<110>
<120>
<130>
<160> 20
<170>
<210> 1

<211> 1662
<212> DNA
<213>

<220>
<223>

Fungi

SEQUENCE LISTING

53429pPCo1

BiSSAP 1.3

cluster

<400> 1
atgtcagaac

aatgacacgc
ctggtggttg
gtcacggcaa
ggcagtgctt
ctcttgggct
ctatgcggtg
ggaggctcag
aagcaaccag
ccactgctcg
ctccccatcg
tcatccacgg
cgcaaactgg

gcactagaat

tgtggcggag

ctctaccccc
tcgaagcgac
cttcagttac
tcccacatat
atcttctggc
tgaagtacac
ccgcaagatc
gtcttgtcaa
ttttgattgg
gaggtgcttt
gcgetgtcegc
acagcgaact
accttgtagg

ggggagggtc

ggtttgctct

mlcE coding sequence, from

taaagaaggg
tgagtccaag
tttcgtagca
cacaagcgag
taactgtgct
tttctttgcc
ttccaccatg
cggagccctc
agtgatgatg
cactcaacac
tgcattcctc
ctcgaccgac
ctttgtggtc
gacctacacc

gattgcgttc

Danmarks tekniske universitet

STATIN RESISTANCE AND EXPORT

SEQ ID NOs final

the compactin biosynthetic gene

gaaccaaggc
tcccagcaca
tttttgatgc
ttccactctc
ctccagcccc
ttcctctgta
ttgattgttg
acaatcctct
ggtcttagtc
gccacttggc
cttctcgtca
aaaccaatgg
tttgcagcct
tggcgaagtt

gtgctatggg
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cacagaagga
tcacaggcct
tccttgatat
tgaacgatgt
tggccggtaa
tttttgaact
ggcgggeegt
caacagctgc
agattgccat
gatggtgctt
tcaccatacc
ccaacataaa
tcgcaaccat
ccgtcatcat

agcgtcatgt

agaaagtcaa

caagctcggg

gtccattatc

agggtggtac
attgtataca
aggctcggtg
tgctggaatg
tcctaagcac
tgtctgtgga
ttatatcaat
cgaccgaatt
atccacactt
gatttccctc
cggecctgttc

tggcgatgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gttgccatga
atgggctttt
gctgtgaagg
caagtcatta
tgggccctag
ccccatacat
tgtggcatgc
ctcggaattt
gctaaccttg
gacacgcagg
aaccttccag
gtgggagcta
accaaaaacg
<210> 2

<211> 1662
<212> DNA

<213>

<220>

<223> mlcE

<400> 2
atgagtgaac

aatgacacac
ttggtagtag
gtaacagcta
ggtagtgctt
ttgctgggst
ctatgtggtg

ggcggatccg

Fungi

ttcctggctc
tctctggctc
atgtttctcc
tggctatggt
gcagcgctgt
caactgtgaa
aaacgcctat
ctctcgecgt
tctttgggtc
ccgtgacggc
gggttgtaaa
cggcgtgcac

acacccgggc

agtggctggt
cttgcttgtc
cacactgagt
ttctggcttc
tctcgtcgcc
atgggtcatg
catcgccatc
gtttggacag
cggtttgaga
agcagggsecsg
agcttacagt
gtttgtgttt

tgtgcctgag

SEQ ID NOs final

aaacgacaag
ttttcctact
ggtgtgtaca
gcaattggaa
ataggcgcag
taccaattta
caaagcacgc
acgtttggag
actggcctga
actggcttca
ctcgccgttg
gcctttggaa

actgatgctt

coding sequence, synthetic codon

cattaccacc
tggaagctac
catctgttac
ttcctcacat
atcttttagc
taaagtacac
ctgctcgtag

gtttggtcaa

adaggaaggsg

cgaatcaaaa
cttcgttgct
tacatcagaa
taattgtgcc
ctttttcgcc
ttctactatg

tggtgctctg

gaaccaagac
tcccagcaca
ttccttatgt
ttccattcat
ctgcaaccat
tttttgtgta
ttaatcgtcg

acaatcttgt
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tgtggtgctc
atctaccgat
tgttgcctgg
agacaggata
gtctggtatc
tcgecgggcett
tttcgcccga
gatcgctctt
gcaagtatgc
gagatgtggt
atcatacttt
tgggatggcg

ga

ttgtttattt
ctacttccag
aattcttgga
ctatttgcct
caccttccag
cggtcgtggt
acaaggtgcc
cctggacttt
gcccactgtc
cagcaagaat
ttacttagca

gaagattgca

optimized version

cacaaaaaga
taaccggcct
tactagatat
tgaatgatgt
tagctggcaa
tcttcgaatt
ggcgtgecgt

caactgcagc

ggaatctcaa
taaacttggg
gtccatcatt
tggctggtac
attgtatact
aggatctgtc

ggccggtatg

ccctaaacat

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1662

60

120

180

240

300

360

420

480



aagcagcctg
ccattgcttg
ctgccaattg
tcatctactg
agaaagttag
gccttagagt
tgtggaggts
gtcgcaatga
atgggctttt
gcagtcaaag
caagtcatca
tgggctttgg
cctcatacat
tgcggtatgc
ctagggatat
gccaacttag
gatacacagg
aatcttcctg
gtgggagcta
accaaaaacg
<210> 3
<211> 2337
<212> DNA
<213> Fungi

<220>
<223>

ttctaatagg
gcggtgettt
gtgccgttgc
actctgagct
atttggttgg
ggggtgggtc
gcttcgcatt
ttccaggttc
tctcaggttc
atgtttctcc
tggcaatggt
ggagtgccgt
ctacagtgaa
aaacacctat
ctttggcagt
tctttggttc
cagtaacagc
gggttgttaa
cagcttgcac

atactagagc

tgttatgatg
tactcaacat
cgcttttcta
ttctaccgac
ttttgtcgtt
cacttacact
gattgctttc
tgtggcagga
acttttagta
aactttgagt
ttccggtttc
actagttgca
gtgggtaatg
catcgccatt
ttttggtcaa
tggattgagg
agctggtgca
ggcatattca
ttttgtattt

agtccctgag

mlcE with mRFP fusion

<400> 3

SEQ ID NOs final

ggtctatccc
gccacatgga
ctattggtga
aagccaatgg
tttgctgect
tggagatcat
gttctatggg
aaaagacagg
ttctcttact
ggagtgtata
gcaatcggta
ataggggctg
taccaattca
caatcaacat
acttttggag
actggcttat
acaggtttta
ttagcagtcg
gcatttggaa

actgatgcat

aaattgctat
gatggtgttt
ttacaattcc
ctaacatcaa
tcgctacaat
ctgtaatcat
aaaggcacgt
tgtggtgctc
acctgcctat
tgctgcctgg
aaaccggcta
gtttagtgtc
tcgcaggctt
taagtccaga
gatcattgtt
ctaagtacgc
gagatgtggt
atcatacatt
tggggtggag

aad

tgtgtgtggc
ctacatcaat
agacagaata
atccaccctt
gattagtttg
cggettgttt
aggagatgca
ttgcttgttt
ctacttccag
tatcctaggt
ctacttacca
tacatttcaa
tggaagaggc
acaaggtgcc
tttggacttt
cccaacagtt
ttccaaaaac
ctatctagca

aaagatagct

mlcE-mRFP coding sequence, synthetic codon optimized version of

atgagtgaac cattaccacc aaaggaaggg gaaccaagac cacaaaaaga ggaatctcaa
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540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1662

60



aatgacacac
ttggtagtag
gtaacagcta
ggtagtgctt
ttgctggggt
ctatgtggtg
ggcggatccg
aagcagcctg
ccattgcttg
ctgccaattg
tcatctactg
agaaagttag
gccttagagt
tgtggaggtsg
gtcgcaatga
atgggctttt
gcagtcaaag
caagtcatca
tgggctttgg
cctcatacat
tgcggtatgc
ctagggatat
gccaacttag
gatacacagg

aatcttcctg

gtgggagcta

tggaagctac
catctgttac
ttcctcacat
atcttttagc
taaagtacac
ctgctcgtag
gtttggtcaa
ttctaatagg
gcggtgettt
gtgccgttgc
actctgagct
atttggttgg
ggggtgggtc
gcttcgcatt
ttccaggttc
tctcaggttc
atgtttctcc
tggcaatggt
ggagtgccgt
ctacagtgaa
aaacacctat
ctttggcagt
tctttggttc
cagtaacagc
gggttgttaa

cagcttgcac

cgaatcaaaa
cttcgttgct
tacatcagaa
taattgtgcc
ctttttcgcc
ttctactatg
tggtgctctg
tgttatgatg
tactcaacat
cgcttttcta
ttctaccgac
ttttgtcgtt
cacttacact
gattgctttc
tgtggcagga
acttttagta
aactttgagt
ttccggtttc
actagttgca
gtgggtaatg
catcgccatt
ttttggtcaa
tggattgagg
agctggtgca
ggcatattca

ttttgtattt

SEQ ID NOs final

tcccagcaca
ttccttatgt
ttccattcat
ctgcaaccat
tttttgtgta
ttaatcgtcg
acaatcttgt
ggtctatccc
gccacatgga
ctattggtga
aagccaatgg
tttgctgect
tggagatcat
gttctatggg
aaaagacagg
ttctcttact
ggagtgtata
gcaatcggta
ataggggctg
taccaattca
caatcaacat
acttttggag
actggcttat
acaggtttta
ttagcagtcg

gcatttggaa
Page 4

taaccggcct
tactagatat
tgaatgatgt
tagctggcaa
tcttcgaatt
ggcgtgeegt
caactgcagc
aaattgctat
gatggtgttt
ttacaattcc
ctaacatcaa
tcgctacaat
ctgtaatcat
aaaggcacgt
tgtggtgctc
acctgcctat
tgctgecctgg
aaaccggcta
gtttagtgtc
tcgcaggctt
taagtccaga
gatcattgtt
ctaagtacgc
gagatgtggt

atcatacatt

tggegtggag

taaacttggg
gtccatcatt
tggctggtac
attgtatact
aggatctgtc
ggccggtatg
ccctaaacat
tgtgtgtggc
ctacatcaat
agacagaata
atccaccctt
gattagtttg
cggecttgttt
aggagatgca
ttgecttgttt
ctacttccag
tatcctaggt
ctacttacca
tacatttcaa
tggaagagsgc
acaaggtgcc
tttggacttt
cccaacagtt
ttccaaaaac
ctatctagca

aaagatagct

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



accaaaaacg
atcaaggagt
gagatcgagg
gtgaccaagg
ggctccaagg
cccgagggcet
acccaggact
aacttcccct
gagcggatgt
aaggacggcg
cagctgcccg
tacaccatcg
<210> 4

<211> 1629
<212> DNA

<213>

<220>
<223>

<400> 4
atgacatccc

aatcatgtca
ctgatgctct
cattccctgg
caacccttgg
ctcgggttgt
attgtagggc
attctgtcgg

ctaagccaaa

Fungi

atactagagc
tcatgcgctt
gcgagggega
gcggecccct
cctacgtgaa
tcaagtggga
cctccctgcea
ccgacggccc
accccgagga
gccactacga
gcgcctacaa

tggaacagta

accacggtga
ctggcctcag
tggatatgtc
gcgatgtcgg
caggcaaact
ttgagattgg
gagcagtggc
cggcagctcc

tcgccattgt

SEQ ID NOs final

agtccctgag actgatgcaa tggcctcctc

caaggtgcgc
gggeccgececc
gcccttcegec
gcaccccgcc
gcgecgtgatg
ggacggcgag
cgtaatgcag
cggcgecectg
cgccgaggtc
gaccgacatc

cgagcgcegcec

lovI/H coding sequence

aacagagaag
gctaggcctg
catcattgtc
atggtacgga
atacactctg
atcggttctt
cggaatggga
aaagcaacag

atgtggaccg

atggagggct

tacgagggca

tgggacatcc
gacatccccg
aacttcgagg
ttcatctaca
aagaagacca
aagggcgaga
aagaccacct

aagctggaca

gagggCcgcc

ccacagagca
gttgtggttt
acggcgattc
agtgcgtatc
ttgaccctga
tgcggcactg
gggtcgggsc

caaccgctct

ttgcttgggg
Page 5

ccgtgaacgg
cccagaccgc
tgtcccctca
actacttgaa
acggeggegt
aggtgaagct
tgggctggga
tcaagatgag
acatggccaa
tcacctccca

actccaccgg

acacggctca
cagtcactct
ctcacattac
ttctatcaag
aatacacctt
ctcgttcgtc
tcaccaatgg
tgattgggat

gtgctttcac

cgaggacgtc
ccacgagttc
caagctgaag
gttccagtac
gctgtcecttc
ggtgaccgtg
gecgeggceacc
ggcctccacc
gctgaagctg
gaagcccgtg
caacgaggac

cgcctag

aatgcagata
ggtggegttt
cgcccagttt
ctgtgccctc
cctcgetttt
aaccatgttg
cgcaatcacc
catgatgggc

gcagcacgca

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2337

60

120

180

240

300

360

420

480

540



agttggcggt
ctcgtcatcc
aaccccaaga
ctcttcgecg
gcgtggaata
ttcggatgct
agtcgtcgcc
attttctcct
agtggagtgt
gcaatcatcg
tccatatccg
atgtatcagt
attcaaaatg
cagacattcg
gactctggtc
gccaccggct
agtaaaggcg
ttcgecctggg
agcgaatga
<210> 5
<211> 1632
<212> DNA
<213> Fungi

<220>
<223>

<400> 5

ggtgttttta
agatccccaa
gaagaggesc
gttttgcgat
gttccgtgat
gggaacggca
aagtctggtg
actacctgcc
atatgctgcc
gtaaaacagg
ccggactggt
tcctgggagg
cgctgectcc
gtggctcgct
tgcgccaata
tccgccaagt

tggaccatgc

gtatgggccg

SEQ ID NOs final

catcaacctt cccattgggg cgtttgccac

cagattgcca
tcgggacgtc
catgatatct
catcggcttg
tgtcggeggt
ctcctgcettc
tatctacttc
gggcattggt
ctattacgtt
atcgaccttc
cgtgggccga
acaaacgagc
ttttctcacc
tgcgccaacc
ggtccccgct
attctacgtt

gcttgectgg

mokI coding sequence

tccacgtcgg
ttgacccaac
cttgectttgg
ttctgtgcgg
gcagtggcca
ttcctcggcet
caggcggtca
ggacagatcg
ccgtgggegce
cagccggaaa
ggatgcggaa
cccatcggca
ctgaccgaat
ctcaatgcac
cctctcatct
gcggteggtg

agaggctggc

attcaaccac
tggatttcct
agtggggtegs
cgggegtgtc
tgattcccat
ttttttccgg
agaatgtttc
tcatggcgat
tcgcaagcgg
cctcgattgc
tgcaaacccc
tttcgctagc
tggtttttag
aggaggtaac
ctcgggtcct
cgtctggagc

ggatgcagga

atttctcctt
agacggcaca
tggattcgtg
gtctgattat
gctggtgetg
ttccgtggcc
ggccctactt
tcccaccatg
tgtgacgggt
gatccttgtg
agcatgggtc
tgtcgtcgcec
catgttcggc
caatggtttg
agccgcaggg
cttagcatac

taccttcatc

gaaaggacgsg

atggcttccc accagtctga gaaagagaag ccacagagct gcaccactga agtccaggtc

agccatgtca ccggcctaaa gctaggactg gtagtaacct cggtgaccct ggtggtgttt

Page 6

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1629

60

120



ttgatgttgt
cattcccttg

cagcccttgg

ctcggggtgt

atcgtggggc

atcctcgect
ctgagccaaa
agttggcggt
ctcgccatcc
gctgttggge
gcctttgecg
agctccgtaa
tgggaacgct
caagtctggt
tactaccttc

tatatgcttc

ggcaaaacgg
gcaggcctgg

ttcatggggg

gccctgcecac
ggcggctccc
ttacgcgagt
ttccgcgatg
atagaccata

ggaatgggtc

gaacgagtct

tggacatgtc
gggatgttgg
cagggaagct
ttgaagtcgg
gcgcagtggc
ctgcagctcc
ttgccattgt
ggtgcttcta
acattcctaa
tccgggtcat
tgatgatctc
tcatcggctt
acgtaggcaa
gctcgtgtct
ctatctactt
caggcatagg
ggtattacat
tatcgacctt
gctttggtcg
cacaaatgag
tcttcctcac
atgcgcccgc
tcgtccccgce
cattctacct

aggtcggttt

ag

SEQ ID NOs final

tatcattgtg acagctatcc cccatatcac

atggtatgga
ctacactctc
atcagctctc
tggcatggga
aaaacaacag
ctgtggacca
tatcaatctt
gagtgtgcca
cctgagtcag
acttgcgtta
gttctgtggt
ctcgatggcg
tttcttgggce
ccaggccgtg
gggacaaatt
tccctgggceg
ccagccgcat
aggatgtgga
tgcgctcggt
cttggccaag
cgtcagcgca
aaatctcctt
tgcggteggg

gatttggteg

agtgcgtatc
ttgacattga
tgtggcgecg
ggatcggggc
caaccactgt
ttgctgggag
cctgtcggag
acatcggatt
ctcgatctcc
gaatggggcg
gccggceatct
atgattcctt
tttttctccg
aaggacgtct
gtgatggcga
cttgccagtg
acctcaatcg
atgcagaccc
atctcgctgg
ctcgtcttca
gaggcggtga
tctcaggttc
gcatcgggag

ggggaggaaa
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ttttgtcgag
agtatacctt
cgegttgttc
tcaccaatgg
taatcgggat
gtgcttttac
cgctggecgc
gcacaatgcc
tggggtttgt
ggtccgatta
cgctggtggt
tctcggtggce
gggccttgcet
ctcccaccat
tcgtctccgg
ggatcatcgt
cagcgtgggt
ccatcattgc
ccatgttcgg
gcgeccggect
cggeegegss
tcctggcata

ccactttttt

ggacggggtt

tgctcagttt
ctgtgctcta
cctagcattc
aactatgttg
agccatcacc
catgatgggt
ccaacacgca
catcctcctt
tgctcccaga
gctcttcgec
tatgtgggat
gtttgggttc
cagtcgtcga
caccttctct
gagtggggtsg
cgcaatcatc
atctatctcc
gatgtatcaa
cattcaacat
ccagaccttc
tgacgccggc
cgccacgggc
ctgtaaaggg
gtttgcgtgg

cggccgcgat

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

1632



SEQ ID NOs final

<210> 6

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> /note="Primer (combined DNA/RNA)"
/note="Combined DNA/RNA"

<400> 6
agcgatacgu aaaaatgagt gaaccattac c 31

<210> 7

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 7
cacgcgautt atgcatcagt ctcag 25

<210> 8

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 8
acgtatcgcu gtgagtcgta ttacggatcc ttg 33

<210> 9

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 9
cgtgcgaugc cgcttgtttt atatttgttg 30

<210> 10
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SEQ ID NOs final
<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 10
atggcctccu ccgaggacgt catcaaggag 30

<210> 11

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 11
cacgcgauct aggcgccggt ggagtggegg 30

<210> 12

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 12
aggaggccau tgcatcagtc tcagggac 28

<210> 13

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer (combined DNA/RNA)

<400> 13
agcgatacgu aaaaatggcc tcctccgag 29

<210> 14

<211> 21

<212> DNA

<213> Artificial Sequence
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SEQ ID NOs final
220>
<223> Primer

<400> 14
cttgagtaac tctttcctgt a 21

<210> 15

<211> 59

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 15
taagttttcg tatccgctcg ttcgaaagac tttagacaaa acttcgtacg ctgcaggtc 59

<210> 16

<211> 62

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 16
tcttggtaag tttcttttct taaccaaatt caaaattcta ctagtggatc tgatatcacc 60

ta 62

<210> 17
<211> 557
<212> PRT
<213> Fungi

220>
<223> MIlcE

<400> 17

Met Leu Cys Glu Met Ser Glu Pro Leu Pro Pro Lys Glu Gly Glu Pro
1 5 10 15

Arg Pro Gln Lys Glu Glu Ser Gln Asn Asp Thr Leu Glu Ala Thr Glu

20 25 30
Ser Lys Ser Gln His Ile Thr Gly Leu Lys Leu Gly Leu Val Val Ala
35 40 45
Ser Val Thr Phe Val Ala Phe Leu Met Leu Leu Asp Met Ser Ile Ile
50 55 60

Val Thr Ala Ile Pro His Ile Thr Ser Glu Phe His Ser Leu Asn Asp
65 70 75 80
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Val
Pro
Phe
Ala
Gly
145
Ala
Ser
Gln
Ala
Ser
225
Lys
Ala
Tyr
Phe
Val
305
Ser
Tyr
Leu
Ala
Trp
385
Ser
Phe
Ala
Leu
Ala

465
Ala

Gly
Leu
Ala
Arg
130
Gly
Pro
Gln
His
Val
210
Ser
Ser
Phe
Thr
Ala
290
Ala
Cys
Tyr
Ser
Met
370
Ala
Thr
Ile
Ile
Ala
450

Asn

Pro

Trp
Ala
Phe
115
Ser
Ser
Lys
Ile
Ala
195
Ala
Thr
Thr
Ala
Trp
275
Leu
Met
Leu
Leu
Gly
355
Val
Leu
Phe
Ala
Gln
435
Val

Leu

Thr

Tyr
Gly
100
Leu
Ser
Gly
His
Ala
180
Thr
Ala
Asp
Leu
Thr
260
Arg
Ile
Ile
Phe
Pro
340
Val
Ser
Gly
Gln
Gly
420
Ser
Phe
Val

Val

Gly
85

Lys
Cys
Thr
Leu
Lys
165
Ile
Trp
Phe
Ser
Arg
245
Met
Ser
Ala
Pro
Met
325
Ile
Tyr
Gly
Ser
Pro
405
Phe
Thr
Gly
Phe

Asp
485

Ser
Leu
Ile
Met
Val
150
Gln
Val
Arg
Leu
Glu
230
Lys
Ile
Ser
Phe
Gly
310
Gly
Tyr
Met
Phe
Ala
390
His
Gly
Leu
Gln
Gly

470
Thr

Ala
Tyr
Phe
Leu
135
Asn
Pro
Cys
Trp
Leu
215
Leu
Leu
Ser
Val
Val
295
Ser
Phe
Phe
Leu
Ala
375
Val
Thr
Arg
Ser
Thr
455

Ser

Gln

Tyr
Thr
Glu
120
Ile
Gly
Val
Gly
Cys
200
Leu
Ser
Asp
Leu
Ile
280
Leu
Val
Phe
Gln
Pro
360
Ile
Leu
Ser
Gly
Pro
440
Phe
Gly

Ala

SEQ ID NOs final

Leu
Leu
105
Leu
Val
Ala
Leu
Pro
185
Phe
Val
Thr
Leu
Ala
265
Ile
Trp
Ala
Ser
Ala
345
Gly
Gly
Val
Thr
Cys
425
Glu
Gly

Leu

Val

Leu
90

Leu
Gly
Gly
Leu
Ile
170
Leu
Tyr
Ile
Asp
Val
250
Leu
Gly
Glu
Gly
Gly
330
Val
Ile
Lys
Ala
Val
410
Gly
Gln
Gly
Arg

Thr
490
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Ala
Gly
Ser
Arg
Thr
155
Gly
Leu
Ile
Thr
Lys
235
Gly
Glu
Leu
Arg
Lys
315
Ser
Lys
Leu
Thr
Ile
395
Lys
Met
Gly
Ser
Thr

475
Ala

Asn
Leu
Val
Ala
140
Ile
Val
Gly
Asn
Ile
220
Pro
Phe
Trp
Phe
His
300
Arg
Leu
Asp
Gly
Gly
380
Gly
Trp
Gln
Ala
Leu
460
Gly

Ala

Cys
Lys
Leu
125
Val
Leu
Met
Gly
Leu
205
Pro
Met
Val
Gly
Cys
285
Val
Gln
Leu
Val
Gln
365
Tyr
Ala
Val
Thr
Leu
445
Phe

Leu

Gly

Ala
Tyr
110
Cys
Ala
Ser
Met
Ala
190
Pro
Asp
Ala
Val
Gly
270
Gly
Gly
Val
Val
Ser
350
Val
Tyr
Gly
Met
Pro
430
Gly
Leu

Ser

Ala

Leu
95

Thr
Gly
Gly
Thr
Gly
175
Phe
Ile
Arg
Asn
Phe
255
Ser
Gly
Asp
Trp
Phe
335
Pro
Ile
Leu
Leu
Tyr
415
Ile
Ile
Asp
Lys

Thr
495

Gln
Phe
Ala
Met
Ala
160
Leu
Thr
Gly
Ile
Ile
240
Ala
Thr
Gly
Ala
Cys
320
Ser
Thr
Met
Pro
Val
400
Gln
Ile
Ser
Phe
Tyr

480
Gly



Phe Arg Asp Val
500

Tyr Ser Leu Ala

515
Ala Cys Thr Phe
530
Thr Lys Asn Asp
545

<210> 18
<211> 542
<212> PRT
<213> Fungi

<220>
<223> LovI/H

<400> 18

Met Thr Ser His

1

Gln Met Gln Ile
20

Val Ser Vval Thr

35
Ile Val Thr Ala
50

Asp Val Gly Trp

65

Gln Pro Leu Ala

Phe Leu Ala Phe
100

Thr Ala Arg Ser

115
Met Gly Gly Ser
130

Ala Ala Pro Lys

145

Leu Ser Gln Ile

Thr Gln His Ala
180

Gly Ala Phe Ala

195
Leu Pro Ser Thr
210

Arg Gly Ala Arg

225

Leu Phe Ala Gly

Gly Ser Asp Tyr
260

Val
Val
Val

Thr

His
Asn
Leu
Ile
Tyr
Gly
85

Leu
Ser
Gly
Gln
Ala
165
Ser
Thr
Ser
Asp
Phe

245
Ala

Ser
Asp
Phe

Arg
550

His
Val
Pro
Gly

70
Lys

Thr
Leu
Gln
150
Ile
Trp
Phe
Asp
Val
230
Ala

Trp

Lys
His
Ala

535
Ala

Glu
Val
Ala
His
55

Ser
Leu
Leu
Met
Thr
135
Gln
Val
Arg
Leu
Ser
215
Leu

Ile

Asn

Asn
Thr
520
Phe

Val

Thr
Thr
Phe
40

Ile
Ala
Tyr
Phe
Leu
120
Asn
Pro
Cys
Trp
Leu
200
Thr
Thr

Met

Ser

SEQ ID NOs final

Asn
505
Phe
Gly

Pro

Glu
Gly
25

Leu
Thr
Tyr
Thr
Glu
105
Ile
Gly
Leu
Gly
Cys
185
Leu
Thr
Gln
Ile

Ser
265

Leu
Tyr
Met

Glu

Lys
10

Leu
Met
Ala
Leu
Leu
90

Ile
Val
Ala
Leu
Pro
170
Phe
Val
Asp
Leu
Ser

250
Val

Pro Gly
Leu Ala

Gly Trp

540
Thr Asp
555

Pro Gln
Arg Leu
Leu Leu

Gln Phe
60

Leu Ser

75

Leu Thr

Gly Ser
Gly Arg

Ile Thr
140

Ile Gly

155

Leu Leu

Tyr Ile

Ile Gln

Gly Thr
220

Asp Phe

235

Leu Ala

Ile Ile
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Val
Val
525
Arg

Ala

Ser
Gly
Asp
45

His
Ser
Leu
Val
Ala
125
Ile
Ile
Gly
Asn
Ile
205
Asn
Leu

Leu

Gly

Val Lys Ala

510
Gly

Lys

Asn
Leu
30

Met
Ser
Cys
Lys
Leu
110
Val
Leu
Met
Gly
Leu
190
Pro
Pro
Gly
Glu

Leu
270

Ala

Ile

Thr
15

Val
Ser
Leu
Ala
Tyr
95

Cys
Ala
Ser
Met
Ala
175
Pro
Asn
Lys
Phe
Trp

255
Phe

Thr

Ala

Ala
Val
Ile
Gly
Leu
80

Thr
Gly
Gly
Ala
Gly
160
Phe
Ile
Arg
Arg
Val
240
Gly

Cys



Ala Ala Gly

275

Gly Gly Ala
290

Val Trp

305

Ile

Cys

Phe Ser

Ser Pro Thr

Ile Val Met
355
Val Pro
370

Leu

Tyr
Gly Val
385
Met

Tyr Gln

Pro Val Vval

Gly Ile Ser
435
Thr Leu
450

Gln

Leu

Arg
465
Ala

Tyr

Thr Gly

Leu Leu Ala

Gly Ala Ser
515
Arg

Ala Trp

530

<210> 19
<211> 543
<212> PRT
<213> Fungi

220>
<223> MokI

<400> 19
Met Ala Ser
1

Glu Vval Gln

Thr Ser Val

35

Ile val Thr
50

Val
Val
Ser
Tyr
Met
340
Ala
Trp
Ser
Phe
Ala
420
Leu
Thr
Ala
Phe
Tyr
500
Gly

Gly

His
Val
20

Thr

Ala

Ser
Ala
Cys
Tyr
325
Ser
Ile
Ala
Thr
Leu
405
Ile
Ala
Glu
Pro
Arg
485
Ser

Ala

Trp

Gln
Ser
Leu

Ile

Leu
Met
Phe
310
Leu
Gly
Val
Leu
Phe
390
Gly
Gln
Met
Leu
Thr
470
Gln
Lys
Thr

Arg

Ser
His
Val

Pro

Val
Ile
295
Phe
Pro
Val
Thr
Ala
375
Gln
Gly
Asn
Phe
Val
455
Leu
Val
Gly
Phe

Met
535

Glu
Val
Val

His
55

Leu
280
Pro
Leu
Ile
Tyr
Gly
360
Ser
Pro
Val
Ala
Gly
440
Phe
Asn
Val
Val
Ile

520
Gln

Lys
Thr
Phe

40
Ile

SEQ ID NOs final

Phe
Ile
Gly
Tyr
Met
345
Ala
Gly
Glu
Gly
Leu
425
Gln
Ser
Ala
Pro
Asp
505
Phe

Glu

Glu
Gly
25

Leu

Thr

Gly Cys Trp
Val Ala
300
Ser

Ser
Phe Phe
315
Phe Gln
330

Leu

Ala

Pro Gly

Ile Ile Gly

Ile Val
380
Ile

Leu
Thr Ser
395
Arg Gly
410
Pro

Cys

Pro Gln

Thr Phe Gly
Leu
460

Val

Asn Gly

Gln Glu
475
Ala Pro
490

His

Leu

Ala Phe

Ala Trp Gly

Lys Gly Arg

540

Lys Pro Gln

10
Leu

Lys Leu

Met Leu Leu

Ala Gln Phe

60
Page 13

Glu
285
Ser
Gly
Val
Ile
Lys
365
Ser
Ala
Gly
Thr
Gly
445
Asp
Thr
Ile
Tyr
Met

525
Ser

Ser
Gly
Asp

45
His

Arg
Arg
Ala
Lys
Gly
350
Thr
Ile
Ala
Met
Ser
430
Ser
Ser
Ala
Ser
Val
510
Gly

Glu

Cys
Leu
30

Met

Ser

His
Arg
Leu
Asn
335
Gly
Gly
Ser
Trp
Gln
415
Pro
Leu
Gly
Ala
Arg
495
Ala

Arg

Thr
15

Val
Ser

Leu

Val
Gln
Leu
320
Val
Gln
Tyr
Ala
Val
400
Thr
Ile
Phe
Leu
Gly
480
Val
Val

Leu

Thr
Val
Ile

Gly



Asp
65

Gln
Phe
Ala
Met
Ala
145
Leu
Thr
Gly
Val
Arg
225
Ala
Tyr
Ile
Met
Ser
305
Tyr
Met
Ala
Trp
Ser
385
Phe
Ala
Leu

Ala

Ala
465

Val
Pro
Leu
Ala
Gly
130
Ala
Ser
Gln
Ala
Pro
210
Val
Phe
Met
Ser
Ala
290
Cys
Tyr
Ser
Ile
Ala
370
Thr
Met
Ile
Ala
Lys

450
Pro

Gly
Leu
Ala
Arg
115
Gly
Pro
Gln
His
Leu
195
Thr
Ile
Ala
Trp
Leu
275
Met
Leu
Leu
Gly
Val
355
Leu
Phe
Gly
Gln
Met
435

Leu

Ala

Trp
Ala
Phe
100
Cys
Ser
Lys
Ile
Ala
180
Ala
Ser
Leu
Val
Asp
260
Val
Ile
Phe
Pro
Val
340
Ser
Ala
Gln
Gly
His
420
Phe
Val

Val

Tyr
Gly
85

Leu
Ser
Gly
Gln
Ala
165
Ser
Ala
Asp
Ser
Met
245
Ser
Val
Pro
Leu
Ile
325
Tyr
Gly
Ser
Pro
Phe
405
Ala
Gly
Phe

Ser

Gly
70

Lys
Gly
Thr
Leu
Gln
150
Ile
Trp
Ile
Cys
Gln
230
Ile
Ser
Phe
Phe
Gly
310
Tyr
Met
Ala
Gly
His
390
Gly
Leu
Gln

Ser

Ala
470

Ser
Leu
Val
Met
Thr
135
Gln
Val
Arg
Leu
Thr
215
Leu
Ser
Val
Gly
Ser
295
Phe
Phe
Leu
Ile
Ile
375
Thr
Arg
Pro
Thr
Ala

455
Glu

Ala
Tyr
Phe
Leu
120
Asn
Pro
Cys
Trp
Leu
200
Met
Asp
Leu
Ile
Phe
280
Val
Phe
Gln
Pro
Ile
360
Ile
Ser
Gly
Pro
Phe
440
Gly

Ala

SEQ ID NOs final

Tyr
Thr
Glu
105
Ile
Gly
Leu
Gly
Cys
185
Leu
Pro
Leu
Ala
Ile
265
Trp
Ala
Ser
Ala
Gly
345
Gly
Val
Ile
Cys
Gln
425
Gly

Leu

Val

Leu
Leu
90

Val
Val
Ala
Leu
Pro
170
Phe
Ala
Ala
Leu
Leu
250
Gly
Glu
Ser
Gly
Val
330
Ile
Lys
Ser
Ala
Gly
410
Met
Gly
Asp

Thr

Leu Ser
75
Leu Thr

Gly Ser
Gly Arg

Ile Thr
140

Ile Gly

155

Leu Leu

Tyr Ile
Ile His

Pro Arg
220

Gly Phe

235

Glu Trp

Leu Phe
Arg Tyr

Arg Arg
300

Ala Leu

315

Lys Asp

Gly Gly
Thr Gly

Ile Ser
380

Ala Trp

395

Met Gln

Ser Ala
Ser Leu
Ala Gly

460

Ala Ala
475
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Ser
Leu
Ala
Ala
125
Ile
Ile
Gly
Asn
Ile
205
Ala
Val
Gly
Cys
Val
285
Gln
Leu
Val
Gln
Tyr
365
Ala
Val
Thr
Leu
Phe
445

Leu

Gly

Cys
Lys
Leu
110
Val
Leu
Met
Gly
Leu
190
Pro
Val
Leu
Gly
Gly
270
Gly
Val
Thr
Ser
Ile
350
Tyr
Gly
Met
Pro
Gly
430
Leu

Arg

Ala

Ala
Tyr
95

Cys
Ala
Ala
Met
Ala
175
Pro
Lys
Gly
Phe
Ser
255
Ala
Asn
Trp
Phe
Pro
335
Val
Ile
Leu
Tyr
Ile
415
Ile
Thr
Glu

Thr

Leu
80

Thr
Gly
Gly
Ser
Gly
160
Phe
Val
Ser
Val
Ala
240
Asp
Gly
Ser
Cys
Ser
320
Thr
Met
Pro
Val
Gln
400
Ile
Ser
Leu

Tyr

Gly
480



Phe Arg Asp

Tyr Cys Lys

Gly Ala Thr

515

Trp Trp Gly

<210> 20

530

<211> 778
<212> PRT
<213> Fungi

<220>
<223> MI1cE-mRFP

<400> 20

Val
Gly
500
Phe

Glu

Met Ser Glu Pro

1
Glu

His
Val
Pro
65

Gly
Lys
Cys
Thr
Leu
145
Lys
Ile
Trp
Phe
Ser
225
Arg

Met

Glu
Ile
Ala
50

His
Ser
Leu
Ile
Met
130
Val
Gln
Val
Arg
Leu
210
Glu
Lys

Ile

Ser
Thr
35

Phe
Ile
Ala
Tyr
Phe
115
Leu
Asn
Pro
Cys
Trp
195
Leu
Leu

Leu

Ser

Gln
20

Gly
Leu
Thr
Tyr
Thr
100
Glu
Ile
Gly
Val
Gly
180
Cys
Leu
Ser

Asp

Leu
260

Val
485
Ile
Leu

Glu

Leu
Asn
Leu
Met
Ser
Leu
85

Leu
Leu
Val
Ala
Leu
165
Pro
Phe
Val
Thr
Leu

245
Ala

Pro
Asp
Phe

Arg

Pro
Asp
Lys
Leu
Glu
70

Leu
Leu
Gly
Gly
Leu
150
Ile
Leu
Tyr
Ile
Asp
230
Val

Leu

Ala
His
Ala

Thr
535

Pro
Thr
Leu
Leu
55

Phe
Ala
Gly
Ser
Arg
135
Thr
Gly
Leu
Ile
Thr
215
Lys
Gly

Glu

Asn
Thr
Trp

520
Gly

Lys
Leu
Gly
40

Asp
His
Asn
Leu
Val
120
Ala
Ile
Val
Gly
Asn
200
Ile
Pro

Phe

Trp

SEQ ID NOs final

Leu
Phe
505
Gly

Phe

Glu
Glu
25

Leu
Met
Ser
Cys
Lys
105
Leu
Val
Leu
Met
Gly
185
Leu
Pro
Met

Val

Gly
265

Leu
490
Tyr
Met

Gly

Gly
10

Ala
Val
Ser
Leu
Ala
90

Tyr
Cys
Ala
Ser
Met
170
Ala
Pro
Asp
Ala
Val

250
Gly
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Ser
Leu
Gly

Arg

Glu
Thr
Val
Ile
Asn
75

Leu
Thr
Gly
Gly
Thr
155
Gly
Phe
Ile
Arg
Asn
235
Phe

Ser

Gln
Ala
Gln

Asp
540

Pro
Glu
Ala
Ile
60

Asp
Gln
Phe
Ala
Met
140
Ala
Leu
Thr
Gly
Ile
220
Ile
Ala

Thr

Val
Val
Val

525
Glu

Arg
Ser
Ser
45

Val
Val
Pro
Phe
Ala
125
Gly
Ala
Ser
Gln
Ala
205
Ser
Lys
Ala

Tyr

Leu
Gly
510
Gly

Arg

Pro
Lys
30

Val
Thr
Gly
Leu
Ala
110
Arg
Gly
Pro
Gln
His
190
Val
Ser
Ser

Phe

Thr
270

Leu
495
Ala
Leu

Val

Gln
15

Ser
Thr
Ala
Trp
Ala
95

Phe
Ser
Ser
Lys
Ile
175
Ala
Ala
Thr
Thr
Ala

255
Trp

Ala
Ser

Ile

Lys
Gln
Phe
Ile
Tyr
80

Gly
Leu
Ser
Gly
His
160
Ala
Thr
Ala
Asp
Leu
240
Thr

Arg



Ser
Ala
Pro
305
Met
Ile
Tyr
Gly
Ser
385
Pro
Phe
Thr
Gly
Phe
465
Asp
Val
Val
Val
Thr
545
Ile
Gly
Gly
Phe
Tyr
625
Pro

Val

Tyr

Ser
Phe
290
Gly
Gly
Tyr
Met
Phe
370
Ala
His
Gly
Leu
Gln
450
Gly
Thr
Ser
Asp
Phe
530
Arg
Lys
His
Thr
Ala
610
Val
Glu
Val

Lys

Val
275
Val
Ser
Phe
Phe
Leu
355
Ala
Val
Thr
Arg
Ser
435
Thr
Ser
Gln
Lys
His
515
Ala
Ala
Glu
Glu
Gln
595
Trp
Lys
Gly
Thr

Val
675

Ile
Leu
Val
Phe
Gln
340
Pro
Ile
Leu
Ser
Gly
420
Pro
Phe
Gly
Ala
Asn
500
Thr
Phe
Val
Phe
Phe
580
Thr
Asp
His
Phe
Val

660
Lys

Ile
Trp
Ala
Ser
325
Ala
Gly
Gly
Val
Thr
405
Cys
Glu
Gly
Leu
Val
485
Asn
Phe
Gly
Pro
Met
565
Glu
Ala
Ile
Pro
Lys
645
Thr

Leu

Gly
Glu
Gly
310
Gly
Val
Ile
Lys
Ala
390
Val
Gly
Gln
Gly
Arg
470
Thr
Leu
Tyr
Met
Glu
550
Arg
Ile
Lys
Leu
Ala
630
Trp
Gln

Arg

Leu
Arg
295
Lys
Ser
Lys
Leu
Thr
375
Ile
Lys
Met
Gly
Ser
455
Thr
Ala
Pro
Leu
Gly
535
Thr
Phe
Glu
Leu
Ser
615
Asp
Glu
Asp

Gly

Phe
280
His
Arg
Leu
Asp
Gly
360
Gly
Gly
Trp
Gln
Ala
440
Leu
Gly
Ala
Gly
Ala
520
Trp
Asp
Lys
Gly
Lys
600
Pro
Ile
Arg

Ser

Thr
680

SEQ ID NOs final

Cys
Val
Gln
Leu
Val
345
Gln
Tyr
Ala
Val
Thr
425
Leu
Phe
Leu
Gly
Val
505
Val
Arg
Ala
Val
Glu
585
Val
Gln
Pro
Val
Ser

665
Asn

Gly
Gly
Val
Val
330
Ser
Val
Tyr
Gly
Met
410
Pro
Gly
Leu
Ser
Ala
490
Val
Gly
Lys
Met
Arg
570
Gly
Thr
Phe
Asp
Met
650

Leu

Phe

Page 16

Gly
Asp
Trp
315
Phe
Pro
Ile
Leu
Leu
395
Tyr
Ile
Ile
Asp
Lys
475
Thr
Lys
Ala
Ile
Ala
555
Met
Glu
Lys
Gln
Tyr
635
Asn

Gln

Pro

Gly
Ala
300
Cys
Ser
Thr
Met
Pro
380
Val
Gln
Ile
Ser
Phe
460
Tyr
Gly
Ala
Thr
Ala
540
Ser
Glu
Gly
Gly
Tyr
620
Leu
Phe
Asp

Ser

Phe
285
Val
Ser
Tyr
Leu
Ala
365
Trp
Ser
Phe
Ala
Leu
445
Ala
Ala
Phe
Tyr
Ala
525
Thr
Ser
Gly
Arg
Gly
605
Gly
Lys
Glu
Gly

Asp
685

Ala
Ala
Cys
Tyr
Ser
350
Met
Ala
Thr
Ile
Ile
430
Ala
Asn
Pro
Arg
Ser
510
Cys
Lys
Glu
Ser
Pro
590
Pro
Ser
Leu
Asp
Glu

670
Gly

Leu
Met
Leu
Leu
335
Gly
Val
Leu
Phe
Ala
415
Gln
Val
Leu
Thr
Asp
495
Leu
Thr
Asn
Asp
Val
575
Tyr
Leu
Lys
Ser
Gly
655
Phe

Pro

Ile
Ile
Phe
320
Pro
Val
Ser
Gly
Gln
400
Gly
Ser
Phe
Val
Val
480
Val
Ala
Phe
Asp
Val
560
Asn
Glu
Pro
Ala
Phe
640
Gly
Ile

Val



Met
Pro
705
Lys
Lys
Asp

Arg

Gln
690
Glu
Asp
Lys
Ile

Ala
770

Lys
Asp
Gly
Pro
Thr

755
Glu

Lys
Gly
Gly
Val
740

Ser

Gly

Thr
Ala
His
725
Gln
His

Arg

Met
Leu
710
Tyr
Leu

Asn

His

Gly
695
Lys
Asp
Pro

Glu

Ser
775

Trp
Gly
Ala
Gly
Asp

760
Thr

SEQ ID NOs final

Glu
Glu
Glu
Ala
745
Tyr

Gly

Ala Ser Thr

700

Ile Lys Met
715

Glu

Arg

Arg

Leu

Val Lys Thr Thr Tyr

730
Tyr Lys Thr

Thr Ile Val

Ala
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Asp

Glu
765

Ile
750
Gln

Met
Lys
Met
735
Lys

Tyr

Tyr
Leu
720
Ala

Leu

Glu



