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<210> 1
<211> 490
<212> PRT
<213> unknown
<220>
<223> pitti2eé
<400> 1
Met Ser Ile Ile Met Glu Val
1 5
Lys Glu Phe Ile Glu Trp Leu
20
Val Asp Leu Trp Tyr Gly Phe
35
Trp Lys Val Leu Phe Gly Leu
50 55
Ile Pro Phe Ala Asn Asn Phe
65 70
Thr Pro Asp Phe Leu Ala Gln
85
Asn Tyr Gly Ala Gly Tyr Gly
100
Leu Asp Tyr Ile Ile Val Tyr
115
Thr Asp Arg Ile Glu Gln Pro
130 135
Arg Gln His Ala Tyr Asp Phe
145 150
Lys Ser Glu Thr Ala Pro Arg
165
Lys Lys Glu Thr Ala Lys Pro

Ala
Lys
Gln
40

Leu
Asp
Pro
His
Glu
120
Gly
Pro

Ser

Gln

Thr
Thr
25

Cys
Leu
Gly
Gly
val
105
Gln
Trp
Met

Ile

Pro

Met
10

Ser
Phe
Lys
Leu
Asp
90

Ala
Asn
Gly
Trp
Gln

170
Lys

Gln
Glu
Asp
Gly
Ala
75

Met
Trp
Trp
Trp
Phe
155

Ser

Ala

Ala
Gly
Tyr
Leu
60

Thr
Val
val
Leu
Glu
140
Ile

Pro

Val

Lys
Lys
Ala
45

Gly
vVal
Val
Ile
Gly
125
Lys
Arg

Thr

Glu

Leu
Gln
30

Asn
Ala
Tyr
Phe
Glu
110
Gly
Val
Pro

Gln

Leu

Thr
15

Phe
Ala
Lys
Gln
Gly
95

Ala
Gly
Thr
Asn
Ala

175
Lys
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Lys
Asn
Gly
Asp
Asn
80

Ser
Thr
Trp
Arg
Phe
160

Ser

Ile



Ile
Pro
Ala
225
Glu
Ala
Asn
Asn
Arg
305
Leu
Leu
Lys
Met
Ser
385
Tyr
Gln
Ala
Leu
Tyr

465
Ile

Lys
Lys
210
Glu
Ala
Leu
Lys
Ala
290
Leu
His
His
Arg
Asp
370
Ser
Gly
Pro
Tyr
Gln
450

Tyr

Leu

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

<220>
<223>

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

<400>

Asp
195
Gly
Ala
Gly
Asp
Tyr
275
Thr
Leu
Asn
Thr
Leu
355
Gly
Asn
Thr
Ile
Gln
435
Asp

Leu

Gly

2
1473
DNA
unkn

pitt

180
val val

Ile val

Tyr Arg
Ala
245
Ser

Ile

Glu
260
Tyr Tyr

Phe Leu

Lys Lys

Glu Phe
325
Gly Phe
340
Gln Leu

Lys Ile

Thr val

Tyr Tyr
405
Thr Vval
420
Phe Gln

Gly His

Pro Ile

Leu
485

Asp

own

i26

misc_feature
(1221) .. (1221)

n is

2

a, ¢, g,

Lys
Ile
Asn
230
His
Gln
Gly
Lys
Trp
310
Thr
Asp
Lys
Pro
Lys
390
Met
Arg
Pro
Val
Arg

470
Trp

or

Gly
His
215
Gly
Ser
vVal
Ile
Asn
295
Gly
Ser
Pro
Asp
Val
375
Pro
Glu
Lys
Gly
Trp
455

Thr

Gly

t

Tyr
200
Asn
Leu
Tyr
Gly
Glu
280
Glu
Leu
Thr
Val
Tyr
360
Ala
val
Glu
Ile
Gly
440
vVal
Trp

Glu

atgagtatca
gagtggttga
tgctttgatt

ggtgcaaaag
acaccggact

tcatggaggt
aaacttctga
atgccaatgc
atataccatt
ttttggcaca

ggcgacaatg
gggaaaacaa
tggttggaaa
tgcaaacaat
acccggcgac

185

Asp Leu Pro

Asp Ala Gly
Ala
235

Gly

Val Asn

Val Ser

250
Trp His Thr
265
Val

Cys Gln

Gln Ala Thr

Ala Asn
315

Pro

Pro
Ser Cys
330
Thr Arg
345

Phe

Gly

Ile Lys

Thr Val Ser

Ala
395
Arg

Ala Ser
Ala
410
Pro

Ser
Gly Phe
425
TyTr

Cys Asp

Gly Tyr Thr
Ser
475
Ser

490

Asn Gly

Ile

caagcaaaat
ttcaatgtgg
gttttgtttg
ttcgatggac
atggttgtat

2

190

Lys Arg Gly
205

Ser Lys

220

Pro

Gly

Ser Ser

Asn Thr Val
Gln
270

Gly

Ala Asn
Met
285
Gln

Ser
Phe Glu
300
Arg

Asn Thr

His Arg Ser
Pro
350

Arg

Leu Leu

Gln Ile
365
Asn Glu Ser
380
Trp

Lys Arg

Phe Thr Asn

Leu Ser Cys
430
Thr Glu
445

Glu

Tyr
Trp Gly
460
Ala

Pro Pro

taactaaaaa
acttatggta
gattacttct
tagctactgt
tcggtagcaa

Gly
Ala
Arg
Trp
255
Leu
Ala
Cys
Ile
Ser
335
Glu
Ala
Ser
Asn
Gly
415
Pro
val

Gln

Asn

Asn
Thr
Leu
240
Gln
Gly
Asp
Ala
Arg
320
Val
Asp
Tyr
Ala
Lys
400
Asn
Val
Met

Arg

Gln
480

agagtttata
tggatttcaa
gaaaggttta
ataccaaaat
ttacggtgca

60
120
180
240
300



ggatacggac
cagaattggc
aaagttacaa
aaaagcgaaa
gctaagccac
gaccttccta
aaaggggcaa
gaagcgggta
tcgcaagtag
gtgtgtcaat
caagaatgcg
ttacacaacg
tttgacccag
tttatcaagc
gagtcaagcg
tatggtactt
gtaagaaaaa
tattgtgatt

gaggggcaac
atattaggtg

<210> 3

<211> 101
<212> PRT
<213>

<220>
<223>

<400> 3
Met
1

Tyr Lys

Asn Val
35
Asn
50
Arg

Pro

Tyr
65
Ala Thr

Lys Phe

<210> 4

<211> 303
<212> DNA
<213>

<220>
<223>

<400> 4

atgccaccag
caaggcaatt
aattcaagaa
tgtattaatg
gcgaccggag

prophage

Pro Pro Val
Lys
Arg
Asn
Trp
Gly

Ser

acgtagcatg
taggcggtgg
gacgacaaca
cagctccacg
aacctaaagc
aacgtggtgg
cagcagaagc
ttgcgcatag
gttggcatac
‘caatgggagc
ctagattgtt
aattcacttc
taactcgegg
agattagggc
cttcaagtaa
actacatgga
taggaccatt
atacagaagt
gttattactt
acttatgggg

unknown

Pro

Glu
20
Asp

Gln
Gly
Thr Thr
Ile Thr
vVal

85
val

Glu

Ala
100

unknown

tgccagcagg
acacagtagc
ttacaggggt
gttatagatg
aggtagacat

Ala
Gly
Tyr
Ile
TYyTr

70
Asp

ggtaattgaa
ctggactgac
tgcttacgat
atcaatacaa
ggtagaactt
taatcctaag
gtatcgaaac
ttatgtatca
tgctaaccaa
ggataatgcg
gaaaaaatgg
aacatcatgc
tctattgcca
gtacatggat
tacagttaaa
ngaaagtgct
cttatcatgc
gatgttacaa
gcctattaga
agaaatcagt

SA2USA

Gly Tyr

Asn Tyr
Thr
40

Tyr

Ser

Thr
55
Ile Ala

Ile Ala

prophage SA2USA

ttatacactc
taatgttaaa
attacccaac
gattacttat
agcaggcaac

gcaactttag
agaatcgaac
ttccctatgt
tctcctacgce
aaaattatca
ggtatagtta
ggattagtta
ggtaacacag
ttaggcaata
acgtttttaa
ggattaccag
ccacacagaa
gaagacaagc
ggtaaaatac
ccagttgcaa
agattcacaa
ccggtagcett
gatggtcatg
acatggaatg
tag

Thr Leu
10

val

Asp
Thr Ala
25

Asn

Ser Arg

Asp Gly Ala

Asn Ser Gly
75
Asn Arg

90

Gly

gataagaata
ggtaataatg
aacacaacaa
attgctaata
cgaataagca

3

attatatcat
aacccggctg
ggtttatccg
aagcatctaa
aagatgtggt
ttcataacga
acgcaccttc
tgtggcaagc
aatattatta
aaaatgaaca
caaacagaaa
gctcagtatt
ggttgcaact
cggttgccac
gtgcatggaa
acggtaatca
accaattcca

tttgggtagg
gttctgcccc

Lys Asn
Asn Val
30
Thr
45
Cys

Ile
Tyr
Gln Arg

Ile Ser

atgtccctta
taagagacgg
ttacgtatga

gtggacaacg
gttttggtaa

Asn
Lys
Gly
Ile
Arg

Ser

tgtatatgag
gggttgggaa
tcctaacttc
aaaggaaaca
taaaggttat
cgcaggaagc
atcaagatta
tttagatgaa
cggtattgaa
ggcgactttc
tacaatcaga
gcacactggt
taaagactac
tgtctctaat
acgtaataaa
accaatcact
acctggtgga
atatacatgg
acctaatcag

Val
15
Gly

Pro
Asn
vVal Leu
Asn Gly
Ile

80
Gly

Tyr

Phe
95

taaaaaagaa
ttattcaact
cggtgcatat
tcgctatatt
gtttagtgca

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1473

60
120
180
240
300



gtt

<210> 5

<211> 96

<212> PRT

<213> unknown

<220>

<223> pittiz2o

<400> 5

Met Lys Arg Lys Lys Pro Lys Gly

1 5

Tyr Tyr Lys Lys Val Asp Lys Thr

20
Glu Thr Arg Ile Gly Ser Pro Phe
35 40

Val Thr Pro Asn Gln Lys Met Thr
50 55

Gly Tyr Glu Trp Gly Gln Leu Glu

65 70

Val Pro Ile Arg Pro Leu Ser Gln

85

<210> 6

<211> 288

<212> DNA

<213> unknown

<220>

<223> pitti2o

<400> 6

atgaaacgta aaaaacctaa aggttggagt

gttgataaaa catttattgt aggttcagaa

ttatctgcac caagtggagg acacgtgaca

gcacaacaag atggttatga atggggacaa

gtaccaatta gaccattaag tcaaaaagaa

<210> 7

<211> 496

<212> PRT

<213> artificial sequence

<220>

<223> pitti26-prophage SA2USA

<400> 7

Met Ser Ile Ile Met Glu Val Ala

1 5

Lys Glu Phe Ile Glu Trp Leu Lys

20
Val Asp Leu Trp Tyr Gly Phe Gln
35 40

Trp Lys Val Leu Phe Gly Leu Leu
50 55

Ile Pro Phe Ala Asn Asn Phe Asp

65 70

Ser Glu
10

Ile

Trp
Phe val
25

Leu

Sexr Ala

Phe Asp Tyr

Asn Asn Arg
75
Glu Tyr

90

Lys

gaaaatcctt
aaaattgaaa
ccaaatcaaa
cttgaaaata
tattggggta

Thr Met Gln
10

Thr Ser

25

Cys

Glu

Phe Asp

Leu Lys Gly
Ala

75

Gly Leu

Asn Pro Tyr
Glu
30

Gly

Gly Ser
Ser
45

Ala

Pro
Leu Gln
60

Gly

Gln Gln

Trp Gly Ile

atggtactta
cacgaattgg
aaatgacctt
atagaggaca
ttttaaaa

Ala Lys Leu
Gln
30

Asn

Gly Lys
Ala
45

Gly

Tyr
Leu Ala
60
Thr

Val Tyr

Gly Thr
15
Lys Ile

Gly His

Gln Asp

Phe
80
Lys

Glu

Leu
95

ctataaaaaa
ttcacctttce
tgactattta
acaagaattt

Thr
15
Phe

Lys
Asn
Ala Gly
Lys Asp

Gln Asn

80

303

60
120
180
240
288



Thr Pro
Asn Tyr
Leu Asp

Thr Asp
130

Arg Gln

145

Lys Ser

Lys Lys
Ile Lys

Pro Lys
210

Ala Glu

225

Glu Ala

Ala Leu
Asn Lys

Asn Ala
290

Arg Leu

305

Leu His

Leu His
Lys Arg

Met Asp
370

Ser Ser

385

Ala Gly

Gly Asn
Tyr Ser

Ile Thr
450

Tyr Ile

465

Asp Ile

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

<220>
<223>

Asp
Gly
Tyr
115
Arg
His
Glu
Glu
Asp
195
Gly
Ala
Gly
Asp
Tyr
275
Thr
Leu
Asn
Thr
Leu
355
Gly
Asn
Tyxr
Tyr
Thr
435
Tyr

Ala

Ala

8
1497
DNA

Phe
Ala
100
Ile
Ile
Ala
Thr
Thr
180
val
Ile
Tyxr
Ile
Glu
260
Tyr
Phe
Lys
Glu
Gly
340
Gln
Lys
Thr
Thr
Thr
420
Asn
Asp

Asn

Gly

Leu
85

Gly
Ile
Glu
Tyr
Ala
165
Ala
val
Val
Arg
Ala
245
Ser
Tyr
Leu
Lys
Phe
325
Phe
Leu
Ile
Val
Leu
405
val
Ser
Gly

Ser

Asn
485

Ala
Tyr
Val
Gln
Asp
150
Pro
Lys
Lys
Ile
Asn
230
His
Gln
Gly
Lys
Trp
310
Thr
Asp
Lys
Pro
Lys
390
Asp
Ala
Arg
Ala
Gly

470
Arg

Gln
Gly
Tyr
Pro
135
Phe
Arg
Pro
Gly
His
215
Gly
Ser
Val
Ile
Asn
295
Gly
Ser
Pro
Asp
val
375
Pro
Lys
Asn
Ile
Tyr
455

Gln

Ile

artificial sequence

Pro
His
Glu
120
Gly
Pro
Ser
Gln
Tyr
200
Asn
Leu
Tyr
Gly
Glu
280
Glu
Leu
Thr
Val
Tyr
360
Ala
Val
Asn
vVal
Thr
440
Cys

Arg

Ser

pitti2é-prophage SA2USA

Gly
Val
105
Gln
Trp
Met
Ile
Pro
185
Asp
Asp
Val
val
Trp
265
val
Gln
Pro
Ser
Thr
345
Phe
Thr
Ala
Asn
Lys
425
Gly
Ile

Arg

Ser

Asp
90

Ala
Asn
Gly
Trp
Gln
170
Lys
Leu
Ala
Asn
Ser
250
His
Cys
Ala
Ala
Cys
330
Arg
Ile
Val
Glu
vVal
410
Gly
Val
Asn

Tyr

Phe
490

Met
Trp
Trp
Trp
Phe
155
Ser
Ala
Pro
Gly
Ala
235
Gly
Thr
Gln
Thr
Asn
315
Pro
Gly
Lys
Ser
Leu
395
Pro
Asn
Leu
Gly
Ile

475
Gly

Val
val
Leu
Glu
140
Ile
Pro
Val
Lys
Ser
220
Pro
Asn
Ala
Ser
Phe
300
Arg
His
Leu
Gln
Asn

380
Met

Tyr
Asn

Pro

Tyr
460
Ala

Lys

val
Ile
Gly
125
Lys
Arg
Thr
Glu
Arg
205
Lys
Ser
Thr
Asn
Met
285
Gln
Asn
Arg
Leu
Ile
365
Glu
Pro
Lys
val
Asn
445
Arg

Thr

Phe

Phe
Glu
110
Gly
Val
Pro
Gln
Leu
190
Gly
Gly
Ser
Val
Gln
270
Gly
Glu
Thr
Ser
Pro
350
Arg
Ser
Pro
Lys
Arg
430
Asn
Trp

Gly

Ser

Gly
95

Ala
Gly
Thr
Asn
Ala
175
Lys
Gly
Ala
Arg
Trp
255
Leu
Ala
Cys
Ile
Ser
335
Glu
Ala
Ser
Val
Glu
415
Asp
Thr
Ile

Glu

Ala
495

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

480
Val



<400> 8

atgagtatca
gagtggttga
tgctttgatt
ggtgcaaaag
acaccggact
ggatacggac
cagaattggc
aaagttacaa
aaaagcgaaa
gctaagccac
gaccttccta
aaaggggcaa
gaagcgggta
tcgcaagtag
gtgtgtcaat
caagaatgcg
ttacacaacg
tttgacccag
tttatcaagc
gagtcaagcg
gcaggttata
gtagctaatg
ggggtattac
agatggatta
gacatagcag

<210> 9

<211l> 506
<212> PRT
<213>

<220>
<223>

<400> 9
Met Ser Ile
1

Lys Glu Phe
Val Leu
35
val

Asp

Trp Lys

50

Ile Pro Phe

65

Thr Pro Asp

Asn Tyr Gly

Leu Asp Tyr

115

Thr Asp Arg

130
Gln

Arg His

145

Lys Ser Glu

Lys Lys Glu

tcatggaggt
aaacttctga
atgccaatgc
atataccatt
ttttggcaca
acgtagcatg
taggcggtgg
gacgacaaca
cagctccacg
aacctaaagc
aacgtggtgg
cagcagaagc
ttgcgcatag
gttggcatac
caatgggagc
ctagattgtt
aattcacttc
taactcgcgg
agattagggc
cttcaagtaa
cactcgataa
ttaaaggtaa
ccaacaacac
cttatattgc
gcaaccgaat

pitti26-prophage

Ile Met
5
Ile Glu
20
Trp Tyr

Leu Phe

Ala Asn

Phe Leu
85

Ala Gly
100
Ile Ile

Ile Glu

Ala Tyr

Glu
Trp
Gly
Gly
Asn
70

Ala
Tyr
val

Gln

Asp

ggcgacaatg
gggaaaacaa
tggttggaaa
tgcaaacaat
accecggcgac
ggtaattgaa
ctggactgac
tgcttacgat
atcaatacaa
ggtagaactt
taatcctaag
gtatcgaaac
ttatgtatca
tgctaaccaa
ggataatgcg
gaaaaaatgg
aacatcatgc
tctattgcca
gtacatggat
tacagttaaa
gaataatgtc
taatgtaaga
aacaattacg
taatagtgga
aagcagtttt

artificial sequence

SA2USA

Val Ala

Leu Lys
Gln
40

Leu

Phe

Leu
55
Phe Asp

Gln Pro

Gly His
Glu
120
Gly

Tyr

Pro
135

Phe Pro

150

Thr Ala
165

Thr Ala

Pro

Lys

Arg Ser

Pro Gln

caagcaaaat
ttcaatgtgg
gttttgtttg
ttcgatggac
atggttgtat
gcaactttag
agaatcgaac
ttccctatgt
tctcctacge
aaaattatca
ggtatagtta
ggattagtta
ggtaacacag
ttaggcaata
acgtttttaa
ggattaccag
ccacacagaa
gaagacaagc
ggtaaaatac
ccagttgcag
ccttataaaa
gacggttatt
tatgacggtg
caacgtcgct
ggtaagttta

Thr Met Gln
10

Thr Ser Glu

25

Cys

Phe Asp

Leu Lys Gly
Ala
75

Met

Gly Leu

Gly Asp
90
val Ala
105

Gln

Trp

Asn Trp

Trp Gly Trp
Phe
155

Ser

Met Trp
Gln
170
Lys

Ile

Pro Ala

taactaaaaa
acttatggta
gattacttct
tagctactgt
tcggtagcaa
attatatcat
aacccggctg
ggtttatccg
aagcatctaa
aagatgtggt
ttcataacga
acgcaccttc
tgtggcaagc
aatattatta
aaaatgaaca
caaacagaaa
gctcagtatt
ggttgcaact
cggttgccac
agctcatgcc
aagaacaagg
caactaattc
catattgtat
atattgcgac
gtgcagtttg

Ala Lys Leu
Gln
30

Asn

Gly Lys
Ala
45

Gly

Tyr
Leu Ala
60

Thr

Val Tyr

Val val Phe
Glu
110

Gly

val Ile

Leu Gly
125
Glu Lys
140

Ile

val

Arg Pro

Pro Thr Gln

Val Glu Leu

agagtttata
tggatttcaa
gaaaggttta
ataccaaaat
ttacggtgca
tgtatatgag
gggttgggaa
tcctaacttc
aaaggaaaca
taaaggttat
cgcaggaagc
atcaagatta
tttagatgaa
cggtattgaa
ggcgactttc
tacaatcaga
gcacactggt
taaagactac
tgtctctaat
accagtgcca
caattacaca
aagaattaca
taatggttat
cggagaggta
ataataa

Thr
15
Phe

Lys
Asn

Ala Gly

Lys Asp

Gln Asn
80
Gly Ser
95
Ala Thr

Gly Trp

Thr Arg
Phe
160
Ser

Asn

Ala
175

Lys Ile

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

1020
1080
1140
1200
1260
1320
1380
1440
1497



Ile
Pro
Ala
225
Glu
Ala
Asn
Asn
Arg
305
Leu
Leu
Lys
Met
Ser
385
Ala
Gly
Tyr
Ile
Tyr
465

Asp

Gly

Lys
Lys
210
Glu
Ala
Leu
Lys
Ala
290
Leu
His
His
Arg
Asp
370
Ser
Gly
Asn
Ser
Thr
450
Ile
Ile

Ser

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

<220>
<223>

<400>

Asp
195
Gly
Ala
Gly
Asp
Tyr
275
Thr
Leu
Asn
Thr
Leu
355
Gly
Asn
Tyr
Tyr
Thr
435
Tyr
Ala

Ala

Arg

10
1521
DNA

180
val

Ile
Tyr
Ile

Glu
260

Tyr
Phe
Lys
Glu
Gly
340
Gln
Lys
Thr
Thr
Thr
420
Asn
Asp
Asn

Gly

Ser
500

val
Val
Arg
Ala
245
Ser
Tyxr
Leu
Lys
Phe
325
Phe
Leu
Ile
Val
Leu
405
Val
Ser
Gly
Ser
Asn

485
His

Lys
Ile
Asn
230
His
Gln
Gly
Lys
Trp
310
Thr
Asp
Lys
Pro
Lys
390
Asp
Ala
Arg
Ala
Gly
470

Arg

His

Gly
His
215
Gly
Ser
Val
Ile
Asn
295
Gly
Ser
Pro
Asp
vVal
375
Pro
Lys
Asn
Ile
Tyr
455
Gln

Ile

His

artificial sequence

Tyr
200
Asn
Leu
Tyr
Gly
Glu
280
Glu
Leu

Thr

val

Tyr
360
Ala
val
Asn
Val
Thr
440
Cys
Arg

Ser

His

pitti26-prophage SA2USA

10

185
Asp

Asp
val
val
Txp
265
val
Gln
Pro
Ser
Thr
345
Phe
Thr
Ala
Asn
Lys
425
Gly
Ile
Arg

Ser

His
505

Leu
Ala
Asn
Ser
250
His
Cys
Ala
Ala
Cys
330
Arg
Ile
val
Glu
val
410
Gly
Val
Asn
Tyr
Phe

490
His

Pro
Gly
Ala
235
Gly
Thr
Gln
Thr
Asn
315
Pro
Gly
Lys
Ser
Leu
395
Pro
Asn
Leu
Gly
Ile

475
Gly

Lys
Ser
220
Pro
Asn
Ala
Ser
Phe
300
Arg
His
Leu
Gln
Asn

380
Met

Tyr
Asn
Pro
Tyr
460

Ala

Lys

Arg
205
Lys
Ser
Thr
Asn
Met
285
Gln
Asn
Arg
Leu
Ile
365
Glu
Pro
Lys
val
Asn
445
Arg

Thr

Phe

190
Gly

Gly
Ser
Val
Gln
270
Gly
Glu
Thr
Ser
Pro
350
Arg
Ser
Pro
Lys
Axrg
430
Asn
Trp

Gly

Ser

Gly
Ala
Arg
Trp
255
Leu
Ala
Cys
Ile
Ser
335
Glu
Ala
Ser
Val
Glu
415
Asp
Thr
Ile

Glu

Ala
495

Asn
Thr
Leu
240
Gln
Gly
Asp
Ala
Arg
320
val
Asp
TYyTr
Ala
Pro
400
Gln
Gly
Thr
Thr
Val

480
Val

atgagtatca
gagtggttga
tgctttgatt
ggtgcaaaag
acaccggact
ggatacggac
cagaattggc
aaagttacaa
aaaagcgaaa

tcatggaggt
aaacttctga
atgccaatgc
atataccatt
ttttggcaca
acgtagcatg
taggcggtgg
gacgacaaca
cagctccacyg

ggcgacaatg
gggaaaacaa
tggttggaaa
tgcaaacaat
acccggcgac
ggtaattgaa
ctggactgac
tgcttacgat
atcaatacaa

caagcaaaat
ttcaatgtgg
gttttgtttg
ttcgatggac
atggttgtat
gcaactttag
agaatcgaac
ttccctatgt
tctectacge

7

taactaaaaa
acttatggta
gattacttct
tagctactgt
tcggtagcaa
attatatcat
aacccggctg
ggtttatccg
aagcatctaa

agagtttata
tggatttcaa
gaaaggttta
ataccaaaat
ttacggtgca
tgtatatgag
gggttgggaa
tcctaacttce
aaaggaaaca

60
120
180
240
300
360
420
480
540



aagatgtggt
ttcataacga
acgcaccttce
tgtggcaagc
aatattatta
aaaatgaaca
caaacagaaa
gctcagtatt
ggttgcaact
cggttgccac
agctcatgcc
aagaacaagg
caactaattc
catattgtat
atattgcgac

gtgcagttgg

gctaagccac aacctaaagc ggtagaactt aaaattatca
gaccttccta aacgtggtgg taatcctaag ggtatagtta
aaaggggcaa cagcagaagc gtatcgaaac ggattagtta
gaagcgggta ttgcgcatag ttatgtatca ggtaacacag
tcgcaagtag gttggcatac tgctaaccaa ttaggcaata
gtgtgtcaat caatgggagc ggataatgcg acgtttttaa
caagaatgcg ctagattgtt gaaaaaatgg ggattaccag
ttacacaacg aattcacttc aacatcatgc ccacacagaa
tttgacccag taactcgcgg tctattgcca gaagacaagc
tttatcaagc agattagggc gtacatggat ggtaaaatac
gagtcaagcg cttcaagtaa tacagttaaa ccagttgcag
gcaggttata cactcgataa gaataatgtc ccttataaaa
gtagctaatg ttaaaggtaa taatgtaaga gacggttatt
ggggtattac ccaacaacac aacaattacg tatgacggtg
agatggatta cttatattgc taatagtgga caacgtcgct
gacatagcag gcaaccgaat aagcagtttt ggtaagttta
catcaccatc accatcacta a
<210> 11
<211> 491
<212> PRT
<213> artificial sequence
<220>
<223> pitti26-pitti2o0
<400> 11
Met Ser Ile Ile Met Glu Val Ala Thr Met Gln
1 5 10
Lys Glu Phe Ile Glu Trp Leu Lys Thr Ser Glu
20 25
Val Asp Leu Trp Tyr Gly Phe Gln Cys Phe Asp
35 40
Trp Lys Val Leu Phe Gly Leu Leu Leu Lys Gly
50 55
Ile Pro Phe Ala Asn Asn Phe Asp Gly Leu Ala
65 70 75
Thr Pro Asp Phe Leu Ala Gln Pro Gly Asp Met
85 90
Asn Tyr Gly Ala Gly Tyr Gly His Val Ala Trp
100 105
Leu Asp Tyr Ile Ile Val Tyr Glu Gln Asn Trp
115 120
Thr Asp Arg Ile Glu Gln Pro Gly Trp Gly Trp
130 135
Arg Gln His Ala Tyr Asp Phe Pro Met Trp Phe
145 150 155
Lys Ser Glu Thr Ala Pro Arg Ser Ile Gln Ser
165 170
Lys Lys Glu Thr Ala Lys Pro Gln Pro Lys Ala
180 185
Ile Lys Asp Val val Lys Gly Tyr Asp Leu Pro
195 200
Pro Lys Gly Ile Val Ile His Asn Asp Ala Gly
210 215
Ala Glu Ala Tyr Arg Asn Gly Leu Val Asn Ala
225 230 235
Glu Ala Gly Ile Ala His Ser Tyr Val Ser Gly
245 250
Ala Leu Asp Glu Ser Gln Val Gly Trp His Thr

Ala
Gly
Tyr
Leu
60

Thr
Val
Val
Leu
Glu
140
Ile
Pro
Val
Lys
Ser
220
Pro

Asn

Ala

Lys
Lys
Ala
45

Gly
val
Val
Ile
Gly
125
Lys
Arg
Thr
Glu
Arg
205
Lys
Ser

Thr

Asn

Leu
Gln
30

Asn
Ala
Tyr
Phe
Glu
110
Gly
val
Pro
Gln
Leu
190
Gly
Gly
Ser

Val

Gln

taaaggttat
cgcaggaagc
atcaagatta
tttagatgaa
cggtattgaa
ggcgactttc
tacaatcaga
gcacactggt
taaagactac
tgtctctaat
accagtgcca
caattacaca
aagaattaca
taatggttat
cggagaggta
atccagatct

Thr
15
Phe

Lys
Asn
Ala Gly
Lys Asp
Asn

80
Ser

Gln
Gly

Ala Thr

Gly Trp

Thr Arg
Phe
160
Ser

Asn

Ala
175
Lys Ile

Gly Asn

Ala Thr
Leu
240
Gln

Arg

Trp
255

Leu Gly

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1521



Asn Lys
Ala
290
Leu

Asn

Arg
305
Leu His

Leu His

Lys Arg

Met Asp
370
Ser Ser
385
Pro Lys

Asp Lys

Tyr
275
Thr
Leu
Asn
Thr
Leu
355
Gly
Asn

Gly

Thr

260
Tyr

Phe
Lys
Glu
Gly
340
Gln
Lys
Thr
Trp
Phe

420
Leu

Tyr
Leu
Lys
Phe
325
Phe
Leu
Ile
val
Ser
405

Ile

Ser

Gly
Lys
Trp
310
Thr
Asp
Lys
Pro
Lys
390
Glu

Val

Ala

Ile
Asn
295
Gly
Ser
Pro
Asp
val
375
Pro
Asn

Gly

Pro

Glu
280
Glu
Leu

Thr

Val

Tyr
360
Ala
val
Pro

Ser

Ser

265
Val

Gln
Pro
Ser
Thr
345
Phe
Thr
Ala
Tyr

Glu
425

Cys
Ala
Ala
Cys
330
Arg
Ile
Val
Glu
Gly

410
Lys

Gln
Thr
Asn
315
Pro
Gly
Lys
Ser
Leu
395
Thr

Ile

His

Ser
Phe
300
Arg
His
Leu
Gln
Asn
380
Met
Tyr
Glu

vVal

Met
285
Gln
Asn
Arg
Leu
Ile
365
Glu
Lys
Tyr

Thr

Thr

270

Gly Ala Asp

Glu Cys Ala

Thr Ile Arg
320
Ser Val
335

Glu

Ser

Pro
350
Arg

Asp

Ala Tyr

Ser Ser Ala

Lys Lys
400
val

Arg
Lys Lys
415
Arg Ile Gly
430
Pro

Asn Gln

Phe
435
Thr

Ser Pro
Met
450
Leu

Lys

Gln
465
Leu

Glu

Ser Gln

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

12
1476
DNA

<220>
<223>

<400> 12

atgagtatca
gagtggttga
tgctttgatt
ggtgcaaaag
acaccggact
ggatacggac
cagaattggc
aaagttacaa
aaaagcgaaa
gctaagccac
gaccttccta
aaaggggcaa
gaagcgggta
tcgcaagtag
gtgtgtcaat
caagaatgcg
ttacacaacg
tttgacccag
tttatcaagc
gagtcaagcg
cctaaaggtt

Phe Asp

Asn Asn

Tyr

Arg

440
Leu Ala
455

Gly Gln

470

Glu
485

Lys

pitti26-pitti20

tcatggaggt
aaacttctga
atgccaatgc
atataccatt
ttttggcaca
acgtagcatg
taggcggtgg
gacgacaaca
cagctccacg
aacctaaagc
aacgtggtgg
cagcagaagc
ttgcgecatag
gttggcatac
caatgggagc
ctagattgtt
aattcacttc
taactcgcgg
agattagggc
cttcaagtaa
ggagtgaaaa

Tyr

Trp Gly

artificial sequence

ggcgacaatg
gggaaaacaa
tggttggaaa
tgcaaacaat
acccggcgac
ggtaattgaa
ctggactgac
tgcttacgat
atcaatacaa
ggtagaactt
taatcctaag
gtatcgaaac
ttatgtatca
tgctaaccaa
ggataatgcg
gaaaaaatgg
aacatcatgc
tctattgcca
gtacatggat
tacagttaaa
tccttatggt

Gly Gly

Gln Gln Asp

Gln Glu Phe
475
Ile Leu

490

caagcaaaat
ttcaatgtgg
gttttgtttg
ttcgatggac
atggttgtat
gcaactttag
agaatcgaac
ttccctatgt
tctcectacge
aaaattatca
ggtatagtta
ggattagtta
ggtaacacag
ttaggcaata
acgtttttaa
ggattaccag
ccacacagaa
gaagacaagc
ggtaaaatac
ccagttgcag
acttactata

9

Lys -

445
Gly Tyr
460

Val Pro

taactaaaaa
acttatggta
gattacttct
tagctactgt
tcggtagcaa
attatatcat
aacccggctg
ggtttatccg
aagcatctaa
aagatgtggt
ttcataacga
acgcaccttc
tgtggcaagc
aatattatta
aaaatgaaca
caaacagaaa
gctcagtatt
ggttgcaact
cggttgccac
agctcatgaa
aaaaagttga

Glu

Ile

Trp Gly

Pro
480

Arg

agagtttata
tggatttcaa
gaaaggttta
ataccaaaat
ttacggtgca
tgtatatgag
gggttgggaa
tcctaacttc
aaaggaaaca
taaaggttat
cgcaggaagc
atcaagatta
tttagatgaa
cggtattgaa
ggcgactttc
tacaatcaga
gcacactggt
taaagactac
tgtctctaat
acgtaaaaaa
taaaacattt

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

1020
1080
1140
1200
1260



attgtaggtt cagaaaaaat tgaaacacga attggttcac ctttcttatc tgcaccaagt 1320
ggaggacacg tgacaccaaa tcaaaaaatg acctttgact atttagcaca acaagatggt 1380
tatgaatggg gacaacttga aaataataga ggacaacaag aatttgtacc aattagacca 1440

ttaagtcaaa aagaatattg gggtatttta aaatag 1476
<210> 13

<211> 501

<212> PRT

<213> artificial sequence

<220>
<223> pitti26-pitti2o

<400> 13
Met Ser Ile Ile Met Glu Val Ala Thr Met Gln Ala Lys Leu Thr Lys
1 5 10 15
Lys Glu Phe Ile Glu Trp Leu Lys Thr Ser Glu Gly Lys Gln Phe Asn
20 25 30
Val Asp Leu Trp Tyr Gly Phe Gln Cys Phe Asp Tyr Ala Asn Ala Gly
35 40 45
Trp Lys Val Leu Phe Gly Leu Leu Leu Lys Gly Leu Gly Ala Lys Asp
50 55 60
Ile Pro Phe Ala Asn Asn Phe Asp Gly Leu Ala Thr Val Tyr Gln Asn
65 70 75 80
Thr Pro Asp Phe Leu Ala Gln Pro Gly Asp Met Val Val Phe Gly Ser
85 90 95
Asn Tyr Gly Ala Gly Tyr Gly His Val Ala Trp Val Ile Glu Ala Thr
100 105 110
Leu Asp Tyr Ile Ile Val Tyr Glu Gln Asn Trp Leu Gly Gly Gly Trp
115 120 125
Thr Asp Arg Ile Glu Gln Pro Gly Trp Gly Trp Glu Lys Val Thr Arg
130 135 140
Arg Gln His Ala Tyr Asp Phe Pro Met Trp Phe Ile Arg Pro Asn Phe
145 150 155 160
Lys Ser Glu Thr Ala Pro Arg Ser Ile Gln Ser Pro Thr Gln Ala Ser
165 170 175
Lys Lys Glu Thr Ala Lys Pro Gln Pro Lys Ala Val Glu Leu Lys Ile
180 185 190
Ile Lys Asp Val Val Lys Gly Tyr Asp Leu Pro Lys Arg Gly Gly Asn
195 200 205
Pro Lys Gly Ile Val Ile His Asn Asp Ala Gly Ser Lys Gly Ala Thr
210 215 220
Ala Glu Ala Tyr Arg Asn Gly Leu Val Asn Ala Pro Ser Ser Arg Leu
225 230 235 240
Glu Ala Gly Ile Ala His Ser Tyr Val Ser Gly Asn Thr val Trp Gln
245 250 255
Ala Leu Asp Glu Ser Gln Val Gly Trp His Thr Ala Asn Gln Leu Gly
260 265 270
Asn Lys Tyr Tyr Tyr Gly Ile Glu Val Cys Gln Ser Met Gly Ala Asp
275 280 285
Asn Ala Thr Phe Leu Lys Asn Glu Gln Ala Thr Phe Gln Glu Cys Ala
290 295 300
Arg Leu Leu Lys Lys Trp Gly Leu Pro Ala Asn Arg Asn Thr Ile Arg
305 310 315 320
Leu His Asn Glu Phe Thr Ser Thr Ser Cys Pro His Arg Ser Ser Val
325 330 335
Leu His Thr Gly Phe Asp Pro Val Thr Arg Gly Leu Leu Pro Glu Asp
340 345 350
Lys Arg Leu Gln Leu Lys Asp Tyr Phe Ile Lys Gln Ile Arg Ala Tyr
355 360 365

10



Met Asp
370

Ser

Gly
Ser Asn
385
Pro

Lys Gly

Asp Lys Thr
Phe
435

Thr

Ser Pro
Met
450
Leu

Lys
Gln Glu
465
Leu

Ser Gln

His His His

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

14
1506
DNA

<220>
<223>

<400> 14
atgagtatca
gagtggttga
tgctttgatt
ggtgcaaaag
acaccggact
ggatacggac
cagaattggc
aaagttacaa
aaaagcgaaa
gctaagccac
gaccttccta
aaaggggcaa
gaagcgggta
tcgcaagtag
gtgtgtcaat
caagaatgcg
ttacacaacg
tttgacccag
tttatcaagc
gagtcaagcg
cctaaaggtt
attgtaggtt
ggaggacacyg
tatgaatggg
ttaagtcaaa
cactaa

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

15
497
PRT

Lys Ile

Thr Val

Pro

Lys

val Ala
375

Pro Val

390

Ser
405
Ile

Trp

Phe
420
Leu Ser

Phe Asp

Asn Asn

Glu
val
Ala
Tyr

Arg

Asn Pro

Gly Ser
Ser
440
Ala

Pro

Leu
455

Gly Gln

470

Glu
485
His

Lys

His
500

pitti26-pittizo

tcatggaggt
aaacttctga
atgccaatgc
atataccatt
ttttggcaca
acgtagcatg
taggcggtgg
gacgacaaca
cagctccacg
aacctaaagc
aacgtggtgg
cagcagaagc
ttgcgcatag
gttggcatac
caatgggagc
ctagattgtt
aattcacttc
taactcgcgg
agattagggc
cttcaagtaa
ggagtgaaaa
cagaaaaaat
tgacaccaaa
gacaacttga
aagaatattg

Tyr

Trp Gly

artificial sequence

ggcgacaatg
gggaaaacaa
tggttggaaa
tgcaaacaat
acccggcgac
ggtaattgaa
ctggactgac
tgcttacgat
atcaatacaa
ggtagaactt
taatcctaag
gtatcgaaac
ttatgtatca
tgctaaccaa
ggataatgcg
gaaaaaatgg
aacatcatgc
tctattgcca
gtacatggat
tacagttaaa
tccttatggt
tgaaacacga
tcaaaaaatg
aaataataga
gggtatttta

artificial sequence

Thr Val Ser

Ala Glu Leu
395
Gly Thr
410

Lys

Tyr
Glu Ile
425
Gly

Gly His

Gln Gln Asp

Glu Phe
475
Lys

Gln
Ile Leu
490

caagcaaaat
ttcaatgtgg
gttttgtttg
ttcgatggac
atggttgtat
gcaactttag
agaatcgaac
ttccctatgt
tctecctacge
aaaattatca
ggtatagtta
ggattagtta
ggtaacacag
ttaggcaata
acgtttttaa
ggattaccag
ccacacagaa
gaagacaagc
ggtaaaatac
ccagttgcag
acttactata
attggttcac
acctttgact
ggacaacaag
aaaggatcca

11

Asn Glu Ser

380
Met

Lys Arg

Tyr Tyr Lys

Glu Thr Arg
430
Thr Pro

445
Tyr

val
Gly Glu
460
val

Pro Ile

Gly Ser Arg

taactaaaaa
acttatggta
gattacttct
tagctactgt
tcggtagcaa
attatatcat
aacccggctg
ggtttatccg
aagcatctaa
aagatgtggt
ttcataacga
acgcaccttc
tgtggcaagc
aatattatta
aaaatgaaca
caaacagaaa
gctcagtatt
ggttgcaact
cggttgccac
agctcatgaa
aaaaagttga
ctttcttatce
atttagcaca
aatttgtacc
gatctcatca

Ser Ala

Lys Lys
400
Lys Val
415
Ile Gly

Asn Gln

Trp Gly
Pro
480
His

Arg

Ser
495

agagtttata
tggatttcaa
gaaaggttta
ataccaaaat
ttacggtgca
tgtatatgag
gggttgggaa
tcctaacttc
aaaggaaaca
taaaggttat
cgcaggaagc
atcaagatta
tttagatgaa
cggtattgaa
ggcgactttc
tacaatcaga
gcacactggt
taaagactac
tgtctctaat
acgtaaaaaa
taaaacattt
tgcaccaagt
acaagatggt
aattagacca
ccatcaccat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1506



<220>
<223>

<400>
Met Ala
1

Lys Lys

Asn Val

Gly Trp
50

Asp Ile

65

Asn Thr

Ser Asn
Thr Leu

Trp Thr
130

Arg Arg

145

Phe Lys

Ser Lys
Ile Ile

Asn Pro
210

Thr Ala

225

Leu Glu

Gln Ala
Gly Asn
Asp Asn
290
Ala Arg
305
Arg Leu
Val Leu
Asp Lys
Tyr Met
370
Ala Ser
385
Pro Ala
Gln Gly

Gly Tyr

15

Ser
Glu
Asp
35

Lys
Pro
Pro
Tyr
Asp
115
Asp
Gln
Ser
Lys
Lys
195
Lys
Glu
Ala
Leu
Lys
275
Ala
Leu
His
His
Arg
355
Asp
Ser
Gly

Asn

Ser
435

Ile
Phe
20

Leu
Val
Phe
Asp
Gly
100
Tyr
Arg
His
Ala
Glu
180
Asp
Gly
Ala
Gly
Asp
260
Tyr
Thr
Leu
Asn
Thr
340
Leu
Gly
Asn
Tyr
Tyr

420
Thr

Ile
5
Ile
Trp
Leu
Ala
Phe
85
Ala
Ile
Ile
Ala
Thr
165
Thr
vVal
Ile
Tyr
Ile

245
Glu

TYyTr
Phe
Lys
Glu
325
Gly
Gln
Lys
Thr
Thr
405

Thr

Asn

pitti2é_prophage

Met
Glu
Tyr
Phe
Asn
70

Leu
Gly

Ile

Glu

Tyr
150
Ala
Ala
val
val
Arg
230
Ala
Ser
Tyr
Leu
Lys
310
Phe
Phe
Leu
Ile
Val
390
Leu

Val

Ser

SA2

Glu
Trp
Gly
Gly
55

Asn
Ala
Tyr
val
Gln
135
Asp
Pro
Lys
Lys
Ile
215
Asn
His
Gln
Gly
Lys
295
Trp
Thr
Asp
Lys
Pro
375
Lys
Asp

Ala

Arg

UsA

Val
Leu
Phe
40

His
Phe
Gln
Gly
Tyr
120
Pro
Phe
Ala
Pro
Gly
200
His
Gly
Ser
Val
Ile
280
Asn
Gly
Ser
Pro
Asp
360
Val
Pro
Lys

Asn

Ile
440

Ala
Lys
25

Gln
Thr
Asp
Pro
His
105
Glu
Gly
Pro
Ser
Gln
185
His
Asn
Leu
Tyr
Gly
265
Glu
Glu
Leu

Thr

val
345
Tyr

Ala
Val
Asn
Val

425
Thr

Thr
10

Thr
Cys
Leu
Gly
Gly
90

Val
Gln
Trp
Met
Ile
170
Pro
Asp
Asp
Val
Vval
250
Trp
val
Gln
Pro
Ser
330
Thr
Phe
Thr
Ala
Asn
410

Lys

Gly

12

Met
Ser
Phe
Lys
Leu
75

Asp
Ala
Asn
Gly
Trp
155
Gln
Lys
Leu
Ala
Asn
235
Ser
His
Cys
Ala
Ala
315
Cys
Arg
Ile
Val
Glu
395
vVal

Gly

Val

Gln
Glu
Asp
Gly
60

Ala
Met
Trp
Trp
Trp
140
Phe
Ser
Ala
Pro
Gly
220
Ala
Gly
Thr
Gln
Thr
300
Asn
Pro
Gly
Lys
Ser
380
Leu
Pro

Asn

Leu

Ala
Gly
Tyr
45

Leu
Thr
val
Val
Leu
125
Glu
Ile
Pro
val
Lys
205
Ser
Pro
Asn
Ala
Sexr
285
Phe
Arg
His
Leu
Gln
365
Asn
Met
Tyr

Asn

Pro
445

Lys
Lys
30

Ala
Gly
vVal
val
Ile
110
Gly
Lys
Arg
Thr
Glu
190
Arg
Lys
Ser
Thr
Asn
270
Met
Gln
Asn
Arg
Leu
350
Ile
Glu
Pro
Lys
Val

430
Asn

Leu
15

Gln
Asn
Ala
Tyr
Phe
95

Glu
Gly
Val
Pro
Gln
175
Leu
Gly
Gly
Ser
Val
255
Gln
Gly
Glu
Thr
Ser
335
Pro
Arg
Ser
Pro
Lys
415

Arg

Asn

Thr
Phe
Ala
Lys
Gln
80

Gly
Ala
Gly
Thr
Asn
160
Ala
Lys
Gly
Ala
Arg
240
Trp
Leu
Ala
Cys
Ile
320
Ser
Glu
Ala
Ser
val
400
Glu

Asp

Thr



Thr Ile Thr Tyr Asp Gly Ala Tyr Cys Ile Asn

450

455

Thr Tyr Ile Ala Asn Ser Gly Gln Arg Arg Tyr
470
Val Asp Ile Ala Gly Asn Arg Ile Ser Ser Phe

465

val

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

16

<220>
<223>

<400> 16

atggcaagta
atagagtggt
caatgctttg
ttaggtgcaa
aatacaccgg
gcaggatacg
gagcagaatt
gaaaaagtta
ttcaaaagcg
acagctaagc
catgaccttc
agcaaagggyg
ttagaagcgg
gaatcgcaag
gaagtgtgtc
ttccaagaat
agattacaca
ggttttgacc
tactttatca
aatgagtcaa
ccagcaggtt
acagtagcta
acaggggtat
tatagatgga
gtagacatag

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

17

DNA

<220>
<223>

<400> 17

atggcgtcta
atcgaatggc
cagtgctttg
ctgggcgcga
aacaccccgg
gcgggttatg

1491
DNA
artificial sequence

1491

485

tcatcatgga
tgaaaacttc
attatgccaa
aagatatacc
actttttggce
gacacgtagc
ggctaggcgg
caagacgaca
ctacagctcc
cacaacctaa
ctaaacgtgg
caacagcaga
gtattgcgca
taggttggca
aatcaatggg
gcgctagatt
acgaattcac
cagtaactcg
agcagattag
gcgcttcaag
atacactcga
atgttaaagg
tacccaacaa
ttacttatat
caggcaaccg

ttattatgga
tgaaaaccag
attatgcgaa
aagatattcc
attttctggc
gccatgtggc

pitti2é_prophage SA2 USA

ggtggcgaca
tgagggaaaa
tgctggttgg
atttgcaaac
acaacccggce
atgggtaatt
tggctggact
acatgcttac
agcttcaata
agcggtagaa
tggtaatcct
agcgtatcga
tagttatgta
tactgctaac
agcggataat
gttgaaaaaa
ttcaacatca
cggtctattg
ggcgtacatg
taatacagtt
taagaataat
taataatgta
cacaacaatt
tgctaatagt
aataagcagt

artificial sequence

pitti26_prophage SA2 USA

agtggcgacc
cgaaggcaaa
cgcgggctgg
gtttgcgaat
ccageccgggc
gtgggtgatt

475

490

atgcaagcaa
caattcaatg
aaagttttgt
aatttcgatg
gacatggttg
gaagcaactt
gacagaatcg
gatttcccta
caatctccta
cttaaaatta
aagggtatag
aacggattag
tcaggtaaca
caattaggca
gcgacgtttt
tggggattac
tgcccacaca
ccagaagaca
gatggtaaaa
aaaccagttg
gtcccttata
agagacggtt
acgtatgacg
ggacaacgtc
tttggtaagt

atgcaggcga
cagtttaacg
aaagtgctgt
aactttgatg

gatatggtgg
gaagcgaccc

13

Gly Tyr Arg Trp Ile

460

Ile Ala Thr Gly Glu

480

Gly Lys Phe Ser Ala

aattaactaa
tggacttatg
ttggacatac
gactagctac
tattcggtag
tagattatat
aacaacccgg
tgtggtttat
cgcaagcatc
tcaaagatgt
ttattcataa
ttaacgcacc
cagtgtggca
ataaatatta
taaaaaatga
cagcaaacag
gaagctcagt
agcggttgca
taccggttgc
cagagctcat
aaaaagaaca
attcaactaa
gtgcatattg
gctatattgce
ttagtgcagt

aactgaccaa
tggatctgtg
ttggccatac
gcctggccac
tgtttggcag
tggattatat

495

aaaagagttt
gtatggattt
actgaaaggt
tgtataccaa
caattacggt
cattgtatat
ctggggttgg
ccgtectaac
taaaaaggaa
ggttaaaggt
cgacgcagga
ttcatcaaga
agctttagat
ttacggtatt
acaggcgact
aaatacaatc
attgcacact
acttaaagac
cactgtctct
gccaccagtg
aggcaattac
ttcaagaatt
tattaatggt
gaccggagag
t

aaaagaattc
gtatggcttt
cctgaaaggc
cgtgtatcag
caactatggc
catcgtgtac

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

1020
1080
1140
1200
1260
1320
1380
1440
1491

60
120
180
240
300
360



gaacagaact ggctgggcgg tggctggacc gatcgtattg
gaaaaagtga cccgtcgtca gcatgcgtac gattttccga
tttaaatctg cgacggcccc ggcgagcatt cagagcccga
accgcgaaac cgcagccgaa agcggtggaa ctgaaaatca
catgatctgc cgaaacgtgg cggcaatccg aaaggcattg
agcaaaggtg cgaccgcgga agcgtatcgt aacggcctgg
ctggaagcegg gcattgcgca tagctatgtg agcggcaaca
gaaagccagg tgggctggca taccgcgaac cagctgggca
gaagtgtgcc agagcatggg cgcggataac gcgacctttc
tttcaggaat gcgcgcegtcect gctgaaaaaa tggggcctgce
cgtctgcata acgaatttac cagcaccagc tgcccgcatc
ggctttgatc cggtgacccg tggcctgectg ccggaagata
tatttcatca aacaaatccg cgcgtatatg gatggcaaaa
aacgaaagca gcgcgagcag caataccgtg aaaccggtgg
ccggccggtt ataccctgga taaaaacaac gtgccgtata
accgtggcga acgtgaaagg caacaacgtg cgtgatggct
accggcgtgce tgccgaacaa caccaccatt acctatgatg
tatcgctgga ttacctatat cgcgaacagc ggccagcegtc
gtggatattg cgggcaaccg tattagcagc tttggtaaat
<210> 18
<211> 497
<212> PRT
<213> artificial sequence
<220>
<223> pitti26_prophage SA2 USA
<400> 18
Met Ala Ser Ile Ile Met Glu Val Ala Thr Met
1 5 10
Lys Lys Glu Phe Ile Glu Trp Leu Lys Thr Ser
20 25
Asn Val Asp Leu Trp Tyr Gly Phe Gln Cys Phe
35 40
Gly Trp Lys Val Leu Phe Gly His Thr Leu Lys
50 55
Asp Ile Pro Phe Ala Asn Asn Phe Asp Gly Leu
65 70 75
Asn Thr Pro Asp Phe Leu Ala Gln Pro Gly Asp
85 90
Ser Asn Tyr Gly Ala Gly Tyr Gly His Val Ala
100 105
Thr Leu Asp Tyr Ile Ile Val Tyr Glu Gln Asn
115 120
Trp Thr Asp Arg Ile Glu Gln Pro Gly Trp Gly
130 135
Arg Arg Gln His Ala Tyr Asp Phe Pro Met Trp
145 150 155
Phe Lys Ser Ala Thr Ala Pro Ala Ser Ile Gln
165 170
Ser Lys Lys Glu Thr Ala Lys Pro Gln Pro Lys
180 185
Ile Ile Lys Asp Val Val Lys Gly His Asp Leu
195 200
Asn Pro Lys Gly Ile Vval Ile His Asn Asp Ala
210 215
Thr Ala Glu Ala Tyr Arg Asn Gly Leu Val Asn
225 230 235
Leu Glu Ala Gly Ile Ala His Ser Tyr Val Ser

14

aacagccggg
tgtggtttat
cccaggcgag
tcaaagatgt
tgattcataa
tgaacgcgcc
ccgtgtggca
acaaatatta
tgaaaaacga
cggcgaaccg
gtagcagcgt
aacgtctgca
ttcecggtggce
cggaactgat
aaaaagaaca
atagcaccaa
gcgcgtattg
gttatattgc
ttagcgeggt

Gln Ala Lys

Glu Gly Lys

Asp Tyr Ala
45

Gly Leu

60

Ala

Gly

Thr Val

Met val Vval
Ile
110

Gly

Trp Val
Leu
125
Glu

Trp

Trp
140
Phe

Lys

Ile Arg

Ser Pro Thr
Glu
190

Arg

Ala Val

Pro Lys
205
Gly Ser
220
Ala

Lys

Pro Leu

Gly Asn Thr

ctggggctgg
tcgecccgaac

caaaaaagaa
ggtgaaaggc
cgatgcggge
gagcagccgt
ggcgctggat
ttacggcatc
acaggcgacc
taacaccatt
gctgcatacc
gctgaaagat
gaccgtgagc
gcegecggtt
gggcaactat
cagccgtatt
cattaacggc
gaccggcgaa
g9

Leu Thr
15
Gln Phe

Asn Ala

Ala Lys
Gln
80

Gly

Tyr

Phe
95
Glu Ala

Gly Gly

val Thr
Asn
160
Ala

Pro

Gln
175
Leu Lys

Gly Gly

Gly Ala

Ser Arg
240

Val Trp

420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1491



Gln
Gly
Asp
Ala
305
Arg
val
Asp
Tyr
Ala
385
Pro
Gln
Gly
Thr
Thr

465
Val

Ala
Asn
Asn
290
Arg
Leu
Leu
Lys
Met
370
Ser
Ala
Gly
Tyr

Ile
450

Tyr

Asp

Leu
Lys
275
Ala
Leu
His
His
Gln
355
Asp
Ser
Gly
Asn
Ser
435
Thr

Ile

Ile

Asp
260
Tyr

Thr
Leu
Asn
Thr
340
Leu
Gly
Asn
Tyr
Tyr
420
Thx
Tyr

Ala

Ala

245
Glu

Tyr
Phe
Lys
Glu
325
Gly
Gln
Lys
Thr
Thr
405
Thr
Asn
Asp

Asn

Gly

Ser
Tyr
Leu
Lys
310
Phe
Phe
Leu
Ile
val
390
Leu
Val
Ser
Gly
Ser

470
Asn

Gln
Gly
Lys
295
Trp
Thr
Asp
Lys
Pro
375
Lys
Asp
Ala
Arg
Ala
455

Gly

Arg

Val
Ile
280
Asn
Gly
Ser
Pro
Asp
360
val
Pro
Lys

Asn

Ile
440

Tyr
Gln

Ile

Val

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

19
1497
DNA

<220>
<223>

<400> 19
atggcgtcta
atcgaatggc
cagtgctttg
ctgggcgcga
aacaccccgg
gcgggttatg
gaacagaact
gaaaaagtga
tttaaatctg
accgcgaaac
catgatctgc
agcaaaggtg
ctggaagcgg
gaaagccagg
gaagtgtgcc
tttcaggaat
cgtctgcata

485

ttattatgga
tgaaaaccag
attatgcgaa
aagatattcc
attttctggce
gccatgtggc
ggctgggcgg
ccecgtegtcea
cgacggccce
cgcagccgaa
cgaaacgtgg
cgaccgcgga
gcattgcgca
tgggctggca
agagcatggg
gcgcgegtcet
acgaatttac

artificial sequence

pitti26é prophage SA2 USA

agtggcgacc
cgaaggcaaa
cgcgggctgg
gtttgcgaat
ccagccgggce
gtgggtgatt
tggctggacc
gcatgcgtac
ggcgagcatt
agcggtggaa
cggcaatccg
agcgtatcgt
tagctatgtg
taccgcgaac
cgcggataac
gctgaaaaaa
cagcaccagc

250

Gly Trp His
265
Glu

val Cys

Glu Gln Ala
Ala
315

Cys

Leu Pro

Thr Ser
330
vVal Thr

345
Tyr

Arg

Phe Ile

Ala Thr Val
Glu
395

vVal

val Ala
Asn
410
Lys

Asn

val
425
Thr

Gly

Gly val

Cys Ile Asn

Arg Arg Tyr
475
Ser Phe

490

Ser

atgcaggcga
cagtttaacg
aaagtgctgt
aactttgatg
gatatggtgg
gaagcgaccc
gatcgtattg
gattttccga
cagagcccga
ctgaaaatca
aaaggcattg
aacggcctgg
agcggcaaca

cagctgggca
gcgacctttce

tggggcctgce
tgcccgceatce

15

Thxr Ala

Gln Ser
285
Thr Phe
300
Asn Arg

Pro His

Gly Leu
Gln
365
Asn

Lys

Ser
380
Leu Met

Pro

Tyr

Asn Asn

Pro
445
Tyr

Leu

Gly
460
Ile Ala

Gly Lys

Asn
270
Met
Gln
Asn
Arg
Leu
350
Ile
Glu
Pro
Lys
Val
430
Asn
Arg

Thr

Phe

255
Gln

Gly
Glu
Thr
Ser
335
Pro
Arg
Ser
Pro
Lys
415
Arg
Asn
Trp

Gly

Ser

Leu
Ala
Cys
Ile
320
Ser
Glu
val
Ser
val
400
Glu
Asp
Thr
Ile
Glu

480
Ala

aactgaccaa
tggatctgtg
ttggccatac
gcctggcecac
tgtttggcag
tggattatat
aacagccggg
tgtggtttat
cccaggcgag
tcaaagatgt
tgattcataa
tgaacgcgcc
ccgtgtggca
acaaatatta
tgaaaaacga
cggcgaaccg
gtagcagcgt

495

aaaagaattc
gtatggcttt
cctgaaaggc
cgtgtatcag
caactatggc
catcgtgtac
ctggggctgg
tcgecccgaac
caaaaaagaa
ggtgaaaggc
cgatgcgggce
gctgagccgt
ggcgctggat
ttacggcatc
acaggcgacc
taacaccatt
gctgcatacc

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

1020



ggctttgatc
tatttcatca
aacgaaagca
ccggccggtt
accgtggcga
accggcgtgce
tatcgctgga
gtggatattg

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

<220>

<223>

<400>

Met
1
Lys
Asn
Gly
Asp
65
Asn
Ser
Thr
Trp
Arg
145
Phe
Ser
Ile
Asn
Thr
225
Leu
Gln
Gly
Asp
Ala

305
Arg

Ala
Lys
val
Trp
50

Ile
Thr
Asn
Leu
Thr
130
Arg
Lys
Lys
Ile
Pro
210
Ala
Glu
Ala
Asn
Asn
290

Arg

Leu

cggtgacccg
aacaaatccg
gcgcgagcag
ataccctgga
acgtgaaagg
tgccgaacaa
ttacctatat

cgggcaaccyg

20
520
PRT

tggcctgcetg
cgtgtatatg
caataccgtg
taaaaacaac
caacaacgtg
caccaccatt
cgcgaacagc
tattagcagc

artificial sequence

20
Ser Ile
5

Ile

Ile Me

Glu Phe Gl
20

Asp Leu

35

Lys

Trp

vVal Leu

Phe Ala As
70

Le

Pro

Phe
85
Ala

Pro Asp

Tyr Gly Gl

100
Asp Tyr Ile Il
115
Asp Ile

Arg Gl

Gln His Ala
15

Thr Al

165

Thr

Ser Ala

Glu Al
180

Asp

Lys
Lys Val
195
Lys

Gly 1Ile

Glu Ala Tyr
23

Ile Al

245

Glu

Ala Gly

Leu Asp
260
Lys Tyr
275
Ala

Tyxr

Thr Phe

Leu Leu Lys

Tyr

Phe

Tyr

vVal
val

Arg

Ser
Tyr
Leu

Lys

pitti2é lysostaphin

t Glu val

u Trp Leu

Phe
40
His

Gly

Gly
55
n Asn Phe

u Ala Gln

y Tyr Gly

e Val Tyr
120
u Gln Pro
135
Asp Phe
0

a Pro Ala

a Lys Pro

Lys Gly
200
Ile His
215
Asn Gly
0

a His Ser

Gln val

Ile
280
Asn

Gly

Lys
295

Trp Gly

310

Glu
325

His Asn

Phe

Thr Ser

ccggaagata
gatggcaaaa
aaaccggtgg
gtgccgtata
cgtgatggct
acctatgatg
ggccagegtc
tttggtaaat

Thr
10
Thr

Ala Met

Lys Ser
25
Gln

Cys Phe

Thr Leu Lys
Leu
75

Asp

Asp Gly

Pro Gly
90

His Val Ala
105
Glu

Gln Asn

Gly Trp Gly

Pro Met Trp
155
Ile Gln
170

Pro

Ser
Gln
185
His

Lys

Asp Leu

Asn Asp Ala

Val Asn
235

Ser

Leu

Val
250
Trp

Tyr
Gly His
265
Glu

Val Cys

Glu Gln Ala
Ala
315

Cys

Leu Pro

Thr Ser

330
16

aacagctgca
ttccggtgge
cggaactgat
aaaaagaaca
atagcaccaa
gcgcgtattg
gttatattgc
ttagcgcggt

Gln Ala

Glu Gly

Asp Tyr

Gly Leu
60
Ala Thr

Met Val

Trp Val
Leu
125
Glu

Trp

Trp
140
Phe Ile

Ser Pro

Ala Val

Pro Lys
205
Gly Ser
220
Ala Pro

Gly Asn

Thr Ala

Gln Ser
285
Thr Phe
300
Asn Arg

Pro His

Lys
Lys
30

Ala
Gly
val
val
Ile
110
Gly
Lys
Arg
Thr
Glu
190
Arg
Lys
Ser
Thr
Asn
270
Met
Gln

Asn

Arg

gctgaaagat
gaccgtgagc
gcecgeeggtt
gggcaactat
cagccgtatt
cattaacggc
gaccggcgaa

gtaataa

Leu
15

Gln
Asn
Ala
Tyr
Phe
95

Glu
Gly
Val
Pro
Gln
175
Leu
Gly
Gly
Ser
val
255
Gln
Gly
Glu

Thr

Ser
335

Thr
Phe
Ala
Lys
Gln
80

Gly
Ala
Gly
Thr
Asn
160
Ala
Lys
Gly
Ala
Arg
240
Trp
Leu
Ala
Cys
Ile

320
Ser

1080
1140
1200
1260
1320
1380
1440
1497



Val Leu His

Asp Lys Arg
355
Met Asp
370

Ser

Tyr

Ala
385
Thr

Ser

Ala Gln

Ala Gly Gly

Lys Tyr Gly

435
Thr Asp Ile
450
Gly

Ser Val

465
Lys

Gln Asp

Arg Ile Tyr

Val Leu

515

Gly

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

21
1563
DNA

<220>
<223>

<400> 21

atggcaagta
atagagtggt
caatgctttg
ttaggtgcaa
aatacaccgg
gcaggatacg
gagcagaatt
gaaaaagtta
ttcaaaagcg
acagctaagc
catgaccttc
. agcaaagggg
ttagaagcgg
gaatcgcaag
gaagtgtgtc
ttccaagaat
agattacaca
ggttttgacc
tactttatca
aatgagtcaa
accgcgcagg
gtgactccga
gagagcgcat
agcatgccac
aaacaggacg
ccggttcgceca

Thr
340
Leu

Gly
Gln
Gly Lys

Asn Thr

Phe

Leu

Ile

Val

Asp Pro

Lys Asp
360
Pro Val
375

Lys Pro

390

Pro
405
val

Asp

Thr
420
Thr Leu

Ile Thr

Leu Lys

Met
Thr
Tyr
Arg

Ala

Pro Phe

Pro Thr
Ser
440
Thr

Lys

Thr
455

Gly Gln

470

His
485
Pro

Gly

Leu
500

Trp Gly

tcatcatgga
tgaaaacttc
attatgccaa
aagatatacc
actttttggce
gacacgtagc
ggctaggcgg
caagacgaca
ctacagctcc
cacaacctaa
ctaaacgtgg
caacagcaga
gtattgcgca
taggttggca
aatcaatggg
gcgctagatt
acgaattcac
cagtaactcg
agcagattag
gcgcttcaag
acccgatgcc
ccccgaacac
cttttacgcc
agagcggcgt
gccatgtgtg
cctggaataa

Val

Val

Thr

Trp Val

Arg Thr

Ile Lys

520

artificial sequence

pitti2é lysostaphin

ggtggcgaca
tgagggaaaa
tgctggttgg
atttgcaaac
acaacccggce
atgggtaatt
tggctggact
acatgcttac
agcttcaata
agcggtagaa
tggtaatcct
agcgtatcga
tagttatgta
tactgctaac
agcggataat
gttgaaaaaa
ttcaacatca
cggtctattg
ggcgtacatg
taatacagtt
gttcttgaag
gggctggaaa
aaacacggac
cttgaaagcg
ggtgggctat
aagcaccaat

Val
345

Tyr

Thr Arg

Phe Ile

Ala Thr Vval
Glu
395

Ser

Val Ala

Leu Lys
410
Pro Asn Thr
425
Glu

Ser Ala

Gly Pro Phe
His
475
Thr

Thr Ile

Gly Tyr
490
Trp Asn
505

Lys

atgcaagcaa
caattcaatg
aaagttttgt
aatttcgatg
gacatggttg
gaagcaactt
gacagaatcg
gatttcccta
caatctccta
cttaaaatta
aagggtatag
aacggattag
tcaggtaaca
caattaggca
gcgacgtttt
tggggattac
tgcccacaca
ccagaagaca
gatggtaaaa
aaaccagttg
tcggegggcet
accaacaagt
atcatcacgc
ggccagacca
accggcaaca
accttaggcg

17

Gly Leu

Gln
365
Asn

Lys

Ser
380
Leu Met

Ala Gly

Gly Trp
Phe
445
Ser

Ser

Arg
460

Tyr Asp

Gly Asn

Ser Thr

aattaactaa
tggacttatg
ttggacatac
gactagctac
tattcggtag
tagattatat
aacaacccgg
tgtggtttat
cgcaagcatc
tcaaagatgt
ttattcataa
ttaacgcacc
cagtgtggca
ataaatatta
taaaaaatga
cagcaaacag
gaagctcagt
agcggttgca
taccggttgce
cagagctcat
atggcaaagc
acggtactct
gcaccaccgg
ttcactacga
gcggccageg
tgttatgggg

Leu
350
Ile
Glu
Ser
Tyr
Lys
430
Thr
Met
Glu

Ser

Asn
510

Pro Glu

Arg Ala

Ser Ser

Ser
400
Lys

Asn

Gly
415
Thr Asn

Pro Asn

Pro Gln

vVal Met
480
Gly Gln
495

Thr Leu

aaaagagttt
gtatggattt
actgaaaggt
tgtataccaa
caattacggt
cattgtatat
ctggggttgg
ccgtcctaac
taaaaaggaa
ggttaaaggt
cgacgcagga
ttcatcaaga
agctttagat
ttacggtatt
acaggcgact
aaatacaatc
attgcacact
acttaaagac
cactgtctct
gtctaatagc
aggcggcacc
ttacaaaagc
cccatttcge
tgaagttatg
tatttattta
taccattaag

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



taa

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

<220>

<223>

<400>

Met
1
Lys
Asn
Gly
Asp
65
Asn
Ser
Thr
Trp
Arg
145
Phe
Ser
Ile
Asn
Thr
225
Leu
Gln
Gly
Asp
Ala
305
Arg
Val
Asp
Tyr

Ala

Ala
Lys
Val
Trp
50

Ile
Thr
Asn
Leu
Thr
130
Arg
Lys
Lys
Ile
Pro
210
Ala
Glu
Ala
Asn
Asn
290
Arg
Leu
Leu
Lys
Met

370
Ser

22
521
PRT

artificial sequence

22
Ser

Glu
Asp
35

Lys
Pro
Pro
Tyr
Asp
115
Asp
Gln
Ser
Lys
Lys
195
Lys
Glu
Ala
Leu
Lys
275
Ala
Leu
His
His
Arg
355
Asp

Ser

Ile
Phe
20

Leu
Val
Phe
Asp
Gly
100
Tyr
Arg
His
Ala
Glu
180
Asp
Gly
Ala

Gly

Asp
260
Tyr

Thr
Leu
Asn
Thr
340
Leu

Gly

Asn

pitti2é ALE1l

Ile
5
Ile
Trp
Leu
Ala
Phe
85
Ala
Ile
Ile
Ala
Thr
165
Thr
Val
Ile
Tyr
Ile
245
Glu
Tyr
Phe
Lys
Glu
325
Gly
Gln
Lys

Thr

Met
Glu
Tyr
Phe
Asn
70

Leu
Gly
Ile
Glu
Tyxr
150
Ala
Ala
Val
val
Arg
230
Ala
Ser
Tyxr
Leu
Lys
310
Phe
Phe
Leu

Ile

val

Glu
Trp
Gly
Gly
55

Asn
Ala
Tyr
val
Gln
135
Asp
Pro
Lys
Lys
Ile
215
Asn
His
Gln
Gly
Lys
295
Trp
Thr
Asp
Lys
Pro

375
Lys

val
Leu
Phe
40

His
Phe
Gln
Gly
Tyr
120
Pro
Phe
Ala
Pro
Gly
200
His
Gly
Ser
Val
Ile
280
Asn
Gly
Ser
Pro
Asp
360

Val

Pro

Ala
Lys
25

Gln
Thr
Asp
Pro
His
105
Glu
Gly
Pro
Ser
Gln
185
His
Asn
Leu
Tyr
Gly
265
Glu
Glu
Leu

Thr

val
345
Tyr

Ala

Val

Thr
10

Thr
Cys
Leu
Gly
Gly
Val
Gln
Trp
Met
Ile
170
Pro
Asp
Asp
Val
Val
250
Trp
Val
Gln
Pro
Ser
330
Thr
Phe

Thr

Ala
18

Met
Ser
Phe
Lys
Leu
75

Asp
Ala
Asn
Gly
Trp
155
Gln
Lys
Leu
Ala
Asn
235
Ser
His
Cys
Ala
Ala
315
Cys
Arg
Ile

val

Glu

Gln
Glu
Asp
Gly
60

Ala
Met
Trp
Trp
Trp
140
Phe
Ser
Ala
Pro
Gly
220
Ala
Gly
Thr
Gln
Thr
300
Asn
Pro
Gly
Lys
Ser

380
Leu

Ala
Gly
Tyr
45

Leu
Thr
Val
Val
Leu
125
Glu
Ile
Pro
val
Lys
205
Ser
Pro
Asn
Ala
Ser
285
Phe
Arg
His
Leu
Gln
365

Asn

Met

Lys
Lys
30

Ala
Gly
val
Val
Ile
110
Gly
Lys
Arg
Thr
Glu
190
Arg
Lys
Ser
Thr
Asn
270
Met
Gln
Asn
Arg
Leu
350
Ile
Glu

Asn

Leu
15

Gln
Asn
Ala
Tyr
Phe
95

Glu
Gly
val
Pro
Gln
175
Leu
Gly
Gly
Ser
Val
255
Gln
Gly
Glu
Thr
Ser
335
Pro
Arg

Ser

Ser

Thr
Phe
Ala
Lys
Gln
80

Gly
Ala

Gly

Thr

Asn,

160
Ala

Lys
Gly
Ala
Arg
240
Trp
Leu
Ala
Cys
Ile
320
Ser
Glu
Ala

Ser

Phe

1563



385

Ser Asn Asn

Gly Ser

Tyr

Asn Lys Tyr
435
Thr Asp
450

Ser

Asn

Gln
465
Met

Gly

Lys Gln

Lys Arg Val
Pro

515

Leu Gly

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

23
1566
DNA

<220>
<223> pitt
<400> 23
atggcaagta
atagagtggt
caatgctttg
ttaggtgcaa
aatacaccgg
gcaggatacg
gagcagaatt
gaaaaagtta
ttcaaaagcg
acagctaagc
catgaccttc
agcaaagggg
ttagaagcgg
gaatcgcaag
gaagtgtgtc
ttccaagaat
agattacaca
ggttttgacc
tactttatca
aatgagtcaa
agcaataata
agcaccagca
agcgaaagtg
cgcagcatgce
atgaaacagg
ttaccggtgce
aaataa

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

24
123
PRT

390

Ala
405
Ser

Thr

Asn
420
Gly Thr

Ile Ile

Val Leu

Gln
Thr
Leu
Thr

Arg

Asp Pro

Ser Ser

Tyr Lys
440
Arg Leu
455

Lys Gly

470

Asp Gly
485
Tyr Leu
500

Leu Trp

i26 ALEl

tcatcatgga
tgaaaacttc
attatgccaa
aagatatacc
actttttggc
gacacgtagc
ggctaggcgg
caagacgaca
ctacagctcc
cacaacctaa
ctaaacgtgg
caacagcaga
gtattgcgca
taggttggca
aatcaatggg
gcgctagatt
acgaattcac
cagtaactcg
agcagattag
gcgcttcaag
ccgcccaaga
gcagcaacaa
cgagctttac
cgcagagcgg
acggccatgt
gtacgtggaa

unknown

His
Pro

Gly

val Trp

Val Arg

Thr Ile

520

artificial sequence

ggtggcgaca
tgagggaaaa
tgctggttgg
atttgcaaac
acaacccggc
atgggtaatt
tggctggact
acatgcttac
agcttcaata
agcggtagaa
tggtaatcct
agcgtatcga
tagttatgta
tactgctaac
agcggataat
gttgaaaaaa
ttcaacatca
cggtctattg
ggcgtacatg
taatacagtt
tccgatgcca
taacggttac
cgcgaatacc
tgttttacgc
gtgggtgggt
cgagagcacc

395
Pro Phe
410

Asn

Met
Ser Asn
425
Ser

Glu Ser

Thr Gly Pro
Ile

475
Tyr

Leu Thr

val Gly
490
Thr Trp
505

Lys

Asn

atgcaagcaa
caattcaatg
aaagttttgt
aatttcgatg
gacatggttg
gaagcaactt
gacagaatcg
gatttcccta
caatctccta
cttaaaatta
aagggtatag
aacggattag
tcaggtaaca
caattaggca
gcgacgtttt
tggggattac
tgcccacaca
ccagaagaca
gatggtaaaa
aaaccagttg
ttcttaaaaa
aagaccaaca
gacatcatta
aaaggcttaa
tataacacga
ggtgaattag

19

Leu Lys Ser

Asn Gly Tyr

430

Ala Sexr Phe
445

Phe Arg Ser

460

Lys

Tyr Asp

Asn Thr Asn
Thr

510

Glu Ser

aattaactaa
tggacttatg
ttggacatac
gactagctac
tattcggtag
tagattatat
aacaacccgg
tgtggtttat
cgcaagcatc
tcaaagatgt
ttattcataa
ttaacgcacc
cagtgtggca
ataaatatta
taaaaaatga
cagcaaacag
gaagctcagt
agcggttgca
taccggttgce
cagagctcat
gcgcaggcta
agtacggcac
cgcgattaac
cgattaaata
acagcggcaa

gccegetgtg

400
Ala Gly
415
Lys Thr

Thr Ala

Met Pro
Val
480
Gly

Glu

Ser
495

Gly Glu

aaaagagttt
gtatggattt
actgaaaggt
tgtataccaa
caattacggt
cattgtatat
ctggggttgg
ccgtcctaac
taaaaaggaa
ggttaaaggt
cgacgcagga
ttcatcaaga
agctttagat
ttacggtatt
acaggcgact
aaatacaatc
attgcacact
acttaaagac
cactgtctct
gaatagcttt
tggtagcaac
gctgtataaa
gggtccgttce
tgatgaagtt
acgcgtttac
gggcaccatc

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1566



<220>
<223> Lyso
<400> 24
Ser Asn Ser
1

Tyr Gly Lys

Thr Asn
35
Asn

Lys

Thr Pro

50

Met Pro Gln

65
Glu

Val Met

Ser Gly Gln

Thr Leu

115

Asn

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

25
372
DNA
unkn

<220>
<223> Lyso
<400> 25
tctaatagca
ggcggcaccyg
tacaaaagcg
ccatttcgca
gaagttatga
atttatttac
accattaagt

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

26
124
PRT
unkn

<220>

<223> ALE1l

<400>
Asn Ser

26
Phe
Ser Ala Gly
Thr
35
Ala

Tyr Lys

Phe Thr
50
Ser Met Pro
65
Asp

Glu val

staphin

Ala
S
Gly

Thr

Ala
20
Lys Tyr

Thr Asp

Ser Gly
Gln
85

Ile

Lys

Arg
100

Gly Val

own

staphin

ccgcgcagga
tgactccgac
agagcgcatc
gcatgccaca
aacaggacgg
cggttcgcac
aa

own

Ser Asn

Tyr Gly
20
Asn Lys

Asn Thr

Gln Ser

Met Lys

Gln
Gly
Gly
Ile
Val
70

Asp

TYyTr

Leu

Asn
Ser
Tyr
Asp
Gly

70
Gln

Asp Pro

Thr val

Thr Leu
40
Ile Thr
55
Leu Lys

Gly His

Leu Pro

Gly
120

Trp

cccgatgccg
cccgaacacyg
ttttacgcca
gagcggcgtce
ccatgtgtgg
ctggaataaa

Thr Ala

Asn Ser
Thr
40

Ile

Gly

Ile
55
Val Leu

Asp Gly

Pro Phe
10

Pro

Met
Thr Thr
25

Tyr

Lys Ser

Arg Thr Thr
Gln
75

Val

Ala Gly

Val Trp
90

Val Arg Thr
105
Thr

Ile Lys

ttcttgaagt
ggctggaaaa
aacacggaca
ttgaaagcgg
gtgggctata
agcaccaata

Gln Asp Pro
10

Thr Ser

25

Leu

Ser

Tyr Lys

Thr Arg Leu
Gly
75

Trp

Arg Lys

vVal
20

His

Leu Lys Ser
Thr
30

Ala

Pro Asn

Glu Ser
45
Gly Pro Phe
60
Thr

Ile His

Gly Tyr Thr

Trp Asn Lys

110

cggcgggcta
ccaacaagta

tcatcacgcg
gccagaccat
ccggcaacag
ccttaggegt

Met Pro Phe
Asn
30

Ser

Ser Asn
Glu
45

Gly

Ser

Thr
60
Leu

Pro

Thr Ile

Val Gly Tyr

Ala
15
Gly

Gly
Trp

Ser Phe

Arg Ser

Tyr Asp
80
Gly Asn
95

Ser Thr

tggcaaagca
cggtactctt
caccaccggc
tcactacgat
cggccagegt
gttatggggt

Leu
15
Asn

Lys
Gly

Ala Ser

Phe Arg

Lys Tyr
80

Asn Thr

60
120
180
240
300
360
372



85

90

95

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

100

105

110

Thr Gly Glu Leu Gly Pro Leu Trp Gly Thr Ile Lys

115

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

27
375
DNA
unkn

<220>
<223> ALE1l
<400> 27

aatagcttta
ggtagcaaca
ctgtataaaa
ggtccgttcec
gatgaagtta
cgcgtttact
ggcaccatca

OWIl

gcaataatac
gcaccagcag
gcgaaagtgce
gcagcatgcc
tgaaacagga
taccggtgcg
aataa

120

cgcccaagat
cagcaacaat
gagctttacc
gcagagcggt
cggccatgtg
tacgtggaac

ccgatgccecat
aacggttaca
gcgaataccg
gttttacgca
tgggtgggtt
gagagcaccg

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

<220>
<223>

<400>
Met Ala
1
Lys Lys

Asn Val

Gly Trp
50
Asp Ile
65
Asn Thr

Ser Asn

Thr Leu

Thr
130
Arg

Trp

Arg
145
Phe Lys

Ser Lys

Ile Ile

Asn Pro

28

497

PRT
artificial

pitti2é phage USA

28

Ser Ile Met Glu Val Ala Thr

5 10

Ile Glu Trp Leu Lys Thr
25

Gln

Ile Met

Phe Ser
20

Leu

Glu

Phe Phe
40

Leu

Asp Gly Cys
35

Lys

Trp Tyr

val Phe Gly Leu Leu

55
Asn

Leu Lys

Phe Leu
75
Asp

Phe Ala Asn
70

Leu

Pro Asp Gly

Phe Ala Gln Pro

85
Ala

Pro Gly
90

Val

Asp
His Ala
105
Glu

Tyr Gly Gly
100

TYyTr

Gly Tyr

Ile Ile Val Tyr Gln Asn

120
Pro

Asp
115
Asp Gln
135

Asp

Arg Ile Glu Gly Trp Gly

Gln His Ala Phe Pro Met Trp

155
Gln

Tyr
150
Ala Ile
170

Pro

Glu Thr Ser
165

Thr

Ser Pro Arg
Gln
185

Tyr

Glu Ala Pro
180

Asp

Lys Lys Lys

vVal Val Lys Gly Leu

200
His

Lys Asp

195

Lys Ile val Ile Asn Asp Ala

21

Gly

tcttaaaaag
agaccaacaa
acatcattac
aaggcttaac
ataacacgaa
gtgaattagg

Gln Ala Lys

Glu Gly Lys

30
Asp Tyr Ala
45
Gly Leu Gly
60
Ala

Thr Vval

Met Val val
Ile
110

Gly

Trp Val
Leu
125
Glu

Trp

Trp
140
Phe

Lys

Ile Arg

Ser Pro Thr
Glu
190

Arg

Ala Vval

Pro Lys

205
Ser

Gly Lys

cgcaggctat
gtacggcacg
gcgattaacg
gattaaatat
cagcggcaaa
ccegetgtgg

Leu Thr
15
Gln Phe

Asn Ala

Ala Lys
Gln
80

Gly

Tyr

Phe
95
Glu Ala

Gly Gly

Val Thr
Asn
160
Ala

Pro

Gln
175
Leu Lys

Gly Gly

Gly Ala

60
120
180
240
300
360
375



Thr
225
Leu
Gln
Gly
Asp
Ala
305
Arg
val
Asp
Tyr
Ala
385
Pro
Gln
Gly
Thr
Thr
465

val

val

210
Ala

Glu
Ala
Asn
Asn
290
Arg
Leu
Leu
Lys
Met
370
Ser
Ala
Gly
Tyr

Ile
450

Tyr

Asp

Glu
Ala
Leu
Lys
275
Ala
Leu
His
His
Arg
355
Asp
Ser
Gly
Asn
Ser
435
Thr

Ile

Ile

Ala
Gly
Asp
260
Tyr
Thr
Leu
Asn
Thr
340
Leu
Gly
Asn
Tyr
Tyr

420
Thr

Tyr
Ala

Ala

Tyr
Ile

245
Glu

Tyr
Phe
Lys
Glu
325
Gly
Gln
Lys
Thr
Thr
405
Thr
Asn
Asp

Asn

Gly
485

Arg
230
Ala
Ser
Tyr
Leu
Lys
310
Phe
Phe
Leu
Ile
val
390
Leu
Val
Ser
Gly
Ser

470
Asn

215
Asn

His
Gln
Gly
Lys
295
Trp
Thr
Asp
Lys
Pro
375
Lys
Asp
Ala
Arg
Ala
455

Gly

Arg

Gly
Ser
vVal
Ile
280
Asn
Gly
Ser
Pro
Asp
360
val
Pro
Lys

Asn

Ile
440

Tyr
Gln

Ile

Leu

Tyr
Gly
265
Glu
Glu
Leu
Thr
Val
345
Tyr
Ala
val
Asn
val
425
Thr
Cys

Arg

Ser

Val
Val
250
Trp
Val
Gln
Pro
Ser
330
Thr
Phe
Thr
Ala
Asn
410
Lys
Gly
Ile

Arg

Ser
490

22

Asn
235
Ser
His
Cys
Ala
Ala
315
Cys
Arg
Ile
Val
Glu
395
Val
Gly

Val

Asn

Tyr
475
Phe

220
Ala

Gly
Thr
Gln
Thr
300
Asn
Pro
Gly
Lys
Ser
380
Leu
Pro
Asn
Leu
Gly
460

Ile

Gly

Pro
Asn
Ala
Ser
285
Phe
Arg
His
Leu
Gln
365
Asn
Met
Tyr

Asn

Pro
445

Tyr
Ala

Lys

Ser
Thr
Asn
270
Met
Gln
Asn
Arg
Leu
350
Ile
Glu
Pro
Lys
Val
430
Asn
Arg

Thr

Phe

Ser
val
255
Gln
Gly
Glu
Thr
Ser
335
Pro
Arg
Ser
Pro
Lys
415
Arg
Asn
Trp

Gly

Ser
495

Arg
240
Trp
Leu
Ala
Cys
Ile
320
Sex
Glu
Ala
Ser
val
400
Glu
Asp
Thr
Ile
Glu

480
Ala



