CBIO20-30_ST25
SEQUENCE LISTING

<110> CARIBOU BIOSCIENCES, INC
<120> ENGINEERED NUCLEIC ACID-TARGETING NUCLEIC ACIDS
<130> C(CBI020.30

<150> 62/263,232
<151> 2015-12-04

<160> 109
<170> PatentIn version 3.5

<210> 1

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> O0ligonucleotide Primer

<400> 1
agtaataata cgactcacta tag

<210> 2

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> O0ligonucleotide Primer

<400> 2
aagcaccgac tcggtgccac tttttc

<210> 3

<211> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> O0ligonucleotide Primer

<400> 3
taatacgact cactataggg gccactaggg acaggatgtc tcagagctat gcagt

<210> 4
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<211>
<212>
<213>

<220>
<223>

<400>

CBI020-30_ST25
55
DNA
Artificial Sequence

Oligonucleotide Primer

4

taatacgact cactatagta ggctatagtg tagatctgtc tcagagctat gcagt

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

<220>
<223>

<400>

5

55

DNA

Artificial Sequence

Oligonucleotide Primer

5

taatacgact cactatagga aaaagtggaa gcggcgagtc tcagagctat gcagt

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

<220>
<223>

<400>

6

55

DNA

Artificial Sequence

Oligonucleotide Primer

6

taatacgact cactataggc gataagtcgt gtcttacgtc tcagagctat gcagt

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

<220>
<223>

<400>

7

55

DNA

Artificial Sequence

Oligonucleotide Primer

7

taatacgact cactataggg gccactaggg acaggatgca catgaggatt ctcat

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

8

55

DNA

Artificial Sequence
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55

55

55

55



<220>
<223>

<400>

CBI020-30_ST25
Oligonucleotide Primer

8

taatacgact cactatagta ggctatagtg tagatctgca catgaggatt ctcat

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

<220>
<223>

<400>

9

55

DNA

Artificial Sequence

Oligonucleotide Primer

9

taatacgact cactatagga aaaagtggaa gcggcgagca catgaggatt ctcat

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

<220>
<223>

<400>

10

55

DNA

Artificial Sequence

Oligonucleotide Primer

10

taatacgact cactataggc gataagtcgt gtcttacgca catgaggatt ctcat

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

<220>
<223>

<400>

11

60

DNA

Artificial Sequence

Oligonucleotide Primer

11

gtctcagagc tatgcagtcc tggacaactg ccgaacagga ctgcatagca agttgagata

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

<220>
<223>

<400>

12

60

DNA

Artificial Sequence

Oligonucleotide Primer

12
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55

55

55

60



CBI020-30_ST25

gactcggtgc cactttttca agttgataac ggactagcct tatctcaact tgctatgcag

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

<220>
<223>

<400>

13

60

DNA

Artificial Sequence

Oligonucleotide Primer

13

gcacatgagg attctcatga gggacggcag aagaacctca tgagaatcca agtatgtgta

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

<220>
<223>

<400>

14
60
DNA
Artificial Sequence

Oligonucleotide Primer

14

gactcggtgc cactttttca agttgataac ggactagcct tacacatact tggattctca

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

<220>
<223>

<400>

15

60

DNA

Artificial Sequence

Oligonucleotide Primer

15

gtctcagagc tatgcagtcc tggacaactg ccgaacctca tgagaatcca agtatgtgta

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

<220>
<223>

<400>

16

60

DNA

Artificial Sequence

Oligonucleotide Primer

16

gactcggtgc cactttttca agttgataac ggactagcct tacacatact tggattctca

<210>

17
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60

60

60

60

60



<211>
<212>
<213>

<220>
<223>

<400>

CBI020-30_ST25
60
DNA
Artificial Sequence

Oligonucleotide Primer

17

gcacatgagg attctcatga gggacggcag aagaacagga ctgcatagca agttgagata

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

<220>
<223>

<400>

18

60

DNA

Artificial Sequence

Oligonucleotide Primer

18

gactcggtgc cactttttca agttgataac ggactagcct tatctcaact tgctatgcag

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

19

237

DNA

Artificial Sequence

cloning oligonucleotides

misc_feature
(125)..(125)
nis a, c, g, or t

19

tacacgtact tagtcgctga agctcttcta tgcaagcaga agacggcata cgagatcgag

taatgtgact ggagttcaga cgtgtgctct tccgatctgc tactggggcc actagggaca

ggatnggtgc tagctcagat cggaagagcg tcgtgtaggg aaagagtgta ggctatagtg

tagatctcgg tggtcgccgt atcattggta gaagagccgt caatcgagtt cgtacct

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

20

4175

DNA

Artificial Sequence
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60

60

60

120

180

237



<220>
<223>

<400> 20
ctcatgacca

ccgtagaaaa
tgcaaacaaa
ctctttttcc
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagc
tgacggatgg
cttaagctcg
taaaaacccg
aatatttaag
agaaaaaagc
attaaactat
agagaattaa
attatacatg

attatgcatt

aaatccctta
gatcaaagga
aaaaccaccg
gaaggtaact
gttagcccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctc
gaaaaacgcc
catgttcttt
agctgatacc
ggaaggcgag
cctttttgceg
ggccccctgg
cttcggeggg
ggcgectgtc
aacgcacttt
tcatctatta
gaaaataaat
tcaacgataa

tagaataaat

AAVS-1 target sequence

acgtgagtta
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcgg
cctgecgttat
gctcgecgca
agtagggaac
tttctacaaa
gcggttctga
tttttttatg
actttgcttg
aaataagata
tttatgattt
ctcgaaaata
tacaaaatat

tttgtgtcgc

CBI020-30_ST25

cgecgegegtc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
cccctgattc
gccgaacgac
tgccaggcat
ctctttctgt
taacgagtaa
gggggagttt
atatatgaga
cgttgetttt
tttgtatata
ataaagggaa
aatacaaact

ccttaattgt

Page 6 of

gttccactga
tctgcgcgta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggsg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcc
tgtggataac
cgagcgcagc
caaactaagc
gttgtaaaac
tcgttaatcc
agggaaagag
attatttaac
tcgattgatg
caatatttct
aatcagtttt
ataagatgtt

gagcggataa

103

gcgtcagacc
atctgctgct
gagctaccaa
gttcttctag
tacctcgctc
accgggttgg
ggttcgtgca
cgtgagctat
agcggeages
ctttatagtc
tcagggggsc
ttttgctggc
cgtattaccg
gagtcagtga
agaaggcccc
gacggccagt
gcaaataacg
catttgtcag
cttataaatg
aacacctata
agtttgttaa
tgatatcaaa
atcagtattt

caattacgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



cttcatgcac
tatgtggaat
taacttttaa
cagaagacgg
ctgctactgg
agggaaagag
ccgtcaatcg
gaaaggccca
ctcgcatggg
atggggtcag
atattcaggt
gacccctatt
accctgataa
aacgtcgagg
tcgcgataat
gccagagttg
ggtcagacta
tactcctgat
attagaagaa
ccggttgcac
cgctcaggeg
gcgtaatggc
accggattca
gaaattaata
tgccatccta

aaaatatggt

agtgaaatca
tgtgagcgct
ggaggtaaaa
catacgagat
ggccactagg
tgtaggctat
agttcgtacc
gtctttcgac
gagtccccac
gtgggaccac
ataaatgggc
tgtttatttt
atgcttcaat
ccgcgattaa
gtcgggcaat
tttctgaaac
aactggctga
gatgcatggt
tatcctgatt
tcgattcctg
caatcacgaa
tggcctgttg
gtcgtcactc
ggttgtattg
tggaactgcc

attgataatc

tgaaaaattt
cacaattcca
aatgtacacg
cgagtaatgt
gacaggattg
agtgtagatc
tggttgaccc
tgagcctttc
actaccatcg
cgcgctactg
tcgcgataat
tctaaataca
aatattgaaa
attccaacat
caggtgcgac
atggcaaagg
cggaatttat
tactcaccac
caggtgaaaa
tttgtaattg
tgaataacgg
aacaagtctg
atggtgattt
atgttggacg
tcggtgagtt

ctgatatgaa

CBI020-30_ST25

atttgctttg
caacggtttc
tacttagtcg
gactggagtt
gtgctagctc
tcggtggtceg
caagggcgac
gttttatttg
gcgctacggc
ccgccaggea
gttcagaatt
ttcaaatatg
aaggaagaat
ggatgctgat
aatctatcgc
tagcgttgcc
gccacttccg
tgcgatcccc
tattgttgat
tccttttaac
tttggttgat
gaaagaaatg
ctcacttgat
agtcggaatc
ttctccttca

taaattgcag

tgagcggata
cctctagaaa
ctgaagctct
cagacgtgtg
agatcggaag
ccgtatcatt
accccctaat
atgcctggca
gtttcacttc
aacaaggggt
ggttaattgg
tatccgctca
atgagccata
ttatatgggt
ttgtatggga
aatgatgtta
accatcaagc
ggaaaaacag
gcgectggcag
agcgatcgceg
gcgagtgatt
cataaacttt
aaccttattt
gcagaccgat
ttacagaaac

tttcatttga
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acaattataa
taattttgtt
tctatgcaag
ctcttccgat
agcgtcgtgt
ggtagaagag
tagcccgggc
gttccctact
tgagttcggc
gttatgagcc
ttgtaacact
tgagacaata
ttcaacggga
ataaatgggc
agcccgatgc
cagatgagat
attttatccg
cgttccaggt
tgttcctgceg
tatttcgcct
ttgatgacga
tgccattctc
ttgacgaggg
accaggatct
ggctttttca

tgctcgatga

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



gtttttctaa
gcccggaaga
cagagtatgc
tttctgcgaa
accgecgtggc
gtctggccct
tgggtgcecag
cggtgcacaa
accaggatgc
tctctgacca
gcgtggagca
gttctgtctc
ttcagccgat
tgcaaatgct
cgctgggcegc
tagtgggata
aacaggattt
gccaggeggt
tggcgcccaa
cacgacaggt
<210>
<211>

<212>
<213>

21
56

<220>
<223>

<400> 21

DNA
Artificial Sequence

gecggegegec
gagtcaattc
cggtgtctct
aacgcgggaa
acaacaactg
gcacgcgecg
cgtggtggtg
tcttctcgceg
cattgctgtg
gacacccatc
tctggtcgca
ggcgegtctg
agcggaacgg
gaatgagggc
aatgcgcgcc
cgacgatacc
tcgcctgcetg
gaagggcaat
tacgcaaacc

ttcccgactg

atcgaatggc
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgcaaattg
tcgatggtag
caacgcgtca
gaagctgcct
aacagtatta
ttgggtcacc
cgtctggctg
gaaggcgact
atcgttccca
attaccgagt
gaagatagct
gggcaaacca
cagctgttgc
gcctctccecc

gaaagcgggc

cloning oligonucleotides

tacacgtact tagtcgctga agctcttcta

CBI020-30_ST25

gcaaaacctt
atatgaaacc
tttcccgegt
cggcgatggc
agtcgttgct
tcgcggcgat
aacgaagcgg
gtgggctgat
gcactaatgt
ttttctccca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatgct
ccgggetgeg
catgttatat
gcgtggaccg
cagtctcact
gcgegttggc

agtga

tcgcggtatg
agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcgc
cgtcgaagcc
cattaactat
tccggecgtta
tgaggacggt
gctgttagceg
atatctcact
gtccggtttt
ggttgccaac
cgttggtgcg
cccgecgtta
cttgctgcaa
ggtgaaaaga

cgattcatta

gcatgatagc
tacgatgtcg
gccagccacg
tacattccca
gccacctcca
gccgatcaac
tgtaaagcgg
ccgctggatg
tttcttgatg
acgcgactgg
ggcccattaa
cgcaatcaaa
caacaaacca
gatcagatgg
gatatctcgg
accaccatca
ctctctcagg
aaaaccaccc

atgcagctgg

tgcaagcaga agacggcata cgagat
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3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4175

56



CBI020-30_ST25

<210> 22

<211> 56

<212> DNA

<213> Artificial Sequence

<220>
<223> cloning oligonucleotides

<400> 22
aggtacgaac tcgattgacg gctcttctac caatgatacg gcgaccaccg agatct 56

<210> 23

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 23
cccecgttcte ctgtggattc 20

<210> 24

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 24
atcctctctg gctccatcgt 20

<210> 25

<211> 127

<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-1-AAVST1

<400> 25

ggggccacua gggacaggau gucucagagec uaugcagucc uggacaacug ccgaacagga 60
cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc 120
ggugcuu 127
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CBI020-30_ST25

<210> 26
<211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-1-VT2

<400> 26
guaggcuaua guguagaucu gucucagagc uaugcagucc uggacaacug ccgaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 27

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-1-VT3

<400> 27
ggaaaaagug gaagcggega gucucagage uaugcagucc uggacaacug ccgaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 28

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-1-VT4

<400> 28
ggcgauaagu cgugucuuac gucucagagc uaugcagucc uggacaacug ccgaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 29

211> 127
<212> RNA

Page 10 of 103

60

120

127

60

120

127

60

120

127



CBI020-30_ST25
<213> Artificial Sequence

<220>
<223> sgRNA-2-AAVST1

<400> 29
ggggccacua gggacaggau gcacaugagg auucucauga gggacggcag aagaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 30

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-2-VT2

<400> 30
guaggcuaua guguagaucu gcacaugagg auucucauga gggacggcag aagaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 31

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-2-VT3

<400> 31
ggaaaaagug gaagcggega gcacaugagg auucucauga gggacggcag aagaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 32

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> sgRNA-2-VT4
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60

120

127

60

120

127

60

120

127



CBI020-30_ST25

<400> 32
ggcgauaagu cgugucuuac gcacaugagg auucucauga gggacggcag aagaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 33

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC1-AAVST1

<400> 33
ggggccacua gggacaggau gucucagagec uaugcagucc uggacaacug ccgaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 34

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC1-VT2

<400> 34
guaggcuaua guguagaucu gucucagagc uaugcagucc uggacaacug ccgaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 35

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC1-VT3

<400> 35
ggaaaaagug gaagcggega gucucagage uaugcagucc uggacaacug ccgaaccuca
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60

120

127

60

120

127

60

120

127

60



CBI020-30_ST25
ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 36

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC1-VT4

<400> 36
ggcgauaagu cgugucuuac gucucagagc uaugcagucc uggacaacug ccgaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 37

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC2- AAVST1

<400> 37
ggggccacua gggacaggau gcacaugagg auucucauga gggacggcag aagaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 38

211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC2-VT2

<400> 38
guaggcuaua guguagaucu gcacaugagg auucucauga gggacggcag aagaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
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120

127

60

120

127

60

120

127

60

120

127



CBI020-30_ST25

<210> 39

<211> 127

<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC2-VT3

<400> 39
ggaaaaagug gaagcggega gcacaugagg auucucauga gggacggcag aagaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu

<210> 40

<211> 127

<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC2-VT4

<400> 40
ggcgauaagu cgugucuuac gcacaugagg auucucauga gggacggcag aagaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu

<210> 41

<211> 20

<212> DNA

<213> Homo sapiens

<400> 41
ggtggacaag cggcagatag

<210> 42

<211> 20

<212> DNA

<213> Homo sapiens

<400> 42
gcaccatgtt gccggtcctc

<210> 43
Page 14 of 103

60

120

127

60

120

127

20

20



<211>
<212>
<213>

<220>
<223>

<400>

118
RNA
Artificial Sequence

sgRNA- XRCC5-T1

43

CBI020-30_ST25

gguggacaag cggcagauag guuuuagagc uaugcuguuu uggaaacaaa acagcauagc

aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu

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

<220>
<223>

<400>

44
118
RNA
Artificial Sequence

sgRNA- XRCC5-T3

44

gcaccauguu gccgguccuc guuuuagagec uaugcuguuu uggaaacaaa acagcauagc

aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu

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

<220>
<223>

<400>

45

118

RNA

Artificial Sequence

NASCA-PC1- XRCC5-T1

45

gguggacaag cggcagauag guuuuagagc uaugcuguuu uggaaacuuu ucagcacgau

aaguuauuau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu

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

<220>
<223>

<400>

46
118
RNA
Artificial Sequence

NASCA-PC2- XRCC5-T3

46

gcaccauguu gccgguccuc guaauagaau cgugcugaaa aggaaacaaa acagcauagc
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60

118

60

118

60

118

60



CBI020-30_ST25
aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu 118

<210> 47

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> XRCC5 target region 1

<400> 47
cactctttcc ctacacgacg ctcttccgat cttgcgcatg ctcagagttc 50

<210> 48

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> XRCC5 target region 1

<400> 48
ggagttcaga cgtgtgctct tccgatctcc aagtccatgg ctttcttt 48

<210> 49

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223> XRCC5 target region 1

<400> 49
cactctttcc ctacacgacg ctcttccgat cttttcaggc ctagcaggaa ac 52

<210> 50

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> XRCC5 target region 1

<400> 50
ggagttcaga cgtgtgctct tccgatctcc cattctttgt cttgaccg 48

<210> 51
Page 16 of 103



<211>
<212>
<213>

<220>
<223>

<400>

CBI020-30_ST25
57
DNA
Artificial Sequence

Primer

51

caagcagaag acggcatacg agattacgtg atgtgactgg agttcagacg tgtgctc

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

<220>
<223>

<400>

52

58

DNA

Artificial Sequence

Primer

52

aatgatacgg cgaccaccga gatctacacc gtctaataca ctctttccct acacgacg

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

<220>
<223>

<400>

53

58

DNA

Artificial Sequence

Primer

53

aatgatacgg cgaccaccga gatctacact ctctccgaca ctctttccct acacgacg

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

<220>
<223>

<400>

54

58

DNA

Artificial Sequence

Primer

54

aatgatacgg cgaccaccga gatctacact cgactagaca ctctttccct acacgacg

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

55

58

DNA

Artificial Sequence

Page 17 of 103

57

58

58

58



<220>
<223>

<400>
aatgatacgg cgaccaccga gatctacact tctagctaca ctctttccct acacgacg

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

<400>

Primer

55

56
984
PRT

Campylobacter jejuni

56

Met Ala Arg Ile Leu

1

Ala

Thr

Arg

Leu

65

Glu

Ser

Leu

Arg

Ile
145

Phe

Lys

Leu

50

Asn

Asp

Leu

Ser

Gly

130

Leu

Ser Glu
20

Val Glu
35

Ala Arg

His Leu

Tyr Gln

Ile Ser

100

Lys Gln
115

Tyr Asp

Lys Ala

5

Asn

Asn

Ser

Lys

Ser

85

Pro

Asp

Asp

Ile

Ala

Asp

Pro

Ala

His

70

Phe

Tyr

Phe

Ile

Lys
150

Phe

Glu

Lys

Arg

55

Leu

Asp

Glu

Ala

Lys

135

Gln

Ala

Leu

Thr

40

Lys

Ile

Glu

Leu

Arg

120

Asn

Asn

CBI020-30_ST25

Ile

Lys

25

Gly

Arg

Ala

Ser

Arg

105

Val

Ser

Glu

Gly

10

Asp

Glu

Leu

Asn

Leu

90

Phe

Ile

Asp

Glu

Ile

Cys

Ser

Ala

Glu

75

Ala

Arg

Leu

Asp

Lys
155

Page 18 of

Ser

Gly

Leu

Arg

60

Phe

Lys

Ala

His

Lys

140

Leu

103

Ser

Val

Ala

45

Arg

Lys

Ala

Leu

Ile

125

Glu

Ala

Ile

Arg

30

Leu

Lys

Leu

Tyr

Asn

110

Ala

Lys

Asn

Gly

15

Ile

Pro

Ala

Asn

Lys

95

Glu

Lys

Gly

Tyr

Trp

Phe

Arg

Arg

Tyr

80

Gly

Leu

Arg

Ala

Gln
160



Ser

Asn

Arg

Lys

Glu

225

His

Lys

Asn

Asp

Thr

305

Phe

Glu

Asn

Val

Ser

Cys

Lys

210

Val

Leu

Asn

Leu

Asp

290

Tyr

Lys

Phe

Glu

Gly

Lys

Ile

195

Gln

Leu

Val

Ser

Leu

275

Leu

Lys

Gly

Ile

Ile
355

Glu

Glu

180

Ala

Arg

Ser

Gly

Pro

260

Asn

Asn

Gln

Glu

Lys

340

Ala

Tyr

165

Phe

Gln

Glu

Val

Asn

245

Leu

Asn

Ala

Thr

Lys

325

Ala

Lys

Leu

Thr

Ser

Phe

Ala

230

Cys

Ala

Leu

Leu

Lys

310

Gly

Leu

Asp

Tyr

Asn

Phe

Gly

215

Phe

Ser

Phe

Lys

Leu

295

Lys

Thr

Gly

Ile

CBI020-30_ST25

Lys Glu

Val Arg
185

Leu Lys
200

Phe Ser

Tyr Lys

Phe Phe

Met Phe
265

Asn Thr
280

Asn Glu

Leu Leu

Tyr Phe

Glu His

345

Thr Leu
360

Tyr Phe
170

Asn Lys

Asp Glu

Phe Ser

Arg Ala
235

Thr Asp
250

Val Ala

Glu Gly

Val Leu

Gly Leu

315

Ile Glu
330

Asn Leu

Ile Lys

Gln

Lys

Leu

Lys

220

Leu

Glu

Leu

Ile

Lys

300

Ser

Phe

Ser

Asp

Page 19 of 103

Lys

Glu

Lys

205

Lys

Lys

Lys

Thr

Leu

285

Asn

Asp

Lys

Gln

Glu
365

Phe

Ser

190

Leu

Phe

Asp

Arg

Arg

270

Tyr

Gly

Asp

Lys

Asp

350

Ile

Lys

175

Tyr

Ile

Glu

Phe

Ala

255

Ile

Thr

Thr

Tyr

Tyr

335

Asp

Lys

Glu

Glu

Phe

Glu

Ser

240

Pro

Ile

Lys

Leu

Glu

320

Lys

Leu

Leu



Lys

Leu

385

Leu

Ala

Asp

Asn

Ala

465

Ala

Glu

Glu

Leu

Lys

545

Tyr

Lys

370

Ser

Lys

Cys

Phe

Pro

450

Leu

Arg

Gln

Lys

Phe

530

Ile

Pro

Ala

Lys

Leu

Asn

Leu

435

Val

Leu

Glu

Asn

Leu

515

Lys

Ser

Tyr

Leu

Leu

Val

Glu

420

Pro

Val

Lys

Val

Glu

500

Gly

Glu

Asp

Ser

Ala

Glu

Thr

405

Leu

Ala

Leu

Lys

Gly

485

Asn

Leu

Gln

Leu

Arg
565

Lys

Phe

390

Pro

Asn

Phe

Arg

Tyr

470

Lys

Tyr

Lys

Lys

Gln

550

Ser

Tyr

375

Lys

Leu

Leu

Asn

Ala

455

Gly

Asn

Lys

Ile

Glu

535

Asp

Phe

Asp

Asp

Met

Lys

Glu

440

Ile

Lys

His

Ala

Asn

520

Phe

Glu

Asp

CBI020-30_ST25

Leu

His

Leu

Val

425

Thr

Lys

Val

Ser

Lys

505

Ser

Cys

Lys

Asp

Asn

Leu

Glu

410

Ala

Tyr

Glu

His

Gln

490

Lys

Lys

Ala

Met

Ser
570

Gln

Asn

395

Gly

Ile

Tyr

Tyr

Lys

475

Arg

Asp

Asn

Tyr

Leu

555

Tyr

Page 20 of

Asn

380

Ile

Lys

Asn

Lys

Arg

460

Ile

Ala

Ala

Ile

Ser

540

Glu

Met

103

Gln

Ser

Lys

Glu

Asp

445

Lys

Asn

Lys

Glu

Leu

525

Gly

Ile

Asn

Ile

Phe

Tyr

Asp

430

Glu

Val

Ile

Ile

Leu

510

Lys

Glu

Asp

Lys

Asp

Lys

Asp

415

Lys

Val

Leu

Glu

Glu

495

Glu

Leu

Lys

Ala

Val
575

Ser

Ala

400

Glu

Lys

Thr

Asn

Leu

480

Lys

Cys

Arg

Ile

Ile

560

Leu



Val

Ala

Lys

Lys

625

Arg

Phe

Lys

Ala

Leu

705

Ile

Ala

Arg

Lys

Phe

Phe

Asn

610

Asp

Tyr

Leu

Gly

Leu

690

His

Val

Glu

Lys

Ile
770

Thr

Gly

595

Leu

Lys

Ile

Pro

Ser

675

Arg

His

Lys

Leu

Phe

755

Asp

Lys

580

Asn

Pro

Glu

Ala

Leu

660

Lys

His

Ala

Ala

Tyr

740

Phe

Glu

Gln

Asp

Thr

Gln

Arg

645

Ser

Val

Thr

Ile

Phe

725

Ala

Glu

Ile

Asn

Ser

Lys

Lys

630

Leu

Asp

His

Trp

Asp

710

Ser

Lys

Pro

Phe

Gln

Ala

Lys

615

Asn

Val

Asp

Val

Gly

695

Ala

Asp

Lys

Phe

Val
775

Glu

Lys

600

Gln

Phe

Leu

Glu

Glu

680

Phe

Val

Phe

Ile

Ser

760

Ser

CBI020-30_ST25

Lys

585

Trp

Lys

Lys

Asn

Asn

665

Ala

Ser

Ile

Lys

Ser

745

Gly

Lys

Leu Asn

Gln Lys

Arg Ile

Asp Arg

635

Tyr Thr
650

Thr Lys

Lys Ser

Ala Lys

Ile Ala

715

Lys Glu

730

Glu Leu

Phe Arg

Pro Glu

Gln

Ile

Leu

620

Asn

Lys

Leu

Gly

Asp

700

Tyr

Gln

Asp

Gln

Arg
780
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Thr

Glu

605

Asp

Leu

Asp

Asn

Met

685

Arg

Ala

Glu

Tyr

Lys

765

Lys

Pro

590

Val

Lys

Asn

Tyr

Asp

670

Leu

Asn

Asn

Ser

Lys

750

Val

Lys

Phe

Leu

Asn

Asp

Leu

655

Thr

Thr

Asn

Asn

Asn

735

Asn

Leu

Pro

Glu

Ala

Tyr

Thr

640

Asp

Gln

Ser

His

Ser

720

Ser

Lys

Asp

Ser



Gly

785

Ser

Ile

Val

Ile

Ala

865

Asn

Gln

Thr

Glu

Lys

945

Glu

Arg

Ala

Tyr

Arg

Asp

Tyr

850

Arg

Tyr

Thr

Ser

Thr

930

Glu

Lys

Gln

Leu

Gly

Lys

Ile

835

Thr

Ser

Glu

Lys

Ser

915

Leu

Val

Tyr

Arg

His

Gly

Val

820

Phe

Met

Lys

Phe

Asp

900

Thr

Ser

Ile

Ile

Glu
980

Glu

Lys

805

Asn

Lys

Asp

Lys

Cys

885

Met

Val

Lys

Ala

Val

965

Asp

Glu

790

Glu

Gly

His

Phe

Gly

870

Phe

Gln

Ser

Asn

Lys

950

Ser

Phe

Thr

Gly

Lys

Lys

Ala

855

Glu

Ser

Glu

Leu

Gln

935

Ser

Ala

Lys

CBI020-30_ST25

Phe Arg

Val Leu

Ile Vval
825

Lys Thr

840

Leu Lys

Ile Lys

Leu Tyr

Pro Glu

905

Ile Vval

920

Lys Ile

Ile Gly

Leu Gly

Lys

Lys

Lys

810

Lys

Asn

Val

Asp

Lys

890

Phe

Ser

Leu

Ile

Glu
970

Glu

795

Ala

Asn

Lys

Leu

Trp

875

Asp

Val

Lys

Phe

Gln

955

Val

Page 22 of

Glu

Leu

Gly

Phe

Pro

860

Ile

Ser

Tyr

His

Lys

940

Asn

Thr

103

Glu

Glu

Asp

Tyr

845

Asn

Leu

Leu

Tyr

Asp

925

Asn

Leu

Lys

Phe

Leu

Met

830

Ala

Lys

Met

Ile

Asn

910

Asn

Ala

Lys

Ala

Tyr

Gly

815

Phe

Val

Ala

Asp

Leu

895

Ala

Lys

Asn

Val

Glu
975

Gln

800

Lys

Arg

Pro

Val

Glu

880

Ile

Phe

Phe

Glu

Phe

960

Phe



CBI020-30_ST25

<210> 57
<211> 146
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PCl-triplex1l

<400> 57
aucuuguuga cacgaggaau guuuuagucc cuaauuaaau uucuugaaau ugguauauaa

ggagggacua caacaaagag uuugcgggac ucugcggggu uacaaucccc uaaaaccgeu

uuuaaaauuc aaauaaauuu ugcuuu

<210> 58
<211> 146
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC2-triplex1l

<400> 58
aucuuguuga cacgaggaau guuguagucc cuccuuauau accaagaaaa agaaauuuaa

aacugaacuc caacaaagag uuugcgggac ucugcggggu uacaaucccc uaaaaccgcu

uuuaaaauucC aaauaaauuu ugcuuu

<210> 59
<211> 146
<212> RNA

<213> Artificial Sequence

<220>
<223> NASC-PC3-triplex1l

<400> 59
aucuuguuga cacgaggaau guuggaguuc aguuuuaaau uucuugaaaa agaaauuuaa

uuagggacua aaacaaagag uuugcgggac UCuUgCgggegu uacaaucccc uaaaaccgcu

uuuaaaauuc aaauaaauuu ugcuuu

<210> 60
<211> 146
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<212>
<213>

<220>
<223>

<400>

RNA
Artificial Sequence

NASC-PC1l-triplex2

60

CBI020-30_ST25

Cgauauaaua cagcaaggug guuuuagacc ccucuuccau uucgcgaaag cguuuugaga

gagugaacua caacaaagag uuugcgggac Ucugcggggu uacaaucccc uaaaaccgeu

uuuaaaauucC aaauaaauuu ugcuuu

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

<220>
<223>

<400>

61

146

RNA

Artificial Sequence

NASC-PC2-triplex2

61

Cgauauaaua cagcaaggug guuguaguuc acucucucaa aacgcgaaaa agaaauuuaa

uaaggaacua caacaaagag uuugcgggac UCugCcgggegu uacaaucccc uaaaaccgcu

uuuaaaauucC aaauaaauuu ugcuuu

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

<220>
<223>

<400>

62
146
RNA
Artificial Sequence

NASC-PC3-triplex2

62

Cgauauaaua cagcaaggug guuguaguuc cuuauuaaau uucuugaaag cgaaauggaa

gaggggucua aaacaaagag uuugcgggac ucugcggggu uacaaucccc uaaaaccgeu

uuuaaaauucC aaauaaauuu ugcuuu

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

<220>

63

144

DNA

Artificial Sequence
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CBI020-30_ST25
<223> oligonucleotide sequence

<400> 63
cgtcgctatg atttgcctat atcttgttga cacgaggaat gtaaacaacg agttccgcta

ttgggatgga gtttaactgt cgcaactctc atcgcaatgt cagtcacctt gctgtattat

atcgcgcatg ataaagtacg ccat

<210> 64
<211> 65
<212> RNA

<213> Artificial Sequence

<220>
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (46)..(65)

<223> nis a, c, g, or u

<400> 64
cuccggcgau gucacaccga acugauaauu ucuacucuug uagaunnnnn nnnnnnnnnn

nnnnn
<210> 65
<211> 65
<212> RNA

<213> Artificial Sequence

<220>
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (46)..(65)

<223> nis a, c, g, or u

<400> 65
ucggugugac aucgccggag uugauaaauu ucuacucuug uagaunnnnn nnnnnnnnnn

nnnnn
<210> 66
<211> 35
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65



<212>
<213>

<220>
<223>

<400>

CBI020-30_ST25

RNA
Artificial Sequence

NASCA polynucleotide component

66

cuccggecgau gucacaccga acugauaauu ucuac

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

67

26

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(7)..(26)

nis a, ¢, g, or u

67

guagaunnnn nnnnnnnnnn nnnnnn

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

<220>
<223>

<400>

68

35

RNA

Artificial Sequence

NASCA polynucleotide component

68

uCggugugac aucgccggag uugauaaauu uguag

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

<220>
<223>

<220>
<221>
222>

69

26

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(7)..(26)
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<223>

<400>

CBIO20-30_ST25
nis a, ¢, g, or u

69

cuacaunnnn nnnnnnnnnn nnnnnn

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

70

65

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature
(20)..(39)
nis a, ¢, g, or u

70

aauuucuacu cuuguagaun nnnnnnnnnn nnnnnnnnnha cugaucuccg gcgaugucac

accga

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

71

65

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature
(20)..(39)
nis a, ¢, g, or u

71

aauuucuacu cuuguagaun nnnnnnnnnn nnnnnnnnnu ugauaucggu gugacaucgc

cggag

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

<220>

72

91

RNA

Artificial Sequence
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<223>

<220>
<221>
222>
<223>

<400>

CBIO20-30_ST25
NASCA polynucleotide component

misc_feature
(46)..(65)
nis a, ¢, g, or u

72

cuccggcgau gucacaccga acugauaauu ucuacucuug uagaunnnnn nnnnnnnnnn

nnnNnnuugau agucuaaggec agcuaggguc u

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

73

65

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature
(46)..(65)
nis a, ¢, g, or u

73

ucggugugac aucgccggag uugauaaauu ucuacucuug uagaunnnnn nnnnnnnnnn

nnnnn

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

74

65

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature
(20)..(39)
nis a, ¢, g, or u

74

aauuucuacu cuuguagaun nnnnnnnnnn nnnnnnnnnu accaaagacc cuagcugccu

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

CBI020-30_ST25

75

91

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature
(72)..(91)
nis a, ¢, g, or u

75

cuccggecgau gucacaccga acugaugucu aaggcagcua gggucuuuga uaaauuucua

cucuuguaga unnnnnnnnn nnnnnnnnnn n

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

76

91

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature
(72)..(91)
nis a, ¢, g, or u

76

ugcgaaccac ugugagccag uaccaaucgg ugugacaucg ccggaguuga uaaauuucua

cucuuguaga unnnnnnnnn nnnnnnnnnn n

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

<220>
<223>

<400>

77

61

RNA

Artificial Sequence

NASCA polynucleotide component

77

cuccggecgau gucacaccga acugaugucu aaggcagcua gggucuuuga uaaauuucua
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

CBI020-30_ST25

78

26

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(7)..(26)

nis a, c, g, or u

78

guagaunnnn nnnnnnnnnn nnnnnn

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

<220>
<223>

<400>

ugcgaaccac ugugagccag uaccaaucgg ugugacaucg ccggaguuga uaaauuugua

g

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

79

61

RNA

Artificial Sequence

NASCA polynucleotide component

79

80
26
RNA
Artificial Sequence

NASCA polynucleotide component

misc_feature

(7)..(26)

nis a, ¢, g, or u

80

cuacaunnnn nnnnnnnnnn nnnnnn
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61

26

60

61

26



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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

CBI020-30_ST25

81

146

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

81

nnnnnnnnnn nnnnnnnnnn guuuuagucc cuaauuaaau uucuugaaau ugguauauaa

ggagggacua caacaaagag uuugcgggac ucugcggggu uacaaucccc uaaaaccgeu

uuuaaaauucC aaauaaauuu ugcuuu

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

82
146
RNA
Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

82

nnnnnnnnnn nnnnnnnnnn guuguagucc cuccuuauau acCaagaaaa agaaauuuaa

uuagggacua aaacaaagag uuugcgggac UCUgCgggegu uacaaucccc uaaaaccgcu

uuuaaaauucC aaauaaauuu ugcuuu

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

<220>

83

127

RNA

Artificial Sequence
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CBIO20-30_ST25
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (1)..(20)

<223> nis a, c, g, or u

<400> 83
nnnnnnnnnn nnnnnnnnnn gucucagagc uaugcagucc uggacaacug ccgaaccuca

ugagaaucca aguaugugua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
210> 84

<211> 127
<212> RNA

<213> Artificial Sequence

<220>
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (1)..(20)

<223> nis a, c, g, or u

<400> 84
nnnnnnnnNnNn nnnnnnnnnn gcacaugagg auucucauga gggacggcag aagaacagga

cugcauagca aguugagaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc

ggugcuu
<210> 85

<211> 118
<212> RNA

<213> Artificial Sequence

<220>
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (1)..(20)

<223> nis a, c, g, or u
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<400>

CBI020-30_ST25
85

nnnnNNNNNN nnnnNnNNNNN- guuuuagagc uUaugcuguuu uggaaagguc auguccuuca

aaguuguaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

86
118
RNA
Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

86

nnnnnnnnnn nnnnnnnnNnn guaauagaau cgugcugaaa aggaaaCaaa acagcauagc

aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

87

118

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

87

nnnnnnnnnn nnnnnnnnnn guuacagaug aaggacauga Cccgaaacuuu ucagcacgau

aaguuauuau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugcuu

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

<220>

88

45

RNA

Artificial Sequence
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CBIO20-30_ST25
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (1)..(20)

<223> nis a, c, g, or u

<400> 88

nnnnnnnnnn nnnnnnnnnn guuuuagucc cuaauuaaau uucuu 45
<210> 89

<211> 45

<212> RNA

<213> Artificial Sequence

<220>
<223> NASCA polynucleotide component

<220>

<221> misc_feature

<222> (1)..(20)

<223> nis a, ¢, g, or u

<400> 89

nnnnnnnnnn nnnnnnnnnn guuguagucc cuccuuauau accaa 45
<210> 90

<211> 205

<212> RNA

<213> Artificial Sequence

<220>
<223> NASCA polynucleotide component

;:Zg;auﬁga auuagggacu aaaacaaaga guuugcggga Cucugcgggg uuacaauccc 60
Cuaaaaccgec uuuuaaaauu caaauaaauu UUgCuuuagu ugauaaauuu gguauauaag 120
gagggacuac aacaaagagu uugcgggacu cugcgggeguu acaauccccu aaaaccgeuu 180
uuaaaauuca aauaaauuuu gcuuu 205
<210> 91
<211> 75

<212> DNA/RNA
<213> Artificial Sequence
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<220>
<223>

<220>
<221>
222>
<223>

<400>

CBI020-30_ST25

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, c, g, toru

91

nnnnnnnnnn nnnnnnnnnn guuuuagagc tatgctgtga aaacagcata gcaaguuaaa

auaaggcuac ugccg

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

<220>
<223>

<220>
<221>
222>
<223>

<400>

92

75

DNA/RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, c, g, toru

92

nnnnnnnnnn nnnnnnnnnn guuuuagagc tatgctgtga aaacagcata gcaaguuaaa

auaaggcuag ucacg

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

<220>
<223>

<400>

93

105

RNA

Artificial Sequence

NASCA polynucleotide component

93

CggrCaguccg uuaucaacuu gaaaaagugg caccgagucg gugcuuaguu gauaaaucgu

gacguccguu aucaacuuga aaaaguggca CCgagucggu gcuuu

<210>
<211>

94
155
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<212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<400>

CBI020-30_ST25
RNA
Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

misc_feature
(136)..(155)
nis a, ¢, g, or u

94

nnnnnnnnNNn nnnnnnnnnNn - guuuuagagc uaugcuguga aaacagcaua gcaaguuaaa

auaaggcuag uccguuauca acuugaaaaa guggcaccga gucggugcuu acugauaauu

ucuacucuug uagaunnnnn nnnnnnnnnn nnnnn

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

95

114

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

95

nnnnnnnnnn nnnnnnnnnn guuuuuguac ucucaagauu Caaauaacag Cauagcaagu

uaaaauaagg cuauccguua ucaacuugaa aaaguggcac cgagucggug cuuu

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

<220>
<223>

96
116
RNA
Artificial Sequence

NASCA polynucleotide component
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<220>
<221>
<222>
<223>

<400>

CBI020-30_ST25

misc_feature

(1)..(20)

nis a, ¢, g, or u

96

nnnnnnnnNnNn nnnnnnnnnNn- guuuuagagc uaugcuguua cguaaaucuu gcagaagcua

Ccaaagauaag gcuucaugcc gaaaucaaca cccugucauu uuauggcagg guguuu

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>

97

76

RNA

Artificial Sequence

NASCA polynucleotide component

misc_feature

(1)..(20)

nis a, ¢, g, or u

misc_feature
(57)..(76)
nis a, ¢, g, or u

97

nnnnnnnnnn nnnnnnnnnn guuuuagagc uaugcuguua ccaauugaua guagaunnnn

nnnnnnnnnn nnnnnn

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

<220>
<223>

<400>

98

83

RNA

Artificial Sequence

NASCA polynucleotide component

98

aauuucuacu ugauaacagcC auagcCaaguu aaaauaaggc uauccguuau caacuugaaa

aaguggcacc gagucggugc uuu
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<210>
<211>
<212>
<213>

<400>

99
1053
PRT

Staphylococcus aureus

99

Met Lys Arg Asn

1

Gly

Val

Ser

Gln

65

Ser

Ser

Ala

Gly

Leu

145

Asp

Val

Tyr

Arg

Lys

50

Arg

Glu

Gln

Lys

Asn

130

Glu

Gly

Lys

Gly

Leu

35

Arg

Val

Leu

Lys

Arg

115

Glu

Glu

Glu

Glu

Ile

20

Phe

Gly

Lys

Ser

Leu

100

Arg

Leu

Lys

Val

Ala

Tyr

Ile

Lys

Ala

Lys

Gly

85

Ser

Gly

Ser

Tyr

Arg

165

Lys

Ile

Asp

Glu

Arg

Leu

70

Ile

Glu

Val

Thr

Val

150

Gly

Gln

Leu

Tyr

Ala

Arg

55

Leu

Asn

Glu

His

Lys

135

Ala

Ser

Leu

Gly

Glu

Asn

40

Leu

Phe

Pro

Glu

Asn

120

Glu

Glu

Ile

Leu

CBI020-30_ST25

Leu

Thr

25

Val

Lys

Asp

Tyr

Phe

105

Val

Gln

Leu

Asn

Asp

10

Arg

Glu

Arg

Tyr

Glu

90

Ser

Asn

Ile

Gln

Arg
170

Ile

Asp

Asn

Arg

Asn

75

Ala

Ala

Glu

Ser

Leu

155

Phe

Lys Val Gln
Page 38 of

Gly

Val

Asn

Arg

60

Leu

Arg

Ala

Val

Arg

140

Glu

Lys

Lys
103

Ile

Ile

Glu

45

Arg

Leu

Val

Leu

Glu

125

Asn

Arg

Thr

Ala

Thr

Asp

30

Gly

His

Thr

Lys

Leu

110

Glu

Ser

Leu

Ser

Tyr

Ser

15

Ala

Arg

Arg

Asp

Gly

95

His

Asp

Lys

Lys

Asp

175

His

Val

Gly

Arg

Ile

His

80

Leu

Leu

Thr

Ala

Lys

160

Tyr

Gln



Leu

Arg

Asp

225

Pro

Asn

Glu

Lys

Val

305

Pro

Ala

Lys

Thr

Asn

Asp

Thr

210

Ile

Glu

Ala

Lys

Gln

290

Asn

Glu

Arg

Ile

Asn

370

Leu

Gln

195

Tyr

Lys

Glu

Leu

Leu

275

Lys

Glu

Phe

Lys

Leu

355

Leu

Lys

180

Ser

Tyr

Glu

Leu

Asn

260

Glu

Lys

Glu

Thr

Glu

340

Thr

Asn

Gly

Phe

Glu

Trp

Arg

245

Asp

Tyr

Lys

Asp

Asn

325

Ile

Ile

Ser

Tyr

Ile

Gly

Tyr

230

Ser

Leu

Tyr

Pro

Ile

310

Leu

Ile

Tyr

Glu

Thr

Asp

Pro

215

Glu

Val

Asn

Glu

Thr

295

Lys

Lys

Glu

Gln

Leu

375

Gly

Thr

200

Gly

Met

Lys

Asn

Lys

280

Leu

Gly

Val

Asn

Ser

360

Thr

Thr

CBI020-30_ST25

185

Tyr

Glu

Leu

Tyr

Leu

265

Phe

Lys

Tyr

Tyr

Ala

345

Ser

Gln

Ile

Gly

Met

Ala

250

Val

Gln

Gln

Arg

His

330

Glu

Glu

Glu

Asp

Ser

Gly

235

Tyr

Ile

Ile

Ile

Val

315

Asp

Leu

Asp

Glu

His Asn Leu
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Leu

Pro

220

His

Asn

Thr

Ile

Ala

300

Thr

Ile

Leu

Ile

Ile

380

Ser

103

Leu

205

Phe

Cys

Ala

Arg

Glu

285

Lys

Ser

Lys

Asp

Gln

365

Glu

Leu

190

Glu

Gly

Thr

Asp

Asp

270

Asn

Glu

Thr

Asp

Gln

350

Glu

Gln

Lys

Thr

Trp

Tyr

Leu

255

Glu

Val

Ile

Gly

Ile

335

Ile

Glu

Ile

Ala

Arg

Lys

Phe

240

Tyr

Asn

Phe

Leu

Lys

320

Thr

Ala

Leu

Ser

Ile



385

Asn

Ile

Gln

Val

Ile

465

Glu

Arg

Gly

Met

Asp

545

Arg

Gln

Ser

Leu

Phe

Lys

Val

450

Lys

Lys

Asn

Lys

Gln

530

Leu

Ser

Glu

Ser

Ile

Asn

Glu

435

Lys

Lys

Asn

Arg

Glu

515

Glu

Leu

Val

Glu

Ser

Leu

Arg

420

Ile

Arg

Tyr

Ser

Gln

500

Asn

Gly

Asn

Ser

Asn

580

Asp

Asp

405

Leu

Pro

Ser

Gly

Lys

485

Thr

Ala

Lys

Asn

Phe

565

Ser

Ser

390

Glu

Lys

Thr

Phe

Leu

470

Asp

Asn

Lys

Cys

Pro

550

Asp

Lys

Lys

Leu

Leu

Thr

Ile

455

Pro

Ala

Glu

Tyr

Leu

535

Phe

Asn

Lys

Ile

Trp

Val

Leu

440

Gln

Asn

Gln

Arg

Leu

520

Tyr

Asn

Ser

Gly

Ser

CBI020-30_ST25

His

Pro

425

Val

Ser

Asp

Lys

Ile

505

Ile

Ser

Tyr

Phe

Asn
585

Thr

410

Lys

Asp

Ile

Ile

Met

490

Glu

Glu

Leu

Glu

Asn

570

Arg

395

Asn

Lys

Asp

Lys

Ile

475

Ile

Glu

Lys

Glu

Val

555

Asn

Thr

Tyr Glu Thr
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Asp

Val

Phe

Val

460

Ile

Asn

Ile

Ile

Ala

540

Asp

Lys

Pro

Phe
103

Asn

Asp

Ile

445

Ile

Glu

Glu

Ile

Lys

525

Ile

His

Val

Phe

Lys

Gln

Leu

430

Leu

Asn

Leu

Met

Arg

510

Leu

Pro

Ile

Leu

Gln

590

Lys

Ile

415

Ser

Ser

Ala

Ala

Gln

495

Thr

His

Leu

Ile

Val

575

Tyr

His

400

Ala

Gln

Pro

Ile

Arg

480

Lys

Thr

Asp

Glu

Pro

560

Lys

Leu

Ile



Leu

Tyr

625

Phe

Met

Val

Lys

Ala

705

Leu

Gln

Ile

Tyr

Asn

785

Ile

Asn

610

Leu

Ile

Asn

Lys

Phe

690

Leu

Asp

Ala

Phe

Lys

770

Asp

Val

595

Leu

Leu

Asn

Leu

Ser

675

Lys

Ile

Lys

Glu

Ile

755

Tyr

Thr

Asn

Ala

Glu

Arg

Leu

660

Ile

Lys

Ile

Ala

Ser

740

Thr

Ser

Leu

Asn

Lys

Glu

Asn

645

Arg

Asn

Glu

Ala

Lys

725

Met

Pro

His

Tyr

Leu

Gly

Arg

630

Leu

Ser

Gly

Arg

Asn

710

Lys

Pro

His

Arg

Ser

790

Asn

Lys

615

Asp

Val

Tyr

Gly

Asn

695

Ala

Val

Glu

Gln

Val

775

Thr

Gly

600

Gly

Ile

Asp

Phe

Phe

680

Lys

Asp

Met

Ile

Ile

760

Asp

Arg

Leu

CBI020-30_ST25

Arg

Asn

Thr

Arg

665

Thr

Gly

Phe

Glu

Glu

745

Lys

Lys

Lys

Ile

Arg

Arg

650

Val

Ser

Tyr

Ile

Asn

730

Thr

His

Lys

Asp

Ser

Phe

635

Tyr

Asn

Phe

Lys

Phe

715

Gln

Glu

Ile

Pro

Asp
795

Tyr Asp Lys
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Lys

620

Ser

Ala

Asn

Leu

His

700

Lys

Met

Gln

Lys

Asn

780

Asp

605

Thr

Val

Thr

Leu

Arg

685

His

Glu

Phe

Glu

Asp

765

Arg

Gly

Asn

Lys

Gln

Arg

Asp

670

Arg

Ala

Trp

Glu

Tyr

750

Phe

Glu

Asn

Asp

Lys

Lys

Gly

655

Val

Lys

Glu

Lys

Glu

735

Lys

Lys

Leu

Thr

Lys

Glu

Asp

640

Leu

Lys

Trp

Asp

Lys

720

Lys

Glu

Asp

Ile

Leu

800

Leu



CBI020-30_ST25
805 810 815

Lys Lys Leu Ile Asn Lys Ser Pro Glu Lys Leu Leu Met Tyr His His
820 825 830

Asp Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly
835 840 845

Asp Glu Lys Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr
850 855 860

Leu Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile
865 870 875 880

Lys Tyr Tyr Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp
885 890 895

Tyr Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr
900 905 910

Arg Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Vval
915 920 925

Lys Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser
930 935 940

Lys Ala Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala
945 950 955 960

Glu Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly
965 970 975

Glu Leu Tyr Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile
980 985 990

Glu Val Asn Met Ile Asp Ile Thr Tyr Arg Glu Tyr Leu Glu Asn Met
995 1000 1005

Asn Asp Lys Arg Pro Pro Arg 1Ile Ile Lys Thr Ile Ala Ser Lys
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CBIO20-30_ST25
1010 1015 1020

Thr GIn Ser Ile Lys Lys Tyr Ser Thr Asp Ile Leu Gly Asn Leu
1025 1030 1035

Tyr Glu Val Lys Ser Lys Lys His Pro Gln Ile Ile Lys Lys Gly
1040 1045 1050

<210> 100
<211> 1368
<212> PRT
<213> Streptococcus pyogenes

<400> 100

Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val
1 5 10 15

Gly Trp Ala Val Ile Thr Asp Asp Tyr Lys Val Pro Ser Lys Lys Phe
20 25 30

Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile
35 40 45

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu
50 55 60

Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys
65 70 75 80

Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser
85 90 95

Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys
100 105 110

His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr
115 120 125

His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp
130 135 140
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Ser

145

Met

Asp

Asn

Lys

Leu

225

Leu

Asp

Asp

Leu

Ile

305

Met

Ala

Thr

Ile

Asn

Gln

Ala

210

Ile

Ile

Leu

Asp

Phe

290

Leu

Ile

Leu

Asp

Lys

Ser

Leu

195

Ile

Ala

Ala

Ala

Leu

275

Leu

Arg

Lys

Val

Lys

Phe

Asp

180

Phe

Leu

Gln

Leu

Glu

260

Asp

Ala

Val

Arg

Arg
340

Ala

Arg

165

Val

Glu

Ser

Leu

Ser

245

Asp

Asn

Ala

Asn

Tyr

325

Gln

Asp

150

Gly

Asp

Glu

Ala

Pro

230

Leu

Ala

Leu

Lys

Thr

310

Asp

Gln

Leu

His

Lys

Asn

Arg

215

Gly

Gly

Lys

Leu

Asn

295

Glu

Glu

Leu

Arg

Phe

Leu

Pro

200

Leu

Glu

Leu

Leu

Ala

280

Leu

Ile

His

Pro

CBI020-30_ST25

Leu

Leu

Phe

185

Ile

Ser

Lys

Thr

Gln

265

Gln

Ser

Thr

His

Glu
345

Ile

Ile

170

Ile

Asn

Lys

Lys

Pro

250

Leu

Ile

Asp

Lys

Gln

330

Lys

Tyr

155

Glu

Gln

Ala

Ser

Asn

235

Asn

Ser

Gly

Ala

Ala

315

Asp

Tyr
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Leu

Gly

Leu

Ser

Arg

220

Ser

Phe

Lys

Asp

Ile

300

Pro

Leu

Lys

103

Ala

Asp

Val

Gly

205

Arg

Leu

Lys

Asp

Gln

285

Leu

Leu

Thr

Glu

Leu

Leu

Gln

190

Val

Leu

Phe

Ser

Thr

270

Tyr

Leu

Ser

Leu

Ile
350

Ala

Asn

175

Thr

Asp

Glu

Gly

Asn

255

Tyr

Ala

Ser

Ala

Leu

335

Phe

His

160

Pro

Tyr

Ala

Asn

Asn

240

Phe

Asp

Asp

Asp

Ser

320

Lys

Phe



Asp

Gln

Gly

385

Lys

Gly

Leu

Pro

Met

465

Val

Asn

Leu

Tyr

Lys
545

Gln

Glu

370

Thr

Gln

Glu

Lys

Tyr

450

Thr

Val

Phe

Leu

Val

530

Lys

Ser

355

Glu

Glu

Arg

Leu

Asp

435

Tyr

Arg

Asp

Asp

Tyr

515

Thr

Ala

Lys

Phe

Glu

Thr

His

420

Asn

Val

Lys

Lys

Lys

500

Glu

Glu

Ile

Asn

Tyr

Leu

Phe

405

Ala

Arg

Gly

Ser

Gly

485

Asn

Tyr

Gly

Val

Gly

Lys

Leu

390

Asp

Ile

Glu

Pro

Glu

470

Ala

Leu

Phe

Met

Asp
550

Tyr

Phe

375

Val

Asn

Leu

Lys

Leu

455

Glu

Ser

Pro

Thr

Arg

535

Leu

Ala

360

Ile

Lys

Gly

Arg

Ile

440

Ala

Thr

Ala

Asn

Val

520

Lys

Leu
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Gly

Lys

Leu

Ser

Arg

425

Glu

Arg

Ile

Gln

Glu

505

Tyr

Pro

Phe

Tyr

Pro

Asn

Ile

410

Gln

Lys

Gly

Thr

Ser

490

Lys

Asn

Ala

Lys

Ile Asp

Ile Leu
380

Arg Glu
395

Pro His

Glu Asp

Ile Leu

Asn Ser
460

Pro Trp
475

Phe Ile

Val Leu

Glu Leu

Phe Leu

540

Thr Asn
555
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Gly

365

Glu

Asp

Gln

Phe

Thr

445

Arg

Asn

Glu

Pro

Thr

525

Ser

Arg

Gly

Lys

Leu

Ile

Tyr

430

Phe

Phe

Phe

Arg

Lys

510

Lys

Gly

Lys

Ala

Met

Leu

His

415

Pro

Arg

Ala

Glu

Met

495

His

Val

Glu

Val

Ser

Asp

Arg

400

Leu

Phe

Ile

Trp

Glu

480

Thr

Ser

Lys

Gln

Thr
560



Val

Ser

Thr

Asn

Leu

625

His

Thr

Lys

Ala

Lys

705

His

Ile

Arg

Lys

Val

Tyr

Glu

610

Phe

Leu

Gly

Gln

Asn

690

Glu

Glu

Leu

His

Gln

Glu

His

595

Glu

Glu

Phe

Trp

Ser

675

Arg

Asp

His

Gln

Lys
755

Leu

Ile

580

Asp

Asn

Asp

Asp

Gly

660

Gly

Asn

Ile

Ile

Thr

740

Pro

Lys

565

Ser

Leu

Glu

Arg

Asp

645

Arg

Lys

Phe

Gln

Ala

725

Val

Glu

Glu

Gly

Leu

Asp

Glu

630

Lys

Leu

Thr

Met

Lys

710

Asn

Lys

Asn

Asp

Val

Lys

Ile

615

Met

Val

Ser

Ile

Gln

695

Ala

Leu

Val

Ile

Tyr

Glu

Ile

600

Leu

Ile

Met

Arg

Leu

680

Leu

Gln

Ala

Val

Val
760
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Phe

Asp

585

Ile

Glu

Glu

Lys

Lys

665

Asp

Ile

Val

Gly

Asp

745

Ile

Lys Lys Ile

570

Arg

Lys

Asp

Glu

Gln

650

Leu

Phe

His

Ser

Ser

730

Glu

Glu

Phe

Asp

Ile

Arg

635

Leu

Ile

Leu

Asp

Gly

715

Pro

Leu

Met

Asn

Lys

Val

620

Leu

Lys

Asn

Lys

Asp

700

Gln

Ala

Val

Ala
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Glu

Ala

Asp

605

Leu

Lys

Arg

Gly

Ser

685

Ser

Gly

Ile

Lys

Arg
765

Cys

Ser

590

Phe

Thr

Thr

Arg

Ile

670

Asp

Leu

Asp

Lys

Val

750

Glu

Phe

575

Leu

Leu

Leu

Tyr

Arg

655

Arg

Gly

Thr

Ser

Lys

735

Met

Asn

Asp

Gly

Asp

Thr

Ala

640

Tyr

Asp

Phe

Phe

Leu

720

Gly

Gly

Gln



Thr

Glu

785

Val

Gln

Leu

Asp

Gly

865

Asn

Phe

Lys

Lys

Glu

945

Lys

Thr

770

Glu

Glu

Asn

Ser

Asp

850

Lys

Tyr

Asp

Ala

His

930

Asn

Leu

Gln

Gly

Asn

Gly

Asp

835

Ser

Ser

Trp

Asn

Gly

915

Val

Asp

Val

Lys

Ile

Thr

Arg

820

Tyr

Ile

Asp

Arg

Leu

900

Phe

Ala

Lys

Ser

Gly

Lys

Gln

805

Asp

Asp

Asp

Asn

Gln

885

Thr

Ile

Gln

Leu

Asp
965

Gln

Glu

790

Leu

Met

Val

Asn

Val

870

Leu

Lys

Lys

Ile

Ile

950

Phe

Lys

775

Leu

Gln

Tyr

Asp

Lys

855

Pro

Leu

Ala

Arg

Leu

935

Arg

Arg

Asn

Gly

Asn

Val

His

840

Val

Ser

Asn

Glu

Gln

920

Asp

Glu

Lys

CBI020-30_ST25

Ser

Ser

Glu

Asp

825

Ile

Leu

Glu

Ala

Arg

905

Leu

Ser

Val

Asp

Arg Glu Arg

Gln

Lys

810

Gln

Val

Thr

Glu

Lys

890

Gly

Val

Arg

Lys

Phe
970

Ile

795

Leu

Glu

Pro

Arg

Val

875

Leu

Gly

Glu

Met

Val

955

Gln
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780

Leu

Tyr

Leu

Gln

Ser

860

Val

Ile

Leu

Thr

Asn

940

Ile

Phe

103

Met

Lys

Leu

Asp

Ser

845

Asp

Lys

Thr

Ser

Arg

925

Thr

Thr

Tyr

Lys

Glu

Tyr

Ile

830

Phe

Lys

Lys

Gln

Glu

910

Gln

Lys

Leu

Lys

Arg

His

Tyr

815

Asn

Leu

Asn

Met

Arg

895

Leu

Ile

Tyr

Lys

Val
975

Ile

Pro

800

Leu

Arg

Lys

Arg

Lys

880

Lys

Asp

Thr

Asp

Ser

960

Arg



CBI020-30_ST25

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val
980 985 990

Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe
995 1000 1005

Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met Ile Ala
1010 1015 1020

Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr Phe Phe
1025 1030 1035

Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu Ala
1040 1045 1050

Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu
1055 1060 1065

Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val
1070 1075 1080

Arg Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys Lys Thr
1085 1090 1095

Glu Val Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys
1100 1105 1110

Arg Asn Ser Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro
1115 1120 1125

Lys Lys Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val
1130 1135 1140

Leu Val Val Ala Lys Val Glu Lys Gly Lys Ser Lys Lys Leu Lys
1145 1150 1155

Ser Val Lys Glu Leu Leu Gly Ile Thr Ile Met Glu Arg Ser Ser
1160 1165 1170
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Phe

Glu

Phe

Glu

Asn

Pro

His

Arg

Tyr

Ile

Phe

Thr

Gly

Glu
1175

Val
1190

Glu
1205

Leu
1220

Phe
1235

Glu
1250

Tyr
1265

Val
1280

Asn
1295

Ile
1310

Lys
1325

Lys
1340

Leu
1355

Lys

Lys

Leu

Gln

Leu

Asp

Leu

Ile

Lys

His

Tyr

Glu

Tyr

Asn

Lys

Glu

Lys

Tyr

Asn

Asp

Leu

His

Leu

Phe

Val

Glu

Pro

Asp

Asn

Gly

Leu

Glu

Glu

Ala

Arg

Phe

Asp

Leu

Thr

Ile

Leu

Gly

Asn

Ala

Gln

Ile

Asp

Asp

Thr

Thr

Asp

Arg

Asp
1180

Ile
1195

Arg
1210

Glu
1225

Ser
1240

Lys
1255

Ile
1270

Ala
1285

Lys
1300

Leu
1315

Thr
1330

Ala
1345

Ile
1360

Phe

Ile

Lys

Leu

His

Gln

Glu

Asn

Pro

Thr

Ile

Thr

Asp

CBI020-30_ST25

Leu

Lys

Arg

Ala

Tyr

Leu

Gln

Leu

Ile

Asn

Asp

Leu

Leu

Page

Glu

Leu

Met

Leu

Glu

Phe

Ile

Asp

Arg

Leu

Arg

Ile

Ser

Ala

Pro

Leu

Pro

Lys

Val

Ser

Lys

Glu

Gly

Lys

His

Gln

Lys
1185

Lys
1200

Ala
1215

Ser
1230

Leu
1245

Glu
1260

Glu
1275

Val
1290

Gln
1305

Ala
1320

Arg
1335

Gln
1350

Leu
1365
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Gly

Tyr

Ser

Lys

Lys

Gln

Phe

Leu

Ala

Pro

Tyr

Ser

Gly

Tyr

Ser

Ala

Tyr

Gly

His

Ser

Ser

Glu

Ala

Thr

Ile

Gly

Lys

Leu

Gly

Val

Ser

Lys

Lys

Ala

Asn

Ala

Ser

Thr

Asp



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

<400>

101
1368
PRT

Streptococcus pyogenes

101

Met Asp Lys

1

Gly

Lys

Gly

Lys

65

Tyr

Phe

His

His

Ser

145

Met

Trp

Val

Ala

50

Arg

Leu

Phe

Glu

Glu

130

Thr

Ile

Ala

Leu

35

Leu

Thr

Gln

His

Arg

115

Lys

Asp

Lys

Lys

Val

20

Leu

Ala

Glu

Arg

100

His

Tyr

Lys

Phe

Tyr

Ile

Asn

Phe

Arg

Ile

85

Leu

Pro

Pro

Ala

Arg
165

Ser

Thr

Thr

Asp

Arg

70

Phe

Glu

Ile

Thr

Asp

150

Gly

Ile

Asp

Asp

Ser

55

Arg

Ser

Glu

Phe

Ile

135

Leu

His

Gly

Asp

Arg

40

Gly

Tyr

Asn

Ser

Gly

120

Tyr

Arg

Phe

CBI020-30_ST25

Leu

Tyr

25

His

Glu

Thr

Glu

Phe

105

Asn

His

Leu

Leu

Ala

10

Lys

Ser

Thr

Arg

Met

90

Leu

Ile

Leu

Ile

Ile
170

Ile

Val

Ile

Ala

Arg

75

Ala

Val

Val

Arg

Tyr

155

Glu
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Gly

Pro

Lys

Glu

60

Lys

Lys

Glu

Asp

Lys

140

Leu

Gly

103

Thr

Ser

Lys

45

Ala

Asn

Val

Glu

Glu

125

Lys

Ala

Asp

Asn

Lys

30

Asn

Thr

Arg

Asp

Asp

110

Val

Leu

Leu

Leu

Ser

15

Lys

Leu

Arg

Ile

Asp

95

Lys

Ala

Val

Ala

Asn
175

Val

Phe

Ile

Leu

Cys

80

Ser

Lys

Tyr

Asp

His

160

Pro



Asp

Asn

Lys

Leu

225

Leu

Asp

Asp

Leu

Ile

305

Met

Ala

Asp

Gln

Asn

Gln

Ala

210

Ile

Ile

Leu

Asp

Phe

290

Leu

Ile

Leu

Gln

Glu
370

Ser

Leu

195

Ile

Ala

Ala

Ala

Leu

275

Leu

Arg

Lys

Val

Ser

355

Glu

Asp

180

Phe

Leu

Gln

Leu

Glu

260

Asp

Ala

Val

Arg

Arg

340

Lys

Phe

Val

Glu

Ser

Leu

Ser

245

Asp

Asn

Ala

Asn

Tyr

325

Gln

Asn

Tyr

Asp

Glu

Ala

Pro

230

Leu

Ala

Leu

Lys

Thr

310

Asp

Gln

Gly

Lys

Lys

Asn

Arg

215

Gly

Gly

Lys

Leu

Asn

295

Glu

Glu

Leu

Tyr

Phe
375

Leu

Pro

200

Leu

Glu

Leu

Leu

Ala

280

Leu

Ile

His

Pro

Ala

360

Ile
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Phe

185

Ile

Ser

Lys

Thr

Gln

265

Gln

Ser

Thr

His

Glu

345

Gly

Lys

Ile Gln Leu

Asn

Lys

Lys

Pro

250

Leu

Ile

Asp

Lys

Gln

330

Lys

Tyr

Pro

Ala

Ser

Asn

235

Asn

Ser

Gly

Ala

Ala

315

Asp

Tyr

Ile

Ile
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Ser

Arg

220

Ser

Phe

Lys

Asp

Ile

300

Pro

Leu

Lys

Asp

Leu
380

103

Val

Gly

205

Arg

Leu

Lys

Asp

Gln

285

Leu

Leu

Thr

Glu

Gly

365

Glu

Gln

190

Val

Leu

Phe

Ser

Thr

270

Tyr

Leu

Ser

Leu

Ile

350

Gly

Lys

Thr

Asp

Glu

Gly

Asn

255

Tyr

Ala

Ser

Ala

Leu

335

Phe

Ala

Met

Tyr

Ala

Asn

Asn

240

Phe

Asp

Asp

Asp

Ser

320

Lys

Phe

Ser

Asp



Gly

385

Lys

Gly

Leu

Pro

Met

465

Val

Asn

Leu

Tyr

Lys

545

Val

Ser

Thr

Gln

Glu

Lys

Tyr

450

Thr

Val

Phe

Leu

Val

530

Lys

Lys

Val

Glu

Arg

Leu

Asp

435

Tyr

Arg

Asp

Asp

Tyr

515

Thr

Ala

Gln

Glu

Glu

Thr

His

420

Asn

Val

Lys

Lys

Lys

500

Glu

Glu

Ile

Leu

Ile
580

Leu

Phe

405

Ala

Arg

Gly

Ser

Gly

485

Asn

Tyr

Gly

Val

Lys

565

Ser

Leu

390

Asp

Ile

Glu

Pro

Glu

470

Ala

Leu

Phe

Met

Asp

550

Glu

Gly

Val

Asn

Leu

Lys

Leu

455

Glu

Ser

Pro

Thr

Arg

535

Leu

Asp

Val

Lys

Gly

Arg

Ile

440

Ala

Thr

Ala

Asn

Val

520

Lys

Leu

Tyr

Glu
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Leu

Ser

Arg

425

Glu

Arg

Ile

Gln

Glu

505

Tyr

Pro

Phe

Phe

Asp
585

Asn

Ile

410

Gln

Lys

Gly

Thr

Ser

490

Lys

Asn

Ala

Lys

Lys

570

Arg

Arg

395

Pro

Glu

Ile

Asn

Pro

475

Phe

Val

Glu

Phe

Thr

555

Lys

Phe
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Glu

His

Asp

Leu

Ser

460

Trp

Ile

Leu

Leu

Leu

540

Asn

Ile

Asn

103

Asp

Gln

Phe

Thr

445

Arg

Asn

Glu

Pro

Thr

525

Ser

Arg

Glu

Ala

Leu

Ile

Tyr

430

Phe

Phe

Phe

Arg

Lys

510

Lys

Gly

Lys

Cys

Ser
590

Leu

His

415

Pro

Arg

Ala

Glu

Met

495

His

Val

Glu

Val

Phe

575

Leu

Arg

400

Leu

Phe

Ile

Trp

Glu

480

Thr

Ser

Lys

Gln

Thr

560

Asp

Gly



Thr

Asn

Leu

625

His

Thr

Lys

Ala

Lys

705

His

Ile

Arg

Thr

Glu
785

Tyr

Glu

610

Phe

Leu

Gly

Gln

Asn

690

Glu

Glu

Leu

His

Thr

770

Glu

His

595

Glu

Glu

Phe

Trp

Ser

675

Arg

Asp

His

Gln

Lys

755

Gln

Gly

Asp

Asn

Asp

Asp

Gly

660

Gly

Asn

Ile

Ile

Thr

740

Pro

Lys

Ile

Leu

Glu

Arg

Asp

645

Arg

Lys

Phe

Gln

Ala

725

Val

Glu

Gly

Lys

Leu

Asp

Glu

630

Lys

Leu

Thr

Met

Lys

710

Asn

Lys

Asn

Gln

Glu
790

Lys

Ile

615

Met

Val

Ser

Ile

Gln

695

Ala

Leu

Val

Ile

Lys

775

Leu

Ile

600

Leu

Ile

Met

Arg

Leu

680

Leu

Gln

Ala

Val

Val

760

Asn

Gly
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Ile Lys Asp Lys

Glu

Glu

Lys

Lys

665

Asp

Ile

Val

Gly

Asp

745

Ile

Ser

Ser

Asp

Glu

Gln

650

Leu

Phe

His

Ser

Ser

730

Glu

Glu

Arg

Gln

Ile

Arg

635

Leu

Ile

Leu

Asp

Gly

715

Pro

Leu

Met

Glu

Ile
795
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Val

620

Leu

Lys

Asn

Lys

Asp

700

Gln

Ala

Val

Ala

Arg

780

Leu

103

Asp

605

Leu

Lys

Arg

Gly

Ser

685

Ser

Gly

Ile

Lys

Arg

765

Met

Lys

Phe

Thr

Thr

Arg

Ile

670

Asp

Leu

Asp

Lys

Val

750

Glu

Lys

Glu

Leu

Leu

Tyr

Arg

655

Arg

Gly

Thr

Ser

Lys

735

Met

Asn

Arg

His

Asp

Thr

Ala

640

Tyr

Asp

Phe

Phe

Leu

720

Gly

Gly

Gln

Ile

Pro
800



CBI020-30_ST25

Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu
805 810 815

Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg
820 825 830

Leu Ser Asp Tyr Asp Val Asp Ala Ile Val Pro Gln Ser Phe Leu Lys
835 840 845

Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg
850 855 860

Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys
865 870 875 880

Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys
885 890 895

Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp
900 905 910

Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr
915 920 925

Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp
930 935 940

Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser
945 950 955 960

Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg
965 970 975

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val
980 985 990

Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe
995 1000 1005
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Val

Lys

Tyr

Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Tyr
1010

Ser
1025

Ser
1040

Gly
1055

Gly
1070

Lys
1085

Val
1100

Asn
1115

Lys
1130

Val
1145

Val
1160

Glu
1175

Val
1190

Gly

Glu

Asn

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Asp

Gln

Ile

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Lys

Tyr

Glu

Met

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Lys

Ile

Asn

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Val
1015

Gly
1030

Phe
1045

Arg
1060

Asp
1075

Pro
1090

Phe
1105

Ile
1120

Asp
1135

Glu
1150

Gly
1165

Asp
1180

Ile
1195
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Tyr Asp Val Arg Lys

Phe

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Ala

Lys

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Page

Thr

Thr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Ala

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

1020

Lys
1035

Ile
1050

Thr
1065

Phe
1080

Val
1095

Ile
1110

Asp
1125

Ala
1140

Lys
1155

Glu
1170

Lys
1185

Lys
1200
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Met

Tyr

Thr

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ile

Phe

Leu

Gly

Thr

Lys

Pro

Asp

Ser

Leu

Ser

Tyr

Ser

Ala

Phe

Ala

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu



Phe

Glu

Asn

Pro

His

Arg

Tyr

Ile

Phe

Thr

Gly

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

<400>

Glu
1205

Leu
1220

Phe
1235

Glu
1250

Tyr
1265

Val
1280

Asn
1295

Ile
1310

Lys
1325

Lys
1340

Leu
1355

Leu

Gln

Leu

Asp

Leu

Ile

Lys

His

Tyr

Glu

Tyr

102
1053
PRT
Staphylococcus aureus

102

Glu

Lys

Tyr

Asn

Asp

Leu

His

Leu

Phe

Val

Glu

Asn

Gly

Leu

Glu

Glu

Ala

Arg

Phe

Asp

Leu

Thr

Gly

Asn

Ala

Gln

Ile

Asp

Asp

Thr

Thr

Asp

Arg

Arg
1210

Glu
1225

Ser
1240

Lys
1255

Ile
1270

Ala
1285

Lys
1300

Leu
1315

Thr
1330

Ala
1345

Ile
1360
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Lys Arg Met Leu

Leu

His

Gln

Glu

Asn

Pro

Thr

Ile

Thr

Asp

Ala Leu

Tyr Glu

Leu Phe

Gln Ile

Leu Asp

Ile Arg

Asn Leu

Asp Arg

Leu Ile

Leu Ser

Pro

Lys

Val

Ser

Lys

Glu

Gly

Lys

His

Gln

Ala
1215

Ser
1230

Leu
1245

Glu
1260

Glu
1275

Val
1290

Gln
1305

Ala
1320

Arg
1335

Gln
1350

Leu
1365
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Ser

Lys

Lys

Gln

Phe

Leu

Ala

Pro

Tyr

Ser

Gly

Ala

Tyr

Gly

His

Ser

Ser

Glu

Ala

Thr

Ile

Gly

Gly

Val

Ser

Lys

Lys

Ala

Asn

Ala

Ser

Thr

Asp



Met

Gly

Val

Ser

Gln

65

Ser

Ser

Ala

Gly

Leu

145

Asp

Val

Leu

Lys

Tyr

Arg

Lys

50

Arg

Glu

Gln

Lys

Asn

130

Glu

Gly

Lys

Asp

Arg

Gly

Leu

35

Arg

Val

Leu

Lys

Arg

115

Glu

Glu

Glu

Glu

Gln
195

Asn

Ile

20

Phe

Gly

Lys

Ser

Leu

100

Arg

Leu

Lys

Val

Ala

180

Ser

Tyr

Ile

Lys

Ala

Lys

Gly

85

Ser

Gly

Ser

Tyr

Arg

165

Lys

Phe

Ile

Asp

Glu

Arg

Leu

70

Ile

Glu

Val

Thr

Val

150

Gly

Gln

Ile

Leu

Tyr

Ala

Arg

55

Leu

Asn

Glu

His

Lys

135

Ala

Ser

Leu

Asp

Gly

Glu

Asn

40

Leu

Phe

Pro

Glu

Asn

120

Glu

Glu

Ile

Leu

Thr
200
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Leu Ala Ile Gly

Thr

25

Val

Lys

Asp

Tyr

Phe

105

Val

Gln

Leu

Asn

Lys

185

Tyr

10

Arg

Glu

Arg

Tyr

Glu

90

Ser

Asn

Ile

Gln

Arg

170

Val

Ile

Asp

Asn

Arg

Asn

75

Ala

Ala

Glu

Ser

Leu

155

Phe

Gln

Asp
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Val

Asn

Arg

60

Leu

Arg

Ala

Val

Arg

140

Glu

Lys

Lys

Leu

103

Ile

Ile

Glu

45

Arg

Leu

Val

Leu

Glu

125

Asn

Arg

Thr

Ala

Leu
205

Thr

Asp

30

Gly

His

Thr

Lys

Leu

110

Glu

Ser

Leu

Ser

Tyr

190

Glu

Ser

15

Ala

Arg

Arg

Asp

Gly

95

His

Asp

Lys

Lys

Asp

175

His

Thr

Val

Gly

Arg

Ile

His

80

Leu

Leu

Thr

Ala

Lys

160

Tyr

Gln

Arg



Arg

Asp

225

Pro

Asn

Glu

Lys

Val

305

Pro

Ala

Lys

Thr

Asn

385

Asn

Thr

210

Ile

Glu

Ala

Lys

Gln

290

Asn

Glu

Arg

Ile

Asn

370

Leu

Leu

Tyr

Lys

Glu

Leu

Leu

275

Lys

Glu

Phe

Lys

Leu

355

Leu

Lys

Ile

Tyr

Glu

Leu

Asn

260

Glu

Lys

Glu

Thr

Glu

340

Thr

Asn

Gly

Leu

Glu

Trp

Arg

245

Asp

Tyr

Lys

Asp

Asn

325

Ile

Ile

Ser

Tyr

Asp
405

Gly

Tyr

230

Ser

Leu

Tyr

Pro

Ile

310

Leu

Ile

Tyr

Glu

Thr

390

Glu

Pro

215

Glu

Val

Asn

Glu

Thr

295

Lys

Lys

Glu

Gln

Leu

375

Gly

Leu

Gly

Met

Lys

Asn

Lys

280

Leu

Gly

Val

Asn

Ser

360

Thr

Thr

Trp
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Glu Gly Ser Pro

Leu

Tyr

Leu

265

Phe

Lys

Tyr

Tyr

Ala

345

Ser

Gln

His

His

Met

Ala

250

Val

Gln

Gln

Arg

His

330

Glu

Glu

Glu

Asn

Thr
410

Gly

235

Tyr

Ile

Ile

Ile

Val

315

Asp

Leu

Asp

Glu

Leu

395

Asn
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220

His

Asn

Thr

Ile

Ala

300

Thr

Ile

Leu

Ile

Ile

380

Ser

Asp

103

Phe

Cys

Ala

Arg

Glu

285

Lys

Ser

Lys

Asp

Gln

365

Glu

Leu

Asn

Gly

Thr

Asp

Asp

270

Asn

Glu

Thr

Asp

Gln

350

Glu

Gln

Lys

Gln

Trp

Tyr

Leu

255

Glu

Val

Ile

Gly

Ile

335

Ile

Glu

Ile

Ala

Ile
415

Lys

Phe

240

Tyr

Asn

Phe

Leu

Lys

320

Thr

Ala

Leu

Ser

Ile

400

Ala



Ile

Gln

Val

Ile

465

Glu

Arg

Gly

Met

Asp

545

Arg

Gln

Ser

Leu

Phe

Lys

Val

450

Lys

Lys

Asn

Lys

Gln

530

Leu

Ser

Glu

Ser

Asn
610

Asn

Glu

435

Lys

Lys

Asn

Arg

Glu

515

Glu

Leu

Val

Glu

Ser

595

Leu

Arg

420

Ile

Arg

Tyr

Ser

Gln

500

Asn

Gly

Asn

Ser

Ala

580

Asp

Ala

Leu

Pro

Ser

Gly

Lys

485

Thr

Ala

Lys

Asn

Phe

565

Ser

Ser

Lys

Lys

Thr

Phe

Leu

470

Asp

Asn

Lys

Cys

Pro

550

Asp

Lys

Lys

Gly

Leu

Thr

Ile

455

Pro

Ala

Glu

Tyr

Leu

535

Phe

Asn

Lys

Ile

Lys
615

Val

Leu

440

Gln

Asn

Gln

Arg

Leu

520

Tyr

Asn

Ser

Gly

Ser

600

Gly
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Pro Lys Lys Val

425

Val

Ser

Asp

Lys

Ile

505

Ile

Ser

Tyr

Phe

Asn

585

Tyr

Arg

Asp

Ile

Ile

Met

490

Glu

Glu

Leu

Glu

Asn

570

Arg

Glu

Ile

Asp

Lys

Ile

475

Ile

Glu

Lys

Glu

Val

555

Asn

Thr

Thr

Ser
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Phe

Val

460

Ile

Asn

Ile

Ile

Ala

540

Asp

Lys

Pro

Phe

Lys
620

103

Asp

Ile

445

Ile

Glu

Glu

Ile

Lys

525

Ile

His

Val

Phe

Lys

605

Thr

Leu

430

Leu

Asn

Leu

Met

Arg

510

Leu

Pro

Ile

Leu

Gln

590

Lys

Lys

Ser

Ser

Ala

Ala

Gln

495

Thr

His

Leu

Ile

Val

575

Tyr

His

Lys

Gln

Pro

Ile

Arg

480

Lys

Thr

Asp

Glu

Pro

560

Lys

Leu

Ile

Glu



Tyr

625

Phe

Met

Val

Lys

Ala

705

Leu

Gln

Ile

Tyr

Asn

785

Ile

Lys

Leu

Ile

Asn

Lys

Phe

690

Leu

Asp

Ala

Phe

Lys

770

Asp

Val

Lys

Leu

Asn

Leu

Ser

675

Lys

Ile

Lys

Glu

Ile

755

Tyr

Thr

Asn

Leu

Glu

Arg

Leu

660

Ile

Lys

Ile

Ala

Ser

740

Thr

Ser

Leu

Asn

Ile
820

Glu

Asn

645

Arg

Asn

Glu

Ala

Lys

725

Met

Pro

His

Tyr

Leu

805

Asn

Arg

630

Leu

Ser

Gly

Arg

Asn

710

Lys

Pro

His

Arg

Ser

790

Asn

Lys

Asp

Val

Tyr

Gly

Asn

695

Ala

Val

Glu

Gln

Val

775

Thr

Gly

Ser

Ile

Asp

Phe

Phe

680

Lys

Asp

Met

Ile

Ile

760

Asp

Arg

Leu

Pro
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Asn

Thr

Arg

665

Thr

Gly

Phe

Glu

Glu

745

Lys

Lys

Lys

Tyr

Glu
825

Arg

Arg

650

Val

Ser

Tyr

Ile

Asn

730

Thr

His

Lys

Asp

Asp

810

Lys

Phe Ser
635

Tyr Ala

Asn Asn

Phe Leu

Lys His
700

Phe Lys
715

Gln Met

Glu Gln

Ile Lys

Pro Asn

780

Asp Lys
795

Lys Asp

Leu Leu
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Val

Thr

Leu

Arg

685

His

Glu

Phe

Glu

Asp

765

Arg

Gly

Asn

Met

Gln

Arg

Asp

670

Arg

Ala

Trp

Glu

Tyr

750

Phe

Glu

Asn

Asp

Tyr
830

Lys

Gly

655

Val

Lys

Glu

Lys

Glu

735

Lys

Lys

Leu

Thr

Lys

815

His

Asp

640

Leu

Lys

Trp

Asp

Lys

720

Lys

Glu

Asp

Ile

Leu

800

Leu

His



CBIO20-30_ST25
Asp Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly
835 840 845

Asp Glu Lys Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr
850 855 860

Leu Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile
865 870 875 880

Lys Tyr Tyr Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp
885 890 895

Tyr Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr
900 905 910

Arg Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val
915 920 925

Lys Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser
930 935 940

Lys Ala Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala
945 950 955 960

Glu Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly
965 970 975

Glu Leu Tyr Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile
980 985 990

Glu Val Asn Met Ile Asp Ile Thr Tyr Arg Glu Tyr Leu Glu Asn Met
995 1000 1005

Asn Asp Lys Arg Pro Pro Arg 1Ile Ile Lys Thr Ile Ala Ser Lys
1010 1015 1020

Thr Gln Ser Ile Lys Lys Tyr Ser Thr Asp Ile Leu Gly Asn Leu
1025 1030 1035
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Tyr

Glu
104

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

<400>

Val Lys Ser Lys Lys

0

103
984
PRT

1045

Campylobacter jejuni

103

Met Ala Arg Ile Leu

1

Ala

Thr

Arg

Leu

65

Glu

Ser

Leu

Arg

Ile

145

Ser

Phe

Lys

Leu

50

Asn

Asp

Leu

Ser

Gly

130

Leu

Val

Ser

Val

35

Ala

His

Tyr

Ile

Lys

115

Tyr

Lys

Gly

Glu

20

Glu

Arg

Leu

Gln

Ser

100

Gln

Asp

Ala

Glu

5

Asn

Asn

Ser

Lys

Ser

85

Pro

Asp

Asp

Ile

Tyr

Ala

Asp

Pro

Ala

His

70

Phe

Tyr

Phe

Ile

Lys

150

Leu

Phe

Glu

Lys

Arg

55

Leu

Asp

Glu

Ala

Lys

135

Gln

Tyr

Asp

Leu

Thr

40

Lys

Ile

Glu

Leu

Arg

120

Asn

Asn

Lys
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His Pro Gln Ile Ile
1050

Ile

Lys

25

Gly

Arg

Ala

Ser

Arg

105

Val

Ser

Glu

Gly

10

Asp

Glu

Leu

Asn

Leu

90

Phe

Ile

Asp

Glu

Ile

Cys

Ser

Ala

Glu

75

Ala

Arg

Leu

Asp

Lys
155

Glu Tyr Phe
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Ser

Gly

Leu

Arg

60

Phe

Lys

Ala

His

Lys

140

Leu

Gln
103

Ser

Val

Ala

45

Arg

Lys

Ala

Leu

Ile

125

Glu

Ala

Lys

Ile

Arg

30

Leu

Lys

Leu

Tyr

Asn

110

Ala

Lys

Asn

Phe

Gly

15

Ile

Pro

Ala

Asn

Lys

95

Glu

Lys

Gly

Tyr

Lys

Lys Lys Gly

Trp

Phe

Arg

Arg

Tyr

80

Gly

Leu

Arg

Ala

Gln

160

Glu



Asn

Arg

Lys

Glu

225

His

Lys

Asn

Asp

Thr

305

Phe

Glu

Asn

Lys

Ser

Cys

Lys

210

Val

Leu

Asn

Leu

Asp

290

Tyr

Lys

Phe

Glu

Lys

Lys

Ile

195

Gln

Leu

Val

Ser

Leu

275

Leu

Lys

Gly

Ile

Ile

355

Ala

Glu

180

Ala

Arg

Ser

Gly

Pro

260

Asn

Asn

Gln

Glu

Lys

340

Ala

Leu

165

Phe

Gln

Glu

Val

Asn

245

Leu

Asn

Ala

Thr

Lys

325

Ala

Lys

Ala

Thr

Ser

Phe

Ala

230

Cys

Ala

Leu

Leu

Lys

310

Gly

Leu

Asp

Lys

Asn

Phe

Gly

215

Phe

Ser

Phe

Lys

Leu

295

Lys

Thr

Gly

Ile

Tyr

Val

Leu

200

Phe

Tyr

Phe

Met

Asn

280

Asn

Leu

Tyr

Glu

Thr

360

Asp
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Arg

185

Lys

Ser

Lys

Phe

Phe

265

Thr

Glu

Leu

Phe

His

345

Leu

170

Asn

Asp

Phe

Arg

Thr

250

Val

Glu

Val

Gly

Ile

330

Asn

Ile

Lys

Glu

Ser

Ala

235

Asp

Ala

Gly

Leu

Leu

315

Glu

Leu

Lys

Leu Asn Gln

Lys

Leu

Lys

220

Leu

Glu

Leu

Ile

Lys

300

Ser

Phe

Ser

Asp

Asn
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Glu

Lys

205

Lys

Lys

Lys

Thr

Leu

285

Asn

Asp

Lys

Gln

Glu

365

Gln

Ser

190

Leu

Phe

Asp

Arg

Arg

270

Tyr

Gly

Asp

Lys

Asp

350

Ile

Ile

175

Tyr

Ile

Glu

Phe

Ala

255

Ile

Thr

Thr

Tyr

Tyr

335

Asp

Lys

Asp

Glu

Phe

Glu

Ser

240

Pro

Ile

Lys

Leu

Glu

320

Lys

Leu

Leu

Ser



Leu

385

Leu

Ala

Asp

Asn

Ala

465

Ala

Glu

Glu

Leu

Lys

545

Tyr

Val

370

Ser

Lys

Cys

Phe

Pro

450

Leu

Arg

Gln

Lys

Phe

530

Ile

Pro

Phe

Lys

Leu

Asn

Leu

435

Val

Leu

Glu

Asn

Leu

515

Lys

Ser

Tyr

Thr

Leu

Val

Glu

420

Pro

Val

Lys

Val

Glu

500

Glu

Asp

Ser

Lys

Glu

Thr

405

Leu

Ala

Leu

Lys

Gly

485

Asn

Leu

Gln

Leu

Arg

565

Gln

Phe

390

Pro

Asn

Phe

Arg

Tyr

470

Lys

Tyr

Lys

Lys

Gln

550

Ser

Asn

375

Lys

Leu

Leu

Asn

Ala

455

Gly

Asn

Lys

Ile

Glu

535

Asp

Phe

Gln

Asp

Met

Lys

Glu

440

Ile

Lys

His

Ala

Asn

520

Phe

Glu

Asp

Glu
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His

Leu

Val

425

Thr

Lys

Val

Ser

Lys

505

Ser

Cys

Lys

Asp

Leu

Glu

410

Ala

Tyr

Glu

His

Gln

490

Lys

Lys

Ala

Met

Ser
570

Asn

395

Gly

Ile

Tyr

Tyr

Lys

475

Arg

Asp

Asn

Tyr

Leu

555

Tyr

Lys Leu Asn
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380

Ile

Lys

Asn

Lys

Arg

460

Ile

Ala

Ala

Ile

Ser

540

Glu

Met

Gln
103

Ser

Lys

Glu

Asp

445

Lys

Asn

Lys

Glu

Leu

525

Gly

Ile

Asn

Thr

Phe

Tyr

Asp

430

Glu

Val

Ile

Ile

Leu

510

Lys

Glu

Asp

Lys

Pro

Lys

Asp

415

Lys

Val

Leu

Glu

Glu

495

Glu

Leu

Lys

His

Val

575

Phe

Ala

400

Glu

Lys

Thr

Asn

Leu

480

Lys

Cys

Arg

Ile

Ile

560

Leu

Glu



Ala

Lys

Lys

625

Arg

Phe

Lys

Ala

Leu

705

Ile

Ala

Arg

Lys

Gly

Phe

Asn

610

Asp

Tyr

Leu

Gly

Leu

690

His

Val

Glu

Lys

Ile

770

Ala

Gly

595

Leu

Lys

Ile

Pro

Ser

675

Arg

His

Lys

Leu

Phe

755

Asp

Leu

580

Asn

Pro

Glu

Ala

Leu

660

Lys

His

Ala

Ala

Tyr

740

Phe

Glu

His

Asp

Thr

Gln

Arg

645

Ser

Val

Thr

Ile

Phe

725

Ala

Glu

Ile

Glu

Ser

Lys

Lys

630

Leu

Asp

His

Trp

Asp

710

Ser

Lys

Pro

Phe

Glu

Ala

Lys

615

Asn

Val

Asp

Val

Gly

695

Ala

Asp

Lys

Phe

Val

775

Thr

Lys

600

Gln

Phe

Leu

Glu

Glu

680

Phe

Val

Phe

Ile

Ser

760

Ser

Phe
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585

Trp

Lys

Asn

Asn

665

Ala

Ser

Ile

Ser
745

Gly

Lys

Gln

Arg

Asp

Tyr

650

Thr

Lys

Ala

Ile

Lys

730

Glu

Phe

Pro

Lys

Ile

Arg

635

Thr

Lys

Ser

Lys

Ala

715

Glu

Leu

Arg

Glu

Arg Lys Glu
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Ile

Leu

620

Asn

Lys

Leu

Gly

Asp

700

Tyr

Gln

Asp

Gln

Arg

780

Glu
103

Glu

605

Asp

Leu

Asp

Asn

Met

685

Arg

Ala

Glu

Tyr

Lys

765

Lys

Glu

590

Val

Lys

Asn

Tyr

Asp

670

Leu

Asn

Asn

Ser

Lys

750

Val

Lys

Phe

Leu

Asn

Asp

Leu

655

Thr

Thr

Asn

Asn

Asn

735

Asn

Leu

Pro

Tyr

Ala

Tyr

Thr

640

Asp

Gln

Ser

His

Ser

720

Ser

Lys

Asp

Ser

Gln



785

Ser

Ile

Val

Ile

Ala

865

Asn

Gln

Thr

Glu

Lys

945

Glu

Arg

Tyr

Arg

Asp

Tyr

850

Arg

Tyr

Thr

Ser

Thr

930

Glu

Lys

Gln

<210>

Gly

Lys

Ile

835

Thr

Ser

Glu

Lys

Ser

915

Leu

Val

Tyr

Arg

104

Gly

Val

820

Phe

Met

Lys

Phe

Asp

900

Thr

Ser

Ile

Ile

Glu
980

Lys

805

Asn

Lys

Asp

Lys

Cys

885

Met

Val

Lys

Ala

Val

965

Asp

790

Glu

Gly

His

Phe

Gly

870

Phe

Gln

Ser

Asn

Lys

950

Ser

Phe

Gly

Lys

Lys

Ala

855

Glu

Ser

Glu

Leu

Gln

935

Ser

Ala

Lys

Val

Ile

Lys

840

Leu

Ile

Leu

Pro

Ile

920

Lys

Ile

Leu

Lys
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Leu

Val

825

Thr

Lys

Lys

Tyr

Glu

905

Val

Ile

Gly

Gly

Lys

810

Lys

Asn

Val

Asp

Lys

890

Phe

Ser

Leu

Ile

Glu
970

795

Ala

Asn

Lys

Leu

Trp

875

Asp

Val

Lys

Phe

Gln

955

Val

Leu

Gly

Phe

Pro

860

Ile

Ser

Tyr

His

Lys

940

Asn

Thr
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Glu

Asp

Tyr

845

Asn

Leu

Leu

Tyr

Asp

925

Asn

Leu

Lys

Leu

Met

830

Ala

Lys

Met

Ile

Asn

910

Asn

Ala

Lys

Ala

Gly

815

Phe

Val

Ala

Asp

Leu

895

Ala

Lys

Asn

Val

Glu
975

800

Lys

Arg

Pro

Val

Glu

880

Ile

Phe

Phe

Glu

Phe

960

Phe



<211>
<212>
<213>

<400>

1307
PRT

Acidaminococcus sp.

104

Met Thr Gln

1

Leu

Glu

Glu

Cys

65

Asp

Glu

Arg

Tyr

Gln

145

Ser

Lys

Arg

Gln

Leu

50

Leu

Ser

Glu

Thr

Lys

130

Leu

Phe

Asn

Phe

Gly

35

Lys

Gln

Tyr

Gln

Asp

115

Gly

Gly

Asp

Val

Phe

Glu

20

Phe

Pro

Leu

Arg

Ala

100

Asn

Leu

Thr

Lys

Phe
180

Glu

Leu

Ile

Ile

Val

Lys

85

Thr

Leu

Phe

Val

Phe

165

Ser

Ile

Glu

Ile

Gln

70

Glu

Tyr

Thr

Lys

Thr

150

Thr

Ala

Phe

Pro

Glu

Asp

55

Leu

Lys

Arg

Asp

Ala

135

Thr

Thr

Glu

Thr

Gln

Asp

40

Arg

Asp

Thr

Asn

Ala

120

Glu

Thr

Tyr

Asp
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Asn

Gly

25

Lys

Ile

Trp

Glu

Ala

105

Ile

Leu

Glu

Phe

Ile
185

Leu Tyr
10

Lys Thr

Ala Arg

Tyr Lys

Glu Asn
75

Glu Thr
99

Ile His

Asn Lys

Phe Asn

His Glu
155

Ser Gly
170

Ser Thr

Gln

Leu

Asn

Thr

60

Leu

Arg

Asp

Arg

Gly

140

Asn

Phe

Ala
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Val

Lys

Asp

45

Tyr

Ser

Asn

Tyr

His

125

Lys

Ala

Tyr

Ile

Ser

His

30

His

Ala

Ala

Ala

Phe

110

Ala

Val

Leu

Glu

Pro
190

Lys

15

Ile

Tyr

Asp

Ala

Leu

95

Ile

Glu

Leu

Leu

Asn

175

His

Thr

Gln

Lys

Gln

Ile

80

Ile

Gly

Ile

Lys

Arg

160

Arg

Arg



Ile

Thr

Val

225

Phe

Leu

Lys

Asp

Leu

305

Glu

Lys

Phe

Lys

Leu
385

Val

Arg

210

Lys

Ser

Tyr

Ile

Glu

290

Phe

Glu

Thr

Asn

Lys

370

Arg

Gln

195

Leu

Lys

Phe

Asn

Lys

275

Thr

Lys

Phe

Leu

Glu

355

Leu

Asn

Asp

Ile

Ala

Pro

Gln

260

Gly

Ala

Gln

Lys

Leu

340

Leu

Glu

Ala

Asn

Thr

Ile

Phe

245

Leu

Leu

His

Ile

Ser

325

Arg

Asn

Thr

Leu

Phe

Ala

Gly

230

Tyr

Leu

Asn

Ile

Leu

310

Asp

Asn

Ser

Ile

Tyr
390

Pro

Val

215

Ile

Asn

Gly

Glu

Ile

295

Ser

Glu

Glu

Ile

Ser

375

Glu

Lys

200

Pro

Phe

Gln

Gly

Val

280

Ala

Asp

Glu

Asn

Asp

360

Ser

Arg
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Phe

Ser

Val

Leu

Ile

265

Leu

Ser

Arg

Val

Val

345

Leu

Ala

Arg

Lys

Leu

Ser

Leu

250

Ser

Asn

Leu

Asn

Ile

330

Leu

Thr

Leu

Ile

Glu

Arg

Thr

235

Thr

Arg

Leu

Pro

Thr

315

Gln

Glu

His

Cys

Ser
395
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Asn

Glu

220

Ser

Gln

Glu

Ala

His

300

Leu

Ser

Thr

Ile

Asp

380

Glu

103

Cys

205

His

Ile

Thr

Ala

Ile

285

Arg

Ser

Phe

Ala

Phe

365

His

Leu

His

Phe

Glu

Gln

Gly

270

Gln

Phe

Phe

Cys

Glu

350

Ile

Trp

Thr

Ile

Glu

Glu

Ile

255

Thr

Lys

Ile

Ile

Lys

335

Ala

Ser

Asp

Gly

Phe

Asn

Val

240

Asp

Glu

Asn

Pro

Leu

320

Tyr

Leu

His

Thr

Lys
400



Ile

Asp

Glu

Ala

Glu

465

Leu

Ser

Phe

Glu

Asp

545

Gly

Ala

Met

Thr

Ile

Ala

Leu

450

Ile

Asp

Ala

Tyr

Lys

530

Val

Leu

Leu

Tyr

Lys

Asn

Phe

435

Asp

Leu

Trp

Arg

Asn

515

Phe

Asn

Tyr

Ser

Tyr
595

Ser

Leu

420

Lys

Gln

Lys

Phe

Leu

500

Lys

Lys

Lys

Tyr

Phe

580

Asp

Ala

405

Gln

Gln

Pro

Ser

Ala

485

Thr

Ala

Leu

Glu

Leu

565

Glu

Tyr

Lys

Glu

Lys

Leu

Gln

470

Val

Gly

Arg

Asn

Lys

550

Gly

Pro

Phe

Glu

Ile

Thr

Pro

455

Leu

Asp

Ile

Asn

Phe

535

Asn

Ile

Thr

Pro

Lys

Ile

Ser

440

Thr

Asp

Glu

Lys

Tyr

520

Gln

Asn

Met

Glu

Asp
600

CBI020-30_ST25

Val

Ser

425

Glu

Thr

Ser

Ser

Leu

505

Ala

Met

Gly

Pro

Lys

585

Ala

Gln

410

Ala

Ile

Leu

Leu

Asn

490

Glu

Thr

Pro

Ala

Lys

570

Thr

Ala

Arg Ser

Ala Gly

Leu Ser

Lys Lys
460

Leu Gly
475

Glu Vval

Met Glu

Lys Lys

Thr Leu

540

Ile Leu

555

Gln Lys

Ser Glu

Lys Met
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Leu

Lys

His

445

Gln

Leu

Asp

Pro

Pro

525

Ala

Phe

Gly

Gly

Ile
605

Lys

Glu

430

Ala

Glu

Tyr

Pro

Ser

510

Tyr

Ser

Val

Arg

Phe

590

Pro

His

415

Leu

His

Glu

His

Glu

495

Leu

Ser

Gly

Lys

Tyr

575

Asp

Lys

Glu

Ser

Ala

Lys

Leu

480

Phe

Ser

Val

Trp

Asn

560

Lys

Lys

Cys



Ser

Pro

625

Glu

Thr

Leu

Lys

Lys

705

Ile

Thr

Gly

Phe

Ala

785

Arg

Thr

610

Ile

Ile

Ala

Cys

Thr

690

Asp

Ser

Gly

His

Ser

770

Glu

Leu

Gln

Leu

Tyr

Tyr

Lys

675

Thr

Leu

Phe

Lys

His

755

Pro

Leu

Gly

Leu

Leu

Asp

Ala

660

Trp

Ser

Gly

Gln

Leu

740

Gly

Glu

Phe

Glu

Lys

Ser

Leu

645

Lys

Ile

Ile

Glu

Arg

725

Tyr

Lys

Asn

Tyr

Lys
805

Ala

Asn

630

Asn

Lys

Asp

Asp

Tyr

710

Ile

Leu

Pro

Leu

Arg

790

Met

Val

615

Asn

Asn

Thr

Phe

Leu

695

Tyr

Ala

Phe

Asn

Ala

775

Pro

Leu

Thr

Phe

Pro

Gly

Thr

680

Ser

Ala

Glu

Gln

Leu

760

Lys

Lys

Asn
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Ala

Ile

Glu

Asp

665

Arg

Ser

Glu

Lys

Ile

745

His

Thr

Ser

Lys

His

Glu

Lys

650

Gln

Asp

Leu

Leu

Glu

730

Tyr

Thr

Ser

Arg

Lys
810

Phe

Pro

635

Glu

Lys

Phe

Arg

Asn

715

Ile

Asn

Leu

Ile

Met

795

Leu
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Gln

620

Leu

Pro

Gly

Leu

Pro

700

Pro

Met

Lys

Tyr

Lys

780

Lys

Lys

103

Thr

Glu

Lys

Tyr

Ser

685

Ser

Leu

Asp

Asp

Trp

765

Leu

Arg

Asp

His

Ile

Lys

Arg

670

Lys

Ser

Leu

Ala

Phe

750

Thr

Asn

Met

Gln

Thr

Thr

Phe

655

Glu

Tyr

Gln

Tyr

Val

735

Ala

Gly

Gly

Ala

Lys
815

Thr

Lys

640

Gln

Ala

Thr

Tyr

His

720

Glu

Lys

Leu

Gln

His

800

Thr
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Pro Ile Pro Asp Thr Leu Tyr Gln Glu Leu Tyr Asp Tyr Val Asn His
820 825 830

Arg Leu Ser His Asp Leu Ser Asp Glu Ala Arg Ala Leu Leu Pro Asn
835 840 845

Val Ile Thr Lys Glu Val Ser His Glu Ile Ile Lys Asp Arg Arg Phe
850 855 860

Thr Ser Asp Lys Phe Phe Phe His Val Pro Ile Thr Leu Asn Tyr Gln
865 870 875 880

Ala Ala Asn Ser Pro Ser Lys Phe Asn Gln Arg Val Asn Ala Tyr Leu
885 890 895

Lys Glu His Pro Glu Thr Pro Ile Ile Gly Ile Asp Arg Gly Glu Arg
900 905 910

Asn Leu Ile Tyr Ile Thr Val Ile Asp Ser Thr Gly Lys Ile Leu Glu
915 920 925

Gln Arg Ser Leu Asn Thr Ile Gln Gln Phe Asp Tyr Gln Lys Lys Leu
930 935 940

Asp Asn Arg Glu Lys Glu Arg Val Ala Ala Arg Gln Ala Trp Ser Val
945 950 955 960

Val Gly Thr Ile Lys Asp Leu Lys Gln Gly Tyr Leu Ser Gln Val Ile
965 970 975

His Glu Ile Val Asp Leu Met Ile His Tyr Gln Ala Val Val Val Leu
980 985 990

Glu Asn Leu Asn Phe Gly Phe Lys Ser Lys Arg Thr Gly 1Ile Ala Glu
995 1000 1005

Lys Ala Val Tyr Gln Gln Phe Glu Lys Met Leu Ile Asp Lys Leu
1010 1015 1020
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Asn

Val

Lys

Tyr

Val

Glu

Ile

Leu

Glu

Arg

Arg

Lys

Leu

Cys
1025

Leu
1040

Met
1055

Thr
1070

Trp
1085

Gly
1100

Leu
1115

Pro
1130

Thr
1145

Ile
1160

Asp
1175

Gly
1190

Glu
1205

Leu

Asn

Gly

Ser

Lys

Phe

His

Gly

Gln

Val

Leu

Ile

Asn

Val

Pro

Thr

Lys

Thr

Asp

Phe

Phe

Phe

Pro

Tyr

Val

Asp

Leu

Tyr

Gln

Ile

Ile

Phe

Lys

Met

Asp

Val

Pro

Phe

Asp

Lys

Gln

Ser

Asp

Lys

Leu

Met

Pro

Ala

Ile

Ala

Arg

Ser

Asp
1030

Leu
1045

Gly
1060

Pro
1075

Asn
1090

His
1105

Asn
1120

Ala
1135

Lys
1150

Glu
1165

Asn
1180

Asp
1195

His
1210

Tyr

Thr

Phe

Leu

His

Tyr

Arg

Trp

Gly

Asn

Glu

Gly

Ala
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Pro

Asp

Leu

Thr

Glu

Asp

Asn

Asp

Thr

His

Leu

Ser

Ile

Page

Ala

Gln

Phe

Gly

Ser

Val

Leu

Ile

Pro

Arg

Ile

Asn

Asp

Glu

Phe

Tyr

Phe

Arg

Lys

Ser

Val

Phe

Phe

Ala

Ile

Thr

Lys
1035

Thr
1050

Val
1065

Val
1080

Lys
1095

Thr
1110

Phe
1125

Phe
1140

Ile
1155

Thr
1170

Leu
1185

Leu
1200

Met
1215
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Val

Ser

Pro

Asp

His

Gly

Gln

Glu

Ala

Gly

Leu

Pro

Val

Gly

Phe

Ala

Pro

Phe

Asp

Arg

Lys

Gly

Arg

Glu

Lys

Ala

Gly

Ala

Pro

Phe

Leu

Phe

Gly

Asn

Lys

Tyr

Glu

Leu

Leu



Ile

Glu

Phe

Ala

Asn

Ser

<210>

Arg
1220

Asp
1235

Asp
1250

Asn
1265

His
1280

Asn
1295

<211> 1
<212> P

<213>

<400>

Ser

Tyr

Ser

Gly

Leu

Gln

105

307
RT

105

Met Thr Gln

1

Leu

Glu

Glu

Cys
65

Arg

Phe

Gln Gly

Leu
50

35

Lys

Leu Gln

Val

Ile

Arg

Ala

Lys

Asp

Phe

Glu

20

Phe

Pro

Leu

Leu Gln

Asn Ser

Phe Gln

Tyr His

Glu Ser

Trp Leu

Glu Gly

Leu Ile

Ile Glu

Ile Ile

Val Gln
70

Met
122

Pro
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Arg Asn Ser

5

Val Arg Asp

1240

Asn
125

Ile
127

Lys
128

Ala
130

Acidaminococcus sp.

Phe

Pro

Glu

Asp

55

Leu

Pro Glu Trp

5

Ala Leu Lys

0

Asp Leu Lys

5

Tyr Ile Gln

0

Thr Asn

Gln Gly
25

Asp Lys
40

Arg Ile

Asp Trp

Leu

10

Lys

Ala

Tyr

Glu

Tyr

Thr

Arg

Lys

Asn
75
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Asn

Leu

Pro

Gly

Leu

Glu

Ala

1230

Asn

1245

Met

1260

Gln

1275

Gln

1290

Leu

1305

Gln

Leu

Asn

Thr

60

Leu

103

Val

Lys

Asp

45

Tyr

Ser

Ala

Asp

Leu

Asn

Arg

Ser

His

30

His

Ala

Ala

Thr Gly

Val Cys

Ala Asp

Leu Leu

Gly Ile

Asn

Lys

15

Ile

Tyr

Asp

Ala

Thr

Gln

Lys

Gln

Ile
80



Asp

Glu

Arg

Tyr

Gln

145

Ser

Lys

Ile

Thr

Val

225

Phe

Leu

Lys

Ser

Glu

Thr

Lys

130

Leu

Phe

Asn

Val

Arg

210

Lys

Ser

Tyr

Ile

Tyr

Gln

Asp

115

Gly

Gly

Asp

Val

Gln

195

Leu

Lys

Phe

Asn

Lys
275

Arg

Ala
100

Asn

Leu

Thr

Lys

Phe

180

Asp

Ile

Ala

Pro

Gln

260

Gly

Lys

85

Thr

Leu

Phe

Val

Phe

165

Ser

Asn

Thr

Ile

Phe

245

Leu

Leu

Glu

Tyr

Thr

Lys

Thr

150

Thr

Ala

Phe

Ala

Gly

230

Tyr

Leu

Asn

Lys

Arg

Asp

Ala

135

Thr

Thr

Glu

Pro

Val

215

Ile

Asn

Gly

Glu

Thr

Asn

Ala

120

Glu

Thr

Tyr

Asp

Lys

200

Pro

Phe

Gln

Gly

Val
280
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Glu Glu Thr Arg

Ala

105

Ile

Leu

Glu

Phe

Ile

185

Phe

Ser

Val

Leu

Ile

265

Leu

90

Ile

Asn

Phe

His

Ser

170

Ser

Lys

Leu

Ser

Leu

250

Ser

Asn

His

Lys

Asn

Glu

155

Gly

Thr

Glu

Arg

Thr

235

Thr

Arg

Leu
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Asp

Arg

Gly

140

Asn

Phe

Ala

Asn

Glu

220

Ser

Gln

Glu

Ala

103

Asn

Tyr

His

125

Lys

Ala

Tyr

Ile

Cys

205

His

Ile

Thr

Ala

Ile
285

Ala

Phe

110

Ala

Val

Leu

Glu

Pro

190

His

Phe

Glu

Gln

Gly

270

Gln

Leu

95

Ile

Glu

Leu

Leu

Asn

175

His

Ile

Glu

Glu

Ile

255

Thr

Lys

Ile

Gly

Ile

Lys

Arg

160

Arg

Arg

Phe

Asn

Val

240

Asp

Glu

Asn



Asp

Leu

305

Glu

Lys

Phe

Lys

Leu

385

Ile

Asp

Glu

Ala

Glu

465

Leu

Glu

290

Phe

Glu

Thr

Asn

Lys

370

Arg

Thr

Ile

Ala

Leu

450

Ile

Asp

Thr

Lys

Phe

Leu

Glu

355

Leu

Asn

Lys

Asn

Phe

435

Asp

Leu

Trp

Ala

Gln

Lys

Leu

340

Leu

Glu

Ala

Ser

Leu

420

Lys

Gln

Lys

Phe

His

Ile

Ser

325

Arg

Asn

Thr

Leu

Ala

405

Gln

Gln

Pro

Ser

Ala
485

Ile

Leu

310

Asp

Asn

Ser

Ile

Tyr

390

Lys

Glu

Lys

Leu

Gln

470

Val

Ile

295

Ser

Glu

Glu

Ile

Ser

375

Glu

Glu

Ile

Thr

Pro

455

Leu

Asp

Ala

Asp

Glu

Asn

Asp

360

Ser

Arg

Lys

Ile

Ser

440

Thr

Asp

Glu

CBI020-30_ST25

Ser Leu Pro His

Arg

Val

Val

345

Leu

Ala

Arg

Val

Ser

425

Glu

Thr

Ser

Ser

Asn

Ile

330

Leu

Thr

Leu

Ile

Gln

410

Ala

Ile

Leu

Leu

Asn
490

Thr

315

Gln

Glu

His

Cys

Ser

395

Arg

Ala

Leu

Lys

Leu

475

Glu
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300

Leu

Ser

Thr

Ile

Asp

380

Glu

Ser

Gly

Ser

Lys

460

Gly

Val

103

Arg

Ser

Phe

Ala

Phe

365

His

Leu

Leu

Lys

His

445

Gln

Leu

Asp

Phe

Phe

Cys

Glu

350

Ile

Trp

Thr

Lys

Glu

430

Ala

Glu

Tyr

Pro

Ile

Ile

Lys

335

Ala

Ser

Asp

Gly

His

415

Leu

His

Glu

His

Glu
495

Pro

Leu

320

Tyr

Leu

His

Thr

Lys

400

Glu

Ser

Ala

Lys

Leu

480

Phe



Ser

Phe

Glu

Asp

545

Gly

Ala

Met

Ser

Pro

625

Glu

Thr

Leu

Lys

Ala

Tyr

Lys

530

Val

Leu

Leu

Tyr

Thr

610

Ile

Ile

Ala

Cys

Thr
690

Arg

Asn

515

Phe

Asn

Tyr

Ser

Tyr

595

Gln

Leu

Tyr

Tyr

Lys

675

Thr

Leu

500

Lys

Lys

Tyr

Phe

580

Asp

Leu

Leu

Asp

Ala

660

Trp

Ser

Thr

Ala

Leu

Glu

Leu

565

Glu

Tyr

Lys

Ser

Leu

645

Lys

Ile

Ile

Gly

Arg

Asn

Lys

550

Gly

Pro

Phe

Ala

Asn

630

Asn

Lys

Asp

Asp

Ile

Asn

Phe

535

Asn

Ile

Thr

Pro

Val

615

Asn

Asn

Thr

Phe

Leu
695

Lys

Tyr

520

Gln

Asn

Met

Glu

Asp

600

Thr

Phe

Pro

Gly

Thr

680

Ser

CBI020-30_ST25

Leu Glu Met Glu

505

Ala

Met

Gly

Pro

Lys

585

Ala

Ala

Ile

Glu

Asp

665

Arg

Ser

Thr

Pro

Ala

Lys

570

Thr

Ala

His

Glu

Lys

650

Gln

Asp

Leu

Lys

Thr

Ile

555

Gln

Ser

Lys

Phe

Pro

635

Glu

Lys

Phe

Arg
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Lys

Leu

540

Leu

Lys

Glu

Met

Gln

620

Leu

Pro

Gly

Leu

Pro
700

103

Pro

Pro

525

Ala

Phe

Gly

Gly

Ile

605

Thr

Glu

Lys

Tyr

Ser

685

Ser

Ser

510

Tyr

Ser

Val

Arg

Phe

590

Pro

His

Ile

Lys

Arg

670

Lys

Ser

Leu

Ser

Gly

Lys

Tyr

575

Asp

Lys

Thr

Thr

Phe

655

Glu

Tyr

Gln

Ser

Val

Trp

Asn

560

Lys

Lys

Cys

Thr

Lys

640

Gln

Ala

Thr

Tyr



Lys

705

Ile

Thr

Gly

Phe

Ala

785

Arg

Pro

Arg

Val

Thr

865

Ala

Lys

Asp

Ser

Gly

His

Ser

770

Glu

Leu

Ile

Leu

Ile

850

Ser

Ala

Glu

Leu

Phe

Lys

His

755

Pro

Leu

Gly

Pro

Ser

835

Thr

Asp

Asn

His

Gly

Gln

Leu

740

Gly

Glu

Phe

Glu

Asp

820

His

Lys

Lys

Ser

Pro
900

Glu

Arg

725

Tyr

Lys

Asn

Tyr

Lys

805

Thr

Asp

Glu

Phe

Pro

885

Glu

Tyr

710

Ile

Leu

Pro

Leu

Arg

790

Met

Leu

Leu

Val

Phe

870

Ser

Thr

Tyr

Ala

Phe

Asn

Ala

775

Pro

Leu

Tyr

Ser

Ser

855

Phe

Lys

Pro

Ala

Glu

Gln

Leu

760

Lys

Lys

Asn

Gln

Asp

840

His

His

Phe

Ile

CBI020-30_ST25

Glu

Ile

745

His

Thr

Ser

Lys

Glu

825

Glu

Glu

Val

Asn

Ile
905

Leu

Glu

730

Tyr

Thr

Ser

Arg

Lys

810

Leu

Ala

Ile

Pro

Gln

890

Gly

Asn

715

Ile

Asn

Leu

Ile

Met

795

Leu

Tyr

Arg

Ile

Ile

875

Arg

Ile
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Pro

Met

Lys

Tyr

Lys

780

Lys

Lys

Asp

Ala

Lys

860

Thr

Val

Ala

103

Leu

Asp

Asp

Trp

765

Leu

Arg

Asp

Tyr

Leu

845

Asp

Leu

Asn

Arg

Leu

Ala

Phe

750

Thr

Asn

Met

Gln

Val

830

Leu

Arg

Asn

Ala

Gly
910

Tyr

Val

735

Ala

Gly

Gly

Ala

Lys

815

Asn

Pro

Arg

Tyr

Tyr

895

Glu

His

720

Glu

Lys

Leu

Gln

His

800

Thr

His

Asn

Phe

Gln

880

Leu

Arg



CBI020-30_ST25

Asn Leu Ile Tyr Ile Thr Val Ile Asp Ser Thr Gly Lys Ile Leu Glu
915 920 925

Gln Arg Ser Leu Asn Thr Ile Gln Gln Phe Asp Tyr Gln Lys Lys Leu
930 935 940

Asp Asn Arg Glu Lys Glu Arg Val Ala Ala Arg Gln Ala Trp Ser Val
945 950 955 960

Val Gly Thr Ile Lys Asp Leu Lys Gln Gly Tyr Leu Ser Gln Val Ile
965 970 975

His Glu Ile Val Asp Leu Met Ile His Tyr Gln Ala Val Val Val Leu
980 985 990

Ala Asn Leu Asn Phe Gly Phe Lys Ser Lys Arg Thr Gly 1Ile Ala Glu
995 1000 1005

Lys Ala Val Tyr Gln Gln Phe Glu Lys Met Leu Ile Asp Lys Leu
1010 1015 1020

Asn Cys Leu Val Leu Lys Asp Tyr Pro Ala Glu Lys Val Gly Gly
1025 1030 1035

Val Leu Asn Pro Tyr Gln Leu Thr Asp Gln Phe Thr Ser Phe Ala
1040 1045 1050

Lys Met Gly Thr Gln Ser Gly Phe Leu Phe Tyr Val Pro Ala Pro
1055 1060 1065

Tyr Thr Ser Lys Ile Asp Pro Leu Thr Gly Phe Val Asp Pro Phe
1070 1075 1080

Val Trp Lys Thr Ile Lys Asn His Glu Ser Arg Lys His Phe Leu
1085 1090 1095

Glu Gly Phe Asp Phe Leu His Tyr Asp Val Lys Thr Gly Asp Phe
1100 1105 1110
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Ile

Leu

Glu

Arg

Arg

Lys

Leu

Ile

Glu

Phe

Ala

Asn

Ser

Leu
1115

Pro
1130

Thr
1145

Ile
1160

Asp
1175

Gly
1190

Glu
1205

Arg
1220

Asp
1235

Asp
1250

Asn
1265

His
1280

Asn
1295

His

Gly

Gln

Val

Leu

Ile

Asn

Ser

Tyr

Ser

Gly

Leu

Gln

Phe

Phe

Phe

Pro

Tyr

Val

Asp

Val

Ile

Arg

Ala

Lys

Asp

Lys

Met

Asp

Val

Pro

Phe

Asp

Leu

Asn

Phe

Tyr

Glu

Trp

Met

Pro

Ala

Ile

Ala

Arg

Ser

Gln

Ser

Gln

His

Ser

Leu

Asn
1120

Ala
1135

Lys
1150

Glu
1165

Asn
1180

Asp
1195

His
1210

Met
1225

Pro
1240

Asn
1255

Ile
1270

Lys
1285

Ala
1300

CBI020-30_ST25

Arg Asn Leu Ser

Gly

Asn

Glu

Gly

Ala

Ala

Val

Pro

Ala

Asp

Tyr

Asp

Thr

His

Leu

Ser

Ile

Asn

Arg

Glu

Leu

Leu

Ile

Page

Ile

Pro

Arg

Ile

Asn

Asp

Ser

Asp

Trp

Lys

Lys

Gln

Val

Phe

Phe

Ala

Ile

Thr

Asn

Leu

Pro

Gly

Leu

Glu

Phe
1125

Phe
1140

Ile
1155

Thr
1170

Leu
1185

Leu
1200

Met
1215

Ala
1230

Asn
1245

Met
1260

Gln
1275

Gln
1290

Leu
1305
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Gln

Glu

Ala

Gly

Leu

Pro

Val

Ala

Gly

Asp

Leu

Asn

Arg

Arg

Lys

Gly

Arg

Glu

Lys

Ala

Thr

Val

Ala

Leu

Gly

Asn

Gly

Asn

Lys

Tyr

Glu

Leu

Leu

Gly

Cys

Asp

Leu

Ile



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

<400>

106
1245
PRT

Lachnospiraceae bacterium

106

Met Leu Lys

1

Lys

Lys

Ile

Tyr

65

Asn

Ser

Glu

Gly

Ile

145

Ser

Asn

Thr

Asp

50

Lys

Asp

Leu

Asn

Asn

130

Leu

Phe

Met

Leu

35

Asn

Gly

Val

Phe

Leu

115

Glu

Pro

Asn

Asn

Ser

20

Arg

Lys

Val

Leu

Arg

100

Glu

Gly

Glu

Gly

Val Gly

Lys Leu

Phe Lys

Arg Leu

Lys Lys
70

His Ser
85

Lys Lys

Ile Asn

Tyr Lys

Phe Leu

150

Phe Thr
165

Ile

Glu

Ala

Leu

55

Leu

Ile

Thr

Leu

Ser

135

Asp

Thr

Asp

Lys

Ile

40

Val

Leu

Lys

Arg

Arg

120

Leu

Asp

Ala

CBI020-30_ST25

Arg

Phe

25

Pro

Glu

Asp

Leu

Thr

105

Lys

Phe

Lys

Phe

Leu

10

Thr

Val

Asp

Arg

Lys

90

Glu

Glu

Lys

Asp

Thr
170

Asp

Asn

Gly

Glu

Tyr

75

Asn

Lys

Ile

Lys

Glu

155

Gly

Page 80 of

Val

Cys

Lys

Lys

60

Tyr

Leu

Glu

Ala

Asp

140

Ile

Phe

103

Glu

Tyr

Thr

45

Arg

Leu

Asn

Asn

Lys

125

Ile

Ala

Phe

Lys

Ser

30

Gln

Ala

Ser

Asn

Lys

110

Ala

Ile

Leu

Asp

Gly

15

Leu

Glu

Glu

Phe

Tyr

95

Glu

Phe

Glu

Val

Asn
175

Arg

Ser

Asn

Asp

Ile

80

Ile

Leu

Lys

Thr

Asn

160

Arg



Glu

Cys

Glu

Glu

225

Glu

Ala

Leu

Pro

Leu

305

Val

Lys

Gly

Ile

Asn

Ile

Lys

210

Lys

Phe

Ile

Asn

Lys

290

Ser

Phe

Lys

Ile

Phe
370

Met

Asn

195

Val

Ile

Phe

Ile

Glu

275

Phe

Phe

Arg

Leu

Phe

355

Gly

Phe

180

Glu

Asp

Leu

Asn

Gly

260

Tyr

Lys

Tyr

Asn

Glu

340

Val

Glu

Ser

Asn

Ala

Asn

Phe

245

Gly

Ile

Pro

Gly

Thr

325

Lys

Lys

Trp

Glu

Leu

Ile

Ser

230

Val

Phe

Asn

Leu

Glu

310

Leu

Leu

Asn

Asn

Glu

Thr

Phe

215

Asp

Leu

Val

Leu

Tyr

295

Gly

Asn

Phe

Gly

Val
375

Ala

Arg

200

Asp

Tyr

Thr

Thr

Tyr

280

Lys

Tyr

Lys

Lys

Pro

360

Ile

CBIO20-30_ST25
Lys Ser Thr Ser

185

Tyr

Lys

Asp

Gln

Glu

265

Asn

Gln

Thr

Asn

Asn

345

Ala

Arg

Ile

His

Val

Glu

250

Ser

Gln

Val

Ser

Ser

330

Phe

Ile

Asp

Ser

Glu

Glu

235

Gly

Gly

Lys

Leu

Asp

315

Glu

Asp

Ser

Lys
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Asn

Val

220

Asp

Ile

Glu

Thr

Ser

300

Glu

Ile

Glu

Thr

Trp
380

103

Ile

Met

205

Gln

Phe

Asp

Lys

Lys

285

Asp

Glu

Phe

Tyr

Ile

365

Asn

Ala

190

Asp

Glu

Phe

Val

Ile

270

Gln

Arg

Val

Ser

Ser

350

Ser

Ala

Phe

Ile

Ile

Glu

Tyr

255

Lys

Lys

Glu

Leu

Ser

335

Ser

Lys

Glu

Arg

Phe

Lys

Gly

240

Asn

Gly

Leu

Ser

Glu

320

Ile

Ala

Asp

Tyr



Asp

385

Asp

Gln

Lys

Ser

Lys

465

Val

Glu

Asp

Val

Asn

545

Arg

Asp

Asp

Asp

Leu

Glu

Ser

450

Lys

Lys

Thr

Ile

Thr

530

Pro

Ala

Lys

Ile

Arg

Gln

Ile

435

Glu

Asn

Ser

Asn

Leu

515

Gln

Gln

Thr

Lys

His

Arg

Glu

420

Ile

Lys

Asp

Phe

Arg

500

Leu

Lys

Phe

Ile

Tyr
580

Leu

Lys

405

Tyr

Ile

Leu

Ala

Glu

485

Asp

Lys

Pro

Met

Leu

565

Ala

Lys

390

Ser

Ala

Gln

Phe

Val

470

Asn

Glu

Val

Tyr

Gly

550

Arg

Lys

Lys

Phe

Asp

Lys

Asp

455

Val

Tyr

Ser

Asp

Ser

535

Gly

Tyr

Cys

Lys

Lys

Ala

Val

440

Ala

Ala

Ile

Phe

His

520

Lys

Trp

Gly

Leu

CBI020-30_ST25

Ala

Lys

Asp

425

Asp

Asp

Ile

Lys

Tyr

505

Ile

Asp

Asp

Ser

Gln
585

Val

Ile

410

Leu

Glu

Phe

Met

Ala

490

Gly

Tyr

Lys

Lys

Lys

570

Lys

Val

395

Gly

Ser

Ile

Val

Lys

475

Phe

Asp

Asp

Phe

Asp

555

Tyr

Ile
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Thr

Ser

Val

Tyr

Leu

460

Asp

Phe

Phe

Ala

Lys

540

Lys

Tyr

Asp

103

Glu

Phe

Val

Lys

445

Glu

Leu

Gly

Val

Ile

525

Leu

Glu

Leu

Lys

Lys

Ser

Glu

430

Val

Lys

Leu

Glu

Leu

510

Arg

Tyr

Thr

Ala

Asp
590

Tyr

Leu

415

Lys

Tyr

Ser

Asp

Gly

495

Ala

Asn

Phe

Asp

Ile

575

Asp

Glu

400

Glu

Leu

Gly

Leu

Ser

480

Lys

Tyr

Tyr

Gln

Tyr

560

Met

Val



Asn

Lys

Asn

625

Lys

Phe

Phe

Arg

Lys

705

Gln

Leu

Gln

Leu

Asn
785

Gly

Met

610

Pro

Gly

Lys

Asn

Glu

690

Lys

Ile

His

Ile

Lys

770

Lys

Asn

595

Leu

Ser

Asp

Asp

Phe

675

Val

Glu

Tyr

Thr

Arg

755

Lys

Asn

Tyr

Pro

Glu

Met

Ser

660

Ser

Glu

Val

Asn

Met

740

Leu

Glu

Pro

Glu

Lys

Asp

Phe

645

Ile

Glu

Glu

Asp

Lys

725

Tyr

Ser

Glu

Asp

Lys

Val

Ile

630

Asn

Ser

Thr

Gln

Lys

710

Asp

Phe

Gly

Leu

Asn
790

Ile

Phe

615

Gln

Leu

Arg

Glu

Gly

695

Leu

Phe

Lys

Gly

Val

775

Pro

Asn

600

Phe

Lys

Asn

Tyr

Lys

680

Tyr

Val

Ser

Leu

Ala

760

Val

Lys

CBIO20-30_ST25
Tyr Lys Leu Leu

Ser

Ile

Asp

Pro

665

Tyr

Lys

Glu

Asp

Leu

745

Glu

His

Lys

Lys

Tyr

Cys

650

Lys

Lys

Val

Glu

Lys

730

Phe

Leu

Pro

Thr

Lys

Lys

635

His

Trp

Asp

Ser

Gly

715

Ser

Asp

Phe

Ala

Thr
795
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Trp

620

Asn

Lys

Ser

Ile

Phe

700

Lys

His

Glu

Met

Asn

780

Thr

103

Pro

605

Met

Gly

Leu

Asn

Ala

685

Glu

Leu

Gly

Asn

Arg

765

Ser

Leu

Gly

Ala

Thr

Ile

Ala

670

Gly

Ser

Tyr

Thr

Asn

750

Arg

Pro

Ser

Pro

Tyr

Phe

Asp

655

Tyr

Phe

Ala

Met

Pro

735

His

Ala

Ile

Tyr

Asn

Tyr

Lys

640

Phe

Asp

Tyr

Ser

Phe

720

Asn

Gly

Ser

Ala

Asp
800



CBIO20-30_ST25
Val Tyr Lys Asp Lys Arg Phe Ser Glu Asp Gln Tyr Glu Leu His Ile
805 810 815

Pro Ile Ala Ile Asn Lys Cys Pro Lys Asn Ile Phe Lys Ile Asn Thr
820 825 830

Glu Val Arg Val Leu Leu Lys His Asp Asp Asn Pro Tyr Val Ile Gly
835 840 845

Ile Asp Arg Gly Glu Arg Asn Leu Leu Tyr Ile Val Val Val Asp Gly
850 855 860

Lys Gly Asn Ile Val Glu Gln Tyr Ser Leu Asn Glu Ile Ile Asn Asn
865 870 875 880

Phe Asn Gly Ile Arg Ile Lys Thr Asp Tyr His Ser Leu Leu Asp Lys
885 890 895

Lys Glu Lys Glu Arg Phe Glu Ala Arg Gln Asn Trp Thr Ser Ile Glu
900 905 910

Asn Ile Lys Glu Leu Lys Ala Gly Tyr Ile Ser Gln Val Val His Lys
915 920 925

Ile Cys Glu Leu Val Glu Lys Tyr Asp Ala Val Ile Ala Leu Glu Asp
930 935 940

Leu Asn Ser Gly Phe Lys Asn Ser Arg Val Lys Val Glu Lys Gln Val
945 950 955 960

Tyr Gln Lys Phe Glu Lys Met Leu Ile Asp Lys Leu Asn Tyr Met Val
965 970 975

Asp Lys Lys Ser Asn Pro Cys Ala Thr Gly Gly Ala Leu Lys Gly Tyr
980 985 990

Gln Ile Thr Asn Lys Phe Glu Ser Phe Lys Ser Met Ser Thr Gln Asn
995 1000 1005
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Gly

Pro

Ile

Tyr

Asn

Tyr

Asn

Lys

Ile

Ser

Ile

Asn

Glu

Phe
1010

Ser
1025

Ala
1040

Val
1055

Phe
1070

Ser
1085

Asn
1100

Glu
1115

Arg
1130

Phe
1145

Thr
1160

Ser
1175

Asn
1190

Ile

Thr

Asp

Pro

Ser

Tyr

Val

Leu

Ala

Met

Gly

Asp

Ala

Phe

Gly

Ser

Glu

Arg

Gly

Phe

Phe

Leu

Ala

Arg

Gly

Ile

Tyr

Phe

Lys

Glu

Thr

Asn

Asp

Asn

Leu

Leu

Thr

Ile

Leu

Ile

Val

Lys

Asp

Asp

Arg

Trp

Lys

Cys

Met

Asp

Phe

Pro

Pro
1015

Asn
1030

Phe
1045

Leu
1060

Ala
1075

Ile
1090

Glu
1105

Tyr
1120

Glu
1135

Ser
1150

Val
1165

Tyr
1180

Lys
1195

Leu

Ile

Phe

Asp

Arg

Glu

Gly

Gln

Leu

Asp

Asp

Asn

CBIO20-30_ST25
Ala Trp Leu Thr

Leu

Ser

Glu

Tyr

Ile

Val

Ile

Ser

Met

Phe

Ser

Ala

Page

Lys

Ser

Phe

Ile

Phe

Cys

Asn

Asp

Leu

Leu

Arg

Asp

Thr

Phe

Ala

Lys

Arg

Leu

Tyr

Lys

Gln

Ile

Asn

Ala

Ser
1020

Lys
1035

Asp
1050

Leu
1065

Lys
1080

Asn
1095

Thr
1110

Gln
1125

Ala
1140

Met
1155

Ser
1170

Tyr
1185

Asn
1200
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Lys

Tyr

Arg

Asp

Trp

Pro

Ser

Gln

Phe

Arg

Pro

Glu

Gly

Ile

Thr

Ile

Tyr

Lys

Lys

Ala

Gly

Tyr

Asn

Val

Ala

Ala

Asp

Ser

Met

Leu

Lys

Tyr

Asp

Ser

Ser

Lys

Gln

Tyr



CBIO20-30_ST25
Asn Ile Ala Arg Lys Val Leu Trp Ala Ile Gly Gln Phe Lys Lys
1205 1210 1215

Ala Glu Asp Glu Lys Leu Asp Lys Val Lys Ile Ala 1Ile Ser Asn
1220 1225 1230

Lys Glu Trp Leu Glu Tyr Ala Gln Thr Ser Val Lys
1235 1240 1245

<210> 107

<211> 1246

<212> PRT

<213> Lachnospiraceae bacterium

<400> 107
Met Leu Lys Asn Val Gly Ile Asp Arg Leu Asp Val Glu Lys Gly Arg
1 5 10 15

Lys Asn Met Ser Lys Leu Glu Lys Phe Thr Asn Cys Tyr Ser Leu Ser
20 25 30

Lys Thr Leu Arg Phe Lys Ala Ile Pro Val Gly Lys Thr Gln Glu Asn
35 40 45

Ile Asp Asn Lys Arg Leu Leu Val Glu Asp Glu Lys Arg Ala Glu Asp
50 55 60

Tyr Lys Gly Val Lys Lys Leu Leu Asp Arg Tyr Tyr Leu Ser Phe Ile
65 70 75 80

Asn Asp Val Leu His Ser Ile Lys Leu Lys Asn Leu Asn Asn Tyr Ile
85 90 95

Ser Leu Phe Arg Lys Lys Thr Arg Thr Glu Lys Glu Asn Lys Glu Leu
100 105 110

Glu Asn Leu Glu Ile Asn Leu Arg Lys Glu Ile Ala Lys Ala Phe Lys
115 120 125

Gly Asn Glu Gly Tyr Lys Ser Leu Phe Lys Lys Asp Ile Ile Glu Thr
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Ile

145

Ser

Glu

Cys

Glu

Glu

225

Glu

Ala

Leu

Pro

Leu

305

Val

Lys

130

Leu

Phe

Asn

Ile

Lys

210

Lys

Phe

Ile

Asn

Lys

290

Ser

Phe

Lys

Pro

Asn

Met

Asn

195

Val

Ile

Phe

Ile

Glu

275

Phe

Phe

Arg

Leu

Glu

Gly

Phe

180

Glu

Asp

Leu

Asn

Gly

260

Lys

Tyr

Asn

Glu

Phe

Phe

165

Ser

Asn

Ala

Asn

Phe

245

Gly

Ile

Pro

Gly

Thr

325

Lys

Leu

150

Thr

Glu

Leu

Ile

Ser

230

Val

Phe

Asn

Leu

Glu

310

Leu

Leu

135

Asp

Thr

Glu

Thr

Phe

215

Asp

Leu

Val

Leu

Tyr

295

Gly

Asn

Phe

Asp

Ala

Ala

Arg

200

Asp

Tyr

Thr

Thr

Tyr

280

Lys

Tyr

Lys

Lys
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Lys

Phe

Lys

185

Tyr

Lys

Asp

Gln

Glu

265

Asn

Gln

Thr

Asn

Asp

Thr

170

Ser

Ile

His

Val

Glu

250

Ser

Gln

Val

Ser

Ser
330

Glu

155

Gly

Thr

Ser

Glu

Glu

235

Gly

Gly

Lys

Leu

Asp

315

Glu

Asn Phe Asp
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140

Ile

Phe

Ser

Asn

Val

220

Asp

Ile

Glu

Thr

Ser

300

Glu

Ile

Glu
103

Ala

Phe

Ile

Met

205

Gln

Phe

Asp

Lys

Lys

285

Asp

Glu

Phe

Tyr

Leu

Asp

Ala

190

Asp

Glu

Phe

Val

Ile

270

Gln

Arg

Val

Ser

Ser

Val

Asn

175

Phe

Ile

Ile

Glu

Tyr

255

Lys

Lys

Glu

Leu

Ser

335

Ser

Asn

160

Arg

Arg

Phe

Lys

Gly

240

Asn

Gly

Leu

Ser

Glu

320

Ile

Ala



Gly

Ile

Asp

385

Asp

Gln

Lys

Ser

Lys

465

Val

Glu

Asp

Val

Asn

Ile

Phe

370

Asp

Asp

Leu

Glu

Ser

450

Lys

Lys

Thr

Ile

Thr

530

Pro

Phe

355

Gly

Ile

Arg

Gln

Ile

435

Glu

Asn

Ser

Asn

Leu

515

Gln

Gln

340

Val

Glu

His

Arg

Glu

420

Ile

Lys

Asp

Phe

Arg

500

Leu

Lys

Phe

Lys

Trp

Leu

Lys

405

Tyr

Ile

Leu

Ala

Glu

485

Asp

Lys

Pro

Met

Asn

Asn

Lys

390

Ser

Ala

Gln

Phe

Val

470

Asn

Glu

Val

Tyr

Gly

Gly

Val

375

Lys

Phe

Asp

Lys

Asp

455

Val

Tyr

Ser

Asp

Ser

535

Gly

Pro

360

Ile

Lys

Lys

Ala

Val

440

Ala

Ala

Ile

Phe

His

520

Lys

Trp
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345

Ala

Arg

Ala

Lys

Asp

425

Asp

Ile

Tyr
505

Ile

Asp

Ile

Asp

Val

Ile

410

Leu

Glu

Phe

Met

Ala

490

Gly

Tyr

Lys

Ser

Lys

Val

395

Gly

Ser

Ile

Val

Lys

475

Phe

Asp

Asp

Phe

Asp Lys Asp
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Thr

Trp

380

Thr

Ser

Val

Tyr

Leu

460

Asp

Phe

Phe

Ala

Lys

540

Lys
103

Ile

365

Asn

Glu

Phe

Val

Lys

445

Glu

Leu

Gly

Val

Ile

525

Leu

Glu

350

Ser

Ala

Lys

Ser

Glu

430

Val

Lys

Leu

Glu

Leu

510

Arg

Tyr

Thr

Lys

Glu

Tyr

Leu

415

Lys

Ser

Asp

Gly

495

Ala

Asn

Phe

Asp

Asp

Tyr

Glu

400

Glu

Leu

Gly

Leu

Ser

480

Lys

Tyr

Tyr

Gln

Tyr



545

Arg

Asp

Asn

Lys

Asn

625

Lys

Phe

Phe

Arg

Lys

705

Gln

Leu

Gln

Ala

Lys

Gly

Met

610

Pro

Gly

Lys

Asn

Glu

690

Lys

Ile

His

Ile

Thr

Lys

Asn

595

Leu

Ser

Asp

Asp

Phe

675

Val

Glu

Tyr

Thr

Arg

Ile

Tyr

580

Tyr

Pro

Glu

Met

Ser

660

Ser

Glu

Val

Asn

Met

740

Leu

Leu

565

Ala

Glu

Lys

Asp

Phe

645

Ile

Glu

Glu

Asp

Lys

725

Tyr

Ser

550

Arg

Lys

Lys

Val

Ile

630

Asn

Ser

Thr

Gln

Lys

710

Asp

Phe

Gly

Tyr

Cys

Ile

Phe

615

Gln

Leu

Arg

Glu

Gly

695

Leu

Phe

Lys

Gly

Gly

Leu

Asn

600

Phe

Lys

Asn

Tyr

Lys

680

Tyr

Val

Ser

Leu

Ala
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Ser

Gln

585

Ser

Ile

Asp

Pro

665

Tyr

Glu

Asp

Leu
745

Lys

570

Lys

Lys

Lys

Tyr

Cys

650

Lys

Lys

Val

Glu

Lys

730

Phe

555

Tyr

Ile

Leu

Lys

Lys

635

His

Trp

Asp

Ser

Gly

715

Ser

Asp

Glu Leu Phe

Page 89 of

Tyr

Asp

Leu

Trp

620

Asn

Lys

Ser

Ile

Phe

700

Lys

His

Glu

Met
103

Leu

Lys

Pro

605

Met

Gly

Leu

Asn

Ala

685

Glu

Leu

Gly

Asn

Arg

Ala

Asp

590

Gly

Ala

Thr

Ile

Ala

670

Gly

Ser

Tyr

Thr

Asn

750

Arg

Ile

575

Asp

Pro

Tyr

Phe

Asp

655

Tyr

Phe

Ala

Met

Pro

735

His

Ala

560

Met

Val

Asn

Tyr

Lys

640

Phe

Asp

Tyr

Ser

Phe

720

Asn

Gly

Ser



Leu

Asn

785

Val

Pro

Glu

Ile

Lys

865

Phe

Lys

Asn

Ile

Leu

945

Tyr

Lys

770

Lys

Tyr

Ile

Val

Ala

850

Gly

Asn

Glu

Ile

Cys

930

Asn

Gln

755

Lys

Asn

Lys

Ala

Arg

835

Arg

Asn

Gly

Lys

Lys

915

Glu

Ser

Lys

Glu

Pro

Asp

Ile

820

Val

Gly

Ile

Ile

Glu

900

Glu

Leu

Gly

Phe

Glu

Asp

Lys

805

Asn

Leu

Glu

Val

Arg

885

Arg

Leu

Val

Phe

Glu

Leu

Asn

790

Arg

Lys

Leu

Arg

Glu

870

Ile

Phe

Lys

Glu

Lys

950

Lys

Val

775

Pro

Phe

Cys

Lys

Asn

855

Gln

Lys

Glu

Ala

Lys

935

Asn

Met

760

Val

Lys

Ser

Pro

His

840

Leu

Tyr

Thr

Ala

Gly

920

Tyr

Ser

Leu

CBI020-30_ST25

His

Lys

Glu

Lys

825

Asp

Leu

Ser

Asp

Arg

905

Tyr

Asp

Arg

Pro

Thr

Asp

810

Asn

Asp

Tyr

Leu

Tyr

890

Gln

Ile

Ala

Val

Ala

Thr

795

Gln

Ile

Asn

Ile

Asn

875

His

Asn

Ser

Val

Lys
955

Ile Asp Lys
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Asn

780

Thr

Tyr

Phe

Pro

Val

860

Glu

Ser

Trp

Gln

Ile

940

Val

Leu

103

765

Ser

Leu

Glu

Lys

Tyr

845

Val

Ile

Leu

Thr

Val

925

Ala

Glu

Asn

Pro

Ser

Leu

Ile

830

Val

Val

Ile

Leu

Ser

910

Val

Leu

Lys

Tyr

Ile

Tyr

His

815

Asn

Ile

Asp

Asn

Asp

895

Ile

His

Ala

Gln

Met

Ala

Asp

800

Ile

Thr

Gly

Gly

Asn

880

Lys

Glu

Lys

Asp

Val

960

Val



CBI020-30_ST25
965 970 975

Asp Lys Lys Ser Asn Pro Cys Ala Thr Gly Gly Ala Leu Lys Gly Tyr
980 985 990

Gln Ile Thr Asn Lys Phe Glu Ser Phe Lys Ser Met Ser Thr Gln Asn
995 1000 1005

Gly Phe 1Ile Phe Tyr Ile Pro Ala Trp Leu Thr Ser Lys Ile Asp
1010 1015 1020

Pro Ser Thr Gly Phe Val Asn Leu Leu Lys Thr Lys Tyr Thr Ser
1025 1030 1035

Ile Ala Asp Ser Lys Lys Phe 1Ile Ser Ser Phe Asp Arg Ile Met
1040 1045 1050

Tyr Val Pro Glu Glu Asp Leu Phe Glu Phe Ala Leu Asp Tyr Lys
1055 1060 1065

Asn Phe Ser Arg Thr Asp Ala Asp Tyr Ile Lys Lys Trp Lys Leu
1070 1075 1080

Tyr Ser Tyr Gly Asn Arg Ile Arg Ile Phe Arg Asn Pro Lys Lys
1085 1090 1095

Asn Asn Val Phe Asp Trp Glu Glu Val Cys Leu Thr Ser Ala Tyr
1100 1105 1110

Lys Glu Leu Phe Asn Lys Tyr Gly Ile Asn Tyr Gln Gln Gly Asp
1115 1120 1125

Ile Arg Ala Leu Leu Cys Glu Gln Ser Asp Lys Ala Phe Tyr Ser
1130 1135 1140

Ser Phe Met Ala Leu Met Ser Leu Met Leu Gln Met Ala Asn Ser
1145 1150 1155

Ile Thr Gly Arg Thr Asp Val Asp Phe Leu Ile Ser Pro Val Lys
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116

Asn Ser
117

Glu Asn
119

Asn Ile
120

Ala Glu
122

Lys Glu
123

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

Val Gly

Arg Ile

Asn Arg
50

Arg Leu
65

Lys Ile

(%]

Asp Gly Ile
5

Ala Ile Leu
(%]

Ala Arg Lys
5

Asp Glu Lys
0

Trp Leu Glu
5

108

1121

PRT

Streptococcus

108

Asp Leu Val
5

Ile Leu Asn
20

Phe Pro Ala
35

Gln Gly Arg

Asn Arg Leu

Ser Ile Asn
85

CBI020-30_ST25

1165

1170

Phe Tyr Asp Ser Arg Asn Tyr

1180

1185

Pro Lys Asn Ala Asp Ala Asn

1195

1200

Val Leu Trp Ala Ile Gly Gln

1210

1215

Leu Asp Lys Val Lys Ile Ala

1225

1230

Tyr Ala Gln Thr Ser Val Lys

1240

thermophilus

Leu Gly Leu Asp

Lys Val Thr Gly
25

Ala Gln Ala Glu
40

Arg Leu Thr Arg
55

Phe Glu Glu Ser
70

Leu Asn Pro Tyr

Ile Gly
10

Glu Ile

Asn Asn

Arg Lys

Gly Leu

75

Gln Leu
99

1245

Ile Gly

Ile His

Leu Val
45

Lys His
60

Ile Thr

Arg Val
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Glu

Gly

Phe

Ile

His

Ser

Lys

30

Arg

Arg

Asp

Lys

Ala Gln

Ala Tyr

Lys Lys

Ser Asn

Val

15

Asn

Arg

Arg

Phe

Gly
95

Gly

Ser

Thr

Val

Thr

80

Leu



Thr

Val

Asn

Gln

145

Thr

Lys

Ala

Asp

Tyr

225

Tyr

Gly

Tyr

Val

Asp

Lys

Ser

130

Leu

Tyr

His

Leu

Glu

210

Tyr

Arg

Lys

Thr

Pro
290

Glu

His

115

Ser

Glu

Gly

Arg

Arg

195

Phe

His

Thr

Cys

Ala

275

Thr

Leu

100

Arg

Ile

Thr

Gln

Leu

180

Ile

Ile

Gly

Ser

Thr

260

Gln

Glu

Ser

Gly

Gly

Lys

Leu

165

Ile

Leu

Asn

Pro

Gly

245

Phe

Glu

Thr

Asn

Ile

Asp

Thr

150

Arg

Asn

Gln

Arg

Gly

230

Glu

Tyr

Phe

Lys

Glu

Ser

Tyr

135

Pro

Gly

Val

Thr

Tyr

215

Asn

Thr

Pro

Asn

Lys
295

Glu

Tyr

120

Ala

Gly

Asp

Phe

Gln

200

Leu

Glu

Leu

Asp

Leu

280

Leu
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Leu

105

Leu

Gln

Gln

Phe

Pro

185

Gln

Glu

Lys

Asp

Glu

265

Leu

Ser

Phe

Asp

Ile

Ile

Thr

170

Thr

Glu

Ile

Ser

Asn

250

Phe

Asn

Lys

Ile

Asp

Val

Gln

155

Val

Ser

Phe

Leu

Arg

235

Ile

Arg

Asp

Glu
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Ala

Ala

Lys

140

Leu

Glu

Ala

Asn

Thr

220

Thr

Phe

Ala

Leu

Gln
300

103

Leu

Ser

125

Glu

Glu

Lys

Tyr

Pro

205

Gly

Asp

Gly

Ala

Asn

285

Lys

Lys

110

Asp

Asn

Arg

Asp

Arg

190

Gln

Lys

Tyr

Ile

Lys

270

Asn

Asn

Asn

Asp

Ser

Tyr

Gly

175

Ser

Ile

Arg

Gly

Leu

255

Ala

Leu

Gln

Met

Gly

Lys

Gln

160

Lys

Glu

Thr

Lys

Arg

240

Ile

Ser

Thr

Ile



Ile

305

Lys

Tyr

Tyr

Arg

Arg

385

Phe

Ser

Met

Ile

Thr

465

Val

Ile

Asn

Tyr

Arg

Arg

Glu

370

Glu

Ser

Ser

Glu

Leu

450

Lys

Val

Lys

Tyr

Ile

Ile

Lys

355

Thr

Gly

Gln

Ile

Leu

435

Thr

Tyr

Ala

Glu

Val

Ala

Asp

340

Met

Leu

Ile

Lys

Phe

420

Ile

Arg

Ile

Lys

Tyr
500

Lys

Lys

325

Lys

Lys

Asp

Gln

Gln

405

Gly

Pro

Leu

Asp

Ser

485

Gly

Asn

310

Leu

Ser

Thr

Lys

Glu

390

Val

Lys

Glu

Gly

Glu

470

Val

Asp

Glu

Leu

Gly

Leu

Leu

375

Ala

Asp

Gly

Leu

Lys

455

Lys

Arg

Phe

Lys

Ser

Lys

Glu

360

Ala

Leu

Glu

Trp

Tyr

440

Gln

Leu

Gln

Asp
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Ala

Cys

Ala

345

Thr

Tyr

Glu

Leu

His

425

Glu

Lys

Leu

Ala

Asn
505

Met

Asp

330

Glu

Leu

Val

His

Val

410

Asn

Thr

Thr

Thr

Ile

490

Ile

Gly

315

Val

Ile

Asp

Leu

Glu

395

Gln

Phe

Ser

Thr

Glu

475

Lys

Val
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Pro

Ala

His

Ile

Thr

380

Phe

Phe

Ser

Glu

Ser

460

Glu

Ile

Ile

103

Ala

Asp

Thr

Glu

365

Leu

Ala

Arg

Val

Glu

445

Ser

Ile

Val

Glu

Lys

Ile

Phe

350

Gln

Asn

Asp

Lys

Lys

430

Gln

Ser

Tyr

Asn

Met
510

Leu

Lys

335

Glu

Met

Thr

Gly

Ala

415

Leu

Met

Asn

Asn

Ala

495

Ala

Phe

320

Gly

Ala

Asp

Glu

Ser

400

Asn

Met

Thr

Lys

Pro

480

Ala

Arg



Glu

Ala

Tyr

545

Gln

Leu

Asn

Asp

Lys

625

Trp

Ser

Phe

Tyr

His
705

Thr

Asn

530

Asn

Leu

Tyr

Gln

Ser

610

Gly

Ser

Asn

Asp

Ala

690

Lys

Asn

515

Lys

Gly

Ala

Thr

Phe

595

Leu

Gln

Phe

Lys

Val

675

Ser

Ile

Glu

Asp

Lys

Thr

Gly

580

Glu

Ala

Arg

Arg

Lys

660

Arg

Arg

Asp

Asp

Glu

Ala

Lys

565

Lys

Val

Asn

Thr

Glu

645

Lys

Lys

Val

Thr

Asp

Lys

Glu

550

Ile

Thr

Asp

Lys

Pro

630

Leu

Glu

Lys

Val

Lys
710

Glu

Asp

535

Leu

Arg

Ile

His

Val

615

Tyr

Lys

Tyr

Phe

Leu

695

Val

Lys

520

Ala

Pro

Leu

Ser

Ile

600

Leu

Gln

Ala

Leu

Ile

680

Asn

Ser
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Lys

Ala

His

Trp

Ile

585

Leu

Val

Ala

Phe

Leu

665

Glu

Ala

Val

Ala

Met

Ser

His

570

His

Pro

Tyr

Leu

Val

650

Thr

Arg

Leu

Val

Ile

Leu

Val

555

Gln

Asp

Leu

Ala

Asp

635

Arg

Glu

Asn

Gln

Arg
715
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Gln

Lys

540

Phe

Gln

Leu

Ser

Thr

620

Ser

Glu

Glu

Leu

Glu

700

Gly

103

Lys

525

Ala

His

Gly

Ile

Ile

605

Ala

Met

Ser

Asp

Val

685

His

Gln

Ile

Ala

Gly

Glu

Asn

590

Thr

Asn

Asp

Lys

Ile

670

Asp

Phe

Phe

Gln

Asn

His

Arg

575

Asn

Phe

Gln

Asp

Thr

655

Ser

Thr

Arg

Thr

Lys

Gln

Lys

560

Cys

Ser

Asp

Glu

Ala

640

Leu

Lys

Arg

Ala

Ser
720



Gln

His

Leu

Leu

Glu

785

Ser

Lys

Ala

Ile

Tyr

865

Thr

Gln

Tyr

Leu

His

Trp

Leu

770

Ser

Lys

Phe

Lys

Lys

850

Lys

Phe

Ile

Lys

Arg

Ala

Lys

755

Asp

Val

Glu

Asn

Val

835

Asp

Lys

Glu

Asn

Glu
915

Arg

Val

740

Lys

Ile

Phe

Phe

Arg

820

Gly

Ile

Asp

Lys

Glu

900

Glu

His

725

Asp

Gln

Glu

Lys

Glu

805

Lys

Lys

Tyr

Lys

Val

885

Lys

His

Trp

Ala

Lys

Thr

Ala

790

Asp

Ile

Asp

Thr

Ser

870

Ile

Gly

Gly

Gly

Leu

Asn

Gly

775

Pro

Ser

Ser

Lys

Gln

855

Lys

Glu

Lys

Tyr
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Ile Glu

Ile Ile
745

Thr Leu
760

Glu Leu

Tyr Gln

Ile Leu

Asp Ala
825

Ala Asp
840

Asp Gly

Phe Leu

Pro Ile

Glu Vval

905

Ile Arg
920

Lys

730

Ala

Val

Ile

His

Phe

810

Thr

Glu

Tyr

Met

Leu

890

Pro

Lys

Thr

Ala

Ser

Ser

Phe

795

Ser

Ile

Thr

Asp

Tyr

875

Glu

Cys

Tyr
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Arg

Ser

Tyr

Asp

780

Val

Tyr

Tyr

Tyr

Ala

860

Arg

Asn

Asn

Ser

103

Asp

Ser

Ser

765

Asp

Asp

Gln

Ala

Val

845

Phe

His

Tyr

Pro

Lys
925

Thr

Gln

750

Glu

Glu

Thr

Val

Thr

830

Leu

Met

Asp

Pro

Phe

910

Lys

Tyr

735

Leu

Asp

Tyr

Leu

Asp

815

Arg

Lys

Pro

Asn

895

Leu

Gly

His

Asn

Gln

Lys

Lys

800

Ser

Gln

Lys

Ile

Gln

880

Lys

Lys

Asn
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Gly Pro Glu Ile Lys Ser Leu Lys Tyr Tyr Asp Ser Lys Leu Gly Asn
930 935 940

His Ile Asp Ile Thr Pro Lys Asp Ser Asn Asn Lys Val Val Leu Gln
945 950 955 960

Ser Val Ser Pro Trp Arg Ala Asp Val Tyr Phe Asn Lys Thr Thr Gly
965 970 975

Lys Tyr Glu Ile Leu Gly Leu Lys Tyr Ala Asp Leu Gln Phe Glu Lys
980 985 990

Gly Thr Gly Thr Tyr Lys Ile Ser Gln Glu Lys Tyr Asn Asp Ile Lys
995 1000 1005

Lys Lys Glu Gly Val Asp Ser Asp Ser Glu Phe Lys Phe Thr Leu
1010 1015 1020

Tyr Lys Asn Asp Leu Leu Leu Val Lys Asp Thr Glu Thr Lys Glu
1025 1030 1035

Gln GIn Leu Phe Arg Phe Leu Ser Arg Thr Met Pro Lys Gln Lys
1040 1045 1050

His Tyr Val Glu Leu Lys Pro Tyr Asp Lys Gln Lys Phe Glu Gly
1055 1060 1065

Gly Glu Ala Leu Ile Lys Val Leu Gly Asn Val Ala Asn Ser Gly
1070 1075 1080

Gln Cys Lys Lys Gly Leu Gly Lys Ser Asn Ile Ser 1Ile Tyr Lys
1085 1090 1095

Val Arg Thr Asp Val Leu Gly Asn Gln His Ile Ile Lys Asn Glu
1100 1105 1110

Gly Asp Lys Pro Lys Leu Asp Phe
1115 1120
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<210>
<211>
<212>
<213>

<400>

109
1121
PRT

CBI020-30_ST25

Streptococcus thermophilus

109

Met Ser Asp Leu

1

Val

Arg

Asn

Arg

65

Lys

Thr

Val

Asn

Gln

145

Thr

Gly

Ile

Arg

50

Leu

Ile

Asp

Lys

Ser

130

Leu

Tyr

Ile

Phe

35

Gln

Asn

Ser

Glu

His

115

Ser

Glu

Gly

Leu

20

Pro

Gly

Arg

Ile

Leu

100

Arg

Ile

Thr

Gln

Val

Asn

Ala

Arg

Leu

Asn

85

Ser

Gly

Gly

Lys

Leu
165

Leu

Lys

Ala

Arg

Phe

70

Leu

Asn

Ile

Asp

Thr

150

Arg

Gly

Val

Gln

Leu

55

Glu

Asn

Glu

Ser

Tyr

135

Pro

Gly

Leu

Thr

Ala

40

Thr

Glu

Pro

Glu

Tyr

120

Ala

Gly

Asp

Ala

Gly

25

Glu

Arg

Ser

Tyr

Leu

105

Leu

Gln

Gln

Phe

Ile

10

Glu

Asn

Arg

Gly

Gln

90

Phe

Asp

Ile

Ile

Thr
170

Gly

Ile

Asn

Lys

Leu

75

Leu

Ile

Asp

Val

Gln

155

Val
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Ile

Ile

Leu

Lys

60

Ile

Arg

Ala

Ala

Lys

140

Leu

Glu

103

Gly

His

Val

45

His

Thr

Val

Leu

Ser

125

Glu

Glu

Lys

Ser

Lys

30

Arg

Arg

Asp

Lys

Lys

110

Asp

Asn

Arg

Asp

Val

15

Asn

Arg

Arg

Phe

Gly

95

Asn

Asp

Ser

Tyr

Gly
175

Gly

Ser

Thr

Val

Thr

80

Leu

Met

Gly

Lys

Gln

160

Lys



Lys

Ala

Asp

Tyr

225

Tyr

Gly

Tyr

Val

Ile

305

Lys

Tyr

Tyr

Arg

His

Leu

Glu

210

Tyr

Arg

Lys

Thr

Pro

290

Asn

Tyr

Arg

Arg

Glu
370

Arg

Arg

195

Phe

His

Thr

Cys

Ala

275

Thr

Tyr

Ile

Ile

Lys

355

Thr

Leu

180

Ile

Ile

Gly

Ser

Thr

260

Gln

Glu

Val

Ala

Asp

340

Met

Leu

Ile

Leu

Asn

Pro

Gly

245

Phe

Glu

Thr

Lys

Lys

325

Lys

Lys

Asp

Asn

Gln

Arg

Gly

230

Glu

Tyr

Phe

Asn

310

Leu

Ser

Thr

Lys

Val

Thr

Tyr

215

Asn

Thr

Pro

Asn

Lys

295

Glu

Leu

Gly

Leu

Leu
375

Phe

Gln

200

Leu

Glu

Leu

Asp

Leu

280

Leu

Lys

Ser

Lys

Glu

360

Ala
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Pro

185

Gln

Glu

Lys

Asp

Glu

265

Leu

Ser

Ala

Cys

Ala

345

Thr

Tyr

Thr Ser Ala

Glu

Ile

Ser

Asn

250

Phe

Asn

Lys

Met

Asp

330

Glu

Leu

Val

Phe

Leu

Arg

235

Ile

Arg

Asp

Glu

Gly

315

Val

Ile

Asp

Leu

Page 99 of

Asn

Thr

220

Thr

Phe

Ala

Leu

Gln

300

Pro

Ala

His

Ile

Thr
380

103

Tyr

Pro

205

Gly

Asp

Gly

Ala

Asn

285

Lys

Ala

Asp

Thr

Glu

365

Leu

Arg

190

Gln

Lys

Tyr

Ile

Lys

270

Asn

Asn

Lys

Ile

Phe

350

Gln

Asn

Ser

Ile

Arg

Gly

Leu

255

Ala

Leu

Gln

Leu

Lys

335

Glu

Met

Thr

Glu

Thr

Lys

Arg

240

Ile

Ser

Thr

Ile

Phe

320

Gly

Ala

Asp

Glu



Arg

385

Phe

Ser

Met

Ile

Thr

465

Val

Ile

Glu

Ala

Tyr

545

Gln

Leu

Glu

Ser

Ser

Glu

Leu

450

Lys

Val

Lys

Thr

Asn

530

Asn

Leu

Tyr

Gly

Gln

Ile

Leu

435

Thr

Tyr

Ala

Glu

Asn

515

Lys

Gly

Ala

Thr

Ile

Lys

Phe

420

Ile

Arg

Ile

Lys

Tyr

500

Glu

Asp

Lys

Thr

Gly
580

Gln

Gln

405

Gly

Pro

Leu

Asp

Ser

485

Gly

Asp

Glu

Ala

Lys

565

Lys

Glu

390

Val

Lys

Glu

Gly

Glu

470

Val

Asp

Asp

Lys

Glu

550

Ile

Thr

Ala

Asp

Gly

Leu

Lys

455

Lys

Arg

Phe

Glu

Asp

535

Leu

Arg

Ile

Leu

Glu

Trp

Tyr

440

Gln

Leu

Gln

Asp

Lys

520

Ala

Pro

Leu

Ser
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Glu

Leu

His

425

Glu

Lys

Leu

Ala

Asn

505

Lys

Ala

His

Trp

Ile
585
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His

Val

410

Asn

Thr

Thr

Thr

Ile

490

Ile

Ala

Met

Ser

His

570

His

Glu Phe
395

Gln Phe

Phe Ser

Ser Glu

Thr Ser
460

Glu Glu
475

Lys Ile

Val Ile

Ile Gln

Leu Lys

540

Val Phe
555

Gln Gln

Asp Leu

Ala

Arg

Val

Glu

445

Ser

Ile

Val

Glu

Lys

525

Ala

His

Gly

Ile

Asp

Lys

Lys

430

Gln

Ser

Tyr

Asn

Met

510

Ile

Ala

Gly

Glu

Asn
590

Gly

Ala

415

Leu

Met

Asn

Asn

Ala

495

Ala

Gln

Asn

His

Arg

575

Asn

Ser

400

Asn

Met

Thr

Lys

Pro

480

Ala

Arg

Lys

Gln

Lys

560

Cys

Ser



Asn

Asp

Lys

625

Trp

Ser

Phe

Tyr

His

705

Gln

His

Leu

Leu

Glu
785

Gln

Ser

610

Gly

Ser

Asn

Asp

Ala

690

Lys

Leu

His

Trp

Leu

770

Ser

Phe
595

Leu

Gln

Phe

Lys

Val

675

Ser

Ile

Arg

Ala

Lys

755

Asp

Val

Glu

Ala

Arg

Arg

Lys

660

Arg

Arg

Asp

Arg

Val

740

Lys

Ile

Phe

Val

Asn

Thr

Glu

645

Lys

Lys

Val

Thr

His

725

Asp

Gln

Glu

Lys

Asp

Lys

Pro

630

Leu

Glu

Lys

Val

Lys

710

Trp

Ala

Lys

Thr

Ala
790

Ala

Val

615

Tyr

Lys

Tyr

Phe

Leu

695

Val

Gly

Leu

Asn

Gly

775

Pro

Ile

600

Leu

Gln

Ala

Leu

Ile

680

Asn

Ser

Ile

Ile

Thr

760

Glu

Tyr
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Leu Pro Leu Ser

Val

Ala

Phe

Leu

665

Glu

Ala

Val

Glu

Ile

745

Leu

Leu

Gln
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Tyr

Leu

Val

650

Thr

Arg

Leu

Val

Lys

730

Ala

Val

Ile

His

Ala

Asp

635

Arg

Glu

Asn

Gln

Arg

715

Thr

Ala

Ser

Ser

Phe
795

Thr

620

Ser

Glu

Glu

Leu

Glu

700

Gly

Arg

Ser

Tyr

Asp

780

Val

Ile

605

Ala

Met

Ser

Asp

Val

685

His

Gln

Asp

Ser

Ser

765

Asp

Asp

Thr

Asn

Asp

Lys

Ile

670

Asp

Phe

Phe

Thr

Gln

750

Glu

Glu

Thr

Phe

Gln

Asp

Thr

655

Ser

Thr

Arg

Thr

Tyr

735

Leu

Asp

Tyr

Leu

Asp

Glu

Ala

640

Leu

Lys

Arg

Ala

Ser

720

His

Asn

Gln

Lys

Lys
800
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Ser Lys Glu Phe Glu Asp Ser Ile Leu Phe Ser Tyr Gln Val Asp Ser
805 810 815

Lys Phe Asn Arg Lys Ile Ser Asp Ala Thr Ile Tyr Ala Thr Arg Gln
820 825 830

Ala Lys Val Gly Lys Asp Lys Ala Asp Glu Thr Tyr Val Leu Gly Lys
835 840 845

Ile Lys Asp Ile Tyr Thr Gln Asp Gly Tyr Asp Ala Phe Met Lys Ile
850 855 860

Tyr Lys Lys Asp Lys Ser Lys Phe Leu Met Tyr Arg His Asp Pro Gln
865 870 875 880

Thr Phe Glu Lys Val Ile Glu Pro Ile Leu Glu Asn Tyr Pro Asn Lys
885 890 895

Gln Ile Asn Glu Lys Gly Lys Glu Val Pro Cys Asn Pro Phe Leu Lys
900 905 910

Tyr Lys Glu Glu His Gly Tyr Ile Arg Lys Tyr Ser Lys Lys Gly Asn
915 920 925

Gly Pro Glu Ile Lys Ser Leu Lys Tyr Tyr Asp Ser Lys Leu Gly Asn
930 935 940

His Ile Asp Ile Thr Pro Lys Asp Ser Asn Asn Lys Val Val Leu Gln
945 950 955 960

Ser Val Ser Pro Trp Arg Ala Asp Val Tyr Phe Asn Lys Thr Thr Gly
965 970 975

Lys Tyr Glu Ile Leu Gly Leu Lys Tyr Ala Asp Leu Gln Phe Glu Lys
980 985 990

Gly Thr Gly Thr Tyr Lys Ile Ser Gln Glu Lys Tyr Asn Asp Ile Lys
995 1000 1005
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Lys

Tyr

Gln

His

Gly

Gln

Val

Gly

Lys
1010

Lys
1025

Gln
1040

Tyr
1055

Glu
1070

Cys
1085

Arg
1100

Asp
1115

Glu

Asn

Leu

Val

Ala

Lys

Thr

Lys

Gly

Asp

Phe

Glu

Leu

Lys

Asp

Pro

Val

Leu

Arg

Leu

Ile

Gly

Val

Lys

Asp

Leu

Phe

Lys

Lys

Leu

Leu

Leu

Ser
1015

Leu
1030

Leu
1045

Pro
1060

Val
1075

Gly
1090

Gly
1105

Asp
1120
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Asp Ser Glu Phe

Val

Ser

Tyr

Leu

Lys

Asn

Phe

Lys

Asp

Thr

Arg Thr Met

Asp

Gly

Ser

Gln

Lys

Asn

Asn

His

Gln

Val

Ile

Ile

Lys
1020

Glu
1035

Pro
1050

Lys
1065

Ala
1080

Ser
1095

Ile
1110
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Phe

Thr

Lys

Phe

Asn

Ile

Lys

Thr

Lys

Gln

Glu

Ser

Tyr

Asn

Leu

Glu

Lys

Gly

Gly

Lys

Glu



