<110>
<120>
<130>

<150>
<151>

<160> 23
<170>
<210> 1

<211> 1355

<212> RNA
<213>

<400> 1

atctcttcgg
gaacaacagt
ccgagggatt

gatctatagc

cctacgggag
cgcgtgagtg
tactcgcaga
tagcgttgtt
gaaatcccag
ggtgagtgga
cgaaggceggc
gattagatac
tgtttggtga

aaactcaaag

SEQUENCE LISTING

PHARMA MAR SA

P14452PCo0

EP17382140.6
2017-

03-17

BiSSAP 1.3.6

agatagtggc
tggaaacgac
agcccgegtt
tggtctgaga
gcagcagtgg
atgaaggccc
agaagccccg
cggaatcact
agctcaactc
actccgagtg
tcactggctc
cctggtagtc
cgcagctaac

gaattgacgg

ANTICANCER COMPOUNDS

Labrenzia sp. PHM@®@5

agacgggtga
tgctaatacc
agattagcta
ggatgatcag
ggaatattgg
tagggttgta
gctaacttcg
gggcgtaaag
tggaactgcc
tagaggtgaa
ggtactgacg
cacgccgtaa

gcattaagct

gggcccgeac

gtaacgcgtg
gtatacgccc
gttggtgagg
ccacactggg
acaatggggs
aagctctttc
tgccagcagc
cgcacgtagg
tttgatactg
attcgtagat
ctgaggtgeg
acgatggaag
tcccgectgg

aagcggtgga

ggaatatacc
tatgggggaa
taatggctca
actgagacac
caaccctgat
agcgaggagg
cgcggtaata
cggactttta
gaagtcttga
attcggaaga
aaagcgtggg
ctagttgtca
ggagtacggt

gcatgtggtt

tttcggtacg
agatttatcg
ccaaggcgac
ggcccagact
ccagccatgc

ataatgacgt

cgaaggeesc
agtcaggggt
gtccgagaga
acaccagtgg
gagcaaacag
ggcagcatgc
cgcaagatta

taattcgaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840


1


caacgcgcag
ccttcgggga
gggttaagtc
tctaggggga
gcccttacgg
cgagagggag
catgaagttg
ccttgtacac

ccgtaagggsg

<210> 2
<211>

<212> DNA

68996

aaccttacca
cgccaggaca
ccgcaacgag
ctgccggtga
gctgggctac
ctaatctcca
gaatcgctag
accgcccgtc

gcagctgacc

<213> Artificial

<220>
<223>

<400> 2
ttagactttg

actcatcaaa
atccaccgaa
gagttcaggc
catgatgttg
gttctacacg
tgtttatggc
tcttcagegt
cgecggtgtcg

acgcgatcag

gatgctgcca
gggatggcaa
tttgccccga
aacacctctt
cgtccctggg
gatgcaggga
ggcagtgttt
ttcgagaacc
cttggagtta

atcgaactgc

gcccttgaca
ggtgctgcat
cgcaaccctc
taagccgaga
acacgtgcta
aaagccgtct
taatcgcgta
acaccatggg

acggtaggct

atatttcggc
tgcccatatc
ggtcgaccag
gcacattgcg
gttgttcttg
gagtgtcacg
acctggatgt
tcctcatccg
atgccgccaa

tgattacatg

tttggtgcta
ggctgtcgtc
gcccttagtt
ggaaggtggg
caatggcggt
cagttcggat
acagcatgac

agttgggttt

cagcg

cagatcccgt
ttccatcgac
gattgactcc
tttcacagtc
gcgcaattga
aatgaacacc
ctctgaactg
ccagaaatca
acccgtgatc

taccgaatcc

cattcggaga
agctcgtgtc
gccatcattt
gatgacgtca
gacagtgggc
tgttctctgce
gcggtgaata

acccgaaggc

aaagtcaccg
agggtgatga
ggttggatca
tcaaacggat
aatcagcgga
gcagggattg
gcgcaatacc
gcggcattgc
gatgcattgt

ggtctggatt

cggatggttc
gtgagatgtt
agttgggcac
agtcctcatg
agcgaactcg
aactcgagag
cgttcccggg

agtgcgctaa

Nucleic acid sequence of the Lab biosynthetic gene cluster

ccttggcaaa
catccatccg
tatccggctc
cagtttgact
tacgctgtgt
aagcagttgg
gcggeatgga
catatgaaga
cgcaggccga

ttggcaaatc

900

960

1020

1080

1140

1200

1260

1320

1355

60

120

180

240

300

360

420

480

540

600


2


gctgagcact
caaacaggcc
gcagacctca
ggacgagacc
tggcgeggtt
caatggcaca
cggggactca
ttatcgtgca
cacgcccttt
cagtcgtcct
gtgccagagg
gctttatggc
tgcctcggag
gccgattcaa
gcttgaaggt
ggttccggac
cttcctgaaa
tcctetgetc
acgttcccat
cctaccgaag
gccgttggcec
atttcgaccg
cattcgacca
gccgaaggag

tggacaactg

tatatccatc
tgctattccg
ccaggtgcga
agtgacgaac
gcgettttgg
tattgttttg
gacctgtcgc
cgtgtcgaag
ggcggaatgg
gatgagatcg
atcggaaaca
gattaccgga
ttttacagcg
aaagcgctgg
tgcaaggctg
atgaaatcct
gaaatcaaaa
cgataggctt
cgcagcaggc
ctctgaggtg
cttttgttga
gactgccggg
gccgeggtceg
ctacagacgc

gtcctcacct

actatttggg
gaaccgeges
aagctttggt
tgaccatgga
taagcgacca
aagtcatgga
tcctgtccta
gtgtttccta
tgaaaggcgc
acgtggattt
tcatgggggc
cgccccageg
gagtttctac
acctgaggca
ttcccttcgg
gcattgccga
acttccatcg
acccaaggat
gatgtgcgag
ttgctgtgac
atgctgcagg
ccgaagatct
acgacattga
cgacaaaaac

tggacggctc

attaagccgc
ctatcagatg
tgttgcgacc
ttgggagtat
gccgecgcata
tacctgcagg
cctcgattgt
ccaagacagc
tcatcggcac
cgaaactcga
gactgttctg
gatcggttgc
tgctgacggg
taaacttacc
cacgcgcaac
tcaaagcgcc
cgaatacgat
acttttaaga
ggaaaatgcc
tggctgccag
ccgegggcett
tgaagccagt
tacgctccat
cttggccagt

cccatgcgga

aactgccggc
gcactgaact
gacttatccc
tttgaaccca
tttcagtccg
ccaatgccag
tgtgagcaga
ttcaactatc
atgatgcgcc
gtggctcccg
ttgtcactga
ttttcctatg
cagcggecggt
atgccgcaat
caccaaccag
cagctcggat
gtactttgag
gcgettgtcet
attcacgcat
agcaaaagag
tttcctgecg
ctcgaacctg
atgctggaga
cgggtggcaa

gtgatatact

tctttgaaat

tcatattgtc

gggtcttggt
gtggcgggsc
acatcggcgc
attctgaagc
gctttgetgc
tggcctttca
ggcttttgceg
gattgcgcct
caggagccgt
gctctggetg
tacaggacgc
acgaggcatt
atcttgatca
atcagcggct
ttgtgttgtc
gcgatactgg
ttcggcaaat
ccgggectctc
cgggcgtaac
ccgacttcaa
cagtctgttg
tcgacccgaa

cccagcggat

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100


3


caactccgtc
ttcaggttca
cctgggcecgat
gtctgccgcet
tgagtattta
tgaacttcac
caatctgggc
tcctcaaccg
tcgttccgceg
gggtttggat
cacactgact
gcacaacgaa
ttgccccgea
gcctggeggg
catcactcca
cgcctatggt
accacacgaa
cggtctggag
tgtcggtgcc
accgcatcac
ggatttcaca
gcatcaggct
caatctgatc
atccgggtta

tgttctttta

gaggctctga
attctgcatt
gcgctecttg
gccgttacac
cgccggaaga
ggtggtcgta
gccggagtgce
cggcaaaaaa
ttgggctcaa
tcagcggcga
gccgcacagc
ctgccgtcect
gatggcggtt
atcgaaactc
gtcccttctg
ggcttcttgc
gccgaagcca
gacgegggcc
agcggatcag
agcaccggceg
gggccaagcec
gtggcagcgc
ctgcatccgg
tgccgaagtt

gtccttaagc

cctcttcgga
tcctggcaat
aattcatcct
tttgccgtga
caccgctggg
ttcaacaccc
ttgtaaccta
ttgcgcggac
gcagcgatca
tattgggatt
ttttcaaaca
ccggtttgtc
cagaccaaag
ctcaagcact
atcgctggtc
aggatcctgc
tggatcctca
tttccgcgac
attatcaacg
cagccttgtc
tggttgttga
ttcaagagcg
caacatcgca
tcggttctgg

ctttggctca

tatggacaag
caacattctc
gcactacgcc
cttcacggga
cacagtggca
ggtaccaaac
cgatctgaac
ggacatcgcc
gttcgaaaaa
ggcggactgt
caacaccgcg
aaagcctacg
cgttgccatc
ttgggaactt
ctggccggat
ccgatttgac
gcaaaggata
caagttggct
cgccatggac
ggtgatagca
caccgcctgt
gacttgcggc
ggcttatcaa
ggccgatggt

agccctggcec

gttgacagcc
ccaagcgtgc
gcacttgctc
cgaaccctat
gacccggtac
tatcgggccc
aagcgccgcea
aaccgcgtca
gacacgccac
ctgcaagccg
gaaaaaatta
ctgctaccgg
atcggecgtct
cttgacctag
ggctttcggc
gccgcattcet
ttgctggaat
ggctcttcca
gctgegggag
aaccggctct
tccagttcac
ctggcattgg

tcggcgggca

tatgtccgca

gaaggctgcc

tgcgggatcc
aagaccgtgg
ccggcatcaa
ccgatctgaa
tgcgttttca
gcgacacccg
gatctcatgc
attccgcaat
tgatctctat
agtgcggtag
tcgettttct
cgcaaacgag
ctttgcgcat
gcggcaccgt
cgcagggagc
tccgcatttc
tggcctggca
ccggegtgtt
tgccggttca
catatgcgct
tggtcgcagt
cggcagggat
tgctgtcacc
gcgaaggtgc

gggtgcacgc

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
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ggtaatccgc
tccggacaag
tgaccttgat
agagggcatg
acacgcttgc
gctggetggg
gaatgcatcc
caccgctcga
gtctggeggt
catcgatacg
gttggceggta
cctttgtcat
ctcttcacgg
tagtcaggcc
gcaggccttg
tccggttgat
tttgccattg
tccgcaggat
cgcgagcaaa
cgcgcagctt
cgagaacatg
agaggaattc
gcggctaacc
cgaggccegcec

catacgcacg

ggaagcgcct
caaacggagc
tatcttgaag
aaaacggcgc
ttgacgggtt
ctgtgcaaag
ccacaaaatc
gattggccaa
acaaatgctc
ggaccgcaac
cattggcaag
gccagecgcec
gcagacctgg
aaacccaagt
gcaaaagagg
tggtcactga
tatccattcg
cgggctgegg
acgcagatgc
ttaaagctcg
cacgttctct
cgggagtttc
gtggtgactt
gcgatctcgg

tttgacttgg

gtaatcatgg
tcttgtccgce
cccatgggac
tggctgagtt
cggtcaagtc
taatgttggc
cggaaatctc
aaggaaaccg
atattgttgt
tttttgtcct
agtggttgaa
accggegtgc
aaaaagcgct
ttctggaaca
gggacctgtc
ttgattcgac
ataaaactcg
caactgcaga
cagagccaga
atccatcgga
ggagcagtgc
aggacttcgt
ggaacggaca
cgtttacgca

actcgtgtga

tggcatgacc
agcctggcat
cggcaccaaa
cgatgatagt
gaatttgggt
gttacgccat
gctgaacggc
gcccagaatc
agccgaaccg
ttccgcaaac
gaagcagccg
cgccttgect
tcaccaagcc
tctgaaagga
cgccctggca
gcccccagaa
cttctgggct
actgtacgct
cttgctgtct
aagccggaac
ccecgeggecc
tgccggcttg
ggccgtgtac
tgtcttggcc

cccgccctca

agtgggttga
aatgcggata
cttggtgatc
cagccgaacc
catctagaag
gaacggctgc
tccaatctgg
tccggcgtca
ccggatgccc
acgcccgaac
cacgatctga
gcgegetttg
gctcagaaaa
gacgctggac
gatctctggt
cagccggtgc
ttgggaaaag
ccggtctggc
gggccegtttg
tcagaaacaa
agcgattccg
cctcgccagt
ggcaacgagc
caggaaaaac

tggtccagtc

cggtcccgag
taaaacccgc
caatcgagat
cccctgaaca
ctgcagcggg
ctgcttcgct
ccatcgctga
gcagttttgg
cggatggegt
ggctgatggc
acatccctgc
cgacaaaagt
atcccgcatc
aagccttctt
gtgccgggst
cctggattga
caccggctgt
aagaactggc
cacttaaagc
acgccatagg
gtgaaacatt
tgtcgegttt
cggttgatgc
ccgaatggga

tcgctgagag

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
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caatgaaacg
cgacccactt
cggegeeecs
caagttattt
ctgaccaggc
cttgaaaggg
gcgatcacag
gtcatggcag
ctggatttct
ggttacgcgg
ccttaccctg
cctgaggcga
gcgttgaagc
tggaatgatc
aaggcaccgg
atcgagcggc
gccgeggaac
ctgcgeccgat
tgggatgcga
gtgacggcct
gtcctgtttc
gcggatctgc
agggaccagc
acgaccgcgc

tacacagatc

aggtctgctg
ccggataccg
ggggcattgg

ggataggccg

tgggcccacc
ctttgcaaga
gcccatccga
ccaaaaccca
ttttagtctt
ccagctgcgc
tccggtgett
caaagatacg
attgcgatac
ctgcccggca
cgcgcagtct
acggactttt
ttgaccgcca
ggcacaaggc
ccgcacgecg
gcctggcacg
ccggtgcatc
tcaacgatgt
ctgagaacac
gggttctgcc

tgtcacgtgc

tccgggecgg

gccaatcgca
cacgacctgg
ccgtccacat
tccgatctac
aattctgaag
ccagcccatc
tggtttgatc
ttcatcgatt
attcgcggat
aaactggggg
gctggacaac
ggcactgaat
tccecctggtc
cccggetgcea
tgcccatccg
tggcctgegg
gacgaaacgg
tctgcgegeg
actgcacgaa
tctcgatctg
tttggccgat
atccttacgg
ctgcttgtcc

atttttgcag

taaagcctat
cctgcgcgaa
agtgaagcgg
aatgcggcga
attcaggcgg
cgttggggac
ttggacagtg
caaaccgccc
atttcgctgg
gctttcgttc
cattgggatg
gccggagttg
gctccgcetgc
gacagccagg
acaaatgaat
gagttggagg
acatccttgc
ctccttgcgc
gatgcggatc
gtcctgacag
ctagagccgg
acattggctg
gtccttgaga
gagcttgctg

catgcccaac

ggtttgeggc
gacggtgttt
ttctaaacaa
ttacggcaca
acgccacgaa
gaatagatgg
agccggaaaa
acacgtttgc
aacagcccgg
gcggactgga
tcggtgtcgc
tcccgatcac
ctcaactggc
ttcatatgcg
tgaacacacg
cggcattgcc
ctgacacggc
aagggaacac
tggctcctgce
gtcagacacc
tttatcgcgg
aaacgctccg
tcggegegesg
gacagattga

aggcttttgc

tggccatggc
acgttgtcat
cgtccaggcg
tatcgaccgg
ccccgacgcec
cgtgattcat
tctaacccgt
cgccttggac
cggtttcgga
ctcccagaca
ccgcaatctg
ggctcaggac
aatattgaaa
cctttcgegg
gctgcaggaa
cggcgcaata
tccgtggtat
cggcgagaac
gatcaatttg
ggccactgat
cactgcttcc
agcagacctg
aacaggcggc
gacctatgat

cccaagtgca

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600
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cccttcctga
cccggecagcect
cagacattgc
attgtgaccc
tcatgcgatc
aaactgctgc
cttggtcaac
attgacacaa
agcgagttgc
gaaatcgtcg
ggcgactacg
gttccagatc
gcacttgttc
gcggacgtgg
caggacattg
ttctggaccc
caactggacg
agcaaatggg
aacccaaaag
gcggeactgg
gtcggtgtgt
caggcaggtc
tggttcctgg

acagcgctcc

ggcggagtaa

aatcactcag
acgatgccgt
gccatacaca

cgtcagtctt

cgggcctccg

tggcaaacgg

aagtctttgc
cccgcagaca
cattggagga
ctagcgcctt
gattggattc
tcgataccac
aaaaacatcc
catcgccttc
ctattgtcgg
tcttgtcaca
gtttttatga
gtgcatttct
aagccgctgc
aagatgctgg
ttgtcggtat
aaaaggtcta
atgccgatgg
atcaggcctg

acctctttct

atttgacgtt
tctggcaaca
cgectttgctc
tgctcatgca
ccatcctgac
ctttaccgct
tgcccgcagce
acctgagacg
cctggaaaat
acagattaca
gatcctgaat
cttcctctac
agaagcgttt
gacagtatcc
catgagtttc
agggcaaagt
atctgatcca
ggagcgggtg
catcgacccg
atttccgcgc
cacgcgaacc
tccgcacact
ccccagcatg
tgccagcctc

gcatccgaca

gaaaaaagcc
aatgtgctcc
aaacctggcg
acctttgggc
acgccccttc
gttgaaatgc
gacggctgtt
ctcgagccgc
ccgcaagctg
gaagaccagc
gcccaggtca
caataccaga
gagcagatcg
gccagcaaaa
cgttttccaa
gcagtgacgg
gacaaggccg
acagccttcg
caggaacgcc
cagcgcctgg
ggatttgacc
tccttcagtt
ccggtcgata
aagacgggcg

agttacatcg

cggaaagtca
atgccacgcc
gggtgttgct
tgttggaagg
tatcagccga
ttttgaacag
tcgagtaccg
gcatcctcaa
cggctgcaag
tggatccatg
ccgcaagatt
ccatcgcaga
gccacaccac
gaaccgeggs
aggctgatac
aaattcctcc
tagacggctg
acccgctctt
tgtttctgca
cagatgaact
tttttggccc
cagctgctaa
caatgtgttc
aatgcagact

ggctctcggc

aggcctgcaa
ggacatccgc
tctcaatgag
atggtggaag
gagttgggaa
cagcactgcg
gaaggcagag
gaacacggtc
gcttttaaca
gacacctttg
gcgggagetg
tctctcgcaa
ttgcggagaa
gaacgaacag
acctgaggaa
cgatcgctgg
gaaaagctac

tttcgggatc

gaccgcatgg
ggcacggagt
cgatttgtgg
ccgectgtcc
gtcttccctc
ggcgattgca

gatgcgcatg

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100
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ttgtctccag
gaaggcgtag
gttattggtg
gttcccaatc
gagcctggac
atcgaaataa
gccatcggcet
gtgatcaagg
tctctcaatc
ccatggtccc
acaaatgcgc
cccgegecaa
gcctatgcag
gccgctcaaa
tccgataagg
gacaaaacct
agtgaagacc
aagctccacc
tactggttcg
gcttttaggg
ctggatactg
tctctgaacc
ggcagagttc
aaggttctgg

gagctcgacc

atggacgctg
ctgccctggt
tgatccgagg
cccgegececa
agatcagcta
ccgggttgac
cgatcaagac
tgctgttgca
caaagattga
cagctaaagg
acgtcatcct
acgaaccgat
cgecggctcgce
gcctgcaact
ctcaggccgt
tcttgcggga
ttggtgaact
aacgccgcca
ccgacaccgc
aattaaaacc
caccggcaca
cagcgagtga
gcctagagcc
tggtcgaggg

aactctcgca

cagcagtttc
gcttcggect
cagcgcagtc
gagcagtctg
tcttgaggcg
cgaagcattt
caacattgga
gatgcgccat
ttttgagcat
gcgccggata
tgaagaagcg
cgegettgtc
caagttcttg
gggacgagag
ggcagtcttg
tacacgcagg
gacagatgca
aaccgtatca
gcctgttggg
ggcttctcgg
gtttgagccg
aacaccgcct
tgccagcccg
gcttcagcat

accagtaatc

ggtgccggag
ctggccgagg
aatcatggcg
gtgcgtgagg
catggcacag
geeggeeges
catcttgagg
cgccagatcg
gcgccatttc
gccggagttt
ccggacatac
ctttctgctc
acttccccca
ccgatgcegcc
caagccgtcg
tacaaggggc
tggagcaaag
ctgcctacct
ggacccatgg
ccttcaccgg
catcgccgca
gctgaaatcg
ccgccaaacc
tggaacggag

ctgacagtgt

gaaacggatt
cccaagcecgc
ggcgcacaaa
cgatgtcccg
gcaccgaaat
agcaaggttt
caactgccgg
ttccgagect
gcgtcgcgcea
catcatttgg
ctgaaaaaag
atgacgaacc
acgcccctcc
atcgcatggc
ccgagaaccg
aatgtccttc
gcagcaaaat
acccatttga
acgtcccctc
tccggcggac
gccaaaagct
aattggacat
tttcaaccgg

accggttggg

ccgcgagttc

tgttcctggt
gggcgatcag
tggtttcacc

tgcagggctt

gggggacccg
ggcgecgtgc
attggctggc
gcacagcagc
ggacctcact
cgcecggegga
tgcaactgat
gcgtttacgg
cctggcactg
tgctgtcgtg
gccgttgect
ttcggtggaa
cgattgggct
tgaaaaacct
ctctgaagac
actgccaagg
tcggctgtct
caacggcatc
aaacgccatg
gctgctgceat

gttacccccg

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
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atcccggata
accgcacgct
agctggccgg
tcgtcgecccg
ttgcacgaca
acctttacgc
gccgecttca
cgcgaagggc
gcccgtccgc
gctggetggg
caaagcccct
gcgeggttgg
cacatcctgg
caggctcatg
aaatccacgc
gctctacatg
tttgccgaca
tccgcgctca
cggatagacg
tgggttcgga
caccccaacc
gcggtcaaca
ccggaagagc
ttggaaacag

ctcgggctcg

cgcttcttac
gtccggctgc
atatcgcagg
agccggcacc
tgggegsces
ccgettttgt
aggttgtcgt
tcctggecgat
tgcgctgtcc
ccatggggct

atatgcttta

ggcggcaact

cacagaaggg

cattggctcg
agacagccga
aaagcacctt
aacagatgac
agacgcaact
acgacacgcc
aaatcggcga
tggcagcatt
agaccacagc
gccttttgec
agctctccat

attcggtgac

cgctccagcc
cacgctggcc
gattccggcg
ttctggcggc
tgtcgcgcaa
cactggagtt
tttgacaggc
ccagaatgga
gattcctgtt
ttactgcgat
tggcttcacc
tgccaatgaa
attgactgca
aagcattgcg
atttctccac
tgtagggaat
Cccaaaagcct
gcgcatgatg
tttcgtggat
agagctcgga
tacagaactg
acccccttcec
gtcagacagc
cccatccggg

tgcagtcacc

tttgagcagg
accttaaaaa
gaatggatgg
gctattccgc
atcacaatgg
ctggaagcgt
tatgaagcct
caagcccgct
attgcggcca
ttggcgattt
cctggagegg
atactattca
ccggttctac
caaaacccgc
atgttgccca
tctgacgttc
ggcgcatccc
cttgcagagg
ctcggtttgg
gcccagatcg
gtagctgaga
gagcccccaa
tctgatcttt
acgcttgatc

tggatacgcc

cacaggaaat
accatattcg
ccggeagegg
ttcaatccga
ccgagcgcega
tcgacaaggt
attttgcttg

ttaccgatga

tgcaggggca
acagcgagga
gtgcaacaac
ctgctcagtc
cgcgtgaaga
gcgagacgct
ggctgtttga
tggagcagat
agaaagaggc
aactggacat
agtccattgc
gagcaaccag
aaggtggcca
aagccgccat
ttgtctggct
ctgatcgccc

aggtcaatga

ggcaaacgcc
caatcaacct
atggccggtt
agtcgtccaa
tgcgcaaaac
cgagtcctct
cggtggtacg
gcaaagctac
cggtatcggt
aagctgctat
ccttttcccc
attcccaggc
ggttttaccc
gatggcccgc
agcggaactg
aagtgagcat
gcggaacacg
ccctcctgac
agctgtcatc
tgtctatagc
gctggecgag
ccctgecgat
gcaggcatct
gttcgtggaa

cgcecctgggc

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100


9


aCCaaagaaa

ctggcgggca

gaggcaccag

agacccggaa
agcttctggc
tggtcaatcg
agaatgggtg
gctgaagccg
atagaggatg
ggcactgaaa
ctgaccgggc
ggcccctgcec
tgtgccagtc
accggtccgg
tgcaacagct
cttttaaaac
ggctggggss
caaactcgtt
atggttgagg
aagcgaagtt
agcaacatcg
gcgttaaagc
gacctcaaag
gacgctccac

gttctggaag

ctgggaccgt
ttgccggcaa
tacgatccgc
ttgcgattgt
agaatgtcct
acgcctacta
cgattgaaga
agctgatgga
cgggacacgc
acggagacta
gctccgtggc
ttgccattga
ttcacgaccg
aaatccatgt
ttgacagccg
ggttggagga
tcaatcagga
tacaaacaga
cgcatggaac
ttgctcagtt
gtcacttggc
accgcaagat
acgcgeccttt
agtatgcggc

cggcaccggc

ggtctatcac
aacacctact
cttgcctcgg
cggtatggceg
ggctggeegg
tgatccggac
catcgacgca
cccgcaacag
gccgtctacc
tgcccggatt
gatgctcccg
cacagcttgt
tcactgcgat
cgcgatgagc
cgcggatggt
tgcacaggcc
cgggeggacg
gctttaccac
cggcacggct
cactgaccgc
cacagccgca
cccagccagc
ttatgttccg
agtgagttcc

aagacctgtt

cacaccaacc
accaggacca
ctggaaaatc
ggccgttttc
gattgtgtct
cgccaggctc
ttcgactctc
agactgttcc
ttagccggga
gccggtgatg
gcgegtgecg
tcggegtctc
agcgcgctcg
catgccggca
tttgtgcccg
aacggcgacg
aatggtatca
cggttccata
cttggcgatc
aagaattatt
ggggtcgecg
attcatcatg
cggactgcag
ttcggataca

ccggttacgc

10

tgactgaatt
cttccttacc
tagcgccttt
ccgaagcgcec
atgagattcc
caggcaaaac
tgttttttgg
tggaaaccgc
cacgatgcgg
ccaaacctga
cctatgcatt
tcgtggcaat
ctggcggtgt
tgctgtcccc
gagaaggcgt
atgtttacgc
ctgctcccaa
tcgatccggc
cgatcgaagt
gcgegetegg
gcgcaatcaa
atcagctgaa
cggattggac
gcggaactaa

agacccaagc

ggcggcctat
atacaagctg
ccaagatgaa
caacgtgtcc
cgccacacgc
cgtttgccgc
catttcgcca
ctgggaagcg
tctgttcgtc
agcattggcg
ggatctacag
tgcccaagcc
aaatgttctg
aagcggcaaa
tggecgegctc
ggttatccgg
ccccgeageg
tcggatcggc
tgaagcactc
gtctgtcaaa
ggcaacacta
cccgcatatc
agctggtccg
tgcacatttg

agtgattgtt

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600
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ccggtttcag

ctgggaaccg

ggccgggata

gcaggccttg
gacatgccac
tggcctgtgg
gagcgccatt
aaagagacgc
cgcttaaaac
gggtccatgg
gacctgcgca
ctcggaacac
tcggacccgg
atcgaatccc
aaagataccc
gatccggctg
cagaaaaccg
gcgetggett
gaaggggcga
gacaacgatc
cgggacctga
aatctggccg
gcagagtccc
aaactcattg

ggcgegeggt

cccgttcatt
gtgccggaca
cctttgacca
aacagttctt
cgacacttcg
tagctggagc
gggtttccga
ccctccaacc
agecgttttgc
catccctgct
tcaaatccaa
ggttgcctgg
gcctgattcc
actgccagcg
tgcacgtaca
acggtgcttg
ctccatcaga
ctggtcttga
tggcggegty
cggacgaccc
acttgctgca
gggegeggea
ggtggctcga
cggccgaatg

ttgcgeccggt

ggaatgctta
gactgtcccc
gcgtgtagceg
aaacgagcct
tgataccgcc
aagcceggegg
tgcgcccgtg
ggaagccgaa
ccgaccaatt
gtccgcgcett
tctgcgtgag
aaacgaacaa
acagcatgcg
attgatccag
attccgaaac
catcttgcga
caaaaacgtc
ggcccacttt
ggatgtgttt
tgaccgcaga
cttgacgtgt
agccgggttg
tctggatatg
tgcgtcagcc

acttgaggca

accgaagccg
ttggcagatc
ttccttgecg
gagcatgctg
acggcctgga
cacgggtgtc
gaattgccgg
gacacagctg
acactgttgt
ggcgctgcetc
gcggagegesa
gtggatttgt
ctgattgtta
gaatggctcc
gggcgecegtt
aagacatggc
tgcttgatcg
cagtcagtca
atcgacgccg
cactggatcc
gatgtgatac
gtcaagaacc
gcgcaggtcg

ggaccggtct

cctgagccgg

11

tgacacgatt
ttgctctcac
acagccacga
gcggtgtcegt
tcgaaggcaa
cgacctatcc
aagctgcacc
ttgatcccga
ctgacgatcc
cgggeggacc
gecgttttctg
taatcctgac
gcgacgataa
gattggagcc
tagtagcggc
agcgcacgcc
gcecgtggcecc
ctttacggga
ccgctctgac
aatccctcat
cgttccgcag
tgcgcgecga
cagatacagc
ccgaggtttg

tcgcatcacc

gtccacctat
ctatcagact
cagcctccga
ctactcaaat
gacaatcgcg
gtttgccaag
cataccctcc
ttggcgtgaa
gaagtggatc
gggacagcecg
cgacacacat
agaacttcct
ccgggatgat
ggacggctca
gaagcctcta
tttggctgac
caaattcgag
cactccgccg
tgaagtgaga
gcgtgagggc
tgtttcccgce
ataccggttt
tggcctggeg
ttatcgcggc

gtccgttcac

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100
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ctgaacgcgg
gcgcaggacc
ccgccgatgce
agtcaattga
gcctgegtca
ctgccgctca
tttgccgcca
gagaccctcc
ataaccggct
tatgcggatc
attctcagtg
tcggtccaaa
gcccttatcc
gcggaagacc
gaggccttgg
cttgtaacca
ccgcgcaaat
aagctgagga
tcaaggagat
tgatactgag
tcgatcatcc
gagccagagc
aaacatgcga

gaagtaccgg

ttatttcccg

aaggactgta
tggcagccca
aggactggcc
gcatcttgca
gcgatgcggc
gcggegtgat
agtctgccga
atagtcttac
tggttccaca
tttttgctgc
actggacgca
agaatttcga
ggcgggegct
ggtttgctgc
acatgaatac
ttgaagacgt
gcttcgectc
tgagtctctg
cgaccacaat
cactcggctg
aagcatcgcc
atagaggaac
tttagctgcc
tttcttggtg

gaacgccatt

tctcataagc
gggagccecga
cagtctgatc
ggcattgtca
caaagtgtct
ccatgcagcc
tcacatgcgc
gaaaaacgac
cttcgcacga
caaagcccat
aagtggtgcg
tcaaattgga
gtctcccact
tgcccgececg
ccagcttgca
cacatctgta
caccggatca
ccggacatga
acgccgttac
gaaatagctt
gccttatcag
ttttaggagt
tgttcttttc
atgtcacccg

tccacgaatt

ggtggcaccc
catctggcgc
gccgeggetg
gatcaattgg
gcatggctct
gggcgctatt
gccgtactca
ccgetttcett
ggcgeectgg
gaactggatg
ttctgccgtg
ttaaagacct
gcggagaccg
ggcctgcetgc
cgctgggaaa
atcggcctgg
tgcttggccc
tcgccgggat
agaactacgg
tagacatgac
cctatatcca
cgatacctta
cgatgtgcgc
gttcgccgat

cggttcggtc

12

gcggegtegg
tgattggtga
acacgcctgc
aaactctgga
caagtctccg
ctgaggtaga
cagccaaggc
ttcttcttgt
attacgccat
gtggacgcac
tcagaccaga
tgagtgatgc
gcacaatctt
tggccggaac
aaatccgctc
aacagatccg
cactgaagta
tgtctgcaac
cctcgattcc
ggtcgatccg
aaaagcacgg
ccgaagccgt
acagacatct
caaacgggtt

tttgccaatc

tttgactttg
aacgcctttg
tgaaatccgc
aatcttgcat
caaacgcggc
cccacccggt
agatgggctg
gctgacttca
ggccaatgct
ccggtcgaca
gaaagccaag
tgaaggctgc
gggtctgatc
gttaaacgat
ccgeggggat
tgaattgccc
gttcctcccg
gtgcttaaac
atctcgggca
cgcacattaa
gaagcggcat
ccaggcggca
catatgccga
tcgaagcggt

ccgcaatcgc

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600
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cgcagcgcat
cccgctacac
cggacgggtg
agaaaacttt
gtggcgggsc
ctacccccgt
cgccttcatc
cctggagaac
tgatccggtc
ctcagttctg
ccacgtgaac
caaagtgctg
cgatactgca
cttgatggat
attggctcaa
tttttctttc
gctagcgaac
cagaagattt
gtgccagcag
atcaacgaac
gctggcacgc
gcecggeegea
cttgacgtag
gaagatgtgt

ccaggctgca

ctcattcccc
catccagcgg
gatcttggct
gaagatcgcc
gagacgctcg
ccaatccagt
cacgccggaa
ttgtcccaaa
agcggcagag
gcagccatcg
gceggtgegg
gattatgcct
aaagatatgg
tttggtgeccg
cattacagtt
aagggccgtt
tcaaggatct
cgtcaatcgg
aacccagtca
actacgattt
attttcgaaa
atttgcagga
cctgecgggat
gggccatcaa

atgcacaagt

aaacacaaaa
agattgtgga
ttggctcagg
gcaaaatctg
cctttcccgg
ccgatctggc
agatgggcta
agatcgcctt
taaccctcac
aagtcccatt
tcacaggcgc
atcagcgcta
tcgacgaggt
actatgacat
cacctctgtt
tcaagatcac
gcgacagegsg
atacgtgccc
tgatgaagtc
ctcgttttat
tattggctat
tcaactcctg
gggcgcctct
catctctgcc

catgagcgca

catccgcttt
atggtgggcsg
ttgggccaag
cagcgacggc
acccggggsec

ggtctggttg

caacgtgttc
gtatcgcaag
gcttcatacc
ccgccagtac
ctcagcagat
tgtcaggaca
tatcgccgct
tgtcaggcac
gacaccgtag
catcacaatt
ttggttgacc
gaagatttgg
tataaagccc
gctcgcgaga
tgggatgcaa
gcactattgc
acaaaacggc

aaacaaatcg

acggagatga
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cgtaccgctg
atgaacgatg
ggagatttca
atagagacaa
gatgttgtcg
ctgataactc
actatgctct
gctcggeagg
ctgctgctcg
atccaaagca
ctgagtgacg
ggtgcattat
gatgtcgatg
ggctttacac
taccgacggc
ttagcaggaa
ggctttcggc
tccgcattgc
cggaggactt
cgatctgggc
atactgaatc
ctcaaaaaac
ttctggacac
aaaccacctc

cttttgaaga

gtgtcaccat
ttctatcggg
tctatgctcc
tcaaacgttt
acatcaccgt
agaacgaaga
atgggaccaa
aggcgggeca
acaccatgga
gcctgaacgc
ccgaccgtgc
tcggcacgcc
aaatcgcctg
atttggcaca
cgagcacaca
atccaatatg
tacggtagag
gggctccgge
gaaagaggcc
cgatatgctt
tctggatcag
cggacggatc
ttaccggccc
tcaaaacgct

caattttttt

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100
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gatgctgtcg
gacaccctgc
tcaggggctc
atcgaagatt
gagcggaaca
tttctagcac
ttggatgcaa
agtacttcgg
caagcatctt
catgtttaac
ctgaaatgcc
cccgccaaag
gaagcgagcc
aattttcaca
cgggtcatag
ccgctccatt
ggtcgtctcg
cagcgtgccg
gctgctgacg
gtcggacttc
atcgctcact
aggcatgggc
agcaatcagc
tctgaaagcg

catttgcggc

aatgcatcga
gcattctgaa
ggctggagca
acaagtctgt
atatttggaa
ggaagtataa
ttaccggccc
atgcctatcg
tatcgcttga
caccttggceg
aaacgccctt
gtatgatgcg
ggatcacgat
ccaccgatct
cgcaaggttt
tcttttgggt
tgtccggcaa
ttgtccaggc
gacaattgct
tgctggtcgg
gtatctgcca
tgtgcgtagg
ctttcagttt
ggttcgtaaa

tggaataagg

agccgectttt
gcegggagsc
atatccggtg
cttggaagaa
atcgcatttc
tatcgttgag
ttgcccgatc
ctaggtagga
gcgttacgat
gttcttgcag
ccattcgggc
cattgcctgt
tggtggcacg
cgcacgattg
catccgctgc
gttccaacag
tcaacagagc
cctgtaatgc
ctctcagata
ttaacatcag
tgtcccgegg
catcaatcag
cctcacgcac
caccccgcat

aaaaaagacg

catttcgaca
cgcttggtca
ttccccaacc
atcggatacg
atggccacaa
gtcacagaca
ctgggcgcat
taaaggtact
taagctctca
ctcaatgtca
caaaggggct
gcgtgtaata
aagcaatcca
tgcggcaacg
attgcgcgcc
taactttagc
aacgagattt
cagccgcatg
ggatttaaat
atcgccaatc
aatatcgaaa
attaaccggg
catcccttcg
tcgagegtgg

gaaggctacc

14

cgcggegceaa
tgtccgatgt
cggaaaacca
aaaacatcac
ccaaccggat
tgatctggac
ctaaacctcg
ttggttcaaa
aggctgegeg
gcaaaggcag
cctaaacaaa
tcaaaccggt
atcaccggcg
cgcagcagga
agatccggct
ccgatcccga
gtcagtgtct
aggctgectt
gccgtcagtg
tggatcaact
aggcggeaga
cgtccgtcac
agttgagcta
tctatcccgt

ggatcccgct

gtttctggaa
tctgatgact
cattgccacc
aatatctgat
tcacgaagga
gtattacgag
ctaaatgttt
cagagactga
cattggttcc
aaagcaggca
aatgtgcgcc
gagggtcctt
ccccttgegg
aattacctcc
gcgctcgcag
tgagggtcac
cctcttcgtc
cagttccagt
cctccagtcc
tcttagacca
gcacattcaa
tcggtaaggc
cagcctgggc
ccacattgat

cccgaaagcec

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600
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gggatcggaa
catcgcctcc
atggatggga

agggtccgcc

tctccctttc
gcgctcccag
ggttctgcca
ggccgcagta
ttgaatgaat
cacgttcaat
cttcgaagga
cttcgaggcc
gcagtccttt
cataagccgt
cagcctcagg
aggctgttgc
gggcaaaact
cacttgtaac
caaccggaat
gtcgctggat
acactttggc

ttagacggta

ggatgcccag

cggccaggac

tttggaccgc

tgccagcctc
gagaattccg
ttttccgcac
agcatcgtcc
ctcggeccgcet
ataagaagcc
cttttccaga
gacctgccag
gaaataccaa
ttcctcaggt
gcggegaaaa
tggatggsgcg
cttcaagact
gtcttgaacc
cgtacattga
cgcagcttgc
gtgctgagcc
cccacggtcg
gcccggagcea
caattccggc
aaacacccgg
tttcaccaac
ttgcaggagc
gttgacgcca

agcgtcctct

ccttccagtt
catgaccaag
gcaacacatc
accagtccgt
tatgatagcg
gtttgatcca
tccgtgecgg
tccgtttttt
cggaagatca
gcagctttgt
tacttgtctt
cgccaaagat
tgcactttgg
ccagtgcgct
ttgatcgatc
ggcgtcccta
tgctgagcgt
gtatgcccgc
agggaggctt
gtcgcaggcg
tttggcacat
gcttcggtta
cgatccacca
aacaccgagc

atcggtactc

gcgcgaatcc
aataaaataa
caggcggtca
atctgtttcc
ccgtcccggt
tgagatgcaa
ctacataggt
gaccagtttc
atgccatctt
cgtagaacga
caatctcttt
cgtacagctt
cacccagttc
gcaatacttc
cagtggcaat
ttccgeceggce
cacgcagagc
cggaatctgc
cttcttcagt
caaggaatgc
ctagcgcccc
cctccatgaa
taagcatttc

caggcggaac

ctcccgaccc

15

cggccgatag
cacccgctcg
tgtggatcgg
tccggtacgc
ctgccgaagc
ccctatgtaa
gttgaaagct
cccggecaga
gacctttgga
tcgggtttcg
gcggatcgcea
gttggcacgt
aaacatatcg
tttaaccgcc
gtaatccgcc
tgagccgacg
gatcatcgct
ttcaaccgtc
gatgagacct
ggaggcaaca
atcccgcagt
ggccgaagct
gcgtctgggg
cgtcteccttg

atatattgcc

ccttatttcg
ccgggtcgaa
ccaggaagtc
tcatcgccga
gcattaaatt
tcgacatgac
cctaaggccg
gccaaacgca
ttgcgttccg
gcatacacgt
actggcagcg
gcggggaaga
ccggeeggag
tcactggtgc
cccagaagaa
cggctaggtt
ggcaaaagcg
aagtcagaag
tgggacagca
ccaggatgtg
ttcgccccect
tcgattacac
tggagtggat

atcctgcgga

aagagccggs

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740

19800

19860

19920

19980

20040

20100
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cctgtgccat
tataggcgtg
cgatcatcca
cccaaaaggg
gcacgeggtg
agcattcagc
atcccgctcg
ctgtgeccgceg
aatcccggag
tcgcagatca
atcaaatacg

ttgagctaaa

ccaggcctgg
cgcggegaca
ggcaatcaga
caactgatcg
atggtcaaga
atgcgcatca
ccagatcacc
ggcgagtcecg
gcgctatcat
gtcccagcac
cgcagatacg
gttgacgcaa

cgcgcagcaa

acggatcacc
gctcacccca
accgcctcgc
gtcatgaccg
cgcaagtttc
gccagcaagg
accggatcaa
ccccagctaa
ccgtgaaaag
tcggcaatgt
acaccagcca
tcatcgagca
cgcagcaacg
tattcgccca
gtttcagcca
aatgtgtccc
taaggctgta
tacaagcccc
ggatcgggceg
ttgaatgact
attaatagac
atcggaatgg
gtcttgggtt

accgaattta

gacgacagcg

aaatctgccg
tagtcatccc
caagatggtt
caaaactgcg
cagccgggcec
tttcatgcag
atggccgtcc
acgcgcgcag
cataccggac
cattaatgcc
gctctgaaga
ccatcaacat
ctggcaaaac
aactgacacc
gcgccacctg
caacatgggc
gtgcttcctc
tgcccatctg
ccaaatcggt
taaacaatac
ataggttcga
gcgaaggcect
attccattgc
cccaacctgc

gagcaccaga

aggcaatccc
gaaaagcggc
tttcaaggcg
cgcacgcaaa
gcaatcgata
gcggatcggt
tgtgccatcc
tgcagccctg
cggcaagegg
gtttgtgggc
gccacgacga
agcgcccggt
ctcctctggg
gagcagcaga
aaccatgaac
gaaatcatca
catccgcaac
gaagtactga
cggccatgga
tgtaaggtat
gatgaaggcg
gtttgagcgc
cgatctctgt
tttgtttgtg

tatcgccgcc

16

ctttaccatg
cgagcccaaa
ctcaggtttt
tcatcgccca
taggtggcct
ccgecgcacaa
gatgcaccaa
aaggaggttt
tgatgggaga
ccggtgataa
taaatcggat
tccgetttcg
gatatcgccc
ttcggtttcg
agcgccggat
taaagaacgt
atactggcgc
gccccctgec
tgggagaaag
tggtgagtgg
tttttattcc
tattctgaaa
ctgcgggatc

gttaacgcca

ggccacagtg

gcaccggcca
tgaccggccg
gcgtatcagc
acccgtaaag
tcgggtattg
ccttccacca
tcacaggtat
cgatcgcctc
tatcgcgggc
cgaaacaacg
cagcttcaaa
actgaattgt
cggaaacagc
gcagtccttc
gcgtgtcggt
ctgtgaccgg
gaaaaacggg
cagcaaacat
cgttcacagt
tttgaaatac
ccgggeaagg
tgactgaggc
ccgacaagca
tgatggcgceg

tgggcgaata

20160

20220

20280

20340

20400

20460

20520

20580

20640

20700

20760

20820

20880

20940

21000

21060

21120

21180

21240

21300

21360

21420

21480

21540

21600


16


caatgccttg
acgcggtgcc
accggatcgc
cttgaactcc
accgtttttt
ttcccgctac
tgaagcgccc
cactgctcaa
gtacatgttg
caagctggtc
gccccaggcec
acctgtccaa
aaatggctat
accagcagtc
agaggcccag
cacacctcgc
tctgtggcat
tcagcgatcg
ttgaaacgtc
ccaagttcga
ttgatggatt
agaaatggca
gcatcgggcc
gcctggectt

tgataaagcc

catcaggctg
ttgatgagca
attgcgacgg
gacaagcaaa
tccgatgctg
atggctcctg
ggcatccccg
atgttggcgc
aatttgggtg
gcgggtatcc
ggcagccctc
atcgtcgaag
gacggcgtaa
tacatggaag
ttgtcctaat
tcggattctt
aacgttgcaa
ccttgtccct
gtattgcttg
tttccggtaa
gggtgcttaa
ggacgcaagc
ctgcgaggac
caacgacgct

tttcggggtc

gtgtggtcaa
cggcgeccaa
tcttgcagga
cgatcatttc
gagcgatgta
tccaggagga
tgattgccaa
aacaactgac
tgggacattt
gtaaacagca
cggtgctgca
actggaacac
tgaaaactcg
gctattcagg
caggtgcgga
gagtttcaac
attggcgcga
actttgacca
cgggtccagc
gatggaatcc
agtcaaatag
tggatgcagc
catgtcactt
gagagaaaca

caccggatct

cttcgaagac
gggcggaatg
taacggcttt
cggcctcatt
tattccactg
atttgaagca
tgtggatgcc
ctccccagtg
ttttgaaacg
tgtggtgaca
ggaggaaacg
acagcattct
cagcgaagcc
ctattttgca
atagcgaata
tggctctaga
atgctcgaat
agtgacttgt
cgttcaatac
accaaatgaa
gacgctgegt
ccaaacagca
gcggccacaa
aacggtccga

ccgccgecga

17

ggtttgagat
gcggcagtca
gcgtcgatcg
gaggacattt
aatgtctcgg
tttctaggcg
cgaccttatc
cgatggcaag
gggeeeggea
cccgtggaaa
caggcacagg

gcgggtatcg

atccttcttt
ctgtccgatg
aatcccgaac
gttcccaagg
cgccaaacag
cgaggtccgc
ggcgtatgtg
gggacaacgc
gagctccaat
gctcgggcaa
agccgatacc
gtgccagccg

aatccgcccc

tggttcaaaa
tcgggctcac
atgtggccaa
cagcggtaga
gcgegtttca
agttccgttt
aagatggctg
aaagtatcgg
atgtgcttag
cggagcttcc
aagcaaaaac
atgtccaggt
tcggccatcg
tgaccccgat
gattttcgct
gaatttctgt
ggaccggttt
gcgataggct
ttgtgccaga
ctgctctgca
ccgeccgegtc
agtgaaccgg
ccctgecegtt
ctcccaaaga

ggtgcaaaac

21660

21720

21780

21840

21900

21960

22020

22080

22140

22200

22260

22320

22380

22440

22500

22560

22620

22680

22740

22800

22860

22920

22980

23040

23100
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accgtttgag
gctgcatgag
aaccataatg
ccctagtcag
atggcagagt
gtcggctgga
agggcaattt
gtgacatgaa
ctcggegtcc
tcagtcaaag
gtctgggect
ctccttgcca
tcgaaagggc
cccatggctc
ccgataacca
gccagcgceac
tcctcactga
gcaaggttcg
aaattgctgc
ccaaagcccg
ccagtggtcc
ccaatgaaag
tttttgccag
aaaccaatcc

caggagattt

agccgcgcag
catcctccac
ttgaactgcg
aactcaaaac
taaaccgtcc
ccagtccatg
ccacggcacc
cagaattgag
cggtggceatg
ctgcggtgat
ggacgeggcec
aaaccaaggc
ggcagegegs
ccaaattgcg
ggcagatatc
cactggccga
tcaaggcggc
gcgaggtatt
cgccaaggat
catcctgcca
gggacgceeceg
ggggattccc
taagcacccc
ccatacaatg

gccagaaacc

gattatcgcg
caatgcctct
gccattttgg
cgtggcgaga
ggactcgggg
aatcggcgcg
agctgeccgcec
taactgggcc
ggctgaaatg
ggcctcttgc
caggcccgat
agcggcactt
ctctggcata
aagcgcctgc
aagctcaccg
agccccgcca
gacatccgta
aagaagtttg
cacacccgtg
ggcttctgceg

ccgcgacaac

ggcgacttgg
ctgcagcgcg
cacagtacga

tggaatgctc

gtgcatccgg
gtgatggtgt
gtgatggaca
ttaaatcctc
ttatctagca
atttgacctg
actccatgcc
accaaagcct
aaatcgagag
agcgcatttt
atacgcccat
tcaccaaaca
agatcaccgc
aattccaacc
gagcgaatgg
acgctcatga
tccagaaaac
ttgcggatca
cggccggaga
gccaccgctg
acctgaggga
cgcccttccc
ctggacttgc
tcagtcatga

accttcaagc

18

cttcctcggc
taccgctctc
gtggcgacaa
caaaccctga
catagttcaa
cctccatctg
cgagtgcgga
gggcttctgc
aactaggggsg
gtgacggttc
aggactgcegg
agaaaccggt
tttcatctga
aggacatatc
cggcagctgc
tcgggccatc
tgtgccccag
attccatttc
gcecggtgttc
cgcagacctg
cactgtctgg
tttcaagtgg
caaatccata
gctgttgtta

attgaaagat

ccggtccagc
aggccgatca

catccctatt

ggacaggcac

atccgggagc

caggaaagcc
ttttggagcc
agcatcgcct
aataccggca
aggcccgegce
gcccagatca
accggctgca
aagatgcgga
ctgcaatggc
cagatgaact
caataccagt
ccgeggegsc
gcgtgactgc
tccggggtct
cccagtcaag
cagctcgatg
tcgaaacagg
cccgcaagcec
gtttgccgtt

ggcctccagg

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600


18


aaccggctgg

ctctgcacct
gtcaacggct
ttcccccgtg
actcggcagc
gtgatcatgc
gatcaatgtc
agcgacaata
ttcaagatca
gttcatttcc
acaaagcaac
taaattcacc
cactgtcggt
ttctcctgca
caccggtact
cctgctgaga
ccgatccagt
ccacatgtaa
cgggtccgat
gaccgcagcc
gaccctaaaa
atctgtccgc
ccccgaggaa
gccgecgatt

CacCaaacacg

atatccaaaa
tccgcatgaa
ttcgcaatgt
ttttcggcca
tccgeccgega
ggctggatac
agtgaggcca
ccgececgettg
gccagatagg
agaccgagaa
gtcccaactc
acagatgaac
gcctggaata
aaccggatta
gagggacagt
ggaccctccg
ttcccggcaa
tctggcaaac
actgtgacat
cgcagcaccc
ccgcgaacat
cagcgcgceca
aaaccgcctt
gcaagctcac

ttttctcctg

cgcccgcettc
agacagacgc
gtttgtaatt
tattttgcag
gccccatatc
gattgtcaat
attcgccgcc
accatccggc
ctgttgcggc
tggaaaatct
cgccatgcac
gattaccttt
gctgecgctac
acagcagtga
ccaacagttc
gtattgatac
tcgtttgcgg
tgcttttaag
aggcctgcaa
cgtcaatccg
tgacctgatt
ggtcaccggt
gtttgttctg

cgatcaatcc

gcaacggcecg

agccggecac
cgcaacggaa
attgaaaagc
gtatttctcc
ccgggcaaat
atgggaaagc
cgaccgttct
gagatgaagc
atccgggatc
gggatccaga
cagtacaaga
ggcacgttca
ggacaattca
atgcgcgccc
agcccataag
tgatggagcg
cagagccgtg
cgccctggat
cgtggtatcg
ctccaaaccg
gtcacgccgg
tttatacagc
cgctgcgatg
ggctggtaaa

gccgatcggc

19

ccccgcatag
actggctctg
gtgaggagca
ggcgegectt
ccagcgagaa
accgcaggsg
atctgccgceg
ggtgcctgcc
gagttccacc
tgtttcatca
cccggaccag
atcagcacag
gccccaagcec
aattcgaata
ctggccaata
ggcgeccccgt
acaactcgaa
atggcagccg
ggcttgcgat
gcttcgacct
ccaaggaact
cggtctgcett
tatccatccg
ggctgatccg

agacgtcttt

ccgaagaaat
gagtgtagcc
cctgaaagtc
tgggctcagc
gcgecttttc
gataagaatc
ccatttccca
cttgatcaaa
gatccagccg
aggtccggta
acccagcttg
cttgatcggc
gcgaacgaat
tgttcgcagt
ctttttcgat
tcaacgattg
tttcacttgg
gctccagatc
ccgacaccgt
cggctaactc
caagctgtcc
tacctcccgg
caagaccgac
caacatctag

cgggtccgtc

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500

25560

25620

25680

25740

25800

25860

25920

25980

26040

26100


19


catttgtgcg
attaacaaga
caaggcctcg
ccgcccaaga
cgcccagegce
cacgaccgtg
ggtttctacg
ttgaatatga
tcctgacgtg
cacgccggcec
taacaggctt
gtcgtccaac
ccatgtggct
atcacccggc
caatgcagcg
ccgcacctga
cccccagtca
tccgggatcc
agtatcggat
gggataaacc
gacctccagc
aacccgeggce
atccccgtgc
actgacctga

atgatcgaaa

cggtaaacaa
gcccgatccg
cccccggtca
tcgcgcagga
tgcacggcct
gcgccacgaa
aattgcagaa
tgagccaggg
aataggatat
gtggccttgc
gccgtetttg
cgtgacgacg
agaaccgcga
tgaacacccg
tttgtcaaaa
gegegecagsg
gtaagcacct
gcaaggaaag
ttgaattgcc
tccagagcca
gatccgcggt
atcagcaaac
tccagcgcat
tctgacagtc

ctgcgatcgg

aagcggtact
ccaaaggact
caaccgtgcg
cttcatccag
ctgcaaagtc
ccaacgttgt
cccggtectg
cgtggtgges
aagcggcagc
tgatttccgt
catcggtcaa
actggaccgg
ccagcgaatt
catcgacaag
cggtatcgcc
ctggaataag
catcatccgc
ttgaaaggac
tcgcattata
gatcctgaac
ctgtgttttg
ggccggtgec
tcagcattgt
ggatgcgaag

gccggeccaa

tccgattgtc
gtcgcaccag

cagactttgc

aaaagcgggc
aagcgcggac
cagccattgt
gtcattgacc
cacttgtacg
ggccggatcc
tctctcatcc
cgcaaggaca
cgaaagcggc
tgcagaacgt
ccgggegecea
gcaaatcacc
cgcttcgtcg
acccgccagg
tttttgataa

ggcaaaccgg

gccctgttgg
gggtccgacc
ggatacttcg
ctggcgtgtt
aggcaagaga

caccggcaag

20

gtttctgtcg
gtgctaaggg
agcagctgcc
ggcaaatccg
cataatcctt
tcaaaagccg
gcaaaaaggt
cctttgggac
tgaatgaccg
acgcgcatct
ggagctccat
atgtgcaccg
gccaaacagc

aggtcaccag

gcaggggcat
ggtgcaggceg
gacacatcca
gcatccgcca
caacgcattc
tcaatcccgt
agcgattgaa
cccatctccg
tccctcacca
ttggcgaagt

ccgataagca

gaccataaac
tgttttcggt
agtcatcact
caaccgtaac
cggggcgeat
catcgaaact
ttgccatcgc
gccctgatga
gcgttggcag
gacgaatgct
cagcgatcat
ccccgaccca
ttgcgaccac
cattctgttc
cgggagccat
gaccgccatg
ccagagcccc
aagcagaaac
cttccggtcc
caacgactga
aagcaaactg
acaaaggcaa
agtcgcggat
agccgacagt

gatcatggga

26160

26220

26280

26340

26400

26460

26520

26580

26640

26700

26760

26820

26880

26940

27000

27060

27120

27180

27240

27300

27360

27420

27480

27540

27600
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ccctgtcaaa
cccgtgtgceg
atgactgccg
ctcgttatgg
ggtcaagagg
aaggcgcacg
tgcggattgc
cgcctectgg
tgcgaaggca
ttcaatggga
gaaaacggag
gtccttgtcc
gggtgtcttc
gttcacggcg
gtctttcccg
cagaccgacg
ggagttcagc
caggtcgttg
gtctggctct
ccggeggaac
ccagttaagt
caacaggagt
ttgaccagtc

ctccagttgg

ctggctgcegg

cgatgcaaga
gtcgaagctt
gcctttgagg
ccctcgagct
cgttcctgcec
ccctgcagcc
ccgtcaaaga
atcaacaggc
tgcaattcgt
tacgagattc
gtgaggactg
aggctaccgg
tgatcatgga
tcggaggttc
gcaatccggg
gttaggccac
ccgtgatcca
atcagataat
agctgtgata
ggataggccg
cgtgcaccgt
gacactattt
attgtattgc
tgcagcaatg

ccggtttgca

tcagcacgaa
ctgtaatacg
cgcactccag
catcacgcca
agcgctggaa
gggcttcata
cgatgtgatg
ttctgaccaa
tttcgatcac
cgtcctggac
gatgccgttt
ccagccgcaa
gccacaatgc
ctggctgcegc
aaagcagcgt
atcgggcctc
acgcagaccg
cccggataca
cagcctcgceg
gcagtgctaa
ggacccaggc
ctgcgectgt
cggtgaccag
cgggcacatc

gggtcaacgc

cgcagccatc
ccgggctgta
gtcagcatcc
gaaagcacgg
cgcatcaaat
gagcctcatt
cacgcaaatg
tggaccattg
gctcgcaggc
aattcgttga
aagcagatcc
tgccatcggc
aatttgccct
atgtttagga
ggccagtgat
caaggcttgg
gcgaaagtca
ggtttcgggg
cgcatcaatg
acgctgcgceg
caccgccagc
cttgcctgtc
cccatccgct
acgtgaaatc

caaatccgcc

21

atgaattgcg
tccttgtcga
cagtcccccg
atgttggttc
gaagacccaa
aaatcatcaa
atcaagacat
gtaagatcaa
gcgecggaca
ggcattccgc
gcgaatgecg
acagtgtagc
ttggtcagcg
ttatccattg
ttgctttcca
cacagcggca
atttcctccg
tcggtagtgt
ccgeegagcc
ccctcggect
ttcctcaagt
agcaggccgg
tccagtcctt
attgccgcac

attcgggtct

ctggecgttgc
tccaaagcac
gcagacacag
cccgttcecget
ttgggcgteg
tcaggatcat
gccggtccgc
atggcaggcc
ggtccaactc
cgttggccgt
cgcgaagcat
cagcgtcgcc
gcaaagcggt
gcgcatagcc
tgatgtcgcc
tcaacatcac
gggctatgeg
cagaacgggt
aatagcgcgt
gcagtgggga
ttcggtggeg
aaagggcatc

cagccaggsgc

gctgatccag

caggacgggt

27660

27720

27780

27840

27900

27960

28020

28080

28140

28200

28260

28320

28380

28440

28500

28560

28620

28680

28740

28800

28860

28920

28980

29040

29100
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ttccagatat
aagcggtatc
ttcttccaga
caatggctgg
caactccgat
agttccgagt
cgacaagccg
gaatttctgt
atcgcccatc
gccagectgg
gtagccgttg
atcgcctgcc
cggcaagtac
actggctgac
tgccgecccgg
cgaagagcac
acgatttgcg
acgaacagcg
atccacgcgc
cagaaacaat
acgtgcgtca
ttcatatgca
agtgatactg
aggaaaccgt

gggtacggcc

gtcttcaacc
agatactgat
accatgcagg
ttcgagcccc
tgcagccgaa
gttggaacca
gaagcggatt
tccggcgtca
gccgegcecat
cggatcgtgt
gaccggccgc
gccactgcat
ccgtcgccat
agcccgatgt
catgcaccgg
atcgtatcca
atcgaactcg
tgatattgct
aacgcaggac
cgttcctgceg
aacccatcca
ccgtctgggt
ttgcgcccat
ccttccattg

gcttcagcgc

gtcccgccaa
cctgcgcaac
catttgtgcc
cactggccgc
acggcccaga
gggtttccgc
ctgcgtgacc
aatcctgaaa
ttgctgcagc
cgccaatcaa
tgtgattgat
cgtccaacgg
cgcggaaact
atttctttgg
cccttaggcet
ccgccaagct
gtgacgacaa
gggtcataga
ccatgtaacc
ggtcgagaag
catcggaaag
caaacaaaga
ttacaagatt
cgataatcgc

ggaccggttt

gaccctcaag
tgcggeceggc
cccggceaccc
atctgaccct
ggaaaaatct
ttgcatctgc
gatattcgat
ggcttgccga
ttccgcatag
tttggcctga
cccggtcgac
ccgcagcagc
ggtgctgtct
gtggatcgaa
ttcgcaagcc
tgggccattg
gactgtcaac
acccgcaaat
tgccttttcc
ttcggcttca
aaaaccaccc
ttcggcgtcc
atcccaaaac
gatatcaccg

agcattgttg

22

tccgcttcat
ggcgcacttg
acggaattca
atcgggcgag
agcttagggt
agcacaactt
ttgaccgagc
aaggcggcca
gtgatagtgt
gcggcaacac
ttgatcagcg
accgccccca
cggegcegacc
acgttgacgc
atatggatgg
aggtccagca
gcttcgcgea
acaccgacag
atcagggccc
tccggcgtta
catttacatc
cagcgatcct
tcctccagat

gaaccggcag

tcaagaagcg

cccgggecga

ttttgggagg

aaatcgcccg
cccaggcttg
tcaacgcgtc
tggccagttg
caatcgcaca
gttcgatgct
ttaccggcac
tgggcacacg
ccaggacacg
ccccttcage
ctatgaactg
ccccagcaat
cgacgatccc
cgttggagac
atggatctga
cgctctccag
aggcggtttc
tccggaagaa
gggctttgcc
tgggcacttc
cttcggcacc
attgcgtgtc

ggtcttcact

29160

29220

29280

29340

29400

29460

29520

29580

29640

29700

29760

29820

29880

29940

30000

30060

30120

30180

30240

30300

30360

30420

30480

30540

30600


22


cggcgectga
aggcacatgt
agcttcaatt
gatcgacgcg
atccgcttcc
ctcctctaca
gggggegeca
gtcgccttcc
caatcccctg
cgcagcgtca
tcccettggce
gtaagcgttg
cgaaaagaca
acctgttacc
cgcatccgac
ctggcggatc
atgggccccc
ccggeeggtt
ggcgcccagt
gcegggetgt
gtcttttttg
caatggaccg
aagttcacgt
cggcaatacc

atcccgcaac

tcttctgecg
aaagcctcca

gtcggatttt

gtcagggcca
agccgctgeg
gcatcttgca
gceggetgge
agaaccatag
gctgtggaaa
agcgtcatgc
ccgccagggc
gccgecgceat
agaaaaagat
tttggcgcaa
agcacgccgc
atagaccgga
ttgctccgca
aaaaccagtg
ccgecgeaac
gcatcggcta
cgcaaacgag
gaggccggat
gccgegetgt
acctgataat

agggccageg

ttcccccagg
tcagggactg
caaaaaacag
tgattgccac
gcgagatacg
agtggaagct
ctgcgtctgc
tttgcggcca
ggggaaccaa
cgeccgtcecge
ttagcgcacg
aatcggcctg
ccagatccaa
agactcggcg
cacaatgaat
ccgececgetge
gttcttgcag
aaacccggga
caccgacaat
cgtcctgttc
acttgccggg
catcggtgtc
cgagcatgcc
gaactttctg

cctggtctgt

agctggttcc
ggatgccaga
tgtggccggc
cgaatccacg
caacaccttg
gcttggeggc
tgctgcgatc
tccggccectc
tcctgecgecg
ccagtaaggc
gcggttccgt
gcctggattt
tccgtccgta
cagatcttct
aaccccatga
atcaccaaga
caaagcgttt
cagtgtctgt
caggtaacgt
ctcttgccaa
ccaggcagca
aaagcacaga
ggccaatgct
atccgagctc

aaacgtgttg

23

agaaggtcca
tctgttaacg
aaaggcccgg
ccgtagtcca
gcaagttctt
ggcgegggtt
aatgccgcca
acgatcctat
tcgcgcatcg
cacgctactg
tcctcgacgt
cccatcgttc
gcgcggtcaa
tcggttttgce
agcgatccct
tctgttgcaa
tgtttgggac
gccaaatggc
ccaccttccc
gtcagtgctt
acagctttga
acctgacagg
gcgctctgag
tgcagcgcca

ggatccgctg

cggttggctc
cgccggeagc
tcacggtttc
ccaacggaac
ctgccagata
caggcccagc
aacggtcacc
ccagagcttc
cattaaccgc
aaagagccat
attgatcaag
cggcgatgga
gattggcaac
gcaagatcaa
gatccgtcgt
gatagtccgc
cagatgggga
gcgccacaat
tccatccccc
gccagegecc
gatcggcctc
tcaaacgtgg
aataggaagc
gttccttcag

gatcgctggc

30660

30720

30780

30840

30900

30960

31020

31080

31140

31200

31260

31320

31380

31440

31500

31560

31620

31680

31740

31800

31860

31920

31980

32040

32100


23


tggaagggca
gcgcaaggcec
caacagcaaa
ggtttcggtc
cgtggtatca
cgcttcgecg
aagaacttcg
acgcccggag
ctcctcgaca
cagggtgtag
gagcgegeag
aggcccataa
agcattcgac
ttcatgcacc
aaaatcgatg
gagctgcagg
attggatttg
caaacccttg
gccgatggcec
cgcctctgga
cttgatcaca
cacaacgcct
ccgcccattg

attcaggttc

ggccagatgg

agctgagcgt
gggtcaatag
tctgtatgta
gtcttggctg
ggccaataaa
ccatagattt
gccgcaagac
cgaaccggac
gtgctgactt
gccagatcac
gcataggcct
gaatatggtt
ccacccgcac
ggagcgtccc
tttgggttga
agcactttgg
gctgagccga
atctcgattg
cgcgggtcta
ttgggcaccg
ccataaatat
acgccttctg
ctcgaaatga
acgccgecgg

atcgccgtaa

gctcctgcaa
acggcgctgt
acaccgaggt
ttgttgccgce
tctecgegtgce
tccgccaatc
catcgggatt
cgtcacgtcc
gcacgccgat
gcaacgaagt
tgagccggtc
cgacggacgg
cgaaggaaga
aggtacgcag
gggtctcagc
tcagccctgce
tccagcacgg
gatcgccgag
cgeccggectc
tatagccgtt
ggtcgccatc
cagggacgta
actggccctt
caaacgccat

gtgaactgga

atttctcatt
cagcggcaag
gtgcccggtc
agtccgcaac
aaatggatag
gtaaactgta
ctccactgtt
ggccaagaat
gcggtgeggc
ctccgctggt
ttccgecttt
aggggsggcag
aaccgcagaa
gcttgtattc
atgcaaagac
cagtccggat
cccctccaga
tttggtgccg
cctcagagca
ggcgecgecct
cgcctccgeg
accatcgccc
gctcaaaagg
ccggacccgt

gcacatggtg

24

ggcccgatat
tctttccact

gatttggctt

gcaatgggtg
gttggcaggc
ccttgcatcc
ggattgctga
tggcgtaaat
attggttcac
gcattttcgg
gcagacagag
tgttcctcga
acgcgaggca
acgcgaaacg
ggagcaattt
acggcctcgc
accggcccat
gttccgtggg
cgggcaatga
ccgtggttca
tctgcaaggc
tcacttccga
ctgtatttgt
ccaagagcca

tcaaccgcca

gagcgacacg
gcggacgcaa
caagtgctct
ctggctgagc
tcagccgecg
agccgtccag
caacccgtgc
accgtgccaa
ggccaacctg
cccaatcagc
tgatcagaac
ctaccaaatg
gtgttttacc
gagttgctgc
cgccagectt
catggccgat
acccgtcatt
cttcgacata
catgatgctg
gcgecgctccc
gtttcagcag
aactttggca
tgggatgcag
gatccgcgca

tactcggacc

32160

32220

32280

32340

32400

32460

32520

32580

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600


24


atgcaggttc
cattggctca
acccgcatag
atccccaggg
ctcttgcgga
ggccgccaca
gtcggtcgag
gcggeegttg
ggcaagacca
cgcggcatca
cagcgacgsgg
aaaaaagagg
gaccatatgc
tggacaggcc
gccgtectgt
ctttccggcec
ctgccctgac
gacacttcgc
gctttcgatc
tccgattgcc
tgcagatccg
cagccaattc
ataaatctcg

cggcggcact

accgtgagac

aaggcatagg
cccgccagac
acaccaacct
cggtaaccgg
tccatggctt
tcatcaataa
aagtaatctt
cgcagattgt
atcacggcaa
acgctggcag
ccgtgegect
gtcttggaaa
gagtcgaaac
aacgcttcag
gccggaacgt
tcgggeageg
tcatcacaga

cgctcaagat

gcaaagggca
gcctgcagag
caaatctccg
aggcattgat
ttggacggaa
tccggcaggt

agaatccgga

acacacgatt
tgccttgcaa
gtcccggcag
cgtcttccat
cggccatgcc
acccgcccca
gccatttcca
cccaaaagcc
tatccaaccc
gcgtcccggc
cgataaagtg
gcgttccgaa
cgtagtactc
aaagaagccg
tcactggatc
ctacccgccg
gggcaatgtc
gaacccgcat
gggccaagtc
cgccatccat
gcaaggacaa
gtcctggtcc
tacgccggcc
gcgecgattgc

aaggatactc

ggcaacacct
tccaagaagc
gccatcttcg
tgcggtccag
aggtgaaatg
cttcgaaaag
ccggtccgcc
agcgatgtcg
gccecgttttg
cgctccccga
gtccaggaca
ctctttttcc
cagtggttca
cttgaaatag
ttgagcgccc
ggtggaaaag
gattttttca
gcggettttg
accgctctgc
aaggctggga
gtccgccacg
gtagtgcaaa
agaggggata
cccgeggeaa

ctgccccgga

25

gcataataac
tggtattcgc
tccaccgact
gcatgctcca
ttgaaaaaca
tgagcgtcga
ggcacttctg
taggcctgceg
ggctctgtcc
cccttccgcea
gccccaaggg
agaaccgccg
tccagatcga
geggeageag
aaggcttgat
ccgttaatcc
atcccgtgceg
ttggcggtca
tcttccccgg
tgcaagacga
acacgcgatc
ccggeecgtcet
gcgtcgttat
tgcaaccgct

ccaggagaac

tggccgtact
cgtacatgac
gggcctggag
ggaacaaccg
acggatcaaa
tgcggctgceg
taatgccgtc
gataacgccc
gcggtttgge
caactgtggt
tctgatgttc
tcagttccat
tttcgtccgg

cgtccttcag

gggcgggest
gggtcaagac
cggecgagsc
gacactgcag
ccaatccgaa
acggttccac
cgtcggagac
caaacagcga
tgatgatttc
cacctgaatc

CCaaaaccac

33660

33720

33780

33840

33900

33960

34020

34080

34140

34200

34260

34320

34380

34440

34500

34560

34620

34680

34740

34800

34860

34920

34980

35040

35100


25


ctgcagcgtc
aaggtcgcgt
acccggaagc
tagcgaaacc
tgtgtccttg
gecgttecttt
ttcagcctcc
cacgtccttc
gtgccaaaac
gtctaccaat
gcececgeecgce
ctccggcagc
atcatggtca
caccggttcg
ttctagaata
cccggtgttt
ctcacgatcc
ggtctgtgct
cacaccggcc
cgcctgtggg
cggcaggctc
gacaccggct
cgcttcctga
gtcaccaagt

tcctgcectg

tgcggttcgg
gattgcaaat
accggctgcc
tcaaacaccc
atctgcggaa
ttgaaggacg
caatcatacg
ggagattggg
ccgtcttgac
tccttcaagg
aaggtgaatg
gactgaaacg
atggtcaggc
acccccagat
tcggccagac
gcatagggag
cgcgecgaca
ggctcttcca
cggegegeea
accaggtaga
ggagccaaag
gccagttcca
ccggcttcaa

tcggtacccg

cgcacggctg

aaatgaccgc
gcaaacaccc
cctgtactat
catcagactt
ccgcagctga
tccccggcaa
ctgcgeccgcec
tgaccttgtt
cggtgaggtt
attgcgccgc
cgatgtcccg
cgctgecttat
cgagaacctt
catcgagttt
atgcgcagag
tcagagcctt
gaacaatcag
gcaccacatg
tttcctttcc
aagggctatc
tccggttgceg
agtggccgat
gagcgtcaaa
tgccatgagc

tttccaccag

cggctgcacc
ggcgectgegc
atgatcgcgc
gcgagtcagc
gggtttcccg
aggcacgcgc
aacccaaagc
gtgtcttctg
gtcccgggtc
gaatgcgaca
cagcagcggg
ctcccggatg
ttccaccgac
ggtaagtggt
tcgggactca
tgccaaggcg
ttcgggaatc
tgcgtttaca
gacggcatcg
ctttaatttt
catctgcaac
gtttgttttg
ggctgtcttc
ctccatataa

cgccgettgg

26

cagaccacgt
gccaattcca
agaaagaact
gccatgccgc
ttcaacgtat
cgtagatcgc
cgcgccagcect
gttttataag
gccgctaaga
cgttccgtca
gcagcttcca
gaaccggcgce
cggcgcaaca
tcgacctcat
atcgttggtt
tctgcgctag
tccggcatgt
ccgccaaatc
accggccgac
agatagggat
agaactttca
accgacccga
aatccttcga

ctcagacttt

gcgegtggat

ctttcaaggc
gataagccac
catctccgga
ttggtaggct
caaaccagat
gtccgtccct
cttccagagg
gaacccgtcc
tgcgcaaccg
ttgcatcacg
ttccggaatg
gatgcacgag
acgggcgatg
cgatgtcaat
ctaaggcccc
ccgcaagcecc
cagcacgtat
cgaatgaact
gccactcctg
ttacttcttc
aaacacctgc
tcgcacaccg

tttcaatggg

gaggggcaat

tgggcgecgt

35160

35220

35280

35340

35400

35460

35520

35580

35640

35700

35760

35820

35880

35940

36000

36060

36120

36180

36240

36300

36360

36420

36480

36540

36600


26


caaggaattc
atcaccgtcc
gcggccatac
tccecgetttc
gattgcctgg
agcgctggaa
tatcctgttc
accgttttcg
gtcgcttccg
ctccatgagc
gtgccgggca
tccagcggcc

gcggeccactg

tgccattcca
aggcaaaggt
cgacaagcag
ctcaaagaac
agtggtcatt
ctgccgctcg
ctgcaggcca
tggtgtcagt
gccggacagt
gccagtgcett
ccagggagsc

gctgcgccac

gccttgecgc
cgttctgccg
ccgtctgect
gaaaagctga
ctgcaatcac
caagctgttt
gggccaacag
gccatccgtg
gccaggcttg
aatcgctgcg
tcgaattcag
ttcaaggcgc
cgcaagtttt
ataatcgcta
ttttcggtga
ctctcatagg
acggtcggtg
gtaatggagt
aaccccatgt
tctgactctg
atgtcgtcaa
agtgctgctt
tcctgcatcc
caggcgatgt

agggcaaacg

cgtggttttc
cagttagcgg
gagcgctgaa
tatgcgtttc
ctgcccgcat
ccaccggttc
aaccgacaga
caccgtaccc
acggggcata
ccgggtccat
cgatcccatc
gccaatccca
cccaaaacgt
tcgecctceggce
ttttcgecggt
tctgcgccag
tcaggtccat
caaagccgag
gttcagcgat
ttcgctggga
tcgccaactg
caaattcatc
tggccaaagc
tcagacttac

cttccaaaaa

ggcgctgcecc
cttgagaaac
agtcttgcag
cgggctgagg
ggcactgatc
gctggggecg
accggtagag
agacgggsgca
acctgcatct
caaggccgct
aatgaagccg
acggtcttcg
ttccagatcc
atccggtgga
atgcctaacg
aaaaccggcc
accgtgggct
gtccgaccac
gtgctccaac
taccggttgc
cgtaccgcac
aatgccggcg
ttcgggtgcc
cccgaaccgt

cccattcgca

27

aagatgatgc
agcattccga
cggccgtcecg
acaaggttta
gcgecggtgcea
tgcaaatcga
ctgtggctgt
gtgccaataa
tcaatagcgc
tcccgacgtg
gctcggttta
gggatctcac
ggggegtctg
gaagtcggat
ggattttccg
atgtcggcga
tcattcagcc
tccgactcgg
agcaattctt
gcgctgacag
atcaccactt
gctgtcgcca
atacgcatgc
tcaccttgag

gcggcatagt

cgtggacaaa
caccttcgcc
gactaagcat
cgccgecaac
gcgcgaccaa
gaagataact
caatcccgat
tcaccgcagt
gccagacgta
aaatgccaaa
catcggtcaa
gtaagcacgc
ggaaacggcc
cgggctgatc
gaagcaaacc
tagtgacgta
ggttggagaa
catccagatc
ctgccgctag
gegeggecegs
gctgeggcecc
gaacccccaa
cgccgtectg
cggctttccg

ccgtttgcecc

36660

36720

36780

36840

36900

36960

37020

37080

37140

37200

37260

37320

37380

37440

37500

37560

37620

37680

37740

37800

37860

37920

37980

38040

38100


27


agcgctgccc
tactgaagcc
atccgcttca
cccgtcgatg
gtcgcccaag
gagatccgca
tgcgatgcgc
cccatcatta
caaaatgccc
taaaagagca
caaacgggtg
cgccgttcca
gccgagcegtc
agccacggca
gtgtgccatg
cggatgccag
cggatccagt
ggtgacgtca
acgcagctga
ggctgaagaa
catcgccggg
gtaggcctcg
ggaaagacca
agtatttgca

tcgcactaca

caaacggcag
tgatccagcg
gccttgtccg
cggccatgac
tcacaagagg
tccgecgtgc
tctgcaaaac
cgccagggag
ttcgatgaca
ggaagttcca
gattccttgt
tatgcctcat
accgccgcct
ttaccgctaa
ccgcatacaa
accggeegsg
tcgecggttcg
agatcaatgc
tccggtactg
tccgtgtctt
tccagcagaa

ccgtcgggac

agttcggaaa

ggttcggttg

ccctggcagt

aagcggaccc
cccatgttcc
caataaagcc
gcgcaacaac
tgctgtccac
tgcgcgetgce
gctgccccaa
agccctcgcec
gccggagatg
gagcagccag
tcgectgttgce
cagattgcgg
tgaaatcaga
cgtgcaccac
gctgecgtac
cccgcagcac
caaatccctg
ggggtaggcg
tcccgaaaag
tttccgccaa
atccctgatc
cacgccagat
agcggttata

ccggaaccgt

gcagctgcga

gaacgtggca
agcaagtttg
gtcttttaag
cgaacgaacc
ttttagaccc
aaggatcaca
tccaccggtc
ttcaaccttc
tgatgctcca
atctcccggg
caccagcccc
caccacaatc
aaagattgtt
ccgcgcagtt
agcacttggc
ggtgtcgttt
aaggcgcatc
cgtgttctgt
ttccagagtg
tcccaaacag
atccgcttca
ctgctgcaag
gcactgtgcc
ctggccagac

accgggcatg

28

aagaaatcca
gcacgcccca
acccccgegg
atggcttgca
aagtcttgta
gtcgctgegg
ccgccagtga
agtttctccc
gtaactcgcg
cattcgacaa
gccagaccgg
tgcaaaaatc
ttggccgcecc
tcgccagcac
gtagccgcgc
gacgtttcct
accaaccggc
ggtccaaccc
cccaactcaa
gattgaagaa
tcgggccgat
ccacgatggc
ttatccaaaa
ccattgcccg

ctggtgatac

gcggcagatc
ccagatcgaa
catgcaaaat
ccgcatctgg
atcggacgac
aagtttcttg
tcagatatat
atcctcgagc
ccgcctgaga
gctgggectg
aaaacaaacc
ccgtcccttc
gtagatagtc
ccgaatgtcc
cgggcgttac
gcccaagtgc
catcaggacc
gtacacaaac
atggcaaaga
cgcaatcgag
tgatttcggc
tcggtccata
ctggcgeggt
tctctcecggg

gaaactcaac

38160

38220

38280

38340

38400

38460

38520

38580

38640

38700

38760

38820

38880

38940

39000

39060

39120

39180

39240

39300

39360

39420

39480

39540

39600


28


cgatccatct
acacggctga
aaactgcgcc
gcccacaaca
gccttcaccc
cgcagatgag
tttttcaaac
ccagtccaga
atcggccggt
tccggcctga
tgccacaaac
ctgttccaat
gataacttga
cggcctacct
attcgacccg
aagcactgga
cgaaatcagg
tccaattacc
cgacttgatt
ataaagcgac
gccggtgceca
cgccteccgeg
cccgecgtga
agcggcagac

tgcccgggcec

ggcctaccgg

acccagacga
gctgetgegc
acatggtcct
ggctcgttct
cggeggegea
ggataggcgg
agagcacccg
gtcgtttctt
tcaccgtccc
gccagtctaa
gagggcagtt
tcaagctggg
actgcagccg
cctgcgccaa
cgcggccaat
ggattttggt
gccttgatca
gatcccaggc
gtgaatgctt
tggcactcga
atcaaccggg
ttttcagaag
aatggcttga

gagaacgtct

tacaatgcac
tcttgtcaaa
gcgcgatctc
tcaaaaaccg
tatgtgcggc
acggcatttc
gcaggcgcac
agacccaggc
cccgggatct
gcaatcggcg
acgccatcgg
catcgecctgc
cttcggttcg
tccttgtttc
aagaactgac
cactgccctt
cttctgaatg
gcccggctat
cacaatgcgg
gtttcagccc
tatatccaac
cctgggcaag
aaccgcggat
gcaggactgc

tgcagcggcc

cgtcagatcc
tcgccaggct
cagataggcc
ttcggcgecg
cagcccgaaa
tccggcaggc
ttttgccgga
ctcagccaga
gcgcctcegtc
taacgacgcg
gtcacgcccg
aaatccttcc
ggctgaaagc
gggaagatat

gcctgcacgg

tcgggatatg
cagggttggg
cccggecgct
cgcgeccctceg
gttgatttct
cctgcgegga
tggattggga
cactgcgagg
gccaacccca

atcttcgcag

29

gtggaacctt
tcacggtgag
gcgecgggaa
gtcagcgtta
cccgattttt
gcaggaatcc
cggttttcgt
tcaggcaagg
ttgacacatc
accagtgatc
gtttgcaacg
agatgcgcca
gggatcagca
tcctcaacca
cgcggaaagg
aagaaaggcg
aaataacgcc
gtttccgegt
ggagtcttcc
atcgggtctc
tctccgectg
gctgtcagag
attgtatcgc
tcacctcgga

agcatgccga

cggtcacagt
aaacgtccaa
gcatggggac
gatcataccg
tacgaaacac
agcaccggceg
gaagcgcaga
gctggctcaa
ccttagcaaa
caaccgtgtc
tgtaggcaat
gcaaatccaa
taggccgatc
cgacatgggc
tctgcccatc
tctgctccag
cagaacgcaa
ggccgatatt
cgagggcegtc
ccaactcagt
cgtggccatg
acgtcgactg
catcacgttc
catacccatt

ccttggaata

39660

39720

39780

39840

39900

39960

40020

40080

40140

40200

40260

40320

40380

40440

40500

40560

40620

40680

40740

40800

40860

40920

40980

41040

41100


29


cataatgtgc
accttcatgc
agtatcgatc
gaacatatgc
gtgggcgtaa
acttggagca
ctggggatcc
atctactgcc
atcatagatt
ctgctccagg
ggccagaacc
catgtcttcc
aatccaggac
agcacgtttt
ttgaggaacg
ggcgttcttg
ccgtttcatg
cgtgtcaaaa
ttcaaattcc
agctcggctt
atcgagcatc
agtatgcctg
cgccgegaca
gacaaattgc

ddaadaagaaa

atatccggtg
tgcagggcca
acctggctcg
cccaagctgg
tcctggagat
tagcctgctt
atcagctccg
ggggcrgacsgc
tgccgccagt
tgcgactgca
gcaatcggtt
tgatctgtcc
gctgectttt
tcagcacggc
cgatcagcct
gcttcgaaaa
atctcggtca
cggtcggaag
cggccatctg
cgatccggceg
tcccggtaat
cggctgtcaa
aacttctgat
ccctgcagac

agattgttga

tcagcatcag
gcaccgegeg
gcccggtaat
tcaaatgaag
ttacgccgat
cgcccagcaa
cctcacgcegg
cgccatattt
cccagcecgctc
actcgcccaa
caaaagcaga
ggaattgtcc
tggatcggga
gatcaggcaa
cacggcggta
agaccgtagg
cgatgatcga
gtatcttgag
gcaccgcaga
ttcagcagcg
agcgcgcatg
cgaagtagtc
agccaagggt

gcattccatc

ggttgegtgg

attggcgcca
atgcaccgct
gtccagcatg
tgcctcgatt
aaaaaccccg
ccggtatgca
cgacaagcca
gaccttggta
ggcaggaatc
atctgcgctt
cccgctcacg
aggctgcgcc
cgctggcact
cgccagcegga
gcgtccatcc
ggcaattgaa
atccaccccg
acaggegecg
ccgggatgtc
ccggegegac
gcggataaat
ctgacccaaa
ttgattttca
gcccagececg

aacgatatgg

30

ccggcaatcg
atgagtgagc
aatgacaaac
gatcccgccc
accggacggc
ctttggataa
aaataaagcg
aactcgcctt
tctgtaatgc
tgagcgaacc
tgtggeettt
aaagccgcct
gtacggctcg
ttttgcggag
aagatttgag
acgccgagca
aaccgggata
acaacatcgc
tcctgccccc
cgttgtcggg
ttccaaaaat
tctggatcat
aaggctctca
gccgcagegt

atgaaaagat

ccatctcgca
tggaacaggc
gattgggaca
gatcaatcat
cagcgatcga
aaagccggtg
gatcgaattg
ttccgggatc
aatcgtctcc
ggccatccat
caactgcccc
tcgegettgce
tctecctttgg
ctttctgaga
ccaactcctt
tgtccgaaag
acggcgataa
ccacagtatc
ctgccccata
ttcagtcgtc
caacttccca
cctgggettt
cgtaactgcg
ttacaaagcc

ctggaattcc

41160

41220

41280

41340

41400

41460

41520

41580

41640

41700

41760

41820

41880

41940

42000

42060

42120

42180

42240

42300

42360

42420

42480

42540

42600


30


gtctttccag
atagacgatt
gaaacccgcg
cgaattcatg
ggtgccatcg
cgaggtgaac
tttcggataa
ggcatccacc
cgcgatctgt
cggatacggt
gtcataccgg
gatccaagtg
ggaccggata
cgggaaatcc
tcttccgcag
gtcatagtca
gccaataacg
cattgaatgt
ggtgtccctt
gatagacgca
atcagcgaag
ttccagatgg
ttcccgacaa
ggtttgagac

gcgeccggect

tcgagaatat
atgtcgatct
acatcgccga
atcggatggg
aacccggcca
ttggtgccga
tagtggtaac
gccacgtcgc
gacgggttct
ggtttcgggt
cgggttgccc
acgccagtat
tagtccagca
ggcacttgtg
ggcgeatcgg
atcccgectt
caaaccgaaa
tctctggaag
gcggatcata
ccacttcaaa
ccggccaagc
cccgcaagac
gccgecccctc
cacctcgcaa

gggctaatag

ccggatcgat
cagcttcgtg
ccgtggcaat
cagcgtcaat
gcttgaacac
gctgcaacat
cccggegtgt
accctgaatt
tgtaatcggc
agtgcggcac
ctgtcgacag
tgcaatgggc
tcatcttgtg
tattgaactt
tattccagac
cggacaattc
gagccgatgc
cgctccaagg
aacggtgacg
gtgcacgtcc
aacttgcgcg
ccgcacatca
atccccgtag
tcgecggcagc

ggccagtgeg

aaaggggaaa

cccgtctttg
atcgccatgt
cgggtgatcc
tttttggata
ccattgcggt
gctgtgatgc
accagcaccg
tgtgtgcaac
ccgectgegcc
ctccacattc
gtggtcataa
attggggtag
cggcgaaatc
accgccaaga
gcgecccaga
ccgegttgcc
gacagtgaaa
tcaacgttca
gaggtcagcg
gtctccagat
aaaactgcgg
agggctgcta
cggacaggtg

tcagttgttc

31

tgacggtcat
aaacgcacgg
ccgatatgat
ggcgcaggca
taggccgagg
gtcggtttgc
accgagacag
atcaccagga
acctcccctg
ccgttgcaga
cagccgtcgc
accccaaaat
gccggataat
aggtgaagcg
tcgetttcett
cctatcccca
gtcatgcctc
actcccgcaa
agtatcccgg
gtgctgtgct
ccgaaaggca
gtgcagacaa
ctccctgegg
ccggaaagct

cggeggettc

agccggtggc
ttagatcatc
aaagtatctg
aaccgaaatc
tttcctcttt
cgtcgatgaa
catgatgcac
ccecgtttgec
aaaaggttcc
cagcaacaat
cgtccggttc
gccgecgcata
gatccggcat
agggataagt
gttcataaag
agggcccgcec
aacgccctcc
gatcatgagc
atccggatcg
tgccagcgtc
ctgcacggaa

tcctttcatg

ggcggaaaca

ggaacacggt

caccgccacg

42660

42720

42780

42840

42900

42960

43020

43080

43140

43200

43260

43320

43380

43440

43500

43560

43620

43680

43740

43800

43860

43920

43980

44040

44100


31


agcccctgat
tgcggagctc
gecggeeccgce
acgggceggat
ggggraggcec
ggcagattga
tgacaaaaga
ccggaaatct
cctggtgttg
agcgcgagcc
agctgttgat
tgcaaggacg
agctgcgcag
ccgaatgcgc
ctctgagtat
tggttcaggc
accagaccag
ctgtttggtt
tcgcccaatt
ccggectgtg
atgccatttg
tcaccgtcct
ggaaccatgc
ccggettgtc

agtgccacat

cggcagacaa

cccagacaat

gggcggectc
gcgeaggegt
gggcctctgg
tccgeccgeag
gttcggccaa
gttgcgacat
aatcaaatgc
tgtgggtgaa
ccgeccgectc
attctgtctt
gcgagtccgg
tgaccgaaat
tcacataaag
tggcgggcag
atgccgcgaa
cccgttccgce
ctgtgcccgt
cctggacccg
tatggccatc
cacgcgcccg
cgttggegeg
ccatgccgat

cgcattcacc

gatgcagatt
ccgggacagg
cagcatatcc
gtctggctct
cgcgtcaatc
actgcacggg
ttcatgcaga
atccggcaga
ttccaactgc
tgcatgccga
gggacttttc
cgccgacaag
agcatcctcg
caggcgactc
cggagttttc
acggtcatgc
cgtgtgaccg
cccggaaaag
gccatgggeg
gcgcaacaaa
atagttggtg
cgccagagat
gacatcgaac
gtaggcatcc

tgcgcgcaaa

tcgttcggat
gtctgaacgt
aaaccaggag
ggcagtggtt
cagcagcgat
aacagattga
gcttcacggc
tcaggttctt
cgggcggeat
ccggtcaaca
agataagctg
gaaataacat
atcagcagat
cggccggeat
tgccatccaa
tgcaaagcat
aagttaccct
acatcgcgca
atgacccagt
tccacttgtg
ccgettgtgc
ttcagcacca
gtgtagcatt
tgcgagacca

ctctggcagg

32

ccggtcgaat
cacggttcag
agaggtccga
tgacatacgg
cgcgttcgaa
cccagggtat
tctgcgectt
ccgggacgtg
cttgcagatc
gggtcaggga
ccaacttgct
agttccgctc
ttacattggt
gcgegegags
gcattggact
gtacagcccc
tggtcgtggt
gcgceatgggc
cgatttcgtg
actgtccgct
ggatcaccgc
gtaccgcaac
tgccatctgg
tcaggttcac

ccatatgggc

ttcagaactt
cacatttgat
aactcccgaa
cccaattgcg
cacatagccg
cggatgcccc
ctccagaagt
tccgcggtaa
cttgacgacc
aatggctgcc
agccatggct
ctcagacggt
tccactgatc
ccaatcgcgg
gggttggtta
tatggcactg
cacggcaatg
ttcaaccaaa
aggttttact
tggggecegtg
ctgtatcggg
cgcttcgcecc
cgagagcatg
cccageggcec

ggccatcaat

44160

44220

44280

44340

44400

44460

44520

44580

44640

44700

44760

44820

44880

44940

45000

45060

45120

45180

45240

45300

45360

45420

45480

45540

45600


32


ccggaggaac
agccgtgctg
atgtaatcac
tctggaccga
cgcggatcca
ctcagaccgg
ttggcttcgt
cggccctggt
cttgttccaa
ggctgagtgc
ttgccaagtg
ccaatggacc
ttatgcgagc
acggtgagaa
tggtcgagcc
gccgtttcca
agatacaggc
accgccagaa
ttggccattg
agacacagga
aatttggggs
ccgcttcttc
tcacgcacag

gcaccaaggg

acaagccgcg

aggctgtatt
ccagaaccgc
tgccatcttc
gggcggeact
tccgctcagc
gaacttgtcc
aaattctgcg
ccagaatatt
tgattgcaat
tctccggtgt
tcgecgtgact
gggcaaattc
caatctctcc
catcacccgt
gttcggcgtt
gcgcctgceat
tctccgactc
ctggaagcgt
cataatcgcc
aatcggctcc
caagcacact
cggccagatg
tatgaagtgc
cgcatagctc

cggacacggt

gagggccagt
attatgcgcg
aacgccgaca
ttcgagcgca
ctccagcgga
gcaccatctg
ccaatcgaac
ccataagcca
tgcatcgtca
cgttactccc
gaaaaaaact
tgaaagagcg
cgatgacatt
ctcggeggag
ccctgaaaga
ggcctgttcg
cgcatcggca
ttcgttattg
tgaccccagg
tgaatttgtc
gtcaaacccg
gaacgctcca
ggcgatgtcg

atcaatcagc

gcgagccagg

gcgggaccat
cctgtcaggc
aaacttccaa
agccagcttt
gatatttcga
ctgttggtct
cgctccgggg
cctacatcac
gaaacagctc
acaccaattt
gatggtgcca
atggaatcaa
ttcagttgat
ggtttggact
actagggttc
ccttccagceg
agccctctgg
tgctcggetg
tctcccagca
agtacctcat
gaagccttag
tccagtctgt
gtcacatcgg
gcccgatcect

tgccgcgceca

33

ccaacccgag
taatctgatc
cccgttggcet
cctgcagcag
aaaacagcgg
tacctggtac
tcacttcctc
gegegeecegs
tgggctgggc
cggacaggtg
agtcgatatc
atccgaaaga
ccgccgctag
tctgcggtgt
gggtccggec
gcacttgacc
cacgccagag
caaaggcgct
ctgccgagct
gaaggttctt
cctcaatcag
cccaacggga
ctggtagata
caggccctcg

aaactgaccc

aaaatacgat
ggaccgcttt
ggccaggtgt
gtgacgctgc
atcgaactca
cggecggtgtt
aaccgcctcc
aaagcggecg
aaatgttcgc
cgcagcaagc
aaagcacgtg
ggcgaggttc
agacttcaac
geecggeaagsg
ggtaaagacc
gctgctcgcc
cggccattcc
ttggaaacga
tgaagaaaag
cgtgeccttgc
cggagctgcg
gaaaatttga
acaaacatct
gccactcagt

gaccgccccg

45660

45720

45780

45840

45900

45960

46020

46080

46140

46200

46260

46320

46380

46440

46500

46560

46620

46680

46740

46800

46860

46920

46980

47040

47100


33


gagccgecga
gctttcaacg
ccggctccegg
ctgccaaaga
ccaaccaagg
aaagactgcg
gccacgceggt
agcaaccgtg
agatcttccc
agtacccgtc
gcaaactgac
ctctctgacc
cgcccctcac
ttcagaactc
tcagacagtg
tgcccttgceg
gccagacgtg
cacaaggtgt
atttcgggtg
aatccaggtt
accccgaagc
ccgcgcacca
tgcggatttc
acgcctgcag

ccgtcccggg

caatccaata
cccgegaggc
cggtcatttc
caatcgacac
catccagcca
ggcgcetgeceg
cttcatcccc
cagctgcctc
cagcgttcag
caaccggccc
gaactgaagg
caatccaatg
gtttcggcgc
gagacaactg
cgatacctgt
caacagtttc
ctggcaaccg
cctggtttgc
tgcgcgcaga
ccgtatcagt
tgcttaaacc
gagacaaggsg
ctgcgatccg
cagcctccgt

cgtcgagccc

aacaccgcga
acaaatttgc
agcgagcgcea
gttcagatca
agcgagatct
gccttgcegec
cagcaacaag
gctgttttga
gtcggcatcg
tgaacccggt
gagtgcggca
cgttatccgc
cacctgggcc
ccctttggcec
gatttcctct
aagcaactgg
cgcccggeca
ccgcagatgc
caatattatg
cgeccggcetct
ggcacgtcgc
agtttcatcc
attgtgtcgg
gtgtccgaca

caactccgaa

tgccgccacg
ctctcttcgc
tggcgcacca
ggtagtgctg
tcaggagttt
aacgcttgaa
agcacatgtg
aggtcttccg
gccgecgaca
tccagtaagg
gcagcatctg
tcgaacggat
caatccagat
agccagactt
gtttcaccca
atcgtctcgg
acccgcagceg
tgcgcaagat
atttcggctt
tccaatacaa
ggtgccegggc
agatccagat
agcatcaaga
ttcgccttga

agggcagctt

34

gagtttgaac
cacgataacg
tgacagtcag
agcggcaaga
ctgcatgacc
ggaggtggat
aggctggttc
gctcgggegt
tgctttttgg
gtgacggctc
gcacatggag
agcccggcag
cagcgcctgc
caatgagatc
gggtcacatt
tcagactcga
tgtgcgctac
cacctgccat
ccgctggcega
gatgcgcatt
ctgacggcca
agggattggg
gcagttttat
cggaccccag

ttaggccgtt

atccggcggt
aacacaaaca
actggtgccg
acgttgcacg
acatatcatc
gattgggccg
tagccaggac
cagccataag
cgccagaacc
ccattcttcc
cgcttctggg
ttcgatcctc
gacccaagcc
tggcaagtct
ttccggaacc
tgtttcaaag
atcgctgaga
ctgcgcccga
actgcctggc
cgacccgcecg
atcgaggctg
gtcacgtaga
caatgagaca
ccagattggc

gacttcaacc

47160

47220

47280

47340

47400

47460

47520

47580

47640

47700

47760

47820

47880

47940

48000

48060

48120

48180

48240

48300

48360

48420

48480

48540

48600


34


gggtcgccca
atcccggccc
gtcggtgagg
cgatcaccat
gaacgcacat
attccggctc
gccagcgeca
agcgaagaag
gaggcgcgat
tccecgggect
gttcgactgc
gtttcgagca
aagtgtgcgt
ttatcttcat
gagataagat
ggcagtttcg
accgaaggsg
ttctcctggt
tctggctcca
ggtatctcaa
gccagttctg
accttttgaa
tctgattgat
tattcaaatc

cgggtttcgc

actcggttcc
tgcgaacgac
atgcacgccc
cacgctgagc
aaccgttcgc
ggctggaggc
tgtcgcacat
agcaagccgt
tggcaacgag
ttgccagaag
ccgaaacaga
tgagacgtaa
gatcgaaaca
cgggaccgct
cccggectgce
ctgccatgcc
ctttgccaat
ctacaactgc
gagttacact
aaaagaccgt
tgaagctgat
ccgggatatg
cagcttgttg
ccaggaaccg

cgcttgccag

ggtgccgtgg
atcaacaatc
gccatgattc
atctgcaaga
acgggcatca
taaagtgatg
accggccctc
atcgattgtc
aaaagaaaat
ttccgaatag
atcgggtgca
ctgcggatcg
cgccatatcg
ttgaaatgcg
atccagagcg
aatcaccgca
tgaaaccgaa
ccgecgetggt
gtgatccttg
cggcattaac
ggaatcgaaa
ctgaactttg
ttcaacagcg
ttcgcgaatt

agcacgttcc

gcttcgaaat
agttcttttt
tccccactgg
ggtttcaata
aaactcatgc
cgtggtgttg
aagctttcag
tcgctcggac
ggctctgetg
tcgcaggtcg
acacccgcat
agcacttcag
gcaaggaaac
cgccagtccc
cgccagaacg
ataggctcgg
ccgtcgaaac
gcaggcgatg
gccagcttgt
cgcaggccaa
ccatagtcag
gcaaccagat
gcgggctcca
tcctcaggca

agcgcctcaa

35

agccaatcga
gagcagttgc
cgcgaatgac
agaccgcgcec
accggccgtc
cgagtatgtt
tcgegeggtg
cgtgaagatt
ccgaacgcaa
caactccggt
tttcaagcgt
cttcagcagg
caccccattt
aacggtctgc
cgtcaaggct
ccgtgtccat
cggcgectgga
taacagaaga
ctgccaaagc
acgcggaatt
atagcggttt
cgcgaagccg
aaacgttgtt

ggccataggc

ttcccgtccc

agccggatcg
attgggtgcg
gccaagcacg
aacaccttcg
ctcgcttaac
taccccgcca
aatggcgatc
gaagaaatat
atgcccggcc
gaagaccccc
ggcccagaga
cgagatgccg
cagcgcagat
cggcacttct
ctgaacccct
cccececggttt
ccgaaccggc
cggecttttt
cgccagatcg
cacctcattc
gtaccgcgtg
ggtctccagc
ccctgecgga
gacaacgagc

atccggcatc

48660

48720

48780

48840

48900

48960

49020

49080

49140

49200

49260

49320

49380

49440

49500

49560

49620

49680

49740

49800

49860

49920

49980

50040

50100


35


ggcaccattc
ccgecttgec
acttggcctt

gcttgcccaa

ggcagttcgg
cgcgeegecg
tggatcaccg
gtactgcaat
tccgectccgg
taatgccttg
ccagcagcga
ggtccgctct
aggcctgacg
ctggcgggat

tgatcgggga

aacttcagaa
cccggaaatg
accggatcca
cctgcaaaca
agaccgcgaa
acgcgatccg
ggcagggtag
tcttctegcet
acgcgeeggc

ttacgttgct

cggtacctgt
agaggggcca
gccgcagttc
cattccccag
ccgtggettc
attcttgccc
catcaagacg
ctgtgacatc
acggcggtgc
ccaggatacg
agtatgccgt
ctgtcaatcg
tcagagcgcg
gttcaagacg
caatgagcag
tctctgcgaa
ctgcccgcaa
ccggcgcagt
gcagctgatt
gcgccagaaa
cccccggtgg

gggtgaattg

gggtctgaca
gcgcccccat

cggccaagct

ccgcatcata
ggcaactgaa
ggcaaacaca
tacgccggceg
gtccagcgcc
tttatcgcgc
gccatgcttc
gccttgcaag
cgaacgcccc
cccaatcccg
tcgggaagga
ggacaacatg
atcagataga
aaggcaccgc
gaccggecegs
cgecgttctceg
cgtggattgc
accgttcatc
ggggeecgec
gaccgaaccg
gcctttccegt
cgtcaaagag
ccagacgaca
ttctgcggac

catcagggac

cgggegtttt
agactttggc
tccagatacg
acagaggaac
cgggttcccg
aataatccgt
gccaagatgt
tagagcgcgc
gtgaggacaa
ccaagaccgc
agtggaattt
ggcagctgtc
cttccaggaa
atgaacccag
gcaccccgta
accgtgtcgg
cgatgcgcgt
agcggtggac
aattgctgct
ttgtcgtcac
geegggegea
ccgatcccat
gctgccagga

tgcacccggg

gggcegtggg

36

catccgtcat
catggcgttg
cgttggcgca
ataacacgaa
ccagttttgg
cttcaatcag
cccgegecaa
cggtttccgt
ccecgttgtcc
cggtgatcca
cgcggaccca
ctgagttcaa
ccagcaccgc
acagcgacga
caggatcatt
acaggacacg
cggtttgcegt
tgatttcttg
tttcagacca
acagatccaa
gatccacaag
aaggcatcgg
gagccccatt
caagcgcgcc

tagactgcaa

cgccatgcca
tccgttcaag
cgcatagtcc
ggccttgagc
agcaagaacg
cccagctgca
caatgtcgcg
gagaaatgct
ggcagatgca
gatcacgtca
accgttttgt
tacctgcttt
ctgcgcacag
agccagactt
cgattggaca
gagatccgcg
cacgaacagc
ccagcacgga
gacaagttct
atcgagagtt
caccttgtcc
caaagtggac
cagcactgcc
actcgggcca

tacggcatcg

50160

50220

50280

50340

50400

50460

50520

50580

50640

50700

50760

50820

50880

50940

51000

51060

51120

51180

51240

51300

51360

51420

51480

51540

51600


36


catgcgeggg
ctcgggegceg
ccatcaagag
tcgttgatac
tccagcagcc
gggtcctgeg
gagtacagcc
accaagccct
ggtccagcecgt
gcgacaatgc
tttccgecgt
gtccaatgga
tggcatccac
ctggcggagg
ccggegcaag
ccagatccac
agcccgtgtt
gcacgacagg
ggagtgtatc
gttccttggc
gcgcaacgcc
ggacggctgt
gcacttcccc
acagttcggt

tccgcagagt

atgtcagaac
tgaaagcagt
tgatttccaa
ggagcggttg
ggtcaagaaa
catccaatgc
cgcgcatttg
cgecgeegttg
ttcaagtgaa
cagtgtcgcc
cccgggeagg
ttttagtgcc
cgccatctca
gccttccaac
actggacaac
cggagcctca
ccgecgctcect
ccggeeggea
atgaccggat
gaacggatac
ggaccagtcg
actagacggc
tgaccaatct
ccgggttgtc

atgtgcaata

gaatggcgtc
atctgagccc
ccgcccaccg
cggaaagacg
gaacgcgacc
gatttcagta
caacgctgat
cgccgegacc
aatggcaaag
tgccaggcgc
ttcaactctg
ggtccatgaa
tgggctgaga
ggtatcaacc
gcgtaggatc
acggtcagcg
gtcaaccggg
atccggtgat
ttgtccctat
ccaggcagat
atcggagcgc
gcttcaggct
gccgeccagtg
acaagaaacg

tccgccagga

tccgtccggc
ttctcatggt
gtttgttgca
atattgcaca
ggaacaatgc
accgcgggtt
gtcccattgg
agaaccggac
cagccggtgc
catcgagaag
ccagaatttc
caacacctgc
gcecgegegeg
gcccttggtg
cgtcctgatc
gtaccggcca
ccaaggccaa
cacgcaacca
cctggtcctg
ggcagegctg
ccgcgaccca
geggeecegsce
ttcctgecgc

ccgcacggca

gcaggtccgg

37

gggcgtcgag
ctgcctggca
atagcgcagt
gtgcgccgtc
ccgagtggtc
tggcaacgct
gcaacagaat
cctcccgagc
cgggttattt
cgcaattggc
gtccggegtt
ttcattcaat
aattgatggt
atgcacctgg
aaagcttttt
taccaaatcc
ggcaggataa
ggattcttcg
cctatcagat
tccgecgccac
ggcttccget
acgcgccgtc
caaaccttta
ttccatcgcc

cacattttcg

atctacaggc
gtaacgtacc
ggcccggecc
gccttcgagg
tttcaaaaac

gatgggccgg

ttgcaggtcc
ggggcatgaa
ggatccgcta
ataacaccac
gcccagactc
gcaccgtata
aaatccaccg
ctcgttccgt
gcctcaatct
tcaaaccgcc
gcaacaccgg
ccgttcaagt
cgccaatacc
ccctgatgca
tgcatggata
catttggagg
aaacggtcca
atccggccag

atcttccgtg

51660

51720

51780

51840

51900

51960

52020

52080

52140

52200

52260

52320

52380

52440

52500

52560

52620

52680

52740

52800

52860

52920

52980

53040

53100
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ccagagcccc
cctgectgegg
tgacaagatg
ggccatcacg
ggttgatcag
tggccatgag
ggcttttgac
tgaccagcgc
catatgaaat
cctgagctgc
aggctcggat
gcaccaccat
ggcaatggcc
ccatcaccgc
cgcaagccaa
ggcctttgag
tgaatgtgtc
cggccagcecc
ttaggcgctg
gatcaaatgc
ctttgtcttg
ccaccccgtc
cggccatccc
tagttacctt

gttcctcaat

ggcttgcaac
gtcgccgacg
cgegttggtt
ccgggtccaa
cggattgagc
cacggcaatc
acttccaagg
attcgcttcg
ccgeegegga
accgctgggc
gaccccatga
gccggecgcet
ggtacgggtc
gaaggcccca
atgcagagcc
atccaggaaa
gtgcacatac
gcccggatcg
gtgcggattc
atcacggtct
tgacaccttt
gatcatattg
gatgaccgca
tggctcaata

aaagctgcac

tgcaggcgtt
ctaacagttg
ccgectgtgcec
tccgacgtct
gatttaaagt
aacccacaaa
gcgcagcetgc
accgggtctc
tctatgtcga
gccgttatac
atcgggtcac
tcggacatca
agcatctcgg
ccagccagcg
acaccggaag
taggatatcc
ccgectgggcet
atcccagcat
atagacgccg
tcaagtatcc
tcaggacgca
cgccagagceg
ataccatcgt
tctgtttcag

aaccgtgcca

ccacatcctt
gcgaaacccg
cgaaggaatt
ccgtcaaagg
gcctcaactc
cccctgetgce
ctggtgtcaa
ccaatttggt
aacggctttg
cgttgctggc
cgtcgtgcac
ccatgccgtc
tctgggccag
ccagatcgca
aagagcaccc
gcgaggcaac
cgcacccgac
cttctagggc
cttcacgcgg
cgccccaacg
tgtaccgccc
tgtcgacgtc
cccagcgctc
acattgcacc

cagtcgtatg

38

ggccgaaagc
caattcgggc
taatgccgcc
atagaaagga
aggcattttg
cgcggegcta
atcatgcggc
gccggttcca
gacatcggaa
accatcttga
cgccgcagac
cgcttcggcea
cccgatgaga
ttctccattc
tgtgttgacc
aatcgcgtcg
aaagacccct
atgccagctt
agataacctg
gcagtaggat
tggcagcgga
agcagcgccg
aagtttccgc
cccgacggct

atcaaacaaa

aggatcaact
gcttcctcga
aaaaggggct
gccccttcca
cggtgtttca
tgaccgatat
tgaaaggcct
tgggtttcga
atcagtgccg
ttggtaccag
aggggtttga
tcgaaagtcc
atgttctcgc
cgcaagctct
acataggcag
gatgccccag
gtgcggcttt
tccagcagga
aagaatagcg
tttccaggtt
accacaggat
ggaaactgtc
tgaggatcgg
ggatggtgtt

tcagtggttt

53160

53220

53280

53340

53400

53460

53520

53580

53640

53700

53760

53820

53880

53940

54000

54060

54120

54180

54240

54300

54360

54420

54480

54540

54600


38


ggagcgtgat
caacgccata
cggcggecaa
ctcgtacttg
cgtgctcaag
ggccatcgcet
actgcacatg
cggggctgcec
cgaacaggac
cagacttcag
gcacatttgt
cggcttcgac
gcgcatgegt
accagcgggc
ccagaattcg
cagtatcggc
cgatcttttc
ggatttgcgg
gagtctcgag
gaagatcatc
cctccagaat
tctcgaactc
gtgccagaag
gtggcgcttc

tcattcgagg

gctcagccgc
atcggagaat
ggcgtcttcg
tgtcccgetg
agggccagga
ttggccaact
ctgcaatccc
gggaatcctg
tgaagcaaaa
caacgctttc
tcccagaaca
gttgaaaagt
gaagaacgat
cagacgcggc
aagttttgcc
aacgaccgag
catctttcca
caaggctttc
gaaggcttgc
tcctaggaga
gttcagcgct
gatcttgcga
caggcggccc
cctcgtaacg

cgtttccaag

gcaccaattt
ggtacatccg
atttcggcgc
tgtatttcct
tgtacaacct
acaatttgct
tccaaagcaa
aagtgacggt
acagttttgt
gcgttacgga
atgtcgtagg
tcgaaacgca
ttcgacaagt
accagagtgg
tcaggatcct
ttgaagaagt
gctggaaaga
agacaatctg
tgcgectttt
gtaacagctc
tcgtcccacc

gacaggcctg

agccactgat

acctggggca

acggtctcaa

ctcgaacgaa
aagcgatctc
gaattgcttc
cctccgaaac
ccacctcaaa
ggcccaaccc
acactgtttc
cttcggccaa
cgctgatatc
ccgtttcccg
ccccaatatc
tgtagggagc
ctgtatagca
ccgtcgttcc
gagcacgccg
cgcaaatccg
gaatgtccgt
ttgtcagaat
cccactcggc
cggccgcatc
acggacggaa
gacgatcaaa
ccaatgccgc
ataccggcaa

tccggtccgg

39

cccgacaccc
atcacggtcg
atttgaaagc
agaattgtca
cggctctgac
atgctgggcc
ccaggtttcg
tgaccagccg
attcgcaatg
tatatcgcgg
taacccttgg
gctttgecccg
gtattccgcg
gcctgtaccg
cgcagttatc
gttgttgcta
cacgagagct
ggcaagaacc
ccagaccgtg
ccgggagatg
tttggccaaa
gacgtccatt
agcctcgegt
agccgtaccg

ccgtgttgtt

aggattgaat
atgtccaatg
agcccgcegac
tctgtcgtgce
acggcaaccc
tcggctggaa
ggataaagcc
tcgatcaacc
aggacgccgc
gtggcgtgca
geegegeseces
aaccggeggc
attgcttcgg
gctccgatct
accgcgtcta
tacagacctt
tgtcctcgca
cgcgtatccg
tccggtgaaa
ctgeccttgtt
atggcaaatg
ttccgcaatt
gcaggttccg

gacaggggct

cgactgattg

54660

54720

54780

54840

54900

54960

55020

55080

55140

55200

55260

55320

55380

55440

55500

55560

55620

55680

55740

55800

55860

55920

55980

56040

56100


39


caatttgcgg
cgattgggac
cgccgccaat
caagcgcaaa
ctggttttcc
ccatcagcgc
acagagtttc
ccccgtcaag
ggttgegggc
ttatctgcgc
aaagatgcgt
cattcttccg
gtctcagcca

tatcaagcaa

aaccgggcag
cagcgggctc

ccggaccggt

gctctgccaa
gcggtacaaa
cgccgattgce
cccaatacgg
cgttgtcttc
gcaagccaat
cgctaaccca

acgacccgat

ctgcttcatt
aactccgcgc
gtcccagtag
ggccgcagcec
gcatgatgcc
tttgtccagc
ggacatttcg
cttctcgtac
atcggccgag
agaaagtgcc
ggtccagacc
ataggggatt
ttgtccctga
gttgggaaac
ttcctgagcc
agcgtcaaaa
ttcgatcagc
ccaaaggacc
ttgggcatca
caggacaggt
gctgaacgta
ggtgacaacc
gcgeegegeg
agcctggaca

agcctcttcc

gCaagggcag

cgggccgeca

ccccaattaa
tccgatgcect
agtgacgaaa
gcggaaacaa
gcaatcgact
cggttgcgaa
tgatagctaa
gagcggccca
cgtcccagag
tccggcggcea
cgccgggcaa
agtggctctg
agaaccgcca
gcaaagccat
gccttggcaa
gtcccccagt
gggtatgcegt
ccgatcaacg
acatgttcag
tcatcgaacc
cccgccattc
atttcatcca

cttggcccag

tttcaaacag
aagccctcag
caacagtcac
ggcatccggc
acagcgctac
cattcaggcg
tgtcatattc
tatccgcgat
cggcaccatc
accagacaac
cgeceggegec
cctctggtag
atccaatctg
ccgggtgtag
agcagccttg
tccgggtgac
agcggaaaaa
tttctcttag
tcgccaattg
gggcaggttt
ggactggatc
acaggcggtg
cagccagcga
gggtgccgtt

tctctgaaag

40

cgccattcca
actgtcagtc
tgggcaggag
aacataggcg

gaaatctggt

ggtcgacagg
tgcgagggtsg
tgcgtcagcc
ataggcagcc
ttgcgctgaa
ccctaaaacc
atcgcaggga
accgccttca
atccattgcg
tattgccgct
gagtgtcaag
tgttagcgga
tttttttggt
atcccggctc
gtccgtaggt
aggggcgttg
ggtatcaaat
ggaccaatcg
attctgagat

gttgacccgc

gcttcgggat
acccggacac
tgtgacctgc
gccatcccgg
gtgggaacgc
atatcctgaa
gaaacaatta
agctctcccg
atattctgtc
acacgttgca
aaatagacgc
atcaggcgcg
agcggcagag
cgcaatgtcc
tgctctggat
ttaccagagg
gcecgeecccg
gcctecgtecg
gcgccagtcg
gaaacacttt
ggattttctg
ggataaagtg
atttcttgcc
cgcagccgceg

ccgegtgegc

56160

56220

56280

56340

56400

56460

56520

56580

56640

56700

56760

56820

56880

56940

57000

57060

57120

57180

57240

57300

57360

57420

57480

57540

57600


40


ctttatccgg
cctgcaccaa
caatgtcgcg
caactttttt
taaacgagcg
ctccgecggce
ctcggtcaat
tgcatctgca
caagccggceg
ccagcattgg
gattggatcc
atctattccg
cacggtatac
aattcgatca
ttcaccgggg
caacatatag
accagcaatc
cgtcagccct
gtaagaaacc
cgcccgetgt
cacattctgg
gtgccagaca
agacatgttg
ggagtaactt

ccgccagegt

aatgcccccg
gaatgccgcc
caaatcgggc
cagctgtgac
cggtttggaa
ccgaaggaag
accgtcggaa
tgcaatgagg
agacctgcag
cctggtaaca
cccaaaggcg
gccttgttca
ccatgggtgt
ccatcctgct
acatacccat
gcggaacaca
gcgagattcg
gaagagcaca
cgattggcta
gcaggaccgt
tcgtagtgct
cactgcaaaa
aagaacaggg
ttcccttgag

tcttccggaa

tcttcgacaa
cgttcggcca
aattctgttc
gatgttcgag
ggtgtcgcect
atatgcccgc
ctcgaaacgg
gtgcgatttg
cggcctccag
cgttacccga
ttccggtgcec
gcgeccgaccg
gcccaccatg
ctgcttcaga
ctgcatcagc
attcagcgta
tactgcgatc
tggtgtcgat
tggagccaaa
aaaggtcaaa
ccttcaggtc
atattcgttc
gatcgaaatc
caacagcccg

tttcggtgat

ttctcagctg
tagcttcgceg
tgctctccag
ccgtaagcgg
gatattcttc
gegegegegsce
ggtgttcccg
cccagcgcgc
gtgaccgaca
agcgaaggct
atgagcctca
aaccagtgcc
gttgaccgca
caggcgtttg
tccgaaactg
gttggacgaa
caacagcgcc
gggcatactg
agaagtgtgc
acctgtcttg
ctttcgggtc
ttgcgggtceg
tgcaaaccct

agtttcatcc

gcagtcgcgc

41

cgtcagcaaa
ccccgtttga
ccaaacgcgg
gatcagaact
gaccaccaca
ttgtcgtccg
aagtcaatgg
atttgcatca
ttggatttca
tcgaccagac
acatagccga
gcctgegcac
gtggaacgga
agcaccgcgg
cggcaccgtc
tgcaggtaca
gcacaggcct

ggcccatgcea

ggaaaggcca
gtgacaccgg
agtgccgcgt
atatcacgtg
tccaggaaac
ggttcgaaaa

ccctgegcca

tcctgatgat
agggttagag
agattacagg
ggcccggatt
tgtgcattgg
caggtgtcca
cggggtttac
gaaccttggt
ccgaccccaa
cgtccacttc
ttgtgtccgc
gcgggttgge
tcacaccgtg
ccccaacgcec
cactgcgcga
aattgactgc
ggtggatcgc
gatccagaac
ctttgecctgc
caaaaacacc
cttccagcgc
cctcacgagg
cgccccactt
aaccatccag

gattctgcca

57660

57720

57780

57840

57900

57960

58020

58080

58140

58200

58260

58320

58380

58440

58500

58560

58620

58680

58740

58800

58860

58920

58980

59040

59100


41


gaatccctcc
ctctgatttc
tgtggtgccg
ttctttgatc
tcggatggtt
atcgcgcgceg
cggattgagc
ctccaggcgc
ggcatccgaa
cgtcagcccc
gcaaagtccc
accatcgtcc
gacagcctga
ggcttgtccc
atccagacct
cgcatcgcat
atgcaatact
ttccccggga
cgaggccaac
agcggegtga
cacataaact
atgccagacc
attagcctca
taggacttga

cccggtcccc

agggaatccg
tcagcgeggg
gttggacgga
cattcgtgac
gagaaccgga
atccgggtga
gcttcggcat
tggggcaaat
ctcagccaac
tgctgaagcg
gtattctggc
caaagaggcc
gcccgtttcc
gggctcccgc
gctgtggcect
tggcgttcca
ccatgcagcg
ttaccaaggt
ctttcgggat
gcaatgtggc
cctccggtac
ggagtgagag
ctcctcaatg
acgcgcaggt

gagcgtccaa

atcccggata
catgtgctgg
cagaggtggt
aggctgcgcc
acagcagtgt
ttgtgatcga
cccgeccctag
caccaaccgt
tcaacgcttt
cactgtccaa
gcatggccat
agtgcagggc
gggcgaaact
gcaacgtggc
ggtccaaagc
agtccgaggc
cgccgaattt
cgcagcggat
caatcgcaga
gggccaaatg
gccaggggct
gtgcgccctc
cgccagccaa
ccgggatctc

tacaatctgc

ccgaccggeg
cgaagagatg
attcgaattc
ataggttttt
ttgagcgccc
atcgatgccg
aattggccca
gttttgtggc
gtcttgattg
cgccttgagg
ttctgtgtcg
caaactttga
gtctagaaag
aacggacgac
ccgagcacca
cagcaagccg
tttcagaacc
aaccgtggca
gcgggctaat
cagaccgatt
ttgcccttcc
cgtcagctgc
gtcctgaacc
ctgcgccagg

aacagtccag

42

aggccgatga
ctttctgttg
tgaggcgtta
gcaagatgct
ggcccggeca
taatgctgca
ataagggcct
ccactttgtt
ccatagaaga
gcaattccgg
gcatccggeg
ccgaaccgct
ccgtttgcca
gccatcacaa
atcactttgg
tccccattca
tgctggattg
tcacaccctg
aaaatcagcc
ccgectgegce
agcgtaaaca
cgatgcagcg
tgtatggcct
gtggcaaaaa

ctccaccctc

tggcaatgga
cggaaagctg
tggctgcagc
ccgccaggcet
gagattgaag
atggctcaac
ttagccggtg
ttggcccgcec
cggcagcctc
caggtatggg
gacgcatgcc
cgecctgecgc
agcaatatgc
acaggtccaa
gcgctaacat
cacctgccaa
cactattcac
tatgccttaa
gcgecgecttc
cgccactgag
gggtttgcgc
ggccgtcaaa
cagggacttg
aactggtaca

caaagccaga

59160

59220

59280

59340

59400

59460

59520

59580

59640

59700

59760

59820

59880

59940

60000

60060

60120

60180

60240

60300

60360

60420

60480

60540

60600


42


tcacgggctt
ccggactcgc
tggtgctgtc
ggtattcgat
gatggctgtg
aagctcaccc
gtccaggctt
ctcatttctt
gctgtagaca
gctttccggt

ggcgectccg

tcttgegttc

ggcatagcag

ccaaatgcac
atggcggcca
tttatcgagg
agtccggctg
tgcggcgctc
cccagtcggg
gcgctttcga
cctgccttat
tcgccatcgg
gcaacaagtc
aatccgggct

aaagctgcgc

tcgccaaaag
cgggcaaatc
ccagggctcc
tcgcgacctg
ccceccggcett
ggcgecttgg
ccgcgacacg
gcgacttgag
agcaagcctt
acaccatatg
ccttgtcttc
gcgctgaaac
actccggctg
tgatccccgc
cctccaatcc
gcggtatctc
cagtatcaag
ccgeggegceg
tgccggtccc
gagcacgccg
cggccccgtc
cctgggcatc
catcagcttt
ggtgcaagta

gggcttcccc

agcccgcegac
cgttatccgg
catgagccaa
cctatcttgc
gccgggecaa
cccagtgtgc
atcaagttgt
ttttggcatt
caattcagcg
ccggegececg
gacaaccgcc
cggaacgatc
gaactcctcg
acgtctggga
ggcatcttca
accggttttg
atggcctatg
gccataaaca
atgtgcctcg
gattgcttca
attgctgata
gctgagcctt
cgcgtcgaag
tcctgcccect

ggccaacaat

aacttcatgt
gcatctggca
accttttgga
gtcagcagca
aagatctcct
aattgcgtcc
cgcgttgcca
gaagccgegs
cgcagttcat
gtttgcagtg
aaaagccggg
tgcgaagacg
acaatcgcat
gaacctgagg
aaatcaattt
accgccatga
ttgggtttga
gattgaagac
atatacccaa
gactgacctt
ccaacgccct
tttacaagca
gcgcggcaat

ggcacggcat

gcctgeeggg

43

aatgcgacgc
gcaattccga
cccctgecegg
ggctttgcat
tggcaaacgg
agtcgacttc
gccagtgctc
gctggtcttc
ccagaccgga
tgtaggcaat
ataaaagctg
gctctgctac
gagcattggt
tttccggcca
ccggatttgg
ccgeccttgat
gcgaaccaat
caaggatctc
ttgaagccgg
gcaccgatgg
taatcaatgc
caacgcccag
ggccgtcact
aaaccgacgc

cttgatgcag

cggatcggcc

caatgtttgc
tgctgatacc
tgagcctgca
ataagtaggc
agtgcctccg
catcagcaca
gagcaattct
cacgacaaag
atccgcgagc
ccgcaagecg
cggcgaaacc
gccgccaatg
accctggcga
cgtttcgaaa
cagtcccacc
acgaaccggc
gactgggtca
atcaaccttc
cgcaaagaag
gtgaatgtgg
cccttctcca
ggaaacattc
cgctccgatc

ggcaaccaaa

60660

60720

60780

60840

60900

60960

61020

61080

61140

61200

61260

61320

61380

61440

61500

61560

61620

61680

61740

61800

61860

61920

61980

62040

62100


43


cccgaagaac
agcatggttg
gacactgcct
acggcggttt
tgctgcagca
aaaaaccctg
ggttgagaca
tcccgegect
ggcaccgegce
gaggggsctg
gatgccggca
ggaaaccgaa
gccaacactg
attccggtac
tccggtggac
cgggccegeca
gatatgatga
tctaccgegg
ccgettttge
tcgatttctg
tgatgaatca
tctcctgaac
tatccatccg
agctgcaagt

acggtgtcct

agttggaatg
gaacagtccc
gacagtcatg
ttggtaggct
gcaaccggga
gatcgaaaca
actgggcgtc
ctcgcccatc
aagacaggcc
Caaaatggtt
ccacatccga
acagatcgga
cggcagttac
tgtccaacac
caggctctat
gcgccatgeg
gatccggcaa
gaacagcctc
gcaaaacaac
ccagttcgat
gaccgcctga
ggtacggatg
ccaaccccgc

actcatccag

ggctgeccggt

gactgccatg
gccctgeccc
cagaagtgtc
tgcggtgctg
ttggggatcc
ggcccgctceg
cggcacgcca
aagcaggttt
gatcaccgcc
cagcttcggt
tgtgeeggeg
tacgcgcaac
cgagttgccg
gtccgaccag
ttccggtgag
atcgatcttg
catataagct
tctttctgga
tgcgctctcg
gcggtggecg
cggactccag
tgcgatgaag
cccggagatg
aaccagcact

caccgggcecg

ctcggcccgg

gcgatccagg

ttatagtgtc
tgtccggect
atatgaagcg
gccaacggaa
gcggeacgcea
tgccaaaaac
aaaggttcgt
gcctcatgeg
cccagatgcc
tccactccaa
cccgectcga
agcgccagga
gcagatcgat
cccgeeggeg
ggaaggtctt
acaacatagg
cgcagctcct
cgcaatttga
gaggcgaggt
gattgcgegg
tacaattctc
tcggtgaagg

caagtcgacc

44

taaggcccaa
cactataaaa
cgtggctcac
cttccatggc
cggegegegc
atgccacagg
actcctcagg
tctgcaaatc
cgtccagccg
cagctgtcac
tggcttgggc
agcgctcgga
aaaaaccgat
cctctttctc
cgtgacccag
ttaacggcag
ccctcaaaca
ccacaagttg
tgtgccgatc
tctgetggtc
ccccggtttt
tgcggtcggce
cctgttcacc
caatcggcat

agattgtggt

ctgataggac
ctcatcatca
cgccgtgaaa
tttccaggcg
tgaaatgttg
tacgaaatca
ggtcaaaacc
caaagcacca
ctgagcaaga
ctgtttttgc
ccggattgtc
aatccgggcc
gtcccggceca
aaggtccata
atctacttgc
gtttgctaag
tgcacgcaat
tgcttccggce
cagaacacat
acgccggecg
gtaaagacgc
ctgttgccaa
gacaggcaca
gccgatcgtg

ttcggtcgga

62160

62220

62280

62340

62400

62460

62520

62580

62640

62700

62760

62820

62880

62940

63000

63060

63120

63180

63240

63300

63360

63420

63480

63540

63600


44


ccatacatat
ataggctcac
agcatggtcc
gacgccaggs
ctggtaattg
agaagccggt
aaagcccgat
agataggcgg
gcgtcaaccc
ctgacgtctg
tttggatggg
gccgcagaat
ccggectgtt
caagcgccat
acgagctgca
agtttggcac
gccaacgcect
ctataaagat
tccagtacca
gtgacctgca
tcaaaagcca
accatttgcg
tgatatgcga
ttaaccaggt

ccgacgatga

tccaggcatc
cgccgcacaa
aaaccgaggc
catcaggatc
gcagcaaaag
ctccagtgcc
gcggaacctg
gatcgccgcc
taaccatggt
ccagtatcgc
ccggatccaa
aattcctcct
gtatcgccgc
cgcaatcgac
tcacggtatc
gatctgaagt
gttgagccaa
ccgggttgta
gttcgtattc
atctctggtg
cccgaaagac
caaacggata
gatcacgcaa
atccgacggt

tatcgtcatc

aagcttggaa
ggccttgagg
cgtcgettgc
ctgggcaatt
ctccagcagc
cgctccaggg
tacccctttt
cttcagcccg
gcaatcaggt
tcgecggegcea
tgggacaaag
gegeeegags
cgcgacccgc
aacagctgtc
agcactgaac
gccaacgata
atttgttagt
tttcatgcaa
accctcttgc
aagagcaggc
cggcggctca
ggcggegtga
tgttcggecg
ttccgcataa

accacttagg

ttctgaaaca
ccgtccggag
aagatatcag
tcttccggac
gagatatcaa
cgttgcgcca
ggacgcecgsg
acaggctgcg
tcagccagtt
caatcttcca
actgcccccg
cagagcgcga
aagctttcct
tcagccgaat
tccggcttag
tcgaaactgt
gcttcaagcc
agtgacaacg
cgcagatctt
agggcatcat
cctggaccgg
tccagggcat
gccaatccct
cgtggatcat

cgatgcagca

45

agctattcaa
gctgccaacc
gctttactcg
aaatatgaac
aggcaaacgt
tggcttgcag
tgctgcccga
gttcaggagc
gggtcgccat
gaatatgtct
cccgcaatgt
cacggtcgcc
gatccagctg
gcatatcggt
gcccggtgcec
cgaggttggc
acccctgcac
tgtccgaggt
cgaccagagt
gggaaaatgc
agcttaatcc
cggcaacctc
gcatgcgaat
ggcgeecegtg

gcgtggcgaa

acggtccggc
agcagcaaag
ggaaatctcc
cgacccaccg
ggtcacggct
gaagttcgcc
ggtgtagatc
gcacgaaagg
ggcatctgtg
cagacgcgct
ccccagaagg
gggacgaact
ctcataagtc
ctgcctttgc
ccaggccaga
ctcaggatcg
ccgttgttcg
ttcccgtacc
cagatcacct
gttttgatat
cagatcgcga
cccctgtaag
cggcagcata

gtcgggcata

tagcgcgaga

63660

63720

63780

63840

63900

63960

64020

64080

64140

64200

64260

64320

64380

64440

64500

64560

64620

64680

64740

64800

64860

64920

64980

65040

65100


45


caaagcgatg
gacgctggca
ttatccggtg
cgggcatcac
tgatcggcac
gcgtcatatg
atgtgatgaa
cggactggaa
agagggtctt
tcccgcaacg
agacatttat
cagaccggca
gcctgacctt
gcctgeggcet
gcatcaatac
gcgacggecc
tgtttggtat
aacggtttga
cagtgtggcc
tcaaggtccg
ccggtaactg
tccgatgttg
ggcacaaccc
acatcacaca

tcaagacttg

agagagggca
acggtaaggt
tcagagacag
gcatttcact
ctttgttcgg
cgtccagaaa
atgtaatcaa
ggtcacgcgc
cctgcggcaa
gaccacggcg
tcaaggccga
ggttatatgc
gcgacaaggs
ccggatccac
tctgatgttc
gcaagagctg
ctatagaggc
tcccgatttg
ggcaatcaaa
gccaagactg
tttcctcagc
cctggecccect
aggcaattct

accgttcagg

aaggcgaagc

ccgttcagcc
aagatgcgcc
gcacggtaac
gccggatgeg
caatatggtg
cgtctgcatg
aaggtaggac
cagatcaaaa
gtcgagctgg
gccaactcgg
ctgcacggcg
gctggtacca
caaatcgcgg
tgccaatgcg
catcaggtcg
catagcgaac
tgccggcaga
cgctgaggtg
tgcgtaaccg
atcgactcca
ttgtattccg
tgtttccacc
atatgccaag
ttgttgttgc

ggctgacaga

cttgaataac
ccttcgaaca
tgtccttcga
gccgecttceg
gcttcagctc
aagagccaaa
ggtgtgccct
ggagatttcg
cgcacatata
aacgtactgg
gttgtgtcaa
ggctgcgect
gcatgtcccc
gggagttgag
cggcecgegea
aaggaatcca
tctagtacac
tccggegegc
ggcaatcgaa
gtcacccaag
gaccctgeccg
tccaaggcct
gecgtcgegcec
agatgcttca

acgattacct
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tgcgcatcgc
accgagctgt
gccgectggc
ccgtagcaac
gcaaagattt
acgatccacc
gttggccgaa
ccgcatgcect
aagtggcccc
tcagaaccgg
acccttcacg
gcgcaatggc
ggtcttcgca
ttgtgtaata
cagtgatccc
caccgaaatc
cggcaatttg
gctccagaac
tacgccgggc
cgcgagccaa
ttccccgaaa
caatcagggc
cctgctgtag
gaagattagc

gagggtccgc

gccagccacg
gtttcgecggc
ccaaaaagca
aaaagccgcc
gcccaattcg
atcaaagacg
gattgttgcc
caaggttgca
gtggttttca
atattgaacc
gctatgcaaa
ccaaagccct
gacctcgacc
ctccgctagg
gaacgtccgt
gtagagatgt
atcaatcaga
cggcttcacc
actttgatcc
ggcctcaagc
caccggccaa
tgcggtgtct
ggttttcgcc
gatcatccgc

cggagcgtct

65160

65220

65280

65340

65400

65460

65520

65580

65640

65700

65760

65820

65880

65940

66000

66060

66120

66180

66240

66300

66360

66420

66480

66540

66600
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tgaggacgcg
ctcatcgcat
tcatttaccg
aatcctgcaa
gcgagceccecg
ttcgcatgag
attcccattc
cctgaccagg
tcacgctggg
ggatcactgc
cgcacagtgc
tgccatccag
tcaaattgac
cccgatgcag
caaaatcgta
ccgggtcatg
aaacaccggt
cgagtgcggc
ggatgtcgaa
agggcgcatc
caataaggca
gaagcatgcc
gatcttgcgg
cctcaatttc

aaaaaccgga

caaccgattt
ggcagtgaat
ccagggcgca
tgccgaagat
aagcggcttc
ggccgetgcec
ggcgatatcc
gccgatacca
ggccgccaat
ataaacgctg
agcctcggca
gctgagttgc
acccgcaaca
cgccacgecg
gaagtatgac
ccctaggctg
acggctaccc
catcagcaac
aaacccggceg
ggeegeagsc
ggcgeeggtt
tgatgcgcca
tggagtatta
gttccatgct

cacaatcctg

gcaaggceggt
tccagcgtga
agctgcgcca
gcggtccget
catgtggcca
cccgettcett
gacagcgggt
acgcttcgat
gatgccgcegc
tcccecgtecg
cgcacatgac
ccagtttcgg
agcgectggg
gcgectggceac
aggcggttgg
gcacaaagcc
cgtaaattgc
agccgectgtc
tcaaagccgg
gccgacaacc
tccaacgcag
acaatggcaa
ctaaacttgt
tcgtcagaat

gccatcaata

tcctgcaaca
cgecggtgtac
tcttcgegga
gcgaaactgt
aaggctggtt
gcccaaageg
tccccatgcec
aacaatcggc
cgcggccatt
ccacagcctc
ctgcggcagt
caaggtgccg
aaatttcgcc
attgcgcctc
ccaagagaca
ggtcatattc
gcgatgcegta
gcggatccat
ccggatccgg
gctctccgag
cgtaaaatgc
tcggageggsg
cctggcattg
tcatgacacg

gcctgagcaa
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gaatgtgcgc
cgcttcttgg
tttcgggatg
ggaccacctt
tcaacgtact
cttcattgcc
ttgcgcttcg
aatcaattcg
gaaatttacg
agacaacggt
ggcgccaaag
gaacggccct
ctgacgtagg
gatcacttcg
tgattgtgca
gttgtcttga
gcctgcatcg
ctgatccgcc
aacgaaaccg
tgatctttct
tttcagatcc
ctctcgecgcc
catggatgcg
ctttccatac

ggctttttcg

atttacaccg
ccacggtgtg
cacctgatca
tagcagcgct
gacgagacac
cggttgaagg
atcacgccca
gcatgacgtg
gaagtctggc
ttgagcacaa
ggagaaacct
ggtgtgagca
gcctgcactg
ctggggccat
tatccggcat
gccgegacga
tacattgccc
tcacttttcg
ccatagacaa
gccegttttt
tcacagccag
gctccgtcat
aggattgccg
atcaatattc

cccttgectc

66660

66720

66780

66840

66900

66960

67020

67080

67140

67200

67260

67320

67380

67440

67500

67560

67620

67680

67740

67800

67860

67920

67980

68040

68100
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gcgeccgttag
tacaatcggc
tagtaccagt
cacttttcct
atgtcctcaa
tctggaacaa
tgaggcagag
gcttcgccca
tcaaaactct
tcggagaacc
gtcactccgg
ccacaaccca
tgacacatgg
ccccagtgta
tgatcttcga
<210> 3
<211> 80

<212> PRT
<213> Labre

<400> 3
Met Ser
1

Val Leu

Gln
Pro
Val Asp Leu
35
Ser Met Glu

50
Ala Vval
65

Thr

ccaagcatct
gggccgtaat
tgtcgacggc
gcacggcttc
tgttcagaag
agaccgaatg
ttggcaggtc
aagcttctgc
tgtctggcaa
ctgecctgtgc
tgacatgaca
gatcgacaaa
cttccgectgc
agtgttcatc

ccgtatcatt

nzia

Thr Asp
Glu
20
Gly

Leu
Ala
Asp Met

Leu Arg

Pro
Glu
Asn
Gly

Asp
70

gcctgctacc
catggtgtat
tttttctgcc
acgcaacttg
ttcaaatccg
gatatgctca
ggtcaggaca
atgacccatg
tgggacgctg
cgctttctcg
acttcgagct
ccgttcaccg
ggcaccgaaa

aaacaggatc

gctagcgecg

. PHMe@o5

Phe Glu

Pro Asp
Val
40
Ala

Ser

Ile
55

Leu Ala

cagcagtcgc
ccgaggtttt
tgatctccca
gtttccagcc
gcatctgcca
tggacaaagt
aggcctgcgc
tgaaaaatcg
cgggcatcgg
cctgcaatac
tgagcaagtt
ggaccaattt
cttgcatccc
ggtcccagtc

gtagtctcca

Thr Val
10

Ile

Lys
Met Gln
25
Asp

Arg Met

Ile Pro Leu

Glu Ile Leu

75

48

agaattgtgt
ctgccatata
tgagccggac
atggcatgac
tcaaggcggsg
ccatgaattc
cgggtttcaa
attcaaaaaa
cttgtaaaaa
gatgctggta
tcaaggcggsg
cggtccgatc
gactgtcttc
gcagagecegsg

aagtactgcg

Arg Asn Val

Glu Ser
30
Ile

Pro

Val
45
Met Ser Phe
60
Ala

Ala Ser

tgagccgaat
ttcaaataga
cacgtcactc
gttttcggaa
atagcgatct
aggtgtcgtg
aagccgggcg
ccagccgcca
atccaatctg
gccactaatc
atggccaata
gatcattcga
gtcccaataa
tgagtcataa

ggacat

Gln
15
Ile

Glu
Leu

Thr Leu

Ala Lys

Val
80

Lys

68160

68220

68280

68340

68400

68460

68520

68580

68640

68700

68760

68820

68880

68940

68996
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<210> 4

<211> 425
<212> PRT
<213> Labrenzia

<400> 4

Met
1
Tyr
Arg
Glu
Ala
65
Thr
His
Ala
Leu
Leu
145
Trp
Val
Thr
Glu
Glu
225
Gln
Val
Pro
Arg
Ser

305
Ile

Asn
Leu
Phe
Asp
50

Leu
Glu
Tyr
Cys
Ser
130
Ser
Glu
Ser
Tyr
Ala
210
Gln
Asp
Lys
Asp
Leu

290
Leu

Thr
Asp
Glu
35

Ala
Ser
Ser
Leu
Tyr
115
Gln
Arg
Tyr
Asp
Cys
195
Gly
Ser
Ser
Gly
Glu
275
Cys
Thr

Cys

Ala
Val
20

Asn
Val
Gln
Gly
Gly
100
Ser
Thr
Val
Phe
Gln
180
Phe
Asp
Phe
Phe
Ala
260
Ile
Gln
Gly

Phe

Gly
Ser
Leu
Ser
Ala
Leu
85

Leu
Gly
Ser
Leu
Glu
165
Pro
Glu
Ser
Ala
Asn
245
His
Asp
Arg
Ala

Ser
325

Ile
Glu
Leu
Leu
Glu
70

Asp
Ser
Thr
Pro
Val
150
Pro
Arg
Val
Asp
Ala
230
Tyr
Arg
Val
Ile
Val

310
Tyr

. PHMe@o5

Glu
Leu
Ile
Gly
55

Arg
Phe
Arg
Ala
Gly
135
Asp
Ser
Ile
Met
Leu
215
Tyr
Leu
His
Asp
Gly
295

Leu

Gly

Ala
Ala
Arg
40

Val
Asp
Gly
Asn
Gly
120
Ala
Glu
Gly
Phe
Asp
200
Ser
Arg
Ala
Met
Phe
280
Asn

Tyr

Ser

Val
Gln
25

Gln
Asn
Gln
Lys
Cys
105
Tyr
Lys
Thr
Gly
Gln
185
Thr
Leu
Ala
Phe
Met
265
Glu
Ile
Gly

Gly

Gly
10

Tyr
Lys
Ala
Ile
Ser
90

Arg
Gln
Ala
Ser
Ala
170
Ser
Cys
Leu
Arg
His
250
Arg
Thr
Met
Asp

Cys
330

Val
Arg
Ser
Ala
Glu
75

Leu
Leu
Met
Leu
Asp
155
Gly
Asp
Arg
Ser
Val
235
Thr
Arg
Arg
Gly
Tyr

315
Ala

49

Tyr
Gly
Ala
Lys
60

Leu
Ser
Phe
Ala
Val
140
Glu
Ala
Ile
Pro
Tyr
220
Glu
Pro
Leu
Val
Ala
300
Arg

Ser

Gly
Met
Ala
45

Pro
Leu
Thr
Glu
Leu
125
Val
Leu
Val
Gly
Met
205
Leu
Gly
Phe
Leu
Ala
285
Thr
Thr

Glu

Gly
Asp
30

Leu
Val
Ile
Tyr
Ile
110
Asn
Ala
Thr
Ala
Ala
190
Pro
Asp
Val
Gly
Arg
270
Pro
Val

Pro

Phe

Ser
15

Leu
Pro
Ile
Thr
Ile
95

Lys
Phe
Thr
Met
Leu
175
Asn
Asp
Cys
Ser
Gly
255
Ser
Gly
Leu

Gln

Tyr
335

Val
Gln
Tyr
Asp
Cys
80

His
Gln
Ile
Asp
Asp
160
Leu
Gly
Ser
Cys
Tyr
240
Met
Arg
Leu
Leu
Arg

320
Ser
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Gly
Gln
Ala
Gln
385
Gln

Asn

Val
Lys
Leu
370
Pro

Ser

Phe

<210> 5
<211> 1166
<212> PRT
<213> Labrenzia

<400> 5

Met
1
Leu
Phe
Ala
His
65
Lys
Leu
Asn
Leu
Leu
145
Ile
Val
Glu

Leu

Asn
225

Thr
Leu
Arg
Asp
50

Met
Thr
Thr
Ser
Arg
130
Pro
Leu
Thr
Tyr
Arg

210
Tyr

Ser
Ala
355
Leu
Asp
Ala

His

Gly
Asn
Pro
35

Phe
Leu
Leu
Leu
Val
115
Asp
Ser
His
Leu
Leu
195
Phe

Arg

Thr
340
Leu
Glu
Leu

Gln

Arg
420

Cys
Ala
20

Asp
Asn
Glu
Ala
Asp
100
Glu
Pro
Val
Tyr
Cys
180
Arg
His

Ala

Ala
Asp
Gly
Asp
Leu

405
Glu

sp.

Gln
Ala
Cys
Ile
Thr
Ser
85

Gly
Ala
Ser
Gln
Ala
165
Arg
Arg

Glu

Arg

Asp
Leu
Cys
Gln
390
Gly

Tyr

Gly
Arg
Lys
375
Val
Tyr

Asp

PHMOO5

Ser
Gly
Arg
Arg
Val
70

Arg
Ser
Leu
Gly
Asp
150
Ala
Asp
Lys

Leu

Asp
230

Lys
Arg
Ala
Pro
55

Cys
Val
Pro
Thr
Ser
135
Arg
Leu
Phe
Thr
His

215
Thr

Gln
His
360
Ala
Pro

Gln

Val

Arg
Gly
Glu
40

Ala
Trp
Ala
Cys
Ser
120
Ile
Gly
Ala
Thr
Pro
200
Gly

Arg

Arg
345
Lys
Val
Asp
Arg

Leu
425

Ala
Leu
25

Asp
Ala
Pro
Ile
Gly
105
Ser
Leu
Leu
Pro
Gly
185
Leu

Gly

Asn

Arg
Leu
Pro
Met

Leu
410

Gly
10

Phe
Leu
Val
Lys
Asp
90

Val
Asp
His
Gly
Gly
170
Arg
Gly
Arg

Leu

Leu
Thr
Phe
Lys

395
Phe

Leu
Pro
Glu
Asp
Glu
75

Pro
Ile
Met
Phe
Asp
155
Ile
Thr
Thr

Ile

Gly
235

50

Gln
Met
Gly
380

Ser

Leu

Ser
Ala
Ala
Asp
60

Leu
Asn
Tyr
Asp
Leu
140
Ala
Lys
Leu
Val
Gln

220
Ala

Asp
Pro
365
Thr
Cys

Lys

Pro
Ala
Ser
45

Ile
Gln
Gly
Ser
Lys
125
Ala
Leu
Ser
Ser
Ala
205
His

Gly

Ala
350
Gln
Arg
Ile

Glu

Leu
Gly
30

Leu
Asp
Thr
Gln
Gln
110
Val
Ile
Leu
Ala
Asp
190
Asp

Pro

Val

Pro
Tyr
Asn
Ala

Ile
415

Ala
15

Val
Glu
Thr
Pro
Leu
95

Arg
Asp
Asn
Glu
Ala
175
Leu
Pro

Val

Leu

Ile
Glu
His
Asp

400
Lys

Leu
Thr
Pro
Leu
Thr
80

Val
Ile
Ser
Ile
Phe
160
Ala
Asn
Val

Pro

Val
240
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Thr
Gln
Arg
Leu
Cys
305
Lys
Pro
Cys
Ser
Leu
385
Trp
Phe
Pro
Leu
Ala
465
Gln
Thr
Asp
Leu
Gly
545
Ser
Arg
Val
Arg

Thr
625

Tyr
Lys
Ser
Ile
290
Leu
His
Ser
Pro
Leu
370
Leu
Ser
Leu
His
Ala
450
Gly
Arg
Gly
Phe
Val
530
Leu
Gln
Ser
Leu
Val

610
Ser

Asp
Ile
Ala
275
Ser
Gln
Asn
Ser
Ala
355
Arg
Asp
Trp
Gln
Glu
435
Trp
Ser
Ala
Ala
Thr
515
Ala
Ala
Ala
Phe
Leu

595
His

Leu
Ala
260
Leu
Met
Ala
Thr
Gly
340
Asp
Met
Leu
Pro
Asp
420
Ala
His
Ser
Met
Ala
500
Gly
Val
Leu
Tyr
Gly
580
Val
Ala

Leu

Asn
245
Arg
Gly
Gly
Glu
Ala
325
Leu
Gly
Pro
Gly
Asp
405
Pro
Glu
Gly
Thr
Asp
485
Leu
Pro
His
Ala
Gln
565
Ser
Leu

Val

Thr

Lys
Thr
Ser
Leu
Cys
310
Glu
Ser
Gly
Gly
Gly
390
Gly
Ala
Ala
Leu
Gly
470
Ala
Ser
Ser
Gln
Ala
550
Ser
Gly
Lys
Ile

Val
630

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

615
Pro

Arg
Ile
Ser
280
Ser
Ser
Ile
Pro
Asp
360
Ile
Val
Arg
Phe
Asp
440
Asp
Phe
Gly
Ile
Val
520
Val
Ile
Gly
Asp
Leu
600
Gly

Ser

Arg
Ala
265
Asp
Ala
Thr
Ile
Thr
345
Gln
Glu
Ile
Pro
Asp
425
Pro
Ala
Val
Val
Ala
505
Val
Ala
Asn
Met
Gly
585
Ala

Ser

Pro

Ser
250
Asn
Gln
Ala
Leu
Ala
330
Leu
Ser
Thr
Thr
Gln
410
Ala
Gln
Gly
Gly
Pro
490
Asn
Asp
Ala
Leu
Leu
570
Tyr
Gln
Ala

Asp

His
Arg
Phe
Ile
Thr
315
Phe
Leu
Val
Pro
Pro
395
Gly
Ala
Gln
Leu
Ala
475
Val
Arg
Thr
Leu
Ile
555
Ser
Val
Ala
Cys

Lys
635

51

Ala
Val
Glu
Leu
300
Ala
Leu
Pro
Ala
Gln
380
Val
Ala
Phe
Arg
Ser
460
Ser
Gln
Leu
Ala
Gln
540
Leu
Pro
Arg
Leu
Asn

620
Gln

Pro
Asn
Lys
285
Gly
Ala
His
Ala
Ile
365
Ala
Pro
Ala
Phe
Ile
445
Ala
Gly
Pro
Ser
Cys
525
Glu
His
Ser
Ser
Ala
605
His

Thr

Gln
Ser
270
Asp
Leu
Gln
Asn
Gln
350
Ile
Leu
Ser
Tyr
Arg
430
Leu
Thr
Ser
His
Tyr
510
Ser
Arg
Pro
Gly
Glu
590
Glu
Gly

Glu

Pro
255
Ala
Thr
Ala
Leu
Glu
335
Thr
Gly
Trp
Asp
Gly
415
Ile
Leu
Lys
Asp
His
495
Ala
Ser
Thr
Ala
Leu
575
Gly
Gly
Gly

Leu

Arg
Ile
Pro
Asp
Phe
320
Leu
Ser
Val
Glu
Arg
400
Gly
Ser
Glu
Leu
Tyr
480
Ser
Leu
Ser
Cys
Thr
560
Cys
Ala
Cys

Met

Leu
640
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Ser
Leu
Glu
Pro
Gly
705
Leu
Gln
Thr
Ser
Pro
785
Val
Trp
Leu
Ala
Ala
865
Glu
Lys
Pro
Pro
Ala
945
Ala
Gln
Ala

Asn

Pro
1025

Ala
Glu
Gly
Pro
690
His
Ala
Asn
Ala
Ser
770
Pro
Leu
Gln
Cys
Thr
850
Ala
His
Glu
Val
Trp
930
Leu
Glu
Met

Gln

Ala

1010

Ser

Ala
Ala
Met
675
Glu
Leu
Leu
Pro
Arg
755
Phe
Asp
Ser
Glu
His
835
Lys
Gln
Leu
Gly
Asp
915
Ile
Gly
Leu
Pro
Leu
995
Ile

Asp

Trp
His
660
Lys
Gln
Glu
Arg
Glu
740
Asp
Gly
Ala
Ala
Trp
820
Ala
Val
Lys
Lys
Asp
900
Trp
Asp
Lys
Tyr
Glu
980
Leu

Gly

Ser

His
645
Gly
Thr
His
Ala
His
725
Ile
Trp
Ser
Pro
Asn
805
Leu
Ser
Ser
Asn
Gly
885
Leu
Ser
Leu
Ala
Ala
965
Pro
Lys
Glu

Gly

Asn
Thr
Ala
Ala
Ala
710
Glu
Ser
Pro
Gly
Asp
790
Thr
Lys
Arg
Ser
Pro
870
Asp
Ser
Leu
Pro
Pro
950
Pro
Asp
Leu

Asn

Glu
1030

Ala
Gly
Leu
Cys
695
Ala
Arg
Leu
Lys
Gly
775
Gly
Pro
Lys
His
Arg
855
Ala
Ala
Ala
Ile
Leu
935
Ala
Val
Leu

Asp

Met

1015

Asp
Thr
Ala
680
Leu
Gly
Leu
Asn
Gly
760
Thr
Val
Glu
Gln
Arg
840
Ala
Ser
Gly
Leu
Asp
920
Tyr
Val
Trp

Leu

Pro

1000

His

Ile
Lys
665
Glu
Thr
Leu
Pro
Gly
745
Asn
Asn
Ile
Arg
Pro
825
Arg
Asp
Ser
Gln
Ala
905
Ser
Pro
Pro
Gln
Ser
985

Ser

Val

Thr Leu Glu

Lys
650
Leu
Phe
Gly
Ala
Ala
730
Ser
Arg
Ala
Asp
Leu
810
His
Ala
Leu
Gln
Ala
890
Asp
Thr
Phe
Gln
Glu
970
Gly
Glu

Leu

Glu

Pro
Gly
Asp
Ser
Gly
715
Ser
Asn
Pro
His
Thr
795
Met
Asp
Ala
Glu
Ala
875
Phe
Leu
Pro
Asp
Asp
955
Leu
Pro
Ser

Trp

Phe
1035

52

Ala
Asp
Asp
Val
700
Leu
Leu
Leu
Arg
Ile
780
Gly
Ala
Leu
Leu
Lys
860
Lys
Leu
Trp
Pro
Lys
940
Arg
Ala
Phe
Arg

Ser

1020

Asp
Pro
Ser
685
Lys
Cys
Asn
Ala
Ile
765
Val
Pro
Leu
Asn
Pro
845
Ala
Pro
Gln
Cys
Glu
925
Thr
Ala
Ala
Ala

Asn

1005

Ser

Leu
Ile
670
Gln
Ser
Lys
Ala
Ile
750
Ser
Val
Gln
Ala
Ile
830
Ala
Leu
Lys
Ala
Ala
910
Gln
Arg
Ala
Ser
Leu
990

Ser

Ala

Arg Glu Phe

Asp
655
Glu
Pro
Asn
Val
Ser
735
Ala
Gly
Ala
Leu
Val
815
Pro
Arg
His
Phe
Leu
895
Gly
Pro
Phe
Ala
Lys
975
Lys
Glu

Pro

Gln

Tyr
Ile
Asn
Leu
Met
720
Pro
Asp
Val
Glu
Phe
800
His
Ala
Phe
Gln
Leu
880
Ala
Val
Val
Trp
Thr
960
Thr
Ala
Thr
Arg

Asp
1040
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Phe Val Ala Gly Leu Pro Arg Gln Leu Ser Arg Leu Arg Leu Thr Val
1045 1050 1055
Val Thr Trp Asn Gly Gln Ala Val Tyr Gly Asn Glu Pro Val Asp Ala
1060 1065 1070
Glu Ala Ala Ala Ile Ser Ala Phe Thr His Val Leu Ala Gln Glu Lys
1075 1080 1085
Pro Glu Trp Asp Ile Arg Thr Phe Asp Leu Asp Ser Cys Asp Pro Pro
1090 1095 1100
Ser Trp Ser Ser Leu Ala Glu Ser Asn Glu Thr Arg Ser Ala Val Arg
1105 1110 1115 1120
Ala Gly Lys Ala Tyr Gly Leu Arg Leu Ala Met Ala Asp Pro Leu Pro
1125 1130 1135
Asp Thr Gly Gln Ser His Leu Arg Glu Asp Gly Val Tyr Val Val Ile
1140 1145 1150
Gly Gly Ala Gly Ala Leu Ala Arg Pro Gly Val Lys Arg Phe
1155 1160 1165

<210> 6

<211> 3219

<212> PRT

<213> Labrenzia sp. PHM@®@5

<400> 6
Met Ile His Ala Ile Thr Gly Pro Ser Asp Gln Pro Ile Leu Asp Ser
1 5 10 15
Glu Pro Glu Asn Leu Thr Arg Val Met Ala Ala Lys Thr His Gly Leu
20 25 30
Ile Gln Thr Ala His Thr Phe Ala Ala Leu Asp Leu Asp Phe Phe Leu
35 40 45
Val Phe Ser Ser Ile Ile Ser Leu Glu Gln Pro Gly Gly Phe Gly Gly
50 55 60
Tyr Ala Ala Ser Cys Ala Phe Ala Asp Ala Phe Val Arg Gly Leu Asp
65 70 75 80
Ser Gln Thr Pro Tyr Pro Val Arg Cys Leu Asn Trp Gly His Trp Asp
85 90 95
Val Gly Val Ala Arg Asn Leu Pro Glu Ala Thr Lys Ile Arg Leu Asp
100 105 110
Asn Ala Gly Val Val Pro Ile Thr Ala Gln Asp Ala Leu Lys His Cys
115 120 125
Asp Thr Ala Leu Asn Ala Pro Leu Pro Gln Leu Ala Ile Leu Lys Trp
130 135 140
Asn Asp Pro Ala Arg His Pro Leu Val Asp Ser Gln Val His Met Arg
145 150 155 160
Leu Ser Arg Lys Ala Pro Ala Arg Ser Leu Pro Ala Ala Thr Asn Glu
165 170 175
Leu Asn Thr Arg Leu Gln Glu Ile Glu Arg His Gly Leu Phe Ala His
180 185 190
Pro Glu Leu Glu Ala Ala Leu Pro Gly Ala Ile Ala Ala Glu Leu Asp
195 200 205

53
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Arg
Arg
225
Gly
Leu
Glu
Ala
Asp
305
Ala
Ile
Ser
Arg
Phe
385
Gly
His
Leu
Val
Cys
465
Ser
Leu
Ser
Arg
Glu
545
Leu

Leu

Asn

His
210
Arg
Glu
Ala
Val
Ser
290
Leu
Asp
Gly
Glu
Ala
370
Leu
Leu
Ala
Lys
Phe
450
Asp
Trp
Leu
Asp
Gln
530
Leu
Leu

Asp

Ala

Gly
Trp
Asn
Pro
Leu
275
Leu
Leu
Leu
Ala
Leu
355
Phe
Lys
Gln
Thr
Pro
435
Ala
Pro
Glu
Asn
Gly
515
Pro
Pro
Thr

Pro

Gln
595

Leu
His
Trp
Ala
260
Thr
Asp
Asn
Arg
Gly
340
Ala
Leu
Ser
Pro
Pro
420
Gly
His
Gly
Lys
Ser
500
Cys
Glu
Leu
Glu
Trp

580
Val

Arg
Lys
Asp
245
Ile
Gly
Leu
Asp
Asp
325
Thr
Gly
Gln
Leu
Gly
405
Asp
Gly
Ala
Leu
Leu
485
Ser
Phe
Thr
Glu
Ile
565
Thr

Thr

Thr
Ala
230
Ala
Asn
Gln
Leu
Val
310
Gln
Gly
Gln
His
Arg
390
Ser
Ile
Val
Thr
Arg
470
Leu
Thr
Glu
Leu
Asp
550
Val

Pro

Ala

Ser
215
Thr
Thr
Leu
Thr
Glu
295
Leu
Pro
Gly
Ile
Ala
375
Phe
Tyr
Arg
Leu
Phe
455
His
Leu
Ala
Tyr
Glu
535
Leu
Ala

Leu

Arg

Leu
Lys
Ala
Val
Pro
280
Pro
Ala
Glu
Thr
Glu
360
Gln
Asp
Asp
Gln
Leu
440
Gly
Pro
Ala
Leu
Arg
520
Pro
Glu
Ser

Gly

Leu
600

Pro
Arg
Arg
Thr
265
Ala
Val
Asp
Asn
Thr
345
Thr
Gln
Val
Ala
Thr
425
Leu
Leu
Asp
Asn
Gly
505
Lys
Arg
Asn

Ala

Asp
585

Asp
Leu
Arg
250
Ala
Thr
Tyr
Thr
Thr
330
Ala
Tyr
Ala
Glu
Val
410
Leu
Asn
Leu
Thr
Gly
490
Gln
Ala
Ile
Pro
Leu
570
Tyr

Glu

Thr
Leu
235
Leu
Cys
Asp
Arg
Leu
315
Ser
Arg
Asp
Phe
Lys
395
Leu
Arg
Glu
Glu
Pro
475
Phe
Gln
Glu
Leu
Gln
555
Gln
Gly

Leu
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Ala
220
Ala
Arg
Leu
Val
Gly
300
Ala
Leu
Val
Tyr
Ala
380
Ser
Ala
His
Ile
Gly
460
Leu
Thr
Val
Ile
Lys
540
Ala
Ile

Leu

Val

Pro
Gln
Ala
Ala
Leu
285
Thr
Glu
Arg
Leu
Thr
365
Pro
Pro
Thr
Thr
Val
445
Trp
Leu
Ala
Phe
Asp
525
Asn
Ala
Thr
Asp

Pro
605

Trp
Gly
Asp
Arg
270
Phe
Ala
Thr
Val
Pro
350
Asp
Ser
Glu
Asn
His
430
Thr
Trp
Ser
Val
Ala
510
Thr
Thr
Ala
Glu
Ser

590
Asp

Tyr
Asn
Ala
255
Leu
Pro
Ser
Leu
Leu
335
Cys
Leu
Ala
Ser
Val
415
Ala
Pro
Lys
Ala
Glu
495
Ala
Thr
Val
Ala
Asp
575
Ile

Leu

Leu
Thr
240
Asp
His
Gly
Ala
Arg
320
Glu
Leu
Ser
Pro
Gln
400
Leu
Leu
Ser
Ser
Glu
480
Met
Arg
Arg
Ser
Arg
560
Gln

Leu

Asp
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Thr
Leu
625
Cys
Arg
Phe
Ser
Leu
705
Lys
Asp
Pro
Ala
Gly
785
Asp
Ser
Met
Ala
Gly
865
Met
Gly
Pro
Arg
Pro
945
Ala
Gly

Phe

Thr
610
Val
Gly
Thr
Arg
Gln
690
Asp
Ser
Pro
Gln
Gly
770
Val
Leu
Ala
Pro
Cys
850
Val
Arg
Asn
Leu
Gly
930
Asn
Gly
Thr

Ala

Phe
Gln
Glu
Ala
Phe
675
Gly
Gly
Tyr
Leu
Glu
755
Phe
Phe
Trp
Ala
Val
835
Ala
Asn
Met
Gly
Ala
915
Ser
Pro
Leu

Glu

Gly
995

Leu
Lys
Ala
Gly
660
Pro
Gln
Phe
Ser
Phe
740
Arg
Pro
Val
Gln
Asn
820
Asp
Ser
Leu
Leu
Phe
900
Glu
Ala
Arg
Glu
Met

980
Arg

Tyr
His
Asp
645
Asn
Lys
Ser
Tyr
Lys
725
Phe
Leu
Arg
Gly
Ala
805
Arg
Thr
Leu
Phe
Ser
885
Val
Ala
Val
Ala
Pro
965
Gly

Glu

Gln
Pro
630
Val
Glu
Ala
Ala
Glu
710
Trp
Gly
Phe
Gln
Ile
790
Gly
Leu
Met
Lys
Leu
870
Pro
Pro
Gln
Asn
Gln
950
Gly
Asp

Gln

Tyr
615
Glu
Ala
Gln
Asp
Val
695
Ser
Gly
Ile
Leu
Arg
775
Thr
Gln
Ser
Cys
Thr
855
His
Asp
Gly
Ala
His
935
Ser
Gln

Pro

Gly

Gln
Ala
Ser
Gln
Thr
680
Thr
Asp
Ala
Asn
Gln
760
Leu
Arg
Lys
Trp
Ser
840
Gly
Pro
Gly
Glu
Ala
920
Gly
Ser
Ile
Ile

Leu
1000

Thr
Phe
Pro
Asp
665
Pro
Glu
Pro
Phe
Pro
745
Thr
Ala
Thr
Val
Phe
825
Ser
Glu
Thr
Arg
Gly
905
Gly
Gly
Leu
Ser
Glu

985
Ala

Ile
Glu
Ser
650
Ile
Glu
Ile
Asp
Leu
730
Lys
Ala
Asp
Gly
Tyr
810
Leu
Ser
Cys
Ser
Cys
890
Val
Asp
Arg
Val
Tyr
970
Ile

Pro

Ala
Gln
635
Thr
Ala
Glu
Pro
Lys
715
Glu
Glu
Trp
Glu
Phe
795
Pro
Asp
Leu
Arg
Tyr
875
Ser
Ala
Gln
Thr
Arg
955
Leu

Thr

Cys

55

Asp
620
Ile
Val
Ile
Phe
Pro
700
Ala
Arg
Ala
Ala
Leu
780
Asp
His
Ala
Thr
Leu
860
Ile
Ser
Ala
Val
Asn
940
Glu
Glu
Gly

Ala

Leu
Gly
Ser
Val
Trp
685
Asp
Val
Val
Ala
Ala
765
Ala
Leu
Thr
Asp
Ala
845
Ala
Gly
Phe
Leu
Ile
925
Gly
Ala
Ala

Leu

Ile
1005

Ser
His
Ala
Gly
670
Thr
Arg
Asp
Thr
Ala
750
Leu
Arg
Phe
Ser
Gly
830
Leu
Ile
Leu
Gly
Val
910
Gly
Phe
Met
His
Thr

990
Gly

Gln
Thr
Ser
655
Met
Leu
Trp
Gly
Ala
735
Ile
Glu
Ser
Gly
Phe
815
Pro
His
Ala
Ser
Ala
895
Leu
Val
Thr
Ser
Gly
975
Glu

Ser

Ala
Thr
640
Lys
Ser
Leu
Gln
Trp
720
Phe
Asp
Asp
Val
Pro
800
Ser
Ser
Gln
Gly
Ala
880
Gly
Arg
Ile
Val
Arg
960
Thr
Ala

Ile


55


Lys Thr Asn Ile Gly His Leu Glu Ala Thr Ala Gly Leu Ala Gly Val

Ile
1025
His
Arg
Ile
Ile
Ala
1105
Arg
Asn
Glu
Ala
Lys
1185
Ser
Gly
Ser
Thr
Phe
1265
Leu
Ser
Pro

Glu

Val
1345

1010
Lys Val Leu Leu Gln
1030
Ser Ser Ser Leu Asn
1045
Val Ala Gln Asp Leu
1060
Ala Gly Val Ser Ser
1075
Leu Glu Glu Ala Pro
1090
Pro Asn Glu Pro Ile
1110
Leu Arg Ala Tyr Ala
1125
Ala Pro Pro Leu Ala
1140
Pro Met Arg His Arg
1155
Val Ala Val Leu Gln
1170
Thr Phe Leu Arg Asp
1190
Val Glu Ser Glu Asp
1205
Ser Lys Ile Asp Trp
1220
Leu Pro Thr Tyr Pro
1235
Ala Pro Val Gly Gly
1250
Arg Glu Leu Lys Pro
1270
Pro Arg Leu Asp Thr
1285
Gln Lys Leu Arg Leu
1300
Ala Glu Ile Glu Leu
1315
Pro Ala Ser Pro Pro
1330
Leu Val Val Glu Gly
1350

1015
Met Arg His Arg

Pro Lys Ile Asp

1020
Gln Ile Val Pro Ser Leu
1035 1040
Phe Glu His Ala Pro Phe

1050 1055

Thr Pro Trp Ser
1065
Phe Gly Ala Gly
1080
Asp Ile Pro Glu
1095
Ala Leu Val Leu

Ala Arg Leu Ala
1130

Leu Ala Ala Gln

1145
Met Ala Ala Val
1160

Ala Val Ala Glu

1175

Thr Arg Arg Tyr

Leu Gly Glu Leu
1210
Ala Lys Leu His
1225
Phe Asp Glu Lys
1240

Pro Met Asp Val
1255

Ala Ser Arg Pro

Ala Pro Ala Gln
1290

Ser Ser Leu Asn

1305
Asp Ile Asn Gly
1320

Pro Asn Leu Ser

1335

Leu Gln His Trp

Leu Leu His Glu Leu Asp Gln Leu Ser Gln

1365

1370

Ser Ala Ser Ser Leu Pro Pro Ile Pro Asp

1380

1385

Pro Ala Lys Gly Arg Arg
1070
Gly Thr Asn Ala His Val
1085
Lys Ser Ala Thr Asp Pro
1100
Ser Ala His Asp Glu Pro
1115 1120
Lys Phe Leu Thr Ser Pro
1135
Ser Leu Gln Leu Gly Arg
1150
Val Ser Asp Lys Ala Gln
1165
Asn Arg Pro Leu Pro Asp
1180
Lys Gly Gln Cys Pro Ser
1195 1200
Thr Asp Ala Trp Ser Lys
1215
Gln Arg Arg Gln Thr Val
1230
Pro Tyr Trp Phe Ala Asp
1245
Pro Ser Ser Glu Asp Ala
1260
Ser Pro Val Arg Arg Thr
1275 1280
Phe Glu Pro His Arg Arg
1295
Pro Ala Ser Glu Thr Pro
1310
Ile Gly Arg Val Arg Leu
1325
Thr Gly Asn Ala Met Lys
1340
Asn Gly Asp Arg Leu Gly
1355 1360
Pro Val Ile Leu Thr Val
1375
Thr Leu Leu Thr Ala Pro
1390

Ala Phe Glu Gln Ala Gln Glu Met Ala Asn Ala Thr Ala Arg Cys Pro

1395

1400

1405
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Ala Ala Thr Leu Ala Thr Leu Lys Asn
1410 1415
Trp Pro Asp Ile Ala Gly Ile Pro Ala
1425 1430
Trp Pro Val Ser Ser Pro Glu Pro Ala
1445
Leu Gln Ser Glu Val Val Gln Leu His
1460 1465
Gln Ile Thr Met Ala Glu Arg Asp Ala
1475 1480
Phe Val Thr Gly Val Leu Glu Ala Phe
1490 1495
Ala Phe Lys Val VvVal Val Leu Thr Gly
1505 1510
Gly Gly Thr Arg Glu Gly Leu Leu Ala
1525
Phe Thr Asp Glu Gln Ser Tyr Ala Arg
1540 1545
Val Ile Ala Ala Met Gln Gly His Gly
1555 1560
Gly Leu Tyr Cys Asp Leu Ala Ile Tyr
1570 1575
Ser Pro Tyr Met Leu Tyr Gly Phe Thr
1585 1590
Leu Phe Pro Ala Arg Leu Gly Arg Gln
1605
Thr Ala Gln Ser Phe Pro Gly His Ile
1620 1625
Ala Pro Val Leu Pro Arg Glu Glu Val
1635 1640
Ala Arg Ser Ile Ala Gln Asn Pro Arg
1650 1655
Ser Thr Gln Thr Ala Glu Phe Leu His
1665 1670
Ala Glu Leu Ala Leu His Glu Ser Thr
1685
Leu Glu Gln Ile Ser Glu His Phe Ala
1700 1705
Pro Gly Ala Ser Gln Lys Glu Ala Arg
1715 1720
Gln Leu Arg Met Met Leu Ala Glu Glu
1730 1735
Ile Asp Asp Asp Thr Pro Phe Val Asp
1745 1750
Ala Vval Ile Trp Val Arg Lys Ile Gly
1765

His Ile Arg Asn
1420
Glu Trp Met Ala
1435
Pro Ser Gly Gly
1450
Asp Met Gly Gly

Gln Asn Thr Phe
1485

Asp Lys Val Glu

1500
Tyr Glu Ala Tyr
1515

Ile Gln Asn Gly

1530

Pro Leu Arg Cys

Ile Gly Ala Gly
1565

Ser Glu Glu Ser

1580
Pro Gly Ala Gly
1595

Leu Ala Asn Glu

1610

Leu Ala Gln Lys

Leu Pro Gln Ala
1645

Glu Thr Leu Met

1660
Met Leu Pro Arg
1675

Phe Val Gly Asn

1690

Asp Lys Gln Met

Asn Thr Ser Ala
1725

Leu Asp Ile Pro

1740
Leu Gly Leu Glu
1755
Glu Glu Leu Gly
1770

Gln Pro Ser

Gly Ser Gly
1440
Ala Ile Pro
1455
Gly Val Ala
1470
Thr Pro Ala

Ser Ser Ala

Phe Ala Cys
1520
Gln Ala Arg
1535
Pro Ile Pro
1550
Trp Ala Met

Cys Tyr Gln

Ala Thr Thr
1600
Ile Leu Phe
1615
Gly Leu Thr
1630
His Ala Leu

Ala Arg Lys

Leu Phe Glu
1680
Ser Asp Val
1695
Thr Gln Lys
1710
Leu Lys Thr

Pro Asp Arg

Ser Ile Ala
1760
Ala Gln Ile
1775

Gly Ala Thr Ser Val Tyr Ser His Pro Asn Leu Ala Ala Phe Thr Glu

1780 1785

1790

Leu Val Ala Glu Lys Gly Gly Gln Leu Ala Glu Ala Val Asn Lys Thr

1795 1800

1805
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Thr Ala Pro Pro Ser Glu Pro Pro Lys Ala Ala Ile Pro

Glu
1825
Gln
Pro
Thr
Thr
Ala
1905
Tyr
Leu
Ala
Val
Ser
1985
Val
Leu
Gln
His
Thr
2065
Ala
Ala
Cys
Asp

Gly
2145

Ser Gly Lys Cys Asn Ser Phe Asp Ser

Gly Glu Gly Val Gly Ala Leu Leu Leu

1810

Glu
Ala
Asp
Trp

Val

Arg Leu Leu Pro
1830

Ser Leu Glu Thr

1845
Arg Pro Phe Val
1860

Ile Arg Gln Val

1875

Val Tyr His His

1890

Gly
Lys
Ala
Gly

Leu

1970

Ile
Cys
Phe
Arg

Ala

2050

Glu
Leu
Tyr
Ser

Arg

2130
Pro Glu Ile His Val Ala Met Ser

Ile Ala Gly Lys
1910

Leu Glu Ala Pro

1925
Pro Phe Gln Asp
1940

Arg Phe Pro Glu

1955

Ala Gly Arg Asp

Asp Ala Tyr Tyr
1990

Arg Arg Met Gly

2005
Phe Gly Ile Ser
2020

Leu Phe Leu Glu

2035

Pro Ser Thr Leu

Asn Gly Asp Tyr
2070

Ala Leu Thr Gly

2085
Ala Leu Asp Leu
2100

Ala Ser Leu Val

2115

His Cys Asp Ser

2150
2165

2180

1815
Ser

Glu
Glu
Asn
Thr
1895
Thr
Val
Glu
Ala
Cys
1975
Asp
Ala
Pro
Thr
Ala
2055
Ala
Arg
Gln
Ala

Ala
2135

1820
Asp Ser Ser Asp Leu
1835
Leu Ser Ile Pro Ser
1850
Leu Gly Leu Asp Ser
1865
Asp Ala
1880
Asn Leu

Leu Gly Thr

Thr Glu Leu
1900
Thr Arg Thr
1915
Ala Leu Pro
1930
Gly

Pro Thr
Arg Ser
Arg Pro Ile Ala

1945
Pro Asn

1960
Val Tyr

Val Ser Ser

Glu Ile Pro
1980

Gln Ala

1995

Ile Asp

Pro Asp Arg

Ile Glu Asp
2010
Ala Glu Ala

2025
Ala Trp Glu
2040

Gly Thr Arg

Glu Leu
Ala Ile

Cys Gly
2060

Gly Asp

2075

Met Leu

Arg Ile Ala

Ser Val Ala
2090
Gly Pro Cys
2105
Ile Ala
2120
Leu Ala

Leu Ala

Gln Ala Cys

Gly Gly val
2140

Ala Gly

2155

Ala Asp

His

Arg
2170
Lys Arg Leu
2185

Ala Asp Pro

Phe Val Trp Leu
1840

Thr Leu Asp

1855

Thr Ala Val

1870

Glu

Gly
Val
Lys

1885
Ala Ala

Thr Gly
Tyr Leu
Thr Ser Leu Pro

1920
Glu Asn

1935
Gly Met

Arg Leu

Ile Val
1950

Phe Trp Gln Asn

1965

Ala Thr Arg Trp

Pro Gly Lys Thr

2000

Ala Phe Asp Ser

2015

Met Asp Pro

2030

Glu Asp Ala
2045

Leu Phe Val

Gln
Gly
Gly
Glu

2080
Ala

Ala Lys Pro

Pro Ala Arg
2095
Ile Asp Thr
2110
Ala Ser Leu
2125
Asn Val Leu

Ala
His
Thr
Met Leu Ser Pro
2160
Gly Phe Val Pro
2175

Glu Asp Ala Gln
2190

Ala Asn Gly Asp Asp Val Tyr Ala Val Ile Arg Gly Trp Gly Val Asn

2195

2200

58

2205


58


Gln Asp Gly Arg Thr Asn Gly Ile Thr Ala Pro Asn Pro Ala Ala Gln

Thr
2225
Arg
Pro
Arg
Leu
Leu
2305
Pro
Ala
Ser
Pro
Val
2385
Ser
Leu
Ala
Phe
Met
2465
Thr
Pro
Val
Gln
Leu

2545
Lys

Pro Gly Gly Pro Gly Gln Pro Asp Leu

2210

Arg Leu Gln Thr Glu
2230

Gly Met Val Glu

2245
Glu val Glu Ala
2260
Asn Tyr Cys Ala
2275

Thr Ala Ala Gly

Ile
Ile
Lys

Ala

2290

Lys His Arg Lys Ile
2310

Ile Asp Leu Lys

2325
Trp Thr Ala Gly
2340
Gly Tyr Ser Gly
2355

Arg Pro Val Pro

His
Asp
Phe

Ala
2370
Ser Ala Arg Ser Leu
2390

Thr Tyr Leu Gly Thr

2405
Ala Leu Thr Tyr Gln
2420
Phe Leu Ala Asp Ser
2435

Leu Asn Glu Pro Glu
2450
Pro Pro Thr Leu Arg
2470

Ala Trp Pro Val
2485

Tyr Pro Phe

2500
Leu Pro Glu
2515

Glu Ala Glu

Ile

Thr Ala

Glu Ala
Pro
2530
Lys Gln Arg Phe

Asp

Ala

2550

Trp Ile Gly Ser
2565

2580

2215
Leu

Ala
Leu
Leu
Val
2295
Pro
Asp
Pro
Thr
Val
2375
Glu
Gly
Thr
His
His
2455
Asp
Val
Lys
Ala
Thr

2535
Arg

Met Ala Ser Leu

2220
Tyr His Arg Phe His
2235
His Gly Thr Gly Thr
2250
Lys Arg Ser Phe Ala
2265
Gly Ser
2280
Ala Gly

Val Lys Ser

Ala Ile Lys
2300
Ile His His
2315
Phe Tyr Val
2330
Pro

Ala Ser
Ala Pro

Asp Ala
2345

Asn Ala

2360

Thr Gln

Gln Tyr

His Leu Val

Thr Gln Ala
2380

Glu Ala

2395

Thr Val

Cys Leu Thr

Gln
2410
Asp

Ala Gly
Gly Arg Thr Phe
2425
Asp Ser Leu

2440
Ala Gly Gly

Arg Ala

Val Vval
2460

Ala Trp

2475

Ser Arg

Thr Ala Thr

Ala Gly Ala
2490
Glu Arg His
2505
Pro Ile
2520
Ala val

Trp Val

Pro Ser Lys

Asp Pro Asp
2540

Leu Leu

2555

Ser Ala

Pro Ile Thr

Leu

2570
Arg Ile Lys
2585

Ile Asp Pro Ala
2240

Ala Leu Gly Asp

2255
Gln Phe Thr Asp
2270

Asn Ile Gly His

2285

Ala Thr Leu Ala

Asp Gln Leu Asn
2320

Pro Arg Thr Ala

2335
Ala Ala Val Ser
2350

Leu Glu Ala Ala

2365

Val Ile Val Pro

Val Thr Arg Leu
2400

Pro Leu Ala Asp

2415
Asp Gln Arg Val
2430

Gly Leu Glu Gln

2445

Tyr Ser Asn Asp

Ile Glu Gly Lys
2480
Arg His Gly Cys
2495
Ser Asp Ala
2510
Glu Thr Pro
2525
Trp Arg Glu

Pro
Leu
Arg
Pro

2560
Ala

Ser Asp Asp

Leu Gly Ala

2575

Ser Asn Leu Arg
2590

Glu Ala Glu Gly Ser Val Phe Cys Asp Thr His Leu Gly Thr Arg Leu

2595

2600
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Pro Gly Asn Glu Gln Val Asp Leu Leu Ile Leu Thr Glu Leu Pro Ser

2610
Asp Pro
2625
Arg

2615
Gly Leu Ile Pro Gln
2630
Glu Ser His
2645
Asp Gly Ser

Asp Asp Ile
Glu Pro
2660
Arg Arg Leu Val Ala
2675
Ile Leu Arg Lys Thr
2695
Ala Pro Ser Asp Lys
2710
Glu Ala Leu Ala
2725
Arg Asp Thr Pro
2740
Asp Ala
2755
Asp Arg

Arg Leu
2665
Asn Gly
2680
Ala Cys

2690
Lys Thr
2705
Lys

Phe Ser

Thr Leu Pro Glu Gly
2745

Thr Glu

2760

Ile Gln

Phe Ile Ala Ala Leu

Pro
2770
Leu

Asp Arg His Trp
2775
Leu His Leu

2790
Leu Ala Gly
2805

Tyr Arg Phe

Asp Asn Leu
2785

Val

Thr Cys

Ser Arg Asn Ala Arg
Ala Glu
2820
Gln Val Ala Asp Thr
2835
Ala Ser Ala Gly Pro
2855
Phe Ala Pro Val Leu
2870
His Leu Asn Ala
2885
Val Gly Leu Thr
2900
Leu Ala Leu Ile
2915
Ser Leu Ile Ala

Ala Glu
2825

Ala Gly

2840

Val Ser

Leu Arg

Met Ala

Glu Cys
2850
Ala Arg
2865

Ser

Glu Ala

Val Glu Gly Leu
Ala Gln
2905
Glu Thr
2920

Ala Asp

Arg Gly Leu

Arg His Gly
Ala
2935

Ala Leu Ser

Pro
2930
Gln Leu Ser Ile Leu Gln
2945 2950
Ile Leu His Ala Cys Val Ser Asp Ala
2965
Ser Ser Leu Arg Lys Arg Gly Leu Pro
2980 2985

Trp

His Ala Leu Ile Val
Cys Gln Arg Leu Ile
2650

Lys Asp Thr Leu His
Ala Lys Pro Leu Asp

Trp Gln Arg Thr Pro

2730
Ala

Val
Ser
Asp
Gln
2810
Ser
Leu
Glu
Pro
Tyr
2890
Asp
Pro
Thr
Asp
Ala

2970
Leu

2620
Ser Asp Asp Asn
2640
Gln Glu Trp Leu
2655
Val Gln Phe Arg
2670

Pro Ala Asp Gly
2685

Leu Ala Asp Gln

2635

2700

Asn Val Cys Leu Ile Gly Arg Gly Pro

2715 2720

Gly Leu Glu Ala His Phe Gln Ser Val

2735
Met Ala Ala Trp Asp Val
27560
Arg Asp Asn Asp Pro Asp
2765

Leu Met Arg Glu Gly Arg

2780
Val Ile
2795
Ala Gly

Pro Phe Arg Ser
2800

Leu Val Lys Asn
2815

Leu Asp Leu
2830

Leu Ile

2845

Tyr Arg

Arg Trp Asp

Ala Lys Ala Ala
Val Cys
2860
Glu Pro
2875

Leu Ile

Gly Gly

Val Ala Pro
2880
Thr

Ser

Ser Gly Gly

2895

Ala Gln Gly Ala
2910

Pro Met Gln Asp

2925

Glu Ile Arg Ser

Leu Ala
Leu Pro

Pro Ala
2940

Gln Leu Glu Thr Leu Glu

2955 2960

Lys Val Ser Ala Trp Leu

2975
Ser Gly Val Ile His Ala
2990

Ala Gly Arg Tyr Ser Glu Val Asp Pro Pro Gly Phe Ala Ala Lys Ser

2995 3000

3005
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Ala Asp His Met Arg Ala Val Leu Thr Ala Lys Ala Asp Gly Leu Glu

Thr
3025
Leu

Asp
His
Thr
Val
3105
Glu
Gly
Pro
Asn
Val
3185
Glu

Pro

<210
<211
<212
<213

<400
Met
1
Pro

Cys
Asn
Glu
65

Pro

Ala

3010

Leu His Ser Leu Thr
3030

Ser Ile Thr Gly

3045
Ala Met Ala Asn
3060
Leu Asp Gly Gly
3075

Ser Gly Ala Phe

Thr
Tyr
Glu

Gln
3090
Gln Lys Asn Phe Asp
3110
Gly Cys Ala Leu Ile
3125
Thr Ile Leu Gly Leu
3140
Gly Leu Leu
3155
Thr Gln Leu
3170
Thr Ile Glu

Leu Ala
Ala Arg

Asp Val
3190
Leu Pro Pro
3205
Leu Lys

> 7
> 97
> PRT

> Labrenzia PHMO

sp.

> 7

Leu Arg Leu His Arg

Glu Ala Glu
20

Leu

Asp Glu
Val
35

Gly

Asn Lys Leu

Tyr Leu Ser
50

Ile

Asp
Ala Met
70
Leu

Leu Asp

Ile Ala Ala

85

Ser

3015
Lys

Leu
Ala
Arg
Cys
3095
Gln
Arg
Ile
Gly
Trp

3175
Thr

Arg Lys Cys Phe Ala

05

Ile
Ser
Lys
Ile
55

Thr

Ser

3020
Asn Asp Pro Leu Ser
3035
Val Pro His Phe Ala
3050
Tyr Ala Asp Leu Phe
3065
Thr Arg Ser Thr Ile
3080
Arg Val Arg Pro Glu
3100
Ile Gly Leu Lys Thr
3115
Arg Ala Leu Ser Pro
3130
Ala Glu Asp
3145
Thr Leu
3160
Glu Lys

Arg Phe

Asn Asp Glu

Ile Arg Ser
3180

Gly Leu

3195

Thr Gly

Ser Val Ile

Ser
3210

Met Leu Gly Pro Thr

10
Pro Asp Met Ile
25

Ile

Leu

Glu
40
Ser

Asp His Asn

Met Ile Leu
60

Thr

Gly

Val Asp Pro Arg

75
Gln

Ala Ile

90

Tyr Lys

61

Phe Leu Leu Val
3040
Arg Gly Ala Leu
3055
Ala Ala Lys Ala
3070
Leu Ser
3085
Lys Ala

Asp Trp
Lys Ser
Leu Ser Asp Ala

3120
Glu Thr

3135
Ala

Thr Ala

Ala Ala
3150
Ala Leu Asp
3165
Arg Gly

Arg
Met

Asp Leu

Glu Gln Ile Arg

3200
Leu Ala

3215

Ser Cys

Glu Vval val
15

Ile

Pro

Ala Gly Val
30

Thr Pro

45

Ser

Leu Gln

Thr Arg Leu

Ile His
80
Ala

Leu Asp

Ala Glu

95

Arg


61


<210> 8
<211> 373
<212> PRT
<213> Labrenzia

<400> 8

Met
1
Pro
Val
Val
Glu
65
Ala
Ala
Trp
Gly
Glu
145
Leu
Val
Trp
Met
Leu
225
His
Leu
Gln
Thr
Asp

305
Pro

Ser
Ser
Arg
Thr
50

Arg
Ala
Gly
Ala
Ser
130
Asp
Trp
Asp
Leu
Gly
210
Ser
Asp
Asp
Tyr
Gly
290
Tyr

Asp

Gln
Arg
Thr
35

Arg
His
Ala
Val
Met
115
Gly
Arg
Arg
Ile
Leu
195
Tyr
Gln
Pro
Thr
Ile
275
Ala
Ala

Thr

Ser
Arg
20

Asp
Phe
Phe
His
Thr
100
Asn
Trp
Arg
Gly
Thr
180
Ile
Asn
Lys
Val
Met
260
Gln
Ser

Tyr

Ala

Ile
Gln
Ile
Ala
His
Leu
85

Ile
Asp
Ala
Lys
Glu
165
Val
Thr
Val
Ile
Ser
245
Asp
Ser
Ala
Gln

Lys
325

Glu
Asn
Ser
Asp
Glu
70

Ile
Pro
Val
Lys
Ile
150
Thr
Tyr
Gln
Phe
Ala
230
Gly
Ser
Ser
Asp
Arg

310
Asp

. PHMe@o5

Glu
Met
Tyr
Gln
55

Phe
Pro
Leu
Leu
Gly
135
Cys
Leu
Pro
Asn
Thr
215
Leu
Arg
Val
Leu
Leu
295
Tyr

Met

Leu
Arg
Ala
40

Thr
Gly
Gln
His
Ser
120
Asp
Ser
Ala
Arg
Glu
200
Met
Tyr
Val
Leu
Asn
280
Ser

Val

Val

Leu
Phe
25

Glu
Gly
Ser
Thr
His
105
Gly
Phe
Asp
Phe
Pro
185
Asp
Leu
Arg
Thr
Ala
265
Ala
Asp
Arg

Asp

Gly
10

Ser
Lys
Phe
Val
Gln
90

Pro
Gly
Ile
Gly
Pro
170
Ile
Ala
Tyr
Lys
Leu
250
Ala
His
Ala
Thr

Glu
330

Val
Cys
Tyr
Glu
Phe
75

Asn
Ala
Arg
Tyr
Ile
155
Gly
Gln
Phe
Gly
Ala
235
Thr
Ile
Val
Asp
Gly

315
Val

62

Asp
Leu
Arg
Ala
60

Ala
Ile
Glu
Val
Ala
140
Glu
Pro
Ser
Ile
Thr
220
Arg
Leu
Glu
Asn
Arg
300
Ala

Ile

Thr
Phe
Phe
45

Val
Asn
Arg
Ile
Asp
125
Pro
Thr
Gly
Asp
His
205
Asn
Gln
His
Val
Ala
285
Ala

Leu

Ala

Leu
Phe
30

Leu
Tyr
Pro
Phe
Val
110
Leu
Glu
Ile
Gly
Leu
190
Ala
Leu
Glu
Thr
Pro
270
Gly
Lys
Phe

Ala

Pro
15

Ser
Gly
Phe
Ala
Arg
95

Glu
Gly
Asn
Lys
Asp
175
Ala
Gly
Glu
Ala
Leu
255
Phe
Ala
Val
Gly

Asp
335

Lys
Asp
Asp
Pro
Ile
80

Thr
Trp
Phe
Phe
Arg
160
Val
Val
Lys
Asn
Gly
240
Leu
Arg
Val
Leu
Thr

320
Val
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Asp Glu Ile Ala

340

Arg His Gly Phe

355

Pro Leu Leu Thr

370

210> 9
<211> 318
<212> PRT
<213> Labrenzia

<400> 9

Met
1
Ser
Asp
Asp
His
65
Leu
Glu
Leu
Gly
Trp
145
Ala
Glu
Phe
Pro
Arg
225
Thr
Ile

Ala

Ala
Ala
Leu
Glu
50

Tyr
Ala
Ser
Leu
Ala
130
Ala
Pro
Asp
Asp
Gly
210
Leu
Ile
Thr

Thr

Ser
Thr
Val
35

Val
Asp
Gly
Leu
Pro
115
Ser
Ile
Gly
Asn
Thr
195
Gly
Glu
Glu
Ile

Thr
275

Glu
Val
20

Arg
Tyr
Phe
Thr
Asp
100
Gln
Thr
Asn
Cys
Phe
180
Arg
Arg
Gln
Asp
Ser

260
Asn

Cys Leu Met Asp Phe Gly Ala Asp Tyr Asp Ile Val

345

350

Thr His Leu Ala Gln Leu Ala Gln His Tyr Ser Ser

Pro

Leu
Glu
Ile
Lys
Ser
His
85

Gln
Lys
Lys
Ile
Asn
165
Phe
Arg
Leu
Tyr
Tyr
245

Asp

Arg

Lys
Gln
Ala
Ala
Phe
70

Phe
Ala
Thr
Arg
Ser

150
Ala

Lys
Val
Pro
230
Lys
Glu

Ile

. PHMe@o5

Asp
Lys
Gly
Pro
55

Tyr
Arg
Gly
Gly
Leu
135
Ala
Gln
Ala
Phe
Met
215
Val
Ser

Arg

His

360

Leu
Ile
Ser
40

Glu
Ala
Asn
Arg
Arg
120
Leu
Lys
Val
Val
Leu
200
Ser
Phe
Val

Asn

Glu
280

Arg
Ser
25

Gly
Asp
Arg
Ile
Asn

105
Ile

Gln
Met
Glu
185
Glu
Asp
Pro
Leu
Asn

265
Gly

Gln
10

Ser
Val
Leu
Glu
Gly
90

Leu
Leu
Thr
Ile
Ser
170
Cys
Asp
Val
Asn
Glu
250
Ile

Phe

Arg
Ile
Pro
Lys
Thr
75

Tyr
Gln
Asp
Tyr
Glu
155
Ala
Ile
Thr
Leu
Pro
235
Glu
Trp

Leu

63

Leu
Gly
Ala
Glu
60

Ile
Trp
Asp
Val
Arg
140
Thr
Thr
Glu
Leu
Met
220
Glu
Ile
Lys

Ala

365

Val
Tyr
Glu
45

Ala
Trp
Asp
Gln
Ala
125
Pro
Thr
Glu
Ala
Arg
205
Thr
Asn
Gly

Ser

Arg
285

Asp
Val
30

Pro
Ile
Ala
Ala
Leu
110
Cys
Glu
Ser
Met
Ala
190
Ile
Ser
His
Tyr
His

270
Lys

Arg
15

Pro
Ser
Asn
Asp
Asn
95

Leu
Gly
Asp
Gln
Thr
175
Phe
Leu
Gly
Ile
Glu

255
Phe

Leu
Glu
His
Glu
Met
80

Thr
Ala
Met
Val
Asn
160
Phe
His
Lys
Ala
Ala
240
Asn

Met

Asn
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Ile Val Glu Vval

290

Ile Thr Gly Pro

305

210> 10

<211> 414
<212> PRT
<213> Labrenzia

<400> 10

Met
1
Asp
Ala
Leu
Arg
65
Arg
Gln
Tyr
Val
Arg
145
Val
Ser
Asp
Tyr
Leu
225
Glu
Thr

Pro

Ala

Ser
Pro
Glu
Gly
50

Asp
Glu
Met
Glu
Arg
130
Pro
Leu
Asp
Gln
Leu
210
Met
Glu
Thr
Lys

Ala
290

Val
Asp
Asn
35

His
Ser
Arg
Ile
Pro
115
Glu
Val
Cys
Trp
Gln
195
Arg
Arg
Thr
Val
Glu

275
Asp

Pro
Phe
20

Pro
Ala
Arg
Asp
Asn
100
Ala
Glu
Asn
Arg
Ser
180
Lys
Glu
Leu
Leu
Thr
260
Met

Glu

Thr Asp Met Ile Trp Thr Tyr Tyr Glu Leu Asp Ala

295

300

Cys Pro Ile Leu Gly Ala Ser Lys Pro Arg

Glu
Leu
Ile
Glu
Asn
Pro
85

Val
Phe
Thr
Leu
Leu
165
Lys
Ser
Gln
Ala
Thr
245
Leu

Glu

Thr

310

Glu
Ala
His
Phe
Trp

70
Val

Arg
Glu
Ile
150
Phe
Lys
Asp
Leu
Leu
230
Asn
Ile
Arg

Leu

. PHM@o5

Thr
Asp
Phe
Ser
55

Lys
Ala
Gly
Ala
Arg
135
Asp
Asp
Leu
Gly
Ser
215
Gln
Leu
Gly

Leu

Arg
295

Asp
Pro
Asp
40

Glu
Gly
Phe
Ile
Gln
120
Leu
Ala
Ile
Ile
Leu
200
Val
Gly
Val
Ile
Arg

280
Tyr

Thr
His
25

Pro
Ala
Gly
Arg
Asp
105
Ala
Ile
Tyr
Pro
Gln
185
Glu
Ser
Leu
Ala
Gly
265
Ala

Asp

Asp
10

Asp
Ala
Met
Trp
Leu
90

His
Val
Ala
Ala
Arg
170
Ile
Ala
Ser
Asp
Leu
250
Leu

Gln

Pro

315

Trp
Arg
Ser
Arg
His
75

Phe
Ala
Ala
Ala
Gln
155
Asp
Gly
Leu
Thr
Asn
235
Leu
Lys

Pro

Gly

64

Trp
Leu
Gly
Asn
60

Ser
Ser
Arg
Gln
Leu
140
Pro
Met
Asp
Thr
Gly
220
Gly
Ile
Leu

Asp

Gly
300

Thr
Asp
Cys
45

Lys
Asp
Leu
Met
Leu
125
Pro
Met
Ala
Leu
Ala
205
Thr
Thr
Ala
Leu
Leu

285
Asn

Met
Val
30

Tyr
Ala
Pro
Phe
Arg
110
Glu
Ser
Pro
Asp
Met
190
Phe
Glu
Leu
Gly
Leu
270
Ala

Phe

Leu
15

Leu
Phe
Ile
Gly
Gln
95

Gly
Gly
Asp
Leu
Thr
175
Leu
Lys
Gly
Asp
His
255
Glu
Arg

Leu

Ala
Arg
Ile
Gly
Phe
80

Pro
Val
Met
Gly
Asn
160
Val
Thr
Ser
Ser
Glu
240
Glu
His
Asn

Leu
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Arg Val Ala Ala
305
Gly Ala Pro Val

Arg Phe Lys Asp
340

His His Thr Phe

355
Ala Arg Met Glu
370

Ala Asp Ile Glu

385

Asn Ala Arg Ser

<210> 11

<211> 455

<212> PRT

<213> Labrenzia

<400> 11

Met Ile Ala Ala

1

Gly Val Ser His
20

Ser Ala Asp Leu

35
Tyr Gly Ser Gly
50

Arg Ile Lys Glu

65

Leu Ala Asp Pro

Leu Leu Gln Leu
100

Val Thr Glu Ala

115
Asp Gly Ala Leu
130

Pro Gly Val Ala

145

Gln Arg Leu Leu

Ala Pro Gly Ile
180
Gly Gly His Thr
195
Ile Ala Leu Arg
210

Gln
Ile
325
Pro
Gly
Gly

Leu

Leu
405

sp.

Gly
Ala
Val
Gly
Thr
Leu
85

Gly
Leu
Asp
Ser
Ser
165
Pro

Asp

Asp

Ser
310
Gly

His
Gly
Arg
Gln

390
Glu

Cys
Leu
Arg
Gly
Leu
375
Glu

Ser

PHMOO5

His
Tyr
Ile
Val
Val
70

His
Ile
Val
Val
Ala
150
Gln
Val
Arg

Ala

Leu
Met
Arg
Pro
55

Pro
Pro
Arg
Lys
Pro
135
Phe
Gly
Ala
Gly

Gln
215

Glu
Leu
Phe
Ala
360
Ala

Pro

Leu

Gly
Ala
Met
40

Ile
Pro
Arg
Val
Tyr
120
Asn
Leu
Leu
Ser
Val

200
Gln

Ile
Arg
Asp
345
His
Phe

Pro

Ile

Ser
Gly
25

Ala
Glu
Gly
Arg
Ile
105
Arg
Ala
Ile
Asp
185

Thr

Ala

Gly
Ala
330
Ile
Phe
Gln
Arg

Val
410

Ala
10

Ala
Gln
Asp
Ser
Glu
90

Glu
Leu
Val
Pro
Thr
170
Leu

Ser

Gln

Gly
315
Thr
Thr
Cys
Cys
Trp

395
Thr

Ala
Met
Ala
Ala
Val
75

Met
Ala
Lys
Phe
Ala
155
Glu
Thr
Ala

His

65

Val
Asn
Arg
Leu
Leu
380

Leu

Leu

Phe
Val
Arg
Ala
60

Phe
Leu
Ser
Gly
Ala
140
Thr
Glu
Val

Leu

Ser
220

Lys
Arg
Thr
Gly
365
Leu

Asn

Lys

Arg
Lys
Leu
45

Val
Gly
Met
Ala
Ala
125
Lys
Pro
Glu
Glu
Leu

205
Phe

Ile
Asp
Gly
350
Ala
Ser

Met

Arg

Asp
Gly
30

Leu
Gln
Val
Val
Phe
110
Lys
Val
Glu
Ala
Ala
190

Pro

Ala

Pro
Pro
335
Asn
Pro

Ala

Gly

Asp
15

Ile
Ala
Ile
Asn
Asp
95

Met
Leu
Ser
Leu
Ser
175
Asp
Ala

Gln

Gln
320
Ala
Ala
Leu

Phe

Thr
400

Tyr
Ala
Ile
Arg
Val
80

Arg
Glu
Arg
His
Ile
160
Leu
Ser

Met

Pro
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Ser Arg Val Gly
225
Thr Ala Phe Leu

Gln Cys Thr Pro
260

Gln Arg Thr Gly

275
Phe Glu Leu Gly
290

Pro Ala Arg Ala

305

Leu Glu Ala Leu

Phe Arg Arg Ser
340

Asp Lys Ala Ala

355
Val Lys Met Ala
370

Leu Ala Leu Ala

385

Cys Gly Pro Ala

Leu Glu Lys Trp
420
Met Asp Gln Thr
435
Gln Thr Gly Thr
450

210> 12

<211> 337

<212> PRT

<213> Labrenzia

<400> 12

Met Asn Ala Phe

1

Val Ile Trp Met
20

Arg Gly Leu Tyr

35
Met Glu Glu Ala
50

Leu Tyr Asp Asp

65

Asp Thr His Pro

Ser
Leu
245
Glu
Val
Ala
Asn
Pro
325
Phe
Pro
Leu
Gly
Leu
405
Gln
Ala

Ala

sp.

Ser
Phe
Asp
Leu
Phe

Ala
85

Ala
230
Gly
Ala
Gln
Lys
Lys
310
Val
Glu
Glu
Ile
Glu
390
Gly
Asn

Ser

Leu

Gly
Ala
Gly
Asp
Val
295
Leu
Ala
Asp
Glu
Phe
375
Thr
Ala
Arg
Tyr

Ser
455

PHMOO5

His
Ala
Ala
Gln
Ala

70
Leu

Pro
Gly
His
Pro
55

His

Phe

Gly
Asp
Thr
Thr
280
Gln
Tyr
Ile
Val
Ile
360
Arg
Gly
Phe
His

Leu
440

Trp
Gln
Pro
40

Tyr
Val

Met

Ile
Tyr
Ser
265
Ala
Val
Asp
Arg
Tyr
345
Glu
Trp
Gln
Asn
Val

425
Gly

Pro
Gly
25

Val
Leu

Gly

Val

Gly
Ile
250
Glu
Tyr
Leu
Leu
Lys
330
Ala
Arg
Tyr
Lys
Thr
410
Asp

Ala

Thr
10

Ala
Phe
Asp
Asp

Gln
90

Thr
235
Ala
Ala
Ala
Lys
Trp
315
Glu
Glu
Ala
Phe
Thr
395
Tyr
Tyr

Gln

Asp
Gln
Arg
His
Thr

75
Val

66

Pro
Thr
Val
Pro
Lys
300
Arg
Ile
Thr
Glu
Ile
380
Asp
Val
Ile

Phe

Leu
Tyr
Ala
Pro
60

Phe

Ala

Gln
Gly
Lys
Ala
285
Gly
Ala
Glu
Arg
Arg
365
His
Trp
Ala
Gly

Asn
445

Ala
Phe
Ser
45

Val
Asp

Leu

Ala
Ser
Glu
270
Gly
Leu
His
Asp
Ser
350
Asn
Ser
Gln
Gly
Leu

430
Ala

Pro
Gln
30

Met
Thr
Gln

Ala

Ala
Ile
255
Val
Asp
Leu
Pro
Lys
335
Phe
Pro
Met
Val
Thr
415
His

Leu

Asp
15

Met
Leu
Asp

Leu

Glu
95

Ala
240
Asn
Leu
Met
Phe
Gly
320
Tyr
Tyr
Lys
Arg
Tyr
400
Asp

Leu

Arg

Pro
Gly
Arg
Val
Thr

80
Thr
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Leu
Leu
Glu
Ala
145
Glu
Val
Asp
Pro
Ser
225
Pro
Glu
Thr
Cys
Asp
305
Asp

Gly

<210> 13

Ile
Gly
Val
130
Glu
Ala
Phe
Ile
Val
210
Phe
Val
Arg
Leu
Gly
290
Asp

Thr

Ala
Glu
115
Leu
Pro
Asp
Asp
Ala
195
Arg
Arg
Ile
Asp
Leu
275
Pro

Leu

Gln

<211> 375
<212> PRT
<213> Labrenzia

<400> 13

Met Lys Ala

1

Gly Glu Gly

Thr Val Leu

35

Lys Gln Leu

50

Asn Ala Met

65

Glu
100
Tyr
Pro
Gly
Pro
Arg
180
Asp
Tyr
Ala
Gly
Trp
260
Ala
Ala
Arg

Asn

Phe
Leu
20

Gly
Thr

Met

Gly
Val
Ala
Ala
Ile
165
Cys
Asp
Ala
Ala
Ala
245
Trp
Leu
Gly

Ala

Leu
325

sp.

Leu
Phe
Tyr
Gln

Ala

Leu
Ala
Leu
Met
150
Tyr
Phe
Leu
Phe
Leu
230
Ser
Lys
Asn
Asn
Arg

310
Ser

Pro
Ala
Leu
135
Leu
Arg
Val
Arg
His
215
Arg
Asp
Val
Ala
Leu
295

Ser

Ala

PHMOO5

Phe
Glu
Ser
Thr

Arg
70

Pro
Arg
Ile
Glu

55
Ala

Lys
Ala
120
Arg
Met
Arg
Ile
Ala
200
Gly
Ala
Gly
Val
Gln
280
Arg
Phe

Leu

Gly
Tyr
Ala
40

Phe

Gln

Pro
105
Val
Gln
Val
Gly
Thr
185
Arg
Ser
Phe
Thr
Arg
265
Tyr
Thr
Ala

Lys

Gln
Ser
25

Asp
Thr

Gln

Asn
Ser
Ala
Leu
Ser
170
Gly
Asp
Gly
Ser
Gly
250
Gly
Pro
Ala

Val

Asn
330

Gly
10

Glu
Leu

Gln

Asp

Leu
Gly
Trp
Asp
155
Ser
Pro
Ile
Ile
Trp
235
Arg
Pro
Lys
Cys
Met

315
His

Ser
Met
Cys
Pro

Asp
75

67

Leu
Ala
Thr
140
Asp
Glu
Thr
Ser
Glu
220
Gly
Pro
Ile
Ala
Leu
300
Thr

Leu

Gln
Thr
Leu
Ala

60
Ser

Leu
Ile
125
Ile
Leu
Leu
Asn
His
205
Ala
Ala
Phe
Arg
Thr
285
Tyr

Pro

Gly

His
Glu
Arg
45

Leu

Gly

Gly
110
Ser
Gln
Ala
Ala
Gly
190
His
Ile
Ala
Asp
Leu
270
Tyr
Gly
Phe

Glu

Ile
Ala
30

Asp
Phe

Ala

Val
Pro
Ser
Gln
Gly
175
Ile
Arg
Glu
Gln
Pro
255
His
Ile
Leu

Gly

Ala
335

Gly
15

Ala
Pro

Val

Pro

Ser
Glu
Lys
Phe
160
Val
Asn
Leu
Thr
Ile
240
Val
Glu
Asp
Gly
Ala

320
Val

Met
Asp
Asp
Val

Asp
80
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Ile
Gly
Ala
Leu
Ser
145
Gly
Gly
Tyr
Arg
Pro
225
Ser
Val
Val
Leu
Ala
305
Gln
Met

Val

Pro

<210> 14

Ala
Val
Leu
Thr
130
Ile
Leu
Ala
Met
Phe
210
Tyr
Pro
Gly
Ala
Pro
290
Gln
His
Lys
Tyr

Ile
370

Ala
Val
Met
115
Pro
Asp
Ile
Met
Ala
195
Glu
Gln
Val
His
Gly
275
Pro
Glu
Ser
Thr
Met

355
Glu

<211> 245
<212> PRT
<213> Labrenzia

<400> 14

Gly
Asn
100
Ser
Asp
Val
Glu
Tyr
180
Pro
Ala
Asp
Arg
Phe
260
Ile
Gln
Ala
Ala
Arg
340
Glu

Ala

Met Leu Ser Pro

1

Trp Phe Asp Arg

20

His
85

Phe
Thr
Arg
Ala
Asp
165
Ile
Val
Pro
Gly
Trp
245
Phe
Arg
Ala
Lys
Gly
325
Ser

Gly

Gln

Ser
Glu
Ala
Ile
Asn
150
Ile
Pro
Gln
Gly
Cys
230
Gln
Glu
Lys
Gly
Thr
310
Ile
Glu
Tyr

Leu

Val
Asp
Pro
Ala
135
Leu
Ser
Leu
Glu
Ile
215
Thr
Glu
Thr
Gln
Ser
295
Pro
Asp
Ala

Ser

Ser
375

. PHMe@o5

Gly
Gly
Lys
120
Thr
Asn
Ala
Asn
Glu
200
Pro
Ala
Ser
Gly
His
280
Pro
Val
Val
Ile

Gly
360

Glu
Leu
105
Gly
Val
Ser
Val
Val
185
Phe
Val
Gln
Ile
Pro
265
Val
Pro
Gln
Gln
Leu

345
Tyr

Tyr
90

Arg
Gly
Leu
Asp
Glu
170
Ser
Glu
Ile
Met
Gly
250
Gly
Val
Val
Ile
Val
330

Leu

Phe

Asn
Leu
Met
Gln
Lys

155
Pro

Ala
Ala
Leu
235
Tyr
Asn
Thr
Leu
Val
315
Asn

Phe

Ala

Ala
Val
Ala
Asp
140
Gln
Phe
Ala
Phe
Asn
220
Ala
Met
Val
Pro
Gln
300
Glu
Gly
Gly

Leu

Leu
Gln
Ala
125
Asn
Thr
Phe
Phe
Leu
205
Val
Gln
Leu
Leu
Val
285
Glu
Asp
Tyr
His

Ser
365

His
Lys
110
Val
Gly
Ile
Ser
His
190
Gly
Asp
Gln
Asn
Ser
270
Glu
Glu
Trp
Asp
Arg

350
Asp

Gln
95

Arg
Ile
Phe
Ile
Asp
175
Ser
Glu
Ala
Leu
Leu
255
Lys
Thr
Thr
Asn
Gly
335

Pro

Val

Ala
Gly
Gly
Ala
Ser
160
Ala
Arg
Phe
Arg
Thr
240
Gly
Leu
Glu
Gln
Thr
320
Val
Ala

Thr

Leu Ser Ile Thr Gln Asn Gly Arg Ser Ser Thr Leu

5

10

15

Pro Glu Ser Gly Asn Thr Ile Thr Glu Ala Leu Val

25

68

30
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Glu Asp Ala His
35
Ala Ile Ile Leu
50
Phe Gly Gly Gly
65
Glu Arg Leu Ala

Gln Ala Thr Ala
100

Leu Ala Gly Pro

115
Leu His Pro Ala
130

His Ala Ala Ser

145

Gln Ala Leu Ser

Leu Gly Leu Ala
180

Ala Ile Arg Arg

195
Gly Gln Ser Arg
210

Asp Ser Ser Ile

225

Phe Pro Trp Glu

210> 15

<211> 411

<212> PRT

<213> Labrenzia

<400> 15

Met Thr Asp Arg

1

Tyr Gly Phe Gly
20

Asn Leu Phe Arg

35
Pro Pro Phe Ile
50

Ser Arg Arg Ala

65

Ala Val Ala Ala

Glu His Arg Leu
100

Ala
Arg
Asp
Leu
85

Gly
Asp
Cys
Tyr
Leu
165
Gln
Phe
Asp
Arg

Leu
245

sp.

Thr
Lys
Pro
Gly
Ser
Glu

85
Ser

Ala
Gly
Pro
70

Gly
Gly
Ala
Val
Leu
150
His
His
Lys
Lys

Ala
230

Leu
Ser
55

Val
Pro
Ile
Arg
Leu
135
Thr
Leu
Ile
Ala
Ala

215
Asn

PHMOO5

Val
Ser
Leu
Ile
Arg
70

Ala

Gly

His
Ser
Glu
Glu
55

Thr
Trp

Arg

Asp
40

Gln
Asp
Phe
Gly
Phe
120
Pro
Leu
Val
Arg
Tyr
200
Ile

Leu

Cys
Ala
Arg
40

Leu
Thr
Gln

Thr

Arg
Thr
Pro
Val
Phe
105
Thr
Phe
Ser
Asp
Arg
185
Arg
Ala

Gln

Met
Leu
25

Glu
Pro
Gly
Asp

Gly
105

Ala
Val
Glu
Ser
90

Val
Leu
Leu
Thr
Ser
170
Ile
Ala
Glu

Arg

Gly
10

Gln
Gly
Asp
Leu
Ala

90
Val

Glu
Phe
Arg
75

Leu
Ala
Pro
Thr
Gln
155
Ile
Glu
Asp

Asn

Tyr
235

Ile
Gly
Arg
Ser
Thr
75

Gly

Ile

69

Glu
Cys
60

Leu
Ser
Ala
Glu
Arg
140
Ser
Leu
Arg
Leu
Arg

220
Ala

Gly
Val
Gln
Val
60

Gly
Phe

Leu

Ala
45

Thr
Tyr
Val
Ser
Leu
125
Arg
Ile
Pro
Leu
Asp
205

Ser

Thr

Leu
Leu
Val
45

Pro
Gln
Gly

Gly

Gly
Gly
His
Val
Asp
110
Leu
Ile
Asn
Glu
Asp
190
Lys

Leu

Glu

Ala
Thr
30

Ala
Gln
Val
Asp

Gly
110

Cys
Ala
Leu
Glu
95

Met
Phe
Gly
Ala
Ile
175
Pro
Ser

Phe

Gln

Cys
15

Gly
Gly
Val
Cys
Pro

95
Ser

Thr
Asp
Trp
80

Gly
Val
Gly
Ala
Glu
160
Glu
Gln
Leu

Gly

Lys
240

Gly
Lys
Asn
Leu
Ala
80

Gly

Asn
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Leu
Ser
Asp
145
Met
Ala
Gly
Leu
Pro
225
Phe
Pro
Thr
Ala
Ser
305
Ala
Ser
Leu
Leu
Glu

385
Gly

<210> 16

Gln
Pro
130
Val
Ser
Ala
Pro
Gly
210
Glu
Gly
Gln
Arg
Ala
290
Ala
Leu
Ala
Ala
Val
370

Ser

Phe

Ser
115
Asn
Ala
Val
Ala
Leu
195
Ala
Pro
Glu
Ser
Gly
275
Leu
His
Val
Leu
Phe
355
Gln
Gly

Asn

<211> 5897
<212> PRT
<213> Labrenzia

<400> 16

Leu
Ala
Gly
Ala
180
Gln
Met
Arg
Ser
Tyr
260
Pro
Thr
Ala
Ala
Gly
340
Leu
Pro

Arg

Leu

Met Pro Asp Gly

1

Ala Cys Leu Lys

20

Glu
Ala
Leu
Gly
165
Ile
Asp
Gly
Cys
Ala
245
Gly
Glu
Asp
Thr
Gln
325
His
Gln
Thr
Phe

Ala
405

Met Glu

Pro Pro
135

Ile Ser

150

Ala Ser

Arg Ser
Met Ser

Pro His
215

Arg Pro

230

Ala Ala

Arg Ile
Pro Ser

Ala Gly
295

Gly Thr

310

Leu Leu

Gly Vval
Met Glu

Leu Pro
375

Asn Ser

390

Thr Val

. PHMe@o5

Leu
120
Arg
Glu
Ala
Gly
Trp
200
Leu
Phe
Leu
Ser
Gln
280
Ile
Pro
Asn
Ala
Ala
360
Asp
Ala

Leu

Ile
Leu
Glu
Ser
Glu
185
Leu
Ser
Asp
Val
Gly
265
Asn
Pro
Arg
Ser
Ala
345
Gly
Leu

Met

Ser

Arg
Gly
Leu
Gly
170
Leu
Glu
Asp
Ala
Leu
250
Leu
Ala
Pro
Gly
Val
330
Ala
Gln
Asn

Cys

Ser
410

Asn
His
Val
155
Ala
Asp
Leu
Glu
Ala
235
Ala
Gly
Leu
Ser
Asp
315
His
Gly
Ile
Tyr
Leu

395
Asp

Lys
Ser
140
Leu
Leu
Ile
Gln
Ser
220
Gly
Arg
Arg
Gln
Ser
300
Ala
Val
Ala
Ala
Val

380
Ser

Leu
125
Phe
Asp
Ala
Cys
Ala
205
Gly
Thr
Ser
Val
Glu
285
Leu
Ala
Thr
Val
Pro
365

Leu

Ser

Leu
Leu
Gly
Val
Leu
190
Leu
Asp
Gly
Asp
Gln
270
Ala
Asp
Glu
Ala
Glu
350
Ile
Asp

Gly

Asn
Asp
Pro
His
175
Val
Arg
Leu
Phe
Leu
255
Ala
Ile
Phe
Ala
Pro
335
Ile
His
Asn

Phe

Thr
Thr
Ile
160
Leu
Ile
Asn
Met
Leu
240
Gly
Gln
Thr
Ile
Gln
320
Lys
Ala
Gly

Pro

Gly
400

Arg Glu Phe Glu Asp Thr Val Gly Asp Val val Ala

5

10

15

Ile Pro Ser Asp Arg Phe Asp Thr Leu Ser Pro Leu

25

70

30
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Ser
Leu
Ala
65

Arg
Leu
Ser
Ala
Gln
145
Phe
Ala
Ile
Asp
Pro
225
Glu
Tyr
Arg
Met
Gly
305
Gly
Val
Ile
Tyr
Ser
385

Leu

Ala

Arg
Ser
50

Lys
Glu
Ala
Arg
Ser
130
Glu
Glu
Asp
Thr
Pro
210
Ala
Ala
Arg
Pro
Ile
290
His
Pro
His
Ala
Ser
370
Ala

Leu

Val

Phe
35

Asp
Asn
Ala
Leu
Thr
115
Ala
Asp
Pro
Leu
Glu
195
Gly
Val
Glu
Leu
Val
275
Asp
Met
Ser
Arg
Gly
355
Lys
Arg
Lys

Ile

Gly
Met
Ala
Asp
Pro
100
Val
Lys
Met
Ile
Gly
180
Ile
Lys
Asp
Leu
Leu
260
Gly
Arg
Phe
Gln
Ala
340
Gly
Val
Ala

Pro

Arg
420

Val
Leu
Lys
Arg
85

Asp
Pro
Ala
Gly
Ala
165
Glu
Pro
Gly
Gln
Met
245
Gly
Val
Ala
Cys
Val
325
Val
Ala
Gly
Asn
Leu

405
Gly

Asp
Gly
Glu
70

Val
Arg
Ala
Ala
Ala
150
Val
Leu
Ala
Glu
Phe
230
Asp
Glu
Phe
Gly
Pro
310
Ile
Leu
Asn
Met
Gly
390

Ser

Ser

Ser
Val
55

Leu
Pro
Arg
Ser
Leu
135
Val
Leu
Gln
Glu
Phe
215
Asp
Pro
Ala
Ile
Ser
295
Asn
Asp
Ala
Leu
Leu
375
Tyr
Ala

Ser

Ile
40

Ser
Ala
Gln
Ala
Arg
120
Ala
Glu
Ala
Ser
Arg
200
Thr
Pro
Gln
Gly
Gly
280
Ile
Arg
Thr
Leu
Met
360
Cys
Val
Ala

Glu

Ile
Ile
Gln
Ser
Glu
105
Ser
Gln
Thr
Met
His
185
Trp
Lys
Leu
His
Tyr
265
Val
Glu
Leu
Ala
Gln
345
Leu
Glu
Arg
Glu

Asn
425

Val
Ala
Ile
Gln
90

Lys
Lys
Pro
Pro
Asp
170
Leu
Asp
Val
Tyr
Arg
250
Ala
Asn
Ala
Ser
Cys
330
His
Thr
Asp
Gly
Arg

410
His

Thr
Pro
Leu
75

Lys
Arg
Lys
Gly
His
155
Gly
Glu
Trp
Lys
Phe
235
Leu
Pro
Leu
Leu
Phe
315
Ser
Glu
Pro
Gly
Asp
395
Asp

Gly

71

Glu
Thr
60

Asp
Ala
Ala
Ala
Gln
140
Val
Arg
Gln
Arg
Tyr
220
Gly
Phe
Ser
Gln
His
300
Met
Ser
Gly
Asp
Arg
380
Gly
Gly

Gly

Ile
45

Val
Gly
Pro
Pro
Ala
125
Phe
Ser
Phe
Gly
Gln
205
Gly
Leu
Ile
Ser
Asp
285
Leu
Leu
Ser
Cys
Met
365
Cys
Val
Asp

Gln

Met
Phe
Arg
Gln
Lys
110
Ser
Arg
Gly
Ala
Asp
190
Ile
Gly
Ser
Gln
Ile
270
Tyr
Thr
Asp
Leu
Glu
350
His
Lys
Gly
Thr

Ser
430

Lys
Phe
Tyr
Asn
95

Glu
Trp
Thr
Ser
Gln
175
Asp
Tyr
Val
Pro
Ser
255
Ala
Ala
Ser
Ile
Ile
335
Met
Ile
Thr
Ala
Ile

415
Thr

Arg
Glu
Arg
80

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

Leu

Ser
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Leu
His
His
465
Lys
Gly
Ala
Leu
Pro
545
Ser
Ala
Val
Asp
Asp
625
Asp
Arg
Ser
Phe
Thr
705
Val
Ala
Ile
Val
Pro
785

Leu

Tyr

Thr
Gly
450
Gly
Gln
Ala
Glu
Arg
530
Leu
Asp
Gly
Glu
Arg
610
Gln
Glu
Asp
Leu
Ala
690
Pro
Ser
Lys
Pro
Phe
770
Gly
Lys

Leu

Ala
435
His
Thr
Ala
Pro
Thr
515
Ser
Ile
Trp
Val
Glu
595
Pro
Val
Leu
Pro
Val
675
Lys
Ala
Gly
Val
Ala
755
Arg
Glu
Asp

Glu

Pro
Ala
Gly
Phe
His
500
Ala
Gly
Ser
Pro
Ser
580
Tyr
Met
Ile
Pro
Met
660
Ala
Gly
Asp
Ala
Arg
740
Pro
Lys
Gly
His

Ile
820

Asn
Gly
Thr
Thr
485
Cys
Ala
Arg
Leu
Arg
565
Ser
Leu
Leu
Leu
Ser
645
Ala
Ser
Cys
Leu
Leu
725
Leu
Ala
Lys
Arg
Val

805
Ala

Pro
Gly
Glu
470
Ser
Gly
Gly
Tyr
Glu
550
Pro
Phe
Pro
Ile
Asp
630
Leu
Phe
Leu
Val
Ser
710
Leu
Pro
Gly
Ser
Tyr
790
Val

Arg

Leu
Asp
455
Leu
Leu
Leu
Ile
Phe
535
Gln
Val
Gly
Glu
Pro
615
Leu
Glu
Arg
Arg
Lys
695
Gln
Asp
Ala
Glu
Gly
775
Asp
Val

Ala

Ala
440
Pro
Gly
Tyr
Gly
Ala
520
Pro
Thr
Leu
Ala
Thr
600
Leu
Leu
Gln
Leu
Arg
680
Thr
Pro
Trp
Tyr
Met
760
Phe
Leu

Gly

Ala

Gln
Arg
Asp
Asp
Ser
505
Gly
Thr
Pro
Asp
Gly
585
Arg
Ser
Ala
Ile
Ala
665
Leu
Arg
Leu
Ser
Pro
745
Pro
Gly
Thr
Val

Ala
825

Ala
Arg
Pro
Ala
490
Ile
Leu
Leu
Phe
Gly
570
Gly
Thr
Ala
His
Ala
650
Phe
Arg
Arg
Pro
Ala
730
Phe
Leu
Leu
Leu
Pro

810
Ala

Arg
Val
Ile
475
Leu
Lys
Ile
His
Phe
555
Gln
Ser
Ala
Arg
Leu
635
Tyr
Val
Asp
Arg
Asp
715
Leu
Glu
Arg
Ala
Thr
795
Met

Gln

72

Leu
Gly
460
Glu
Gly
Ser
Lys
Ser
540
Ile
Thr
Asn
Ala
Thr
620
Glu
Thr
Ala
Gly
Ser
700
Leu
His
Lys
Arg
Ala
780
Gly

Leu

Phe

Ile
445
Tyr
Ile
Lys
Asn
Ala
525
Glu
Ser
Phe
Ala
Val
605
Glu
Gly
Leu
Asp
Asp
685
Arg
Ala
Glu
Arg
Arg
765
His
Ala

Pro

Leu

Ala
Ile
Asn
Thr
Ile
510
Val
Asp
Arg
Pro
His
590
Gly
Ala
Phe
Gln
Thr
670
Gln
Glu
Glu
Asn
Arg
750
Ser
Lys
Glu
Gly

Asp
830

Glu
Glu
Gly
Pro
495
Gly
Ile
Gln
Lys
Arg
575
Val
Arg
Gln
Ala
Thr
655
Val
Ala
Glu
Ala
Arg
735
Cys
Ser
Asn
Arg
Ala

815
Val

Ala
Cys
Leu
480
Glu
His
Gly
Asn
Gly
560
Arg
Val
Pro
Leu
Gly
640
Gly
Gly
Gly
Thr
Trp
720
Pro
Trp
Ala
Glu
Phe
800
Ala

Ser
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Glu
835
Thr

His Arg Ala

Thr Val
850

Asp

Glu

Pro Ser
865

Leu

Gly

His Cys Gln

Gln Thr Val
900

Ala

Gly

Leu Asp Lys

915

Tyr Gly Pro Ser
930

Gly Glu Ala
945

Gly

Tyr

Phe Leu Leu
Ala
980

Thr

Leu Gly Leu

Glu Leu Gly
995
Val Cys Val
1010

Asp

Arg

Leu Val Thr

1025

Phe Ala Asn Arg

Thr Val Leu

1060

Asp

Ala Ala Thr

1075

Trp
Gly
Val
Gly
885
Pro
Gln
His
Ala
Asp
965
Glu
Leu
Val
Gly

Glu

1045

Arg

Arg
Ser
Glu
870
Val
Ala
Cys
Arg
Glu
950
Pro
Lys
Glu
Gly
Pro
1030

Leu

Ala

Pro Ser Ala

Phe
Thr
855
Phe
Val
Thr
Tyr
Gly
935
Ile
Ala
Asp

Leu

Pro

1015

Asp
Asp
Arg

Val

Asp Ile Val
840

Asp

Lys Trp

Thr Val His
860

Met

Leu

Ile Thr Ser
875

Glu

Arg

Arg Pro Gly Thr

890

Glu Pro Ala Asn Thr

905

Asn Arg Phe Ser Glu

920

Leu Gln Gln Ile Trp

940

Asn Arg Pro Asp Glu

955
Met Cys Val

Leu Asp

970

Thr Asp Ser Ser Ala

985

Phe Gly
1000

Gln Asn

Thr Val Pro

Thr Arg Leu

1020

Val
1035
Gly Gln

Gly Arg Leu Met

Pro Ala Leu
1050
Pro Val Trp His Pro
1065
Arg Gln

1080

Leu Val Cys

Val
845
Cys

Gln Pro Cys

Thr Gly Arg
Gln
880

Ser

Pro Gly Ser

Gly Asn Gly
895
Thr Ala Pro
910

Gly

Val

Leu Leu Ser

925
Arg Pro

Gly Asp

Ala Gln
960

Cys

Asp Asp

Gln Ser
975
Pro

Leu
Leu Phe
990
Asp Gln
1005
Pro Arg

Ser

Leu Arg

Ile Asp

Arg Leu Gln Gly
1040
Glu Thr Ser Asn
1055
Val Thr Pro Gly
1070
Gly Met Ala His

1085

Glu
1095
Leu

His Thr Ala
1090
Ala

Gly Ser Gly Ala Gly

Asn Val Ala Asp Tyr Arg Ala

Arg Val Vval

Ala Lys Thr

His Val Ser Gly
1100
Ile Phe Ser Asp

1105
Phe Lys
Val Vval
1140
Gly Leu
1155
Gln Ala Gln Leu
1170
Pro Ala Leu Leu
1185

Arg Leu Ser Ser

Val Glu Gly Glu
1220

1110

Ala Ala Val Thr Leu
1125
Pro Gln Ser Asp Glu

Ala Gly Leu Val Ala

Val Glu Cys

1175

1115
Gly Thr Gly
1130
Gly Thr Ala

Gly Glu

Ala Tyr
1145

Thr Ala Asn Lys Glu

1160

Pro Gly Asp Leu Ala

1180

1120

Phe Leu Gln Ile
1135
Gly Leu Phe Ser
1150

Ser Thr Arg Leu
1165
Ala Leu Glu Leu

Ser Gln Ala Ala Arg Val Thr Gly Ala Ser His Leu

1190

1195

1200

Lys Gly Ile Leu Ala Arg Gly Trp Glu Lys Leu Lys

1205

1210

1215

Gly Ser Pro Trp Arg Asn Asp Gly Ile Tyr Leu Ile

1225
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1230
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Thr Gly Gly Thr
1235
Gln Glu Thr Ser
1250
Asp Ala
1265
Ser

Asp Leu

Thr Ser Cys

Val Vval
1300

Val Leu

Arg Ser

Ala Gly

Gly Gly Leu Gly Gln
1240

Ala Ala Thr Val Ile

1255

Val val Arg
1270

Asp Leu Gly

1285
Ala Arg His

Leu Gln
Asp Pro

Gly Arg

1305

Lys Asp Gly Phe Ile

Arg Phe Ala Glu Arg
1245
Leu Ala Ala Arg Ser
1260
Asp Leu Gly Leu Lys
1275

Asp Ala Val Gln Ala
1290

Ile Asp Gly Ile Leu

1310

Ala Asp Lys Ala Glu

Ile Ala
Thr Ala

Val Asp
1280

Met Val

1295

His Ala

Ala Asp

Phe
Gln
1345
Ala
Asn
Gln
Gln
Glu
1425
Phe
Gly
Val
Leu
Phe
1505
Phe
His
Ala
Gly

Lys
1585

Ala Ile Ala Ile

Leu Glu Thr Phe

Asp
1330
Ala
Ser
Gly
Gly
Asp
1410
Ser
Glu
Thr
Ser
Ala
1490
Glu
Asp
Gly
Asp
Leu

1570
Pro

1315
Leu Val Gly Arg Ala
1335
Asp Leu Pro
1350
Trp Gly Ser
1365
Glu Ala Phe

Ser Val
Ala val

Phe Leu
1380
Glu Arg Phe Gly Val
1395
Gly Gly Met Arg Met
1415
Thr Gly Leu Gly Val
1430
Ala Ala Leu Leu
1445
Gln Leu Ala Ile
1460
Ala Gln Pro Val
1475
Ala Glu Glu Leu

Ser
Asp
Ser

Leu
1495
Arg Gln Asp Leu Asp
1510
Thr Met
1525

Leu Thr

Ser Ile Thr

Met Asp Pro
1540

Met Ala

1555

Leu Pro

Gly Phe Leu

Glu Asn Pro
1575
Leu Pro Asp Gln

1590
1605

1620

1320
Lys Leu Ala Gly Thr
1340
Phe Phe Ala
1355
Gln Thr Asp
1370

Trp Arg Ser

Leu Asp
Ala Gly

Ala Leu
1385
Ser Leu Asn Ile Ala
1400
Ala Pro Glu Ala Leu
1420
Leu Ala Thr Ala Ala
1435
Gly Gly Pro Gln Gln
1450
Asp Ile Leu Thr Pro
1465
Gln Arg
1480
Leu Glu

Thr Glu Ser

His Ile Ala
1500
Ser Glu Trp
1515
Ser Asn Arg
1530
Phe Phe Glu

Ala Glu
Thr Phe
Thr Val
1545
Ala Gln Thr Tyr Glu
1560
Val Arg His Thr Ala
1580
1595
1610

1625
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1325
Trp Ala Leu Asp
Thr Phe Gly Ser
1360
Ala Ala
1375

Ala Ala

Tyr Ala

Arg Lys
1390

Trp Pro Pro Trp

1405

Ala Arg Met Gln

Gly Ile Asp Glu
1440
Val Vval Met Cys
1455
Pro Ala Ala Pro
1470
Asp Gly Leu Gln
1485
Glu His Met Gly
Ser Asp Leu Gly
1520
Asn Glu Ala
1535
Val Thr Ile
1550
Cys Leu Ser

Leu
Tyr
Ser

1565
Lys Ile Thr Glu

Pro Asp Pro Thr Ser Pro Pro Asp Ala Glu

1600

Ile Gly Met Ala Gly Arg Phe Pro Asp Ala Pro Asp

1615

Trp Glu Asn Leu Arg Ser Gly Arg Ala Cys Leu Arg

1630
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Glu Ile Pro Glu Asp Arg Trp Asp Trp

Leu Thr Asp Val Asn Arg Ala Gly Phe

Asp
1665
Pro
Ala
Ile
Ile
Pro
1745
Val
Ser
Asn
Met
Gly
1825
Thr
Ser
Pro
Ile
Glu
1905
Ala
Thr
Lys
Glu

Val
1985

1635

1650
Ala Arg His Phe Gly
1670
Gln Arg Leu Leu
1685
Tyr Ala Pro Ser
1700
Thr Ala
1715

Ile Asp

Ala
Gly

Gly Pro Ser

Gly Ser His
1730
Asn Arg Ile Ser Tyr
1750
Cys Ser
1765

Ala Gly

Glu Thr Ala

Ala Met Arg
1780

Val Leu Ser Pro

1795

Ser Pro Asp Gly

Leu

Leu

1810

Tyr Gly Arg Gly Glu
1830

Ala Glu Arg Asp

1845
Glu Asn His Gly
1860
Ala Gln Ala Ala
1875

Pro Gln Ser Leu

Ala
Ala
Arg

Ala

1890

Leu Gly Asp Pro Ile
1910

Glu Ala Gly Gln

1925
Ile Gly His Leu
1940
Leu Leu Gln Met
1955

Val Asn Pro Tyr

Leu
Asn
Val
Glu
1970

Pro Gln Ala Gln Glu
1990

1655
Ile

Met
Ser
Gly
Ser
1735
Leu
Ser
Asp
Glu
Arg
1815
Gly
Gly
Gly
Leu
Ser
1895
Glu
Glu
Glu
Arg

Leu
1975

Arg Ala Leu
1640
Ile Asp Gly

Lys Ala
1645
Ile Ala

Ala Gly

Glu Phe

1660

Ser Arg Arg Glu Ala

1675
Val Trp Arg
1690

Gly Ser Asp

Glu Tyr

Leu Ala
1705

Tyr Gly

1720

Ser Thr

Ala Arg Met

Gly Ser Val

Ala Leu Met Asp
1680

Glu Asp

1695

Val Ile

Ala Ile

Thr Ala
1710

Ala Glu Asn Gly

1725

Gly Ser Val Gly

1740

Leu Asp Leu His Gly

1755
Val Ala Leu
1770

Gln Ala Ile

Ala Leu

Cys Ser
1785

Thr His Ile Ser Phe

1800

Cys Lys Thr Phe Ser

Pro Ser Glu Pro
1760

His Arg Ala Ile

1775
Val Gly Gly Val
1790
Ser Lys Ala Gly
1805

Ala Gln Ala Asp

1820

Val Gly Met Leu Phe
1835
Asp Phe Val His Gly
1850
Lys Ala Asn Ser Leu
1865

Val Glu Thr Ala Val
1880

Tyr Met Glu Ala His

Pro Leu
1840

Leu Gly

1855

Pro Asn

Leu Lys
Ile Ile

Thr Ala
1870

Arg Arg Ala Gly

1885

Gly Thr Gly Thr

1900

Ile Glu Gly Leu Lys
1915
Ala Arg Cys Ala Ile
1930
Leu Ala Ala Gly Vval
1945

Asn Arg Thr Leu Ala
1960

Lys Leu Lys Asp Ser

1980

Thr Ala Phe Asp
1920

Gly Ser Val Lys

1935
Ala Gly Val Leu
1950

Pro Ser Leu Pro

1965

Pro Phe Tyr Leu

Trp Arg Arg Pro Val Asp Ala Val Gly Lys

1995

2000

Glu Ile Pro Arg Arg Ala Gly Val Ser Ser Phe Gly Phe Gly Gly Val

2005

2010

2015

Asn Ala His Val Val Leu Glu Glu Pro Ala Gln Thr Ile Arg Ala Asp

2020

2025

75

2030
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Met Pro Glu Ile Pro Glu Leu Ile Val
2035 2040
Gly Leu Ala Ala Ser Ala Asp Ala Leu
2050 2055

Ala Asn Thr Gly Gly Ala Leu Glu Pro

Leu Ser Ala Arg Asp
2045

Ala Lys Ala Leu
2060

Thr Ile Glu

Thr

Ser Arg

Arg Glu
Pro Tyr

Leu Cys

2065
Ala

Leu
Leu
Leu
Ser
2145
Ile
Ala
Leu
Gly
Pro
2225
Ala
Val
Thr
Ser
Glu
2305
Gln
Ser
Val
Val

Leu
2385

Ala His Leu Pro Glu Val Pro Pro Glu

Pro Ser Gly Arg Arg Ile Pro Ser Asn

2070
Leu Ala Asp Ile
2085
Lys Leu Asp Asp
2100
Arg Ser
2115
His Arg

Cys
Thr

Arg Val Glu
Val
2130
Leu

Ala Gly

His Ser
2150

Leu Arg

2165

Gln Ser

Pro Glu

Ala Phe Thr

Phe Ala Ala
2180

Ala Thr Arg Asp

2195

Val Pro Tyr Lys

Ala

Arg
2210
Lys Asp Val Pro Leu
2230
Tyr Asp Trp Glu
2245
Leu Pro Gly Thr
2260
Asn Gly
2275

Pro Ser

Ala
Pro
Leu Lys Pro
Leu

2290
Val

Gly Met

Ser Leu Ser Gly
2310

Val Leu

2325

Leu His

Gly Gln Pro

Ala Gly Cys
2340

Trp Val Gln Pro

2355

Leu Gly Ser Pro

Val
Val
2370
Ser His Gly Asp Ser
2390

2405

2420

Leu
Leu
Lys

Ser

2135

Gly
Ala
Leu
Asn

Thr

2215

Glu

Ala

Ser

Ser

Ala

2295

Asp
Pro
Leu
Ala

Gly

2375

Gly

2075
Asp Ile Asp
2090
Glu Pro Val

Glu Ile

Gly val
2105

Val Leu Gly Leu Thr

2120

Ile Arg Glu Ile Ser

2080
Glu Pro
2095
Pro Leu

Glu Val

His Arg
2110
Ile Asp
2125

Ser Ala

His Asp

Phe Gln

2140

Met Glu Ala Ala Pro
2155
Gly Arg Asp Ala Met
2170
Lys Glu Leu Val Asp
2185

Leu Thr Gly Gln Asp
2200

Arg Arg His Asn Lys

Leu Leu Arg Asp
2160

Arg Val

2175

Arg Ile

Thr Glu

Arg Leu
2190

Gly Phe Trp His

2205

Val Thr Gln Ser

2220

Glu Leu Ala Arg Leu
2235
Glu Arg Asp Gly Arg
2250
Phe Lys Lys Glu Arg
2265
Ala Ala
2280
Leu Thr

Val Pro Gln

Arg Lys Ser

2300

Glu Phe Phe Leu Arg

2315
Ala Tyr Leu
2330

Arg Asp Leu

Gly val

Gln Ser
2345

Val Ile

2360

Pro Gly

Ser Glu Pro

Gln Glu Tyr

2380

Glu Arg Leu His Cys
2395

Ile Ile Asn

2410

Glu Ile Tyr

2425
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Trp Val Gly Gly
2240
Asp Leu Arg Arg
2255
Ile Trp Phe Asp
2270
Ile Lys
2285
Asp Gly

Asp Thr
Val Phe

Ile val
2320

Ala Arg

2335

Lys Asp

Asp His
Glu Leu

Ala Leu
2350

GIn Thr Leu Gln

2365

Pro Phe Arg Ile

Arg Gly Ala Ile
2400
Asn Asp Ala Ile
2415
Ser Leu Phe Glu
2430
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Thr
Val
Cys
2465
Gly
Ser
Thr
Ala
Glu
2545
Val
Ala
Ala
Pro
Ser
2625
Thr
Leu
Arg
Ala
Ile
2705
Trp
Asp
Asp
Phe
Asp
2785
Asp

Asp

Ala Gly Leu
2435
Ser Asp Gly
2450
Gly

His Tyr
Ser Arg

Val Glu
2470

Ala Ala

2485

Ala Leu

Ser Ala

Ala Leu Gln

Gly Asp Leu
2500

Asn Lys Ser Arg

2515

Ala Ala His Gly

Ala

Ser

2530

Ser Gly Gln Val Leu
2550

Leu Pro Glu Ala

2565
Asp Pro Val Asn
2580
Ala Tyr Phe Lys
2595

Glu Ile Asp Leu

Ala
Gln
Ala

Asp

2610

His Met Val Met Glu
2630

Ser Lys Thr Leu

2645
His Phe Ile Glu
2660

Gly Arg Gly Ala

2675

Pro Arg Thr Glu

Leu
Asp
Lys

Lys

2690

Gly Leu Ala Gly Arg
2710

Asn Leu Arg Asn

2725
Trp Lys Trp Gln
2740
His Phe Ser Lys
2755

Pro Leu Phe Phe

Asp
Arg
Ala

Asp

2770

Pro Gln Glu Arg Leu
2790

Arg Pro

2805

Gly Gln

Ala Gly Tyr

Gly Leu Pro
2820

Gly Pro Gly
2440
Val Val Ala
2455
Pro Phe Val

Ile Gly Phe

Phe Ala
2505

Arg Val

2520

Glu Lys

Pro
Met

Ile
2535
Thr Arg Ile

Gly Lys Thr

Val Pro Ala
2585
Arg
2600
Asp
2615
Leu Thr Ala

Phe Phe Glu

Ala His Gly
2665

Gly Thr

2680

Lys Thr

Ala

Pro
2695
Tyr Pro Gln

Gly Arg Asp

Asp Tyr Phe
2745

Gly Gly

2760

Ile Ser

Trp
Asn
2775
Phe Leu Glu
Gly Asp Leu

Val Gly Val
2825

His Gln Cys

Asp Leu Ser
2460
Leu His Pro
2475
Gly Leu Ala
2490
Ile Glu Ser

His Leu Glu

Ile Asp Ile
2540
Asn Gly Phe
2555
Pro Ala His
2570
Gln Asp Gly

Leu Leu Ser Glu Ala Leu

2620
Val Leu Glu
2635
His Gln Thr
2650
Pro Ser Leu

Pro Ala Ser

Gly Gly Leu
2700
Ala Tyr Asp
2715
Gly Ile Thr
2730
Ser Thr Asp

Phe Ile Asp

Pro Gly Met
2780
His Ala Trp
2795
Gln Ala Gln
2810
Tyr Ala Gly
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Leu Asn
2445
Leu Pro

Trp Leu
Glu Ile
Ser Leu Met Asp

2480
Glu Gln

2495
Cys Leu

Gly Glu

Leu Gln
2510

Arg Arg Ser Val

2525

Ala Leu Cys Asp

Ser Thr Arg Arg

2560

Ala Leu Gly
2575

Lys Asp Ala

2590

Ala Cys Pro

Gln

Leu

2605

Glu Pro Leu Glu Tyr Tyr Gly Phe Asp

Lys Glu Phe Gly
2640
Leu Gly Ala Val
2655
Thr Thr Val Val
2670
Val Asp Ala Ala
2685
Asp Ile Ala Val
Ile Ala Gly Phe
2720
Val Pro Ala
2735
Ser Arg Ile
27560
Val Ala Ala

Glu
Arg

Asp
2765
Ala Glu Ala Met

Thr Ala Met Glu
2800
Ser Val Asp Glu
2815
Val Met Tyr Gly
2830
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Glu Tyr Gln Leu
2835
Ser Thr Ala Ser

Leu Gly Leu Gln Gly
2840
Tyr Tyr Ala Gly Val

Ser Leu Ala Gly Glu
2845
Ala Asn Arg Val Ser

Pro Met

Tyr Ala

Leu
2865
Ser
Val
Lys
Cys
Val
2945
Asp
Arg
Ile
Tyr
Ile
3025
Trp
Gly
Ile
Ala
Pro
3105
Phe
Pro
Leu

Ala

Ala
3185

Val Gln Vval Ser

Leu Ala Gly Arg

2850
Asn

Leu
Arg
Tyr
Gln
2930
Gly
His
Ala
Ala
Val
3010
Lys
Ile
Leu
Ala
Ala
3090
Val
Gly
Pro

Ser

Asp
3170

Tyr Thr Leu Gln Val Gly Arg Glu

2855
Gly Pro Ser
2870
Ile His
2885
Phe Ala

Leu His

Thr Ala Leu

Met Ala
2900

Ser Leu

2915

Ser Phe

Gly

Leu Ser Lys
Glu
2935
Lys

Gly Ser

Val Val Leu Leu
2950

Gly Vval Ile

2965

Tyr Thr Val

Ile Tyr

Asn Gly
2980

Arg Ala Leu Arg Glu

2995

Glu Ala His Gly Thr

3015

Gly Leu Asn Asp Gly
3030

Ala Lys

3045

Leu Thr

Gly Ser Ser

Ala Gly
3060

Pro Ser

3075

Thr Pro

Lys

Leu His Ala
Val
3095
Thr

Phe Arg

His Glu Gly Lys
3110

Gly Ser Asn

3125

Val Glu Pro

Ala Gly

Pro Ser
3140
Ala Lys Ala Glu Asp
3155
Trp Ala Glu Asn Ala
3175

3190
Thr Val Glu
3205
Asp Gly Pro
3220

2860

Met Ala Val Asp Thr

2875
Ala Asp Leu
2890

Asn Leu Asn

Ala Cys

Gly val
2905

Gly Gln Phe Ile Ser

2920

Gly Asp Gly Tyr Val

2940

Arg Leu Ala Asp Ala
2955

Lys Gly Ser Ala Leu

2970

Pro Asn Pro Glu Ala

2985

Ala Gly
3000

Gly Thr

Val Asp Pro

Lys Leu Gly

3020

Pro Val Leu
3035

Gly His Gly

3050

Leu Gln Leu

Tyr Gly
Asn Ile

Val Leu
3065

Glu Thr

3080

Asn Thr

Leu Asn Pro

Ser Leu Arg

3100

Leu Pro Arg Val Ser

3115
Leu Val Vval
3130

Tyr Gly Pro

Ala His

Tyr Ser
3145

Arg Leu

3160

Pro Ala

Lys Ala Tyr

Glu Thr Ser

3180

Pro Met Pro
3195

Ala Arg Tyr

3210

Ser Gly Arg

Glu Leu

Val Arg
3225
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Ser Ser
2880

Gly Arg

2895

Pro Asn

Met Cys
Ala Leu

Leu His
2910

Ser Asn

2925

Pro Ala

Gly Arg

Glu Gly

Glu Ala Asp Gly
2960

Gly Gly

2975

His Val

Asn His

Gln His
2990

Arg Ala Ile Gly

3005

Asp Pro Ile Glu

Glu Gly Pro Cys
3040

Glu Ala val Ser

3055
Lys Ala Gly Glu
3070

Asn Ile Asp Phe

3085

Thr Trp Asp Ala

Ala Val Ser Ser
3120

Glu Glu His Cys

3135
Val Leu Ile Thr
3150

Ala Cys Ala Leu

3165

Leu Arg Asp Leu

His Arg Ile Gly
3200
Leu Arg Gln Phe
3215
Ala Arg Val Val
3230
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Ser Asn Pro Thr
3235
Leu Asp Gly Trp
3250

Val Glu Asn Pro Asp
3240
Met Gln Gly Thr Val
3255

Gly Leu Ala Ala Glu
3245
Tyr Asp Trp Arg Lys
3260

Val Leu

Ile Tyr

Gly
3265
Glu
Arg
Ala
Leu
Pro
3345
Glu
Thr
Ala
Ala
Ala
3425
Asp
Ala
Ala
Gly
Gly
3505
Val
Ala
Ala
Thr

Leu
3585

Val Phe Ala Pro

Asp Gly Leu Asp

Gly
Ile
Thr
Lys
Arg
3330
Ala
His
Phe
Leu
Ser
3410
Arg
Asp
Trp
Leu
Gly
3490
Leu
Ser
Leu
Thr
Thr

3570
Ser

Glu Ala Arg Arg Leu

3270
Pro Asp Thr
3285

Thr Thr Ala

Tyr Trp

Ala Ala
3300

Ser Thr Gly His Thr

3315

Pro Gln Trp Lys Asp

3335

Leu Arg Arg Val Ala
3350

Ala Gln Leu Ala

3365
Thr Asp Gln Ala
3380

Gln Ser Ser Asp

3395

Tyr Ser Gln Ser

Leu

Leu

Gln

Ala

3415

Glu Leu Pro Arg Leu
3430
Pro Ala Ser Gly Pro
3445
Pro Gly Lys Ser Arg
3460

Thr Trp Gln Glu Glu
3475

Trp Arg Glu Gly Gly

3495

Gly Ala Ile Val Ala
3510

Leu Val Leu Thr

3525
Leu Gln Glu Leu
3540

Asp Leu Gly Asp

3555

Asp Gln Gly Ser

Gly
Arg
Ala

Leu

3575
Leu Arg Lys Thr Glu Glu Asp Leu Arg Arg

Asp Ala Leu Ile
3590

3605

3620

Ser Leu Pro Thr Tyr

3275
Gln Pro Ala
3290

Thr Glu Thr

Thr Ala

Lys Thr
3305

Ser Val

3320

Leu Pro

Leu His Thr

Leu Thr Ala
3340
Gly Pro Met
3355
Ser Asp Pro
3370
Leu Arg Asp

His Ile
Pro Ala

Ala Leu
3385
Lys Val His Tyr Gln
3400
Ala Leu Ala Gly Met
3420
Thr Cys Gln Val Leu
3435
Leu Glu Ala Asp Leu
3450
Leu Arg Lys Lys Asp
3465
Gln Asp
3480
Arg Tyr

Val Ala Asp

Leu Ile Val
3500
Leu Ala Gln
3515
Pro Ser Gly
3530
Gly Ala His

Arg His
Arg Ser
Ser Lys
3545
Ala Ala Val Arg Ser
3560
His Gly Val Ile His
3580
3595
3610

3625
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Pro Phe Ala Arg
3280

Ala Leu

3295

Leu Glu

Pro Ile

Arg Ala
3310
Asp Leu
3325
Pro

Leu Leu

Ser Ile Asp

Leu Gln
3360

Pro Asn

3375

Glu Leu

Arg Asn

Ala Asp

Leu Lys
3390
Val Val Leu Pro
3405

Leu Asp Ser Ala

Cys Phe Asp Thr
3440

Lys Ala Val Ala

3455
Gly Arg Trp Gln
3470

Ala Gln Pro Gly

3485

Gly Gly Cys Gly

Thr Leu Ser Arg
3520

Pro Lys Gln Asn

3535
Ala Asp Tyr Leu
3550

Met Ile Arg Gln

3565

Cys Gly Gly Vval

3600

Lys Val Thr Gly Val Ala Asn Leu Asp Arg Ala Thr

3615

Leu Asp Leu Phe Leu Val Phe Ser Ser Ile Ala Gly

3630
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Thr Met Gly Asn Pro Gly Gln Ala Asp

3635

3640

Leu Asp Gln Tyr Val Glu Glu Arg Asn

Gly
3665
Gly
Ala
Arg
Gly
Ala
3745
His
Val
Asp
Glu
Thr
3825
Leu
Pro
Leu
Asp
Gly
3905
Val
Ala
Cys
Phe

Arg
3985

Met Gly Pro Ala Leu Arg Val Asp Leu

Ala Gly Ser Met Thr Gln Gln Tyr His

3650

3655

Tyr Ala Ala Ala Asn

3645

Arg Arg Ala Leu
3660

Ser

Ala Tyr

Pro Gly

Pro

Arg Gly Met Ala Leu

Ser Val

Ala Trp Pro

3670
Met Thr Leu Asp
3685
Leu Val Pro Leu
3700

Val Arg Ala Gly
3715

Arg Leu Ala Ala

Gly
Gly
Ile

Asp

3730

Gly Ala Pro Ala Gly
37560

Gln Asp Ala Val

3765
Arg Ile Ser Pro
3780
Gly Val Asp Ser
3795

Val Thr Gly Pro

Leu
Leu
Tyr

Thr
3810
Ile Glu Ala Ala Ala
3830
Glu Ala Leu His
3845
Pro Gly Gly Thr
3860
Asp Asn
3875

Gln Ser

Met
Ala
Leu Asn Ala
Thr

3890
Arg

Ala Gly

Phe Pro Gly Ala
3910

Asn Ser

3925

Phe Asp

Asn Gly Arg

Glu Ser Leu
3940

Trp Gly Gly Phe

3955

Arg Ile Thr Pro

Lys
Phe
3970
Leu Phe Leu Glu Thr
3990
4005

4020

Ala
Ser
Trp
Leu
3735
Pro
Glu
Gln
Val
Leu
3815
Gly
Val
Ala
Lys
Ser
3895
Glu
Ile
Pro
Leu
Asp

3975
Ala

3675
Val Asn Ala
3690
Arg Gly Leu

Ala Ala

Thr Ala
3705

Pro Gln

3720

Ile Ala

Thr Met Val

Ala Ala Asp
3740
Ala Pro Pro
3755
Leu Ala Glu
3770
Glu Ala Asp

Glu Pro
Glu Tyr

Arg Leu
3785
Ala Ile Met Ala Leu
3800
Pro Ala Thr Leu Phe
3820
Ala Leu Thr Asp Leu
3835
Pro Glu Pro Thr Val
3850
Glu Asp Gln Ala Pro
3865
Pro Val Arg Ala Glu
3880
Gly Asp Ile Ala Ile
3900
Asp Leu Glu Glu Phe
3915
Thr Glu Val Pro Lys
3930
Asp Gly Ala Tyr Glu
3945
Ser Asp
3960
Glu Ala

Val Asp Gly

Glu Leu Leu
3980
Leu Met Glu
3995
Glu Ser Ala
4010
Ala val Arg

Trp Ala

4025
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Tyr Trp Ala Asp
3680

Asp Gly

3695

Leu Asp

Met Arg

Glu Ala
3710
Leu Glu Gly Asp
3725

Ala Gly Gln Pro

Pro Ser Ser Phe
3760

Glu Leu Ala Lys

3775
Val Pro Leu Val
3790

Thr Ala Ser Ile

3805

Phe Glu Asn Pro

Ala Ser Gln Ser
3840
Asp Leu Leu Glu
3855
Ser Glu Asp Pro
3870
Ala Ala Val Pro
3885
Ile Ala Met Glu
Trp Asp Asn Leu
3920
Arg Trp Asp
3935
Lys Ala Arg
3950
Asp Ala Arg

Asp
Gly

Phe
3965
Asp Pro Gln Glu

Lys Ala Gly Tyr
4000
Val Gly Val Phe
4015
Ser Asp Pro Leu
4030
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Arg Glu Ala Leu

Val Ser Asn Val
4050
Met Cys Ser Ser

4065

Arg Ala Gly Ala

Ile

His

4035

Gly Ile Vval
4070

Cys Arg Ala

4085

Pro Lys Lys Tyr Ile

4100

Ser Arg Arg Asp Ser Thr Ser

Ala
Ala
4145
His
Ala
Thr
Ser
Glu
4225
Ala

Met

Glu

4130

Ala
Ser
Lys
Ile

Ile

4210

Gln

Glu

Gln

4115
Gly Val Gly Ala Vval

4135

Gly Asp Arg Val Leu
4150

Gly Arg Ser Asn

4165
Leu Ile Gly Asp Thr
4180

Thr Tyr Ala Glu

4195

Glu Leu Ala Ala

Gly

Ala

Phe

4215

Lys Phe Cys Ala Ile
4230

Ser Ala Ser Gly Leu
4245

Ala Glu Thr Leu

4260

Val

Pro Lys Leu Asp Phe Ser Ser

Gln
Asn
4305
Asn
Ala
Glu

Thr

Ala

4290

Gln
Ala
Ala
Ala

Arg

4275
Trp Ala Arg Pro Ile

4295

Pro Leu Arg Ala Ile
4310
Cys Met Val Leu Glu
4325
Val Ala Gln Asp Gln
4340

Asp Leu Arg Val Leu
4355

Pro Glu Thr Arg Met

Thr Val Leu Ser Ser Pro Ser Ser Ile Ala

4040

Leu Asp Leu Asn Gly Pro Ser Leu Ala Val
4055

4060
His Met Ala
4075
Ala Gly Gly
4090
Ser Ala Ser

Ala Ile
Ala Ile

Gly Leu
4105
Phe Arg Asp Gly Asp
4120
Leu Leu Arg Pro Leu
4140
Ala Leu Ile Lys Ser
4155
Tyr Arg Val Pro Ser
4170
Ile Arg Gln Ala Gly
4185
Ala Ala Asn Gly Ala
4200
Arg Gln Ala Phe Gln
4220
Gly Ser Val Lys Ser
4235
Ser Gln Leu Ala Lys
4250
Pro Thr Leu Gly Thr
4265
Gly Pro Phe Arg Leu
4280
Gly Ser Asp Ala Ala
4300
Ser Val Gly
4315
Glu Pro Pro Lys Thr
4330
Ile Pro Leu

Leu Asn

Tyr Leu
4345

Asn Arg
4045
Asp Thr

Ser Leu
4080

Val Ser

4095

Ile Gly

Cys Glu
Val Asn

Gln Phe
4110

Gly Tyr Leu Pro

4125

Asp Asp Ala Val

Thr Gly Ile Asn
4160

Val Ala Ala Gln

4175
Val Pro Val Asn
4190

Ala Met Gly Asp

4205

Asp Leu Thr Pro

Asn Ile Gly His
4240

Val Val Leu Gln

4255
Asp Ala Leu Asn
4270

Gln Ser Glu Leu

4285

Ser Gly Gly Ser

Ala Gly Gly Thr
4320
Ser Ala Pro Pro
4335
Ser Ala Arg Asp
4350

Ala Gly Arg Leu Lys Thr Tyr Leu Glu
4360 4365
Ala Asp Leu Ala Leu Thr Leu Gln Thr

4370

4375

4380

Gly
4385

Arg Ser Gln Leu Asp Gln Arg Ala Ala Met Ile Ser Arg Asp Val

4390

4395

4400

Pro Ala Leu Leu His Gln Leu Glu Ala Leu Ala Glu Gly Leu Glu Ala

4405

4410

4415

Asp Gly Leu Val Thr Gly Asn Thr Met Thr Gly Gln Asp Ala Leu Ser

4420

4425
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Gly Leu Leu Thr
4435
Arg His Arg Asn
4450
Arg Leu Asn Trp
4465
Leu Pro Ala Tyr

Asp Ala Arg Glu

Gly Lys Thr Gly Ala

Leu Arg Lys Leu Ala
4455

Ser Pro
4470

Pro Phe

4485

Ala Vval

Leu
Arg

Ser

Thr Thr

Arg Ile

4530

Gly Leu
4545

Arg Cys
Leu Ala
Met Asp

Thr Ala

4610

Gln Lys
4625

Leu Ala

Leu Leu
Gly Met

Glu Leu

4690

His Ala

4705

Arg Ser
Cys Val
Asp Asp

Pro Arg

4770

4785

Asp Glu Leu Glu Gly His Asn Glu Leu

Ala Asp Leu Glu Cys Ala Ser Lys Ala

4500
Asp Pro Glu Thr Cys
4515
Ala

Pro Glu Glu Ile

4535

Ser Val Met
4550
Gly Leu Thr Val
4565
Leu Leu Ser Arg
4580
Pro Lys His

Asn Leu

Gly
Thr

Asn Ala

4595
Leu Pro Leu Thr Lys

4615

Thr Pro Gly Asp Ala
4630

Gly Ser Leu Asp

4645
Lys Arg His Pro Val
4660
Pro Gln Arg Ile
4675

Asp Leu Ser Gly Ala

Lys

Val

4695

Phe Ala Gly Leu Pro
4710
Leu Leu Ile Gln Glu
4725
His His Ile Val Phe
4740

Leu Met Arg Leu Tyr
4755

Pro Ile Gly Ser Ser

4775

4790

4805

4820

Glu Ile Vval
4440
Val Ala Trp

4460

Gln Ala Glu Gly Ala
4475

Arg Thr Arg Tyr Trp

4490

Gln Leu Glu Pro Asp
4505

Ile Arg Asp Tyr Leu

4520

Asp Phe Arg Arg Ser

4540

Met Pro Leu Cys Gln
4555
Leu Gly Asp Ile Met
4570
Ile Ala Gly Lys Asp
4585

Gln Pro Gly Thr Ser
4600

Gly Gln Ile Ala Leu

Ser Leu Leu Leu
4445
Val His Gly Ala

Gln Arg Leu Ala
4480

Leu Gly Gly Ile

4495
Thr Arg Ser Asp
4510

Ile Asn Asp Leu

4525

Ala Leu Asp His

Ala Leu Glu Ala
4560

Glu Ser Lys Ser

4575
Gly Tyr Ala Pro
4590

Asp Ala Val Asn

4605

Trp Leu His Asp

4620

Gly Tyr Thr Val Pro
4635
Asp Met Leu Arg Ala
4650
Leu Thr Ser Val Phe
4665

Gln Asp Gly Ile Ser
4680

Pro Ala Ser Val Ile

Met Ala Leu Arg
4640

Ala Phe Ala Asp

4655
Thr Ala Asn Gly
4670

Tyr Pro Ile Glu

4685

Glu Asn Glu Leu

4700

Phe Asp Leu Thr Asn
4715
Ala Ala Asp Arg His
4730
Asp Gly Gln Ser Ala
4745
Glu Ala
4760
Phe Asp Ala Phe Gln

Arg Leu Gln

Gly Pro Leu Val
4720

Val Leu Ile Ile

4735
Met Ile Leu Ile
4750

Gly Val Arg Leu

4765

Arg Trp Gln Glu

4780
Arg Leu Leu Thr Ser Glu Arg Gly Thr Asn Ile Arg Ala Phe Trp Arg

4795
Cys Leu Pro
4810
Gly Ser His
4825
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4800
Gly Asp Trp Asp
4815
Val Leu Trp Ile
4830
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Asp Lys Asp Thr Ala Arg Arg Ile Thr

4835

4840

Ala Thr Pro Ala Gln Phe Met Met Ala

Arg
4865
Arg
Leu
Val
Leu
Met
4945
Thr
Gln
Met
Val
Ala
5025
Asp
Glu
Ala
Glu
Gln
5105
Leu
Leu
Gly

Ser

Thr
5185

4850
Leu Thr Gly Ser His
4870
Asp Arg Ser Phe
4885
Leu Arg Ile Arg
4900
Glu Thr
4915

Leu Ser

Pro
Pro

Arg Arg Gln

Pro Glu Met
4930
Pro Gln Phe
4950
Ser Leu
4965

Asp Leu

Arg Val

Asp Arg Gly

Val Gln
4980

Cys Arg Phe Ala

4995

Ala Leu Ala Asp

Gly
Arg

Ser

5010

Asp Pro Gly Gly Ala
5030

Val Leu Thr Asp

5045
Leu Ile Pro Ala
5060
Ala Vval Ile Cys
5075

Asn Ala Gly Asp

Glu
Ala
Pro

Gln

5090

Pro Gly Asp Val val
5110

Ala Val Leu Ala

5125
Pro Val Gln Ser
5140
Pro Val Leu Ala
5155

Arg Gln Met Arg

Val
Ser
Ala
Ile
5170

Ala Gly Val Leu Pro
5190

4855

Glu Ala Ser Thr Ala

4845

Ala Phe Val Leu
4860

His Gly

Ile Leu His

Asp
Asp
Leu
Thr

Gly

4935

Ala
Glu
Ala
Tyr

Ala

5015

Leu
Trp
Trp
Gly

Leu

5095

Ala

Thr

Ser

Leu

Val

5175

Leu Leu Ile Gly Leu

4875
Val Gly Tyr
4890

Gln Val Ser

His Thr

Ser Asp
4905

Met Leu

4920

Glu val

Asn Ala Leu

Ser Gly Thr
4940
Ser Leu Val
4955
Val val Asp
4970
Val Tyr Pro

Phe Gln
Val Ser

Leu Glu
4985
Asn Ala Arg Gln Phe
5000
Tyr Gln Lys Val Leu
5020
Val Asp Val Ser Leu
5035
Gly His Gly Gly Pro
5050
Arg Ala Gln Val Arg
5065
Asp Thr Val Leu Thr
5080
Ala Ala Arg Leu Val
5100
Ser Cys Leu Ala Arg
5115
Trp Trp Val Gly Ala
5130
Ser Arg Leu Asp Asp
5145
Thr Asp Ala Lys Thr
5160
Asp Glu Arg Thr Glu
5180

Pro Val Leu Gly
4880

Asn Leu

4895

Asp Leu

Phe Ala

Ile Arg
4910
Glu His Gly Asp
4925

Gly Arg Leu Leu

Gly Pro Gln Asn
4960

Gly Ile Asp Gln

4975
Gly Pro Glu Gly
4990

Lys Ser Asp Thr

5005

Ser Thr Phe Leu

Ala Gly Ala Asp
5040
Pro Ala Pro Asp
5055
Met Ala Pro Asp
5070
Asn Ala
5085
Asp Ala

Ala Leu
Gly Val
Ser Ala Asn Ser

5120
Met Pro

5135
Ala Asp

Val His

Met Ile
5150

Ala Ser Leu Leu

5165

Ile Ser Lys Ala

Thr Pro Val Ile Gln Asp Pro Ala Ala Ala

5195

5200

Ala Tyr Ile Leu Phe Thr Ser Gly Ser Ser Gly Arg Pro Lys Gly Val

5205

5210

5215

Gln Val Pro His His Ala Leu Ala His His Ile Gln Ala Met Ala Asn

5220

5225
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Leu Phe Ala val
5235
Ser Phe Asp Ala
5250

Ala Thr Val Vval

Asn Asp Gln Asp Arg
5240
Ala Phe Glu Gln Trp
5255

Met Arg Pro Glu Gly

Val Leu Gln Phe Val
5245
Leu Thr Thr Leu Val
5260

Leu Trp Ser Ala Leu

Glu Thr
Arg Gly

Asp Phe

5265

Ala
Ala
Gln
Thr
Ala
5345
Ala
Ile
Asp
Val
Phe
5425
Asp
Arg
Val
Thr
Val
5505
Ser
Ala
Gly

Ile

Ser
5585

Leu Leu Ile Arg Phe Ala Gly Glu Ile

Leu Ser Val Ala Gln Leu Phe Gln Ala

Glu Ala Val Gln Arg
5285
Phe Leu Asp Glu Val
5300
Leu Gln
5315

Asn Thr

Leu Ser Leu

Glu
5330
Leu

Leu Ser

Val Asn Val Tyr
5350

Arg Ala

5365

Leu Pro

Phe Vval Tyr

Gly Arg Pro
5380

Pro Leu Pro Ala

5395

Leu Ala Asp Gly

Gln

Gly

5410

Ser Ser Gly Pro Gly
5430

Ala Arg Trp Arg

5445
Asn Gln Val Asn
5460
Ala Gly Leu Glu
5475

Ser Asp Arg Lys

Leu
Asp
Glu

Val

5490

Ser Asp Pro Asp Leu
5510

Leu Pro Asp Tyr

5525
Pro Gln Thr Ile
5540
Pro Ala Pro Ser
5555

Lys Val Leu Ala

Ser
Leu
Ala
Glu
5570
Val Pro Val Thr Ala
5590
5605

5620

5270

Trp
Leu
Arg
Thr
5335
Gly
Gln
Gly
Gly
Tyr
5415
Gly
Thr
Val
Arg
Pro
5495
Glu
Met
Ala
Val
Ser

5575
Asn

5275
Thr Val Ala
5290
Leu Gly Arg

Ala Vval

Arg Asp
5305

Thr Val

5320

Trp Cys

Val Thr Gly

Asp Ser Pro

5280
Pro Pro
5295
Asp Trp

Asp Leu

Ser Asp
5310

Gly Glu Ala Leu

5325

Leu Ala Asp Arg

5340

Pro Thr Glu Thr Thr

5355
Gly Pro Glu
5370

Val Phe Val

Met Asp

Glu Asn
5385
Leu Ile Gly Glu Leu
5400
Ile Ala Ala Gln Asn
5420
Lys Ala Asp Arg Leu
5435
Asp Gly Gln Leu Glu
5450
Arg Gly Phe Arg Val
5465
Ile Asp
5480
Asp Thr

Gly Vval Leu

Thr Leu Gln
5500
Ala Ile Ser
5515
Ser Glu Ile
5530
Leu Asp Arg

Pro Ala
Trp Pro

Gly Lys
5545

Ser Ile

5560

Leu Trp

Pro Glu Gly

Ala Glu Leu
5580
Ile Phe
5595
Arg Ser Arg
5610

5625
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Ile Gly Ser Thr
5360
Arg Arg Leu Pro
5375
Leu Asp Val Ala
5390
Ala Ile Gly Gly
5405
Lys Gln Gly Gly
Tyr Lys Thr Gly
5440
Gly Arg
5455
Ala Glu

Phe Leu

Glu Leu
5470
Arg Ala Ala Val
5485
Ala Tyr Val Thr
Arg Ala Leu Lys
5520
Val val Thr
5535
Ser Leu Asn
5550

Leu Ser Arg

Arg
Gln
Pro

5565
Leu Asp Cys Pro

Glu Leu Gly Ala His Ser Leu

5600
Leu Gly Ala Glu
5615

Pro Thr Val Ala Asp Gln Ala

5630
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Val Leu Ile Glu Arg Ala Lys Gly Asn

5635

5640

Gln Ala Gly Ser Gly Pro Gly Leu Val

5650
Thr Leu
5665
Ser

Leu Cys

Ile Leu Gly

Ala Ala
5700

Pro Leu

5715

Met Ala

Pro Asp

Gln Ala
Glu
5730
Thr

Trp
Leu Leu Ile
5745
Asn

Arg Ile Gln

Ala Arg Asp Met
5780

Pro Glu

5795

Gln Val

Gly Ala
Phe
5810
Ala

Asp

Lys
5825
Val Phe

Val Asp
His Ala
Pro Ala Glu Ala
5860
Met Leu

5875
Lys Leu

Leu Ser

Asn Gly
5890

210> 17
<211> 437
<212> PRT
<213> Labrenzia

<400> 17

Met Thr Ala Thr

1

Gly Pro Leu Gly
20

Asp Tyr Asp Leu

35
Thr Asp Ala Pro
50

5655
Tyr Arg Thr
5670
Leu Glu
5685
Thr Ala

Met
Tyr
His Leu Ala

5720
Ile

5735
Tyr

Arg Gln

Asp Ser Pro
57560

Pro His

5765

Gly Leu

Asp
Ala
Lys Tyr Leu

5800
Thr Leu
5815
Thr

Leu Leu

Gly Tyr
5830

Glu Gly Ala

5845

Gly Val Leu

Glu
Asp
Glu Gly Glu
5880

Thr Thr Ala
5895

sp. PHMO®5

Leu Met
Asn Arg

Leu Ala

5705

Gly Trp

Glu Arg

Pro

His Glu

Ala Glu

5785

Phe

Pro Glu

Ile

Ile
5865

His Asp

Arg Ser Ser

Leu Val His

Val val
5645
Gly Gly

Asn Leu

Val Gly

5660

Lys His Leu
5675

Leu Asp Arg

5690

Asp Leu Glu

Ser Ser Gly

Ser Gly Gly
5740
Ala Val Leu
5755
Lys Ala Leu
5770
Leu Pro Ser

Gln Asn Met Ala Glu

Asn Asn Tyr
5820
Pro Val Ser
5835
Ser Ser Ala
5850
Gln Pro Val

His Ser Arg Phe Leu

Asp Pro Arg Phe
5680

Ser Ile

5695

Gln Gly

Trp Asn

Phe Asp
5710

Gly Ile

5725

Glu Leu

Val Ala
Ala Ser
Ser His Ile Asp

57660
Gly Phe

5775
Pro Lys

Leu Ala

Ala Glu
57960

Asn Thr Gly Glu

5805

Lys His Ile Ala

Val Ala Ala Ser

5840

Arg Gly Trp
5855

Gly Gly His

5870

Asn Leu Leu

Met

Pro

Ala
5885

Arg Ala Ser Ala Leu Ser Val Cys Val Ile Gly Gly

5

10

Ile Gly Leu Gly Arg Glu Leu Ser

25

Tyr Glu Gln Glu Ser Asp Leu Gly

40

Cys Gly Arg Thr Tyr Pro Ser Leu

55

60

85

15
Glu Gly Gly Ile
30
Gly Val Trp Asn
45
His Leu Ile Ser
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Pro
65

Pro
Ala
Thr
Gly
Arg
145
Glu
Lys
Val
Gly
Trp
225
Ala
Phe
Met
Val
Gly
305
Arg
Ile
Phe
Arg
Gln
385
Pro

Glu

Met

<210> 18

Lys
Ala
Arg
Trp
Ala
130
Val
Val
Arg
Asp
Tyr
210
Met
Tyr
Gly
Asn
Gly
290
His
His
Pro
Phe
Leu
370
Thr
Asp
Val

Leu

Phe
Tyr
His
Ile
115
Thr
Pro
Leu
Val
Ala
195
His
Leu
Ile
Leu
Ser
275
Asp
Glu
Phe
Asp
Phe
355
Gln
Leu
Leu

Asp

Asp
435

Asn
Pro
Phe
100
Glu
Arg
His
His
Leu

180
Val

Gln
Gln
Pro
260
Gln
Val
Ala
Pro
Leu
340
Gly
Gly
Gly
Gly
Phe

420
Asp

Thr
Asn
85

Gly
Pro
Arg
Tyr
Thr
165
Val
His
Tyr
Leu
Lys
245
Ala
Ile
Ala
Glu
Phe
325
Phe
Phe
Gln
Tyr
Gln
405
Trp

Asp

Gln
70

His
Val
Asp
Tyr
Pro
150
Ala
Ile
His
Pro
Gly
230
Val
Pro
Leu
Gly
Ile
310
Ile
Ile
Val
Phe
Gln
390
Asp

Lys

Val
Lys
Tyr
Gly
Asp
135
Lys
Asp
Gly
Ala
Lys
215
Thr
Phe
Asp
Tyr
Phe
295
Asp
Asp
His
Asn
Val
375
Lys
Tyr

Phe

Pro
Met
Asp
Asp
120
Ile
Pro
Tyr
Ala
Val
200
Phe
Lys
Lys
His
His
280
Asp
Ile
Pro
Ile
Ala
360
Arg
Phe
Phe

Ile

Asp
Met
His
105
Gly
Val

Pro

Gly
185
Ser
Ile
Phe
Leu
Pro
265
Ile
Asp
Ile
Asp
Val
345
Ala
Ser
Val
Val

Arg
425

Phe
Leu
90

Ala
Trp
Ala
Tyr
Asn
170
Asn
Val
Asp
Thr
Ala
250
Ile
Gly
Leu
Val
Ile
330
Pro
Ala
Tyr
Ala
Asp

410
His

Pro
75

Asp
His
Asn
Val
Pro
155
Pro
Ser
His
Gly
Ser
235
Gly
Asp
His
Thr
Tyr
315
Leu
Arg
Gly
Val
Ala
395

Ser

Ala

86

Met
Tyr
Cys
Val
Cys
140
Gly
Ser
Gly
His
Lys
220
Lys
Phe
Ala
Gly
Val
300
Ala
Asp
Asn
Leu
Arg
380
Lys
Arg

Arg

Pro
Ile
Asn
Glu
125
Asn
Thr
Gln
Cys
Ser
205
Pro
Glu
Asp
Ala
Asp
285
Arg
Thr
Trp
Leu
Gly
365
Ala
Ala
Arg

Tyr

Asp
Arg
Thr
110
Leu
Gly
Phe
Ile
Asp
190
Thr
Thr
Glu
Gly
His
270
Ile
Phe
Gly
Lys
Asn
350
Asp
Phe
Gln
His

Tyr
430

His
Ser
95

Gly
Ser
Ala
Ser
Ala
175
Val
Arg
Pro
Thr
Thr
255
Pro
Ala
Lys
Tyr
Asp
335
Asn
Gly
Glu
Asp
Thr

415
Arg

Tyr
80

Tyr
Val
Thr
Gln
Gly
160
Gly
Ala
Arg
Gln
Ser
240
Asp
Ile
Thr
Asp
Asp
320
Gly
Leu
Met
Asn
Asp
400
Trp

Glu
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<211> 2764
<212> PRT
<213> Labrenzia

<400> 18

Met
1
Leu
Gln
Thr
Ala
65
Val
Arg
Ser
Gln
Ala
145
Thr
Thr
Pro
Asn
Glu
225
Cys
Asp
Leu
Val
Pro
305

Leu

Pro

Lys
Leu
Pro
Gly
50

Asp
Asp
Ala
Leu
Ser
130
Leu
Leu
Leu
Pro
Gly
210
Lys
Trp
Pro
Arg
Glu
290
Val
Ala

Ala

Asp
Asp
Leu
35

Gly
His
Leu
Cys
Ala
115
Ala
Leu
Pro
Pro
Gly
195
Ser
Gln
Gln
Val
Ala
275
Asn
Arg

Ser

Ser

His
Leu

20
Arg

Glu
Asp
Asp
100
Glu
Glu
Ala
Met
Asp
180
Ala
Val
Gln
Glu
Leu
260
Ala
Ala
Gly

Ser

Cys
340

Ser
Glu
Ile
Leu
Lys
Ala
85

Ala
Gln
Met
Ala
Pro
165
Lys
Asp
Phe
Leu
Ile
245
Phe
Phe
Phe
Ala
Leu

325
Ala

Gly
Asn
Glu
Gly
70

Arg
Val
Arg
Gly
Val
150
Tyr
Val
Arg
Leu
Pro
230
Ser
Val
Pro
Ala
Arg
310

Ser

Gln

. PHMe@o5

Ile
Asp
Glu
Ile
55

Ser
Arg
Leu
Asn
Ala
135
Val
Gly
Leu
Val
Ala
215
Gly
Pro
Thr
Gly
Glu
295
Pro

Gly

Ala

Val
Gly
Gly
40

Thr
Asp
Thr
Gln
Gly
120
Arg
Trp
Ile
Val
Thr
200
Leu
Pro
Pro
Gln
Ala
280
Ile
Val
Phe

Val

Pro
Ala
25

Arg
Leu
Thr
Glu
Ser
105
Pro
Arg
Cys
Gly
Asp
185
Leu
Arg
Asn
Leu
Thr
265
Asp
Leu
Leu

Met

Leu
345

Val
10

Leu
Ala
Asp
Ala
Thr
90

Thr
Ser
Arg
Gln
Ser
170
Leu
Asp
Gly
Gln
Met
250
Asp
Leu
Lys
Leu
Arg

330
Val

Ala
Cys
Thr
Gly
Phe
75

Pro
His
Gly
Val
Thr
155
Leu
Arg
Leu
Leu
Leu
235
Asn
Ala
Arg
Phe
Ile
315
Cys

Pro

87

Phe
Asn
Ala
Val
60

Thr
Phe
Gly
Ala
Ala
140
Gln
Thr
Pro
Asp
Glu
220
Leu
Gly
His
Val
Val
300
Val

Leu

Gly

Phe
Ile
Leu
45

Arg
Arg
Val
Pro
Leu
125
Val
Arg
Gln
Ala
Leu
205
Leu
Phe
Thr
Arg
Leu
285
Gln
Pro

Arg

Ser

Leu
Val
30

Leu
Tyr
Pro
Leu
Ser
110
Ala
Leu
Glu
Phe
Arg
190
Cys
Val
Ala
Ala
Gln
270
Ser
Ser
Asp

Leu

Leu
350

Asp
15

Phe
Gln
Cys
Arg
Thr
95

Leu
Arg
Asn
Glu
Thr
175
Lys
Asp
Trp
Gly
Pro
255
Ser
Asp
Asn
Gln
Glu

335
Ser

Arg
Pro
Gln
Gln
Pro
80

Ser
Met
Val
Gly
Ser
160
Pro
Gly
Asp
Ser
Pro
240
Val
Thr
Thr
Asp
Ser
320
His

Asp
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Arg
Pro
Arg
385
Val
Arg
Ala
Tyr
Arg
465
Ala
Ala
Glu
Val
Asn
545
Asn
Gln
Thr
Leu
Gly
625
Ala
Gln
His
Gly
Ala
705

Leu

Glu

Ala
Met
370
Glu
Ile
His
Pro
Leu
450
Asp
Gly
Ala
Ala
Ala
530
Ala
Gly
Gly
Gly
Glu
610
Leu
Gly
Ser
Ile
Phe
690
Phe
Ala

Pro

Leu
355
Leu
Ile
Trp
Tyr
Pro
435
Gln
Ile
Leu
Arg
Thr
515
Gly
Tyr
Gln
Gly
Thr
595
Arg
Pro
Asn
Glu
Pro
675
Asp
Gly
Ala

Glu

Thr
Ser
Pro
Ile
Ala
420
Ser
Gly
Leu
Ile
Val
500
Ala
Val
Leu
Arg
Gly
580
Gly
Ala
Glu
Asn
Leu
660
Val
Ser
Leu

Leu

Lys
740

Ser
Arg
Leu
Thr
405
Ser
Gly
Asp
Ala
Glu
485
Leu
Glu
Leu
Asp
His
565
Met
Met
Leu
Glu
Val
645
Glu
Gln
Ile
Arg
Ala

725
Arg

Gly
Leu
Pro
390
Gly
Ala
Ala
Val
Lys
470
Asp
Ala
Leu
Gly
Val
550
Gly
Ala
Val
Ala
Ile
630
Leu
Thr
Lys
Ser
Leu
710
Asp

Pro

Leu
Thr
375
Ser
Gly
Gly
Glu
Thr
455
His
Gly
Pro
Pro
Asn
535
Phe
Gln
Met
Pro
Ser
615
Arg
Glu
Arg
Val
Phe
695
Met
Lys

Ser

Lys
360
Glu
Arg
Leu
Gln
Ala
440
Asp
Gly
Leu
Lys
Leu
520
Val
Ala
Ser
Thr
Met
600
Gly
Glu
Pro
Leu
Thr
680
Thr
Pro

Leu

Ser

Gln
Ser
Thr
Gly
Arg
425
Phe
Cys
Arg
Leu
Leu
505
Lys
Gly
Glu
Leu
Asp
585
Pro
Glu
Arg
Ala
Arg
665
Arg
Glu
Thr
Ala

Val
745

Val
Gly
Ala
Gly
410
Val
Leu
Ser
Leu
Arg
490
Ala
Ala
Gln
Leu
Ser
570
Glu
Asp
Thr
Phe
Ala
650
Asp
Tyr
Leu
Val
Lys

730
Thr

Leu
Pro
Tyr
395
Ile
Val
Thr
Thr
Asp
475
Asp
Gly
Phe
Ala
Arg
555
Val
Asn
Gly
Arg
Leu
635
Val
Leu
Lys
Ala
Phe
715
Asp

Ser

88

Asn
Gln
380
Phe
Gly
Leu
Glu
Ala
460
Ala
Lys
Thr
Val
Asp
540
Gln
Ala
Ala
Thr
Leu
620
Gly
Glu
Val
Pro
Asn
700
Phe
His

Pro

Ser
365
Asn
Ala
Arg
Thr
Thr
445
Thr
Val
Gly
Arg
Leu
525
Tyr
Gly
Trp
Arg
Gly
605
Val
Phe
Gln
Ala
Leu
685
Glu
Glu

Ser

Ala

Gly
Gly
Ala
Ile
Gly
430
Gly
Leu
Ile
Gln
Ala
510
Cys
Ala
Gln
Pro
Met
590
Ile
Val
Glu
Gln
Lys
670
Ser
Val
Ile
Val

Pro
750

Gln
Trp
Gly
Leu
415
Arg
Ala
Leu
His
Glu
495
Leu
Ser
Cys
Val
Leu
575
Met
Glu
Ala
Tyr
Ala
655
Val
Asp
Asn
Pro
Thr

735
Ala

Leu
Val
Asp
400
Ala
Ser
Leu
Ala
Ala
480
Ser
Asp
Ser
Ala
Leu
560
Trp
Arg
Ala
Tyr
Pro
640
Asp
Gln
Tyr
Ser
Asp
720

Leu

Arg
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Ala
Gly
Thr
785
Val
Leu
Ser
Ala
Glu
865
Trp
Ser
Leu
Pro
His
945
Ala
Ala
Ala
Phe
Val
1025
Leu
Ser
Val
Ala

Leu
1105

Val Vval
755

Ser Val

770

Ala Glu

Gln Ser
Ile Ser
Gly Pro
835
Asp Met
850
Ala Glu
Ala Thr
Arg Thr
Leu Ala
915
Phe Ser
930
Gly Pro
Ile His
Leu Ala
Ser Ser
995
Asp Ala
1010
Leu Leu
Gly val
Pro Thr

Val Arg

1075

Asp
Ser
Pro
Leu
Glu
820
Asp
Ala
Val
Leu
Gly
900
Lys
Phe
Ser
Arg
Gly
980
Arg
Arg
Lys
Ile

Ala

1060

Gln
Ile
Ile
Asp
805
Val
Glu
Cys
Leu
Glu
885
Val
Ala
Leu
Glu
Ala
965
Gly
Ala
Ala

Pro

Arg

1045

Pro

Glu
Gly
Ala
790
Ala
Pro
Asp
Phe
Asp
870
Asn
Phe
Arg
Val
Thr
950
Thr
Val
Gly
Asn
Leu
1030
Ala

Asn

Arg Ala Gly

His Gly Thr Gly Thr

1090

Lys Ala Ala Leu Ser

1110

Lys Pro Val
760

Lys Ala Pro

775

Val Ile Gly

Phe Trp Arg

Ala Asp Arg
825
Lys Ser Ala
840
Asp His Ala
855
Pro Gln Leu

Ala Gly Vval

Thr Gly Val
905
Glu Ala Gly
920
Ala Asn Arg
935
Ile Asp Thr

Glu Ser Leu

Asn Ile Leu
985
Met Leu Ser
1000
Gly Tyr Val
1015
Ala Asp Ala

Ser Gly Glu

Ala Thr Ala
1065

Arg
Ser
Met
Ala
810
Trp
Leu
His
Arg
Ala
890
Ala
His
Ala
Ala
Arg
970
Ala
Glu
Arg
Gln

Asn
1050

Ser
Val
Ala
795
Leu
Asp
Lys
Phe
Leu
875
Pro
Thr
Leu
Ser
Cys
955
Ala
Thr
Asp
Ser
Arg

1035
His

Ser
Asn
780
Ala
Asp
Trp
Trp
Gly
860
Met
Asp
Cys
Arg
Tyr
940
Ser
Gly
Pro
Gly
Glu
1020
Asp

Gly

Gln Lys Glu

Ile Asp Pro Ala Ser Ile

1080

Glu Leu Gly Asp Pro Val

1095

1100

Ala
765
Arg
Lys
Ala
Arg
Gly
845
Ile
Leu
Ser
Asp
Ser
925
Phe
Ser
Met
Arg

Arg

1005

Gly
Gly
Gly
Leu

Gly

1085

Gly
Gly
Leu
Gly
Ala
830
Gly
Ser
Glu
Val
Tyr
910
Ala
Phe
Ser
Cys
Ile
990
Cys
Val
Asp
Arg

Ile
1070

Phe
Met
Pro
Arg
815
Phe
Phe
Pro
Thr
Ser
895
Ser
Ala
Asn
Leu
Asp
975
Thr
Met
Gly
Arg
Ala

1055
Val

Asp
Asp
Gly
800
Asp
Gln
Leu
Ala
Leu
880
Gly
Glu
Glu
Leu
Ile
960
Met
Leu
Ser
Ala
Val
1040

Ser

Asp

Tyr Phe Glu

Glu Val Asn Gly

Glu Leu Gly Leu Asp Ala Arg Asp Gly Pro

1115

1120

Ile Trp Leu Gly Ser Val Lys Ala Asn Val Gly His Thr Glu Ala Ala

1125

1130

1135

Ala Gly Val Val Ser Leu Ile Lys Leu Leu Leu Met Leu Arg His Asn

1140

1145

89

1150
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Arg Ile Ala Gly Asn Pro His Leu Arg

1155

1160

Leu Asp Glu Thr Pro Leu Ser Leu Val

Ser
1185
Gly
Pro
Ser
Gln
His
1265
Glu
Gln
Thr
Leu
Ala
1345
Ile
Ser
Pro
Glu
Ser
1425
Trp
Arg
Gly

Leu

Ala
1505

1170

1175

Asp Pro Asn Pro Tyr
1165
Arg Gly Ser Leu Asp
1180

Leu Asp

Trp Pro

Gly
Ser
Gly
Ala

His

1250

Thr
Thr
Gly
Gly

Ala

1330

Asp
Glu
Glu
Ser

Pro

1410

Met
Leu
Leu
Asp

Ala

1490

Pro Ala Pro Arg Arg
1190

Asn Ala His Leu

1205
Leu Pro Gly Ser
1220

Arg Thr Pro Glu

1235

Leu Arg Ala Asn

Val

Ser

Ile

Gln

1255

Leu Arg Val Gly
1270

Ser Ser Leu Thr

1285
Gln Val Pro Glu
1300

Ile Ala Leu Ser

1315

Lys Gly Gln Leu

Arg
Glu
Asn
Glu

Ser

1335

Leu Asp Trp Ala Gln

1350

Leu Pro Gly Tyr
1365

Ser Pro Glu Ala

1380

Val Arg
1395

Gly Ser

Pro
Leu
Gln Phe Ala

Gly Pro Val

1415

Ser Ala Ala Asp Ala

1430
Glu Pro Glu
1445

Trp Leu Glu

Thr Pro

Leu Ser
1460

Glu Asp Arg Val Ala

1475

Gln Gly Arg Gln Arg

1495

Leu Ser Ser
1195

Glu Pro Ala

1210

Glu Ala Glu

Ala Gly
Leu Glu

Pro Ala
1225

Arg Ala

1240

Asp Thr

Gln Met Ala

Leu Cys Leu
1260
Leu Pro Ala
1275
Gln Leu Leu
1290
Leu Gly Glu

Ala Arg
Thr Ile

Val Thr
1305
Asp Leu Pro Asp Leu
1320
Arg Val Leu Lys Ala
1340
Val Ala Pro Lys Arg
1355
Phe Glu Arg Ile Thr
1370
His Val Pro Asp Ala
1385
Glu Glu
1400
Gly Arg

Trp Glu Pro

Val Leu Val
1420
Asn Ala Gly
1435
Gln Asn Ser
1450
Ser His Val

Asp Leu
Asp Leu

Pro Ala
1465
Gly Pro Ile Ile His
1480
Pro Gln Ser Leu Met
1500

Phe Gly Val Gly
1200

Thr Glu

1215

Ile Leu

Thr Asp

Ile Ile
1230

Gly Asp Leu Ala

1245

Ser Asp Val Ala

Arg Leu Ala Phe
1280

Glu Thr Val Ala

1295
Thr Glu Glu Ile
1310

Ile Glu Val Trp

1325

Trp Val Ala Gly

Glu Gly Arg Arg
1360
His Trp Ile Gly
1375
Ala Ala Ala Leu
1390
Ser Pro Leu Leu
1405
Leu Ala Pro Lys
Glu Asp Leu Leu
1440
Ala Ala Ala
1455
Leu Leu Leu
1470
Leu Gln Ala

Glu
Leu
Leu

1485
Ile Cys Gly His

Glu Thr Pro Glu Asp Leu Ala Trp Leu Asp Ala Leu Val Gly Val

1510

1515

1520

Gln Arg Ser Cys Arg Ser Ala Leu Pro Asp Leu Asn Val Ser Ile Val

1525

1530

1535

Phe Gly Ser Gly Thr Ser Leu Thr Val Met Val Arg His Ala Leu Ala

1540

1545

90

1550
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Glu
Arg
Thr
1585
Ala
Arg
Glu
Thr
Trp
1665
Ala
Pro
Gly
Asp
Phe
1745
Trp
Leu
Met
Val
Gln
1825
Lys
Ser
Glu

Ser

Ser
1905

Thr Phe Ala Gln Pro Arg Ala Val Ser

Gly Thr Ser Gly Arg Phe Pro Gly Ala

Met Thr Ala
1555
Gln Ile Cys
1570
Pro Trp Arg His Arg
1590
Val Leu
1605

Ser Gly

Val Gly Ser

Val Leu
1620

Cys Ala

1635

Ile Ala

Leu

Leu Leu Gly

Asp Ala Leu
1650
Asp Arg Leu Asp Gly
1670
Glu Ala
1685

Gly Thr

Pro Leu Ile

Leu Gln
1700

Asp Phe Leu Cys

1715

Gly Ser Gly Asp

Lys
Ala

Leu

1730

Ala Ala Glu His Asn
1750

Leu Trp Arg Ala

1765
Leu Ala Ser Ser
17860
Ala Leu Glu Thr
1795

Ser Gly Asn Ala

Pro
Tyr
Gln

Leu

1810

Lys Ser Lys Pro Ser
1830

Leu Ala Ala Asp

1845
Lys Asn Leu Ala
1860
Ala Arg Ser Ile
1875

Phe Phe Ser His

Ser
His
Phe
Val
1890
Glu Ile Gly Val Gly
1910
1925

1940

Gly Ala Gly Val Cys

Ala Ser Arg Ala Leu
1575

Gly
Ala
Arg
Ala

His

1655

Ala
Lys
Lys
Leu

Tyr

1735

Asn
Arg
Gly
Ala

Glu

1815

Ala
Gln
Ser
Gly

Ala

1895

Val

Val Arg Tyr
1560
Lys Ala Pro

Arg Gly Glu Glu
1565

Pro Asp Val Gln

1580

Val Tyr Trp Ile Val

1595
Leu Ala Arg
1610

Glu Asp Arg

Arg His

Gly Pro
1625

Asp Val

1640

Thr Val

Cys Tyr Leu

Arg Asp Gln
1660
Leu Ala Gly
1675
Gly Phe Asp
1690
His Glu Vval

Phe His
Ala Ser

Asn Leu
1705
Phe Ser Ser Ser Ser
1720
Ala Met Ala Asn Arg
1740
Glu Thr Leu Pro Val
1755
Gly Leu Ala Asp Ala
1770
Gln Val Pro Leu Glu
1785
Val Phe
1800
Arg Leu

Thr Gly Arg

Asp His Leu
1820
Gly Asp Val
1835
Met Ser Ser
1850
Phe Asp Ser

Glu Thr
Leu Lys

Phe Gly
1865

Thr Cys

1880

Thr Leu

Phe Asp Ile

Gly Lys Leu
1900
Pro Glu Ser
1915
Asp Asp Ala
1930
Arg Asp Val

Thr Thr

1945

91

Gly Gly Ser Gly
1600

Ser Ala

1615

Ile Asp

Thr Val

Ala Leu
1630

Pro Ala Asp Val

1645

Ile Phe Ser Arg

Arg Ser Gly Ala
1680
Ser Val Leu Ala
1695
Leu Thr Asn Ser
1710
Ala Val
1725
Phe Gln

Leu Gly
Ser Ala

Val Glu
1760

Glu Ser

1775

Gln Ala

Leu Ala
Glu Ser

Gly Glu
1790

Thr Arg Thr Leu

1805

Ala Gly Thr Pro

Leu Thr Val Leu
1840
Gly Glu Ile Gly
1855
Ile Ala Leu Ser
1870
Asp Leu Ala Pro
1885
Ala Ala His Leu
Thr Gln Pro Arg
1920
Ile Ile
1935
Leu Trp

Ile Ala

Gly Gly
1950
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Asn Ile Leu Asp Gln Gly Arg Glu Ala

Arg Phe Asp Trp Arg Arg Ile Tyr Glu

Gly
1985
Phe
Asp
Ser
Phe
Ile
2065
Tyr
Ser
Gly
Gln
Gly
2145
Glu
Asp
Asp
Asp
Ile
2225
Val
Pro
Phe
Gln

Met
2305

1955

1970

Lys Thr Asn Ser Arg
1990

Pro Leu Phe Phe

2005
Arg Gln Arg His
2020
Ala Leu Gly Pro
2035

Gly Val Glu Asp

Asp
Pro
Ala

Val

2050

Ser Leu Thr Gly Ala
2070

Leu Gly Leu Asp

2085
Gly Leu Met Ala
2100
Cys Asp Val Ala
2115

Ala Tyr Ile Gly

Phe
Ser
Glu

Asp
2130
Lys Cys Tyr Thr Phe
2150
Ala Val Ala Val Leu
2165
Gly Asp Pro Ile Gln
2180
Gly His Thr Asn Gly
2195
Leu Leu Arg Arg Val
2210
Asp Trp Val Ile Ala
2230
Ala His Ala Leu
2245
Ser Ile Ala Val
2260

Glu

Asn

Ala
2275

His

2290

1975
Trp

Glu
Leu
Glu
Gly
2055
His
Gly
Ala
Leu
Met
2135
Asp
Val
Ala
Ile
Gln
2215
His
Arg

Thr

Ala Ser Gly Leu Val

Asp Arg Leu Pro Ala

2295

Val Glu Glu

1960

Ala Lys Thr
1980

Gln Vval Pro

1995

Pro Leu Glu

2010

Glu Ser Trp

Cys Gly
Ile Ser

Leu Gln
2025
His Leu Ala Ser Gln
2040
Ser Asp Tyr Ile Lys
2060
Asn Ala Val Leu Ala
2075
Pro Ala Leu Ala Leu
2090
His Met Ala Cys Gln
2105
Ala Ala Gly Val Asn
2120
Gly Gln Ala Gly Met
2140
Val Arg Ala Asn Gly
2155
Leu Lys Ser Leu Ala
2170
Val Ile Arg Thr Ser
2185
Thr Ala
2200
Ala Gln

Pro Ser Gly

Ala Gly Vval
2220
Gly Thr Glu
2235
Phe Ser Gly
2250
Lys Gly Asn

Gly Thr
Asp Val

Thr Thr
2265
Ser Ala Ile Gly Ala
2280
Ser Leu Asn His Asn
2300

Val Thr
1965
Pro Pro

Pro Glu
Val Pro

Ser Glu
2000

Arg Met

2015

Leu Glu

Gly Leu
Ala Glu

Leu Ala
2030

Arg Val Gly Ser

2045

Arg Ser Asp Gln

Ala Arg Leu Ser

2080

Thr Ala Cys
2095

Leu Arg Ala

2110

Met Val Ser

Asn
Ser

Leu
2125
Leu Ser Pro Asp
Met Val Pro Gly
2160
Ala Arg Glu
2175
Thr Asn Tyr
2190

Ser Gln Val

Arg
Gly

Gln
2205
Lys Pro His Glu

Leu Gly Asp Leu
2240
Ala Glu Arg Glu
2255
Phe Gly His Thr
2270

Val His Ala Leu

2285
Gln Pro Ser Pro

Leu Gly Trp Gln Lys Thr Pro Leu Tyr Val Asn Thr Gln Ser Arg

2310

2315

2320

Asp Trp Pro Arg Pro His Ala Gly Arg Ser Arg Leu Ile Ser Val Ser

2325

2330

2335

Ala Phe Gly Ile Ser Gly Thr Asn Val Asn Leu Leu Ile Glu Asp Ala

2340

2345

92
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Pro
Ser
Leu
2385
Ala
Leu
Ala
Asp
Gln
2465
His
Asn
Pro
Pro
Leu
2545
Asn
Ala
Leu

Asp

Pro
2625

Asp Ser Pro
2355
Leu Ser Ala
2370
Ala Ala Tyr Leu Lys
2390
Thr Leu
2405

Val Lys

Ile Ser Leu

Ala Leu Val
2420

Asp Ser Thr Pro

2435

Pro Asp Met Ser

Phe

Leu

2450

Ser Arg Glu Ala Leu
2470

Pro Ile Pro Trp Val

2485
Leu Pro Gly Tyr Val
2500
Glu Ala Arg Pro Ala
2515

Glu Pro Asp Thr Pro

2530

Ser Pro Gly Leu Asp
2550

Val Leu Asn Arg Asp

2565
Pro Gln Ser Ser Glu
2580
Ser Ala Asp Gln Gly
2595

Ala Leu Ala Leu Leu

2610

Ala Pro Val Arg Leu
2630

2375
Ser

Leu
Asp
Gly
Gln
2455
His
Asn
Phe
Pro
Ala
2535
Met
Val
Ile
Leu
Ala

2615
Pro

Ser Ala Pro Gln Gly Val Ala

2645

Val Gly Asn Met Lys Gly Leu

2660

Val Leu Arg Ala Ile Trp Asn

2675

Thr Ala Gln Val Ala Trp Pro

2690

2695

Ala Gln Leu Pro Ser Glu Glu Arg Asn Tyr

2360

Lys Thr Glu Ser Ser Leu Gln Ala Met Ala

2380
Ala Ala Asp
2395
Thr Gly Arg His Ala
2410
Asp Ala Ala

Pro Glu

Leu Gln
2425
Tyr Arg Gly His Vval
2440
Gln Ile Ser Gly Leu
2460
Glu Leu Ala Glu Leu
2475
Leu Phe Pro Cys Ser
2490
Glu Arg Asp Arg Cys
2505
Ala Ile Gly Pro Tyr
2520
His Pro Pro Val Ser
2540
Leu Glu Ala Ala Arg
2555
Gln Thr Leu Ser Arg
2570
Arg Pro Asp Pro Asn
2585
Val Ala
2600
Gln Ala

Val Glu Ala

Gly Ala Pro
2620
Arg Gly Gly
2635
Tyr Gly Asp
2650
Pro Ala Val

Arg Leu
Ala Leu

Ser Ala
2665
Ser Val Gln Cys Leu
2680
Ala Ser Leu Met Thr
2700

Val Ile

2365

Ser Lys

Gln Gln Leu Ala
2400

His Arg

2415

Leu Glu

Phe Thr

Arg Gln
2430

Pro Glu Glu Pro

2445

Leu Glu Lys Ala

Phe Cys Gln Gly
2480
Leu Arg Arg Ile
2495
Trp Ile Asp Ala
2510
Val Lys Pro Leu
2525
Gly Val Ser Asp
Ala Ala Ser
2560
Val Trp Gly
2575
Ile Cys Ile
2590
Gly Thr Thr

Gly
Ile
Glu

Ala
2605
Cys Ser Ser Phe

Leu Lys Pro Val
2640

Glu Gly Arg Leu

2655
Phe Asp Val Arg
2670

Ser Asp Leu Glu

2685

Leu Ala Ser Thr

Ala Pro Leu Thr Ser Asp Val His Phe Glu Val Val Arg Leu Ser Asp

2705

2710

2715

2720

Pro Asp Pro Gly Tyr Leu Asn Val Asp Val Thr Val Tyr Asp Pro Gln

2725

2730

2735

Gly Thr Pro Leu Met Ile Leu Arg Glu Phe Ser Leu Ser Leu Gly Ala

2740

2745
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2750
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Leu Pro Glu Asn
2755

<210> 19

<211> 1949
<212> PRT

<213> Labrenzia

<400> 19

Met Pro Asp Leu

1

Ala Met Ala Glu
20

Leu Thr Gln Leu

35
Ala Arg Gly Arg
50

Ile Gly Ser Ser

65

Ile Val Gln Ala

Ala Gly Met Ala
100

Asp Thr His Arg

115
Glu Asn Pro Asn
130

Pro Tyr Trp Glu

145

Gly Pro Val Leu

Ala Asn Ala Tyr
180

Lys Lys Leu Arg

195
Gly Ala Ala Pro
210

Thr Gly Pro Ala

225

Ala Phe Asp Ala

Cys Leu Ala Vval
260

Met Asp Leu His

275
Leu Pro Leu Glu
290
Trp Leu Arg Pro
305

Ile Gln Trp Glu Gly Val Glu Ala

sp.

Arg
Arg
Arg
Val
Arg
Trp
85

Gly
Leu
Ala
Ser
Ala
165
Pro
Glu
Leu
Ser
Glu
245
Leu
Pro

Gly

Arg

PHMOO5

Asp
Ala
Ile
Asn
Leu
70

Val
Ala
Trp
Pro
Val
150
Ile
Asp
Asn
Thr
Gly
230
Pro
Ala
Ala
Gly

Leu
310

Ile
Ala
Val
Leu
55

Arg
Ser
Arg
Phe
Asp
135
Ser
Gly
Ala
Trp
Phe
215
Asn
Ala
Gln
Glu
Gln

295
Ile

2760

Ala
Phe
Glu
40

Ser
Ser
Gly
Arg
Asp
120
Pro
Pro
Ala
Gln
Gly
200
Phe
Leu
Asp
Glu
Pro
280
Ile

Pro

Leu
Leu
25

Asp
Glu
Gln
Gln
Ile
105
Glu
Val
Thr
Thr
Phe

185
Thr

Thr
Pro
Leu
265
Leu

Gly

Cys

Thr
10

Val
Gly
Thr
Asn
Glu
90

Gly
Val
Pro
Asp
Gly
170
Val
Val
Phe
Leu
Glu
250
Pro
Phe
Phe

Asp

Leu
Gln
Gly
Gly
Asn
75

Ile
Leu
Val
Glu
Lys
155
Ala
Pro
Leu
Ala
Val
235
Gln
Gly
Pro

Ala

Leu
315

94

Gln
Asp
Ile
Pro
60

Gly
Asp
Pro
Thr
His
140
Pro
Ser
Pro
Trp
Lys
220
Thr
Ala
Trp
Asn
Arg

300
Pro

Thr
His
Pro
45

Arg
Thr
Trp
Leu
Glu
125
Val
Ala
Arg
Asp
Leu
205
Ala
Arg
Ala
Thr
Leu
285
Arg

Glu

Gly
Gln
30

Asp
Glu
Leu
Ser
Tyr
110
Asp
Thr
Pro
Asp
Glu
190
Ala
Leu
Asn
Ile
Leu
270
Leu

Gln

Val

Arg
15

Asp
Lys
Glu
Asp
Ser
95

Pro
Asn
Phe
Leu
Gln
175
Ala
Glu
Ile
Gly
Gln
255
Arg
Asp
Gly

Pro

Glu
Leu
Gly
Ala
Glu
80

Leu
Phe
Ala
Ser
Ile
160
Leu
Pro
Pro
Glu
Phe
240
Gly
Ala
Thr
Gln

Pro
320
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Glu
Gly
Ala
Gln
Ala
385
Arg
Asp
Ser
Val
Gly
465
Glu
Val
Asp
Pro
Pro
545
Val
Val
Glu
Leu
Glu
625
Glu
Ala
Val
Asp

Pro
705

Ile
Ala
Gln
Asn
370
Arg
Tyr
Lys
Thr
Pro
450
Lys
Ala
Val
Ser
Glu
530
Gln
Leu
Leu
Ala
Arg
610
Phe
Ala
Gly
Trp
Thr

690
Gln

Pro
Leu
Val
355
Met
Asn
Glu
Ser
Arg
435
Thr
Pro
Ala
Asn
Leu
515
Ala
Ile
Glu
Pro
Ala
595
Lys
Glu
Leu
Ala
Ala
675
Arg

Ile

Tyr
Gly
340
Val
Ala
Pro
Lys
Ile
420
Leu
Pro
Ala
Ala
Trp
500
Arg
Gly
Ala
Thr
Gln
580
Ala
Met
Thr
Asn
Val
660
Glu
Val

Leu

Arg
325
Arg
Trp
Ala
Gly
Leu
405
Ala
Asn
Asp
Gly
Phe
485
Gly
Ala
Met
Ile
Pro
565
Val
Leu
Asp
Phe
Ile
645
Thr
Trp

Leu

Arg

Lys
Val
Leu
Tyr
Glu
390
Asp
Glu
Val
Phe
Met
470
Ala
Tyr
Leu
Ala
Ser
550
Arg
Val
Asp
Val
Ala
630
Leu
Leu
Glu
Ala

Gly
710

Asn
Trp
Gly
Asp
375
Leu
Gly
Met
Val
Val
455
Ala
Leu
Trp
Ala
Leu
535
Arg
Met
Thr
Gln
Phe
615
Ile
Glu
Leu
Lys
Ile

695
Gln

Gly
Thr
Arg
360
Gly
Ala
Val
Ser
Ser
440
Ala
Ala
Gly
Asp
Ala
520
Phe
Thr
Lys
Arg
Trp
600
Asp
Leu
Glu
Gly
Ala
680

Leu

Ala

Val
Thr
345
Ser
Ala
Asp
Ile
Glu
425
Ala
Leu
Tyr
Arg
Ile
505
Arg
Glu
Thr
Pro
Glu
585
Leu
Arg
Ala
Gln
Asp
665
Gln
Thr

Leu

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

Val

Leu
Leu
Leu
Ser
Ile
395
Ser
Leu
Asp
Ser
Ala
475
His
Gly
Gly
Ala
Pro
555
Ser
Pro
Arg
Gly
Phe
635
Ser
Leu
Ala
Asp

Thr
715

95

Val
Leu
Ser
Tyr
380
Ala
Thr
Phe
Lys
Ser
460
Gly
Ser
Gly
Val
Leu

540
Asp

Pro
Leu
Leu
620
Arg
Ile
Leu
Phe
Cys

700
Asp

Leu
Gln
Ala
365
His
Asp
Leu
Gln
Ala
445
Leu
Cys
Cys
Val
Val
525
Ala
Arg
Thr
Glu
Leu
605
Ser
Pro
Ser
Ser
Leu
685

Leu

Ile

Gly
Arg
350
Gln
Ser
Ile
Ala
Asp
430
Leu
Ala
Gln
Pro
Arg
510
Pro
Met
Ile
Ala
Pro
590
Leu
Arg
Trp
Arg
Pro
670
Glu
Lys

Leu

Gly
335
Val
Ile
Ala
Arg
Glu
415
Ile
Met
Ser
Ala
Val
495
Val
Ile
Lys
Glu
Leu
575
Ala
Ala
Lys
Trp
Asp
655
Asp
Thr
Ala

Phe

Ala
Ser
Arg
Asp
Asn
400
Tyr
Leu
Gly
Cys
Ser
480
Thr
Thr
Asp
Gln
Thr
560
Pro
Arg
Gln
Ile
Asp
640
Ala
Thr
Pro

Leu

Pro
720
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Ala Gly Lys
Cys Asp Phe

Thr Ala Arg
755
Ile Gly Ala
770
Ala Arg Trp
785
Lys Ser Phe

Tyr Met Arg

Gly Leu Asp
835
His Ala Thr
850
Leu Lys Ser
865
Val Phe Ala

Glu Asp Arg

Thr Trp Glu
915
Pro Ala Glu
930
Ser Asp Gly
945
His Pro Gly

Glu Glu Glu

Ser Asn Glu
995
Leu Asp Ile
1010
Tyr Gly Val
1025
Ala Arg Leu

Thr Val Ala

Val Gly Gly

1075
Asp Pro Gln Arg Lys Leu

1090

Gly Met Ala Gly Gln Phe

1105

Met
Phe
740
Arg
Gly
Ser
Phe
Phe
820
Ile
Arg
Gly
Ser
His
900
Thr
Ala
Arg
Pro
Ile
980
Ala
Asp
Asp

Ser

Arg

1060

Glu
725
Asn
Ala
Thr
Glu
Thr
805
Glu
Gly
Asp
Gly
Val
885
Phe
Val
Gln
Val
Leu
965
His
Ile
Arg

Ser

Ile

1045

Leu

Lys Ile Glu Gly

Ser Val Vval Ala
745

Gln Asp Pro Glu

760
Gly Gly Thr Thr
775

Ala Ile Ala Glu

790

His Ala Arg Arg

Leu Phe Asn Val
825

Ala Tyr Asp Ile

840
Ile Arg Glu Thr
855

Val Leu Ile Ala

870

Leu Phe Gly Leu

Arg Ile Pro Gly
905

Phe Ala Leu Glu

920
His Gly Leu Gly
935

Ala Vval Ser Glu

950

Glu His Gly Thr

Ser Gly Thr Gln
985

Arg Ala Glu Ile

1000
Asp Glu Ile Ala
1015

Ile Leu Gly Val

1030

Thr Leu Gln Thr

Cys Ser Phe Ile

1065

Leu
730
Asp
Ala
Ala
Tyr
Arg
810
Glu
Val
Val
Asn
Ile
890
Ser
Gly
Gln
Pro
Thr
970
Val
Glu
Ser

Gly

Thr

1050

Glu

Tyr Ser
Thr Vval
Lys Leu

Thr Leu
780

Cys Tyr

795

Phe Gly

Ala Ala
Leu Gly

Arg Asn
860

Asp Ile

875

Asp Gly

Pro Gly
Leu Gln

Gln Ile
940

Phe Glu

955

Asp Asp

Arg Gly
Asp Ala

Asp Val
1020

Phe Val

1035

Asp Leu

Glu Gln

Ala Met Ser Glu Thr Asp Ile Glu Pro

1080

1095

1110

96

Glu Arg Trp Asp Asp Gly

1100

1115

Asn
Asp
Arg
765
Val
Thr
Gln
Pro
Thr
845
Ala
Ser
Trp
Leu
His
925
Val
Val
Asn
Arg
Leu
1005
Pro
Arg
Phe

His

Asn
Ala
750
Ile
Pro
Asp
Ser
Ala
830
Asn
Lys
Asp
Ser
Tyr
910
Val
Val
Glu
Ser
Gly
990
Ala
Phe
Glu
Asp

His
1070

Arg
735
Val
Leu
Arg
Leu
Ala
815
Ala
Val
Ala
Lys
Leu
895
Pro
Gln
Gly
Val
Val
975
Leu
Ala
Ser
Ile
His

1055
Pro

Ile
Ile
Glu
Leu
Ser
800
Pro
Gln
Leu
Leu
Thr
880
Ala
Glu
Phe
Gln
Val
960
Ser
Leu
Ala
Asp
Gly
1040
Thr

Ala

Lys Val Thr Thr

1085

Ile Ala Vval Ile

Pro Gly Ala Ala Asp Val Asp Thr Leu Trp

1120
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Arg Asn Met Ile Asp Gly Val Asp Pro Val Val Pro Leu Pro Gly Arg
1125 1130 1135
Tyr Met Arg Pro Glu Lys Val Ser Gln Asp Lys Glu Pro Gly Lys Ser
1140 1145 1150
Tyr Cys Arg Trp Gly Gly Ile Leu Glu Asp Arg Asp Ala Phe Asp Pro
1155 1160 1165
Leu Phe Phe Arg Leu Ser Pro Arg Glu Ala Ala Ser Met Asn Pro His
1170 1175 1180
Gln Arg Leu Ile Leu Leu Glu Ser Trp His Ala Leu Glu Asp Ala Gly
1185 1190 1195 1200
Ile Asp Pro Gly Gly Leu Ala Glu Ser Arg Thr Gly Val Phe Val Gly
1205 1210 1215
Cys Glu Pro Ser Gly Tyr Val His Asp Thr Phe Thr Gly Ala Ser Asp
1220 1225 1230
Ala Ile Val Ala Ser Arg Ile Ser Tyr Phe Leu Asp Leu Lys Gly Pro
1235 1240 1245
Ala Tyr Val Val Asn Thr Gly Cys Ser Ser Ser Gly Val Ala Leu His
1250 1255 1260
Leu Ala Cys Glu Ser Leu Arg Asn Gly Glu Cys Asp Leu Ala Leu Ala
1265 1270 1275 1280
Gly Gly Ala Phe Ala Val Met Gly Glu Asn Ile Leu Ile Gly Leu Ala
1285 1290 1295
Gln Thr Glu Met Leu Thr Arg Thr Gly His Cys Arg Thr Phe Asp Ala
1300 1305 1310
Glu Ala Asp Gly Met Val Met Ser Glu Ala Ala Gly Met Val Val Leu
1315 1320 1325
Lys Pro Leu Ser Ala Ala Val His Asp Gly Asp Pro Ile His Gly Val
1330 1335 1340
Ile Arg Ala Ser Gly Thr Asn Gln Asp Gly Ala Ser Asn Gly Ile Thr
1345 1350 1355 1360
Ala Pro Ser Gly Ala Ala Gln Ala Ala Leu Ile Ser Asp Val Gln Ser
1365 1370 1375
Arg Phe Asp Ile Asp Pro Arg Arg Ile Ser Tyr Val Glu Thr His Gly
1380 1385 1390
Thr Gly Thr Lys Leu Gly Asp Pro Val Glu Ala Asn Ala Leu Val Lys
1395 1400 1405
Ala Phe Gln Pro His Asp Leu Thr Pro Gly Ser Cys Ala Leu Gly Ser
1410 1415 1420
Val Lys Ser His Ile Gly His Ser Ala Ala Ala Ala Gly Val Cys Gly
1425 1430 1435 1440
Leu Ile Ala Val Leu Met Ala Met Lys His Arg Lys Met Pro Glu Leu
1445 1450 1455
Arg His Phe Lys Ser Leu Asn Pro Leu Ile Asn Leu Glu Gly Ala Pro
1460 1465 1470
Phe Tyr Pro Leu Thr Glu Thr Ser Asp Trp Thr Arg Arg Asp Gly Gln
1475 1480 1485
Pro Leu Leu Ala Ala Leu Asn Ser Phe Gly His Ser Gly Thr Asn Ala
1490 1495 1500
His Leu Val Ile Glu Glu Ala Pro Glu Leu Arg Val Ser Pro Thr Val
1505 1510 1515 1520

97
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Ser Val Gly Asp Pro Gln
1525

Glu Arg Leu Gln Leu
1540

Val Pro Asp

1555
Arg Met Ala
1570

Glu Leu Leu

Val

Asn Leu Leu

Gly Met Glu
Thr
1585
Ala

Asp Arg
1590

Gly Glu

1605

Ala Pro

Asp Trp Ser

Gln Pro Glu
1620
Ala Trp Val Ala Gly
1635
Gln Gly Trp Arg Gly
1650
Ala Lys Glu Arg Tyr Trp
1665 1670
Lys Ser Gly His Asp Thr
1685
Arg Asp His Arg Ile
1700
Pro Ala Leu Ala
1715
Arg Phe Glu Asp
1730
Val Asp Leu Glu
1745
Ala

Pro

Glu

His

Ala

Leu Ala

Leu Val

Ile Glu
1750
Leu Ala
1765

Pro Leu

Leu Ser Ser
Gly Arg Leu Ile
1780
Ile Arg Ala Arg Leu
1795
Gly Ala Leu Asn Glu
1810
Ser Ile Gly Arg Val Trp
1825 1830
Asn Leu Pro Gly Thr Ala
1845
Asp Gly Ala Trp Gln Ala
1860
Asn Pro Ala Pro Ala Ala
1875
His Ala Pro Leu Gly Arg
1890
Arg Ala Trp Trp Thr Cys
1905 1910

Ser

Tyr

Gln Glu Leu Ile Leu Leu
1530
Gln Ala Gly Ala
1545
Leu Ala Asp
1560
Cys Arg Ala
1575
Phe Lys Gly

Leu Ala

Ile Ala His

Ala Phe Leu
1580

Ala Ala

1595

Trp Thr

Leu
Val Pro Ser Lys
1610
Ser Ser Thr Ala Val Leu
1625
Ala Pro Ile
1640
Gln Arg Cys
1655

Arg Ser Asp

Asp Trp Ser

Leu Pro
1660

Gln Asp

1675

Gly Glu

His
Arg
Asn

1690
Val

Leu His Leu

Gly Arg Pro Val Pro
1705

Arg Leu Thr

1720

Trp Pro Val

1735

Ala Lys Ser

Gly Ala Arg

Leu Thr
1740

Asp Gln

1755

Ser Gln

Pro
Phe
Thr

1770
Pro

Pro Asp Gly

Glu Gly Pro Pro Ala
1785

Ser Ala His

1800

Ala Gly Vval

1815

Ala Thr Pro

Glu Met Ala

Val His Gly
1820

Glu Ile

1835

Met Pro

Asp

Val
1850
Leu Ser Leu

Glu Ser Gly

Thr Leu Ala
1865

Leu Pro Phe Ser Leu Glu

1880

Val Arg Phe Trp Ser Arg

1895 1900

Lys Phe Cys Cys Pro Met

1915

98

Ser Ala Lys Asp
1535
Arg Lys Ile Glu
1550
Thr Leu Arg Thr
1565
Val Thr Thr Arg

Gly Thr Leu Ala
1600

Ala Arg Ala Gly

1615
Ser Met Gln Ala
1630

Gly Vval Ala Leu

1645

Gly Tyr Pro Phe

Gln Asp Arg Asp
1680
Glu Ser Trp Leu
1695
Gly Val Ala
1710
Asn Thr Gly
1725
Val Glu Ala

Tyr
Trp
Pro
Asp Gly Ser Tyr
1760
Val His His Gln

1775
Val Asp Leu

1790

Val Asp Ala
1805
Pro

Pro
Ile

Ala Leu Lys

Ala Glu Leu
1840
Leu

Leu

Ile Ala Leu
1855

Asp Pro Asn

1870

Leu Asp Leu

Ala

Thr
1885
Arg Asn Gly Ala

Gly His Gln Arg
1920
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Cys Lys Cys Ala Gly Cys Thr Pro Gly Pro Ser Ala Leu Pro Asn Pro

1925

1930

Arg Leu Leu Lys Ser His Trp Met Arg Arg Thr Arg Phe

<210> 20

<211> 875
<212> PRT
<213> Labrenzia

<400> 20

Met
1
Arg
Thr
Tyr
His
65
Ser
Asp
Ser
Leu
Glu
145
Ala
Ala
Cys
Ala
Pro
225
Met
Ala
Ala

Asp

Ala
Gln
Leu
Val
50

Ile
Ala
Ala
Ala
His
130
Arg
Leu
Ser
Leu
Val
210
Leu
Ala
Leu

Val

Ala
290

Leu
Phe
35

Leu
Ala
Ile
Thr
Ile
115
Leu
Gln
Asp
Ser
Ala
195
Ala
Trp
Met
Lys
Phe

275
Gly

1940

Ala
Thr
20

Thr
Ser
His
Asp
Val
100
Gln
Ala
Cys
Gln
Val
180
Asn

Ala

Asp

Ala
260
Tyr

Leu
Glu
Leu
Gly
Ala
Pro
85

Ile
Gln
Gly
Asp
Ala
165
Ala
Gly
Gly
Asp
Gln
245
Leu

Gly

Pro

Arg
Gly
Glu
Gly
Ala
70

Glu
Arg
Val
Val
Ala
150
Thr
Thr
Phe
Glu
Gly
230
Asn
Asp

Asn

Lys

. PHM@o5

Ser
Ala
Gly
Ala
55

Glu

Arg

Leu
Asn
135
Met
Ala
Leu
Leu
Arg
215
Gly
Thr
Ser

Gln

Gln
295

Glu
Pro
Gln
40

Gly
Gly
Leu
Asp
Lys
120
Gly
Leu
Gly
Arg
Asp
200
Phe
Met
Gly
Ala
Asp

280
Ser

1945

Ala
Leu
25

Ser
Gly
Ala
Ala
Leu
105
Lys
Asp
Ala
Leu
Gly
185
Ser
Gly
Arg
Leu
Leu
265
Lys

Gly

Asn
10

Thr
Pro
Ile
Arg

Ser
90

Phe
Pro
Trp
Gly
Leu

75
Leu

Gly Asn

Phe
Gly
Pro
Asp

170
Ser

Gly
Leu
Lys
155

Leu

Pro

Phe Ala

Gln
Pro
Cys
250
Gln
Ala

Pro

99

Ser
Pro
235
Pro
Gln

Leu

Gln

Asp
Val
Arg
Leu
60

Ile
Arg
Pro
Ala
Leu
140
Val
Asp
Gly
Arg
Leu
220
Asp
Ile
Gly

Ser

Asn
300

Gly
Trp
Thr
45

His
Leu
His
Gly
Leu
125
Ala
Ile
Leu
Gln
Lys
205
Ala
Ala
Pro
Leu
Trp

285
Thr

Pro
His
30

Gly
Leu
Leu
Thr
Glu
110
His
Ser
Gly
Phe
Ala
190
Arg
Leu
Asp
Ala
Thr
270

Leu

Val

1935

Leu
15

Ala
Gly
Ala
Ala
Gly
95

Val
Gly
Asp
Ala
Val
175
Ala
Ala
His
Thr
Gly
255
Glu

Ser

Gly

His
Gln
Val
Arg
Arg
80

Cys
Asn
Val
Leu
Arg
160
Met
Tyr
Gln
Trp
Glu
240
Ile
Ala

Ser

Asp
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Leu
305
Leu
Tyr
Ser
Ile
His
385
Thr
Ser
Ala
Gly
Pro
465
Arg
Glu
Glu
Trp
His
545
Phe
Pro
Asp
Leu
Asn
625
Tyr
Arg
Gly

Arg

Pro
Gly
Gly
Leu
Arg
370
Glu
Thr
Ile
Ile
Phe
450
Glu
Ala
Gly
Ala
His
530
Tyr
Asp
His
Leu
Thr
610
Leu
Ala
Ser

Ala

Ile
690

Gln
Arg
Ile
Ala
355
Ser
Trp
Ser
Ser
Ile
435
Trp
Glu
Val
Phe
Arg
515
Ala
Asp
Leu
Thr
His
595
Ala
Ala
Glu
Phe
Ala

675
His

Arg
Asp
Asp
340
Gly
Leu
Ile
Val
Ser
420
Gly
Gln
Arg
Ala
Ala
500
Asp
Leu
Gln
Tyr
Ser
580
Gly
Ile
Ile
Leu
Gly

660
Val

Leu
Ala
325
Ser
Pro
Ala
Lys
Arg
405
Pro
Leu
Asn
Trp
Gln
485
Asp
Ile
Glu
Asn
Gly
565
Phe
Pro
His
Ala
Cys
645
Ala

Leu

Val

Glu
310
Glu
Ile
Gly
Glu
Glu
390
Pro
Ala
Ala
Leu
Arg
470
Gly
Phe
Asp
Asp
Val
550
Pro
Gly
Ser
Gln
Gly
630
Ser
Asp
Lys

Ile

His
Ala
Thr
Ala
His
375
Ala
Thr
His
Gly
Ala
455
Leu
Lys
Asp
Pro
Ala
535
Gly
Ala
Ser
Met
Ala
615
Ala
Ala
Ala
Arg

Arg
695

Arg
Leu
Ile
Gln
360
Leu
Ala
Gly
Ala
Arg
440
Gln
Asp
Ser
Pro
Gln
520
Ala
Val
Gln
Ile
Pro
600
Cys
Val
Tyr
Asp
Leu

680
Ser

Leu
Asn
Thr
345
Thr
Ala
Ala
Thr
Arg
425
Tyr
Gly
Gly
Tyr
Leu
505
Glu
Leu
Phe
Arg
Ala
585
Ile
Ala
Asn
Met
Gly
665

Ser

Thr

Lys
Pro
330
Arg
Leu
Lys
Ile
Thr
410
Ala
Pro
Arg
Phe
Ser
490
Phe
Arg
Thr
Ala
Ala
570
Asn
Asp
Ala
Leu
Leu
650
Tyr
Glu

Ala

Ala
315
Val
Ile
Leu
Thr
Thr
395
Gln
Glu
Gly
Asp
Phe
475
Lys
Phe
Ile
Arg
Gly
555
Ala
Arg
Thr
Leu
Tyr
635
Ser
Val
Ala

Val

100

Leu
Glu
Ala
Phe
Tyr
380
Pro
Leu
Lys
Ser
Cys
460
Glu
Trp
Asn
Phe
Lys
540
Val
Gly
Val
Met
Leu
620
Leu
Arg
Pro

Glu

Asn
700

Ile
Pro
Arg
Arg
365
Gly
Gln
Ser
Ser
Asp
445
Ile
Pro
Gly
Met
Leu
525
Asp
Thr
Lys
Ser
Cys
605
Asp
His
Ser
Gly
Gln

685
His

Gly
Leu
Asp
350
Phe
Ala
Asn
Ala
Glu
430
Ser
Thr
Asp
Gly
Ser
510
Gln
Leu
Lys
Val
Tyr
590
Ser
Arg
Ser
Gly
Glu
670
Asp

Gly

Pro
Gln
335
Leu
Ser
Ala
Ser
Thr
415
Ser
Leu
Glu
Glu
Phe
495
Pro
Cys
Lys
Thr
Ala
575
Val
Ser
Ser
Ser
Arg
655
Gly
Gly

Gly

Ile
320
His
Gln
Thr
Cys
Asn
400
Glu
Ile
Glu
Ile
Thr
480
Leu
Arg
Val
Glu
Gly
560
Phe
Leu
Gly
Thr
Asn
640
Cys
Val
Asp

His
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Thr His Gly Tyr
705
Arg Ser Ala Leu

Val Glu Ala His
740

Asp Gly Leu Val

755
Cys Trp Leu Gly
770

Ala Gly Leu Ala

785

Gln Ile Ala Pro

Phe Gly Asn Thr
820

Pro Ala Asp Asp

835
Ala Glu Pro Met
850
Pro Asn Arg Ala
865

210> 21

<211> 2142
<212> PRT

<213> Labrenzia

<400> 21

Met Glu Ala Ala

1

Phe Ala Ala Asp
20

Pro Glu Ile Arg

35
Thr Pro Trp Pro
50

His Ala Met Ser

65

Cys Lys Ser Val

Ile Val Leu Ser
100

Asn Leu Leu Lys

115
Ala Lys Thr Leu
130
Trp Val Val Pro
145

Thr
Asn
725
Gly
Glu
Ser
Gly
Ser
805
Pro
Lys
His

Arg

sp.

Ser
Arg
Glu
Arg
Gly
Ala
85

Ala
His
Gln

Asp

Val
710
Lys
Thr
Ala
Val
Leu
790
Leu
Phe
Pro

Met

Leu
870

Pro
Ala
Gly
Phe
Lys
775
Thr
His
Arg
Arg
Trp

855
Asn

PHMOO5

Gly
Ile
Asp
Ser
Val
70

Arg
Ala
Leu

Gln

Thr
150

Leu
Phe
Gly
Gly
55

Asn
Pro
Ser
Gln
Gly

135
Ala

Asn
Gly
Thr
Ala
760
Ser
Lys
Ala
Val
Arg
840
Trp

Pro

Ala
Gly
Ala
40

Thr
Ala
Gln
Pro
Gln
120
Arg

Ala

Pro
Ile
Pro
745
Ser
Asn
Val
Asp
Pro
825
Ala

Ser

Gly

Ala
Ile
25

Ala
Pro
His
Asp
Ser
105
Gln
Asp

Leu

Arg
Asp
730
Leu
Gly
Val
Leu
Ala
810
Thr
Gly
Lys

Gln

Leu
10

Ala
Cys
Arg
Ile
Ala
90

Ser
Pro

Ala

Ile

Ala
715
Ala
Gly
Asn
Gly
Met
795
Val
Val
Ile

Asn

Phe
875

Leu
Gly
Ala
His
Leu
75

Pro
Leu
Glu

Leu

Glu
155

101

Gln
Asp
Asp
Val
His
780
Gln
Asn
Leu

Ser

Ile
860

Lys
Phe
Leu
Ala
60

Leu
Ala
Glu
Arg
Ala

140
Ala

Ala
Thr
Pro
Leu
765
Leu
Met
Pro
Thr
Ser

845
Arg

Val
Asp
Ala
45

Gly
Gln
Asp
Arg
Leu
125
Tyr

Leu

Ala
Ile
Ile
750
Pro
Glu
Arg
Ala
Glu
830
Phe

Arg

Val
Gln
30

Val
Ile
Glu
Pro
Met
110
Cys
Arg

Glu

Leu
Gly
735
Glu
Gly
Ala
Ala
Ile
815
Trp
Gly

His

His
15

Val
Asn
His
Pro
Gln
95

Ile
Asp
Ile

Val

Val
720
Tyr
Val
Gln
Ala
Gly
800
Asp
Thr

Pro

Leu

Ser
His
Asp
Cys
Pro
80

Val
Ala
Val

Ala

Glu
160
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Thr
Gly
Ala
Asp
Arg
225
Ala
Leu
Phe
Arg
Ser
305
Ala
His
Ile
Leu
Asn
385
Gly
Val
His
Ala
Phe
465
Thr
Glu
Ala
Ala

Thr
545

Arg
Ser
Arg
Gln
210
Pro
Gln
Asp
Gly
Thr
290
Ile
Val
Ala
Ala
His
370
Lys
Arg
Arg
Ala
Thr
450
His
Phe
Ala
Thr
Phe

530
Pro

Gly
Gly
Ala
195
Ser
His
Ile
Leu
Val
275
Phe
Asp
Asp
Arg
Gln
355
Ser
Cys
Arg
Gln
Ala
435
Ile
His
Leu
Thr
Ala
515
Trp

Asp

Gln
Ile
180
Trp
Ala
Trp
Gly
Pro
260
Asp
Gly
Ala
Pro
Asp
340
Ala
Arg
Leu
Gly
Leu
420
Lys
Phe
Ile
Asp
Ile
500
Lys
Ala

Lys

Ala
165
Gln
Val
Arg
Val
Ile
245
Ala
Ser
Ile
Leu
Glu
325
Leu
Gln
Glu
Val
Pro
405
Asp
Ser
Gly
Val
Ala
485
Leu
Ala
Arg

Pro

Thr
Ala
Thr
Arg
Lys
230
Lys
Ala
Leu
Thr
Ala
310
Pro
Pro
Pro
Gly
Gln
390
Leu
Leu
Pro
Gln
Phe
470
Tyr
Pro
Ala
Arg

Arg
550

Ser
Glu
Gly
Ile
215
Pro
Pro
Ser
Phe
Val
295
Glu
Gln
Leu
Gly
Phe
375
Tyr
Arg
Pro
Phe
Gln
455
Asp
Asp
Asn
Ala
Leu

535
Asn

Asp
Glu
Val
200
Arg
Val
Phe
Ile
Ala
280
Arg
Tyr
Ala
Ser
Thr
360
Asp
Pro
Asp
Gln
Asp
440
Gly
Gly
Ala
Lys
Ser
520
Glu

Thr

Trp
Thr
185
Asp
Leu
Leu
Leu
Asp
265
Met
Gly
Tyr
Val
Gln
345
Ser
Thr
Val
Glu
Glu
425
Leu
Thr
Gly
Glu
Gly
505
Gly
Gly

Ala

Pro
170
Val
Gln
Pro
Glu
Ile
250
Thr
Gln
Arg
Thr
Glu
330
Gly
Ala
Thr
Leu
Asn
410
Asp
Ala
Pro
Ser
Leu
490
Ala
Ser

Gln

Arg

Val
Thr
Ser
Gly
Arg
235
Asp
Lys
Leu
Asp
Thr
315
Val
Gln
Tyr
Ala
Thr
395
His
Pro
Arg
Ser
Phe
475
Gly
Asp
Glu

Leu

Leu
555
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Phe
Gly
Trp
Tyr
220
Ala
Gln
Gln
Leu
Leu
300
Gln
Cys
Ala
Asn
Val
380
Ser
Gly
Leu
Asp
Tyr
460
Trp
Lys
Gln
Met
Pro

540
Phe

Arg
Leu
Pro
205
Ala
Pro
Ile
His
Arg
285
Met
Leu
Glu
Gly
Leu
365
Gln
Thr
Ala
Ala
Leu
445
Leu
Leu
Ser
Ala
Arg
525
Cys

Glu

Gly
Glu
190
Asp
Phe
Asp
Ala
Leu
270
Ala
Glu
Pro
Asp
Leu
350
Pro
Ser
Phe
Thr
Thr
430
Pro
Leu
Phe
Leu
Ala
510
Asp

Leu

Gly

Thr
175
Ala
Leu
Asp
Thr
Gly
255
Tyr
Val
His
Ala
Arg
335
Trp
Val
Ala
Arg
Leu
415
Leu
Val
Ile
Met
Arg
495
Phe
Ala

Ser

Ala

Ala
Leu
Glu
Cys
Ser
240
Val
Asp
Ala
Gln
Leu
320
Gly
Ala
Cys
Leu
Val
400
Tyr
Arg
Arg
Thr
Gln
480
Ala
Val
Arg

Leu

His
560
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Leu
Ser
Ala
Met
Tyr
625
Thr
Leu
Leu
Tyr
Leu
705
Gly
Ser
Gln
Asp
Arg
785
Ala
Ala
Leu
Val
Tyr
865
Pro
Asp
Ala

Leu

Pro
945

Thr
Arg
Thr
Pro
610
Leu
Leu
Asp
Ser
Gln
690
Gln
Glu
Leu
Gly
Pro
770
Ala
Asp
Glu
Asp
Arg
850
Ser
Leu
Cys
Thr
Ser

930
Ala

Leu
Ala
Leu
595
Asp
Val
Arg
His
Ser
675
Asn
Val
Tyr
Cys
Trp
755
Glu
Lys
Thr
Thr
Gln
835
Pro
Ala
Asp
Ala
Gln
915
Cys

Tyr

Pro
Glu
580
Leu
His
Asn
Asp
Ala
660
Gly
Ala
Thr
Glu
Met
740
Leu
Ala
Leu
Val
Ala
820
Glu
Gly
Ala
Pro
Pro
900
Leu

Ala

Leu

Leu
565
Arg
His
Gly
Met
Leu
645
Ala
Pro
Phe
Gly
Leu
725
Lys
Glu
Asn
Leu
Met
805
Val
Ser
Asp
Leu
Ala
885
Arg
Ala

Pro

Ile

Pro
Cys
Arg
Arg
Leu
630
Ala
Tyr
Gly
Ser
Asp
710
Val
Tyr
Ala
Leu
Ala
790
Gln
Val
Leu
Arg
Leu
870
His
Ala
Glu
Glu

Tyr
950

Ala
Pro
Leu
His
615
Pro
Tyr
Pro
Glu
His
695
Leu
Leu
Asn
Leu
Asp
775
Trp
Leu
Asp
Arg
Val
855
Gly
Pro
Ile
Pro
Pro

935
Thr

Ser
Leu
Ser
600
Asp
Ile
His
Phe
Pro
680
Asp
Thr
Glu
Pro
Thr
760
Ser
Gly
Val
Cys
Val
840
Ala
Thr
Lys
Leu
Asp
920
Gln

Ser

Val
Ser
585
Gly
Pro
Arg
Leu
Ala
665
Pro
Ala
Leu
Val
Asp
745
Asn
Phe
Thr
Gln
Asp
825
Ala
Leu
Leu
Ala
Ala
905
Cys

Pro

Gly

Ala
570
Ser
Asp
Arg
Met
Gln
650
Gln
Val
Leu
Val
Arg
730
Leu
Leu
Asp
Gly
Arg
810
Gly
Ala
Cys
Arg
Arg
890
Asp
Thr
Val

Ser
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Gly
Leu
Asp
Tyr
Gln
635
Gly
Met
Phe
Pro
Glu
715
Glu
Tyr
Ala
Ile
Pro
795
Gln
Ala
Ala
Leu
Ala
875
Leu
Val
Met

Gly

Thr
955

Ala
Cys
Asp
Ala
620
Gly
Glu
Val
Arg
Ala
700
Asp
Thr
Ser
Gln
Val
780
Lys
Thr
Trp
Ile
Gly
860
Gly
Arg
Ser
Val
Leu

940
Gly

Met
Leu
Ile
605
Glu
Leu
Val
Arg
Val
685
Leu
Leu
Ser
Glu
Gln
765
Gly
Pro
Asp
Thr
Gln
845
Arg
Ala
His
Thr
Arg
925
Lys

Arg

Arg
Ala
590
Ile
Thr
Ala
Ala
Asp
670
Ala
His
Arg
Asp
Gln
750
Ala
Thr
Glu
Met
Tyr
830
Gln
Arg
Val
Ile
Asp
910
Val
Gly

Pro

Ser
575
Leu
Val
Val
Gly
Asp
655
Leu
Phe
Gln
Gln
Thr
735
Arg
Leu
Ser
Phe
His
815
Glu
Ala
Arg
Phe
Leu
895
Ala
Asp
Gly

Lys

Tyr
Phe
Gly
Gly
Arg
640
Ala
Gly
Glu
Arg
Glu
720
Leu
Val
Ala
Asp
Ser
800
Ser
Gln
Gly
Asn
Val
880
Glu
Met
Ala
Asp

Gly
960
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Val Gln Val Pro His Arg Ala Leu Ala
965
Gln Arg Pro Gly Ala Gly Thr Gly Asp
980 985
Phe Ala Phe Asp Ile Ser Leu Leu Glu
995 1000
Gly Gly Ser Val His Ile Cys Pro Glu
1010 1015
Ala Leu Ala Ser Glu Ile Ser Arg Val
1025 1030
Thr Ala Ser Val Trp Thr Met Leu Phe
1045
Asp Gly Leu Lys Ala Leu Cys Gly Gly
1060 1065
Asn Ser Leu Phe Gln Asn Ser Lys Leu
1075 1080
Pro Thr Glu Thr Thr Ile Trp Ser Thr
1090 1095
Gln Asp Thr Val Thr Ile Gly Met Pro
1105 1110
Val Leu Asp Glu Tyr Leu Gln Leu Val
1125
Leu Tyr Ile Ser Gly Ala Gly Leu Ala
1140 1145
Asp Arg Thr Ala Gln Ser Phe Ile Ala
1155 1160
Arg Leu Tyr Lys Thr Gly Asp Leu Ala
1170 1175
Leu Ile His His Gly Arg Arg Asp Gln
1185 1190
Arg Ile Glu Leu Ala Glu Ile Glu Cys
1205
Leu Arg Glu Ser Ala Val Val Leu Arg
1220 1225
Leu Val Ala Tyr Val Val Pro Glu Arg
1235 1240
Leu Arg Ala Cys Leu Arg Glu Asp Leu
1250 1255
Leu Ile Ile Ser Leu Ala Asn Leu Pro
1265 1270
Asp Arg Met Ala Leu Ala Ala Arg Gln
1285
Ser Ala Ser Pro Glu Ile Glu Pro Gly
1300 1305
Lys Glu Val Leu Ala Leu Trp Ser Asp
1315 1320
Gly Arg Asp Ile Gly Phe Phe Glu Ala
1330 1335

Asn Phe Leu
970
Arg Leu Leu

Leu Leu Leu

Glu Ile Ala
1020
Lys Pro Asp
1035
Ala Ala Gly
1050
Glu Pro Met

Asp Ala Trp

Cys Gly Pro
1100
Ile Ala Phe
1115
Pro Val Gly
1130
Asp Gly Tyr

His Pro Tyr

Ser Trp Ser
1180
Gln Ile Lys
1195
Val Leu Asp
1210
Lys Ser Gly

Glu Ala val

Pro Ala Tyr
1260
Leu Thr Pro
1275
Val Asp Leu
1290
Pro Pro Asp

Val Leu Asp

Gly Gly Asn
1340

Gln Ala Met Ala
975
Ala Val Thr Thr
990
Pro Ile Thr Ser
1005
Gln Asp Pro Asp

Ile Leu Gln Ala
1040

Trp Gln Pro Pro

1055
Pro Asp Arg Leu
1070

Asn Met Tyr Gly

1085

Val Thr Gly Ser

Thr Glu Val Leu
1120

Glu Gln Gly Glu

1135
Trp Gln Gln Ala
1150

Arg Ser Gly Glu

1165

Pro Ser Gly Gly

Leu Arg Gly His
1200
Arg His Lys Glu
1215
Pro Glu Ala Gln
1230

Pro Ala Val Glu
1245

Met Leu Pro Asp

Ala Gly Lys Ile
1280

Gly His Asp Arg

1295
Met Asp Leu Glu
1310

Ser Thr Gly Ile

1325

Ser Val Thr Ala

Ala Val Leu Ala Ala Arg Ile Ser Glu Arg Phe Gly Val Glu Leu Arg

1345 1350

1355
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Val Ser Asp Leu

Leu Gly Ala Gly
1380
Ala Ala His
1395
Ala Gln Arg
1410
Ala Vval Pro

Thr
Leu

Cys
1425
Leu Asp Gly Arg
Ala Ala Gly val
1460
Ala Phe Pro
1475
Ile Ser Ala
1490

Leu Gln His

Val
Asn

Leu

1505

Ala Ser Leu Pro

Tyr Lys Thr Leu
1540

Ser Ala Trp

1555

Tyr Gln Leu

1570

Ser Ser Gly

Tyr
Ser

Cys
1585
Ala Gly Glu Ala

Val Pro Gly Ala
1620
Asp Gly His Cys
1635
Gly Glu Gly Leu
1650

Ala Asp Gly Asp
1665

Asn Asp Gly Ala

Gln Ser Glu Ala
1700

Phe Arg

1365

Thr Ser Asp Val Val
1385

Pro Lys Leu

1400
Asp Glu Pro
1415

Leu Asp Leu

Glu Ala

Leu Asp
Ala
1430
Ala Arg Glu Val

Gly

Glu

1445

Pro Asp Ala Gln Leu
1465

Ala Glu Arg Ala

1480
Ala Ala Leu His
1495
Trp Lys Ala Met
1510

Thr Ala Val Phe

Leu
Arg
Ala

Lys
1525
Leu His Asp Cys Gln
1545
Ile Ala Gly Gln Gly
1560
Gly Leu Thr Gly Pro
1575
Leu Val Ala Leu His
1590
Arg Ala Ala Leu Ile
1605
Gly Tyr Leu His Gln
1625
Ala Phe Asp Ala
1640
Val Val Leu Val
1655
Ile His Ala Leu
1670
Lys Ala Gly Phe

Arg
Gly
His
Asp
1685

Ile Arg Arg Ala Leu
1705

1370
Pro Ala Ser

Asn His Phe

Ala Val
1420

Ser Phe

1435

Thr Pro

Leu
Gln

Leu
1450
Ser Gln Pro

Cys Phe Asp

Met Asp Pro
1500

Glu Ala

1515

Ala val

Glu

Thr
1530
Ala Vval Ser

Gly Thr Vval

Met Ala
1580

Ala Arg

1595

Ala Ala

Ser
Gln

Gly
1610
Pro Gly Leu

Lys Ala Asp

Lys Arg Leu
1660

Lys Gly

1675

Ala Pro

Ile

Phe
1690
Glu Ser Ala

Ala Ser Ile Gly Tyr Ile Glu Ala His Gly Thr Gly

1715

1720

Asp Pro Val Glu Ile Leu Gly Leu Gln Ser Val Tyr

1730

1735

1740

Phe Pro Thr Ile Arg Ala Gln Ala Arg His

1375
Gln Lys Gln
1390
Ala Ala
1405
Ile Gly

Val

Pro Ser

Leu Ser

Leu
1440
Arg

Trp Gln Asn

Glu Glu Leu
1455
Asp Phe Val Pro

1470
Pro Gly Phe
1485

Gln Ser Arg

Phe
Leu
Thr

1520
His

Gly His Ser

Ser His Gly

1535

Asp Asp Glu
1550

Pro Thr Met

1565

Val

Phe
Leu

His Ser Asn

Gln Ala Leu Leu
1600
Ser Val Tyr Ala
1615
Val Ser
1630

Leu Val

Asn Ser

Gly Ala
1645

Ser Asp Ala Gln

Ser

1680
Gly

Val Gly Ile

Ser Val Gln
1695
Lys Val Asp Pro
1710
Thr Arg Leu Gly
1725
Gly Arg Ala Ala

Gly Ala Pro Gln Pro Val Arg Ile Gly Ser Leu Lys Pro Asn Ile Gly

1745

1750

1755

105

1760
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His

Ala
1780
Asn
1795
Arg
1810
Ser
1825
Phe

Ser
1860
Leu
1875
Leu
1890

Tyr
1905

Leu Asp Thr Ala Ala

1765

Val Lys Thr Gly Glu
Pro Glu Ile Asp Phe
Gln Gly Trp Pro Glu

Ala Phe Gly Ile Gly

1845

Ile Pro Pro
1785

Glu Asp Ala

1800

Thr Ser Gly

1815

Gly Thr Asn

1830

Gln Pro Glu Ser Ala Met Pro Val

Gln Ile Val Pro Val Ser Ala Arg

1865

Leu Ser Arg Leu Leu Ala Val Val

1880

Ala Asp Ile Ala Tyr Thr Leu Gln

1895

Arg Lys Ala Phe Val Val Ser Gly

1910

Leu Lys Ala Cys Leu Ser Thr Ala Glu

Ala Ser Met Pro
1940
His Trp Leu Ala
1955
Gly Gly Thr Glu
1970
Arg Val Ser Leu
1985
Gly Lys Pro Gly
Leu Thr Gln Asp
2020
Ala
2035
Gln
2050
Gly
2065
Ala

Leu
2100

Leu
2115

Lys
2130

<210> 22

1925
Lys

Thr
Val
Pro
Ala

2005
Arg

Gly Val Gln Lys Val
Thr Leu Ser Glu Leu

Glu Ser Gly Ala Asp

2085

Leu Lys Ser Gln
1945
Arg Gln Leu Asp
1960
Asp Trp Thr Gln
1975
Thr Tyr Pro Phe
1990
Gln Pro Ser Ala
Gln Val Ala Asn
2025
Trp Leu Met
2040
Leu Pro Asp
2055
Pro Ala Ser
2070

Leu Leu Ala Lys Ala Arg Asp Leu

Leu Gln Ile Val Leu Asp Ala Arg

2105

2120

2135

1770
Ser Ile Asn

Gly Leu Glu

Ser Pro Arg
1820

His Ala

1835

Pro Val

Ala

Ser
1850
Thr Gln Asp

Glu Asp Lys

Thr Gly Arg
1900

Asp Glu

1915

Leu Glu

Leu

Leu
1930
Glu Met Ser

Arg Val Ala

His Thr
1980

Lys Glu

1995

Ser Met

Leu
Ala

Gly
2010
Arg Ile Pro

Gly Ala Leu

Ala Arg Ile
2060

Tyr Met

2075

Leu Glu

His

Ala
2090
Gly Pro Gly

Pro Pro Trp Arg Arg Arg Ser Arg Thr Cys Ala

Ser Leu Arg Pro Tyr Arg Phe Arg Thr Trp Leu

2140

106

Gly Leu Val Gly Leu Ile Lys Ala Val Met

1775
Phe Glu Thr
1790
Val Ala
1805
Arg Ala

Pro

Ala Ile

Gly Ile

Ile Val Glu Glu
1840
Ala Glu Pro Ser
1855
Gly Leu Arg Gln
1870

Ala Glu Ala Pro
1885

Arg His Met Val

Leu Arg Ala Glu
1920
Asp Gln Pro Ala
1935
Val Leu Met Glu
1950
Glu Ala
1965
Gly Pro

Trp Thr
Arg Arg
Ile Phe Trp Pro
2000
Leu Leu

2015
Ala

Gln Ser

Val Ser
2030

Gly Gln His

2045

Thr Asp Leu

Pro
Gln
Pro
Lys Leu Ser Arg
2080
Gly Gly Ala Gly
2095
Val Pro Val Phe
2110

Phe Lys Ser Tyr
2125

Ala His
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<211> 377
<212> PRT
<213> Labrenzia

<400> 22

Met
1
Ser
Asp
Gly
Glu
65
Glu
Phe
Lys
Ala
Arg
145
Asp
Gln
Gly
Leu
Leu
225
Leu
Gly
Val
Ala
Ser
305
Cys

Ala

Asn
Met
Gly
Met
50

Thr
Arg
Val
Ser
Ala
130
Gly
Arg
Ser
Pro
His
210
Val
Ala
Ala
Leu
Val
290
Leu

Tyr

Gln

Ser
Gln
Ala
35

Leu
Gly
Leu
Pro
Glu
115
Leu
Ser
Leu
Cys
Ser
195
Arg
Ala
Glu
Thr
Lys
275
Ile
Ala
Arg

Gly

Asp
Cys
20

Ala
Pro
Ala
Ser
Asp
100
Ala
Gly
Arg
Cys
Leu
180
Glu
Ala
Gly
Thr
Ala

260
Pro

Ala
Ser

Met
340

Glu
Gln
Arg
Gly
Cys
Ala
85

Pro
Asp
Ala
Thr
Ala
165
Leu
Val
Val
Val
Gly
245
Ala
Leu
Gln
Pro
Val

325
Gly

Ala
Asp
Glu
Cys
Leu
70

Pro
Ala
Gln
Met
Gly
150
Ser
Ala
Ile
Gln
Asn
230
Gln
Gly
Ser
Thr
Ser
310
Gly

Asn

. PHMe@o5

Trp
Lys
Pro
Glu
55

Ile
Ala
Gly
Met
Tyr
135
Val
Leu
Asn
Glu
Ala
215
Leu
Leu
His
Glu
Ser
295
Val
Ile

Pro

Asn
Phe
Ala
40

Asp
Glu
Ala
Phe
Asp
120
Asp
Phe
Gly
Arg
Ala
200
Leu
Met
Ser
Val
Ala
280
Val
Thr
Gly

Leu

Glu
Ser
25

Pro
Leu
Lys
Asp
Asp
105
Pro
Ala
Val
His
Leu
185
Gln
Arg
Leu
Leu
Arg
265
Val
Asn
Arg

Pro

Ser
345

Ile
10

Asn
Ile
Lys
Arg
Ala
90

Ala
Arg
Gly
Ala
Asp
170
Ser
Cys
Gln
Thr
Asp
250
Ala
Ala
Phe
His
Gly

330
Asp

Glu
Thr
Ala
Ala
Ala
75

Pro
Gly
Gln
Tyr
Ala
155
Pro
Tyr
Ala
Gly
Pro
235
Gly
Glu
Asp
Asn
Ala
315
Gln

Ile

Ala
Pro
Ile
Phe
60

Glu
Phe
Phe
Arg
Ala
140
Gln
Asp
Phe
Ser
Glu
220
Gly
Lys
Ala
Gly
Gly
300
Glu
Val

Ala

107

Ala
Pro
Val
45

Tyr
Arg
Val
Phe
Leu
125
Ser
Asp
Ala
Tyr
Ala
205
Ile
Pro
Val
Ala
Asp
285
Arg
Leu

Gly

Glu

Ile
Gln
30

Gly
Ala
Ser
Tyr
Asp
110
Leu
Arg
Asn
Gly
Asp
190
Gly
Ser
Phe
Ser
Leu
270
Ser
Gly
Ile
Val

Trp
350

Leu
15

Asp
Ala
Ala
Leu
Gly
95

Ile
Leu
Asn
Glu
Tyr
175
Phe
Val
Gln
Arg
Pro
255
Cys
Val
Ala
Ala
Ile

335
Glu

Ala
His
Ser
Leu
Gly
80

Gly
Pro
Met
Leu
Tyr
160
Ala
Asp
Ala
Ala
His
240
Phe
Val
Tyr
Ala
Asp
320
Glu

Ser
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Phe Asn Arg Ala

355

Leu Met Arg Ser

<210> 23

370

<211> 278
<212> PRT
<213> Labrenzia

<400> 23

Met
1
Glu
Asp
Ser
Thr
65
Gly
Gly
Ala
Arg
Glu
145
Arg
Leu
His
Ala
Pro
225
Asp
Trp

Ile

Ser
Asp
Glu
Phe
50

Glu
His
Val
Gln
Ser
130
Ser
Leu
Pro
Ser
Gly
210
Trp
Val
Tyr

Thr

His
His
35

Gly
Ile
Pro
Thr
Ala
115
Val
Ile
Leu
His
Val
195
Phe
Leu
Val
Tyr

Ala
275

Ser
Tyr
20

Leu
Ala
Gly
Ala
Ile
100
Gly
Pro
Phe
Lys
Thr
180
Phe
Glu
Glu
Arg
Leu

260
Arg

Met Lys Arg Phe Gly Gln Glu Ala Gly Ala Ala Ala

360

Val Ser Ser Val Arg

Thr
Asp
His
Ala
Pro
Leu
85

Ser
Phe
Leu
His
Pro
165
Thr
Val
Leu
Thr
Leu
245

Phe

Arg

Leu
Ser
Trp
Ala
Gly

70
Lys

Ser
Pro
Met
150
Gly
Pro
Pro
Leu
Lys
230
Met
Glu

Leu

375

. PHM@o5

Glu
Pro
Gly
Glu
55

Glu
Leu
Tyr
Asp
Asp
135
Gly
Ala
Glu
Glu
Asn
215
Leu

Gly

Tyr

Thr
Ala
Tyr
40

Ala
Arg
Ala
Gln
Arg
120
Lys
His
Gly
Phe
Asp
200
Ile
Arg
Asp

Met

Thr
Leu
25

Trp
Met
Phe
Gln
His
105
Leu
Ser
Ala
Leu
Met
185
Arg
Glu
Glu
Gln

Ala
265

Gly
10
Arg

Asp

Val
Ala
90

Arg
Asp
Phe
Glu
Val

170
Asp

Asp
Ala
Ala

250
Glu

Ala
Leu
Glu
His
Asp
75

Arg
Ile
Phe
Asp
Ala
155
Leu
Phe
Pro
Ile
Val
235
Glu

Asn

108

Ser
Gly
Asp
Arg
60

Leu
Ser
Ala
Leu
Gly
140
Leu
Thr
Val
Ala
Ser
220
Gln
Lys

Leu

365

Asn
Pro
Ser
45

Met
Gly
Cys
Gly
Gln
125
Gly
Gly
Asp
His
Leu
205
Glu
Glu
Ala

Gly

Asp
Ile
30

Arg
Ile
Cys
His
Glu
110
Ala
Trp
Glu
Leu
Glu
190
Met
Asn
Lys
Val

Tyr
270

Thr
15

Leu
Asp
Asp
Gly
Val
95

Lys
Asp
Phe
Ala
Pro
175
His
Ala
Val
Trp
Asp

255
Thr

Val
Phe
Ala
Arg
Ile
80

Thr
Ala
Ala
Phe
Ala
160
Thr
Ile
Asp
Met
Ser
240

Asn

Met
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