<110>
<120>
<130>
<160>
<170>
<210> 1
<211>
<212>
<213>

<400> 1
agcacctgca

21

DNA

tcggaacagg
ctgggaacac
gtggcccggg
ggcagcgagc
cccgggcecac
gccgggegec
ggtccgeegg
ggcgttcacc
ccgcctctat
gcccggaggc
gtccgctctg
cttcgccacc
cctcgccagg
agacggaggc
gacgccgcecg
cgtgccgcga
aatatgttcg
gtcagccgga
tggctccgga
ctgctgaccg
accttcgtgg
gtcggatcgg
gacgcccact

ctcttcecgceg

gccgeggtga

15080

ctcaacggat
ggtagcggat
gtctggcgta
agaccgcggc
tacgggtgca
cccgecgtcec
gagttcgccc
ggggcgagct
cagtgggatc
ctgcgccgcec
agctgtccgce
tcggccctgce
cgggagatcg
gcccgegecc
cgggaatgac
acgacggcct
tcttcacccg
gcggccacac
tcctggagct
ccccgggegg
ccctgtggct
gcgtcggect
ggcggcaget
gtcaccggct
acggcagcga

ccggaaggca
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gaggggcctc
gctggaagtc
tcagtggatc
cggtctgecg
gatcgggccc
cggtggcgcea
gctactacga
ggcacgaggc
gcatcgcaca
ccgcacgecg
tgcacaaggt
cgtcgcagca
cggaggccct
ggctcaagac
gatccacgac
gcgcgctgeg
ggcactgccg
cacgatccac
tctgtccgag
cccgggaacc
gggggtcaag
cgacgagatc
acggcccgat
gcacaccacc
gacctcctcc

ccecgegggcec

Process for Preparation of Tacrolimus

5$z65805

gacagggtgt
tttgccggat
c€ggggtcgga
ccgggcagtg
ggattccggg
gccgttacgc
acagcagatg
cggggaagcc
cccecgecggce
ggaggagccc
ggaactgaag
gagcgcggtc
cgggaccacc
gatcctgctc
gacgatgacg
gtcgcggcga
ccccaccgceg
tgggccgatg
gccctgaacc
ccaccgggcc
gaacggggcg
cgtgaactgc
ccctgggaca
ctgcagaccg
gtgcccctgt

cgcccgtgat
Seite 1

ccccgagggce
tgagcggtgt
cggaggtcga
tgctcaccga
ggcagtcgca
ccgcccgacc
ccccggetgce
gcccaggecyg
tggctgcggce
accgaccagc
gagtccgagc
atggcctggc
ccggcagegg
gcacccaccg
cagcactcga
gcctggacgc
acgcgctccc
cgatcgacac
gcctctcgga
ggacggagac
tcgaccagcc
ggaacgagct
gctgggacgg
cccggaatct
cgagccgttg

ctactgacag

gaaccgcgta
cgtcgtactg
gctggcccgy
tcggcgeccg
tggctgaggc
cggacacacg
tcattcatct
ccttcaccga
tggtcgccta
tgcccgacgg
agtgggtcct
acctcgacgg
tacggcagaa
accggacagg
cgcgctgctc
cgacgcaggc
accggcggac
cgacccccac
gctgggctgce
cgccgccacc
caccgcccag
gaggaggtcc
ccagtgggcc
gctcccggac
aatccgcggce

gaatcggccg

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



cagcagcggc
attccggggg
ggtcctgecyg
cgcgcgcegag
ccctccgagce
ttcggcacgg
cccgtcaccc
catctggcgc
gaagccgccyg
atggacatcg
gaccgcttcyg
gcccgecectc
agcctcctgg
ccgccccgac
cgacccgttc

ttaggggggt
tcgggtcgtt

cggtgggtcc
gatcatgccc
cccggcagga
gaaaggacga
taccgggcgt
agatcgacgc
cggacgctcc
tcctggcaac
accatgtcgc
ccccgggcega
cgcccacggg
ctgccgegceg
tcagcggcgce
gtacctcccyg
ccctgtacgce
actcccacgg

acgacatgac

tgcagcgggg
cggcggaacg
tccgccgatc
tatctcgacc
ggccggcccc
tcggcggecc
atgccgaact
tcgaccgggc
acgtgggcaa
tgaccgcgct
acagcatcaa
cgcgccccga
acgactgacc
cggggcccgce
ccggacaagg
ccggectgcec
cgttacgggg
ggtacgcggc
ctcctgtecg
gaagcgccgg
tgacatgacc
cttcgccggt
ggccgtcgag
ggcgctggcg
ctccatcgcc
cgggcacagt
cgcggccagg
cgggatgctg
ggccgggacg
ggaagcggat
gctgcatgtc
gacgacgatg
tctgggcecgce

ccgtcecggtg
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ctacgacagg
atccgccggce
cggtcgagcg
ccggtgecct
gcgctacctc
ctggcccgag
ccggcacggt
cttcggctcc
gcggctgegce
caccgcacgc
ccgggtgtgce
gccctcccgy
cggccccacc
gtacagccgc
gccctcccac
gtcctagggg
agacggcatc
ggacccgtcc
gccggagcat
cccgagcetgt
agtggggtgg
ctgggtgccg
gagttccggc
gagctgctcyg
ctggcggagce
ctcggggagt
gcggtctgcg
gcggtgaagg
tcggccgtat
ctggtgaagg
cccggeccct
cgcaccatac
ttcctgacgg

cggttccacg

gctacgacgyg
cgagcgcgcc
ggcggaggcg
cgccgaccgt
gcccatacgt
cgggtcgccg
ctgcaccccg
gtcccgctga
gcgctcggcg
gaccacggtc
cccgatatct
gacaccaacc
ggccccgagc
cggagtccgc
cgccccccta
gctgacgggc
ccggagcecgce
cctcgtcccg
gtccagcggc
ccgggcggga
cgttcctectt
atgccggccg
tgaagccggt
aatccgatca
ttctggagtc
tcggagecct
aacgccacgc
¢ggacgcggc
cggcgctgaa
tgcagcagct
tccacgtccc
ggatatccgc
cgcaggacga
actccgtacg
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gggaacgacg
aggggcgggg
ctgagctggc
gaggatctgc
cactggtctg
aagggctcgt
gtacggaccc
ggcacttcga
tcgggcagcec
tgaccctcgt
ccctgatcaa

gg9cggcgggag

ggccctcagc
ggcacgggca
ggcatctgtc
cgacgaagcc
cgcggccact
cgctaccgca
atgtccgacg
ccggcccggg
ccccggecaa
ggtggcgacc
ccggccgett
cgagcggctc
acggcacggg
cgccgtegcec
cacgctgcgc
ccgcgccggg
ctcccccagce
ggcacgggag
gcagctggcc
gccccgggag
tgtcgtcgac

cgcgctgaac

cgatgttcgg
gcgcggagct
tccaggagca
gccggtgacc
gcggctgcett
gaccatctgc
cttgcccctg
caagcagccc
gccctcecty
ccacaccatc
ggtgcaggcg
cttcctgegce
ggcccggacc
gcccggeggce
ccatggtcgc
ctccctatgce
cttcgaccac
cctccatccc
gttccccctyg
ccatcccgac
gggtcgtacyg
ctcgtcgegg
ctgttctccc
gacgtggcca
atgagtcccg
ggtgtcttca
aaggcgccgc
gagctgatcyg
cagacggtga
gaaggcatcc
gacgcgagcg
cgcttcttct
ctgatggtga

gcggagggcg

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



tcacgaccta
tgccccgegce
cccggetgeg
cgccggecgce
tcctggagta
tcgactccct
agacgctgca
tcacgggcct
atctcccgtg
ggtgtcgecg
agacccgtgt
ccggccgecg
caccccgcac
gtctggctgc
cgatacgcct
ctggccgagt
atggccgagg
gaagagccgc
cccgacgact
ggtctgggtyg
tcgggagtga
ggcgacgtcc
gttgtcgcgce
ctcgtgggat
gtcggtcagc
gtcgactggyg
accctcgecg
ggtcataccyg
cagggcacga
gaccgggtac
accgcaggcg
cgagagcccg
ctcgcctgga
cgcgaaggcc

ccggacgtcc

tgtggagtgc
cgtgaccctg
gcccgecggce
cgaggtcgac
tccgctggag
ggcgatgacc
ggacgcggat
gctgagtgag
ctccggacgg
tgccgggcegce
tcgatgagcc
aggaccgcgg
tggccgcgga
ggcactgcct
accacgtcgg
gcgttccccyg
ccgaggcacg
gggacacact
gcgagttctc
tcgcgagect
cgccgegtta
gcgcgttcga
tgaagcgcct
tcggcgggtc
gccgctgect
tcatcgcgcea
ccgccaccga
ggtggagctc
taccggcaca
gcataccttc
tctccgectt
tgcggacggg
ccgcgcacct
gcatccccgg

gtctccctcc
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ggtgcgctgg
gcaccgctcc
accccggecg
ccggaggtgce
gtgatcaccyg
gagctgcagg
acgggaacgt
ggcaccggtt
ggaggggccg
ctgcgacccg
gtcggaccgc
ctatgtccgc
gatcgcggcc
gctgcaggcg
gaccagcgcc
ggccgtcgcec
gctgcgcgcec
gcccgaccgg
cgtggtcgac
gctggcgggc
caacgtcacg
cgacgacgcc
ggaccgggcc
gtcggacggc
ggaccgcgcc
cgggacgggc
tccgggcagce
cggagtggtc
gcgacgcttc
ggcggacgtt
cggcttcggce
cccgcgeccc
gcccggcgac
gccgcgtacc

gcccaccgta

acgtcctcac
gggaggccac
tgaacggcgt
tcgcgggggt
acgacgcgga
cccacgcgct
acggcacggt
ccgtttccgg
cacgacgaca
gaggagctgt
ttccggceteg
acttcgggtt
ggaacgctct
cgggacaccg
ctggtcggcc
gagcggctgc
ctgctgagaa
gtcgtacggyg
gcggcctget
gcctgcgata
ttctccaaac
gacggaacgc
gtcgaggacg
¢ggggaacgg
cggcaggcat
acggccgtcg
gtctggtgcyg
tcggtcgtcc
accggtcccg
ccctggcatg
ggcaccaacg
gcccgcaccyg
cccggecccg
ttcggccccc

cggtccacgg
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ccggatcgtg
gacgacaccg
cgctgcgecc
acgtgcggtg
cttccaggcc
gcagcggttc
ttccggtctg
gcggcggtoa
gggtcgccgt
ggaagctgct
attccttctg
ttctgcacga
cggccgecgce
tcaccgcccg
agcgcaccga
accgcgacga
gccaccacgyg
ccgcggeggce
cgtcctegcet
tcgcctactg
tgcacgggct
tgttctcgga
gggacccggt
cgatctacgc
cgggtctcac
gtgacgcggt
gatccaacaa
aggccctcac
ggctcaccgc
€gggcggccg
cccatctgct
ggcccgatcc
aggcgacgga
gctatccggc

acgcgggcca

tccggatcgce
gatctgtccg
gcgggcccgg
tgcgccgagg
gatctcggtg
ggtctgaagg
gccgcgtaca
tccggtcgtg
cgtcgggatg
gtgcggtgac
gtccgcggat
cttccgteccg
gcagaacccg
cagcaccgac
cgaggcggtg
gcccgeccgg
gtacggcgcc
cggactgtta
gtacgcgatc
€ggcggggtyg
gagccccagc
cggagcgggc
gttcggcgtc
ccccaacccce
ggcggacgat
cgagctgcgg
gtccctgctc
ggcgctgegg
gcagaccggc
gcgttccagg
gatcaccgac
ggtggtcgtc
gcggctgctyg
gccceecgttt

gctcatggcc

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



ctgcgggtgg
accaccgggg
cgctgtcatg
gaatggctcyg
ctgctgccca
atgctggtcg
ctggcggecg
gagttcgccc
gcgctgagtc
acggactgga
gcggaggaca
accgcgtccg
tcccccgecg
acgccgeggce
gggccgccgt
gggacccccyg
aggtgctcat
tcgagcccgt
cccgccacga

ccggaccggg

cggacctgca
ggggctacga
tgatgccgaa
ccacggccta
tcctggtctg
gcggcgccgt
tgggcgcgga
accgcccgcg
acgacccgga
tcgccgeccg
acgacaaccg
accgggaagc
cccgggtcta

accacggcaa

cgggcctgtt
tcttcgeggce
ccgccgacgt
ccgacctgcg
acatcatccc
acacgggcac
gtgccgtcga
gcttcatggg
gcgagtccgt
ccggcagcecc
ccttcctegg
gcgtcaccgt
acggctcacc
caccgacgac
tgtcctcgeg
caagacggtc
cgccaccatg
tcccaccttc
ccagccgtac
tgtacgggag
gacgccgggc
gacgaacttc
gcccgcccat
ccgtcagetg
gggtgccgcc
tccgatctgt
gctcgtcatc
gctgagcgag
catcgtcatc
gggcggaaag
ccatctgtgg
ctgggccgeg

ccccectcgac

ggtgggcgtg
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cgccgccgaa cacggtgagc tgtgggcgcec

cgccaccggt
acaccgcatt
ggccacgacc
ggcgcgtatc
caccagcggg
catggcgctc
cgtcgcggcc
cgccctegeg
tcaggcgtct
cgccgacggc
gggacccgceg
tcttcggcag
ccgcaggcca
gccgaccacc
caggtccagg
gcgagctcca
cgctttctgce
cacgtgctcg
tggaagcccg
gggcacgacg

ggcggcctcg
ctcacctggg

gtgtcccacc
ggtggcgtcyg
gtggtgtcgt
gaccgtgctyg
tggagccgct
gagcaccccyg
gtggtcacct
atgcgcgtca
aacgaactcg
gccacaggcyg

ctctgcctcg

ccgccgecegt
ctcgacgaac
ccggcgacca
gccaaccgct
ctcaccgccg
gtcctcggty
gagcggatcg
cacggcctga
gcggatgccyg
gtcctcgecyg
gacggcgaac
acaaggacca
tcgccgectg
aggcactcgc
aggtccccac
tcaactacaa
gcaccctcgyg
gctccgacct
gcgacgaagt
acaccctgct
ccgaactctc
aggaggcggc
acggggcggc
gcgcctacgce
cgcaggccaa
cggagggctt
tccgcggtgce
gccgggacac
gcgcatcgac
aacgcatcat
tcgcacgegg
acgccacgca

ccgaccgcecc
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cctccatgga
ccgaccggac
ccaaggacac
acgacctggg
tgcacaccgc
tcagcgcgac
cg99agggggc
ccccecctegt
tccccggegg
tgatccgtgce
cgggcccggt
gccgatgacc
cgaggtcccg
cgggagcccc
ccccgaaccg
caccgtgtgg
ccgtacctca
gtccggagtyg
cgtcgcgceac
cgaccccggce
cctggtcaag
ctccctgggg
gatgaagcag
gacccagctyg
ggccgacctyg
ctcgttctgg
cgtccggtcc
cttcggegtc
caccggctac
cgggtcacat
cagcatccac
cgccgtegcec

cggcatggga

ggtacgggcg
tcatctggtg

ggcgttcacc
gctgccgggg
cggccccacc
cgtccgccaa
cggccgaccc
gttcctcctc
ccgccteegce
gcccggtgeg
cctgcactcc
gatcaccctc
cacgttcgcg
gccggctacc
gtcgaagacc
gaccacggcyg
tcggcgetct
€cggaggcgg
gtgctgcgca
tgtctgcaac
cagcgggtct
gcgaaccagc
gtggcgctct
ggcgagcegceg
gccctcaacyg
tgccggcaga
gaggggcggg
ctggcgggtyg
agcgtcatga
cagcacacct
atggcgaact
cccgtgcetct
aacaacagcc

gtgcgcgacc

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



ccgagctgcg
gagcgaatcc
cgaaggcatc
gacgggcctg
agagagtgtg
gtttctgccc
gagattcctc
cgaggccggc
ggtactcgac
catcgcccgt
gccggggctyg
tcaggtgtcg
gcggctgctg
tgtcgcccgce
cgctccgetc
cgacgtgatg
gcccgacgcc
gatgttctgc
catcgggtac
gatcatcgag
caccgcgaaa
cggcccacag
taccggcctg
gaatgaggct
tcaccgcgtg
tcggcggecg
gcaggagccyg
gcgtcgacag
cgaaccggat
tgacgtcacc
tgttcagggg
gagcgcatgc
actcgacgat

cccaggtcac

ggggacggac

ggcccggaaa
gaacgcctcg
ctcgactcgc
atgaactggt
cggatcgtct
gtcctgacga
ggccctctcyg
agcgaactgg
ggcaccaagyg
tcggcggacy
cgggtcgaca
ttctccgact
gagatcggcc
aggatccgcg
gtcaaggacg
gcgaaccagt
gccagggtgc
gggcagacgg
acgcacgaca
ggcggcgacg
cgtacctagg
atcgtcgacg
ttcgcgtgag
gtcgacgctyg
cggatcgtcg
gggttcaccyg
gcgggcgatc
tcctctgagg
ccgccgcagg
gtggcccccc
gcgctggagc
agcggccagc
caccagcccc
cgaggtgccc

ggcgacgata
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ctcgacagca
gtatcgtcag
tggcggacgc
gggtccccaa
ccgaactcgc
ccagcatgat
tggcccggcg
cccggatctc
ccttctccac
acccggcccg
aacgctggga
gccgggtgcc
tcaacgccag
atgtgtgcat
gcgtgttcgce
gcctggcggc
tgctgcggcea
cctggcagat
tggtgatcgg
acgtcctgcg
gcatgttctyg
tgttcgaggc
cccgggtcca
ccgaggctga
acctcgaagg
ctcagccccg
tcggcagecg
agctggtagc
gcacgggcga
aggtacttcg
gcgggcgttyg
gcctggatgt
gtgtcgctgc
agcaggcccg

tgcggecgtc

tcaacctgtt
ggatttcgtc
accactggcc
ggagcacggc
ctacggggac
cggctggtac
gggcttctgc
caccacggtc
cagcaccgac
gtacacggcyg
cgtcatcggg
gggggacaac
cagaatcctg
ggagtacggg
cgggcggctc
cgcacgggcc
gggcgccecag
cgcgtccacc
gaagctgctyg
cgatctcgtc
gtcagtcccyg
cgacggagat
tggcgtggtyg
ccgccggggt
acacgattgc
ggtagtggac
aggccgaagc
cagccagggg
actcctcgtt
tcgcgetgtg
cgaaggtgtt
cggtctccgt
ggatggcatc
agtccaggag

cccgggcgac
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ccggaagggg
gcccgggaga
ctgtacgaac
ggtcttgggc
gccggggtgg
ggcagcgagg
gccacgctgg
cgccgtgacg
ttcgcccggt
gtcaccgtac
atgcgcgect
gcgctgaacyg
atcgccgcat
aagacgaagt
ggccagttcyg
tacgacgcga
aagtcggcac
gcgtcggaga
cgggatgtgc
taccagcgct
cgtcagggcc
ccggagcagt
ggtgagcgag
gaagagacgt
cccgcctgeg
cctggtgacc
gtggtgcatc
gtgcaggatc
cgacgccacc
cagaacgatg
gtcgaccagt
cagtgtgggg
gccggcgcetyg
gtagtcgctyg

ctgcacgaga

cagccccggt
tcctgggecg
gcttcgccga
tcggcctgga
cgttcaccct
agctcaagga
gcagcgagca
gcgacacgct
tcctcgtegt
cgcgggacgc
ccgcgaccta
gcaatgggct
ccgctctggg
cgctcaaggg
agatgcagat
ccgcggeccg
tgaccgcgaa
tgttcggcgg
ggcacgcttc
tcgtcgtecc
tgggtgaggt
cggtcggaga
accgggtgct
acgccgccgg
gccatctgct
gccggatggt
cgcaccgaga
cctccggtgg
acaccgccca
gcggcacccc
accggaaccg
ttggcgggtyg
tggggttgcg
gtgccgtaca

aggcaggcgc

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840



agagcgctgc
gcgcggactc
cgtcgtcggce
aggggtaggt
cacggccggc
caaagcgtca
gtcctggatt
aacaagacgc
aggctgatgg
ggccggcagg
gacccgttcg
ggagccttcyg
gtcctggagt
tcctggtcgg
gtcgggcggg
tctccaagga
tcgccatggce
cggcgtggag
gcgggtctcc
ctggccgctc
ccgacggctg
gccggtcatc
agagccggtc
gctcgccggce
ctccaccagc
cgccgacctc
cgccgccagg
cctgctgctg
caccgcactc
gaaggacgtyg
cttcgccgtg
cgtcctgecc
cgacttcgac

ctgcctcgga

cataccgctg
gaaccgtgcg
tccggagecg
ggtggacagg
atggaccgcc
ggatcagtga
cgatagatca
tggcccggag
aggcaggtgt
tccaggccgt
tggcatgggc
acttcctcgt
tcaccgcacg
gaggacccct
cgccgatgtc
gacctcgtgg
gaggacgccyg
gcgtggtcgg
aaaaacgccc
gccctctggy
cggcggacca
gagcagctcg
gacctgcggy
ctccccgaat
cacagccccg
gtggccgcca
gatacggaag
gtggtcaacg
ctcaccgacc
gtcgaggaat
gaggacatcc
gcctacgecyg
gccacccgga

gccgececteg
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gcgaaggcca ccgcggcttc ggccccttcc

acggtggggt

aacacgtcga
tctatgggcg
cgggtttccc
ctgaatctcg
ggcaattctyg
ggtcggcgtyg
gatcagaggt
cctcgecgtce
cagggagcgg
ccacacggcc
ccgagaggtg
gactccgggc
ccgccggtac
accgagaacc
ccctcecgegce
tcaccgaccc
ggcaacactg
tcgccgtgga
tcgggccggce
tgggggagct

agcacttcgc
ccgtcecggcec
aggagacgac
agcgcgccga
gcgacggaga
ccggtttcga
ccgggcaact
cactccgcca
ccctccccga
ccgccaaccg
gcgacaagag

gtcgcctcga

tccctgeccg
tccgcgecgce
ggacatgcag
agtgatgcga
cactacattc
cgtgagctgc
gcaccgtcca
ttccaggctc
cagttcatcg
cccgagactc
tgccgtgaca
ggccgagtgg
tagtgatctg
agtcgccacc
cgttttcgtc
ccgcggeccc
ggtgctgctc
gcccgecttc
gaacatgttc
cttcgccgcec
gctggacgag
ctatccgctg
ccggttccgce
cgccgeggtce
gccgggagac
gcccctgacyg
aaccaccgtc
cgcccatgtc
cgaggccccg
acacggcgtg
gcatccggac
ccatctctcc

agccgaaatc
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gccgtagatc
ctcggcaacg
tccgagatcg
aggcatgacg
ggtccatgaa
agaatgatgg
cctgtctggce
aggtgagtgc
cccattcacg
gtgcgcttca
ccgagaacct
agacccacct
aatcggagat
gtcgttccat
ctcgacccgce
ctgacccgag
cgtcggctgce
ccggaggaga
accgcctatg
cgcaggatca
ctcgccgceca
cccatcgggg
cgtaccgtcg
caggatctgt
gacctcacgt
gaggccgaac
aacctcctgg
cgcgccggac
ctcgcgecatc
accatccggc
ctgcacggcc
ttcggacacg

gccctgegeg

agttcggcca
ggcggaccgce
gtgtcgcggg
acaagatcct
acagtcttcg
agaaaaggtt
tcggctgecc
ccgcacgcag
cgcggcgatc
tccctttgte
ccatgtgacc
ccagcaactc
cgtattcgga
tcgtcggcag
ccaccctctg
gcggcggcga
tcgacgccct
tgctggactc
tcgtcggagt
gcgaggagca
acgcgctggce
ccccgeccgg
tcgtcggcca
acgtgatctt
acgcgctcct
cggcgctcat
tcgtcgacac
accaggcgat
gcgcgggctg
tgccgatgcg
agggcgacgc
tcaccgccga
gcatgcacct

gcctcttcga

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880



acgcttcccc
catctccaac
cagggatgtc
ggggctggac
gccccctecyg
ctcaacccga
tgctcgetgce
ccggcctgeg
gtgcgggtgc
cctcctggat
ccgagcgtgce
cgtccggaac
tctccggecat
gcgaaccgga
ggcatatggc
tgccggactc
atcccggcga
ccgtcgggat
agacggtctc
cggacgccgc
tggactccca
tggacgccgc
€gggcgcggyg
cggcgtcccg
tgctcggegce
aggcctccgg
aacggctgca
ccgggcetgtc
acgtcgacga
cgcccgacat
aaccggacga
ggctgtgcgc
tggccggtca
ttctcgtgcet

cggtagcccc

cgtctcgecc
ggccacagcg
cgctctcaac
gacagagtcg
ccccgtaccg
tgtcgccgag
cgaagcggcc
ccgggccggt
ccgtaccgceg
cgtgggcatc
ggccctgtgg
ggcgcggegt
ccaccatgcg
gcgcggcatg
gggcatgcgc
ccgcacgatc
accccgggtc
cgccacagcg
cccgctgeac
gacgctcatc
cgcccgegceg
ccacgccatg
cagcttcgcg
gcacgccgcyg
cccgctgecg
gtggcgctgg
cgggtccggc
cgccgecctce
cacggacgcc
cctgatcaac
atgggacgcc
gcccgcgatyg
gcagggcggc
gaccaaggtyg

ggccgecgtc

5$765805-2009025718

tcgeegtgcec
aactgcccgt

agcacgggga

cctactgact
gggcggcacg
ggcctcacgc
cgcaccgagg
ctgctccgcec
gtggatgtgt
gcctacggcyg
cgggacgacc
acggacggcg
ccctggaccc
gccgtggtcc
ggcaccggca
tccctgaccg
accttccatc
tccctggaga
cggctggtcg
gacacggccc
gggcgccgtc
cgctgcgecc
gacggctcgg
ctcagcgtcc
cccggeccgg
tcaccggcgce
caccgggtgg
gaccccgecyg
gtccacgccyg
aatgccgccc
gtactgacga
cgcgaccgcg
accctcgecg
ttcgcccgtg

gacaccccgg

cctggaccga
catcatcgac
tactctgatg
gcgaaggact
acgaaagggc
cggtcgaggc
agcggcgcegce
tcgggacccc
gcgaggagct
gcgccctett
cggacgctgt
gctggaccct
tgctcggctt
ccaccgccgg
gcgacacggc
ccatggcgga
tctccatcaa
aggtgctgga
ccgaggactc
ggctgcatct
ccgcgetegce
gcgacgccgt
tcctgcaacg
agaccagcaa
tcgtctgagg
gggacgcggt
ccctgctgga
gcgcgggceac
cgctgcgcga
ggaccgcccc
ccaatctgcg
gctggggecg
gcgcccacta

aactggcggc

cggtcgccgg
Seite 7

ctgcgcccca
ccgtagecccc
aaccgcttcg
tggaagcaca
agggacgact
ggcgcgctca
cctcaccggce
gaccgagtgc
ggccaagggc
cgcctcccag
cgtctgcggce
gagcggccgt
cgtccggecc
cctgaccgtc
cgtcgcggac
cggcgcectac
cctgccgttg
tgccgeggcec
cgcccatcag
gcgccgcgec
cgagcgggcc
gagcctgctyg
ggcctggegce
ggagatatac
ggggccacga
atcgggggcc
ccgcgacggce
cgcgctgecg
gaccgccgcec
cggctcggta
cagcgtcctg
ggtggtcaac
ctccgecgcec
gcacggcgtg
gctcggcccyg

agccgagctt
cggccgacgg
cctcggacga
ccgagccgcec
gtgggcactc
ctggtcccgce
gccactgtga
ggcggccggg
tgtgcgtccg
cttccccact
agcgccaacc
tggccctgga
ggcgcagggg
gaggacgtct
ggcgtgtacg
cggcgacgcc
gtggcgacgg
cggggcaaac
ctcaatgtgg
gccgacgagg
cgactgcgga
ctggacaccg
gatatcgaga
ggccgcgctc
tgacgacggc
gcgatcgccyg
gacgccgtga
ctgcgtgcgg
gcctggcacyg
tgggacatcg
accctgaccc
ctctcctegce
aaggcgggcg

accgtcaacg

tcggeggtgg

11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980



ccgaggcggce
tcgtggecta
acggcggcac
aggcgccgct
ccacccccct
ctagcattcc
ggaaggtgtc
tgccgggggg
tgcggttgac
tctgtctggce
agtggccgga
tacggatcgg
cggggtcgtt
aggcggctct
tcggacgggt
atgcggggct

tcaccttgtt

cggcccgggt

cagcggcgac

<210> 2
<211>
<212>
<213>

<400> 2
atgaccagtg

DNA

gccggtctgg
gtcgaggagt
ctggcggagc
atcgccctgg
cacagtctcg
gccagggegg
atgctggcgg
gggacgtcgg
gcggatctgg

catgtccccg

acgatgcgca

1293

ccggcagatc

tctggtgggce
ccatatgcgc
ggaccgtgtg
ggacccccct
gggcatggcg
actgcgggac
caacgctctg
cggcgcccgt
ccgcgggctg
ggtgggcagg
cgacgccctg
cgatgtcgtg
gccgctggty
ggccgacgac
gcgcgacgac
gcggaagcgg
cgcggcgagg
gcgcaggcgce

gggtggcgtt
gtgccgatgc
tccggctgaa
tgctcgaatc
cggagcttct
gggagttcgg
tctgcgaacg
tgaaggcgga
ccgtatcggce
tgaaggtgca
gccccttcca

ccatacggat

5$765805-2009025718

ccggtgggcc
gaagagggcg
tgacgcggcc
gtcccgggty
gacccggggyg
aatcaggtga
gacagggtgc
ccggtatccg
caggtgctgg
ccgcccgggy
ccgtactggg
gacgtgctgg
ttcatcgacg
cgcggcggty
gcggtgacgg
gatcgggtgg
tgaacgggat

gctccagatg

Streptomyces tsukubaensis

cctcttceccc
c€ggccgggtyg
gccggtecgg
cgatcacgag
ggagtcacgg
agccctcgcec
ccacgccacg
cgcggcccgce
gctgaactcc
gcagctggca
cgtcccgecag

atccgcgcecc

ggatggggag

gatacgtcac
ccgcgecctg
ggtcccggeg
tccgggecgg
ccatgtccga
tgggcggtct
ccgaagaggg
agatcgggac
cccgggtggt
agcgggccgg
ccggactccg
ccgacaagga
gcctgatcgt
acccggagac
acctggccat
actgcccgceg

cagccgttcc

ggccaagggt

gcgaccctcg
ccgcttctgt
cggctcgacg
cacgggatga
gtcgccggtyg
ctgcgcaagg
gccggggagce
cccagccaga
¢gggaggaag
ctggccgacg

cgggagcgct
Seite 8

gccttcggag
cggcgccacc
cgatcgcgat
ccgcaccgct
gagggggacg
cgcgctgctc
gcgggcggag
ccagttcctg
gtacaccggc
gacgtgcgac
ggtggccgaa
cgacgagccg
acgctatccg
cgtcgacaac
gacagcgatc
gctggcgtcyg
gcggtcagtyg

acaccaccgg

cgtacgtacc
tcgcggagat
tctccccgga
tggccatcct
gtcccgacca
tcttcacccc
cgccgecgcec
tgatcgctgc
cggtgatcag
gcatccgtac
cgagcgccct

tcttctactc

gtcgccggcc
ttcgacatca
gccgcccccy
acccccctcc
ggacgcccgc
gcttacgtcc
tcggcagggc
gaattcctgg
tacagcaccc
aacacggcga
cggatcgacg
ggcgcegggac
gcctactacyg
acgctgttct
cgcgcactca
gccgacggca
tcagggtcct

ccggctcccc

gggcgtcttc
cgacgcggcc
cgctccggceg
ggcaacctcc
tgtcgccggg
gggcgacgceg
¢acgggcggyg
cgcgcgggcc
cggcgcggaa
ctcccggcetg
gtacgcgacg

ccacggtctg

14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15080

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



ggccgcttcc
ccggtgcggt
gagtgcggtg
accctggcac
gccggceaccc
gtcgacccgg
ctggaggtga
atgaccgagc
gcggatacgg
agtgagggca
<210> 3

<211>
<212>
<213>

<400> 3
gtgatctccc

DNA

atgggtgtcg
gacagacccyg
gatccggccyg
ccgcaccccg
ccggtctggce
gaccgatacg
gtgctggecg
cggatggccg
gccgaagagc
ttacccgacg
atcggtctgg
gtgtcgggag
agcggcgacg
ggcgttgtcg
gtcctcgtgy
cccgteggtc
gatgtcgact
cggaccctcg

ctcggtcata

cggcagggca

2388

tgacggcgca
tccacgactc
cgctggacgt
cgctccggga
cggccgtgaa
aggtgctcgc
tcaccgacga
tgcaggccca
gaacgtacgyg

ccggtteccgt

gtgctccgga
ccgtgccggg
tgttcgatga
ccgaggaccg
cactggccgc
tgcggcactg
cctaccacgt
agtgcgttcc
aggccgaggc
cgcgggacac
actgcgagtt
gtgtcgcgag
tgacgccgcg
tccgcgegtt
cgctgaagcg
gattcggcgg
agcgccgctg
gggtcatcgc
ccgccgecac
ccgggtggag

cgataccggc

5$765805-2009025718

ggacgatgtc
cgtacgcgcg
cctcacccgg
ggccacgacyg
cggcgtcgct
gggggtacgt
cgcggacttc
cgcgctgcag
cacggtttcc

ttccgggcgg

Streptomyces tsukubaensis

€9999agggg
cgcctgcegac
gccgtcggac
cggctatgtc
ggagatcgcg
cctgctgcag
cgggaccagc
ccgggecgtc
acggctgcgce
actgcccgac
ctccgtggtc
cctgctggcg
ttacaacgtc
cgacgacgac
cctggaccgg
gtcgtcggac
cctggaccgc
gcacgggacg
cgatccgggc
ctccggagtg

acagcgacgc

gtcgacctga
ctgaacgcgg
atcgtgtccg
acaccggatc
gcgcccgegg
gcggtgtgeg
caggccgatc
cggttcggtc
ggtctggccyg
cag

ccgcacgacg
ccggaggagc
cgcttccggce
cgcacttcgg
gccggaacgc
gcgcgggaca
gccctggtcyg
gccgagcggce
gccctgctga
cgggtcgtac
gacgcggcct
ggcgcctgeg
acgttctcca
gccgacggaa
gccgtcgagyg
ggccggggaa
gcccggcagyg
ggcacggcecg
agcgtctggt
gtctcggtcyg

ttcaccggtc
Seite 9

tggtgaacga
agggcgtcac
gatcgctgcc
tgtccgeccg
gcccggcgec
ccgaggtcct
tcggtgtcga
tgaaggagac

cgtacatcac

acagggtcgc
tgtggaagct
tcgattcctt
gttttctgca
tctcggecgce
ccgtcaccgce
gccagcgcac
tgcaccgcga
gaagccacca
gggccgeggce
gctcgtectc
atatcgccta
aactgcacgg
cgctgttctc
acggggaccc
cggcgatcta
catcgggtct
tcggtgacgce
gcggatccaa
tccaggecct

ccgggctcac

catgacccgt
gacctatgtyg
ccgcgecgtg
gctgcggecc
ggccgccgag
ggagtatccg
ctccctggeg
gctgcaggac

gggcctgctg

cgtcgtcggg
gctgtgeggt
ctggtccgceg
cgacttccgt
cgcgcagaac
ccgcagcacc
cgacgaggcg
cgagcccgcec
cgggtacggc
ggccggactg
gctgtacgcg
ctgcggcgag
gctgagcccc
ggacggagcg
ggtgttcggc
cgcccccaac
cacggcggac
ggtcgagctg
caagtccctg
cacggcgctg

cgcgcagacc

780
840
900
960
1020
1080
1140
1200
1260
1293

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

1020
1080
1140
1200
1260



ggcgaccggg
aggaccgcag
gaccgagagc
gtcctcgect
ctgcgcgaag
tttccggacg
gccctgeggg
gcgaccaccg
gtgcgctgtc
accgaatggc
gggctgctgc
accatgctgg
caactggcgg
cccgagttcg
ctcgcgctga
cgcacggact
gcggcggagg
tccaccgcgt
ctctcccecg
<210> 4

<211>
<212>
<213>

<400> 4
atgacccacg

DNA

gtcccggecg
agccccgtcg
gaaccggacc
gtgtggtcgg
acctcaccgg
ggagtggtgc
gcgcactgtc
cccggccagce
gtcaaggcga
ctgggggtgg
aagcagggcg

1335

tacgcatacc
gcgtctccgce
ccgtgcggac
ggaccgcgca
gccgcatccc
tccgtctecc
tggcgggect
gggtcttcgce
atgccgccga
tcgccgacct
ccaacatcat
tcgacacggg
ccggtgecgt
cccgcttcat
gtcgcgagtc
ggaccggcag
acaccttcct
ccggcgtcac

ccgacggctc

ttcgcgacgce
gctaccgggc
aagaccggga
acggcgaggt
cgctcttcga
aggcggcccg
tgcgcaccgg
tgcaaccgga
gggtctgggg
accagctgat
cgctctccac

agcgcgtcct

5$765805-2009025718

ttcggcggac
cttcggcttc
gggccecgegce
cctgcccggce
cgggccgegt
tccgcccacc
gttcgccgcec
ggccgccacc
cgtacaccgc
gcgggccacg
cccggegegt
caccaccagc
cgacatggcg
gggcgtcgcg
cgtcgccctc
ccctcaggcg
cggcgccgac
cgtgggaccc

acctcttcgg

Streptomyces tsukubaensis

cgcggccacc
cgccgttgtc
cccccgcaag
gctcatcgcec
gcccgttecc
ccacgaccag
accgggtgta
cctgcagacg
ctacgagacg
gccgaagccc
ggcctaccgt

ggtctggggt

gttccctggce
ggcggcacca
cccgcccgea
gaccccggcc
accttcggcc
gtacggtcca
gaacacggtyg
ggtccgccgce
attctcgacg
accccggcga
atcgccaacc
gggctcaccyg
ctcgtcctcg
gccgagcgga
gcgcacggcc
tctgcggatg
ggcgtcctcyg
gcggacggeg

cagacaagga

gacgacccgc
ctcgcggecg
acggtccagg
accatggcga
accttccgct
ccgtaccacg
cgggagtgga
€cgggcgggc
aacttcggcg
gcccatctca
cagctggtgt

gccgceccggtyg

atgcgggcgg
acgcccatct
ccgggcccga
ccgaggcgac
cccgctatcc
€ggacgcggg
agctgtgggc
cgtcctccat
aacccgaccg
ccaccaagga
gctacgacct
ccgtgcacac
gtgtcagcgc
tcgcggaggg
tgacccccct
ccgtcccegg
ccgtgatccg
aaccgggccc

ccagccga

aggccatcgc
accaccaggc
tccaggaggt
gctccatcaa
ttctgcgcac
tgctcggctc
agcccggcga
acgacgacac
gcctcgccga
cctgggagga

cccaccacgg

gcgtcggcgc

Seite 10

ccggcgttec
gctgatcacc
tccggtggtce
ggagcggctg
ggcgcccccy
ccagctcatg
gccggtacgg
ggatcatctyg
gacggcgttc
cacgctgccg
gggcggceccc
cgccgtecgce
gaccggccga
ggcgttcctc
cgtccgectc
cgggcccggt
tgccctgcac

ggtgatcacc

cgcctgcgag
actcgccggg
ccccaccccc
ctacaacacc
cctcggecgt
cgacctgtcc
cgaagtcgtc
cctgctcgac
actctccctg
ggcggcctcc
ggcggcgatg

ctacgcgacc

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2388

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



cagctggccc
gacctgtgcc
ttctgggagg
cggtccctgg
ggcgtcageg
ggctaccagc
tcacatatgg
atccaccccg
gtcgccaaca
atgggagtgc
daaggggcagc

<210> 5
<211>
<212>
<213>

<400> 5
gtgagcgaat

DNA

cgcgaaggca
gagacgggcc
gaagagagtg
ctgtttctgce
gagagattcc
cacgaggccg
ctggtactcg
gtcatcgccc
gcgccggggc
tatcaggtgt
ctgcggctgce
ggtgtcgccc
ggcgctccgce
atcgacgtga
cggcccgacg
aagatgttct
ggcatcgggt
tcgatcatcg

cccaccgcga

1158

tcaacggcgg
ggcagatggg
ggcgggaccg
cgggtgacga
tcatgatcgc
acacctacga
cgaactaccg
tgctctcccg
acagccacca
gcgaccccga

ccecgg

ccgaacgcct
tcctcgactc
tgatgaactg
tgcggatcgt
ccgtcctgac
tcggccctct
gcagcgaact
acggcaccaa
gttcggcgga
tgcgggtcga
cgttctccga
tggagatcgg
gcaggatccyg
tcgtcaagga
tggcgaacca
ccgccagggt
gcgggcagac
acacgcacga
agggcggcga

aacgtacc

5$765805-2009025718

cgccgttecg
cgcggagctc
cccgcggctg
cccggacatc

cgcccggggc

caaccgccat

ggaagcctgg
ggtctacccc
cggcaaggtg
gctgcgggec

Streptomyces tsukubaensis

cggtatcgtc
gctggcggac
gtgggtcccc
ctccgaactc
gaccagcatg
cgtggcccgg
ggcccggatc
ggccttctcc
cgacccggcc
caaacgctgg
ctgccgggtg
cctcaacgcc
cgatgtgtgc
cggcgtgttc
gtgcctggeg
gctgctgcgg
ggcctggcag
catggtgatc

cgacgtcctg

atctgtgtgg
gtcatcgacc
agcgagtgga
gtcatcgagc
ggaaaggtgg
ctgtggatgc
gccgcgaacyg
ctcgacgcca
ggcgtgctct

cggaaactcg

agggatttcg
gcaccactgyg
aaggagcacg
gcctacgggg
atcggctggt
cggggcttct
tccaccacgg
accagcaccg
cggtacacgg
gacgtcatcg
ccgggggaca
agcagaatcc
atggagtacg
gccgggeggc
gccgcacggyg
cagggcgccc
atcgcgtcca
gggaagctgc
cgcgatctcg

tgtcgtcgca
gtgctgcgga
gccgcttecyg
accccggecg
tcacctgcgce
gcgtcaaacg
aactcgtcgc
caggcgacgc
gcctcgccga

acagcatcaa

tcgcccggga
ccctgtacga
gcggtcttgg
acgccgggat
acggcagcga
gcgccacgct
tccgccgtga
acttcgcccg
cggtcaccgt
ggatgcgcgc
acgcgctgaa
tgatcgccgce
ggaagacgaa
tcggccagtt
cctacgacgc
agaagtcggc
ccgcgtcgga
tgcgggatgt

tctaccagcg

Seite 11

ggccaaggcc
gggcttctcyg
cggtgccgtc
ggacaccttc
atcgaccacc
catcatcggg
acgcggcagc
cacgcacgcc
ccgcceccggce

cctgtteccgg

gatcctgggc
acgcttcgcc
gctcggectyg
ggcgttcacc
ggagctcaag
gggcagcgag
cggcgacacg
gttcctcgtc
accgcgggac
ctccgcgacc
cggcaatggg
atccgctctg
gtcgctcaag
cgagatgcag
gaccgcggcc
actgaccgcg
gatgttcggc
gcggcacgct

cttcgtcgtc

780
840
900
960
1020
1080
1140
1200
1260
1320
1335

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

1020
1080
1140
1158



<210> 6
<211>
<212>
<213>

<400> 6
atgccttcgce

DNA

ctcggactgce
gccgaggcegg
tacggccggg
ggggccgaag
gtgcaggtcyg
gactacctcc
gccggcgatyg
acactgacgg
gtcgacaaca
gttctgcaca
gcgtcgaacyg
ctgcaccccc
caccacgctt
accagggtcc
ggcggggcaa
ctcttcaccc
ctcacccacc

ctccggatct

ctgacgcggg

<210> 7

<211> 465
<212> DNA
<213>

<400> 7
atgaaagaaa

gatggtcggc
ctggcccgea
agtgccgcgg
tcacgtccct
cttcaccatg

aacctccagc

1152

atcactggga
atgtcccgcec
cgcggatcga
cagggaaccc
ccgcggtggce
cccggggacg
tggactcggg

ccatccgcag
agaccgacat
ccttcgcaac
gcgcgacgaa
aggagttcgc
tggctggcta
cggcctcggce
actacccggg
tcgtgtcctt
cggcggtcag
acgccatgga
ccgtcggect

ac

aggttgtcct
tgcccaacaa
cgcagaggct
cgatcggccg
ttgtcgaccc
tgaccggagc

aactcgtcct

5$765805-2009025718

Streptomyces tsukubaensis

aacccgggcg
catagacctg
cgtgttcggce
caccgtcgca
cttcgccagce
gccgcatatc
cctgctgggce
cgacacgggg
ccaggcgctg
gcccgcegetc
gtacctgggg
ccgtgccctg
ccagctcctc
tgccgagatc
gctgageggt
cgaggtcgac
cctcggcagce
cccgggctca

cgaacacgtc

Streptomyces tsukubaensis

ggattcgata
gacgctggcc
gatggaggca
gcaggtccag
gttcgtggca
cttcgacttc

ggagttcacc

gtccatgccyg
tccaccacct
tccggagecg
cggttcgagt
ggtatggcag
gtcgccgtcc
acctcggtga
ctggtgatcg
gccgctgeat
cagcgccccc
ggccacggtyg
cggcggatcc
agaggactgt
gcccgecggce
gaaccccggc
gatccgcacg
gtcgacagcc
cgcgaacagg

gacgatctgt

gatcaggcaa
cggagggtcg
ggtgtgatca
gccgteccteg
tgggccaggg
ctcgtccaca
gcacgccgag

Seite 12

gccgtgagga
acccctceccg
acgacggcgg
ccgcgctggce
cgctctgegce
gtcccctgta
cctgggcgcea
tcgagtcacc
gcgctccggt
tgaacagggg
acgtcatggg
ggttcgccac
cgacgctctc
tcctgcacca
cgccgaagca
cggtgaccgg
tcattcagca
ccggtatctc

gggccgacct

ttctgcgtga
gcgtggcacc
gaggtttcca
ccgtccagtt
agcggcccga
cggcctgecg

aggtgggccg

tcttgtcgat
cgacaccgtt
tccgccgatc
cgaactggaa
ctgccttctc
cggcaccagc
accccacagc
cgccaacccc
tccggtactg
tgccgcecatc
cggtgtggtg
cggagggatc
ggtgcggatg
tccggeggtce
gatggccgca
cggcgtacgt
cccggtcteg
cgaccgactg

cacccaggcc

gctgcagaat
gtccacctgt
ggctcaggtg
catcgcccat
gactcgtgcyg
tgacaccgag

agtggagacc

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

1020
1080
1140
1152

60
120
180
240
300
360
420



<210> 8
<211>
<212>
<213>

<400> 8
atggaccgag

DNA

gccgeectec
tcggtcaccg
gcccggcaac
tgggtcgcecg
accatcgggc
ctcgtggggg
cgggagcact
gaatccgtcc
cccgaggaga
gccaagcgcg
gaaggcgacg
aacgccggtt
gaccccgggc
gaatcactcc
atccccctcc
gccgecgceca
cggagcgaca
ctcggtcgcec
gccctecgecg
agcgaactgc
<210> 9

<211>
<212>
<213>

<400> 9
gtgggcactc

DNA

ctggtcccgce
gccactgtga
ggcggccggg
tgtgcgtccg

cttccccact

1227

1188

aacccgtttt
gcgcccgegg
acccggtgct
actggcccgce
tggagaacat
cggccttecgce
agctgctgga
tcgcctatcc
ggccccggtt
cgaccgccgce
ccgagccggg
gagagcccct
tcgaaaccac
aactcgccca
gccacgaggc
ccgaacacgg
accggcatcc
agagccatct
tcgaagccga
tgcccctgga

ccgtcatcat

ctcaacccga
tgctcgetgce
ccggcctgeg
gtgcgggtgc
cctcctggat

ccgagcgtgce

$765805-2009025718
cacctcgtat tcggatcctg gtcgggagga cccctgactc cgggce

Streptomyces tsukubaensis

cgtcctcgac
ccccctgacc
gctccgtcgg
cttcccggag
gttcaccgcc
cgcccgcagg
cgagctcgcc
gctgcccatc
ccgccgtacc
ggtccaggat
agacgacctc
gacggaggcc
cgtcaacctc
tgtccgegcec
cccgctegeg
cgtgaccatc
ggacctgcac
ctccttcgga
aatcgccctg
ccgactgecgce

cgacccg

Streptomyces tsukubaensis

tgtcgccgag
cgaagcggcc
ccgggecggt
ccgtaccgceg
cgtgggcatc

ggccctgtgg

ccgcgeggeg
cgagtcgacg
ctgctgctgg
gagatcgtcg
tatggcgagg
atcaacgcgc
gccaccccgce
ggggtcgtcg
gtcgacgtga
ctgtacgcgc
acgtcggcgce
gaactcgtcg
ctggaccagg
ggacgcgcgg
catctgccga
cggcagggcg
ggcctcaccg
cacggcatgc
cgcggcctct

cccaagccga

ggcctcacgc
cgcaccgagg
ctgctccgcec
gtggatgtgt
gcctacggcyg

cgggacgacc
Seite 13

gcgatcgcca
ccctcggegt
actcgcgggt
gagtctggcc
agcaccgacg
tggcgccggt
ccggagagcc
gccagctcgce
tcttctccac
tcctcgecga
tcatcgcecgce
acaccctgct
cgatcaccgc
gctggaagga
tgcgcttegce
acgccgtecct
ccgacgactt
acctctgect
tcgaacgctt

gcttcatctc

cggtcgaggc
agcggcgcegce
tcgggacccc
gcgaggagct
gcgccctett

cggacgctgt

tggcgaggac
ggaggcgtgg
ctccaaaaac
gctcgccectc
gctgcggegg
catcgagcag
ggtcgacctyg
cggcctceccc
cagccacagc
cctcgtggcc
cagggatacg
gctggtggtc
actcctcacc
cgtggtcgag
cgtggaggac
gcccgcectac
cgacgccacc
cggagccgcc
ccccecgtctce

caacggccac

ggcgcgctca
cctcaccggce
gaccgagtgc
ggccaagggc
cgcctcccag

cgtctgecggce

465

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

1020
1080
1140
1200
1227

60
120
180
240
300
360



agcgccaacc
tggccctgga
ggcgcagggg
gaggacgtct
ggcgtgtacg
cggcgacgcc
gtggcgacgg
cggggcaaac
ctcaatgtgg
gccgacgagg
cgactgcgga
ctggacaccg
gatatcgaga
ggccgcgctc
<210> 10

<211> 654
<212> DNA
<213>

<400> 10
gtggccctgc

gccggcgegg
gccgcgcetgce
gcccggaccyg
acgaccaatc
c€gcggctgag
gccggcegecc
cgtgaactgg
ccggcggteg
ggccggatgg
ggcggatacg

<210> 11
<211>
<212>
<213>

<400> 11

DNA

1335

cgtccggaac
tctccggecat
gcgaaccgga
ggcatatggc
tgccggactc
atcccggcga
ccgtcgggat
agacggtctc
cggacgccgc
tggactccca
tggacgccgc
cgggcgcggg
cggcgtcccg

tgctcggcgce

tggaccgcga
gcaccgcgct
gcgagaccgc
ccccecggcetce
tgcgcagegt
gccgggtggt
actactccgc
cggcgcacgg
ccgggcetegg
ggaggccttc

tcaccggcgc

5$765805-2009025718

ggcgcggcgt
ccaccatgcg
gcgcggcatg
gggcatgcgc
ccgcacgatc
accccgggtc
cgccacagcg
cccgctgeac
gacgctcatc
cgcccgegceg
ccacgccatg
cagcttcgcg
gcacgccgcyg

ccecgetgecg

Streptomyces tsukubaensis

cggcgacgcc
gccgctgegt
cgccgectgg
ggtatgggac
cctgaccctg
caacctctcc
cgccaaggcg
cgtgaccgtc
cccgtcggeg
ggaggtcgcc

caccttcgac

Streptomyces tsukubaensis

gtgaaggaaa tcctggacgc gatctcgtcg

ctcgcagtcc ccgagtccta ccgcgeggtg

acggacggcg
ccctggaccc
gccgtggtcc
ggcaccggca
tccctgaccg
accttccatc
tccctggaga
cggctggtcg
gacacggccc
gggcgccgtc
cgctgcgecc
gacggctcgg
ctcagcgtcc

cccggeeccgg

gtgaccgggc
gcggacgtcg
cacgcgcccg
atcgaaccgg
acccggctgt
tcgctggecg
ggcgttctcg
aacgcggtag
gtggccgagg
ggcctcgtgg

atcaacggcg

gcggatgcga

accgtgcaca

gctggaccct
tgctcggctt
ccaccgccgg
gcgacacggc
ccatggcgga
tctccatcaa
aggtgctgga
ccgaggactc
ggctgcatct
ccgcgetegce
gcgacgccgt
tcctgcaacg
agaccagcaa

tcgtctga

tgtccgecgce
acgacacgga
acatcctgat
acgaatggga
gcgcgceccgce
gtcagcaggyg
tgctgaccaa
ccccggecgce
cggcccggcea
cctatctggt

gcacccatat

cgccggegga

aggacgaagc

Seite 14

gagcggccgt
cgtccggecc
cctgaccgtc
cgtcgcggac
cggcgcectac
cctgccgttg
tgccgeggcec
cgcccatcag
gcgccgcgec
cgagcgggcc
gagcctgctyg
ggcctggegce
ggagatatac

cctcgacccc
cgccgtccac
caacaatgcc
cgccgtactg
gatgcgcgac
cggcaccctc
ggtgttcgcc
cgtcgacacc
gatcccggty
gggcgaagag
gcgc

cttcgecgcec

cgagatgttc

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1188

60
120
180
240
300
360
420
480
540
600
654

60
120



gccggectgce
gtgcccgaac
aactccgtgt
gggcgcgtca
ctggcgggcyg
gtcgtcgccc
ctcgaccccg
gcgctggtca
gcggcegecgg
cggatgaagc
gccacccagt
aaggcggaca
taccggttct
cggatccgtg
gagaccttcg
tcgacctcgg
atcatcggct
aaggggaaga
gcgcacgacg
cgtgagggca
cggttccgca
<210>
<211>
<212>
<213>

<400> 12
atgcgcacct

12

DNA

ctcgccaagg
gaccccgatc
ctcggcgata
acgatcaacg
ggcacggatc
tcgcgcggga
gcgtacacgyg
caggaggccg
gtactggacg

1977

cgagccggga
tcgggcccgg
ggacgtcgat
gcgaactcac
tcgtcctgeg
actgtctgtc
agcagcggat
agtcgaacca
ggctggtgaa
agggcgacaa
tcgcgetegce
tctgccggtc
ggaaggacga
agctgaccgg
gggcctccgt
gctatcagca
cccacttecgce
tccaccccac
tccaccgcaa
tgggtgtgcg
atgtc

atgccgggca

ggcagacggg
atctgctggc
tgcggaggct
ccaccgcgat
tcgccgecct
cgcacgtctt
tcggccggat
gtgccacccc

cggtcttcgce

$765805-2009025718
caaggacccc cgtaagtcgc tgcatgtcga

tgaggcgctc
cttcgagccg
ccggcggceac
caccgggccc
ggtggagctg
ctggggcttc
gctgatgccc
ctccaccgcg
cgtcctgatc
€gggggcgcec
gatgggcgcg
gcggtcgcag
cggcgaggac
gtacgtcacc
cgagtacgac
caactaccgg
gctgtcgaag
cgcccaccag

ggacgaggag

Streptomyces tsukubaensis

ctccacggcc
cctgtcggtc
ccgcggegag
gttccgggag
gtggctgctyg
ccagggcacc
cccgceccggce
gcccaagtgyg

ggtccaggag

ctccggacag

gtcgccgtga
ctgtccacct
gatctgccgt
ggggtgaacg
gagtcctcgyg
gagaccaact
aagccagccc
taccgccagce
tggggtgcga
aacccgatct
gaggcgatca
gacccgcgtyg
gtcgacatcg
cgcaagggcg
aaccgctacc
gaggcgtggg
gtgtaccccc

ggcaaggtcg

acgcgcgcecc

gaggcctcga
gccttcgacc
gtcggccggg
atcccgctgg
gcgctctacc
acccagaacg
ccttcgetgce
aatccgatca
atcagctacg
gtgcccgacyg

Seite 15

tggccagctc
tcggcttect
accacgtcat
cctggaaacc
acgggcacaa
tcggcggect
atctgtcctg
tggtctcccg
gcggcgggct
gtgtggtctc
tcgaccggag
agtggaagcg
tcttcgagca
gcacgatcgt
tctggatgtc
aggccaaccg
tggcggagac
gcgtcctcty

ggcacctcgg

acgagctgta
tgccgacgca
tcggggtgcec
ggcagatgaa
aggtcgtcgc
acatcgtgaa
ggctgacgac
acatctgcag
cgatgtcgac

accgcagggg

agacgtcgcg
cgtcaactac
ggagcgctac
cggctcggac
gggggacgag
cgacaccatg
cgccgaactc
ggaggaggcc
caacggcgcc
cggctcgtac
cagcgaccgc
cgccgaggac
gttcggcgcec
ccccggecgg
cacctgcgcc
gctgaagcgg
gctgatcgcc
cggccaggeg
tctggcaccc

cgccatcaac

ccggcgcaat
gacggggtac
cgtcgcccat
cacgtcgatg
cgaggaacag
ggagtacctyg
cgacatgatc
ctaccacctc
ggcggtcgcec
cgaggtggtg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1335

60
120
180
240
300
360
420
480
540
600



ggccggatct
cgggccttcg
cggcagcgcc
ccggagaaca
gcccgggecc
tgggaccagc
gagtacgacg
gcggagtgcc
gagtcgggct
gaggccggcg
ctgaccgccg
gtcgccgecc
accgcgctga
gcccgegegg
ttccgggegce
ccgctggegg
ctgcggctgce
gccgtacggyg

gggcagatcg
tccggatcgce

gccgagctgce
gcggccgggyg
cgtatcgtcg

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

<400>

13
431
PRT

13

1

Pro Gly val P
Leu val Ala Glu ITe Asp Ala Ala val
40

val Arg Pro Leu Leu Phe Ser Pro Asp

50

ccttcttegt
gccggatctyg
ggttccgcta
acgtccagcg
gggccgtaca
agtggtcgct
atatcttcgc
tggccgagat
atctgaaggc
aggagaagat
atctggacgg
tgcactcctg
agaaggcggc
gcgtcaccac
cgacgggggt
cggtccggga
tggtgggcaa
ccagggacgc
tgtcggeggce
atgccgagct
cggtggtggt
tggccgeegt

acgagatccg

2

5$765805-2009025718

gaacgcgggc
ggaccggatc
cggcgtccag
gatcgtgctg
gcttccggeg
ccgtatccag
gggctcccgg
cgcccggatc
gcagctggtc
cgtcggggtc
cgcgatcatg
gcgcgaggat
ggcgggtacg
cggcgagtgg
gtcgggcgcyg
gaaggtgacc
gccggggctc
cgggttcgag
gctcgcggag
ggtgcccgag
cggcgggatc
cttcaccccg

gcaagcgaac

Streptomyces tsukubaensis
Met Thr Ser Gly val Ala Phe Leu Phe
5

he Ala Gly Leu Gly
0

55

gtccggttca
acccgggagc
gtcaactcgc
gagatgctgyg
tggaacgagg
caggtcctgg
gtgatcgagg
gaggagatgg
tcctcgcacg
aacgtcttcc
acggtcgatc
cggaacgaac
gacaatctga
agctgggcgce
ccgctcgegg
cgtaccgcgc
gacgggcatt
gtggtctacc
gacgtgcact
gtactggcgc
attccggccg
aaggacttcg

cagctcgacc

Pro Gly
10
Ala Asp Ala
25

Glu Glu

tcgaggagat
ggtacggaat
tggggctgac
cggtgacgct
cgctcgggct
cgcacgagtc
ccgaggtcgce
gcggggcgat
ccgagcggceg
aaagcaccga
cggcgaacga
cccgcgecac
tgaccaccac
tgcgggacgt
tgaccgccga
gggagctggg
ccaacggtgc
agggcatccg
gtgtgggcct
agctccgegce
cggacgcagc
gtatcacgga

ccctggaggt

Gln Gly Ser
Gly Arg val
30

Phe Arg Leu
45

Ala Pro Ala Leu Ala

60

Seite 16

gtgcaagatg
cgaggacccc
cgaggcacag
ctccaaggac
gccccggecy
ggatctgctyg
cgcgctggag
ggctgccgtg
ggcccggatc
ggagaatccg
ggcccgggtg
cgaggcgctg
gctggagtgc
cttcggcgag
accggggagc
ggccgggaag
cgagcagatc
gctgaccccyg
gtcgatcctc
ggccggtgeg
cgcgctccgg
gatcatcggc

cccegta

Tyr val
15
Ala Thr

Lys Pro

Glu Leu

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1977



Leu
65

Ile

His

Ala

sSer

Glu

Pro

Ile

225

Gly

Asp

Ala

Thr

Leu

305

Ala

Glu

Ala

val

val

Thr

130

Ala

Thr

Gly

Gly

Gln

210

Arg

Arg

Met

Glu

Arg

Arg

Gly

sSer

Leu

Ala

Phe

115

Leu

Asp

sSer

Ala

Ile

195

Leu

Ile

Phe

Thr

Gly

Ile

Glu

Thr

Asp

Ala

Gly

Thr

Arg

Ala

Ala

Glu

180

Arg

Ala

sSer

Leu

Arg

val

val

Ala

Pro

His

Glu

85

Pro

Lys

Ala

val

165

Ala

Thr

Asp

Ala

Thr

245

Pro

Thr

sSer

Thr

Ala
325

Glu

70

Leu

sSer

Gly

Ala

Arg

sSer

Asp

sSer

Ala

Pro

230

Ala

val

Thr

Gly

Thr

310

val

Arg

Leu

Leu

Asp

Pro

135

Ala

Ala

Leu

Arg

Ser

215

Arg

Gln

Arg

Tyr

sSer

295

Thr

Asn

5$765805-2009025718

Leu Asp val

Glu

Gly

Ala

120

Pro

Gly

Leu

val

Leu

200

Ala

Glu

Asp

Phe

val

280

Leu

Pro

Gly

sSer

Glu

105

Ala

Pro

Glu

Asn

Lys

His

Leu

Arg

Asp

His

265

Glu

Pro

Asp

val

Arg

90

Phe

Arg

Thr

Leu

ser

170

val

val

Tyr

Phe

val

250

Asp

Cys

Arg

Leu

Ala
330

Ala ITe
75

His Gly
Gly Ala
Ala val
Gly Gly
1

ITe Ala
155

Pro Ser
Gln Gln
Pro Gly
Ala Thr

220

Phe Tyr
235

val Asp
Ser val
Gly Ala

Ala val
300

Ser Ala
315

Ala Pro

Seite 17

Leu

Met

Leu

Cys

125

Met

Ala

Gln

Leu

Pro

205

Thr

sSer

Leu

Arg

Leu

285

Thr

Arg

Ala

Ala

sSer

Ala

110

Glu

Leu

Ala

Thr

Ala

190

Phe

Met

Met

Ala

270

Asp

Leu

Leu

Gly

Thr

Pro

95

val

Arg

Ala

Arg

val

175

Arg

His

Arg

Gly

val

255

Leu

val

Ala

Arg

Pro
335

ser

80

Asp

Ala

His

val

Ala
160

val

Thr

Leu

240

Asn

Asn

Leu

Pro

Pro
320



Pro Ala

Cys Ala

Asp Phe
370

Gln Ala
385

Ala Asp

Thr Gly

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

<400>

Ala

Glu

355

Gln

His

Thr

Leu

14
796
PRT

Glu

340

val

Ala

Ala

Gly

Leu
420

val

Leu

Asp

Leu

Thr

405

sSer

Streptomyces

14

val Ile Ser Arg

1

Ala val

Glu Leu

Ser Asp
50

Glu Asp
65

Pro His

Ala Ala

Asp Thr

Thr ser

130

Cys val
145

val

Trp

35

Arg

Arg

Pro

Gln

val

115

Ala

Pro

Gly

20

Lys

Phe

Gly

Ala

Asn

100

Thr

Leu

Arg

Ala

5

Met

Leu

Arg

Tyr

Leu

85

Pro

Ala

val

Ala

S765805-2009025718
Asp Pro Glu val Leu Ala Gly val

345

Glu Tyr Pro Leu
360

Leu Gly val Asp

Gln Arg Phe Gly
390

Tyr Gly Thr val

Glu Gly Thr Gly

tsukubaensis

Pro Asp Gly Glu

Gly val Ala val
25

Leu Cys Gly Asp
40

Leu Asp Ser Phe
55

val Arg Thr Ser
70

Ala Ala Glu ITe

val Trp Leu Arg

Arg Ser Thr Asp
120

Gly GIn Arg Thr
135

val Ala Glu Arg
150

Glu val

Ser Leu

Leu Lys

Ser Gly

410

Ser val

Gly Pro
10

Pro Gly

Arg Pro

Trp Ser

Gly Phe

75

Ala Ala

90

His Cys

Arg Tyr

Asp Glu

Leu His
155

Ile

Ala

380

Glu

Leu

sSer

His

Ala

val

Ala

60

Leu

Gly

Leu

Ala

Ala

140

Arg

Seite 18

Thr

365

Met

Thr

Ala

Gly

Asp

Cys

Phe

45

Asp

Thr

Leu

Tyr

125

val

Asp

Asp

Thr

Leu

Ala

Asp

Asp

30

Asp

Pro

Asp

Leu

Gln

110

Leu

Glu

Ala

Asp

Glu

Gln

Tyr

415

Arg

Arg

15

Pro

Glu

Ala

Phe

ser

95

Ala

val

Ala

Pro

val

Ala

Leu

val

Pro

Ala

Arg

80

Ala

Arg

Gly

Glu

Ala
160



Arg

His

val

val

val

225

val

Gly

Gly

Asp

Phe

305

Pro

Leu

Ala

Pro

Arg

Thr

Met

Gly

Arg

val

210

Ala

sSer

Leu

Thr

Arg

Gly

val

Thr

val

Gly

Trp

Gln

Ala

Ala

Tyr

Ala

195

Asp

sSer

Gly

sSer

Leu

275

Ala

Gly

Gly

Ala

Gly

sSer

sSer

Gly

Gln

Glu

Gly

Ala

Ala

Leu

val

Pro

260

Phe

val

sSer

Gln

Asp

val

sSer

Thr

Thr
420

Ala

165

Ala

Ala

Ala

Leu

Thr

245

sSer

sSer

Glu

sSer

Arg

Asp

Ala

Trp

Gly

Ile

405

Gly

Glu

Glu

Ala

Cys

Ala

230

Pro

Gly

Asp

Asp

Arg

val

val

Cys

val

390

Pro

Asp

Ala

Glu

Gly

Ser

215

Gly

Arg

Asp

Gly

Gly

Gly

Cys

Asp

Glu

Gly

val

Ala

Arg

Arg

Pro

Leu

200

sSer

Ala

Tyr

val

Ala

280

Asp

Arg

Leu

Trp

Leu

360

sSer

sSer

Gln

val

5$765805-2009025718

Leu

Arg

185

Leu

sSer

Cys

Asn

Arg

Gly

Pro

Gly

Asp

val

345

Arg

Asn

val

Arg

Arg

Arg Ala Leu Leu

170

Asp

Pro

Leu

Asp

val

250

Ala

val

val

Thr

Thr

Lys

val

Arg
410

Thr

Asp

Tyr

Ile

235

Thr

Phe

val

Phe

Ala

315

Ala

Ala

Leu

sSer

Gln

395

Phe

Leu

Asp

Ala

220

Ala

Phe

Asp

Ala

Arg

His

Ala

Leu

380

Ala

Thr

ITe Pro Ser

Seite 19

Pro

Cys

Ile

Tyr

sSer

Asp

Leu

285

val

Tyr

Gln

Gly

Ala

365

Leu

Leu

Gly

Ala

Arg

Asp

190

Glu

Gly

Cys

Lys

Asp

Lys

Leu

Ala

Ala

Thr

350

Ala

Gly

Thr

Pro

Asp

sSer

175

Arg

Phe

Leu

Gly

Leu

255

Ala

Arg

val

Pro

ser

335

Gly

Thr

His

Ala

Gly

val

val

sSer

Gly

Gly

His

Asp

Leu

Gly

Asn

320

Gly

Thr

Asp

Thr

Leu

400

Leu

Pro



Trp

Gly

val

465

val

Thr

Gly

Pro

Ala

545

Ala

Met

Asp

Ala

Asn

625

Thr

Thr

Leu

val

His

Phe

450

Arg

Leu

Glu

Pro

Thr

530

Gly

Thr

Asp

Glu

Thr

610

Met

Ala

Gly

Ala
690

Ala

435

Gly

Thr

Ala

Arg

Arg

val

Leu

Thr

His

Pro

595

Thr

Ile

Leu

val

val

675

Ala

Gly

Gly

Gly

Trp

Leu

500

Tyr

Arg

Phe

Gly

Leu

580

Asp

Pro

Pro

val

Arg

sSer

Gly

Thr

Pro

Thr

485

Leu

Pro

sSer

Ala

val

565

val

Arg

Ala

Ala

Asp

Gln

Ala

Arg

Arg

Asn

Arg

Ala

Arg

Ala

Thr

Ala

550

Phe

Arg

Thr

Thr

Arg

Thr

Leu

Thr

Ile

Arg

Ala

455

Pro

His

Glu

Pro

Asp

Glu

Ala

Cys

Ala

Thr

615

Gly

Ala

Gly

Ala
695

5$765805-2009025718

Ser Arg Thr Ala Gly val

440

His

Ala

Leu

Gly

Pro

520

Ala

Ala

His

Phe

600

Lys

Ala

Thr

Ala

Arg

Glu

Leu

Arg

Pro

Gly

Gly

Ala

Ala

585

Thr

Asp

Asn

Thr

Gly

Leu

Thr

Pro

Gln

Glu

Thr

570

Ala

Glu

Thr

Arg

ser

650

Ala

Glu

Ala

Ile

Gly

Asp

Pro

Asp

Leu

Leu

555

Gly

Asp

Trp

Leu

Tyr

635

Gly

val

Phe

Phe

Thr

460

Pro

Pro

Gly

val

Met

540

Trp

Pro

val

Leu

Pro

620

Asp

Leu

Asp

Ala

Leu
700

Seite 20

445

Asp

Asp

Gly

Pro

Arg

Ala

Ala

Pro

His

Ala

605

Gly

Leu

Thr

Met

Arg

Leu

sSer

Arg

Pro

Pro

Leu

Pro

Pro

Arg

Asp

Leu

Gly

Ala

Ala

670

Phe

Ala

Ala

Glu

val

Glu

495

Thr

Pro

Arg

val

Ser

575

Ile

Leu

Leu

Gly

val

655

Leu

Met

Leu

Phe

Pro

val

480

Ala

Phe

Pro

val

Leu

Arg

Pro

Pro

640

His

val

Gly

sSer



Arg

Gly

Leu

Gly

Asp
785

Glu

Thr

Gly

Ala

Pro

770

Gly

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

<400>

sSer

Asp

Pro

val

755

Ala

sSer

15
445
PRT

val

Trp

Asp

Pro

Ala

Thr

725

Ala

Arg

Gly

Leu

Streptomyces

15

Met Thr His val

1

Ala

Ala

Arg

Gly

65

val

Thr

Gly

Gln
145

Ala

Asp

Trp

Leu

val

val

130

Pro

Cys

His

35

Thr

val

sSer

Gly

Leu

115

Arg

Asp

Glu

20

Gln

val

Leu

Ala

Arg

Gly

Glu

Leu

Arg

5

val

Ala

Gln

Ile

Leu

85

Thr

sSer

Trp

Gln

Leu

710

Gly

Ala

Ala

Glu

Arg

Ala

sSer

Glu

Leu

Pro

775

Gln

Pro

Asp

His

760

Gly

Thr

S$765805-2009025718
His Gly Leu Thr Pro Leu

Gln

Thr

745

sSer

Pro

Arg

tsukubaensis

Asp Ala Ala Ala

Pro

Leu

val

Ala

70

Phe

sSer

Asp

Lys

Thr
150

Ala

Ala

Gln

55

Thr

Glu

Pro

Leu

Pro

135

Pro

Gly

Gly

40

Glu

Met

Pro

Glu

ser

120

Gly

Gly

Tyr

25

sSer

val

Ala

val

Ala

105

Gly

Asp

Gly

Ala

730

Phe

Thr

val

Thr

Thr

10

Arg

Pro

Pro

sSer

Pro

90

Ala

val

Glu

715

sSer

Leu

Ala

Ser
795

Asp

Ala

val

Thr

Ser

75

Thr

Arg

val

val

Ala

Gly

sSer

Thr

780

Arg

Asp

Ala

Glu

Pro

60

Ile

Phe

His

Leu

val
140

His Asp Asp

155

Seite 21

Asp

Ala

Gly

Leu

Pro

val

Asp

45

Glu

Asn

Arg

Asp

Arg

Ala

Thr

val

Ala

sSer

Gln

val

30

Arg

Pro

Tyr

Phe

Gln

110

Thr

His

Leu

Arg

val

735

Gly

Thr

Pro

Ala

15

Leu

Asp

Asp

Asn

Leu

95

Pro

Gly

Cys

Leu

Leu

720

Pro

val

val

Ala

Pro

His

Thr

80

Arg

Tyr

Pro

Leu

Asp



Pro

Glu

Leu

Tyr

Gln

Asp

Arg

Gly

Ala

Met

Ala

Leu

385

val

Asp

Gly

Leu

Thr

Arg

val

Leu

Ala

Arg

Leu

290

Asp

val

sSer

Arg

Trp

sSer

Ala

Arg

Gln

sSer

Trp

Gln

Leu

Ala

Lys

Ala

275

sSer

Asp

sSer

Thr

val

355

Ala

Arg

Asn

Pro

Arg

Leu

180

Glu

Leu

val

Leu

Ala

260

Ala

Glu

Pro

val

Thr

340

Lys

Ala

val

Asn

Gly

val

165

val

Glu

val

Trp

Asn

245

Asp

Glu

Trp

Asp

Met

325

Gly

Arg

Asn

Tyr

ser

405

Met

Trp

Lys

Ala

sSer

Leu

Gly

sSer

Ile

310

Ile

Tyr

Ile

Glu

Pro

390

His

Gly

Gly

Ala

Ala

His

215

Ala

Gly

Cys

Phe

Arg

val

Ala

Gln

Leu
375
Leu

His

val

Tyr

Asn

ser

200

Ala

Ala

Arg

ser

280

Phe

Ala

His

Gly

val

Asp

Gly

Arg

5$765805-2009025718

Glu

Gln

185

Leu

Gly

Gly

val

Gln

265

Phe

Arg

Glu

Arg

Thr

345

sSer

Ala

Ala

Lys

Asp

Thr Asn Phe Gly

170

Leu

Gly

Ala

Gly

Pro

250

Met

Trp

Gly

Arg

Thr

val
410

Met

val

Ala

val

235

Gly

Glu

Ala

Pro

315

Gly

Asp

Met

Gly

Gly

395

Gly

Pro

Ala

Met

220

Gly

Cys

Ala

Gly

val

300

Gly

Lys

Asn

Ala

ser

380

Asp

val

Pro Glu Leu

Seijte 22

Lys

Leu

205

Lys

Ala

val

Glu

Arg

Arg

Arg

val

Arg

Asn

365

Ala

Leu

Arg

Gly

Pro

190

sSer

Gln

Tyr

val

Leu

270

Asp

sSer

Asp

val

His

350

Tyr

His

Thr

Cys

Ala
430

Leu

175

Ala

Thr

Gly

Ala

ser

255

val

Arg

Leu

Thr

Thr

335

Leu

Arg

Pro

His

Leu

415

Arg

Ala

His

Ala

Thr
240

sSer

Pro

Ala

Phe

320

Cys

Trp

val

Ala

400

Ala

Lys



Leu Asp Ser Ile
435

<210> 16

<211> 386

<212> PRT

Asn

<213> Streptomyces

<400> 16
val ser Glu Ser
1

Glu ITe Leu Gly
20

Leu Ala Leu Tyr
35

val Pro Lys Glu
50

Arg Ile val Ser
65

Leu Phe Leu Pro
Glu GTu Leu Lys

Phe Cys Ala Thr
115

Arg Ile Ser Thr
130

Gly Thr Lys Ala

val Ile Ala Arg

val Pro Arg Asp
1

Ile Gly Met Arg
195

Arg val Pro Gly
210

Glu ITe Gly Leu

Glu

5

Arg

Glu

His

Glu

val

85

Glu

Leu

Thr

Phe

sSer

165

Ala

Ala

Asp

Asn

5$765805-2009025718

Leu Phe Arg Lys Gly Gln Pro Arg

440

tsukubaensis

Arg

Glu

Arg

Gly

Leu

70

Leu

Arg

Gly

val

ser

150

Ala

Pro

sSer

Asn

Ala

Leu Gly Ile

Gly ITe Leu
25

Phe Ala Glu
40

Gly Leu Gly
55

Ala Tyr Gly

Thr Thr ser

Phe Leu Gly

Ser Glu His

120

Arg Arg Asp

Thr ser Thr

Asp Asp Pro

Gly Leu Arg

Ala Thr Tyr

200

Ala Leu Asn
215

Ser Arg Ile

val

10

Asp

Thr

Leu

Asp

Met

90

Pro

Glu

Gly

Asp

Ala

170

val

Gln

Gly

Arg

sSer

Gly

Gly

Ala

75

Leu

Ala

Asp

Phe

155

Arg

Asp

val

Asn

Asp

Leu

Leu

Leu

60

Gly

Gly

val

Gly

Thr

140

Ala

Tyr

Lys

sSer

Gly
220

Leu ITe Ala
Seite 23

445

Phe

Ala

Met

45

Glu

val

Trp

Ala

ser

125

Leu

Arg

Thr

Arg

Phe

205

Leu

Ala

val

Asp

30

Asn

Glu

Ala

Tyr

Arg

Glu

val

Phe

Ala

Trp

sSer

Arg

sSer

Ala

15

Ala

Trp

sSer

Phe

Gly

95

Arg

Leu

Leu

Leu

val

175

Asp

Asp

Leu

Ala

Arg

Pro

Trp

val

Thr

80

sSer

Gly

Ala

Asp

val

160

Thr

val

Cys

Leu

Leu



225

Gly val Ala Arg Arg
Lys Ser Leu Lys Gly
Arg Leu Gly Gln Phe

Leu Ala Ala Ala Arg
290

Ala Arg val Leu Leu
305

Lys Met Phe Cys Gly
Glu Met Phe Gly Gly
Leu Leu Arg Asp val

val Leu Arg Asp Leu
370

Arg Thr
385

<210> 17

<211> 384

<212> PRT

<213> Streptomyces
<400> 17

Met Pro Ser His His
1

Asp Leu val Asp Leu
20

Thr Tyr Pro Ser Arg
35

Phe Gly Ser Gly Ala
50

Gly Asn Pro Thr val
65

230

Ile Arg Asp val

Ala Pro Leu val
265

Glu Met Gln Ile
280

Ala Tyr Asp Ala
295

Arg Gln Gly Ala
Gln Thr Ala Trp

Ile Gly Tyr Thr
345

Arg His Ala Ser
360

val Tyr GIn Arg
375

tsukubaensis
Trp Glu Thr Arg

Gly Leu His val
25

Asp Thr val Ala
40

Asp Asp Gly Gly
55

Ala Arg Phe Glu
70

250

Lys

Asp

Thr

Gln

Gln

330

His

Ile

Phe

Ala

10

Pro

Glu

Pro

sSer

Met Glu

Asp Gly

val Met

Ala Ala

300

Lys Ser

ITe Ala

Asp Met

ITe Glu

val val
380

val His

Pro Ile

Ala Ala

Pro Ile

60

Ala Leu
75
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235

Tyr

val

Ala

285

Arg

Ala

sSer

val

Gly

Pro

Ala

Asp

Arg

45

Tyr

Ala

Gly

Phe

270

Asn

Pro

Leu

Thr

Ile

350

Gly

Thr

Gly

Leu

30

Gly

Glu

Lys

Ala

Gln

Asp

Thr

Ala

335

Gly

Asp

Ala

Arg

15

sSer

Asp

Arg

Leu

240

Thr

Gly

Cys

Ala

Ala

320

sSer

Lys

Asp

Lys

Thr

val

Glu
80



Ala

val

Leu

Ile

145

Thr

val

Pro

Leu

Glu

225

Leu

sSer

Arg

sSer

val

305

Leu

His

Ala

Cys

Arg

Gly

Arg

Leu

Pro

Leu

Gly

Phe

val

Leu

Gly

sSer

Phe

Pro

Glu

Leu

Pro

115

Thr

sSer

Thr

val

Asn

195

Gly

Ala

Pro

Arg

Leu

275

Glu

Phe

Thr

val

Ala

Leu

100

Leu

sSer

Asp

Glu

Leu

180

Arg

His

Arg

Leu

Met

260

His

Pro

Glu

Pro

Ser
340

Ala

85

val

Tyr

val

Thr

Thr

165

val

Gly

Gly

Ala

Ala

245

His

His

Arg

val

Ala

325

Leu

val

Gln

Gly

Thr

Asp

Asp

Ala

Asp

Leu

230

Gly

His

Pro

Pro

Asp

310

val

Thr

Ala

val

Thr

Trp

Leu

Ile

Asn

Ala

val

215

Arg

Tyr

Ala

Ala

Pro

295

Asp

sSer

His

5$765805-2009025718

Phe Ala Ser Gly Met Ala

Ala

ser

120

Ala

val

Gln

Thr

Ile

200

Met

Arg

Gln

sSer

val

280

Lys

Pro

Leu

His

Arg

105

Asp

Gln

Ile

Ala

Phe

185

val

Gly

Ile

Leu

Ala

265

Thr

Gln

His

Gly

Ala
345

90

Gly

Tyr

Pro

val

Leu

170

Ala

Leu

Gly

Arg

Leu

250

sSer

Arg

Met

Ala

ser

330

Met

Arg

Leu

His

Glu

155

Ala

Thr

val

Phe

235

Arg

Ala

val

Ala

val

315

val

Asp

Pro

Leu

sSer

140

sSer

Ala

Pro

sSer

val

220

Ala

Gly

Ala

His

Ala

300

Thr

Asp

Pro
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His

Asp

125

Ala

Pro

Ala

Ala

Ala

205

Ala

Thr

Leu

Glu

Tyr

285

Gly

Gly

sSer

Gly

Ala

Ile

110

sSer

Gly

Ala

Cys

Leu

190

Thr

sSer

Gly

sSer

Ile

270

Pro

Gly

Gly

Leu

Ser
350

Leu

95

val

Gly

Asp

Asn

Ala

175

Gln

Lys

Asn

Gly

Thr

255

Ala

Gly

Ala

val

Ile

335

Arg

Cys

Leu

Ala

Pro

160

Pro

Arg

Tyr

Glu

Ile

240

Leu

Arg

Leu

Ile
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Gln Ala Gly ITe Ser Asp Arg Leu Leu Arg Ile Ser val Gly Leu Glu
355 360 365

His val Asp Asp Leu Trp Ala Asp Leu Thr GIn Ala Leu Thr Arg Asp

370 375 380
<210> 18
<211> 155
<212> PRT
<213> Streptomyces tsukubaensis
<400> 18

Met Lys Glu Lys val val Leu Asp Ser Ile Asp GIn Ala ITe Leu Arg
1 5 10 15

Glu Leu Gln Asn Asp Gly Arg Leu Pro Asn Lys Thr Leu Ala Arg Arg
20 25 30

val Gly val Ala Pro Ser Thr Cys Leu Ala Arg Thr GIn Arg Leu Met
35 40 45

Glu Ala Gly val Ile Arg Gly Phe Gln Ala Gln val Ser Ala Ala Ala
50 55 60

Ile Gly Arg GIn val Gln Ala val Leu Ala val Gln Phe Ile Ala His
65 70 75 80

Ser Arg Pro Phe val Asp Pro Phe val Ala Trp Ala Arg Glu Arg Pro
85 90 95

Glu Thr Arg Ala Leu His His val Thr Gly Ala Phe Asp Phe Leu val
100 105 110

His Thr Ala Cys Arg Asp Thr Glu Asn Leu GIln GIn Leu val Leu Glu
115 120 125

Phe Thr Ala Arg Arg Glu val Gly Arg val Glu Thr His Leu val Phe
130 135 140

Gly Ser Trp Ser Gly Gly Pro Leu Thr Pro Gly

145 150 155
<210> 19

<211> 409

<212> PRT

<213> Streptomyces tsukubaensis

<400> 19

val Asp Arg Glu Pro val Phe val Leu Asp Pro Arg Gly Gly Asp Arg
1 5 10 15

His Gly Glu Asp Ala Ala Leu Arg Ala Arg Gly Pro Leu Thr Arg val
20 25 30

Seite 26



Asp

Arg

Trp

65

Trp

Arg

Ala

Leu

Ala

145

Glu

Thr

Ala

Asp

Glu

225

Asn

Ala

Ala

Leu

Ala

Arg

50

Pro

val

Leu

Leu

Ala

130

Tyr

sSer

sSer

Leu

Leu

210

Pro

Ala

Leu

Gly

Ala
290

Leu

35

Leu

Ala

Ala

Arg

Ala

115

Ala

Pro

val

His

Leu

195

Thr

Leu

Gly

Leu

Trp

His

Gly

Leu

Phe

val

Thr

Leu

Arg

ser

180

Ala

sSer

Thr

Phe

Thr

260

Lys

Leu

val

Leu

Pro

Glu

85

Thr

val

Pro

Pro

Pro

165

Pro

Asp

Ala

Glu

Glu

245

Asp

Asp

Pro

Glu

Asp

Glu

70

Asn

Ile

Ile

Pro

Ile

150

Arg

Glu

Leu

Leu

Ala

230

Thr

Pro

val

Met

Ala

ser

55

Glu

Met

Gly

Glu

Gly

Gly

Phe

Glu

val

Ile

215

Glu

Thr

Gly

val

Arg

5$765805-2009025718

Trp Ser val Thr Asp Pro

40

Arg

Phe

Pro

Gln

120

Glu

val

Arg

Thr

Ala

200

Ala

Leu

val

Gln

Glu

280

Phe

val

val

Thr

Ala

105

Leu

Pro

val

Arg

Thr

185

Ala

Ala

val

Asn

Leu

265

Glu

Ala

sSer

Gly

Ala

90

Phe

val

val

Gly

Thr

170

Ala

Lys

Arg

Asp

Leu

250

Ala

sSer

val

Lys

val

75

Tyr

Ala

Gly

Asp

Gln

155

val

Ala

Arg

Asp

Thr

235

Leu

His

Leu

Glu

Asn

60

Trp

Gly

Ala

Glu

Leu

140

Leu

Asp

val

Ala

Thr

220

Leu

Asp

val

Arg

Asp
300
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45

Ala

Pro

Glu

Arg

Leu

125

Arg

Ala

val

Gln

Glu

205

Glu

Leu

Gln

Arg

His
285

val

Arg

Leu

Glu

Arg

Leu

Glu

Gly

Asp

Pro

Gly

Leu

Ala

Ala

270

Glu

Pro

Leu

Gln

Ala

His

95

Ile

Asp

His

Leu

Phe

175

Leu

Gly

Asp

val

Ile

255

Gly

Ala

Leu

Leu

Leu

80

Arg

Asn

Glu

Phe

Pro

160

sSer

Tyr

Asp

Gly

val

240

Thr

Arg

Pro

Pro
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Glu His Gly val Thr ITe Arg GIn Gly Asp Ala val Leu Pro Ala Tyr
305 310 315 320

Ala Ala Ala Asn Arg His Pro Asp Leu His Gly Leu Thr Ala Asp Asp
325 330 335

Phe Asp Ala Thr Arg Ser Asp Lys Ser His Leu Ser Phe Gly His Gly
340 345 350

Met His Leu Cys Leu Gly Ala Ala Leu Gly Arg Leu Glu Ala Glu Ile
355 360 365

Ala Leu Arg Gly Leu Phe Glu Arg Phe Pro Arg Leu Ala Leu Ala val
370 375 380

Pro Leu Asp Arg Leu Arg Pro Lys Pro Ser Phe Ile Ser Asn Gly His
385 390 395 400

Ser Glu Leu Pro val Ile Ile Asp Pro

405
<210> 20
<211> 395
<212> PRT
<213> Streptomyces tsukubaensis
<400> 20

val Gly Thr Pro GIn Pro Asp val Ala Glu Gly Leu Thr Pro val Glu
1 5 10 15

Ala Ala Arg Ser Leu val Pro Leu Leu Ala Ala Glu Ala Ala Arg Thr
20 25 30

Glu Glu Arg Arg Ala Leu Thr Gly Ala Thr val Thr Gly Leu Arg Arg
35 40 45

Ala Gly Leu Leu Arg Leu Gly Thr Pro Thr Glu Cys Gly Gly Arg Gly
50 55 60

Ala Gly Ala Arg Thr Ala val Asp val Cys Glu Glu Leu Ala Lys Gly
65 70 75 80

Cys Ala ser Ala Ser Trp Ile val Gly ITe Ala Tyr Gly Gly Ala Leu
85 90 95

Phe Ala Ser Gln Leu Pro His Ser Glu Arg Ala Ala Leu Trp Arg Asp
100 105 110

Asp Pro Asp Ala val val Cys Gly Ser Ala Asn Pro Ser Gly Thr Ala
115 120 125

Arg Arg Thr Asp Gly Gly Trp Thr Leu Ser Gly Arg Trp Pro Trp Ile
130 135 140

Seite 28



Ser
145

Gly

Gly

Thr

Pro

225

val

Asp

val

Leu

305

Arg

val

sSer

Ala

Leu
385

Gly

Ala

Leu

sSer

Ile

210

Gly

Ala

Ala

Ala

Ile

290

sSer

Leu

sSer

val

Ala

370

Gly

<210>
<211>
<212>

Ile

Gly

Thr

Asp

sSer

Glu

Thr

Ala

Glu

275

Asp

His

Arg

Leu

Leu

355

Leu

Ala

21
218
PRT

His

Gly

val

180

Thr

Leu

Pro

Ala

Ala

260

Asp

Thr

Ala

Met

Leu

340

Gln

sSer

Pro

His

Glu

165

Glu

Ala

Thr

Arg

val

245

Arg

sSer

Ala

Arg

Asp

Leu

Arg

val

Leu

Ala

150

Pro

Asp

val

Ala

val

230

Gly

Gly

Ala

Arg

Ala

310

Ala

Asp

Ala

Gln

Pro
390

Pro

Glu

val

Ala

Met

215

Thr

Ile

Lys

His

Leu

295

Gly

Ala

Thr

Trp

Thr

375

Pro
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Trp Thr Leu

Arg

Trp

Phe

Ala

Gln

Gln

280

Arg

His

Ala

Arg

sSer

Gly

Gly

His

185

Gly

Asp

His

Thr

Thr

265

Leu

Leu

Arg

Ala

Asp

Lys

Pro

Met

170

Met

val

Gly

Leu

Ala

250

val

Asn

Arg

Pro

Met

330

Ala

Ile

Glu

val

Leu Gly Phe

155

Ala

Ala

Tyr

Ala

ser

235

sSer

sSer

val

Arg

Ala

315

Arg

Gly

Glu

val
395

val

Gly

val

Tyr

220

Ile

Leu

Pro

Ala

Ala

300

Leu

Cys

sSer

Thr

Tyr
380
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val

Met

Pro

205

Arg

Asn

Glu

Leu

Asp

Ala

Ala

Ala

Phe

Ala

365

Gly

val

Pro

Arg

Asp

Arg

Leu

Lys

His

270

Ala

Asp

Glu

Arg

Ala

350

sSer

Arg

Arg

Thr

175

Gly

sSer

Arg

Pro

val

255

Arg

Ala

Glu

Arg

Asp

Asp

Arg

Ala

Pro

160

Ala

Thr

Arg

His

Leu

240

Leu

Leu

Thr

val

Ala

320

Ala

Gly

His

Leu
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<213> Streptomyces tsukubaensis

<400> 21
val Ala Leu Leu Asp Arg Asp Gly Asp Ala val Thr Gly Leu Ser Ala
1 5 10 15

Ala Leu Asp Pro Ala Gly Ala Gly Thr Ala Leu Pro Leu Arg Ala Asp
20 25 30

val Asp Asp Thr Asp Ala val His Ala Ala Leu Arg Glu Thr Ala Ala
35 40 45

Ala Trp His Ala Pro Asp Ile Leu Ile Asn Asn Ala Ala Arg Thr Ala
50 55 60

Pro Gly Ser val Trp Asp Ile Glu Pro Asp Glu Trp Asp Ala val Leu
65 70 75 80

Thr Thr Asn Leu Arg Ser val Leu Thr Leu Thr Arg Leu Cys Ala Pro
85 90 95

Ala Met Arg Asp Arg Gly Trp Gly Arg val val Asn Leu Ser Ser Leu
100 105 110

Ala Gly GIn Gln Gly Gly Thr Leu Ala Gly Ala His Tyr Ser Ala Ala
115 120 125

Lys Ala Gly val Leu val Leu Thr Lys val Phe Ala Arg Glu Leu Ala
130 135 140

Ala His Gly val Thr val Asn Ala val Ala Pro Ala Ala val Asp Thr
145 150 155 160

Pro Ala val Ala Gly Leu Gly Pro Ser Ala val Ala Glu Ala Ala Arg
165 170 175

Gln ITe Pro val Gly Arg Met Gly Arg Pro Ser Glu val Ala Gly Leu
180 185 190

val Ala Tyr Leu val Gly Glu Glu Gly Gly Tyr val Thr Gly Ala Thr
195 200 205

Phe Asp Ile Asn Gly Gly Thr His Met Arg
210 215
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