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<170> Patentln version 3.5
<210> 1

<211> 89

<212> PRT

<213> Artificial Sequence

<220>
<223> FN3 domain consensus sequence

<400> 1
Leu Pro Ala Pro Lys Asn Leu Val Val Ser Glu Val Thr Glu Asp Ser

1 5 10 15

Leu Arg Leu Ser Trp Thr Ala Pro Asp Ala Ala Phe Asp Ser Phe Leu
20 25 30

lle GIn Tyr GIn Glu Ser Glu Lys Val Gly Glu Ala lle Asn Leu Thr
35 40 45

Val Pro Gly Ser Glu Arg Ser Tyr Asp Leu Thr Gly Leu Lys Pro Gly
50 55 60



Thr Glu Tyr Thr Val Ser Ile Tyr Gly Val Lys Gly Gly His Arg Ser
65 70 75 80

Asn Pro Leu Ser Ala Glu Phe Thr Thr
85

<210> 2

<211> 90

<212> PRT

<213> Artificial Sequence

<220>
<223> FN3 consensus sequence

<400> 2

Met Leu Pro Ala Pro Lys Asn Leu Val Val Ser Glu Val Thr Glu Asp
1 5 10 15

Ser Leu Arg Leu Ser Trp Thr Ala Pro Asp Ala Ala Phe Asp Ser Phe
20 25 30

Leu lle GIn Tyr GIn Glu Ser Glu Lys Val Gly Glu Ala lle Asn Leu
35 40 45

Thr Val Pro Gly Ser Glu Arg Ser Tyr Asp Leu Thr Gly Leu Lys Pro
50 55 60

Gly Thr Glu Tyr Thr Val Ser lle Tyr Gly Val Lys Gly Gly His Arg
65 70 75 80

Ser Asn Pro Leu Ser Ala Glu Phe Thr Thr
85 90

<210> 3

<211> 270

<212> DNA

<213> Artificial Sequence

<220>
<223> FN3 consensus sequence



<400> 3
atgctgcctg caccaaagaa cctggtggtg tctcatgtga cagaggatag tgecagactg

tcatggactg ctcccgacge agecttegat agttttatca tegtgtaccg ggagaacatc
gaaaccggceg aggcecattgt cctgacagtg ccagggteeg aacgctctta tgacctgaca
gatctgaagc ccggaactga gtactatgtg cagatcgecg gegtcaaagg aggcaatatc
agcttccctc tgtccgeaat cttcaccaca 270

<210> 4

<211> 594

<212> PRT

<213> Trichoplusia ni

<400> 4

Met Gly Ser Ser Leu Asp Asp Glu His lle Leu Ser Ala Leu Leu GlIn

1 5 10 15

Ser Asp Asp Glu Leu Val Gly Glu Asp Ser Asp Ser Glu lle Ser Asp
20 25 30

His Val Ser Glu Asp Asp Val GIn Ser Asp Thr Glu Glu Ala Phe lle
35 40 45

Asp Glu Val His Glu Val GIn Pro Thr Ser Ser Gly Ser Glu lle Leu
50 55 60

Asp Glu GIn Asn Val lle Glu GIn Pro Gly Ser Ser Leu Ala Ser Asn
65 70 75 80

Arg lle Leu Thr Leu Pro GIn Arg Thr lle Arg Gly Lys Asn Lys His
85 90 95

Cys Trp Ser Thr Ser Lys Ser Thr Arg Arg Ser Arg Val Ser Ala Leu
100 105 110

Asn lle Val Arg Ser GIn Arg Gly Pro Thr Arg Met Cys Arg Asn lle
115 120 125

60

120

180

240



Tyr Asp Pro Leu Leu Cys Phe Lys Leu Phe Phe Thr Asp Glu lle lle
130 135 140

Ser Glu lle Val Lys Trp Thr Asn Ala Glu lle Ser Leu Lys Arg Arg
145 150 155 160

Glu Ser Met Thr Gly Ala Thr Phe Arg Asp Thr Asn Glu Asp Glu lle
165 170 175

Tyr Ala Phe Phe Gly lle Leu Val Met Thr Ala Val Arg Lys Asp Asn
180 185 190

His Met Ser Thr Asp Asp Leu Phe Asp Arg Ser Leu Ser Met Val Tyr
195 200 205

Val Ser Val Met Ser Arg Asp Arg Phe Asp Phe Leu lle Arg Cys Leu
210 215 220

Arg Met Asp Asp Lys Ser lle Arg Pro Thr Leu Arg Glu Asn Asp Val
225 230 235 240

Phe Thr Pro Val Arg Lys lle Trp Asp Leu Phe lle His GIn Cys lle
245 250 255

Gln Asn Tyr Thr Pro Gly Ala His Leu Thr Ile Asp Glu GIn Leu Leu
260 265 270

Gly Phe Arg Gly Arg Cys Pro Phe Arg Met Tyr lle Pro Asn Lys Pro
275 280 285

Ser Lys Tyr Gly lle Lys lle Leu Met Met Cys Asp Ser Gly Tyr Lys
290 295 300

Tyr Met lle Asn Gly Met Pro Tyr Leu Gly Arg Gly Thr GIn Thr Asn
305 310 315 320

Gly Val Pro Leu Gly Glu Tyr Tyr Val Lys Glu Leu Ser Lys Pro Val
325 330 335



His Gly Ser Cys Arg Asn lle Thr Cys Asp Asn Trp Phe Thr Ser lle
340 345 350

Pro Leu Ala Lys Asn Leu Leu GIn Glu Pro Tyr Lys Leu Thr lle Val
355 360 365

Gly Thr Val Arg Ser Asn Lys Arg Glu lle Pro Glu Val Leu Lys Asn
370 375 380

Ser Arg Ser Arg Pro Val Gly Thr Ser Met Phe Cys Phe Asp Gly Pro
385 390 395 400

Leu Thr Leu Val Ser Tyr Lys Pro Lys Pro Ala Lys Met Val Tyr Leu
405 410 415

Leu Ser Ser Cys Asp Glu Asp Ala Ser lle Asn Glu Ser Thr Gly Lys
420 425 430

Pro GIn Met Val Met Tyr Tyr Asn GIn Thr Lys Gly Gly Val Asp Thr
435 440 445

Leu Asp GIn Met Cys Ser Val Met Thr Cys Ser Arg Lys Thr Asn Arg
450 455 460

Trp Pro Met Ala Leu Leu Tyr Gly Met lle Asn lle Ala Cys lle Asn
465 470 475 480

Ser Phe lle lle Tyr Ser His Asn Val Ser Ser Lys Gly Glu Lys Val
485 490 495

GIn Ser Arg Lys Lys Phe Met Arg Asn Leu Tyr Met Ser Leu Thr Ser
500 505 510

Ser Phe Met Arg Lys Arg Leu Glu Ala Pro Thr Leu Lys Arg Tyr Leu
515 520 525

Arg Asp Asn lle Ser Asn lle Leu Pro Asn Glu Val Pro Gly Thr Ser



530 535 540

Asp Asp Ser Thr Glu Glu Pro Val Met Lys Lys Arg Thr Tyr Cys Thr
545 550 555 560

Tyr Cys Pro Ser Lys lle Arg Arg Lys Ala Asn Ala Ser Cys Lys Lys
565 570 575

Cys Lys Lys Val lle Cys Arg Glu His Asn Ile Asp Met Cys GIn Ser
580 585 590

Cys Phe

<210> 5

<211> 594

<212> PRT

<213> Artificial Sequence

<220>
<223> Super Piggybac Transposase

<400> 5
Met Gly Ser Ser Leu Asp Asp Glu His lle Leu Ser Ala Leu Leu GIn

1 5 10 15

Ser Asp Asp Glu Leu Val Gly Glu Asp Ser Asp Ser Glu Val Ser Asp
20 25 30

His Val Ser Glu Asp Asp Val GIn Ser Asp Thr Glu Glu Ala Phe lle
35 40 45

Asp Glu Val His Glu Val GIn Pro Thr Ser Ser Gly Ser Glu lle Leu
50 55 60

Asp Glu GIn Asn Val lle Glu GIn Pro Gly Ser Ser Leu Ala Ser Asn
65 70 75 80

Arg lle Leu Thr Leu Pro GIn Arg Thr lle Arg Gly Lys Asn Lys His
85 90 95



Cys Trp Ser Thr Ser Lys Ser Thr Arg Arg Ser Arg Val Ser Ala Leu
100 105 110

Asn lle Val Arg Ser GIn Arg Gly Pro Thr Arg Met Cys Arg Asn lle
115 120 125

Tyr Asp Pro Leu Leu Cys Phe Lys Leu Phe Phe Thr Asp Glu lle lle
130 135 140

Ser Glu lle Val Lys Trp Thr Asn Ala Glu lle Ser Leu Lys Arg Arg
145 150 155 160

Glu Ser Met Thr Ser Ala Thr Phe Arg Asp Thr Asn Glu Asp Glu lle
165 170 175

Tyr Ala Phe Phe Gly lle Leu Val Met Thr Ala Val Arg Lys Asp Asn
180 185 190

His Met Ser Thr Asp Asp Leu Phe Asp Arg Ser Leu Ser Met Val Tyr
195 200 205

Val Ser Val Met Ser Arg Asp Arg Phe Asp Phe Leu lle Arg Cys Leu
210 215 220

Arg Met Asp Asp Lys Ser lle Arg Pro Thr Leu Arg Glu Asn Asp Val
225 230 235 240

Phe Thr Pro Val Arg Lys lle Trp Asp Leu Phe lle His GIn Cys lle
245 250 255

GlIn Asn Tyr Thr Pro Gly Ala His Leu Thr lle Asp Glu GIn Leu Leu
260 265 270

Gly Phe Arg Gly Arg Cys Pro Phe Arg Val Tyr lle Pro Asn Lys Pro
275 280 285

Ser Lys Tyr Gly lle Lys Ile Leu Met Met Cys Asp Ser Gly Thr Lys



290 295 300

Tyr Met lle Asn Gly Met Pro Tyr Leu Gly Arg Gly Thr GIn Thr Asn
305 310 315 320

Gly Val Pro Leu Gly Glu Tyr Tyr Val Lys Glu Leu Ser Lys Pro Val
325 330 335

His Gly Ser Cys Arg Asn lle Thr Cys Asp Asn Trp Phe Thr Ser lle
340 345 350

Pro Leu Ala Lys Asn Leu Leu GIn Glu Pro Tyr Lys Leu Thr lle Val
355 360 365

Gly Thr Val Arg Ser Asn Lys Arg Glu lle Pro Glu Val Leu Lys Asn
370 375 380

Ser Arg Ser Arg Pro Val Gly Thr Ser Met Phe Cys Phe Asp Gly Pro
385 390 395 400

Leu Thr Leu Val Ser Tyr Lys Pro Lys Pro Ala Lys Met Val Tyr Leu
405 410 415

Leu Ser Ser Cys Asp Glu Asp Ala Ser lle Asn Glu Ser Thr Gly Lys
420 425 430

Pro GIn Met Val Met Tyr Tyr Asn GIn Thr Lys Gly Gly Val Asp Thr
435 440 445

Leu Asp GIn Met Cys Ser Val Met Thr Cys Ser Arg Lys Thr Asn Arg
450 455 460

Trp Pro Met Ala Leu Leu Tyr Gly Met lle Asn lle Ala Cys lle Asn
465 470 475 480

Ser Phe lle lle Tyr Ser His Asn Val Ser Ser Lys Gly Glu Lys Val
485 490 495



Gln Ser Arg Lys Lys Phe Met Arg Asn Leu Tyr Met Ser Leu Thr Ser
500 505 510

Ser Phe Met Arg Lys Arg Leu Glu Ala Pro Thr Leu Lys Arg Tyr Leu
515 520 525

Arg Asp Asn lle Ser Asn lle Leu Pro Lys Glu Val Pro Gly Thr Ser
530 535 540

Asp Asp Ser Thr Glu Glu Pro Val Met Lys Lys Arg Thr Tyr Cys Thr
545 550 555 560

Tyr Cys Pro Ser Lys lle Arg Arg Lys Ala Asn Ala Ser Cys Lys Lys
565 570 575

Cys Lys Lys Val lle Cys Arg Glu His Asn lle Asp Met Cys GIn Ser
580 585 590

Cys Phe

<210> 6

<211> 340

<212> PRT

<213> Artificial Sequence

<220>
<223> Sleeping Beauty Transposase

<400> 6

Met Gly Lys Ser Lys Glu lle Ser GIn Asp Leu Arg Lys Lys lle Val
1 5 10 15

Asp Leu His Lys Ser Gly Ser Ser Leu Gly Ala lle Ser Lys Arg Leu
20 25 30

Lys Val Pro Arg Ser Ser Val GIn Thr lle Val Arg Lys Tyr Lys His
35 40 45

His Gly Thr Thr GIn Pro Ser Tyr Arg Ser Gly Arg Arg Arg Tyr Leu
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50 55 60

Ser Pro Arg Asp Glu Arg Thr Leu Val Arg Lys Val GIn lle Asn Pro
65 70 75 80

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

Lys Val Ser lle Ser Thr Val Lys Arg Val Leu Tyr Arg His Asn Leu
100 105 110

Lys Gly Arg Ser Ala Arg Lys Lys Pro Leu Leu GIn Asn Arg His Lys
115 120 125

Lys Ala Arg Leu Arg Phe Ala Thr Ala His Gly Asp Lys Asp Arg Thr
130 135 140

Phe Trp Arg Asn Val Leu Trp Ser Asp Glu Thr Lys lle Glu Leu Phe
145 150 155 160

Gly His Asn Asp His Arg Tyr Val Trp Arg Lys Lys Gly Glu Ala Cys
165 170 175

Lys Pro Lys Asn Thr lle Pro Thr Val Lys His Gly Gly Gly Ser lle
180 185 190

Met Leu Trp Gly Cys Phe Ala Ala Gly Gly Thr Gly Ala Leu His Lys
195 200 205

lle Asp Gly lle Met Arg Lys Glu Asn Tyr Val Asp lle Leu Lys GIn
210 215 220

His Leu Lys Thr Ser Val Arg Lys Leu Lys Leu Gly Arg Lys Trp Val
225 230 235 240

Phe GIn Met Asp Asn Asp Pro Lys His Thr Ser Lys Val Val Ala Lys
245 250 255
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Trp Leu Lys Asp Asn Lys Val Lys Val Leu Glu Trp Pro Ser GIn Ser
260 265 270

Pro Asp Leu Asn Pro lle Glu Asn Leu Trp Ala Glu Leu Lys Lys Arg
275 280 285

Val Arg Ala Arg Arg Pro Thr Asn Leu Thr GIn Leu His GIn Leu Cys
290 295 300

GIn Glu Glu Trp Ala Lys lle His Pro Thr Tyr Cys Gly Lys Leu Val
305 310 315 320

Glu Gly Tyr Pro Lys Arg Leu Thr GIn Val Lys GIn Phe Lys Gly Asn
325 330 335

Ala Thr Lys Tyr
340

<210> 7

<211> 340

<212> PRT

<213> Artificial Sequence

<220>
<223> hyperactive sleeping beauty transposase

<400> 7

Met Gly Lys Ser Lys Glu lle Ser GIn Asp Leu Arg Lys Arg lle Val
1 5 10 15

Asp Leu His Lys Ser Gly Ser Ser Leu Gly Ala lle Ser Lys Arg Leu
20 25 30

Ala Val Pro Arg Ser Ser Val GIn Thr lle Val Arg Lys Tyr Lys His
35 40 45

His Gly Thr Thr GIn Pro Ser Tyr Arg Ser Gly Arg Arg Arg Tyr Leu
50 55 60

Ser Pro Arg Asp Glu Arg Thr Leu Val Arg Lys Val GIn lle Asn Pro
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65 70 75 80

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

Lys Val Ser lle Ser Thr Val Lys Arg Val Leu Tyr Arg His Asn Leu
100 105 110

Lys Gly His Ser Ala Arg Lys Lys Pro Leu Leu GIn Asn Arg His Lys
115 120 125

Lys Ala Arg Leu Arg Phe Ala Thr Ala His Gly Asp Lys Asp Arg Thr
130 135 140

Phe Trp Arg Asn Val Leu Trp Ser Asp Glu Thr Lys lle Glu Leu Phe
145 150 155 160

Gly His Asn Asp His Arg Tyr Val Trp Arg Lys Lys Gly Glu Ala Cys
165 170 175

Lys Pro Lys Asn Thr lle Pro Thr Val Lys His Gly Gly Gly Ser lle
180 185 190

Met Leu Trp Gly Cys Phe Ala Ala Gly Gly Thr Gly Ala Leu His Lys
195 200 205

lle Asp Gly lle Met Asp Ala Val GIn Tyr Val Asp lle Leu Lys GIn
210 215 220

His Leu Lys Thr Ser Val Arg Lys Leu Lys Leu Gly Arg Lys Trp Val
225 230 235 240

Phe GIn His Asp Asn Asp Pro Lys His Thr Ser Lys Val Val Ala Lys
245 250 255

Trp Leu Lys Asp Asn Lys Val Lys Val Leu Glu Trp Pro Ser Gln Ser
260 265 270
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Pro Asp Leu Asn Pro lle Glu Asn Leu Trp Ala Glu Leu Lys Lys Arg
275 280 285

Val Arg Ala Arg Arg Pro Thr Asn Leu Thr GIn Leu His GIn Leu Cys
290 295 300

Gln Glu Glu Trp Ala Lys lle His Pro Asn Tyr Cys Gly Lys Leu Val
305 310 315 320

Glu Gly Tyr Pro Lys Arg Leu Thr GIn Val Lys GIn Phe Lys Gly Asn
325 330 335

Ala Thr Lys Tyr
340

<210> 8

<211> 21

<212> PRT

<213> Homo sapiens

<400> 8

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
1 5 10 15

His Ala Ala Arg Pro
20

<210> 9

<211> 63

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence for human CD8alpha signal peptide

<400> 9
atggcactgc cagtcaccgce cctgetgcetg cctetggcetce tgetgetgea cgecagetaga

cca 63

<210> 10
<211> 24

60
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<212> PRT
<213> Homo sapiens

<400> 10

lle Tyr lle Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
1 5 10 15

Ser Leu Val lle Thr Leu Tyr Cys
20

<210> 11

<211> 72

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence coding for human CD8alpha transmembrane
domain

<400> 11
atctacattt gggcaccact ggccgggacc tgtggagtge tgetgetgag cctggtcatc 60

acactgtact gc 72
<210> 12

<211> 112

<212> PRT

<213> Homo sapiens

<400> 12

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Lys GIn Gly
1 5 10 15

GlIn Asn GIn Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45

Pro Arg Arg Lys Asn Pro GIn Glu Gly Leu Tyr Asn Glu Leu GlIn Lys
50 55 60
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Asp Lys Met Ala Glu Ala Tyr Ser Glu lle Gly Met Lys Gly Glu Arg
65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr GIn Gly Leu Ser Thr Ala
85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met GIn Ala Leu Pro Pro Arg
100 105 110

<210> 13

<211> 336

<212> DNA

<213> Artificial Sequenec

<220>
<223> nucleotide sequence encoding the CD28 costimulatory domain

<400> 13
cgcgtgaagt ttagtcgatc agcagatgec ccagcttaca aacagggaca gaaccagetg 60

tataacgagc tgaatctggg ccgccgagag gaatatgacg tgctggataa geggagagga 120
cgcgaccccg aaatgggagg caageccagg cgcaaaaacc ctcaggaagg cctgtataac 180
gagctgcaga aggacaaaat ggcagaagcc tattctgaga tcggcatgaa gggggagega 240
cggagaggca aagggceacga tgggctgtac cagggactga gecaccgecac aaaggacacc 300
tatgatgctc tgcatatgca ggcactgect ccaagg 336

<210> 14

<211> 42

<212> PRT

<213> Homo sapiens

<400> 14

Lys Arg Gly Arg Lys Lys Leu Leu Tyr lle Phe Lys GIn Pro Phe Met

1 5 10 15

Arg Pro Val GIn Thr Thr GIn Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30

Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
35 40
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<210> 15

<211> 126

<212> DNA

<213> Artificial Sequence

<220>

<223> nucleotide sequence encoding the 4-1BB costimulatory domain

<400> 15
aagagaggca ggaagaaact gctgtatatt ttcaaacagce ccttcatgeg ccccgtgeag

actacccagg aggaagacgg gtgctectgt cgattccctg aggaagagga aggegggtst
gagctg 126

<210> 16

<211> 45

<212> PRT
<213> Homo sapiens

<400> 16

Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr lle Ala
1 5 10 15

Ser GIn Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly
20 25 30

Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp
35 40 45

<210> 17

<211> 135

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence encoding human CD8alpha hinge

<400> 17
actaccacac cagcacctag accaccaact ccagctccaa ccatcgcgag tcagcccectg

agtctgagac ctgaggcctg caggccagct gcaggaggag ctgtgcacac caggggcectg

gacttcgcct gegac 135

60

120

60

120
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<210> 18

<211> 18

<212> PRT

<213> Thosea asigna

<400> 18

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
1 5 10 15

Gly Pro

<210> 19

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> GSG-T2A

<400> 19

Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu
1 5 10 15

Glu Asn Pro Gly Pro
20

<210> 20

<211> 63

<212> DNA

<213> Artificial Sequence

<220>
<223> GSG-T2A

<400> 20
ggatctggag agggaagggg aagectgetg acctgtggag acgtggagga aaacccagga

cca 63

<210> 21
<211> 20

60
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<212> PRT
<213> Equine rhinitis A

<400> 21

GIn Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

Asn Pro Gly Pro
20

<210> 22

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> GSG-E2A peptide

<400> 22

Gly Ser Gly GIn Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp
1 5 10 15

Val Glu Ser Asn Pro Gly Pro
20

<210> 23

<211> 22

<212> PRT

<213> Foot and nout disease virus type O

<400> 23

Val Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val
1 5 10 15

Glu Ser Asn Pro Gly Pro
20

<210> 24

<211> 25

<212> PRT

<213> Artificial Sequence
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<220>
<223> GSG-F2A peptide

<400> 24

Gly Ser Gly Val Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala
1 5 10 15

Gly Asp Val Glu Ser Asn Pro Gly Pro
20 25

<210> 25

<211> 19

<212> PRT

<213> Porcine teschovirus-1

<400> 25

Ala Thr Asn Phe Ser Leu Leu Lys GIn Ala Gly Asp Val Glu Glu Asn
1 5 10 15

Pro Gly Pro

<210> 26

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> GSG-P2A peptide

<400> 26

Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys GIn Ala Gly Asp Val
1 5 10 15

Glu Glu Asn Pro Gly Pro
20

<210> 27

<211> 5296

<212> DNA

<213> Artificial Sequence
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<220>
<223> Helraiser transposon

<400> 27
tcctatataa taaaagagaa acatgcaaat tgaccatccc tccgetacge tcaageccacg 60

cccaccagcc aatcagaagt gactatgcaa attaacccaa caaagatgge agttaaattt 120
gcatacgcag gtgtcaagceg ccccaggagg caacggegge cgegggetee caggacctte 180
gctggeeecg ggaggegagg ccggeegege ctagecacac ccgegggete ccgggacctt 240
cgccagcaga gagcagageg ggagageggg cggagagegg gaggtttgga ggacttggeca 300
gagcaggagg ccgctggaca tagagcagag cgagagagag ggtggettgg agggegtgge 360
tcectetgte accecagcett cetcatcaca getgtggaaa ctgacageag ggaggaggaa 420
gtcccaccec cacagaatca gecagaatca geegttggte agacagetct cageggectg 480
acagccagga ctctcattca cctgeatctc agaccgtgac agtagagagg tgggactatg 540
tctaaagaac aactgttgat acaacgtagc tctgcagecg aaagatgeceg gegttatcga 600
cagaaaatgt ctgcagagca acgtgcegtct gatcttgaaa gaaggeggeg cctgcaacag 660
aatgtatctg aagagcagct actggaaaaa cgtcgctctg aagccgaaaa acageggegt 720
catcgacaga aaatgtctaa agaccaacgt gectttgaag ttgaaagaag geggtggega 780
cgacagaata tgtctagaga acagtcatca acaagtacta ccaataccgg taggaactge 840
cttctcagca aaaatggagt acatgaggat gcaattctcg aacatagttg tggtggaatg 900
actgttcgat gtgaattttg cctatcacta aatttctctg atgaaaaacc atccgatggg 960
aaatttactc gatgttgtag caaagggaaa gtctgtccaa atgatataca ttttccagat 1020
tacccggcat atttaaaaag attaatgaca aacgaagatt ctgacagtaa aaatttcatg 1080
gaaaatattc gttccataaa tagttctttt gettttgett ccatgggtge aaatattgca 1140
tcgccatcag gatatgggec atactgtttt agaatacacg gacaagttta tcaccgtact 1200
ggaactttac atccttcgga tggtgtttct cggaagtttg ctcaactcta tattttggat 1260
acagccgaag ctacaagtaa aagattagca atgccagaaa accagggctg ctcagaaaga 1320
ctcatgatca acatcaacaa cctcatgcat gaaataaatg aattaacaaa atcgtacaag 1380

atgctacatg aggtagaaaa ggaagcccaa tctgaageag cagcaaaagg tattgectcce 1440
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acagaagtaa caatggcgat taaatacgat cgtaacagtg acccaggtag atataattct 1500
ccccgtgtaa ccgaggtige tgtcatattc agaaacgaag atggagaacc tccttttgaa 1560
agggacttgc tcattcattg taaaccagat cccaataatc caaatgccac taaaatgaaa 1620
caaatcagta tcctgtttcc tacattagat gcaatgacat atcctattct ttttccacat 1680
ggtgaaaaag gctggggaac agatattgcea ttaagactca gagacaacag tgtaatcgac 1740
aataatacta gacaaaatgt aaggacacga gtcacacaaa tgcagtatta tggatttcat 1800
ctctctgtge gggacacgtt caatcctatt ttaaatgcag gaaaattaac tcaacagttt 1860
attgtggatt catattcaaa aatggaggcc aatcggataa atttcatcaa agcaaaccaa 1920
tctaagttga gagttgaaaa atatagtggt ttgatggatt atctcaaatc tagatctgaa 1980
aatgacaatg tgccgattgg taaaatgata atacttccat catcttttga gggtagtcce 2040
agaaatatgc agcagcgata tcaggatgct atggcaattg taacgaagta tggcaagcce 2100
gatttattca taaccatgac atgcaacccc aaatgggcag atattacaaa caatttacaa 2160
cgctggcaaa aagttgaaaa cagacctgac ttggtagcca gagtttttaa tattaagetg 2220
aatgctcttt taaatgatat atgtaaattc catttatttg gcaaagtaat agctaaaatt 2280
catgtcattg aatttcagaa acgcggactg cctcacgctc acatattatt gatattagat 2340
agtgagtcca aattacgttc agaagatgac attgaccgta tagttaaggc agaaattcca 2400
gatgaagacc agtgtcctcg actttttcaa attgtaaaat caaatatggt acatggacca 2460
tgtggaatac aaaatccaaa tagtccatgt atggaaaatg gaaaatgttc aaagggatat 2520
ccaaaagaat ttcaaaatgc gaccattgga aatattgatg gatatcccaa atacaaacga 2580
agatctggta gcaccatgtc tattggaaat aaagttgtcg ataacacttg gattgtccct 2640
tataacccgt atttgtgcct taaatataac tgtcatataa atgttgaagt ctgtgcatca 2700
attaaaagtg tcaaatattt atttaaatac atctataaag ggcacgattg tgcaaatatt 2760
caaatttctg aaaaaaatat tatcaatcat gacgaagtac aggacttcat tgactccagg 2820
tatgtgagcg ctcctgagge tgtttggaga ctttttgcaa tgcgaatgea tgaccaatct 2880

catgcaatca caagattagc tattcatttg ccaaatgatc agaatttgta ttttcatacc 2940



22

gatgattttg ctgaagtttt agatagggct aaaaggcata actcgacttt gatggcttgg 3000
ttcttattga atagagaaga ttctgatgca cgtaattatt attattggga gattccacag 3060
cattatgtgt ttaataattc tttgtggaca aaacgccgaa agggtgggaa taaagtatta 3120
ggtagactgt tcactgtgag ctttagagaa ccagaacgat attaccttag acttttgctt 3180
ctgcatgtaa aaggtgcgat aagttttgag gatctgcgaa ctgtaggagg tgtaacttat 3240
gatacatttc atgaagctgc taaacaccga ggattattac ttgatgacac tatctggaaa 3300
gatacgattg acgatgcaat catccttaat atgcccaaac aactacggca actttttgca 3360
tatatatgtg tgtttggatg tccttctget gcagacaaat tatgggatga gaataaatct 3420
cattttattg aagatttctg ttggaaatta caccgaagag aaggtgcctg tgtgaactgt 3480
gaaatgcatg cccttaacga aattcaggag gtattcacat tgcatggaat gaaatgttca 3540
catttcaaac ttccggacta tcctttatta atgaatgcaa atacatgtga tcaattgtac 3600
gagcaacaac aggcagaggt tttgataaat tctctgaatg atgaacagtt ggcagecttt 3660
cagactataa cttcagccat cgaagatcaa actgtacacc ccaaatgctt tttcttggat 3720
ggtccaggtg gtagtggaaa aacatatctg tataaagttt taacacatta tattagaggt 3780
cgtggtggta ctgttttacc cacagcatct acaggaattg ctgcaaattt acttcttggt 3840
ggaagaacct ttcattccca atataaatta ccaattccat taaatgaaac ttcaatttct 3900
agactcgata taaagagtga agttgctaaa accattaaaa aggcccaact tctcattatt 3960
gatgaatgca ccatggcatc cagtcatgct ataaacgcca tagatagatt actaagagaa 4020
attatgaatt tgaatgttgc atttggtggg aaagttctcc ttctcggagg ggattttcga 4080
caatgtctca gtattgtacc acatgctatg cgatcggeca tagtacaaac gagtttaaag 4140
tactgtaatg tttggggatg tttcagaaag ttgtctctta aaacaaatat gagatcagag 4200
gattctgctt atagtgaatg gttagtaaaa cttggagatg gcaaacttga tagcagtttt 4260
catttaggaa tggatattat tgaaatcccc catgaaatga tttgtaacgg atctattatt 4320
gaagctacct ttggaaatag tatatctata gataatatta aaaatatatc taaacgtgca 4380
attctttgtc caaaaaatga gcatgttcaa aaattaaatg aagaaatttt ggatatactt 4440

gatggagatt ttcacacata tttgagtgat gattccattg attcaacaga tgatgctgaa 4500
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aaggaaaatt ttcccatcga atttcttaat agtattactc cttcgggaat gecgtgtcat 4560
aaattaaaat tgaaagtggg tgcaatcatc atgctattga gaaatcttaa tagtaaatgg 4620
ggtctttgta atggtactag atttattatc aaaagattac gacctaacat tatcgaagct 4680
gaagtattaa caggatctgc agagggagag gttgttctga ttccaagaat tgatttgtcc 4740
ccatctgaca ctggectccce atttaaatta attcgaagac agtttccecgt gatgeccageca 4800
tttgcgatga ctattaataa atcacaagga caaactctag acagagtagg aatattccta 4860
cctgaacccg ttttcgcaca tggtcagtta tatgttgctt tctctcgagt tcgaagagca 4920
tgtgacgtta aagttaaagt tgtaaatact tcatcacaag ggaaattagt caagcactct 4980
gaaagtgttt ttactcttaa tgtggtatac agggagatat tagaataagt ttaatcactt 5040
tatcagtcat tgtttgcatc aatgttgttt ttatatcatg tttttgttgt ttttatatca 5100
tgtctttgtt gttgttatat catgttgtta ttgtttattt attaataaat ttatgtatta 5160
ttttcatata cattttactc atttcctttc atctctcaca cttctattat agagaaaggg 5220
caaatagcaa tattaaaata tttcctctaa ttaattccct ttcaatgtge acgaatttcg 5280
tgcaccgggc cactag 5296

<210> 28

<211> 1496

<212> PRT

<213> Artificial Sequence

<220>
<223> Helitron transposase

<400> 28
Met Ser Lys Glu GIn Leu Leu lle GIn Arg Ser Ser Ala Ala Glu Arg

1 5 10 15

Cys Arg Arg Tyr Arg GIn Lys Met Ser Ala Glu GIn Arg Ala Ser Asp
20 25 30

Leu Glu Arg Arg Arg Arg Leu GIn GIn Asn Val Ser Glu Glu GIn Leu
35 40 45
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Leu Glu Lys Arg Arg Ser Glu Ala Glu Lys GIn Arg Arg His Arg GIn
50 55 60

Lys Met Ser Lys Asp GIn Arg Ala Phe Glu Val Glu Arg Arg Arg Trp
65 70 75 80

Arg Arg GIn Asn Met Ser Arg Glu GIn Ser Ser Thr Ser Thr Thr Asn
85 90 95

Thr Gly Arg Asn Cys Leu Leu Ser Lys Asn Gly Val His Glu Asp Ala
100 105 110

lle Leu Glu His Ser Cys Gly Gly Met Thr Val Arg Cys Glu Phe Cys
115 120 125

Leu Ser Leu Asn Phe Ser Asp Glu Lys Pro Ser Asp Gly Lys Phe Thr
130 135 140

Arg Cys Cys Ser Lys Gly Lys Val Cys Pro Asn Asp lle His Phe Pro
145 150 155 160

Asp Tyr Pro Ala Tyr Leu Lys Arg Leu Met Thr Asn Glu Asp Ser Asp
165 170 175

Ser Lys Asn Phe Met Glu Asn lle Arg Ser lle Asn Ser Ser Phe Ala
180 185 190

Phe Ala Ser Met Gly Ala Asn lle Ala Ser Pro Ser Gly Tyr Gly Pro
195 200 205

Tyr Cys Phe Arg lle His Gly GIn Val Tyr His Arg Thr Gly Thr Leu
210 215 220

His Pro Ser Asp Gly Val Ser Arg Lys Phe Ala GIn Leu Tyr lle Leu
225 230 235 240

Asp Thr Ala Glu Ala Thr Ser Lys Arg Leu Ala Met Pro Glu Asn Glin
245 250 255
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Gly Cys Ser Glu Arg Leu Met lle Asn lle Asn Asn Leu Met His Glu
260 265 270

lle Asn Glu Leu Thr Lys Ser Tyr Lys Met Leu His Glu Val Glu Lys
275 280 285

Glu Ala GIn Ser Glu Ala Ala Ala Lys Gly lle Ala Pro Thr Glu Val
290 295 300

Thr Met Ala lle Lys Tyr Asp Arg Asn Ser Asp Pro Gly Arg Tyr Asn
305 310 315 320

Ser Pro Arg Val Thr Glu Val Ala Val lle Phe Arg Asn Glu Asp Gly
325 330 335

Glu Pro Pro Phe Glu Arg Asp Leu Leu lle His Cys Lys Pro Asp Pro
340 345 350

Asn Asn Pro Asn Ala Thr Lys Met Lys GIn lle Ser lle Leu Phe Pro
355 360 365

Thr Leu Asp Ala Met Thr Tyr Pro lle Leu Phe Pro His Gly Glu Lys
370 375 380

Gly Trp Gly Thr Asp lle Ala Leu Arg Leu Arg Asp Asn Ser Val lle
385 390 395 400

Asp Asn Asn Thr Arg GIn Asn Val Arg Thr Arg Val Thr GIn Met GIn
405 410 415

Tyr Tyr Gly Phe His Leu Ser Val Arg Asp Thr Phe Asn Pro lle Leu
420 425 430

Asn Ala Gly Lys Leu Thr GIn GIn Phe lle Val Asp Ser Tyr Ser Lys
435 440 445

Met Glu Ala Asn Arg lle Asn Phe lle Lys Ala Asn GIn Ser Lys Leu
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450 455 460

Arg Val Glu Lys Tyr Ser Gly Leu Met Asp Tyr Leu Lys Ser Arg Ser
465 470 475 480

Glu Asn Asp Asn Val Pro lle Gly Lys Met lle lle Leu Pro Ser Ser
485 490 495

Phe Glu Gly Ser Pro Arg Asn Met GIn GIn Arg Tyr GIn Asp Ala Met
500 505 510

Ala lle Val Thr Lys Tyr Gly Lys Pro Asp Leu Phe lle Thr Met Thr
515 520 525

Cys Asn Pro Lys Trp Ala Asp lle Thr Asn Asn Leu GIn Arg Trp GIn
530 535 540

Lys Val Glu Asn Arg Pro Asp Leu Val Ala Arg Val Phe Asn lle Lys
545 550 555 560

Leu Asn Ala Leu Leu Asn Asp lle Cys Lys Phe His Leu Phe Gly Lys
565 570 575

Val lle Ala Lys lle His Val lle Glu Phe GIn Lys Arg Gly Leu Pro
580 585 590

His Ala His Ile Leu Leu lle Leu Asp Ser Glu Ser Lys Leu Arg Ser
595 600 605

Glu Asp Asp lle Asp Arg lle Val Lys Ala Glu lle Pro Asp Glu Asp
610 615 620

GIn Cys Pro Arg Leu Phe GIn lle Val Lys Ser Asn Met Val His Gly
625 630 635 640

Pro Cys Gly lle GIn Asn Pro Asn Ser Pro Cys Met Glu Asn Gly Lys
645 650 655
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Cys Ser Lys Gly Tyr Pro Lys Glu Phe GIn Asn Ala Thr lle Gly Asn
660 665 670

lle Asp Gly Tyr Pro Lys Tyr Lys Arg Arg Ser Gly Ser Thr Met Ser
675 680 685

lle Gly Asn Lys Val Val Asp Asn Thr Trp lle Val Pro Tyr Asn Pro
690 695 700

Tyr Leu Cys Leu Lys Tyr Asn Cys His lle Asn Val Glu Val Cys Ala
705 710 715 720

Ser lle Lys Ser Val Lys Tyr Leu Phe Lys Tyr lle Tyr Lys Gly His
725 730 735

Asp Cys Ala Asn lle GIn lle Ser Glu Lys Asn lle lle Asn His Asp
740 745 750

Glu Val GIn Asp Phe lle Asp Ser Arg Tyr Val Ser Ala Pro Glu Ala
755 760 765

Val Trp Arg Leu Phe Ala Met Arg Met His Asp GIn Ser His Ala lle
770 775 780

Thr Arg Leu Ala lle His Leu Pro Asn Asp GIn Asn Leu Tyr Phe His
785 790 795 800

Thr Asp Asp Phe Ala Glu Val Leu Asp Arg Ala Lys Arg His Asn Ser
805 810 815

Thr Leu Met Ala Trp Phe Leu Leu Asn Arg Glu Asp Ser Asp Ala Arg
820 825 830

Asn Tyr Tyr Tyr Trp Glu lle Pro GIn His Tyr Val Phe Asn Asn Ser
835 840 845

Leu Trp Thr Lys Arg Arg Lys Gly Gly Asn Lys Val Leu Gly Arg Leu
850 855 860
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Phe Thr Val Ser Phe Arg Glu Pro Glu Arg Tyr Tyr Leu Arg Leu Leu
865 870 875 880

Leu Leu His Val Lys Gly Ala lle Ser Phe Glu Asp Leu Arg Thr Val
885 890 895

Gly Gly Val Thr Tyr Asp Thr Phe His Glu Ala Ala Lys His Arg Gly
900 905 910

Leu Leu Leu Asp Asp Thr lle Trp Lys Asp Thr lle Asp Asp Ala lle
915 920 925

lle Leu Asn Met Pro Lys GIn Leu Arg GIn Leu Phe Ala Tyr lle Cys
930 935 940

Val Phe Gly Cys Pro Ser Ala Ala Asp Lys Leu Trp Asp Glu Asn Lys
945 950 955 960

Ser His Phe lle Glu Asp Phe Cys Trp Lys Leu His Arg Arg Glu Gly
965 970 975

Ala Cys Val Asn Cys Glu Met His Ala Leu Asn Glu lle GIn Glu Val
980 985 990

Phe Thr Leu His Gly Met Lys Cys Ser His Phe Lys Leu Pro Asp Tyr
995 1000 1005

Pro Leu Leu Met Asn Ala Asn Thr Cys Asp GIn Leu Tyr Glu GIn
1010 1015 1020

GIn GIn Ala Glu Val Leu lle Asn Ser Leu Asn Asp Glu GIn Leu
1025 1030 1035

Ala Ala Phe GIn Thr lle Thr Ser Ala lle Glu Asp GIn Thr Val
1040 1045 1050

His Pro Lys Cys Phe Phe Leu Asp Gly Pro Gly Gly Ser Gly Lys
1055 1060 1065
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Thr Tyr Leu Tyr Lys Val Leu Thr His Tyr lle Arg Gly Arg Gly
1070 1075 1080

Gly Thr Val Leu Pro Thr Ala Ser Thr Gly lle Ala Ala Asn Leu
1085 1090 1095

Leu Leu Gly Gly Arg Thr Phe His Ser GIn Tyr Lys Leu Pro lle
1100 1105 1110

Pro Leu Asn Glu Thr Ser lle Ser Arg Leu Asp lle Lys Ser Glu
1115 1120 1125

Val Ala Lys Thr lle Lys Lys Ala GIn Leu Leu lle lle Asp Glu
1130 1135 1140

Cys Thr Met Ala Ser Ser His Ala lle Asn Ala lle Asp Arg Leu
1145 1150 1155

Leu Arg Glu lle Met Asn Leu Asn Val Ala Phe Gly Gly Lys Val
1160 1165 1170

Leu Leu Leu Gly Gly Asp Phe Arg GIn Cys Leu Ser lle Val Pro
1175 1180 1185

His Ala Met Arg Ser Ala lle Val GIn Thr Ser Leu Lys Tyr Cys
1190 1195 1200

Asn Val Trp Gly Cys Phe Arg Lys Leu Ser Leu Lys Thr Asn Met
1205 1210 1215

Arg Ser Glu Asp Ser Ala Tyr Ser Glu Trp Leu Val Lys Leu Gly
1220 1225 1230

Asp Gly Lys Leu Asp Ser Ser Phe His Leu Gly Met Asp lle lle
1235 1240 1245

Glu lle Pro His Glu Met lle Cys Asn Gly Ser lle lle Glu Ala
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1250 1255 1260

Thr Phe Gly Asn Ser lle Ser lle Asp Asn lle Lys Asn lle Ser
1265 1270 1275

Lys Arg Ala lle Leu Cys Pro Lys Asn Glu His Val GIn Lys Leu
1280 1285 1290

Asn Glu Glu lle Leu Asp lle Leu Asp Gly Asp Phe His Thr Tyr
1295 1300 1305

Leu Ser Asp Asp Ser lle Asp Ser Thr Asp Asp Ala Glu Lys Glu
1310 1315 1320

Asn Phe Pro lle Glu Phe Leu Asn Ser lle Thr Pro Ser Gly Met
1325 1330 1335

Pro Cys His Lys Leu Lys Leu Lys Val Gly Ala lle lle Met Leu
1340 1345 1350

Leu Arg Asn Leu Asn Ser Lys Trp Gly Leu Cys Asn Gly Thr Arg
1355 1360 1365

Phe lle lle Lys Arg Leu Arg Pro Asn lle lle Glu Ala Glu Val
1370 1375 1380

Leu Thr Gly Ser Ala Glu Gly Glu Val Val Leu lle Pro Arg lle
1385 1390 1395

Asp Leu Ser Pro Ser Asp Thr Gly Leu Pro Phe Lys Leu lle Arg
1400 1405 1410

Arg GIn Phe Pro Val Met Pro Ala Phe Ala Met Thr Ile Asn Lys
1415 1420 1425

Ser GIn Gly GIn Thr Leu Asp Arg Val Gly lle Phe Leu Pro Glu
1430 1435 1440
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Pro Val Phe Ala His Gly GIn Leu Tyr Val Ala Phe Ser Arg Val
1445 1450 1455

Arg Arg Ala Cys Asp Val Lys Val Lys Val Val Asn Thr Ser Ser
1460 1465 1470

GIn Gly Lys Leu Val Lys His Ser Glu Ser Val Phe Thr Leu Asn
1475 1480 1485

Val Val Tyr Arg Glu lle Leu Glu
1490 1495

<210> 29

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Helraiser palindromic sequence

<400> 29
gtgcacgaat ttcgtgcacc gggecactag 30

<210> 30

<211> 649

<212> PRT

<213> Oryzias latipes

<400> 30
Met Glu Glu Val Cys Asp Ser Ser Ala Ala Ala Ser Ser Thr Val GIn

1 5 10 15

Asn GIn Pro GIn Asp GIn Glu His Pro Trp Pro Tyr Leu Arg Glu Phe
20 25 30

Phe Ser Leu Ser Gly Val Asn Lys Asp Ser Phe Lys Met Lys Cys Val
35 40 45

Leu Cys Leu Pro Leu Asn Lys Glu lle Ser Ala Phe Lys Ser Ser Pro
50 55 60
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Ser Asn Leu Arg Lys His lle Glu Arg Met His Pro Asn Tyr Leu Lys
65 70 75 80

Asn Tyr Ser Lys Leu Thr Ala GIn Lys Arg Lys lle Gly Thr Ser Thr
85 90 95

His Ala Ser Ser Ser Lys GIn Leu Lys Val Asp Ser Val Phe Pro Val
100 105 110

Lys His Val Ser Pro Val Thr Val Asn Lys Ala lle Leu Arg Tyr lle
115 120 125

Ile GIn Gly Leu His Pro Phe Ser Thr Val Asp Leu Pro Ser Phe Lys
130 135 140

Glu Leu lle Ser Thr Leu GIn Pro Gly lle Ser Val lle Thr Arg Pro
145 150 155 160

Thr Leu Arg Ser Lys lle Ala Glu Ala Ala Leu lle Met Lys GIn Lys
165 170 175

Val Thr Ala Ala Met Ser Glu Val Glu Trp lle Ala Thr Thr Thr Asp
180 185 190

Cys Trp Thr Ala Arg Arg Lys Ser Phe lle Gly Val Thr Ala His Trp
195 200 205

lle Asn Pro Gly Ser Leu Glu Arg His Ser Ala Ala Leu Ala Cys Lys
210 215 220

Arg Leu Met Gly Ser His Thr Phe Glu Val Leu Ala Ser Ala Met Asn
225 230 235 240

Asp lle His Ser Glu Tyr Glu lle Arg Asp Lys Val Val Cys Thr Thr
245 250 255

Thr Asp Ser Gly Ser Asn Phe Met Lys Ala Phe Arg Val Phe Gly Val
260 265 270
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Glu Asn Asn Asp lle Glu Thr Glu Ala Arg Arg Cys Glu Ser Asp Asp
275 280 285

Thr Asp Ser Glu Gly Cys Gly Glu Gly Ser Asp Gly Val Glu Phe GIn
290 295 300

Asp Ala Ser Arg Val Leu Asp GIn Asp Asp Gly Phe Glu Phe GIn Leu
305 310 315 320

Pro Lys His GIn Lys Cys Ala Cys His Leu Leu Asn Leu Val Ser Ser
325 330 335

Val Asp Ala GIn Lys Ala Leu Ser Asn Glu His Tyr Lys Lys Leu Tyr
340 345 350

Arg Ser Val Phe Gly Lys Cys GIn Ala Leu Trp Asn Lys Ser Ser Arg
355 360 365

Ser Ala Leu Ala Ala Glu Ala Val Glu Ser Glu Ser Arg Leu GIn Leu
370 375 380

Leu Arg Pro Asn GIn Thr Arg Trp Asn Ser Thr Phe Met Ala Val Asp
385 390 395 400

Arg lle Leu GIn lle Cys Lys Glu Ala Gly Glu Gly Ala Leu Arg Asn
405 410 415

lle Cys Thr Ser Leu Glu Val Pro Met Phe Asn Pro Ala Glu Met Leu
420 425 430

Phe Leu Thr Glu Trp Ala Asn Thr Met Arg Pro Val Ala Lys Val Leu
435 440 445

Asp lle Leu GIn Ala Glu Thr Asn Thr GIn Leu Gly Trp Leu Leu Pro
450 455 460

Ser Val His GIn Leu Ser Leu Lys Leu GIn Arg Leu His His Ser Leu
465 470 475 480
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Arg Tyr Cys Asp Pro Leu Val Asp Ala Leu GIn GIn Gly lle GIn Thr
485 490 495

Arg Phe Lys His Met Phe Glu Asp Pro Glu lle lle Ala Ala Ala lle
500 505 510

Leu Leu Pro Lys Phe Arg Thr Ser Trp Thr Asn Asp Glu Thr lle lle
515 520 525

Lys Arg Gly Met Asp Tyr lle Arg Val His Leu Glu Pro Leu Asp His
530 535 540

Lys Lys Glu Leu Ala Asn Ser Ser Ser Asp Asp Glu Asp Phe Phe Ala
545 550 555 560

Ser Leu Lys Pro Thr Thr His Glu Ala Ser Lys Glu Leu Asp Gly Tyr
565 570 575

Leu Ala Cys Val Ser Asp Thr Arg Glu Ser Leu Leu Thr Phe Pro Ala
580 585 590

lle Cys Ser Leu Ser lle Lys Thr Asn Thr Pro Leu Pro Ala Ser Ala
595 600 605

Ala Cys Glu Arg Leu Phe Ser Thr Ala Gly Leu Leu Phe Ser Pro Lys
610 615 620

Arg Ala Arg Leu Asp Thr Asn Asn Phe Glu Asn GIn Leu Leu Leu Lys
625 630 635 640

Leu Asn Leu Arg Phe Tyr Asn Phe Glu
645

<210> 31

<211> 4682

<212> DNA

<213> Oryzias latipes
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<400> 31
cagaggtgta aagtacttga gtaattttac ttgattactg tacttaagta ttatttttgg 60

ggatttttac tttacttgag tacaattaaa aatcaatact tttactttta cttaattaca 120
tttttttaga aaaaaaagta ctttttactc cttacaattt tatttacagt caaaaagtac 180
ttattttttg gagatcactt cattctattt tcccttgeta ttaccaaacc aattgaattg 240
cgctgatgec cagtttaatt taaatgttat ttattctgec tatgaaaatc gttttcacat 300
tatatgaaat tggtcagaca tgttcattgg tcctttggaa gtgacgtcat gtcacatcta 360
ttaccacaat gcacagcacc ttgacctgga aattagggaa attataacag tcaatcagtg 420
gaagaaaatg gaggaagtat gtgattcatc agcagctgeg agcagcacag tccaaaatca 480
gccacaggat caagagcacc cgtggecgta tcttcgegaa ttcttttctt taagtggtgt 540
aaataaagat tcattcaaga tgaaatgtgt cctctgtctc ccgettaata aagaaatatc 600
ggccttcaaa agttcgecat caaacctaag gaagcatatt gaggtaagta cattaagtat 660
tttgttttac tgatagtttt tttttttttt tttttttttt tttttgggtg tgcatgtttt 720
gacgttgatg gcgegecttt tatatgtgta gtaggectat tttcactaat gcatgegatt 780
gacaatataa ggctcacgta ataaaatgct aaaatgcatt tgtaattggt aacgttaggt 840
ccacgggaaa tttggegect attgcagctt tgaataatca ttatcattce gtgetctcat 900
tgtgtttgaa ttcatgcaaa acacaagaaa accaagcgag aaattttttt ccaaacatgt 960
tgtattgtca aaacggtaac actttacaat gaggttgatt agttcatgta ttaactaaca 1020
ttaaataacc atgagcaata catttgttac tgtatctgtt aatctttgtt aacgttagtt 1080
aatagaaata cagatgttca ttgtttgttc atgttagttc acagtgcatt aactaatgtt 1140
aacaagatat aaagtattag taaatgttga aattaacatg tatacgtgca gttcattatt 1200
agttcatgtt aactaatgta gttaactaac gaaccttatt gtaaaagtgt taccatcaaa 1260
actaatgtaa tgaaatcaat tcaccctgtc atgtcagect tacagtcctg tgtttttgtc 1320
aatataatca gaaataaaat taatgtttga ttgtcactaa atgctactgt atttctaaaa 1380
tcaacaagta tttaacatta taaagtgtgc aattggctge aaatgtcagt tttattaaag 1440

ggttagttca cccaaaaatg aaaataatgt cattaatgac tcgccctcat gtegttccaa 1500
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gcecgtaaga cctecgttca tcttcagaac acagtttaag atattttaga tttagtccga 1560
gagctttctg tgcctccatt gagaatgtat gtacggtata ctgtccatgt ccagaaaggt 1620
aataaaaaca tcaaagtagt ccatgtgaca tcagtgggtt agttagaatt ttttgaagca 1680
tcgaatacat tttggtccaa aaataacaaa acctacgact ttattcggca ttgtattctc 1740
ttccgggtct gttgtcaatc cgegttcacg acttcgcagt gacgctacaa tgetgaataa 1800
agtcgtaggt tttgttattt ttggaccaaa atgtattttc gatgcttcaa ataattctac 1860
ctaacccact gatgtcacat ggactacttt gatgttttta ttacctttct ggacatggac 1920
agtataccgt acatacattt tcagtggagg gacagaaagc tctcggacta aatctaaaat 1980
atcttaaact gtgttccgaa gatgaacgga ggtgttacgg gettggaacg acatgagggt 2040
gagtcattaa tgacatcttt tcatttttgg gtgaactaac cctttaatge tgtaatcaga 2100
gagtgtatgt gtaattgtta catttattgc atacaatata aatatttatt tgttgttttt 2160
acagagaatg cacccaaatt acctcaaaaa ctactctaaa ttgacagcac agaagagaaa 2220
gatcgggacc tccacccatg cttccageag taagcaactg aaagttgact cagttttcce 2280
agtcaaacat gtgtctccag tcactgtgaa caaagctata ttaaggtaca tcattcaagg 2340
acttcatcct ttcagcactg ttgatctgec atcatttaaa gagctgatta gtacactgca 2400
gectggcatt tetgtcatta caaggectac tttacgetcec aagatagetg aagetgetct 2460
gatcatgaaa cagaaagtga ctgctgccat gagtgaagtt gaatggattg caaccacaac 2520
ggattgttgg actgcacgta gaaagtcatt cattggtgta actgctcact ggatcaaccc 2580
tggaagtctt gaaagacatt ccgetgeact tgectgecaaa agattaatgg getctcatac 2640
ttttgaggta ctggccagtg ccatgaatga tatccactca gagtatgaaa tacgtgacaa 2700
ggttgtttgc acaaccacag acagtggttc caactttatg aaggctttca gagtttttgg 2760
tgtggaaaac aatgatatcg agactgaggc aagaaggtgt gaaagtgatg acactgattc 2820
tgaaggctgt ggtgagggaa gtgatggtgt ggaattccaa gatgectcac gagtectgga 2880
ccaagacgat ggcttcgaat tccagctacc aaaacatcaa aagtgtgect gtcacttact 2940
taacctagtc tcaagcgttg atgcccaaaa agcetctctca aatgaacact acaagaaact 3000

ctacagatct gtctttggca aatgccaagc tttatggaat aaaagcagcc gatcggetct 3060
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agcagctgaa getgttgaat cagaaagecg gettcagett ttaaggecaa accaaacgeg 3120
gtggaattca acttttatgg ctgttgacag aattcttcaa atttgcaaag aagcaggaga 3180
aggcgcactt cggaatatat gcacctctct tgaggttcca atgtaagtgt ttttccccte 3240
tatcgatgta aacaaatgtg ggttgttttt gtttaatact ctttgattat gctgatttct 3300
cctgtaggtt taatccagca gaaatgctgt tcttgacaga gtgggccaac acaatgegtc 3360
cagttgcaaa agtactcgac atcttgcaag cggaaacgaa tacacagctg gggtggetge 3420
tgcctagtgt ccatcagtta agcttgaaac ttcagegact ccaccattct ctcaggtact 3480
gtgacccact tgtggatgcc ctacaacaag gaatccaaac acgattcaag catatgtttg 3540
aagatcctga gatcatagca getgecatec ttctecctaa atttcggacc tettggacaa 3600
atgatgaaac catcataaaa cgaggtaaat gaatgcaagc aacatacact tgacgaattc 3660
taatctgggce aacctttgag ccataccaaa attattcttt tatttattta tttttgcact 3720
ttttaggaat gttatatccc atctttggct gtgatctcaa tatgaatatt gatgtaaagt 3780
attcttgcag caggtigtag ttatccctca gtgtttcttg aaaccaaact catatgtatc 3840
atatgtggtt tggaaatgca gttagatttt atgctaaaat aagggatttg catgatttta 3900
gatgtagatg actgcacgta aatgtagtta atgacaaaat ccataaaatt tgttcccagt 3960
cagaagcccc tcaaccaaac ttttctttgt gtctgetcac tgtgettgta ggeatggact 4020
acatcagagt gcatctggag cctttggacc acaagaagga attggccaac agttcatctg 4080
atgatgaaga ttttttcgct tctttgaaac cgacaacaca tgaagccage aaagagttgg 4140
atggatatct ggectgtgtt tcagacacca gggagtctct gctcacgttt cetgetattt 4200
gcagcctctc tatcaagact aatacacctc ttccegeate ggetgectgt gagaggettt 4260
tcagcactgc aggattgctt ttcagcccca aaagagcetag gettgacact aacaattttg 4320
agaatcagct tctactgaag ttaaatctga ggttttacaa ctttgagtag cgtgtactgg 4380
cattagattg tctgtcttat agtttgataa ttaaatacaa acagttctaa agcaggataa 4440
aaccttgtat gcatttcatt taatgttttt tgagattaaa agcttaaaca agaatctcta 4500

gttttctttc ttgettttac ttttacttce ttaatactca agtacaattt taatggagta 4560
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cttttttact tttactcaag taagattcta gccagatact tttactttta attgagtaaa 4620
attttcccta agtacttgta ctttcacttg agtaaaattt ttgagtactt tttacacctc 4680
tg 4682

<210> 32

<211> 1053

<212> PRT

<213> Artificial Sequence

<220>
<223> dSaCas9

<400> 32
Met Lys Arg Asn Tyr lle Leu Gly Leu Ala lle Gly lle Thr Ser Val

1 5 10 15

Gly Tyr Gly lle lle Asp Tyr Glu Thr Arg Asp Val lle Asp Ala Gly
20 25 30

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg
35 40 45

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg lle
50 55 60

GIn Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His
65 70 75 80

Ser Glu Leu Ser Gly lle Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu
85 90 95

Ser GIn Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu
100 105 110

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr
115 120 125

Gly Asn Glu Leu Ser Thr Lys Glu GIn Ile Ser Arg Asn Ser Lys Ala
130 135 140
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Leu Glu Glu Lys Tyr Val Ala Glu Leu GIn Leu Glu Arg Leu Lys Lys
145 150 155 160

Asp Gly Glu Val Arg Gly Ser lle Asn Arg Phe Lys Thr Ser Asp Tyr
165 170 175

Val Lys Glu Ala Lys GIn Leu Leu Lys Val GIn Lys Ala Tyr His GIn
180 185 190

Leu Asp GIn Ser Phe lle Asp Thr Tyr lle Asp Leu Leu Glu Thr Arg
195 200 205

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys
210 215 220

Asp lle Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe
225 230 235 240

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr
245 250 255

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val lle Thr Arg Asp Glu Asn
260 265 270

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe GIn lle lle Glu Asn Val Phe
275 280 285

Lys GIn Lys Lys Lys Pro Thr Leu Lys GIn lle Ala Lys Glu lle Leu
290 295 300

Val Asn Glu Glu Asp lle Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys
305 310 315 320

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp lle Lys Asp lle Thr
325 330 335

Ala Arg Lys Glu lle Ile Glu Asn Ala Glu Leu Leu Asp GIn lle Ala
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340 345 350

Lys lle Leu Thr lle Tyr GIn Ser Ser Glu Asp lle GIn Glu Glu Leu
355 360 365

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu lle Glu GIn lle Ser
370 375 380

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala lle
385 390 395 400

Asn Leu lle Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln lle Ala
405 410 415

lle Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser GIn
420 425 430

GlIn Lys Glu lle Pro Thr Thr Leu Val Asp Asp Phe lle Leu Ser Pro
435 440 445

Val Val Lys Arg Ser Phe lle GIn Ser lle Lys Val lle Asn Ala lle
450 455 460

lle Lys Lys Tyr Gly Leu Pro Asn Asp lle lle lle Glu Leu Ala Arg
465 470 475 480

Glu Lys Asn Ser Lys Asp Ala GIn Lys Met lle Asn Glu Met GIn Lys
485 490 495

Arg Asn Arg GIn Thr Asn Glu Arg lle Glu Glu lle lle Arg Thr Thr
500 505 510

Gly Lys Glu Asn Ala Lys Tyr Leu lle Glu Lys lle Lys Leu His Asp
515 520 525

Met GIn Glu Gly Lys Cys Leu Tyr Ser Leu Glu Ala lle Pro Leu Glu
530 535 540
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Asp Leu Leu Asn Asn Pro Phe Asn Tyr Glu Val Asp His lle lle Pro
545 550 555 560

Arg Ser Val Ser Phe Asp Asn Ser Phe Asn Asn Lys Val Leu Val Lys
565 570 575

GlIn Glu Glu Ala Ser Lys Lys Gly Asn Arg Thr Pro Phe GIn Tyr Leu
580 585 590

Ser Ser Ser Asp Ser Lys lle Ser Tyr Glu Thr Phe Lys Lys His lle
595 600 605

Leu Asn Leu Ala Lys Gly Lys Gly Arg lle Ser Lys Thr Lys Lys Glu
610 615 620

Tyr Leu Leu Glu Glu Arg Asp lle Asn Arg Phe Ser Val GIn Lys Asp
625 630 635 640

Phe lle Asn Arg Asn Leu Val Asp Thr Arg Tyr Ala Thr Arg Gly Leu
645 650 655

Met Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys
660 665 670

Val Lys Ser lle Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp
675 680 685

Lys Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp
690 695 700

Ala Leu lle lle Ala Asn Ala Asp Phe lle Phe Lys Glu Trp Lys Lys
705 710 715 720

Leu Asp Lys Ala Lys Lys Val Met Glu Asn GIn Met Phe Glu Glu Lys
725 730 735

GlIn Ala Glu Ser Met Pro Glu lle Glu Thr Glu GIn Glu Tyr Lys Glu
740 745 750
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lle Phe Ile Thr Pro His GlIn lle Lys His lle Lys Asp Phe Lys Asp
755 760 765

Tyr Lys Tyr Ser His Arg Val Asp Lys Lys Pro Asn Arg Glu Leu lle
770 775 780

Asn Asp Thr Leu Tyr Ser Thr Arg Lys Asp Asp Lys Gly Asn Thr Leu
785 790 795 800

Ile Val Asn Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu
805 810 815

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

Asp Pro GIn Thr Tyr GIn Lys Leu Lys Leu lle Met Glu GIn Tyr Gly
835 840 845

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

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

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

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

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

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

Lys Cys Tyr Glu Glu Ala Lys Lys Leu Lys Lys lle Ser Asn GIn Ala
945 950 955 960
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Glu Phe lle Ala Ser Phe Tyr Asn Asn Asp Leu lle Lys lle Asn Gly
965 970 975

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

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

Asn Asp Lys Arg Pro Pro Arg lle lle Lys Thr lle Ala Ser Lys
1010 1015 1020

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

Tyr Glu Val Lys Ser Lys Lys His Pro GIn lle lle Lys Lys Gly
1040 1045 1050

<210> 33

<211> 1368

<212> PRT

<213> Artificial Sequence

<220>
<223> dCas9 with X at position 1, X can be any amino acid

<220>

<221> misc_feature

<222> (1)..(1)

<223> Xaa can be any naturally occurring amino acid

<400> 33
Xaa Asp Lys Lys Tyr Ser lle Gly Leu Ala lle Gly Thr Asn Ser Val

1 5 10 15

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

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

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

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

Tyr Leu GIn Glu lle Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser
85 90 95

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

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

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

Ser Thr Asp Lys Ala Asp Leu Arg Leu lle Tyr Leu Ala Leu Ala His
145 150 155 160

Met lle Lys Phe Arg Gly His Phe Leu lle Glu Gly Asp Leu Asn Pro
165 170 175

Asp Asn Ser Asp Val Asp Lys Leu Phe lle GIn Leu Val GIn Thr Tyr
180 185 190

Asn GIn Leu Phe Glu Glu Asn Pro lle Asn Ala Ser Gly Val Asp Ala
195 200 205

Lys Ala lle Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn
210 215 220

Leu lle Ala GIn Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn
225 230 235 240
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Leu lle Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe
245 250 255

Asp Leu Ala Glu Asp Ala Lys Leu GIn Leu Ser Lys Asp Thr Tyr Asp
260 265 270

Asp Asp Leu Asp Asn Leu Leu Ala GIn lle Gly Asp GIn Tyr Ala Asp
275 280 285

Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala lle Leu Leu Ser Asp
290 295 300

lle Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser
305 310 315 320

Met lle Lys Arg Tyr Asp Glu His His GIn Asp Leu Thr Leu Leu Lys
325 330 335

Ala Leu Val Arg GIn GIn Leu Pro Glu Lys Tyr Lys Glu lle Phe Phe
340 345 350

Asp GIn Ser Lys Asn Gly Tyr Ala Gly Tyr lle Asp Gly Gly Ala Ser
355 360 365

GlIn Glu Glu Phe Tyr Lys Phe lle Lys Pro lle Leu Glu Lys Met Asp
370 375 380

Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg
385 390 395 400

Lys GIn Arg Thr Phe Asp Asn Gly Ser lle Pro His GlIn lle His Leu
405 410 415

Gly Glu Leu His Ala lle Leu Arg Arg GIn Glu Asp Phe Tyr Pro Phe
420 425 430

Leu Lys Asp Asn Arg Glu Lys lle Glu Lys lle Leu Thr Phe Arg lle
435 440 445
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Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp
450 455 460

Met Thr Arg Lys Ser Glu Glu Thr lle Thr Pro Trp Asn Phe Glu Glu
465 470 475 480

Val Val Asp Lys Gly Ala Ser Ala GIn Ser Phe lle Glu Arg Met Thr
485 490 495

Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser
500 505 510

Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys
515 520 525

Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu GIn
530 535 540

Lys Lys Ala lle Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr
545 550 555 560

Val Lys GIn Leu Lys Glu Asp Tyr Phe Lys Lys lle Glu Cys Phe Asp
565 570 575

Ser Val Glu lle Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly
580 585 590

Thr Tyr His Asp Leu Leu Lys lle lle Lys Asp Lys Asp Phe Leu Asp
595 600 605

Asn Glu Glu Asn Glu Asp lle Leu Glu Asp lle Val Leu Thr Leu Thr
610 615 620

Leu Phe Glu Asp Arg Glu Met lle Glu Glu Arg Leu Lys Thr Tyr Ala
625 630 635 640

His Leu Phe Asp Asp Lys Val Met Lys GIn Leu Lys Arg Arg Arg Tyr
645 650 655
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Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu lle Asn Gly Ile Arg Asp
660 665 670

Lys GIn Ser Gly Lys Thr lle Leu Asp Phe Leu Lys Ser Asp Gly Phe
675 680 685

Ala Asn Arg Asn Phe Met GIn Leu lle His Asp Asp Ser Leu Thr Phe
690 695 700

Lys Glu Asp lle GIn Lys Ala GIn Val Ser Gly GIn Gly Asp Ser Leu
705 710 715 720

His Glu His lle Ala Asn Leu Ala Gly Ser Pro Ala lle Lys Lys Gly
725 730 735

lle Leu GIn Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly
740 745 750

Arg His Lys Pro Glu Asn lle Val lle Glu Met Ala Arg Glu Asn GIn
755 760 765

Thr Thr Gln Lys Gly GlIn Lys Asn Ser Arg Glu Arg Met Lys Arg lle
770 775 780

Glu Glu Gly lle Lys Glu Leu Gly Ser GlIn lle Leu Lys Glu His Pro
785 790 795 800

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

GIn Asn Gly Arg Asp Met Tyr Val Asp GIn Glu Leu Asp lle Asn Arg
820 825 830

Leu Ser Asp Tyr Asp Val Asp Ala lle Val Pro GIn Ser Phe Leu Lys
835 840 845

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

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

Asn Tyr Trp Arg GlIn Leu Leu Asn Ala Lys Leu lle Thr GIn Arg Lys
885 890 895

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

Lys Ala Gly Phe lle Lys Arg GIn Leu Val Glu Thr Arg Gin lle Thr
915 920 925

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

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

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

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

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

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

Lys Ser Glu GIn Glu lle Gly Lys Ala Thr Ala Lys Tyr Phe Phe
1025 1030 1035

Tyr Ser Asn lle Met Asn Phe Phe Lys Thr Glu lle Thr Leu Ala
1040 1045 1050
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Asn Gly Glu lle Arg Lys Arg Pro Leu lle Glu Thr Asn Gly Glu
1055 1060 1065

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

Arg Lys Val Leu Ser Met Pro GIn Val Asn lle Val Lys Lys Thr
1085 1090 1095

Glu Val GIn Thr Gly Gly Phe Ser Lys Glu Ser lle Leu Pro Lys
1100 1105 1110

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

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

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

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

Phe Glu Lys Asn Pro lle Asp Phe Leu Glu Ala Lys Gly Tyr Lys
1175 1180 1185

Glu Val Lys Lys Asp Leu lle Ile Lys Leu Pro Lys Tyr Ser Leu
1190 1195 1200

Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser Ala Gly
1205 1210 1215

Glu Leu GIn Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr Val
1220 1225 1230

Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser
1235 1240 1245
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Pro Glu Asp Asn Glu GIn Lys GIn Leu Phe Val Glu GlIn His Lys
1250 1255 1260

His Tyr Leu Asp Glu lle lle Glu GlIn lle Ser Glu Phe Ser Lys
1265 1270 1275

Arg Val lle Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala
1280 1285 1290

Tyr Asn Lys His Arg Asp Lys Pro lle Arg Glu GIn Ala Glu Asn
1295 1300 1305

lle lle His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala
1310 1315 1320

Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser
1325 1330 1335

Thr Lys Glu Val Leu Asp Ala Thr Leu lle His GIn Ser lle Thr
1340 1345 1350

Gly Leu Tyr Glu Thr Arg lle Asp Leu Ser GIn Leu Gly Gly Asp
1355 1360 1365

<210> 34
<211> 199
<212> PRT
<213> Clostridium sp. 7_2_43FAA

<400> 34
Glu Gly lle Lys Ser Asn lle Ser Leu Leu Lys Asp Glu Leu Arg Gly

1 5 10 15

Gln lle Ser His lle Ser His Glu Tyr Leu Ser Leu lle Asp Leu Ala
20 25 30

Phe Asp Ser Lys GIn Asn Arg Leu Phe Glu Met Lys Val Leu Glu Leu
35 40 45
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Leu Val Asn Glu Tyr Gly Phe Lys Gly Arg His Leu Gly Gly Ser Arg
50 55 60

Lys Pro Asp Gly Ile Val Tyr Ser Thr Thr Leu Glu Asp Asn Phe Gly
65 70 75 80

Ile lle Val Asp Thr Lys Ala Tyr Ser Glu Gly Tyr Ser Leu Pro lle
85 90 95

Ser GIn Ala Asp Glu Met Glu Arg Tyr Val Arg Glu Asn Ser Asn Arg
100 105 110

Asp Glu Glu Val Asn Pro Asn Lys Trp Trp Glu Asn Phe Ser Glu Glu
115 120 125

Val Lys Lys Tyr Tyr Phe Val Phe lle Ser Gly Ser Phe Lys Gly Lys
130 135 140

Phe Glu Glu GIn Leu Arg Arg Leu Ser Met Thr Thr Gly Val Asn Gly
145 150 155 160

Ser Ala Val Asn Val Val Asn Leu Leu Leu Gly Ala Glu Lys lle Arg
165 170 175

Ser Gly Glu Met Thr lle Glu Glu Leu Glu Arg Ala Met Phe Asn Asn
180 185 190

Ser Glu Phe lle Leu Lys Tyr
195

<210> 35

<211> 4897

<212> DNA

<213> Artificial Sequence

<220>
<223> PB-EFla vector

<400> 35
tgtacataga ttaaccctag aaagataatc atattgtgac gtacgttaaa gataatcatg

60
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cgtaaaattg acgcatgtgt tttatcggtc tgtatatcga ggtttattta ttaatttgaa 120
tagatattaa gttttattat atttacactt acatactaat aataaattca acaaacaatt 180
tatttatgtt tatttattta ttaaaaaaaa acaaaaactc aaaatttctt ctataaagta 240
acaaaacttt tatcgaatac ctgcagcecg ggggatgeag agggacagec cccccccaaa 300
gccecccaggg atgtaattac gtcecteecce cgetaggggg cagecagegag ccgeeegggg 360
ctecgceteeg gteecggeget ccceccgeat ccccgageceg geagegtgeg gggacageee 420
gggcacgggg aaggtggceac gggategctt tectetgaac getteteget getctttgag 480
cctgcagaca cctgggggga tacggggaaa agttgactgt gectttegat cgaaccatgg 540
acagttagct ttgcaaagat ggataaagtt ttaaacagag aggaatcttt gcagctaatg 600
gaccttctag gtcttgaaag gagtgggaat tggctccggt geeegteagt gggecagageg 660
cacatcgecc acagtcecccg agaagttggg gggaggggte ggcaattgaa ceggtgecta 720
gagaaggtgg cgeggggtaa actgggaaag tgatgtegtg tactggetec gectttttcc 780
cgagggtggg ggagaaccgt atataagtgce agtagtcgec gtgaacgtte tttttcgcaa 840
cgggtttgee gccagaacac aggtaagtge cgtgtgtggt tecegeggge ctggectett 900
tacgggttat ggcccttgeg tgecttgaat tacttccacc tggetgeagt acgtgattct 960
tgatcccgag cttegggttg gaagtgggtg ggagagttcg aggecttgeg cttaaggage 1020
cccttcgect cgtgettgag ttgaggectg geectgggege tggggecgece gegtgegaat 1080
ctggtggcac cttegegect gtetegetge tttcgataag tetctageca tttaaaattt 1140
ttgatgacct gctgcgacgc tttttttctg gcaagatagt cttgtaaatg cgggeccaaga 1200
tctgcacact ggtatttcgg tttttgggge cgegggeggce gacggggecc gtgegtccca 1260
gcgcacatgt tcggegagge ggggectgeg agegeggeca ccgagaateg gacgggggta 1320
gtctcaagct ggeeggecetg ctetggtgec tggectegeg cegeegtgta tegececgee 1380
ctgggeggcea aggetggecc ggteggeacc agttgegtga geggaaagat ggeecgettce 1440
cggecctgct gcagggagct caaaatggag gacgeggege tcgggagage gggegggtga 1500

gtcacccaca caaaggaaaa gggcctttcc gtectcagec gtegettcat gtgactccac 1560
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ggagtaccgg gcgecgteca ggeacctega ttagttcteg agettttgga gtacgtegtc 1620
tttaggttgg ggggaggggt tttatgegat ggagtttccc cacactgagt gggtggagac 1680
tgaagttagg ccagcttggce acttgatgta attctccttg gaatttgecc tttttgagtt 1740
tggatcttgg ttcattctca agectcagac agtggttcaa agtttttttc ttccatttca 1800
ggtgtcgtga gaattctaat acgactcact atagggtgtg ctgtctcatc attttggcaa 1860
agattggcca ccaagcttgt cctgcaggag ggtcgacgec tctagacggg cggecgetce 1920
ggatccacgg gtaccgatca catatgectt taattaaaca ctagttctat agtgtcacct 1980
aaattccctt tagtgagggt taatggecgt aggecgecag aattgggtec agacatgata 2040
agatacattg atgagtttgg acaaaccaca actagaatgc agtgaaaaaa atgctttatt 2100
tgtgaaattt gtgatgctat tgctttattt gtaaccatta taagctgcaa taaacaagtt 2160
Qacaacaaca attgcattca ttttatgttt caggttcagg gggaggtgtg ggaggttttt 2220
tcggactcta ggacctgege atgegettgg cgtaatcatg gtcatagetg tttectgttt 2280
tccecgtate cccccaggtg tetgeagget caaagageag cgagaagegt tcagaggaaa 2340
gcgatcccgt gecaccttee cegtgeecgg getgteceeg cacgetgecg geteggggat 2400
geggeggegag cgeecggaccg gageggagec cegggeggcet cgetgetgee cectageggg 2460
ggagggacgt aattacatcc ctgggggctt tggggggggg ctgtecctcet caccgeggtg 2520
gagctccagc ttttgttcga attggggcecce cccctegagg gtatcgatga tatctataac 2580
aagaaaatat atatataata agttatcacg taagtagaac atgaaataac aatataatta 2640
tcgtatgagt taaatcttaa aagtcacgta aaagataatc atgcgtcatt ttgactcacg 2700
cggtcgttat agttcaaaat cagtgacact taccgcattg acaagcacge ctcacgggag 2760
ctccaagcegg cgactgagat gtcctaaatg cacagegacg gattcgegct atttagaaag 2820
agagagcaat atttcaagaa tgcatgcgtc aattttacgc agactatctt tctagggtta 2880
atctagctag ccttaagggce gectattgeg ttgegetcac tgeeegettt ccagteggga 2940
aacctgtcgt gccagcetgea ttaatgaatc ggeccaacgeg cggggagagg cggtttgegt 3000
attgggcgct cttccgcette ctegetcact gactegetge geteggtegt teggetgegg 3060

cgagcggtat cagctcactc aaaggceggta atacggttat ccacagaatc aggggataac 3120
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gcaggaaaga acatgaccaa aatcccttaa cgtgagtttt cgttccactg agegtcagac 3180
cccgtagaaa agatcaaagg atcttcttga gatccttttt ttctgegegt aatctgetge 3240
ttgcaaacaa aaaaaccacc gctaccageg gtggtttgtt tgeccggatca agagetacca 3300
actctttttc cgaaggtaac tggcttcagc agagcgcaga taccaaatac tgttcttcta 3360
gtgtagccgt agttaggeca ccacttcaag aactctgtag caccgectac ataccteget 3420
ctgctaatcc tgttaccagt ggctgetgee agtggegata agtcgtgtcet taccgggttg 3480
gactcaagac gatagttacc ggataaggcg cagcggtcgg getgaacggg gggttcgtge 3540
acacagccca gettggageg aacgacctac accgaactga gatacctaca gegtgagecta 3600
tgagaaagcg ccacgcttcc cgaagggaga aaggeggaca ggtatceggt aageggcagg 3660
gtcggaacag gagagcegeac gagggagcett ccagggggaa acgectggta tctttatagt 3720
cctgtegggt ttcgecacct ctgacttgag cgtegatttt tgtgatgete gtcagggggg 3780
cggagcctat ggaaaaacgce cagcaacgeg gectttttac ggttectgge cttttgetgg 3840
ccttttgctc acatgagatt atcaaaaagg atcttcacct agatcctttt aaattaaaaa 3900
tgaagtttta aatcaatcta aagtatatat gagtaaactt ggtctgacag tcagaagaac 3960
tcgtcaagaa ggcgatagaa ggegatgege tgcgaategg gageggegat accgtaaage 4020
acgaggaagc ggtcagecca ttcgecgeca agcetcttcag caatatcacg ggtagccaac 4080
gctatgtcect gatageggtc cgecacacce agecggecac agtcgatgaa tccagaaaag 4140
cggccatttt ccaccatgat attcggcaag caggcatcge catgggtcac gacgagatcc 4200
tcgeegtegg geatgetege cttgagectg gegaacagtt cggetggege gageecctga 4260
tgctcttegt ccagatcatce ctgatcgaca agaccggcett ccatccgagt acgtgetcge 4320
tcgatgegat gtttcgettg gtggtcgaat gggeaggtag ccggatcaag cgtatgcage 4380
cgcegeattg catcagecat gatggatact ttctcggeag gagcaaggtg agatgacagg 4440
agatcctgec ccggcacttc gcccaatage agecagtecc tteccgette agtgacaacg 4500
tcgagcacag ctgcgcaagg aacgceccgtc gtggecagece acgatagecg cgetgectcg 4560

tcttgcagtt cattcagggce accggacagg tcggtcttga caaaaagaac cgggegecce 4620
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tgcgcetgaca gecggaacac ggeggceatca gagcagecga ttgtetgttg tgeccagtca 4680
tagccgaata gectcteccac ccaageggece ggagaacctg cgtgeaatcc atcttgttca 4740
atcataatat tattgaagca tttatcaggg ttcgtctcgt cccggtctec teccaatgca 4800
tgtcaatatt ggccattage catattattc attggttata tagcataaat caatattgge 4860

tattggccat tgcatacgtt gtatctatat cataata 4897

<210> 36

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> EF1a-2r primer

<400> 36
caccggagcc aattcccact 20

<210> 37

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> AAVS-3r primer

<400> 37
ctgcaccacg tgatgtcctc 20

<210> 38

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> SV40pA-1r primer

<400> 38
gtaaccatta taagctgcaa taaacaag 28

<210> 39

<211> 24

<212> DNA

<213> Artificial Sequence
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<220>
<223> AAVS-2f primer

<400> 39
ctggggactc tttaaggaaa gaag 24

<210> 40

<211> 1591

<212> PRT

<213> Artificial Sequence

<220>
<223> dCas9-Clo051

<400> 40

Met Ala Pro Lys Lys Lys Arg Lys Val Glu Gly lle Lys Ser Asn lle
1 5 10 15

Ser Leu Leu Lys Asp Glu Leu Arg Gly GIn lle Ser His lle Ser His
20 25 30

Glu Tyr Leu Ser Leu lle Asp Leu Ala Phe Asp Ser Lys GIn Asn Arg
35 40 45

Leu Phe Glu Met Lys Val Leu Glu Leu Leu Val Asn Glu Tyr Gly Phe
50 55 60

Lys Gly Arg His Leu Gly Gly Ser Arg Lys Pro Asp Gly lle Val Tyr
65 70 75 80

Ser Thr Thr Leu Glu Asp Asn Phe Gly lle lle Val Asp Thr Lys Ala
85 90 95

Tyr Ser Glu Gly Tyr Ser Leu Pro lle Ser GIn Ala Asp Glu Met Glu
100 105 110

Arg Tyr Val Arg Glu Asn Ser Asn Arg Asp Glu Glu Val Asn Pro Asn
115 120 125

Lys Trp Trp Glu Asn Phe Ser Glu Glu Val Lys Lys Tyr Tyr Phe Val
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130 135 140

Phe lle Ser Gly Ser Phe Lys Gly Lys Phe Glu Glu GIn Leu Arg Arg
145 150 155 160

Leu Ser Met Thr Thr Gly Val Asn Gly Ser Ala Val Asn Val Val Asn
165 170 175

Leu Leu Leu Gly Ala Glu Lys lle Arg Ser Gly Glu Met Thr lle Glu
180 185 190

Glu Leu Glu Arg Ala Met Phe Asn Asn Ser Glu Phe lle Leu Lys Tyr
195 200 205

Gly Gly Gly Gly Ser Asp Lys Lys Tyr Ser lle Gly Leu Ala lle Gly
210 215 220

Thr Asn Ser Val Gly Trp Ala Val lle Thr Asp Glu Tyr Lys Val Pro
225 230 235 240

Ser Lys Lys Phe Lys Val Leu Gly Asn Thr Asp Arg His Ser lle Lys
245 250 255

Lys Asn Leu lle Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu
260 265 270

Ala Thr Arg Leu Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys
275 280 285

Asn Arg lle Cys Tyr Leu GIn Glu lle Phe Ser Asn Glu Met Ala Lys
290 295 300

Val Asp Asp Ser Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu
305 310 315 320

Glu Asp Lys Lys His Glu Arg His Pro lle Phe Gly Asn lle Val Asp
325 330 335



58

Glu Val Ala Tyr His Glu Lys Tyr Pro Thr lle Tyr His Leu Arg Lys
340 345 350

Lys Leu Val Asp Ser Thr Asp Lys Ala Asp Leu Arg Leu lle Tyr Leu
355 360 365

Ala Leu Ala His Met lle Lys Phe Arg Gly His Phe Leu lle Glu Gly
370 375 380

Asp Leu Asn Pro Asp Asn Ser Asp Val Asp Lys Leu Phe lle GIn Leu
385 390 395 400

Val GIn Thr Tyr Asn GIn Leu Phe Glu Glu Asn Pro lle Asn Ala Ser
405 410 415

Gly Val Asp Ala Lys Ala lle Leu Ser Ala Arg Leu Ser Lys Ser Arg
420 425 430

Arg Leu Glu Asn Leu lle Ala GIn Leu Pro Gly Glu Lys Lys Asn Gly
435 440 445

Leu Phe Gly Asn Leu lle Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe
450 455 460

Lys Ser Asn Phe Asp Leu Ala Glu Asp Ala Lys Leu GIn Leu Ser Lys
465 470 475 480

Asp Thr Tyr Asp Asp Asp Leu Asp Asn Leu Leu Ala GIn lle Gly Asp
485 490 495

GIn Tyr Ala Asp Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala lle
500 505 510

Leu Leu Ser Asp lle Leu Arg Val Asn Thr Glu lle Thr Lys Ala Pro
515 520 525

Leu Ser Ala Ser Met lle Lys Arg Tyr Asp Glu His His GIn Asp Leu
530 535 540



59

Thr Leu Leu Lys Ala Leu Val Arg GIn GIn Leu Pro Glu Lys Tyr Lys
545 550 555 560

Glu lle Phe Phe Asp GIn Ser Lys Asn Gly Tyr Ala Gly Tyr lle Asp
565 570 575

Gly Gly Ala Ser GIn Glu Glu Phe Tyr Lys Phe lle Lys Pro lle Leu
580 585 590

Glu Lys Met Asp Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu
595 600 605

Asp Leu Leu Arg Lys GIn Arg Thr Phe Asp Asn Gly Ser lle Pro His
610 615 620

Gln lle His Leu Gly Glu Leu His Ala lle Leu Arg Arg GIn Glu Asp
625 630 635 640

Phe Tyr Pro Phe Leu Lys Asp Asn Arg Glu Lys lle Glu Lys lle Leu
645 650 655

Thr Phe Arg lle Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser
660 665 670

Arg Phe Ala Trp Met Thr Arg Lys Ser Glu Glu Thr lle Thr Pro Trp
675 680 685

Asn Phe Glu Glu Val Val Asp Lys Gly Ala Ser Ala GIn Ser Phe lle
690 695 700

Glu Arg Met Thr Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu
705 710 715 720

Pro Lys His Ser Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu
725 730 735

Thr Lys Val Lys Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu
740 745 750
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Ser Gly Glu GIn Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn
755 760 765

Arg Lys Val Thr Val Lys GIn Leu Lys Glu Asp Tyr Phe Lys Lys lle
770 775 780

Glu Cys Phe Asp Ser Val Glu lle Ser Gly Val Glu Asp Arg Phe Asn
785 790 795 800

Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys lle lle Lys Asp Lys
805 810 815

Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp lle Leu Glu Asp lle Val
820 825 830

Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met lle Glu Glu Arg Leu
835 840 845

Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met Lys GIn Leu Lys
850 855 860

Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu lle Asn
865 870 875 880

Gly lle Arg Asp Lys GIn Ser Gly Lys Thr lle Leu Asp Phe Leu Lys
885 890 895

Ser Asp Gly Phe Ala Asn Arg Asn Phe Met GIn Leu lle His Asp Asp
900 905 910

Ser Leu Thr Phe Lys Glu Asp lle GIn Lys Ala GIn Val Ser Gly GIn
915 920 925

Gly Asp Ser Leu His Glu His lle Ala Asn Leu Ala Gly Ser Pro Ala
930 935 940

lle Lys Lys Gly lle Leu GIn Thr Val Lys Val Val Asp Glu Leu Val
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945 950 955 960

Lys Val Met Gly Arg His Lys Pro Glu Asn lle Val lle Glu Met Ala
965 970 975

Arg Glu Asn GIn Thr Thr GIn Lys Gly GIn Lys Asn Ser Arg Glu Arg
980 985 990

Met Lys Arg lle Glu Glu Gly lle Lys Glu Leu Gly Ser Glin lle Leu
995 1000 1005

Lys Glu His Pro Val Glu Asn Thr GIn Leu GIn Asn Glu Lys Leu
1010 1015 1020

Tyr Leu Tyr Tyr Leu GIn Asn Gly Arg Asp Met Tyr Val Asp GIn
1025 1030 1035

Glu Leu Asp lle Asn Arg Leu Ser Asp Tyr Asp Val Asp Ala lle
1040 1045 1050

Val Pro Gln Ser Phe Leu Lys Asp Asp Ser lle Asp Asn Lys Val
1055 1060 1065

Leu Thr Arg Ser Asp Lys Asn Arg Gly Lys Ser Asp Asn Val Pro
1070 1075 1080

Ser Glu Glu Val Val Lys Lys Met Lys Asn Tyr Trp Arg GIn Leu
1085 1090 1095

Leu Asn Ala Lys Leu lle Thr GIn Arg Lys Phe Asp Asn Leu Thr
1100 1105 1110

Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp Lys Ala Gly Phe
1115 1120 1125

lle Lys Arg Gln Leu Val Glu Thr Arg Gin lle Thr Lys His Val
1130 1135 1140
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Ala GIn lle Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp Glu Asn
1145 1150 1155

Asp Lys Leu lle Arg Glu Val Lys Val lle Thr Leu Lys Ser Lys
1160 1165 1170

Leu Val Ser Asp Phe Arg Lys Asp Phe GIn Phe Tyr Lys Val Arg
1175 1180 1185

Glu lle Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala
1190 1195 1200

Val Val Gly Thr Ala Leu lle Lys Lys Tyr Pro Lys Leu Glu Ser
1205 1210 1215

Glu Phe Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met
1220 1225 1230

lle Ala Lys Ser Glu GIn Glu lle Gly Lys Ala Thr Ala Lys Tyr
1235 1240 1245

Phe Phe Tyr Ser Asn lle Met Asn Phe Phe Lys Thr Glu lle Thr
1250 1255 1260

Leu Ala Asn Gly Glu lle Arg Lys Arg Pro Leu lle Glu Thr Asn
1265 1270 1275

Gly Glu Thr Gly Glu lle Val Trp Asp Lys Gly Arg Asp Phe Ala
1280 1285 1290

Thr Val Arg Lys Val Leu Ser Met Pro GlIn Val Asn lle Val Lys
1295 1300 1305

Lys Thr Glu Val GIn Thr Gly Gly Phe Ser Lys Glu Ser lle Leu
1310 1315 1320

Pro Lys Arg Asn Ser Asp Lys Leu lle Ala Arg Lys Lys Asp Trp
1325 1330 1335
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Asp Pro Lys Lys Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr
1340 1345 1350

Ser Val Leu Val Val Ala Lys Val Glu Lys Gly Lys Ser Lys Lys
1355 1360 1365

Leu Lys Ser Val Lys Glu Leu Leu Gly lle Thr lle Met Glu Arg
1370 1375 1380

Ser Ser Phe Glu Lys Asn Pro lle Asp Phe Leu Glu Ala Lys Gly
1385 1390 1395

Tyr Lys Glu Val Lys Lys Asp Leu lle lle Lys Leu Pro Lys Tyr
1400 1405 1410

Ser Leu Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser
1415 1420 1425

Ala Gly Glu Leu GIn Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys
1430 1435 1440

Tyr Val Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys
1445 1450 1455

Gly Ser Pro Glu Asp Asn Glu GlIn Lys GIn Leu Phe Val Glu GIn
1460 1465 1470

His Lys His Tyr Leu Asp Glu lle lle Glu GIn lle Ser Glu Phe
1475 1480 1485

Ser Lys Arg Vallle Leu Ala Asp Ala Asn Leu Asp Lys Val Leu
1490 1495 1500

Ser Ala Tyr Asn Lys His Arg Asp Lys Pro lle Arg Glu GIn Ala
1505 1510 1515

Glu Asn lle lle His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro
1520 1525 1530
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Ala Ala Phe Lys Tyr Phe Asp Thr Thr lle Asp Arg Lys Arg Tyr
1535 1540 1545

Thr Ser Thr Lys Glu Val Leu Asp Ala Thr Leu lle His GIn Ser
1550 1555 1560

lle Thr Gly Leu Tyr Glu Thr Arg lle Asp Leu Ser GIn Leu Gly
1565 1570 1575

Gly Asp Gly Ser Pro Lys Lys Lys Arg Lys Val Ser Ser
1580 1585 1590

<210> 41

<211> 4073

<212> DNA

<213> Artificial Sequence

<220>
<223> pHR-GFP- selection gene plasmid

<400> 41
ggggccacta gggacaggat cggcegtcttc actcgetggg ttccctttte cttctectte 60

tggggcectgt gecatctete gtttcttagg atggecttct ccgacggatg teteecttge 120
gtcecgectce cecttettgt aggectgeat catcaccgtt tttctggaca accccaaagt 180
accccgtctce cectggettta gecacctete catectcettg ctttetttge ctggacacce 240
cgttctectg tggatteggg tcacctctea ctecttteat ttgggeaget cccctaccee 300
ccttacctct ctagtctgtg ctagctcttc cageccectg tcatggeate ttccaggggt 360
ccgagagctc agctagtctt cttectccaa ceccgggececc tatgtccact tcaggacage 420
atgtttgctg cctccaggga tectgtgtece ccgagetggg accaccttat attcccaggg 480
ccggttaatg tggctctggt tetgggtact tttatctgte ccgacgteeg atcgaaccat 540
ggacagttag ctttgcaaag atggataaag ttttaaacag agaggaatct ttgcagctaa 600
tggaccttct aggtcttgaa aggagtggga attggctccg gtgeccgtca gtgggecagag 660

cgcacatcgc ccacagtecc cgagaagttg gggggagggg tcggeaattg aaccggtgee 720
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tagagaaggt ggcgeggggt aaactgggaa agtgatgteg tgtactgget ccgecttttt 780
cccgagggtg ggggagaacc gtatataagt geagtagteg ccgtgaacgt tetttttcge 840
aacgggtttg ccgccagaac acaggtaagt geegtgtgtg gttcccgegg gectggecte 900
tttacgggtt atggcccttg cgtgecttga attacttcca cctggetgea gtacgtgatt 960
cttgatcccg agcttcgggt tggaagtggg tgggagagtt cgaggecttg cgettaagga 1020
gcceccttege ctegtgettg agttgaggece tggectggge getggggeceg ccgegtgega 1080
atctggtggc accttegege ctgteteget getttcgata agtctctage catttaaaat 1140
ttttgatgac ctgctgcgac getttttttc tggcaagata gtcttgtaaa tgegggecaa 1200
gatctgcaca ctggtatttc ggtttttggg gecegegggeg gegacggggc cegtgegtce 1260
cagcgcacat gttcggegag geggggectg cgagegegge caccgagaat cggacggggg 1320
tagtctcaag ctggeeggec tgetectggtg cctggecteg cgecgeegtg tatcgecccg 1380
ccctgggegg caaggetgge ccggteggea ccagttgegt gageggaaag atggecgett 1440
cceggecectg ctgecagggag ctcaaaatgg aggacgegge getcgggaga gegggegggt 1500
gagtcaccca cacaaaggaa aagggccttt ccgtectcag cegtegette atgtgactcc 1560
acggagtacc gggegecegtc caggcacctc gattagttct cgagcttttg gagtacgtcg 1620
tctttaggtt ggggggaggg gttttatgeg atggagtttc cccacactga gtgggtggag 1680
actgaagtta ggccagcttg geacttgatg taattctect tggaatttge cctttttgag 1740
tttggatctt ggttcattct caagcectcag acagtggttc aaagtttttt tcttccattt 1800
caggtgtcgt gagaattcta atacgactca ctatagggtg tgctgtctca tcattttgge 1860
aaagattggc caccaagctt accgecatgg tgagcaaggg cgaggagetg ttcaccgggg 1920
tggtgcccat cctggtegag ctggacggeg acgtaaacgg ccacaagttc agegtgtccg 1980
gcgagggcga gggegatgec acctacggea agetgaccct gaagttcatc tgcaccaccg 2040
gcaagctgcece cgtgeectgg cccaccecteg tgaccaccct gacctacgge gtgeagtget 2100
tcagccgcta cceccgaccac atgaagcagce acgacttctt caagtccgee atgeccgaag 2160
gctacgtcca ggagegcacc atcttcttca aggacgacgg caactacaag acccgegeeg 2220

aggtgaagtt cgagggcgac accctggtga accgeatcga getgaaggge atcgacttca 2280
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aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage cacaacgtct 2340
atatcatggc cgacaagcag aagaacggca tcaaggtgaa cttcaagatc cgccacaaca 2400
tcgaggacgg cagegtgeag ctcgecgacc actaccagea gaacaccccc atcggegacg 2460
geeeegtget getgeecgac aaccactacc tgageaccca gtecgeectg agcaaagace 2520
ccaacgagaa gcgtgatcac atggtcctge tggagttegt gaccgecgee gggatcactc 2580
tcggcatgga cgagctgtac aaggaaggaa gaggcagcect getgacatgt ggegacgtgg 2640
aggagaaccc tggcccaatg gtgggcagcc tgaattgtat cgtggecgtg tcccagaaca 2700
tgggcatcgg caagaatgge gattttectt ggeccectct gagaaatgag tccagatact 2760
ttcagaggat gaccacaacc agctccgtgg agggcaagcea gaacctggtc atcatgggca 2820
agaagacatg gttctctatc ccagagaaga accgecccct gaagggecgg atcaatctgg 2880
tgctgagcag ggagctgaag gagccacccc agggagceaca ctttctgtec aggtctctgg 2940
acgatgccct gaagctgacc gagcagectg agetggecaa caaggtggac atggtgtgga 3000
tcgtgggegg ctctagegtg tataaggagg ccatgaatca ccctggecac ctgaagetgt 3060
tcgtgacacg gatcatgcag gactttgagt ccgatacctt ctttccagag atcgacctgg 3120
agaagtacaa gctgctgecce gagtatectg gegtgetgtce tgatgtgecag gaggagaagg 3180
gcatcaagta caagttcgag gtgtatgaga agaacgattg ataacatatg cctttaatta 3240
aacactagtt ctatagtgtc acctaaattc cctttagtga gggttaatgg ccgtaggeccg 3300
ccagaattgg gtccagacat gataagatac attgatgagt ttggacaaac cacaactaga 3360
atgcagtgaa aaaaatgctt tatttgtgaa atttgtgatg ctattgcttt atttgtaacc 3420
attataagct gcaataaaca agttaacaac aacaattgca ttcattttat gtttcaggtt 3480
cagggggagg tgtgggaggt tttttcggac tetaggacct gegeatgege ttggggtace 3540
taggatatcg acagaaaagc cccatcctta ggectectec ttectagtct cctgatattg 3600
ggtctaaccc ccacctectg ttaggcagat tecttatctg gtgacacacc cccatttect 3660

ggagccatct ctctecttge cagaacctct aaggtttget tacgatggag ccagagagga 3720

tcctgggagg gagagcttgg caggggsteg gagegaaggs ggggatgegt gacctgeecg 3780
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gttctcagtg gccaccctge getaccctcet cccagaacct gagetgetet gacgeggeeg 3840
tctggtgcgt ttcactgate ctggtgctge agettcctta cacttcccaa gaggagaage 3900
agtttggaaa aacaaaatca gaataagttg gtcctgagtt ctaactttgg ctcttcacct 3960
ttctagtccc caatttatat tgttcctecg tgegtcagtt ttacctgtga gataaggecca 4020
gtagccagcece ccgtectgge agggetgtge ctctagggac aggattggtg acg 4073
<210> 42

<211> 3089

<212> DNA

<213> Artificial Sequence

<220>
<223> pMMEJ-GFP-selection gene plasmid

<400> 42
ccaatcctgt ccctagtggce cccactgtgg ggacgtecga tcgaaccatg gacagttage 60

tttgcaaaga tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta 120
ggtcttgaaa ggagtgggaa ttggcteegg tgeccgtcag tgggeagage geacatcgee 180
cacagtcccc gagaagttgg ggggaggggt cggeaattga accggtgect agagaaggtg 240
gegeggggta aactgggaaa gtgatgtegt gtactggcete cgectttttc ccgagggtgg 300
gggagaaccg tatataagtg cagtagtcgce cgtgaacgtt ctttttcgeca acgggtttge 360
cgccagaaca caggtaagtg cecgtgtgtgg ttccegeggg cctggectct ttacgggtta 420
tggccecttge gtgecttgaa ttactteccac ctggetgeag tacgtgatte ttgatcccga 480
gcttcgggtt ggaagtgggt gggagagttc gaggecttge gettaaggag ceccttegee 540
tcgtgcttga gttgaggect ggectgggeg ctggggecge cgegtgegaa tetggtggeca 600
ccttegegec tgtetegetg ctttcgataa gtetctagece atttaaaatt tttgatgacc 660
tgctgegacg ctttttttct ggcaagatag tcttgtaaat gegggecaag atctgcacac 720
tggtatttcg gtttttgggg ccgegggegg cgacggggec cgtgegtecc agegecacatg 780

ttcggcgagg cggggectge gagegeggec accgagaatc ggacgggggt agtctcaage 840

tggccggect getetggtge ctggectege geegeegtgt atcgecccge cetgggegge 900

aaggctggcec cggtcggeac cagttgegtg ageggaaaga tggecgette ccggeectge 960
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tgcagggagc tcaaaatgga ggacgeggceg ctcgggagag cgggegggtg agtcacccac 1020

acaaaggaaa agggcctttc cgtectcage cgtegettcea tgtgactcca cggagtaccg 1080
ggcgecegtece aggeaccteg attagttctec gagettttgg agtacgtcgt ctttaggttg 1140
gggggagggg ttttatgega tggagtttcc ccacactgag tgggtggaga ctgaagttag 1200
gccagcttgg cacttgatgt aattctectt ggaatttgec ctttttgagt ttggatcttg 1260
gttcattctc aagcctcaga cagtggttca aagttttttt cttccatttc aggtgtcgtg 1320
agaattctaa tacgactcac tatagggtgt gctgtctcat cattttggca aagattggcc 1380
accaagctta ccgecatggt gagcaagggce gaggagcetgt tcaccggggt ggtgeccatc 1440
ctggtcgage tggacggega cgtaaacggce cacaagttca gegtgteegg cgagggegag 1500
ggcgatgeca cctacggeaa getgacccetg aagttcatcet gecaccacegg caagetgece 1560
gtgccctgge ccaccctegt gaccaccctg acctacggeg tgecagtgett cagecgetac 1620
cccgaccaca tgaagcagca cgacttcttc aagtccgeca tgeccgaagg ctacgtccag 1680
gagcgcacca tcttcttcaa ggacgacgge aactacaaga cccgegecga ggtgaagttc 1740
gagggcgaca ccctggtgaa ccgecatcgag ctgaagggcea tcgacttcaa ggaggacgge 1800
aacatcctgg ggcacaagct ggagtacaac tacaacagcec acaacgtcta tatcatggec 1860
gacaagcaga agaacggcat caaggtgaac ttcaagatcc gccacaacat cgaggacgge 1920
agcgtgcagc tcgecgacca ctaccageag aacaccccca teggegacgg ceeegtgetg 1980
ctgccecgaca accactacct gagcacccag tccgeectga gcaaagacce caacgagaag 2040
cgtgatcaca tggtcctget ggagttcgtg accgecgecg ggatcactct cggecatggac 2100
gagctgtaca aggaaggaag aggcagcctg ctgacatgtg gegacgtgga ggagaacect 2160
ggcccaatgg tgggcagect gaattgtate gtggecgtgt cccagaacat gggeatcgge 2220
aagaatggcg attttccttg gecccctetg agaaatgagt ccagatactt tcagaggatg 2280
accacaacca gctcecgtgga gggcaageag aacctggtca tcatgggeaa gaagacatgg 2340
ttctctatcc cagagaagaa ccgecccctg aagggecgga tcaatctggt getgagecagg 2400

gagctgaagg agccacccca gggagcacac tttctgtcca ggtctetgga cgatgeectg 2460
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aagctgaccg agcagcctga getggecaac aaggtggaca tggtgtggat cgtgggegge 2520
tctagcgtgt ataaggaggc catgaatcac cctggecacc tgaagctgtt cgtgacacgg 2580
atcatgcagg actttgagtc cgataccttc tttccagaga tcgacctgga gaagtacaag 2640
ctgctgeccg agtatectgg cgtgetgtct gatgtgecagg aggagaaggg catcaagtac 2700
aagttcgagg tgtatgagaa gaacgattga taacatatgce ctttaattaa acactagttc 2760
tatagtgtca cctaaattcc ctttagtgag ggttaatggce cgtaggecge cagaattggg 2820
tccagacatg ataagataca ttgatgagtt tggacaaacc acaactagaa tgcagtgaaa 2880
aaaatgcttt atttgtgaaa tttgtgatgce tattgcttta tttgtaacca ttataagetg 2940
caataaacaa gttaacaaca acaattgcat tcattttatg tttcaggttc agggggaggt 3000
gtgggaggtt ttttcggact ctaggacctg cgcatgegct tggggtacct aggatatcgg 3060

atggggcttt tctgtcacca atcctgagg 3089



