgt
aagccaacag
cgcttgectg
ctatcaaacg
tcttcaaatt
tcectegaget
tgcttaaagt
tggggggtgce
atgctcgggt
gggaggagac

tatga

ttcatttatc
cgaccaccgt
atgggaagag
taggtgaggc
tctatggggg
tgtcctcgaa
attgtatcgt
aaaggaatac
ctgaacccga
gagggtttga
ttctcatctt
tagttccgeg
cgaccgacca

gatcgatcga

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1495

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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ccaggggcta
ctcctgecggg
gatatgggga
gttgatgaca
tcgtatcgtg
gggcegtete
agctgccgac
cgggtcagat
gtcatttceg
gggcatacat
aggcccgaat
<210> 60

<211> 1499
<212> DNA

<213>

<400> 60
atggcgtaca

cctteteect
acagaaaact
gttttccaca
gtggattggt
gactacatct
tgtaatcgca
gccctagtgg
gtagcactga
gtattgccat
tcaagagtgc
ttctgcaata
ggtcggacta

ttctggttgt

gccatcgecc
gctgcacgat
gaggggaaat
caggtggaga
gcggagtgtc
tccgaccagg
cgagcgattce
tcacgggggt
tcggtatcga
atttggattt

ctga

attcaccaaa
acattacgcc
tgattcagca
cgttetgeaa
tgaagcgcct
acaccggaat
aggtaattga
ctccctaaat
gttgcaagag
cacggaaccce
cgatggtcaa
ataataaagc
tgctaccatg

gcctttgaag

aaacattcgt
actgcctgga
cactggctga
tgttgcgact
agtcgtccaa
tggccatgtg
aggtaatgtc
gatggatact
atcacggaag

gctggcccaa

Penicillium chrysogenum

tcccattceea
tgcccaccgt
tgcgttggag
gcataatatg
gggaatcaat
ttactgtgat
ctggttattt
gctgggttcg
cggttcecttge
gaggccggga
cactacatcc
tgccagctga
gcggtgcgca

ggccaccccg

gcacgagaat
ccgaagcatc
taatcaggct
gttcatattg
ggctcagcgc
taacttctgg
cacaccggcet
ctcgccacta
gtgcggagga

agaagaggga

ttctcagage
cgcttcecaac
tgggagcgtg
ctgttgccca
gatatcctgg
gaggtatgct
gcaaatagat
cttttggaat
ccgaactget
gtgatgtcgc
tgaacggatc
tcgcaatatc

ccggtggacc

gcgtctegat

agaattcgtc
gatcgcgcac
attcaattcc
aagacaagtt
gcgecgtggg
gcaaatcgat
gattgttgcg
cceccetttgaa
gattcaaatg

gatgaaacat

cgcecttatat
aagcatgccg
aaggaacagt
acatgccggce
gagtcaaggt
atgaaaatta
ggccecggtet
tgcaccaatc
cacaggtaag
aaacatcacc
caagaagtgg
caggatcacg
aggagccgca

gcgccgactt

aagcagccag
gggcgcggaa
cagtggtcga
gggagatgga
ttgaaattga
tatgctgtca
acatggctga
cacatatatc
cgcaagattg

gagcattcta

tcgtggectce
taaattcgca
tcctgagceat
cccattacct
cgaggattgg
tctgactata
ggtctcagtg
tacaaatttg
aaacgaggct
acaactgctg
tgagagacaa
aatggtattt
ggtctttccg

aaagtctcag

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1454

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gtcagatcac
acatcattgg
gacttgttat
cgtactgtet
accgtcttge
tgtaccaatt
cattggctaa
tgtttggggg
caggagtatc
ttcctggtge
aattggtcaa
<210> 61

<211> 1377
<212> DNA

<213>

<400> 61
atgtaccgat

caatgtcgga
gacattatgg
cacatttgtt
ccgaaggaat
tcecectegggg
actactaacc
tctggcgcag
ttggccaagt
acatggcgca
acgaccttgg
acatgtgcgc
gtcaaaaagt

ggcttggatc

aggcgggacce
caaagaaggg
tgccgttggg
gaagcgtgag
caaggcaggc
agttcacctc
agcaaagtct
caatggattt
agtatgcgat
ccgtattcca

gctctatcag

cacaaattca

cggggttgtce
ggatgactgg

ccagattcce
tccatgectge
gcgceggtet
gcctttcagg
gtatggccgg
ttggcaccaa
catgctttgg
ctagcaaaac
aagtggcatc
ccagcgaggg

tgcgcaagat

acatacattg
gacggcatgc
gtcactcgcc
gctttcggaa
gctgaacttg
agcaaagagg
gctatggttt
actaaaactg
tgaaacaagc

ggtggctcag

gctgaagaga

Penicillium chrysogenum

acgcgctcta
ccctecgaget
ctttaccgac
aaatacgtat
gttggcgaaa
aggtacagtt
tatctctgag
tgctcaggct
ggaacagctg
tgtcaccgaa
cgatgatgga
gaaaatgatc
tctctcetta

caagaagatg

agctcgacga
gtatcatcat
aagctcgtgt
agacgctcat
aatctatgtg
aaggagatcg
tgaacgagtg
gtcagggtga
taaccacgtc
aagacgtgct

agaagctctc

cggtcgcaat
cgtgcggeat
gagcagctca
tggcaggagc
gatggatggc
gcgcagacgt
gccacgatga
attcacgcca
gagactacca
ccaaacactg
tattcagtca
cteccttgecc
ttttgtattg

ggcggacgcg

cgtcaaggtt
gaccaacttc
ggccctttet
ggaccaaccc
ggcgtgggtt
tcaactcggt
tgcccaaaca
attggtcgaa
tctagctatt
gctcgatctg

caagaacgcc

ggcctgcact
tctccacctce
cagttcgtga
gtgatcaaca
ttggcattgc
tttgttttgt
tgatgcagac
acgtttatgc
tcccaaatat
gcctagagac
ctggtcagaa
gaaccacgcc
acatcgaccg

ctgtggacgc

cctgtgtcaa
aaccacgagc
gccgcetttet
gtggtcecgec
gagcagatct
ggattgacgg
gccgttttgt
ggtatgctca
cttcgegatg
tctgtgcgcece

aaaatttga

tcggcaactt
agggcggcegce
agctatctcg
agaaaaagac
tttgcccgaa
tcttacatag
gattacacaa
cacacagcca
tataaacggc
tctcaagctc
gatctggatc
tcttgaagaa
cgaaaaccct

caacgaggtc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1499

60

120

180

240

300

360

420

480

540

600

660

720

780
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ttctttgatc
aagattatcc
cttggctatg
cgaccgatcg
gaggcggcga
gtgcctttcce
gctttcacgg
tacgatgtcg
gagatgatct
<210> 62

<211> 1580
<212> DNA

<213>

<400> 62
atgtccgect

cggacccttg
ttattaacac
ccceccgecgac
ccccacegtt
cctgectaag
ggctgaattg
ggcgcattgt
cctttegtea
ccaagtacgg
tcegetetge
agcttaacat
taatccccaa
ggtccteecgg
ccaccaaccc

gcatcacagt

attataagat
tccacggcat
ccgcecctgga
gtcagaatca
agctggctac
atgaaatcgg
cgtgtgagcg
aacggtatat

tgaattatgt

cttccegtat
acttggtaac
tcagcgctaa
acagtcttct
ttggagggcc
aaccacttca
ctcggcaaga
ttcactcgte
ccaggctacc
caatgacgca
tttcctgatg
ccgeegggag
cccgcaaact
cgcgggcegat
agacacctac

gcaccgcatg

tcectgcaaac
gaacgcagag
aaaggcctca
gggtgtggcg
ctaccacgca
tgtcgcatgce
ggcagttctg
gcgcgaatgt

gagcgagaag

Penicillium chrysogenum

tccacccatt
tcattcccaa
catgcctcea
cggcccagcet
tgaaggagaa
ctcagggcgce
gcaaggttgc
gggagaccct
aacaatgctg
caaaagaagc
accgagccag
ggcaatgaat
agtcccaatc
ccecegetgtg
aagcagcaat

ttgacagtat

acgttaattg
cgatgccttce
cagtacgcta
catccgttgg
gcacgtctct
aacagtgcca
gcgcatggtg
ttcgtacctc

gtccttgatt

gcccagcecegt
taccctgcececc
ggtcgaggaa
cggcgaaggt
ggccaagaag
tggattctca
ctcggaggtg
gccaattgat
ccccagatac
agtggcttgc
acgtcgegtce
acgtgctgaa
gactcctaac
caatttacct
ccgtcatcect

acgggtatga

gcgaggagaa
tggctggtga
aggacagagt
ctgatgcgtt
atgataccaa
agtatttggc
gtatgggata
gcattgcgcc

tacctagaag

tcgtcagcga
attacagcac
ttcgttgaaa
gagaagcgat
ctcggtcectgt
aacctggagt
ggttatcata
atcgatcgcet
cggtaacatg
acccctgcetg
cagtgatgcg
tggctcggtg
aacccaacta
agtaatgggc
cgtgcecgece

tgacgcgccec

ccaaggcttt
ggcacttggt
ggtcttcggce
catgaaactg
tgatggatcg
tgcggaggcet
tgcggttgag
tgtgagtcgg

ctattaa

acacgccaag
aggtttgttt
aggactgcat
ggaccaccac
ggaacatgtt
atggattgat
ttctttgect
gaccaacatt
gaggtgttcg
gagggcaaaa
accaatattg
tgtacctctc
tagaaatggt
aagaccgacc
ggactcccag

cacggccacyg

900

960

1020

1080

1140

1200

1260

1320

1377

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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gccacatcac
gcggcttcga
cgattggcgce
agatgacctt
cgcgcattga
agggtgatgc
ctgcgettac
atacccecgcet
atgaggtaca
ctgctaagtt
agcctaagag
<210> 63

<211> 1647
<212> DNA

<213>

<400> 63
atgccttcag

tggtgcatca
ggtggcgtcg
caccgccagg
gaaaagccgg
ccectatgge
caaaaggcca
caggatggca
gctatgcgac
gatggaaagg
aatgccagag
cagcaatggt
cggaagaaga

aagactactg

attcaaggac
gatcatccag
cgcggagege
cggcaagcect
ggttgatgct
taagagcgcg
tatcattgat
tgcgtacttg
cttgcagcag
gaactggcag

ccatctttga

aaactctcac
tcgaccacca
tgcttgctceca
aggtactgga
aggtcatccg
tgcgaccaca
tccgggagtt
gctacatcag
tgggtcctgg
agtttgatta
gcttccagga
tgcatgatcc
tgtgtttggc

cagagaagac

gtgcgtgtec
ggccgtctgg
gcgctcgagt
ttagtcgcge
gcgcgtttga
ctcaaggaaa
cgggccgtge
tgggctggta
ctgggtaaga

cgcgaggagg

Penicillium chrysogenum

gcgtgcggaa
agtctatgat
ggtagctggc
gaaataccgt
gccgttcecect
gttcaagtcc
cacggataaa
ccaagagcta
aaagcatttg
tcttcatgat
cggcaacatg
tgtactcaag
tatcacggag

tcctgatggg

ccgcatcaaa
gtccecggtceg
ggctgattgce
acggcgtgat
ttgtcttgaa
ttgctcaggc
aggcttatgg
ttcgtaccct
gggagaacaa

ctgatcgctt

gttgcgaagc
ctgaccgatt
aaggacgcaa
gaccagctct
ggagctctga
ccctactaca
tacgtgacgc
atcaaccgca
catggccgeca
atgatcattg
gccggtatgg
gagcgcctca
gcctttgetyg

aaacactata

catggtccte
catccaccac
ccgcegtcaac
cctcgagtgg
cgctgctatce
aaaggttctt
tgctgctggt
gcgtattgcg
ggctcgcaag

gcttgctgcet

acaacaccga
tcgtcgacgce
catccgattt
gcattggtgt
gccecegtgece
aggaaaccca
ccgaagcgca
tggcggagac
ccttgctcegg
tacaggagat
ctattagttt
atgacgaggt
gtagcgatgt

ttgtcaacgg

ggcgaaggcec
gccatgcggg
gacgagcgca
attgccaagt
aagatcgatc
gttccccaga
gtttgtcagg
gatggtcctg
gatgccgtta

tccgggttcea

ggattcecctc
ccaccccggce
ctacaacctg
tgtcgaaggc
ctacgcagaa
ccgaaacctg
agagaaggag
gaatatcctg
cggggttgtg
ggtccgtgcc
gacagctgta
cttgtcgggce

ggcgggtcetg

aacaaagtta

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1580

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gttgggtcac
cacgaacggc
ggtgcttttyg
gaccgetget
cctgggtgag
tatgatggtg
gtctaaccag
gtaagtcttt
atgatctctc
aacatgacat
cactgtaccc
ggcctcacte
gatgccatct
aagaatttcc
<210> 64
<211> 1437
<212> DNA
<213>

<400> 64
atggcttcta

ggcaagcgac
ctattggaat
cceceecgecg
ccgagacgga
cgaaggtgcg
tcgagcaggg
tcaccgecggce
tggttgatgt
cccagcgtac

agcctgegtce

atttgttggt
atgttcgccg
attcctcgeg
gctactgcett
gagcacaagg
gctgccgtgg
cgcatcgtct
taatcattca
tcgccgaate
acgcccagca
aagccgcagg
agtcgggaat
tgggtggaac

ctaagtcgat

ttattcgege
ttgctgccgg
gtatttgcta
gcgggaggtc
atccctgatg
ggaaatggac
cctgatgggc
gatcgtcgca
tcacaacaca
ctggctaccc

tggctctgat

ttaataagtg
actactttgt
gcgagggcegt
tcgtggagtt
gtttcatcgt
tccgeatgte
ttggcaagaa
ctgccgatcet
taaccaggca
agcgaagctt
cgagattgcc
gggcaaggtg
tgaggagatt

gttatag

Penicillium chrysogenum

gttgcggect
ccggcccgta
acaagtttta
gacctctceg
gccgactcgg
gaagccgaga
attgaggtgc
atcgaggagc
ctcgtcaaca
aagctgacta

gccttegege

atttgcgcta
cactggctgc
ggagaccaag
tgacaacgtc
tatcatgagc
aatgatggtt
gttgattgaa
tctcttctaa
tggcttgaat
ctgggtggac
agcctcgeta
attgagatgt

ttggcagatt

ttgtcgegta
cagaggtacc
cccattacag
agctcacccc
tatccaagtt
ctatggacgc
cagaggagtt
tggcacgcgt
ccgcegatcat
ccggcactgt

tccagaccaa

actacgtcta
cgtaccgaga
caaatcaaga
aaggtcccgg
aatttcaacc
gtggaagaga
caaccagtta
cactcgacag
ccattgcecta
ctatcggatt
cgaacatctt
tccatcgeac

tgggcgtgeg

acccctcagt
gtctagccca
cgcatatgca
gacgccgatc
cgcagtggag
aaaggttgtg
tggcggtgcc
cgaccccage
gaagtacggt
cggctegttce

ggctgagaag

ggaaatggat
agggattctc
cctcatattc
ttcagaacct
acgagcgctt
ccatgaaatg
ttcgccaaaa
gattgctcgce
ccagatgtgc
gctcaagtca
tggtggtcgce
gtacaagttc

gcaggcaatg

ccgettggeg
ggagcgcatg
ttctcaacca
acccttttgt
cagatcggcc
gagcagctct
gggatgaact
gtcagcgtgce
gatgccaagg
tgtctctecg

accgccgatg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1647

60

120

180

240

300

360

420

480

540

600
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gttataaact
ttgtctttgc
agaaggatac
gcagcacttg
aggaggggca
ccgctcaaat
tgtccatctt
aacgaccgcc
gcgcaggcct
aaggaggctg
gtcgcecggec
gagggtattg

agcaacatcc

<210> 65

<211> 1584
<212> DNA
<213>

<400> 65
atggcttect

cgcaccecceg
atacctccgt
acgctaccca
cagccgatgt
agatgggtga
gtgttatgca
tacggtggct
gcatccggta
aaggaagcat
ttaatggctc

tcggtgetet

caatggctct
caacattgac
cceceggette
tgtgctcaac
aggatataag
gaccggtctg
acacccgcat
gccaatttgg
acactgagat
gccaggactt
gggtgtctag
ctgagaagat

agttgcagac

taaccctccc
cactcaccce
ccgaggatga
tgctcttgee
tgctgcgcgg
tgctgggtat
gcgcatgcta
tgggtatggg
tgtccectag
cggactctct
gacagaacaa

tgcaatgtcg

aagatgtgga
cccagcaagg
tcaattgcta
tttgatgact
tacgccatca
gccctecggeg
atgaattcga
cgagctcatc
tgccgetgec
cgtccaggac
ctotgetgtt
gttcecgegat

cattgccaag

Penicillium chrysogenum

ttctctectt
atgtttccge
tcttctagag
caagccgtcea
acagatgaac
gggttctgaa
acaaggacga
ctaccaagca
tatatggcag
tacgccgecc
aaggagcgca

gagcactcag

tcactaactc
gttacaaggg
agaaggagaa
gtgtcatccc
gcgtattgaa
catgggagaa
tcggctgacc
ggaaacttcc
cgcgeteteg
gccgccatgg
gagtggatgg
agcaagatcg

cttctccaga

cgcacatcaa
tccatctcaa
ctgcgagagc
tttctaacct
agaatgagtt
atggttgact
aggtttctcg
cattgcgtgg
tctgaaaatc
actcccagcet
ttcttcecegg

ctggctecga

tatggaggct
tatcactgct
gaagcttgga
caagagcaac
cgagggtcgt
cgccgctagg
acaaccaaag
agggcatgca
tctacaacgc
ctaagctgta
gtggcatggg
gcgctatcta

agcagtacac

cgcgagcggt
caaaacaccc
gcgtgcaaga
tgctgtaggg
cccagcagaa
ctcttcttca
gtgtgacagc
tgatggaaga
gatctaacga
ctgcgtgaac
tctcctatcce

tgtagtcagc

ggtgtctteca
ttcattgtcg
attcgtgcta
ctgctcggeg
attggtatcg
tgagatttcc
atacgtctgg
gcaccagatt
tgctcgcaag
cgcctcececcag
ctttgteagt
cgagggtacc

gaactag

gcggctaaac
caagggcttc
tttcacaagt
cgagagatcc
atgtggagga
agaagggagt
caacgaggag
gatcagccga
ttctgataaa
cagctctccc
ggcgagaagg

atgaagacca

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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60
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180

240
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360
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600
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cggcgaagga
taagttgttt
gggccccegat
aggtatcacg
agacaagctg
tccecegggag
ggacttggag
cacacgtctc
ccttacacac
ggcaagcttg
gcacggcagg
tgtgcgggtg
cagctcatgg
gcgaagctgt
gcattcaaca
<210>
<211>

<212>
<213>

66
1463
DNA

<400> 66

atggacagag
tggtggcatc
aagggtttcc
ggtatcagac
gctaagtacg
cgtttaggct
ttactcatgt
tgcgaaagga
tacagatgat

ggcatatatt

agttgatgga
cggtatagat
gccgattaca
gcgttcectgg
ggtatgcgtg
aacctcectgg
cgactagtcc
tcattctaac
acgtgcgcaa
cggacatgta
tagacaacgc
cgatccttta
ggggcagtgg
atgagattgg

aggagtatgc

agggaaaaga
acgtgatgtc
ggcgagttgg
cctttatcac
tatggcaatt
gctccccaga
ccgcectaccce
gtttctatca
tgcagggatg

tgggccagac

ggctggcetcet
gagatggacg
ttgtcgtgta
ttgagaagga
gctctaacac
gcgaagtcaa
tgagtgcagg
actctctaga
gcaattcggt
cactaagcta
cgccgtggaa
cgccgctgaa
atatatcaat
tgccggtaca

ttaa

Penicillium chrysogenum

agagactgaa
acgtgatcca
aattgtcttc
ttggctcagc
caatactcat
cgagcagcat
aagtccgcecc
tcgatctgge

aaacggggtg

cagaaaccta

tgaacggaac
ttccgaactc
cgccaagaca
cttcaagggc
aggcgagctc
ccgeggtgtt
accactaggg
atcatgcaag
gcaccgatcg
gctgcctcecge
cctggcgagt
cgtgcgactg
gagatccctg

agcgagatcc

ggtgagaggc
cccaacataa
gcccgactta
gatggagagc
attgataggg
caaagccggt
tcttaggaag
gcatcagggt
ttttcgtcge

agcccattat

caagatgtgg
gtcgctcaca
gagcctgaat
ttctegtgeg
atcttcgagg
cgcgtattga
tgagccatcc
ccgcacttga
cccacaacca
gtgcatacac
tgaccgtceg
aatgcacgct

ctgggcgtct

gcaggatggt

tgtctgggac
tgccaccagce
ttgtttccgg
atatgtgcga
ctgacctaca
agatcatgcc
cctggataaa
tggtagtgtc
aggaaagtat

ctctttecgg

attaccaacg
ctttattaca
taggctcgaa
cacgtaagct
atgtcttcgt
tggagggtct
cgcaccacaa
cctggtcectt
gctggtccaa
ctacgccacg
cacccaggac
tgacgccatc
tctgcgggac

tattgggcgc

tatctacctg
tgcgccagta
tgaagatcgt
cggtgtaacc
tattcacttc
attacgactt
ccgaaagata
gcgttgecac
agccagcgtc

actcaacatg

125

780

840

900

960
1020
1080
1140
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1320
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1440
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gtcccatact
tccagtactt
tgaaggctgt
gagcgcaggg
tgtcgatcgce
cattttacgt
atcgatacaa
gactacttga
gttttgaccg
tcgcecctatga
tctgggtcat
gcatgttcca
tggacgctac
accatttcgt

taaggggcgg

<210> 67

<211> 2035
<212> DNA
<213>

<400> 67
atgcaagtcc

ggatatgagg
ggcagacacc
agggctcacg
tgcaataata
tgctggcacg
aatcctgaac
ctaaacatcc
gaatctggaa

gcctggagca

gcatgcattg
caaacacccce
tttgtacaaa
tttatttgag
cgagggagat
catgtactaa
catgccgect
tgagcttcgc
gttggtcttg
agccgctata
attgcagaat
ggtagaagca
tggcgctgag
cgaccagttg

ggccatgctg

cgacagaatc
ctgcaagceta
atggttagtt
attgacgata
atccgggata
atcgceccectt
tttgatgtct
tacagtgctt
accactgcga

gcaaagtaag

gctcagctcet
aacgtggcag
acatctcaag
aacaatcata
accctagtgt
cgaagataaa
gcaaaggacc
gggatgacca
ccaagatccc
gaggcaggag
cagggctggt
gatagactca
ccgtactgcea
gagaccaaga

taa

Penicillium chrysogenum

cagccttececg
tgaaaccctg
gaaaaatacc
tcctcecteecet
tcgtggcetcea
ataccctgaa
cgtacgatgc
gctttatgcet
ccttgcagtce

ctgaaacccc

ccgttttega
ccccecggtceca
cctgtetttt
ttattgaggc
tgagtattcg
ttctaggatt
caacctcect
ggaccatttc
aggaattcgt
ttcattctga
ttgtccagca
gcgttgtgtt
gtgcgcctat

caggaagtcg

ctgttatcta
gaacgttctt
aaactaccaa
caccccaaag
tattctgttt
gaggccggac
atccaacaac
caacgaggtt
cgatggcagt

aagagagcag

cgcctatgcet
acatgcgatt
tactctctcc
catgttggaa
tatggggcct
gacatcggag
tttagcaaag
aggaggccac
cgaggctatg
cttagtggca
tacgagtcta
gcctcagttg
tgcatcccag

tactacaaac

ctcctcectcett
attaccgagce
atcgggacta
ttctggaaat
tcgatccaat
ctacgacctg
cattttaaga
gaccatggct
tttgtecctte

aaaggaatac

cagcatagca
ggggctatgt
gagcgatgcg
acccgtgega
tctttcatat
attctcctea
cacgaacaag
cgcggagaag
ggacatcgca
ctgtatgaaa
acccgggagce
gatacgttgc
gcatcatggg

atcgatctet

tcagtcaaag
cagagaaata
acaacatcat
cccatatgga
ataatttggt
tgatggagaa
agccctcectea
gtgatgcaaa
acagtcttac

tatactaact

660
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cttctagatt
tcgcacgtcet
gggatggaaa
aagcaaatag
ggacgaactc
atgctaggca
cgtctaggtt
gttctcatag
aagcccatca
gcagttgtgg
ttttctgtta
aaaagctttg
ctggtggaga
gaccgcectg
ctttgcattc
aggactggcc
ttcgttaatt
tatcgaagaa
cctgattctg
tceccegatctg
cgagaatctg
tcttgtaccg

agccccgata

gggagatgca

<210> 68
<211>
<212>
<213>

DNA

<400> 68

1275

tatgccacca
catgattgaa
ggagatgtgc
ttgaactccg
tcgaccactc
gtcaccgaaa
tcggaacact
cgggaaagta
tctcetteeg
aaccgtttgce
gacatgggct
caaatctcgt
tggaggtaag
tgtaggctct
gtaatgtccc
actgaaatcc
gcaaagcacg
ggacacagaa
gcaataggcc
cttgctctgt
ggactcagtc
cgggtgggtg
ctttcagcgg

tcectgtgata

tcaatgcccea
ggcgacgata
acaggggtaa
actaatgatg
catcacttca
gcctgacgac
ctctttgage
caacctcecgt
tactcagcaa
aaactggatc
agcagttatc
tgagcgatgt
ccgatccaag
gaatcgttgc
cacaccccag
tcatcggtcg
aggaaggcta
gcgaggcata
atcgcatggce
tcgaagctgg
gggcagatca
agcttttgaa
agaggtggga

tcatcgacaa

Penicillium chrysogenum

tagctggtat
gagggattcg
cgacaacgtg
ccgtttagge
ttcaacaaag
atgcgaactc
ctttcagcaa
cgaatggttc
ctgcccattt
acaactaaat
ttcaagggag
ggtgctcagg
aacaacccaa
aatggcatcg
aatacacata
gtacgaaatc
cattgcggga
caacagtcgc
atatgaggca
tgtgatcaag
attcgaaatg
tggactgggt
gacgttcgtt

ggaagatatg

gcctegeatt
tcccttecata
agtgagatag
tactccctcee
tcecgectece
aattcttgat
taccgggect
atggccccga
tgcatgcett
ttagtgatac
ctgttctgea
gtgtgtttat
aagaacatac
cggaaggtga
ttacacagct
ccgaatgcca
ctgaagaagc
atgctcccge
gcggtgcata
accgactcta
gagagcaagg
acggtggagc
gctggctgeg

cgggccaaac

gcgctcegttt
gttggactcg
aaaatccaaa
catcgcttge
atcaactgcc
ggccatcaac
gaaatgtgcg
aggatctccg
ggcggagagt
ttcacttgac
atacacccag
ccacaatcag
aagaagtact
aatttcggtc
aacacagtat
tcaagccgaa
tcectggggac
actgtcggtc
tgggagttga
gttggtatgt
cagccgatgce
cgtatatcac
agactattga

tttga

atgcaggccc cacggatccce tcgatttetg ccccttaaag tgagcagggt tccacgtggt

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2035

60
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atacgatcac
ctatccgagt
gacagttact
ttggcacgcc
ggcatttcag
ggtgcctcgt
gaggagcaga
ggagtcactg
tcgagggatg
gacaaaatcc
ggcctgtcac
aagatgggtc
atggaggacc
gcggaaagga
gcggcecttgt
attcagcatc
caggctgctc
tacctggctg
atgggatacg
attgcacctg
ccaaggtcgt
<210> 69

<211> 1950
<212> DNA
<213>

<400> 69
atgggagcaa

ccatggcecttt
gcaatgcgcg

ccttggectt

gatcattgca
cccagcgaac
gggcccagat
ggggatggtt
aagcagcagt
ctatccatat
aagatcgctg
agcccaatac
gctatgtgcet
ttatacttgt
ttttctacac
gggctgccgt
gtgtcggaga
ttttgatcgg
attccaataa
ccectggegga
ggctttacga
cagaggcagc
ccaaagaata
ttagtaggga

actaa

cgagagtaga
gcggtcttce
actgggttga

gataatacag

cgcgegtgeg
ggtgcgagaa
agacgagtcg
gggtatctgc
gatgatgcag
gaacatcttt
gctcactccc
tggtctagat
gtcgggacaa
gcgcacgaca
agatctacaa
tgacaccaat
agaaaacgaa
tgcagaggct
ccgtcatgta
cagctggatg
tcagggctac
ctttgagggt
tcatgttgag

aatgattctg

Penicillium chrysogenum

gaccaaggac
atccccctat
gaaagtaagt

catcttaccc

accgagtttc
gccatctcca
caccaattcc
ctgccacagce
actattgcag
ggccttgagce
ctaattgctg
accctgcaat
aaggtctgga
ccacgcgacc
gttcccgagg
tcecettttet
gggttccgca
ctecggtetgg
tttgggcgac
aaactggagg
accggtggag
tgtgagcgag
cgatatcttc

aactacatag

tttggctcac
attcgggatt
acagcagcat

cttggcatct

tccaaagcca
aaatatgttc
cgaccgaact
gatatggagg
agtctggagc
cagtcgccaa
gtcgccagag
tgcaggcaac
tttccactge
gagtgaaaaa
tccaaatcac
tcgataactg
tgattcttca
ggttcgetge
cgatcggtca
cggcgcegtat
agtatgccaa
ccatactaac
gagaagtttt

gggaacgggt

aaatcccata
cgcatcgcaa
ttgcctgggce

tagaacctca

ggatcccgat
agatttccca
ctatgaggcg
ctcggagcett
gggcatgacg
gtatggaacc
ggcctgettt
tgcacgccgg
ccagcgggcet
gccatcacag
tgaaattcca
gcatgtctca
tgggatgaat
cttgcgtegt
gaatcaagga
gatgatctac
cgcgggaaaa

acatggtggg

cattcctege

gcttggtetce

tgcggaacca
gctgcaaagg
ttgttttact

tctcgaacge

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1275

60

120

180

240
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ttcagactgg
ctggtattct
atccaattat
atgatgaaat
cttcgacgcet
ggggattggt
tagaccctet
agcaagactt
tgattgggga
ccgggtcectga
ataccgttaa
gccgtectet
cgtatgcgaa
tcatccccaa
ctggcacagc
agcagggggg
cttgagtatt
atttctttcc
ctaagttcat
tgaccttcga
acacggtgcg
ctgacactat
ccctgcacag
taacctccegt
tcecattgecc
gagcgtgtag
cggggcgaac
agtgaagata

acggagcctce

gaaaaaaagc
gatgcccatg
gggggatatc
gacgagggtc
gggttagcct
gcgtatacta
gcataccagc
gcctcettceca
agcgctttcee
tgtccagggt
cggacagaaa
aatgaggcat
atacttcctc
ggattcaaca
atttgttgag
aggcctcgcea
ttatattgtt
aggctatgcg
tccagacata
aattccagcce
atgacaacac
cccagccgtt
ctggatcgag
gtcaatgata
ggctagccgg
ttagccaggg
ggctagagcg

tcctectega

gaaagagcgc

agcaggcttc
gcagcceggceg
gaagcaagtg
ggaggaattg
atattaattt
ttgggaatag
actcaaaaaa
tgattaatgt
ggttaaagtc
atcacaacta
aaggtaccca
tttaagacta
accctgactce
gtcaccgtac
tttgatgaca
tgcgtgatgt
gtgtgggata
ctgcgcacgg
cctcececgggg
acgctataac
ccctttagat
gtccgcecata
gtaactccac
gaccctcecgta
ccagacggct
aattcagctt
aatctggagg
tttgtccatt

gaagatttga

cacaagatct
ccacaatacc
aatgggatgg

ggtaagtagg

ccattactag
tggtatcatc
cacggcaagg

gggtgggata

aattctcact
ctgctgttcet
tattcgacga
accaagcgct
gaactgcaga
ggccaatgga
ccgttgtecc
cgaatttcaa
agtctgacta
atgtgcctgg
aaagccgata
ccgcgagaca
agacataacc
aactggccaa
atttcttatg
tatcagctcg
caactcaagg
atgggaggac
gacgtcaagg

cgccgggcca

gtacaaagcc
acaagaatgg
attccatgac
cgctgttett
tatcccaaat
gcaaactgat
gtgcagcaat
gtgactaacc
agccataaca
cagcgcggac
tcctaggetg
ccagtggata
tcaagggttc
gatgtgtgga
cgtgacgaat
ccacgaggtc
aactgatcta
aagacgcaat
aatgagacat
ttcgggcagg
ccactcgtca
tatggctcgt
caacagaccg
gaaatcttaa
ctcactcggg
tgggattaac
ctattacgat

ttcgegggcet

tgtgctgaag
cggaactcgt
ttcatcattc
cggctcectce
ggcctcattg
aggtcggtcea
tgacaggtac
atagacagga
ggacccgagg
ggaacccaat
taattgaggc
acgggaggga
actctcctgg
tctgecttgeg
cgtgtcggeg
cgttecctgea
gcggctattt
atcgtaagta
ctgataattc
aactggcttc
actgcacata
gaggtggagg
aagcaacatc
tgagagggac
gattgttctg
ccggggtggt
tccecggagga

tactagccca

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

1950
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<210>
<211>
<212>
<213>

<400>

70
689
PRT

Penicillium chrysogenum

70

Met Pro Asp

1

Thr

Leu

Arg

Gln

65

Ala

Glu

Leu

Glu

Gly

145

Leu

His

Thr

Gly

Ile

50

Gln

Lys

Tyr

His

Gln

130

Ala

Glu

Ser

Leu

Gln

35

Leu

Asn

Leu

Gln

Met

115

Gln

Tyr

Leu

Pro

Phe

Ala

20

His

Pro

Leu

Leu

Met

100

Glu

Ala

Ala

Glu

Thr
180

Thr

Arg

Leu

Ile

Ser

Arg

85

Ala

Met

His

Gln

Ala

165

Leu

Asp

Glu

Leu

Ile

Arg

70

Gln

Glu

Phe

Trp

Thr

150

Arg

Thr

Asn

Arg

Gly

Gln

55

Pro

Met

Tyr

Ile

Leu

135

Glu

Trp

Ala

Leu

Gln

Ser

40

Gln

Glu

Lys

Leu

Thr

120

Pro

Leu

ASp

Ser

Arg

Lys

25

Asp

Glu

Arg

Asp

Val

105

Thr

Leu

Gly

Asn

Lys
185

Pro

10

Ser

Gly

Pro

Phe

Thr

90

Asp

Ile

Ile

His

Arg

170

Trp

Ser

Asn

Phe

Leu

Lys

75

His

Asp

Arg

Glu

Gly

155

Thr

Trp

Gln

Ile

Leu

Phe

60

Leu

Lys

Val

Glu

Leu

140

Ser

Lys

Asn

Pro

Ala

Val

45

Ser

Gly

Trp

Ser

Gln

125

Trp

Asn

Glu

Gly

Asp

Thr

30

Arg

Lys

Val

Ser

Pro

110

Ala

Lys

Val

Phe

Ser
190

Gly

15

Glu

Gln

Asp

Ala

His

95

Tyr

Ser

Ile

Arg

Val

175

Leu

Pro

Glu

Ala

Gln

Arg

80

Leu

Phe

Glu

Ile

Gly

160

Leu

Gly
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Arg

Pro

Val

225

Val

Tyr

Arg

Lys

Val

305

Arg

Thr

Ile

Ala

Asn

385

Ser

Ala

Leu

Ser

210

Gln

Gly

Met

Tyr

Pro

290

His

Tyr

Gly

Leu

Met

370

Phe

Leu

Met

Ala

195

Ser

Val

Asp

Leu

Ser

275

Ala

Arg

Ser

Pro

Pro

355

Gln

Asn

Cys

Gly

Asn

Pro

Arg

Ile

Phe

260

Lys

Leu

Ala

Ser

Glu

340

Leu

Thr

Ser

Thr

Gly

His

Asp

Asp

Gly

245

Asp

Val

Val

Arg

Val

325

Met

Leu

Val

Leu

Ile

405

His

Ala

Gln

Met

230

Pro

Gln

Asp

Tyr

Leu

310

Arg

Ser

Ala

Tyr

Ala

390

Phe

Gly

Ile

Tyr

215

Lys

Lys

Phe

Leu

Gly

295

Val

Arg

Val

Thr

Lys

375

His

Ala

Phe

Val

200

Val

Thr

Tyr

Arg

Asn

280

Ser

Leu

Gln

Leu

Thr

360

Asn

Met

Ala

Gly

Val

Ser

His

Gly

Ile

265

Thr

Leu

Ala

Phe

Asp

345

Phe

Ala

His

Asgp

Gly

Ala

His

Gln

Tyr

250

Pro

Gly

Thr

Arg

Gln

330

Tyr

Ala

Arg

Ser

Gly

410

Gly

Gln

Gly

Pro

235

Ile

His

Ile

Tyr

Ala

315

Asp

Pro

Leu

Gln

Met

395

Ile

Ser

Leu

Pro

220

Leu

Thr

Ser

Tyr

Val

300

Val

Arg

Thr

His

Asp

380

Ser

Glu

Gly

Leu

205

His

Asn

Met

Ala

Thr

285

Arg

Thr

Asp

Val

Tyr

365

Ile

Ser

Thr

Leu

Leu

Pro

Gly

Asp

Met

270

Lys

Ser

Val

Gly

Gln

350

Thr

Glu

Gly

Cys

Ile

Pro

Phe

Ile

Asn

255

Leu

Pro

Asn

Ala

Asp

335

Ile

Gly

Glu

Leu

Arg

415

Gln

Asp

Ile

Val

240

Ala

Ser

Glu

Met

Val

320

Lys

Arg

Leu

Gly

Lys

400

Arg

Val
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Asn

Ile

Val

465

Lys

Tyr

Arg

Lys

Ala

545

Asn

Tyr

Leu

Arg

Val

625

Arg

Asn

Thr

450

Gly

Glu

Asp

Ala

Arg

530

Gln

Asp

Arg

Arg

Val

610

Asp

Tyr

Asp

435

Gln

Ser

Phe

Ile

Thr

515

Asn

Ser

Lys

Leu

Thr

595

Gln

Ser

Asp

420

Tyr

Gln

Pro

Ile

Leu

500

Ala

Trp

Glu

Thr

Phe

580

Asn

Asp

Trp

Gly

Leu

Val

Asp

Arg

485

Asn

Met

Asn

Ser

Leu

565

Ala

Ala

Leu

Met

Arg
645

Ser

Ala

Thr

470

Asn

Ser

Ala

Ser

Ile

550

Ser

Leu

Val

Met

Ile

630

Val

Lys

Ala

455

Pro

Lys

Asp

Ser

Leu

535

Ile

Ala

Tyr

Ser

Ala

615

Pro

Tyr

Pro

440

Tyr

Gly

Arg

Leu

Ser

520

Leu

Val

Pro

Ser

Gln

600

Arg

Asp

Glu

425

Thr

Val

Ile

Arg

Asp

505

Thr

Ile

Ala

Thr

Met

585

Thr

Ile

Tyr

Asp

Val

Ile

Asp

Pro

490

Ile

Lys

Gln

Thr

Lys

570

Glu

Asp

Arg

Leu

Leu
650

Glu

Lys

Glu

475

Glu

Val

Leu

Leu

Phe

555

Asn

Asn

Leu

Pro

Leu

635

Phe

Gly

Lys

460

Thr

Ser

Lys

Ile

His

540

Phe

Val

Glu

Asp

His

620

Asp

Asn

Asp

445

Met

Asp

Glu

Ser

Arg

525

Lys

Asp

Leu

Ser

Ser

605

Ala

Ser

Arg

430

Asn

Thr

Ala

Lys

Phe

510

Val

Leu

Ala

Trp

Phe

590

Leu

Val

Ala

Ala

Trp

Ala

Arg

Arg

495

Glu

Ile

Ser

Leu

Asp

575

Glu

Ala

Thr

Leu

His
655

Met

Ala

Phe

480

Thr

Leu

Lys

Arg

Ser

560

Cys

Phe

Ser

Leu

Gly

640

Arg
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Leu Asn Pro Leu Asn Arg Ile Thr Phe Asn Pro Asn Tyr Trp Glu Asp

665

670

Glu Ile Val Lys Gly Ser Gly Asp Asn Gly Arg Gly Ile Leu Ser Lys

Leu

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

<400>

Met Ser

1

Lys His

Val Arg

Glu Lys

Leu Gly

65

Asp Gly

Phe His

Gly Ile

Ile Ile
130

675

71
425
PRT

680

Penicillium chrysogenum

71

Val

Ser

Gln

35

Gln

Tyr

Gln

Asp

Val
115

Asn

Val

Tyr

Asp

Val

Val

70

Pro

Val

Leu

Asn

Pro

Lys

Glu

Pro

55

Ala

Gly

Ile

Gly

Glu
135

Phe

Asp

His

40

Pro

Ser

Asp

Asp

Cys

120

Glu

Ala

Ser

25

Ile

Glu

Phe

Ile

Glu

105

Gly

Gln

Asp

10

His

Ser

Ala

Pro

Asn

90

Leu

Asn

Lys

Pro

Arg

Pro

Gln

Leu

75

Pro

Ala

Ser

Arg

Leu

Lys

Phe

Lys

Ala

Tyr

Arg

Ile

Arg
140

685

Trp

Leu

Cys

45

Arg

Ala

Glu

Cys

Gly

125

Phe

Leu

Gln

30

Glu

His

Asp

Trp

Gly

110

Gly

Leu

Asn

15

Lys

Glu

Ala

Tyr

Asp

95

Tyr

Pro

Pro

Arg

Glu

Trp

Glu

Leu

80

Gly

Leu

Pro

Asp
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Met

145

Ala

Asp

Phe

His

Cys

225

Ile

Glu

Leu

Asp

Ile

305

Leu

Ile

Asn

Ser

Leu

Gly

Ala

Ala

Gly

210

Arg

Glu

Asn

Trp

Ala

290

Glu

Asp

Ala

Leu

Gln

Lys

Ser

Tyr

Asp

195

Ile

Lys

Phe

Lys

Leu

275

Tyr

Asn

Ser

Lys

Lys

355

Gln

Gly

ASp

Ile

180

Phe

Ser

Ile

Asp

Gly

260

Ala

Gln

Gln

Asn

Lys

340

Val

Val

Lys

Val

165

Val

Cys

Ala

Glu

Gln

245

Phe

Cys

His

Ile

Tyr

325

Glu

Leu

Met

Ile

150

Ala

Asn

Thr

Leu

Asn

230

Val

Pro

Thr

Ala

Ile

310

Ala

Gly

Ala

Gly

Arg

Gly

Gly

Ala

Val

215

Ser

Glu

Val

Ser

Ile

295

Arg

Trp

Thr

Gly

Gly

Phe

Ile

Ala

Ala

200

Ile

Gly

Val

Ile

Leu

280

Thr

Ser

Met

Asp

Gln

360

Leu

Cys

Thr

Lys

185

Val

Pro

Val

Pro

Met

265

Arg

Arg

Lys

Glu

Ala

345

Thr

Gly

Leu

Thr

170

Lys

Arg

Met

His

Val

250

Asn

Met

Glu

Phe

Gln

330

Gly

Leu

Tyr

Gly

155

Val

Trp

Thr

Lys

Ala

235

Asp

Asn

Ala

Thr

Ser

315

Leu

Thr

Glu

Ser

Val

Ala

Ile

Gly

Ala

220

Ser

Asn

Phe

Arg

Phe

300

Ala

Val

Gly

Lys

Lys

Thr

Glu

Thr

Gly

205

Pro

Gly

Leu

Asn

Val

285

Gly

Met

Tyr

Gly

Val

365

Asn

Glu

Arg

Asn

190

Ser

Gly

Ser

Leu

His

270

Cys

Lys

Ala

Ile

Leu

350

Asn

Gly

Pro

Lys

175

Gly

Gly

Val

Thr

Gly

255

Glu

Ala

Arg

Arg

Ala

335

Phe

Arg

Arg

Asp

160

Gly

Ile

Thr

Ile

Tyr

240

Glu

Arg

Glu

Leu

Ser

320

Glu

Ala

Glu

Gly
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370 375

Ser Arg Ile Glu Gln Val Ser
385 390

Gly Gly Ser Glu Glu Ile Leu
405

Lys Ala Met Lys Lys Gln Ser
420

<210> 72
<211> 605
<212> PRT

Arg

Asp

380

Val Arg Val Met Val Val Gly

395

400

Ser Glu Leu Ala Val Asn Gln Glu Ile

Lys

<213> Penicillium chrysogenum

<400> 72
Met Ala Ala Gln Ser Arg Val
1 5

Thr Gln Leu Gly Pro Leu Pro
20

Gln Arg Met Leu Gly Trp Tyr
35

Glu Pro His Leu Ala Gln Leu
50 55

Phe Ala Trp Asn Ala Asp Ala
65 70

Tyr Asn Val Trp Gly Gln Arg
85

Asp Gly Trp Lys Gln Leu Gly
100

Ser Leu Gly Tyr Asp His Thr
115

Tyr Ala Ala Val Tyr Leu Tyr
130 135

Pro

Asn

Leu

40

Gly

Glu

Tyr

Lys

Tyr

120

Ala

Leu
425

Ala

Thr

25

Pro

Glu

Thr

Ala

Trp

105

Gly

Pro

410

Thr

10

Tyr

Ala

Glu

Asn

Tyr

90

Gly

Val

Ser

Ala

Thr

Gln

Ala

Leu

75

Asp

Ala

Tyr

Ser

Glu

Ser

Thr

Val

60

Pro

Arg

Lys

Arg

Ala
140

Ser

Asp

Leu

45

Ser

Tyr

Leu

His

Arg

125

Met

Gly

Ile

30

Lys

Pro

Val

Val

Gly

110

Thr

Tyr

415

Thr

15

Ser

Leu

Gln

Lys

Thr

95

Val

Ala

Arg

Phe

Leu

Ile

Val

Lys

80

Thr

Val

Gln

Cys

135



Pro

145

Thr

Thr

Glu

Asp

Ser

225

Lys

Lys

Met

Ala

Ser

305

Arg

Leu

Phe

Met

Glu

Tyr

Gly

Ala

210

Thr

Pro

Leu

Arg

Pro

290

Thr

Thr

Leu

Phe

Ser

Arg

Ala

Asp

195

Asn

Phe

Glu

Gly

Ala

275

Leu

Trp

Thr

Ala

Thr
355

Met

Ala

Pro

180

Tyr

Val

Ile

Glu

Thr

260

His

Leu

Arg

Val

ASp

340

Ile

Ser

Gly

165

Leu

Leu

Ala

Ala

Thr

245

Lys

Leu

Asn

Arg

Gly

325

Val

Ala

Asp

150

Gly

Pro

Ile

Phe

Pro

230

Ser

Glu

Val

Thr

Ala

310

Glu

Glu

Val

Gly

Ser

Gln

Ser

Leu

215

Leu

Asn

Leu

Gly

Thr

295

Ile

Pro

Val

Met

Ala

Asp

Glu

Gly

200

Leu

Arg

Gly

Pro

Glu

280

Arg

Ser

Leu

Lys

Gly
360

Ala

Val

Ser

185

Phe

Ala

Lys

Val

Thr

265

Leu

Ile

Ile

Trp

His

345

Leu

Leu

Gln

170

Lys

Lys

Lys

Thr

Arg

250

Ala

Asp

Gln

Thr

Leu

330

Arg

Ile

Thr

155

Asn

Thr

Phe

Thr

Ser

235

Ile

Glu

Gln

Thr

Lys

315

Ile

Gly

Glu

Ser

Thr

Ser

Phe

Asp

220

Ile

His

Leu

Gly

Leu

300

Asn

Pro

Ala

Asn

Gly

Glu

Asp

Ser

205

Ser

Gly

Arg

Glu

Ile

285

Leu

Phe

Met

Ile

Pro
365

Gln

Thr

Val

190

Ser

Gly

Ala

Phe

Leu

270

Val

Gly

Ala

His

Asn

350

Ser

Trp

Trp

175

Leu

Ala

Lys

Asp

Lys

255

Lys

Thr

Thr

Lys

Leu

335

Leu

Ser

Met

160

Ala

Ala

Thr

Leu

Gly

240

Asn

Gly

Ile

Leu

Ser

320

Arg

Ala

Pro
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Ala

Phe

385

Met

Ile

Ser

Ser

Ser

465

Ala

Ser

Phe

Glu

Leu

545

Lys

Arg

Val

Arg

370

Arg

Val

Asp

Ala

Glu

450

Gly

Gly

Thr

Thr

Arg

530

Leu

Pro

Leu

Phe

His

Val

Gly

Glu

Ala

435

Leu

Trp

Ala

Arg

Phe

515

Asp

Gly

Tyr

Asp

Gly

Ala

Leu

Val

Pro

420

Val

Val

Leu

Leu

Pro

500

Ala

Glu

Glu

Gln

Cys

580

His

His

Thr

Gln

405

Asp

Tyr

Arg

Gly

Lys

485

Gln

Trp

Asp

Gly

Cys

565

Lys

Arg

Met

Ala

390

Glu

Glu

Pro

Phe

His

470

Gln

Ala

Ile

Glu

Gly

550

Phe

Ile

Ser

Pro

375

Thr

Cys

Pro

Ile

Leu

455

Val

Ala

Ala

Leu

Val

535

Val

Asn

Ala

Leu

Arg

Ser

Gln

Glu

Trp

440

Met

Val

Met

Leu

Ser

520

Ala

Gly

Leu

Trp

Ser

Asp

Lys

Glu

Phe

425

Glu

Lys

Ser

Ala

Leu

505

Gly

Met

Glu

Arg

Gly

585

Glu

Pro

Gly

Ala

410

Asn

Gly

Gly

Leu

Ser

490

Ala

Ala

Glu

Phe

Ser

570

Val

Ser

Thr

Val

395

Ile

Ile

Thr

Asp

Ile

475

Tyr

Asp

Leu

Ile

Val

555

Gly

Glu

Ser

Glu

380

Val

Gly

Ser

Thr

Asn

460

Arg

Leu

Ala

Leu

Ala

540

Tyr

Arg

Leu

Lys

Ala

Ser

Gly

Arg

Asn

445

Leu

Thr

Ser

Arg

Thr

525

Arg

Arg

Asp

Pro

Leu

Lys

Lys

Val

Leu

430

Val

Ser

Pro

Arg

Arg

510

Leu

Arg

Asp

Glu

Gly
590

Val

Met

Gly

415

Leu

Leu

Ile

Ser

Val

495

Val

Asp

Trp

Ile

His

575

Lys

Val

Ser

400

Tyr

Arg

Ala

Leu

Leu

480

Thr

Met

Ala

Val

Ala

560

Thr

Ile
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595
<210> 73
<211> 425
<212> PRT
<213>
<400> 73

Met Met Asn Arg Ser
1 5

Gly Pro Thr Ser Val
20

Asn Trp Glu Asp Pro
35

Leu Ala Ile Gln Asp
50

Pro Arg Val Leu Glu
65

Leu Glu Glu Met Gly
85

Tyr Gly Cys Ala Gly
100

Glu Val Glu Arg Val
115

Ser Ser Leu Ala Met
130

Lys Gln Arg Phe Leu
145

Phe Gly Leu Thr Glu
165

Thr Val Ala Arg Glu
180

Leu

Ala

Leu

Thr

Ala

70

Asp

Val

Asp

Thr

Pro

150

Pro

His

Leu

Gly

Ala

Ala

55

Tyr

Leu

Ser

Ser

Gly

135

Ser

Asn

Pro

600

Penicillium chrysogenum

Arg

Arg

Ala

40

Arg

Arg

Gly

Thr

Gly

120

Ile

Leu

His

Thr

Ala

Arg

25

Ala

Gln

Asn

Leu

Val

105

Tyr

Tyr

Ala

Gly

Gln
185

Ala

10

Tyr

Glu

Tyr

Glu

Leu

90

Ala

Arg

Glu

Lys

Ser

170

Lys

Ala

Ala

Leu

Cys

Asp

75

Gly

Ser

Ser

Phe

Gly

155

Asp

Gly

Arg

Ser

Phe

Gln

60

Tyr

Ala

Gly

Gly

Gly

140

Thr

Pro

Met

605

Ser

Ser

Thr

45

Asp

Asp

Ser

Leu

Met

125

Thr

Leu

Gly

Tyr

Ile

Ala

30

Asp

Lys

Arg

Ile

Ile

110

Ser

Glu

Ala

Ser

Leu
190

Gln

15

Val

Glu

Leu

Arg

Glu

95

Thr

Val

Glu

Gly

Met

175

Leu

Ala

Phe

Glu

Ala

Ile

80

Gly

Lys

Gln

Gln

Cys

160

Glu

Ser
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Gly

Val

Glu

225

Asn

Asn

Lys

Gly

Ser

305

Leu

Thr

Thr

Leu

Ser

385

Gln

Ser

Trp

210

Arg

Lys

Cys

Gly

Ala

290

Leu

Ile

Leu

Pro

Ala

370

ASp

Thr

Lys

195

Ala

Glu

Ser

Pro

Pro

275

Met

Glu

Gln

Ala

Glu

355

Asn

Glu

Tyr

Thr

Lys

Arg

Ala

Val

260

Phe

Gly

Arg

Met

Ala

340

Met

Ser

Tyr

Glu

Trp

Leu

Ala

Leu

245

Pro

Thr

Ala

Lys

Lys

325

Val

Ile

Arg

His

Gly
405

Ile

Glu

Thr

230

Arg

Ala

Cys

Leu

Gln

310

Leu

Gln

Ser

Ile

Ile

390

Gln

Thr

Ser

215

Pro

Ala

Glu

Leu

Glu

295

Phe

Ala

Val

Met

Leu

375

Ala

Ser

Asn

200

Thr

Gly

Ser

Asn

Asn

280

Asp

Lys

Asn

Ala

Ile

360

Gln

Arg

Asp

Ser

Gly

Ser

Ile

Met

265

Ser

Cys

Gly

Ala

Arg

345

Lys

Glu

His

Ile

Pro

Lys

Tyr

Thr

250

Leu

Ala

Leu

Asn

Ala

330

Leu

Arg

Val

Val

His
410

Ile

Ile

Glu

235

Gly

Pro

Arg

Ala

Pro

315

Thr

Lys

Gln

Phe

Ala

395

Ala

Ala

Arg

220

Thr

Met

Glu

Leu

Arg

300

Leu

Asp

Asp

Asn

Gly

380

Asn

Leu

Asp

205

Gly

Pro

Ile

Val

Gly

285

Ala

Ala

Ala

Ala

Cys

365

Gly

Leu

Ile

Val

Phe

Ala

Gln

Glu

270

Ile

Arg

Lys

Ala

Gly

350

Asp

Asn

Phe

Leu

Ala

Ile

Ile

Met

255

Gly

Ala

Glu

Tyr

Tyr

335

Lys

Arg

Ala

Val

Gly
415

Leu

Val

Lys

240

Asp

Leu

Phe

Tyr

Gln

320

Gly

Ala

Ala

Ala

Val

400

Arg

139



140

Ala Ile Thr Gly Lys Gln Ala Phe Val
420 425

<210> 74
<211> 633
<212> PRT

<213> Penicillium chrysogenum
<400> 74
Met Ser Ser Ser Gln Pro Ala Thr Ala Asp Ser Gly Tyr Ile Thr Asp

1 5 10 15

Pro Gly Pro Leu Glu Asn Thr Tyr Thr Ser Asp Pro Ser Leu Gln Arg
20 25 30

Ala Leu Ala Trp Tyr Leu Pro Ser Ala Thr Leu Gln Ser Val Gln Pro
35 40 45

His Leu Thr Gln Phe Gly Ala Glu Ala Ile Ser Glu Gln Val Arg Glu
50 55 60

Trp Ser Ala Asp Ala Glu Arg Asn Val Pro Tyr Val Lys Ser His Asn
65 70 75 80

Val Trp Gly Lys Arg Tyr Asp Tyr Asp Arg Leu Val Thr Thr Glu Gly
85 90 95

Trp Lys Gln Leu Gly Lys Trp Gly Ala Arg Asn Arg Ile Val Ser Ala
100 105 110

Gly Tyr Asp Lys Ser Leu Gly Val Asp Arg Arg Thr Val Gln Tyr Ala
115 120 125

Leu Asn Tyr Leu Tyr Ser Pro Ser Ser Gly Leu Tyr Ser Cys Pro Ile
130 135 140

Ser Met Thr Asp Gly Ala Ala Phe Ile Leu Ser Ser Arg Ile Asn Lys
145 150 155 160

Leu Pro Ser Thr His Pro Phe His Thr Ala Phe Gln Gly Leu Ile Ser
165 170 175

Glu Lys Asp Asp His Trp Thr Ser Gly Gln Trp Met Thr Glu Arg Ala
180 185 190



Gly

Leu

Ile

225

Leu

Pro

Ser

Glu

Ile

305

Val

Ala

Glu

Glu

Leu

385

His

Gly

Ala

210

Ser

Leu

Leu

Asn

Leu

290

Gly

Thr

Ile

Pro

Val

370

Phe

Leu

Ser

195

Ser

Gly

Leu

Arg

Gly

275

Pro

Glu

Arg

Ser

Leu

355

Lys

Gly

Pro

Asp

Ser

Phe

Ala

Arg

260

Val

Thr

Ile

Leu

Ile

340

Trp

His

Val

Gln

Val

Ser

Lys

Lys

245

Thr

Arg

Ala

Asp

His

325

Thr

Leu

Arg

Val

Pro
405

Gln

Gly

Phe

230

Thr

Val

Ile

Glu

Gln

310

Thr

Lys

Ile

Gly

Glu

390

Gly

Asn

Ser

215

Phe

Pro

Val

His

Leu

295

Gly

Phe

Ser

Pro

Ala

375

Asp

Lys

Thr

200

Glu

Ser

Ser

Gly

Arg

280

Glu

Ile

Val

Phe

Met

360

Met

Arg

Glu

Glu

Pro

Ser

Gly

Gly

265

Leu

Leu

Val

Gly

Ala

345

His

Asn

Thr

Ala

Thr

Leu

Ala

Lys

250

Asp

Lys

Lys

Thr

Ser

330

Lys

Leu

Leu

Pro

Glu
410

Trp

Gly

Thr

235

Leu

Gly

Asn

Asp

Ile

315

Leu

Ala

Arg

Ala

Ser

395

Val

Ala

Asp

220

Asp

Ser

Val

Lys

Met

300

Ala

Ala

Arg

Leu

Trp

380

Ser

Val

Thr

205

Gly

Ala

Thr

Ser

Leu

285

Arg

Pro

Gly

Thr

Leu

365

Phe

Asn

Phe

Tyr

Asp

Asn

Phe

Arg

270

Gly

Ala

Leu

Trp

Thr

350

Ala

Thr

Lys

Arg

Ser

Tyr

Leu

Leu

255

Val

Thr

His

Leu

Arg

335

Val

Asp

Val

Ile

Thr
415

Pro

Leu

Ala

240

Ala

Val

Lys

Leu

Asn

320

Arg

Gly

Met

Ala

Ala

400

Leu
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Thr

Gln

Asp

Asn

465

Arg

Asp

Thr

Ala

Ile

545

Pro

Gly

Ala

Ile

Ser
625

Ala

Glu

Glu

450

Ser

Phe

Arg

Ala

Thr

530

Leu

Val

Val

Ser

Ala

610

Leu

Thr

Cys

435

Pro

Ile

Leu

Thr

Ala

515

Thr

Ser

Thr

Gly

Ala

595

Trp

Gln

Ala

420

Gln

Glu

Trp

Ile

Leu

500

Trp

Val

Gly

Ala

Glu

580

Thr

Gly

Lys

Lys

Glu

Phe

Glu

Lys

485

Ala

Leu

Ala

Ala

Glu

565

Gln

Ser

Val

Ala

Ala

Ser

Asn

Gly

470

Lys

Leu

Ala

Asp

Leu

550

Ile

Val

Gly

Asp

Gly
630

Val

Met

Ile

455

Thr

Asp

Ile

Leu

Gly

535

Leu

Ala

Phe

Gly

Leu

615

Ser

Ile

Gly

440

Ser

Thr

Asn

Gln

His

520

Arg

Ala

Arg

His

Glu

600

Pro

Lys

Ser

425

Gly

Arg

Asn

Leu

Ser

505

Ala

Arg

Leu

Arg

Asp

585

Glu

Ala

Leu

Lys

Val

Ile

Val

Lys

490

Val

Arg

Phe

Asp

Trp

570

Ile

His

Asn

Met

Gly

Leu

Leu

475

Ile

Asp

Phe

Met

Thr

555

Ile

Val

Leu

Arg

Ala

Tyr

Arg

460

Ala

Phe

Leu

Met

Phe

540

Glu

Leu

Thr

Gln

Ala
620

Thr

Met

445

Asn

Ser

Gly

Arg

Thr

525

Thr

Arg

Ser

Val

Trp

605

Ser

Ala

430

Asp

Asn

Glu

Thr

Asn

510

Gln

Val

Asp

Ala

Ser

590

Asp

Gly

Gly

Glu

Ala

Phe

Trp

495

Ala

Asp

Ala

Asn

Glu

575

Gly

Cys

His

Ile

Ala

Val

Val

480

Leu

Leu

Pro

Trp

Asp

560

Gly

Thr

Arg

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

<400>

75
695
PRT

Penicillium chrysogenum

75

Met Pro Ser

1

Pro

Asp

Arg

Lys

Leu

Ser

Pro

Gly

Glu

145

Val

Phe

Ser

Gln

Val

Arg

50

Ser

Ala

Met

Tyr

Thr

130

Ile

Arg

Thr

Leu

Gly

Glu

35

Ala

Gln

Lys

Gln

Gly

115

Pro

Ile

Gly

Ile

Gly
195

Pro

Ser

20

Arg

Ser

Asn

Ala

Glu

100

Leu

Glu

Gly

Leu

Asn

180

Arg

Pro

Glu

Leu

Leu

His

Lys

85

Leu

His

Gln

Cys

Glu

165

Ser

Thr

Pro

Leu

Ser

Leu

Ser

70

Arg

His

Ala

His

Tyr

150

Thr

Pro

Ala

Asp

Leu

Glu

Ala

55

Leu

Leu

Ala

Ser

Lys

135

Ala

Thr

Thr

Asn

Trp

His

Leu

40

Leu

Gly

Gln

Ala

Met

120

Leu

Gln

Ala

Leu

His
200

Val

Gln

25

Leu

Leu

Arg

Gln

Asn

105

Phe

Phe

Thr

Thr

Thr

185

Ala

Lys

10

Glu

His

Gln

Val

Leu

90

Asp

Leu

Leu

Glu

Trp

170

Ala

Val

Ala

Arg

Thr

Pro

Glu

75

Ala

Leu

Val

Glu

Leu

155

Asn

Ser

Val

Leu

Ala

Lys

Glu

60

Arg

Glu

Ile

Thr

Arg

140

Gly

Ser

Lys

Met

Lys

Gln

Glu

45

Lys

Leu

Glu

Gly

Leu

125

Ala

His

Asn

Trp

Ala
205

Pro

Ser

30

Thr

Val

Gln

His

Glu

110

Arg

Glu

Gly

Asp

Trp

190

Gln

Ser

15

Asn

Leu

Phe

Arg

Lys

95

Pro

Glu

Lys

Ser

Lys

175

Ile

Leu

Gly

Val

Glu

Asp

Ser

80

Trp

Thr

Gln

Tyr

Asn

160

Thr

Gly

Phe
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Ile

Asp

225

Gly

Asn

Val

Val

Gly

305

Val

Thr

Leu

Leu

Gln

385

Leu

Ser

Asp

210

Leu

Pro

Asn

Asp

Phe

290

Gly

Arg

Gln

Ala

Tyr

370

Glu

Leu

Thr

Gly

Glu

Lys

Val

Lys

275

Gly

Val

Arg

Val

Ser

355

Glu

Ser

Ala

Thr

Lys

Thr

Phe

Lys

260

Glu

Thr

Leu

Gln

Leu

340

Met

Glu

Arg

Asp

Ala
420

Asn

His

Gly

245

Ile

Thr

Met

Ala

Phe

325

Asn

Tyr

Asn

Gly

Leu

405

Gly

Tyr

Gln

230

Tyr

Pro

Asn

Thr

Arg

310

Gln

Tyr

Ala

Gln

Ala

390

His

Glu

Gly

215

Pro

Asn

Hisg

Gln

Trp

295

Gly

Asp

Lys

Leu

Ser

375

Gly

Ala

Gly

Pro

Leu

Thr

Val

Tyr

280

Val

Val

Arg

Met

His

360

Arg

Pro

Thr

Leu

His

Asp

Met

Asn

265

Ala

Arg

Thr

Asp

Val

345

Phe

Met

Glu

Ser

Glu
425

Pro

Asn

Asp

250

Met

Lys

Ala

Ile

Ala

330

Gln

Thr

Lys

Gln

Cys

410

Ile

Phe

Val

235

Asn

Leu

Pro

Asn

Ala

315

Asp

Val

Gly

Ala

Leu

395

Gly

Cys

Val

220

Tyr

Gly

Ala

Ala

Ile

300

Thr

Pro

Arg

Arg

Ala

380

Arg

Leu

Arg

Val

Val

Phe

Arg

Met

285

Val

Arg

His

Leu

Gly

365

Ser

Ala

Lys

Arg

Gln

Gly

Leu

Phe

270

Pro

Leu

Tyr

Ala

Leu

350

Met

Ser

Gly

Ala

Ala
430

Val

Asp

Leu

255

Cys

Ser

Asp

Cys

Gly

335

Pro

Met

Pro

Ala

Leu

415

Cys

Arg

Ile

240

Phe

Gln

Leu

Ala

Ala

320

Glu

Leu

Arg

Asp

Asn

400

Ala

Gly
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Gly

Tyr

Gln

465

Lys

Arg

Ile

Leu

Asp

545

Asn

Pro

His

Thr

Leu

625

Ile

His

Leu

450

Val

Pro

Arg

Val

Lys

530

Phe

Phe

Glu

Thr

Val

610

ASp

Pro

Gly

435

Pro

Ala

Ala

Asp

Ala

515

His

Trp

Tyr

Thr

Leu

595

Arg

ASp

Asp

Tyr

Thr

Arg

Arg

Lys

500

Ala

Arg

Arg

Glu

Lys

580

Glu

Gln

Ile

Trp

Ser

Leu

Tyr

Asn

485

Gly

Phe

Asp

Leu

Ala

565

Gly

Arg

Ile

Arg

Gln
645

Ser

Thr

Leu

470

Asp

Ala

Gly

Ala

Ser

550

Val

Leu

Glu

Thr

Pro

630

Leu

Tyr

Trp

455

Leu

Thr

Ser

Trp

Glu

535

Thr

Ser

Met

Ala

Leu

615

His

Asp

Ser

440

Glu

Lys

Ser

Phe

Arg

520

Gln

Ala

Ser

His

Ala

600

Thr

Ala

Ser

Gly

Gly

Ser

Gln

Asp

505

Thr

Arg

His

Pro

Gln

585

Glu

Arg

Val

Ser

Ile

Asp

Ala

Ile

490

Val

Ala

Ser

Ser

Glu

570

Leu

Phe

Thr

Arg

Leu
650

Gly

Asn

Arg

475

Leu

Leu

His

Trp

Gln

555

Leu

Phe

Phe

Thr

Leu

635

Gly

Pro

Tyr

460

Ala

Gln

Asp

Leu

Asn

540

Tyr

Ser

Arg

Ser

Ala

620

Val

Arg

Ala

445

Met

Val

Ala

Glu

Thr

525

Ser

Leu

Gly

Leu

Ser

605

Val

ASp

Tyr

Tyr

Leu

Leu

Tyr

Asp

510

Phe

Leu

Met

Ala

Phe

590

Gly

Leu

Ala

Asp

Ala

Thr

Ala

Leu

495

Lys

Glu

Leu

Val

Leu

575

Ser

Ala

Lys

Trp

Gly
655

Asp

Gln

Gly

480

Asp

Asp

Ala

Val

Lys

560

Asp

Leu

Val

Leu

Ala

640

Lys

145



146

Val Tyr Glu Asp Leu Phe Arg Arg Ala Ser Glu Glu Asn Pro Val Asn
660 665 670

Glu Leu Val Phe Asp Pro Tyr Pro Trp Asn Ser Ala Leu Leu Lys Asn
675 680 685

Glu Pro Ala Lys Ser Lys Leu

690 695
<210> 76
<211> 542
<212> PRT

<213> Penicillium chrysogenum
<400> 76
Met Ala Lys Thr Phe Ser Lys Glu Asp Val Ala Ser His Ser Lys Gly

1 5 10 15

Asp Ser Pro Trp Ile Ile Ile Asp Glu Asp Val Tyr Asp Val Ser Lys
20 25 30

Phe Gln Glu Glu His Pro Val Leu Gln Arg Val Ala Gly Lys Asp Ala
35 40 45

Ser Lys Gln Phe Trp Lys Tyr His Asn Glu Gly Ile Leu Lys Lys Tyr
50 55 60

Lys Gly Gln Leu Gln Ile Gly Ser Leu Asp Thr Lys Lys Ala Ala Pro
65 70 75 80

Ala Pro Pro Thr Pro Ala Pro Ala Pro Lys Lys Ala Ala Pro Glu Pro
85 90 95

Lys Ser Thr Ala Ser Ser Ser Ser Val Thr Pro Pro Ala Thr Gly Ala
100 105 110

Pro Gln Asp Pro Tyr Gly Glu Leu Ile Pro Phe Ala Asp Pro Ser Trp
115 120 125

Tyr Gln Gly Tyr Ala Ser Pro Tyr Phe Asn Glu Ser His Ala Ala Leu
130 135 140

Arg Asp Glu Val Arg Gln Trp Val Glu Ser Glu Ile Glu Pro Tyr Val
145 150 155 160



Thr

Met

Glu

Asp

Ser

225

Pro

Pro

Pro

Thr

Thr

305

Lys

Gly

Gly

Leu

Glu

Gly

Lys

Leu

210

Gly

Pro

Gly

Asp

Glu

290

Asn

Asp

Gly

Thr

Ile
370

Trp

Glu

His

195

Phe

Gly

Leu

Ile

Ala

275

Asp

Gly

Gly

Val

Thr

355

Gly

Asp

Arg

180

Thr

His

Leu

Val

Leu

260

Gly

Gly

Ile

Met

Ser

340

Tyr

Lys

Glu

165

Gly

Pro

Glu

Val

Lys

245

Ala

Ser

Lys

Tyr

Asn

325

Thr

Val

Glu

Ala

Tyr

His

Met

Trp

230

Phe

Gly

Asp

His

Ser

310

Gly

Arg

Thr

Asn

Lys

Leu

Arg

Leu

215

Ser

Gly

Asp

Val

Tyr

295

Asp

Leu

Arg

Phe

Gln
375

Glu

Ala

Val

200

Leu

Leu

Lys

Lys

Ala

280

Ile

Tyr

Ser

Met

Glu

360

Gly

Val

Gly

185

Lys

Thr

Ile

Lys

Arg

265

Asn

Val

Phe

Val

Asp

345

Asp

Phe

Pro

170

Leu

Ser

Asp

Gly

Pro

250

Ile

Leu

Asn

Thr

Leu

330

Cys

Val

Lys

Ala

Leu

Val

Glu

Gly

235

Leu

Cys

Gly

Gly

Thr

315

Leu

Gln

Lys

Val

His

Gly

Ser

Leu

220

Tyr

Val

Leu

Cys

Glu

300

Ala

Ile

Gly

Val

Ile
380

Ile

Val

Pro

205

Ser

Gly

Asp

Ala

Glu

285

Lys

Val

Glu

Val

Pro

365

Met

Tyr

His

190

Asgp

Arg

Ile

Arg

Ile

270

Ala

Lys

Arg

Arg

Trp

350

Val

Thr

Lys

175

Phe

Arg

Ala

Gly

Ile

255

Thr

Lys

Trp

Thr

Glu

335

Ser

Glu

Asn

Gln

Pro

Trp

Gly

Cys

240

Leu

Glu

Leu

Ile

Gly

320

Ala

Ser

Asn

Phe

147



Asn

385

Val

Gly

Met

Phe

Gly

465

Cys

Gly

Tyr

Arg

His

Cys

Lys

Ala

Gln

450

Ala

Ala

Gly

Ala

Gln
530

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

<400>

Glu

Tyr

Arg

Arg

435

Cys

Ile

Arg

Gln

Ile

515

Ser

77
438
PRT

Arg

Glu

Leu

420

Gln

Gln

Ala

Glu

Gly

500

Pro

Leu

Ile

Glu

405

Ile

Ile

Ser

Gly

Ala

485

Gly

Gly

Arg

Gly

390

Ser

Asp

Glu

Met

Leu

470

Ser

Lys

Gly

Val

Ile

Met

His

Ala

Glu

455

Lys

Gln

Ile

Ser

His
535

Val

Lys

Pro

Thr

440

Asp

Ala

Ile

Glu

Glu

520

Gly

Penicillium chrysogenum

77

Met Ala Asp Thr Leu Arg Pro Ala

1

5

Leu Pro Gln Leu Asp Val Arg Asn

20

Ile Gln

Tyr Ala
410

Val Ile
425

Tyr Asn

Thr Glu

Gln Ser

Phe Gly

490

Arg Leu
505

Glu Ile

Met Phe

Cys

395

His

Arg

Trp

Ala

Thr

475

Gly

Tyr

Met

Gly

Val

Lys

Met

Leu

Met

460

Gln

Leu

Arg

Leu

Met
540

Arg

Arg

Lys

Glu

445

Leu

Cys

Ser

Asp

Asp

525

Lys

Thr Ala Pro Tyr Ser

10

Pro Tyr Tyr Thr Asp

25

Asn Leu Arg Ala Thr Val Arg Glu Tyr Val Asp Thr Tyr

Phe Ser

Lys Thr
415

Leu Ala
430

Asn Ile

Lys Leu

Phe Glu

Tyr Ser
495

Val Arg
510

Leu Ser

Leu

Glu Pro
15

Leu His
30

Ile Ser

Arg

400

Phe

His

Ile

Gly

Phe

480

Arg

Ala

Met

Leu

His

Pro

148



Tyr

Arg

65

Glu

Lys

Val

Gly

Trp

145

Thr

Gln

Thr

Gly

Ala

225

Gly

Leu

Ala

50

Arg

Glu

Trp

Gly

Cys

130

Leu

Glu

Arg

Asn

Pro

210

Gly

Ser

Val

35

Ala

His

Asp

Asp

Tyr

115

Pro

Pro

Pro

Asp

Gly

195

Gly

Val

Thr

Gly

Glu

Cys

Ser

Thr

100

Val

Pro

Gly

Asp

Gly

180

Ile

Arg

Thr

Phe

Gln
260

Trp

Lys

Ala

85

Trp

Gly

Val

Val

Ala

165

Asn

Trp

Ser

Arg

Ile

245

Glu

Glu

Leu

70

Gly

Cys

Val

Ala

Ala

150

Gly

His

Ala

Gly

Arg

230

Glu

Asn

Glu

55

Gly

Ile

Ser

Ile

Arg

135

Arg

Ser

Tyr

Asp

Ile

215

Arg

Phe

Lys

40

Ala

Tyr

Ser

Leu

Trp

120

Phe

Gly

Asp

Val

Tyr

200

Ser

Met

Glu

Gly

Gly

Ser

Leu

Ile

105

Gly

Gly

Asp

Val

Val

185

Cys

Leu

His

Asp

Phe
265

Gln

Ile

Pro

90

Val

Leu

Asn

Ile

Ala

170

Asn

Thr

Leu

Asn

Val

250

Pro

Val

Val

75

Gly

Ser

Gly

Ala

Arg

155

Asn

Gly

Ala

Val

Ser

235

Arg

Leu

Pro

60

His

Asn

Asp

Gly

Glu

140

Phe

Ile

Ser

Ala

Ile

220

Gly

Val

Ile

45

Glu

Pro

Val

Glu

Gly

125

Gln

Cys

Gln

Lys

Val

205

Pro

Val

Pro

Met

Ala

Leu

Pro

Leu

110

Asn

Arg

Leu

Thr

Lys

190

Arg

Leu

Asn

Val

Ser
270

Val

Thr

Arg

95

Thr

Gly

Lys

Gly

Thr

175

Trp

Thr

Ala

Ala

Glu

255

Asn

Arg

Ser

80

Glu

Arg

Ile

Lys

Ile

160

Ala

Ile

Gly

Thr

Ser

240

Asn

Phe

149



Asn Pro Glu Arg Leu Ala
275

Val Cys Ala Glu Asp Ala
290

Gly Ser Ala Leu Ile Glu
305 310

Phe Gly Leu Met Ile Glu
325

Asn Ile Leu Glu Leu Thr
340

Gly Gly Met Thr Ala Leu
355

Lys Ser Val Arg Glu Ala
370

Lys Ala Gly Lys Gly Ala
385 390

Val His Val Val Gly Gly
405

Leu Arg Glu Glu Thr Lys
420

Lys Arg Gln Ser Lys Val

435
<210> 78
<211> 453
<212> PRT

Leu

Tyr

295

Lys

Pro

Lys

Leu

Gln

375

Arg

Gly

Ala

Ala

280

Asn

Gln

Ala

Asp

Lys

360

Gln

Ile

Ser

Ile

<213> Penicillium chrysogenum

<400> 78

Cys

Tyr

Ala

Tyr

Arg

345

Val

Ile

Glu

Glu

Arg
425

Ala

Ala

Ile

Ala

330

Pro

Met

Met

Gln

Glu

410

Thr

Ser

Ile

Gln

315

Phe

Ser

Ser

Gly

Ile

395

Ile

Arg

Leu

Lys

300

Ser

Met

Asp

Thr

Gly

380

Ser

Met

Arg

Arg

285

Arg

Lys

Glu

Asp

Arg

365

Ala

Arg

Ala

Lys

Leu

Glu

Ile

Gln

Val

350

Ala

Gly

Asp

Gly

Ala
430

Ala

Thr

Phe

Leu

335

Asn

Leu

Tyr

Ala

Leu

415

Leu

Arg

Phe

Lys

320

Val

Ile

Glu

Asn

Arg

400

Ala

Glu

Met Asn Phe Asp Leu Pro Ala Asp Leu Lys Thr His Leu Glu Ser Ile

1 5

10

15

150



Asp

Asn

Glu

Ala

65

Arg

Ala

Gly

Pro

Thr

145

Leu

Ala

Gln

Ser

Arg

225

Met

Ser

Asn

Asn

50

Arg

Val

Ile

Leu

Asp

130

Leu

Thr

Arg

Thr

Gly

210

Asp

Pro

Phe

Arg

35

Asn

Thr

Tyr

Arg

Ala

115

Val

Ile

Glu

Pro

Gly

195

Lys

Thr

Thr

Ile

20

Phe

Gly

Leu

Gly

Tyr

100

Asn

Leu

Pro

Pro

Thr

180

Ala

Ala

Arg

Asp

His

Phe

Asn

Ala

Gly

His

Asp

Met

Ala

Asp

165

Arg

His

Gly

Gly

His

Ser

Asp

Pro

Asp

70

Gln

Leu

Leu

Leu

Arg

150

His

Gly

His

Ser

Val

230

Ala

Thr

His

Arg

55

Ser

Ser

Ser

Gln

His

135

Leu

Gly

Gly

Cys

Ala

215

Arg

Thr

Ile

Arg

40

Lys

Ser

His

Ser

Asn

120

His

Arg

Ser

Phe

Thr

200

Gln

Ile

Val

Leu

25

Arg

Glu

Gly

Pro

Asn

105

Glu

Phe

Gly

Asgp

Glu

185

His

Gly

Val

Glu

Pro

Glu

Trp

Leu

Asp

Ala

His

Gly

Glu

Ala

170

Ile

Phe

Ile

Ser

Leu

Leu

Tyr

Glu

Tyr

75

Val

Val

Cys

Asn

Phe

155

Thr

Lys

Leu

Thr

Tyr

235

Asn

Gln

Glu

Glu

60

Arg

Asn

Tyr

Ile

Glu

140

Arg

Phe

Gly

Ile

Ala

220

Glu

Ser

His

Arg

45

Leu

Phe

Leu

Gly

Val

125

Gln

Thr

Met

Ala

Phe

205

Phe

Trp

Val

Ser

30

Thr

Leu

Ala

Trp

Gly

110

Gly

Gln

Thr

Ser

Lys

190

Ala

Leu

Thr

Trp

Asn

Asp

Gly

Leu

Met

95

Gly

Asn

Arg

Phe

Thr

175

Lys

Arg

Val

Leu

Val

Asp

Trp

Glu

Pro

80

Ser

Leu

Phe

Asn

Gly

160

Thr

Trp

Thr

Pro

Asn

240

Pro

151



Glu Ser

Thr Phe

Ala Ala
290

Lys Ile
305

Phe Pro

Ile Leu

Ser Ser

Ser Asp
370

Gln Ala
385

Arg His

Ile Thr

Ile Phe

Ser Lys

450

<210>
<211>

Ala

Val

275

Arg

Trp

Val

Lys

Lys

355

Gln

Ala

Tyr

Glu

Gly

435

Ala

79
441

Val

260

His

Tyr

Gly

Val

Thr

340

Ala

Val

Asp

Pro

Gly

420

Phe

Arg

245

Leu

Glu

Cys

Glu

Glu

325

Ser

Gln

Ala

Arg

Phe

405

Ala

Ala

Ile

Gly

Asn

Leu

Gly

310

Leu

Trp

Arg

Met

Ala

390

Glu

Glu

Gly

Ser

Arg

Asp

295

Lys

Met

Glu

Ala

Cys

375

Ile

His

Glu

Pro

Ile

Ile

280

Arg

Ser

Thr

Met

Pro

360

Asn

Gln

Ile

Ile

Lys
440

Asp

265

Arg

Ser

Leu

Gln

Agp

345

Trp

Phe

Ile

Tyr

Gln

425

Lys

250

Gln

Gln

Ile

Ala

Val

330

Arg

Val

Trp

His

Arg

410

Met

Arg

Gly

Ala

Asp

Asp

315

Glu

Ile

Glu

Ala

Gly

395

His

Arg

Glu

Leu

Ala

Arg

300

Asn

Met

Val

Ile

Asn

380

Gly

Phe

Lys

Met

Ala

Ser

285

Ala

Gln

Leu

Ala

Glu

365

Arg

Asp

Arg

Ile

Lys
445

Ile

270

Ser

Arg

Ala

Arg

Glu

350

Gly

Leu

Gly

Arg

Gly

430

His

255

Ala

Cys

Ala

Ile

Leu

335

Cys

Arg

Cys

Tyr

Tyr

415

Ala

Glu

Gln

Gly

Arg

Gln

320

Phe

Gln

Leu

Cys

Ser

400

Arg

Tyr

His

152



153
<212> PRT
<213> Penicillium chrysogenum
<400> 79
Met Ala Tyr Asn Ser Pro Asn Pro Ile Pro Phe Ser Glu Pro Pro Tyr

1 5 10 15

Ile Arg Gly Leu Pro Ser Pro Tyr Ile Thr Pro Ala His Arg Arg Phe
20 25 30

Gln Gln Ala Cys Arg Lys Phe Ala Thr Glu Asn Leu Ile Gln His Ala
35 40 45

Leu Glu Trp Glu Arg Glu Gly Thr Val Pro Glu Hig Val Phe His Thr
50 55 60

Phe Cys Lys His Asn Met Leu Leu Pro Asn Met Pro Ala Pro Leu Pro
65 70 75 80

Val Asp Trp Leu Lys Arg Leu Gly Ile Asn Asp Ile Leu Gly Val Lys
85 90 95

Val Glu Asp Trp Asp Tyr Ile Tyr Thr Gly Ile Tyr Cys Asp Glu Met
100 105 110

Ala Arg Ser Gly Leu Ser Gly Pro Ser Gly Ser Leu Asn Ala Gly Phe
115 120 125

Ala Phe Gly Ile Ala Pro Ile Tyr Lys Phe Gly Ser Thr Glu Leu Gln
130 135 140

Glu Arg Phe Leu Pro Glu Leu Leu Thr Gly Lys Lys Arg Gly Cys Ile
145 150 155 160

Ala Ile Thr Glu Pro Glu Ala Gly Ser Asp Val Ala Asn Ile Thr Thr
165 170 175

Thr Ala Val Lys Ser Ala Asp Gly Gln His Tyr Ile Leu Asn Gly Ser
180 185 190

Lys Lys Trp Ile Thr Asn Gly Ile Trp Ser Asp Tyr Ala Thr Met Ala
195 200 205



Val

Pro

225

Gly

Val

Ile

Thr

Lys

305

His

Val

Asp

Met

Asn

385

Arg

Leu

Lys

Arg

210

Leu

Gln

Pro

Met

Arg

290

Arg

Arg

Glu

Arg

Val

370

Gly

Asp

Asp

Lys

Thr

Lys

Ile

Val

Thr

275

Gln

Glu

Leu

Gln

Gln

355

Leu

Phe

Val

Leu

Leu

Gly

Gly

Thr

Ser

260

Asn

Ala

Ala

Ala

Ile

340

Leu

Asn

Thr

Pro

Ser

420

Ser

Gly

His

Gly

245

Asn

Phe

Arg

Phe

Lys

325

Leu

Gly

Glu

Lys

Gly

405

Val

Lys

Pro

Pro

230

Gly

Ile

Asn

Val

Gly

310

Ala

Tyr

Gly

Cys

Thr

390

Ala

Arg

Asn

Gly

215

Gly

Thr

Ile

His

Ala

295

Lys

Gly

Gln

Leu

Ala

375

Gly

Arg

Gln

Ala

Ala

Val

Thr

Gly

Glu

280

Leu

Thr

Ala

Leu

Thr

360

Gln

Gln

Ile

Leu

Lys

Ala

Ser

Tyr

Lys

265

Arg

Ser

Leu

Glu

Val

345

Ala

Thr

Gly

Pro

Val

425

Ile

Gly

Met

Ile

250

Glu

Leu

Ala

Met

Leu

330

His

Leu

Ala

Glu

Gly

410

Lys

Leu

Arg

235

Glu

Gly

Val

Ala

Asp

315

Glu

Leu

Ala

Val

Leu

395

Gly

Leu

Ser

220

Arg

Leu

Asp

Ile

Phe

300

Gln

Ser

Ser

Lys

Leu

380

Val

Ser

Tyr

Val

Leu

Asp

Gly

Ala

285

Ser

Pro

Met

Lys

Ala

365

Leu

Glu

Glu

Gln

Leu

Lys

Asp

Met

270

Val

Tyr

Val

Trp

Glu

350

Lys

Phe

Ala

Asp

Ala
430

Val

Val

Val

255

Arg

Gly

Cys

Val

Ala

335

Glu

Ser

Gly

Ile

Val

415

Glu

Val

Ser

240

Lys

Ile

Val

Leu

Arg

320

Trp

Gly

Ala

Gly

Leu

400

Leu

Glu

154



435
<210> 80
<211> 439
<212> PRT
<213>
<400> 80

Met Tyr Arg Ser Gln
1 5

Leu Arg Gln Leu Gln
20

Ala Phe Ser Thr Ser
35

Thr Asp Glu GIln Leu

Arg Phe Pro Asn Thr
65

Pro Lys Glu Phe His
85

Ala Leu Pro Glu Ser
100

Thr Met Met Met Gln
115

Ala Gln Ala Ile His
130

Phe Gly Thr Lys Glu
145

Gly Thr Trp Arg Thr
165

Glu Thr Leu Lys Leu
180

Ile

Cys

Gly

Thr

Tyr

70

Ala

Leu

Thr

Ala

Gln

150

Cys

Thr

Gln

Arg

Arg

Val

55

Trp

Ala

Gly

Ile

Asn

135

Leu

Phe

Thr

440

Penicillium chrysogenum

Arg

Thr

Arg

40

Arg

Gln

Leu

Gly

Thr

120

Val

Glu

Gly

Leu

Ala

Gly

25

Asp

Glu

Glu

Ala

Ala

105

Gln

Tyr

Thr

Val

Ala
185

Leu

10

Leu

Ile

Ala

Arg

Lys

90

Gly

Ser

Ala

Thr

Thr

170

Ser

Arg

Ser

Met

Ile

Asp

75

Asp

Leu

Gly

Thr

Ile

155

Glu

Lys

Ser

Pro

Gly

Ser

60

Gln

Gly

Gly

Ala

Gln

140

Pro

Pro

Thr

Gln

Arg

Met

45

His

Gln

Trp

Ile

Gly

125

Pro

Asn

Asn

Asp

Trp

Ala

30

Thr

Ile

Glu

Leu

Ser

110

Met

Leu

Ile

Thr

Asp
190

Pro

15

Arg

Gly

Cys

Lys

Gly

95

Glu

Ala

Ala

Ile

Gly

175

Gly

Ala

Ala

Phe

Ser

Asp

Ile

Ala

Gly

Lys

Asn

160

Leu

Tyr

155



Ser

Lys

Ser

225

Pro

Asp

Leu

Asn

Ala

305

Gly

Ala

Arg

Val

Ala

385

Glu

Val

Met

210

Ser

Gly

Ala

Ile

Ala

290

Ala

Arg

Phe

Leu

Ala

370

Cys

Tyr

Thr

195

Ile

Glu

Leu

Asn

Gly

275

Glu

Leu

Pro

Met

Tyr

355

Cys

Glu

Asp

Gly

Leu

Gly

Asp

Glu

260

Glu

Arg

Glu

Ile

Lys

340

Asp

Asn

Arg

Val

Gln

Leu

Leu

Leu

245

Val

Glu

Cys

Lys

Gly

325

Leu

Thr

Ser

Ala

Glu
405

Lys

Ala

Ser

230

Arg

Phe

Asn

Leu

Ala

310

Gln

Glu

Asn

Ala

Val

390

Arg

Ile

Arg

215

Leu

Lys

Phe

Gln

Leu

295

Ser

Asn

Ala

Asp

Lys

375

Leu

Tyr

Trp

200

Thr

Phe

Ile

Asp

Gly

280

Ala

Gln

Gln

Ala

Gly

360

Tyr

Ala

Met

Ile

Thr

Cys

Lys

His

265

Phe

Gly

Tyr

Gly

Lys

345

Ser

Leu

His

Arg

Thr

Pro

Ile

Lys

250

Tyr

Lys

Glu

Ala

Val

330

Leu

Val

Ala

Gly

Glu
410

Cys

Leu

Asp

235

Met

Lys

Ile

Ala

Lys

315

Ala

Ala

Pro

Ala

Gly

395

Cys

Ala

Glu

220

Ile

Gly

Ile

Ile

Leu

300

Asp

His

Thr

Phe

Glu

380

Met

Phe

Gln

205

Glu

Asp

Gly

Pro

Leu

285

Gly

Arg

Pro

Tyr

His

365

Ala

Gly

Val

Val

Val

Arg

Arg

Ala

270

His

Leu

Val

Leu

His

350

Glu

Ala

Tyr

Pro

Ala

Lys

Glu

Ala

255

Asn

Gly

Gly

Val

Ala

335

Ala

Ile

Phe

Ala

Arg
415

Ser

Lys

Asn

240

Val

Thr

Met

Tyr

Phe

320

Asp

Ala

Gly

Thr

Val

400

Ile
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Ala Pro Val Ser Arg Glu Met Ile Leu Asn Tyr Val Ser Glu Lys Val

420

Leu Asp Leu Pro Arg Ser Tyr

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

<400>
Met Ser

1

Glu His

Asp Cys

Glu Lys
50

Lys Ala
65

Phe Thr

Glu Leu

Ala Pro

Ala Gln
130

Ser Ala
145

Asn Ile

435

81
446
PRT

Penicillium chrysogenum

81

Ala

Ala

Ile

35

Arg

Lys

Gln

Leu

Asp

115

Lys

Phe

Glu

Ser

Lys

20

Pro

Trp

Lys

Gly

Gly

100

Thr

Lys

Leu

Leu

Ser

Arg

Ala

Thr

Leu

Ala

85

Lys

Gly

Gln

Met

Asn
165

Arg

Thr

Asp

Thr

Gly

70

Gly

Ser

Asn

Trp

Thr

150

Ile

Ile

Leu

Thr

Thr

55

Leu

Phe

Lys

Met

Leu

135

Glu

Arg

Pro

Asp

Val

40

Pro

Trp

Ser

Val

Glu

120

Ala

Pro

Arg

425

Pro

Leu

25

Phe

Thr

Asn

Asn

Ala

105

Val

Pro

Asp

Glu

Ile

10

Val

Ser

Val

Met

Leu

90

Ser

Phe

Leu

Val

Gly
170

Ala

Glu

Ala

Leu

Phe

75

Glu

Glu

Ala

Leu

Ala

155

Asn

Gln

Glu

Gln

Glu

60

Leu

Tyr

Ala

Lys

Glu

140

Ser

Glu

Pro

Phe

Leu

45

Gly

Pro

Gly

Thr

Tyr

125

Gly

Ser

Tyr

430

Phe

Val

30

Gly

Leu

Lys

Leu

Asn

110

Gly

Lys

Asp

Val

Val

15

Glu

Glu

Lys

Asn

Met

95

Asn

Asn

Ile

Ala

Leu
175

Ser

Lys

Gly

Glu

His

80

Ala

Ala

Asp

Arg

Thr

160

Asn
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Gly

Tyr

Gln

His

225

Gly

Leu

Gly

Leu

Gly

305

Ser

Ile

Gln

Ala

Ala
385

Ser

Leu

Gln

210

Arg

His

Gly

Arg

Glu

290

Lys

Arg

Lys

Ala

Val

370

Tyr

Lys

Val

195

Ser

Met

Ile

Glu

Ile

275

Trp

Pro

Ile

Ile

Lys

355

Gln

Leu

Trp

180

Met

Val

Leu

Thr

Gly

260

His

Leu

Leu

Glu

Asp

340

Val

Ala

Trp

Trp

Gly

Ile

Thr

Phe

245

Arg

His

Ile

Val

Val

325

Gln

Leu

Tyr

Ala

Ser

Lys

Leu

Val

230

Lys

Gly

Ala

Ala

Ala

310

Asp

Gly

Val

Gly

Gly
390

Ser

Thr

Val

215

Tyr

Asp

Phe

Met

Arg

295

His

Ala

Asp

Pro

Ala

375

Ile

Gly

Asp

200

Pro

Gly

Val

Glu

Arg

280

Val

Gly

Ala

Ala

Gln

360

Ala

Arg

Ala

185

Pro

Ala

Tyr

Arg

Ile

265

Ala

Asn

Val

Arg

Lys

345

Thr

Gly

Thr

Gly

Thr

Gly

Asp

Val

250

Ile

Ile

Asp

Ile

Leu

330

Ser

Ala

Val

Leu

Asp

Asn

Leu

Asp

235

Pro

Gln

Gly

Glu

Leu

315

Ile

Ala

Leu

Cys

Arg
395

Pro

Pro

Pro

220

Ala

Ala

Gly

Ala

Arg

300

Glu

Val

Leu

Thr

Gln

380

Ile

Arg

Asp

205

Gly

Pro

Ser

Arg

Ala

285

Lys

Trp

Leu

Lys

Ile

365

Asp

Ala

Cys

190

Thr

Ile

His

Asn

Leu

270

Glu

Met

Ile

Asn

Glu

350

Ile

Thr

Asp

Ala

Tyr

Thr

Gly

Met

255

Gly

Arg

Thr

Ala

Ala

335

Ile

Asp

Pro

Gly

Ile

Lys

Val

Hisg

240

Val

Pro

Ala

Phe

Lys

320

Ala

Ala

Arg

Leu

Pro
400
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Asp Glu Val His Leu

405

Lys Asp Ala Val Thr

420

Arg Leu Leu Ala Ala

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

<400>

435

82
513
PRT

Gln Gln Leu

Ala Lys Leu

Ser Gly Phe

440

Penicillium chrysogenum

82

Met Pro Ser

1

Glu

Asp

Ala

Val

65

Glu

Pro

Tyr

Asp

Tyr

Asp

Phe

Gly

50

Leu

Lys

Tyr

Lys

Lys

130

Ile

Ser

Val

35

Lys

Glu

Pro

Ala

Glu

115

Tyr

Ser

Glu

Leu

20

Asp

Asp

Lys

Glu

Glu

100

Thr

Val

Gln

Thr

Trp

Ala

Ala

Tyr

Val

85

Pro

His

Thr

Glu

Leu

Cys

His

Thr

Arg

70

Ile

Leu

Arg

Pro

Leu

Thr

Ile

Pro

Ser

55

Asp

Arg

Trp

Asn

Glu

135

Ile

Arg

Ile

Gly

40

Asp

Gln

Pro

Leu

Leu

120

Ala

Asn

Gly

Asn

425

Lys

Ala

Asp

25

Gly

Phe

Leu

Phe

Arg

105

Gln

Gln

Arg

Lys
410

Trp

Pro

Glu

10

His

Gly

Tyr

Cys

Pro

90

Pro

Lys

Glu

Met

Arg

Gln

Lys

Val

Gln

Val

Asn

Ile

75

Gly

Gln

Ala

Lys

Ala

Glu

Arg

Ser

Ala

Val

Val

Leu

60

Gly

Ala

Phe

Ile

Glu

140

Glu

Asn

Glu

His
445

Lys

Tyr

Leu

45

His

Val

Leu

Lys

Arg

125

Gln

Thr

Lys Ala Arg

415

Glu Ala Asp

430

Leu

His

Asp

30

Ala

Arg

Val

Ser

Ser

110

Glu

Asgp

Asn

Asn

15

Leu

Gln

Gln

Glu

Pro

95

Pro

Phe

Gly

Ile

Thr

Thr

Val

Glu

Gly

Val

Tyr

Thr

Ser

Leu
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145

Ala

Gly

Ile

Asn

His

225

Arg

Val

Tyr

Asp

Leu

305

Tyr

Val

Ile

Val

Met

Gly

Val

Met

210

Asp

Lys

Ala

Ile

Tyr

290

Ile

Ser

Pro

Met

Arg
370

Arg

Val

Gln

195

Ala

Pro

Lys

Gly

Val

275

Phe

Pro

Thr

Val

Ser

355

Met

Leu

Val

180

Glu

Gly

Val

Met

Leu

260

Asn

Val

Arg

Ala

Gln

340

Asn

Ser

Gly

165

Asgp

Met

Met

Leu

Cys

245

Lys

Gly

Thr

Gly

Ala

325

Asn

Phe

Met

150

Pro

Gly

Val

Ala

Lys

230

Leu

Thr

Thr

Gly

Glu

310

Ala

Leu

Asn

Met

Gly

Lys

Arg

Ile

215

Glu

Ala

Thr

Lys

Cys

295

Gly

Thr

Leu

His

Val
375

Lys

Glu

Ala

200

Ser

Arg

Ile

Ala

Lys

280

Arg

Val

Ala

Gly

Glu

360

Val

His

Phe

185

Asn

Leu

Leu

Thr

Glu

265

Trp

Thr

Glu

Phe

Glu

345

Arg

Glu

Leu

170

Asp

Ala

Thr

Asn

Glu

250

Lys

Ile

Glu

Thr

Val

330

Glu

Phe

Glu

155

His

Tyr

Arg

Ala

Asp

235

Ala

Thr

Thr

Lys

Lys

315

Glu

His

Met

Thr

Gly

Leu

Gly

Val

220

Glu

Phe

Pro

Asn

Gly

300

Gln

Phe

Lys

Met

Met
380

Arg

His

Phe

205

Gln

Val

Ala

Asp

Gly

285

Phe

Ile

Asp

Gly

Val

365

Lys

Thr

Asp

190

Gln

Gln

Leu

Gly

Gly

270

Met

Ser

Lys

Asn

Phe

350

Ala

Trp

Leu

175

Met

Asp

Trp

Ser

Ser

255

Lys

Phe

Val

Thr

Val

335

Ile

Ala

Ser

160

Leu

Ile

Gly

Leu

Gly

240

Asp

His

Ala

Leu

Ser

320

Lys

Val

Val

Asn

160



Gln Arg Ile Val Phe Gly
385 390

Gln Lys Ile Ala Arg Met
405

Leu Glu Ser Ile Ala Tyr
420

Ala Lys Leu Leu Gly Gly
435

Gln Ala Ala Gly Glu Ile
450

Arg Gly Leu Thr Gln Ser
465 470

Arg Thr Tyr Lys Phe Asp
485

Ala Asp Leu Gly Val Arg
500

Leu

<210> 83
<211> 436
<212> PRT

Lys

Ile

Gln

Pro

Ala

455

Gly

Ala

Gln

Lys

Ser

Met

Ile

440

Ser

Met

Ile

Ala

<213> Penicillium chrysogenum

<400> 83

Leu

Leu

Cys

425

Gly

Leu

Gly

Leu

Met
505

Met Ala Ser Ile Ile Arg Ala Leu Arg

1 5

Ile

Ala

410

Asn

Leu

Ala

Lys

Gly

490

Lys

Glu

395

Glu

Met

Leu

Thr

Val

475

Gly

Asn

Gln

Ser

Thr

Lys

Asn

460

Ile

Thr

Phe

Pro Leu Ser

10

Val Arg Leu Ala Gly Lys Arg Leu Ala Ala Gly Arg

20

25

Ala Tyr Ala Phe Ser Thr Thr Pro Arg Arg Arg Glu

35

40

Pro

Asn

Tyr

Ser

445

Ile

Glu

Glu

Pro

Arg

Pro

Val
45

Val

Gln

Ala

430

His

Phe

Met

Glu

Lys
510

Asn

Ile

Ala

415

Gln

Cys

Gly

Phe

Ile

495

Ser

Pro
15

Arg

400

Trp

Gln

Thr

Gly

His

480

Leu

Met

Ser

Val Gln Ser

30

Asp Leu Ser
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Glu

Met

65

Val

Gln

Gly

Leu

Thr

145

Arg

Leu

Ala

Ile

Asp

225

Asp

Arg

Lys

Leu

50

Ala

Arg

Leu

Gly

Ala

130

Leu

Thr

Ser

Glu

Thr

210

Pro

Thr

Ala

Ser

Thr

ASp

Glu

Phe

Ala

115

Arg

Val

Trp

Glu

Lys

195

Asn

Ser

Pro

Ser

Asn

Pro

Ser

Met

Glu

100

Gly

Val

Asn

Leu

Pro

180

Thr

Ser

Lys

Gly

Ser

260

Leu

Thr

Val

Asp

85

Gln

Met

Asp

Thr

Pro

165

Ala

Ala

Met

Gly

Phe

245

Thr

Leu

Pro

Ser

70

Glu

Gly

Asn

Pro

Ala

150

Lys

Ser

Asp

Glu

Tyr

230

Ser

Cys

Gly

Ile

55

Lys

Ala

Leu

Phe

Ser

135

Ile

Leu

Gly

Gly

Ala

215

Lys

Ile

Val

Glu

Thr

Phe

Glu

Met

Thr

120

Val

Met

Thr

Ser

Tyr

200

Gly

Gly

Ala

Leu

Glu

Leu

Ala

Thr

Gly

105

Ala

Ser

Lys

Thr

Asp

185

Lys

Val

Ile

Lys

Asn

265

Gly

Leu

Val

Met

90

Ile

Ala

Val

Tyr

Gly

170

Ala

Leu

Phe

Thr

Lys

250

Phe

Gln

Ser

Glu

75

Asp

Glu

Ile

Leu

Gly

155

Thr

Phe

Asn

Ile

Ala

235

Glu

Asp

Gly

Glu

60

Gln

Ala

Val

Val

Val

140

Asp

Val

Ala

Gly

Val

220

Phe

Lys

Asp

Tyr

Thr

Ile

Lys

Pro

Ala

125

Asp

Ala

Gly

Leu

Ser

205

Phe

Ile

Lys

Cys

Lys

Glu

Gly

Val

Glu

110

Ile

Val

Lys

Ser

Gln

190

Lys

Ala

Val

Leu

Val

270

Tyr

Ser

Pro

Val

95

Glu

Glu

His

Ala

Phe

175

Thr

Met

Asn

Glu

Gly

255

Ile

Ala

Leu

Lys

80

Glu

Phe

Glu

Asn

Gln

160

Cys

Lys

Trp

Ile

Lys

240

Ile

Pro

Ile
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275

Ser Val Leu Asn
290

Leu Ala Leu Gly
305

Arg Arg Gln Phe

Gln Ile Ala Gln
340

Tyr Asn Ala Ala
355

Ala Ala Met Ala
370

Ser Ser Ala Val
385

Ile Ala Glu Lys

Gly Thr Ser Asn
420

Gln Tyr Thr Asn

435
<210> 84
<211> 429
<212> PRT
<213>
<400> 84

Glu

Ala

Gly

325

Ala

Arg

Lys

Glu

Met

405

Ile

Gly

Trp

310

Glu

Tyr

Lys

Leu

Trp

390

Phe

Gln

Arg

295

Glu

Leu

Thr

Lys

Tyr

375

Met

Arg

Leu

280

Ile

Asn

Ile

Glu

Glu

360

Ala

Gly

Asp

Gln

Penicillium chrysogenum

Gly

Ala

Gly

Ile

345

Ala

Ser

Gly

Ser

Thr
425

Ile

Ala

Asn

330

Ala

Gly

Gln

Met

Lys

410

Ile

Ala

Arg

315

Phe

Ala

Gln

Val

Gly

395

Ile

Ala

Ala

300

Tyr

Gln

Ala

Asp

Ala

380

Phe

Gly

Lys

285

Gln

Val

Gly

Arg

Phe

365

Gly

Val

Ala

Leu

Met

Trp

Met

Ala

350

Val

Arg

Arg

Ile

Leu
430

Thr

Asn

Gln

335

Leu

Gln

Val

Glu

Tyr

415

Gln

Gly

Asp

320

His

Val

Asp

Ser

Gly

400

Glu

Lys

Met Ala Ser Leu Thr Leu Pro Ser Leu Leu Arg Thr Ser Thr Arg Ala

1

5

10

15

Val Arg Leu Asn Arg Thr Pro Ala Leu Thr Pro Cys Phe Arg Ser Ile

20

25

30
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Ser

Leu

Ala

65

Met

Glu

Met

Ala

Glu

145

Gly

Met

Thr

Tyr

Leu

225

Lys

Thr

Glu

50

Asp

Trp

Glu

Glu

His

130

Gln

Ala

Lys

Lys

Ala

210

Val

Leu

Lys

35

Leu

Val

Arg

Tyr

Glu

115

Ser

Lys

Leu

Thr

Met

195

Lys

Glu

Gly

His

Arg

Ala

Lys

Gly

100

Ile

Gln

Glu

Ala

Thr

180

Trp

Thr

Lys

Met

Pro

Glu

Ala

Met

85

Gly

Ser

Leu

Arg

Met

165

Ala

Ile

Glu

Asp

Arg
245

Lys

Arg

Arg

70

Gly

Leu

Arg

Cys

Ile

150

Ser

Lys

Thr

Pro

Phe

230

Gly

Gly

Val

55

Thr

Asp

Gly

Ala

Val

135

Leu

Glu

Glu

Asn

Glu

215

Lys

Ser

Phe

40

Gln

Asp

Ala

Met

Ser

120

Asn

Pro

His

Val

Gly

200

Leu

Gly

Asn

Ile

Asp

Glu

Gly

Gly

105

Gly

Gln

Gly

Ser

Asp

185

Pro

Gly

Phe

Thr

Pro

Phe

Gln

Phe

90

Tyr

Ser

Leu

Leu

Ala

170

Gly

Asp

Ser

Ser

Gly
250

Pro

Thr

Asn

75

Leu

Gln

Ile

Ser

Leu

155

Gly

Gly

Ala

Lys

Cys

235

Glu

Ser

Arg

60

Glu

Gly

Ala

Gly

Leu

140

Ser

Ser

Trp

Asp

Gly

220

Ala

Leu

Glu

45

Arg

Phe

Val

His

Leu

125

Asn

Gly

Asp

Leu

Tyr

205

Ile

Arg

Ile

Asp

Glu

Pro

Thr

Cys

110

Ser

Gly

Glu

Val

Leu

190

Ile

Thr

Lys

Phe

Asp

Ile

Ala

Ala

95

Val

Tyr

Ser

Lys

Val

175

Asn

Val

Ala

Leu

Glu
255

Leu

Pro

Glu

80

Asn

Val

Ala

Thr

Val

160

Ser

Gly

Val

Phe

ASp

240

Asp
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Val Phe Val Pro Arg
260

Arg Val Leu Met Glu
275

Gly Pro Leu Gly Ile
290

Thr His Val Arg Lys
305

Val GIn Gly Lys Leu
325

Ala Tyr Thr Tyr Ala
340

Pro Gly Glu Leu Thr
355

Tyr Ala Ala Glu Arg
370

Met Gly Gly Ser Gly
385

Arg Asp Ala Lys Leu
405

Arg Met Val Ile Gly
420

<210> 85
<211> 447
<212> PRT
<213>

<400> 85

Glu

Gly

Met

Gln

310

Ala

Thr

Val

Ala

Tyr

390

Tyr

Arg

Asn

Leu

Gln

295

Phe

Asp

Ala

Arg

Thr

375

Ile

Glu

Ala

Leu

ASp

280

Ala

Gly

Met

Arg

Thr

360

Glu

Asn

Ile

Phe

Penicillium chrysogenum

Leu

265

Leu

Ala

Ala

Tyr

Gln

345

Gln

Cys

Glu

Gly

Asn
425

Gly

Glu

Leu

Pro

Thr

330

Val

Asp

Thr

Ile

Ala

410

Lys

Glu

Arg

Asp

Ile

315

Lys

Asp

Cys

Leu

Pro

395

Gly

Glu

Val

Leu

Leu

300

Ala

Leu

Asn

Ala

Asp

380

Ala

Thr

Tyr

Asn

Val

285

Val

His

Ala

Ala

Gly

365

Ala

Gly

Ser

Ala

Arg

270

Leu

Leu

Asn

Ala

Ala

350

Ala

Ile

Arg

Glu

Gly

Ser

Pro

Gln

Ser

335

Val

Ile

Gln

Leu

Ile
415

Val

Ala

Tyr

Leu

320

Arg

Glu

Leu

Leu

Leu

400

Arg

Met Asp Arg Glu Gly Lys Glu Glu Thr Glu Gly Glu Arg Leu Ser Gly

1 5

10

15

Thr Ile Tyr Leu Trp Trp His His Val Met Ser Arg Asp Pro Pro Asn

20

25

30
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Ile

Val

Phe

65

Ala

Ile

Ser

Trp

Gly

145

His

Thr

Agp

Ala

Tyr

225

Ala

Met

Phe

50

Ile

Lys

Thr

Leu

Arg

130

Met

Ile

Gln

Ala

Ala

210

Lys

Gln

Pro

35

Ala

Thr

Leu

Thr

Asp

115

Ile

Lys

Phe

His

Tyr

195

Pro

Thr

Gly

Pro

Arg

Trp

Leu

Phe

100

Lys

Arg

Arg

Gly

Gly

180

Ala

Val

Ser

Leu

Ala

Leu

Leu

Pro

85

Thr

Pro

Val

Gly

Pro

165

Pro

Gln

Gln

Gln

Phe
245

Ala

Ile

Ser

70

Arg

His

Lys

Gly

Val

150

Asp

Ile

His

His

Ala

230

Glu

Pro

Val

55

Asp

Arg

Val

Asp

Ser

135

Phe

Gln

Leu

Ser

Ala

215

Cys

Asn

Val

40

Ser

Gly

Ala

Arg

Met

120

Val

Val

Lys

His

Ile

200

Ile

Leu

Asn

Lys

Gly

Glu

Ala

Leu

105

Arg

Ala

Ala

Pro

Ala

185

Gln

Gly

Phe

His

Gly

Glu

His

Ser

90

Pro

Lys

Leu

Gly

Lys

170

Leu

Tyr

Ala

Thr

Ile
250

Phe

Asp

Met

75

Lys

Lys

Glu

Pro

Lys

155

Pro

Ala

Phe

Met

Leu

235

Ile

Arg

Arg

60

Cys

Pro

Ser

Phe

Leu

140

Tyr

Ile

Gln

Lys

Leu

220

Ser

Glu

Arg

45

Gly

Asp

Val

Ala

Leu

125

Gln

Ser

Ile

Leu

His

205

Lys

Glu

Ala

Val

Ile

Gly

Asp

Leu

110

Ser

Met

Gln

Ser

Ser

190

Pro

Ala

Arg

Met

Gly

Arg

Val

His

95

Leu

Ser

Ile

Arg

Phe

175

Val

Asn

Val

Cys

Leu
255

Ile

Pro

Thr

80

Ala

Gly

Ile

Ala

Arg

160

Arg

Phe

Val

Leu

Gly

240

Glu
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Thr

Arg

Lys

Glu

305

Gly

Met

Ser

Gly

Val

385

Leu

Gln

Ser

Arg

Leu

Asp

290

Leu

Phe

Gly

Asp

Trp

370

Glu

Asp

Ala

Arg

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

<400>

Ala

Thr

275

Pro

Arg

Asp

His

Leu

355

Phe

Ala

Ala

Ser

Thr

435

86
568
PRT

Met

260

Ser

Thr

Gly

Arg

Arg

340

Val

Val

Asp

Thr

Trp

420

Thr

Ser

Glu

Ser

Met

Leu

325

Ile

Ala

Gln

Arg

Gly

405

Asp

Asn

Ile

Ile

Leu

Thr

310

Val

Ala

Leu

His

Leu

390

Ala

His

Ile

Ala

Leu

Leu

295

Arg

Leu

Tyr

Tyr

Thr

375

Ser

Glu

Phe

Asp

Glu

Leu

280

Ala

Thr

Pro

Glu

Glu

360

Ser

Val

Pro

Val

Leu
440

Penicillium chrysogenum

86

Gly

265

Asn

Lys

Ile

Arg

Ala

345

Ile

Leu

Val

Tyr

Asp

425

Leu

Asp

Arg

His

Ser

Ser

330

Ala

Trp

Thr

Leu

Cys

410

Gln

Arg

Thr

Tyr

Glu

Gly

315

Gln

Ile

Val

Arg

Pro

395

Ser

Leu

Gly

Leu

Asn

Gln

300

Gly

Glu

Glu

Ile

Glu

380

Gln

Ala

Glu

Gly

Val

Met

285

Gly

His

Phe

Ala

Leu

365

Arg

Leu

Pro

Thr

Ala
445

Leu

270

Pro

Leu

Arg

Val

Gly

350

Gln

Met

Asp

Ile

Lys

430

Met

Ser

Pro

Leu

Gly

Glu

335

Val

Asn

Phe

Thr

Ala

415

Thr

Leu

Ile

Ala

Asp

Glu

320

Ala

His

Gln

Gln

Leu

400

Ser

Gly

Met Gln Val Pro Thr Glu Ser Ser Leu Pro Leu Leu Ser Thr Pro Leu
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Phe

Ser

Asp

Ala

65

Tyr

Asp

Cys

Glu

Leu

145

Gly

Asp

Glu

Gly

Pro
225

Gln

Tyr

Asp

50

Ile

Asn

Leu

Phe

Thr

130

Thr

Met

Asp

Met

Arg

210

Ser

Ser

Tyr

35

Ile

Ile

Leu

Arg

Met

115

Thr

Pro

Pro

Arg

Cys

195

Thr

Thr

Lys

Arg

Leu

Ile

Val

Pro

100

Leu

Ala

Gly

Arg

Gly

180

Thr

Leu

Ala

Gly

Ala

Ser

Arg

Ala

85

Val

Asn

Thr

Ala

Ile

165

Ile

Gly

Asp

Met

Tyr

Arg

Leu

Asp

70

Gly

Met

Glu

Leu

Ala

150

Ala

Arg

Val

His

Leu
230

Glu

Glu

Thr

55

Ile

Thr

Glu

Val

Gln

135

Lys

Leu

Pro

Thr

Ser

215

Gly

Ala

Ile

40

Pro

Val

Ile

Lys

Asp

120

Ser

Phe

Val

Phe

Thr

200

Ile

Ser

Ala

25

Gly

Lys

Ala

Ala

Ile

105

His

Asp

Met

Phe

Ile

185

Thr

Thr

His

10

Ser

Arg

Phe

His

Pro

90

Leu

Gly

Gly

Pro

Ala

170

Val

Leu

Ser

Arg

Tyr

His

Trp

Ile

75

Tyr

Asn

Cys

Ser

Pro

155

Arg

Gly

Leu

Phe

Lys
235

Glu

His

Lys

60

Leu

Thr

Phe

Asp

Phe

140

Ser

Leu

Leu

Pro

Asn

220

Pro

Thr

Gly

45

Ser

Phe

Leu

Asp

Ala

125

Val

Met

Met

Gly

Pro

205

Lys

Asp

Leu

30

Leu

His

Ser

Lys

Val

110

Lys

Leu

Pro

Ile

Asp

190

Ile

Val

Asgp

15

Glu

Thr

Met

Ile

Arg

95

Ser

Asn

His

Ile

Glu

175

Gly

Ala

Arg

Met

Arg

Ile

Asp

Gln

80

Pro

Ala

Leu

Ser

Ala

160

Gly

Lys

Cys

Leu

Arg
240
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Thr

Leu

Gly

Lys

Leu

305

Lys

Val

Asn

Leu

Glu

385

Arg

His

Glu

Cys

Gln

Ser

Lys

Pro

290

Ala

Phe

Ile

Leu

Val

370

Ile

Tyr

Glu

Glu

Arg
450

Phe

Leu

Tyr

275

Ile

Glu

Ser

Phe

Val

355

Glu

Ser

Glu

Glu

Gly

435

Ser

Leu

Ser

260

Asn

Ile

Ser

Asp

Lys

340

Glu

Met

Val

Ile

Gly

420

His

Leu

Met

245

Ala

Leu

Ser

Ala

Thr

325

Gly

Arg

Glu

Leu

Pro

405

Tyr

Arg

Ile

Ala

Ile

Arg

Phe

Val

310

Ser

Ala

Cys

Ala

Cys

390

Asn

Ile

Ser

Leu

Ile

Pro

Arg

Arg

295

Val

Leu

Val

Gly

Leu

375

Ile

Ala

Ala

Glu

Ala
455

Asn

Gly

Met

280

Thr

Glu

Asp

Leu

Ala

360

Asn

Arg

Ile

Gly

Ala

440

Ile

Arg

Leu

265

Val

Gln

Pro

Phe

Gln

345

Gln

Arg

Leu

Lys

Leu

425

Tyr

Gly

Leu

250

Lys

His

Gln

Phe

Ser

330

Tyr

Gly

Cys

Ala

Pro

410

Lys

Asn

His

Gly

Cys

Gly

Leu

Ala

315

Val

Thr

Val

Asn

Thr

395

Asn

Lys

Ser

Arg

Phe

Ala

Pro

Pro

300

Asn

Arg

Gln

Phe

Gly

380

Glu

Ser

Leu

Arg

Met
460

Gly

Val

Glu

285

Ile

Trp

His

Lys

Ile

365

Ile

Ile

Leu

Leu

Met

445

Ala

Thr

Leu

270

Gly

Leu

Ile

Gly

Ser

350

His

Ala

Leu

Ile

Gly

430

Leu

Tyr

Leu

255

Ile

Ser

His

Thr

Leu

335

Phe

Asn

Glu

Ile

Ala

415

Thr

Pro

Glu

Ser

Ala

Pro

Ala

Thr

320

Ala

Ala

Gln

Gly

Gly

400

Lys

Ile

His

Ala
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Ala

465

Gly

Ser

Val

Tyr

Ala

545

Lys

Val

Val

Arg

Pro

Ile

530

Gly

Glu

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

<400>

Hisg

Ile

Ala

Arg

515

Thr

Cys

Asp

87
424
PRT

Met

Lys

Asp

500

Val

Ala

Glu

Met

Gly

Thr

485

Gln

Gly

Pro

Thr

Arg
565

Val

470

Asp

Phe

Glu

Ile

Ile

550

Ala

Asp

Ser

Glu

Leu

Leu

535

Glu

Lys

Pro

Ser

Met

Leu

520

Ser

Gly

Leu

Penicillium chrysogenum

87

Met Gln Ala

1

Val

Phe

Arg

Ala

65

Leu

Pro

Leu

Glu

50

Gln

Ala

Arg

Gln

35

Ala

Ile

Arg

Pro

Gly

20

Ser

Ile

Asp

Arg

Arg

Ile

Gln

Ser

Glu

Gly

Ile

Arg

Asp

Lys

Ser

70

Trp

Pro

Ser

Pro

Ile

55

His

Leu

Arg

Arg

Asp

40

Cys

Gln

Gly

Asp

Trp

Glu

505

Asn

Ala

Asp

Phe

Ser

25

Leu

Ser

Phe

Ile

Leu

Tyr

490

Ser

Gly

Glu

Ala

Leu

10

Leu

Ser

Asp

Pro

Cys

Leu

475

Val

Lys

Leu

Arg

Ser
555

Pro

His

Glu

Phe

Thr

75

Leu

Ala

Glu

Ala

Gly

Trp

540

Cys

Leu

Ala

Ser

Pro

60

Glu

Pro

Leu

Asn

Ala

Thr

525

Glu

Asp

Lys

Arg

Gln

45

Asp

Leu

Gln

Phe

Leu

Asp

510

Val

Thr

Ile

Val

Ala

30

Arg

Ser

Tyr

Arg

Glu

Gly

495

Ala

Glu

Phe

Ile

Ser

15

Thr

Thr

Tyr

Glu

Tyr

Ala

480

Leu

Leu

Pro

Val

Asp
560

Arg

Glu

Val

Trp

Ala

80

Gly

170



Gly

Ala

Ile

Asp

145

Gly

Thr

Trp

Thr

Phe

225

Lys

Trp

Arg

Glu

Ser
305

Ser

Glu

Phe

130

Arg

Val

Ala

Ile

Thr

210

Tyr

Met

His

Met

Ala

290

Asn

Glu

Ser

115

Gly

Trp

Thr

Arg

Ser

195

Pro

Thr

Gly

Val

Ile

275

Leu

Asn

Leu

100

Gly

Leu

Leu

Glu

Arg

180

Thr

Arg

Asp

Arg

Ser

260

Leu

Gly

Arg

85

Gly

Ala

Glu

Thr

Pro

165

Ser

Ala

Asp

Leu

Ala

245

Met

His

Leu

His

Ile

Gly

Pro

Pro

150

Asn

Arg

Gln

Arg

Gln

230

Ala

Glu

Gly

Gly

Val
310

Ser

Met

Val

135

Leu

Thr

Asp

Arg

Val

215

Val

Val

Asp

Met

Phe

295

Phe

Glu

Thr

120

Ala

Ile

Gly

Gly

Ala

200

Lys

Pro

Asp

Arg

Asn

280

Ala

Gly

Ala

105

Gly

Lys

Ala

Leu

Tyr

185

Asp

Lys

Glu

Thr

Val

265

Ala

Ala

Arg

90

Ala

Ala

Tyr

Gly

Asp

170

Val

Lys

Pro

Val

Asn

250

Gly

Glu

Leu

Pro

Val

Ser

Gly

Arg

155

Thr

Leu

Ile

Ser

Gln

235

Ser

Glu

Arg

Arg

Ile
315

Met

Ser

Thr

140

Gln

Leu

Ser

Leu

Gln

220

Ile

Leu

Glu

Ile

Arg

300

Gly

Met

Ile

125

Glu

Arg

Gln

Gly

Ile

205

Gly

Thr

Phe

Asn

Leu

285

Ala

Gln

Gln

110

His

Glu

Ala

Leu

Gln

190

Leu

Leu

Glu

Phe

Glu

270

Ile

Ala

Asn

95

Thr

Met

Gln

Cys

Gln

175

Lys

Val

Ser

Ile

Asp

255

Gly

Gly

Leu

Gln

Ile

Asn

Lys

Phe

160

Ala

Val

Arg

Leu

Pro

240

Asn

Phe

Ala

Tyr

Gly
320
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Ile Gln

Met Met

Gly Glu

Glu Gly
370

Lys Glu
385

Ile Ala

Val Leu

<210>
<211>
<212>
<213>
<400>
Met Gly
1

Tyr Ala

Asp Ser

His Leu
50

Gly Lys
65

His Pro Leu Ala Asp
325

Ile Tyr Gln Ala Ala
340

Tyr Ala Asn Ala Gly
355

Cys Glu Arg Ala Ile
375

Tyr His Val Glu Arg
390

Pro Val Ser Arg Glu
405

Gly Leu Pro Arg Ser
420

88
445
PRT

Ser

Arg

Lys

360

Leu

Tyr

Met

Tyr

Penicillium chrysogenum

88
Ala Thr Arg Val Glu
5

Glu Pro Pro Trp Leu
20

His Arg Lys Leu Gln
35

Thr Pro Trp His Leu
55

Lys Ser Ser Arg Leu
70

Thr

Cys

Arg

40

Arg

Pro

Trp

Leu

345

Tyr

Thr

Leu

Ile

Lys

Gly

25

Ala

Thr

Gln

Met

330

Tyr

Leu

His

Arg

Leu
410

Asp

10

Leu

Met

Ser

Asp

Lys

Asp

Ala

Gly

Glu

395

Asn

Phe

Pro

Arg

Ser

Leu
75

Leu

Gln

Ala

Gly

380

Val

Tyr

Gly

Ser

Asp

Arg

60

Tyr

Glu

Gly

Glu

365

Met

Phe

Ile

Ser

Pro

Trp

45

Thr

Lys

Ala

Tyr

350

Ala

Gly

Ile

Gly

Gln

Tyr

30

Val

Leu

Ala

Ala

335

Thr

Ala

Tyr

Pro

Glu
415

Ile

15

Ile

Glu

Gln

Cys

Arg

Gly

Phe

Ala

Arg

400

Arg

Pro

Arg

Lys

Thr

Ala
80
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Glu

Glu

Trp

Gly

Arg

145

Leu

Ala

Asp

Gly

Gly

225

Pro

Phe

Gly

Ile

Ile

Ala

Trp

Asp

Gly

130

Pro

Thr

Gly

Gly

Thr

210

Phe

Met

Asp

Gly

Ser

290

Ser

Gly

Arg

Gly

115

Ile

Ser

Gly

Ser

Thr

195

Tyr

Thr

Glu

Asp

Leu

275

Phe

His

Ile

Asn

100

Phe

Gly

Ala

Thr

Asp

180

Gln

Ala

Leu

Met

Thr

260

Ala

Gln

Ala

Leu

85

Ser

His

Ile

Tyr

Ala

165

Val

Tyr

Lys

Leu

Cys

245

Val

Cys

Ala

Ile

Met

Tyr

Asp

Pro

Gln

150

Arg

Gln

Thr

Tyr

Val

230

Gly

Val

Val

Met

Thr

Pro

Pro

Phe

Asn

135

His

Leu

Gly

Val

Phe

215

Ile

Ser

Pro

Met

Arg

295

Arg

Met

Ile

Ile

120

Gly

Ser

Ala

Ile

Asn

200

Leu

Pro

Ala

Val

Ser

280

Cys

Glu

Ala

Met

105

Ile

Leu

Lys

Ser

Thr

185

Gly

Thr

Lys

Cys

Thr

265

Asn

Ala

Thr

Ala

90

Gly

His

Ile

Asn

Ser

170

Thr

Gln

Leu

Asp

Ala

250

Asn

Phe

Arg

Phe

Gly

ASp

Asp

Gly

Thr

155

Met

Thr

Lys

Thr

Ser

235

Gly

Arg

Asn

Met

Gly

Ala

Ile

Glu

Gly

140

Ala

Ile

Ala

Lys

Arg

220

Thr

Thr

Val

His

Cys

300

Gln

Thr

Glu

Met

125

Leu

Arg

Asn

Val

Trp

205

Thr

Val

Ala

Gly

Glu

285

Leu

Glu

Ile

Ala

110

Thr

Val

Val

Val

Leu

190

Ile

Ala

Thr

Phe

Glu

270

Arg

Glu

Leu

Pro

95

Ser

Arg

Gly

Gln

Ala

175

Ser

Thr

Asp

Val

Val

255

Gln

Leu

Asp

Ala

Gln

Glu

Val

His

Gln

160

Glu

Ala

Gly

Gln

Arg

240

Glu

Gly

Phe

Ala

Ser

173



305

His Ala Val

Ala Leu His

Asn Glu Arg

355

Ala
370

Lys His

Gln
385

Leu Met

Leu Glu Arg

Ser Glu Asp

Thr Ser

435

Leu

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

89
1011
DNA

<400> 89

atgtccctcce
tcccacgecce
ctatccaaac
tccttecatag
cgcaaattca
gtcatcgege
gatctgcgcg

cttccattca

310

Val Arg

325

Ser
340

Trp
Asp Ser
Ser

Gly

Gly Gly

His

Ile

Ile

Ile

Leu

Lys Leu

Glu Thr

Ala Arg

360

Val
375

Leu

Gly Leu

390

Ile Trp

405

Ile
420

Leu

Pro Thr

taacaaccta
aaaaactaaa
tctcaaacac
gcggcgecga
tcacatccgt
gaattaacgg
ttgcggcgaa

tatttacatc

Arg

Leu

Glu

Asp Val

Asp Leu

Pro Arg

440

Penicillium chrysogenum

cacaacccag
ctctttaaca
aaatctccac
cctaaacgaa
ccacgaaaca
gttcgcgetce
aggggcggtt

tacgtttacg

315

Ala Asn Met

330

Leu Val

345

Tyr

Leu Ala Gly

Glu Arg Val

Thr Arg Gly

395

Ala
410

Lys Ile

Ser Ile

425

Arg

Lys Ser Ala

aacaccacca
acccccectcece
gccataaccc
ctatccacgc
tgcaccgcca
ggcgcggggce
tttgggatgc

ttcacattta

Ala Arg Glu

Gln Leu Gly

350

Gln Thr

365

Ala

Val
380

Ser Gln

Gly Arg Gly

Thr Ile Pro

Ala Ile

430

Arg

Ile
445

Lys

aaatagcaca
taacaagcct
taaccggcge
tcecgcaacgce
tccgcacgtyg
tagaaattgc
cggaggtttg

cgtctaccta

320

Val
335

Glu

Asn Leu

Gln Leu

Gly Ile

Glu Arg

400

Gly
415

Gly

Arg Gly

cctaacaatc
aacccagacc
gggccagaaa
acccacagcc
tcecegteccece
agccgettgt
ttctcttectt

atgttecctte

60

120

180

240

300

360

420

480
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tacttctcaa
ccgaacccaa
gtcgtcgaag
ttacttggcg
gttgaggacg
gggccgcettg
gcgggtggga
actgaaccgg
attgaggctc
<210> 90

<211> 935
<212> DNA

<213>

<400> 90
atgacagaaa

ctgaccatgc
cgggectatce
cgaggcaatg
aaatcggaag
ccectttgec
cagagacgct
acgatccteg
gcctgecccac
tccatgectce
aagctgcgtc
gaagcgctgg
gctttggaat
ccaagtcttc
gccaggagct

gggtgacttc

tctacttcta
acaaagcata
cagcactcct
ggatgatttc
aggagcttga
ctgtgcgcag
tagaagctgg
ggaggatgat

ggaataaggt

tcccaacttt
agaaacctcc
gcagcgtaga
atgccaaatt
gactgacaga
aatacagatg
ggcatatcat
acttcccett
tagccctgge
ccgtgaacct
cgcaggttge
aagatgggat
tgggagcgaa
ctgactgaaa

ttggggggat

ggcgcectget

tggtagtttg
atactaacaa
accaggacta
ggcctcggaa
tttagctgtt
acagaaggct
gattgaggct
tggggagttt

tgttgctggc

Penicillium chrysogenum

ccacaatctc
ggagaaccgg
aaggattctg
ctggtgcact
ataaccacca
gcttctatcec
atatgagacc
cccaactgtce
gcacgactac
gggcttgcac
gcgaaagatg
tgtggatgct
gtgggcgcect
gaatgtctgc
gctatcaaga

aaggtcaaga

atagcataca
acataccagg
ataggctggg
gcgctteget
gcggagtgga
ttgatttcga
ttcggggagt
tttagggaga

agcaagggag

tcecctecgaga
ttgaactcat
ggatccgatt
gtacattgaa
gggactcgag
agtgagaaca
gcactaacga
gcccttttga
cgaatcatga
ttcgacggga
ttacttgagg
gttgcggagce
aaagcaaaga
tgatgctgtg
agtttcagcg

tttga

tggatgaata
tccgactcgg
gccgtacaag
ggggtcttgt
cgtcggagat
ggtgggagga
gttttgatgg
aggagaggtc

aggaggggtg

ggcatgggaa
cgtattgcca
cggaaggggc
cgaagcccta
cttgatgaat
gctcectgage
ccaacacgca
ccgggcacac
actcccgeeg
tcggttcget
cgcataggtg
cggaggacat
tggggtaagt
cagggtttat

tattagttat

cacttcccat
tattccctcece
acaactgcta
ggagcgggtt
agggaggaat
gcttteototg
ggattgcggg
gaaggcgagg

a

tgtattcgtc
ggagatgatc
agtaattacg
aaaccgaaca
cagacagcaa
cagcgttaaa
gctcatccac
cttcggeggt
cggctttatce
gcctegtett
gactgggcct
gctgaatgtt
tttgatctat
gctttgette

gtacatagtc

540

600

660

720

780

840

900

960

1011

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

935

175



<210> 91

<211> 1153
<212> DNA
<213>

<400> 91
atggcaccct

ctggcaggtc
cgactattcg
cccataatta
agaaaaggcc
cgtcgteggce
gttcggcaat
tattcacaag
caatccaaat
caccgcgcecc
gccgcgcegta
cgaagtccca
taccaaattc
agtcgcgaag
ctttggegtg
gaaggaagag
aggcaagcag
ttaccctgat
gggtgttgcg
gcggaatatg
<210> 92

<211> 1162
<212> DNA
<213>

<400> 92

ccgaccgtcet
aagtagccat
caaacgaagg
cacattgaca
aacgccgteg
gatgtcctecg
ggcaaaatcc
gtgagacagg
tccccacaga
ttccagctcg
gtgatcaaca
gtcccagecc
taaatccaaa
gccggtgttg
cggtcgaata
ggcgctttca
cttgcgacta
attccgetgg
tcgececgtggt

tag

Penicillium chrysogenum

cactcaggtg
catcaccggt
cgcaaaggtc
tcgtgteect
ctgacgcgat
atagcaacta
acattatcgt
tctecggettt
tgacagacaa
tgcgecgecge
tcagcagcac
cagtccccac
tgtactaacc
tcggecectgac
ccatcgectt
tcactacgcc
agaagggctc
gcagacctgc

tctecttacgt

Penicillium chrysogenum

aatgagcacc
gcaggccaag
gtagtcgccg
ttacaatacc
caactccgca
catcaccgag
gaacaatgcc
aacatatact
gcaatgggag
agcgccctac
gagcggagtc
tctttatctc
gggcaaaaac
ccgtacaatc
cggcttegtg
tgacggtacg
cgcggaccag
gacccccgag

taatggagag

ttaactaccc
gcatcggcgc
atatcgactc
gacatatcta
aaggccggcec
ctggtaaaga
gggttcacat
accagctagc
accatgctag
ttccgagtga
cacggcaatg
tgccaacgcce
agcggcecagg
gccaaagaat
acgacccgte
aaggtcgcac
gagaagaagg
gaggctgcgce

acgattcggg

agccggtcetg
cgaagcagca
cagtacgaga
acaaacaaac
gcgcectege
aaaccgccga
gggatggtgt
agtgcactaa
cagtgcacaa
aagaccaaga
cgtaagtacc
caacactaag
ccaattacgc
ggggtccatc
tgacggccgc
tgggaattcc
ctgctcegac
gggcagttct

ttactggtgg

atgtccgcece ccggagectgg tcacgaattc cccgcccaag aggtctcttg gcagaagegce

gatgtgctat tgttcgccaa cagcattggt gtcaaggccg acgagctgca cttcctctat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1153

60

120

176



gtatgccaca
cacccgaact
agcgactttc
gaggtgactg
gaccatcgtc
actagtgcag
aagcctggta
tacagcaagg
ggtaagattg
tagcaccgtc
gagcaactcg
ttgtatactt
tctccacgcec
ccttttecage
cgccaatatg
taccactgaa

taccaagaat

gggagtaaag

<210> 93

<211> 2875
<212> DNA
<213>

<400> 93
atgtccgagt

gggaaagcat
ggtgcctctce
tagaccgaca
ctggcggtaa
ccgctattaa

atattagctt

agctatatat
tcgcggtett
ggacaattgc
atttctatge
atggcgtcga
gccgcaagtt
ccgtcatcga
tcgtgtctag
tagtttgatt
aactacgccce
gagacagctc
gaaacatcca
acaccagagc
tggaattccg
aaggagttcc
atttggagaa
gacaagggtc

agcaagctgt

tgcgattcga
atgctctctt
acaagggcga
ctgacagcta
ggccgtegec
ggcctttgge

taagaacatg

acctgtgtag
cccaacctat
actaactccg
ccgccagaag
tggccagcgt
tgagctgcgce
gaccgagcag
cggtttectg
accctacgta
¢gcecgaggyg
acctgtaccg
gtgctaactc
ccggtcaaaa
ctgcgcacgg
aggctcgcett
tgggtaatat
gggttgtgtt

ga

Penicillium chrysogenum

taaccaaacg
cttcgecteg
gggcaagtca
ctccaggccg
aactacgaca
cgcattgaca

aaggatgccg

ataccataat
tctcteatcec
aaaccattag
gcagtccaca
aagatcacga
aataaggtca
tctattgtgg
gtcggacagg
aagttttaac
cagggcccct
gtaagtactc
cttgtctagt
aatgggcttc
gattctgcgt
tgcctegecec
tcaggatggc

gagcaatggc

gtggtcgtca
aggggtgcaa
ggaaaggtat
cagatgttgt
gcgtcgagaa
ttctgcttaa

actgggatct

ctaactatat
tccgtatgte
cattcaaact
ttccaggegt
tcctgaagece
ttggtgtcta
ataaggagag
gtggctgggg
tgacgtgttc
gacgctaccc
agtgcatata
ctcaacggtg
ggtggtatta
gaattcggtg
gtccgteceg
tatgaggaga

cgttgcectgt

ccggtgccgg
atgtcgtcgt
gtcaacatct
cgttgaggag
cggtgacgct
taatgctggt

gatcaacaga

ccaggaactc
taagaacacc
cactgatcag
cceccgacttg
gctcectacc
tgataaaggc
cggcgaggtg
tggtccgaag
gagcaggacc
acgtcgttcea
caagcccggc
actacaaccc
ttatccacgg
gtagcaaccc
gcgataagct
tcecgettegt

tgaaggtgac

tggtggtctg
gaacgacctc
ccgagccaga
atccgcgecg
atcatcgaga
atcctacggg

gttcacacct

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1162

60

120

180

240

300

360

420

177



acggtgcata
gatagcccat
ttcggecegtg
aactactcag
gccaagtaca
cgcatgaagt
gcccectgat
cgtgcactca
tgccaagctc
ccectggeget
cacgggccct
gcctggacag
tctcggecge
tcttgttgac
caacaaggcc
ccgtattgat
ggatgacaac
caaggctgct
taccagcggt
cctgggtett
cattgctecct
ggctttcaag
tgagccttec
gcagcgcact
tcgtaactgg
ccaggccggc
caccgagaat

tcectteaac

caaggtgaga
tctcttgata
ttattaacac
ctgccaagct
acattattgc
gaggaagcta
gttctggaga
tctaacacta
cgctgggagc
atcgctcgga
gccgacttca
gagcctgatt
gcatactgct
cctgagcecctg
agctgcgagg
atcttggtga
ttgtggaact
tggccctact
atctacggca
tccegeacte
aatgcgggta
cctgactatg
accaagggtc
ggcggcecacg
aagcaaatca
gcggagaaga
gagaccctga

tacgaggatc

atcctcecggac
gtgcgcaaga
tgcctecgget
cggccaggtce
caatgttatt
accacaaatt
accttaagcc
cagagaccgg
gagctaaggg
aatggaacga
tggccttett
tcaagggtcg
tgcagtttgc
tggtccagga
acggcgacgc
acaacgctgg
ccgtegttaa
tcctcaagea
acttcggcca
tagctttgga
ccaacatgac
ttgctccect
tgtttgagtg
gcttcceegt
tcaacttcga
tcatggctaa
agaacattaa

gcgatgtcat

aaatacaaac
gctgegtgge
gctggtctat
ggtttcaccg
gcccecattg
agctgcgagc
cgactgggtg
tggtatctac
tgctctectg
cgtcaatgat
ggaagacggc
tgttgcecctg
taagctcggt
aatcaagaag
cgtcgtcaag
catcctgege
tgtccacctc
gaagtacggt
ggccaactat
gggcgccaag
ccgtaccatt
tgtggtcttg
tggtagcggt
ggatgtcaag
tgatggtcgg
catgtctaac

gaaggccaag

cctgtacaac

aagcctttga
ctcacttceg
ttggcagctt
agaccctagc
gtaagcaagc
cgcatgactg
gtgcectttgg
gaggtcggag
aagaccgatg
ttctctcage
ctgaagacgc
gtcactggag
gccteegttg
ctcggtggta
agcgccattg
gacaaggctt
cgtggtacct
cgtgttgtca
gctgctgcca
tacaacatta
atgcccgagg
ctgtgctctg
tggttcggcee
ttgaccceccyg
gctgatcacc
cgcgtgcacg
gcccectttega

ctcagcttgg

agcagggact
caaacaaaag
cggccaggcec
taaagagggt
tggaaacccc
caactgtcat
tcgetgececet
gtggccacgt
actccctgac
ctgaatatcc
ccagcgcceca
gtggtgccgg
tggtcaacga
aggctgttgg
atgccttcgg
tcaccaacat
acaaggtgac
acaccgccag
agcttggtat
aggtcaacac
agatggtcca
acatggcccc
gtacccgctg
aggaggtggt
ccgaggacgg
gcgatacctc
gcgaaggcac

gcgccaagcg

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

178



caccgacctg
tgttgtcccc
ctccececatg
caccacagcc
ggccatcgtce
caacgagtcc
tgccgtgege
cgtggttgag
caacccgcete
acacggtctt
caagaacctg
gatgtggaag
tgccatcacc
<210> 94

<211> 1104
<212> DNA

<213>

<400> 94
atgtttgccecc

tacctagccc
tcgaccccca
aattctcatt
tccattgtte
cgcgattatt
cttattcact
tattaaccaa
tcecgeecgect
accccagtca
atgtgcgaca

ggcacgatcc

cctttggtet
tggttcaaca
atgctgcttc
aataccctga
gtggctgggt
agcgtcttca
cccaaggctg
gagaagacct
cacatcgacc
tgctcecteg
aaggttcgct
gagggcaaca

ggcgecggtyg

gtcaatgcac
gagtccgggg
agcccggtgt
gctattatag
aaggagctta
ataactggaa
atatcctttc
acaaacccgc
acagcgacaa
tcgcecgeegt
tcctgtactg

ccggcgcagg

acgagaataa
ccgctactcece
acggcgagca
cctatcccaa
acacaaccaa
tccgeggeag
ccactgctge
ctgaggacca
ccgagttcag
gtgtgtcggc
tcgecgggtgt
ccgtectett

ccgagctcett

Penicillium chrysogenum

tcgtetggec
ttattcttca
gggattgagt
ttacccttaa
atgaagccct
gcgagaaggc
cggtcactcec
agccggggec
cttcattgcg
ctctggetac
ctccgaaaat

cggctctcag

cgaccaattc
ctggaacatg
gtacatggag
gctcattgat
ggatgctaag
cggcggette
gtataaggcg
ggcagcgctg
caaggtcggc
caaggctgtc
tgtcctgecet
ccaggccacc

ggaaggcgct

acttcccgga
gctgctggta
atgtaacatc
ccgceectaag
gagcaactac
ctttgcecggt
ctcggeccaa
gacatcaaag
ccetggtecce
gccctcggeg
gccacgttcg

cgcectgaccc

caggctctte
gatgacttgg
gttcgcaagt
gttatcgaca
accggtgagg
gggggctctc
ccgcagegte
taccgcctga
ggcttcaaga
ttctccaagt
ggccagaccc
gtcgttgaga

aaggccaagc

catcggcccc
gctacgagca
tgtcaatata
gccctcaacg
gacaatgaca
aggtacatgc
tccctaatat
aaatggcccc
acctcgccac
gcggctgcega
gccagccgga

gtgcgatcgg

cctegtatgg
tgaaggactt
tccecaatcec
agggcaatgc
atctgttcta
ccaagcccac
agcccgatge
acggtgaccg
ccectatect
atggtcccta
tcaagactga
ctggcaagcce

tgtaa

cttgacttcc
catcctcacc
ctacaggacc
cactatgcte
agagcatcgg
tctacttgca
gcctcaacaa
tctaagcttc
ctccatcege
gctagcccetg
gatcaagctc

caagagcaag

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2875

60

120

180

240

300

360

420

480

540

600

660

720

179



gccatggagc
gttgcggcga
gctgagacta
aagagtcagg
ctctttggca
ggtttgagat
aagcctgagt
<210>
<211>

<212>
<213>

95
278
PRT

<400> 95
Met Ser Leu
1

His Leu Thr

Thr
35

Leu Leu

His Ala

50

Leu

Gly
65

Ala Asp

Arg Lys Phe

Cys Pro Val

Glu
115

Gly Leu

Ala Val

130

Phe

ttatccttac
aggttgtgcc
ttgccagcta
agttgtcgct
gcaaggatca
gtgggttgct

ggtcccatga

Leu Thr

Ile
20

Ser

Leu

Ser

Ile

Thr

Asn

Leu

Thr
85

Ile

Pro Val

100

Ile Ala

Gly Met

Thr

His

Thr

Leu

Glu

70

Ser

Ile

Ala

Pro

cggcaagaac
gggtggtaag
tagccgtgtg
caaggagggt
gaagattggt
aacgattatt

atag

Penicillium chrysogenum

Tyr Thr

Ala Gln

Gln Thr

40

Thr
55

Gly

Leu Ser

Val His

Ala Arg

Ala Cys

120

Glu
135

Val

ttcagcggta
gaggagctgc
gctgttgttg
gttgagtatg
gagttgacac

ctaggtatga

Thr Gln

10

Asn

Lys Leu Asn

25

Leu Ser Lys

Ala Gly Gln

Thr Leu Arg

75

Glu Thr

90

Cys

Ile
105

Asn Gly

Asp Leu Arg

Arg Leu Gly

aggaggctgg
ttgagcaggc
ctggtaagga
agagacggtt
tttggtctgc

ctgcetttge

Thr Thr Lys

Thr
30

Ser Leu

Ser Asn

45

Leu

Lys Ser Phe

60

Asn Ala Pro

Thr Ala Ile

Phe Ala Leu

110

Val Ala

125

Ala

Ile
140

Pro Ser

tgagtggggt
gtataagaca
ggttgttaat
gttccatgcg

tgaattactg

ggagaagaag

Ile
15

Ala

Thr Pro

Thr Asn

Ile Gly

Thr Ala

80

Arg Thr

95

Gly Ala

Lys

Gly

Val Vval

780

840

900

960

1020

1080

1104

180



Glu Ala Ala Leu Leu
145

Leu Leu Leu Leu Gly
165

Gly Leu Val Glu Arg
180

Ala Glu Trp Thr Ser
195

Arg Gln Lys Ala Leu
210

Gly Ile Glu Ala Gly
225

Cys Gly Thr Glu Pro
245

Glu Arg Ser Lys Ala
260

Ser Lys Gly Glu Glu
275

<210> 96

<211> 244

<212> PRT

Pro Gly
150

Gly Met

Val Vval

Glu Ile

Ile Ser

215

Ile Glu

230

Gly Arg

Arg Ile

Gly

Leu

Ile

Glu

Gly

200

Arg

Ala

Met

Glu

<213> Penicillium chrysogenum

<400> 96

Met Thr Glu Ile Pro
1 5

Asn Val Phe Val Leu
20

Ser Ser Tyr Cys Gln
35

Ile Leu Gly Ser Asp

Thr Phe

Thr Met

Glu Met

Ser Glu

His

Gln

Ile

40

Gly

Ile

Ser

Asp

185

Arg

Trp

Phe

Ile

Ala
265

Asn

Lys

25

Arg

Ala

Gly

Ala

170

Glu

Asn

Glu

Gly

Gly

250

Arg

Leu

10

Pro

Ala

Val

Trp

155

Ser

Glu

Gly

Glu

Glu

235

Glu

Asn

Ser

Pro

Tyr

Ile

Gly

Glu

Leu

Pro

Leu

220

Cys

Phe

Lys

Leu

Glu

Arg

Thr

Arg

Ala

Asp

Leu

205

Ser

Phe

Phe

Val

Glu

Asn

Ser

45

Arg

Thr

Leu

Leu

190

Ala

Leu

Asp

Arg

Val
270

Arg

Arg

30

Val

Gly

Arg

Arg

175

Ala

Val

Ala

Gly

Glu

255

Ala

His

15

Leu

Glu

Asn

Gln

160

Trp

Val

Arg

Gly

Asp

240

Lys

Gly

Gly

Asn

Arg

Asp

181



50

Ala Lys
65

Pro Phe

Asp Phe

Gly Ala

Arg Arg
130

Asp Gly
145

Arg Lys

Glu Asp

Val Ala

Val Tyr
210

Phe Gln
225

Lys Val

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

<400>

Phe

Ala

Pro

Cys

115

Gly

Ile

Met

Gly

Leu

195

Ala

Arg

Lys

97
300
PRT

Trp

Asn

Phe

100

Pro

Phe

Gly

Leu

Ile

180

Glu

Leu

Ile

Ile

Cys

Thr

85

Pro

Leu

Ile

Ser

Leu

165

Val

Leu

Leu

Ser

Thr

70

Asp

Thr

Ala

Ser

Leu

150

Glu

Asp

Gly

Arg

Tyr
230

55

Gly

Gly

Val

Leu

Met

135

Pro

Ala

Ala

Ala

Gln

215

Val

Leu

Phe

Ala

Ala

120

Pro

Arg

His

Val

Lys

200

Glu

His

Penicillium chrysogenum

97

Glu

Tyr

Leu

105

His

Pro

Leu

Arg

Ala

185

Trp

Leu

Ser

Leu

Pro

90

Leu

Asp

Val

Lys

Trp

170

Glu

Ala

Trp

Arg

Asp

75

Leu

Thr

Tyr

Asn

Leu

155

Thr

Pro

Pro

Gly

Val
235

60

Glu

Ile

Gly

Arg

Leu

140

Arg

Gly

Glu

Lys

Asp

220

Thr

Ser

His

His

Ile

125

Gly

Pro

Pro

Asp

Ala

205

Ala

Ser

Asp

Thr

Thr

110

Met

Leu

Gln

Glu

Met

190

Lys

Ile

Ala

Ser

Ile

95

Phe

Asn

His

Val

Ala

175

Leu

Met

Lys

Pro

Asn

80

Leu

Gly

Ser

Phe

Ala

160

Leu

Asn

Gly

Lys

Ala
240

182



Met

Pro

Gln

Lys

Asp

65

Asp

Glu

Thr

Met

Ala

145

Ile

Ala

Glu

Phe

Ala

Ala

Gly

Val

50

Ala

Val

Phe

Trp

Leu

130

Pro

Ser

Val

Trp

Val
210

Pro

Gly

Ile

35

Val

Ile

Leu

Gly

Asp

115

Ala

Tyr

Ser

Ala

Gly

195

Thr

Ser

Leu

20

Gly

Val

Asn

Asp

Asn

100

Gly

Val

Phe

Thr

Lys

180

Pro

Thr

Asp

Leu

Ala

Ala

Ser

Ser

85

Gly

Val

His

Arg

Ser

165

Ala

Ser

Arg

Arg

Ala

Glu

Asp

Ala

70

Asn

Lys

Ile

Asn

Val

150

Gly

Gly

Phe

Leu

Leu

Gly

Ala

Ile

55

Lys

Tyr

Ile

His

Thr

135

Lys

Val

Val

Gly

Thr
215

Thr

Gln

Ala

40

Asp

Ala

Ile

His

Lys

120

Ala

Asp

His

Val

Val

200

Ala

Gln

Val

25

Arg

Ser

Gly

Thr

Ile

105

Met

Pro

Gln

Gly

Gly

185

Arg

Ala

Val

10

Ala

Leu

Lys

Arg

Glu

90

Ile

Thr

Phe

Glu

Asn

170

Leu

Ser

Lys

Asn

Ile

Phe

Lys

Ala

75

Leu

Val

Asp

Gln

Pro

155

Ala

Thr

Asn

Glu

Glu

Ile

Ala

Ala

60

Leu

Val

Asn

Lys

Leu

140

Arg

Gly

Arg

Thr

Glu
220

His

Thr

Asn

45

Asn

Ala

Lys

Asn

Gln

125

Val

Val

Gln

Thr

Ile

205

Gly

Leu

Gly

30

Glu

Ala

Val

Lys

Ala

110

Trp

Arg

Val

Ala

Ile

190

Ala

Ala

Asn

15

Ala

Gly

Val

Val

Thr

95

Gly

Glu

Ala

Ile

Asn

175

Ala

Phe

Phe

Tyr

Gly

Ala

Ala

Gly

80

Ala

Phe

Thr

Ala

Asn

160

Tyr

Lys

Gly

Ile

183



Thr Thr
225

Leu Ala

Thr Tyr

Ala Arg

Gly Glu
290

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

<400>
Met Ser

1

Trp Gln

Ala Asp

Phe Pro

50

Phe Arg

65

Asp Gln

Pro Gly

Lys Ile

Pro Asp Gly Thr
230

Thr Lys Lys Gly
245

Pro Asp Ile Pro
260

Ala Val Leu Gly
275

Thr Ile Arg Val

98
327
PRT

Lys

Ser

Leu

Val

Thr
295

Val

Ala

Gly

Ala

280

Gly

Penicillium chrysogenum

98

Ala Pro Gly Ala

Lys Arg Asp Val
20

Glu Leu His Phe
35

Thr Tyr Ser Leu

Thr Ile Ala Leu
70

Glu Val Thr Asp
85

Val Pro Asp Leu
100

Thr Ile Leu Lys
115

Gly

Leu

Leu

Ile

55

Thr

Phe

Asp

Pro

His

Leu

Tyr

40

Leu

Pro

Tyr

His

Leu
120

Ala

Asp

Arg

265

Ser

Gly

Glu

Phe

25

Glu

Arg

Lys

Ala

Arg

105

Pro

Leu

Gln

250

Pro

Pro

Arg

Phe

10

Ala

Leu

Met

Pro

Arg

90

His

Thr

Gly

235

Glu

Ala

Trp

Asn

Pro

Asn

His

Ser

Leu

75

Gln

Gly

Thr

Ile

Lys

Thr

Phe

Met
300

Ala

Ser

Pro

Lys

60

Ala

Lys

Val

Ser

Pro

Lys

Pro

Ser
285

Gln

Ile

Asn

45

Asn

Phe

Ala

Asp

Ala
125

Gly

Ala

Glu

270

Tyr

Glu

Gly

30

Phe

Thr

Lys

Val

Gly

110

Gly

Lys

Ala

255

Glu

Val

Val

15

Val

Ala

Ser

Leu

His

95

Gln

Arg

Gln

240

Pro

Ala

Asn

Ser

Lys

Val

Asp

Thr

80

Ile

Arg

Lys

184



Phe Glu
130

Gly Thr
145

Glu Val

Gly Trp

Glu Gly

Thr Ala
210

Thr Pro
225

Gly Leu

Gly Gly

Ser Pro

Gly Asn
290

Asp Lys
305

Thr Gly

<210>
<211>
<212>

Leu

Val

Tyr

Gly

Arg

195

His

Glu

Phe

Ser

Val

275

Ile

Gly

Val

99
901
PRT

Arg

Ile

Ser

Gly

180

Ala

Leu

Pro

Ser

Asn

260

Arg

Gln

Arg

Lys

Asn

Glu

Lys

165

Pro

Pro

Tyr

Gly

Trp

245

Pro

Pro

Agp

Val

Ser
325

Lys

Thr

150

Val

Lys

Asp

Arg

Gln

230

Asn

Ala

Gly

Gly

Val

310

Lys

Val

135

Glu

Val

Gly

Ala

Leu

215

Lys

Ser

Asn

Asp

Tyr

295

Leu

Leu

Ile

Gln

Ser

Pro

Thr

200

Asn

Met

Ala

Met

Lys

280

Glu

Ser

Gly

Ser

Ser

Ser

185

His

Gly

Gly

Ala

Lys

265

Leu

Glu

Asn

Val

Ile

Gly

170

Thr

Val

Asp

Phe

His

250

Glu

Thr

Ile

Gly

Tyr

Val

155

Phe

Val

Val

Tyr

Gly

235

Gly

Phe

Thr

Arg

Arg
315

Asp

140

Asp

Leu

Asn

Gln

Asn

220

Gly

Ile

Gln

Glu

Phe

300

Cys

Lys

Lys

Val

Tyr

Ser

205

Pro

Ile

Leu

Ala

Ile

285

Val

Leu

Gly

Glu

Gly

Ala

190

Asn

Leu

Ile

Arg

Arg

270

Trp

Thr

Leu

Lys

Ser

Gln

175

Pro

Ser

His

Ile

Glu

255

Phe

Arg

Lys

Lys

Pro

Gly

160

Gly

Pro

Glu

Ala

His

240

Phe

Ala

Met

Asn

Val
320

185



<213>

<400>

Penicillium chrysogenum

99

Met Ser Glu

1

Gly

Ala

Lys

Gly

65

Ile

Asn

Ala

Cys

Val

145

Ala

Leu

Pro

Leu

Gly

Asn

Ser

50

Gly

Ile

Asn

Asp

Ala

130

Ile

Asn

Ala

Ile

Glu

Gly

Val

35

Gly

Lys

Glu

Ala

Trp

115

Arg

Asn

Tyr

Lys

Ala

195

Asn

Leu

Leu

20

Val

Lys

Ala

Thr

Gly

100

Asp

Ala

Thr

Ser

Glu

180

Ala

Leu

Arg

Gly

Val

Ala

Val

Ala

85

Ile

Leu

Ala

Ala

Ala

165

Gly

Ser

Lys

Phe

Lys

Asn

Ala

Ala

70

Ile

Leu

Ile

Trp

Ser

150

Ala

Ala

Arg

Pro

ASp

Ala

Asp

Asp

55

Asn

Lys

Arg

Asn

Pro

135

Ala

Lys

Lys

Met

Asp

Asn

Tyr

Leu

40

Val

Tyr

Ala

Asp

Arg

120

His

Ala

Leu

Tyr

Thr

200

Trp

Gln

Ala

25

Gly

Val

Asgp

Phe

Ile

105

Val

Phe

Gly

Gly

Asn

185

Ala

Val

Thr

10

Leu

Ala

Val

Ser

Gly

90

Ser

His

Arg

Leu

Gln

170

Ile

Thr

Val

Val

Phe

Ser

Glu

Val

75

Arg

Phe

Thr

Lys

Phe

155

Val

Ile

Val

Pro

Val

Phe

His

Glu

60

Glu

Ile

Lys

Tyr

Gln

140

Gly

Gly

Ala

Met

Leu

Val

Ala

Lys

45

Ile

Asn

Asp

Asn

Gly

125

Lys

Ser

Phe

Asn

Pro

205

Val

Thr

Ser

30

Gly

Arg

Gly

Ile

Met

110

Ala

Phe

Phe

Thr

Val

190

Pro

Ala

Gly

15

Arg

Glu

Ala

Asp

Leu

95

Lys

Tyr

Gly

Gly

Glu

175

Ile

Asp

Ala

Ala

Gly

Gly

Ala

Ala

80

Leu

Asp

Lys

Arg

Gln

160

Thr

Ala

Val

Leu

186



Val

225

Gly

Leu

Asn

Asp

Pro

305

Gly

Gly

Gln

Cys

Arg

385

Phe

Leu

Lys

210

His

Gly

Lys

Asp

Phe

290

Gly

Gly

Ala

Glu

Glu

370

Ile

Thr

Arg

Gln

Ser

His

Thr

Val

275

Met

Gln

Ala

Ser

Ile

355

Asp

Asp

Asn

Gly

Lys
435

Ser

Val

Asp

260

Asn

Ala

Glu

Gly

Val

340

Lys

Gly

Ile

Met

Thr

420

Tyr

Asn

Ala

245

Asp

Asp

Phe

Pro

Leu

325

Val

Lys

Asp

Leu

Asp

405

Tyr

Gly

Thr

230

Lys

Ser

Phe

Leu

Asp

310

Gly

Val

Leu

Ala

Val

390

Asp

Lys

Arg

215

Thr

Leu

Leu

Ser

Glu

295

Phe

Arg

Asn

Gly

Val

375

Asn

Asn

Val

Val

Glu

Arg

Thr

Gln

280

Asp

Lys

Ala

Asp

Gly

360

Val

Asn

Leu

Thr

Val
440

Thr

Trp

Pro

265

Pro

Gly

Gly

Tyr

Leu

345

Lys

Lys

Ala

Trp

Lys

425

Asn

Gly

Glu

250

Gly

Glu

Leu

Arg

Cys

330

Val

Ala

Ser

Gly

Asn

410

Ala

Thr

Gly

235

Arg

Ala

Tyr

Lys

Val

315

Leu

Asp

Val

Ala

Ile

395

Ser

Ala

Ala

220

Ile

Ala

Ile

Pro

Thr

300

Ala

Gln

Pro

Gly

Ile

380

Leu

Val

Trp

Ser

Tyr

Lys

Ala

Thr

285

Pro

Leu

Phe

Glu

Asn

365

Asp

Arg

Val

Pro

Thr
445

Glu

Gly

Arg

270

Gly

Ser

Val

Ala

Pro

350

Lys

Ala

Asp

Asn

Tyr

430

Ser

Val

Ala

255

Lys

Pro

Ala

Thr

Lys

335

Val

Ala

Phe

Lys

Val

415

Phe

Gly

Gly

240

Leu

Trp

Ala

Gln

Gly

320

Leu

Val

Ser

Gly

Ala

400

His

Leu

Ile

187



Tyr

Leu

465

Lys

Ile

Pro

Lys

Gln

545

Glu

Arg

Ala

Thr

Pro

625

Gly

Phe

Gly

450

Gly

Val

Met

Leu

Gly

530

Arg

Glu

Ala

Asn

Leu

610

Phe

Ala

Gln

Asn

Leu

Asn

Pro

Val

515

Leu

Thr

Val

Asp

Met

595

Lys

Asn

Lys

Ala

Phe

Ser

Thr

Glu

500

Val

Phe

Gly

Val

His

580

Ser

Asn

Tyr

Arg

Leu
660

Gly

Arg

Ile

485

Glu

Leu

Glu

Gly

Arg

565

Pro

Asn

Ile

Glu

Thr

645

Pro

Gln

Thr

470

Ala

Met

Leu

Cys

His

550

Asn

Glu

Arg

Lys

Asp

630

Asp

Ser

Ala

455

Leu

Pro

Val

Cys

Gly

535

Gly

Trp

Asp

Val

Lys

615

Arg

Leu

Tyr

Asn

Ala

Asn

Gln

Ser

520

Ser

Phe

Lys

Gly

His

600

Ala

Asp

Pro

Gly

Tyr

Leu

Ala

Ala

505

Asp

Gly

Pro

Gln

Gln

585

Gly

Lys

Val

Leu

Val
665

Ala

Glu

Gly

490

Phe

Met

Trp

Val

Ile

570

Ala

Asp

Ala

Ile

Val

650

Val

Ala

Gly

475

Thr

Lys

Ala

Phe

Asp

555

Ile

Gly

Thr

Leu

Leu

635

Tyr

Pro

Ala

460

Ala

Asn

Pro

Pro

Gly

540

Val

Asn

Ala

Ser

Ser

620

Tyr

Glu

Trp

Lys

Lys

Met

Asp

Glu

525

Arg

Lys

Phe

Glu

Thr

605

Ser

Asn

Asn

Phe

Leu

Tyr

Thr

Tyr

510

Pro

Thr

Leu

Asp

Lys

590

Glu

Glu

Leu

Asn

Asn
670

Gly

Asn

Arg

495

Val

Ser

Arg

Thr

Asp

575

Ile

Asn

Gly

Ser

Asp

655

Thr

Ile

Ile

480

Thr

Ala

Thr

Trp

Pro

560

Gly

Met

Glu

Thr

Leu

640

Gln

Ala

188



Thr

Leu

Thr

705

Lys

Lys

Gly

Lys

Val

785

Asn

Gly

Ser

Val

Met

865

Thr

Pro

Leu

690

Thr

Gly

Thr

Ser

Ala

770

Val

Gly

Gly

Ala

Arg

850

Trp

Gly

Trp

675

His

Ala

Asn

Gly

Gly

755

Ala

Glu

Asp

Phe

Lys

835

Phe

Lys

Lys

Asn

Gly

Asn

Ala

Glu

740

Gly

Thr

Glu

Arg

Lys

820

Ala

Ala

Glu

Pro

Met

Glu

Thr

Ala

725

Asp

Phe

Ala

Lys

Asn

805

Thr

Val

Gly

Gly

Ala
885

Asp

Gln

Leu

710

Ile

Leu

Gly

Ala

Thr

790

Pro

Pro

Phe

Val

Asn

870

Ile

Asp

Tyr

695

Thr

Val

Phe

Gly

Tyr

775

Ser

Leu

Ile

Ser

Val

855

Thr

Thr

Leu

680

Met

Tyr

Val

Tyr

Ser

760

Lys

Glu

His

Leu

Lys

840

Leu

Val

Gly

Val

Glu

Pro

Ala

Asn

745

Pro

Ala

Asp

Ile

His

825

Tyr

Pro

Leu

Ala

Lys

Val

Lys

Gly

730

Glu

Lys

Pro

Gln

Asp

810

Gly

Gly

Gly

Phe

Gly
890

Asp

Arg

Leu

715

Tyr

Ser

Pro

Gln

Ala

795

Pro

Leu

Pro

Gln

Gln

875

Ala

Phe

Lys

700

Ile

Thr

Ser

Thr

Arg

780

Ala

Glu

Cys

Tyr

Thr

860

Ala

Glu

Ser

685

Phe

Asp

Thr

Val

Ala

765

Gln

Leu

Phe

Ser

Lys

845

Leu

Thr

Leu

Pro

Pro

Val

Lys

Phe

750

Val

Pro

Tyr

Ser

Leu

830

Asn

Lys

Val

Leu

Met

Ile

Ile

Asp

735

Ile

Arg

Asp

Arg

Lys

815

Gly

Leu

Thr

Val

Glu
895

Met

Pro

Asp

720

Ala

Arg

Pro

Ala

Leu

800

Val

Val

Lys

Glu

Glu

880

Gly

189



190

Ala Lys Ala Lys Leu
900

<210> 100
<211> 293
<212> PRT

<213> Penicillium chrysogenum
<400> 100
Met Phe Ala Arg Gln Cys Thr Arg Leu Ala Thr Ser Arg Thr Ser Ala

1 5 10 15

Pro Leu Thr Ser Tyr Leu Ala Arg Val Arg Gly Tyr Ser Ser Ala Ala
20 25 30

Gly Ser Tyr Glu His Ile Leu Thr Ser Thr Pro Lys Pro Gly Val Gly

Leu Ile Thr Leu Asn Arg Pro Lys Ala Leu Asn Ala Leu Cys Ser Pro
50 55 60

Leu Phe Lys Glu Leu Asn Glu Ala Leu Ser Asn Tyr Asp Asn Asp Lys
65 70 75 80

Ser Ile Gly Ala Ile Ile Ile Thr Gly Ser Glu Lys Ala Phe Ala Ala
85 90 95

Gly Ala Asp Ile Lys Glu Met Ala Pro Leu Ser Phe Ser Ala Ala Tyr
100 105 110

Ser Asp Asn Phe Ile Ala Pro Trp Ser His Leu Ala Thr Ser Ile Arg
115 120 125

Thr Pro Val Ile Ala Ala Val Ser Gly Tyr Ala Leu Gly Gly Gly Cys
130 135 140

Glu Leu Ala Leu Met Cys Asp Ile Leu Tyr Cys Ser Glu Asn Ala Thr
145 150 155 160

Phe Gly Gln Pro Glu Ile Lys Leu Gly Thr Ile Pro Gly Ala Gly Gly
165 170 175

Ser Gln Arg Leu Thr Arg Ala Ile Gly Lys Ser Lys Ala Met Glu Leu
180 185 190



Ile Leu Thr Gly Lys Asn Phe Ser Gly Lys Glu
195 200

Val Ala Ala Lys Val Val Pro Gly Gly Lys Glu

210 215

Ala Tyr Lys Thr Ala Glu Thr Ile Ala Ser Tyr

225 230 235

Val Ala Gly Lys Glu Val Val Asn Lys Ser Gln

245 250
Glu Gly Val Glu Tyr Glu Arg Arg Leu Phe His
260 265

Lys Asp Gln Lys Ile Gly Met Thr Ala Phe Ala
275 280

Glu Trp Ser His Glu

290

<210> 101

<211> 1076

<212> DNA

<213> Penicillium chrysogenum

<400> 101

atgcttaact ctactctccg ctttgtttcce cttcgcagag

ttctgctcaa cctctgcagt ccgggcagcc gaggtcaagt

ggccaaatgg tgtgtaactc ggaatataca accacgctgc

attgggaatt gccctcgtcg ctgcacagaa agcaaatgtc

ttcccaggcce tctctggata agggcctcaa gtttgccggt

ttactgcaat cgcctggaac catctgactt ggcattggac

aggacgtagc aaagcagcgt ctcactcggg aggcagccga

ctacaagttt gacgctcgac ggtctctccg cagttgactt

agatcccaga tctgaagaca aagatctttg ccagcttggc

ccatcctcgce aacaaacacc tcctccatct ccataaccaa

cggaccccac cgaccttcag gcttcectcececce gggtgatctce

Ala Gly Glu

205

Glu
220

Leu Leu

Ser Arg Val

Glu Leu Ser

Ala Phe

270

Leu

Glu Lys

285

Lys

gcecctacggt
cactgggcgt
aggtctaaca
ccggtgacte
atgtcgagct
aatagataaa
tgaagctcgt
cgtcattgag
ccagatcgct
gatcgctgct

aacccacttc

Trp Gly

Glu Gln

Ala Val

240

Leu
255

Lys

Gly Ser

Lys Pro

agcccgaaac
tgtcggtgcg
cttttcaggg
tcgttgacac
ccggtttact
cttcttgaaa
gggctaattt
gctgtgcctg
ccgaagcatg
gccaccagcg

atgaaccctg

60

120

180

240

300

360

420

480

540

600

660

191



ttcccatcca
acactgccat
ctggcttect
agactggggt
ccatgggecc
acgttcttca
tggtggacgc
<210>
<211>

<212>
<213>

102
1008
DNA

<400> 102
atggctacag
atgctagcaa
aactacgaat
actctaatcg
gccatccaaa
gctctctgga
tctggaattt
cggttgeteg
cctgggectg
cctggtecca
ctacacaagg
gcgtgttatc
gctagcttgg
ggggaaggtg
ggggagttgg
cagactgaag

ttgagggatg

gaagggtgtt
tgcgtttgtce
cgccaaccgt
tggtcaacgt
ccttgtettg
ccaggacact

tggctggcett

aatatcccca
tgcatctccg
cccagatceg
acgacctgct
acgcaaacat
aggaagttgc
cagcctcggt
tggcgcacce
agaccaatcc
gggcttcggg
agattcccgg
ttgttggtga
ggccgeggtyg
ggatcggggce
gtcagattga
atgcctatgg

ttgtggagtt

gagattattc
cagcggatgg
atcttgatgc
gaggacattg
gctgatttca
ggtgacagca

ggtaagaaga

Penicillium chrysogenum

ccgaatcgcec
acgcccagac
gagcacactc
ccgcacatcec
catccaagaa
cggtctcact
acaagcatcc
gttcaacccg
ggagagagtc
tggggatcag
gtttgtgggg
gggggttgtc
ggctggtagt
gtttttgcag
tattcagggc
gccttatacc

gcagaagaag

gcgggctcca
gtaaggtggc
cttacattaa
acaacatcat
ttggcctcga

agtacagacc

gcggcaaggg

ctactaggcc
accagcataa
ccectecctec
cgtctaaaac
cagagcccgg
ggcccggatg
gggtgtgagg
ccgcatctga
gagttcgtga
tcggcettege
aatagacttg
tcggcgaagg
ggtgtgtttg
aagcttacgc
gaacaaacat
cctgagacga

aaatggggtg

aacatccgag
ctccgtateg
cgaagccgtg
gaaaacgggc
cacatgcctt
tgctggtctt

tttctacgac

taggcacaat
cagtctacga
tcgattgtce
tcgccageac
aagtcacagc
tccacttgtg
ccgcggaccg
tgccgettat
ggaagtattt
agcattaccg
cttttgeact
atttggattc
agagttatca
cgacaattca
ggaaggacgt
ggaagaagaa

agttgtga

gagaccatgg
gccgacacac
atttgtctgg
accaacgtgc
gcaatcatga
ctgcgtcgcea

tactag

tggcctcectea
cccacgaccc
cgaatcaacc
cgtcgceggaa
ctcgaaacaa
gagtagttca
tgttgctgag
tgaaatcgtg
cggcgatgta
gcccatcacg
gctgagggag
ccttgttacg
tgctggtggt
ggatgtgtgg
ggttgttaag

agaggagatg

720

780

840

900

960

1020

1076

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1008

192



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

103
855
DNA

<400> 103
atgccgtcaa
ggcggcgtga
ctgtgcgaga
gagcaagccg
gaagccgtca
atcgatctet
tcgtcecgtcege
aatggtcact
acggaccctg
gtgcatgcta
cgtgagattt
ttcaaaagtt
gatactgtgt
atggattggc
ggattacttg
<210>
<211>

<212>
<213>

104
1055
DNA

<400> 104
aggcttttcc
ggacggcatt
ctgatggcaa
tgacacaaga
gggatataga
ctgatcgtcc

cgctcatttg

gcccatggac
tgggccgacg
aagcagtcga
ccaaacaacg
gggacgcatg
tcgagcagct
tgaagtccag
actacatgcc
aactcattte
aggttgagtc
tgcttgteat
ggtttaaggc
acaatattga
tgaaggagaa

gataa

taccattaac
gttcctggec
acttcgtgat
ccaatacttg
tttcatacaa
tttcaatatt

gacgcaaata

Penicillium chrysogenum

caaacccgat
aatcgccatg
ctacggecggce
cacggatccc
gatggtcatc
ggacaaactc
ccagatgatc
gcctgagcag
gtttttgatg
tactgggttt
ggctgagggc
taccaagggt
ggctgtatat

ctttgttgac

Penicillium chrysogenum

actgtcggag
cggggcctga
tatctgctaa
aacaacttca
gaagtgagtg
agaatggacc

cccccgagcea

acaagcaagc
atgtggatag
gcagtgggct
ggcgaactga
gaggccgtcc
gcccegecgg
gtcaagacgg
ttgttctttg
gagaaggcgg
gtgtttaatc
gttagtgatg
ccttgtetga
gcccagcagce

aagggcaatc

tgattggcac
aggtcattgt
agcattggtc
aattcgtcaa
ggccatcgca
ggagaggcta

cgtggttatc

ggcccatcge
ccgccaactt
acgtccagga
aagcaacaaa
cggagaaact
actgcatcat
agaagaatta
aggttatggg
ctcaggctgg
gcatttgggc
ctcataccat
tgatggatac
gtggcgtgga

tgggtgccaa

tggtgtgatc
gacggaccca
agccataccc
agatatcgac
aaaggagctt
gacttcaaac

gcatcgtcat

cgtaatcggc
cccecgtgatg
acacgaagcc
caacctagaa
ggagctgaag
cgccagtaac
ccgtatctgce
gtgcggctac
gctctcgect
gtcgctcaag
tgatgagatg
tgttggcttyg
taccagggcc

ggctggaaag

ggcgccagtt
gcaccgggag
aatgccaagg
actcatcttg
agggttgctg
gccatctttt

ccteecggact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

855

60

120

180

240

300

360

420

193



ccctteateg
tccectteaac
tgatgcgtac
cgtcaagaag
agcttatagc
gtttgatgga
tcggectteg
atttcaacca
accagcatga
attggatatc
gcttgatcag
<210>
<211>

<212>
<213>

105
1928
DNA

<400> 105
atgactcttt

gccggtgtge
gtgaaaaact
gttcgcgacc
gcctcecgtatg
aagtccgttg
aagatcgata
aactcgtcett
cagatcctga
gacggcttta
acttcaccat
gccgtcaagce
gacgccatgt

agtgagtaca

gaatttatca
cccccacact
gccacagctg
gagacccceceg
cttatctcga
atatgtgtgt
ttgggctttg
tttcatcaac
atttgacatc
ccgtgtcaac

gagcaaaaag

cttggcaggce
ttggtcgtag
gatagctgtt
ctagcccccea
ccgagaagac
tcggaaatge
catttgctga
cttacaagtc
acatgcatta
cggctcctga
atgttgccag
gcgaggtcat
ggaaggagat

gctccaactt

ctgaatgcac
tagtgccctt
cgctcgagtt
ggtttattgc
gaggagtcat
cttggcctga
actggcccta
cacctggggc
gattcccgag
ttgaaagaga

gagcgttcetc

Penicillium chrysogenum

acccacggat
aatcggtata
catagcatgc
acaacgtgcc
cggaacttct
ttggctaogtt
gcttgacgca
ctccgaaatg
ttacatgcct
gatttttccc
gaaggagtcc
gactattcta
gtttgtcaag

gtcaattgcg

gaaaagcaca
ggtggaagta
ctaccgatgc
gaacaggctt
ctcagctgaa
tttcattaga
tcatgaccaa
cggccttgaa
atgccgacgt
ttgaagaaag

cctaa

tacgtcaacc
ggaatcccat
atctgggcect
gactgtgtta
ccgggcaagg
attgaagctg
ctcactcctg
cttgagaagg
ccgtectgea
ttcttggtcg
actggcttca
tcagagggag
ggtcgcgccce

attgaaagct

gceccgtattce
gttcctcacc
ctagggaaag
caagccgctg
gaacttggta
caaaaccgtg
cacccttggg
aatatggttg
tctcgaagat

acgggatgaa

gaccggttge
tccttegtga
ccgcecgggata
cctacgtcga
taaaggcatt
tcccecggagaa
ccgactgeat
tctectecgge
tgattgttga
aacgaactaa
tcttcaaccg
tctccattce
tcecettgeca

aaaattcatg

tgatcggccea
aaggaactgg
atccggtgcet
tttgtgctga
agtattaccc
acatctggcc
ggaggtggag
gatgacatgc
aaagtgaagg

cttttggttg

catccteggt
ctgctctgaa
tgatgtgcga
gggaaatgtt
tgaagatatg
aatccagttg
cttggcctec
tagaaagcat
acttatgacc
ggagggcgcea
tctttgggct
ggaggaaatt
gatgatggac

tggctagacg

480

540

600

660

720

780

840

900

960

1020

1055

60

120

180

240

300

360

420

480

540

600

660

720

780

840

194



tcggecttga
ctgaacatac
agtgtgctaa
gcattgttgt
ttcttgaaat
cggacggcat
caggaaagga
ttgttcctgt
agatttactt
ccctgggcett
ctaagtggtg
agggagtttc
gccagacccc
ttgatcttga
ccttcggcaa
cgcagaagca
ctaagaacgg
aaggcaagaa
tcectatag

<210>
<211>

<212>
<213>

106
1135
DNA

<400> 106
atggaaggtg
agacgtcttg
taacgtgttg
acagctcgaa
aggagactgg

ttcatggctc

taccgttgeg
cgttgacttc
cggtggcectt
cttggatatt
cactttggag
cgacatcgac
tgatggttcc
tggtgcggtg
ctgcgaccgt
gttaatagat
tgtcgggatc
caagggcggce
caagacaagg
gttggaagaa
cacgttgaac
tgaggttctc
tcacatttac

gaagaaggtc

tccaaaagcce
cgcacatggt
aagtggtcaa
gatggtctga
gggaggatcg

gttgtcgagg

tttattgagg
ttgaagaaga
taccceceeeg
ggcctcgett
ggaaagctta
tatgagagtg
gtctactccg
aacactccca
gaaggtctcc
aaccgtggtt
actgtgtccc
aagggccgta
gacgatgtaa
gagactctcc
cgggttcagt
accaagcatc
atgaccgatc

atctactccg

Penicillium chrysogenum

acaggggtca
aagcgctcaa
gccgaggcgg
agtatgtgga
agacttccca

tacgacttaa

gtcactacat
attatctgga
tcgataccac
ctgatactat
agcaggttct
gtcggatgtt
cgaagacaga
agcaacttgt
gcgtcttcag
ctgggttttc
ccaagctggg
tattcactgc
agtgtcttgt
agctttactg
tgactaaatc
tccacgaggc
ttggtggcag

atgagactcg

gttgtaatca
ccttgagacc
caccgteccegt
gcagcttcgt
gccecgectcet

ctcttcaceg

tcacgaacgc
ccacaacaag
agccgceccect
cagtcccacg
ggtttccgac
ctggaccact
tggaactgat
tgttgtgacg
atgcaactat
ccaggaagcc
caagttcttt
gaatattgag
ggcgggtcett
gactgaccgc
tggccttctg
aattggcctg
catctaccag

tgctttcact

ttggagctgg
atggacatcc
ctggtagatc
gcggatgcta
ttgcaatcca

ataggaccaa

ggcctgtett
ctgggtaaca
aaagaacccc
gcaggtgaaa
cagaattatc
atgggtgtcc
gttcgccaaa
gagcataaaa
gacggctcct
cctgatcact
tggactcaga
atgcctgttg
cccgagccgg
ggcgagcttc
atggaggctt
aagctcgata
tgcgacctag

ggaattagtc

tactcaaggt
gtcttcgtgt
tccaagagca
cagaccatga
cactgaagga

ttgattaaca

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1928

60

120

180

240

300

360

195



cgacctaaac
gatgagcttg
gagatcctcg
aggtgactat
gacatccggt
gtcagcaatt
ggaacaatgt
catatacaac
cagaatctgg
gcccaaggaa
acagatggat
tcggagtggt
tctgggtgtce
<210>
<211>

<212>
<213>

107
1946
DNA

<400> 107
atgtcatcac

gcaggtgtac
agctgacaaa
tcgagacccec
atcatactcc
acaagcggtt
gatcgccact
ttcatcttca
cgtcttgaac
tggatacact
aagtccatat

tgtgaagcgg

agtgtgtgce
cacctgaaag
agggcatgag
ccaatccaga
aaggcctatt
gaaatcatgg
aaagaacatg
aggtgaagtc
gctgctatca
attgatgcca
gttgtcggtt
attcctactg

aagaatggcc

actgggtacc
ttggcecgecg
attcttgctt
aacgcgcaac
gccaagacca
cgaaatgcct
ttcgctgaat
tacaagactt
atgcattatt
tccccagaga
gtcgcaagaa

gaggtcttga

agagaacctg
cacaatcatt
cttgaaaaat
tagaatactt
ccacattata
gccacaagga
gtttctecacc
ctctcctctce
agcgcgagac
ttttcaaaga
tggatgttgt
agccgeggga

gaggattcta

Penicillium chrysogenum

tcecgecgaaac
agtaggtctg
taggatgtat
agcgagcaga
accaagtccc
ggcttgtcat
tggaggccct
cggagatgat
atatgccgcec
tattcccttt
aggagtccac

ctatcttage

aagctaaagc
gcttcgaact
aacaaaagag
cgctaatact
gcgtttettyg
tagcgatcct
tttctacgtc
cgttactgta
tcttcteaca
cgtcctaaag
gttggatatt
ctaccttegg

cgactatgaa

taccgcagcec
tattccatcc
ctgggcttca
cggtgtageca
cggatcattc
tgaagctgtt
cgttccegat
ctctcagatc
ggcgtgtatg
catggttgag
tggattcatc

tgaaggtgtt

gaaaagtgat
cgagtagcta
ttatgagcgc
ctgtcagatt
ttcgacttgc
aagctgattg
agagaaaact
cgatcaggct
ttgtctgaag
acgcctaagg
gagaatcact
agaatgattc

gatcagaaca

gccectgtgge
agcgtgtcat
gccggcetteg
tatattgaga
gaagccgteg
cccgagaagce
gactgcatcc
tcggattcca
atcgtggaac
cgctgcaaag
ttcaatcggc

tcggttecgg

cactgaactt
cggaatcttt
gcactgctgt
ggccaccaga
taacttgcaa
ccetggtect
ctatcggcta
taacaatatt
gtgttgccac
gcccecctgtga
acgccgaatc
aaggtggaag

aatga

cattcttggc
tcatggattg
acgtcaatat
aaaatgttca
aagatatgaa
tcgagctcaa
tggcttccaa
caaagacgcg
ttatgacaga
aagctgccac
tgtgggctgc

aggaaattga

420

480

540

600

660

720

780

840

900

960

1020

1080

1135

60

120

180

240

300

360

420

480

540

600

660

720

196



ttcgatgtgg
taagatgttt
tagatgttgg
tcteceegga
gaacaaagtg
actcaaagga
tgacagcagg
aaggccaacc
cttgcatggg
cagacatcaa
attccactgce
ccttegacgg
caaagcgtgt
actggaccca
caactcctaa
ttccecgaacc
gtggcgaaat
ctctatcaac
ttggtctgaa
tctaccggatyg
cctttactgg
<210>
<211>

<212>
<213>

108
2003
DNA

<400> 108
atgggtgtta
cgccgcatcg
ccggtggcetce

atgccgegca

actgaactgt
gctcatcctc
cctagacacc
gaagacggtc
ttcaaagggt
gcaggacatt
agagatcctc
attgcctgat
cgttccegga
aactctggtc
gcaatcecgtc
ctccaatctg
ttccaaatgg
gaaaggaccc
gggtcagtca
aattgatctt
cccatggggce
cagttccccg
gttggattcc
cgacctggat

gattactctc

agccccgaac
gctgtgtcett
tcecgecgatge

ttcaaaagat

ttctcaaagg
actaatttta
gttgccttca
gactttctga
ggcctctatg
ttggtgttgg
cgggtttceg
ggactcgctg
aagaccgacg
gccccaggaa
tacttcagtg
gaggttttga
tgcgtgggag
tccaagggtg
acagctgctc
gaggtagacg
aactcactaa
agaggatatg
atcaattctt
ggcaaccaca

ctataa

Penicillium chrysogenum

agaccgcccce
catcgctgct
agaggactac

gcgtgaagaa

aaagagtctt
tgagaatctg
ttgagggtca
agagcaacta
caattagcca
atatcggact
cagatggcaa
tagacacaac
gcgecgtett
ctgtgaatac
accgtgaagg
ttgataacac
tcgctgtgag
gtgaaggccg
gaggtgatat
aaacctcteg
acagagccag
agattcttac

atatctatct

aggagaaggt

gttgcagtca
ggctaccatg
atcgataaac

gataacgagg

ccctgeecgga
ttcgctgaca
ttacgtggat
cctggaccat
ctcaactcct
ctcagcaaac
actacagaaa
ctctggeccge
ctccgecaac
accaaaacag
atgccgagte
tggcecgtgat
cccacgtcaa
gatcctetge
ccagtgcatt

tatactttat
gttggggaag

caggggtctg

cactgatcta

ttactccgag

tcggcgccgg
tccacatccg
acaaagtcga

gcgaccctgg

caatggacgg
gaacattgcc
gaacgtggac
ggaaagctgg
atcaaggccg
ccacccagta
ccgattectta
atgttctgga
gtggatggga
ctagcccttg
tatcgctgtg
ttgacccctg
ggtaaattct
gcggatatcg
ctgtctggtce
tggaccgatc
gatggtctcc
aacgaggcaa
ggtggatcta

gagcaccggg

tgtcectegge
ggatccctceg
gttctcecttg

cgatcccaag

197

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1946

60
120
180

240



ggtcagacct
tgcaagacct
gtgcctgaga
gccgattgtt
gtctccgaca
cgtacggtcg
actgtcttgg
gtattatcgc
cagactgact
gggaaatcac
gggaacacat
ataccgtcgc
tcgactggct
gcggectcta
acagcgccgc
tgtcgcaggt
cceceegtegt
gcatcttctg
ctgatatgga
agcagatctc
gtgtgcaccg
agccgggceat
ccgagcegtgg
tctactgcge
ggtgtctgtg
ccctgtactg
ttggtggtga
ttggcttgaa

tgtactcggt

ccatttccca
tcaccgagcect
tactgcggtt
acatcggcte
agcgcaagcg
agctgatgac
gtgaatgtgg
gaaagcgaaa
caaagaactg
ccaaatcctc
gttcaagaat
cttcatcgaa
acgcagggaa
ccecgecacte
aaaagacatc
gcactccaac
cgtcggeccag
gacgaatatg
cggcggcgat
ggttatcgag
ctgtgatttt
gagtctgttg
tctcttgtac
tggcttgggt
gagccacctg
gacggaccgt
agagatagac
gttggataag

atcgttggaa

ggttgacctc
tgagccecgcet
gaagattgac
caacagctcc
taagatcttc
atgtggtgag
catgttgcca
aaagaataaa
tacagattca
tacgaaggcg
ggccecctec
gaaaactaca
tacctcgacc
tcgaaatcct
tacctgctgg
ggcaaaatca
aatctgcctg
ggccgcagca
gtgatgtgtg
tcacgtaagc
gatggcagta
gagcagatga
tggacccaga
attcctgceecg
cccgageccea
ggtgagcacc
tttgagaagg
gcgaacaata

gatggactca

gagtcgtata
atttccaacg
actttggcag
tctatcaagt
aatattcact
accgatcceg
gtgacagctc
aaggaaagga
tcttcaaccg
tcagcgaccc
cctgccaatt
tccaagagag
aaggacgtct
cttcecgecaga
acgtcgggcet
tccgectceaa
acggtatcga
cggcagcatg
ttgtcaccgt
aggtttactt
accacgttgt
ccetttggtg
agggaccttg
gtgagactgc
ttgatactga
ctttcggttg
ttattctgge
ttgtgtatgt

agactgagct

cggcecgegcee
cttggcttat
acttggaaaa
caaacttgat
tcacaatgcc
agatcttcce
gccgcgaatc
aacgtagtac
catctgggca
cggccaaatt
gatggaccaa
gggtctccct
cggcaagaag
agcacatccg
c¢gggggaaac
tctcgcaacg
cgtggcacta
tgatggctcc
tggccaggtg
ctgcgaccgt
tctggtgcag
tgtgggtgtt
caaggctggt
tgagaatcgg
gatagatagc
cacactgaat
acgtcacttc
ggctgacctg

tgtgcgcaac

ctacggcaac
tgtcgaggct
gtacgctccg
gcttgtcaag
tcectgctatce
ttacctggag
gaccgggtac
atcagcacag
gcagtcaagc
gacctactct
gtcggccteg
tctgccgeaa
agtgaaaagg
gcacacccgc
gccagggatg
cagaaactca
gagacgcagc
gtctggtcgg
catacaccca
gagggtctag
cgccgtgcgg
gctatcgatg
cttggtcaga
actgatatcc
gacactcgga
cgtgcctatg
cacgagccta
ggtggtagct

gatgtttgct

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

1980

198



199

acactggttt ggctctcecgtt tag 2003
<210> 109
<211> 319
<212> PRT

<213> Penicillium chrysogenum
<400> 109
Met Leu Asn Ser Thr Leu Arg Phe Val Ser Leu Arg Arg Gly Pro Thr

1 5 10 15

Val Ala Arg Asn Phe Cys Ser Thr Ser Ala Val Arg Ala Ala Glu Val
20 25 30

Lys Ser Leu Gly Val Val Gly Ala Gly Gln Met Gly Leu Gly Ile Ala
35 40 45

Leu Val Ala Ala Gln Lys Ala Asn Val Pro Val Thr Leu Val Asp Thr
50 55 60

Ser Gln Ala Ser Leu Asp Lys Gly Leu Lys Phe Ala Asp Lys Leu Leu
65 70 75 80

Glu Lys Asp Val Ala Lys Gln Arg Leu Thr Arg Glu Ala Ala Asp Glu
85 90 95

Ala Arg Gly Leu Ile Ser Thr Ser Leu Thr Leu Asp Gly Leu Ser Ala
100 105 110

Val Asp Phe Val Ile Glu Ala Val Pro Glu Ile Pro Asp Leu Lys Thr
115 120 125

Lys Ile Phe Ala Ser Leu Ala Gln Ile Ala Pro Lys His Ala Ile Leu
130 135 140

Ala Thr Asn Thr Ser Ser Ile Ser Ile Thr Lys Ile Ala Ala Ala Thr
145 150 155 160

Ser Ala Asp Pro Thr Asp Leu Gln Ala Ser Ser Arg Val Ile Ser Thr
165 170 175

His Phe Met Asn Pro Val Pro Ile Gln Lys Gly Val Glu Ile Ile Arg
180 185 190



Gly Leu Gln
195

Gln Arg Met
210

Leu Ala Asn
225

Leu Glu Thr

Thr Gly Thr

Gly Leu Asp
275

Gly Asp Ser
290

Ala Gly Trp
305

<210> 110
<211> 335
<212> PRT
<213>

<400> 110

Met Ala Thr
1

Ile Gly Leu

Ile Thr Val
35

Thr Leu Pro
50

Thr

Gly

Arg

Gly

Asn

260

Thr

Lys

Leu

Glu

Ser

20

Tyr

Ser

Ser Glu

Lys Val

Ile Leu

230

Val Gly

245

Val Pro

Cys Leu

Tyr Arg

Gly Lys
310

Tyr Pro

Met Leu

Asp Pro

Leu Leu

Glu

Ala

215

Met

Gln

Met

Ala

Pro

295

Lys

His

Ala

Arg

Asp
55

Thr

200

Ser

Pro

Arg

Gly

Ile

280

Ala

Ser

Penicillium chrysogenum

Arg

Met

Pro

40

Cys

Met

Val

Tyr

Glu

Pro

265

Met

Gly

Gly

Ile

His

25

Asn

Pro

Asp

Ser

Ile

Asp

250

Leu

Asn

Leu

Lys

Ala

10

Leu

Tyr

Glu

Thr

Ala

Asn

235

Ile

Val

Val

Leu

Gly
315

Leu

Arg

Glu

Ser

Ala

Asp

220

Glu

Asp

Leu

Leu

Arg

300

Phe

Leu

Arg

Ser

Thr
60

Ile

205

Thr

Ala

Asn

Ala

His

285

Arg

Tyr

Gly

Pro

Gln

45

Thr

Ala

Pro

Val

Ile

Asp

270

Gln

Met

Asp

Leu

Asp

30

Ile

Leu

Phe

Gly

Ile

Met

255

Phe

Asp

Val

Tyr

Gly

15

Thr

Arg

Ile

Val

Phe

Cys

240

Lys

Ile

Thr

Asp

Thr

Ser

Ser

Asp

200



Asp

65

Ala

Ala

Asp

Ala

Ala

145

Pro

Phe

Ser

Val

Val

225

Ala

His

Thr

Gln

Leu

Ile

Ser

Val

Ser

130

His

Gly

Gly

Gln

Gly

210

Gly

Ser

Ala

Pro

Gly

Leu

Gln

Lys

His

115

Gly

Pro

Pro

Asp

His

195

Asn

Glu

Leu

Gly

Thr

275

Glu

Arg

Asn

Gln

100

Leu

Cys

Phe

Glu

Val

180

Tyr

Arg

Gly

Gly

Gly

260

Ile

Gln

Thr

Ala

85

Ala

Trp

Glu

Asn

Thr

165

Pro

Arg

Leu

Val

Pro

245

Gly

Gln

Thr

Ser

70

Asn

Leu

Ser

Ala

Pro

150

Asn

Gly

Pro

Ala

Val

230

Arg

Glu

Asp

Trp

Arg

Ile

Trp

Ser

Ala

135

Pro

Pro

Pro

Ile

Phe

215

Ser

Trp

Gly

Val

Lys

Leu

Ile

Lys

Ser

120

Asp

His

Glu

Arg

Thr

200

Ala

Ala

Ala

Gly

Trp

280

Asp

Lys

Gln

Glu

105

Ser

Arg

Leu

Arg

Ala

185

Leu

Leu

Lys

Gly

Ile

265

Gly

Val

Leu

Glu

90

Val

Gly

Val

Met

Val

170

Ser

His

Leu

Asp

Ser

250

Gly

Glu

Val

Ala

75

Gln

Ala

Ile

Ala

Pro

155

Glu

Gly

Lys

Arg

Leu

235

Gly

Ala

Leu

Val

Ser

Ser

Gly

Ser

Glu

140

Leu

Phe

Gly

Glu

Glu

220

Asp

Val

Phe

Gly

Lys

Thr

Pro

Leu

Ala

125

Arg

Ile

Val

Asp

Ile

205

Ala

Ser

Phe

Leu

Gln

285

Gln

Val

Glu

Thr

110

Ser

Leu

Glu

Arg

Gln

190

Pro

Cys

Leu

Glu

Gln

270

Ile

Thr

Ala

Val

95

Gly

Val

Leu

Ile

Lys

175

Ser

Gly

Tyr

Val

Ser

255

Lys

Asp

Glu

Glu

80

Thr

Pro

Gln

Val

Val

160

Tyr

Ala

Phe

Leu

Thr

240

Tyr

Leu

Ile
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290

295

300

Ala Tyr Gly Pro Tyr Thr Pro Glu Thr Arg Lys Lys Lys Glu Glu Met

305

310

315

Leu Arg Asp Val Val Glu Leu Gln Lys Lys Lys Trp Gly Glu Leu

325

<210> 111
<211> 284
<212> PRT
<213>

<400> 111
Met Pro Ser Ser Pro

1 5

Ala Val Ile Gly Gly
20

Ile Ala Ala Asn Phe
35

Gly Gly Ala Vval Gly
50

Lys Gln Arg Thr Asp
65

Glu Ala Val Arg Asp
85

Leu Glu Leu Lys Ile
100

Pro Asp Cys Ile Ile
115

Met Ile Val Lys Thr
130

Tyr Met Pro Pro Glu
145

Trp

Gly

Pro

Tyr

Pro

70

Ala

Asp

Ala

Glu

Gln
150

Thr

Val

Val

Val

55

Gly

Trp

Leu

Ser

Lys

135

Leu

Penicillium chrysogenum

Lys

Met

Met

40

Gln

Glu

Met

Phe

Asn

120

Asn

Phe

Pro

Gly

25

Leu

Glu

Leu

Val

Glu

105

Ser

Tyr

Phe

330

Asp

10

Arg

Cys

His

Lys

Ile

90

Gln

Ser

Arg

Glu

Thr

Arg

Glu

Glu

Ala

75

Glu

Leu

Ser

Ile

Val
155

Ser

Ile

Lys

Ala

60

Thr

Ala

Asp

Leu

Cys

140

Met

Lys

Ala

Ala

45

Glu

Asn

Val

Lys

Lys

125

Asn

Gly

Arg

Met

30

Val

Gln

Asn

Pro

Leu

110

Ser

Gly

Cys

335

Pro

15

Met

Asp

Ala

Leu

Glu

95

Ala

Ser

His

Gly

320

Ile

Trp

Tyr

Ala

Glu

80

Lys

Pro

Gln

Tyr

Tyr
160
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Thr

Gly

Asn

Glu

Phe

225

Asp

Asp

Asn

Asp

Leu

Arg

Gly

210

Lys

Thr

Thr

Leu

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

<400>

Pro

Ser

Ile

195

Val

Ala

Val

Arg

Gly

275

112
314
PRT

Glu

Pro

180

Trp

Ser

Thr

Tyr

Ala

260

Ala

Leu

165

Val

Ala

Asp

Lys

Asn

245

Met

Lys

Ile

His

Ser

Ala

Gly

230

Ile

Asp

Ala

Ser

Ala

Leu

His

215

Pro

Glu

Trp

Gly

Phe

Lys

Lys

200

Thr

Cys

Ala

Leu

Lys
280

Penicillium chrysogenum

112

Met Ala Phe

1

Ile

Ile

Leu

Gln

Gly

Val

Leu

50

Tyr

Ala

Thr

35

Lys

Leu

Pro

Ser

20

Asp

His

Asn

Thr

Trp

Pro

Trp

Asn

Ile

Thr

Ala

Ser

Phe

Asn

Ala

Pro

Ala

55

Lys

Thr

Leu

Gly

40

Ile

Phe

Leu

Val

185

Arg

Ile

Leu

Val

Lys

265

Gly

Val

Phe

25

Ala

Pro

Val

Met

170

Glu

Glu

Agp

Met

Tyr

250

Glu

Leu

Gly

10

Leu

Asp

Asn

Lys

Glu

Ser

Ile

Glu

Met

235

Ala

Asn

Leu

Val

Ala

Gly

Ala

Asp

Lys

Thr

Leu

Met

220

Asp

Gln

Phe

Gly

Ile

Arg

Lys

Lys

60

Ile

Ala

Gly

Leu

205

Phe

Thr

Gln

Val

Gly

Gly

Leu

45

Val

Asp

Ala

Phe

190

Val

Lys

Val

Arg

Asp
270

Thr

Leu

30

Arg

Thr

Thr

Gln

175

Val

Met

Ser

Gly

Gly

255

Lys

Gly

15

Lys

Asp

Gln

His

Ala

Phe

Ala

Trp

Leu

240

Val

Gly

Val

Val

Tyr

Asp

Leu
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Gly

Lys

Val

Glu

Pro

145

Gly

Lys

Arg

Gly

Gly

225

Gly

Lys

Arg

Val

Asp

Arg

Ile

Cys

130

Pro

Asp

Asp

Leu

Val

210

Leu

Gly

Ile

Asp

Asn
290

Ile

His

Ala

115

Thr

His

Ala

Pro

Gln

195

Ile

Arg

Gly

Trp

Ala

275

Leu

Asp

Leu

100

Ser

Lys

Leu

Tyr

Val

180

Ala

Ser

Trp

Asp

Leu

260

Asp

Lys

Phe

85

Phe

Ser

Ser

Val

Ala

165

Leu

Ala

Ala

Ala

Phe

245

Asp

Val

Glu

70

Ile

Ala

Ser

Thr

Pro

150

Thr

Val

Val

Glu

Leu

230

Asn

Asp

Leu

Ile

Gln

His

Ser

Ala

135

Leu

Ala

Lys

Cys

Glu

215

Thr

His

Met

Glu

Glu
295

Glu

Leu

Gly

120

Arg

Val

Ala

Lys

Ala

200

Leu

Gly

Phe

His

Asp

280

Glu

Asn

Asp

105

Leu

Ile

Glu

Leu

Glu

185

Glu

Asp

Pro

Ile

Gln

265

Lys

Arg

Gly

Ala

Pro

Leu

Val

Glu

170

Thr

Ala

Lys

Ile

Asn

250

His

Val

Arg

75

Pro

Asn

Ser

Ile

Val

155

Phe

Pro

Tyr

Thr

Met

235

His

Glu

Lys

Asp

Glu

Thr

Ser

Gly

140

Pro

Tyr

Gly

Ser

Val

220

Thr

Leu

Phe

Asp

Glu
300

Arg

Pro

Glu

125

His

His

Arg

Phe

Leu
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Thr

Asn

Gly

Asp

Trp

285

Leu

Leu

Glu

110

Phe

Pro

Gln

Cys

Ile

190

Ile

Ser

Thr

Pro

Ile

270

Ile

Leu

Asp

His

Ile

Phe

Gly

Leu

175

Ala

Ser

Gly

Leu

Ala

255

Asp

Ser

Val

80

Phe

Val

Thr

Asn

Thr

160

Gly

Asn

Arg

Leu

Gly

240

Leu

Ser

Arg

Gly
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Leu Ile Arg Ser Lys Lys Glu Arg Ser Pro

305

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

<400>

113
596
PRT

310

Penicillium chrysogenum

113

Met Thr Leu

1

Ala

Arg

Val

Gly

65

Trp

Thr

Ser

Pro

Ser

145

Ile

Ile

Val

Glu

50

Lys

Leu

Phe

Asn

Ala

130

Cys

Phe

Leu

Arg

35

Gly

Val

Val

Ala

Ser

115

Arg

Met

Pro

Ser

Gly

20

Asp

Asn

Lys

Ile

Glu

100

Ser

Lys

Ile

Phe

Trp

Ala

Pro

Val

Ala

Glu

85

Leu

Ser

His

Val

Leu
165

Gln

Ala

Ser

Ala

Phe

70

Ala

Asp

Tyr

Gln

Glu

150

Val

Ala

Cys

Pro

Ser

55

Glu

Val

Ala

Lys

Ile

135

Leu

Glu

Pro

Ile

Gln

40

Tyr

Asp

Pro

Leu

Ser

120

Leu

Met

Arg

Thr

Trp

25

Gln

Ala

Met

Glu

Thr

105

Ser

Asn

Thr

Thr

Asp

10

Ala

Arg

Glu

Lys

Lys

Pro

Glu

Met

Asp

Lys
170

Tyr

Ser

Ala

Lys

Ser

75

Ile

Ala

Met

His

Gly

155

Glu

Val

Ala

Asp

Thr

60

Val

Gln

Asp

Leu

Tyr

140

Phe

Gly

Asn

Gly

Cys

45

Gly

Val

Leu

Cys

Glu

125

Tyr

Thr

Ala

Arg

Tyr

30

Val

Thr

Gly

Lys

Ile

110

Lys

Met

Ala

Thr

Pro

15

Asp

Thr

Ser

Asn

Ile

95

Leu

Val

Pro

Pro

Ser
175

Val

Val

Tyr

Pro

Ala

80

Asp

Ala

Ser

Pro

Glu

160

Pro
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Tyr

Ala

Ile

Arg

225

Ala

His

Gly

Ala

Ser

305

Glu

Gly

Gly

Gly

Lys

385

Arg

Val

Ala

Pro

210

Ala

Phe

Thr

Asn

Ala

290

Asp

Gly

Ile

Val

Thr

370

Gln

Glu

Ala

Val

195

Glu

Leu

Ile

Val

Lys

275

Pro

Thr

Lys

Asp

Pro

355

Asp

Leu

Gly

Arg

180

Lys

Glu

Pro

Glu

Asp

260

Cys

Lys

Ile

Leu

Ile

340

Gly

Val

Val

Leu

Lys

Arg

Ile

Cys

Gly

245

Phe

Ala

Glu

Ser

Lys

325

Asp

Lys

Arg

Val

Arg

Glu

Glu

Asp

Gln

230

His

Leu

Asn

Pro

Pro

310

Gln

Tyr

Asp

Gln

Val

390

Val

Ser

Val

Ala

215

Met

Tyr

Lys

Gly

Arg

295

Thr

Val

Glu

Asp

Ile

375

Thr

Phe

Thr

Met

200

Met

Met

Ile

Lys

Gly

280

Ile

Ala

Leu

Ser

Gly

360

Val

Glu

Arg

Gly

185

Thr

Trp

Asp

His

Asn

265

Leu

Val

Gly

Val

Gly

345

Ser

Pro

His

Cys

Phe

Ile

Lys

Asn

Glu

250

Tyr

Tyr

Val

Glu

Ser

330

Arg

Val

Val

Lys

Asn

Ile

Leu

Glu

Val

235

Arg

Leu

Pro

Leu

Ile

315

Asp

Met

Tyr

Gly

Lys

395

Tyr

Phe

Ser

Met

220

Gly

Gly

Asp

Pro

Asp

300

Leu

Gln

Phe

Ser

Ala

380

Ile

Asp

Asn

Glu

205

Phe

Leu

Leu

His

Val

285

Ile

Glu

Asn

Trp

Ala

365

Val

Tyr

Gly

Arg

190

Gly

Val

Asp

Ser

Asn

270

Asp

Gly

Ile

Tyr

Thr

350

Lys

Asn

Phe

Ser

Leu

Val

Lys

Thr

Ser

255

Lys

Thr

Leu

Thr

Pro

335

Thr

Thr

Thr

Cys

Ser

Trp

Ser

Gly

Val

240

Glu

Leu

Thr

Ala

Leu

320

Asp

Met

Asp

Pro

Asp

400

Leu
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Gly Leu

Asp His

Lys Phe
450

Ile Phe
465

Arg Asp

Leu Glu

Glu Leu

Gly Leu
530

Leu His
545

Tyr Met

Lys Lys

Ile Ser

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

<400>

Leu

Ser

435

Phe

Thr

Asp

Leu

Pro

515

Leu

Glu

Thr

Lys

Leu

595

114
264
PRT

Ile

420

Lys

Trp

Ala

Val

Glu

500

Phe

Met

Ala

Asp

Lys

580

Leu

405

Asp

Trp

Thr

Asn

Lys

485

Glu

Gly

Glu

Ile

Leu

565

Val

Asn

Cys

Gln

Ile

470

Cys

Glu

Asn

Ala

Gly

550

Gly

Ile

Arg

Val

Lys

455

Glu

Leu

Thr

Thr

Ser

535

Leu

Gly

Tyr

Gly

Gly

440

Gly

Met

Val

Leu

Leu

520

Gln

Lys

Ser

Ser

Penicillium chrysogenum

114

Ser

425

Ile

Val

Pro

Ala

Gln

505

Asn

Lys

Leu

Ile

Asp
585

410

Gly

Thr

Ser

Val

Gly

490

Leu

Arg

His

Asp

Tyr

570

Glu

Phe

Val

Lys

Gly

475

Leu

Tyr

Val

Glu

Thr

555

Gln

Thr

Ser

Ser

Gly

460

Gln

Pro

Trp

Gln

Val

540

Lys

Cys

Arg

Gln

Pro

445

Gly

Thr

Glu

Thr

Leu

525

Leu

Asn

Asp

Ala

Glu

430

Lys

Lys

Pro

Pro

Asp

510

Thr

Thr

Gly

Leu

Phe
590

415

Ala

Leu

Gly

Lys

Val

495

Arg

Lys

Lys

His

Glu

575

Thr

Pro

Gly

Arg

Thr

480

Asp

Gly

Ser

His

Ile

560

Gly

Gly
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Met

Gly

Thr

Lys

Trp

65

Lys

Ala

Ser

Ile

Glu

145

Ser

Thr

Ala

Met

Glu

Thr

Val

Tyr

Gly

Asp

Ser

Leu

Met

130

Gln

Ile

Leu

Ile

Asp
210

Gly

Gln

Arg

35

Val

Arg

Ser

Asn

Lys

115

Gly

Cys

Gly

Leu

Phe

195

Val

Val

Gly

20

Leu

Glu

Ile

Trp

Ser

100

Asn

His

Lys

Tyr

Thr

180

Lys

Val

Gln

Arg

Val

Gln

Glu

Leu

85

Ser

Asn

Lys

Glu

Ile

165

Leu

Asp

Gly

Lys

Arg

Asp

Leu

Thr

70

Val

Ser

Lys

Asp

His

150

Tyr

Ser

Val

Leu

Pro

Leu

Leu

Arg

55

Ser

Val

Tyr

Arg

Ser

135

Gly

Asn

Glu

Leu

Asp
215

Gln

Ala

Gln

40

Ala

Gln

Glu

Gly

Val

120

Asp

Phe

Arg

Gly

Lys

200

Val

Gly

His

25

Glu

Agp

Pro

Leu

Ile

105

Met

Pro

Ser

Ile

Val

185

Thr

Val

Ser

10

Met

Gln

Ala

Ala

Ala

90

Phe

Ser

Lys

Pro

Trp

170

Ala

Pro

Leu

Val

Trp

Gln

Thr

Ser

75

Pro

Glu

Ala

Leu

Phe

155

Ala

Thr

Lys

Asp

Val

Ser

Leu

Asp

60

Leu

Glu

Ile

His

Ile

140

Tyr

Ala

Pro

Gly

Ile
220

Ile

Ser

Glu

45

His

Gln

Ser

Leu

Cys

125

Ala

Val

Ile

Lys

Pro

205

Glu

Ile

Arg

30

Asp

Glu

Ser

Thr

Glu

110

Ser

Leu

Arg

Lys

Glu

190

Cys

Asn

Gly

15

Gly

Gly

Gly

Thr

Ile

95

Gly

Ile

Val

Glu

Arg

175

Ile

Glu

His

Ala

Gly

Leu

Asp

Leu

80

Ile

Met

Glu

Leu

Asn

160

Glu

Asp

Gln

Tyr
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209

Ala Glu Ser Arg Ser Gly Ile Pro Thr Glu Pro Arg Asp Tyr Leu Arg
225 230 235 240

Arg Met Ile Gln Gly Gly Ser Leu Gly Val Lys Asn Gly Arg Gly Phe
245 250 255

Tyr Asp Tyr Glu Asp Gln Asn Lys
260

<210> 115
<211> 607
<212> PRT

<213> Penicillium chrysogenum
<400> 115
Met Ser Ser His Trp Val Pro Pro Arg Asn Tyr Arg Ser Arg Pro Val

1 5 10 15

Ala Ile Leu Gly Ala Gly Val Leu Gly Arg Arg Val Gly Cys Ile Trp
20 25 30

Ala Ser Ala Gly Phe Asp Val Asn Ile Arg Asp Pro Asn Ala Gln Gln
35 40 45

Arg Ala Asp Gly Val Ala Tyr Ile Glu Lys Asn Val Gln Ser Tyr Ser
50 55 60

Ala Lys Thr Asn Gln Val Pro Gly Ser Phe Glu Ala Val Glu Asp Met
65 70 75 80

Lys Gln Ala Val Arg Asn Ala Trp Leu Val Ile Glu Ala Val Pro Glu
85 90 95

Lys Leu Glu Leu Lys Ile Ala Thr Phe Ala Glu Leu Glu Ala Leu Val
100 105 110

Pro Asp Asp Cys Ile Leu Ala Ser Asn Ser Ser Ser Tyr Lys Thr Ser
115 120 125

Glu Met Ile Ser Gln Ile Ser Asp Ser Thr Lys Thr Arg Val Leu Asn
130 135 140

Met His Tyr Tyr Met Pro Pro Ala Cys Met Ile Val Glu Leu Met Thr
145 150 155 160
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Lys

Phe

Ile

Thr

225
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Tyr

Tyr

Asp

305

Thr
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Thr
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Gly

Glu

Ile

Leu

210
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Val

Arg

Leu

Ala

290

Ile

Ala

Ile
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Gly
370

Tyr

Ala

Phe

195
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Leu

Gly

Gly
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275

Ile

Leu

Gly

Leu

Gly

355

Ala

Thr

Ala

180

Asn

Glu

Phe

Leu

Leu

260

His

Ser

Val

Glu

Lys

340

Arg

Val

Ser

165

Thr

Arg

Gly

Leu

Asp

245

Ser

Gly

His

Leu

Ile

325

Gly

Met

Phe

Pro

Ser

Leu

Val

Lys

230

Thr

Pro

Lys

Ser

Asp

310

Leu

Gln

Phe
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Glu

Pro

Trp

Ser

215
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Val

Glu

Leu

Thr

295

Ile

Arg

Pro

Trp

Ala
375

Ile

Tyr

Ala

200

Val

Lys
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Lys

Gly

280

Pro

Gly

Val

Leu

Thr

360

Asn

Phe

Val

185

Ala

Pro

Ser

Phe

Thr

265

Thr

Ile

Leu

Ser

Pro

345

Cys

Val

Pro

170

Ala

Val

Glu

Leu

Ile

250

Val

Lys

Lys

Ser

Ala

330

Asp

Met

Asp

Phe

Arg

Lys

Glu

Pro

235

Glu

Asp
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315

Asp
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Gly

Gly

Met

Lys

Arg

Ile
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Cys

Gly

Phe
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Asn
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Leu

Val

Thr
380

Val

Glu

Glu
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Asp

Arg

His

Leu

Lys
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Ser

Pro

Lys

Ala

Pro

365

Asp

Glu

Ser

190

Val

Ser

Thr

Tyr

Lys

270

Gly

Lys

Pro

Leu

Val

350

Gly

Ile

Arg
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Thr

Leu

Met

Met

Val

255

Ser

Gly

Glu
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Gln

335

Asp

Lys

Lys

Cys

Gly

Thr

Trp

Asp

240
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Asn

Leu

Gln

Met

320

Lys

Thr

Thr

Thr
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Leu

385

Ser

Tyr

Thr

Gly

Gly

465

Thr

Leu

Arg

Leu
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Gly

Val

Val

Thr

Arg

Gly

Val

450

Pro

Pro

Ser

Ile
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530

Pro

Leu

Gly

Tyr

Ala

Ala

Cys

Arg

435

Ala

Ser

Lys

Gly

Leu

515

Arg

Arg

Lys

Ser

Ser
595

Pro

Gln

Ala

420

Asp

Val

Lys

Gly

Leu

500

Tyr

Ala

Gly

Leu

Ile

580

Glu

Gly

Ser

405

Phe

Leu
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Gly

Gln

485

Pro

Trp

Arg

Tyr

Asp

565

Tyr

Glu

Thr

390

Val

Asp

Thr

Pro

Gly

470

Ser

Glu

Thr

Leu

Glu

550

Ser

Arg

His

Val

Tyr

Gly

Pro

Arg

455

Glu

Thr

Pro

Asp
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535

Ile

Ile
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Arg

Asn

Phe
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Ala

440

Gln

Gly

Ala

Ile

Arg

520

Lys

Leu

Asn

ASp
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Thr

Ser

Asn

425

Lys

Gly

Arg

Ala

Asp

505

Gly

Asp

Thr

Ser

Leu

585

Phe

Pro

Asp

410

Leu

Arg

Lys

Ile

Arg

490

Leu

Glu

Gly

Arg

Tyr

570

Asp

Thr

Lys

395

Arg

Glu

Val

Phe

Leu

475

Gly

Glu

Ile

Leu

Gly

555

Ile

Gly

Gly

Gln

Glu

Val

Ser

Tyr

460

Cys

Asp

Val
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Pro

540

Leu

Tyr

Asn

Ile

Leu
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Leu

Lys

445

Trp

Ala

Ile

Asp

Trp

525

Leu

Asn

Leu

His

Thr
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Ala

Cys

Ile

430

Trp

Thr

Asp

Gln

Glu

510
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Glu

Thr

Lys
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Leu

Leu

Arg

415

Asp

Cys

Gln

Ile

Cys

495

Thr

Asn

Thr

Ala

Asp

575

Glu

Leu

Asp

400

Val

Asn

Val

Lys

Ala

480

Ile

Ser

Ser

Ser

Ile

560

Leu

Lys

211



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

<400>

116
601
PRT

Penicillium chrysogenum

116

Met Gly Val Lys

1

Gly Vval

His Vval

Asp Tyr

Cys Lys

Ile Val

Ala Asp

Ser Ser

Arg Lys

130

Arg Thr

145

Pro Tyr

Ala Arg

Val Lys

Leu

His

35

Ile

Thr

Glu

Leu

Ser

115

Arg

Val

Leu

Arg

Arg
195

Gly

20

Ile

Asp

Phe

Ala

Glu

100

Ile

Lys

Glu

Glu

Glu

180

Glu

Pro

Arg

Arg

Lys

Thr

Val

85

Lys

Lys

Ile

Leu

Thr

165

Ser

Ile

Arg

Arg

Asp

His

Glu

70

Pro

Tyr

Ser

Phe

Met

150

Val

Thr

Thr

Thr

Ile

Pro

Lys

Leu

Glu

Ala

Asn

Asn

135

Thr

Leu

Gly

Gln

Asp

Gly

Ser

40

Ser

Glu

Ile

Pro

Leu

120

Ile

Cys

Gly

Phe

Ile
200

Arg

Cys

25

Pro

Tyr

Pro

Leu

Ala

105

Met

His

Gly

Glu

Ile

185

Leu

Pro

10

Val

Val

Thr

Ala

Arg

90

Asp

Leu

Phe

Glu

Cys

170

Phe

Tyr

Val

Phe

Ala

Ala

Ile

75

Leu

Cys

Val

Thr

Thr

155

Gly

Asn

Glu

Ala

Ile

Leu

Ala

60

Ser

Lys

Tyr

Lys

Met

140

Asp

Met

Arg

Gly

Val

Ala

Arg

45

Pro

Asn

Ile

Ile

Val

125

Pro

Pro

Leu

Ile

Val
205

Ile

Ala

30

Asp

Tyr

Ala

Asp

Gly

110

Ser

Pro

Glu

Pro

Trp

190

Ser

Gly

15

Gly

Ala

Gly

Trp

Thr

95

Ser

Asp

Ala

Ile

Val

175

Ala

Asp

Ala

Tyr

Glu

Asn

Leu

80

Leu

Asn

Lys

Ile

Phe

160

Thr

Ala

Pro

212



Gly

Pro

225

Glu

Trp

Glu

Ala

Asp

305

Asn

Val

Thr

Agp

Val

385

Glu

His

Gln

210

Cys

Glu

Leu

Lys

His

290

Val

Gly

Val

Gln

Gly

370

Val

Ser

Arg

Ile

Gln

Asn

Arg

Gly

275

Pro

Gly

Lys

Val

Arg

355

Ser

Thr

Arg

Cys

Asp

Leu

Tyr

Arg

260

Gly

Ala

Leu

Ile

Gly

340

Ile

Val

Val

Lys

Asp
420

Leu

Met

Ile

245

Glu

Leu

His

Gly

Ile

325

Gln

Phe

Trp

Gly

Gln

405

Phe

Leu

Asp

230

Gln

Tyr

Tyr

Pro

Gly

310

Arg

Asn

Trp

Ser

Gln

390

Val

Asp

Trp

215

Gln

Glu

Leu

Pro

His

295

Asn

Leu

Leu

Thr

Ala

375

Val

Tyr

Gly

Glu

Val

Arg

Asp

Pro

280

Ser

Ala

Asn

Pro

Asn

360

Asp

His

Phe

Ser

His

Gly

Gly

Gln

265

Leu

Ala

Arg

Leu

Asp

345

Met

Met

Thr

Cys

Asn
425

Met

Leu

Leu

250

Gly

Ser

Ala

Asp

Ala

330

Gly

Gly

Agp

Pro

Asp

410

His

Phe

Asp

235

Pro

Arg

Lys

Lys

Val

315

Thr

Ile

Arg

Gly

Lys

395

Arg

Val

Lys

220

Thr

Ser

Leu

Ser

Asp

300

Ser

Gln

Asp

Ser

Gly

380

Gln

Glu

Val

Asn

Val

Ala

Gly

Ser

285

Ile

Gln

Lys

Val

Thr

365

Asp

Ile

Gly

Leu

Gly

Ala

Ala

Lys

270

Ser

Tyr

Val

Leu

Ala

350

Ala

Val

Ser

Leu

Val
430

Pro

Phe

Ile

255

Lys

Ala

Leu

His

Thr

335

Leu

Ala

Met

Val

Gly

415

Gln

Leu

Ile

240

Asp

Ser

Glu

Leu

Ser

320

Pro

Glu

Cys

Cys

Ile

400

Val

Arg

213



Arg Ala

Val Gly
450

Lys Gly
465

Gly Ile

Leu Trp

Thr Arg

Thr Leu
530

Val Ile
545

Lys Ala

Ser Val

Val Cys

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

<400>

atgtctaacg gtgagtgatg tgcatgtgac agcccatggc catgtattca acagaacact
gggtttctgg tggcttttga cgggttagaa tcgaaataga aacagcaaac taattcctat

ctatagccca gcaacgcctt agccaggttt cctcccactt cggcccecggt ggcaagaagg

Glu Pro Gly Met
435

Val Ala Ile Asp

Pro Cys Lys Ala
470

Pro Ala Gly Glu
485

Ser His Leu Pro
500

Thr Leu Tyr Trp
515

Asn Arg Ala Tyr

Leu Ala Arg His
550

Asn Asn Ile Val
565

Ser Leu Glu Asp
580

Tyr Thr Gly Leu
595

117
1433
DNA

Ser

Ala

455

Gly

Thr

Glu

Thr

Val

535

Phe

Tyr

Gly

Ala

Leu

440

Glu

Leu

Ala

Pro

Asp

520

Gly

His

Val

Leu

Leu
600

Penicillium chrysogenum

117

Leu

Arg

Gly

Glu

Ile

505

Arg

Gly

Glu

Ala

Lys

585

Val

Glu

Gly

Gln

Asn

490

Asp

Gly

Glu

Pro

Asp

570

Thr

Gln

Leu

Ile

475

Arg

Thr

Glu

Glu

Ile

555

Leu

Glu

Met

Leu

460

Tyr

Thr

Glu

His

Ile

540

Gly

Gly

Leu

Thr

445

Tyr

Cys

Asp

Ile

Pro

525

Asp

Leu

Gly

Val

Leu

Trp

Ala

Ile

Asp

510

Phe

Phe

Lys

Ser

Arg
590

Trp

Thr

Gly

Arg

495

Ser

Gly

Glu

Leu

Leu

575

Asn

Cys

Gln

Leu

480

Cys

Asp

Cys

Lys

Asp

560

Tyr

Asp

214



gagccgecge
cagccctcac
ctggtgtett
ttgcecgtegg
tcgtggctgg
gtctccagge
tcggtgcecgg
cccgttceaat
acctcectega
agaacatggc
cataccagaa
ttgacgtgaa
atgacggcgt
ccaaggacgg
tcctecteat
tcactgccag
tceceegttge
acgaggcttt
aggttaaccc
gtcaggtcag
gcatgtgcgt
<210>
<211>

<212>
<213>

118
1542
DNA

<400> 118
atgtcttcac
cgccaaaaga
cacaactcct

cggacgccge

tattaccgaa
caagggtggt
caaggctgtt
ctcecgteett
cttccececgag
tatcgccgat
tgttgagagc
aatatggcta
gagccacccc
caaagaccgt
ggctgttgec
gtggaccgac
ccgccagggt
ctccatccac
gaagcggtcc
cgtcecgtegge
gctggagaag
cgcttecccag
caagggtggt
cactttgttt

cggtaccggt

cacaacaacg
ttctagccaa
tgcgcecttgg

tcaccaaagc

aagcaccccg
aagggtggct
ctgaacaaga
gcccecggtg
agcaccgcecg
attgccaatg
atgtcctcte
ataacttgat
gagtccgcaa
ggcgtgaccc
gcccagaagg
cctaagaccg
atcaccgccg
gccggtaacg
actgcggagc
gtgaagcccc
gccggcatca
tgtgtctggt
gctattgett
actgagctca

atgggtatgg

Penicillium chrysogenum

tctgaactcc
gaacccagat
attaatatta

ccgcaaaggt

atgacattgt
tcaaggatac
gcggcgttga
gtggtgctac
tgaagagctt
ccattcagtc
agtacgggta
acagacccgg
actgcaaggt
gtgcttccca
ccggtetett
gcgaggagaa
agtcgcttgg
cttcccagat
gtctgggcca
tgctcatggg
ccaaggatga
gtgttaatga
tcggtcaccc
agcgcacaaa

ccgcectgtetg

gtcgccaacc
gacgtggtat
atcaattggc

ggattgaagg

cgtgacatgt
cgctggcgcet
ccccecagetcet
tgagttcecgt
gaaccgtcag
tggcatgatc
tgttacaagc
tgccgtgacc
ccccatgggt
agactccttc
caacgaagag
gaccatcacc
caagatcaag
ctccgacggt
gaagatcctt
cgtcggecect
tgtcgacatt
actcggcatc
tcttggctge
caagaagatt

ggtgtcggag

agctggctcc
gttactgctt
aggtcatcac

ataccaccgt

gcccteegea
gacctgcttg
gtccaggaca
gcecgetgetce
tgctctagcg
gatgtcggca
cccccaaacce
gagttctccg
gtgctgtceg
gccgctcaat
atcgccectce
gtgaaggccg
ccecgectttg
gccgecgecg
ggcaagtatg
tggaaggcta
tatgagatca
cctgccgaga
actggtgccc
ggtgtcacca

taa

tggctcecggcec
tgctgcttta
ttacttggcc

ggatgatctc

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1433

60

120

180

240

215



ctcatctcac
atgtatcaaa
tctgtgttgg
cagcaggcta
tactggccgt
ccgtgggagce
gcatcaccaa
atgtggcgaa
tccagaaagc
ggactcaaat
acggcatccg
agtgggcccec
cgctggttcet
tctgtggcege
ccattcccaa
ttaacgaggc
ctaacatact
ggtgaacccg
actaatatct
cactgctctg

gggcactgta

tagggcatgg

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

119

DNA

<400> 119

1376

ttctcacggt
acagaccgtt
caatgtcctc
cceccgtaaca
gcaaaacatc
cgagagcatg
gcacccgatc
ccagttcaac
tgagcgcgcee
taaggacccc
ctacggtact
tagcgctacc
gatgaagcgc
taccgtttet
aatcctgagc
cttttcttca
tcattacagg
cgtggtggtg
caaagtgctt
tctgagctac

agttacctcc

gtatggccgg

attttttttce
cgcgagaagt
tgccecegget
gcagctgcct
gccaaccaaa
agcaagaacg
gcatcgcaga
atctcgcgeg
cagaaggccg
aagaccggcg
acccccgagt
accggcggta
tcgecgegecce
ggtctggaac
aagttcaact
atggtaagtt
gtgtgtactg
ctatgtaaga
ttggtcaccc
gtcgacagga
gatcatcatg

tatctttgtt

Penicillium chrysogenum

tceceeccattg
ccaaccttga
ccgcatatgt
ccatcgccaa
tcatcgcagg
ccgacggcgg
actcccaacc
agcaacatga
gctggetgga
aggtcaagga
ccecteggcaa
acgccagtca
agcagcttgg
ccagaataat
tgagcaagga
tacaaagtag
cgtcaacaag
gtttcttcga
tctgggegec
taagcgagtc
accctgatgt

tctgagcatt

ggaacaagtc
ccccaacctce
cgceegttec
ccgattctge
atccatcgat
cgccecccgaa
catgggccaa
cagattcgct
ggacgagatc
tattgtcgtg
ggtcecgeget
aattactgat
ccaacccatc
gggtattggc
tgacattgat
tgactattta
ctgggcttgg
ccaaatttga
actggcgcac
gccgtgactt
cagatattaa

ag

tcagtaacta
gttgaagatg
gccgtgetgg
tcgtecggte
gtcggtgtgg
atgtccgagce
acatcggaga
gccaacagtt
gtccecegtea
gtccgtgacg
gccttcecec
ggtgctgctg
gttgccaagt
ccatccettg
atttttgaga
ctttgcaaga
atgaatccaa
ttgataccat
gccaggttgt
cgatgtgcgt

tctcttecgaa

atggccgcag atcgtttaag ctegctcoctg agccacctca agcccggege caccaacggc

ctcgctgcta tgtaagtact cagatgaggt catctgtgtc ttatgagtct aacaagcaaa

cgcagtacac agaagaaccc tgacgatgtg gtcatcaccc tagcaatcecg cacaccgctg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1542

60

120

180

216



accaaggcgc
ctgaaggaga
ggaaacgtac
accggcggca
ccggcatccec
aggctgtgca
ttggcgcgga
tcctgcgcaa
tcggaaagga
gccgtgctga
tcaaggttaa
gtatccgtcc
tcggtgataa
ttctecatgeg
gcgctaccgt
ctaagctgcect
aggctttcge
tcaacccteg
agatcgcgac
tgtgtattgg
<210>
<211>

<212>
<213>

120
DNA
<400> 120
atggcttctc
gtcatcctgt
gcctacccag
ttagacccgg

gccaaagcgg

1242

gtaagggcgg

ccectggcecaa
gtttaatctc
ggtcaacgaa
ccacacagcc
ggatatcgcg
gctgatgtcc
ccaggaggcc
cttcgatatc
ggctgctcag
ggaccccaag
cggtactact
gtccactggt
ccgctccaag
tgccggtgtg
gagcaagttc
ctctatggeg
tggcggtgct
cattctgagt

aactggacag

caattccccg
cctetetgeg
aagagctact
cccagatcga

gtcgcatggg

gttcaaggac
gtcacagatt
ttttctccac
gtcaaagccg
ggtgcctcat
aaccagatcc
gcctectggeg
gccgactgca
cceccgcgaac
aacaatggct
actggcgagg
ttcgagtcge
ggaaactcca
gctatcgagt
ccecectegeg
cagcttgaca
gtctactgtg
attgcccttg
gaggctcgec

ggtatggctg

Penicillium chrysogenum

cggactccgce
cacgceecgtce
cgccagegtg
cgatgtgctg

ccagatccac

acagaattgg
gaccctgcetce
cccacaaatc
cctacatggt
cagtgaaccg
agctgggcege
accggctgga
tgcagcccat
agcaggaccg
ggctcgatga
ttaaggaagt
tttccaagat
gccaggttac
tgaaccagcc
tgatgggtat
agaatgatat
ttaagaacct
gtcacccgct
ggacaaagag

gtctettegt

caagtgctcc
acccgcegeca
ttgcaggcaa
atcggctceccg

gccggettee

actacatgat
taatcgagga
tatagatccc
ccgcgecgcea
cttctgctca
catcgacgtt
caggccgtte
gggacaaact
atatgccgcee
cgagattgcc
cactctgtce
tcgtcecctget
cgatggtgcc
tatccttget
cggcccaact
cgatatctac
tggtcttgat
cggcgcaaca
taagattctg

caacgagcaa

agaagtcctc
agaagggcgg
cactgaaggc
tcctacaaga

ctcactctgt

ctacgcectg
tgtctgtctce
atattctaac
gctcttgeeg
tccgggctga
ggtgtcgctc
aacgaggaag
tctgagaacg
gagtccttec
cccatcgctg
cgtgacgatg
ttccctecagt
gcttctgttc
aagttctgtg
gctgctattc
gagatcaacg
cacgccaagg
ggtgcgcgcc
gtcacttcta

ctgtaa

caatgacatt
tttcaaggat
aaacccgaac

actaggcggc

gccctteaac

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1376

60

120

180

240

300

217



acgatcaacc
¢gggcceggeg
ggctcecccecgeg
gcccecgegact
gtctceccecgeg
cagaaggcag
gagaaccccg
ggcctgtceca
accgccggta
tccaccgeeg
gtcgcecgget
ctacagactg
gcctcecgcagg
aatggtggtg
acactgctgc

ggtacgggta

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

121
419
PRT

<400> 121

Met Ser Asn

1

Pro Gly Gly

Ile Val
35

Asp

Lys Gly Gly

50

Phe Lys Ala

gtcagtgctc
ccatcaacgt
ccatccccac
gcatcatgcc
cagaccagga
gcecgcettega
atgccccege
tcgagaaggt
acagttcgca
aggagcttgg
gtgccceccga
ttggtgtcga
ctctctacag
ctattgctat
ctgagttgga

tgggtatggc

Ala
5

Lys

20

Val

Phe

Val

Gln Gln

Lys Gly

Thr Cys

Lys Asp

Leu Asn

atccggectg
cggcgtcggt
agtcctctgg
catgggcatt
tgccttegece
ctccgagatce
cagggacgtg
gggcgcgetg
agttagcgac
tctgtctggt
cgagatgggc
ggttcccgag
cgttcgcaag
cggtcatcct
gcgcagtggt

gggcatgttt

Penicillium chrysogenum

Arg Leu

Ala Ala

Ala Leu

40

Thr
55

Ala

Lys Ser

gcagcgatca
ggcggcatgg
cccgagcetga
acctcggaga
gtcgagtccc
gtctcggtca
acagtctctc
aagcccgcett
ggtgctgceg
tcaattaagg
gttggcecctg
gtcggtgttt
cttggcatcg
ctcggtgceta
caggagatcg

gtccgcgagt

Gln Val
10

Ser

Ala
25

Ile Thr

Arg Thr Ala

Gly Ala Asp

Gly Val Asp

caaccattgc
aatccatgac
aggagtccta
atgtcgcatc
acgcaaaggc
ctaccaagac
aggacgacgg
tctcecgectac
ctactttgtt
cgcgctgggt
ctgttgcecat
gggagatcaa
accaggctaa
ctggtgcteg
gtgttattag

aa

Ser Ser His

Glu His

30

Lys

Thr
45

Leu Lys

Leu Leu Ala

60

Pro Ser Ser

caacggcatt
ccgcaactac
ttcccaggac
gcgatacggc
gtctgccegcec
ccttgacccec
tatccgeccac
tggcgccagce
gatgcgtcge
cgcgtcetgcece
ccctaagetce
tgaggctttc
ggttaaccct
ccaattggct

catgtgcatt

Phe
15

Gly

Pro Asp

Gly Gly

Gly Vval

Val Gln

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1242

218



65

Asp

Phe

Lys

Ile

Gly

145

Phe

Pro

Arg

Ala

Val

225

Lys

Lys

Ala

Ser

Ile

Arg

Ser

Ala

130

Val

Ser

Met

Ala

Ala

210

Lys

Ala

Ile

Ser

Thr
290

Ala

Ala

Leu

115

Asn

Glu

Asp

Gly

Ser

195

Gln

Trp

Asp

Lys

Gln

275

Ala

Val

Ala

100

Asn

Ala

Ser

Leu

Val

180

Gln

Lys

Thr

Asp

Pro

260

Ile

Glu

Gly

Ala

Arg

Ile

Met

Leu

165

Leu

Asp

Ala

Asp

Gly

245

Ala

Ser

Arg

70

Ser

Leu

Gln

Gln

Ser

150

Glu

Ser

Ser

Gly

Pro

230

Val

Phe

Asp

Leu

Val

Val

Cys

Ser

135

Ser

Ser

Glu

Phe

Leu

215

Lys

Arg

Ala

Gly

Gly
295

Leu

Ala

Ser

120

Gly

Gln

His

Asn

Ala

200

Phe

Thr

Gln

Lys

Ala

280

Gln

Ala

Gly

105

Ser

Met

Tyr

Pro

Met

185

Ala

Asn

Gly

Gly

Asp

265

Ala

Lys

Pro

90

Phe

Gly

Ile

Gly

Glu

170

Ala

Gln

Glu

Glu

Ile

250

Gly

Ala

Ile

75

Gly

Pro

Leu

Asp

Pro

155

Ser

Lys

Ser

Glu

Glu

235

Thr

Ser

Val

Leu

Gly

Glu

Gln

Val

140

Gly

Ala

Asp

Tyr

Ile

220

Lys

Ala

Ile

Leu

Gly
300

Gly

Ser

Ala

125

Gly

Ala

Asn

Arg

Gln

205

Ala

Thr

Glu

His

Leu

285

Lys

Ala

Thr

110

Ile

Ile

Val

Cys

Gly

190

Lys

Pro

Ile

Ser

Ala

270

Met

Tyr

Thr

95

Ala

Ala

Gly

Thr

Lys

175

Val

Ala

Leu

Thr

Leu

255

Gly

Lys

Val

80

Glu

Val

Asp

Ala

Glu

160

Val

Thr

Val

Asp

Val

240

Gly

Asn

Arg

Thr

219



Ala Ser
305

Lys Ala

Val Asp

Cys Val

Gly Ala
370

Val Ser
385

Val Thr

Val Ser

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Pro Gly

Val Ile

Gly Leu
50

Val Vval Gly

Ile Pro Val
325

Ile Tyr Glu
340

Asn Glu Leu
355

Ile Ala Phe

Thr Leu Phe

Ser Met Cys
405

Glu

122
418
PRT

Val

310

Ala

Ile

Gly

Gly

Thr

390

Val

Lys

Leu

Asn

Ile

His

375

Glu

Gly

Pro

Glu

Glu

Pro

360

Pro

Leu

Thr

Penicillium chrysogenum

122

Ser Pro Gln
5

Ser Ala Arg
20

Thr Tyr Leu
35

Lys Asp Thr

Gln

Gln

Ala

Thr

Arg

Lys

Arg

Val
55

Leu

Ile

Thr

40

Asp

Leu

Lys

Ala

345

Ala

Leu

Lys

Gly

Asn

Leu

25

Pro

Asp

Leu

Ala

330

Phe

Glu

Gly

Arg

Met
410

Ser

10

Ala

Leu

Leu

Met

315

Gly

Ala

Lys

Cys

Thr

395

Gly

Val

Lys

Thr

Leu

Gly

Ile

Ser

Val

Thr

380

Asn

Met

Ala

Asn

Lys

Ile
60

Val

Thr

Gln

Asn

365

Gly

Lys

Ala

Asn

Pro

Ala

45

Ser

Gly

Lys

Cys

350

Pro

Ala

Lys

Ala

Gln

Asp

30

Arg

Leu

Pro

Asp

335

Val

Lys

Arg

Ile

Val
415

Leu

15

Asp

Lys

Leu

Trp

320

Asp

Trp

Gly

Gln

Gly

400

Trp

Ala

Val

Gly

Thr

220



Thr

65

Cys

Ala

Asn

Gln

Ser

145

Ile

Thr

Asp

Ala

Asp

225

Gly

Ala

Gln

Ala

Val

Val

Val

Arg

Ile

130

Met

Thr

Ser

Arg

Gly

210

Pro

Ile

Phe

Ile

Gln

Arg

Gly

Leu

Phe

115

Ile

Ser

Lys

Glu

Phe

195

Trp

Lys

Arg

Pro

Thr

275

Gln

Glu

Asn

Ala

100

Cys

Ala

Lys

His

Asn

180

Ala

Leu

Thr

Tyr

Gln

260

Asp

Leu

Lys

Val

85

Ala

Ser

Gly

Asn

Pro

165

Val

Ala

Glu

Gly

Gly

245

Trp

Gly

Gly

Ser

70

Leu

Gly

Ser

Ser

Ala

150

Ile

Ala

Asn

Asp

Glu

230

Thr

Ala

Ala

Gln

Asn

Cys

Tyr

Gly

Ile

135

Asp

Ala

Asn

Ser

Glu

215

Val

Thr

Pro

Ala

Pro

Leu

Pro

Pro

Leu

120

Asp

Gly

Ser

Gln

Phe

200

Ile

Lys

Pro

Ser

Ala

280

Ile

Asp

Gly

Val

105

Leu

Val

Gly

Gln

Phe

185

Gln

Val

Asp

Glu

Ala

265

Leu

Val

Pro

Ser

90

Thr

Ala

Gly

Ala

Asn

170

Asn

Lys

Pro

Ile

Ser

250

Thr

Val

Ala

Asn

75

Ala

Ala

Val

Val

Pro

155

Ser

Ile

Ala

Val

Val

235

Leu

Thr

Leu

Lys

Leu

Tyr

Ala

Gln

Ala

140

Glu

Gln

Ser

Glu

Arg

220

Val

Gly

Gly

Met

Phe

Val

Val

Ala

Asn

125

Val

Met

Pro

Arg

Arg

205

Thr

Val

Lys

Gly

Lys

285

Cys

Glu

Ala

Ser

110

Ile

Gly

Ser

Met

Glu

190

Ala

Gln

Arg

Val

Asn

270

Arg

Gly

Asp

Arg

95

Ile

Ala

Ala

Glu

Gly

175

Gln

Gln

Ile

Asp

Arg

255

Ala

Ser

Ala

Val

80

Ser

Ala

Asn

Glu

Arg

160

Gln

His

Lys

Lys

Asp

240

Ala

Ser

Arg

Thr

221



290 295

Val Ser Gly Leu Glu Pro Arg
305 310

Ile Pro Lys Ile Leu Ser Lys
325

Ile Phe Glu Ile Asn Glu Ala
340

Asn Lys Leu Gly Leu Asp Glu
355

Ile Ala Phe Gly His Pro Leu
370 375

Thr Ala Leu Ser Glu Leu Arg
385 390

Ser Met Cys Val Gly Thr Gly
405

Glu His

<210> 123
<211> 418
<212> PRT

Ile

Phe

Phe

Ser

360

Gly

Arg

Met

<213> Penicillium chrysogenum

<400> 123
Met Ala Ala Asp Arg Leu Ser
1 5

Ala Thr Asn Gly Leu Ala Ala
20

Val Ile Thr Leu Ala Ile Arg
35

Gly Phe Lys Asp Thr Glu Leu
50 55

Ser

Ile

Thr

40

Asp

Met

Asn

Ser

345

Lys

Ala

Gln

Gly

Leu

Thr

25

Pro

Tyr

Gly

Leu

330

Ser

Val

Thr

Asp

Met
410

Leu

10

Gln

Leu

Met

Ile

315

Ser

Met

Asn

Gly

Lys

395

Ala

Ser

Lys

Thr

Ile

300

Gly

Lys

Gly

Pro

Ala

380

Arg

Gly

His

Asn

Lys

Tyr
60

Pro

Asp

Val

Arg

365

Arg

Val

Ile

Leu

Pro

Ala

45

Ala

Ser

Asgp

Tyr

350

Gly

Gln

Ala

Phe

Lys

Asp

Arg

Leu

Leu

Ile

335

Cys

Gly

Val

Val

Val
415

Pro

15

Asp

Lys

Leu

Ala

320

Asp

Val

Ala

Val

Thr

400

Ser

Gly

Val

Gly

Lys

222



Glu

65

Cys

Ala

Asn

Gln

Leu

145

Val

Thr

Asp

Asn

Asp

225

Gly

Ala

Val

Thr

Leu

Ala

Arg

Ile

130

Met

Leu

Ser

Arg

Gly

210

Pro

Ile

Phe

Thr

Leu

Gly

Leu

Phe

115

Gln

Ser

Arg

Glu

Tyr

195

Trp

Lys

Arg

Pro

Asp
275

Ala

Asn

Ala

100

Cys

Leu

Ala

Asn

Asn

180

Ala

Leu

Thr

Pro

Gln

260

Gly

Lys

Val

85

Ala

Ser

Gly

Ser

Gln

165

Val

Ala

Asp

Gly

Gly

245

Phe

Ala

Ser

70

Asn

Gly

Ser

Ala

Gly

150

Glu

Gly

Glu

Asp

Glu

230

Thr

Gly

Ala

Gln

Glu

Ile

Gly

Ile

135

Asp

Ala

Lys

Ser

Glu

215

Val

Thr

ASp

Ser

Ile

Val

Pro

Leu

120

Asp

Arg

Ala

Asp

Phe

200

Ile

Lys

Phe

Lys

Val
280

Asp

Lys

His

105

Lys

Val

Leu

Asp

Phe

185

Arg

Ala

Glu

Glu

Ser

265

Leu

Pro

Ala

90

Thr

Ala

Gly

Asp

Cys

170

Asp

Arg

Pro

Val

Ser

250

Thr

Leu

Ala

75

Ala

Ala

Val

Val

Arg

155

Met

Ile

Ala

Ile

Thr

235

Leu

Gly

Met

Leu

Tyr

Gly

Gln

Ala

140

Pro

Gln

Pro

Glu

Ala

220

Leu

Ser

Gly

Arg

Ile

Met

Ala

Asp

125

Leu

Phe

Pro

Arg

Ala

205

Val

Ser

Lys

Asn

Arg
285

Glu

Val

Ser

110

Ile

Gly

Asn

Met

Glu

190

Ala

Lys

Arg

Ile

Ser

270

Ser

Asp

Arg

95

Ser

Ala

Ala

Glu

Gly

175

Gln

Gln

Val

Asp

Arg

255

Ser

Lys

Val

80

Ala

Val

Asn

Glu

Glu

160

Gln

Gln

Asn

Lys

Asp

240

Pro

Gln

Ala

223



Ile

Ala

305

Pro

Tyr

Asn

Ala

Ile

385

Met

Gln

Glu

290

Gly

Lys

Glu

Leu

Leu

370

Leu

Cys

Leu

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

<400>

Leu Asn Gln

Val Pro Pro

Leu Leu Ser
325

Ile Asn Glu
340

Gly Leu Asp
355

Gly His Pro

Ser Glu Ala

Ile Gly Thr

405

124
413
PRT

Pro

Arg

310

Lys

Ala

His

Leu

Arg

390

Gly

Ile

295

Val

Phe

Phe

Ala

Gly

375

Arg

Gln

Leu

Met

Gln

Ala

Lys

360

Ala

Thr

Gly

Penicillium chrysogenum

124

Met Ala Ser Pro Ile

1

5

Ser Asn Asp Ile Val

20

Ala Lys Lys Gly Gly

35

Ser Val Leu Gln Ala

50

Pro

Ile

Phe

Thr

Arg

Leu

Lys

Leu
55

Gly

Ser

Asp

40

Lys

Ala

Gly

Leu

Ser

345

Val

Thr

Lys

Met

Leu

Ser

25

Ala

Ala

Lys

Ile

Asp

330

Met

Asn

Gly

Ser

Ala
410

Arg

10

Leu

Tyr

Asn

Phe

Gly

315

Lys

Ala

Pro

Ala

Lys

395

Gly

Gln

Arg

Pro

Pro

Cys

300

Pro

Asn

Val

Arg

Arg

380

Ile

Leu

Val

Thr

Glu

Asn
60

Gly

Thr

Asp

Tyr

Gly

365

Gln

Leu

Phe

Leu

Pro

Glu

45

Leu

Ala

Ala

Ile

Cys

350

Gly

Ile

Val

Val

Gln

Val

30

Leu

Asp

Thr

Ala

Asp

335

Val

Ala

Ala

Thr

Asn
415

Lys

15

Thr

Leu

Pro

Val

Ile

320

Ile

Lys

Ile

Thr

Ser

400

Glu

Ser

Arg

Ala

Ala
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Gln

65

Ala

Val

Ile

Val

Ile

145

Ala

Ser

Ser

Glu

Ala

225

Gly

Thr

Ala

Ile

Lys

Pro

Thr

Gly

130

Pro

Arg

Arg

His

Ile

210

Pro

Leu

Gly

Ala

Asp

Ala

Phe

Thr

115

Gly

Thr

Asp

Tyr

Ala

195

Val

Ala

Ser

Ala

Thr
275

Asp

Gly

Asn

100

Ile

Gly

Val

Cys

Gly

180

Lys

Ser

Arg

Ile

Ser

260

Leu

Val

Arg

85

Thr

Ala

Met

Leu

Ile

165

Val

Ala

Val

Agp

Glu

245

Thr

Leu

Leu

70

Met

Ile

Asn

Glu

Trp

150

Met

Ser

Ser

Thr

Val

230

Lys

Ala

Met

Ile

Gly

Asn

Gly

Ser

135

Pro

Pro

Arg

Ala

Thr

215

Thr

Val

Gly

Arg

Gly

Gln

Arg

Ile

120

Met

Glu

Met

Ala

Ala

200

Lys

Val

Gly

Asn

Arg
280

Ser

Ile

Gln

105

Arg

Thr

Leu

Gly

Asp

185

Gln

Thr

Ser

Ala

Ser

265

Ser

Val

His

90

Cys

Ala

Arg

Lys

Ile

170

Gln

Lys

Leu

Gln

Leu

250

Ser

Thr

Leu

75

Ala

Ser

Gly

Asn

Glu

155

Thr

Asp

Ala

Asp

Asp

235

Lys

Gln

Ala

Gln

Gly

Ser

Ala

Tyr

140

Ser

Ser

Ala

Gly

Pro

220

Asp

Pro

Val

Glu

Glu

Phe

Gly

Ile

125

Gly

Tyr

Glu

Phe

Arg

205

Glu

Gly

Ala

Ser

Glu
285

Leu

Pro

Leu

110

Asn

Ser

Ser

Asn

Ala

190

Phe

Asn

Ile

Phe

Asp

270

Leu

Gly

His

95

Ala

Val

Arg

Gln

Val

175

Val

Asp

Pro

Arg

Ser

255

Gly

Gly

Gly

Ser

Ala

Gly

Ala

Asp

160

Ala

Glu

Ser

Asp

His

240

Pro

Ala

Leu

225



Ser Gly Ser Ile Lys Ala
290

Ala Pro Asp Glu Met Gly
305 310

Leu Gln Thr Vval Gly Val
325

Asn Glu Ala Phe Ala Ser
340

Ile Asp Gln Ala Lys Val
355

His Pro Leu Gly Ala Thr
370

Glu Leu Glu Arg Ser Gly
385 390

Gly Thr Gly Met Gly Met
405

<210> 125
<211> 43
<212> DNA

Arg

295

Val

Glu

Gln

Asn

Gly

375

Gln

Ala

<213> Artificial Sequence

<220>

<223> Synthetic oligonucleotide

<400> 125

Trp

Gly

Val

Ala

Pro

360

Ala

Glu

Gly

Val

Pro

Pro

Leu

345

Asn

Arg

Ile

Met

Ala

Ala

Glu

330

Tyr

Gly

Gln

Gly

Phe
410

Ser

Val

315

Val

Ser

Gly

Leu

Val

395

Val

Ala

300

Ala

Gly

Val

Ala

Ala

380

Ile

Arg

ccttegecga ctgaacgtcg gegcatatce ctacaaggcc gtg

<210> 126
<211> 68
<212> DNA

<213> Artificial Seguence

<220>

<223> Synthetic oligonucleotide

<400> 126

caccttectt ccccagtage tatcggccat agacggaggt tggaacaaaa aaagaaagac

aattatac

Val

Ile

Val

Arg

Ile

365

Thr

Ser

Glu

Ala

Pro

Trp

Lys

350

Ala

Leu

Met

Gly

Lys

Glu

335

Leu

Ile

Leu

Cys

Cys

Leu

320

Ile

Gly

Gly

Pro

Ile
400

226



<210> 127
<211> 43
<212> DNA
<213>
<220>
<223>
<400> 127

Artificial Sequence

Synthetic oligonucleotide

caccttccac atatgatgaa ccgctctctt cttcgcgcag ctg

<210> 128
<211> 46
<212> DNA
<213>
<220>
<223>
<400> 128

Artificial Sequence

Synthetic oligonucleotide

ccttecgecga ctgaatcatt cgattgggat atattctatg tacaag

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

129
1551
DNA

<400> 129
ccttegecga
ttctcggctg
acaaatgtca
tcteccaggtt
tctccacagce
ctcgaatggg
acacgttgac
ctgtagccag
gatgctgact
gtcaactgcg
gctgggtgaa
gtccgetgaa

tttatcggag

ctgaacgtcg
cagctgaact
tttgagcgca
tgtttggacg
atgatcacat
gctattcctg
gtgagctacg
cgggcgagcg
gggctcgagg
ccggaatctce
cgtgacacta
cgcagcaatg

ggctcggttg

Penicillium chrysogenum

gcgcatatcc
cagttgctct
ggaagcgtgc
aacgagatat
ttgctgcagt
ggagccaggyg
tgcgtgttet
agcgccacct
aatgggagaa
attctctctt
ttttgaatca
ggtttgaacc

atcccatgat

ctacaaggcc
gcgcacatac
caacatcgcet
ccagctggeg
ttttctgcta
caaacgaacc
tgttgggcgg
gagccaccac
gcgcactact
caagccggtg
ccecgecteca
tcectetgacce

ggcggatctt

gtgtatatgc
cactcatcca
gttgaatcag
ctcgtceggtg
aagatcgcag
tcaattgecct
gtagtcgagc
atcgcececgeg
ggcacccaac
gtcatccceg

ttgcttgggg

ctagaaaagc

tggggatttg

actatcattt
cctcatcagg
ctattgcgac
tcccactata
ccaaagtttg
cggcaggact
tcatggtgtc
gtctccgceaa
attccatggg
gagcacaaat
tggcaccgct
aggagcccegg

acgaggatta

43

46

60

120

180

240

300

360

420

480

540

600

660

720

780
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tttcectacg
cttggaatga
gaccacagtt
taatgaagtc
tgtatatgaa
ttgaaatgcc
tttgattatt
gtatctcggt
acatgcggaa
aaatacaaat
cggtgattta
agctccecge
tttttgttcc
<210>
<211>

<212>
<213>

130
1527
DNA

<400> 130
caccttccac
ggtcctacct
ccectegeeg
caatactgcc
tgttgtgaaa
ttacgaccgt
aggatatgga
gcgcgtggac
catctacgag
cacactcgcec

ggaaaccatg

gacctggatt

ggagtgtttg
tttcccttga
gttgtagggg
ctgtctcecat
tggatgggca
gtttgatctc
ttgatataag
gcttggcatg
cccagacagce
gccgatttac
ccccaaacct
aacaattgac

aacctccgtce

atatgatgaa
ccgttgcagg
cagcggagct
aggataagct
tggtgaactg
cgaatcctag
tgcgccggtyg
tcgggatacce
ttcggcacag
ggctgectteg
gcgcgcgagc

acgaactcgc

acttccttca
ttgttctctt
aatatatgga
actaatatac
tttggcctag
aggctgccgg
cgtcgaagcec
gagcccaccc
cgattgctcg
tgttgatctt
gcaactgccg
aacttttgtt

tatggccgat

Penicillium chrysogenum

ccgctcetett
ccgeeggtac
gttcacagac
tgcgcececege
acgtcagtga
aagagatggg
tcagcacggt
gatcaggcat
aagagcaaaa
gtttgacaga
accccacgca

ccattgcgga

gagccagatg
tgtacatagt
tactagaagc
ccettttece
cgccactttt
atctcctacg
ctccatgtag
ggatagaccg
ggggttctgt
gtaattccac
aggtctccgce
ctctecccac

agctactggag

cttcgcgcag
gcctectegg
gaggaactgg
gttttgggta
ccececttgea
cgatctggge
ggcatcaggc
gtcagttcag
gcagcgcttce
gcccaaccac

gaagggcatg

tgtcgecgetce

ccagcgtgat
aataacgacc
atacatttag
tctgtaaatg
gatcccegtce
ggcgatgata
tactccgtat
aaaaagtccg
cgaatgaaat
cagtcctggt
gattagtgta
tctgtataat

gaaggaaggt

ctgcgcgctce
ccgtetteaa
ccattcagga
tgtctaattt
gaggcctacc
cttcteggeg
Ctcatcacca
agctcgctag
cttcctagcece
ggttctgacc

tacctgctct

gtgtgggcta

ctaccccgaa
tacgattgac
agtggactac
gcgagccecag
catcctcagce
tattttttat
acttcgtagt
agtcggttga
tgatctagat
atattacatt
tatttgattc
tgtctttctt

g

aatccaggct
ctgggaagat
tacagcacgc
gctttgcttc
gcaatgagga
cttcaatcga
aggaagttga
ccatgaccgg
tcgctaaggg
ctgggtccat
ccggcagcaa

agctcgagtc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1551

60

120

180

240

300

360

420

480

540

600

660

720
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cacgggcaag
gacccccgcec
ggataactgc
ctttacctge
ggattgtctt
gcttgctaag
tggaactctg
gatgatctct
tgtttctctg
aagtcttcgg
tgtttgtggt
attatgttgg
cgggcaagca
ccaatcgaat
<210> 131
<211> 20

<212> DNA

<213>

<220>
<223>

<400> 131
aatgatattg

<210> 132
<211> 20

<212> DNA
<213>

<220>
<223>

<400> 132
tataattggc

<210>
<211>
<212>

133

DNA

3361

atccgtgggt
atcaagaata
cccgtaccgg
ttgaacagtg
gccegtgege
taccagctta
gctgecggttce
atgatcaagc
tcctttttte
tggcaacgct
gcagacctac
gctgaggcta
ggcctttgtce

gattcagtcg

agagacaggg

gctgagtatg

ttattgtgga
agagtgccct
cggagaatat
ccegettggg
gcgagtacag
ttcagatgaa
aggtggctceg
gtcagaactg
tttttgagtt
gccagcgacg
gagggtcaga
atgcatattt

taagaataaa

gcgaagg

Artificial Sequence

Synthetic oligonucleotide

Artificial Sequence

Synthetic oligonucleotide

gcgtgagcgt
acgtgcttec
gctgcccgag
aattgccttt
tctggaacgc
gctggctaac
ccttaaggat
tgaccgtgcet
gctttactga
agtatcatat
gtgatatcca
caatagcttt

aaaagaacat

gcgacgcccg
atcactggta
gtcgagggcc
ggtgccatgg
aagcagttca
gctgctacgg
gctggcaagg
ctggctaatt
cattggcatt
cgccegecat
tggtaagtca
gatcttgggc

acttgtacat

ggtcgtacga
tgatccagat
tcaagggtcc
gtgccctgga
agggaaaccc
atgctgctta
ctacgcctga
ccagaatgta
agtctgcaag
gtggccaatc
ttcctgectg
cgtgccatta

agaatatatc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1527

20

20

229



<213>

<400> 133
tgcagcgegt

aacatcaatg
aaccatgctc
gatggtctgc
ctggtcgtgce
catcggtgta
gtacggtcta
gggtcaggag
cttcgeectet
ttttatacta
accaaatccg
tggcgccagt
ggctactaca
accaccgtcg
cacgatttcg
atgcgcgaca
ccgaacatca
taccagatgg
gacgccatca
tatgggtatg
tttgcggata
gccectegtge
gttatcggac
ttgctgggaa
atcaatacca
aaaaaaacct

ccecttcaggg

tagaatactc
ggctacatct
cgcaaagccg
gagacagtca
ggcggcagtt
ggaacggaca
aggccgagtc
acggtgcaca
tcecttetttt
tatacgagac
tccteggtea
ccgagtcgga
acttcgacgg
ccgcactege
gccacgatct
tcagtgcatc
aagctgttaa
agtaccttga
tcgcgecgat
cctctgtgat
agaacatcga
aggaagagta
ggagactcag
atgtggtgac
gcaactgtaa
gccgtagaac

ttgcgtttec

Penicillium chrysogenum

aagctatgca
catggctaaa
gtgcecgtcett
acaacatcat
ctggtggtga
tcggtggcetce
atgggcggct
gcgttgtcgg
cctgctcetat
cggcagtcac
ggagccatgg
cattattgcc
caatgtcctt
caaagccggt
catctcccat
cggcgagcecg
catgaacgag
gaaatggcgg
tacgcctacc
caacctgctg
taagaagaat
tgatccggag
tgaagagagg
tccatagcta
ataagcgctg
cgaagagata

agtctagaca

tcaagcttac
caagtacgac
ctacgtcaag
cgggcgceacce
gggtgcgatc
gattcgagtg
gccgtatgca
gccgattacg
accaggcctc
tgatgaagta
aaatacgact
tccaagatca
ccacaccctc
cacaccgtga
atctacgcgg
gcgattccaa
ctctgggaca
gaggctgaag
gctgcggtac
gatttcacga
gagagtttca
gcgtaccatg
acgttggcga
ataagtgtca
aagtgaccat
tgacacgctt

cgtataacgg

atatgccacc
gaaggggact
acctctgtce
gtcaacccac
gttgggattc
ccggecgegt
aagatggcga
cactctgttg
cactgtccte
tgttagacct
ccaaggtcat
agaacggcgg
ctatcctgcg
cceccgtggac
ctgacggcag
atatcaaaga
cgcatctcca
aaaaggccgg
ggcatgacca
gcgtggttgt
aggcggttag
gggcaccggt
ttgcagagga
gatagcaatt
gccatgctac
ccatctctca

cacaagtgtc

agggctacga
cggttctgac
cgcagaccct
gcaacaagaa
gtggtggcgt
tcaacttcct
acagcatgga
agggtgagtc
ctttettget
ccgcectcette
cceccatgecec
gctcaatatc
cggcgtggaa
gccatacaag
cgccgacgta
cctactgaac
gaagtggaat
gaaggaactg
gttcecggtac
tcecggttacce
tgagcttgat
tgcagtgcag
agtggggaag
tgcacaagaa
gaaagagcag
aaggaagaat

tctcaccaaa

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



tgggttatat
gctgcttcga
acataacttc
acgatcacct
aagacaatta
caaatataca
taatatacca
agatcaattt
ccgactcgga
cgaagtatac
aaaatatatc
aggatggacg
gctcgccatt
tccactctaa
atcgtaggtc
gggtagatca
cctcegtcaaa
gctcctgett
gtgccacccc
gtgctccggg
tggaatgttg
ggagaccgcg
ccatgagcetc
ctgccgaggce
ctttggetge
gtgggacacc
caatagctga
atgaggtgga

gatagtgcat

ctcaaatgtg
gtgcagtctc
gtatagcata
tccttecccea
tacagagtgg
ctaatcgcgg
ggactggtgg
cattcgacag
cttttteggt
ggagtactac
atcgccegta
gggatcaaaa
tacagaggga
atgtatgett
gttattacta
cgctggcatc
tccccaaaga
ttctagggtc
aagcaatgga
gatgaccacc
ggtgccagta
ggcgatgtgg
gactacccgc
aattgaggtt
gatctttagc
gacgagcgcc
ttcaacagcg
tgagtggtat

atacacggcc

atctaaggat
atgctgccac
cattatacga
gtagctatcg
ggagagaaca
agacctcggce
aattacaaga
aacccccgag
ctatccgggt
atggagggct
ggagatccgg
gtggcgctag
aaaggggtat
ctagtatcca
tgtacaaaga
tggctctgaa
tccgecatcea
agaggaggtt
ggcgggtgat
ggcttgaaga
gtgcgcttcet
tggctcaggt
ccaacaagaa
cgtttgecect
agaaaaactg
agctggatat
atgttggcac
gtgcgcagag

ttgtagggat

ggaaagccca
aggtgactct
agttatggat
gccatagacg
aaagttgtca
agttgcaggt
tcaacagtaa
caatcggctg
gggctccatg
tcgacgctta
cagcctgaga
gccaaatgcc
attagtatgg
tatattcccc
gaacaatcaa
ggaagtcaaa
tgggatcaac
caaacccatt
tcaaaatagt
gagaatgaga
cccattcctce
ggcgcteget
cacgcacgta
ggctcccagg
cagcaaatgt
ctcgttegtce
gcttectgeg
caactgagtt

atgcgccgac

gaatattggc
ggatggcccc
ccactagtga
gaggttggaa
attgttgcgg
ttggggtaaa
atcggcattt
tctgggttcce
ccaagcaccg
tatcaaaata
tcaaacggca
catccattca
agacaggact
tacaacaact
gggaaatcat
cactcccgta
cgagccctee
gctgcgttca
gtcacgttca
ttccggegea
gagcccagtc
cgccegetgg
gctcacgtca
aatagccccea
gatcatgctg
caaacaaacc
ctcaaatgac
cagctgcagc

gttcagtcgg

tgggttgatg
ataccactca
attcgtttaa
caaaaaaaga
ggagctgaat
tcaccgaatg
gtatttatct
gcatgttcaa
agatacacta
atcaaaataa
tttcaagctg
tatacactgg
tcattagtag
gtggtcgtca
tccaagttcg
gggaaataat
gataaaccgg
gcggacagcg
cccagcattt
gttgacccca
agcatcttgc
ctacaggaca
acgtgtagtc
ttcgagcaaa
tggagatata
tggagagtcg
atttgtcctg
cgagaaaaat

cgaaggatcc

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

231



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

134
4688
DNA

<400> 134
tgcagcgegt
acagctttga
gcactgatgt
tcgtggecga
agtgcggcga
tcgaagttgt
gactcggact
ccgaggacgg
tcgtatatag
agaaggaaga
gcaccgtctce
tcggecttag
ccgttectac
tgccgeegea
ctgtctcgea
ctttgcggag
tgtagcccat
taacgactta
ggccatggag
cctgecgegag
gcgtcagctt
ccctactaac
ggtcaactct

cagttcggcc

tagaatactc
tgttcogggtt
cgcgcattac
aatcgtgett
cggtggtttc
agtagccgat
ggcgccaggg
atttggtgaa
tataaaaagc
ggcgaaggac
ctgaccctcece
accgtacagg
accgatgacg
cgaccagtte
gaccatcagg
catggttgtc
tgatgttteg
ggggcaacgg
tggaccaacg
agcggcgtca
gatagtccca
tgctgggcga
ccggecgceca

tctgaaagga

Penicillium chrysogenum

aagctatgca
cagtaggtct
gtcggcgcetg
gtatggcgtc
cacgccgege
attgagcccg
catggggatg
gaggcggagg
aagaaaggag
tcaccctcaa
atgctgttcg
aagttgaacg
ccaccacgaa
ttgttgcgtg
gtctgcggga
agaaccgagt
tagccctggt
tgtaccttga
ggtctcttgt
gggaagaact
taaggtggcg
ttgctgcceg
gcttggacac

tcceecgattt

tcaagcttgt
ttgatatttg
ccgtcagecg
cacggggtca
aggataggag
ccgttettga
accttggagt
tctaacatac
gacagtggag
cagagtgcgt
ccatctttgce
cggccggceac
tcccaacgat
ggttgacggt
cagaggtctt
ccecttegte
ggcatatgtt
ctcgaagctg
gctttgcgta
cgtgggcgca
ttgttacatc
tttacagaat
aagatctgca

ctttgggaaa

cccagagcte
gaatcgccgg
cgtagatatg
cggtgtgace
ggtgtggaag
tcttggaggce
cgtatttcca
ttcatcagtg
gcctggtata
aatcggcccg
atacggcagc
tcgaatcgag
cgcaccctcea
gcgceccgatg
gacgtagaag
gtacttgttt
agctgacaaa
gtctttgaga
gtattcatcg
gtttgtctge
tcecectgagag
gctagcgtaa
gcggaggcct

tcaataacgc

gttcatgtta
ctcgeccggat
ggagatgaga
ggctttggcg
gacattgccg
aataatgtcc
tggctcctga
actgccggtc
gagcaggaaa
acaacgctgt
cgcccatgac
ccaccgatgt
ccaccagaac
atgttgttga
acggcaccgg
agccatgaga
aagggacatc
gagatgggga
agttcccttg
acagaagcca
gtagagggga
cttccaccga
ctgtgatctt

tgtcttecege

3361

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

232



aggcagcgtc
agcggccagt
agtcaagctg
gaaggatgga
ggaagatgaa
agagcaggaa
acacaccggg
tcgagtgcag
ccagctectg
ttggacgccc
ctacctactt
cttctgtacc
attctccttce
gattcttggt
cccggattaa
attactcagc
ttcgtataat
tccgacggeg
aaacagcttg
acaaatggtg
ttctagtgat
tccagataca
ggctcecggcg
aagcagatca
cgactatata
tgactatgaa
tgaactctca

actaagatcg

tggactttcc
tcttcccagg
cgatgaagtg
gtatggatgt
tatactgaag
aatatggcaa
cggacagacg
agcaccggat
agcggcecttt
tacagatgcc
cggagaaggt
taggttaatg
gcttactgcc
caacgagggg
taatcatcca
ccttcectetet
gtatgctata
gcccacgggt
acgaatctgg
ttcaggatct
ttaatagctc
gctcatctgc
aagagaagaa
acggtcgtca
tttgtctcta
aattccgtca
agcctacagg

tatacaatag

attcatcagg
attgaggcat
ggaaagctcg
agcaaagtac
atgggaaaag
caaatgttgg
gggcaaagct
gggtcgactg
ccggtttceat
ggatgggcca
actatctcgt
gcatgctatt
ggtgattcga
cacaccagcc
ctgcacctcea
gcgteccgtec
cgaagttatc
cccaggagcet
atataagatc
cgataagata
catgtcaaca
aatgcattaa
tagcttagca
agagacctac
attgtacttt
ccagccctgg
acacacattc

taaccatgca

gatggttttt
ggtgatgtct
aactgaaagg
ttacttaggg
aaagagaaaa
actgacgcaa
gcctaccagg
ccagcttgtg
acaccgggca
attagggagc
gaatctttta
tcgececgacgg
tgaagctcca
tttccacttc
gagccgccag
gtctctcege
ctgcaggcceg
tgagatccac
gttggtgtcg
cgttcatttg
agaataaaac
tgcattgact
gagctatttt
gagactgagg
gacatgctcc
gttcgcaaag
atcgtaggta

tggttgccta

gcgaggcggg
gctcaagcgg
ttcaaaggaa
gaaataaagg
gaaaagagca
cgaccttgtc
gactgaggga
ttccecggtet
aagcaggaga
ttacgcgceg
ccagatcgga
ctatacaccc
tattctccga
g999cggagg
agctgtctgg
atgccagaaa
acgccgacca
ttaacgttac
atgtcagctc
tccaagcagce
gcgttttcgg
gcaacctagt
cattttcggg
aatccgctcet
tcttctttac
ataattgcat
taaacctcga

gtgaatgctc

cgcgcettatce
ggtagctgtt
taagggatgg
ttcttggatg
gctggtgggg
aaccccgecg
cctcagcagg
gcgccgetgg
ggcacgatat
ggtactcgct
agcaattgga
ctggcttcac
tgatgcaata
ggcggcceggt
ccagtggctt
gagtcataac
acaccgccgg
tgaaatcatc
cggagttgag
aaagagtgcc
gtttacctct
aacgccttcea
agacgagatc
tggctccacg
tctgatagcet
gtttcttect
aatcattcct

cgtaacaccc

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

233



aatacggcgc
tctecttette
cggtacgcect
acagacgagg
ccceccecgegttt
cagtgacccc
gatgggcgat
cacggtggca
aggcatgtca
gcaaaagcag
gacagagccc
cacgcagaag
tgcggatgtc
tgtggagcgt
tgccctacgt
gaatatgctg
cttgggaatt
gtacagtctg
gatgaagctg
ggctcgectt
gaactgtgac
tgagttgctt
gcgacgagta
gtcagagtga
atatttcaat
aataaaaaaa
aggatccg

<210>
<211>

135
1275

gccatgcggc
gcgcagctgce
ccteggecegt
aactggccat
tgggtatgtc
cttgcagagg
ctgggcctte
tcaggcctceca
gttcagagct
cgcttectte
aaccacggtt
ggcatgtacc
gcgctcecgtgt
gagcgtgcga
gcttccatca
cccgaggtceg
gcctttggtg
gaacgcaagc
gctaacgctg
aaggatgctg
cgtgctctgg
tactgacatt
tcatatcgce
tatccatggt
agctttgatc

gaacatactt

cgctagttta
gcgctcaatc
cttcaactgg
tcaggataca
taatttgctt
cctaccgcaa
tcggegette
tcaccaagga
cgctagecat
ctagcctecge
ctgaccctgg
tgctctecgg
gggctaagct
cgccegggte
ctggtatgat
agggcctcaa
ccatgggtgce
agttcaaggg
ctacggatgc
gcaaggctac
ctaattccag
ggcattagtc
cgccatgtgg
aagtcattcc
ttgggccgtg

gtacatagaa

aacgatcacc
caggctggtc
gaagatcccc
gcacgccaat
tgcttctgtt
tgaggattac
aatcgaagga
agttgagcgc
gaccggcatc
taagggcaca
gtccatggaa
cagcaagacc
cgagtccacg
gtacgagacc
ccagatggat
gggtccettt
cctggaggat
aaacccgctt
tgcttatgga
gcctgagatg
aatgtatgtt
tgcaagaagt
ccaatctgtt
tgcctgatta
ccattacggg

tatatcccaa

ttccacatat
ctacctccgt
tcgceccgcage
actgccagga
gtgaaatggt
gaccgtcgaa
tatggatgcg
gtggactcgg
tacgagttcg
ctcgceggcet
accgtggcege
tggattacga
ggcaagatcc
ccecgecatcea
aactgccceg
acctgcttga
tgtcttgece
gctaagtacc
actctggctg
atctctatga
tctectgtect
cttcggtgge
tgtggtgcag
tgttgggctg
caagcaggcc

tcgaatgatt

gatgaaccgc
tgcaggccgce
ggagctgttc
taagcttgcg
gaactgacgt
tcctagaaga
ccggtgtcag
gataccgatc
gcacagaaga
gcttcggttt
gcgagcaccc
actcgcccat
gtgggtttat
agaataagag
taccggcgga
acagtgcccg
gtgcgcgcga
agcttattca
cggttcaggt
tcaagcgtcea
tttttetttt
aacgctgccea
acctacgagg
aggctaatgc
tttgtctaag

cagtcggcga

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4688

234



<212>
<213>

DNA
<400> 135
atgcaggccc
atacgatcac
ctatccgagt
gacagttact
ttggcacgcc
ggcatttcag
ggtgcctcgt
gaggagcaga
ggagtcactg
tcgagggatg
gacaaaatcc
ggcctgtcac
aagatgggtc
atggaggacc
gcggaaagga
gcggccttgt
attcagcatc
caggctgctc
tacctggctg
atgggatacg
attgcacctg
ccaaggtcgt
<210>
<211>

<212>
<213>

136
413
PRT

<400> 136

cacggatccc
gatcattgca
cccagcgaac
gggcccagat
ggggatggtt
aagcagcagt
ctatccatat
aagatcgctg
agcccaatac
gctatgtgct
ttatacttgt
ttttctacac
gggctgcecegt
gtgtcggaga
ttttgatcgg
attccaataa
ccectggegga
ggctttacga
cagaggcagc
ccaaagaata
ttagtaggga

actaa

Penicillium chrysogenum

tcgatttctg
cgcgegtgeg
ggtgcgagaa
agacgagtcg
gggtatctgc
gatgatgcag
gaacatcttt
gctcactccc
tggtctagat
gtcgggacaa
gcgcacgaca
agatctacaa
tgacaccaat
agaaaacgaa
tgcagaggct
ccgtcatgta
cagctggatg
tcagggctac
ctttgagggt
tcatgttgag

aatgattctg

Penicillium chrysogenum

cccecttaaag
accgagtttc
gccatctcca
caccaattcc
ctgccacage
actattgcag
ggccttgagce
ctaattgctg
accctgcaat
aaggtctgga
ccacgcgacc
gttcccgagg
tceettttet
gggttccgca
ctecggtetgg
tttgggcgac
aaactggagg
accggtggag
tgtgagcgag
cgatatcttc

aactacatag

tgagcagggt
tccaaagcca
aaatatgttc
cgaccgaact
gatatggagg
agtctggagc
cagtcgccaa
gtcgccagag
tgcaggcaac
tttccactge
gagtgaaaaa
tccaaatcac
tcgataactg
tgattcttca
ggttcgectge
cgatcggtca
cggcgegtat
agtatgccaa
ccatactaac
gagaagtttt

gggaacgggt

tccacgtggt
ggatcccgat
agatttccca
ctatgaggcg
ctcggagcett
gggcatgacg
gtatggaacc
ggcctgcettt
tgcacgccgg
ccagcgggcet
gccatcacag
tgaaattcca
gcatgtctca
tgggatgaat
cttgcgtegt
gaatcaagga
gatgatctac
cgcgggaaaa
acatggtggg
cattcctege

gcttagtetce

Met Gln Ala Pro Arg Ile Pro Arg Phe Leu Pro Leu Lys Val Ser Arg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1275



Val

Phe

Arg

Ala

65

Leu

Gly

Ala

Ile

Asp

145

Gly

Thr

Trp

Thr

Phe
225

Pro

Leu

Glu

50

Gln

Ala

Ser

Glu

Phe

130

Arg

Val

Ala

Ile

Thr

210

Tyr

Arg

Gln

35

Ala

Ile

Arg

Glu

Ser

115

Gly

Trp

Thr

Arg

Ser

195

Pro

Thr

Gly

Ser

Ile

Asp

Arg

Leu

100

Gly

Leu

Leu

Glu

Arg

180

Thr

Arg

Asp

Ile

Gln

Ser

Glu

Gly

85

Gly

Ala

Glu

Thr

Pro

165

Ser

Ala

Asp

Leu

Arg

Asp

Lys

Ser

70

Trp

Ile

Gly

Pro

Pro

150

Asn

Arg

Gln

Arg

Gln
230

Ser

Pro

Ile

55

His

Leu

Ser

Met

Val

135

Leu

Thr

Asp

Arg

Val

215

Val

Arg

Asp

40

Cys

Gln

Gly

Glu

Thr

120

Ala

Ile

Gly

Gly

Ala

200

Lys

Pro

Ser

25

Leu

Ser

Phe

Ile

Ala

105

Gly

Lys

Ala

Leu

Tyr

185

Asp

Lys

Glu

10

Leu

Ser

Asp

Pro

Cys

Ala

Ala

Tyr

Gly

Asp

170

Val

Lys

Pro

Val

His

Glu

Phe

Thr

75

Leu

Val

Ser

Gly

Arg

155

Thr

Leu

Ile

Ser

Gln
235

Ala

Ser

Pro

60

Glu

Pro

Met

Ser

Thr

140

Gln

Leu

Ser

Leu

Gln

220

Ile

Arg

Gln

45

Asp

Leu

Gln

Met

Ile

125

Glu

Arg

Gln

Gly

Ile

205

Gly

Thr

Ala

30

Arg

Ser

Tyr

Arg

Gln

110

His

Glu

Ala

Leu

Gln

190

Leu

Leu

Glu

15

Thr

Thr

Tyr

Glu

Tyr

Thr

Met

Gln

Cys

Gln

175

Lys

Val

Ser

Ile

Glu

Val

Trp

Ala

80

Gly

Ile

Asn

Lys

Phe

160

Ala

Val

Arg

Leu

Pro
240

236



Lys Met

Trp His

Arg Met

Glu Ala
290

Ser Asn
305

Ile Gln

Met Met

Gly Glu

Glu Gly
370

Lys Glu
385

Ile Ala

Val Leu

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

<400>

atccgttcat ttcaataaac cgggcgacct cagccatccc ttcecctgattt tccecgetttcec

Gly Arg Ala Ala
245

Val Ser Met Glu
260

Ile Leu His Gly
275

Leu Gly Leu Gly

Asn Arg His Val
310

His Pro Leu Ala
325

Ile Tyr Gln Ala
340

Tyr Ala Asn Ala
355

Cys Glu Arg Ala

Tyr His Val Glu
390

Pro Val Ser Arg
405

Gly Leu Pro Arg
420

137
4314
DNA
plasmid DNA

137

Val

Asp

Met

Phe

295

Phe

Asp

Ala

Gly

Ile

375

Arg

Glu

Ser

Asp

Arg

Asn

280

Ala

Gly

Ser

Arg

Lys

360

Leu

Tyr

Met

Tyr

Thr

Val

265

Ala

Ala

Arg

Trp

Leu

345

Tyr

Thr

Leu

Ile

Asn

250

Gly

Glu

Leu

Pro

Met

330

Tyr

Leu

His

Arg

Leu
410

Ser

Glu

Arg

Arg

Ile

315

Lys

Asp

Ala

Gly

Glu

395

Asn

Leu

Glu

Ile

Arg

300

Gly

Leu

Gln

Ala

Gly

380

Val

Tyr

Phe

Asn

Leu

285

Ala

Gln

Glu

Gly

Glu

365

Met

Phe

Ile

Phe

Glu

270

Ile

Ala

Asn

Ala

Tyr

350

Ala

Gly

Ile

Gly

Asp

255

Gly

Gly

Leu

Gln

Ala

335

Thr

Ala

Tyr

Pro

Glu
415

Asn

Phe

Ala

Tyr

Gly

320

Arg

Gly

Phe

Ala

Arg

400

Arg

237



agcgttcggce
tattgacatc
gctgcttcat
gcggtgecte
gtcgtgaccg
aattaagcgg
tatggtgcac
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcttacce
ctcacgctgt
cgaaccccec
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc

gccagttaat

acgcagacga
gtatgccttg
gcctgceecect
cggcgggceca
cctacggcgg
cctgatgcgg
tctcagtaca
cgctecggteg
tccacagaat
aggaaccgta
catcacaaaa
caggcgttte
ggatacctgt
aggtatctca
gttcagcceg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcec
tcagcaataa
gcctccatcec

agtttgcgca

cgggcttcat
agcaactgat
ccecttttggt
ctcaatgctt
ctgcggcaag
tattttctcc
atctgctctg
ttcggctgceg
caggggataa
aaaaggccgc
atcgacgctc
ccecctggaag
ccgectttet
gttcggtgta
accgctgege
cgccactggce
cagagttctt
gcgctctget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc
accagccagc
agtctattaa

acgttgttgc

tctgcatggt
agctgteget
gaccaaccgg
gagtatactc
catgctgcag
ttacgcatct
atgccgcata
gcgagcggta
cgcaggaaag
gttgctggcg
aagtcagagg
ctcecetegtg
ccectteggga
ggtcgttcge
cttatcecggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actcccegtce
aatgataccg
¢ggaagggcce
ttgttgccgg

cattgctaca

tgtgcttacc
gtcaactgtc
ctcgacgggg
actagacttt
aattctagag
gtgcggtatt
gtttecagett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctectectg
agcgtggegce
tccaagctgg
aactatcgte
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag

ggcatcgtgg

agaccggaga
actgtaatac
gcagcgcaag
gcttcgcaaa
ggccegggtt
tcacaccgca
cctegceteac
caaaggcggt
caaaaggcca
ggctccgcecec
cgacaggact
ttccgaccet
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagecgat
ctacgatacg
gctcaccggce
gtggtcectge
taagtagttc

tgtcacgctc

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

238



gtcgtttggt
cccecatgttg
gttggccgca
gccatcecgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc
gaaaaataaa
agaaaccatt
tgctcaatac
gaatactcaa
ctacatctca
caaagccggt
gacagtcaac
cggcagttct
aacggacatc
gccgagtcat
ggtgcacagc
cttcttttcc
tacgagaccg
ctcggtcagg
gagtcggaca
ttcgacggca
gcactcgcca
cacgatctca

agtgcatccg

atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg
attatcatga
gcaaaccgcc
gctatgcatc
tggctaaaca
gccgtcettet
aacatcatcg
ggtggtgagg
ggtggctcga
gggcggcetge
gttgtcgggc
tgctctatac
gcagtcactg
agccatggaa
ttattgcctc
atgtccttcc
aagccggtca

tctccecatat

gcgagccegge

tcagcteccgg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgcecec
tcatcattgg
ccagttcgat
gcgtttctgg
cacggaaatg
gttattgtct
ttccgegeac
cattaaccta
tctececeegeg
aagcttacat
agtacgacga
acgtcaagac
ggcgcaccgt
gtgcgatcgt
ttcgagtgcec
cgtatgcaaa
cgattacgca
caggcctccea
atgaagtatg
atacgactcc
caagatcaag
acaccctcct
caccgtgacc
ctacgcggcet

gattccaaat

ttcccaacga
cttcggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttcet
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttcceccga
taaaaatagg
cgttggccga
atgccaccag
aggggactcg
ctctgtecceeg
caacccacgc
tgggattcgt
ggccgegtte
gatggcgaac
ctctgttgag
ctgtccteet
ttagacctcc
aaggtcatcc
aacggcggge
atcctgcegeg
ccgtggacge
gacggcagcg

atcaaagacc

tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttce
tacatatttg
aaagtgccac
cgtatcacga
ttcattaatg
ggctacgaaa
gttctgacaa
cagaccctga
aacaagaact
ggtggcgtca
aacttcctgt
agcatggagg
ggtgagtcct
ttcttgcttt
gcctctteac
ccatgcecctg
tcaatatcgg
gcgtggaaac
catacaagca
ccgacgtaat

tactgaaccc

ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcegecaca
aactctcaag
actgatcttc
aaaatgccgc
tttttcaata
aatgtattta
ctgacgtcta
ggccettteg
cagcgcgtta
catcaatggg
ccatgcteeg
tggtctgcga
ggtcgtgegg
tcggtgtagg
acggtctaag
gtcaggagac
tcgectcette
ttatactata
caaatccgtc
gcgccagtcec
ctactacaac
caccgtcgcec
cgatttcgge
gcgcgacatc

gaacatcaaa

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

239



gctgttaaca
taccttgaga
gcgccgatta
tctgtgatceca
aacatcgata
gaagagtatg
agactcagtg
gtggtgactc
aactgtaaat
cgtagaaccg
gcgtttccag
caaatgtgat
gcagtctcat
atagcataca
<210>
<211>

<212>
<213>

138
DNA
<400> 138
atccgtteat
agcgttecgge
tattgacatc
gctgcttcat
gcggtgectce
gtcgtgaccg
aattaagcgg
tatggtgcac
tgactcgctg
aatacggtta

gcaaaaggcc

5664

tgaacgagct
aatggcggga
cgcctaccge
acctgctgga
agaagaatga
atccggaggc
aagagaggac
catagctaat
aagcgctgaa
aagagatatg
tctagacacg
ctaaggatgg
gctgccacag

ttatacgaag

plasmid DNA

ttcaataaac
acgcagacga
gtatgccttg
gcctgecect
¢ggcgggcecea
cctacggcgg
cctgatgcgg
tctcagtaca
cgcteggteg
tccacagaat

aggaaccgta

ctgggacacg
ggctgaagaa
tgcggtacgg
tttcacgagc
gagtttcaag
gtaccatggg
gttggcgatt
aagtgtcaga
gtgaccatgc
acacgcttcc
tataacggca
aaagcccaga
gtgactctgg

ttatggatcc

cgggcgacct
cgggcttcat
agcaactgat
cecttttggt
ctcaatgctt
ctgcggcaag
tattttctcc
atctgctctg
ttcggetgeg
caggggataa

aaaaggccgc

catctccaga
aaggccggga
catgaccagt
gtggttgttc
gcggttagtg
gcaccggttyg
gcagaggaag
tagcaatttg
catgctacga
atctctcaaa
caagtgtctc
atattggctg
atggccccat

actagtgaat

cagccatccc
tctgcatggt
agctgtcgcet
gaccaaccgg
gagtatactc
catgctgcag
ttacgcatct
atgccgcata
gcgagcggta
cgcaggaaag

gttgctggcg

agtggaatta
aggaactgga
tccggtacta
cggttacctt
agcttgatgc
cagtgcaggt
tggggaagtt
cacaagaaat
aagagcagaa
ggaagaatcc
tcaccaaatg
ggttgatggc
accactcaac

tcgtttaaac

ttcoctgattt
tgtgcttacc
gtcaactgtc
ctcgacgggg
actagacttt
aattctagag
gtgcggtatt
gtttccgcett
tcagctcact
aacatgtgag

tttttccata

ccagatggag
cgccatcatc
tgggtatgcc
tgcggataag
cctcecgtgeag
tatcggacgg
gctgggaaat
caataccagc
aaaaacctgc
cttcagggtt
ggttatatct
tgcttcgagt
ataacttcgt

gat

tcegetttec
agaccggaga
actgtaatac
gcagcgcaag
gcttcgcaaa
ggcccgggtt
tcacaccgca
cctcecgcectceac
caaaggcggt
caaaaggcca

ggctccgecc

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4313

60

120

180

240

300

360

420

480

540

600

660

240



ccctgacgag
ataaagatac
gccgcttacce
ctcacgetgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
cceccatgttg
gttggccgca
gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga

ttattgaagc

catcacaaaa
caggcgttte
ggatacctgt
aggtatctca
gttcagcceg
cacgacttat
ggcggtgceta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcee
tcagcaataa
gcctceccatcec
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga

atttatcagg

atcgacgctc
ccecctggaag
ccgectttet
gttcggtgta
accgctgege
cgccactggce
cagagttctt
gcgctctget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgce
accagccagc
agtctattaa
acgttgttgc
tcagctccgg
cggttagcetce
tcatggttat
ctgtgactgg
gctcttgeec
tcatcattgg
ccagttcgat
gcgtttectgg
cacggaaatg

gttattgtet

aagtcagagg
ctcecectegtg
cccttecggga
ggtcgttcege
cttatcecggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actcccegtce
aatgataccg
cggaagggcce
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc

catgagcgga

tggcgaaacc
cgctectectg
agcgtggcgce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcegttg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttcc

tacatatttg

cgacaggact
ttccgaccct
tttctcatag
gctgtgtgea
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggte
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcacecggce
gtggtcctgce
taagtagttc
tgtcacgcte
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcegecaca
aactctcaag
actgatcttc
aaaatgccgce
tttttcaata

aatgtattta

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1220

1980

2040

2100

2160

2220

2280

2340

241



gaaaaataaa
agaaaccatt
tgctcaatac
gaatactcaa
ttcgggttca
cgcattacgt
tcgtgcettgt
gtggtttcca
tagccgatat
cgccagggca
ttggtgaaga
taaaaagcaa
cgaaggactc
gaccctccat
cgtacaggaa
cgatgacgcc
accagttctt
ccatcagggt
tggttgtcag
atgtttcgta
ggcaacggtg
gaccaacggg
cggcgtcagg
tagtcccata
ctgggcgatt
ggccgccagce
tgaaaggatc
gactttccat

ttcccaggat

caaatagggg
attatcatga
gcaaaccgcc
gctatgcatc
gtaggtcttt
cggcgcetgee
atggcgtcca
cgccegegeag
tgagcccgcee
tggggatgac
ggcggaggtce
gaaaggagga
accctcaaca
gctgttegec
gttgaacgcg
accacgaatc
gttgcgtggg
ctgcgggaca
aaccgagtce
gccetggtgg
taccttgact
tctettgtge
gaagaactcg
aggtggcgtt
gctgeccegtt
ttggacacaa
ccecgatttet

tcatcaggga

tgaggcatgg

ttccgegeac
cattaaccta
tcteceeegeg
aagcttgtcc
gatatttgga
gtcagccgeg
cggggtcacg
gataggaggg
gttcttgatc
cttggagtcg
taacatactt
cagtggaggc
gagtgcgtaa
atctttgeat
gccggcactc
ccaacgatcg
ttgacggtgc
gaggtcttga
ccttegtegt
catatgttag
cgaagctggt
tttgcgtagt
tgggcgcagt
gttacatctc
tacagaatgc
gatctgcagc
ttgggaaatc
tggtttttge

tgatgtctgc

atttcceccga
taaaaatagg
cgttggccga
cagagctcgt
atcgccggcet
tagatatggg
gtgtgaccgg
tgtggaagga
ttggaggcaa
tatttccatg
catcagtgac
ctggtataga
tcggccececgac
acggcagccg
gaatcgagcc
caccctcacc
gcccgatgat
cgtagaagac
acttgtttag
ctgacaaaaa
ctttgagaga
attcatcgag
ttgtctgeac
cctgagaggt
tagcgtaact
ggaggcctct
aataacgctg
gaggcgggcyg

tcaagcgggg

aaagtgccac
cgtatcacga
ttcattaatg
tcatgttaac
cgccecggatgce
agatgagatc
ctttggcgag
cattgccgtce
taatgtccga
gctcctgacc
tgccggtcete
gcaggaaaag
aacgctgtgc
cccatgacte
accgatgtcce
accagaactg
gttgttgact
ggcaccggct
ccatgagatg
gggacatcta
gatggggagg
ttcecettgee
agaagccagc
agaggggacc
tccaccgagg
gtgatcttca
tcttccgecag
cgcttatcag

tagctgttag

ctgacgtcta
ggcccttteg
cagcgcgtta
agctttgatg
actgatgtcg
gtggccgaaa
tgcggcgacg
gaagttgtag
ctcggactgg
gaggacggat
gtatatagta
aaggaagagg
accgtctect
ggccttagac
gttcctacac
ccgecgcacg
gtctcgcaga
ttgcggagca
tagcccattg
acgacttagg
ccatggagtg
tgcgcgagag
gtcagcttga
ctactaactg
tcaactctcec
gttcggcctce
gcagcgtctg
cggccagtte

tcaagctgcg

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

242



atgaagtggg
atggatgtag
tactgaagat
tatggcaaca
gacagacggg
caccggatgg
cggectttec
cagatgccgg
gagaaggtac
ggttaatggc
ttactgccgg
acgaggggca
atcatccact
ttctectetge
atgctatacg
ccacgggtcec
gaatctggat
caggatctcg
aatagctcca
tcatctgcaa
gagaagaata
ggtcgtcaag
tgtctctaat
ttccgtcacc
cctacaggac
tacaatagta

catgcggccg

<210> 139

aaagctcgaa
caaagtactt
gggaaaagaa
aatgttggac
gcaaagctgc
gtcgactgcec
ggtttcatac
atgggccaat
tatctcgtga
atgctatttc
tgattcgatg
caccagcctt
gcacctcaga
gtccgtecegt
aagttatcct
caggagcttg
ataagatcgt
ataagatacg
tgtcaacaag
tgcattaatg
gcttagcaga
agacctacga
tgtactttga
agccctgggt
acacattcat
accatgcatg

ctagtttaaa

ctgaaaggtt
acttagggga
agagaaaaga
tgacgcaacg
ctaccaggga
agcttgtgtt
accgggcaaa
tagggagctt
atcttttacc
gccgacggcet
aagctccata
tccacttcgg
gccgccagag
ctctcecgeat
gcaggccgac
agatccactt
tggtgtcgat
ttcatttgtc
aataaaacgc
cattgactgc
gctatttteca
gactgaggaa
catgctccte
tcgcaaagat
cgtaggtata
gttgcctagt

cgat

caaaggaata
aataaaggtt
aaagagcagc
accttgtcaa
ctgagggacc
cceggtetge
gcaggagagyg
acgcgecggg
agatcggaag
atacacccct
ttctccgatg
gg9cggagggyg
ctgtctggcec
gccagaaaga
gccgaccaac
aacgttactg
gtcagctccg
caagcagcaa
gttttcgggt
aacctagtaa
ttttcgggag
tccgetettg
ttctttactc
aattgcatgt
aacctcgaaa

gaatgctccg

agggatggga
cttggatggg
tggtggggag
cceccgecgac
tcagcaggtc
gccgctggec
cacgatattt
tactcgctct
caattggact
ggcttcacat
atgcaataga
cggceggtee
agtggcttat
gtcataactt
accgeccggte
aaatcatcaa
gagttgagac
agagtgcctt
ttacctcttc
cgccttcagg
acgagatcaa
gctccacgcg
tgatagcttg
ttcttecttyg
tcattcctac

taacacccaa

aggatggagt
aagatgaata
agcaggaaaa
acaccgggcg
gagtgcagag
agctcctgag
ggacgcccta
acctacttcg
tctgtaccta
tcteettege
ttcttggtca
cggattaata
tactcagccc
cgtataatgt
cgacggcggc
acagcttgac
aaatggtgtt
ctagtgattt
cagatacagc
ctccggegaa
gcagatcaac
actatatatt
actatgaaaa
aactctcaag
taagatcgta

tacggcgege

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

5664

243



<211> 46
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 139
ccttcecgeccga ctgacgaccg cgatttaata agtcagaccg gatgtg

<210> 140
<211> 55
<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<400> 140

gcactggtct ctagtgatga attactgtcg gaaaaagggg gggatatggt tagag

<210> 141
<211> 31
<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 141
atgccatcac ctcctectga ttgggttaaa g

<210> 142
<211> 25
<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<400> 142
ccttegecga ctgattacag cttgctcttg gocggctcat tcettgag

<210> 143
<211> 25
<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 143
cggatgttag ttggaagctc tctgg

46

55

31

47

25

244



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

<220>
<223>

<400>

144

21

DNA
Artificial

Synthetic oligonucleotide

144

gccacaggtg actctggatg g

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

<220>
<223>

<400>

145

21

DNA

Artificial sequence

Synthetic oligonucleotide

145

gtctctccge atgccagaaa g

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

<220>
<223>

<400>

146

25

DNA
Artificial

Synthetic oligonucleotide

146

ctggacttcg cagagggcca tctgg

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

<220>
<223>

<400>

147

25

DNA

Artificial sequence

Synthetic oligonucleotide

147

tctgtctgat ccatcgtaca gctgg

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

<220>
<223>

148

25

DNA
Artificial

Synthetic oligonucleotide

245

21

21

25

25



<400>

148

acatgtggga tctcgggtca cgggg

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

<220>
<223>

<400>

149

25

DNA

Artificial sequence

Synthetic oligonucleotide

149

gaaccggtgg cacatgcatt gttgg

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

<220>
<223>

<400>

150

25

DNA
Artificial

Synthetic oligonucleotide

150

cacattagaa agcagggaca cctgg

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

<220>
<223>

<400>

151

43

DNA

Artificial sequence

Synthetic oligonucleotide

151

ccttcegecga ctgacgtggt ttaaggaact gggtcattcc cac

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

<220>
<223>

<400>

acttactcgc aggcgcaagt tcataaagat gttagtaacg gatttggacc tgataagtc

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

152

59

DNA
Artificial

Synthetic oligonucleotide

152

153

30

DNA

Artificial sequence

25

25

25

43

59

246



<220>
<223>

<400>

Synthetic oligonucleotide

153

atgcaggccc cacggatccc tcgatttcectg

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

<220>
<223>

<400>

ccttcecgecga ctgatccecccg cacataatta aggacgatct atgaaaag

154

48

DNA
Artificial

Synthetic oligonucleotide

154

30

48
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