<110>

<120>
inte
<130> 2522
<160> 55
<170>
<210> 1
<211> 648
<212> DNA
<213>

<400> 1
cgaccgagcg

ccgccgegcece
agagtttggt
gtgcattgtg
gcgcgagagce
gatgagaggt
gaccgcgcac
gaccagggct
ccaggccgcece
gggtataaaa
ttcectetee
<210> 2

<211> 1033
<212> DNA

<213>

<400> 2
agcttctecg

aatctgtcag
gttcatcttg
tgttcactaa

gatcaccgcc

rest

6WO

cgcgccacce
ccgtcgggeg
tagaaagggg
ttcaattctg
ctcttcggtg
agacagggtc
ctgcaattgce
ggtggtggcg
gccgatgtgt
gcgcgecgec

catcgcatcc

gccccgaatce
aagtgagccc
ggctcactga
cttaacgccg

catgaacggg

SEQUENCE LISTING

DSM IP Assets B.V.

PatentIn version 3.2

Schizophyllum commune

agcctatccce
agcgggtgta
aacaccatcg
acctgtggca
tgagattagt
gcagcccagg
gcgcatggat
cccgacggga
tcatccegtt
cgcegtetece

catcacacaa

Schizophyllum commune

gaacggcagg

tctecgtcacce
tgcactgagc
ggtattcagg

ggaaacgggg

gcgcgggteg
tctacgaacg
cggacggccc
tgtaaggaac
aactgtactg
tgcgagaagg
agaatagagc
ctggctggge
ttgtcagtat
ctctttctece

taatgcccat

atgtgtgggc
ctgtacagct
tcgaccggag
gcagcttctce

aggggtgcgt

ggacccaaaa
gaactgggag
agtgctctgg
gtgctcggga
cgaagccgceg
actgcgaagg
gtcgceceteg
atttgcagat
cgatcggatc
agcactccca

caccatgg

gtgtccaata
tcgctgagtt
aactaaatga
tatgttgcgce

ttggtacgtc

A recombinant host cell for the production of a compound of

taagcgggcc
gcgactcgga
dcagctgagc
tcggagggtg
gaggggttag
actgttcttc
agggggactc
ggcgcgeagt
tttcgggegt

tccagagcac

ttgccatgaa
gaaaagcagg
ccagccggag
ctacgacgta

tttacgtctg

60

120

180

240

300

360

420

480

540

600

648

60

120

180

240

300



gctatgttgt
gtgtcgtcgg
aggtgcgatt
ccaacacgcc
cctgcectaat
cacagagcct
tgceectteg
cttcccteceg
ttcaaaggcg
tgcagacttg
ggaagaaaat
tctccagtceg
acaacctgcect
<210> 3

<211>

<212>
<213>

DNA

<400> 3
agatctccga

ggcagcgacyg
gctcgtcecceca
Ccgaaagtccg
tgggaagaaa
ttgccgcaga
caatcagtgg
gcggcaagca
ctccgagaga
gggcgagcag
atggctcttg

catgtcgtaa

2527

attgaccagc
atgtccactg
cctectacgaa
ttcgccgagg
tgtatagacc
tcccactcag
ccgctcecgaca
cgtcgtcatg
tagcgaatga
ggtgacgata
aatttacggg
aacaccccag

cgc

accagaaatg
tatcttgatc
cccataggceg
ccattggtag
cgtctgcgge
ggccggegygyg
gtgtcctacg
tcatgatgct
ccagtgtgcg
aggacgatca
gtagacattc

ctttttctga

gtctgcagaa
ttgaggccat
tgggaagggg
gtgcgtctcece
ggccaacaac
tcggegecte
cgtcgettgg
cacgcagcgt
atagcaggcg
acttgaactc
agcctcececca

ttcaactacc

Pycnoporus cinnabarinus

cgattgcgtt
catcattgac
tgcaccggcece
cectgtegtg
ccatcatccce
cgacatgcac
ccgccacgat
ctcecgatteg
caacgttcct
tcggattgca
gcggaaggtg

cctegteggt

gatgggcacg

ccttttgcta
cttagatgga
gcggacattce
cttgctgacg
cctcaatcaa
aagagcccgg
taatgttgct
cgcggggacce
agacgcggcg
ggtataaaag

cagcccttece

caggcccaat
tcaccggcat
ggcgtgcgece
gacgcgeggce
ttcaccggat
agcgaaggtc
ggtcggggag
ggaagcctgg
ggcctggaag
ggaaccatcg
tcctagatgt

ggtacgcatg

acgatgcgcec
gacagacgga
gagtgacacg
acctcagttce
cccatcataa
tcccactaac
gcacgggcgt
gcaggcgagce
tggcacgcgce
aatgaatatc
ccectcaccece

ttcetteget

taagaataaa
cggcgtcaac
attgaggtac
gatgaaacgt
gacaaggcgg
cgttgcggat
cgtaggcgcec
tgcgatgctg
actttaaagt
gcatcctcag
gagcgggctt

gcaggattga

gagccggceca
agagctttgg
tctgagctcece
attgttctga
cagtgccctg
tcgeeggcetce
ccgcteececece
cgtaagtata
ggcatgaaca
caaacgcgcg
gctcactctt

atcctteytt

gctgcgtcag
accaaagcaa
atgagcgggg
ttcccaccat
cgtcgcgect
gggaagcagg
ctcccataag
gagagactct
gagtgtagaa
cctgggaagg
cttggatgat

gcattacggt

360

420

480

540

600

660

720

780

840

900

960

1020

1033

60

120

180

240

300

360

420

480

540

600

660

720



atgcctcececa
acgctctcaa
taaggaacga
tacagacgct
tgcaccatac
gcccaccgga
ccttgttcaa
tccetggtgt
cccagttett
ctgacattcg
cgattggcgg
atcatatagc
tggacaaggc
tcaggcaaca
aaatgcgcac
tcaccgceccge
ccctetattg
gcaatccaga
gtcagcctgg
agcgtttttt
cgcccagagg
acggcagata
aaggcttgtce
gcecgecettte
cgaacaattg
cctettegte
catcaggacc

gagtaggtct

ttcataaacg
ggcctaggcet
cttgtcatgg
agtacgggaa
tctttatggt
tagggtgtgg
tgaatatcat
gtgttgggcec
tgcgagcggce
ggatacctga
acggatagct
ggctcaactc
cgagctatga
gtctcggaaa
acacggaggc
cccgaccgac
accaactcca
cccttagecg
ccagtgcgta
gctttattte
tattgggctc
aatcggccgg
agtcaggtcg
agggcaagat
acttaccgac
ccgcectettt
agaccagtct

ggtcactctg

ataacccctt
attcacacct
gatcacatga
gtcgacatcc
gagttgttcg
cggccgcaat
gggtcacatg
gaacaggtac
acaggcaggc
agcccttcag
gtatttcctc
tacctcgaat
tagcttgcete
aataagaaga
tttaggagat
tctctctett
cgagaaagca
gttcgttact
gtcccgtcetce
tgctgtttct
gtcagattcc
aaatgctata
gtcgagtgge
agatcctccc
atcctccggg
tcgctctcac
caatgtctgg

gtgcaccgtc

ccttcaggtt
ccttcgcaac
agtgcagcat
aagcgttcag
tgagtggtat
attcatcgcc
tggagacggt
gttgcaggaa
atcgcgcaac
gtacggagcg
tctcaccatt
gtccaaacac
ccgaagttgg
atattgtagg
gaagcgccecg
tcccagcecatce
ggaacagctt
catcgttatc
tcttgctgca
atagacacca
cagtttttcet
gcccttecata
tctcacgaag
atcatcccct
acgcgcaaat
gcattccegtg
taccggcaca

gcttacgctg

ggtcatctcc
atccctattc
actgttcgcece
tcaccacatg
acagtcattc
tggcaatagt
taaacagcgt
caccaatatc
agatcccagc
aagaggtggg
gggaagatgt
ggcgggaata
taagtcccgce
tgcgtgtagg
tgagcggtaa
atgtctcgge
ccttgtctcet
cctgeegceca
ctagagaagc
taggggcaaa
cctcggtctg
gcccecgcetatg
agcgtcaact
actgcgctca
gctgttcgac
tggttcgcge
atggtgacac

accttcggga

atagagcggc
acggtgtctg
ggtctcgcag
gcaaaaaagc
atgagggaat
cgatgtgcgt
tgactgtgaa
tcttcggcag
catccggcecet
ctctctgcag
gaaaggctcc
cttatttatg
aatctgcggt
cgtatcgceccecce
gggagttggt
gcaaacttta
catgacgtcc
tggtagtgga
cccatgagac
cgatcctgca
aatcggctgce
agagtcgcaa
tcgcgcecgaca
gcgceccggtac
ggaacgtaat
gacggccgcet
tgcggcaact

tactgtcctg

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



cagacatctg gagcgcecctgt ctttcccecta gtataaatga tgtctgtccg caggtcecttg

aagaccgctc gagtcccact tgagttttag gtaggacctg tccaccaaac ccctcectttet

gatcatg

<210> 4

<211> 2629
<212> DNA
<213>

<400> 4
aagcgggtcet

gctcctcagg
actgagtaag
gtacagactt
cgaagacaac
ttcagtcatg
ggccaacgct
cgatggcttce
tggacaaaaa
gctagggcga
agactactag
tcgctagcac
cgtcaaccag
ccaagcaggt
ttgctaggga
gggccecctteg
ggtgagcatt
gacactgtca
ccgtacgcett
gcttggcgeg
tgatctggca

gtcgctggcet

ctcceccegectce
gccagaccag
gctcgtcggt
caagggcgtce
tcgagtcecca
tccagattcce
gccatcggtce
agccgcgagg
gtgagtacat
ccgttteccag
tatcgtaaga
tggcatggct
tgcecccatceg
aatgagattt
cgttctggta
tcgtctacga
aaatgtcccg
ttacattggc
tcttttgggce
gatgcaactc
gttatcaagg

ctgacacttg

Pycnoporus cinnabarinus

tgttggectcet
tgtcaatgtc
ttecetgecece
tgtacttgcg
cttgagtttc
aatctctect
ctgtggcaga
ctgttgtggt
attcctaget
ctgaatgtca
tatatacact
tcttccageca
cttcgggceca
gacccgttcet
tcacagccat
ccccaatgat
tgaccttccee
cgactggtac
atctcggcgt
tcatcaacgg
tcacgcaggg

ttcttcececge

cacgcattcc
tggtgccggt
gccgcttatg
tagtataaag
gacgaggaca
ctecetttgte
cttgaccctc
caatgggatc
tacgaggggt
tcgacaatct
ctctgttgac
cggtacgaat
ttcgttettg
ttcattcggce
ctttccaccc
cctcaggcta
tacgttctca
cacgtcgccg
ttcctgtggg
gctgggtcga
caagcggttce

aggtaccgat

gcatggttcg
gcagtggtga
ctgaccacgg
gatgtcgctc
tcectttecag
ctcgtctcecte
accaacgccg
accccegcete
attcacgtct
gacgaaccat
gccctctege
tgggccgacg
tacgacttcc
gggcctgage
agtactgtga
gcctgtatga
tgcttccacc
ctaagcttgg
ctcattctcg
agccceccecggta
gtatccacaa

tcegtttggt

cgcgacggec
cagtgcgaca
gcgtgttgcet
gagagccgtt
cgacccttcet
ttgccgetgt
cggtcagccc
ctctcattge
gaccgaactg
accatgctga
tcatacgcgce
gtgtgtcgtt
aggttcccga
tcctectetet
tggtttgcgg
cattgacaac
gctctcagat
cccacgcectte
gggatcatag
ctaccactgce
tcgeectceca

gtcecetttet

2460

2520

2527

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tgcgacccga
tcagtgaata
tcettegtgg
tcatacagct
tcggaaacgt
ccgaggtgga
tgcatccccet
atgcaaactg
ctctgaacat
gatgtccttg
cgtceceggtt
cggcagcgtce
caatgctccet
tctgatgatg
ccggaagcag
agcccggaga
actgccacat
cagacacggc
acgcacttga
tacgctggac
cggcttggat
ttgtatgtag
<210> 5

<211> 25

<212> DNA
<213>

<220>
<223>

<400> 5

accacacctt
ctcagcccect
taagtggaag
ggatgctagc
cggattcgece
gcctaccacg
cacccctatg
atggggtgca
ggtcttcaac
cagaacggca
ctgctccaga
tacgttctcc
ggcaccccte
agttgatagc
cgagtacaac
caacgtcacc
cgacttccac
ggcggtcaac
ccecagegat
ttccatcggt
gaaatggacg

aataatttcc

Artificial

primer

tagcatcgat
cgaagttgac
ctcgctgaca
cagcccgtceg
ggtggaatca
acccaaacca
cctgtggtgce
tatcagcctg
ttcgtgagcea
ccaacttctt
ttctcagcgg
cgagcaactc
accccttecea
taacaatcac
tacgataacc
atccggttcece
ttggaagccyg
cctgtcecccece
ctctgagegg
tacggattta
gtccgtecga

agggcaatca

ttctgaccat ggcgaggttc cagtc

ggccacacta
tcgattcaga
tcatgceggt
acaactactg
actctgctat
cttcgacgaa
gtgtctccta
gtcgtccecga
ttgcettcge
catcaacaat
tgctcaggec
gtctattgag
cctgecacggt
accagcacac
cgatcttccg
agaccaacaa
gttttgctgt
agtcgtggtce
tatcggtggce
cggattcggg
gcttcattgt

actcgacgcect

tgactgtgat
tcttcgecge
gatagatttc
gatccgtgcet
tctgeggtat
gcctctecaac
aggcccatcet
ggccggtggt
gccattgtgg
cactcctttg
gcgcaggace
atctccttec
gtacgtccgg
cttcgetgte
cgacgtcgtg
ccececggeccee
cgtcctggece
ggatctgtgc
attatttgga
ttaacattat
gcttcatgtt

atcgatcac

cgaggcggac
ccagcggtac
tcacacattg
aaccctgcett
gacggcgcac
gaggctgact
cactgattgg
gttgacaagc
gacaatatct
tcccaccecte
tcgttccegga
ccgcaactgce
tcectegegea
gtccgaageg
agcaccggcec
tggttcctcee
gaggacactc
cccatctacg
aaacgttgaa
gtacctcata

aacaaaaggg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2629

25



<210> 6

<211> 30

<212> DNA

<213> Artificial

<220>
<223> primer

<400> ©
acagtaactg attcagctca gaggtcgctg

<210> 7
<211> 34
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 7
acccectett tctgaccatg gcgaggttec agtce

<210> 8
<211> 36
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 8
taacccgggce gctcagaggt cgctggggtc aagtgce

<210> 9
<211> 25
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 9
tctgatcatg tcgaggttcec agtcc

<210> 10
<211> 27
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 10

30

34

36

25



gtcttcaagg acctgcggac agacatc

<210> 11

<211> 30

<212> DNA

<213> Artificial
<220>

<223> primer
<400> 11

accaagctta gatctccgaa ccagaaatgc

<210> 12

<211> 33

<212> DNA

<213> Artificial
<220>

<223> primer
<400> 12

gactggaacc tcgccatggt cagaaagagg ggt

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

13
2000
DNA

<400> 13

cctcaagctg
gtactacgac
gcttagcgat
ctgcatggag
cctetttggg
gtttgttcat
ggcactacgc
gccagctgat
acagcatccce
agacgatcta
atcctgattt
cgaactgttt
ttcttgttga
ctgatgctgt
ctatcctgca
agccgtgtga
ccccatacge
gcttataaac
tctttaggtt
gtcccttgta
tcggggtgaa
tcacacggtt
cgctggatcce
ccgcacatcg

tggcccagece
agtttgatcg
cccagcatct
aacaagctgg
gagtatctgg
caacatccgce
accgtacctt
cctcaaccag
ggccaccatc
gacattggtc
ggcttgatga
gttcttgaaa
tggcggttga
cggtaatggt
cactgaacta
ctcacatgga
actgtcatta
agtaagatta
gttcataatg
gacagtagcc
gccaattagc
gctgcatcgg
ctcacggatc
gagaattgca

Aspergillus niger

ttcctcacce
aagaggccaa
gtctcttctg
gcggatgcaa
agaactcttce
aagtgcactg
gaccgacatg
aagcgctacg
agtcggaagc
cctgggagtt
cccgtgcecaa
ataatttaca
tactatatag
tgtttgacag
ggtattgatc
gcgggtgtcet
gtgaggtgct
tgagaggggg
ggctacggct
agctacttac
attggatatc
ttcaccgggt
acagagctcc
taccgttgaa

agccattttce
ccgtcecggegg
tggagatatt
ccagcacgtt
taacaacgaa
tgctctactt
gcgaggtcga
accgacttct
tggaggcgga
attgtgttcc
aagctcatga
tatatgtatc
tactctatgc
tgtgaatctt
tacatgtaga
cgcaaggata
gagacaattt
aaaagcttca
tcatggctct
tagttagcac
cacgaagtat
tgaacctagc
agctccacga
gcaatccaag

gagctggttg
tgccccaagt
ttctgctcge
caaaagtagg
tagatgtggc
gcacaaccac
ccecgggtcete
tcgggatgtg
catcaacaac
gtgtttcagc
tgactttgca
tacgatgcag
gttgtgcttg
gatctgaatc
cctcgattceg
actttagccc
aagctttcge
accaagacta
catgcctcca
agtggacaca
gatcgtcacc
cgggcaggat
agaaaagcag
caattggcag

gactccccaa
cgaagaagga
aggcagtatg
tccattccca
aagaatatcg
aatggatcat
cggcgcaacc
tggttgtcgce
99cggatggyg
attgttgtgt
tgcattttat
agggcccttg
gcgagattca
gtgatttatc
aaaccagatc
tggtactagc
ttcagccata
ttttcacccg
tcgtataatce
agccagcgaa
ctccatgact
cggagcaagt
gatgcgatcc
gtgtcatctc

27

30

33

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

1020
1080
1140
1200
1260
1320
1380
1440



cattacgtac
ctcetgettt
acttcctgtce
ccctgtatag
cgtcggeccece
atgcctttgg
ggtgttcgtt
ctgggttcgt
atgccttceccce
cacaccctta

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

14
2000
DNA

<400> 14

ctcagtcaat
gatcaaccag
ccttgagtat
actattgatt
atgatgttta
ccggatcccece
aggtgaaaga
accccacccc
ctagaactag
agaagaatac
gatcgactgg
aggtaccgtt
gtgtgaaata
gaaaagatgg
gttccatttt
ctttgcatat
cagtaggtcc
accatcacga
attcgtgetg
gagccaagca
ggttgttgag
tgcttccgag
tactgctgga
atgaggcatc
acaatcgcgg
gcttcceccatt
ttcccatcett
ccccaacaac
tcagactccg
acagtcactg
ttggacagga
gcgaaaggac
gatctcgcat
agtgtatttg

<210>
<211>
<212>

15
2000
DNA

cgtgaccttc
cttcctetet
aagtcttcca
accgtactga
tcceecggggt
ctggactctc
cctatccegtt
tctgagatta
tcgtttcecee
aagcaacatg

caactgacgg
cggaaccgga
gtcaaggctc
agattgctca
cgacgtaatc
gcgagatcgt
aggcctgagt
cttgggtgaa
cgaggaagag
cgaccgtccg
tgagatagcg
cttggtggaa
ctgcttttgg
tagctgattt
tttcatcttg
gtcatcactg
aggttgagat
gctcegtget
ttgagagcga
gatccttcect
actagcctgg
cgggtctcga
gaaccggaaa
tgcttegttt
atcctaactt
tatgccacgt
ctcactatct
ttcetegtta
ggtcttttceg
ctcgcgecatg
gcgeggtegt
atgcgtggca
ccctetetgt
tgccaaaatg

ataccctccg
ctttctcectcet
tcgactttca
cctcttecect
ctcgtctcaa
tcaatgatca
ggttgtgcag
tacggttaaa
ccacttgatg

Aspergillus niger

aattcatgtt
cagagcgtct
ggcagttggc
cacgttcatg
ggtggcacgg
tctggtatga
acggaggact
tgaatgacac
gagccagatg
gcgtcgecge
cggtgcgaca
tgatcgtgtt
tcacccacct
agcccatcga
cattgctcegt
ttgtagccag
agtcgaatgce
cccgtcecatce
cgatgcacaa
caagagtgtc
ccaaccatat
agcgggggag
agaacgccag
tcgtgggggt
agtagtgggg
cttctccecte
atcttcagtt
accgteceggt
ctatgggttc
acaggtgttc
tctgagatta
ctgattgtcc
tgctgacagt

tatttatacc
tccatcaact
tcacaagtca
agaaaccctc
tacttcatta
ggtatctcag
cattgctagc
cttgatctgg
gaatggctaa

caacttcacc
gagtgacctc
actccgtcga
cagcctatcc
agcagaagat
tgactcccgg
atgtcgcatg
aaggagcgct
accagtattt
tcgatcagcet
gtctggaatt
cgcgtttact
gctattgtta
gctctgatca
ttcectecatt
cgaattgtat
acgatgaata
gtatccagcc
gcagctaggc
tagacccgcece
agagttgagt
aggatgagac
gagcacacca
cctggatgtg
gtttagtcca
ctctcteget
atattgtttc
acgactcaca
agatgggtca
ggctcgtget
tactgtcaaa
cctactattt
ttccagacct

tgcccectecece
caacttccat
tceteteccea
gtgcaatgta
cacacgatgg
gtaaatcttg
attgctgcecect
ataataccag
caattcccag

cagaagagtc
ctggactgga
ggtatgtgta
ttcgtecttte
atcgcgacca
ggattttgcc
gcgactgcecceg
gatgctgata
ccecgctcacce
gtcggtcaat
ctgaatagcc
tgctctcact
tccaaagcaa
gcatggcatt
cttgcattgt
cttctgattg
ttgtatccct
cgccgacgeg
tgatcatccg
agccaggacc
cataataacc
aaggttcatg
ctccggcegac
tttctcggtg
gggtctcget
tgctttectt
cgaataactt
atgaggccgce
aggtatcgta
tctgttectt
acttgatcta
gacctacaga
ttgcaattac

tcceecgett
ctacttcact
tgtttgtatt
attccacctg
aagtcatgca
ggcgtggacc
gccatcgget
cgaaaggatc
tcccacctac

ggcgcecageg
aacgcatggg
tttccaagcece
ggcacgcctg
ttatccgtac
tctttgcagg
taagtccacc
aactggctgt
ctgcgcacga
ggtgacagtt
tgcatattcg
aatcgcccgce
gcttcattca
tcactttgtt
tttatccectt
gattctaccg
acagtaacat
gtaaccgata
atccgaagca
gaagacatcc
ttgtccgttg
atgaggtggt
aggatctcca
agggaagacg
tgaccccecgcet
tccetteate
acttcttctt
gcacgcagga
caatagtata
tccttetggt
gataatacta
agacgagagg
cctcgacctg

1500
1560
1620
1680
1740
1800
1860
1920
1980
2000

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2000



<213>

<400> 15

gaccgacctc
agcaagaaat
tataagtagc
gcaagaggat
gtggccacga
cggctgactg
tgggagggat
ccgcecgecgac
atgtatccaa
tgggggaagt
tgtgctattt
gcgctcecgta
aggcatttcc
cctectteca
tcagaaactc
agaagctggce
ccaagtgggg
tggtttttte
ggtctctatt
ggcceggtgt
ggagggaccc
gggaaaaaag
tacggaataa
tgaatgagag
aaccattggce
ggtgtgtatg
cggtggaatg
cgccaaacac
ccaaagacag
acaccaaaca
ccgacggggyg
ttatgtccceg
ctccttectt
caccacaaac

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

16
1992
DNA

<400> 16

ctcgaggatt
ctgcctgtge
gatggtacaa
atgaattatc
tccgecgaacce
gaggcctttg
tcecgtttttg
ttccgggggg
aagggacagc
accctagcett
ccaggcattt

gcgttgtegg

ggaaatggat
taggagaaga
agacggatgt
aaaaattaca
taacaagcaa
tgtgggatat
tgggttgget
ccceccectga
aaagctatat
cgtttttttt
gcgagctagc
¢ggagcegygg
cgagggagca
gccgacgegyg
cggtgctggt
catcatatta
gtgtaccact
ccttetttge
gcttgtctcet
cagaagcgga
gtagagacaa
gaattgaacg
tccecatcaga
agtaagccaa
tgtaccagta
tgtgtatgtg
cccactgcett
ggtgtaaggg
acacaaacag
aaaaagtagg
ggctgggtgg

gggggcctte
ctttceette

catcacaatg

gcctgaacat
tggtctggat
cgatggtatc
gcgtgggagg
tagggctcct
gtggagaccc
atcagatgat
ccatcatgga
aagtatatga
gtctgcgtga
taagctacca
catcaccgga

Aspergillus niger

aggttaggaa
gtgaaagaat
cttcttggga
caatgggttc
caacactgca
gctttcegtece
tgcgecgege
gatttgctcce
aacccgtgca
ttttctacca
tcagggagct
ttgtcccaaa
gaccaggagc
cgcaaacctg
ggagccgcat
gctgggcectt
ctatcggacc
ggtctccegt
tgtcttgtee
agggagaagg
gacaagaatg
gaagggatcg
tgcagcaatg
tgctccatcg
gtaactcccce
tacacagtat
tcceggggga
aaaaagaagg
gaaaaacagg
tagggctttt
gaaaagggca
tgttgtcact
ccaatcccat

Aspergillus niger

tgacattcgg
ctttggcgga
atcgtcgata
tttcgggttce
ggaccaacgc
ggacaaggtg
cttgtacgac
ctcecggtagt
tgcggtagtg
actagactac
ttctgtggceg
cgttttggge

aattgggggg
tttgcceegg
agatgggaag
ccgaagggat
gggaaaaacc
ggttttccag
cgcccacttt
ttattcccece
ccacccacgg
tagcgccaga
acggatcgtc
acggcagata
acagcaacag
cttgcgtctc
gcccgatteg
ggctgcttcee
catttggatg
tttgctgtga
tgtcttttee
ggacaattta
tttttttcte
gttcatacaa
ggttatctga
cggaccagca
tggttacccc
gtgtaaggaa
aggaaaaagg
gaaaggataa
aacaatacaa
ttttctggtc
aaaaaccgcg
tttcctecag
cattttctag

cgtccggcecg
ggctttgaac
gacaagaaca
ttgcccggaa
cttgcecetge
acgatttggg
ggaaacatca
gttgttcccg
gaatctgcag
accgacttcce
ttatcatatg

aaagcaggga

gaagggccac
aatcctctec

aaaaacgggc
tctecttggtg
gcgagcaagce
aggccacggg
tctceectat
gagagggatc
agacaagcgc
ggtgtgtgga
gcgcgtttece
cccaatacga
aacacaattg
agaagtggga
gccecggtttg
cattggcttc
cagggaccca
aaattttgca
ggtctgttgce
tatgtaagga
tcetttttgt
gtgtaaaata
aggggaagga
cggtcaggtg
catcccgagt
gtgtggtaag
atgatgagcc
actagggata
tacaaacaaa
ccaacaaagc
aaaatttagc
cttttteccte
agaaactcct

ggaccaccgc
ttggttcaaa
tgcctatcegt
aggagatcct
agtgggttgce
gagaatcagc
cttacaagga
cagaccccegt
gctgttectce
tcaatgcggc
tgcctcgacc
aatatgctcg

acaaaaaatt
ctgatccagg
tggcaggtga
gaaaggggtg
cagccactag
atgatgtcga
ccagcttgceg
aatttctctg
gctgaggcat
ctaacatttc
ccggcgaaag
tgagtcggtg
gggaagcttc
attttcttge
attgcgaccg
cgggacaccg
cccgecacgte
taccgtagcet
tgggttaggt
aagaatgaag
gacgacacga
cacacacgac
gatgtgtgag
aagaccctga
gatcccgaag
tgtgtatgtg
aaaaacgagg
acggatgata
cggtgccaaa
gcactaacac
gggagagtat
cagaaaagtt
ctctcagaac

ggactcgaag
ggcgatgtat
gtttgtagca
ggaggacggg
cgacaacatc
aggagccatt
taagcccttg
cgatggggtc
ttctaacgac
aaactccgtg

ggacgggacg
ggtcccgtte

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2000

60
120
180
240
300
360
420
480
540
600
660
720



atcgtgggceg
acgatcgacg
cagcttgaag
acaggcgcgg
ttggtcttca
cttccgaact
cacggaagtg
agccacacgt
tacattgagt
gccagtctcc
gcggcegttece
atgagatgaa
ctagccatat
gttatagtac
tcceccgggaa
ccaaggcaca
ccgacaccge
ccgttcacaa
gctaagcgat
tcgtgcagat
aagtgcttcc
accgtcaaaa

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

17
1990
DNA

<400> 17

ctcgaggaca
gttcagcatc
ctctcttatc
taaaaagttt
ctataggttt
gttcgtttac
tttttcgacg
Ctacagccaa
actcaatagt
gctcctggaa
caagtacatg
caggggtggg
catcgtcatc
gcctagtgtt
ccgtgaggga
actaagacag
ggatcgaacc
gcacatgctt
actgatacaa
atttccggaa
gggttcgaaa
aaatcggctt
attacgcact
tgttttgatc
ctcgcttacc
caaagtacta
cagcgtccac

accaagagga
aggtggtcga
aactagtggce
ccaacaactg
ccattacccg
ggtcgtacct
acctgctgca
actatctgag
ggccgcagtg
ttacggatga
acatctgatg
tgatggacgt
taatgaaggg
catcgttata
ttgaaagaaa
gggccattcect
tataggctgg
gctgaagagc
attgcatggc
gaggtttggc
tcecettttag
tg

acgcatcgtt
gatctgggceg
tgtattccgt
gagcttcttg
ccaatcaata
agatactctg
cataacattt
gtcctgttca
ataatgaata
gaaacccaga
ttcaggtgat
ggcatacgat
gtagtaagga
gggatcatca
agaggtgcag
gtacagtatt
gtggctcagt
tgtcatgttt
actcaataca
tattaatgtt
tacgatcaaa
ctaggcgcgce
acccgaatcg
attttaaatt
gattacgtta
aaaccccgga
atcacgagcg

tgaggggacc
ctacctggcee

cctgtaccca
gtatccgcaa
gcgggcattce
ggcgacctat
ggtgttctat
ctttgtgtat
gaaggaatcg
tttecegeaac
ccattggcgg
gtctggcecctce
catataccac
ccagccaatce
ttgcatccca
gcagcgctgg
ttctcccaca
ttgaagtggce
aatatgtgtt
tataaattga
acgcaactga

Aspergillus niger

tgatacactt
tctegttetg
gaaagaggag
ccaatatgaa
ttagtgccgt
actgtagtat
tcagcatcct
gtgtcctttg
caaggctttc
tgattgggct
gggcaaaata
ggagtttgta
ctaaacgtca
tatgttagcc
ctaacaaaac
gtagccctac
acaaacaaaa
gacgcgtttg
ctatttctat
acggttacct
gagtattggg
tccatctaaa
atagaactac
tttatatggce
gggctgatat
gtcaacagca
aaggaccacc

ttattcgcecect
tcatacttcet
gacaccacca
tttaagcgat
ctctcgtatg
gactatggca
gggatcaagc
acgctggatc
cggcagttga
gggacatatg
aggggtccgg
ggaaaaggat
gcgttggacce
aagtcaccac
ggccagtgag
tggattcatc
ccatcggaga
gagatgtctc
gatgcatgtg
agtggttggt
gagcctgage

cccgccaata
taagcattct
ggccactgtc
acagatttcc
caaaacgttt
catctgatct
gtgttatctt
acacagttcg
ctctatgttg
gggattgatg
cggatggcgt
tccacggatc
tccectcaag
tacaccatat
cagtaaaatg
ccgtcttggt
ggaatgttaa
cagtgtagaa
aaccttactg
tccatatgta
gggggtgaca
tgttctggcet
tcatttttat
gg99tggtggg
ttacgtaaaa
tccaagccca
tctaggcatc

10

tgtttcagtc
tctatgacgce
cgtacgggtc
tggccgcecat
cagaggaaat
ccccagttet
caaactatgc
cgaactccaa
tgaatttcgg
agttcatcct
acggtcagga
atatggggat
tgcgttatag
gcacgaccgg
gccagcgatt
gcaatttccc
ttcgtcegecet
tgcaggaatt
cttcttecectt

cggggttccg
ttcatcccca

tggacgttgt
cctagttact
ctctatatag
ccacattaag
gttcagatca
cacacgttgg
cgcccagtgt
gttgttcaga
cctegtagte
caagggagta
acgatctcta
aggtggctga
gcagtagatg
gggtgtccca
atcaggttca
taacctggta
cagtttgcgg
gcttccagcet
ttcaatacag
gactagcgca
gcagtaatga
gtggtgtaca
atagaagtca
caactcgctt
atcgtcaagg
agtccttcac
ggacgcacca

caacattacg
tagccgagag
tccgttcagg
tctcggcgac
ctccectgat
ggggaccttc
agctagttct
€cggggggag
agcgaacgac
gcagaatacc
acttagcctt
catgatagta
cttccegtta
ggacggcgaa
ggccacctct
ccggeccgge
aatgtctcgt
caagctagat
cagcttcccce
tgaggggctg
gcatcattac

ccagaagcct
gatgactttc
tttatggata
agctgtttcet
gattgtccac
ttgtgacgta
gaactgggtg
gttaccttcc
ctttcttecgg
taaggttcat
ccgaagtcac
agctgagagg
ccactgagaa
gcaagagtgt
tggacaatga
aggtcaaaaa
gagatgcaag
accgtagatt
tacgatcaaa
cttggcatta
ctccaactgt
ggggcataaa
gaattcatgg
gcgcgggcaa
gatgcaagac
ggagaaaccc
tccaattaga

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1992

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



agcagcaaag
atcacgggca
attaatttcc
ttaaactctt
cccttgtega
gatagcaacc
cgtcaaaatg

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

18
1500
DNA

<400> 18

gtcacgttgt
gcatgtagag
ccaccgatct
tgcatccgtt
aggccagagc
ctatggagcc
ggagccatca
ccgagcgcegt
aagaggggcc
cgcgactcca
gaaagcggca
ctgtactttc
tagttacttc
gtaggatcgt
acctaggtag
gagtgagtac
agggggagca
aaaggactgc
catcctcatg
gcattcgact
ggcctgacct
ccteeceege
atcctctcectt
tcccecatcetg
tcgtctecte

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

19
2000
DNA

<400> 19

ttccaacaac
acctaaacca
ccccatgttt
gceccecgtega
aaggaagaag
acattcgagce
tcgtgtcette
tatctggatc
tggctattca

cgaaacagcc
gcgatccaac
actcaaccac
ctgcgaatcg
tgcgatgtat
gacaacatca

ccataattga
acaaaccttg
tattgtacca
cgcatgcatc
atcaccaaca
gtagctttca
tcccactceat
gatgaccggt
agaataataa
acatggaggg
aggccgcgcea
tggagtgaat
cattacatca
agcaaaaacc
aaggtatcaa
ccggcgtgat
ggagatccaa
tggggaactg
ccgtggecaga
gggcgcggea
ggtcgttgeg
cgctcaactt
catcacttcc
tcccetecatce
acgaagcttg

tttaacccaa
cacccgaacc
tttagcgggt
acaaacaaaa
aaaatcgaaa
agaaacagtg
tttggctgca
ggacagatac
gaacatgaag

caagaaaaag
caacacccte
aaatcacagt
cttggattcc
cacaacatat
catcaagctc

Aspergillus niger

ataaatatga
gtgcgcecgget
gaaaaagtcc
tgacatatca
tgggtaccct
agcaattaga
ccegetecag
gaggactccg
gaatggggaa
gcactggact
ctgcceccecetet
aatactacta
tctcatccge
cgggggatag
ttgaacccga
ggagggggag
atatcgtgag
gggagcggcyg
gcttgaggta
tctgtgecte
tcagtccaga
ttcttteceet
ctcttccectt
tttcccatca
actaaccatt

Aspergillus niger

tcaacatgct
taccgttgcet
gggtcccgga
agatcaagaa
gacagaaaga
ggtccecggcet
tacgaaaata
actggtcgcg
agtggtgata

gtcggccecegt
cagagtgact
cgtceceeggt
ccgeccectgg
aaatactagc
tcecttetet

gcagtccttt
tcaggcggge
cagccagtcc
gattcgtcca
cagcaataat
cacgcgcceg
aaaggagaga
gtgaattgat
ggcgaaggta
aacattattc
ttttgggtga
ctatgaaaga
ccggttecte
acccgtegtce
acaactggca
cacgctcatt
tcteectgett
caagccggga
gcttttgcecce
ctccaggagc
ggttccctece
tttactttct
catccaattc
tcatctcccece
accccgcecac

acaaatccca
ggcacaacag
cgaaaaggaa
ttaaaaataa
ggaggaccaa
ggaacaattc
tgatgccggce
tgtatatctc
attgaatcaa

11

cggectttte
aggggcggaa
attgtcctge
ccgtagagcet
aagggatgcecce
gaacaataaa

gtggcgtgga
atagttagta
aatccccatt
tctggtgcag
atgcatgcat
gccgaatgag
aagaaaaaaa
ttgggtgacg
ccgeetttgg
cagcaccggg
aagagctggc
ccgcgatggg
gcctecegegg
ccgagctgga
aaacattctc
ggtccgtacg
tgcccggtgt
atcccagctg
cgtctgtctc
ggaggaccca
cctacccttt
ctctctectte
atcttccaag
tcccagetcece
atagacacat

attttgacca
gcgtagatga
agagtttgtc
aaattgaaaa
ggtggaaaat
ctgtttgggt
acctgaaaag
ttgtatctac
ttacccctta

tgcaacgctg
atttatcggg
agaatgcaat
taaagtatgt
atgcttggag
ccccacacac

aacatactta
tgctacggta
ctaagccaca
tatctaacag
tgtgccceccce
atgaaccgtt
aaaaatatga
ggagagaccc
ggtccagcca
atcacgggcce
agtaacttaa
ccgatagtag
cagtctacgg
gttccgtata
gagatcgtag
gcagctgccg
atgaaaccgg
acaattgacc
cceggtgtge
gtagtaagta
ttctacttcc
ctcttcatcc
tgagtcttcc
tccectecte
ctaaacaatg

cacccaagac
aaggtggtat
aggtttgccce
aaaaggagga
gaaactagtc
aatgtaggtc
tgtggaagaa
tgatatagcg
gcacgcacat

1680
1740
1800
1860
1920
1980
1990

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

60
120
180
240
300
360
420
480
540



aagactacta
ggtatataac
catagccatg
accggagaga
tgtttgcgat
cctgagaact
cgccgcecacge
gtttggatgc
gttgtcttca
attgtcgttg
ccatcggata
ggtgtggact
atatcttacg
tcaatcagca
atgaaaaaga
ttccaaagta
cgttctettt
ggtcggagtt
ttagcgccgg
ttttcgttce
gccaatggaa
cgaaaaaccc
cgctcgcectat
aagtgtcctg
tcatcacagc

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

20
2000
DNA

<400> 20

ttttccaget
cgcaccagceg
tgacagtgta
gttttggaaa
cgtagaggat
gtatgattag
ttgcatctaa
tatacaagag
cagattaagc
ttttttttte
ccecectecta
ctggcaacgg
agtaggagta
caaatcttga
ggtcccaaag
aaagagaaag
gttgatggca
accagccatc
tagtgtgaat
caagccccga
tggtcgttga
gtgccacagc
caaacatgac
cagtccaata

cctgcgatcet
ctctaggaac
tagtgtactc
gtatgataga
cgctcececttg
tcecgeeecgga
acctgatcag
tgcagataga
aacaatttct
tgcacgagta
tccgggacca
ccaagaaaac
aagccgaatt
aagggcecgag
caggaaaata
tcaccagtag
gaccagaaat
ggttactggc
gtccaggttt
ccctaacaat
actgggccgg
aagagcgtcecc
tttttettee
tttgactggc
cgtcaaaatg

gcagattcgg
gcttatgcgg
ccacgtgtgg
tcectggaga
gaacgcgaag
gacgatgatc
attactagag
tggttaaact
gcaaaagaag
ttttttagta
caaaatttgc
caaataatgg
tagtactttg
gtcatttttt
aggaaggggt
gctagatacc
aaaaaagacg
ccactatcaa
cgctagtaga
gtaaatacca
cctcacaggg
agcctgagag
caacaggcca
atccacaatt

tcggacacta
aagcatatgce
cgtagaaaaa
gaccaaccta
gccgcecececct
gcaagaaaaa
tccecggtgge
taagtagtag
acacaggagg
agtcaagtac
gatggaaaga
gctttggttce
acggagaaag
cggtgattge
gcgagagcta
ccataaccac
tcactcatag
gcgatcggga
tttttttgca
gggaaggacc
gacgcccatc
tagcgtcetece
ctcecttece
actatcatcc

Aspergillus niger

agtgcagacg
ttctcatgca
tgcccgatgg
acaatgtgtg
ggtagaaggg
tgggcccecect
atacccctca
acacgcctac
aaattttctt
cttaattatt
cgccgcgaac
cccgattggg
taggaaggat
tttctectet
tggtcaaggg
taaccgtact
tgggcaagaa
aaagcgatga
atttgggata
acattgctat
atttccacca
cggacaaata
ggccatcatc
taccaacgga

ggatgaggga
tactgctgtg
ctaagcttgg
tgggatactt
tctgtctcte
cggggaaatc
gcgtatgaag
cgtagatatt
ccgatgcaaa
acagtaggag
aggggcggtt
ggtcaagacg
ggcccaaaca
gagtacaccg
catgccgttt
tataataaag
tatcaaaggg
gatatcggct
aatttttttt
tccctactece
gcecgecgcetg
gctcgcecttet
ttctctette
atctcctcte

agccgatgac
tctggcctga
agagagaact
ttgttcaaat
gacacgaaaa
gcgattgtga
atggatgatg
tccctattga
ccegectegt
ttttgattaa
atactctacg
attggccaga
cctttgtgtg
cttctcttat
tgggaaaaga
gtcaggtcaa
aaaaagattt
tgtttgagat
ttattgagca
gctgctgtgce
aaaagtggac
acaacagccg
aacccaccgce
tagagctagg

12

taaaaaggag
cccecttgecta
acaatagcga
catattaccg
tctctegete
gcggcatgtce
gcccagaaac
taagtaactg
tttacaattt
gctgagaggc
ccccatggat
gggaaatggg
tgtaaattat
atcggtagac
cagaggctat
gacgaagatg
tatttcccaa
cttecgttgee
tcttttectg
gtaccgggcec
ccactgcaaa
tcecegettac
ttttetttec
tttctttect

cacattccta
catgctttgce
gaagctactc

aatagagggg
aggaaggctg
ttgttcccat
acaccaatcc
gggagctaag
tgatccaatt
tttttttcgg
tactaactat
tccaggtaag
tgttgtttct
cctctaataa
aaaaagacaa
gacactgagt
tcectcacat
tgtcgggtgt
tcatcccatg
tgctatctag
€gggcgggcg
cctgeecgegg
tgcgttgatg
tgaattagat

tacggtctga
cgaaatgcag
ctgatattta
acgttgcccg
tctcteegta
agccgaaaga
cgtggactcc
agttttgtga
cggtcttgcea
aagcgttttg
ggagcgcgaa
agaggaatgg
ggcctgtagg

tacggaaggg
cgaaatgata

agagtgcecctt
taatgtcagce
tgggccagca
gctatgtttt
aaccaatccg
ttcaggccag
aagagccctt
atcccctttg
tagttttcgt

aaggtgggtg
tgattgcggt
cattattaga
cgggggataa
gtgctacggt
ttgcgatgat
atagcactac
aaaagtatgt
tatgattttt
ttcctatcce
tcatggtaac
ctaccaagtt
ggtacggtac
ccactgtcgg
aaatgagaga
gaggggcagt
gttttgccge
ccacatcttt
atagcgagta
tttgctacgt
ccactcggcec
ggttcggttg
cccaggattt

agacaggagg

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2000

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

1020
1080
1140
1200
1260
1320
1380
1440



gccagaggga
tagttcggceg
gctgcgttge
ttctgcgttg
aagtcaaagc
ataagtattt
gcttcagtac
ttgattcatc
gtatctgagc
cattcacaac

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

21
1500
DNA

<400> 21

accgcgaata
accagaagga
tgaagacgga
cactggacag
accgccaggce
gatgatgacc
actaggctat
atgtccaata
tgtccgatgt
atgtcctcaa
gtgggggaat
tctgtgcata
gttagcagaa
gagatgatgg
cctegtgagg
ttcaccgggg
cacgctccgt
ggacttagta
gatggagttg
tcectgeaget
caatgcggag
ggactaactc
cgacctegte
gccagctccc
cttgctcatt

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

22
1500
DNA

<400> 22

tatctgcaag
actgaacctt
ctaaccagaa
atttctcgcet
cagggccaat
aacgaattcg

ggggaccgag
ctccgagggce

tgggctgcaa
gtcccgceacce
caagggttga
ccectectece
gtatatcttc
ctctctctaa
aatttttcta
cgtcatcatg

caagccggac
agcgttcaag
gaagcggttg
cagtcaacat
cggtgtgcgg
ttcaccgaag
gcgatgtttg
gatcgatccg
tggatgggta
tactccgtceg
ttaaccgagg
gctagctatt
ggggaatgga
gaagtggtga
ggaaggccaa
agagcgggac
gatgatgaca
gagatatata
catccaaggg
gccagccatg
ggcgtggceca
gactagtcca
tecteceegete
ttggceceegg
tcctectett

taatacgaat
ccatcaacat
tagactttgg
tgcaattgct
cacacgagca
Cctctcacaac

atgaaaaatt
gaggaaccaa
gcgtgtceccag
tgcgeggtygg
agcececgececg
cccteccaca
ceceecectete
ctgacttctt
cagacttttt

Aspergillus niger

gtgcagctca
catctcagtc
aagaagatcg
accggtatga
ctgggctgag
acctccattt
tacagattat
ttttcggtgg
gagaggtaag
atggtgtagce
ccgagtgata
caaggattgt
gtcaatgctg
ctagcaagtg
cctcagcecca
gggctcatca
tttgacatct
caattctatt
ataatatgtg
ccatgcaaac
atccgatgcece
aaggcagttc
gtctcctccec
ccttttette
ctttcttcte

Aspergillus niger

gcatgatgat
cgacggtcga
gaccagacca
actcgactag
ttaaaacact
ccatgtaatt

ttcgatgaaa
ggaaaggcga
ttgagtctgg
gggcattacc
cttagtcgcece
aatttttcct
tcttecttet
tgctcagcac
ctatctaatt

agtacgtgga
atcaattcca
aagaggagaa
acaacgccat
tgatgttgct
ttggaggcac
accaatagaa
tcgataaagc
atggactcgg
agagctattg
ttgtccgagg
tgtaaagcta
cagatttata
gtaggggggt
tccatggatt
tttgtggtgc
catgttaatc
caagatgcca
cagcctgcett
cagccaaaca
tccegegttt
cagtgactca
ccgattccag
tgatcatctc
ttceetgttt

gatgtctatg
tcecetteecet
tcagcgtcge
gagcgggcat
aaattaagca
gggatgaaaa

13

gagtggtcaa
ggaaaggaca
aaaaggctcc
ccteccatgte
ttctegettyg
ttcectttece
cactcttctc
ctctacgcgt
ccaaaaaaga

tgagcatggt
cggcaagggc
gaagcgcegag
gggagcgaca
tctctcecggac
aataatgatc
cgtcacatat
aagcaagcag
tgctccgaag
aatcgggata
cggtggagtg
ccgaggatat
tacaagtagt
gtagattaat
ttcectegat
gatctgtcaa
agatagtagt
ttgaataaat
cttgcttcect
agcaaaaagt
ctcecececggaa
aaaaataaaa
ccttcattca
ctceccetggtce
tccatcctee

tccatgggtg
gccgggeeag
aacctcccag
atctcgggga
tcctggtgge
agaacgccca

ggtggggtcg
ggctgatcgce
gccgtgaaga
caatgatttc
acccctcecat
tcecectegtece
teccttettte
tctggcegta
acttcgagtt

cgcgcgatga
agtggcaaga
gcgatgagtg
gcgcgcaaga
tgttgtagta
ctcagcggtt
tattctatct
cacgcggttt
atactgcagg
ggcttggcgt
caaccacggt
caagaacgta
agttgatggt
taccccaact
actaaaagag
tgagggaatc
caatcagtta
aatatactac
gcttcctget
cacctgctgg
actccctaca
taactatcgc
agtacttctt
tcttggagtg
attcaccatg

atagacatgc
gtgaccaact
caatcaaacc
ttcatcccta
gttcagctca
gactctcttt

1500
1560
1620
1680
1740
1800
1860
1920
1980
2000

1
1
1
1
1
1
1
1
1

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
020
080
140
200
260
320
380
440
500

60
120
180
240
300
360



tgttgactgce
ttgttgactg
ccgctgaatg
cacaggacca
gtcaaggaac
tagagacggg
ttccecggect
gcctettete
actggcecgeg
ctgagaccgg
gacttttgtc
cagtctagtc
gttccttegt
ggtacgtaca
ttcecgtgtcece
cgggtctggg
ataaaggcct
cggctccatt
gactccacat

<210> 23

<211> 1500
<212> DNA
<213>

<400> 23

atattcatct
acttgcgcga
gagtatggcc
attcaatgat
taagctaatg
cacggtaagt
catttttata
atccaaggtc
gtgagtggac
agtgattatg
cctectagete
ccgggaagat
ccaacagaac
cgggagggaa
ctcagcagta
atcacaataa
cgcacggtte
agttaaggtc
ttctctccaa
tcccacctgg
cagattgcgt
ctgtggttcg
cattcacggg
tacttccagce
accattctaa

<210> 24
<211> 1500
<212> DNA

ccaagcctaa
gggaggatgg
gccggagett
acacactgac
cgtgtatatt
Caagacaagt
cttttcccac
tctagatctce
atagctcgeg
tctggggacce
cgcgccegtca
gtctacagct
gtttatcccce
gtcgcagtga
agtggcgtgce
gacgaatcta
ccatgtccceg
gactctcacg
cacctacctt

gcgggtgagg
tatgttgact
attttgattg
caagtgatct
tacccagtga
ctttctettg
acccgtgatg
acgcacaagt
cttaagtcgt
tatgcgacgt
ggacatcact
gggtaagatg
aagattgtcg
gagagtcgaa
attatgtggt
ctatctacag
atctcctect
agtggttcgt
aaagatcccg
aatgagctca
gatcgggatc
ggttcaatgt
ctcctegtcet
ttcctecgtt
ttaaaaaagt

agcggctccg
caatccatgg
tgctggaatt
accagggacg
tecctattgtg
gggagatctg
tcttetgtet
tctggatcte
tgtgttatcc
cgtggatgat
tagtcaatcc
tcatgttggce
cactcatggc
gactgcggag
agagaatgac
cctgctecget
ggtctggggt
cactgctaca
tagtcgattg

Aspergillus niger

agtcaatgag
gtcccagaga
ggagagcaaa
ttcagccgag
gcatggcatt
ttgcaacaga
ccgttatacg
tgggcaccta
tcttggtaaa
tatggcaacc
tactgtaatc
gcacgcacaa
gccgagcecat
acgctagcaa
agtaggcacc
aggaagagta
atagtttagg
gccttgggga

gagggggagyg
tgcgggtcca

gcctgceccag
ggatgttgtc
cttggttccce
gcattcatct
ttatacccac

gtgagaaaaa
ttgccaccca
ttcggttcgg
gaatcacctc
agctaggaga
gcecegecgge
gcaccagccece
tctggatcca
cgattctcat
cgggatgatc
tcggcacccce
ttggcttgtce
gceccteggece
tctggggcecc
tgattccggce
gccatccceeg
agaatggatc
ttgctcacct
ctgtgccetcet

atatattggg
gattgtaagc
actgataaaa
cagagttcgc
ccggcaatga
aattcatgaa
atcaagtcaa
cgtttctect
tacccctagg
cccttttetg
gtgcgcaaac
ttgcgccatce
tttcttgcaa
gcggcagata
acattgattt
gaagcggagg
aacagtgccg
atcccaatct
ggcatttccc
atcagggccg
cggctgtcat
ccectetgece
cgacctcggg
tcttttgett
ccctctacaa

14

aggagtgacc
cgagcaaagc
gtacccagca
agggtctgcet
tttagatccc
cacgcgagtc
gcgtctggece
aaacagcccg
ctgaccgacc
tcggccaaat
catgctctcect
tcgaactcgg
caacgttctt
cgttctccca
cggtctggtt
cgtcececgcete
tctcatcatc
aatctaccta
ggtatcccaa

agaattgaac
agattggtcc
ttgtcggtgg
catgtacgtt
ctgtacggcg
ttcagacaac
gacaaagttc
cgtcaagatc
agctctttet
tagatgcttc
agtagtagat
attcaacatc
ggtagtcggce
cgaacgaaca
ggatgatgat
atgaacaaga
gaactagagg
cgccttggaa
aatgcggccg
ttctgceecg
tcgttggagg
tcgtagcetcec
cctcatcggg
cctactcatc
ctcccettcac

ctgaattcaa
gtggctgage
accccggact
caatcggtgt
cagccggaaa
tggctggceceg
tcatctccge
cttccaaatc
atgatcgtgg
gcctcaattt
ctctctcage
gcactgagtg
ctccagactce
cctcgececga
gtcggtctgce
caaatactac
ttaccttctce
atctttgecect
tcataccatg

tatttgccgg
ctggagagga
aaagcgccat
tccgaacggg
gcatccaaaa
atccatcccce
ccecttctaa
tcacacaggg
gggagacttg
ttgcgatggc
caagtagtca
accattggcce
cgacagctct
gagttgggca
atagatagta
ggcctggect
acggtacatg
ttcaggttcc
gcgctaaaca
tgggcggtgg
ggcatccaag
atccecegtte
gtatatttag
cttctettet
tttcacaatg

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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



<213>

<400> 24

cataattaaa
cttgattgat
gtaattattc
ccaagcattc
gttggcaacc
aggctcaccg
cgaccgggac
tcggggctca
atggatatgt
tgggaagggg
tacgagtagg
caggccaatg
agggcaaatg
ttatccttag
aatggctcat
aaaaaatcct
atagtagagc
gggcagattc
acccgeeecg
agcggagact
tagtctacta
tctecteect
cecctecececte
cctetecettt
ctgttttcct

<210> 25
<211>
<212>
<213>

DNA

<400> 25

aaagtcggca
acgactggcce
agctactagt
agccatgacg
gagagaagcg
gtatatccgg
tgccatgagt
gcgctacgga
cttatgtcaa
gtccgaaaga
acctacttag
tggtaagtgt
attttaggtt
gctgttgaaa
tcgggtcgeg
gagggggtct
gtctggctgce
tccggtgcaa
ttctccagtt
accagcacaa
ctcttetteg

1500

taaagaatag
tcteccatca
ccaattccaa
atcagcagaa
aagtgtatcc
gtgaactccc
aatcctctaa
ccggggaaca
cctaatttcg
aaatagggtg
taaaggaaat
ggaagggaga
cgagtttctce
taggactccc
agtaccagca
atcctaccct
gggcgactge
tgtgacctca
gaagccggcec
ccctagtgtg
ctgtacagtg
ctatccactc
ctcgaaaaca
ctctttcette
agatacccca

cctecagget
tgttcatttce
cttttagtcc
cgggtcaggt
taggctgaac
tagacgactc
tgttgggccg
gtactttcgg
aagctgacag
gctttcacgt
tcaaatgaga
cttcattaat
tagaagcaag
ttcttecaccg
attgtagtct
cggtcattta
caggcceccecte
caaatcatcg
gtcctggttt
caatatcttc
gtcattatga

Aspergillus niger

atttcaattc
gcttatttaa
gagatccaag
ggattaaatc
tgtattcccce
catggtggtc
aagtatggga
tgggggaagg
gagtaaggat
aagatgaggt
ccggacatcet
tgtcaggtga
tccagatttce
taatggattc
agagaagaat
accctaccct
cattggcggg
aactatcgac
tcatttgeceg
gtctgtgttg
gatggcctga
taccctctte
taaatcggcce
ttcagactac
gttaaaaaag

Aspergillus niger

acccggaccce
ggcccgttge
caggatggct
atactccaga
catgatatgt
gaatcattta
gcctgaagga
agaatcagca
agtctgaggce
aacactggtg
tgattatcaa
cgaaacccat
attgagtgce
ggagcattct
ggattggagc
tcgggatgag
aggcatcaat
ttggagaatc
ctcccatgaa
aatcaggtag
actcaattcg

aagtctattt
tttgactaca
agaagtcccc
taatgggaca
cctctatgag
gcatgatcag
atcaccgtga
agtgaagaga
ctccggggag
tgtattggct
gataagcacc
tccgcecagtce
agcaggttct
cgagcaagaa
tttctctete
aatacttcca
c¢gggccageg
taacagcccg
tttggggcgt
cctgtgtegt
gggggggact
cctctettet
tttcceecte
ttctectttet
ttctctcaat

cgcggtatga
tcgagccaaa
tcctggttta
caggaggccg
cacggagcca
gagactcttt
tccatcattg
ccectgcaca
tcgctgacga
aacatcccac
agccattaaa
cttcattcgt
acctgcttta
ggggaaggtg
acaagaatcg
agccaatcag
acggtactcg
cccagctcecece
ctcgcttacg
gtgcttgttc
gtcgctagcet

15

attattttag
agttatcaca
gacaattact
gtgatgtgac
aaacctactt
accgceccagt
ttgccgcecca
ggcaacgtgt
gggaaagaga
gagtgcagag
tceegtgcecag
tgcaggatct
agattgcgac
aagactgttt
gcttcgagaa
ttgccacccg
gattcccgece
aacttcggceg
gccaggaaat
ctgtgtagta
ttatgtccga
gtctttctee
gccatcttet
ttcatctttt
caatcctcce

gccacctcca
gggggtatca
gcaggtggac
aagccatgtce
tcatcacaga
gcgtgtacgt
ggaccaaggg
aagcattgtc
tgggattcat
tcgggaagcec
tgcctcegetg
cceegectte
caaaccagca
caaaaggcgg
tcagagccga
cgtgcgcectca
gcagtatcca
ccgccaactg
ataagctgcect
gttacctgcc
ttgccgattc

taattcccat
tgcgactggg
acagacgact
accgtgactg
agactcaacc
gaaccgtgte
ttceeccacg
ctgtgtaagc
gatagacatt
gatttgacga
¢ggggggagce
cttggcgtgce
ggcgtattgce
ggcgtgtacce
agcaatcaaa
attcctececg
gatagataac
ccaccgccaa
gcccgcectge
tactagttac
ctcecggetgt
cecgcetetege
tcttettete
ctctatattc
cttcagaatg

ttaacctgct
cctcgactgg
ccteegececg
cttcaagtgc
tattgccteg
ggtgtgggca
catcatccat
aatgtgtttt
gctaatgacg
gagacttgtg
tcaggggccce
agtgctcatc
tgggtagtct
cgcgaagtgg
agcccgaact
tcatctgatc
ctceegttte
gggtcgatge
gtaccagccc
ccatcctctce
tcegcecagtece

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

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

1020
1080
1140
1200
1260



ataaaaatat
cgggtatggt
cgcctcaaca
ctgttccatt

<210> 26

<211> 1500
<212> DNA
<213>

<400> 26

ataactaatg
acaggcaagg
gacaggaccc
ttgccatggg
aaaagactgg
attactaagg
cgaaggttgg
gtggagtgca
gctgccatge
ttttgggatc
atttcattgt
gagattctag
agtatactaa
agaagtactg
ccacttccac
gtggattccg
acaacttgga
ctcgceccaggg
ttttaccect
gtatgagcac
tataaggatg
acactctctt
ttttagtctg
ctactacaca
tgacaaccca

<210> 27

<211> 1500
<212> DNA
<213>

<400> 27

cagcgcatgt
cgcgcecttceca
ggtacatagt
ccteectggtg
¢ggcaggggg
ttgggatgtt
gcgatttcaa
accgatattg
gtatttagtt
ccttcagtcece
agcagataac
gttgcctgct

atctgcattt
cgcacagcgt
cagcaatata
ctcatcaagg

gtttgaattg
caggacaaac
atgcagtgcg
gggaagttct
ttccgatcete
gcagttatta
tacacaactt
gtcaatgaat
tgggtgtgcet
aatatgactg
tcatattgga
acaagtatct
gtggactagg
actgcaggcg
aataccctaa
tctcgtggeg
aaaggcgaaa
acactccaat
gcgcectetgg
tagccgatct
catctcgcetg
gatcagcttt
tcgatcagac
tacaacaaac
aaatctcatc

ctgcagegtg
cactgcacga
gtctctacgg
gatggcgagg
aaattgtctg
ttcttttett
attcttctte
aatgtttcga
agtaatggac
acttcagtcc

cgatacgggc
tcttctcaat

gcccecttaca
catgtcaata
taaataacaa
attacgcgac

Aspergillus niger

cttactcagt
gacaagcgaa
ttcttttttt
ttgatccaca
aagtctggaa
ccacgcegteg
tgactttttce
gaatggatgg
gtggttaggg
actatggtca
tgggattggc
attatgtatc
gacaaggtaa
ctgtcagcac
tggagtgact
tctccaggaa
aagaaaagaa
ccacgtcagt
cggcgattcg
cttcgccgac
caccttttge
gtctgacctg
tagtctgcct
cactttctct
ttttttgagt

Aspergillus niger

cgggcaagtc
tgcgtatgac
ttgcacgaat
ggatgcgatc
gcgtggggte
ttcttttett
actgtgtatg
tttggattga
gggtgctcge
acttccagat
cgagactagt
tgaagtgcat

cgtcgggaat
ggaggctgcet
gagcattcct
cgtgcctcga

ttctttectet
gtattccgat
tcecectetga
ccagtcaaat
cggtgcaggg
ggacaggggg
gggcccagag
atgggtaaaa
gggggaaagg
tggctaggac
atggaatgaa
tagtggatgg
ctatgtagta
ccacacgcac
acgatggatg
cttcttctee
aaagaaaaaa
ggccatgtgg
ttgaaacggc
ggttggatgce
ttcctettea
tcattctctc
tccttttagt
tttttcagag
caatctctta

cgcgagcgtce
gaatacaggg
gggaatttct
ggtctggtgg

gggggattgt
ttettttttt

tgtaactagg
agtggagtct
tggaagcaga
ccgttcaget
ccgteggege
ttatcgcaat

16

tcaccggcgce
cctagtggtg
tgagcacatc
gcctcecttaa

cggacgagca
ccgtggatga
aggatttgcc
cagtcagtga
cttgtgtgceca
agatgtattt
aagggcgaag
gaaaggaacg
gaggattatt
tatagatttg
agaactgaaa
atcgaggtct
ggtagtgatg
acgcacacac
gcagatgatg
acctgecgcecc
agaaaaatgc
accccgaagce
caggaacagc
cttgccgeceg
atccatcagc
tctttttttyg
cctetetett
gaaccaacaa
aaacaaatct

tctggggtcg
gacctcctcet

gcttgttgga
actggcgcgce
gattctggga
tattcctect
actatgggag
agatcaattg
agaggagctc
tagcttccgt
attcctggac

gatatagggg

aatgagcctt
atctactagt
tgggtaatag
gcgagccatg

gcgaaaaaga
caagcaccaa
cccattgceca
ggatggatcg
cacacggctt
ccacggcctce
ttggggtttt
gaattgggtc
gagtgcctat
gtggtgtaag
tgaggggaga
agacgtagtg
agtgtattcc
actaaatgca
gcagatggca
aacttccagc
aattcaatgg
caaacaaact
aggaacagca
caaaaagcta
aaatccactg
atacatctga
ttggacttta
cagtctttct
catcaaaatg

cttgcgceccg
ctacataaac
aaaaatgaat
gcctegtgac
cggggtcatc
attatttgcect
ttgttgatca
gtttggttca
agcccagtcece
gtggccgaac
gaagctcggt
gggaagggta

1320
1380
1440
1500

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

60
120
180
240
300
360
420
480
540
600
660
720



tataattgat
agaaacggtt
ttggccgagt
cagacaccag
tgtcagaccc
ctcececttece
atgcaggctg
cccttectge
cccatagtcece
ctcgectegt
ctcacgacga
ctcttcectcet
ccctetectg

<210> 28

<211> 1500
<212> DNA
<213>

<400> 28

ggcctttagg
cacaccttga
tttgcttatt
aggcccggcet
ggtggctttg
ggaaagggct
agcagtagaa
cggtacactt
tcagcattac
tggactgcag
cactaaacta
ggcccatcac
gtacgagata
agtcggatac
accgcaaggt
ctgaataatg
cccgatgacg
cgcaggcaat
actttactca
accaaattgg
cgttgttggg
tcttectcac
cgtgcacggt
gcatccactc
catacacaac

<210> 29

<211> 1500
<212> DNA
<213>

<400> 29

gtcaattcaa
gagttcaaag
gtttgccgge
atgagagaaa
attcatcgta
cagagggaag
tctagactgce
agcgctggtce
atgcgggatc
ctggaccggg
ccctegtetg
tcttctactce
atcagcctgt

atggatcgcg
accaatagtg
ccgtgectga
ctcgtcggtyg
acgccacgca
gggtagaagg
acctccecette
gacgagaggt
atgaggggaa
tggggggcge
gtgctgccect
agaaccggat
aaaatgatgt
atccactgga
tacccccgga
ggcgtcaata
ttccatgggt
cagagggggt
tgcaagagca
cgcctagaaa
cgtctatata
ctagatcttc
cgagccattc
cttgcaagag
acttctctcc

tcgtcectgt
tgacgtggga
gtgacgtcag
aaaatccaga
ctgtagaaga
tggtccagca
tccgacctcea
gatcgacagc
catattgcag
gtaagtggaa
ctttcttcce
ttcattcttc
cecttecttece

Aspergillus niger

gccgtcaagce
tatcgactct
cgccattgcet
gtcgctgecet
actcccaaac
aaagggaatc
tatgtagctc
caactatggt
caagtgcatg
gctgtgggeg
aaaggcgcgg
tgtcgagggce
tgttgggtag
ccgatcaact
cgcttgcectgt
tttctctgtce
cggccgeggt
cgtcgaacaa
aataagaacc
aagcacccag
accgecectet
ctctctcacc
cttcattctt
cactttgaga
gaacaaaacc

Aspergillus niger

cagtagagtc
gaggcaacgc
catgaatgaa
tgaaacccac
gtttgcgact
gctggcaaga
gcatcggagt
cactcagcat
tcgetectta
cgtggcgggyg
ccagttcecttt
tcttetttte
tecttetecate

atcaacacca
atccctcaaa
ctgctgaaac
acagcccttt
gtcagacggc
ccttcgaaag
gtctacagat
tgcggtgtgg
gcgceccagac
ttcatccecgg
tctggcecget
gattctgtcg
acatacacct
gcaggtatcc
ccagtcactg
ccactgtccc
gaggatgcag
tggaaaaagc
ttcctecttg
ccctaacttg
ttccectecce
tccecagect
tgaacatatt
gaaccggtct
gaacaaaatt

atctttctcce
tggacgaagc
aagggaatcc
cagcaactga
cagttccagc
ccttaaatac
aatatacacc
ccggctatcece
tccccecgaaga
gttccgtacc
ttttctecect
ccctetecac
cctctacctce

ctagctgact
atcggctaat
aaacacaaat
ctccgececga
acaaaaatat
ggggatatgce
tctgcatctt
ttcttaggge
gaggggaatg
ccagatggtg
gccagacggt
agagaaaaga
ccattaaagt
gcaccgcetgce
ccaaccgcca
tgagcgacac
gggggtcagg
aacgattagt
tggagacctg
gttctgcaac
tgtctcctet
ttcettettt
gcctgactcece
tctcatactc
cgcagaacac

agggagaaca
agaactatgt

cttgaagatg
gacaggacac
accattgacc
acccagctgg
ctcctgcecatg
ccagcgatcc
cgcgctgcetg
gtatttctac
cttaatcttc
tcttettect
cctcacaatg

agtgatgctt
cattcgattc
cagcgaataa
cagtgataat
cccaccceecg
caatttgcca
tgctgcagaa
acagaaaata
ccttcgagte
aactaacagc
tggccgacat
ctgcacaaaa

agggggaata
aggaacaacc

ggcacacggg
acggtacccg
aacgctccga
gactagttcg
attggtcgga
tgccactccce
tcgaaactct
gcacctgtgce
gagtagtcta
aaaagttata
atacacaatg

gtggacttct tccggtcgga aggcttggac tcggcgctgg ttttctegtt tcecgtgtatag
atggtttcgg gcactgaagg gtgagagaaa aaaagcaatt agtaaagcta gaccccaaag
tgccacagat aaacagagtt aaacttacca aagaagatct gggcaacgaa ttgtgtggcg
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780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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

60
120
180



tacaggatgg
gagccaccag
atccgcgacce
aacccaacgc
tgggatcgag
ggccgtcgac
atggaaggta
agctccaatg
agttcagtag
ggaccataag
gtcaggacat
ggatcatcac
ttggccteceg
tectttacgt
gaagacaggg
gggggagaat
gtagtagtag
agactggacg
gctatctgga
tcacgccgte
cgagaataca
ttctccteca

<210> 30
<211>
<212>
<213>

DNA

<400> 30

gagctcctcg
ggtggaccag
ctggatcgac
ctggaagggce
gaagacagtc
gttgaactgg
acatgcgata
atcccccaaa
acataaaacc
gaactggata
cgaaggtgcg
ggttgtagcg
tgtcgaaggt
gaggggaaag
gagagcagcg
tttcgattgt
tgtccgatge
gtcagtcagt
tggctgatct
tgcccececgga
tcggtgctgg
gtgtaggttt
gacggggata
aaattgaccg
gatcccctceca

1500

ctgcgatgta
cgacaccgcec
ccttctcecatg
tgccacctac
ccacccecgat
ctattcggtg
cagatccgat
catcaggagc
acctacaatc
agctgcaatt
cattgatcag
tgggctgggg
ggtccceccega
ccgecatttt
gggcattctt
attgacgcgg
taatagataa
gcatgcatgc
ccggtegttce
cgttatagtc
taatcaatcc
ttcagcecete

aatccggcaa
aactgggtgt
tcgacgaagt
tgagtgtggg
agggccttga
tacctgtcag
gaataaaagt
gtagggtgtc
aaaatggttc
gaaaggcgca
gtcctcgceac
gtcgaggcca
gacacccatc
cgtgggtgga
gaatggatgg
ctcgcectgtge
atctgcattg
catcactctt
ggtaaatcgt
atcggtctcg
tagggatagc
accccgtggt
acaactccaa
cgtatttccce
acaaccctaa

catggaccac
cacatacgga
caagaaaaac
attcatgagc
cgcgctgacce
gctcatcggg
gtacgtcgcg
ctaagggatc
aacgtggccg
ttggtgaatt
tagtttctgt
gaccagaggg
tgacatggac
gacaccaagc
cagaaattta
agctccagag
gagatcttcg
ttgcecgecag
acgctaaggce
tgttataccc
ctccggaaca
ccggaggatce

Aspergillus niger

cgtcggcaac
actgggcaga
cggaggtctg
cggggagaag
cgaggacgtt
agggcgtgaa
tgagatcatg
aggtaatagg
cccgegtegg
tgaactcaca
tgctgggcga
ttgaggatgg
ttgacggaga
ggaggaggag
actcgaggtt
ggctgccegg
gcattatttt
tactaaactt
atgatatact
ccgggggcaa
ccgtgtegee
aggtatatcc
cacagcagta
ttagcctttg
cgatatcccc

cgccatccga
ctaataacga
atatcagaaa
atgcgacaag
aaggtcatca
atccagaaga
gttgtctcgg
tattaggaga
agaatttgac
ggctccaatt
gaggacagcg
atgccttgtg
ttttcttgga
aagcgctcett
tcgtcacggce
gcaaaatccg
gaagctgtca
ttttgtgcgt
cgtggctgca
ctgtcaagcect
caccggctac
tceeggttga

aaggtcagcg
ctcgaggagg
ggcggceggece
agcaaggcag
ggtgacggtce
ggggttagca
gttttgtttc
aaacgtgata
agctctttat
acttcagcaa
catagtcctg
cgtcaatgtt
tacggagaat

agggagggaa
tggttggcceg
ccgtcggagce
tattttattc
cactcaatac
ttgtaacttt
aggatctccc
agtgtatttg
cgcggtaggg
gcttctgege
tccgaagcac
gggctatact
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ggctcttatt
gcaaaatgct
tagcagcggg
ctaaacactg
gattgccaat
aggaggttat
ggacattgaa
ggagataaaa
caggaatgat
ctataggaaa
aacgaaccaa
cggtggtctt
gaacttccac
gctggataat
aagcgccgag
gagtcaagtc
gaactgaaaa
gggcttaatc
tatcgccagce
cgaaaatagt
atgcagaccg
tcaatccgca

tacaggtcgt
gtggagaggc
tgggcctcag
agggagaaag
tccgectgga
tcgctattca
aggagaattg
atgatataag
gtttcggctg
ggccaggttg
gaagacagtg
ggccgggcgg
ggacgagtcg
gcagaacgag
gacttgcttt
caaccccaac
ctttctattc
tactctaaat
gagatgaacc
tgtccecgtgg
gttagtaggg
attcgccgea
ctgacttcta
gcagttctga
atacacctta

gtatgcaatc
atttacaccc
tccgatggac
cgcatatgtc
gagaagtact
tgcgtttaag
ttcttcagee
agagtaggaa
tcgaacgcga
tcectectact
gggatcctct
gattctagca
agattgaagc
tggggaagaa
acgctatcgce
gcgagtagaa
gcgaacgtge
tcgagcceccge
aatttgtagc
cacccacctce
caactcctcc
accaaagatg

ccgagttcag
gggcgagcett
cgtcggaggce
¢gggagaggyg
gaaggtgggg
ggtatgatgt
gagtctcgac
attcttcatc
aaagtgtttt
gcgtagcagt
gtggtctcgg
gtctcgcact
gggggaagaa
gggataggaa

tggtgggatt
tcggttaatt

tagtcagtca
taggcactag
aaattccacg
tgggatcatg
actcgccecccece
tatataagat
tacattcaat
tcgcaaccgg
aatcgcgatg

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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



<210> 31

<211> 1500
<212> DNA
<213>

<400> 31

tgatcgcgac
ctgcacgcgce
ttcaattcag
cgctagacgg
ggctgctgag
ctcggttagg
gatatttttc
caagttgttt
gacaaatagg
cattgaacaa
agggatatac
ctttttacta
atttatcttg
atgcctatat
aatattcagt
tgactaagtg
cggcccagcet
ataagactag
atacatctca
tttatctgta
gaaaaattat
atattcagta
gatgggccge
ggaagttcct
gtcaagtgta

<210> 32

<211> 1500
<212> DNA
<213>

<400> 32

aatctacctg
tatttattat
acagcttgaa
ggcagaaaaa
caatgcattt
taacacatcc
attagcggaa
gaatatcttt
cgaggatggc
cggatctgtt
ttacatgaga
gaacaaagag
tcgattcaga
atcccatttg
tcgtccgage
gatagaatcc
aatcctacca
ggccaaccag

aatgcattgg
atgatggcgg
gtgaattttc
ctgcttccac
tttactgagt
gcggtcgetg
gagggtgaga
tgttgaggtg
tactgagaga
ctagaaacaa
tctagagatt
tattataaga
ccgtgaataa
tttataataa
gcatgattaa
gattagtgga
ggtaatacta
aagactcaat
aaaatctata
attttggata
atattattta
ttggttgaga
ctaaccgtgt

ggaggtaaag
gcacagttct

acaaatatgt
ggaagatttc
ttgacactga
ttatacaatg
atgacaaatc
ttctcececaa
atcgtaaagc
gcaaagtgag
caatggacga
taaaactggt
gtggaggtgg
tccttgtggt
catgatcctt
cttgcgccat
cacagcagcg
tctaatccca
aatcctgcect
aagagctggce

Aspergillus niger

ccacgcttga
cgggacagga
agccgcgaaa
agcactatta
gttgtttgga
ttgggcagge
ccttaaagaa
tactgagccg
tagttacgag
gacttatatt
acagaaataa
ttatttccag
tcttgaaaat
actcagttag
ataatttata
ttataacgta
tacaaaagac
attgtataaa
taaatatgaa
tattgatata
ttctactgta
tatgaagatt
gggccgctta
aatgttttgt
ttgtattctt

Aspergillus niger

ttaaatcctt
aaggcccaat
actccaataa
tacatatgca
aacgccaaga
acccttagga
tcaagtcaag
acaccagatc
aacgccagaa
cagcacgcta
aagacatctc
actattgagg
gaaagtggga
tgccaaggtyg
ggggtaaacg
ttcaggaaag
tccgacttte
tgggtcaatt

atttgagggt
ggatattact
gaatcatgtt
tgagcggttt
gaataaggct
tttgcagcgce
ctagatagaa
acctgattat
gtccgtagag
aatacttgat
tcaagctata
aaagaggatt
atattagata
gatagagcaa
gaagtaactg
acccacggtt
cctttttgaa
tagattataa
tagtatctta
tttttcataa
tattatctat
taaaaaaaca
accgtgggtt
ttcettgtgg
gactgttgtc

gctaaagcag
ttgacaggtt
atgtgacaca
atgcaggatt
taccctcget
ggtgaaccac
cagataccta
gaataaggga
accaggcata
gttgaattta
gtttagtgat
aaaggttttg
aacaagccaa
gcagcctgcet
ttgcaccgcg
cctgtggtaa
cgaaagttgt
cgcgccagat
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ggtaagatgg
gaacttatct

gagattcatg
agggaggcett
ccaccgatca
agtttgatta
tgaaagtgac
ggataatgat
tcaaacgaag
aatagtagaa
aacagaagaa
aggacttatt
aaatcagaaa
catactccgt
ttgcatgtgc
aaacggccca
cacaagatat
attatataaa
tcatattaca
aagaaattct
atattaagtt
tcttttatat
acgttatgat
cctatcttta
gagcgcagtg

aacatgtgag
ttatgtactg
tagtctgaac
gaatcgcettt
ccagtacgta
atgaatctgg
catctcatag
tatggttgca
tctccacacg
gttgaccatt
gggcgttttt
aaacttcaag
ggctcttatg
atcgtcattc
ccaaagacat
aaatgctgcecc
ccacggggtce

gcgaagagtg

ctgctttgta
gtgaaagggg
acgctgcagg
tcgttactga
gccttecggag
gtggagagaa
actcacgatt
gatcgaatat
cagtatggct
aacaggaacc
ggtatcctgce
ctattatata
taaactgagc
atgcctctat
aagaccacgc
cacggttagg
ctcaaccatt
taactatcca
aaatctgtaa
taaaaatcta
agaactgatt
gggataacca
aatctctcat
agatatttta
ctttcacatg

attttcaaat
ataaacaatc
agcagatgct
aaccaatgaa
atgcaggtat
gataagcaga
gccatggagg
ccecgtcagea
acccctatgg
gtgctgcagce
ttctctcaac
gatgagcaaa
tcaaggttat
ccaacgggtc
tggatcttta
tgaacccgat
ctcgggagcet
actgggcagg

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

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

1020
1080



gcagccggaa
cgctccectcea
ccttgegcecaa
ctctctgtcect
ttttgcttgt
ttcetgeect
aatttttact

<210> 33

<211> 1500
<212> DNA
<213>

<400> 33

cacggctaag
agagaagggce
aacaaaatac
caaggctggt
taagtcaagg
ctcacgacta
acctggacgg
gccageggeg
aaacagggaa
tgatttaatg
attgtttcte
gtgctccacc
gacagacatc
tcacgacggg
accccagatt
gaaatcccga
ggttcgggta
cgctaaaccg
gtcttggacc
tccaactcag
tacaatgtat
ggatggcccce
tcttegtetg
ctcctgtcaa

ccegtegggg

<210> 34

<211> 1500
<212> DNA
<213>

<400> 34

ttttccaatt
tgcctcatte
ttggcatcgt
gagggaaagg
gagaaaatag
tcgtacaagce
ggaacaaaac
agggcgggcec
gaccgggccce

gactttgctg
gccctacaag
cgtggatgtc
accttggccce
tcgatcagtce
tetetggett
gtcgctcettt

gctggtgteg
agcttcaaga
tgatgcgtac
gtgaagccag
attgccgceceg
ttcaggacgg
aatactaccg
ccgaggctcg
agaccctgga
atggatagaa
tttgaaggaa
tgctgcaggce
cctatacagt
ctttacgagt
gatcgacgat
taccagcagg
acagtcggcg
gaagcagagt
agccagcaaa
cgctgcattce
gagtcctcgt
attctagtat
tttcagacct
tccacgtagt
ctccatttaa

ttagcecttg
gcactaagat
gaatcgagtc
gaaagggaaa
atttttcatg
cgcatcgaag
atcaacttga
atccatgatc
cgttcctgge

ggggtctcca
gctgccgcetg
ctttttctta
agccgtttac
aacaagcgtt
tgtgcgtttt
cgctccectga

Aspergillus niger

tcagcccgga
aggtgagaca
acgctcgata
gtgacagcgg
ttggactttc
caagcccegte
caagctggcg
tgaagtgatc
tgtataagtc
ttgttttege
tagatacagc
gagtgttcga
ctggtcccaa
gagaggcgceg
tgctcaagtce
agcccatgaa
taatattaca
ttccattacc
agggcgtgtt
ctgccctcectg
tttgcgtgcece
tttaatctcg
ccaatgggat
tcaaggtagg
tcaaactgat

Aspergillus niger

accaccaatc
ggtccgcegat
atccgcecegtg
aagagggaaa
gatcaaaggt
ctgtactacg
cagttggaga
ctcaggcaga
cgatcgcata

ctattggctc
cacttttgtg
ctgctttctce
ggatgaaaac
tatatcatag
cactgtggtt
ggtggctget

agaggagcaa
acggcecttte
gttccatctc
atatggccga
gcaacaggct
aaggaagtca
cgggctcttg
cggctgatcg
tcgtgtaaag
attgtacgag
agacctgctc
ctgttgtacg
cagcgtcccce
agggttcggg

tgggcgggaa
acaggggtat

ggccagtgac
caacgcgaat
tceettettt
cccgcetetet
gacttttcca
aggaacccca
tctttggttt
ttctgtccte
gcctggtege

acgttggttt
gccgaaaaag
gagccgttge
agaagggaac
agcactttat
tagtatctag
caacaacggc
aacagccagg
gcaccggctt

20

ctcgggaggg
aaatatcagt
tttaaatcca
cgtgtcgacg
aatgggctga
agatacgctt
cagtctggat

ctgcgcettet
accctaggat
gacgtgcagg
gagccttetg
aacagtctct
tgcccacagt
gtggagaggg
agttggctca
agtgtgceccta
tggtagtgtg
aatgccacta
taggctctag
aaatcccccece
gggcgccatg
tgaggttagt
ttggggggaa
ctcatcgtca
atcatgagtg
ccagggcatc
tccgcecggaga
ccgtettete
taatggtcct
atatttagct

gcgggcecccee
ttgatcggtg

catgcggtat
gaaactgaga
acaggcgggce
atacatggga
atacacagtt
ccaccgtggt
aacgtggaga
ccgtccaacg
tctgggtttg

gaaaggggcc
tgacccctgg

aagtcactcg
atctatgacg
gtgtacgcct
gtgtgtgaat
tcacaagatg

gggtccgggg
gtcggttagt
aagagcagct
agagatacgg
gttaggtact
agagcccceeg
cgacctccect
ggagagctcg
tcatgggtca
aagtttttag
acatattagt
ttactccaag
tcatttcccee
tttttgggga
tacgcggtct
aagacagccg
gctgccecga
gcagaaagat
aatggccatc
tcctegtggt
agtgctggcece
gtccactcgce
tctetetece
ctgatatgga
tcaatgcatg

ttttcacact
cccactcaac
cagtatcaat
ataaggcaag
tgattacccc
atcttgtgta
cccatgcaca
acttgccceceg

gctggcetgge

1140
1200
1260
1320
1380
1440
1500

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

60
120
180
240
300
360
420
480
540



cgatagtatt
cattcggatt
cccttegatg
ggggaaatac
cgggtggatt
ctgtgattta
attgggattc
ttcttccate
acgtgtcggt
tctettgete
agatcaccaa
ggtctagaat
atctcctgea
catcctcette
gctectgect
gcectetttte

<210> 35

<211> 1500
<212> DNA
<213>

<400> 35

cttggceceteg
cacaccggtt
cgggagccat
gtcagaagat
tgactggtca
ggatggttta
ggaggcatag
atccgacata
atgaagcggce
gcacacttcc
tatgcacacc
attgcttaat
tatcagctac
cttgtgcggt
tgatcctgat
ggtggggaga
ctattcgcta
gagagatata
agaatcggtg
gcgaagatcc
ggcaatcgtc
tcatagaact
tgaatctgcg
catgcattca
tgggatatga

<210> 36

<211> 1500
<212> DNA
<213>

<400> 36

tggcttccca
aatctcattt
tgataataag
gattcctegt
tgcacctgat
atttgacctg
tctcecegetat
tttgaatccc
tgatggctgg
tceecgataa
ttttcetttg
tcccatactt
catcttcatg
ccecectececat
tgttactcat
tgagttcaat

cgcgatccge
cctettggag
caaggttcaa
ttaaacagtc
ccttggatac
tcgtgtaacg
agatgcacgt
tcgcaggtag
agagtaaccc
cccaggtcecece
tcgagtgcca
gcttgcagca
aactacgtat
ttttgagtga
cctttgaatg
gtgaggagag
Cccaaaagctt
ccgattagac
taagtgacct
ccgataattg
tccacgttte
gctcggctca
gggtccggte
atgtcatcag
agtcacggct

aagaagtagt
tgggaaattt
aaatgtttat
ctggcttcag
tccactgett
atctgatttg
ttttcectet
aaactctccc
taccgacaag
gcttcgagct
catcaatcga
tcttttetgg
cagctgtgtg
tctegegeac
gcatggctca
tgagcctctce

Aspergillus niger

ttggtgagga
gatgcgatca
atcatgagct
gtacattcgt
ctttcgecatt
ttcceetttt
agaattctat
agaagctgtc
agagctgcag
caagcttctg
cattaattag
ctggcagtaa
cagcagaccg
ccagaatatt
tctcagtttg
ccaccatcac
acttgcataa
gtgcccagag
gatgttattt
accgagatgg
tcggctttte
tceegecetet
ataccgcgca
tccgtgcecca
tgctgtaatc

Aspergillus niger

attgcaggta
cgatttttat
tatttaatta
ctccagtttg
tgttcgtgtce
aattcgcatc
tctttcccac
aaactagcct
tgaacccegt
ttcgtcattg
cgcttccatt
cttccttceta
gctgcecttat
gaaccagttt
ccaagtaaca
aactcctcectt

acggtgttat
aggccttcga
ccgaagacga
gagcacatgc
catgacacat
ttatgacgtt
tccttecattt
tctcatcgca
cttgactgaa
ccagggtacc
tacgatgtgg
gcgaccgcect
gatccgttgce
tactttggtc
tttgtttgcg
tgtcacttcce
aatttggagc
tctaggctgce
ggtccctgea
gacgacctta
tatcctataa
ttgtcagata
acgccacatt
aacacatata

cggggtgatc

21

tgacttaata
ttttcatttt
ttattatttg
tataaagagc
catcacattg
cttctttecet
cttcccectet
ctttgtgcat
ttcagtctgt
cccetggececg
gaggtaggtt
tatctccctg
ctttcccage
cttttattgc
gatataaacc
gccactccac

tgacttgaag
aacggctgcc
tgtgaaggct
ctccactgcet
atttttcatg
gttagagatc
ttgactctca
ttgacaagcc
cactttgtct
cggcctgctg
tcaatacctt
cttgacaggt
atccgacgcet
catgttcttt
gggcgtcagg
tcgattccat
caatcatcca
tgcacgagat
tcagccccaa
gactcacatt
atattgcttt
cattccttgg
atgcacttcg
agccgcetggg
ccagagccaa

atggctgtgce
ttttttttte
ttttaccttt
cagcatctcce
aatatcctcce
tcttggataa
tcatctgtgt
tccattggtg
ttggctecgtt
tagcaacgcc
tgtcgctagt
cgccggcgcec
ttcagcttcce
tagcagcttg
cactagtgcc
tcccatcatg

aagcttgtga
aaccccaaga
gcttecgcetg
ttatattggg
acattttgat
cctgetggtt
caacatctgc
tttgcataga
taacgcatct
gaggagtgaa
atgccacctce
cagagccacc
ttgtctgact
gagtgagatc
cggggcacgt
ctccatacta
gggcattacc
tcaatgaacg
gccgatageg
gtcttcttta
ttgtttttecce
cttcgctgat
gccaacgcgce
accacccagce
catcataatg

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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



tcaggtcttce
gcgactcgag
gcttcgattce
tatcgggaag
caccatccgt
tggatatagt
aagccacgtce
gctcaccgceg
ttcccaagece
cctecgaccte
cagcaatgag
cgtctcectg
cagctccaat
ggatttcggc
ggtcgacacc
gtgtgcctcce
ggtgccggge
gaagaacgcg
gtaaccttga
ggcacaacac
tcgecgggac
caccgcacgg
ccgtggggtce
ctactcggac
ccttttette

<210> 37

<211> 1500
<212> DNA
<213>

<400> 37

cagccttgtg
gccatgccat
gcaggtgact
gatgcgagga
agcttctecga
ggttgcacga
cttgatgacc
cctggagata
gatagagatg
ttgaagaatg
tgacgccaag
caccctccaa
caacaccctc
agtccatggt
gtgatgcaga
tgcecttecac
ccttagtacc
atcacacaac
attatgacgce
ggcgtcccte
tcaagcttaa
ttaattcggt
aaagaacctt
accagtctgt

ctgaagttta
ctcaatttgg
ttgctgtagt
gaaccgatcc
gattcggaca
agcagcaacc
cttctcaatc
agacaaagcc
aagtaaggta
cttaagaaca
agaacccaga
aacaatcctc
cagaacgggg
atcacgtcca
gaactgttcc
gggaggatga
gagattcgcg
gttcgatgac
cgacatggtc
tgcagatctt
aggcggcecag
cggacggtga
acatgaccgg
cctcegetga
ttcttttett

ggtccggceat
ctgaaagaaa
gctgaaatcc
tctgcagagt
gagagggagg
tgggacgtgg
agcgctgagt
attattcagt
ggatggacag
aagataagac
ccatgacgat
teccttcecaate
tcteecttge
ccacgctgat
cccagctgeg
ctcggttggg
cctectgttga
cgacacaaca
atctggggaa
agttttecect
gggggaaaaa
cggccatgcg
gtcctggcecat
cagtggaact

tctettettt
atggtggtaa
cgcaaggcgg
gtgatgtacc
ccatggtgca
gagggctccc
aacctgtact
ggtttcagaa
tgaagctcat
gatttcaacc
tccagcgcaa
tgtgccaaac
ttgtttttecg
atgaccgggt
aaggctgact
gggcggccat
atccgggtge
ggtagggagg
aaaacaccga
cagtcgagct
ccgattgect
gtggcggaag
ccggaatgag
aaaaatactt
ctactcacca

Aspergillus niger

cacaggtcca
agacagagag
gaggagggga
tgcaaagcac
gagtgcattg
cgtggtcgcece
acggtgctga
atgagtgaaa
tgagtagtga
cgaaggaaat
ggaacttgag
accgtccagt
ctggtccegtt
cctcacacta
ttgttgcggt
cacccctecece
tgtggtcttce
actggtccge
aagcgccaaa
ggacaggcca
aaaaaaatac
ccctteegte
tcecttecect
gagcttctcet

cgcggctact
tatcgcggtc
acgccgcecte
ggttgctgta
cttcatactt
cgacttggat
cgttcaaagt
ggttgctgge
caatgaagag
gctcttcaaa
taacacgttt
cctccaagac
ttcgtctgga
ccagcttgcec
tttctggttce
tggcataagt
gcgcaagtag
atggccggag
ccgtatgcecac
cccgatatag
ctcaggcgtce
ctcccecccaag
gggctcactt
cagaacacct
cacacatccc

ttgttgagtc
ggagggatgg
gggatgatct
ggcggaagat
actgattatt
attggtctgt
gtcacggtga
agactagatg
tgatggaaaa
ccgacgagat
tggcttcacg
cacgcaacct
cccgactcetg
gccatgcececgg
tgttgatgtt
atcctaggaa
ctgcacaact
ctcggaactg
aaacccgcect
ctactactga
aacaacctct
ctatccattc
cctcatcatce
ttgcgcecgtceg

22

gacgtcagtc
gagctctctg
gtctaccaga
agttgccgcece
gttcttgata
aggctggaag
cgtggcaccg
gtcgatactg
gattacaccc
atcacctctg
gtccttgatg
cgcagttttt
gagaacctga
tgccttagece
accaccaagg
gcgtataggce
acgcaatgcet
aagccgaccc
agttgggtgt
ctgggggaaa
gcgaggcectte
agggccagcet
ggtgccgecg
ttcecectect
ccaaacacac

acgaagccta
ataaccacgg
catcctgceceg
ttagtctcac
gatcccgttg
gccgaagctg
aatcatagtt
cttctgatga
ttgtagaaag
ccagaccggyg
gcttcaattc
ggcaatcatg
tccatctggce
acctgatccc
gatgctgctg
cagtatgatg
acggcaatct
acttacttca
aagctggccce
gggccagaaa
gacgtaaaag
aagccgacca
cattcatcag
cccaataaac

tccttgcgaa
atcacatcgg
tcaatcgcct
gccaccaaag
ccacgcaaga
cgtctagcca
caacattgca
cctteegecet
ccttgcgeat
aacttagcac
ctctctggaa
ccggtacccg
atggtgcgat
ctggctgtaa
ttcatgcgat
aagacggacg
tgagaaggtt
cgagcgagtt
gaaaacaaat
cctatatacc
tcgaaggcetce
agctccgtca
aaaaatttca
atttattcct
attcacaatg

ctctgtacaa
aaagggagga
accgttccgg
tgtagctcga
gaacccgccg
gtggaagctg
agttaacatt
tggaatagat
gtagccagaa
cgatcceceeg
tggcttctte
agttgaccaa
tccatccatce
caccccaact
tgatggccat
ctgtccccta
ggtcagtgca
tgcagaggaa
tcctteegtt
aactttcggce
atacgccccg
ggcgacatat
agtccgacga
tactagctgce

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

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

1020
1080
1140
1200
1260
1320
1380
1440



cctactatct cactttcttc ccatctctat

<210> 38

<211> 1500
<212> DNA
<213>

<400> 38

ttggatggag
tttaattggt
cagacatgac
atctactccg
accacacttc
ccaccaccct
agcaacaagc
atctggcacg
cccaagcecga
tctagttggt
gagcccecttg
tagcaggatg
tgcatggctg
tactcgggat
tcttcatgee
gcttcgacgt
gatgcacctt
ccccecaagat
catcctccag
ttatttacat
aggcaccgtc
cgagctttgce
tatttctett
cctectceccece
ctgtcagttt

<210> 39

<211> 1500
<212> DNA
<213>

<400> 39

ttttcggtag
tgtcataggt
ttttgaagga
atggttacat
ccgacgcecac
acgtagaagt
gtgacacttc
gttggtggaa
tgtgaaccga
cagattcttce
taagcgggceg
gcaccccgcet
atagtgcttt
tatttggcga
atggatgtca
ttatacatat

gctgaccatg
cacattggac
atgagccttce
tagtagaaat
cagtgcagaa
gttcaatgca
agcctaccgt
aggtggaatt
ggcaggagta
ggctaagaac
ctacgatagg
gctgcattct
cggatggtcc
ttgacttgtt
caaaagactc
ggcatccctt

gaggaatggg
tggggcagag
actgcggtta
gggttaagtt
agcacgccege
tcegtttgaa
Ccttccceecte
ccttttetet
ggctgtgtct

aatccacttc
tctcattgga
tgggtagccc
ctgtctgttg
tggattgggg
caaggttcga
aatgtccaat
ggacatgctg
gtcaagtctt
gaccaggcta
tatccttatg
cttcgceccage
tgtccgaaat
gatgaaagta
aatacttgcc
tcatttgcaa

Aspergillus niger

ctgcagagat
aattgcaatg
catctgctta
atcaaacgta
cgatacctac
Ctaacccttg
attccgacag
gctcagcatg
gagggtgact
tagtggatgt
cctactaggt
gtgagggatc
ggtgctacac
gatctttcaa
tgttcctgtt
gctgacgggg
tgggaggaat
tgggatccge
gtgaatagtt
ccgagaccga
ccggaagcac
tcctteacte
tacttttatt
gtaagccatc
aaccattgca

Aspergillus niger

gtcttcagga
agagacatga
ttgcatgatg
cctcecttaaag
aagtcatacg
tatgtgaggg
catggcaacc
gacagagtaa
tcattgaacc
gcattgtacg
ctcgtgataa
ggggttggaa
atttcggtat
ctgactagtg
atagatgtgt
gttgctatat

acactttcag

ggatgaactt
attgatttaa
ctcccatcca
caatgacaga
tgctgatcat
aattagtctc
gcaagattgg
atttccatga
agggcggttt
tggcggtggt
aagttctggg
tgcagagggg
agcacgatct
tctttggatg
tattcgatca
ccttaggtaa
ctcattctcecce
cggtcgcgat
gactatggag
gggggatgga
agaaagtccg
tcttceecte
cccttecact
tctctetete
tctctagtat

agcacttcga
cttgattgta
ctgatggttg
aggggttgaa
acgctaccac
gctattagtg
acgggatttc
ccgtaaagga
aagatgccat
tctcaggata
ccttctacga
tgcatcaaag
gactcacatg
aacgggtagt
taagatcttg
catgctaaac

23

tccagtcaat

ttaccgattt
tctaaacata
tcactctgcect
tcctaaaccce
cacagaatcc
tctccatgac
caatgctatc
gggcagccag
tcatcgtggt
ggatgtctac
agggaccttg
attacttgga
gctatcgata
ccttaattgc
aagtcactag
gtaaagaggg
gaaatccgat
ggataccgga
gagatggtta
ccaacagcag
accgcatcag
tcattctctc
ctccatcttt
tatttttcte
cttcaccaca

ggaatcttcg
tggcacattc
cacatgataa
ggtcaataag
ctgtgacacg
attcttcact
gacagtcata
gtcttaactg
acgtggaggt
atgcagtcag
ccatctgcaa
gttgtttctg
aagagtatgg
gaaaatgtaa
cttggaatgt
agcctgattce

cgcagccatg

aatgacggtg
attcttatga
ttctgctcte
ttggtcagcect
tcectgtcecac
actggacaaa
ccecgecacgg
ggcgggcaga
gtagatagct
cagagagtga
gttgactggc
ttgaagctcg
tggcgaggga
tcgtgcatta
agttatggcect
gagggggcca
ggtcggcaaa
aaacaatagt
gattagttag
caatcaggag
ccececgecgge
tcegeecttt
cctcacttat
actcttctca
cacaaccatg

tgtcagcgtce
tcgceccgceta
gcatgtgtct
gaacagacaa
cggctccaag
aacttcatag
ataccaaacg
ggctgegtga
cacccgccaa
gatcctcgceg
ggggtaggac
ttgccctege
tgaggctgtg
aggactgcaa
ccataccacc
acgcttgcca

1500

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

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



tgggtgtatg
atattcgtte
tgtctgtagg
ttaaaaacct
acgcaagtat
aatgagaggc
tagggcgtat

ggtgaaaggg
cccaacacac

<210> 40

<211> 1500
<212> DNA
<213>

<400> 40

aaaccgttgt
cggacgtgca
tcttggggceca
cagtgggaga
ttaccggacg
gtctcctgeg
catatcagaa
ctggggtcag
tgctgcaatg
cgcggttgceca
aggagaccga
agccecegtggt
gtgtcaagtt
cattcatgcg
tgtggccecceeg
ctcatgtcta
gcggctcaat
agtgaagcca
gattgatttc
ggattgcaag
ttcataagtt
atggggttgt
cacgcgtctg
ttctctettt
tttgaatttc

<210> 41

<211> 1500
<212> DNA
<213>

<400> 41

tttgccctaa
aagtgaataa
cggcaccact
ctgggtgacg
ggaaactatc
aactaccatg
aaatcaagga

tctgtectte
tgcaagagat
ccatcctgca
ccgagcatag
aggctgcacc
tagatggtct
atcccaatta
atatataaac
tgcacattat

cgcacaaatt
tttctggaaa
tgagtctgca
tcgegtegeg
Ctacaatggg
gacctacgtg
aggcgccttg
aattggagat
ctgccgegcet
atttgcgcga
caaggaattt
tgcectggaa
tgggggcaaa
actgagcgag
cgccatccgg
tgcctttgaa
taaggtgctg
tgactgttat
agcacggaaa
gatggatatg
ccaaggagga
cttgctaacg
cgtaacttgg
gacgataaga
ttcactccga

ctattctcta
atgaaagtga
aaggatatag
gtcagtactc
ttcaatcgaa
caagctctgt
caatcaggag

agactcttcc
Caagattttg
tgaagagcgc
tcgaagttga
aagccaatgt
atcggattac
gcaagtcgaa
catcgaaagt
cacatctcaa

Aspergillus niger

ccatccatcc
catggtggaa
ggcctegteg
atcgaacctc
tgcaagaatc
aaccatccag
ttggagccac
ccggttttga
gctggggcgt
cagttcgtgce
gcagctcggg
tgcacgggag
gtgtttgtgg
cgcgagatcg
gtgatgtcca
gacgctctca
attgaggggc
aaggtatagc
tgttcaaggc
tggatcagat
gtaaatgtgg
gtgaatcgga
tacttatctt
agatagcaga
gagctttctg

Aspergillus niger

tatggagtgce
tcaattgatt
gcaacctcat
gtacaccaat
ccagaacgat
caggagtaaa
tcaaaaattc

aaaacatcta
aaggtagcac
ttcagagcaa
gtcagttgac
tttgcaggtt
tggatcaaca
agaattatct
cccattcette
gaaaaaaaaa

atgatgagag
tcggtcegtg
tcaaggtcca
acattgtatg
tgcaattccg
ccatctggtg
taagtgtcgce
tttgtggege
atcccactgt
ctgctgcteg
tggtgcagtt
tcgaaagttc
ttggcgtggg
atctgcagtt
gcggagccat
aggcgtttca
cacaaggatg
agaacagaac
atggaacaat
ggtgtgaaga
agtcataaga
ctcegtegge
cccagtcacc
gactcttgat
tcecceccatctg

gccectcecacce
tataatgggt
cgctctttte
aaattcaatc
tgttagcccce
tatgcatgac
tccagctcaa

24

ccgtgataat
aaggtagggt
tctagacctt
aaaatacatg
atcctccaca
ttacgtctca
aaattgggac
ctcctgaagt
aattcagacc

ctaatcatag
ggtggtaaac
ccettetgte
caaggcatgce
ctcaagtcca
ccacacaatc
actcaccgca
gggaccgatt
gatcagcgat
aacactgcag
gatgggtggg
gatcgcecggt
caaggataag
ccagcagcgce
cgatctagac
gacggcgtceca
agagatggcg
atgtatcttg
tgcttctgac
agatctgtct
gtaatatcga
tctgccageg
taagcactgt
aaaaaggagtt
gtctcttgtt

gattatcata
ccttccattt
ggccggececg
ctgataaaat
gtcttaccag
ccatggatct
acagttgcgce

agactagtct
ttgcaaatag
cttcgtagtce
gcaatagcca
tccegecetgt
agtatgcaaa
cgaactcaag
tttctatcat
cgtcacaatg

cgattaagtt
gatgcgcata
acgacactcg
gaaccgtgte
ccatcgcatg
ggcgatctat
gttactcgat
gggttagtgg
gttaacccgg
gttcggccgg
gaggattgcg
gctattcaga
cttcagtttc
tatgtcaaca
cagatgatca
gatccgagta
gatattggac
tcaacgaatt
ccggaaccge
gttagcatac
atatcataga
atcggcaggt
tactccactc
gggagcatgce
gtccccgatg

taaataatga
tatctcgtag
aactcctcag
cacatagaag
ctagatcaca
agtctgcagce
ttctaactct

1020
1080
1140
1200
1260
1320
1380
1440
1500

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

60
120
180
240
300
360
420



acgaagtgaa
agcttgcaag
gtaatgatca
aatggctcca
tacactctgce
ttccagggeg
cgggatggat
ggactctttg
aacagtgagc
atccccaatg
tcaaactata
gacttctccc
cgacatggac
ccatcgaaac
cggatctggce
cacaggtgac
cgccattata
cttttcacat

<210> 42

<211> 1500
<212> DNA
<213>

<400> 42

tccatgctat
tcagacaact
tcatggatcce
agtctaggca
aggaagcccg
ctgactttac
caagttagac
cgcatagggt
tggcgatacg
aatgaaattg
cgagatccect
acttgaatac
acgaaggtat
gcagagtacg
actcgggtcce
cccgtaaaac
gctaaacgga
catgtttggce
ctgttcaaga
tccatggegt
cccataataa
gaaaagactt
acatggaggc
acaaccttcc
tttctteccac

<210> 43

<211> 1500
<212> DNA
<213>

ttcaattgag
gatgaagatg
caaataacat
gaaagctgaa
tcgacgatgg
gccgctgaat
aagttggctc
ctatcagact
gaaatgtggg
gaagccaaca
attcacacgg
aggctatcgg
ttttcggatt
ctggcagcga
ggctaatcgg
cgactgatgc
cctcatgacc
attaatcaat

atcctacact
atatgaacta
ctggcgggtt
ccaacaactt
aagaagggcc
agaagcctag
ccttegecac
gctgagacac
ggccgaatta
agctgctgtg
tttgctaatc
gaccgagaaa
cgcctagtat
gagtacttag
cagtcaaccc
tttgcecegtg
ctcagagtat
cttgagggtt
acccttgacg
gggttggatt
tacaaacctg
gattgtcgga
cggggattgg
cggctaaaca
cctgaccaca

accggtttaa
gcatatgcat
taggaagcga
actgggttgg
cgcgcecatgt
tcaataaagc
taatgaatga
agctggcacg
ccgctaatgt
ccaaaaccgg
gtaacccagc
aagtgggata
tgcattcecgg
aaccatgaca
ttgacctgtg
gtctggctct
atgacaaaat
tatcgcegtta

Aspergillus niger

gcgccacgtg
tcgtctgtat
ggtaggtacc
ccggagaaat
caaacaaagc
caagtggggc
ctctecececcce
ccecgtggaga
cgtattattg
gaatgaactc
taaatcttcg
cgcccagteg
ttctcaaatg
tgtgctacca
cggtcctget
cacgttectt
tgggggegtce
tcegggggte
tcgagcecettt
tgatagtcgt
atacaccttg
tactctgggg
agagagggac
ggcattatta
cataatcctt

Aspergillus niger

tcctcecggega
acgctgagat
ggtctaaaac
gtagctgtta
gttcttccecee
cgctaattgc
tgagtttgaa
gaatagatac
gccacggcgt
ctaaacccta
aagtttaaac
gtgtgcgttce
atcggcaatc
ccttcgaagg
tacatggacc
aacgtaccgt
atcttgttge
cacgtctcta

gtagcggcect
tactacgtct
cgtacggcat
atcggtgctt
gggattgaac
cccgaagtag
ggggaagtac
agggttgtct
cctcgecggac
acgcgggatt
cttttctcta
ttttgacccc
cttcgagtag
gttccgaccg
gagccgtccg
¢cgagcgggyg
gctcacttgce
ctgtatttct
cacgctcgcet
taggcgcegtt
atgcaaccgc
acttgtgggg
aataatggta
tatagagggc
ttatcatatt

25

cggcgtggaa
actaacagaa
agactatctg
atacatgcag
tatctcagtc
tcagaaatgg
tggcaaatga
tcgtctccac
ggataaacca
caataccata
aaggatgata
gccccaagtg
caagaagggc
catgggcttc
acatcggtag
ccgtgceccaca
gctgctcatt
tcgcetegecet

aaggtcgctg
gtcgtttcgg
ccgaaaaagc
tacccagctt
acggttagcc
gtacgagaga
cgtcgcetgeg
ggtccgggge
atattgacgc
ctttgcaaca

ggcctaggga

atgggaggca
tctaaccatt

ggcagtctcc
acttggcaat
aagggcatgg
tactactcaa
aacgacccga
gcgattaaaa
gcttttctta
gtttgggtcc
tcgaggaagt
cggagtacaa

attggggtceg
gattcgacaa

aagtccaatt
agaattggca
gcactgaggg
atgggatatt
ccataacaac
agaaggtgct
tcgataaaga
tagggttggg
atcgtcctac
ctgctggaaa
ccccgcecagac
gaacggaagc
aaccgaaacc
cgttctctgg
taccgacctg
tatcatatat
gtcgtcggcea
gctcaccatg

cgaacgcgac
ttatatgtgce
aaaatgagga
cctcacgcgg
gagaactcaa
gattacgacg
agattaatcg
aatgggctgc
tctcecgecaag
acgtcatact
tcttcgagaa
cacctaatgt
acatattgtg
ggagaaaatt
tgggtgtgag
aagtttettt
tcaagttagg
cttctgttag
gaaccttttc
ttcacatcac
agaagagaaa
ggggtctggg
taatccgcag
tctgactatt
actcgaaatg

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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



<400> 43

gacacaagcc
tattcctatce
tcctgaaaag
accacgcaca
ttggcagagg
tagatggggce
ctgggatgga
atcatcttta
tgggctgttg
tcggagaaag
tctgcgaata
aagcatattg
ggatcagggg
agcgccggcet
cgcaagagga
cagaattgat
tagacccatg
acccattcca
gggacggtct
gtggtggggt
taccaatcga
gccgtegecg
gtcgaattac
caaccttcca
tactcaatca

<210> 44

<211> 1500
<212> DNA
<213>

<400> 44

gctgctcgac
cgcaagggtc
atctgttcca
gtttcgtaga
aggtatccca
catattactc
ccacgtegte
caggtgacaa
tccggcecacac
tcggecgata
tgagagccgce
actcaaagca
cggtgcectcge
aagcgtgacg
gaagggtttt
gttggcctat
ggagtgaaag
cagtgagtac
ggagcgcecegg
ttgagctgga
tgagtgagtg
gcgcaagctg

gaggatgacc
cacggtagca
agagtttggg
ccaaggtccce
aagagcaggg
tgttttctcg
ggggcactgc
aaaggcagag
atacagctac
aaaagcagtt
ggcttgatat
atagaaaatc
ttgtacgaga
tggttggatt
taatgagcct
gcccagaagt
attgaaccct
ggaagaagca
agatatggtg
cagtcagtct
agagtttcgg
catcattcgt
ccgecacagg
ttcecettece
ctcttaacct

cggaggctct
gagcaagcgc
ctgtcagcect
aatactcccg
ggagcatggg
gtccagttcc
gcgcgaaccc
ttcccgagge
gtgtagcgag
catgaagcgt
tggcagcccece
gtatgcaatc
tccggaaccce
tcgttegggg
ttctttcgea
ctgaagcaca
ggaatcgaac
aaaccaaagt
tgttaagagg
gggattgtct
aatcttgtcc
agccggtceac

acatcatagt
atgtacgaaa
taggaaaatc
tgaggatatt
cggtgatgtg
tgattcggga
atgtatgcect
ataagcttgt
acattaagga
ctgtgtccat
gcagtattga
catctgaatt
agtaaccaag
gactgtctct
cgggaattga
catgagcgtg
gcagagagag
gcaagacatg
gccagcggac
cgggcggtet
tatccttctg
tgcccecttgac
ctcgttgecece
aaacttcecttce
ttctagtaca

Aspergillus niger

gtgacataag
ccgeegttat
caccatcacc
agaccgatcg
acccaatcct
tagcatgccc
accctgagece
tacgcccgcea
catttcgaag
cgacgaaggc
cgaagggcca
cgtctactat
aagaataacc
cgctggtaga
gagaggagcc
gacggggcgg
taagaaaaat
atcagaaaca
aggcagacgg
tagtcgtatt
gcctccaagce
gtggaaacca

aatctaccta
atgtttctct
ttcggggaca
tgcaggtgga
tggagaccag
ttttagacca
gaggtgtcga
tggcggtgat
ttcggagaat
ttcggattta
ttgattctta
gggaaccagg
ctttggttgt
gataactaga
tactctactg
atttgtgatg
ccgacctagt
aacatcgcct
gggaatggcg
tcttgataat
cttcggatca
acaggaacca
cgttcecgtet
actctcacaa
cgttactacc

tcgtgtcectta
ggaggcgtaa
cattctccgt
tagaccgcca
tgataaaggc
cggtacagtg
tgcagcttgg
ctggcceege
cgatcgagaa
gaactgtccg
tggccttcag
gtcaccgagg
cgtgtgtcaa
acaggaaaaa
gatgctgccg
ggtttgtagg
gttcaacgga
aagaccgtcg
aacaggacgg
ccagtcagtc
gcgcecegcetcet
gtcttacaaa

26

agtggcaagg
ctggctgaac
tgtagactat
tgggttacgt
tgattggctt
ataggaggcg
ggtgggatgg
ataacggagg
tgagtggcaa
cggctgacct
gttgccaatg
ttggaggtgg
accgatgcag
tctgccagtt
atagcagtgce
gcccagagat
acgggatatc
cgagggccga
caggcccgaa
acagttcccc
cctcatggeg
ttcgctgaac
ccecttette
ctcattacta
aactaatctc

atcacccaaa
cctcgtgaga
agcatcactc
aatagacggc
ctcgaatacc
ttttggcctce
tcttgatcac
agaacggcgt
gagtgggctg
aagttgtacc
agaacatctt
gttccecggat
atcgtggtga
ctaccccgag
ggaggagtgg
agcaacgcag
tagataataa
gggtgaagtc
agcaatgagg
aggtggagtg
tctggcctga
gtaacttctc

cgggatatgg
caaacccatt
agtggcggtce
attggcttac
gatattggcc
agtcttggtg
tttcctcagt
gaaggggaac
accccgttat
ctcetttggt
gctatcccect
agtggcgtca
actcggacga
gataccacgc
tacttggctg
gcaagccaga
tgatccggaa
tttgtcaacg
aaaggaatgc
ctccaagccc
ccgtgggegyg
tgaagctaag
cctatataac
ctactactac
attcacaatg

ttggattcgt
gccaccaact
ctcacctgtt
ccacgtcggce
atcctccege
gaccgccttg
atcgagaggg
gatgtaataa
ggatggggac
ctgctgctet
tccagccagce
ccgagcatat
gaggggagga
acaatgaatt
gcgtaataag
ctccectate
gcggcatgcece
cgaacagatg
acgggatgaa
gagtcgggaa
ggcaaccatg
ggaatgattc

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

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

1020
1080
1140
1200
1260
1320



ctcctgcecte aggcaccaac atcggatgtt tttcggaaag tcacccgccg aacctcegtt
ttgcacaatc tccaacgtcg ggccatctcec tgctcagctt gactgacatt tcgcgatcct
cccectcecac accacccececgt caattggacc cgaacaaccc cgctgggatc aatcaccatg

<210> 45

<211> 1500
<212> DNA
<213>

<400> 45

ggactgatgg
acatactttt
aggctatctce
ggcagggctt
gcctgcettat
aaaagtttgg
aggataatga
gtttatttag
actttctcta
atacttttgt
caacctaaag
acggctagtt
gaagctatcg
tattctatac
gtgatggcat
taagcgatgce
ccactccacc
tcttecatectg
cggcgactct
ggtgcaaaac
cctttaacag
gctttatctt
ggtttgctgce
tatcgtcatc
gccaccccaa

<210> 46

<211> 1500
<212> DNA
<213>

<400> 46

ccaggagggt
gactgcgtta
ggagggtgga
caagatgctt
ctgggattgc
atgcaaaccg
cccgacgaca
ctcggtacca
cgggatcagt
ctactctata
catcatcatc
atgtatgtat
gtcacgactc

ctccagtata
aagcgaactg
atcttgttca
gctcgaaaag
ttaaggcttg
ctcaaatata
tggacaaccc
atcacatagc
atatattctc
acttctctta
tggaaagggg
gcaatatata
gacaatccag
ttcatctaag
cggagttcgce
agatctgata
gtcatcggca
aatgattgga
ccggatgggt
gccgaagcag
ctgcccecectce
ctctececcat
ttgtctggtt
gtatccttcc
ctcattcctt

tctgactaag
atattatgca
tcagccaatg
cccecttecettt
agtatgtggt
ttttggtcgt
gccgcatcat
ttcatcatcg
gtcacggtca
caaggataga
atcatcatca
gtatttacgt
aagaatcctce

Aspergillus niger

agaagctccg
aacaaactag
aaggcacgtt
ctcgggatcg
cgatttgata
aaagaatcat
ggctggacag
tagattatgt
ctggggcaat
tactccaggce
aagtcactca
taccaagcag
cagtatttcc
caattgttct
agcgagagat
tgttctcaac
gccggcggaa
ttatggaatt
tggcaagtcg
ctgtacggcg
gcttccattt
agtcatctca
gagcatcgat
ccacatccct
tttctcagac

Aspergillus niger

ttgttgcatg
ggcgtggett
tcgcececcecct
ctgtgacacg
ggttcecgggt
acgtaaattg
agttataatt
tcatcatcag
cactgtggca
tgaaatcgat
caaaggagct
gggatacaga

cgaaagaggc

ccctatgceac
gattccgtat
cgattagcac
ccecggcetegg
ctattggtgc
taaaataagg
aagtacaata
aagcttagac
ccaagatcat
cactcagtga
attttcgcag
cacaaccatt
agctatagtg
tattagcaat
gggctgctta
acattgacca
gaggcaagca
cctattatca
ccgagcacqgg
cggggcagcet
aaaagccctt
attgcaccag
cgaggagctc
gatttccagc
ccatctcecte

gctgcgggag
tttactgcac
ccttccaaac
gaatggccgg
aacatcgaca
tttgtctggt
attttagatt
caatcatcat
aaacattctg
ggacaataac
gtatacaaag
atgtgtagag
aagaatgttg

27

ctattggtgc
gaatataaga
gatctatccg
cttgtgccaa
tcaagagtat
ctcaatattt
cttgatattg
aagcgctcag
tcagggattg
acaagaagca
aaatccaatt
gagaacaagt
acggcatcaa
tggctatctt
tcgcccaccece
gtcgcatctt
gattgcatca
ttgggaatta
ggccaacacg
tccaatccat
cgcgceggceca
ttgaagctat
cttatcaatc
tgggtatttc
tccattaatt

gcagggcgat
ccggccatca
aaacaaatca
agacagcgat
tgtcagtgaa
gacgggaatc
atgattcggt
caaagatcaa
tgtagccgat
aacaacaaca
agtatagtat
aatcagttag
gtaacaaaat

ctgaggtctc
aatagctgga
tcctagatat
gatgacccga
gttgatactc
tataaggacc
ttagtgcaca
aataacagtc
ctcaaaacat
gcgccacgtt
cagtagcagt
tcttactact
accatttact
tggaacggcg
ctgccactga
atggctattg
acagagaaca
tcatgctgaa
atcgctgatt
cgcgagctct
tttttctegt
aatcggtgcect
atcattgcgt
tgtgccectg
catcacaatg

agtaatatta
gtgaatcaag
ttcacgttgt
gttttagcca
tcaatcaatg
ggtctgccaa
tgaaggagga
tgctctectt
ctggagattc
acatcatcat
gcatgtatgce
gattcggaaa
aacagcaaaa

1380
1440
1500

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

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



aaagaaagaa
aaatcctcce
ccaatctcca
ccgecggega
tcgtagectg
gctctcgaag
cctgtetteg
ggatggggtc
ctttcacttc
tttgtgtgcg
tccatctccee
tttcccatcet

<210> 47
<211>
<212>
<213>

DNA

<400> 47

gaatatacct
aagtggcacg
ctactggggce
atttcaagac
agcttggatc
cacgtggtgce
cgatcatcag
caatttgtgce
actcggccgg
gagtggacca
ccacagcata
gaaataggga
atactttgat
caagccaccc
gattcaacga
gcagcttctg
aacaggcggce
ccatccggac
gcteceettte
acttcactga
ggtgtcctca
tcegeeggtg
agatctgccg
ttttttatcg
ctcctectcea

<210> 48
<211>
<212>
<213>

DNA

<400> 48

ggaggggcte
gaacgcatcg
gatattggat
tggcgttaat

1500

1500

ggcaaaaaga
gtcaggaact
gtctctctee
aaacggattc
ctccggcetcet
catccaatga
ggcccttgag
ctccaatccc
cattttagtg
gcceccectece
ccgggtetgt
tcccatcecect

caaaccagag
acgtgttcaa
catctgataa
ttgcggtgtg
atgtggttgce
accgttgtgg
gttttcattc
cgaggagctt
tggcaataat
atgactgatc
agcaatgact
ctattgctcg
gcggaaaagg
gagcaatgac
atggttgaac
gccgagcage
gctgtatggt
accttccaga
ttgtgtctgt
tctaccagtg
tagtcgcatce
gaccctggta
cttacttctt
ctcgcecetecg
tccgaaccat

ctcctegega
aagaagaact
aagccttgcee
atgaacacat

gcaggtgatg
ccagcttcat
teetteecte
ccccecgatte
ctccagacag
actctccegee
atctgggccce
tgggatggag
gcattcactc
cececececectet
cagccctttg

ggcagaggat

Aspergillus niger

gtgccatatg
cggagttgtc
cgtgggggtce
tgggacgccce
ctgaggcgat
aaagtgttgg
tccggactat
gcggctcecgcea
gtccactcat
caaggcatgc
ccaatgtttc
agtcgcaagce
aaaccgtccc
accagccaca
tgttctgatt
gccatcgaat
tggagatact
cgtgcctgga
tgaaccgtcg
aacttgccgt
attatcattg
gagttcaact
cggccttteg
gctcttetet

actgcagggg

Aspergillus niger

tctgtccaag
ctcggctctg
actctgtgag
ctctcactac

ccctegtgac
ccactccatt
catctcggtt
aggtactcac
tctectecact
ccctagettce
ccgtttttte
gcgaatcgcece
gttgacaccg
cceectetge
gatgtctttc
tccgegttgt

gtcecgggcega
atggccccgg
cagtgagatt
ttgcttggat
aagagtcaat
gggtgaatgc
tcaaaggagc
gtcatgccaa
agggctgccc
tgattatagc
aattctccag
tagatggagt
gcaatcccaa
cagagcgatc
ggtggtccgce
cagagggagc
ccggccattt
taatactgtg
gccactttgg
caggccaccce
attgtccgece
gcctccgaat
attgcattcc
ttaaacccac
tcgacaatac

ctcggcatgg
agtagcttcc
atgtcgactg
tttcgatggc

28

ctgcceccecgeat
ctttcttagce
cgtctccatce
cgtccacatc
ctctccecceccac
cgaatctccc
ttgccatggt
gacggatgga
tcatacttac
ccggaccccea
tctcccatea
atgaatccac

gacctgtccce
tccataattt
gatcccttgt

gggttggcat
gggaggaatg
atgcctgaat
atcaacggag
aacggaattt
tgtgcggaaa
actagaatgc
aattaggatc
ggtgctactc

tcgggatgga

aaggggcaaa
tccecgacctt

ccaacaagct
gccatcgegyg
gtagtagtcc
gacctcggga
ttcttaactt
ttgcttttcce
tttcectecet
ccaccctttt
cctecteeege
acacgaagga

tcgatctcat
ttggctcggt
acgatgcecttt
ttcccacgag

ccatcatccce
gctactccat
cgctttttet
tcceegtttg
tccaagacac
acctcgttceg
cctaccceccga
gcgtcaaatt
cgagttcatc
tatatatccc
atcttctctt
cggcaacatg

aaccagatga
agattcaatg
ctggggaatg
gtcccaacca
taacatgggt
catgtggcga
cacccggaaa
gatgtttcaa
agtctgatct
gttagtgtgg
aactctggaa
cgagcaggca
tagccacagt
aaacgttggg
acccaaagcg
tagttggagg
atacactctg
ccttectceac
tctcatgatt
attccatgcg
ccaaccatca
tcactggctc
tctecegtete
acgcatcctt
catcaccatg

gcaagaaaag
gagttgaact
ctgtctagca
acgatatcga

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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

60
120
180
240



tgttgcccaa
gtacgcacca
catctggaga
cagtcgggtg
gcatctgggt
gcaggtctaa
gaacgtctct
gcttccaacc
acgtcttcta
gcatcgactt
gctgtcatct
tttactgtac
cgtttatgat
atgatcgaac
cgtttcagtt
ttccgtacag
aataaatgca
cgtggceegte
cctteccecact
cttcgtccat
agactctgta

<210> 49

<211> 1500
<212> DNA
<213>

<400> 49

Cctatagagcc
ccgatcactce
cgacacggag
gcacgtcatg
cgttggagceg
gttgttagtc
caacttgtat
gtatatctac
cacgaatggc
ctcttagatt
cctggegggt
ggttgcattt
ggggttaaga
caacaaatcg
acgatgagag
tccatagege
ggacaatcgg
cagtagatag
tgtgagagac
taggagttgc
acccgcecgcta
agagggtaac
gtgaccgggg
gcataaggtg
cattccaaac

<210> 50

agtgagtcac
ctcgagcececg
aaggaattca
gcttggggte
tacccttcge
gggttggaga
ccagggtgge
tcttagtcgt
gcgcactgtg
gtccctgcag
cgtgcegcetg
tctgggatag
ttctececttt
gcgacgtgtt
taggttcaag
cgtagagcgt
gtttgcgega
aggcttgggce
ctaactcctc
cgagtgtcgce
tcgcttetet

gctcatcctg
ctggatctga
ttcattccat
gctcctcatg
aaggcatcgt
caggtatttg
gataagatgc
ggtccctceca
Ctattagatc
gggattatca
aatgcgacat
agtctacgag
cgagtgtctce
atcaaatgaa
tccaactcac
gggacattgg
tgcaactcgce
tagtagttgg
tgcctgagge
ctcgccecatceg
acccgaatct
acacaaagta
actagggaga
gtagagaggt
cctteecgacce

tactttttgc
gattattcga
caaccacttt
gcaacctagt
aaaggtcaat
taccgttcgg
ggagatagtg
ctagtccagg
gcggtcaaag
cttgtcecte
tagtggactg
tcccectagaat
tgcttgctat
tattcttgca
agatgaaatt
tcactcgcga
tcetgegggg
gaccgactca
cctgtccaac
atctcactgt
tcatctccaa

Aspergillus niger

ctggcacgaa
ctcaggtttt
catgcagcgg
actgggatat
ccgttgagece
atcatacatg
gtttccccag
taaagtgcgg
cagcaaaatg
acattgggca
gttagattgg
agtgaaattc
accttgcgac
tcggcaatgg
agccggtcett
ctggtctaca
ggcggaaccg
tagtcagatc
aatcattctc
ggatgccaac
cggtcggcac
ctatgcccaa
gacccatcca
ataaagtcac
aagtcccttg

ctccgcagtg
ctgcggaatg
gccaatctge
gtgactggga
agtgtggtgce
gagttcggaa
cagcagagtg
gacatgcact
tcgtgaggaa
gccgtgattg
gcatcgggtt
actaggactt
tggactttat
gggaaatacc
gcacctgttt
agaaccgcgt
cacgtggctg
cggcaaaaat
ccectegtte
cgacttttaa
cccctcacat

gctttcggga
tgtctcccag
acggtgtctce
ggtaccagat
gtacatgaca
gaaactcggc
cgggcatcca
ataaacaggc
agccaagaat
tactggagtc
cagcgatgca
ggttagaatg
tccggcecactg
tcaatgaggt
ttgctgttte
cagtacgctc
gagctgccag
catgcagacc
aatatgctct
tagaaaggcc
atttccccat
catgcttgcece
agatgatgcc
cgggagaagt
aacttcctcc

29

cgtctgctaa
accataaaga
agcgggcgcea
ataatacctc
ctggaagtcc
gtgccaactg
aaggggtaag
cgggagaacg
agatccgagt
gggcggtcgg
aggcacgagg
agccgggtac
gaggaatgtg
tagggaagca
atatggacat
ggatcgacag
cctgaggcecec
tccatcaccg
tatcgaactc
tttccgtcecga
cacatccaac

aggcatcatt
caaacccatt
tgaaaagaag
aaatttgtgc
ttctatgact
aaacacaaga
tggcaggttt
ctgtcacaga
agtagtgtcc
gctgtcggece
ggtggagcag
caaatgcacc
gtcacacaga
aaggcatgcect
cacgggtgcc
tgtggttgca
gcagttattc
aaccgagtca
tceectetttg
gagattgagg
cgggcagtcc
gaccagaaac
gaacactcgc
ccatggtctc
ccattccccea

acagtagtta
cgtgatgtca
aactgccgca
cggcactggg
cgcagaccag
gctcaaccat
taggcgatgt
ctctaggcta
tcttccagea
ggcctgttgg
atgacggccg
gatctacttt
acatgtattc
ttcagggtgg
tgtctatcag
cgaggcatgc
aaaaagatca
gtagaaataa
cccteggteg
cttctatcgce
cttcatcatg

cttttgtctg
gcaagttatg
ccctaaatga
tggggtctga
ggttgccata
tagaaactgg
agaatgaggc
gctcctette
tcctecaact
gtgatttggg
gaagagacac
taaggttcat
acaccatcat
aagggatgag
gataccgacc
tgtgggggag
cagcccceatce
acgctagcag
ggagggaatg
ttagcgcggg
tcggattcgg
accacggtcc
aattccattc
atagtcaaag
catcacaatg

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

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



<211>
<212>
<213>

1500
DNA

<400> 50

cgcecttate
aacaatagca
tactaatgaa
gaaaaaagag
gcggggaaga
ggaacagcct
acaaagtcta
gaacttattt
cgggttacaa
gttactgcct
gatgtactac
gcggttcatce
Cctaaaaatc
ctccecceccececte
atggagcgac
cagtaattca
gcgaaggggce
gcgcgaaaac
gccccaaact
gccatcaact
aggttaatct
tcctggttet
ccattgactt
acactctett
aaaatcaaat

<210> 51

<211> 1500
<212> DNA
<213>

<400> 51

gaagaagcga
aaaagccgca
gatgcgttag
gacaaatgta
catggcctat
cattccgatg
cttececgeegg
gccaggtcaa
atctgctgat
attctgccta
agagattcga
tcaatcagcce
ggcgtcgttg
gccggatcca
caacgcacag
atagggaaac
gagggaccct

gagtgggggyg
agcaatcagc

tcatggaatt
ataacaacaa
acctccagat
agacaggggyg
gagagccaca
gcaggccccea
agttggcatt
ccttttgatt
gtagtcagtt
ggtagactaa
gctgtagtga
aaagtaaata
cagtagggga
cccecectgag
cgatcaacag
gggccaggga
tggttggacc
gaaaaaaaac
tgcccatgaa
ccacccgegt
ccecggeteat
ctctgttctt
cggtcagcca
ttatctaaac
tatcatcgac

¢cggggagga
cagaagagga
ctcgcagtca
agccaacaga
gatacagatc

caagggaagg
ggctacggtg
acagtctcca
ggtagagcgt
aggcactcag
aacacagcca
ttatgtcatt
cgcccagtga
acagcagccg
cgggccatga
ggacgactga
ttcagggtcc
atcactggcc
cacaatagtg

Aspergillus niger

teetttttgt
acgagcccat
aaaaatggta
cacaagtggg
gcgggatagt
ctgaccccaa
caacgtcctg
atcgggggag
tagttgatcce
agtatgtact
cgggacgatg
attgctatct
accatcgatg
ccgaagagtt
cacttgtctc
cgaaagtcac
aaccaagagc
gagcgaaaga
ggtgctctca
gcagttgcgce
acaaagggcc
tctctttcaa
ctcttttaac
gcagctccct
cttgacggtt

Aspergillus niger

cagaacccga
cacatcgaca
gatatgccgce
caccgaaacc
aagatcgaat
ccaagcaaac
aaagacattt
tagcggggtt
tgccagccaa
ccctgtcagg
ctcegeeegg
atctcggctce
ctgtcagccc
caaatgctca
catgcaccaa
ccatggagat
accgctgacc
ccagagacca
ggaattcagg

gggacccttg
cgaacccatg
cgtatcgagg
tccagcagece
ggccagageg
cactcattgg
tggctcagta
gtggatgatg
cgcttttacc
agtaagtaaa
tgcctgactg
actattgctt
acccaactaa
agtcgactgt
gcaacgcatg
ttggcggcecac
tgtgggtgag
agtgagaagt
caccgcatcg
tctececttt
ccecggttecece
gaccagactt
caaaccccecece
gtgttttaca
ttattctttc

atgcgattgg
acggccatta
tgagctataa
tctggttttg
ccagtgctac
aataaggcca
cgccccataa
ttcctgggat
cggtctceeg
ggcatttcta
aatcgctcag
tgtctcactc
aacagaagcc
tcgatgacaa
gcgccaatac
ggagccctge
tgtctgccaa
ccatgaaaca
cgcctgtetg
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cacctgtcac
agcactatcc
gcaagattag
aaccagccat
atgagtggcc
acagcaggga
aagcgaggtt
atgacatcct
gttgggaccg
gtaccagtag
atgcaggtac
gaaatccaaa
gtatctaccg
tctteecggte
gacagcttgg
tagttggtct
acgggcgcag
gagaggggcc
gcgctctgat
tcgtecectga
ccctetgecet
ctttgactgc
aagcaaaacc
tacaaaacaa
ccaacacaac

ggagtctctg
ttcatctctce
gctagttaag
gcctggtcege
cttgcgcaaa
cgcaagaggg
acaccgcgec
aagccacacc
tacactcttt
acttcttggce
cctagaaaac
gccaagggat
catggatgca
gcatgtcgcece
caagactgct
ctgtggctga
gaagcctcat
ataattgtca
gggctagaaa

ccaaacattg
gaagcgaccce
ttccaggtgg
tgggtcaaaa
aacggcatca
gaaacatgaa
tctgceccececect
aatttttgga
agtggtgaat
tagtagtggt
ggaatcccgce
aaagttcgaa
accccattaa
gaaaagagca
acagcatgga
agtcaaactg
aacccacgag
atcgcgggtt
tgattcgggg
gacgatctcc
cccagcetegt
ttgaagcatc
ccaactagcc
cccacacata
attcaagatg

gtctgaaaac
actcggtcca
ctgccagcgg
ttgcgagatt
gcaaagtggg
gtaatgtgtt
aagaggattc
acaggtttcg
tcccggaatt
cagcaagaca
gggaatgttg
tatcccgtgg
tctgcgacca
attccagatt
gcctaggacyg
gatgaagggg
tgagcacgcg
attcctatgg
cggtgaaccg

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

60
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600
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720
780
840
900
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1020
1080
1140



tcaaatcacc
cccaagaagc
atgaatgctc
atctcttggt
ccttcatccce
cattatacaa

<210> 52

<211> 1500
<212> DNA
<213>

<400> 52

aagcgggcag
cccacaaaaa
ccggagegcea
agccacggcet
aaaaagcggt
aattgatcat
ggtgacacca
cagaatttgc
ggctacaagt
cgtgcagaac
gtcatcatcg
ctcgccaagg
tttggcatct
tcgcaacgta
cctgcggtaa
tcectgtecag
gtatgccatg
atattgggtt
cacggtcgca
cacgtgatta
attccgcagt
gaacaagaat
attggcggag
tcaacgtgga
ttttcgacaa

<210> 53

<211> 1500
<212> DNA
<213>

<400> 53

tcgececcecect
ttggaaaacg
aacagagggg
gtgtggccca
gtcagtttgg
tgccaagtaa
tgagggctga
ggtaacgata
tgcaggtggg
tctgettace

gttcatggtg
ccccacgaaa
aagccactgg
gactgcgaag
ctcttgeccect
ccacttttecc

ctgagtcagc
aagagtgggt
cttctctcaa
gattgcccgt
agcattcagt
gcagaagttt
tcaactcgeg
cagttcagac
ccaccatcaa
atccgtgaat
ccgccaacac
cceecgteca
ctatggagtg
aaactggagt
gctctteccge
ccagtaggtg
atgcacaacg
tcgtttctaa
tcactaaaga
aaagtcaggc
aactaaaaca
gtcggagttg
agggtagggt
aagtgcctge
cctcaccgtt

taggggtggg
gagtgatggc
agatacgtag
tcatccatgg
taggcagcat
tcecgcecaatte
ggcgtcgggyg
cgcgcegtttt

atgaatgggg
atatttacac

cttcactcca
atagcctacc
caaatgacct
agccgactcc
ccatcaacaa
tcecattecect

Aspergillus niger

caccgcggaa
gataggtttt
caaccacatt
tattttgatc
agtgggctct
agtcttcagce
cctggegett
attttagaca
gaccctccge
ggtcgactaa
tcectectett
ccacttctcc
gggtccggac
aaacgctaac
acctccacca
taaagcctag
tcacggcacg
acgctgtagg
accggaggga
atttagacaa
tgtttcattc
ccgtagtcett
ttagggctgt
gcccataatc
cgcaggaagt

Aspergillus niger

taataattac
aaaaaaaaaa
attttccacg
tatctgaggce
gagccacctce
attcgaccga
ggttgtggtt
ggtactgcgt
gagggtgaag
cacccgggcec

taccggggtt
tactcttacc
gaggccaagt
actgaggcat
acccaaccac
cataacctct

cggaggaatt
cttttaccat
aaacctttag
atgttcaaaa
gaaatagcgg
gtaacgatgg
gtgatgaagt
gtctctaatc
gtgagtatac
taacgtcaac
cgcaagagtg
ggcaacaacg
ctagttctgg
attatggtga
tggctatccect
tcaatggatt
atttagataa
ataagactgt
ggagtggcag
ttataaagca
acggcttaga
acaaatgcgt
gccactcggt
ccectteecet
gcagccgcecece

accattgacc
gaaaacaaaa
ttactaaaaa
acctcgaatc
aggcggcagt
caagtcaaag
gttgtggaca
gcggtaatac
cgggcttgtg
tttttaggaa

31

gttgcattgc
aggttgtcga
gtatgatatc
aacgaggtat
aaccacaaag
ttcacaactc

gccggecgac
cccaatctca
gtatgtggta
aacatttttt
agtgaacaaa
ccecccaagag
ccggaaaggyg
gagcccatct
cggataattc
agtccggcaa
agcttgagta
tgagtgactg
atagactact
acagatcgag
cgatgctggt
catgttatgt
tgacaatgaa
aggagtgatc
ctcaactcca
gcgaaaagtc
aagaactgat
catagcggct
agcgggcgcet
ttcgcectecce
catttccagc

atcttgattg
agggtaaggg
gtaaataacg
cttgacacga
aagccaatca
aatctccagg
gagttggacg
cgatggtaac
ataggctgca
taatccagta

attcccctat
caatcaatca
catgctcagg
ataaaccccc
caatcaatct
catcacaatg

attcgtcaaa
aaagacgagg
ttctececcgea
gtcatggcca
tgctgattaa
caagaagacc
tatgttatac
agtcaccctc
aggcaatagc
ggccaagctg
ctacgccatg
cgatcagatc
tccgtagtga
ctcggtaccg
gactccgaca
ctgaacggcg
ctttacatct
tggaagatag
ctttatgagt
atcacattcc
atatcagtct
acagaatgtg
tgcttggaaa
gacaccacct
agtcaagatg

atatcatata
gatgactgaa
actccagcett
catctggtag
ccgaggaccce
cccgaattgg
gcgaaaagtg
cecececgecegyg

ggggcgccca
tcgcatacag

1200
1260
1320
1380
1440
1500
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1020
1080
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1200
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1380
1440
1500
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360
420
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gtacaggact
cgcececcecect
ctgcttgggt
tccetececeg
ctctttttece
tcatcttctg
gaggaaagaa
gcttttgett
tccattegtt
cctacagagc
ttttacgcce
agcatcaaaa
tatctgttta
taatgtaagt
tgatactcat

<210> 54

<211> 1500
<212> DNA
<213>

<400> 54

gtaaataaaa
acaccccaac
gctgcggaag
aaataaaaaa
acgcgttgga
tagacgacgt
tcacggatga
gcagagatac
ccctggatgt
tttccaccct
cggcagtgga
gccagtcatt
ggtgaagatg
ggcagagagc
gcgttggaat
ggactgatct
ccacgggaat
cgatggccat
tcaatgtgag
cattagggcg
cttttgattt
Cgaacacttt
cagatcacca
cttcttccat
tcaacgtcat

<210> 55

<211> 1500
<212> DNA
<213>

<400> 55

gggcgcgeaa
ctcececttet
ggtcaatcaa
tccgtetett
tttecggttece
caacactagc
gagggaggcec
ttgaaatccc
tatcgaacgt
aagagaaaaa
ttgaaacaca
gtcattcttc
cgcttatttce
tgcaggatct
ggtttagaag

tacgacaaag
gtcccagtca
gacaactgac
ggcgtttaac
cacacaaaag
cgagggaggt
caccctcaag
gcttgacacc
tgtcacgcaa
ttccacctgt
caatctatcg
gtgaaggttg
gtggagataa
atccatggga
cacacgctag
ggcggcaacg
gctcccaacc
gagcatctgc
gcaggggcag
ctcgcttage
tcccagecaa
ttcgatcaaa
cctacccecttt
ctcctcecatcce
ctttccatct

gtaaattagc
tcccaggtcec
ttcecetttte
agttccttcce
tgttcgectet
gaccttcccet
tttcttggcet
accccctagt
ccctecageg
aataagcaga
ctccggcact
gacgcgttcet
actggaaatc
tgcattcaaa
aagatattaa

Aspergillus niger

caaacccaga
taccatgaac
gcgccgacceg
caccgaaacc
ccaaaacgtg
gacggtcttg
gaaggtcttg
accacgacga
gatcttgcgg
tgagacgcgt
agatgataga
tctaaaaagt
gttaagcgtt
cgggagatat
agcgcggatce
tgaccgggca
acccagatca
aacaggttga
cttctagatc
gctccgagca
aagtgagccc
ggaacggcac
cgcttactac
cgtctaccct
Ctaaaacaac

Aspergillus niger

agatccagat
tactagggag
accacttacc
ttcecttettt
ttttttegte
cccteectte
gagacaggtt
cgtgttttgt
acgaccaacc
cgatcgtttc
ggtgccttca
gaacatacac
ggatcagagt
acgccatccg
acggttcggt

cccatgatac
caacccgaaa
cgcaggatgg
gtagagggta
tggtacttac
cgcttggcgt
aggacaccac
gcgagacgac
tgacgcttgg
caagtcagtc
tagcccatga
aaacggaaat
ttagagtgag
ttgtatagca
gaccaatcag
gggatgattc
gcaatcagag
taggatcaca
cgtgatcctg
ggcagaaagg
cgaaatcacg
gctaaggccc
aaatacctct
tatctatcaa
taaatccatc

cccaaaataa
tagcgccagt
gtccaactca
tcgttetttt
gacacttcgt
cttctttett
cagccaacgg
tctttactte
ggcececgecce
gagttgagat
gagaaaaaga
atccattgeg
aatttttaat
accccttagt
gattgtggct

ttgtaataaa
aagcaacccg
ctaaaaagaa
cctgaggaat
ggccctgtet
gctcagtgta
gggtctecctce
ggatagcggg
cgccaccctt
actgttgatc
tgggaagtga
agagttgaat
gatggatgta
gaaggcgcege
agcgcaggat
cgctgggatg
ggtgtcaggg
ttccgggect
gcttcctatt
ggactgaccg
gcttatggtg
cctececetttg
cceccacccge
cctccatcaa
aaacttaatc

ccaccagcgce
cctatcttcc
agcctcctee
gatcttcgac
ttcceccgac
gctttegttt
cagtcgggag
acttcaccct
tggaagtcga
tgttgtttag
acgctgcgcec
ccagaagtgc
gggccactgt
aaggccatat
attcaacatg

aagatcaaga
tcgegtcact
acaagcagga
tccatgttag
cttaagagca
ggtgacagcg
gtagatcatg
cttagtgata
gccgagaccce
atggagtaga
tgaacttacg
taaagttgag
aagggaagag
¢gcggggagyg
cccggecgge
agactgattc
acattcctgt
gaggttggga
ggctggcggg
cctttgggca
tgctgecttte
ctggcaaacc
ctcctccatce
tctttcatcce
cactaagatg

tgcgcattga tattcggaga tcgtagggct cgaatttgag agaccaggta gtccctgatt
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1500

60



cgttccactg
taccttttte
ggtgcctgag
gacccagttc
gatttcttece
attcagctgt
attctgaaag
tgccgagtge
accgacatcg
gctgagtcca
cgctggagag
cggatcagcg
gcctegegea
cgctgaacct
agaggtcctt
cgcatggccce
atagcggaga
cagaacacag
tcaagaccga
ctataatggt
accgcggacyg
ccacaaccag
tcttegtect
catcctccte

cctacgtagt
ttgatatcac
gcettggect
tcatcaatag
acggcaggac
atagaccgag
tcattcaaat
aggtcctgga
ctttgccaag
tgaaaatcaa
ctgtctcttg
acatcggatg
ggcgcagaga
tggcgactag
c¢gaggcaagg
gaaatgcggt
gctceceecggg
atgggtactg
gaccaggctg
taggagtata
tggtttgtcc
tgcetttttt
tcettegett
acctctccect

ttgtcagtcg
ccagtaaagg
cgatgctagce
gcccectecge
caagcagctg
attgcaaact
acatttcaac
atttgtccct
ctcttcgegg
tgtcttecac
ttttgcettg
ggcggggtcet
gggaggtaga
acgcggggeyg
gagagctgct
ctagccacat
ttcatcgagg
ggagatgtta
atattgtcga
cgtggaatag
gagactaggc
tcgcagtceca
ttttctette
ttcacttttt

gtttgtaaag
ccgcacatct
cgtccgagtt
cactaaccgg
ttcaacattc
ctcaatttct
tgacttggag
ttctttcteca
ttggtcttct
gagctceggg
tttcccaatg
tgtagcactc
cgaatcattc
attgttctga
gcgactatcg
cttgggaggc
ggtgaggtag
cagggcggcg
caggagataa
caggccgaga
tggactggga
tttgtcgatt
cttttcctcet
acctcatacc

33

tgaatctata
tcgatagact
tcaatctcat
acggtcttceg
cgccgattet
gccgatacag
acgtcatcgce
aattgctgga
tcegegataa
ggtttcagtt
atcccattca
ggttttggeg
ggggtcgaca
ggggttggag
aattggggac
cggcacggag
aggggtgagg
aacattcgag
ccagtagata
tgctacggceg
ctagcgacca
tcttttcgee
aatctcctcc
ccctaatatce

tcggaagcag
tgctactatt
tcaaggcctt
gagacaaact
cgagcatcgce
ctcccaattce
agccagtgat
tggtctggge
agtcctccag
ccgcgacgga
agacttcgag
aggatccttce
agagagacaa
ccaagcgaga
cggagggcgt
aagcgtgcgg
gaagttctcce
gagatggaga
actactgcta
aactgcagca
caaaaccccg
tgtgtcccecece
tcaattccaa
catcaccatg
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