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<160> 33
<170>
<216> 1

<211> 465
<212> DNA
<213>

<400> 1
atggaaaaga

agcggtgtgg
cgtaacagcg
aaaattgctc
cccgaagggc
gagttggatc
ggttgtggct
gaagaaggta
<210> 2

<211>

<212>
<213>

PRT

<400> 2

154

aattaccccg
cggtatcggc
gcaatcagcg
agcgtattgg
atacgttaag
ggcgcattca

gcctttcgeg

ccggcgeacg

PatentIn version 3.5

Escherichia coli

cattaaagcg
gctgcatttc
gcgatataaa
cattccgctg
tgcgaaagag
taccttagtg
cagtgattgc

cttgctggaa

Escherichia coli

ctgctaaccc
tatgaaagta
cgtgatgtgt
gcgaccattg
tggaaacagc
gcgectgegtg
ccgttgecgta

gatgaacaaa

ccggcgaagt
aagggttgat
tgcgatatgt
gtgaagcgtt
tttcgtccca
acgaactgga

acccgggcga

actaa

ggcgaaacgc
taccagtatc
tgcaattatc
tggcgtgttg
atggcgagaa
cggatgtatt

ccgcttagga

Met Glu Lys Lys Leu Pro Arg Ile Lys Ala Leu Leu Thr Pro Gly Glu

1

5

10

15

Val Ala Lys Arg Ser Gly Val Ala Val Ser Ala Leu His Phe Tyr Glu

20

25

30

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

60

120

180

240

300

360

420

465



35

Tyr Lys

50

Arg

Arg Ile

65

Gly

Pro Glu Gly

Gln Trp Arg

Glu
115

Arg Asp

Asp Cys Pro

130

Gly Ala

145

Arg

<210> 3

<211> 648
<212> DNA
<213>

<400> 3
atggcacgaa

ctacgtcttt
gctggegtta
gagatctggg
ttccctggceg
gtgacagaag
ggagaaatgg

atagaacaaa

cgtcgcgcag

Asp Val

Ile

Pro

Thr
85

His

Glu
100

Glu
Leu Asp
Leu

Arg

Leu Leu

Leu

Leu

70

Leu

Leu

Gly

Asn

Glu

40

Arg
55

Tyr

Ala Thr

Ser Ala
Asp

Arg

Ile
120

Cys

Pro
135

Gly

Asp Glu

150

aaaccaaaca
tctcacagca
cgcgeggtgc
aactgtcaga
atccactctc
aacggcgtcg
ctgttgtgca
cgttaaaaca

caattattat

Escherichia coli

agaagcgcaa
gggggtatca
aatctactgg
atccaatatt
agtattaaga
attattgatg
acaggcacaa
ttgtattgaa

gcgeggctat

Val Ala Ile

Ile Glu

75

Gly

Glu
90

Lys Trp

Arg Ile His

105

Gly Cys Gly

Asp Arg Leu

Gln Asn

gaaacgcgcc
tccacctcgc
cattttaaag
ggtgaactag
gagatattaa
gagattatat
cgtaatctct
gcgaaaatgt

atttccggcc

45

Ile
60

Lys Ile

Ala Phe Gly

Lys Gln Leu

Thr Val

110

Leu

Leu Ser

125

Cys

Gly Glu Glu

140

aacacatcct
tgggcgagat
acaagtcgga
agcttgagta
ttcatgttct
tccacaaatg
gtctggaaag
tgcctgecgga

tgatggaaaa

Ala Gln

Val Leu

80

Ser Ser

95

Ala Leu

Arg Ser

Gly Thr

cgatgtggct
tgcaaaagca
tttgttcagt
tcaggcaaaa
tgaatccacg
cgaatttgtc
ttatgaccgt
tttaatgacg

ctggctcttt

60

120

180

240

300

360

420

480

540



gccccgcaat cttttgatct taaaaaagaa gcccgcgatt acgttgccat cttactggag 600
atgtatctcc tgtgccccac gcttcgtaat cctgccacta acgaataa 648
<210> 4

<211> 215

<212> PRT

<213> Escherichia coli

<400> 4

Met Ala Arg Lys Thr Lys Gln Glu Ala Gln Glu Thr Arg Gln His Ile

1 5 10 15

Leu Asp Val Ala Leu Arg Leu Phe Ser Gln Gln Gly Val Ser Ser Thr
20 25 30

Ser Leu Gly Glu Ile Ala Lys Ala Ala Gly Val Thr Arg Gly Ala Ile
35 40 45

Tyr Trp His Phe Lys Asp Lys Ser Asp Leu Phe Ser Glu Ile Trp Glu
50 55 60

Leu Ser Glu Ser Asn Ile Gly Glu Leu Glu Leu Glu Tyr Gln Ala Lys
65 70 75 80

Phe Pro Gly Asp Pro Leu Ser Val Leu Arg Glu Ile Leu Ile His Val
85 90 95

Leu Glu Ser Thr Val Thr Glu Glu Arg Arg Arg Leu Leu Met Glu Ile
100 105 110

Ile Phe His Lys Cys Glu Phe Val Gly Glu Met Ala Val Val Gln Gln
115 120 125

Ala Gln Arg Asn Leu Cys Leu Glu Ser Tyr Asp Arg Ile Glu Gln Thr
130 135 140

Leu Lys His Cys Ile Glu Ala Lys Met Leu Pro Ala Asp Leu Met Thr
145 150 155 160

Arg Arg Ala Ala Ile Ile Met Arg Gly Tyr Ile Ser Gly Leu Met Glu



165

170

175

Asn Trp Leu Phe Ala Pro Gln Ser Phe Asp Leu Lys Lys Glu Ala Arg

Asp Tyr Val Ala Ile Leu
195

Arg Asn Pro Ala Thr Asn

210

<210> 5

<211> 867
<212> DNA
<213>

<400> 5
acgacggatc

atcttctgcc
tggcatgcac
ataggtaaac
gccatctgcc
atcctgactc
gccgagaaaa
cagcgaacag
tttgtgctct
ccattcagga
ggtaaatgtc
agtcaggcgt
agcatggcca
cgccgctaca
gtcgcgaata

<210> 6
<211> 289

180

ggaatcagca
gggtagtatc
gttccgtata
atcacatatt
tgatcctggg
ggacgcgttt
tcgtgccaga
gagtagctct
ggcatagtga
gaacggcggt
tgttgagagt
agtgcgaccg
gtgacatctt
ttgtcgagcg

atgccggcect

200

Glu
215

Escherichia coli

gttcacagcg
gctcaatatc
ccgtcaggat
cgeccgecectg
ctaacgcggt
cattcaggcc
actgataacg
gggtaacacc
attcacccag
aaagtgcagg
cgaagcggta
ccgatttcga
taaacattct

acaggggctg

gatccat

185

tagattaatt
ctgaccttta
aaactcctgc
cagcatcacc
ggtatagaat
gtagagcacc
catttcatgg
aatcagcggc
gcgtageggc
agtctgggca
ttgcagcgceg
caaacgacga
ctgtaagtgc

atccagatga

190

205

gggcgatctc
cggcgcecgtca
acgccggttc

ggatgccccg

acctcttgct
ggcggaatgg
cggaaatcag
gtatcttcca
gggcgaatac
aactgcttct
atgtccagaa
gcacgaatat
cacttggaat

ccttccagcc

Leu Glu Met Tyr Leu Leu Cys Pro Thr Leu

ccgectttggc
ggttgagcat
ccagaccttc
tcagtacata
cgtcgtcettt
tcggecgegtt
agatttgctc
gggtgacaaa
caaaggcgct
tgaatgcgcg
tcggacgcgc
acgcgccaat
aacctgcttt

agattaaaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

867



<212>
<213>

<400>

PRT
Escherichia coli

Met Asp Gln

1

His

Tyr

Ala

Ala

65

Arg

Ala

Gly

Lys

Tyr

145

Tyr

Val

Glu

Leu

Ser

Ile

50

Leu

Phe

Gln

Ile

Phe

130

Ser

Gln

Leu

Gln

Asp

Lys

35

Gly

Arg

Asp

Thr

Arg

115

Val

Cys

Phe

Tyr

Glu

Ala

Gln

20

Trp

Ala

Leu

Ser

Pro

100

Pro

Thr

Ser

Trp

Gly

180

Val

Gly

Pro

His

Tyr

Thr

Gln

85

Ala

Pro

Leu

Leu

His

165

Leu

Phe

Ile

Leu

Leu

Ile

Ala

70

Gln

Leu

Leu

Glu

Glu

150

Asp

Asn

Tyr

Ile

Ser

Gln

Arg

55

Arg

Thr

Tyr

Arg

Asp

135

Gln

Phe

Glu

Thr

Arg

Leu

Arg

40

Ala

Pro

Phe

Arg

Leu

120

Thr

Ile

Leu

Thr

Thr

Asp

Asp

25

Met

Arg

Ile

Thr

Arg

105

Gly

Pro

Ser

Gly

Arg

185

Ala

Leu

10

Asn

Phe

Arg

Leu

Arg

90

Ser

Glu

Leu

Asp

Asn

170

Pro

Leu

Leu

Val

Lys

Leu

Asp

75

Ala

Pro

Phe

Ile

Phe

155

Ala

Ser

Ala

Ile

Ala

Asp

Ser

60

Ile

Phe

Glu

Thr

Gly

140

Arg

Pro

Gln

Gln

Trp

Ala

Val

45

Lys

Ala

Lys

Trp

Met

125

Val

His

Thr

Asp

Asp

Leu

Lys

30

Thr

Ser

Leu

Lys

Ser

110

Pro

Thr

Glu

Ile

Lys

190

Gln

Glu

15

Ala

Gly

Ala

Gln

Gln

95

Ala

Glu

Gln

Met

Pro

175

Asp

Ala

Gly

Gly

His

Val

Tyr

80

Phe

Phe

His

Ser

Arg

160

Pro

Asp

Asp



195

Gly Tyr Val

210

Val
225

Met Phe

Leu Thr Vval

Lys Gly Gln

Gly Asp Arg

275

Arg

<210> 7

<211> 432
<212> DNA
<213>

<400> 7
gtgaaaagta

gttaatcaga
gcacagttta
aaaaaggtat
aaaggctggg
accaccggceg
caagaattaa
aaagtcctgc
<210> 8

<211> 144

<212> PRT
<213>

Leu Thr

Thr Tyr

Gly His

Glu Gly

200

Pro
215

Leu

230

Tyr Gly

245

Asp Ile

260

Pro Ile

ccagcgatct
agaaagatcg
aggtgctctg
tgtcggtcga
tggaaaggtt
gcgcggcaat

caaaaaacct

cg

Thr Cys

Glu Arg

Asn Leu

Met

Tyr

Arg
280

Escherichia coli

gttcaatgaa
cctgcttaac
ctctatccgc
cctgggagca
gccgaacccg

atgtgaacaa

gacggcggac

Escherichia coli

Val Met Leu

Gly Thr Gly

235

Met
250

Pro Leu

Tyr Pro Ala

265

Cys Glu Leu

attattccat
gagtatctgt
tgcgeggegt
ctgacccgta
aatgacaagc

tgccatcaat

gaagtggcaa

205

Gln
220

Gly Gly Glu Tyr

Val Gln Glu Phe Ile

240

Asn Leu Thr Arg Arg

255

Glu Ala

270

Asp Lys Ala

Ile
285

Leu Pro Ile Arg

tgggtcgctt aatccatatg
ctccgctgga tattaccgceg
gtattactcc ggttgaactg
tgctggatcg cctggtctgt
gcggegtact ggtaaaactt
tagttggcca ggacctgcac

cacttgagta tttgcttaag

60

120

180

240

300

360

420

432



<400> 8

Met Lys Ser Thr Ser Asp Leu Phe

1 5

Leu Ile His Met Val Asn Gln Lys

20

Leu Ser Pro Leu Asp Ile Thr Ala

35

40

Ile Arg Cys Ala Ala Cys Ile Thr

50

55

Ser Val Asp Leu Gly Ala Leu Thr

65 70

Lys Gly Trp Val Glu Arg Leu Pro

85

Leu Val Lys Leu Thr Thr Gly Gly

100

Gln Leu Val Gly Gln Asp Leu His

115

120

Ala Asp Glu Val Ala Thr Leu Glu

130

<210> 9
<211> 3150
<212> DNA

135

<213> Escherichia coli

<400> 9
atgcctaatt tctttatcga

ttggcagggg ggctggegat
ccggcagtaa cgatctccgc
gtgacacagg ttatcgaaca

aacagtgact ccacgggtac

tcgcccgatt

Asn

Lys

25

Ala

Pro

Arg

Asn

Ala

105

Gln

Tyr

Glu

10

Asp

Gln

Val

Met

Pro

90

Ala

Glu

Leu

Ile

Arg

Phe

Glu

Leu

75

Asn

Ile

Leu

Leu

tttgcgtggg

cctcaaactg ccggtggcegc

ctcctacccc
gaatatgaac

cgtgcagatc

ggcgctgatg

ggtatcgata

accctgacct

Ile Pro Leu Gly Arg
15

Leu Leu Asn Glu Tyr
30

Lys Val Leu Cys Ser
45

Leu Lys Lys Val Leu
60

Asp Arg Leu Val Cys
80

Asp Lys Arg Gly Val
95

Cys Glu Gln Cys His
110

Thr Lys Asn Leu Thr
125

Lys Lys Val Leu Pro
140

tgatcgccat tatcatcatg
aatatcctac gattgcaccg
cgaaaacagt gcaggacacg
acctgatgta catgtcctct

ttgagtctgg tactgatgcg

60

120

180

240

300



gatatcgcgc
gaagttcagc
ggcgttatca
aatatgaaag
cagtacgcga
gttgatgtca
ggtacgccgc
acctctactg
ctgctgcgtg
tttaacggcc
gataccgctg
ctgaaaattg
gttaaaacgc
aacttccgceg
gccgtecttg
gccatcggcec
gcggaagaag
gctctggtcg
ggttctactg

tcggtactgg

gccaaaggcg
gagaagagca
tacctggtgc
agctccttct
ggtgcaacgc
aaagaaaaga

ggtcagaata

aggttcaggt
agcaaggggt
acaccgatgg
atgccatcag
tgcgtatctg
ttaccgccat
cggtgaaagg
aagagttcgg
acgtcgcgaa
aaccggcttc
cggcaatccg
tttacccata
tggtcgaagc
cgacgttgat
ccgectttgg
tgttggtgga
gtttgccgcc
gtatcgcgat
gtgctatcta
tggcgttgat
atcacgggga
cgcaccacta
tgtatctgat
tgccagatga
aggaacgtac
acaacgttga

ccggtattgc

gcagaacaaa
gagcgttgag
caccatgacg
ccgtacgtcg
gatgaacccg
caaagcgcag
ccaacagctt
caaaatcctg
gattgagctg
cggtctgggsg
tgctgaactg
cgacaccacg
gatcatcctc
tccgaccatt
cttctcgata
tgacgccatc
aaaagaagct
ggtactgtcg
tcgtcagttc
cctgactcca
aggtaaaaaa
caccgacagc
catcgtggtc
ggaccagggc
acagaaagtg
gtcggtgttc

gttcgtttcc

ctgcagctgg
aaatcatcca
caggaggata
ggcgtggetyg
aatgagctga
aacgcccagg
aacgcctcta
ctgaaagtga
ggtggtgaga
atcaagctgg
gcgaagatgg
ccgttcgtga
gtgttcctgg
gccgtaccgg
aacacgctaa
gttgtggtag
acccgtaagt
gcggtattcg
tctattacca
gctctttgtg
ggcttcttcg
gtaggcggta
ggcatggcct
gtgtttatga
ctcaatgagg
gccgttaacg

ttgaaggact

cgatgccgtt
gcagcttcct
tctccgacta
atgttcagtt
acaaattcca
ttgcggeges
ttattgctca
atcaggatgg
actacgacat
cgaccggtgc
aaccgttctt
aaatctctat
ttatgtatct
tggtattgct
caatgttcgg
aaaacgttga
cgatggggca
taccgatggc
ttgtttcagc
ccaccatgct
gctggtttaa
ttctgcgcag
atctgttcgt
ccatggttca
taacgcatta

gcttcggett

gggccgatcg

gctgccgcaa
gatggttgtc
cgtggeggceg
gttcggttca
gctaacgccg
tcagctcggt
gacgcgtctg
ttcccgegtg
catcgcagag
aaacgcgctg
cccgtcgggt
tcacgaagtg
gttcctgcag
cgggaccttt
gatggtgctc
gcgtgttatg
gattcagggc
cttctttggc
aatggcgctg
gaaaccgatt
ccgcatgttc
tacggggcegt
gcgtctgcca
gctgccagca
ctatctgacc
tgcgggacgt

tccgggcgaa

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



gaaaacaaag
gcgatggttt
gactttgagc
cagttgcttg
ctggaagata
gtttctatca
gactttatcg
atgctgccgg
ttctcggegt
ggcctgccat
atggagctga
gggatgtcct
ttgattgtcg
gttatgctgg
ctgaccaatg
aacgcgatcc
attgaagcga
gcgtttatcc
aacgcagtag
ttcgttccgg
gagcacagcc
<210>
<211>

<212>
<213>

10
1049
PRT

<400> 10

ttgaagcgat
tcgcctttaa
tgattgacca
cagaagcagc
ccccgecagtt
acgacattaa
accgcggtcg
atgatatcgg
tctcctcttc
ccatggaaat
tggaacaact
atcaggaacg
tgttcctgtg
tcgttccgcet
acgtttactt
ttatcgtcga
cgcttgatgc
tcggecgttat
gtaccggtgt
tattctttgt

atactgtcga

taccatgcgt
cctgcccgcea
ggctggectt
gaagcaccct
taagattgat
caccactctg
tgtgaagaaa
cgactggtat
tcgttgggag
cttaggccag
ggcgagcaaa
tctctccggce
tctggeggeg
gggggttatc
ccaggtaggc
attcgccaaa
ggtgcggatg
gccgctggtt
aatgggcggsg
ggtggttcgc

tcatcattga

Escherichia coli

gcaacacgcg
atcgtggaac
ggtcacgaaa
gatatgttga
atcgaccagg
ggcgctgcat
gtttatgtca
gttcgtgctg
tacggttcgc
geggeaccegsg
ctgcctaccg
aaccaggcac
ctgtacgaga
ggtgcgttgc
ctgctcacaa
gacttgatgg
cgtttacgtc
atcagtactg
atggtgaccg

cgccgcttta

ctttctcgca
tgggtactgc
aactgactca
ccagcgtacg
aaaaagcgca
ggegeescag
tgtcagaagc
ctgatggtca
cgcgtctgga
gtaaaagtac
gtgttggcta
cttcactgta
gctggtcgat
tggctgccac
ccattgggtt
ataaagaagg
cgatcctgat
gtgctggttc
caacggtact

gccgcaagaa

aatcaaagat
aaccggcttt
ggcgcgtaac
tccaaacggt
ggcgetgggt
ctatgtgaac
gaaataccgt
gatggtgcca
acgttacaac
cggtgaagca
tgactggacg
cgcgatttcg
tccgttctcc
cttccgtggc
gtcggcgaag
taaaggtctg
gacctcgctg
cggcgegeag
ggcaatcttc

tgaagatatc

Met Pro Asn Phe Phe Ile Asp Arg Pro Ile Phe Ala Trp Val Ile Ala

1

5

10

15

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3150



Ile

Ala

Tyr

Ile

65

Asn

Gly

Leu

Val

Thr

145

Asn

Leu

Leu

Ala

Val

Ile

Gln

Pro

50

Glu

Ser

Thr

Ala

Glu

130

Asp

Met

Phe

Asn

Gln

210

Lys

Ile

Tyr

35

Gly

Gln

Asp

Asp

Met

115

Lys

Gly

Lys

Gly

Lys

195

Asn

Gly

Met

20

Pro

Ala

Asn

Ser

Ala

100

Pro

Ser

Thr

Asp

Ser

180

Phe

Ala

Gln

Leu

Thr

Asp

Met

Thr

85

Asp

Leu

Ser

Met

Ala

165

Gln

Gln

Gln

Gln

Ala

Ile

Ala

Asn

70

Gly

Ile

Leu

Ser

Thr

150

Ile

Tyr

Leu

Val

Leu

Gly

Ala

Lys

55

Gly

Thr

Ala

Pro

Ser

135

Gln

Ser

Ala

Thr

Ala

215

Asn

Gly

Pro

40

Thr

Ile

Val

Gln

Gln

120

Phe

Glu

Arg

Met

Pro

200

Ala

Ala

Leu

25

Pro

Val

Asp

Gln

Val

105

Glu

Leu

Asp

Thr

Arg

185

Val

Gly

Ser

Ala

Ala

Gln

Asn

Ile

90

Gln

Val

Met

Ile

Ser

170

Ile

Asp

Gln

Ile

Ile

Val

Asp

Leu

75

Thr

Val

Gln

Val

Ser

155

Gly

Trp

Val

Leu

Ile

Leu

Thr

Thr

60

Met

Leu

Gln

Gln

Val

140

Asp

Val

Met

Ile

Gly

220

Ala

Lys

Ile

45

Val

Tyr

Thr

Asn

Gln

125

Gly

Tyr

Gly

Asn

Thr

205

Gly

Gln

Leu

30

Ser

Thr

Met

Phe

Lys

110

Gly

Val

Val

Asp

Pro

190

Ala

Thr

Thr

Pro

Ala

Gln

Ser

Glu

95

Leu

Val

Ile

Ala

Val

175

Asn

Ile

Pro

Arg

Val

Ser

Val

Ser

80

Ser

Gln

Ser

Asn

Ala

160

Gln

Glu

Lys

Pro

Leu



225

Thr

Gly

Glu

Leu

Ala

305

Leu

Ile

Leu

Thr

Ala

385

Ala

Glu

Lys

Ser

Ser

Asn

Gly

290

Ile

Lys

His

Val

Ile

370

Phe

Ile

Arg

Ser

Thr

Arg

Tyr

275

Ile

Arg

Ile

Glu

Met

355

Ala

Gly

Gly

Val

Met
435

Glu

Val

260

Asp

Lys

Ala

Val

Val

340

Tyr

Val

Phe

Leu

Met

420

Gly

Glu

245

Leu

Ile

Leu

Glu

Tyr

325

Val

Leu

Pro

Ser

Leu

405

Ala

Gln

230

Phe

Leu

Ile

Ala

Leu

310

Pro

Lys

Phe

Val

Ile

390

Val

Glu

Ile

Gly

Arg

Ala

Thr

295

Ala

Tyr

Thr

Leu

Val

375

Asn

Asp

Glu

Gln

Lys

Asp

Glu

280

Gly

Lys

Asp

Leu

Gln

360

Leu

Thr

Asp

Gly

Gly
440

Ile

Val

265

Phe

Ala

Met

Thr

Val

345

Asn

Leu

Leu

Ala

Leu

425

Ala

Leu

250

Ala

Asn

Asn

Glu

Thr

330

Glu

Phe

Gly

Thr

Ile

410

Pro

Leu

235

Leu

Lys

Gly

Ala

Pro

315

Pro

Ala

Arg

Thr

Met

395

Val

Pro

Val

Lys

Ile

Gln

Leu

300

Phe

Phe

Ile

Ala

Phe

380

Phe

Val

Lys

Gly

Val

Glu

Pro

285

Asp

Phe

Val

Ile

Thr

365

Ala

Gly

Val

Glu

Ile
445

Asn

Leu

270

Ala

Thr

Pro

Lys

Leu

350

Leu

Val

Met

Glu

Ala

430

Ala

Gln

255

Ser

Ala

Ser

Ile

335

Val

Ile

Leu

Val

Asn

415

Thr

Met

240

Asp

Gly

Gly

Ala

Gly

320

Ser

Phe

Pro

Ala

Leu

400

Val

Arg

Val



Leu

Ala

465

Ser

Leu

Phe

Asp

Tyr

545

Ser

Gln

Glu

Val

Gly

625

Glu

Gln

Ser

450

Ile

Val

Lys

Gly

Ser

530

Leu

Ser

Leu

Val

Phe

610

Ile

Asn

Ile

Ala

Tyr

Leu

Pro

Trp

515

Val

Ile

Phe

Pro

Thr

595

Ala

Ala

Lys

Lys

Val

Arg

Val

Ile

500

Phe

Gly

Ile

Leu

Ala

580

His

Val

Phe

Val

Asp

Phe

Gln

Ala

485

Ala

Asn

Gly

Val

Pro

565

Gly

Tyr

Asn

Val

Glu

645

Ala

Val

Phe

470

Leu

Lys

Arg

Ile

Val

550

Asp

Ala

Tyr

Gly

Ser

630

Ala

Met

Pro

455

Ser

Ile

Gly

Met

Leu

535

Gly

Glu

Thr

Leu

Phe

615

Leu

Ile

Val

Met

Ile

Leu

Asp

Phe

520

Arg

Met

Asp

Gln

Thr

600

Gly

Lys

Thr

Phe

Ala

Thr

Thr

His

505

Glu

Ser

Ala

Gln

Glu

585

Lys

Phe

Asp

Met

Ala

Phe

Ile

Pro

490

Gly

Lys

Thr

Tyr

Gly

570

Arg

Glu

Ala

Trp

Arg

650

Phe

Phe

Val

475

Ala

Glu

Ser

Gly

Leu

555

Val

Thr

Lys

Gly

Ala

635

Ala

Asn

Gly

460

Ser

Leu

Gly

Thr

Arg

540

Phe

Phe

Gln

Asn

Arg

620

Asp

Thr

Leu

Gly

Ala

Cys

Lys

His

525

Tyr

Val

Met

Lys

Asn

605

Gly

Arg

Arg

Pro

Ser

Met

Ala

Lys

510

His

Leu

Arg

Thr

Val

590

Val

Gln

Pro

Ala

Ala

Thr

Ala

Thr

495

Tyr

Val

Leu

Met

575

Leu

Glu

Asn

Gly

Phe

655

Ile

Gly

Leu

480

Met

Phe

Thr

Leu

Pro

560

Val

Asn

Ser

Thr

Glu

640

Ser

Val



Glu

Gly

Glu

705

Leu

Gln

Ala

Lys

Asp

785

Phe

Glu

Pro

Ser

Gln
865

Leu

Leu

690

Ala

Glu

Ala

Trp

Lys

770

Ile

Ser

Arg

Gly

Lys

850

Glu

Gly

675

Gly

Ala

Asp

Leu

Gly

755

Val

Gly

Ala

Tyr

Lys

835

Leu

Arg

660

Thr

His

Lys

Thr

Gly

740

Gly

Tyr

Asp

Phe

Asn

820

Ser

Pro

Leu

Ala

Glu

His

Pro

725

Val

Ser

Val

Trp

Ser

805

Gly

Thr

Thr

Ser

Thr

Lys

Pro

710

Gln

Ser

Tyr

Met

Tyr

790

Ser

Leu

Gly

Gly

Gly
870

Gly

Leu

695

Asp

Phe

Ile

Val

Ser

775

Val

Ser

Pro

Glu

Val

855

Asn

Phe

680

Thr

Met

Lys

Asn

Asn

760

Glu

Arg

Arg

Ser

Ala

840

Gly

Gln

665

Asp

Gln

Leu

Ile

Asp

745

Asp

Ala

Ala

Trp

Met

825

Met

Tyr

Ala

Phe

Ala

Thr

Asp

730

Ile

Phe

Lys

Ala

Glu

810

Glu

Glu

Asp

Pro

Glu

Arg

Ser

715

Ile

Asn

Ile

Tyr

Asp

795

Tyr

Ile

Leu

Trp

Ser
875

Leu

Asn

700

Val

Asp

Thr

Asp

Arg

780

Gly

Gly

Leu

Met

Thr

860

Leu

Ile

685

Gln

Arg

Gln

Thr

Arg

765

Met

Gln

Ser

Gly

Glu

845

Gly

Tyr

670

Asp

Leu

Pro

Glu

Leu

750

Gly

Leu

Met

Pro

Gln

830

Gln

Met

Ala

Gln

Leu

Asn

Lys

735

Gly

Arg

Pro

Val

Arg

815

Ala

Leu

Ser

Ile

Ala

Ala

Gly

720

Ala

Ala

Val

Asp

Pro

800

Leu

Ala

Ala

Tyr

Ser
880



Leu

Ile

Leu

Val

Ile

945

Ile

Met

Thr

Gly

Val

Asp

Ile

Pro

Leu

Gly

930

Val

Glu

Thr

Gly

Gly Met Val Thr Ala Thr

101

Phe
102

Ile
104

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

<400>

atgagtaaga cactgaacat tatctggcaa tatttacgcg ctttcgtcct gatttatgcc

tgcctgtatg caggcatttt cattgcttcc ctgctaccgg taaccattcc gggcagcatc

Val

Phe

Ala

915

Leu

Glu

Ala

Ser

Ala
995

0

Val

Ser

900

Ala

Leu

Phe

Thr

Leu

980

Gly

Phe

885

Val

Thr

Thr

Ala

Leu

965

Ala

Ser

Leu

Met

Phe

Thr

Lys

950

Asp

Phe

Gly

Cys

Leu

Arg

Ile

935

Asp

Ala

Ile

Ala

Leu

Val

Gly

920

Gly

Leu

Val

Leu

Gln

Ala

Val

905

Leu

Leu

Met

Arg

Gly
985

Asn Ala Val Gly Thr

1000

Ala

890

Pro

Thr

Ser

Asp

Met

970

Val

Leu

Leu

Asn

Ala

Lys

955

Arg

Met

Tyr

Gly

Asp

Lys

940

Glu

Leu

Pro

Glu

Val

Val

925

Asn

Gly

Arg

Leu

Ser

Ile

910

Tyr

Ala

Lys

Pro

Val
990

Gly Val Met

1005

Val Leu Ala Ile Phe

1015

1020

Phe val Val val Arg Arg Arg Phe Ser Arg
1030

5

Glu His Ser His Thr

0

11
399
DNA

Escherichia coli

11

1035

Val Asp His His

1045

Trp

895

Gly

Phe

Ile

Gly

Ile

975

Ile

Ser

Ala

Gln

Leu

Leu

960

Leu

Ser

Phe Val Pro

Lys Asn Glu

60

120



atcgggatgc
aatccggggt
ggcgtcatgc
gcagtcagta
gaacgtaaag
<210> 12

<211> 132
<212> PRT

tgatcctgtt
gctacgtact
aatattttga
cgctggtggt

tcgtaggtca

<213> Escherichia coli

<400> 12
Met Ser Lys
1

Leu Ile Tyr

Pro Val Thr
35

Leu Leu Ala
50

Tyr Val Leu
65

Gly Val Met

Val Vval Ser

Trp Ser Ser
115

Gly Ser Glu
130

Thr

Ala

20

Ile

Leu

Ile

Gln

Cys

100

Gln

Glu

Leu

Cys

Pro

Gln

Arg

Tyr

85

Ala

Leu

Asn

Leu

Gly

Ile

Tyr

70

Phe

Val

Val

Ile

Tyr

Ser

Leu

55

Met

Asp

Ser

His

gattcgctat

tttgctccgce

gaaaggatca

Ile

Ala

Ile

40

Pro

Ala

Leu

Thr

Gly
120

tgtcctgctg gccttgcaaa

atggcgctat

gcacagtttg

ttttctggtg gtgagctgga

gaagaatga

Trp

Gly

25

Ile

Ala

Leu

Leu

Leu

105

Glu

Gln

10

Ile

Gly

Lys

Leu

Arg

90

Val

Arg

Tyr

Phe

Met

Trp

Phe

75

Ala

Val

Lys

ttcttccggec aaaatgggtc
tgtttgtgcc gattggcgta
gcccggtagt ggtttcctgt

gttcgcaact ggtacacggt

Leu Arg Ala Phe Val
15

Ile Ala Ser Leu Leu
30

Leu Ile Leu Phe Val
45

Val Asn Pro Gly Cys
60

Val Pro Ile Gly Val
80

Gln Phe Gly Pro Val
95

Phe Leu Val Vval Ser
110

Val Val Gly Gln Lys
125

180

240

300

360

399



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

13
1101
DNA

<400> 13
atgcgaggga

ggcgggttat

tcctgccact

cagaaaggga
ttatttgcta
gacagtgacg
ttaaaagcca
gcctcgcaaa
tgtatcgatt
gcggegceatg
cctttcaaaa
gtcgttgatg
agtgaaaaca
gaaggtatca
tggcgtcagg
ctatggcaat
gcecgecgacc
accagcatga
gatattaccg
<210>
<211>

<212>
<213>

14
366
PRT

<400> 14

aaaaacgcat
tgctggcgca
cgatgagtaa
tacgtgcgga
aattaaaggc
ataagttcga
ctgactctgc
gtgaatctgc
gtcataaagg
agctggaaag
cttctcacat
ccagtggcaa
cgctctacct
aggcgctcac
cgtctttaca
acgctgaaaa
attacaccgt
gcgaaaacga

agaaacagtg

Escherichia coli

tgggttattg
aaaagtctta
accttttgag
atgtgccgat
atctaaagat
agctcatcgc
aacgtgccgt
gcagaaaatg
cattgcccat
tcaggccgct
aggcgagctg
acagccgatc
ggcggcaggt
tgtaaacggg
gggtgegett
acttgacgat
caatgcgtgg
actggacatt

a

Escherichia coli

tttttgctga
cataaaacgt
gaatatcagg
tgccatattc
atttatcatg
caggaaatgg
agttgccatt
cataacaaag
tttccgccag
acttcagtta
gctaccgtga
gttctgttgc
caacggctgg

gaatggcagg

accgatcccg
acctattgcg
ccgtccattg

ttaacgcggt

tagcggttgt
cggatacagc
gaactgtcca
caaagtcagg
aatttgttag
ccgaaacagt
cttttgatgc
cacaaaagga
aaataaaaat
ctaatggcgc
atcctggaac
agggttatca
cgctagccac
ctgacgaata
cattagcgga
ctggttgtca
ccaaaggaat

atttccagta

ggttggtggc
attttgecctt
cttttcgaac
gatggattat
cggcaaaata
atggaaagaa
catggatatt
cagcgaaacc
ggatgacaac
acatatttat
cgatctcacc
aatgcagggc
attaagtgaa
cggcaatcaa
ccgtaaaccg
tgcccctatt

gggggcacga

CaacgccCaaa

Met Arg Gly Lys Lys Arg Ile Gly Leu Leu Phe Leu Leu Ile Ala Val

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1101



Val

Thr

Phe

Arg

65

Leu

Ser

Met

Cys

Glu

145

Cys

Met

Val

Glu

Val

Ser

Glu

50

Ala

Phe

Gly

Ala

Arg

130

Ser

Ile

Asp

Thr

Leu
210

Gly

Asp

35

Glu

Glu

Ala

Lys

Glu

115

Ser

Ala

Asp

Asp

Asn

195

Ala

Gly

20

Thr

Tyr

Cys

Lys

Ile

100

Thr

Cys

Gln

Cys

Asn

180

Gly

Thr

Gly

Ala

Gln

Ala

Leu

85

Asp

Val

His

Lys

His

165

Ala

Ala

Val

Gly

Phe

Gly

Asp

70

Lys

Ser

Trp

Ser

Met

150

Lys

Ala

His

Asn

Leu

Cys

Thr

55

Cys

Ala

Asp

Lys

Phe

135

His

Gly

His

Ile

Pro
215

Leu

Leu

40

Val

His

Ser

Asp

Glu

120

Asp

Asn

Ile

Glu

Tyr

200

Gly

Leu

25

Ser

His

Ile

Lys

Lys

105

Leu

Ala

Lys

Ala

Leu

185

Pro

Thr

10

Ala

Cys

Phe

Pro

Asp

90

Phe

Lys

Met

Ala

His

170

Glu

Phe

Asp

Gln

His

Ser

Lys

75

Ile

Glu

Ala

Asp

Gln

155

Phe

Ser

Lys

Leu

Lys

Ser

Asn

60

Ser

Tyr

Ala

Thr

Ile

140

Lys

Pro

Gln

Thr

Thr
220

Val

Met

45

Gln

Gly

His

His

Asp

125

Ala

Asp

Pro

Ala

Ser

205

Val

Leu

30

Ser

Lys

Met

Glu

Arg

110

Ser

Ser

Ser

Glu

Ala

190

His

Val

15

His

Lys

Gly

Asp

Phe

95

Gln

Ala

Gln

Glu

Ile

175

Thr

Ile

Asp

Lys

Pro

Ile

Tyr

80

Val

Glu

Thr

Ser

Thr

160

Lys

Ser

Gly

Ala



Ser
225

Gly Lys

Ser Glu Asn

Thr Leu Ser

Gln Ala Asp

275

Ala Leu Thr

290

Ala
305

Glu Lys

Ala Ala Asp

Met Gly Ala

Phe
355

Arg Tyr

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

15
972
DNA

<400> 15

atggaaacga
ccgcgctact
ccaaagttcc
agctcacgcc
gaacgcgaag

gctgagttgg

Gln Pro

Ile

Val Leu

230

Thr Leu

245

Glu
260

Glu
Glu Tyr
Pro

Asp

Leu Asp

Tyr

Gly

Gly

Ala

Asp

Leu Ala

Ile Lys

Gln
280

Asn

Leu Ala

295

Thr Tyr

310

His Tyr

325

Arg Thr

340

Gln Tyr

aaaaaaataa
ggggagcatg
gtgatcccat
gtcgtgcgtt
cgattgttga

caatacgcgg

Thr

Ser

Asn

Val Asn

Met Ser

Ala Lys

360

Escherichia coli

tagcgaatac
gctgggegta
tctggcacgg
aatcaatctg
tgagatgttt

gccggagaaa

Leu Gln Gly

235

Ala Gly GIln

250

Ala
265

Leu Thr

Trp Arg Gln

Asp Arg Lys

Cys Ala Gly

315

Ala Trp Pro

330

Glu
345

Asn Glu

Asp Ile Thr

attcctgagt
gcagcgatgg
ctgggacgtt
tcgctctgcet
gccaccgegc

attcagccgc

Tyr Gln Met

Arg Leu Ala

Val Asn Gly

270

Ala Ser Leu

285

Pro Leu

300

Trp

Cys His Ala

Ser Ile Ala

Ile
350

Leu Asp

Glu Lys Gln

365

ttgataaatc
cgggtatcgc
ttgccggacg
ttccagaacg
cgcaagcgat

gcgttgactg

Gln Gly

240

Leu Ala

255

Glu Trp

Gln Gly
Gln

Tyr

Ile
320

Pro

Lys
335

Gly

Leu Thr

ctttcgccac
tttaacgccg
actgggaaaa
tagtgaagct
ggcaatgatg

gcaagggctg

60

120

180

240

300

360



gagatcatcg

tgggccgtcg
ttccataatc
ggcggtegtc
gggtactggg
gatttctttg
cgtgcgegeg
caggtgcgcc
atgaatgaag
aaattgctga
cccatcaaat
<210>
<211>

<212>
<213>

16
323
PRT

<400> 16

Met Glu Thr
1

Ser Phe Arg

Met Ala Gly

35

Ala Arg Leu

50

Arg Ala Leu

65

Glu Arg Glu

aagagatgcg
atattcctgc
agggcaaccc
tgcatgcgag
gatattattt
ccacctataa
ttgtaccgct
caccgatgga
aagtcgagat
aaactcgcaa

aad

Lys Lys

His Pro

20

Ile Ala

Gly Arg

Ile Asn

Ala Ile

85

Asn

Arg

Leu

Phe

Leu

70

Val

gcgtaataac
catgctgatg
ggtttttgat
aaatgacggt
acccgatcag
agcgacgttg
gtttccgatt
tgatctgtta

ttttgttggt

accgggcgaa

Escherichia coli

Asn Ser

Tyr Trp

Thr Pro

40

Ala
55

Gly
Leu

Ser

Asp Glu

gagaaagtta
gcctcgcaag
tatgtctgga
attaaaccat
gatcatggcc
cccgcgattg
tatgatggca
gaggcggatg
ccgcgaccag

atccagccgt

Glu Tyr Ile

10

Gly Ala

25

Trp

Pro Lys Phe

Arg Leu Gly

Phe Pro

75

Cys

Met Phe

90

Ala

tctttctggt
ggcagaaaat
acacggtgceg
tcatccagtc
cagagcacag
gtcgtttgat
agacgcatcg
atcatacgat
aacaatacac

ataagcgcaa

Pro Glu Phe

Val
30

Leu Gly

Arg Asp Pro

45

Lys Ser Ser

60

Glu Arg Ser

Thr Ala Pro

gccgcacggt
ggcagcgatg
tcgtcgettt
ggtacgtcag
cgaatttgtg
gaaagtgtgc
tctgacgatt
tgcgeggegg
ctggatacta

agatctttat

Asp
15

Lys

Ala Ala

Ile Leu

Arg Arg

Glu Ala

80

Gln
95

Ala

420

480

540

600

660

720

780

840

900

960

972



Met

Pro

Asn

Ile

145

Phe

Arg

Pro

Asp

Thr

225

Arg

Arg

Asp

Val

Thr

Ala

Arg

Asn

130

Pro

His

Arg

Phe

Gln

210

Tyr

Ala

Leu

Asp

Gly

290

Arg

Met

Val

115

Glu

Ala

Asn

Arg

Ile

195

Asp

Lys

Arg

Thr

His

275

Pro

Lys

Met

100

Asp

Lys

Met

Gln

Phe

180

Gln

His

Ala

Val

Ile

260

Thr

Arg

Pro

Ala

Trp

Val

Leu

Gly

165

Gly

Ser

Gly

Thr

Val

245

Gln

Ile

Pro

Gly

Glu

Gln

Ile

Met

150

Asn

Gly

Val

Pro

Leu

230

Pro

Val

Ala

Glu

Glu

Leu

Gly

Phe

135

Ala

Pro

Arg

Arg

Glu

215

Pro

Leu

Arg

Arg

Gln

295

Ile

Ala

Leu

120

Leu

Ser

Val

Leu

Gln

200

His

Ala

Phe

Pro

Arg

280

Tyr

Gln

Ile

105

Glu

Val

Gln

Phe

His

185

Gly

Ser

Ile

Pro

Pro

265

Met

Thr

Pro

Arg

Ile

Pro

Gly

Asp

170

Ala

Tyr

Glu

Gly

Ile

250

Met

Asn

Trp

Tyr

Gly

Ile

His

Gln

155

Tyr

Arg

Trp

Phe

Arg

235

Tyr

Asp

Glu

Ile

Lys

Pro

Glu

Gly

140

Lys

Val

Asn

Gly

Val

220

Leu

Asp

Asp

Glu

Leu

300

Arg

Glu

Glu

125

Trp

Met

Trp

Asp

Tyr

205

Asp

Met

Gly

Leu

Val

285

Lys

Lys

Lys

110

Met

Ala

Ala

Asn

Gly

190

Tyr

Phe

Lys

Lys

Leu

270

Glu

Leu

Asp

Ile

Arg

Val

Ala

Thr

175

Ile

Leu

Phe

Val

Thr

255

Glu

Ile

Leu

Leu

Gln

Arg

Asp

Met

160

Val

Lys

Pro

Ala

Cys

240

His

Ala

Phe

Lys

Tyr



305

Pro Ile Lys

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

17
1917
DNA

<400> 17
atgggtaaaa
ggcaccactc
gcctataccc
aacccgcaaa
gaagtacagc
gcatgggtcg
aaaaaaatga
accgtaccgg
gctggtetgg
ctggacaaag
gatatttcta
accaacggtg
gttgaagaat
cgcctgaaag
gttaacctgc
actcgtgcga
aaagttgcac
ggtggtcaga
ccgcgtaaag
gttctgactg

atcgaaacca

310

taattggtat
ctcgecgtgcet
aggatggtga
acactctgtt
gtgatgtttc
aagttaaagg
agaaaaccgc
catactttaa
aagtaaaacg
gcactggcaa
ttatcgaaat
atacccacct
tcaagaaaga
aagcggcaga
catacatcac
aactggaaag
tgcaggacgc
ctcgtatgcc
acgttaaccc
gtgacgtaaa

tgggcggtgt

Escherichia coli

cgacctgggt
ggagaacgcc
aactctagtt
tgcgattaaa
catcatgccg
ccagaaaatg
tgaagattac
cgatgctcag
tatcatcaac
ccgtactatc
cgacgaagtt
ggggggtgaa
tcagggcatt
aaaagcgaaa
tgcagacgcg
cctggttgaa
tggcctgtcc
aatggttcag
ggacgaagct
agacgtactg

gatgacgacg

315

actaccaact
gaaggcgatc
ggtcagcegg
cgcctgattg
ttcaaaatta
gcaccgecgc
ctgggtgaac
cgtcaggcaa
gaaccgaccg
gcggtttatg
gacggcgaaa
gacttcgaca
gacctgcgca
atcgaactgt
accggtccga
gatctggtaa
gtatctgata
aagaaagttg
gtagcaatcg
ctgctggacg

ctgatcgcga

cttgtgtagc
gcaccacgcc
ctaaacgtca
gtcgccgett
ttgctgctga
agatttctgc
cggtaactga
ccaaagacgc
cagctgecgct
acctgggtgg
aaaccttcga
gccgtctgat
acgatccgct
cttccgctca
aacacatgaa
accgttccat
tcgacgacgt
ctgagttctt
gtgctgctgt
ttaccccgct

aaaacaccac

320

gattatggat
ttctatcatt
ggcagtgacg
ccaggacgaa
taacggcgac
tgaagtgctg
agctgttatc
aggccgtatc
ggcttacggt
tggtactttc
agttctggca
caactatctg
ggcaatgcag
gcagaccgac
catcaaagtg
tgagccgctg
tatcctcgtt
tggtaaagag
tcagggtggt
gtctctgggt

tatcccgacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aagcacagcc
ctgcagggtg
ggtatcaacc
gacggtatcc
atcaaggctt
gctaacgccg
catctgctgc
gacaaaactg
aaagccgcta

atcgcccagc

gcgaaagatg

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

18
638
PRT

<400> 18
Met Gly Lys
1

Ala Ile Met

Thr
35

Asp Arg

Val
50

Leu

Thr
65

Leu Phe

Glu Val Gln

aggtgttctc
aacgtaaacg
cggcaccgceg
tgcacgtttc
cttctggtct
aagctgaccg
acagcacccg
ctatcgagtc
tcgaagcgaa
agcaacatgc

acgatgttgt

Ile Ile

Asp Th

20

Gly

Thr Pro Se

Gln Pro Al

Ala Ile

Ly
70

Arg Asp Va

85

taccgctgaa
tgcggctgat
cggcatgccg
cgcgaaagat
gaacgaagat
taagtttgaa
taagcaggtt
tgcgctgact
aatgcaggaa
ccagcagcag

cgacgctgaa

Escherichia coli

y Ile Asp

r Thr Pro

r Ile Ile

40

a Lys
55

Arg
Leu

s Arg

1 Ser Ile

gacaaccagt
aacaaatctc
cagatcgaag
aaaaacagcg
gaaatccaga
gagctggtac

gaagaagcag

gcactggaaa

ctggcacagg
actgccggtg

tttgaagaag

Leu Gly Thr

10

Arg Val Leu

25

Ala Tyr Thr

Gln Ala Vval

Ile Gly Arg

75

Met Pro Phe

90

ctgcggtaac
tgggtcagtt
ttaccttcga
gtaaagagca
aaatggtacg
agactcgcaa
gcgacaaact
ctgctctgaa
tttcccagaa
ctgatgcttc

tcaaagacaa

Thr Asn Ser

Glu Ala

30

Asn

Gln Asp

45

Gly

Thr
60

Asn Pro

Arg Phe Gln

Lys Ile Ile

catccatgtg
caacctagat
tatcgatgct
gaagatcacc
cgacgcagaa
ccagggcgac
gccggctgac
aggtgaagac
actgatggaa
tgcaaacaac

aaaataa

Cys Vval

15

Glu Gly

Glu Thr
Gln

Asn

Glu
80

Asp

Ala
95

Ala

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1917



Asp

Pro

Asp

Tyr

145

Ala

Leu

Tyr

Glu

Thr

225

Val

Leu

Leu

Asp

Leu

Asn

Gln

Tyr

130

Phe

Gly

Ala

Asp

Val

210

His

Glu

Ala

Ser

Ala

290

Glu

Gly

Ile

115

Leu

Asn

Leu

Tyr

Leu

195

Asp

Leu

Glu

Met

Ser

275

Thr

Ser

Asp

100

Ser

Gly

Asp

Glu

Gly

180

Gly

Gly

Gly

Phe

Gln

260

Ala

Gly

Leu

Ala

Ala

Glu

Ala

Val

165

Leu

Gly

Glu

Gly

Lys

245

Arg

Gln

Pro

Val

Trp

Glu

Pro

Gln

150

Lys

Asp

Gly

Lys

Glu

230

Lys

Leu

Gln

Lys

Glu

Val

Val

Val

135

Arg

Arg

Lys

Thr

Thr

215

Asp

Asp

Lys

Thr

His

295

Asp

Glu

Leu

120

Thr

Gln

Ile

Gly

Phe

200

Phe

Phe

Gln

Glu

Asp

280

Met

Leu

Val

105

Lys

Glu

Ala

Ile

Thr

185

Asp

Glu

Asp

Gly

Ala

265

Val

Asn

Val

Lys

Lys

Ala

Thr

Asn

170

Gly

Ile

Val

Ser

Ile

250

Ala

Asn

Ile

Asn

Gly

Met

Val

Lys

155

Glu

Asn

Ser

Leu

Arg

235

Asp

Glu

Leu

Lys

Arg

Gln

Lys

Ile

140

Asp

Pro

Arg

Ile

Ala

220

Leu

Leu

Lys

Pro

Val

300

Ser

Lys

Lys

125

Thr

Ala

Thr

Thr

Ile

205

Thr

Ile

Arg

Ala

Tyr

285

Thr

Ile

Met

110

Thr

Val

Gly

Ala

Ile

190

Glu

Asn

Asn

Asn

Lys

270

Ile

Arg

Glu

Ala

Ala

Pro

Arg

Ala

175

Ala

Ile

Gly

Tyr

Asp

255

Ile

Thr

Ala

Pro

Pro

Glu

Ala

Ile

160

Ala

Val

Asp

Asp

Leu

240

Pro

Glu

Ala

Lys

Leu



305

Lys

Val

Val

Glu

Asp

385

Ile

Thr

Gln

Ala

Ala

465

Asp

Gln

Gln

Val

Ile

Ala

Ala

370

Val

Glu

Ile

Ser

Asp

450

Pro

Gly

Lys

Lys

Ala

Leu

Glu

355

Val

Lys

Thr

Pro

Ala

435

Asn

Arg

Ile

Ile

Met
515

Leu

Val

340

Phe

Ala

Asp

Met

Thr

420

Val

Lys

Gly

Leu

Thr

500

Val

Gln

325

Gly

Phe

Ile

Val

Gly

405

Lys

Thr

Ser

Met

His

485

Ile

Arg

310

Asp

Gly

Gly

Gly

Leu

390

Gly

His

Ile

Leu

Pro

470

Val

Lys

Asp

Ala

Gln

Lys

Ala

375

Leu

Val

Ser

His

Gly

455

Gln

Ser

Ala

Ala

Gly

Thr

Glu

360

Ala

Leu

Met

Gln

Val

440

Gln

Ile

Ala

Ser

Glu
520

Leu

Arg

345

Pro

Val

Asp

Thr

Val

425

Leu

Phe

Glu

Lys

Ser

505

Ala

Ser

330

Met

Arg

Gln

Val

Thr

410

Phe

Gln

Asn

Val

Asp

490

Gly

Asn

315

Val

Pro

Lys

Gly

Thr

395

Leu

Ser

Gly

Leu

Thr

475

Lys

Leu

Ala

Ser

Met

Asp

Gly

380

Pro

Ile

Thr

Glu

Asp

460

Phe

Asn

Asn

Glu

Asp

Val

Val

365

Val

Leu

Ala

Ala

Arg

445

Gly

Asp

Ser

Glu

Ala
525

Ile

Gln

350

Asn

Leu

Ser

Lys

Glu

430

Lys

Ile

Ile

Gly

Asp

510

Asp

Asp

335

Lys

Pro

Thr

Leu

Asn

415

Asp

Arg

Asn

Asp

Lys

495

Glu

Arg

320

Asp

Lys

Asp

Gly

Gly

400

Thr

Asn

Ala

Pro

Ala

480

Glu

Ile

Lys



Phe Glu

530

Glu

Ser Thr

545

Arg

Asp Lys Thr

Lys Gly Glu

Gln Val Ser

595

Gln Gln

610

Thr

Asp Val Val

625

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

19
1647
DNA

<400> 19
atggcagcta
aacgtactgg
gataaatctt
gaactggaag
gcaaacgacg
actgaaggtc
gacaaagcgg
tctaaagcga
ctgatcgctg

accggtctgc

Leu Val

Lys Gln

Gln

Val

Thr
535

Arg

Glu Glu

550

Ala Ile

565

Asp
580

Lys
Gln Lys
Ala

Gly

Asp Ala

Glu

Ala

Leu

Ala

Glu

Ser Ala

Ala Ile

Met Glu

600

Asp Ala

615

Phe Glu

630

aagacgtaaa
cagatgcagt
tcggtgcacc
acaagttcga
ctgcaggcga
tgaaagctgt
ttaccgctgc
ttgctcaggt
aagcgatgga

aggacgaact

Escherichia coli

attcggtaac
gaaagttacc
gaccatcacc
aaatatgggt
cggtaccacc
tgctgcgggc
agttgaagaa
tggtaccatc

caaagtcggt

ggacgtggtt

Asn Gln Gly

Ala Gly Asp

555

Thr
570

Leu Ala

Glu
585

Ala Lys

Ile Ala Gln

Ser Ala Asn

Glu Vval Lys

635

gacgctcgtg
ctcggtccaa
aaagatggtg
gcgcagatgg
actgcaaccg
atgaacccga
ctgaaagcgc
tccgctaact
aaagaaggcg

gaaggtatgc

Asp His Leu

540

Lys Leu Pro

Leu Glu Thr

Glu
590

Met Gln

Gln His

605

Gln

Asn Ala

620

Lys

Asp Lys Lys

tgaaaatgct
aaggccgtaa
tttccgttgc
tgaaagaagt
tactggctca
tggacctgaa
tgtccgtacc
ccgacgaaac
ttatcaccgt

agttcgaccg

Leu His

Ala Asp

560

Ala
575

Leu

Leu Ala

Ala Gln

Asp Asp

gcgeggegta
cgtagttctg
tcgtgaaatc
tgcctctaaa
ggctatcatc
acgtggtatc
atgctctgac
cgtaggtaaa
tgaagacggt

tggctacctg

60

120

180

240

300

360

420

480

540

600



tctccttact tcatcaacaa gccggaaact ggcgcagtag aactggaaag cccgttcatc
ctgctggctg acaagaaaat ctccaacatc cgcgaaatgc tgccggttct ggaagctgtt
gccaaagcag gcaaaccgct gctgatcatc gctgaagatg tagaaggcga agcgctggcea
actctggttg ttaacaccat gcgtggcatc gtgaaagtcg ctgcggttaa agcaccgggc
ttcggcgatc gtcgtaaagc tatgctgcag gatatcgcaa ccctgactgg cggtaccgtg
atctctgaag agatcggtat ggagctggaa aaagcaaccc tggaagacct gggtcaggct
aaacgtgttg tgatcaacaa agacaccacc actatcatcg atggcgtggg tgaagaagct
gcaatccagg gccgtgttgec tcagatccgt cagcagattg aagaagcaac ttctgactac
gaccgtgaaa aactgcagga acgcgtagcg aaactggcag gcggecgttge agttatcaaa
gtgggtgctg ctaccgaagt tgaaatgaaa gagaaaaaag cacgcgttga agatgccctg
cacgcgaccc gtgctgecggt agaagaaggc gtggttgectg gtggtggtgt tgcgectgatc
cgcgtagecgt ctaaactggc tgacctgcgt ggtcagaacg aagaccagaa cgtgggtatc
aaagttgcac tgcgtgcaat ggaagctccg ctgcgtcaga tcgtattgaa ctgcggcgaa
gaaccgtctg ttgttgctaa caccgttaaa ggcggcgacg gcaactacgg ttacaacgca
gcaaccgaag aatacggcaa catgatcgac atgggtatcc tggatccaac caaagtaact
cgttctgctc tgcagtacgc agcttctgtg gctggcctga tgatcaccac cgaatgcatg

gttaccgacc tgccgaaaaa cgatgcagct gacttaggecg ctgctggegg tatgggeggc

atgggtggca tgggcggcat gatgtaa

<210> 20
<211> 548
<212> PRT
<213> Escherichia coli

<400> 20
Met Ala Ala Lys Asp Val Lys Phe Gly Asn Asp Ala Arg Val Lys Met
1 5 10 15

Leu Arg Gly Val Asn Val Leu Ala Asp Ala Val Lys Val Thr Leu Gly
20 25 30

Pro Lys Gly Arg Asn Val Val Leu Asp Lys Ser Phe Gly Ala Pro Thr

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1647



Ile

Lys

65

Ala

Gln

Pro

Glu

Ala

145

Leu

Val

Met

Glu

Lys

225

Ala

Thr

50

Phe

Asn

Ala

Met

Glu

130

Gln

Ile

Glu

Gln

Thr

210

Lys

Lys

35

Lys

Glu

Asp

Ile

Asp

115

Leu

Val

Ala

Asp

Phe

195

Gly

Ile

Ala

Asp

Asn

Ala

Ile

100

Leu

Lys

Gly

Glu

Gly

180

Asp

Ala

Ser

Gly

Gly

Met

Ala

85

Thr

Lys

Ala

Thr

Ala

165

Thr

Arg

Val

Asn

Lys
245

Val

Gly

70

Gly

Glu

Arg

Leu

Ile

150

Met

Gly

Gly

Glu

Ile

230

Pro

Ser

55

Ala

Asp

Gly

Gly

Ser

135

Ser

Asp

Leu

Tyr

Leu

215

Arg

Leu

40

Val

Gln

Gly

Leu

Ile

120

Val

Ala

Lys

Gln

Leu

200

Glu

Glu

Leu

Ala

Met

Thr

Lys

105

Asp

Pro

Asn

Val

Asp

185

Ser

Ser

Met

Ile

Arg

Val

Thr

90

Ala

Lys

Cys

Ser

Gly

170

Glu

Pro

Pro

Leu

Ile
250

Glu

Lys

75

Thr

Val

Ala

Ser

Asp

155

Lys

Leu

Tyr

Phe

Pro

235

Ala

Ile

60

Glu

Ala

Ala

Val

Asp

140

Glu

Glu

Asp

Phe

Ile

220

Val

Glu

45

Glu

Val

Thr

Ala

Thr

125

Ser

Thr

Gly

Val

Ile

205

Leu

Leu

Asp

Leu

Ala

Val

Gly

110

Ala

Lys

Val

Val

Val

190

Asn

Leu

Glu

Val

Glu

Ser

Leu

95

Met

Ala

Ala

Gly

Ile

175

Glu

Lys

Ala

Ala

Glu
255

Asp

Lys

80

Ala

Asn

Val

Ile

Lys

160

Thr

Gly

Pro

Asp

Val

240

Gly



Glu

Val

Leu

Ile

305

Lys

Gly

Ile

Val

Thr

385

His

Val

Asn

Ala

Val

Ala

Ala

Gln

290

Gly

Arg

Glu

Glu

Ala

370

Glu

Ala

Ala

Glu

Pro

450

Ala

Leu

Ala

275

Asp

Met

Val

Glu

Glu

355

Lys

Val

Thr

Leu

Asp

435

Leu

Asn

Ala

260

Val

Ile

Glu

Val

Ala

340

Ala

Leu

Glu

Arg

Ile

420

Gln

Arg

Thr

Thr

Lys

Ala

Leu

Ile

325

Ala

Thr

Ala

Met

Ala

405

Arg

Asn

Gln

Val

Leu

Ala

Thr

Glu

310

Asn

Ile

Ser

Gly

Lys

390

Ala

Val

Val

Ile

Lys

Val

Pro

Leu

295

Lys

Lys

Gln

Asp

Gly

375

Glu

Val

Ala

Gly

Val

455

Gly

Val

Gly

280

Thr

Ala

Asp

Gly

Tyr

360

Val

Lys

Glu

Ser

Ile

440

Leu

Gly

Asn

265

Phe

Gly

Thr

Thr

Arg

345

Asp

Ala

Lys

Glu

Lys

425

Lys

Asn

Asp

Thr

Gly

Gly

Leu

Thr

330

Val

Arg

Val

Ala

Gly

410

Leu

Val

Cys

Gly

Met

Asp

Thr

Glu

315

Thr

Ala

Glu

Ile

Arg

395

Val

Ala

Ala

Gly

Asn

Arg

Arg

Val

300

Asp

Ile

Gln

Lys

Lys

380

Val

Val

Asp

Leu

Glu

460

Tyr

Gly

Arg

285

Ile

Leu

Ile

Ile

Leu

365

Val

Glu

Ala

Leu

Arg

445

Glu

Gly

Ile

270

Lys

Ser

Gly

Asp

Arg

350

Gln

Gly

Asp

Gly

Arg

430

Ala

Pro

Tyr

Val

Ala

Glu

Gln

Gly

335

Gln

Glu

Ala

Ala

Gly

415

Gly

Met

Ser

Asn

Lys

Met

Glu

Ala

320

Val

Gln

Arg

Ala

Leu

400

Gly

Gln

Glu

Val

Ala



465

Ala

Thr

Leu

Ala

Gly
545

Thr

Lys

Met

Ala

530

Gly

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

<400>
atgcaaaaca

Glu

Val

Ile

515

Asp

Met

21
291
DNA

Glu

Thr

500

Thr

Leu

Met

Tyr Gly

485

Arg Ser

Thr Glu

Gly Ala

470

Asn Met

Ala

Cys
520

Ala
535

Escherichia coli

21

gtaatgaccc

tgtctgccga

cgtctggagc

aatcagtccg

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

<400>

22
96
PRT

caactcatga
acgtttgtgg
ttcaggacag
agatgataag

atccgacgat

caacgtaatt
cctttttgcec
cgacaaaagc
ccaaatcgat

gtttaacaag

Escherichia coli

22

475

Ile Asp Met
490

Leu Gln Tyr Ala

505

Met Val Thr Asp

Gly Gly Met Gly

ctggagctca
cgccgegcett
catatctggc
aagctggaag

atcgcggtgt

Gly Ile

Ala Ser

Leu Pro
525

Gly Met
540

ccgttcgcaa
ttaacgttga
tactggtcaa

atgtcgtgaa

480

Leu Asp Pro
495

Val Ala Gly
510

Lys Asn Asp

Gly Gly Met

tttttcagta a

Met Gln Asn Thr Thr His Asp Asn Val Ile Leu Glu Leu Thr Val Arg

1

5

10

15

Asn His Pro Gly Val Met Thr His Val Cys Gly Leu Phe Ala Arg Arg

20

25

30

ccatccgggc
aggcattctt
tgacgaccag

agtgcagcgt

60

120

180

240

291



Ala Phe

35

Ser
50

Lys

Met
65

Ile

Asn Gln

<210> 23
<211>
<212>
<213>

<400> 23
atgatcaaga

ctggtggaaa
gaagcaatcg
acacagcaat
ttcaaatact
gccttaatgg
ggacgtacgg
atgcgccatc
caatccacag
gttcgtcaag
ctgaccgaac
ggcggttctg
gctcgcaaag
caaatgacca
gtggcacgct

gttctgggcc

1167
DNA
Escherichia coli

Asn Val Glu Gly

His Ile Trp Leu

Ser Gln Ile Asp

70

Ser Asp Pro Thr

85

ttggcgttat
acggtctacc
acgcactggt
cgetggegsc
gctctacttt
atgctctcga
tttatcaggg
acccggtaaa
ggcgetgegg
agctggctcg
accatctgga
gtctggcgat
cagggcgtcc
accgccaggt
gcctctcaat

aggaaagtgt

40

55

cgccgatgat
aacggtacaa
gatcagcctg
tctgagctgg
cgacagtacg
cacgccgttt
gtatttgttc
tcccatgacc
cgtcgtttcg
cttacagcaa
aattcaggga
tggcctggcc
gctcgetggg
agcacattac
tgaaactctg

acttgctcca

Ile Leu Cys

Leu Val Asn

Lys Leu Glu

Met Phe Asn

Leu Pro

Asp Asp

Asp Val
75

Lys Ile
90

tttaccggcg
attaacggtg
aaaacgcgct
ttgcaacagc
gcgaaaggta
acggtcttct
gtaatgaatc
gacagctatc
gcacatgttt
gagggctacc
gaagccttgc
cggcagtggg
cgcggegtag
cgtcaaattg
gccgcttatg

ctggtttttg

Ile Gln Asp Ser

45

Gln Arg Leu Glu

60

Val Lys Val Gln

Ala Val Phe Phe

cgacggatat
ttccaacagg
cctgtccagt
aaggttgcaa
atattggccc
ctccggecect
aactgctggc
ttccccgtct
tcgaacaagg
gctacgecggt
gcgatgcccc
cgcaagaaaa
tgctctccgg
caccagcccg
cacacgaact

ccaccgccag

Asp

Gln

Arg
80

Gln
95

cgccagtttt
taaaatgccg
ggttgaagcc
acagatctat
ggttaccgat

gccggtcaac

cgaatccggg
ggttgaagcg
tgtggatgcc
gcttgatgceg
actggtaacg
cggtaaccag
ttcatgctct
tgaagttgat
ggcagagtgg

cactgacgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ttggcagcaa
ttttctcaac
ggtgagacct

accatttccc

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

<400>

24
420
PRT

Escherichia coli

24

Met Ile Lys Ile

1

Ile

Gly

Ser

Leu

65

Phe

Pro

Phe

Leu

Pro

Ala

Val

Leu

50

Ala

Lys

Val

Ser

Phe

130

Val

Ser Phe
20

Pro Thr
35

Lys Thr

Ala Leu

Tyr Cys

Thr Asp

100

Pro Ala
115

Val Met

Asn Pro

Gly

Leu

Gly

Arg

Ser

Ser

85

Ala

Leu

Asn

Met

Val

Val

Lys

Ser

Trp

70

Thr

Leu

Pro

Gln

Thr

Ile

Glu

Met

Cys

55

Leu

Phe

Met

Val

Leu

135

Asp

cggecgtgeccg tgggtaa

Ala

Asn

Pro

40

Pro

Gln

Asp

Asp

Asn

120

Leu

Ser

Asp

Gly

25

Glu

Val

Gln

Ser

Ala

105

Gly

Ala

Tyr

Asp

10

Leu

Ala

Val

Gln

Thr

90

Leu

Arg

Glu

Leu

Phe

Pro

Ile

Glu

Gly

75

Ala

Asp

Thr

Ser

Pro

Thr

Thr

Asp

Ala

60

Cys

Lys

Thr

Val

Gly

140

Arg

Gly

Val

Ala

45

Thr

Lys

Gly

Pro

Tyr

125

Met

Leu

Ala

Gln

30

Leu

Gln

Gln

Asn

Phe

110

Gln

Arg

Val

Thr

15

Ile

Val

Gln

Ile

Ile

95

Thr

Gly

His

Glu

ttcaacagca atacggtgca caaaaagcca gtcaggcagt agaaacactg
tagcggcgecg gttagcagecg gaaggcgtga cacgectttat tgtcgcaggce

ccggcgtagt cacacagagc ctgggaataa aagggtttca tattggccca

Asp

Asn

Ile

Ser

Tyr

80

Gly

Val

Tyr

His

Ala

1020

1080

1140

1167



145

Gln

Gly

Tyr

Gln

Leu

225

Ala

Gly

Ile

Thr

Glu

305

Leu

Val

Val

Ser

Val

Arg

Gly

210

Ala

Arg

Ser

Ala

Leu

290

Ser

Ala

Glu

Thr

Thr

Asp

Tyr

195

Glu

Ile

Glu

Cys

Pro

275

Ala

Val

Ala

Thr

Arg
355

Gly

Ala

180

Ala

Ala

Gly

Ala

Ser

260

Ala

Ala

Leu

Ile

Leu

340

Phe

Arg

165

Val

Val

Leu

Leu

Gly

245

Gln

Arg

Tyr

Ala

Gln

325

Phe

Ile

150

Cys

Arg

Leu

Arg

Ala

230

His

Met

Glu

Ala

Pro

310

Gln

Ser

Val

Gly

Gln

Asp

Asp

215

Arg

Pro

Thr

Val

His

295

Leu

Gln

Gln

Ala

Val

Glu

Ala

200

Ala

Gln

Leu

Asn

Asp

280

Glu

Val

Tyr

Leu

Gly
360

Val

Leu

185

Leu

Pro

Trp

Ala

Arg

265

Val

Leu

Phe

Gly

Ala

345

Gly

Ser

170

Ala

Thr

Leu

Ala

Gly

250

Gln

Ala

Ala

Ala

Ala

330

Ala

Glu

155

Ala

Arg

Glu

Val

Gln

235

Arg

Val

Arg

Glu

Thr

315

Gln

Arg

Thr

His

Leu

His

Thr

220

Glu

Gly

Ala

Cys

Trp

300

Ala

Lys

Leu

Ser

Val

Gln

His

205

Gly

Asn

Val

His

Leu

285

Val

Ser

Ala

Ala

Gly
365

Phe

Gln

190

Leu

Gly

Gly

Val

Tyr

270

Ser

Leu

Thr

Ser

Ala

350

Val

Glu

175

Glu

Glu

Ser

Asn

Leu

255

Arg

Thr

Gly

Asp

Gln

335

Glu

Val

160

Gln

Gly

Ile

Gly

Gln

240

Ser

Gln

Glu

Gln

Ala

320

Ala

Gly

Thr



Gln Ser
370

Gly Vval
385

Lys Ser

Glu Phe Leu

<210> 25

<211> 4029
<212> DNA
<213>

<400> 25
atggtttact

gttctggatg
caagatcctg
agctacagcg
gacgtccagg
cgtctggtga
gaagtctaca
actgagcgtg
aaaggtaaaa
ggttcctggc
cgccgtaaac
ctcgacctgt
ctggtgeegg
gtgtacgtag
gacgtcaaac

tatattgatg

375

390

405

Ser
420

cctataccga
taccttatct
aagggcagta
gtaattccga
aatgtcaaat
tctatgagcg
tgggcgaaat
ttatcgtttc
cccactcttc
tggacttcga
tgcctgcgac
tctttgaaaa
aacgcctgeg
aaaaaggccg
tgatcgaagt

agtctaccgg

Escherichia coli

gaaaaaacgt
cctttctatc
tggtctggaa
gctgcaatac
ccgtggegtg
cgaagcgccg
tccgctcatg
ccagctgcac
gggtaaagtg
attcgatccg
catcattctg
agttatcttt
tggtgaaacc
ccgtatcact
cccggttgag

cgagctgatc

Leu Gly Ile Lys Gly Phe His Ile Gly

Pro Trp Val Asn Ala Leu Asp Lys Pro

395

Gly Asn Phe Gly Asp Glu Ala Phe Phe

410

attcgtaagg
cagcttgact
gctgctttcc
gtcagctacc
acctattccg
gaaggcaccg
acagacaacg
cgtagtccgg
ctgtataacg
aaggacaacc
cgcgecctga
gaaatccgtg
gcatcttttg
gcgegecaca
tacatcgcag

tgcgcagcga

Pro Thr Ile Ser Pro

380

Val Ser Leu Ala Leu

400

Ser Arg Ala Gln Arg

attttggtaa
cgtttcagaa
gttccgtatt
gccttggega
caccgctgecg
taaaagacat
gtacctttgt
gcgtcttctt
cgcgtatcat
tgttcgtacg
actacaccac
ataacaagct
acatcgaagc
ttcgccagct
gtaaagtggt

acatggagct

415

acgtccacaa
atttatcgag
cccgattcag
accggtgttt
cgttaaactg
taaagaacaa
tatcaacggt
tgactccgac
cccttaccgt
tatcgaccgt
agagcagatc
gcagatggaa
taacggtaaa
ggaaaaagac
tgctaaagac

gagcctggat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ctgctggcta
ctggatcacg
agcgcactgg
gctgaaagcc
ggtcgtatga
agcaaagacg
gaagtcgatg
gaaaaccagt
ctgggcgatc
gcagtgaaag
ctgtctgaga
gaacgtgcag
atcgaaaccc
actaacgaat
gacgaaattc
tccaacttgg
gaatccagct
gtatccgtcg
atgggtgcega
ggtactggta
ggtggtgtcg
atgtatccgg
cagaacacct
gacgtgctgg
cgcgtagcegt
cgtgttgttc

cgtgacacca

agctgagcca
gcccatatat
tagaaatcta
tgttcgagaa
agttcaaccg
acatcattga
atatcgacca
tccgegttgg
tggataccct
agttcttcgg
ttacgcacaa
gcttcgaagt
ctgaaggtcc
acggcttcct
actacctgtc
atgaagaagg
tgttcagccg
gtgcgtccct
acatgcaacg
tggaacgtgc
ttcagtacgt
gtgaagcagg
gtatcaacca
cagacggtcc
tcatgccgtg
aggaagaccg

agctgggtcc

gtctggtcac
ctctgaaacc
ccgcatgatg
cctgttcttc
ttctctgctg
tgttatgaaa
cctcggcaac
cctggtacgt
gatgccacag
ttccagccag
acgtcgtatc
tcgagacgta
gaacatcggt
tgagactccg
tgctatcgaa
ccacttcgta
cgaccaggtt
gatcccgttc
tcaggccgtt
tgttgccgtt
ggatgcttcc
tatcgacatc
gatgccgtgt
gtccaccgac
gaatggttac
tttcaccacc

ggaagagatc

aagcgtatcg
ttacgtgtcg
cgcecctggeg
tccgaagacc
cgcgaagaaa
aagctcatcg
cgtcgtatcc
gtagagcgtg
gatatgatca
ctgtctcagt
tccgcactcg
cacccgactc
ctgatcaact
tatcgtaaag
gaaggcaact
gaagacctgg
gactacatgg
ctggaacacg
ccgactctgc
gactccggtg
cgtatcgtta
tacaacctga
gtgtctctgg
ctcggtgaac
aacttcgaag
atccacattc

accgctgaca

aaacgctgtt
acccaactaa
agccgecgac
gttatgactt
tcgaaggttc
atatccgtaa
gttccgttgg
cggtgaaaga
acgccaagcc
ttatggacca
gcccaggege
actacggtcg
ctctgtccgt
tgaccgacgg
acgttatcgc
taacttgccg
acgtatccac
atgacgccaa
gcgctgataa
taactgcggt
tcaaagttaa
ccaaatacac
gtgaaccggt
tggegettgg
actccatcct

aggaactggc

tcccgaacgt

caccaacgat
cgaccgtctg
tcgtgaagca
gtctgecggtt
cggtatcctg
cggtaaaggc
cgaaatggcg
gcgtctgtct
gatttccgca
gaacaacccg
tctgacccgt
cgtatgtcca
gtacgcacag
tgttgtaact
ccaggcgaac
tagcaaaggc
ccagcaggtg
ccgtgcattg
gccgectggtt
agctaaacgt
cgaagacgag
ccgttctaac
tgaacgtggc
tcagaacatg
cgtatccgag
gtgtgtgtcc

gggtgaagct

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



gcgctctcca
gacattctgg
ctgctgcgtg
ccaaacggtg
aaagacaaac
tctgaagaac
gccggtggeg
ggcctgacag
ctgaaacacg
gatctggcac
cagcctggtg
ccgatcgaag
ctgggcgtac
gcgaaaggta
ctgcgcgaat
ctgagtacct
ccaatcgcaa
cttggcgacc
ttcgagcgtc
gacaagatgc
ggtaaggcac
tacggcgcag
cgtaccaaga
gaatccttca
gacgagtaa

<210>
<211>

26
1342

aactggatga
ttggtaaggt
cgatcttcgg
tatccggtac
gtgcgctgga
tgcagatcct
ttgaagctga
acgaagagaa
agttcgagaa
cgggegtgcet
acaagatggc
atatgcctta
cgtctcgtat
tcggcgacaa
tcatccagcg
tcagcgatga
cgcecggtgtt
tgccgacttc
cggtaaccgt
acgcgcgttc
agttcggtgg
catacaccct
tgtataaaaa

acgtattgtt

atccggtatc
aacgccgaaa
tgagaaagcc
ggttatcgac
aatcgaagaa
cgaagcgggt
gaagctcgac
acaaaatcag
gaaactcgaa
gaagattgtt
aggtcgtcac
cgatgaaaac
gaacatcggt
gatcaacgcc
tgcgtacgat
agaagttatg
cgacggtgcg
cggtcagatc
tggttacatg
caccggttct
tcagcgtttc
gcaggaaatg
catcgtggac

gaaagagatt

gtttacattg
ggtgaaactc
tctgacgtta
gttcaggtct
atgcagctca
ctgttcagcc
aaactgccgc
ctggaacagc
gcgaaacgcec
aaggtatatc
ggtaacaagg

ggtacgccgg

cagatcctcg
atgctgaaac
ctgggcgetg
cgtctggctg
aaagaagcag
cgcctgtacg
tacatgctga
tacagcctgg
ggggagatgg
ctcaccgtta
ggcaaccatc

cgttcgctgg

gtgcggaagt
agctgacccc
aagactcttc
ttactcgcga
aacaggcgaa
gtatccgtgc
gcgatcgctg
tggctgagca
gcaaaatcac
tggcggttaa
gtgtaatttc
tagacatcgt
aaacccacct
agcagcaaga
acgttcgtca
aaaacctgceg
aaattaaaga
atggtcgcac
aactgaacca
ttactcagca
aagtgtgggc
agtctgatga
agatggagcc

gtatcaacat

gaccggtggc
agaagaaaaa
tctgcgcgta
tggcgtagaa
gaaagacctg
tgtgctggta
gctggagcetg
gtatgacgaa
ccagggcgac
acgccgtatc
taagatcaac
actgaacccg
gggtatggct
agtcgcgaaa
gaaagttgac
caaaggtatg
gctgctgaaa
tggtgaacag
cctggtcgac
gccgetgggt
gctggaagca
cgtgaacggt
gggcatgcca

cgaactggaa

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4029



<212>
<213>

<400>

PRT
Escherichia coli

26

Met Vval Tyr

1

Lys

Asp

Leu

Asn

65

Asp

Arg

Thr

Leu

Ile

145

Lys

Ile

Asn

Arg

Ser

Glu

50

Ser

Val

Val

Val

Met

130

Val

Gly

Pro

Leu

Pro

Phe

35

Ala

Glu

Gln

Lys

Lys

115

Thr

Ser

Lys

Tyr

Phe

Ser

Gln

20

Gln

Ala

Leu

Glu

Leu

100

Asp

Asp

Gln

Thr

Arg

180

Val

Tyr

Val

Lys

Phe

Gln

Cys

85

Arg

Ile

Asn

Leu

His

165

Gly

Arg

Thr

Leu

Phe

Arg

Tyr

70

Gln

Leu

Lys

Gly

His

150

Ser

Ser

Ile

Glu

Asp

Ile

Ser

55

Val

Ile

Val

Glu

Thr

135

Arg

Ser

Trp

Asp

Lys

Val

Glu

40

Val

Ser

Arg

Ile

Gln

120

Phe

Ser

Gly

Leu

Arg

Lys

Pro

25

Gln

Phe

Tyr

Gly

Tyr

105

Glu

Val

Pro

Lys

Asp

185

Arg

Arg

10

Tyr

Asp

Pro

Arg

Val

90

Glu

Val

Ile

Gly

Val

170

Phe

Arg

Ile

Leu

Pro

Ile

Leu

75

Thr

Arg

Tyr

Asn

Val

155

Leu

Glu

Lys

Arg

Leu

Glu

Gln

60

Gly

Tyr

Glu

Met

Gly

140

Phe

Tyr

Phe

Leu

Lys

Ser

Gly

45

Ser

Glu

Ser

Ala

Gly

125

Thr

Phe

Asn

Asp

Pro

Asp

Ile

30

Gln

Tyr

Pro

Ala

Pro

110

Glu

Glu

Asp

Ala

Pro

190

Ala

Phe

15

Gln

Tyr

Ser

Val

Pro

95

Glu

Ile

Arg

Ser

Arg

175

Lys

Thr

Gly

Leu

Gly

Gly

Phe

80

Leu

Gly

Pro

Val

Asp

160

Ile

Asp

Ile



Ile

Phe

225

Leu

Ala

His

Val

Ser

305

Leu

Phe

Val

Met

Phe

385

Gly

Leu

210

Glu

Val

Asn

Ile

Glu

290

Thr

Leu

Thr

Asp

Met

370

Glu

Arg

195

Arg

Lys

Pro

Gly

Arg

275

Tyr

Gly

Ala

Asn

Pro

355

Arg

Asn

Met

Ala

Val

Glu

Lys

260

Gln

Ile

Glu

Lys

Asp

340

Thr

Pro

Leu

Lys

Leu

Ile

Arg

245

Val

Leu

Ala

Leu

Leu

325

Leu

Asn

Gly

Phe

Phe
405

Asn

Phe

230

Leu

Tyr

Glu

Gly

Ile

310

Ser

Asp

Asp

Glu

Phe

390

Asn

Tyr

215

Glu

Arg

Val

Lys

Lys

295

Cys

Gln

His

Arg

Pro

375

Ser

Arg

200

Thr

Ile

Gly

Glu

Asp

280

Val

Ala

Ser

Gly

Leu

360

Pro

Glu

Ser

Thr

Arg

Glu

Lys

265

Asp

Val

Ala

Gly

Pro

345

Ser

Thr

Asp

Leu

Glu

Asp

Thr

250

Gly

Val

Ala

Asn

His

330

Tyr

Ala

Arg

Arg

Leu
410

Gln

Asn

235

Ala

Arg

Lys

Lys

Met

315

Lys

Ile

Leu

Glu

Tyr

395

Arg

Ile

220

Lys

Ser

Arg

Leu

Asp

300

Glu

Arg

Ser

Val

Ala

380

Asp

Glu

205

Leu

Leu

Phe

Ile

Ile

285

Tyr

Leu

Ile

Glu

Glu

365

Ala

Leu

Glu

Asp

Gln

Asp

Thr

270

Glu

Ile

Ser

Glu

Thr

350

Ile

Glu

Ser

Ile

Leu

Met

Ile

255

Ala

Val

Asp

Leu

Thr

335

Leu

Tyr

Ser

Ala

Glu
415

Phe

Glu

240

Glu

Arg

Pro

Glu

Asp

320

Leu

Arg

Arg

Leu

Val

400

Gly



Ser

Ile

Gly

Arg

465

Leu

Pro

Gln

Arg

Phe

545

Ile

Val

Lys

Ile

Glu

Gly

Asp

Asn

450

Val

Gly

Ile

Phe

Ile

530

Glu

Glu

Tyr

Val

Glu

610

Glu

Ile

Ile

435

Arg

Gly

Asp

Ser

Met

515

Ser

Val

Thr

Ala

Thr

595

Glu

Gly

Leu

420

Arg

Arg

Leu

Leu

Ala

500

Asp

Ala

Arg

Pro

Gln

580

Asp

Gly

His

Ser

Asn

Ile

Val

Asp

485

Ala

Gln

Leu

Asp

Glu

565

Thr

Gly

Asn

Phe

Lys

Gly

Arg

Arg

470

Thr

Val

Asn

Gly

Val

550

Asn

Val

Tyr

Val

Asp

Lys

Ser

455

Val

Leu

Lys

Asn

Pro

535

His

Pro

Glu

Val

Val

615

Glu

Asp

Gly

440

Val

Glu

Met

Glu

Pro

520

Gly

Pro

Asn

Tyr

Thr

600

Ile

Asp

Ile

425

Glu

Gly

Arg

Pro

Phe

505

Leu

Gly

Thr

Ile

Gly

585

Asp

Ala

Leu

Ile

Val

Glu

Ala

Gln

490

Phe

Ser

Leu

His

Gly

570

Phe

Glu

Gln

Val

Asp

Asp

Met

Val

475

Asp

Gly

Glu

Thr

Tyr

555

Leu

Leu

Ile

Ala

Thr

Val

Asp

Ala

460

Lys

Met

Ser

Ile

Arg

540

Gly

Ile

Glu

His

Asn

620

Cys

Met

Ile

445

Glu

Glu

Ile

Ser

Thr

525

Glu

Arg

Asn

Thr

Tyr

605

Ser

Arg

Lys

430

Asp

Asn

Arg

Asn

Gln

510

His

Arg

Val

Ser

Pro

590

Leu

Asn

Ser

Lys

His

Gln

Leu

Ala

495

Leu

Lys

Ala

Cys

Leu

575

Tyr

Ser

Leu

Lys

Leu

Leu

Phe

Ser

480

Lys

Ser

Arg

Gly

Pro

560

Ser

Arg

Ala

Asp

Gly



625

Glu

Thr

His

Ala

Glu

705

Gly

Asn

Leu

Pro

Asp

785

Arg

Leu

Ile

Ser

Gln

Asp

Val

690

Arg

Gly

Glu

Thr

Cys

770

Gly

Val

Val

Gln

Ser

Gln

Asp

675

Pro

Ala

Val

Asp

Lys

755

Val

Pro

Ala

Ser

Glu
835

Leu

Val

660

Ala

Thr

Val

Val

Glu

740

Tyr

Ser

Ser

Phe

Glu

820

Leu

Phe

645

Val

Asn

Leu

Ala

Gln

725

Met

Thr

Leu

Thr

Met

805

Arg

Ala

630

Ser

Ser

Arg

Arg

Val

710

Tyr

Tyr

Arg

Gly

Asp

790

Pro

Val

Cys

Arg

Val

Ala

Ala

695

Asp

Val

Pro

Ser

Glu

775

Leu

Trp

Val

Val

Asp

Gly

Leu

680

Asp

Ser

Asp

Gly

Asn

760

Pro

Gly

Asn

Gln

Ser
840

Gln

Ala

665

Met

Lys

Gly

Ala

Glu

745

Gln

Val

Glu

Gly

Glu

825

Arg

Val

650

Ser

Gly

Pro

Val

Ser

730

Ala

Asn

Glu

Leu

Tyr

810

Asp

Asp

635

Asp

Leu

Ala

Leu

Thr

715

Arg

Gly

Thr

Arg

Ala

795

Asn

Arg

Thr

Tyr

Ile

Asn

Val

700

Ala

Ile

Ile

Cys

Gly

780

Leu

Phe

Phe

Lys

Met

Pro

Met

685

Gly

Val

Val

Asp

Ile

765

Asp

Gly

Glu

Thr

Leu
845

Asp

Phe

670

Gln

Thr

Ala

Ile

Ile

750

Asn

Val

Gln

Asp

Thr

830

Gly

Val

655

Leu

Arg

Gly

Lys

Lys

735

Tyr

Gln

Leu

Asn

Ser

815

Ile

Pro

640

Ser

Glu

Gln

Met

Arg

720

Val

Asn

Met

Ala

Met

800

Ile

His

Glu



Glu Ile Thr Ala Asp Ile Pro Asn Val Gly Glu Ala Ala Leu Ser Lys
850 855 860

Leu Asp Glu Ser Gly Ile Val Tyr Ile Gly Ala Glu Val Thr Gly Gly
865 870 875 880

Asp Ile Leu Val Gly Lys Val Thr Pro Lys Gly Glu Thr Gln Leu Thr
885 890 895

Pro Glu Glu Lys Leu Leu Arg Ala Ile Phe Gly Glu Lys Ala Ser Asp
900 905 910

Val Lys Asp Ser Ser Leu Arg Val Pro Asn Gly Val Ser Gly Thr Val
915 920 925

Ile Asp Val Gln Val Phe Thr Arg Asp Gly Val Glu Lys Asp Lys Arg
930 935 940

Ala Leu Glu Ile Glu Glu Met Gln Leu Lys Gln Ala Lys Lys Asp Leu
945 950 955 960

Ser Glu Glu Leu Gln Ile Leu Glu Ala Gly Leu Phe Ser Arg Ile Arg
965 970 975

Ala Val Leu Val Ala Gly Gly Val Glu Ala Glu Lys Leu Asp Lys Leu
980 985 990

Pro Arg Asp Arg Trp Leu Glu Leu Gly Leu Thr Asp Glu Glu Lys Gln
995 1000 1005

Asn Gln Leu Glu Gln Leu Ala Glu Gln Tyr Asp Glu Leu Lys His
1010 1015 1020

Glu Phe Glu Lys Lys Leu Glu Ala Lys Arg Arg Lys Ile Thr Gln
1025 1030 1035

Gly Asp Asp Leu Ala Pro Gly Val Leu Lys Ile Val Lys Val Tyr
1040 1045 1050

Leu Ala Val Lys Arg Arg Ile Gln Pro Gly Asp Lys Met Ala Gly



Arg

Asp

Asn

Glu

Asn

Phe

Val

Glu

Gly

Leu

Glu

Lys

Gly

1055

His
1070

Met
1085

Pro
1100

Thr
1115

Ala
1130

Ile
1145

Asp
1160

Asn
1175

Ala
1190

Pro
1205

Gln
1220

Leu
1235

Ser
1250

Gly

Pro

Leu

His

Met

Gln

Leu

Leu

Lys

Thr

Phe

Asn

Tyr

Asn

Tyr

Gly

Leu

Leu

Arg

Ser

Arg

Glu

Ser

Glu

His

Ser

Lys

Asp

Val

Gly

Lys

Ala

Thr

Lys

Ala

Gly

Arg

Leu

Leu

Gly

Glu

Pro

Met

Gln

Tyr

Phe

Gly

Glu

Gln

Pro

Val

Val

1060

Val
1075

Asn
1090

Ser
1105

Ala
1120

Gln
1135

Asp
1150

Ser
1165

Met
1180

Ile
1195

Ile
1210

Val
1225

Asp
1240

Thr
1255

Ile

Gly

Arg

Ala

Gln

Leu

Asp

Pro

Lys

Arg

Thr

Asp

Gln

Ser

Thr

Met

Lys

Glu

Gly

Glu

Ile

Glu

Leu

Val

Lys

Gln

Lys

Pro

Asn

Gly

Val

Ala

Glu

Ala

Leu

Tyr

Gly

Met

Pro

Ile

Val

Ile

Ile

Ala

Asp

Val

Thr

Leu

Asp

Tyr

His

Leu

1065

Asn
1080

Asp
1095

Gly
1110

Gly
1125

Lys
1140

Val
1155

Met
1170

Pro
1185

Lys
1200

Gly
1215

Met
1230

Ala
1245

Gly
1260

Pro

Ile

Gln

Asp

Leu

Arg

Arg

Val

Leu

Arg

Tyr

Arg

Gly

Ile

Val

Ile

Lys

Arg

Gln

Leu

Phe

Gly

Thr

Met

Ser

Lys

Glu

Leu

Leu

Ile

Glu

Lys

Ala

Asp

Asp

Gly

Leu

Thr

Ala



Gln Phe

1265

Glu Ala

1280

Ty

Ser As

1295

Lys

Val Asp

1310

Val Le
1325

Asn

Glu
1340

Leu As

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

27
4224
DNA

<400> 27
gtgaaagatt
aaaattgctc
ccggaaacca
atctttgggc
cgtggcgtca
cgtatgggcc
ccgtcccgta
tttgaatcct
actgaagagc
ggggcegaag
ctgcgtgaag

atcaaactgc

r Gly

p Asp

y Asn

u Leu

p Glu

tattaaagtt
tggcttcgcc
tcaactaccg
cggtaaaaga
tctgtgagaa
acatcgaact
tcggtctgct
atgtggttat
agtatctgga
caatccaggc
agctgaacga

tggaagcgtt

Gln Arg

Ala Ala

Val Asn

His Gln

Lys Glu

Phe
1270

Tyr

1285

1300

1315

1330

Escherichia coli

tctgaaagcg
agacatgatc
tacgttcaaa
ttacgagtgc
gtgcggegtt
ggcttccccg
gctcgatatg
cgaaggcggt
cgcgctggaa
tctgctgaag
aaccaactcc

cgttcagtct

Gly Glu Met

Thr Leu Gln

Gly Arg Thr Lys

Met Glu Pro Gly

Ile Arg Ser Leu

cagactaaaa
cgttcatggt
ccagaacgtg
ctgtgcggta
gaagtgaccc
actgcgcaca
ccgectgegeg
atgaccaacc
gagttcggtg
agcatggatc
gaaaccaagc

ggtaacaaac

Glu

Glu

Met

Met

Gly

Val Trp
1275

Met
1290

Leu

Tyr
1305

Lys

Pro Glu
1320

Ile Asn
1335

ccgaagagtt
ctttcggtga
acggcctttt
agtacaagcg
agactaaagt
tctggttcct
atatcgaacg
tggaacgtca
acgaattcga
tggagcaaga
gtaaaaagct

cagagtggat

Ala Leu

Thr Val

Asn Ile

Ser Phe

Ile Glu

tgatgcgatc
agttaaaaag
ctgcgcccgt
cctgaaacac
acgccgtgag
gaaatcgctg
cgtactgtac
gcagatcctg
cgcgaagatg
gtgcgaacag
gaccaagcgt

gatcctgacc

60

120

180

240

300

360

420

480

540

600

660

720



gttctgccgg
gcgacttctg
cgtctgctgg
gaagcggtag
aagcgtcctc
aacctgctcg
ctgecgtctgc
atctacggca
gttgagcgeg
gtactgctga
ctgatcgaag
ttcgatggtg
cgtgcgctga
gttccgtctc
aaaggcgaag
ctggcttctc
ggtgaattag
atgattgtac
atctccaaaa
gcggaccaga
atcgatgaca
gttgctgaaa
aaagttatcg
ctgcaaactg
agcatctaca
gctggtatgc

gcgaacttcc

tactgccgcc
acctgaacga
atctggctgc
acgccctgcect
tgaaatcttt
gtaagcgtgt
atcagtgcgg
agctggaact
aagaagctgt
accgtgcacc
gtaaagctat
accagatggc
tgatgtctac
aggacgttgt
gcatggtgct
tgcatgcgcg
tagcgaaaac
cgaaaggtct
tgctgaacac
tcatgtacac
tggtcatccc
ttcaggagca
atatctgggc
aaaccgtgat
tgatggccga
gtggtctgat

gtgaaggtct

agatctgcgt
tctgtatcgt
gccggacatc
ggataacggt
ggccgacatg
tgactactcc
tctgccgaag
gcgtggtctt
cgtttgggat
gactctgcac
ccagctgcac
tgttcacgta
caacaacatc
actgggtctg
gactggcccg
cgttaaagtg
cagcctgaaa
gccttactcc
ctgctaccgc
cggcttcgcec
ggagaagaaa
gttccagtct
tgcggcgaac
taaccgtgac
ctccggtgeg
ggcgaagecg

gaacgtactc

ccgectggttc
cgcgtcatta
atcgtacgta
cgtcgecggtc
atcaaaggta
ggtcgttctg
aaaatggcac
gctaccacca
atcctggacg
cgtctgggta
ccgectggttt
ccgctgacgc
ctgtccccgg
tactacatga
aaagaagcag
cgtatcaccg
gacacgactg
atcgtcaacc
attctcggtc
tatgcagcgc
cacgaaatca
ggtctggtaa
gatcgtgtat
ggtcaggaag
cgtggttctg
gatggctcca

cagtacttca

cgctggatgg
accgtaacaa
acgaaaaacg
gtgcgatcac
aacagggtcg
taatcaccgt
tggagctgtt
ttaaagctgc
aagttatccg
tccaggcatt
gtgcggcata
tggaagccca
cgaacggcga
cccgtgactg
aacgtctgta
agtatgaaaa
ttggccgtgc
aggegetggg
tgaaaccgac
gttctggtgc
tctccgaggc
ctgcgggcega
ccaaagcgat
agaagcaggt
cggcacagat
tcatcgaaac

tctccaccca

tggtcgtttc
ccgtctgaaa
tatgctgcag
cggttctaac
tttccgtcag
aggtccatac
caaaccgttc
gaagaaaatg
cgaacacccg
tgaaccggta
taacgccgac
gctggaageg
accaatcatc
tgttaacgcc
tcgctctggt
agatgctaac
cattctgtgg
taaaaaagca
cgttattttt
atctgttggt
agaagcagaa
acgctacaac
gatggataac
ttccttcaac
tcgtcagctt
gccaatcacc

cggtgctcegt

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



aaaggtctgg
gttgacgtgg
atgatgactc
ggtcgtgtaa
aacacgctgc
aaagtacgtt
cgtgacctgg
cagtccatcg
gcatctcgtg
agcaacgtga
gaactgaaac
gcggtactgg
gacccgcaca
atcgacggcc
gttctggatt
gttgatgctc
ctgccgggta
ctggcgecgta
gttgcggacc
ggtatcgttt
gacggtagceg
ggtgaacgtg
ctgecgtctgc
taccgtctgc
ctgcgtaaag
gaatactctc

acttactccc

cggataccgc
cgcaggacct
cggttatcga
ctgctgaaga
tgcacgaaca
ctgttgtatc
cgcgtggceca
gtgaaccggg
cggctgectga
agtcggttgt
tgatcgacga
cgaaaggcga
ccatgccggt
agaccattac
ccgcagaacg
agggtaacga
aagcgattgt
ttccgcagga
tgttcgaagc
ccttcggtaa
atccgtacga
tagaacgtgg
gtggtgttca
agggcgttaa
ctaccatcgt
gcgtcaagat

gcgatctgct

actgaaaact
ggtggttacc
gggtggtgac
cgttctgaag
gtggtgtgac
ttgtgacacc
catcatcaac
tacacagctg
atccagcatc
gaactccagc
attcggtcgt
tggcgaacag
tatcaccgaa
gcgtcagacc
taccgcaggt
cgttctgatc
tcagctggaa
atccggcggt
acgtcgtccg
agaaaccaaa
agagatgatt
tgacgtaatt
tgctgttact
gattaacgat
taacgcgggt
cgcaaaccgc

gggtatcacc

gcgaactccg
gaagacgatt
gttaaagagc
ccgggtactg
ctgctggaag
gactttggtg
aagggtgaag
accatgcgta
caagtgaaaa
ggtaaactgg
actaaagaaa
gttgctggeg
gtaagcggtt
gacgaactga
ggtaaagatc
ccaggtaccg
gatggcgtac
accaaggaca
aaagagccgg
ggtaaacgtc
ccgaaatggc
tccgacggtc
cgttacatcg
aaacacatcg
agctccgact

gaactggaag

aaagcgtctc

gttacctgac
gtggtaccca
cgctgcecgcega
ctgatatcct
agaactctgt
tatgtgcgca
caatcggtgt
cgttccacat
acaaaggtag
ttatcacttc
gctacaaagt
gcgaaaccgt
ttgtacgctt
ccggtctgtc
tgcgtccggce
atatgccagc
agatcagctc
tcaccggtgg
caatcctggc
gtctggttat
gtcagctcaa
cggaagcgcc
ttaacgaagt
aagttatcgt
tcctggaagg
cgaacggcaa

tggcaaccga

tcgtcgtctg
tgaaggtatc
tcgcgtactg
cgttccgcegc
cgacgcggtt
ctgctacggt
tatcgcggca
cggtggtgceg
catcaagctc
ccgtaatact
accttacggt
tgcaaactgg
tactgacatg
ttcgctggtg
actgaaaatc
gcagtacttc
tggtgacacc
tctgeccgegce
tgaaatcagc
caccccggta
cgtgttcgaa
gcacgacatt
acaggacgta
tcgtcagatg
cgaacaggtt
agtgggtgca

gtccttcatc

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



tccgeggeat

cgcgacgaac

accggttacg

gcaccgcagg

ctgggeggtt

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

<400>

28
1407
PRT
Esch

28

Met Lys Asp

1

Phe

Trp

Phe

Val

65

Arg

Val

His

Asp

Asp

Ser

Lys

50

Lys

Gly

Arg

Ile

Met
130

Ala

Phe

35

Pro

Asp

Val

Arg

Trp

115

Pro

cgttccagga gaccactcgc gtgctgaccg

tgcgecggect gaaagagaac gttatcgtgg

cgtaccacca ggatcgtatg cgtcgeccgtg

tgactgcaga agacgcatct gccagcctgg

ctgataacga gtaa

erichia coli

Leu Leu Lys

Ile Lys Ile
20

Gly Glu Vval

Glu Arg Asp

Tyr Glu Cys
70

Ile Cys Glu
85

Glu Arg Met
100

Phe Leu Lys

Leu Arg Asp

Phe

Ala

Lys

Gly

55

Leu

Lys

Gly

Ser

Ile
135

Leu

Leu

Lys

40

Leu

Cys

Cys

His

Leu

120

Glu

Lys

Ala

25

Pro

Phe

Gly

Gly

Ile

105

Pro

Arg

Ala

10

Ser

Glu

Cys

Lys

Val

90

Glu

Ser

Val

Gln

Pro

Thr

Ala

Tyr

75

Glu

Leu

Arg

Leu

aagcagccgt tgcgggcaaa
gtcgtctgat cccggcaggt
ctgcgggtga agctccggcet

cagaactgct gaacgcaggt

Thr Lys Thr Glu Glu
15

Asp Met Ile Arg Ser
30

Ile Asn Tyr Arg Thr
45

Arg Ile Phe Gly Pro
60

Lys Arg Leu Lys His
80

Val Thr Gln Thr Lys
95

Ala Ser Pro Thr Ala
110

Ile Gly Leu Leu Leu
125

Tyr Phe Glu Ser Tyr
140

4020

4080

4140

4200

4224



Val

145

Thr

Asp

Asp

Asn

Glu

225

Val

Gly

Ile

Asp

Ala

305

Lys

Arg

Ser

Val

Glu

Ala

Leu

Ser

210

Ala

Leu

Gly

Asn

Ile

290

Leu

Arg

Phe

Val

Ile

Glu

Lys

Glu

195

Glu

Phe

Pro

Arg

Arg

275

Ile

Leu

Pro

Arg

Ile

Glu

Gln

Met

180

Gln

Thr

Val

Val

Phe

260

Asn

Val

Asp

Leu

Gln

340

Thr

Gly

Tyr

165

Gly

Glu

Lys

Gln

Leu

245

Ala

Asn

Arg

Asn

Lys

325

Asn

Val

Gly

150

Leu

Ala

Cys

Arg

Ser

230

Pro

Thr

Arg

Asn

Gly

310

Ser

Leu

Gly

Met

Asp

Glu

Glu

Lys

215

Gly

Pro

Ser

Leu

Glu

295

Arg

Leu

Leu

Pro

Thr

Ala

Ala

Gln

200

Lys

Asn

Asp

Asp

Lys

280

Lys

Arg

Ala

Gly

Tyr

Asn

Leu

Ile

185

Leu

Leu

Lys

Leu

Leu

265

Arg

Arg

Gly

Asp

Lys

345

Leu

Leu

Glu

170

Gln

Arg

Thr

Pro

Arg

250

Asn

Leu

Met

Arg

Met

330

Arg

Arg

Glu

155

Glu

Ala

Glu

Lys

Glu

235

Pro

Asp

Leu

Leu

Ala

315

Ile

Val

Leu

Arg

Phe

Leu

Glu

Arg

220

Trp

Leu

Leu

Asp

Gln

300

Ile

Lys

Asp

His

Gln

Gly

Leu

Leu

205

Ile

Met

Val

Tyr

Leu

285

Glu

Thr

Gly

Tyr

Gln

Gln

Asp

Lys

190

Asn

Lys

Ile

Pro

Arg

270

Ala

Ala

Gly

Lys

Ser

350

Cys

Ile

Glu

175

Ser

Glu

Leu

Leu

Leu

255

Arg

Ala

Val

Ser

Gln

335

Gly

Gly

Leu

160

Phe

Met

Thr

Leu

Thr

240

Asp

Val

Pro

Asp

Asn

320

Gly

Arg

Leu



Pro

Leu

385

Val

Arg

Gly

Leu

Gln

465

Arg

Glu

Met

Gly

His

545

Gly

Lys

370

Glu

Glu

Glu

Ile

His

450

Met

Ala

Pro

Thr

Pro

530

Ala

Glu

355

Lys

Leu

Arg

His

Gln

435

Pro

Ala

Leu

Ile

Arg

515

Lys

Arg

Leu

Met

Arg

Glu

Pro

420

Ala

Leu

Val

Met

Ile

500

Asp

Glu

Val

Val

Ala

Gly

Glu

405

Val

Phe

Val

His

Met

485

Val

Cys

Ala

Lys

Ala
565

Leu

Leu

390

Ala

Leu

Glu

Cys

Val

470

Ser

Pro

Val

Glu

Val

550

Lys

Glu

375

Ala

Val

Leu

Pro

Ala

455

Pro

Thr

Ser

Asn

Arg

535

Arg

Thr

360

Leu

Thr

Val

Asn

Val

440

Ala

Leu

Asn

Gln

Ala

520

Leu

Ile

Ser

Phe

Thr

Trp

Arg

425

Leu

Tyr

Thr

Asn

Asp

505

Lys

Tyr

Thr

Leu

Lys

Ile

Asp

410

Ala

Ile

Asn

Leu

Ile

490

Val

Gly

Arg

Glu

Lys
570

Pro

Lys

395

Ile

Pro

Glu

Ala

Glu

475

Leu

Val

Glu

Ser

Tyr

555

Asp

Phe

380

Ala

Leu

Thr

Gly

Asp

460

Ala

Ser

Leu

Gly

Gly

540

Glu

Thr

365

Ile

Ala

Asp

Leu

Lys

445

Phe

Gln

Pro

Gly

Met

525

Leu

Lys

Thr

Tyr

Lys

Glu

His

430

Ala

Asp

Leu

Ala

Leu

510

Val

Ala

Asp

Val

Gly

Lys

Val

415

Arg

Ile

Gly

Glu

Asn

495

Tyr

Leu

Ser

Ala

Gly
575

Lys

Met

400

Ile

Leu

Gln

Asp

Ala

480

Gly

Tyr

Thr

Leu

Asn

560

Arg



Ala

Asn

Tyr

Met

625

Ile

Ala

Val

Ala

Thr

705

Ser

Ile

Ser

Val

Asp

Ile

Gln

Arg

610

Tyr

Asp

Glu

Thr

Asn

690

Val

Ile

Arg

Ile

Leu

770

Thr

Leu

Ala

595

Ile

Thr

Asp

Ala

Ala

675

Asp

Ile

Tyr

Gln

Ile

755

Gln

Ala

Trp

580

Leu

Leu

Gly

Met

Glu

660

Arg

Asn

Met

Leu

740

Glu

Tyr

Leu

Met

Gly

Gly

Phe

Val

645

Val

Glu

Val

Arg

Met

725

Ala

Thr

Phe

Lys

Ile

Lys

Leu

Ala

630

Ile

Ala

Arg

Ser

Asp

710

Ala

Gly

Pro

Ile

Thr

Val

Lys

Lys

615

Tyr

Pro

Glu

Tyr

Lys

695

Gly

Asp

Met

Ile

Ser

775

Ala

Pro

Ala

600

Pro

Ala

Glu

Ile

Asn

680

Ala

Gln

Ser

Arg

Thr

760

Thr

Asn

Lys

585

Ile

Thr

Ala

Lys

Gln

665

Lys

Met

Glu

Gly

Gly

745

Ala

His

Ser

Gly

Ser

Val

Arg

Lys

650

Glu

Val

Met

Glu

Ala

730

Leu

Asn

Gly

Gly

Leu

Lys

Ile

Ser

635

His

Gln

Ile

Asp

Lys

715

Arg

Met

Phe

Ala

Tyr

Pro

Met

Phe

620

Glu

Phe

Asp

Asn

700

Gln

Gly

Ala

Arg

Arg

780

Leu

Tyr

Leu

605

Ala

Ala

Ile

Gln

Ile

685

Leu

Val

Ser

Lys

Glu

765

Lys

Thr

Ser

590

Asn

Asp

Ser

Ile

Ser

670

Trp

Gln

Ser

Ala

Pro

750

Gly

Gly

Arg

Ile

Thr

Gln

Val

Ser

655

Gly

Ala

Thr

Phe

Ala

735

Asp

Leu

Leu

Arg

Val

Cys

Ile

Gly

640

Glu

Leu

Ala

Glu

Asn

720

Gln

Gly

Asn

Ala

Leu



785 790 795 800

Val Asp Val Ala Gln Asp Leu Val Val Thr Glu Asp Asp Cys Gly Thr
805 810 815

His Glu Gly Ile Met Met Thr Pro Val Ile Glu Gly Gly Asp Val Lys
820 825 830

Glu Pro Leu Arg Asp Arg Val Leu Gly Arg Val Thr Ala Glu Asp Val
835 840 845

Leu Lys Pro Gly Thr Ala Asp Ile Leu Val Pro Arg Asn Thr Leu Leu
850 855 860

His Glu Gln Trp Cys Asp Leu Leu Glu Glu Asn Ser Val Asp Ala Val
865 870 875 880

Lys Val Arg Ser Val Val Ser Cys Asp Thr Asp Phe Gly Val Cys Ala
885 890 895

His Cys Tyr Gly Arg Asp Leu Ala Arg Gly His Ile Ile Asn Lys Gly
900 905 910

Glu Ala Ile Gly Val Ile Ala Ala Gln Ser Ile Gly Glu Pro Gly Thr
915 920 925

Gln Leu Thr Met Arg Thr Phe His Ile Gly Gly Ala Ala Ser Arg Ala
930 935 940

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

Ser Asn Val Lys Ser Val Val Asn Ser Ser Gly Lys Leu Val Ile Thr
965 970 975

Ser Arg Asn Thr Glu Leu Lys Leu Ile Asp Glu Phe Gly Arg Thr Lys
980 985 990

Glu Ser Tyr Lys Val Pro Tyr Gly Ala Val Leu Ala Lys Gly Asp Gly
995 1000 1005



Glu

Thr

Asp

Thr

Ala

Gln

Tyr

Gln

Gly

Leu

Ile

Arg

Met

Val

Gln
1010

Met
1025

Met
1040

Gly
1055

Gly
1070

Gly
1085

Phe
1100

Ile
1115

Gly
1130

Phe
1145

Ser
1160

Leu
1175

Ile
1190

Glu

Val

Pro

Ile

Leu

Gly

Asn

Leu

Ser

Thr

Glu

Gly

Val

Pro

Arg

Ala

Val

Asp

Ser

Lys

Asp

Pro

Ser

Lys

Ala

Ile

Ile

Lys

Gly

Gly

Ile

Gly

Ser

Asp

Val

Gly

Gly

Asp

Arg

Val

Thr

Trp

Asp

Gly

Thr

Gln

Leu

Leu

Leu

Lys

Asp

Ile

Arg

Ser

Pro

Arg

Val

Glu
1015

Glu
1030

Thr
1045

Val
1060

Arg
1075

Ile
1090

Ala
1105

Thr
1120

Thr
1135

Pro
1150

Phe
1165

Val
1180

Gln
1195

Ile

Thr

Val

Ile

Val

Pro

Pro

Ile

Leu

Gly

Lys

Gly

Asp

Leu

Ser

Val

Ser

Thr

Leu

Ala

Gly

Val

Ala

Gly

Glu

Lys

Gly

Asn

Asp

Ala

Gly

Arg

Asp

Leu

Thr

Gln

Arg

Leu

Pro

Glu

Ser

Val

Gly

Asn

Phe

Gln

Ser

Lys

Asp

Leu

Ile

Pro

Ala

Thr

Asp

Phe

Pro

Trp
1020

Val
1035

Thr
1050

Ala
1065

Ile
1080

Met
1095

Glu
1110

Pro
1125

Arg
1140

Ile
1155

Lys
1170

Pro
1185

Glu
1200

Glu

Asp

Arg

Asp

Glu

Val

Pro

Asp

Gln

Val

Leu

Gly

Tyr

Gly

Ala

Pro

Phe

Glu

Arg

Asp

Ala

Gly

Glu

Ala

Ala

Lys

Glu

Glu

Pro

His

Thr

Leu

Thr

Ala

Gln

Val

Ser

Asp

Glu

Arg

Glu

Arg

His



Asp

Val

Asn

Ala

Gln

Ala

Ile

Ser

Gly

Gly

Arg

Val

Ala

1205

Ile
1220

Asn
1235

Asp
1250

Thr
1265

Val
1280

Asn
1295

Thr
1310

Phe
1325

Lys
1340

Arg
1355

Met
1370

Thr
1385

Gly
1400

Leu

Glu

Lys

Ile

Glu

Gly

Lys

Gln

Arg

Leu

Arg

Ala

Leu

Arg

Val

His

Val

Tyr

Lys

Ala

Glu

Asp

Ile

Arg

Glu

Gly

Leu

Gln

Ile

Asn

Ser

Val

Ser

Thr

Glu

Pro

Arg

Asp

Gly

Arg

Asp

Glu

Ala

Arg

Gly

Leu

Thr

Leu

Ala

Ala

Ala

Ser

1210

Gly
1225

Val
1240

Val
1255

Gly
1270

Val
1285

Ala
1300

Ala
1315

Arg
1330

Arg
1345

Gly
1360

Ala
1375

Ser
1390

Asp
1405

Val

Tyr

Ile

Ser

Lys

Thr

Thr

Val

Gly

Thr

Gly

Ala

Asn

His

Arg

Val

Ser

Ile

Tyr

Glu

Leu

Leu

Gly

Glu

Ser

Glu

Ala

Leu

Arg

Asp

Ala

Ser

Ser

Thr

Lys

Tyr

Ala

Leu

Val

Gln

Gln

Phe

Asn

Arg

Phe

Glu

Glu

Ala

Pro

Ala

1215

Thr
1230

Gly
1245

Met
1260

Leu
1275

Arg
1290

Asp
1305

Ile
1320

Ala
1335

Asn
1350

Tyr
1365

Ala
1380

Glu
1395

Arg

Val

Leu

Glu

Glu

Leu

Ser

Ala

Val

His

Ala

Leu

Tyr

Lys

Arg

Gly

Leu

Leu

Ala

Val

Ile

Gln

Pro

Leu

Ile

Ile

Lys

Glu

Glu

Gly

Ala

Ala

Val

Asp

Gln

Asn



<210> 29

<211> 720
<212> DNA
<213>

<400> 29
atgcaagaga

gaacgttatc
gatcgcctgc
gaagatggct
atggtgacgg
gactacattc
cgtcgtcagg
ggtaagttca
ctcaccagcg
tcccgcgata
atcgacgtgc
tacattcaga
<21e> 30
<211> 239
<212> PRT

<213>

<400> 30

actacaagat
tcaccgaaca
tgactcgtga
tgtcgatttg
Cgaaagggga
caaaaccgtt
cgaacgaact
aacttaacct
gtgagtttgc
agctgatgaa
agatttcgcg

ccgtctgggg

Escherichia coli

tctggtggtc
aggcttccag
atctttccat
ccgacgtctt
agaagtggac
taacccgcgt
gccaggegea
cggtacgcgc
ggtactgaag
ccttgececcegt
tctgecgecgce

tctgggctac

Escherichia coli

gatgacgaca
gttcgaagcg
cttatggtac
cgtagtcaga
cgtatcgtag
gaactgctgg
ccgtcacagg
gaaatgttcc
gcactggtca
ggtcgtgaat
atggtggaag

gtctttgtac

Met Gln Glu Asn Tyr Lys Ile Leu Val Val Asp

1

5

10

Arg Ala Leu Leu Glu Arg Tyr Leu Thr Glu Gln

20

25

Ser Val Ala Asn Ala Glu Gln Met Asp Arg Leu

35

40

Phe His Leu Met Val Leu Asp Leu Met Leu Pro

50

55

tgcgecctgceg
tcgctaatgc
tggatttaat
gcaacccgat
gcctggagat
cccgtatccg
aagaggcggt
gcgaagacga
gccatccgceg
attccgcaat

aagatccagc

cggacggctc

tgcgctgetg
agaacagatg
gttacctggt
gccgatcatt
tggcgctgac
tgcggtgctg
aattgctttc
gccgatgcecg
tgagccgctc
ggaacgctcc
gcatccgcegt

taaagcatga

Asp Asp Met Arg Leu

15

Gly Phe Gln Val Arg

30

Leu Thr Arg Glu Ser

45

Gly Glu Asp Gly Leu

60

60

120

180

240

300

360

420

480

540

600

660

720



Ser Ile Cys Arg Arg Leu Arg Ser Gln Ser Asn Pro Met Pro Ile Ile
65 70 75 80

Met Val Thr Ala Lys Gly Glu Glu Val Asp Arg Ile Val Gly Leu Glu
85 90 95

Ile Gly Ala Asp Asp Tyr Ile Pro Lys Pro Phe Asn Pro Arg Glu Leu
100 105 110

Leu Ala Arg Ile Arg Ala Val Leu Arg Arg Gln Ala Asn Glu Leu Pro
115 120 125

Gly Ala Pro Ser Gln Glu Glu Ala Val Ile Ala Phe Gly Lys Phe Lys
130 135 140

Leu Asn Leu Gly Thr Arg Glu Met Phe Arg Glu Asp Glu Pro Met Pro
145 150 155 160

Leu Thr Ser Gly Glu Phe Ala Val Leu Lys Ala Leu Val Ser His Pro
165 170 175

Arg Glu Pro Leu Ser Arg Asp Lys Leu Met Asn Leu Ala Arg Gly Arg
180 185 190

Glu Tyr Ser Ala Met Glu Arg Ser Ile Asp Val Gln Ile Ser Arg Leu
195 200 205

Arg Arg Met Val Glu Glu Asp Pro Ala His Pro Arg Tyr Ile Gln Thr
210 215 220

Val Trp Gly Leu Gly Tyr Val Phe Val Pro Asp Gly Ser Lys Ala
225 230 235

210> 31

<211> 672

<212> DNA

<213> Escherichia coli

<400> 31
atgcgcgtac tggttgttga agacaatgcg ttgttacgtc accaccttaa agttcagatt 60

caggatgctg gtcatcaggt cgatgacgca gaagatgcca aagaagccga ttattatctc 120



aatgaacata
tcactgattc
cgtgaaagct
aaaccgtttc
ggtctggctt
ttatctatta
ttgatacgca
gatgcggagc
attcaggcac
gaattgcgct
<210>
<211>

<212>
<213>

32
223
PRT

<400> 32
Met Arg Val
1

Lys Val Gln

Ala Glu

35

Lys

Ile val

50

Asp

Arg
65

Trp Arg

Arg Glu Ser

Asp Tyr Val

taccggatat
gccgetggeg
ggcaggacaa
atattgaaga
cacaggtcat
atgacgaagt
ataatggcaa
tgcgggaaag

aatatcccca

ga

Leu
5

Ile
20

Gln
Ala Asp
Leu Gly
Asn

Ser

Gln
85

Trp

Thr Lys

Val Val

Asp

Tyr

Leu

Asp

70

Asp

Pro

tgcgattgtc
tagcaacgat
agtcgaagta
ggtgatggceg
ttcgctcccc
gatcaaactg
agtggtcagc
ccataccatt

agaagtgatt

Escherichia coli

Glu Asp

Ala

Gly

Leu
40

Tyr

Pro
55

Asp
Val Ser
Val

Lys

Phe His

gatctcggat
gtttcactgc
ttaagtgccg
cgaatgcagg
ccgtttcagg
accgcgttcg
aaagattcgt
gatgtactga

accaccgttc

Ala
10

Asn Leu

His Gln Val

25

Asn Glu His

Glu Asp Gly

Ile
75

Leu Pro

Glu Vval

90

Leu

Ile Glu Glu

tgccagacga
cgattctggt
gtgctgatga
cattaatgcg
ttgatctctc
aatacactat
taatgctcca

tgggacgtct

geggecages

Leu Arg His

Ala
30

Asp Asp

Ile Pro

45

Asp

Leu Ser Leu

60

Leu Val Leu

Ser Ala Gly

Val Met Ala

ggacggtctg

attaaccgcc
ttatgtgact
gcgtaatagc
tcgccgtgaa
tatggaaacg
actctatccg
gcgcaaaaaa

ctatctgttc

His Leu

15

Glu Asp

Ile Ala

Ile Arg

Thr Ala

80

Ala
95

Asp

Arg Met

180

240

300

360

420

480

540

600

660

672



Gln

Leu

Asp

145

Leu

Gln

Leu

Val

Ala

Pro

130

Glu

Ile

Leu

Met

Ile
210

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

<220>
<223>

<400>
ctgtctctta ta

Leu
115

Pro

Val

Arg

Tyr

Gly

195

Thr

33
12
DNA

100

Met

Phe

Ile

Asn

Pro

180

Arg

Thr

Arg

Gln

Lys

Asn

165

Asp

Leu

Val

Arg

Val

Leu

150

Gly

Ala

Arg

Arg

Asn

Asp

135

Thr

Lys

Glu

Lys

Gly
215

Artificial Sequence

Primer Sequence

33

Ser

120

Leu

Ala

Val

Leu

Lys

200

Gln

105

Gly

Ser

Phe

Val

Arg

185

Ile

Gly

Leu

Arg

Glu

Ser

170

Glu

Gln

Tyr

Ala

Arg

Tyr

155

Lys

Ser

Ala

Leu

Ser

Glu

140

Thr

Asp

His

Gln

Phe
220

Gln

125

Leu

Ile

Ser

Thr

Tyr
205

Glu

110

Val

Ser

Met

Leu

Ile

190

Pro

Leu

Ile

Ile

Glu

Met

175

Asp

Gln

Arg

Ser

Asn

Thr

160

Leu

Val

Glu



