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eolf-seql

ggcgaaactg tatacatgce ggtacgcaca tgggacgota asactggraa agttggtaad

ttgtggegcyg aaattaaata a

<210> 2

<211> 1086
<212>  DNA
<2i3> arti

<220>
<223>

<400> 2
atgagaggat

gatgaaaaat
aatgctaaac
aaccatatta
cacaatgatt
aataacggta
tggtateate
ttaatcggat
gazaatgaag
gttaatcgea
tcgtgggact
aaagactact
aaagcagecaa
caaattgtga
catgcrrogt
actggtcacc
caaaaatttg
atgceggtac
aaataa
<210> 3
<211> 1035
<212>  DNA
<213> arti

<220>
<Z223>

<400> 3

ficial

cgeatcacea
cacaagtatg
aagataaatc
aaggtaacaa
atggtagtat
cacacgttaa
cgacagacta
ttgaagtgty
aagcgacatt
acactgtacyg
tgcatgttgy
tcatcaaacg
ctatcaaaca
aagcaacaga
tcacagtgac
cacaagctgg
acggtcatgt

gcacatggga

ficial

His-tagged Ami2638_CBD2368

tcaccatcac
tagtggtttg
azagaatgygg
gattacagca
gacacctagr
cggttgggcet
cgtagagtygg
tgagtcgtat
gaaagtaget
tctgcataac
caaaggtgag
catcaaacat
atctgacgtt
ttggaaacag
agcaccagag
tgtattacaa
ttgggtatcg

cgctaaaact

ggatccttac
gcratggaaa
agcgtgaaag
ccaaaaccta
caatacttac
agtgrttatg
cattgtggta
cctggtagaa
gcggatgtga
gaattcttey
ccttacacaa
tattatgacyg
aagcaagaag
aataaagatg
ggaattatca
aaaggtcaaa
tyggaaacgt

ggtaaagttg

His-tagged M23-2638_CBD2638

gccctaaaga
aatatgacat
agttgaaaca
gtattcaagy
catggttata
caaatagaaa
atcaatggge
tcteggacaa
tgaagtcgta
gaacttctiy
ctactaatat
gtggaaaget
Traaaaagca
gcatttggta
caagatacaa
cgattaaata
ttgagggega
gtaagttgtg

Page 2

cgcaaagaaa
tacaaatita
tatctattca
tgtggtcatc
tgcacgtgag
cgaagtgett
aaatgcraac
attattcrta
cggartacca
tccacategt
taataaaaty
agaagtraagc
agaagcaaaa
taaagctgaa
aggtccityg
tgatgaggtt
aactgtatac

gggcgaaatt

1440
1461

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

1020
1080
1086
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a0l f-seql
tgggacgeta aaactggtaa agttggtaag ttygtgygoecg aaattaaata a 1851

<210> 21
<211> 498
<212> PRT
<213> artificial

<220
<223> His-tagged P1y2638

<400> 21
Met Arg Gly Ser His His His His His His Gly Ser Met Leu Thr Ala
1 5 10 15

ITle Asp Tyr Leu Thr Lys Lys Gly ;Ep Lys I'le Ser Ser Asp Pro Arg
20 30

Thr Tyr ggp Gly Tyr Pro Lys Asn Tyr Gly Tyr Arg Asn Tyr His Glu
40 45

Asn Gly Ile Asn Tyr Asp Glu Phe Cys Gly Gly g%r His Arg Ala Phe
50 55

Asp val Tyr Ser Asn Glu Thr Asn Asp val Pro Ala val Thr ser Gly
65 _ 70 ' 75 80

Thr val Ile GTu Ala Asn Asp Tyr Gly gsn phe Gly Gly Thr phe val
85 0 95

Ile Arg Asp Ala Asn Asp Asn Asp Trp Ile Tyr Gly His Leu &1n Arg
100 105 110

Gly Ser Met Arg Phe val val Gly Asp Lys val Asn Gln Gly Asp Ile
115 120 125

Ile Gly Leu @ln Giy Asn Ser Asn Tyr Tyr Asp Asn Pro Met Ser val
130 135 140

tis Leu His Leu GIn Leu Arg Pro Lys Asp Ala Lys Lys Asp Glu Lys
145 150G 155 160

Ser Gln val Cys Ser Gly Lteu Ala Met Glu Lys Tyr aAsp Ile Thr Asn
165 170 175

Leu Asn Ala Lys GIn Asp Lys Ser Lys Asn Gly Ser val Lys Glu Leu
180 185 190

Lys His Ile Tyr Ser Asn His Ile Lys Gly Asn Lys Ile Thr ala Pro
195 200 205

rpage 17



Lys
Thr
225
Thr
Leu
Trp
Gly
Lys
305
Asn
Arg
Ash
Tyr
ser
385
Lys
Glu

Tyr

Gly

Pro

210

Pro

His

Trp

Ala

Thr

Ser

Ile

Asp

Ala

His

Lys

GIn

Ser

Sar

val

Tyr

Asnh

275

Ile

Ala

val

Trp

AsSN

355

Gly

val

Thr

Ala

Ile

Gln

Asn

His

260

Ala

ser

Ala

Arg

340

Lys

Gly

Lys

ASD

ser

420

Pro

Ile

Gln

Tyr

Gly

Pro

Asn

Asp

Asp

Leu

325

Leu

Met

Lys

Gin

405

Phe

Trp

Lys

Gly

Leu

230

Trp

Thr

Leu

Lys

val

310

His

His

Lys

teu

Glu

390

Lys

Thr

Thr

Tyr

va'l

215

Pro

Ala

ASp

Ile

Leu

295

Met

Asn

va'tl

ASD

Glu

375

va'l

Gln

val

Gly

AsSpP

val

Tro

Ser

Tyr

Gly

Phe

Lys

Glu

Gly

Tyr

360

val

Lys

Asn

Thr

His

440

Glu

Ile

Leu

val

val

265

Phe

Ley

Ser

Phe

Lys

345

Phe

Ser

Lys

Lys

Ala

425

Pro

val

eolf-seq]

His Asn Asp Tyr Gly Ser

Tyr

Tyr

250

Glu

Glu

Glu

Tyr

Phe

330

Gly

Ile

Lys

Gln

ASD

410

Pro

Gin

Trp

val

Asn

Gly

Gly

Glu

Lys

Ala

Glu

395

Gly

Glu

Ala

220

Arg

Asn

His

cys

Giu

300

Leu

Thr

Pro

Arg

Ala

380

Ala

Ile

Gly

Gly

Gln Lys Phe
page 18

Glu

Arg

Cys

Glu

285

Glu

Pro

Ser

Tyr

Ile

365

Thr

LYS

Trp

Ile

val

445

ASp

AsSn

Asn

Gly

Ser

Ala

val

cys

Thr

350

Lys

Iie

Gin

TY PR

Tle

430

Leu

Gly

Asn

Glu

255

Asn

Tyr

Thr

Asn

Pro

335

Thr

His

Lys

Ile

Gln

His

Met

Gly

val

Glin

Pro

Leu

Arg

His

Thr

TYr

Gln

val

400

Ala

Arg

Lys

val



450

465

455

eolf-seq
460

Trp val Ser Trp Glu Thr Phe ¢iu Gly Glu Thr val Tyr Mmet Pro val
470 475

480

Arg Thr Trp Asp Ala Lys Thr Gly Lys val Gly Lys Leu Trp Gly Glu
485 490 495

Ile Lys

<Z210>
<Z2il>
<Z2iZ>
<213>

<220>
<Z223>

<400>

Met Arg
1

Asp Ala

Glu Lys

Asn Gly
50

Gly Asn

65

His Asn

Tyr Ala

Tyr Ala

Glu Trp

Glu val
145

22
361
PRT

artificial

His-tagged Ami2638_CBDP2638

22
Gly

Lys

TYr

35

Ser

Lys

ASp

Arg

AsSh

115

His

Cys

Ser
Lys
Asp
val
ITe
TYr
Giu
100
s
Cys

Glu

His

5

Asp

Ile

Lys

Thr

Gly

85

Asn

Asn

Gly

Ser

His His His

Glu

Thr

Glu

Ala

70

Ser

AsSn

Glu

ASh

Tyr
150

Lys

Ash

Leu

55

Pro

Met

Gly

val

Gln

135

Pro

Ser

Leu

40

Lys

Lys

Thr

Thr

Leu

120

Trp

Gly

His

Gln

25

Asn

His

Pro

Pro

His

105

Trp

Ala

Arg

His Gly ser
1¢

val Cys ser
Ala Lys Gln

Ile Tyr Ser
69

ser Ile Gln
75

ser Gln Tyr
30

val asn Gly
Tyr His Pro

asn Ala Asn
140

Ile Ser Asp
155

Page 19

Let

Gly

Asp

45

Asn

Gly

Leu

Trp

Thr

125

l.eu

Lys

Arg

Leu

30

Lys

His

val

Pro

Ala

110

ASD

Ile

teu

Pro

15

Ala

Ser

Ile

val

Trp

95

Ser

Tyr

Gly

Fhe

LYS

Met

Lys

Lys

Ile

80

Leu

val

val

Phe

Leu
160



Glu

Tvr

Phe

Gly

Ile

225

Lys

Gin

ASp

Pro

Gln

305

Gln

Giu

Asn

Gly

Gly

Glu

210

Lys

Ala

Glu

Gly

Glu

280

Ala

Lys

Thr

T Gly

<210
<211>
<212>
<213>

<220>
<223>

<400>

Glu

L.eu

Thr
195

Pro.

Arg

Ala

Ala

Ile

275

Gly

Gly

Phe

vai

Lys

355

23
344
PRT

Gluy

Pro

180

sSer

Tyr

Ile

The

Lys

Trp

e

val

ASpD

Tyr

340

Ley

Ala

165

val

Cys

Thr

Lys

Ile

245

Glin

Tyr

Iie

Leu

Gly

Met

Trp

artificial

Thr

ASNn

Pro

Thr

His

230

Lys

Ile

Lys

Thr

Gln

310

His

Pro

Gly

Leu

Arg

His

Thr

215

Tyr

Gin

va'l

Ala

Arg

295

Lys

val

val

Glu

Lys

ASn

200

Asn

Tyr

ser

LYSs

Glu

280

Tyr

Gly

Trp

Arg

Ile
360

val

Thr

185

Ser

Ile

Asp

ASp

Ala

265

His

Lys

Gln

val

Thr

345

Lys

His-tagged M23-2638_CBD2638

23

e0lf-seql

Ala Ala Asp val

170

val

Trp

ASh

Gly

val

250

Thr

Ala

Gly

Thr

ser

330

TFrp

Arg

Asp

Lys

Gly

235

Lys

ASD

Ser

Pro

Ile

315

Trp

Asp

Leu

Leu

Met

220

Lys

Gln

Trp

Phe

Jrp

Lys

Glu

Ala

Page 20

His

His

205

Lys

Leu

Glu

LYS

The

285

Thr

Tyr

Thr

Lys

Met

Asn

190

val

Asp

Glu

val

Gin

270

val

Gly

Asp

Phe

Thr
350

Gly

Tyr

va't

Lys

Asnh

Thr

His

Glhu

Glu

333

Gly

sSer

rhe

LYS

Phe

Ser

240

Lys

Lys

Ala

Pro

val

320

Gly

Lys



Met

Ile

Thr

Asn

Asp

65

Thr

Ile

Gly

Ile

His

145

Ser

lL.eu

LYS

LYS

Ala

225

Glu

Arg

ASp

Tyr

Gly

50

val

val

AFg

Ser

Gln

Asn

His

Pro

210

Ala

Ala

Gly

Tyr

ASp

35

Ile

Tyr

Ile

ASp

Met

115

Leu

His

vai

Ala

Ile

195

Ser

Thr

Lys

ser

L.eu

20

Gly

AsH

Ser

Glu

Ala

100

Arg

Gln

Leu

Cys

Lys

180

Ty r

Ile

Iie

Gin

His

Thr

TYF

Tyr

ASn

Ala

85

AsSnh

Phe

Gly

Glin

ser

165

Gin

Ser

Gln

Lys

Ile
245

His

Lys

Pro

Asp

Glu

70

Asn

ASp

val

AsSn

Leu

150

Gly

Asp

ASN

Gly

Gln

vat

His

Lys

Lys

Glu

55

Thr

ASp

Asn

val

Ser

135

ATg

Leu

Lys

His

Glu

215

ser

Lys

His

Gly

Asn

40

Phe

ASN

Tyr

ASD

Gly

Ash

Pro

Ala

Ser

Ile

200

Ley

Asp

Ala

His

Trp

25

Tyr

Cys

Asp

Gly

Trp

105

Asp

TYr

LyS

Met

Lys

Gly

va'

Tht

eolf-seql

His
10

Lys
Gly
Gly
val
Asn
90

Ile
Lys
Tyr
Asp
Glu
170
ASh
Gly
Gly

Lys

ASp
250

Gly ser

Ile ser

Tyr Arg

Gly Tyr

Pro Ala

75

Phe Gy

Tyr Gly

val Asn

ASD Asnh

140

Ala Lys

Lys Tyr

Gly ser

Asn Lys

Lys Leu

220

Gln Glu
235

Trp Lys

Page 21

Met

Ser

AsSn

45

His

va'l

Gly

His

Gin

125

Pro

Lys

Asp

val

Ile

205

Glu

val

Gln

Leu

Asp

30

Tyr

Arg

Thr

Thr

Leu

110

Gly

Met

AsSpD

Ile

Lys

190

Thr

val

Lys

Asn

Thr

15

Pro

His

Ala

ser

Phe

95

Gin

Asp

ser

Glu

Thr

175

Glu

Ala

Ser

Lys

Ala

Arg

Phe
Gly
80

va'

APFg

va'l

Lys

Asn

l.eu

Pro

Lys

Gln

240

Asp



Gly

Glu

Ala

Lys

305

Thr

Gly

Ile

Gly

Gly

Phe

val

Lys

<210
<211>
<212>
<213>

<220>
<223>

<400>

Trp

Iie

275

val

ASD

Tyr

Leu

24
986
PRT

Tyr Lys

Ile thr

Leu Gln

Gly His

Met Pro

325

Trp Gly
340

artificial

Ala

Arg

Lys

val

310

va't

Glu

Glu His

Tyr Lys

Gly Gin

Trp val

Arg Thr

Ile Lys

Ala

265

Gly

Thr

ser

Trp

His-tagged PTy2638_Ply2638

24

Met Arg Gly Ser His
1 5

Iie

Thr

AsSn

Asp

65

Thr

Ile

Asp

TYr

Gly

50

val

val

Arg

Tyr

ASD

35

Iie

Tyr

Ile

ASp

Leu Thr
20

Gly Tyr

Asn Tyr

ser Asn

Glu Ala

85

Ala Asn
100

His

Lys

Pro

AsD

Giu

70

AsSh

ASp

His His

Lys Gly

Lys Asn
40

Glu Phe
55
Thr Asn

ASp Tyr

Ash Asp

His

Trp

25

TYr

Cys

ASp

Gly

Trp
105

eolf-seql

ser Phe Thr

Pro

Ile

Trp

ASD
330

His
10

Lys
Gly
Gly
val
ASn
90

Ile

Trp

Lys

Glu

315

Ala

Gly

Ile

Tyr

Gly

Pra

75

Phe

Tyr

Thr
Tyr
300

Thr

Lys

ser

Ser

Arg

Ty

60

Ala

Gly

Gly

Page 22

val

Gly

Asp

Phe

Thr

Met

Ser

Asn

45

His

val

Gly

His

Thr

270

His

Glu

Glu

Gly

Leu

Asp

30

TYr

Arg

Thr

Thr

Leu
110

Ala

Pro

va'l

Gly

Lys

Thr

15

Pro

His

Ala

Ser

Phe

95

Glin

Pro

Gln

Gin

Giu

320

val

Ala

Arg

Glu

Phe

Gly

&0

val

Arg



Gly

Ie

His

145

ser

Leu

Lys

LYS

Thr

225

Thr

Leu

Trp

Gly

Arg

Asnh

ser

GIn

AsNn

His

Pro

210

Pro

His

Trp

Ala

Arg

val

The

Ser

Ile

Met

115

Leu

His

val

Ala

Ile

195

Ser

Ser

val

Tyr

AsSN

275

Iie

Ala

val

Trp

Asn
355

Arg

GlIn

Leu

Cys

Lys

TYr

Ile

Glin

Asn

His

260

Ala

Ser

Ala

Arg

Asp

340

Lys

Phe

Gly

Gln

Ser

165

Gin

ser

Gln
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110

Leu

Asp

Thr

Thr

Ile

Thr

15

Gly

val

Giy

Ile

Leu

95

Ile

Kis

Pro

val

Leu

175

Thr

His

Tyr

ASp

Lys

Gly

80

ser

Ile

Phe

Met

Thr

160

Tyr

Arg



Thr

Gly

Arg

Itle

ASN

Gly

val

305

TYr

Arg

Tyr

Ser

Asn

385

Gly

Thr

Thr

Gin

210

val

Thr

LYS

TYr

Gly

Lys

Gly

Gln

val

Thr

370

Ser

Lys

Asn

Gly

Trp

Glu

Lys

Met

Ala

Gly

Trp

Lys

Ala

Thr

Ala

Lys

180

Pro

Tie

Tyr

Asn

Leu

260

Lys

His

Ile

Gly

TYIr

340

Ala

Pro

Ala

Gly

Tyr
420

phe

His

Thr

245

Ala

Gly

Tyr

Ser

Asn

325

Met

Gy

His

Glin

Arg

TYr

Gly

Ser

Ala

TYr

Gly

ser

310

Gin

His

Gin

l.eu

ASp

390

Thr

Thr

ser

AsSD

215

Asn

Thr

Thr

Gly

vai

295

Gly

Ile

Leu

Ite

His

375

Pro

val

Ley

Met

200

Glu

Ser

Asn

His

Tyr

280

ASD

Lys

Gly

ser

ite

360

Phe

Met

Thr

Tyr

185

Pro

val

Gly

Thr

GHu

265

Gly

Phe

Ile

Leu

Lys

Gly

Gin

Pro

Pro

LYys

eolf-seql

Gln

Met

Gin

Leu

250

His

Pro

Phe

val

Ite

330

Tyr

Trp

Arg

Phe

Thr

410

ser

Ser

LYyS

Arg

235

Gly

Ser

Tyr

Met

Glu

315

Glu

Asn

ser

Met

Ley
395

[ B g

Pro

Giu

Gly

Gin

220

ile

val

Ala

Pro

ASD

300

Ala

Asn

val

Gly

val

380

Lys

ASn

Ser
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val

205

ASD

Tyr

Leuy

Gln

Leu

285

Ile

Gly

ASD

Lys

ser

365

AsN

ser

Thr

Ala

190

Leu

Gly

Leu

Trp

Trp

270

Gly

Gly

Trp

Gly

val

350

Thr

Ser

Ala

Gly

Ser
430

LysS

His

Pro

B Y
g

Leu

Ile

Thr

Ser

vat

335

Gly

Gly

Phe

Gly

Trp

Phe

val

val

240

Asn

Asn

PO

AsTn

320

His

ASp

Tyr

ser

Tvr

480

Lys

Thr



Pro
Pro
val
465

Gly

Thr

Asn

GIn

Met

Gln

feu

<210
<211>
<212>
<213>

<220>
<223>

<400>

Thr

435

Ser

Lys

ATrg

Gly

31
414
PRYT

ASD

Gly

Glin

Ile

vatl
500

Ile

val

Asp

Tyr

485

Leu

artificial

Ile

Leu

Gly

Leu

Trp

Thr

Pro

Gly

Arg

Ala

va'l

val

Thr

Thr

Gly

Trp

Afrg

Tie
505

eolf-seq]
Thr Gly Pro

Gln

val

Thr

480

Lys

Thr

Gly
475

Trp

His-tagged M23-LST_M23-LST_CWT-LST

31

Met Arg Gly
1

Glu

Gly

rhe

Ile

65

l.ey

Lys

Gly

Gln

His

Pro

Phe

50

val

Ile

Tyr

Tre

Arg

Sar

TYr

35

Met

Glu

Glu

AsSn

Sar

115

Met

ser

Ala

20

Pro

Asnh

Ala

Asn

val

100

Gly

val

His

5

Gln

Let

Iie

Gly

Asp

85

LysS

Ser

Asn

His

Trp

Gly

Gly

Trp

70

Gly

va'

Thr

sSer

His

l.eu

Ile

Thr

55

Ser

val

Gly

Gly

Phe

His

ASN

Ash

40

Pro

Asn

His

Asp

Tyr

120

Ser

His

Ash

25

Gly

val

Tyr

Arg

Tyr

165

5er

AsT

His

10

Tyr

Gly

Lys

Gly

Glin

90

val

Thr

Gly

Lys

Met

Ala

Gly

75

Trp

Lys

Ala

Ile
460
Tyr

Asn

ser

LYS

His

Ile

60

Gly

Tvr

Ala

Pro

Ser Thr Ala
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Phe
445
His

Thr

Lys

Ala

Gly

Tyr

45

Ser

Asn

Met

Gly

His

125

Gin

Arg

Tyr

Gly

ser

Ala

Tyr

Gly

ser

Glin

His

Gln

110

Leu

Asp

Ser

Asp

Asn

Thr
495

Thr

15

Gly

vai

Gly

iie

l.eL}

95

Ile

His

Pro

Met

Glu

Ser

480

Asn

Tyr

ASp

Lys

Gly

80

Ser

Ile

Phe

MetT



Pro

145

Pro

GlIn

Leu

Tle

Lys

Ser

Asn

ser

305

Thr

Ala

Phe

His

130

Phe

Thr

Trp

Gly

Gly

Trp

Gly

val

Thr

Ser

290

Ala

Gly

Ser

Arg

Tyr
370

Leu

Pro

teu

Ile

195

Thr

ser

val

Gly

Gly

Phe

Gly

Irp

Phe

Ser

355

Asp

LYS

Ash

Ash

180

AsSn

Pro

AsSDh

His

Asp

260

TYF

Ser

Tyr

Lys

Thr

340

Met

Glu

Ser

Thr

165

ASDH

Gly

val

Tyr

Arg

Tyr

Ser

Asn

Gly

Thir

325

Pro

Pro

val

Ala

150

Gly

Tyr

Gly

LYs

Gly

Glin

val

Thr

Ser

Lys

310

Asn

Asn

Gin

Met

135

Gly

Glu

Lys

Met

Ala

215

Gly

Trp

Lys

Ala

Thr

295

Ala

Lys

Thr

ser

Lys
375

Tyr

Leuy

Lys

His

200

Ile

Gly

Ty

Ala

Pro

280

Ala

Gly

Tyr

ASD

Gly

Glin

Gly

Ala

Gly

Tyr

sar

Asn

Met

His

Gln

Gly

Gly

ASp

eolf-seq]l

Lys

Ala

170

Tyr

Gly

Ser

GlIn

His

250

Glin

Leu

ASD

Thr

Thr
330

e Tle

Leu

Gly

Ala

155

Thr

Gty

val

Gly

Ile

235

l.eu

Ile

His

Pro

val

315

Leu

Thr

Lys

His

140

Gly

His

TYr

Asp

Ser

Ile

Phe

Met

300

Thr

Tyr

Arg

Ala

val
380
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Gly

Glu

Gly

Phe

205

Ile

Leu

Lys

Gly

Gln

285

Pro

Pro

Lys

Thr

Gly

Trp

Thr

His

Pro

190

val

Ile

Tyr

Trp

Arg

Phe

Thr

Ser

Thr

350

Gin

val

val

ser

175

Tyr

Met

Glu

Glu

AsSH

255

ser

Met

Leu

Pro

Glu

Gly

Thr

Gly

Thr

160

Pro

ASNH

Ala

Asn

240

val

Gly

val

Lys

Asn

320

Ser

Pro

Tyr



385

eolf-seql

Lys ser Thr Asn Thr Leu Gly val Leu Trp Gly Thr Ile Lys
05

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

<220>
<223>

<400>

32
628
PRT

artificial

410

His-tagged M23-2638_Ami2638_CBD2638_CRD2638

32

Met Arg Gly Ser His
1 5

Ile Asp
Thr Tyr
Asn Gly
50

Asp val
65

Thr val
Ile Arg
Gly ser
Ile Gly
His Leu
145

ser Gin

Leu Asn

TYTr

ASp

35

Ile

Tyr

Ile

ASp

Met

115

Leu

His

val

Ala

Leu

20

Gly

Asn

Ser

Glu

Ala

100

Arg

Gln

Leu

Cys

Lys

Thr

TYr

Tyr

Ash

Ala

85

AsSD

Phe

Gly

GlIn

ser

165

Gln

His His His

Lys

Pro

ASp

Glu

70

ASn

Asp

val

ASN

Leu

150

Gly

Asp

Lys

Lys

Glu

55

Thr

Asp

Asn

val

ser

135

Arg

Leu

Lys

Gly

Asn

40

Phe

ASn

Tyr

Asp

Gly

Asn

Pro

Ala

ser

His

Trp

25

Tyr

Cys

Asp

Gly

Trp

105

Asp

Tyr

Lys

Met

Lys

His Gly Ser Met
10

LysS

Gly

Gly

val

Asn

90

Ile

Lys

Tyr

ASp

Glu
170

Ile

Tyr

Gly

Pro

75

Phe

Tyr

val

AsD

Ala

155

LYS

Ser

Arg

Tyr

60

Ala

Gly

Gly

Ash

Asn

140

Lys

Tvr

Asnh Gly Ser
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Ser

Ash

45

His

val

Gly

His

Gln

125

Pro

Lys

ASp

val

Leu

ASp

30

Tyr

Arg

Thr

Thr

Leu

110

Gly

Met

ASp

Lys

Thr Gly Asn Ser Gly %ég Arg Ile Tyr Leu Pro val arg Thr Trp Asn
385

The

15

Pro

His

Ala

Ser

Phe

95

Gin

ASp

Ser

Glu

Thr

175

Glu

400

Arg

Glu

rhe

Gly

80

va't

Arg

val
Lys
160

ASRH

Leu



Lys

Lys

Thr

225

Thr

Ley

Trp

Gly

Arg

Asn

Tyr

Ser

385

Lys

Glu

His

Pro

210

Pro

His

Trp

Ala

290

val

Thr

Sar

Asp

AsSp

Ala

His

Ile

195

Ser

ser

val

Tyr

Asn

275

Ite

Ala

val

Tro

AsSn

355

Gly

val

Thr

Ala

180

TYTF

Tle

Gln

Asn

His

260

Ala

Ser

Ala

APg

ASp

340

Lys

Gly

Lys

Asp

ser
420

ser

Gln

TYyr

Gly

Pro

AsSN

ASp

AsSp

Leu

325

Leu

Met

Lys

Glin

Trp

Phe

Asn

Gly

Leu

230

Trp

Thr

Leu

Lys

val

310

His

His

Lys

teu

Glu

350

LYS

Thr

His

va't

215

Pro

Ala

Asp

leu

295

Met

AsN

val

Asp

Glu

375

val

Gln

val

Ile

200

va't

Trp

Ser

Tyr

Gly

Phe

Lys

Glu

Gly

Tyr

360

Val

LysS

Asn

Thr

i85

Lys

Ile

Leu

Vai

val

265

Phe

Leu

Ser

Phe

Ser

Lys

Lys

Ala
425

eolf-seqt

Gly

His

Tyr

Tyr

250

Glu

Glu

Glu

Tyr

Phe

330

Gly

Ile

Lys

Gin

Asp

410

Pro

Asn

Asn

Ala

235

Ala

Trp

val

ASh

Gly

Gly

Glu

Lys

Ala

Glu

395

Gly

Glu

LysS

ASD

220

Arg

ASH

His

cys

Glu

300

Leu

Thr

Pro

Arg

Ala

380

Ala

Ile

Gly
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Ile

205

Tvyr

Glu

Aty

Cys

Glu

285

Glu

Pro

Ser

TY "

Ile

365

Thr

Lys

Trp

Itie

180

Thr

Gly

ASh

Asn

Gly

ser

Ala

val

Cys

Thr

350

Lys

Gin

Tyr

Iie
430

Ala

ser

ASn

Asn

Tyr

Thr

Asn

Pro

335

Thr

His

Lys

Ile

LYS

Thr

Pro

Met

Gly

val

Pro

Leu

Arg

His

Thr

Tyr

Gln

val

450

Ata

Alrg



eolf-seq]
Tyr Lys Gly Pro Trp Thr Gly His Pro Gin Ala Gly val Leu GIn Lys
435 440 445

Gly Glin Thr I7e Lys Tyr Asp Glu val GIn Lys Phe Asp Gly His val
450 455 460

Trp val ser Trp Glu Thr Phe Glu Gly Glu Thr val Tyr Met Pro val
465 470 475 480

Arg Thr Trp Asp Ala Lys Thr Gly tys val Gly Lys Leu Trp Gly Glu
485 480 4585

Ile Lys Glu Leu Gly Gly Lys Leu Glu val Ser Lys Ala Ala Thr Ile
500 505 510

Lys GIn Ser Asp val Lys GIn Glu val Lys Lys Gln Glu Ala Lys Gin
515 520 525

Ile val Lys Ala Thr Asp Trp Lys GIn Asn Lys Asp Gly Ile Trp Tyr
530 535 540

Lys Ala Glu His Ala ser Phe Thr val thr Ala Pro Glu Gly Tie Ile
545 550 555 560

Thr Arg Tyr Lys Gly Pro Trp Thr Gly His Pro Gin Ala Giy val Leu
565 570 575

Gln Lys Gly Gin Thr ITe Lys Tyr Asp Giu val Gln Lys Phe Asp Gly
580 585 590

His val Trp val ser Trp Glu Thr Phe Giu Gly Glu Thr val Tyr Met
585 600 605

Pro val Arg Thr Trp Asp Ala Lys Thr Gly Lys val Gly Lys Leu Trp
610 615 620

Gly ¢lu Ile Lys

625

<210> 33

<21l> 741

<212> DNA )

<213> staphyliococcus simulans

<400> 33 ‘

getgoaacac atgaacattc agcacaatgg ttgaataatt acaaaaaagg atatggttac 60

ggtccttate cattaggtatr aaatggceggt atgcactacg gagttgattt ttttatgaat 120

attggaacac cagtaaaage tatttcaagc ggaaaaatag ttgaagctgg ttggagtaat 180
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tacggaggag
atgcatctaa
ggitggtcty
aattcatitt
ggaaaagcag
ggcacactat
acgactggre
cattatgatyg
ggccaacgta
ctttggggaa
<210>
<211>

<212>
<213>

34
246
PRT
Stap

<400> 34
?1a Ala Thr

Gly Tyr Gly

val
35

Tyr Gly

Ser
50

Ser Gly

Ask GIn Ile

65

Met His Leu

Gly G1In Tle

His
115

His Leu

Gln Asp Pro

gtaatcaaat
gtaaatataa
gaagcactgg
casattcaac
gtggtacagt
ataaatcaga
cattragaag
aagtgatgaa
tttacttgec

ctataaagtg

hylococcus

Glu Hi

5

His

Tyr Pr

20

Gly

Asp Phe Ph

Lys Ile va

11
70

Gly Leu

Ser

Ty

ITe
100

Gly Tr

Phe Gln Ar

Met Pro Ph

aggtctrtatt
tgttaaagta
ttattctaca
tgcccaagat
aactccaacy
gtcagctage
catgccgeag
acaagacggt
tgtaagaaca

a

simutans

s Ser Ala

o Tyr Pro

e Met Asn

40

1 Glu Ala

55

e Glu Asn

r Asn val
p Ser Giy

val
120

g Met

e Ley
135

Lys

eolf-seq?

gaaaatgatg
ggagatiatyg
gcaccacatt
ccaatgcctt
ccgaatacag
ttcacaccta
tcaggagrce
catgtttggy

tggaataaat

Gin Trp Leu

10

Ley Ile

25

Gly

Ite Gly Thr

Trp

ser

val
75

Asp Gly

val
90

LYsS Gly

Ser Thr

105

Gly

Asn ser Phe

ser Ala Gly

gagrgcatag
tcaaagetygg
tacacttcca
tcttaaagag
gttggaaaac
atacagatat
taaaagcagy
taggttatac

ctactaatac

Asn Asn Tyr

Asn Gly Gly

30

val
45

Pro Lys

Ash
60

Tyr Gly

His Arg Gln

Asp Tyr val

Thr
110

Tyr ser

Asn Ser

125

ser

Tyr
140

Gly Lys
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acaatggtat
tcaaataatc
aagaatggtt
cgcaggatat
aaacaaatat
dataacaaga
£CA3aCaATT
aggtaacagt

tttaggtgtt

Lys Lys

Met His

Ala 1le

Gly Gly

Trp Tyr

20

Ala
Pro
Ala

Thr

Ala Gly

240
300
360
420
480
540
600
660
720
741



Gly Thr
cly Thr
Ile Ile
val Leu

Asp Gly
210

Tyr Leu
225

Leu Trp

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

<400>
Trp Lys
1

Phe Thr
Trp Thr
LYS Tyr
Glu Thr
65

Ala Lys

<210
<211l>

val

Leu

Thr

LysS

His

Pro

Gly

35
94
PRT

Thr

TYyr

val

val

Thr

Pro

Lys

Thr

Gly

Trp

Arg

Iie
245

Thr

150

Sar

The

Gin

val

Thr

230

LyS

Pro

Glu

Gly

Thr

Gly

Trp

ASN

ser

Pro

Ile

200

Tyr

ASH

Thr

Ala

Phe

185

His

Thr

Lys

el f-seqt

Gly

Sar

170

Arg

TYYF

Gly

sSer

Trp Lys
155

phe Thr
Ser Met
Asp Glu
Asn Ser

220

Thr Asn
235

Thr

PO

Pro

val

205

Gly

Thr

Staphylococcus aureus bacteriophage 2638a

35

Glin

val

Gly

35

ASp

Fhe

Thr

36
92

Asn Lys’
5

The

20

His

Glu

Glu

Gly

Ala
Pro
val
Gly

Lys
85

Asp Gly Tle

Gin

Gin

Glu

70

val

Glu

Ala

Lys

Thr

Gly

Gly

Gly

40

Phe

val

Lys

Trp

Ile

25

val

ASD

TYPR

Leu

Ty

10

Iie

Lay

Gly

Met

Trp
90

Lys Ala

Thr Arg

Gin Lys

His val
60

Pro val
75

Gly Glu
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Glu

Tyt

Gly

45

Trp

Arg

Tle

Asn

Asn

Gln

180

Met

Gln

Leu

His

val

Thr

LYS

Lys

Thr

175

Ser

LyS

Arg

Gly

Ala

15

Gly

Thr

Ser

Trp

Tyr
160
ASD

Gly

Gln

val
240

ser

Pro

Ile

TrD

ASD
80



<212>
<213>

<400>

PRT

staphylococcus simulans

36

Trp Lys Thr
1

phe

Ser

Asp

ASh

05

Thr

Thr

Met

Glu

50

Ser

AsSN

<210>
<Z211l>
<21e>
<213>

<400>

Pro

Pro

35

val

Gly

Thr

37
146
PRT

Asn Lys Tyr Gly Thr
5

AsN

20

Gin

Met

Gln

teu

Thr

Ser

Lys

Arg

Gly
85

ASp

Gly

Gln

Ile

70

vat

Ile

val

ASP

55

Tyr

Leu

Ile

l.eu

40

Gly

Lauy

Trp

Leu

Thr

25

Lys

His

Pro

Gly

eo’l f-seql

Tyr

i0

Arg

Ala

val

val

Thr
90

Lys

Thr

Gly

TrD

Arg

75

Ile

Ser

Thr

Gln

val

60

Thr

LysS

Glu

Gly

Thr

45

Gly

Trp

Staphylococcus aureus bacteriophage 2638a

37

Met ifeu Thr
1

Ser

Asn

His

val

653

Gly

His

AsSp

TYr

Arg

50

Thr

Thr

Leu

Pro

His

35

Ala

Ser

phe

Gln

Ala

Arg

20

Glu

Phe

Ile Asp Tyr Leu
5

Thr

Asn

Asp

The

Ile

85

Gly

Tyr

Gly

vall

val

70

Arg

ser

ASD

Ile

Tyr

55

Ile

ASp

MetT

Gly

Ash

40

ser

Glu

Ala

Arg

Thr

TVYF

Tyl

AsSnh

Ala

Asn

Phe
105

Lys

16

Fro

ASp

Giu

ASH

ASp

a0

val

Lys Gly Trp

Lys

Glu

Thr

AsSp

75

Asn

val

AsH

Phe

ASD

60

Tyr

Asp

Gly
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Tyr

cys

45

Asp

Gly

Trp

ASp

ser

Pro

30

Ile

Tyr

AsSn

Lys

Gly

30

Gly

va'

Asn

Ile

Lvs
110

Ala

i5

Phe

His

Thr

Lys

Ile

15

Tyr

Gly

Pro

Phe

Tyr

a5

val

Ser

Arg

Tyr

Gly

Ser
80

Ser

Arg

Tyr

Ala

Gly

80

Gly

Asnh



eoif-seql

Gln Gly Asp Ite Ile Gly Leu Gln Gly Asn Ser Asn Tyr Tyr Asp Asnh
115 120 125

Pro Met Ser val His Leu His Leu GlIn Leu Arg Pro Lys Asp Ala Lys
130 135 140

Lys Asp
145

<210> 38

<211> 140

<212> PRT

<213> staphyloecoccus simulans

<400> 38

Ala Ala Thr #is Giu His Ser ala GIn Trp Leu Asn Asn Tyr Lys LYs
1 5 1¢ 15

Gty Tyr Gly Tyr Gly Pro Tyr Pro Eeu Gly Ile asn Gly Gly Met His
20 5 30

Tyr Gly val Asp Phe Phe Met Asn ITe Gly Thr Pro val Lys ala Ile
35 40 45

Ser Sgr Gly Lys Ile val Glu Ala Gly Trp Ser 2sn Tyr Gly Gly Gly
5 55 0

Asn GlIn Ile Gly teu Ile Glu Asn Asp Gly val His Arg ¢in Trp Tyr
65 70 75 80

Met His Leu Ser Lys Tyr Asn val tys val Gly Asp Tyr val Lys Ala

Gly GIn Iie Ile Gly Trp Ser Gly Ser Thr Gly Tyr Ser Thr ala Pro
160 105 110

His Leu His Phe Gln Arg Met val Asn Ser Phe Ser Asn Ser Thr Ala
115 120 125

Gln Asp Pro Met Pro Phe Leu Lys Ser ala Gly Tyr
130 135 1490

<210> 39
<211> 169
<212> PRT

<213> staphylococcus aureus bacteriophage 2638z
<400> 39
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Asn

Asn

Ala

Ala

Trp

65

val

Asn

Gly

Gly

Glu-

345

Lys

ASD

Arg

Asnh

50

His

Cys

Glu

Leu

Thr

130

Pro

Ile

Tyr

Glu

35

ATg

Cys

Glu

Glu

Pro

115

Ser

TYr

Lys Arg Iie

<210>
<211>
<212>
«2313>

<400

40
163
PRY

Thr

Gly

20

Asn

ASn

Gly

ser

Ala

100

val

cys

Thr

Lys

Ala

Ser

Ash

Glu

ASh

Tyr

8BS

Thr

ASH

Pro

Thr

His
165

Pro

Met

Gly

val

GlIn

70

Pro

Leu

Arg

His

Thr

150

Tyr

Lys

Thr

Thr

Leu

55

Trp

Gly

Lys

Asn

Ty

r

Pro

Pro

His

40

Trp

Ala

Arg

val

Thr

120

ser

Ile

Asp

Ser

ser

25

val

Tyr

ASn

Ile

Ala

105

val

Trp

Ash

Gly

g0l f-seql
Ile Gin Gly val

i0

Glin

Asn

His

Ada

Ser

90

Ala

Arg

ASD

Lys

Tyr

Gly

Pro

Asn

75

Asp

ASp

Leu

Leu

Met
155

Staphylococcus aureus phage phi 11

40

Leu

Trp

Thr

60

L.eu

Lys

val

His

His

140

Lys

Asrn Pro Lys Gly IZle val Ile His Asn Asp Ala Gy
1 5 10

Thr Ala Giu Ala Tyr Arg Asn Gly Leu val Asn Ala

20

25

Leu Glu éga Gly Tle Ala His Ser Tyr val ser Gly

40

page 51

Pro

Ala

45

ASp

Ile

[.eu

Met

AsN

125

val

ASp

Sar

Fro

Asn
45

val

Trp

30

Ser

TYr

Gly

Phe

LYS

Giu

Gly

Tyr

Lys

Leuy
30

Thr

Ite His
15

Leu Tyr

val Tyr

val Gglu

rPhe Glu

80

Leu Glu

95

Ser Tyr

Phe Phe

Lys Gly

Phe Ile
160

Gly Ala
15

ser Arg

val Trp



Gln

Gly

63

ASD

Ala

Arg

val

Tyr

Ala

50

AsSH

Ash

Arg

Leu

Leu

130

Lys

Met

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

<400>

Leu

Lys

Ala

Leu

His

115

His

Arg

ASp

41
158
PRY

Asp

Tyr

Thr

Leu

100

ASH

Thr

Leu

Glu

TYF

Phe

85

LYS

Glu

Gly

Gin

ser

Tyr

70

Leu

Lys

Phe

Phe

Ley
150

Glin

55

Gly

Lys

Trp

Thr

val

Iie

Asn

Gly

Ser

120

Pro

Asp

Gly

Glu

Glu

l.eL

105

Thr

vai

Tyr

eolT-seq]
Trp His Thr
60

val Cys GlIn

75
Gln Ala Thr
90
Pro Ala Asnh
ser Cys Pro

Thr Arg Gly

Phe Ile Lys

staphylococcus aureus phage phi 11

41

Met Ser Ile

1

ASN

Val

Trp

Ile

65

Thr

Glu

ASp

Pro

Phe

leu

35

val

Phe

Asp

Ile

Tie

20

Trp

L.eu

Ala

Phe

Met Glu val Ala

5

Glu

Tyr

phe

AsNn

Leu
85

Trp

Gly

Gly

ASnN

70

Ala

Leu

Phe

Leu

55

rhe

Gin

LYS

Gln

40

Leu

ASp

Pro

Thr

Thr

25

Cys

Leuy

Gly

Gly

Met Gin Ala
16

Ser Glu Gly

Phe Asp Tyr

Lys Gly Leu
&0

Leu Ala Thr
75

AsSp Met val
a0

rPage 52

Ala

Ser

rPhe

Arg

His

125

Leuy

Gin

Lys

Lys

Ala

45

Gly

val

val

Asn

Met

Gln

AsSh

110

Arg

lLey

Tie

Leu

Gln

30

AsSn

Ala

Tyr

Phe

GIn

Gly

Glu

95

Thr

Ser

Pro

Arg

Thr

15

Phe

Ala

Lys

Gln

Gly
95

Ile

Ala

80

Cys

Ile

Ser

Glu

Ala
160

Lys

Asn

Gly

Asp

Asn

80

Ser



Ash Tyr Gly Ala Gly Tyr Gly
100

Leu Asp Tyr Ite tle val Tyr
135

Thr Asp Gly Ile Glu Gin Pro
130 135

Arg GIn His Ala Tyr Asp Phe
145 150
<210> 42

<211> 140

<212> PRT

<213> Staphylococcus phage
<400> 42

Met Lys Thr Leu Lys Gin Ala
1 5

Thr Gly Thr Asp Phe Asp Gly
20

Ala val Asp Tyr Ile Tyr His
35

Gly Asnh Ala Lys Asp Ala Ile
50 55

val Tyr Lys Asn Tyr Pro Ala
65 70

val Trp Thr Thr Gly Asn Phe
85

Thr Asn Pro Asp Pro Tyr Gly

GIn Asn Trp Asn Gly Asn Gly
1158

Arg Thr His aAsp Tyr Thr Gly
130 1358

<210> 43

<21i> 12

<212> PRT

<213> areificial

His
Glu
120

Gliy

Pro

val

105

Gin

Irp

Met

Twort

Glu

Leu

val

40

Ash

rhe

Ala

ASp

ser

TY "

Thr

Ash

ArG

Thr

Leu

105

Tyr

Thr

eo’lf-seq]

Ala Trp

Asn Trp

Gly Trp

Trp Phe
155

Tyr Ile

16

Gly Tyr

Asp Gly

ser Phe

Pro Lys

TYr Giy

90

Gln Tyr

Lys Thr

His pPhe

val
lLeu
Glu
140

Ile

Lys
Gin
Lys
Gly
60

Tyr
His
vai

Glu

Ile
140
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Ile

Arg

Ser

cys

Ile

45

Gly

Gly

Ile

Thr

Ley
125

Glu aAla Thr

110

Gly

val

Pro

Lys

Met

30

ATg

Thr

ASp

Ala

val

110

Ala

Gly

Thr

val

15

Asp

Met

Ala

val

Ile

95

lLeu

Thy

Trp

Arg

Asn

Leu

Trp

Thr

vai

86

val
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<211>
<212>
<213>

<400>

51
127
PRT

eolf-seqgl

staphylococcus aureus hacteriophage 2638a
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LYS
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Pro
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Trp

Asp

Gln

Trp

Phe
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Trp

Lys

Glu

Ala
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<211>
<212>
<213>

<400>
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Lys
35

Thr

Thr

Tyr

Thr

Lys

115

52
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PRT

Glu

val

20

Gln

vad

Gly

ASp

Phe

100

Thr

val

5

Lys

AsSnh

Thr

His

Glu

85

Glu

Gly

Ser

Lys

Lys

Ala

Pro

70

val

Gly

Lys

Lys

Gin

ASD

Pro

55

Gln

Glin

Glu

val

Ala

Glu

Gly

40

Glu

Ala

Lys

Thr

Gly

staphyliococcus simulans
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Gly Lys ala Giy Gly Thr val Thr
1 5

Thr Asn Lys Tyr Gly Thr Leu Tyr
26

Pro Ash Thr Asp Ite Ite Thr Arg
35 40

pro GIn Ser Gly val Leu Lys Ala
50 55

Ala

Ala

25

Ite

Gly

Gly

Phe

val

165

Lys

Pro

[N

Thr

Thr
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Lys

Tro

ile

val

ASp

90

Tyr

Leu

Thr
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Ser
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Glin

Ile Lys Gln

Gin

TY I

Ile

leu
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Gly

Met

Trp

Pro

Giu

Gly

Thr

Ile

Lys

Thr
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Gin

His

Pro

Gly

ASN

ser

Pro

Iie
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val

Ala

45

Arg

Lys

va'l

val

Glu
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Thr

Ala

Fhe

45

His

Ser

Ty

Gly

Trp

Arg

110

Ile

Gly
Ser
30

Arg

Tyr

ASp
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val
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Trp
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Phe

Ser
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Ser

Trp
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Met
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g§1 Met Lys GIn Asp ggy His val Trp val Gly Tyr Thr Giy Asn Ser
75

eolf-seq]

80

Gly GIn Arg Ile ggr Leu Pro val Arg ggr Trp Asn Lys Ser Thr Asn
95

Thr Leu Gly val Leu Trp Gly Thr Iie Lys
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<400>

53
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PRT

100

105

staphyiccoccus aureus bacteriophage 2638a
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Met Leu Thr

1

Ser

ASH

- His

val
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His
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Pro

Lys

145

ASp

ASH

Tyr

Arg

50

Thr

Thr

Leu

Gly

Met
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Asp

Iie
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Ala
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Sar
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Gly
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ASp

30

val

ASH
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Asp
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val

Ser
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LyS

Gly Trp

Asn Tyr

Phe Cys
45

ASN ASp
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TYr Gly

ASp Trp

Gly Asp

Asn Tyr
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Pro Lys
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Ala Met

ser Lys
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Lys

Gly
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vall
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Iie

Lys
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Tyr

ASD
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Ile
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Gly
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Phe
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val Lys Glu Leu Lys His Ile Tyr
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Staphylecoccus simulans
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Ata Ala Thr
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Gly Tyr

Tyr Gly

ser ser
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Asn Glin
65

Met His

Giy GIn

His Leu

Gln Asp

Gly Thr
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<211>
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<400>
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val
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Gly
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Pro

val
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phe
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Asn His Ie

Trp
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Gly
Gly
Trp
Gly
va'l
90

Thr
ser

Ala

Gly

Leu

Ile

Tht

ser

val
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Gly

Gly

Phe
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AsSp
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Ser
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Gly

Staphytococcus aureus bacteriophage 2638a
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l.eu

Pro

50

Met

Gly

val

Gln

Pro

130

Leu

Arg

His

Thr

TYr

210

Ghn

val

<210
<211>
<212>
<213>

LYS

Thr

Thr

Leu

Lys

Asn

Arg

Asn

195

Tyr

Ser

Lys

56
220
PRT

20

His

Pro

Pro

Trp

100

Ala

ATy

val

Thr

Ser

180

Ile

Asp

ASp

Ala

Ile

Ser

Ser

val

85

TYr

AsSH

Ile

Ala

val

165

Tro

AsSH

Gly

val

Thr
245

Tyr

Ite

Gln

70

AsSn

His

Ala

ser

Ala

150

Arg

ASp

Lys

Gly

Lys

ASD

Ser

Gin

55

Tyr

Gly

Pro

Asn

135

ASD

Leu

Leu

Met

LysS

Gin

Asn

40

Gly

Leu

Trp

Thr

Leu

120

Lys

val

His

His

Glu

25

His

val

Pro

Ala

ASp

105

Iie

Leu

Met

ASN

val

185

Asp

Glu

val

eolf-seq]

Ile

val

Trp

Ser

90

Tyr

Gly

Phe

Lys

Giu

170

Gly

Tyr

val

LysS

Lys

Ie

Leu

75

val

val

Phe

Leu

ser

155

Phe

Lys

rhe

Ser

Lys

Staphylococcus aureus phage phi 11
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Gly

His

60

Tyt

Tyr

Glu

Giu

Glu

140

Tyr

Phe

Gly

Iie

Lys

Gln

ASH

45

ASh

Ala

Ala

Trp

val

125

Asn

Gly

Gly

Glu

LyS

Ala

Glu

30

Lys

AsSp

Arg

Asi

His

110

Cys

Gtu

Leu

Thr

Pro

190

Arg

Ala

Ala

Ile

Tyr

Glu

Arg

95

Cys

Giu

Glu

Pro

ser

175

TYr

Ile

Thr

Lys

Thr
Gly
Asn
80

Ash
Gly
Ser
Ala
val
160
Cys
Thr
Lys

Ile

Gln
240



<400>

Pro Lys
i

Ile 1le
Asn Pro
Thr Ala

50

Leu Glu
65

Gln Ala
Gly Asn
Asp Asn
Ala Arg
Arg Leu
val Leu
ASp Lys
Tyr Met
Ala ser

210

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

56

Lys

Lys

Lys

35

Glu

Ala

Leu

Lys

Ala

115

Leu

His

His

Arg

195

ser

57
206
PRT

GTu

ASD

20

Gly

Ala

Gly

AsSD

Tyr

100

Thr

Leu

Asn

Thr

l.eu

180

Gly

Asn

Thr

val

Ile

TY I

Ile

Glu

85

Tyr

Phe

Lys

Glu

LYs

Thr

Ala

val

val

ATy

Ala

70

5er

Tyr

L.eu

Lys

Phe

150

phe

L&l

Ile

val

LyS

Lys

Ile

Asn

55

His

Gln

Gly

Lys

Trp

Thr

AsSp

Lys

Pro

Pro

Gly

His

40

Gly

Ser

val

Ile

ASH

120

Gly

ser

Pro

ASP

va'l

200

Fro

Gln

TYI

25

AsSn

Leu

Tyr

Gly

Giu

105

Glu

Leu

Thr

val

Tyr

185

Ala

val

eolf-seql

Pro

10

ASp

ASD

val

val

ITp

a0

val

GlIn

Pro

Ser

Thr

176

Phe

Thr

Ala

Lys

Leu

Ala

Asn

ser

75

His

Cys

Ala

Ala

Cys

155

Arg

Ile

val

Ser

Staphyiococcus aureus phage phi 11
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Ala

Pro

Gly

Ala

60

Gly

The

Gln

Thr

ASN

140

Pro

Gly

Lys

Ser

Ala
220

val

Lys

Ser

45

Pro

Asnh

Ala

Ser

Phe

125

Arg

His

Leu

Gin

Asn
205

Glu

Arg

30

LYS

teu

Thr

Agn

Met

110

Glin

Asn

Arg

Leu

Ile

150

Glu

Let

15

Gly

Gly

Ser

val

Gln

a5

Gly

Glu

Thr

sSer

Pro

175

Arg

ser

Lys

Ser

Ala

Arg

Trp

80

Ala

Cys

Ser
160

Ala

ser



<400

Met ser
1
asn Glu
val Asp
Trp Lys
Ile Pro
65
Thr Pro
Asn Tyr
teu Asp
Thr Asp
130

Arg GIn

Lys Ser

LYS Lys

Tie Lys

<210>
<Z211>
<212>
<213>

<400>

57

Ile

Phe

Leu

35

val

Phe

ASD

Gly

Tyr

115

Gly

His

Glu

Glu

Asp

1585

58
187
PRT

Ile Met

ITe Glu
20

Trp Tyr

teu Phe

Ala Asn

Phe teu
85

Ala Gy
100

Ite Ile

Iie Glu

Ala Tyr

Thr ala
165

Thr Ala
180

val val

Glu

Trp

Gly

Gly

Asn

70

Ala

Tyr

val

Gln

Asp

Pro

Lys

Lys

val

Leu

Phe

Gin

Gly

Tyr

Pro

135

Phe

Ay

Pro

Gly

staphylococcus phage

58

Met Lys Thr Leu Lys Gln Ala

Ala

Lys

Gln

40

lLeu

Asp

Pro

His

Glu

120

Gly

Pro

Ser

Gln

TYr

Thr

Thr

25

Cys

l.eu

Gly

Gly

val

105

Gin

Trp

Met

val

PTo

185

Asp

Twort

Glu

Ser

ec] f-seq]

Met Gln Ala Lys

10

ser Glu

rPhe Asp

Lys Gly

ey Ala

75

ASpD Met
90

Ala Trp

Asn Trp

Gly Trp

Trp Phe

155

Gin ser
170

Lys Ala

Leu Pro

Tyr Ile

Gly

Ty

Leu

60

Thr

va’t

val

Leu

Glu

140

Iie

Pro

val

Lys

Lys

Page 68

Lys

Ala

45

Gly

val

va'l

Ite

Lys

Arg

Thr

Glu

Arg

Ser

Leu

Gln

30

AsSn

Ala

Tyr

Phe

Glu

110

Gly

val

Pro

Glin

Leu

190

Gly

Thr

15

Phe

Ala

Lys

Glin

Gly

95

Ala

Gly

Thr

Asn

Ala

175

Lys

Lys

Asn

Gly

ASD

Asn

80

Ser

Thi

Trp

Arg

Phe

160

Pro

Ije

Lys val Asn



Thr Gly

Ala val

Gly Asn
50

val Tyr
65

val Trp

Thr Asn

Gln Asn

Arg Thr
130

Ala Thr
145

Pro ser

Thr Asn

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

<220
<223>

<400

Thr

ASD

35

Ala

Lys

Thr

Pro

Glu

Ash

Ite

59
4546
DINA

ASp
20

TVr
Lys
Asn
Thr
Asp
100
Asn
ASp
Ser

Arg

Asn
180

Phe

Ile

ASp

Tyr

Gly

85

Pro

Gly

TYr

ser

Asp

165

Tyr

artificial

ASp

TYr

Ala

Pro

70

Ash

Tyr

AsSn

Thr

val

150

Gly

AsSn

Gly

His

Ile

55

Ala

Phe

Gly

Gly

Lys

Ie

Met

Leu

val

40

Asn

Phe

Ala

AsSp

Ile

120

Ile

Lys

ASN

va'l

pHGFP_CBD2638_c vector

59

Tyr

25

Thr

Asn

Arg

Thr

Leu

105

Tyl

Thr

Lys

Lys

eolf-seql
10

Gly

ASp

ser

Pro

Tyr

50

Glin

Lys

His

ASp

Asp

170

ATg

Tyr

Gly

Phe

Lys

Gly

Tyr

Thr

Phe

Thr

155

LYS

Gly

ctcgagaaat cataaaaaat ttattigctt tgtgagcgga

attgtgagcy gataacaatt tcacacagaa ttcattaaag

ggatcgeate accatcacca tcacggatce atgagtaaag

grtgtcccaa ttettgttyga attagatggt gatgttaatg
Page 69

GIn Cys

Lys Ile
45

Gly Gly
60

Tyr Gly

His Ile

val Thr

Glu Leu

125

Ile Arg
140

Lys Lys

Ile val

taacaattat aatagattca
aggagaaatt aactatgaga
gagaagaact titcactgga

ggcacaaatt ttctgtcagt

Met

30

Arg

Thr

Asp

Ala

vali

110

Ala

Pro

Lys

TYTr

15

Asp

Met

Ala

val

Ile

95

Leu

Thr

Asn

Pro

Asp

Leu

Tro

Thr

val

80

val

Glu

Phe

LYysS
160

Arg

&0
120
180
240
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aaagttgota
gcagcaacta
atrgtgaaag
gcitegttca
ggtcacccac
aaatttgacy
ccggracgea
ctgragccaa
<210>
<211>
<Z212>
<213>

<220>
<223>

<400

64
380
PRT
arti

64

Met Arg Gly
1

Glu Glu Leu

val Asn

35

ASp

Thr
50

Ala Tyr

Leu Pro val

65

Gin Cys Phe

Ala

LYS ASp Asp

115

Thr
130

ASp Leu

agrtgtgogs
tcaaacaatc
caacagattg
cagtgacage
aagctggtgt
gtcatgttty
catgggacgc

gcttaattag

ficial

Ser His

Phe Thr

20

Gly His

Gly Lys

Pro Trp

Ala Arg

&5

Meat
100

Pro
Gly

Asn

val Asn

Gly

Lys

Leu

Pro

70

Tyr

Glu

Tyr

Arg

cgaaattaaa
tgacgttaag
gaaacagaat
accagagygoa
attacaaaaa
ggtatcgtyg
taaaactygt

ctga

His-tagged GFP_CBD2638

His His His

val val

Phe ser

40

Thr
55

Leu
Thr teu
Pro Asp
Gly

Ty

Thr
120

LYS

Ile Giu

135

Ley

eolf-seql

gregacgety
caagaagtta
aaagatggca
attatcacaa
ggtcaaacga
gaaacgrtty

aaagitggta

His
1.0

His Gly

Pro Ile

25

Leu

val ser Gly

Lys Phe Ile

Thr
75

va'l Thr

Met
20

His Lys

val Gin Glu

105

Arg Ala Glu

Lys Gly

gaaagctaga
aaaagcaaga
tttggtataa
gatacaaagy
ttaaatatga
agggcgaaac

agrtygtooog

5er Met ser

val Glu Leu

30

Glu Gly Glu

45

Cys Thr Thr

60

pPhe Ala Tyr

Arg His Asp

ile

Thr 11
110

Arg

val Lys pPhe

125

Tle Phe

140

ASp
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agtaagcaaa
agcaaaacaa
agctgaacat
teettggact
tgaggttcaa
tytatacatyg

cgaaattaaa

Gly
Asp Gly
Giy Asp
Gly

Lys

Leu
&0

Gly

Phe Phe

95
Phe

Gly

Lys

1560
1620
1680
1740
1800
1860
1920
1044



145

Asnh

Phe

His

Asp

Glu

Ile

Glu

val

Gln

val

305

Gly

ASp

Phe

Thr

Gly

val

Lys

Tyr

Asn

210

Lys

Thr

val

Lys

Asn

290

Thr

His

Ghu

Glu

Gly
370

<2310>
<211>

ASN

Tyr

ITe

Gin

195

His

Arg

His

Ser

LysS

Ala

Pro

val

65
516

Ile

Ile

Arg

Glin

Tyr

ASD

Giy

Lys

260

Gin

AsSp

Pro

Gin

Gin

340

Gtu

val

Lels
Met
165
His
Ash
tey
His
Met
245
Ala
Glu
Gly
Glu
Ala
325
Lys

Thr

Giy

Gly
Ala
ASDN
Thr
ser

Met
230

Asp

Ala

Ala

Ile

Gly

Gly

Phe

val

Lys

His

Asp

Ile

Pro

Thr

215

val

Glu

Thr

Lys

val

Asp

Tyr

Leu
375

Lys

LysS

Glu

Ile
200
Gln
Leu
Leu
Ile
Gln
280
Tyr
ITe
Leu
Gly
Met

360

Trp

Leu

Gln

Ser

Leu

Tyr

LYS

Ile

Lys

Thr

Gln

His

345

Pro

Gly

eolf-seql

Glu Tyr Asn

Lys

170

Gly

ASD

Ala

Giu

Lys

Gin

vai

Ala

Arg

Lys,

val

val

Glu

155

Ash

Sar

Gly

Leu

Phe

235

Glu

Sar

Lys

Glu

TYF

315

Gly

Trp

Arg

Ile

Gly

va'l

Pro

ser

220

val

Leu

ASp

Ala

Tyr

Ile

Gin

val

205

Lys

Thr

Gly

val

Thr

285

His

300

Lys

Gin

val

Thr

Lys
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Ala

Gly

Thr

ser

Trp
365

Asn

Lys

L.exit

190

Leu

Asp

Ala

Gly

Lys

270

ASp

ser

Pro

Ile

ser

val

175

Ala

Leu

Pro

Ala

Lys

255

Glin

Trp

Phe

Tirp

Lys

Glu

Ala

His

160

ASN

Asp

Pro

Asn

Gly

Leu

Glu

Lys

Thr

Thr

320

Tyr

Thr

LysS



<212>
<213>

<220>
<Z223>

<400>

PRT

artificial

eoif-seq]

His-tagged GFP_CBD2638_CBD2638 var.l

65

Met Arg Gly Ser His
1 5

Glu

Asp

Ala

Leu

65

Glin

Lys

LysS

ASp

Phe

His

Asp

Glu

val

Thr

50

Pro

Cys

Ser

Asp

Thr

130

Gly

val

Ty

Asn
210

Leu

ASN

35

Tyt

val

Phe

Ala

115

Leu

ASN

Tyr

Ile

Gin

185

His

Phe

20

Gly

Gly

Pro

Ala

Met
100

) Gly

val
Ile
Ile
Arg
éln

Tyr

Thr

His

Lys

Trp

Arg

85

Pro

Asn

Asn

Leu

Met

165

His

Ash

Leu

Hi$ His His
Gly val val

Lys Phe ser
40

Leu Thr Leu
55

Pro Thr Leu
70

Tyr Pro Asp
Giu G7y TYr

Tyr Lys Thr
~ 120

Arg Ile Glu
135

Gly His Lys
Ala Asp Lys
Asn Ile Giu
Thr Pro Ile

200

Ser Thr Gin
215

His

Pro

25

val

Lys

val

His

val

105

Arg

Leu

Leu

Gln

ser

His

10

Ile

Ser

Phe

Thr

Met

90

Gin

Ala

Lys

Glu

Lys

170

Asp

Ala

Gly

Leu

Gly

Ile

Thr

75

Lys

Glu

GTu

Gly

Tyr

155

Asn

Ser

Gly

Leu

Ser

val

Gliu

Cys

60

Phe

APrg

Arg

val

Ile

140

AsSn

Gly

vai

Pro

ser
220
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Met

GHu

Gly

45

Thr

Ala

His

Thr

Tyr

Ile

Gin

va'l

205

Lys

Ser

Leu

30

Glu

Thr

Tyr

Asp

Iie

110

Phe

Phe

Ash

Lys

Leyu

130

Leu

Asp

ASP
Gly
Gly
Gly
Phe
95

Phe
Glu
Lys
ser
val
175
Ala

Ley

Pro

Gly

Gly

Asp

Lys

Leu

80

Phe

Phe

Gly

His
160

ASN

Pro

Asn



Ile

Glu

val

Gin

val

305

Gly

ASD

Phe

Thr

Irp

Phe

Trp

Lys

Lys

Thr

val

LYS

Asn

280

Thi

His

Glu

Gly

Leu

Glu

Lys

Thr

Arg

His

Ser

Lys

LysS

Ala

Pro

va'l

Lys

Glu

va'

Gin

val

435

Thy
450

TYr

Gly

Asp

Asp

Gly

Lys

Gln

ASp

Pro

Gin

Gln

340

Glu

val

val

Lys

Asn

420

Thr

His

Giu

Hisg

Met

245

Ala

Glu

Gly

Glu

Ala

325

LysS

Thr

Gly

Ser

LyS

Ala

Pro

val

Met

230

ASp

Ala

ala

Ile

Gly

310

Gly

phe

val

Lys

Lys

Gin

Asp

Pro

Gln

Gln
470

val

Gtu

Thr

Lys

Trp

Ile

val

AsSp

Tyr

l.eu

375

Ala

Giu

Gly

Glu

Ala

455

Lys

Leu

Leu

Ile

GlIn

280

Tyr

Ile

Leuy

Gly

Met

360

Trp

Ala

Ala

Ile

Gly

Gly

Phe

Leu

Tyr

Lys

Tle

Lys

Thr

¢lin

His

345

Pro

Gly

Thr

Lys

vai

Asp

eolf-seq]

Glu phe val

val

Ala

ATg

Lys

val

val

Gtu

Gln

410

Tyr

Ile

Leu

Gly

235

Glu

Ser

Lys

Glu

Tyr

315

Gly

Trp

Arg

Ile

Lys

Thr

Gln

His
475

teu

Asp

Ala

His

300

Lys

Gln

val

Thr

val

Ala

Arg

LYys

val
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Thr

Gly

val

Thr

285

Ala

Gly

Thr

ser

Trp

365

Glu

Lys

Glu

Tyr

445

Gly

Trp

Ala

Gly

Lys

ASp

Ser

Pro

Ile

Trp

350

Asp

Leu

Asp

Ala

His

430

LysS

GIn

val

Ala

LYS

Gln

Trp

Phe

Trp

Lys

335

Glu

Ala

Thy

415

Ala

Gly

Thr

ser

Gly

240

Ley

Glu

Lys

Thr

Thr

320

Tyr

Thr

Lys

Gly

Lys

400

Asp

Ser

Pro

Trp
480



eolf-seql

Glu Thr Phe GTu Gly Glu Thr val Tyr Met Pro val Arg Thr Trp Asp

490

Ala Lys Thr Gly Lys val Gly Lys Leu Trp Gly Glu Ile
500 505

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

<220
<223>

<400>

66
519
PRT

artificial

His-tagged GFP_CBDZ638_CBD2638 var, 2

66

Met Arg Gly

1

Glu

Asp

Ala

Leu

65

Gln

Lys

LYsS

ASD

Glu

val

Thr

50

Pro

Cys

Ser

ASp

Thr

130

Gly

val

Lau
Asnh
35

Tyr
val
Phe
Ala
ASp
115
l.eu

Asn

Tyr

ser

Phe

20

Gly

Gly

Pro

Ala

Mat

166

Gly

vaTl

Ile

Ile

His His His His

Thr

His

Lys

Trp

Arg

85

Pro

ASn

AsSh

Leu

Met
165

Gly

Lys

Leu

Pro

70

TYF

Glu

TV

Arg

Gly

Ala

val
Phe
Thr
55

Thr
Pro
Gly
Lys
Ile
135

His

ASp

val

sSer

40

Leu

Leu

Asp

Tyr

Thr

120

Glu

Lys

Lys

His

Pro

25

val

LYsS

Val

His

val

105

Arg

Leuy

Leu

Gln

His Gly
10

Ite Leu

ser Gly

phe Ile

Thr Thr
75

Met Lys
90

Gin Giu

Ala Glu

Lys Gly

Glu Tyr

155

Lys Asn
170

Ser

val

Glu

cys

60

Phe

Gln

Arg

val

Ile

140

ASh

Gly

rage 80

Met

Glu

Gly

45

The

Ala

Mis

Thr

ASD

Tyr

Ile

Lys
510

Ser

Leu

30

Glu

Thr

TYr

Asp

Ile

110

Phe

Fhe

ASD

Lys

495

Lys

ASp

Gly

Gly

Gly

Phe

95

Phe

Glu

Lys

Ser

vai
175

Gly

Gly

ASp

Lys

l.eu

80

Phe

Phe

Gly

Glu

His

160

AsSh



Phe

His

ASD

Glu

225

Iie

Glu

val

Gin

val

305

Gly

ASp

Phe

Thr

L.y5S

385

Gin

Tre

Lys

TYP

Asn

210

Lys

Thr

val

LYS

Asn

290

Thr

His

Glu

Giu

Gly

et

Glu

Lys

Ile

Gin

185

His

Arg

His

Ser

Lys

Lys

Ala

Pro

val

Gly

Lys

Glu

val

Gln

Arg

180

GlIn

TYYr

Asp

Gly

Lys

Gln

ASp

Pro

Gln

Gin

340

Glu

val

Val

Lys

Asn
420

His

Asnh

leu

His

Met

245

Ala

Glu

Gly

Glu

Ala

325

Lys

Thr

Gly

ser

Lys

405

Lys

Ash

Thr

Ser

Met

230

ASp

Ala

Ala

Ile

Gly

310

Gly

Phe

val

Lys

LyS

GlIn

ASP

Ile

Pro

Thr

215

val

Glu

Thr

Lys

val

Asp

Tyr

Leu

375

Ala

Glu

Gly

Glu

Ile

200

Gln

Leu

Leuy

Iie

Gin

280

Tyr

Ile

Leu

Gly

Met

360

Trp

Ala

Ala

Ile

Ser

Leu

Tyr

Lys

Thr

Gln

His

345

Pro

Gly

Thr

Lys

Trp

eolf-seqgi

Gly ser val

ASD

Ala

Glu

Lys

Gin

val

Ala

Arg

val

Giu

Ile

Gln
470

Gly

Ley

Phe

235

Glu

ser

Lys

Glu

Tyr

315

Gly

Trp

ATG

Ile

Pro

ser

220

val

Leu

Asp

Ala

His

300

LyS

Gin

vall

Thr

val

Tyr Lys Ala
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val

205

Lys

Thr

Gly

vatl

Thr

285

Ala

Gly
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