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Lys

ASp

Leu

185

val

Phe

Thr

Thr

Arg

265

Glu

Cys

Glu

Arg

val

Leu

90

Ser

val

Lys

Tyr

Gly

Glu

Ala

Ala

Ala

Leu

250

Ala

Page 8

Glin

Asp

Pro

Ile

75

Glin

Ala

Ile

Glu

val

His

Glin

Leu

235

Asn

Glu

val

Gln

Leu

Asn

60

val

Gln

Thr

Ala

Arg

Gly

Trp

Tyr

Asp

Leu

220

Lys

Gly

Pro

Leu

ASp

45

Leu

Ala

Leu

Glu

Leu

125

Asn

Ser

Arg

His

Leu

205

Gin

Arg

Lys

Ile

Thr
285

Cys

30

val

Ala

Tyr

val

Ala

110

Met

Arg

Leu

Leu

Arg

AsSn

Gly

Ser

Thr

Leu

270

Ser

Ala

Ser

Arg

Arg

His

95

His

Gly

Ser

Pro

val

175

val

Arg

Arg

Met

val

255

Thr

Arg

Gln

Gly

Trp

val

80

Trp

Phe

Thr

Ala

Pro

160

Pro

val

Arg

Glu

Ile

240

Arg




Lys

Ala

305

His

Asn

val

Ala

val

385

Pro

Glin

Arg

Ala

Thr

Pro

290

val

Pro

Gly

Leu

Gly

Asp

Gln

Glu

Glu

Ala

450

val

Tyr

Gly

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

<400>
atgaaggccg ccatctacat cagagtgagc acccaggage

Ala

Cys

Arg

Thr

ASp

355

Ser

Leu

Arg

Glu

Thr

435

Lys

Arg

Glu

Met

7
1359

D

NA

val

Gly

Tyr

val

340

Leu

Asp

Thr

Glu

Leu

420

Gly

Asn

Gly

Gin

Ser
500

ser

Glu

Arg

325

Ala

Leu

Ser

Ser

Ala

405

Glu

Glin

Thr

Gly

His
485

Thr

Pro

310

Cys

Met

Gly

Ala

Leu

390

Leu

Gly

Arg

Trp

Leu

470

Leu

synthetic gene

7

Pro

295

Ala

Arg

Ala

Asp

val

375

Ile

Asp

Leu

Phe

Leu

455

Thr

Arg

sSer

Tyr

ser

Glu

Ala

360

Glu

Gly

Ala

Glu

Gly

Arg

Arg

Leu

Leu

Lys

Met

Trp

Glu

Leu

Ser

Arg

Ala

425

AsSp

Ser

Thr

Gly

Leu

Phe

ASp

Arg

Ala

Pro

Ile

410

Arg

Trp

Met

Ile

Ser
490

Leu

Ala

315

Phe

Ala

Leu

Glu

Ala

395

Ala

Pro

Trp

Ash

caggcccaga ccgagaagct caccgecectg tgcagaagcea

atcttcatcg acggcggcta cageggcage aacatgaaca

ctgagcaagc tgcacgagat cgatgccgtg gtggtgtaca

Page 9

Arg val Leu Phe Cys
300

Gly Gly Gly Arg Lys

Pro Lys His Cys Gly
335

Phe Cys Glu Glu G1In

Glu Lys val Trp val

va'l Asn Ala Glu Leu
380

Tyr Arg Ala Gly ser
400

Ala Leu Ala Ala Arg
415

Ser Gly Trp Glu Trp

Arg Glu Gin Asp Thr
445

val Arg Leu Thr Phe
460

Phe Gly Asp Leu GlIn
480

val Glu Arg Leu His
495

aggtggagaa ctacagcatc
aggactggga cgtgtacgac
gacccgecct gaacgagatg

ggctggacag gctgagcaga

60
120
180
240
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Asn

Phe

Arg

Glu

145

Asp

Leu

Leu

Arg

Tyr

225

Glu

Asn

val

Met

Tyr

305

Ala

Phe

Glu

val
Gly
Glu
130
Ala
val
Gln
Gln
Tyr
210
Lys
Glu
Pro
Cys
Ser
290
Lys
ASp

Ala

LyS

Glu

Gly

Ile

Leu

Lys

195

Asn

Asp

Gln

Asn

Ser

275

Arg

His

Lys

ser

Leu
355

Phe

100

Ala

Ile

Leu

ASp

Ile

val

Met

Arg

Pro

Thr

165

Tyr

180

Arg

Asn

Lys

Phe

Met

260

LYS

Gly

Thr

Leu

340

Lys

Leu

Trp

val

TYyr

245

Asn

Cys

LYyS

His

Glu

325

Asn

Ile

Ser

Ile

ASp

Leu

150

Lys

Asp

Lys

Leu

His

230

Arg

Arg

Gly

Lys

Glu

310

Glu

val

Glu

Leu

Gly

Leu

Ile

LYyS

Thr

215

val

val

Asp

Leu

Tyr

295

Ley

Leu

Asp

His

Ser

Ile

120

Met

Thr

Tyr

Phe

Leu

200

Asn

LysS

Gln

Ser

Gly

His

Glu

Ile

Lys

Ala
360

Glu

105

Leu

val

Ala

Ile

Glu

185

Gly

Asp

Gly

Glu

Ala

265

Phe

Tyr

Lys

Ile

Glu

345

Lys

Thr

ser

Met

Lys

Asn

170

Glu

Phe

teu

Ile

Ile

250

ser

val

Arg

cys

Asn

330

ASp

Leu

val

Gly

Glu

Lys

TYyr

His

235

Phe

Leu

His

TYr

Arg

Glu

Asp

Phe

Lys

Arg

Glu

Gin

val

cys

220

Glu

Thr

Leu

Arg

Tyr

360

ASn

val

Leu

Lys Lys Arg

page 11

Thr

Ala

125

Ile

Thr

Glu

ser

Arg

Gly

Pro

Arg

Asn

Arg

ser

Lys

Asn

ASp

Ley
365

Ser

110

GlIn

Lys

Phe

Ala

Ile

190

Thr

Tyr

Ile

Met

ASn

270

Lys

Cys

Ile

Ash

ser

350

Phe

Ser

Leu

Arg

Gly

Lys

Thr

Tyr

val

Ile

Gly

Leu

Asp

Lys

Trp

Tyr

Leu

Asp

Pro

Glu

Ile

TYr

160

Gln

Phe

Asn

Ser

ser

240

Lys

val

Thr

Thr

Arg

ser

Asn

Leu
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ggcctgetca
aagctgcagyg
ggcacccctce
ctggatgtgc

cCcgageggy

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

<400>

10
469
PRT
Puta

10
Met Arg Tyr
1

Glu

Asp Arg

Cys Leu

AsSp Asn

50

Asp

Gln
65

Met Leu

Trp Asp Leu

Met Ser Leu

Asp val

Gly ser

130

Ala Ala

Phe Gly

Thr Ala Pro

Ser Leu Gly

cagccagaca ggtgaagatc agcaccgaca tcgtgaacgc

ccaggcagca ggaccaggag aggctgagag tgttcgacgg

aggtggccgg catgattgce gagctgagee ccgatagatt

tggccgaggt ggtggtgeag cccgtgggca agageggeag
tgcaggtgaa ctggagatag

tive

Thr

Ser

20

Leu

val

Ala

AsSp

Ala

100

Leu

Ala

Arg

Tyr

Leu

180

ASp

recombinase

Ehr Pro val

Gly Glu Gln

Cys Gly Gln

Ser Ala Ser

55

Ile Thr

70

ASp

Arg Leu His

85

Asp GTu Lys

Ala Thr Pro

Glu
135

Ala His

Gin Ala

Leu

Gly
165

val Lys GIn

val Cys Arg

of bacteriophage PhiRvl

Arg Ala Ala val Tyr Leu
10

Leu Gly val Ala Gln

Arg
25

val
45

Arg val

40

Lys Trp Pro

Thr Gly Lys Arg Arg Pro

60

Ile Ala Ala

75

Ala Gly Lys

Pro Ile Glu

90

Arg Arg Leu

Leu
105

Arg Ala Leu Ala Thr

Gin
120

Ala
125

Gly Arg Leu val

Thr Glu His Lys Lys Ala

140

His Pro

155

Glu Arg Gly Asn

Pro Asn Gly Pro Glu Pro

170

Ala Tyr Ala Ile

As
185 P

Leu

-

Gin
200

Trp Asn Asp Ala Gly

Page 13

Arg

Arg

30

Glu

Ala

val

Glu

val

110

Arg

Arg

Trp

Asp

Ala

190

Ala

caagatcacc
catcccectg
cagggctgtg
aatcttcaac

Ile
15

Ser
Glu Asp
Tyr Leu
Tyr Glu

Ala
80

val

Ala Phe

95

Ala Gly

Leu Lys
Gln Arg
Ser

Lys

Pro
175

Arg
Ala

Gly

pPhe Thr

1200
1260
1320
1380
1410




Ile

Lys

225

Pro

val

Gly

Leu

Thr

305

Ile

Arg

Asp

Gly

Ala

385

Lys

Gly

Ser

val

Glin
465

Thr

210

Pro

val

Asp

Arg

Ala

290

Asp

Leu

Leu

Ala

Glu

370

Arg

Leu

Ile

Pro

Gln

450

val

Gly
Arg
Asp
Glu
Ala
275
Gly
Gly
Ala
ATa
Ala
Leu
Gin

Glin

Pro

Asn

Arg

AsSn

Arg

Ala

260

Pro

Cys

Gln

Asp

Met

340

Glu

ASp

val

Ala

Leu

420

Arg

val

Trp

Pro

Ala

ASp

Thr

Gly

Gly

val

Asn

325

Pro

Ala

Arg

Lys

Gly

Phe

Gly

Arg

Trp

Gly

Ala

Phe

Arg

Lys

val

310

Ile

ASD

Glu

Leu

Ile

390

Gln

Thr

Arg

Lys

Thr

215

Leu

Ile

Trp

Lys

Tyr

Glu

Ala

Thr

Ala

375

Ser

Gln

Pro

Ala

Ser
455

Thr

Arg

val

Ala

Ser

280

val

Pro

val

Ile

360

val

Thr

ASp

Glin

val

440

Gly

Thr

Ala

Gly

Ala

265

val

Asn

cys

Ile

345

Arg

Glu

Asp

Gln

val

425

Leu

Arg

Thr

Tyr

Lys

250

Gln

Arg

His

Lys

Leu

330

Leu

Leu

Arg

Ile

Glu

410

Ala

ASp

Ile

Leu

Lys

235

Ala

Ala

Arg

Leu

Ala

315

Tyr

Leu

Glu

Ala

val

395

Arg

Gly

val

Phe

ser

220

Gly

Gln

val

His

Ala

300

cys

His

Arg

Leu

Glu

380

Asn

Leu

Met

Leu

AsSn
460

Page 14

Lys

Ala

Trp

Leu

Leu

285

Gly

His

Ile

Arg

Glu

365

Gly

Ala

Arg

Ile

Ala

445

Pro

Phe

Arg

ser

ASp

270

Leu

Ser

Gly

val

Glu

350

Thr

Leu

Lys

val

Ala

430

Glu

Glu

Leu

TYr

Pro

255

Ala

Thr

Tyr

val

Ala

Ile

Leu

Leu

Ile

Phe

415

Glu

val

Arg

Arg

Gly

Leu

Pro

Gly

Arg

Ala

320

Glu

TYr

Thr

Thr

400

Asp

Leu

val

val




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

<220>
<223>

<400>

11
99
DNA

11

Artificial

SPBC2 attP site

acggcagagt aagcttcttt ttttcgttag atatgtagta agtatcttaa tatacagett

tatctgtttt ttaagatact tactactttt cttagtgga

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

<220>
<223>

<400> 12
aagcttactt

12

DNA

cacaactaga
atttgtaacc
gtttcaggtt
tggtatggct
cctttacaaa
actctatgee
cttataaagg
tttgtggtgt
aaacttagca
ggagtagaat
caaaacaggt
gttggaatct
aattttatat
ccacagaagt
ggaacggdaa
gaaaagcatt
acaacaacga
ataacatgag
gcttctttag
acggtggcag

cagctccaag

<210> 13

1315

Artificial

STOP sequence

accatgtcag
atgcagtgaa
attataagct
cagggggagy
gattatgatc
ttaaaaagcet
tgtgtggagt
ttacagaata
aaatagcaaa
attctgaagg
gttgagagtc
tttccteatt
aaaatacaca
ttaccttaga
aaggttcctt
aaagttagtt
tcatattaty
gaatggttat
caactacaat
caacaaccgt
cagatctaac

aaacgaaaag

atccagacat
aaaaatgcectt
gcaataaaca
tgtgggaggt
tctagtcaag
aaaggtacac
aagaaaaaac
ttrttccata
gcaagcaaga
aaagtccttg
agcagtagec
aaaggcattc
aacaattaga
gctttaaatc
cacaaagatc
gtggtgatag
gctgaactga
gttcctectce
aacaacaacg
cgtggtggtt
ggccgttctg
gccgagatcg

gataagatac
tatttgtgaa
agttaacaac
tttttaaagc
gcactataca
aatttttgag
agtatgttat
attttctigt
gttctattac
gggtcttc{a
tcatcatcac
caccactget
atcagtagtt
tctgtaggta
cctcgagaaa
gtggcaagtg
gcgaacaagt
acttaagagg
gcggctacaa
acggcaacgg
gtggtagatg
ccatatttgg

Page 15

attgatgagt
atttgtgatg
aacaattgca
aagtaaaacc
tcaaatattc
catagttatt
gattataact
atagcagtgce
taaacacagce
cctttetett
tagatggcat
ccecatteatce
taacacatta
gtttgtccaa
aaaaatataa
gtattccgta
gcaaaattta
aaaaccaaga
cggtggeegt
tggtttcttc
gatcgatggc
tgtcceegag

ttggacaaac
ctattgcttt
ttcattttat
tctacaaatg
cttattaacc
aatagcagac
gttatgecta
agctttttec
atgactcaaa
ctrttttygga
ttcttctgag
agttccatag
tacacttaaa
ttatgtcaca
aagagatgga
agaacaacaa
agcatcaacy
agtgccagaa
ggcggtggca
ggtggaaaca
aaacatgtcc

gatcc

60
99

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

1020
1080
1140
1200
1260
1315




<211>
<212>
<213>

<220>
<223>

<400>

96
DNA_ L.
Artificial

SPBCZ attB site

13

tcagataaca gcttggtgge acccattgtg ttcacaggag atacagcttt atctgtactg

atattaatga catgctgcac tcggtgtgaa agggea

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

<220>
<223>

<400>

14

99

DNA
Artificial

SF370.1 attP site

14

acgaaaggag gtcgtgaaat ggataaaaaa atacagcgtt tttcatgtac aactatacta

gttgtagtgc ctaaataatg cttttaaaac ttaaaaata

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

<220>
<223>

<400>

15

96

DNA
Artificial

$F370.1 attB site

15

taaaagggat aataacgttt

ggtaaaaagg catcttatga

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

<220>
<223>

<400>

16

52

DNA
Artificial

Bxbl attP site
16

gtggtttgtc tggtcaacca

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

<220>
<223>

<400>

i7

46

DNA
Artificial

Bxbl attB site
17

ggccggettg tegacgacgg

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

18

99

DNA
Artificial

gtaaaggaga ctgataatgg catgtacaac tatactcgtc

tggctcaacce atggtt

ccgeggtete agtggtgtac ggtacaaacc ca

cggtctecegt cgtcaggatc atccgg
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<220>
<223>

<400>

All18 attP site
18

acgctagtag cttgtttatt tagattgttt agttcctcgt tttctctcgt tggaagaaga

agaaacgaga aactaaaatt atasataada agtaaccta

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

<220>
<223>

<400>

19

96

DNA
Artificial

All8 attB site
19

ttgagctaat taaaaccagc tgtaactttt tcggatcaag ctatgaagga cgcaaagagg

gaactaaaca cttaattggt gttacccata agccac

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

<220>
<223>

<400>

20

99

DNA
Artificial

phiRvl attP site
20

acgagacagc agcacgcaca ggtgtagtgt atctcacagg tccacggttg gccgtggact

gctgaagaac attccacgec aggagatcaa ccatgacca

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

<220>
<223>

<400>

21

96

DNA
Artificial

PhiRvl attB site
21

tggcgtagca gettotegty gtggtggaag gtgttggtyc ggggttggec gtggtcgagy
tggggtggtyg gtagccattc ggtgtggecg tgggtg
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