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<210> 1

<211> 1231

<212> PRT

<213> Artificial Sequence

<220>
<223> AA Sequence of BEC85

<400> 1
Met Lys Ser Phe Glu Asn Ser Cys Gln Ile Ser Lys Thr Leu Arg Phe
1 5 10 15
Gly Ala Thr Leu Lys Glu Asp Lys Lys Lys Cys Lys Ser His Leu Glu
20 25 30
Leu Gln Glu Phe Val Asp Ile Ser Tyr Lys Thr Leu Lys Ser Ser Ala
35 490 45
Thr Ile Ala Glu Ser Leu Asn Glu Ile Glu Leu Val Lys Lys Cys Glu
50 55 60
Arg Cys Tyr Ser Glu Ile Ile Lys Phe His Glu Ala Trp Gly Gln Ile
65 70 75 80
Tyr Cys Arg Thr Asn Gln Ile Ala Val Tyr Lys Asp Trp Tyr Arg Gln
. 85 90 95
Leu Ala Arg Lys Ala Arg Phe Asp Val Gly Asp Gln Asn Ser Gln Leu
100 105 110
Ile Thr Leu Ser Ser Leu Ser Ser Lys His Asn Val Tyr Gln Gly Leu
115 120 125
Lys Arg Ser Gln His Ile Thr Asn Tyr Trp Lys Asp Asn Ile Ala Arg
130 135 - 140
Gln Lys Ser Phe Leu Lys Asp Phe Ser Gln Gln Leu Lys Gln Tyr Lys
145 150 155 160
Arg Ala Leu Glu Asn Ser Asp Lys Ala His Thr Lys Pro Asn Leu Ile
165 170 175
Asn Phe Asn Lys Thr Phe Ser Ile Leu Ala Asn Leu Val Asn Glu Ile
180 185 190
Val Ile Pro Leu Ser Asn Gly Ala Ile Ser Phe Pro Asn Ile Ser Lys
195 200 205



Leu
Asp
225
Ala
Tyr
Lys
Lys

Lys

305

Phe
Tyr
Gly
Phe
Glu
385
Gln
Glu
Leu
Phe
Lys
465
Asn
Gly
Phe
Tyr
Lys
545
Thr
Arg
Ser

Gln

His
625

Glu
210
Tyr
Thr
Thr
Ile
Thr
290
Ile
Lys
Ile
Ala
Asp
370
Gln
Cys
Pro
Ala
Ile
450
Ile
Asp
Phe
Arg
Thr
530
Thr
Lys
Tyr
Thr
Val

610
Thr

Asp
Ser
Asn
Ala
Arg
275
Ser
Tyr
Tyr
Ala
Thr
355
Leu
Leu
Glu
Val
Val
435
Cys
Ser
Gly
Ile
Lys
515
Lys
Phe
Ile
Leu
Ile
595
Lys

Thr

Gly
Asp
Gly
Glu
260
Glu
Lys
Asp
Lys
Glu
340
Arg
Asn
Ala
Lys
Phe
420
Leu
Lys
Gln
Arg
Arg
500
Asp
Leu
Ala
Thr
Leu
580
Leu

Ser

Lys

Glu
Leu
Gly
245
Gln
Leu
Gln
Asp
Pro
325
Asp
Ser
His
Asn
Tyr
405
Lys
Glu
Ile
Phe
Gly
485
Gly
Lys
Thr
Glu
His
565
Ala
Asn

Leu

Lys

Glu
Val
230
Tyr
Lys
Lys
Ile
Arg
310
Ile
Glu
Pro
Tyr
Ser
390
Leu
Phe
His
Asn
Glu
470
His
Gly
Tyr
Asn
Leu
550
Phe
Asn
Lys
Thr

Gly
630

Ser
215
Gly
Thr
Pro
Leu
Glu
295
Asn
Pro
Asp
Ala
Pro
375
Leu
Lys
Tyr
Lys
Asn
455
Thr
Glu
Leu
Gly
Glu
535
Arg
Gly
Gly
Leu
Ser

615
Ala

Arg
Ser
Pro
His
Ile
280
Glu
Ile
Phe
Ala
His
360
Ile
Tyr
Asp
Ala
Asn
440
Thr
Tyr
Lys
Lys
Lys
520
Phe
Asp
Ile
Leu
Asp
600
Lys

Ile

His
Ile
Phe
val
265
Glu
Tyr
Ser
Leu
Val
345
Asp
Lys
Thr
Val
Asp
425
Asn
Phe
Lys
Tyr
Gly
505
Ile
Lys
Lys
Ile
Gln
585
Lys
Thr

Ser

Leu
Gly
Ala
250
Phe
Leu
Phe
Val
Val
330
Leu
Tyr
Val
Thr
Phe
410
Leu
Leu
Glu
Lys
Thr
490
Arg
Lys
Gln
Phe
Ile
570
His
Ser

Leu

Pro

Ile
Glu
235
Lys
Lys
val
Ser
Ile
315
Lys
Lys
Ala
Ala
val
395
Asp
Leu
Pro
Asn
Asp
475
Asp
Ile
Ser
Ile
Lys
555
Glu
Glu
Ser

Ile

Tyr
635

Glu
220
Leu
val
Asn
Glu
Lys
300
Ile
His
Val
His
Phe
380
Thr
Cys
Tyr
Ser
Ile
460
Ile
Ala
Lys
Tyr
Ser
540
Glu
Asp
Gln
Glu
Lys

620
Ala

Phe
Lys
Thr
Asp
Lys
285
Phe
Arg
Glu
Leu
Asn
365
Asp
Phe
Glu
Ile
Asn
445
Val
Leu
Lys
Ala
Tyr
525
Ser
Lys
Lys
Ile
Phe
605

Leu

Asp

Ala
Asp
Leu
Ile
270
Leu
Asp
Thr
Leu
Asp
350
Glu
Tyr
Pro
Val
Arg
430
Gln
Leu
Ala
Gln
Gln
510
Glu
Thr
Asn
Asn
Asn
590
Ile
Ile

Phe

Leu
Ala
Asn
255
Asp
Lys
Lys
Gln
Ala
335
Ala
Asp
Ala
Lys
Ser
415
Lys
Glu
Pro
Trp
Gln
495
Lys
Asn
Tyr
Asn
Arg
575
His
Thr
Lys

His

Asn
Ile
240
His
Ala
Asn
Phe
Cys
320
Lys
Ile
Val
Trp
Glu
400
Lys
Asn
Glu
Tyr
Ile
480
Leu
Met
Pro
Gly
Ile
560
Asp
val
Tyr

Asn

Thr
640



Ser
Tyr
Asp
Phe
Lys
705
Ser
Ile
Lys
Ala
Tyr
785
Gln
Asp
Asn
Gly
Ile
865
Lys
Ile
Lys
Thr
Lys
945
Glu
Phe

Lys

Leu

1025

Lys
Lys
Ser
Glu
690
Ser
Leu
Thr
Gln
Val
770
Gly
Asn
Glu
His
Leu
850
Leu
Arg
Leu
Val
Pro
930
Gln
Gln
Lys

Tyr

Gln

Thr
Arg
Thr
675
Lys
Tyr
val
Ser
Ile
755
Ser
Arg
Gly
Asp
Ala
835
Lys
Gly
Ser
Asp
Leu
915
Asp
Leu
Asp
Lys
Ala

995
Gly

1010
Ile Ile Glu

Asn Met Ile

Ala Tyr Ile

Gly
Glu
660
Met
Cys
Ile
Glu
Lys
740
Phe
Tyr
Leu
Glu
Ala
820
Leu
Gln
Asp
Glu
Leu
900
Val
Glu
Ser
Val
Arg
980
Asp
Val
Leu

Gly

Ser

Phe
645
Gln
Ala
Asn
Leu
Gly
725
Glu
Glu
Arg
Gln
Phe
805
Gln
Ser
Leu
Phe
Ser
885
Ser
Asp
Glu
Tyr
Leu
965
Ile
Leu

Ile

Asp

1045

Asn
Val
Lys
Ser
Gln
710
Gly
Arg
Gly
Thr
Phe
790
Ile
Lys
Asp
Ala
Glu
870
His
Asn
Gln
Ala
Ile
950
Asp
Glu
Pro

Ala

Ala

Lys
Leu
Asn
Tyr
695
Lys
Cys
Lys
Ser
Pro
775
Val
Asn
Glu
Lys
Thr
855
Ile
Trp
Leu
Ser
Thr
935
Arg
Leu
Gly
Ile

Arg

1015

Asn
val
Gln
680
Glu
His
Leu
Asp
Lys
760
Ile
Cys
Leu
Ala
Glu
840
Leu
Tyr
Glu
Arg
Leu
920
Glu
Lys
Ile

Leu

Asn

1600

Gly

Glu
Glu
665
Asn
Asp
Thr
Leu
Lys
745
Glu
Glu
Ala
Lys
Val
825
Tyr
Cys
Lys
His
val
905
Thr
Glu
Leu
Asn
Ile
985
Thr

Asn

Ala Asp Asn

1030
Ile Val Asn Tyr Ile

Leu Glu Asp Leu Ser

1060

1065

Ile
650
Tyr
Trp
Ile
Ile
Leu
730
Asn
Phe
Gly
Phe
Lys
810
Glu
Val
Val
Lys
Thr
890
Glu
Leu
Asn
Gln
Asn
970
Ser
Met

Asn

Leu

Glu
Val
Ala
Glu
Ser
715
Pro
Gln
Arg
Tyr
Asn
795
Gln
Glu
Val
Leu
Glu
875
Gln
Thr
Val
Lys
His
955
Glu
Ser
Arg

Gln

Lys

1035

Lys
Lys
Glu
His
700
Lys
Ile
Phe
Leu
Pro
780
Cys
Ile
Phe
Ile
Asp
860
Phe
Ala
Thr
Lys
Gln
940
Lys
Pro

Phe

Glu

Asn
Asp
Phe
685
Glu
Gln
Ile
Ser
His
765
Val
Glu
Glu
Asn
Gly
845
Lys
val
Glu
Ile
Lys
925
Lys
Met
Ser

Gly

Met

1005

Trp
Cys
670
Gly
Ile
Ser
Asn
Lys
750
Pro
Gln
Ile
Asn
Lys
830
Ile
Arg
Arg
Thr
Glu
910
Asn
Ile
Gln
Asp
Glu

990
Ile

Thr Glu Lys

1020

Gln Gly Ile

Phe Ala Lys Tyr Ser

1050

Arg Ala Tyr Gly Gly

1070

Asp
655
Leu
Trp
Asp
Ile
Gln
735
Asp
Glu
Lys
Ile
Phe
815
Lys
Asp
Gly
Ala
Arg
895
Gly
Arg
Lys
Thr
Glu
975
Gly
Ser
Asn
val
Tyr

1055
Ala

Asn
Thr
Asn
Gln
Ala
720
Asp
Trp
Phe
Arg
Pro
800
Asn
Val
Arg
Lys
Glu
880
His
Lys
Asp
Leu
Asn
960
Glu
Gln
Asp
Lys
Ala
1040
Lys

Lys



Ser Gly Tyr Asp Gly Arg Tyr Leu Pro Ser Thr Ser Gln Asp Glu Asp
1075
Val Asp Phe Lys Glu Gln Gln Asn Gln Met Leu Ala Gly Leu Gly Thr

1090

Tyr Gln Phe Phe Glu Met Gln Leu Leu Lys Lys Leu
1115
Arg Phe Val Pro Ala Phe

1105

Ser Asp Asn Thr Val Leu
Asn Tyr Arg Asn Ile Leu

Pro Phe Gly Vval val

1080

1095

1110

1125

1140

1155

Cys Pro Val Cys Ser Lys

1170

Leu Val Cys Lys Glu

1185

Arg Glu Asn Asn Ile

His

Cys

1160

1175

1190

1205

1130

Arg Leu Glu Glu Thr Lys
1145
Phe Ile Asp Pro Lys Phe

Thr Asn Val Tyr Arg Asp

1210

1085

1100

Gln Lys Ile Gln

1120

Arg Ser Ala Asp

1135

Tyr Lys Ser Lys

1150

1165

1180

Thr Ser Lys Lys
Lys Asp Asp Ile
Gly Phe Arg Ser Asp Ser Gln Leu Lys Glu

1195
His Tyr Ile His Asn Gly Asp Asp Asn Gly Ala

1200

1215

Tyr His Ile Ala Leu Lys Ser Val Glu Asn Leu Ile Gln Met Lys
1230

<210> 2

<211> 3696
<212> DNA
<213>

220>
<223>

<400> 2
atgaagtcct

aaagaggata
tacaagacct
aaaaagtgcg
tactgtagaa
gccagattcg
aagcacaacg
aacattgcca
agagctttgg
accttctcca
atttcttttc

ttcgctctga

1220

tcgaaaactc
agaaaaagtg
tgaagtcatc
aaaggtgcta
ctaaccaaat
atgttggtga
tttaccaggg
gacaaaagtc
aaaattctga
ttttggccaa
Caaacatctc

acgattactc

Artificial Sequence

ctgccaaatt
caagtcccac
tgctaccatt
ctccgaaatt
tgccgtctac
tcaaaactct
tttgaagaga
tttcctgaag
taaggctcat
cttggttaac
caagttggaa

cgatttggtt

1225

NT Sequence of BEC85 (Codon optimized

tctaagactt
ttggaattgce
gctgaatcct
atcaagttcc
aaggactggt
caactgatca
tctcaacata
gatttctctc
accaagccaa
gaaattgtca
gatggtgaag

ggttctattg

for S. Cerevisiae)

tgagattcgg
aagaattcgt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc
ttaccaacta
aacaattgaa
acctgattaa
tcccattgtc
aatccagaca

gtgaattgaa

tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc

ggctagaaag

cttatcttct
ctggaaggac
gcagtacaag
cttcaacaag
caacggtgct
tttgattgaa

ggatgctatt

60

120

180

240

300

360

420

480

540

600

660

720



gctaccaatg
caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca
gatgaagatg
gattacgctc
gattacgcat
cagtgcgaga
aagttctacg
aacctgccat
gttctgccat
aacgatggta
ggtggtctga
atcaagtcct
tctacctacg
accaagatca
gccaacggtt
aagtcatccg
ctgattaaga
tctaagaccg
caagtcttgg
aattgggctg
gaaatcgatc
tctttggttg
gaacgtaagg

gaattcagat

gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta
agcccattcc
ccgttttgaa
ataatgaaga
gggaacaatt
agtacttgaa
ccgacctgtt
ctaatcaaga
acaagatttc
gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacctt
cccatttegg
tgcaacacga
aattcatcac
atcataccac
gctttaacaa
ttgaatacgt
aatttggttg
agaagtctta
aaggtggttg
acaagaatca

tgcatccaga

tccatttgcet
gaacgatatt
gaacaagacg
cgatgataga
atttttggtc
ggttttggat
tgtttttgac
ggctaactcc
ggatgttttt
gtacatcaga
ggaattcatc
tcaattcgaa
aaagtacacc
caaggctcaa
cccatacact
cgctgaattg
tattatcatc
acaaatcaac
ctaccaagtt
caagaagggt
aaacgagatc
taaggattgc
gaacttcgag
catcttgcaa
tttgttgttg
gttctccaag

attcgccgtt

aaggttacct
gatgccaaga
tccaagcaaa
aacatctccg
aagcacgaat
gcaattggtsg
ttgaatcact
ttgtacacta
gattgcgaag
aagaatttgg
tgcaagatta
acctacaaga
gatgctaaac
aagatgttca
aagttgacca
agagacaagt
gaagataaga
catgtctcca
aagtctttga
gcaatttctc
gaaaagaact
ttgaccgatt
aagtgtaact
aagcatacca
ccaattatca
gattggaagc

tcttacagaa

tgaaccatta
tccgtgagtt
tcgaagagta
ttatcattag
tggctaagta
ctactagatc
acccaatcaa
ctgttacttt
tctccaaaga
ctgttttgga
acaacacctt
aggatatctt
aacagttggg
gaaaagacaa
acgaattcaa
tcaaagaaaa
acagggacag
ccatcttgaa
cctctaagac
catatgctga
gggacaacta
ctaccatggc
cctacgaaga
tttccaagca
accaggacat
aaatcttcga

ctccaattga

cactgctgaa
gaagttgatt
cttttccaag
aacccaatgc
tatcgctgaa
tccagctcat
ggttgetttt
cccaaaagaa
accagttttt
gcacaagaac
cgagaacatc
ggectggatt
ttttattaga
gtacggtaag
gcaaatctct
gaacaacatc
atacttgttg
caagttggat
cctgatcaag
tttccatact
caagagagaa
taagaatcaa
tatcgaacac
atctattgct
cacctctaaa
aggttccaaa

aggttaccca

780

840

900

960

1020

1080

1140

1200

1260

1320

1380 .

1440

1560

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



gtccaaaaaa
caaaatggtg
caaaaagaag
tacgttgtta
aagaggggta
aagagatctg
tctaacttga
acactggtca
aagattaagt
gaacaagatg
atcgagggct
accatgaggg
gagaaaaaca
aacatgatcg
ttagaagatt
ccatccacct
ggcttgggta
tctgataaca
atcttgagat
gatccaaagt
aaggatgaca
agggaaaaca
ttgaagtccg
<210> 3

<211> 1231
<212> PRT

gatacggtag
agttcatcaa
ccgtcgaaga
ttggtatcga
agattttggg
aatctcattg
gagttgaaac
agaagaacag
tgaagcagct
tcttggacct
tgatttcttc
aaatgatctc
agatcatcga
gtatcgttaa
tgtccagagce
ctcaagatga
cttaccaatt
ccgttttgag
tggaagagac
tcacatctaa
tcctggtetg
acatccacta

tcgaaaactt

attgcaattc
cttgaagaag
gttcaacaaa
cagaggcttg
tgactttgaa
ggaacatact
taccattgag
agatactcca
gtcctacatt
gatcaacaac
attcggtgaa
tgacttgcaa
attggatgct
ctacattttc
ttacggtggt
ggatgttgac
ttttgaaatg
atttgttcca
taagtacaag
gaagtgtcca
taaagaatgt
catccacaat

gattcagatg

<213> Artificial Sequence

gtttgegett
cagatcgaga
aaggttaacc
aagcaattag
atctacaaaa
caagctgaaa
ggcaaaaagg
gatgaagaag
agaaagttgc
gaaccatctg
ggtcaaaagt
ggtgttattg
gccgacaatt
gccaagtact
gcaaaatctg
tttaaagaac
cagctgctga
gcttttagat
tctaagccat
gtttgctcta
ggttttaggt
ggtgatgata

aagtaa

ttaactgcga
acttcaacga
atgccttgte
ctactttgtg
aagagttcgt
ccagacatat
tgttggttga
ctaccgaaga
aacacaagat
atgaagaatt
acgctgattt
ccagaggaaa
tgaaacaagg
cctacaaggc
gttatgatgg
agcagaatca
aaaagctgca
ccgccgataa
tcggtgttgt
agactaacgt
ccgactcaca

atggtgctta

aatcatccca
cgaagatgct
cgacaaagaa
tgttttggac
cagagccgaa
cttggacttg
téaatctttg
aaacaagcag
gcagaccaat
caaaaagagg
gcctattaac
caatcagact
tatcgttget
ctacatttct
tagatatttg
aatgttggct
gaagatccaa
ctacagaaat
tcatttcatc
ttacagagat
gttgaaagaa

ccatattgcc

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3696



<220>
<223> AA Sequence of BEC67

<400> 3
Met Lys Ser

1
Gly

Leu
Thr
Arg
65

Tyr
Leu
Ile
Lys
Gln
145
Arg
Asn
val
Leu
Asp
225
Ala
Tyr
Lys
Lys
Lys
305
Phe
Tyr
Gly
Phe

Glu
385

Ala
Gln
Ile
50

Cys
Cys
Ala
Thr
Arg
130
Lys
Ala
Phe
Ile
Glu
210
Tyr
Thr
Thr
Ile
Thr
290
Ile
Lys
Ile
Ala
Asp

370
Gln

Thr
Glu
35

Ala
Tyr
Arg
Arg
Leu
115
Ser
Ser
Leu
Asn
Pro
195
Asp
Ser
Asn
Ala
Arg
275
Ser
Tyr
Tyr
Ala
Thr
355

Leu

Leu

Phe
Leu
20

Phe
Glu
Ser
Thr
Lys
100
Ser
Gln
Phe
Glu
Lys
180
Leu
Gly
Asp
Gly
Glu
260
Glu
Lys
Asp
Lys
Glu
340
Arg

Asn

Ala

Glu
5
Lys
Val
Ser
Glu
Asn
85
Ala
Ser
His
Leu
Asn
165
Thr
Ser
Glu
Leu
Gly
245
Gln
Leu
Gln
Asp
Pro
325
Asp
Ser
His

Asn

Asn
Glu
Asp
Leu
Ile
70

Gln
Arg
Leu
Ile
Lys
150
Ser
Phe
Asn
Glu
Val
230
Tyr
Lys
Lys
Ile
Arg
310
Ile
Glu
Pro

Tyr

Ser
390

Ser
Asp
Ile
Asn
55

Ile
Ile
Phe
Ser
Thr
135
Asp
Asp
Ser
Gly
Ser
215
Gly
Thr
Pro
Leu
Glu
295
Asn
Pro
Asp
Ala
Pro

375
Leu

Cys
Lys
Ser
40

Glu
Lys
Ala
Asp
Ser
120
Asn
Phe
Lys
Ile
Ala
200
Arg
Ser
Pro
His
Ile
280
Glu
Ile
Phe
Ala
His
360
Ile

Tyr

Gln
Lys
25

Tyr
Ile
Phe
val
Val
105
Lys
Tyr
Ser
Ala
Leu
185
Ile
His
Ile
Phe
val
265
Glu
Tyr
Ser
Leu
val
345
Asp
Lys

Thr

Ile
10

Lys
Lys
Glu
His
Tyr
90

Gly
His
Trp
Gln
His
170
Ala
Ser
Leu
Gly
Ala
250
Phe
Leu
Phe
val
val
330
Leu
Tyr
Val

Thr

Ser
Cys
Thr
Leu
Glu
75

Lys
Asp
Asn
Lys
Gln
155
Thr
Asn
Phe
Ile
Glu
235
Lys
Lys
Val
Ser
Ile
315
Lys
Lys
Ala
Ala

Val
395

Lys
Lys
Leu
Val
60

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

380
Thr

Thr
Ser
Lys
45

Lys
Trp
Trp
Asn
Tyr
125
Asn
Lys
Pro
val
Asn
205
Phe
Lys
Thr
Asp
Lys
285
Phe
Arg
Glu
Leu
Asn
365
Asp

Phe

Leu
His
30

Ser
Lys
Gly
Tyr
Ser
110
Gln
Ile
Gln
Asn
Asn
190
Ile
Ala
Asp
Leu
Ile
270
Leu
Asp
Thr
Leu
Asp
350
Glu
Tyr

Pro

Arg
15

Leu
Ser
Cys
Gln
Arg
95

Gln
Gly
Ala
Tyr
Leu
175
Glu
Ser
Leu
Ala
Asn
255
Asp
Lys
Lys
Gln
Ala
335
Ala
Asp
Ala

Lys

Phe
Glu
Ala
Glu
Ile
80

Gln
Leu
Leu
Arg
Lys
160
Ile
Ile
Lys
Asn
Ile
240
His
Ala
Asn
Phe
Cys
320
Lys
Ile
Val

Trp

Glu
400



Gln
Glu
Leu
Phe
Lys
465
Asn
Gly
Phe
Tyr
Lys
545
Thr
Arg
Ser
Gln
His
625
Ser
Tyr
Asp
Leu
Lys
705
Ser
Ile
Lys
Ala
Tyr
785
Gln

Asp

Cys
Pro
Ala
Ile
450
Ile
Asp
Phe
Arg
Thr
530
Thr
Lys
Tyr
Thr
val
610
Thr
Lys
Lys
Ser
Glu
690
Ser
Leu
Thr
Gln
Val
770
Gly

Asn

Glu

Glu
val
Val
435
Cys
Ser
Gly
Ile
Lys
515
Lys
Phe
Ile
Leu
Ile
595
Lys
Thr
Thr
Arg
Thr
675
Ser
Tyr
Val
Ser
Ile
755
Ser
Arg
Gly

Asp

Lys
Phe
420
Leu
Lys
Gln
Arg
Arg
500
Asp
Leu
Ala
Thr
Leu
580
Leu
Ser
Lys
Gly
Glu
660
Met
Cys
Ile
Glu
Lys
740
Phe
Tyr
Leu

Glu

Ala
820

Tyr
405
Lys
Glu
Ile
Phe
Gly
485
Gly
Lys
Thr
Glu
His
565
Ala
Asn
Leu
Lys
Phe
645
Gln
Ala
Asn
Leu
Gly
725
Glu
Glu
Arg
Gln
Phe

805
Gln

Leu
Phe
His
Asn
Glu
4790
His
Gly
Tyr
Glu
Leu
550
Phe
Asn
Lys
Thr
Gly
630
Asn
val
Lys
Ser
Gln
710
Gly
Arg
Gly
Thr
Phe
790
Ile

Lys

Lys
Tyr
Lys
Asn
455
Thr
Glu
Leu
Gly
Glu
535
Arg
Gly
Gly
Leu
Ser
615
Ala
Lys
Leu
Asn
Tyr
695
Lys
Cys
Lys
Ser
Pro
775
val

Asn

Glu

Asp
Ala
Asn
440
Thr
Tyr
Lys
Lys
Lys
520
Phe
Asp
Ile
Leu
Asp
600
Lys
Ile
Asn
val
Gln
680
Glu
His
Leu
Asp
Lys
760
Ile
Cys

Leu

Ala

Val
Asp
425
Asn
Phe
Lys
Tyr
Gly
505
Ile
Lys
Lys
Ile
Gln
585
Lys
Thr
Ser
Glu
Glu
665
Asn
Asp
Thr
Leu
Lys
745
Glu
Glu
Ala
Lys

Val
825

Phe
410
Leu
Leu
Glu
Lys
Thr
490
Arg
Lys
Asn
Phe
Ile
570
His
Ser
Leu
Pro
Ile
650
Tyr
Trp
Ile
Ile
Leu
730
Asn
Phe
Gly
Phe
Lys

810
Glu

Asp
Leu
Pro
Asn
Asp
475
Asp
Ile
Ser
Leu
Lys
555
Glu
Glu
Ser
Ile
Tyr
635
Glu
Val
Ala
Glu
Ser
715
Pro
Gln
Arg
Tyr
Asn
795
Gln

Glu

Cys
Tyr
Ser
Ile
460
Ile
Ser
Lys
Tyr
Ala
540
Glu
Asp
Gln
Glu
Lys
620
Ala
Lys
Lys
Glu
His
700
Lys
Ile
Phe
Leu
Pro
780
Cys
Ile

Phe

Glu
Ile
Asn
445
Val
Leu
Lys
Ala
Tyr
525
Ile
Lys
Lys
Ile
Phe
605
Leu
Asp
Asn
Asp
Phe
685
Glu
Gln
Ile
Ser
His
765
Val
Glu
Glu

Asn

Val
Arg
430
Gln
Leu
Ala
Arg
Gln
510
Glu
Thr
Asn
Asn
Asn
590
Ile
Ile
Phe
Trp
Cys
670
Gly
Ile
Ser
Asn
Lys
750
Pro
Gln
Ile

Asn

Lys
830

Ser
415
Lys
Glu
Pro
Trp
Glu
495
Lys
Asn
Tyr
Asn
Arg
575
His
Thr
Lys
His
Asp
655
Leu
Trp
Asp
Ile
Gln
735
Asp
Glu
Lys
Ile
Phe

815
Lys

Lys
Asn
Glu
Tyr
Ile
480
Leu
Met
Pro
Gly
Ile
560
Asp
Val
Tyr
Asn
Thr
640
Asn
Thr
Asp
Gln
Ala
720
Asp
Trp
Phe
Arg
Pro
800

Asn

Val



Ala
835
Lys

Asn His Leu Ser

Gly Leu Gln
850

Leu

Leu

Ile
865
Lys

Gly Asp Phe

Glu Ser
885
Ser

Arg Ser

Ile Leu Leu
900

Val

Asp
Val Leu
915
Asp

Lys Asp

Thr Pro Glu Glu

930
Lys Gln Leu Ser
945

Glu

Tyr

Gln Val Leu
965

Ile

Asp

Phe Lys Lys Arg
980
Ala Asp
995

Gly

Lys Tyr Leu
Gln
1010

Ile Glu

Leu Val Ile
Ile
1025

Asn

Leu Asp

Met Ile Ile
1045
Ser Leu
1060

Asp Gly

Gly

Ala Tyr Ile

Ser Gly Tyr
1075

Asp Phe

1090

Gln Phe

Val Lys Glu

Tyr Phe Glu

11e5

Ser Asp Asn Thr Val
1125

Asn Ile

1140

Val val

Asn Tyr Arg

Pro Phe Gly

1155

Cys Pro Val Cys Ser

1170

Leu Val Cys Lys Glu
1185

Arg Glu Asn Asn Ile

1205

Tyr His Ile Ala Leu Lys Ser Val Glu Asn Leu Ile Gln Met

1220

<210> 4
<211> 3696
<212> DNA

Asp
Ala
Glu
870
His
Asn
Gln
Ala
Ile
950
Asp
Glu
Pro
Ala
Ala
1030
val
Glu
Arg
Gln
Met
1110
Leu
Leu
His
Lys

Cys
1190

Glu
840
Leu

Lys Tyr Val val
Thr
855

Ile

Cys Val Leu
Glu
875

Gln

Tyr Lys Lys

Glu Thr
890
Glu

Trp His
Val
905
Thr

Leu Arg Thr

Leu Leu Val
920

Glu

Ser

Thr
935
Arg

Glu Asn Lys

Gln His
955
Glu

Lys Leu

Ile Asn
970
Ser

Leu Asn
Ile
985
Thr

Gly Leu Ser

Ile Asn Met
1000

Gly

Arg

Arg Asn Asn Gln

1015
Ala Asp Asn Leu Lys
1035
Ile Phe Ala

1050
Ser Arg Ala
1065

Pro Ser Thr

Asn Tyr
Asp Leu

Tyr Leu
1080

Gln Asn

1095

Gln Leu

Gln Met Leu

Leu Lys Lys
1115
Val Pro Ala
1130
Glu Glu Thr
1145
Asp Pro Lys

Arg Phe
Arg Leu

Phe Ile
1160
Thr Asn val Tyr Arg
1175
Gly Phe Arg Ser Asp
1195

Ile Gly Ile
845

Lys

Asp Arg
Asp
860
Phe

Arg Gly Lys

Val Glu
880
His

Arg Ala

Ala Glu Thr Arg

895
Thr Ile Glu Gly
910

Asn

Lys
Lys Lys
925
Lys

Arg Asp
Gln
940
Lys

Ile Lys Leu

Met Gln Thr Asn
960
Glu Glu
975

Gly

Pro Ser Asp

Phe Glu
999
Ile

Gly Gln

Glu Met
1005
Thr Glu Lys
1020

Gln Gly Ile

Ser Asp

Asn Lys

Val Ala
1040
Tyr Lys
1055

Ala Lys

Lys Tyr Ser

Tyr Gly Gly

1070

Ser Gln Asp Glu Asp

1085

Ala Gly
1100

Leu Gln

Leu Gly Thr

Lys Ile Gin
1120
Ser Ala Asp
1135
Lys Ser Lys
1150
Ser Lys Lys

Phe Arg
Lys Tyr

Phe Thr
1165
Asp Lys Asp Asp Ile
1180
Ser Gln Leu Lys Glu
1200

His Tyr Ile His Asn Gly Asp Asp Asn Gly Ala

1210

1225

1215
Lys
1230



<213> Artificial Sequence

<220>

<223> NT Sequence of BEC67 (Codon optimized

<400> 4

atgaagtcct tcgaaaactc ctgccaaatt

aaagaggata
tacaagacct
aaaaagtgcg
tactgtagaa
gccagattceg
aagcacaacg
aacattgcca
agagctttgg
accttctcca
atttcttttc
ttcgetctga
gctaccaatg
caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca
gatgaagatg
gattacgctc
gattacgcat
cagtgcgaga
aagttctacg
aacctgccat

gttctgccat

agaaaaagtg
tgaagtcatc
aaaggtgcta
ctaaccaaat
atgttggtga
tttaccaggg
gacaaaagtc
aaaattctga
ttttggccaa
caaacatctc
acgattactc
gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta
agcccattcc
ccgttttgaa
ataatgaaga
gggaacaatt
agtacttgaa
ccgacctgtt
ctaatcaaga

acaagatttc

caagtcccac
tgctaccatt
ctccgaaatt
tgcegtctac
tcaaaactct
tttgaagaga
tttcctgaag
taaggctcat
cttggttaac
caagttggaa
cgatttggtt
tccatttget
gaacgatatt
gaacaagacg
cgatgataga
atttttggtc
ggttttggat
tgtttttgac
ggctaactcc
ggatgttttt
gtacatcaga
ggaattcatc

tcaattcgaa

tctaagactt
ttggaattge
gctgaatcct
atcaagttcc
aaggactggt
caactgatca
tctcaacata
gatttctctc
accaagccaa
gaaattgtca
gatggtgaag
ggttctattg
aaggttacct
gatgccaaga
tccaagcaaa
aacatctcecg
aagcacgaat
gcaattggtg
ttgaatcact
ttgtacacta
gattgcgaag
aagaatttgg
tgcaagatta

acctacaaga

for S. Cerevisiae)

tgagattcgg
aagaattcgt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc
ttaccaacta
aacaattgaa
acctgattaa
tcccattgtce
aatccagaca
gtgaattgaa
tgaaccatta
tccgtgagtt
tcgaagagta
ttatcattag
tggctaagta
ctactagatc
acccaatcaa
ctgttacttt
tctccaaaga
ctgttttgga
acaacacctt

aggatatctt

tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc

ggctagaaag

cttatcttct
ctggaaggac
gcagtacaag
cttcaacaag
caacggtgct
tttgattgaa
ggatgctatt
cactgctgaa
gaagttgatt
cttttccaag
aacccaatgc
tatcgctgaa
tccagctcat
ggttgetttt
cccaaaagaa
accagttttt
gcacaagaac
cgagaacatc

ggcctggatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



aacgatggta
ggtggtctga
atcaagtcct
atcacctacg
accaagatca
gccaacggtt
aagtcatccg
ctgattaaga
tctaagaccg
caagtcttgg
aattgggctg
gaaatcgatc
tctttggttg
gaacgtaagg
gaattcagat
gtccaaaaaa
caaaatggtg
caaaaagaag
tacgttgtta
aagaggggta
aagagatctg
tctaacttga
acactggtca
aagattaagt
gaacaagatg

atcgagggct

accatgaggg

gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacctt
cccatttcegg
tgcaacacga
aattcatcac
atcataccac
gctttaacaa
ttgaatacgt
aatttggttg
agaagtctta
aaggtggttg
acaagaatca
tgcatccaga
gatacggtag
agttcatcaa
ccgtcgaaga
ttggtatcga
agattttggg
aatctcattg
gagttgaaac
agaagaacag
tgaagcagct
tcttggacct
tgatttcttc

aaatgatctc

aaagtacacc
caaggctcaa
cccatacact
cgctgaattg
tattatcatc
acaaatcaac
ctaccaagtt
caagaagggt
aaacgagatc
taaggattgc
ggatttggag
catcttgcaa
tttgttgttg
gttctccaag
attcgccgtt
attgcaattc
cttgaagaag
gttcaacaaa
cagaggcttg
tgactttgaa
ggaacatact
taccattgag
agatactcca
gtcctacatt
gatcaacaac
attcggtgaa

tgacttgcaa

gattctaaaa
aagatgttca
aagttgaccg
agagacaagt
gaagataaga
catgtctcca
aagtctttga
gcaatttctc
gaaaagaact
ttgaccgatt
tcttgtaact
aagcatacca
ccaattatca
gattggaagc
tcttacagaa
gtttgegett
cagatcgaga
aaggttaacc
aagcaattag
atctacaaaa
caagctgaaa
ggcaaaaagg
gatgaagaag
agaaagttgc
gaaccatctg
ggtcaaaagt

ggtgttattg

gagaattggg

gaaaagacaa
aagagttcaa
tcaaagaaaa
acagggacag
ccatcttgaa
cctctaagac
catatgctga
gggacaacta
ctaccatggc
cctacgaaga
tttccaagea
accaggacat
aaatcttcga
ctccaattga
ttaactgcga
acttcaacga
atgccttgtc
ctactttgtg
aagagttcgt
ccagacatat
tgttggttga
ctaccgaaga
aacacaagat
atgaagaatt
acgctgattt

ccagaggaaa

ttttattaga
gtacggtaag
gaacttggcc
gaacaacatc
atacttgttg
caagttggat
cctgatcaag
tttccatact
caagagagaa
taagaatcaa
tatcgaacac
atctattgct
cacctctaaa
aggttccaaa
aggttaccca
aatcatccca
cgaagatgct
cgacaaagaa
tgttttggac
cagagccgaa
cttggacttg
tcaatctttg
aaacaagcag
gcagaccaat
caaaaagagg
gcectattaac

caatcagact

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



gagaaaaaca agatcatcga attggatgct gccgacaatt tgaaacaagg tatcgttget 3120
aacatgatcg gtatcgttaa ctacattttc gccaagtact cctacaaggc ctacatttct 3180
ttagaagatt tgtccagagc ttacggtggt gcaaaatctg gttatgatgg tagatatttg 3240
ccatccacct ctcaagatga ggatgttgac tttaaagaac agcagaatca aatgttggct 3300
ggcttgggta cttaccaatt ttttgaaatg cagctgctga aaaagctgca gaagatccaa 3360
tctgataaca ccgttttgag atttgttcca gcttttagat ccgeccgataa ctacagaaat 3420
atcttgagat tggaagagac taagtacaag tctaagccat tcggtgttgt tcatttcatc 3480
gatccaaagt tcacatctaa gaagtgtcca gtttgctcta agactaacgt ttacagagat 3549
aaggatgaca tcctggtctg taaagaatgt ggttttaggt ccgactcaca gttgaaagaa 3600
agggaaaaca acatccacta catccacaat ggtgatgata atggtgctta ccatattgcc 3660
ttgaagtccg tcgaaaactt gattcagatg aagtaa 3696
<210> 5

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> RuvC I AA Sequence of BEC85, BEC67 and BEC10

<400> 5
Ile Gly Ile Asp Arg Gly Leu
1 5

<210> 6

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> RuvC II AA Sequence of BEC85, BEC67 and BEC10

<400> 6
Ile Ser Leu Glu Asp Leu Ser
1 5

<210> 7

<211> 7

<212> PRT

<213> Artificial Sequence



<220>

<223> RuvC II AA Sequence of BEC85, BEC67 and BEC10

<400>

7

His Asn Gly Asp Asp Asn Gly

1

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

<220>
<223>

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

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

<400>

5

8

19

DNA

Artificial Sequence

Stem-Loop Consensus Sequence

variation
1
/replace="a,c,g,t"

variation
11
/replace="a,c,g,t"

8

natttctact nttgtagat

<2106>
<211>
<212>
<213>

<220>
<223>

<400>

9

19

DNA

Artificial Sequence

BEC85 Stem-Loop Sequence

9

aatttctact gttgtagat

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

<220>
<223>

10

19

DNA

Artificial Sequence

BEC67 and BEC10 Stem-Loop Sequence

19

19



<400> 10
gatttctact

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

11
27
DNA

<220>
<223>

<400> 11

attgtagat

Artificial Sequence

Nuclear Localization Tag

atggctccca aaaagaaaag gaaggtg

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

12
582
DNA

<220>

<223> Tpil

<400> 12
gtttaaagat

atcctacgtt
tgcggtatca
aagattaccc
tttctggeat
caatcacaca
tgctaatgcea
gcagcataat
atatttttct
gcttaaatct
<210> 13

<211> 191
<212> DNA

Artificial Sequence

Promotor Sequence

tacggatatt
agtgtgagceg
ccctacttat
gttctaagac
ccagttttta
atgétctcgg
aaggagccta
ttaggagttt
ttttaattct

ataactacaa

taacttactt
ggatttaaac
tcccttegag
ttttcagett
atcttcagtg
ataccacctc
tatacctttg
agtgaacttg
aaatcaatct

aaaacacata

<213> Artificial Sequence

agaataatgc
tgtgaggacc
attatatcta
cctctattga
gcatgtgaga
ggttgaaact
gcteggetge
caacatttac
ttttcaattt

cataaactaa

catttttttg
ttaatacatt
ggaacccatc
tgttacacct
ttctccgaaa
gacaggtggt
tgtaacaggg
tattttccct
tttgtttgta

aa

agttataata
cagacacttc
aggttggtgg
ggacacccct
ttaattaaag
ttgttacgca
aatataaagg
tcttacgtaa

ttcttttett

19

27

60

120

180

240

300

360

420

480

549

582



220>

<223> Cpsl Terminator

<400> 13

gcgecaatgat tgaatagtca aagatttttt ttttttaatt tttttttttt aatttttttt

ttttttcata gaacttttta tttaaataaa tcacgtctat atatgtatca gtataacgta

aaaaaaaaaa caccgtcagt taaacaaaac ataaataaaa aaaaaaagaa gtgtcaaatc

aagtgtcaaa t

<210> 14
<211> 67
<212> DNA

<213> Artificial Sequence

<220>

<223> Em7 Promotor

<400> 14

gtgttgacaa ttaatcatcg gcatagtata tcggcatagt ataatacgac aaggtgagga

actaaac

<210> 15
<211> 514
<212> DNA

<213> Artificial Sequence

<220>

<223> CEN6 Centromere

<400> 15
ggtcctttte

taaattaaaa
gatgtaaaag
tctcaggtat
cctgtgattt
ttgtctaata
attttttttt

tacaaaacat

atcacgtgct ataaaaataa ttataattta

atagaaagta aaaaaagaaa ttaaagaaaa

actctagggg gatcgccaac aaatactacc

taatgccgaa ttgtttcatc ttgtctgtgt

tacattttac ttatcgttaa tcgaatgtat

aatatatatg taaagtacgc tttttgttga

cttcattccg taactcttct accttcttta

aaaaataaat aaacacagag taaattccca

aattttttaa
aatagttttt
ttttatcttyg
agaagaccac
atctatttaa
aattttttaa
tttactttct

aattattcca

tataaatata
gttttccgaa
ctcttectge
acacgaaaat
tctgettttce
acctttgttt
aaaatccaaa

tcattaaaag

60

120

180

191

60

67

60

120

180

240

300

360

420

480



atacgaggcg cgtgtaagtt acaggcaagc gatc

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

16
810
DNA

<220>
<223>

<400> 16
atgggtaagg

ttatatgggt
ttgtatggga
aatgatgtta
accatcaagc
ggcaaaacag
gcgetggeag
agcgatcgceg
gcgagtgatt
cataagcttt
aaccttattt
gcagaccgat
ttacagaaac
tttcatttga
<210>
<211>

<212>
<213>

17
412
DNA

<220>
<223>

<400> 17

aaaagactca
ataaatgggc
agcccgatge
cagatgagat
attttatccg
cattccaggt
tgttcctgeg
tatttcgect
ttgatgacga
tgccattcte
ttgacgaggg
accaggatct
ggctttttca

tgctcgatga

Artificial Sequence

kanMX Marker Gene

cgtttcgagg
tcgegataat
gccagagttg
ggtcagacta
tactcctgat
attagaagaa
ccggttgceat
cgctcaggeg
gcgtaatggce
accggattca
gaaattaata
tgccatccta
aaaatatggt

gtttttctaa

Artificial Sequence

Tefl Promotor Sequence

ccgegattaa
gtcgggcaat
tttctgaaac
aactggctga
gatgcatggt
tatcctgatt
tcgattecctg
caatcacgaa
tggcctgttg
gtcgtcactc
ggttgtattg
tggaactgcc

attgataatc

attccaacat
caggtgcgac
atggcaaagg
cggaatttat
tactcaccac
caggtgaaaa
tttgtaattg
tgaataacgg
aacaagtctg
atggtgattt
atgttggacg
tcggtgagtt

ctgatatgaa

ggatgctgat
aatctatcga
tagcgttgcec
gcctcttecg
tgegatcccec
tattgttgat
tccttttaac
tttggttgat
gaaagaaatg
ctcacttgat
agtcggaatc
ttctccttca

taaattgcag

gcccttagat tagattgecta tgetttcttt ctaatgagca agaagtaaaa aaagttgtaa

514

60

120

180

240

300

360

420

480

540

600

660

720

780

810

60



tagaacaaga aaaatgaaac tgaaacttga

tcaatgggag gtcatcgaaa gagaaaaaaa

cgtgataaaa atttttattg cctttttcga

ttcttttcca aacctttagt acgggtaatt

atttagtatg ctgtgcttgg gtgttttgaa

atctggaaga gtaaaaaagg agtagaaaca

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

18

281

DNA

Artificial Sequence

<220>
<223>

<400> 18
ctgcatctge ggatcctctt tgaaaagata

gaaattgaag
tcaaaaaaaa
cgaagaaaaa
aacgacaccc
gtggtacggc

ttttgaagct

SNR52 RNA Polymerase III Promotor

atgtatgatt

acagaaactt gatgttttct ttcgagtata tacaaggtga

caactctaga ttttgtagtg ccctcttggg
cctacaatgt tctgttcaaa agattttggt
atgtttcggc gttcgaaact tctccgcagt
<210>
<211>

<212>
<213>

19

20

DNA

Artificial Sequence

<220>
<223> SUP4 Terminator Sequence
<400> 19

tttttttgtt ttttatgtct

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

20
24
DNA
Artificial Sequence

<220>

ctagcggtaa
caaacgctgt

gaaagataaa

accgtttatt
aaattttcaa
gaaacgaggc
tagaggaaga
gatgcgegga

atggtgtgtg

atgctttcac
ttacatgtac
aggtgcgcat
agaagtgaaa

t

aacttaaata
gaaaaagaaa
ggtctetttt
aagaggggaa
gtccgagaaa

88.

tcatatttat
gtttgaagta
tttttcacac

gttggtgcgc

120

180

240

300

360

412

60

120

180

240

281

20



<223> BEC85, BEC67, BEC10, SuCmsl and SeqID63 Ade2 Spacer Sequence

<400> 20

gtgtaggaac atcaacatgc tcaa

<210e> 21
<211> 8269
<212> DNA

<213> Artificial Sequence

<220>

<223> CRISPR/BEC85 vector system

<400> 21

agcttgcaaa ttaaagcctt cgagegtccce

atgttacatg
gttcttaata
actccttcect
actaattaca
cgggecgegt
tcaaatgaaa
gtttctgtaa
atcggtctge
aaataaggtt
aaagcttatg
aatcactcgc
cgegateget
ctgccagcegce
ctgttttgec
gcttgatggt
taacatcatt
tcccatacaa

acccatataa

cgtacacgceg
ctaacataac
tttcggttag
tgatatcgac
cggacgtgtc
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgcea
cggaagaggc
ggcaacgcta
tcgatagatt

atcagcatcc

tctgtacaga
tataaaaaaa
agcggatgtg
aaaggaaaag
agtcctgetce
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgecat
gtcgcacctg

atgttggaat

aaaaccttct
aaaaaaagaa
taaataggga
g88gLgagesc

ggggacggat

ctcgcaattg
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac

ttaatcgegg

caagcaaggt
aaatttgaaa
cctagacttc
gtgaatgtaa
ctccgaggec
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt
gccattacgce
cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggce
attatcgcga

cctcgaaacg

tttcagtata
tataaataac
aggttgtcta
gcgtgacata
tcggacccegt
tcatcgagca
tgaaaaagcc
agatcctggt
ccctegtcaa
gagaatggca
tcgtcatcaa
aggcgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcggget
gcccatttat

tgagtctttt

24

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ccttacccat
atgattaatt
gaagtaaaaa
ccgtttatta
aattttcaag
aaacgaggcg
agaggaagaa
atgcgcggag
tgetgtgtes
gcgectegta
tatgttttgt
gaaaaaaaaa
ttattagaca
aaaatcacag
aatacctgag
tcttttacat
tttttaattt
tgaaaaggac
ctctttgaaa
tttctttcga
tagtgccctc
tcaaaagatt
aaacttctcc
atcaacatgc
ttaacttact
gggatttaaa

ttcecttcega

ggtttagttc
gtcaacaccg
aagttgtaat
acttaaatat
aaaaagaaac
gtctettttt
agagggeaaa
tccgagaaaa
gggatccgea
tcttttaatg
atttggattt
taaacaaagg
agaaaagcag
gattttcgtg
agcaggaaga
cttcggaaaa
atatatttat
ccatcgataa
agataatgta
gtatatacaa
ttgggctage
ttggtcaaac
gcagtgaaag
tcaatttttt
tagaataatg
ctgtgaggac

gattatatct

ctcaccttgt
cccttagatt
agaacaagaa
caatgggagsg
gtgataaaaa
tcttttccaa
tttagtatgc
tctggaagag
caaacgaagg
atggaataat
tagaaagtaa
tttaaaaaat
attaaataga
tgtggtcttce
gcaagataaa
caaaaactat
attaaaaaat
gctggtacceg
tgattatgct
ggtgattaca
ggtaaaggtg
gctgtagaag
ataaatgatc
tgttttttat
ccattttttt
cttaatacat

aggaacccat

cgtattatac
agattgctat
aaatgaaact
tcatcgaaag
tttttattge
acctttagta
tgtgettggg
taaaaaagga
tctcactgat
ttgggaattt
ataaagaagg
ttcaacaaaa
tatacattcg
tacacagaca
aggtagtatt
tttttcttta
ttaaattata
agctcggatc
ttcactcata
tgtacgtttg
cgcatttttt
tgaaagttgg
gaatttctac
gtctcctgea
gagttataat

tcagacactt

caggttggtg

tatgccgata
getttcttte
gaaacttgag
agaaaaaaat
ctttttcgac
cgggtaatta
tgttttgaag
gtagaaacat
cgecttgectg
actctgtgtt
tagaagagtt
agcgtacttt
attaacgata
agatgaaaca
tgttggegat
atttcttttt
attattttta
ccggtctgca
tttatacaga
aagtacaact
cacaccctac
tgecgcatgtt
tgttgtagat
ggtttaaaga
aatcctacgt
ctgcggtatc

gaagattacc

tactatgccg
taatgagcaa
aaattgaaga
caaaaaaaaa
gaagaaaaag
acgacaccct
tggtacggceg
tttgaagcta
taacttacac
tatttatttt
acggaatgaa
acatatatat
agtaaaatgt
attcggcatt
ccccctagag
ttactttcta
tagcacgtga
tctgeggatc
aacttgatgt
ctagattttg
aatgttctgt
tcggegttcg
gtgtaggaac
ttacggatat
tagtgtgagc
accctactta

cgttctaaga

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



cttttcagct
aatcttcagt
gataccacct
atataccttt
tagtgaactt
taaatcaatc
aaaaacacat
tcgaaaactc
agaaaaagtg
tgaagtcatc
aaaggtgcta
ctaaccaaat
atgttggtega
tttaccaggg
gacaaaagtc
aaaattctga
ttttggccaa
caaacatctc
acgattactc
gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta
agcccattcec
ccgttttgaa
ataatgaaga

gggaacaatt

tcctctattg
ggcatgtgag
cggttgaaac
ggctcggcetg
gcaacattta
tttttcaatt
acataaacta
ctgccaaatt
caagtcccac
tgctaccatt
ctccgaaatt
tgccgtctac
tcaaaactct
tttgaagaga
tttcctgaag
taaggctcat
cttggttaac
caagttggaa
cgatttggtt
tccatttgct
gaacgatatt
gaacaagacg
cgatgataga
atttttggtc
ggttttggat
tgtttttgac

ggctaactcc

atgttacacc
attctccgaa
tgacaggtgg
ctgtaacagg
ctattttccc
ttttgtttgt
aaaatggctc
tctaagactt
ttggaattgc
gctgaatcct
atcaagttcc
aaggactggt
caactgatca
tctcaacata
gatttctctc
accaagccaa
gaaattgtca
gatggtgaag
ggttctattg
aaggttacct
gatgccaaga
tccaagcaaa
aacatctccg
aagcacgaat
gcaattggtg
ttgaatcact

ttgtacacta

tggacacccc
attaattaaa
tttgttacgc
gaatataaag
ttcttacgta
attcttttct
ccaaaaagaa
tgagattcgg
aagaattcgt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc
ttaccaacta
aacaattgaa
acctgattaa
tcccattgtc
aatccagaca
gtgaattgaa
tgaaccatta
tcecgtgagtt
tcgaagagta
ttatcattag
tggctaagta
ctactagatc
acccaatcaa

ctgttacttt

ttttctggca
gcaatcacac
atgctaatgc
ggcagcataa
aatatttttc
tgcttaaatc
aaggaaggtg
tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc
ggctagaaag
cttatcttcet
ctggaaggac
gcagtacaag
cttcaacaag
caacggtgct
tttgattgaa
ggatgctatt
cactgctgaa
gaagttgatt
cttttccaag
aacccaatgce
tatcgctgaa
tccagctcat
ggttgetttt

CCCaaaagaa

tccagttttt
aatgctctcg
aaaggagcct
tttaggagtt
tttttaattc
tataactaca
atgaagtcct
aaagaggata
tacaagacct
aaaaagtgcg
tactgtagaa

gccagattcg

‘aagcacaacg

aacattgcca
agagctttgg
accttctcca
atttctttte
ttcgetcetga
gctaccaatg
caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca
gatgaagatg
gattacgctc

gattacgcat

cagtgcgaga

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



agtacttgaa
ccgacctgtt
ctaatcaaga
acaagatttc
gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacctt
cccatttcgg
tgcaacacga
aattcatcac
atcataccac
gctttaacaa
ttgaatacgt
aatttggttg
agaagtctta
aaggtggttg
acaagaatca
tgcatccaga
gatacggtag
agttcatcaa
ccgtcgaaga
ttggtatcga
agattttggg
aatctcattg
gagttgaaac

agaagaacag

ggatgttttt
gtacatcaga
ggaattcatc
tcaattcgaa
aaagtacacc
caaggctcaa
cccatacact
cgctgaattg
tattatcatc
acaaatcaac
ctaccaagtt
caagaagggt
aaacgagatc
taaggattgc
gaacttcgag
catcttgcaa
tttgttgttg
gttctccaag
attcgeegtt
attgcaattc
cttgaagaag
gttcaacaaa
cagaggcttg
tgactttgaa
ggaacatact
taccattgag

agatactcca

gattgcgaag
aagaatttgg
tgcaagatta
acctacaaga
gatgctaaac
aagatgttca
aagttgacca
agagacaagt
gaagataaga
catgtctcca
aagtctttga
gcaatttctc
gaaaagaact
ttgaccgatt
aagtgtaact
aagcatacca
ccaattatca
gattggaagc
tcttacagaa
gtttgegett
cagatcgaga
aaggttaacc
aagcaattag
atctacaaaa

caagctgaaa

ggcaaaaagg

gatgaagaag

tctccaaaga
ctgttttgga
acaacacctt
aggatatctt
aacagttggs
gaaaagacaa
acgaattcaa
tcaaagaaaa
acagggacag
ccatcttgaa
cctctaagac
catatgctga
gggacaacta
ctaccatggc
cctacgaaga
tttccaagca
accaggacat
aaatcttcga
ctccaattga
ttaactgcga
acttcaacga
atgccttgtce
ctactttgtg
aagagttcgt
ccagacatat
tgttggttga

ctaccgaaga

accagttttt
gcacaagaac
cgagaacatc
ggcctggatt
ttttattaga
gtacggtaag
gcaaatctct
gaacaacatc
atacttgttg
caagttggat
cctgatcaag
tttccatact
caagagagaa
taagaatcaa
tatcgaacac
atctattgct
cacctctaaa
aggttccaaa
aggttaccca
aatcatccca
cgaagatgct
cgacaaagaa
tgttttggac
cagagccgaa
cttggacttg
tcaatctttg

aaacaagcag

aagttctacg
aacctgccat
gttctgccat
aacgatggté
ggtggtctga
atcaagtcct
tctacctacg
accaagatca
gccaacggtt
aagtcatccg
ctgattaaga
tctaagaccg

caagtcttgg

aattgggctg

gaaatcgatc
tctttggttg
gaacgtaagg
gaattcagat
gtccaaaaaa
caaaatggtg
caaaaagaag
tacgttgtta
aagaggggta
aagagatctg
tctaacttga
acactggtca

aagattaagt

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



tgaagcagct
tcttggacct
tgatttcttc
aaatgatctc
agatcatcga
gtatcgttaa
tgtccagagce
ctcaagatga
cttaccaatt
ccgttttgag
tggaagagac
tcacatctaa
tcetggtetg
acatccacta
tcgaaaactt
aaagattttt
atttaaataa
ttaaacaaaa
attaatgaat
cctcgctcac
caaaggcggt
caaaaggcca
ggctccgecc
cgacaggact
ttccgaccect
tttctcatag

gctgtgtgcea

gtcctacatt
gatcaacaac
attcggtgaa
tgacttgcaa
attggatgct
ctacattttc
ttacggtggt
ggatgttgac
ttttgaaatg
atttgttcca
taagtacaag
gaagtgtcca
taaagaatgt
catccacaat
gattcagatg
tttttttaat
atcacgtcta
cataaataaa
cggccaacge
tgactcgetg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
geecgettacc
ctcacgetgt

Cgaacccccce

agaaagttgc
gaaccatctg
ggtcaaaagt
ggtgttattg
gccgacaatt
gccaagtact
gcaaaatctg
tttaaagaac
cagctgetga
gcttttagat
tctaagcecat
gtttgctcta
ggttttaggt
ggtgatgata
aagtaagcgg
tttttttttt
tatatgtatc
aaaaaaaaga
gcggegagag
cgeteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegtttc
ggatacctgt
aggtatctca

gttcagcccg

aacacaagat
atgaagaatt
acgctgattt
ccagaggaaa
tgaaacaagg
cctacaagge
gttatgatgg
agcagaatca
aaaagctgca
ccgecgataa
tcggtgttgt
agactaacgt
ccgactcaca
atggtgctta
ccgcaatgcc
taattttttt
agtataacgt
agtgtcaaat
gcggtttgeg
ttcggetgeg
caggegataa
aaaaggcecge
atcgacgctce
ccecctggaag
ccgectttet
gttcggtgta

accgctgegc

gcagaccaat
caaaaagagg
gcctattaac
caatcagact
tatcgttgct
ctacatttct
tagatatttg
aatgttggct
gaagatccaa
ctacagaaat
tcatttcatc
ttacagagat
gttgaaagaa
ccatattgcc
ggcgeaatga
tttttttcat
aaaaaaaaaa
caagtgtcaa
tattgggcegce
gcgageggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctccctegtg
ccctteggga
ggtcgttcge

cttatccggt

gaacaagatg
atcgagggct
accatgaggg
gagaaaaaca
aacatgatcg
ttagaagatt
ccatccacct
ggcttgggta
tctgataaca
atcttgagat
gatccaaagt
aaggatgaca
agggaaaaca
ttgaagtccg
ttgaatagtc
agaacttttt
acaccgtcag
atggccctgc
tcttecgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgectetectg
agegtggegc
tccaagetgg

aactatcgtc

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620



ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
.gctcaccggc
<2106>
<211>

<212>
<213>

22
8269
DNA

<220>
<223>

<400> 22
agcttgcaaa

atgttacatg
gttcttaata
actccttect
actaattaca
cgggecegegt
tcaaatgaaa
gtttctgtaa
atcggtctgce
aaataaggtt

aaagcttatg

cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt

ggagggctta

tccagattta

ttaaagcctt
cgtacacgeg
ctaacataac
tttcggttag
tgatatcgac
cggacgtgtc
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag

catttctttc

cacgacttat
ggcggtgcta
tttggtatct
tcecggecaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggec

tcagcaataa

Artificial Sequence

CRISPR/BEC67 vector system

cgagcgtccc
tctgtacaga
tataaaaaaa
agcggatgtg
aaaggaaaag
agtcctgcetce
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat

cagacttgtt

cgeccactgge
cagagttctt
gegctetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc

accagccagc

aaaaccttct
aaaaaaagaa

taaataggga

g8eg88agesc

ggggacggat

ctcgeaattg
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac

Ccaacaggcca

agcagccact
gaagtggtgg
gaagccagtt
tggtageggt
agaagatcct
aggegattttg
atgaagtttt
cttaatcagt
actccccegtc

aatgataccg

cggaaggec

caagcaaggt
aaatttgaaa
cctagacttc
gtgaatgtaa
ctccgaggec
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt

gccattacgce

ggtaacagga

cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa

cgagacccac

tttcagtata
tataaataac
aggttgtcta
gcgtgacata
tcggacccgt
tcatcgagca
tgaaaaagcc
agatcctggt
ccctegteaa
gagaatggca

tcgtcatcaa

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8269

60

120

180

240

300

360

420

480

540

600

660



aatcactcgc
cgecgatcgcet
ctgccagegce
ctgttttgcec
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
ccttacccat
atgattaatt
gaagtaaaaa
ccgtttatta
aattttcaag
aaacgaggcg
agaggaagaa
atgcgeggag
tggtgtgteg
gecgectegta
tatgttttgt
gaaaaaaaaa
ttattagaca
aaaatcacag
aatacctgag
tcttttacat
tttttaattt
tgaaaaggac

ctctttgaaa

atcaaccaaa
gttaaaagga

atcaacaata

ggggatcgca
cggaagagsgc
ggcaacgcta
tcgatagatt
atcagcatcc
gegtttagttc
gtcaacaccg
aagttgtaat
acttaaatat
2aaaaagaaac
gtetettttt

agaggggaaa

tccgagaaaa
gggatccgca
tcttttaatg
atttggattt
taaacaaagg
agaaaagcag
gattttcgtg
agcaggaaga
cttcggaaaa
atatatttat
ccatcgataa

agataatgta

ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgccat
gtcgcacctg
atgttggaat
ctcaccttgt
cccttagatt
agaacaagaa
caatgggagg
gtgataaaaa
tcttttccaa
tttagtatgce
tctggaagag
caaacgaagg
atggaataat
tagaaagtaa
tttaaaaaat
attaaataga
tgtggtcttc
gcaagataaa
caaaaactat
attaaaaaat
gctggtaccg

tgattatgct

ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac
ttaatcgegg
cgtattatac
agattgctat
aaatgaaact
tcatcgaaag
tttttattgc
acctttagta
tgtgettggs
taaaaaagga
tctcactgat
ttgggaattt
ataaagaagg
ttcaacaaaa
tatacattcg
tacacagaca
aggtagtatt
tttttcttta
ttaaattata
agctcggatc

ttcactcata

cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggc
attatcgcga
cctcgaaacg
tatgccgata
gctttettte
gaaacttgag
agaaaaaaat
ctttttcgac
cgggtaatta
tgttttgaag
gtagaaacat
cgettgectg
actctgtgtt
tagaagagtt
agcgtacttt
attaacgata
agatgaaaca
tgttggcgat
atttettttt
attattttta
ccggtetgea

tttatacaga

aggcgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcgggct
gcccatttat
tgagtctttt
tactatgccg
taatgagcaa
aaattgaaga
caaaaaaaaa
gaagaaaaag
acgacaccct
tggtacggceg
tttgaagcta
taacttacac
tatttatttt
acggaatgaa
acatatatat
agtaaaatgt
attcggcatt
ccccctagag
ttactttcta
tagcacgtga
tctgcggatc

aacttgatgt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

18060

1860

1920

1980

2040

2100

2160

2220

2280



tttctttcga
tagtgccectc
tcaaaagatt
aaacttctcc
atcaacatgc
ttaacttact
gggatttaaa
ttcecttega
cttttcagct
aatcttcagt
gataccacct
atataccttt
tagtgaactt
taaatcaatc
aaaaacacat
tcgaaaactc
agaaaaagtg
tgaagtcatc
aaaggtgcta
ctaaccaaat
atgttggtga
tttaccaggg
gacaaaagtc
aaaattctga
ttttggccaa
caaacatctc

acgattactc

gtatatacaa
ttgggctagce
ttggtcaaac
gcagtgaaag
tcaatttttt
tagaataatg
ctgtgaggac
gattatatct
tcctctattg
ggcatgtgag
cggttgaaac
ggcteggetg
gcaacattta
tttttcaatt
acataaacta
ctgccaaatt
caagtcccac
tgctaccatt
ctccgaaatt
tgccgtctac
tcaaaactct
ttfgaagaga
tttcctgaag
taaggctcat
cttggttaac
caagttggaa

cgatttggtt

ggtgattaca
ggtaaaggtsg
gctgtagaag
ataaatgatc
tgttttttat
ccattttttt
cttaatacat
aggaacccat
atgttacacc
attctccgaa
tgacaggtgg
ctgtaacagg
ctattttccc
ttttgtttgt
aaaatggctc
tctaagactt
ttggaattgce
gctgaatcct
atcaagttcc
aaggactggt
caactgatca
tctcaacata
gatttctctc
accaagccaa
gaaattgtca
gatggtgaag

ggttctattg

tgtacgtttg
cgcatttttt
tgaaagttgg
gaatttctac
gtctcctgea
gagttataat
tcagacactt
caggttggtg
tggacacccc
attaattaaa
tttgttacgc
gaatataaag
ttcttacgta
attcttttct
ccaaaaagaa
tgagattcgg
aagaattcgt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc
ttaccaacta
aacaattgaa
acctgattaa
tcccattgtce
aatccagaca

gtgaattgaa

aagtacaact
cacaccctac
tgcgeatgtt
tgttgtagat
ggtttaaaga
aatcctacgt
ctgeggtatc
gaagattacc
ttttctggca
gcaatcacac
atgctaatgc
ggcagcataa
aatatttttc
tgcttaaatc
aaggaaggtg
tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc
ggctagaaag
cttatcttct
ctggaaggac
gcagtacaag
cttcaacaag
caacggtgct
tttgattgaa

ggatgctatt

ctagattttg
aatgttctgt
tcggegttceg
gtgtaggaac
ttacggatat
tagtgtgagc
accctactta
cgttctaaga
tccagttttt
aatgctctcg
aaaggagcct
tttaggagtt
tttttaattc
tataactaca
atgaagtcct
aaagaggata
tacaagacct
aaaaagtgcg
tactgtagaa
gccagattcg
aagcacaacg
aacattgcca
agagctttgg
accttctcca
atttctttte
ttcgetctga

gctaccaatg

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta
agcccattcec
ccgttttgaa
ataatgaaga
gggaacaatt
agtacttgaa
ccgacctgtt
ctaatcaaga
acaagatttc
gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacctt
cccatttcgg
tgcaacacga
aattcatcac
atcataccac
gctttaacaa
ttgaatacgt
aatttggttg
agaagtctta
aaggtggttg
acaagaatca

tgcatccaga

tccatttgcet
gaacgatatt
gaacaagacg
cgatgataga
atttttggtc
ggttttggat
tgtttttgac
ggctaactcc
ggatgttttt
gtacatcaga
ggaattcatc
tcaattcgaa
aaagtacacc
caaggctcaa
cccatacact
cgetgaattg
tattatcatc
acaaatcaac
ctaccaagtt
caagaagggt
aaacgagatc
taaggattgc
ggatttggag
catcttgcaa
tttgttgttg
gttctccaag

attcgccgtt

aaggttacct
gatgccaaga
tccaagcaaa
aacatctccg
aagcacgaat
gcaattggtg
ttgaatcact
ttgtacacta
gattgcgaag
aagaatttgg
tgcaagatta
acctacaaga
gattctaaaa
aagafgttca
aagttgaccg
agagacaagt
gaagataaga
catgtctcca
aagtctttga
gcaatttctc
gaaaagaact
ttgaccgatt
tcttgtaact
aagcatacca
ccaattatca
gattggaagc

tcttacagaa

tgaaccatta
tccgtgagtt
tcgaagagta
ttatcattag
tggctaagta
ctactagatc
acccaatcaa
ctgttacttt
tctccaaaga
ctgttttgga
acaacacctt
aggatatctt
gagaattggg
gaaaagacaa
aagagttcaa

tcaaagaaaa

acagggacag

ccatcttgaa

cctctaagac
catatgctga
gggacaacta
ctaccatggc
cctacgaaga
tttccaagca
accaggacat
aaatcttcga

ctccaattga

cactgctgaa
gaagttgatt
cttttccaag
aacccaatgc
tatcgctgaa
tccagctcat
ggttgetttt
cccaaaagaa
accagttttt
gcacaagaac
cgagaacatc
ggcctggatt
ttttattaga
gtacggtaag
gaacttggcc
gaacaaéatc
atacttgttg
caagttggat
cctgatcaag
tttccatact
caagagagaa
taagaatcaa
tatcgaacac
atctattgct
cacctctaaa
aggttccaaa

aggttaccca

caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca
gatgaagatg
gattacgctc
gattacgcat
cagtgcgaga
aagttctacg
aacctgccat
gttctgecat
aacgatggta
ggtggtctga
atcaagtcct
atcacctacg
accaagatca
gccaacggtt
aagtcatccg
ctgattaaga
tctaagaccg
caagtcttgg
aattgggctg
gaaatcgatc
tctttggttg
gaacgtaagg
gaattcagat

gtccaaaaaa

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



gatacggtag
agttcatcaa
ccgtcgaaga
ttggtatcga
agattttggg
aatctcattg
gagttgaaac
agaagaacag
tgaagcagct
tcttggacct
tgatttcttc
aaatgatctc
agatcatcga
gtatcgttaa
tgtccagagce
ctcaagatga
cttaccaatt
ccgttttgag
tggaagagac
tcacatctaa
tcctggtcetg
acatccacta
tcgaaaactt
aaagattttt
atttaaataa
ttaaacaaaa

attaatgaat

attgcaattc
cttgaagaag
gttcaacaaa
cagaggcttg
tgactttgaa
ggaacatact
taccattgag
agatactcca
gtcctacatt
gatcaacaac
attcggtgaa
tgacttgcaa
attggatgct
ctacatttte
ttacggtggt
ggatgttgac
ttttgaaatg
atttgttcca
taagtacaag
gaagtgtcca
taaagaatgt
catccacaat
gattcagatg
tttttttaat
atcacgtcta
cataaataaa

cggccaacgc

gtttgcgett
cagatcgaga
aaggttaacc
aagcaattag
atctacaaaa

caagctgaaa

ggcaaaaagg
gatgaagaag
agaaagttgc
gaaccatctg
ggtcaaaagt
ggtgttattg
gccgacaatt
gccaagtact
gcaaaatctg
tttaaagaac
cagctgctga
gcttttagat
tctaagccat
gtttgctcta
ggttttaggt
ggtgatgata
aagtaagcgg
tttttttttt
tatatgtatc

daaaaaaaga

gcgggeagag

ttaactgcga
acttcaacga
atgccttgtc
ctactttgtg
aagagttcgt
ccagacatat
tgttggttga
ctaccgaaga
aacacaagat
atgaagaatt
acgctgattt
ccagaggaaa
tgaaacaagg
cctacaaggc
gttatgatgg
agcagaatca
aaaagctgca
ccgecgataa
tcggtgttet
agactaacgt
ccgactcaca
atggtgctta
ccgecaatgec
taattttttt
agtataacgt

agtgtcaaat

gcggtttgeg

aatcatccca
cgaagatgct
cgacaaagaa
tgttttggac
cagagccgaa
cttggacttg
tcaatctttg
aaacaagcag
gcagaccaat
caaaaagagg
gcctattaac
caatcagact
tatcgttget
ctacatttct
tagatatttg
aatgttggct
gaagatccaa
ctacagaaat
tcatttcatc
ttacagagat
gttgaaagaa
ccatattgcc
ggcgcaatga
tttttttcat
aaaaaaaaaa
caagtgtcaa

tattgggcegc

caaaatggtg
caaaaagaag
tacgttgtta
aagaggggta
aagagatctg
tctaacttga
acactggtca
aagattaagt
gaacaagatg
atcgagggct
accatgaggg
gagaaaaaca
aacatgatcg
ttagaagatt
ccatccacct
ggcttgggta
tctgataaca
atcttgagat
gatccaaagt
aaggatgaca
agggaaaaca
ttgaagtccg
ttgaatagtc
agaacttttt
acaccgtcag
atggccctge

tcttccgett

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



cctegeteac
caaaggcggt
caaaaggcca
ggctecgecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagegat
ctacgatacg
gctcaccggc
<210>
<211>

<212>
<213>

23
838
DNA

<220>
<223>

<400> 23

tgactcgetg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcttacc
ctcacgetgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt

ggagggctta

tccagattta

cgeteggtceg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttce
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggec

tcagcaataa

Artificial Sequence

ttcggetgeg
caggggataa
aaaaggccgce
atcgacgctc
cccctggaag
ccgectttct
gttcggtgta
accgcetgegce
cgccactggc
cagagttctt
gecgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgcetgce

accagccagc

gcgagcggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctcecctegtg
cccttcggga
ggtegttege
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtce

aatgataccg

cggaaggsc

tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgectctectg
agecgtggcegce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa

cgagacccac

Ade2 HDR-template for BEC85, BEC67, BEC10, SuCmsl and SeqlID63

ttgttgcatg gctacgaacc gggtaatact aagtgattga ctcttgetga ccttttatta

agaactaaat ggacaatatt atggagcatt tcatgtataa attggtgcgt aaaatcgttg

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8269

60

120



gatctctett
acaatcaagt
gattgttgag
tcctgccaaa
tgatatcgaa
aacatcccaa
atattcaaaa
aacaagccag
tgaagtcgag
tgattccgga
catttactaa
acccaattgt
<2106>
<211>

<212>
<213>

24
4107
DNA

<220>
<223>

<400> 24
atggacaaga

attactgatg
cactccatca
gctactagat
tacttgcaag
ttggaagagt
aacatcgttg
aagttggttg
atgattaagt

gttgacaagt

ctaagtacat
atggattcta
gcagcaaaca
éaaataagca
aaactagctg
attaaaaatt
agagcattta
tgagacgtcc
gactttggca
agctttggaa
agaattagca

agagactatc

agtactccat
agtacaaagt
aaaagaattt
tgaaaagaac
agatcttctc
ccttettggt
atgaagttgc
actctaccga
tcagaggtca

tgttcatcca

cctactataa
gaacagttgg
ggctcaacat
actccaatga
aaaaatgtga
tacccttctc
atcaaaaatg
ctattgaatg
tacgatggaa
gtactgaagg
gtcatgattg

cacaaggaca

Artificial Sequence

cggtttggat
tccatccaag
gattggtgcc
cgctagaaga
taacgaaatg
tgaagaggat
ttaccacgaa
taaggctgat
tttcttgatc

attggtccaa

caatcaagaa
tatattagga
taagacggta
ccacgttaat
tgtgctaacg
cagaaacaat
gtatagcagt
ttggaagaga
gaggtaactt
atcgtccttt
tgagatctgt

atatttgtga

Codon Optimized SpCas9 Sequence for S.

attggtacaa
aagttcaagg
ttgttgttcg
agatacacca
gccaaggttg
aagaaacacg
aagtacccaa
ttgagattga
gagggtgatt

acttacaacc

aaacaagaaa
gggggacaat
atactagatg
ggctectttt
attgagaatt
cagattgata
tacccaaagt
tttgggtttt
cgttgtaaag
gtacgccgaa
taacggttta

cttatgttat

cerevisiae

attctgttgg
ttttgggtaa
actctggtga
gaagaaagaa
atgattcatt
aaagacatcc
ctatctacca
tctatttggc
tgaatccaga

agttgttcga

atcggacaaa
tgggacgtat
ctgaaaattc
ccaatcctct
cttcaagtaa
caagacaaat
gttcctgtgg
ccattcgtct
aataaggaaa
aaatgggcac
gtgttttctt

gecgectgce

ttgggecgtt
cactgatagg
aactgctgaa
cagaatctgc
cttccacaga
aatcttcggt
tttgagaaag
tttggcccac
taactccgat

agaaaatcca

180

240

300

360

420

480

540

600

660

720

780

838

69

120

180

240

300

360

420

480

540

600



atcaatgcct
aggttggaaa
ttgatcgect
gatgctaagt
caaatcggtg
ttgttgtccg
atgatcaaaa
caacagttgc
ggttatattg
gaaaagatgg
aagcagagaa
gctattttga
gagaagatcc
agatttgctt
gttgttgata
aacctgccaa
tacaacgaat
tctggtgaac
gtcaagcaat
tccggtgttg
atcaaggaca
ttgactttga
cacttgtttg
agattgtcta
gactttttga
agcttgacct

catgaacata

ctggtgttga
acttgattgc
tgtetttggg
tgcaattgtc
atcaatacgc
atatcttgag
gatacgatga
cagaaaagta
atggtggtgc
atggtactga
ccttcgataa
gaaggcaaga
tgaccttcag
ggatgactag
agggtgcttc
acgaaaaggt
tgactaaggt
aaaagaaggc
tgaaagagga
aagatagatt
aggatttctt
ccttgttcga
atgataaggt
ggaaattgat
agtctgatgg
tcaaagaaga

ttgctaactt

tgctaaggct
tcaattgcca
tttgactcca
taaggatacc
tgatttgttt
agttaacacc
acaccaccaa
caaagaaatc
ttctcaagaa
agaactgttg
cggttctatt
ggatttctac
aattccatat
gaagtccgaa
tgctcaatcc
tttgccaaaa
taagtacgtc
tatcgtcgat
ctacttcaag
caacgcttcc
ggacaacgaa
ggatagggaa
catgaagcag
taacggtatc
cttcgccaat
tattcaaaag

ggctggttcc

attttgtcetg
ggtgaaaaga
aatttcaagt
tacgatgatg
ttggctgcta
gaaattacta
gacttgactt
ttcttcgacc
gagttctaca
gtcaagttga
ccacatcaaa
ccattcttga
tatgttggtc
gaaactatta
ttcattgaaa
cactctttgce
accgaaggta
ttgttgttca
aaaatcgagt
ttaggtactt
gaaaacgagg
atgatcgaag
ttgaagagaa
agggacaagc
agaaacttca
gcccaagttt

ccagctatta

ctagactgtc
agaatggttt
ccaacttcga
acttggataa
agaacttgtc
aggctccatt
tgttgaaagc
agtccaaaaa
agttcattaa
acagagaaga
tccacttggg
aggataacag
cattggccag
ctccatggaa
gaatgactaa
tgtacgaata
tgagaaaacc
agactaacag
gcttegattce
accatgacct
atatcttgga
aaaggttgaa
gaaggtatac
aatccggtaa
tgcaattgat

ccggtcaagg

agaaaggtat

taagtctaga
gttcggtaat
tttggctgaa
tttgttggcc
cgatgccatt
gtctgectct
tttggtcaga
tggttacgct
gcccatcttg
tttgttgaga
tgaattgcat
agaaaagatc
aggtaattét
cttcgaagag
cttcgacaag
cttcaccgtc
agcttttttg
aaaggttacc
cgttgaaatt
gttgaaaatc
ggatatcgtt
aacctacgct
tggttggest
gactattttg
ccacgatgac
tgattcttta

tttacaaacc

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gttaaggtgg

attgaaatgg
atgaagagaa
gttgaaaaca
gatatgtacg
atcgttccac
gataagaaca
aattattgga
accaaggctg
ttggttgaaa
accaagtacg
aagttggttt
taccatcatg
tatccaaagt
atgattgcca
aacatcatga
ccattgattg
gctaccgtta
caaactggtg
gccagaaaga
tactctgttt
aaagagttgt
tttttggaag
tactctttgt
caaaaaggta
cactacgaaa

caacataagc

tcgacgaatt
ctagagaaaa
ttgaagaggg
cccaattgca
tcgaccaaga
agtctttttt
gaggtaagtc
gacagttgct
aaagaggtgg
ctaggcaaat
acgaaaacga
ccgatttcag
ctcatgatgc
tggaatccga
agtccgaaca
atttcttcaa
agactaacgg
gaaaagtttt
gtttctccaa
aagattggga
tggttgttge
tgggtatcac
ccaagggtta
tcgaattgga
atgaattggc
agttgaaagg

actacttgga

ggtaaaagtt
tcagactacc
tatcaaagaa
gaacgaaaag
attggatatc
gaaggatgac
tgataacgtt
gaacgccaag
tttgtctgaa
caccaaacac
taagttgatc
aaaggacttc
ttacttgaat
gttcgtttac
agaaattggt
gaccgaaatc
tgagactggt
gtccatgcca
agaatccatc
cccaaaaaag
caaagtcgaa
gatcatggaa
caaagaagtc
aaacggtcgt
tctgeectcet
ttctccagaa

cgaaatcatc

atgggtagac
caaaagggtc
ttgggctccc
ctgtacttgt
aacagattgt
tccatcgata
ccatctgaag
ttgattactc
ttggacaaag
gttgcccaaa
agggaagtta
caattctaca
gectgttgttg
ggtgattaca
aaggctactg
actttggcca
gaaatagttt
caagttaaca
ttgccaaaaa
tatggcggtt
aagggtaaga
aggtcatctt
aaaaaggacc
aagagaatgt
aagtacgtta
gataacgagc

gaacagatct

ataagccaga
aaaagaactc
agattttgaa
actacttgca
ccgattacga
acaaggtctt
aggtcgtcaa
aaagaaagtt
caggtttcat
ttttggattc
aggtcatcac
aggtcaggga
gtactgectt
aggtttacga
ccaagtactt
acggtgaaat
gggataaggg
tcgtcaaaaa
gaaactccga
ttgattctec
gtaagaagtt
tcgaaaagaa
tgattatcaa
tggcttctgce
acttcttgta
aaaagcagtt

ctgaattctc

gaacatcgtt
cagagaaagg
agaacaccca
gaatggtaga
tgtcgatcat
gactagatcc
gaagatgaag
cgacaatttg
taagaggcaa
cagaatgaat
gttgaagtct
aatcaacaac
gattaagaag
cgtcagaaag
tttctactcc
tagaaaaagg
tagagatttc
gaccgaagtt
caaattgatc
aactgttgct
gaagtcagtc
tcctatcgac
gctgccaaag
tggtgaacta
cttggettct
gtttgtggaa

caagagggtt

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



attttggctg atgccaattt ggataaggtc ttgtctgctt acaacaagca cagagataag
ccaattagag aacaagccga aaacatcatt cacctgttca ctttgactaa tttgggtgct
ccagctgctt ttaagtactt cgatacaacc atcgacagaa agagatacac ctctaccaaa
gaagttttgg acgctacctt gatccatcaa tctattactg gtctgtacga aaccagaatc

gacttgtctc aattaggtgg tgattaa

<210> 25

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> SpCas9 Ade2 Spacer Sequence

<400> 25
attgggacgt atgattgttg

<210> 26

<211> 76

<212> DNA

<213> Artificial Sequence

220>
<223> SpCas9 sgRNA Sequence

<400> 26
gttttagagc tagaaatagc aagttaaaat aaggctagtc cgttatcaac ttgaaaaagt

ggcaccgagt cggtgc

<210> 27

<211> 8667

<212> DNA

<213> Artificial Sequence

<220>
<223> CRISPR/SpCas9 vector system

<400> 27
agcttgcaaa ttaaagcctt cgagcgtccc aaaaccttct caagcaaggt tttcagtata

atgttacatg cgtacacgcg tctgtacaga aaaaaaagaa aaatttgaaa tataaataac

3900

3960

4020

4080

4107

20

60

76

60

120



gttcttaata
actccttcect
actaattaca
cgggeegegt
tcaaatgaaa
gtttctgtaa
atcggtctgc
aaataaggtt
aaagcttatg
aatcactcgce
cgcgatcgct
ctgccagege
ctgttttgec
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
ccttacccat
atgattaatt
gaagtaaaaa
ccgtttatta
aattttcaag
aaacgaggceg
agaggaagaa
atgcgcggag
tggtgtgtesg

gcgectegta

ctaacataac
tttcggttag
tgatatcgac
cggacgtgtc
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgca
Ccggaagagsgc
ggcaacgcta
tcgatagatt
atcagcatcc
ggtttagttc
gtcaacaccg
aagttgtaat
acttaaatat
aaaaagaaac
gtctcttttt

agaggggaaa

tccgagaaaa

gggatccgcea

tcttttaatg

tataaaaaaa
agcggatgtg
aaaggaaaag
agtcctgctce
ttcatatcag
aactcaccga
cgtccaacét
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgecat
gtcgcacctg
atgttggaat
ctcaccttgt
cccttagatt
agaacaagaa
caatgggagg
gtgataaaaa
tcttttccaa
tttagtatgc
tctggaagag
caaacgaagg

atggaataat

taaataggga

gE88L8LaLLLC

ggggacggat

ctcgcaattg
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac
ttaatcgegg
cgtattatac
agattgctat
aaatgaaact
tcatcgaaag
tttttattgce
acctttagta
tgtgettggg
taaaaaagga
tctcactgat

ttgggaattt

cctagacttc
gtgaatgtaa
ctccgaggcec
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt
gccattacge
cgecctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggc
attatcgcga
cctcgaaacg
tatgccgata
getttettte
gaaacttgag
agaaaaaaat
ctttttcgac
cgggtaatta
tgttttgaag
gtagaaacat
cgettgectg

actctgtgtt

aggttgtcta
gcgtgacata
tcggacccgt
tcatcgagca
tgaaaaagcc
agatcctggt
ccctecgtcaa
gagaatggca
tcgtcatcaa
aggcgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatecgggct
gceccatttat
tgagtctttt
tactatgecg
taatgagcaa
aaattgaaga
caaaaaaaaa
gaagaaaaag
acgacaccct
tggtacggeg
tttgaagcta
taacttacac

tatttatttt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1386

1440

1500

1560

1620

1680

1740



tatgttttgt
gaaaaaaaaa
ttattagaca
aaaatcacag
aatacctgag
tcttttacat
tttttaattt
ctctttgaaa
tttctttcga
tagtgccectce
tcaaaagatt
aaacttctcec
atttttttgt
aataatgcca
tgaggacctt
tatatctagg
tctattgatg
atgtgagatt
ttgaaactga
tcggetgcetg
acatttacta
ttcaattttt
taaactaaaa
tttggatatt
atccaagaag

tggtgecttg

atttggattt
taaacaaagg
agaaaagcag
gattttcgtg
agcaggaaga
cttcggaaaa
atatatttat
ccatcgataa
agataatgta
gtatatacaa
ttgggctagce
ttggtcaaac
gcagtgaaag
tttttatgtc
tttttttgag
aatacattca
aacccatcag
ttacacctgg
ctccgaaatt
caggtggttt
taacagggaa
ttttcccttc
tgtttgtatt
atggctccca
ggtacaaatt
ttcaaggttt

ttgttcgact

tagaaagtaa
tttaaaaaat
attaaataga
tgtggtcttc
gcaagataaa
caaaaactat
attaaaaaat
gctggtaccg
tgattatgct
ggtgattaca
ggtaaaggtg
gctgtagaag
ataaatgatc
tcctgcaggt
ttataataat
gacacttctg
gttggtggaa
acaccccttt
aattaaagca
gttacgcatg
tataaagggc
ttacgtaaat
cttttcttgce
aaaagaaaag
ctgttggttg
fgggtaacac

ctggtgaaac

ataaagaagg
ttcaacaaaa
tatacattcg
tacacagaca
aggtagtatt
tttttcttta
ttaaattata
agctcggatc
ttcactcata
tgtacgtttg
cgeatttttt
tgaaagttgg
cgagacgagt
ttaaagatta
cctacgttag
cggtatcacc
gattacccgt
tctggeatcc
atcacacaat
ctaatgcaaa
agcataattt
atttttettt
ttaaatctat
gaaggtgatg
ggcecgttatt
tgataggcac

tgctgaaget

tagaagagtt
agcgtacttt
attaacgata
agatgaaaca
tgttggegat
atttcttttt
attattttta
ccggtctgcea
tttatacaga
aagtacaact
cacaccctac
tgcgcatgtt
ctcggaagct
cggatattta
tgtgagcges
ctacttattc
tctaagactt
agtttttaat
tctctcggat
ggagcctata
aggagtttag
ttaattctaa
aactacaaaa
gacaagaagt
actgatgagt
tccatcaaaa

actagattga

acggaatgaa
acatatatat
agtaaaatgt
attcggcatt
ccccctagag
ttactttcta
tagcacgtga
tctgecggatc
aacttgatgt
ctagattttg
aatgttctgt
tcggecgttcg
caaacgtctc
acttacttag
atttaaactg
ccttcgagat
ttcagcttcc
cttcagtgge
accacctcgg
tacctttggce
tgaacttgca
atcaatcttt
aacacataca
actccatcegg
acaaagttcc
agaatttgat

aaagaaccgc

1800
1860
1920
1980
2049
2100
2160
2220
2280
2340
2400
2469
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300

3360



tagaagaaga
cgaaatggcc
agaggataag
ccacgaaaag
ggctgatttg
cttgatcgag
ggtccaaact
taaggctatt
attgccaggt
gactccaaat
ggatacctac
tttgtttttg
taacaccgaa
ccaccaagac
agaaatcttc
tcaagaagag
actgttggtc
ttctattcca
tttctaccca
tccatattat
gtccgaagaa
tcaatccttc
gccaaaacac
gtacgtcacc
cgtcgatttg
cttcaagaaa

cgcttectta

tacaccagaa
aaggttgatg
aaacacgaaa
tacccaacta
agattgatct
ggtgatttga
tacaaccagt
ttgtctgeta
gaaaagaaga
ttcaagtcca
gatgatgact
gctgctaaga
attactaagg
ttgactttgt
ttcgaccagt
ttctacaagt
aagttgaaca
catcaaatcc
ttcttgaagg
gttggtccat
actattactc
attgaaagaa
tectttgetgt
gaaggtatga
ttgttcaaga
atcgagtgct

ggtacttacc

gaaagaacag
attcattctt
gacatccaat
tctaccattt
atttggecttt
atccagataa
tgttcgaaga
gactgtctaa
atggtttgtt
acttcgattt
tggataattt
acttgtccga
ctccattgtc
tgaaagcttt
ccaaaaatgg
tcattaagcc
gagaagattt
acttgggtga
ataacagaga
tggccagagg
catggaactt
tgactaactt
acgaatactt
gaaaaccagc
ctaacagaaa
tcgattcegt

atgacctgtt

aatctgctac
ccacagattg
cttcggtaac
gagaaagaag
ggcccacatg
ctccgatgtt
aaatccaatc
gtctagaagg
cggtaatttg
ggctgaagat
gttggcccaa
tgccattttg
tgcctctatg
ggtcagacaa
ttacgctggt
catcttggaa
gttgagaaag
attgcatgct
aaagatcgag
taattctaga
cgaagaggtt
cgacaagaac
caccgtctac
ttttttgtcet
ggttaccgtc
tgaaatttcc

gaaaatcatc

ttgcaagaga
gaagagtcct
atcgttgatg
ttggttgact
attaagttca
gacaagttgt
aatgcctctg
ttggaaaact
atcgccttgt
gctaagttgce
atcggtgatc
ttgtccgata
atcaaaagat
cagttgccag
tatattgatg
aagatggatg
cagagaacct
attttgagaa
aagatcctga
tttgcttgga
gttgataagg
ctgccaaacg
aacgaattga
ggtgaacaaa
aagcaattga
ggtgttgaag

aaggacaagg

tcttctctaa
tettggttga
aagttgctta
ctaccgataa
gaggtcattt
tcatccaatt
gtgttgatgc
tgattgctca
ctttgggttt
aattgtctaa
aatacgctga
tcttgagagt
acgatgaaca
aaaagtacaa
gtggtgcttc
gtactgaaga
tcgataacgg
ggcaagagga
ccttcagaat
tgactaggaa
gtgcttetge
aaaaggtttt
ctaaggttaa
agaaggctat
aagaggacta
atagattcaa

atttcttgga

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
486é
4860
4920

4980



caacgaagaa
tagggaaatg
gaagcagttg
cggtatcagg
cgccaataga
tcaaaaggcc
tggttcccca
aaaagttatg
gactacccaa
caaagaattg
cgaaaagctg
ggatatcaac
ggatgactcc
taacgttcca
cgccaagttg
gtctgaattg
caaacacgtt
gttgafcagg
ggacttccaa
cttgaatgct
cgtttacggt
aattggtaag
cgaaatcact
gactggtgaa
catgccacaa
atccatcttg

aaaaaagtat

aacgaggata
atcgaagaaa
aagagaagaa
gacaagcaat
aacttcatgc
caagtttccg
gctattaaga
ggtagacata
aagggtcaaa
ggctcccaga
tacttgtact
agattgtccg
atcgataaca
tctgaagagg
attactcaaa
gacaaagcag
gcccaaattt
gaagttaagg
ttctacaagg
gttgttggta
gattacaagg
gctactgceca
ttggccaacg
atagtttggg
gttaacatcg

CCaaaaagaa

ggecggttttg

tcttggagga
ggttgaaaac
ggtatactgg
ccggtaagac
aattgatcca
gtcaaggtga
aaggtatttt
agccagagaa
agaactccag
ttttgaaaga
acttgcagaa
attacgatgt
aggtcttgac
tcgtcaagaa
gaaagttcga
gtttcattaa
tggattccag
tcatcacgtt
tcagggaaat
ctgecttgat
tttacgacgt
agtacttttt
gtgaaattag
ataagggtag
tcaaaaagac
actccgacaa

attctccaac

tatcgttttg
ctacgctcac
ttggggtaga
tattttggac
cgatgacagc
ttctttacat
acaaaccgtt
catcgttatt
agaaaggatg
acacccagtt
tggtagagat
cgatcatatc
tagatccgat
gatgaagaat
caatttgacc
gaggcaattg
aatgaatacc
gaagtctaag
caacaactac
taagaagtat
cagaaagatg
ctactccaac
aaaaaggcca
agatttcgct
cgaagttcaa
attgatcgcc

tgttgcttac

actttgacct
ttgtttgatg
ttgtctagga
tttttgaagt
ttgaccttca
gaacatattg
aaggtggtcg
gaaatggcta
aagagaattg
gaaaacaccc
atgtacgtcg
gttccacagt
aagaacagag
tattggagac
aaggctgaaa
gttgaaacta
aagtacgacg
ttggtttceg
catcatgctc
ccaaagttgg
attgccaagt
atcatgaatt
ttgattgaga
accgttagaa
actggtgegtt
agaaagaaag

tctgttttgg

tgttcgagga
ataaggtcat
aattgattaa
ctgatggctt
aagaagatat
ctaacttggc
acgaattggt
gagaaaatca
aagagggtat
aattgcagaa
accaagaatt
cttttttgaa
gtaagtctga
agttgctgaa
gaggtggttt
ggcaaatcac
aaaacgataa
atttcagaaa
atgatgctta
aatccgagtt
ccgaacaaga
tcttcaagac
ctaacggtga
aagttttgtc
tctccaaaga
attgggaccc

ttgttgccaa

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600



agtcgaaaag
catggaaagg
agaagtcaaa
cggtcgtaag
gccctctaag
tccagaagat
aatcatcgaa
taaggtcttg
catcattcac
tacaaccatc
ccatcaatct
ttaagcggcce
ttttttttta
tatgtatcag
aaaaaagaag
gggeagagsc
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggegtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca

tggtatctgce

ggtaagagta
tcatctttcg
aaggacctga
agaatgttgg
tacgttaact
aacgagcaaa
cagatctctg
tctgcttaca
ctgttcactt
gacagaaaga
attactggtc
gcaatgccegg
attttttttt
tataacgtaa
tgtcaaatca
ggtttgcgta
cggctgeggc
ggggataacg
aaggccgegt
cgacgctcaa
cctggaagct
gecectttctcec
tcggtgtagg
cgetgegect
ccactggcag
gagttcttga

gctctgetga

agaagttgaa
aaaagaatcc
ttatcaagct
cttctgectgg
tcttgtactt
agcagttgtt
aattctccaa
acaagcacag
tgactaattt
gatacacctc
tgtacgaaac
cgcaatgatt
tttttcatag
aaaaaaaaac
agtgtcaaat
ttgggegcetc
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttegetce
tatccggtaa
cagccactgg
agtggtggcc

agccagttac

gtcagtcaaa
tatcgacttt
gccaaagtac
tgaactacaa
ggcttctcac
tgtggaacaa
gagggttatt
agataagcca
gggtgctcca
taccaaagaa
cagaatcgac
gaatagtcaa
aactttttat
accgtcagtt
ggcecctgeat
ttccgettec
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggegett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc

cttcggaaaa

gagttgttgg
ttggaagcca
tctttgtteg
aaaggtaatg
tacgaaaagt
cataagcact
ttggctgatg
attagagaac
gctgctttta
gttttggacg
ttgtctcaat
agattttttt
ttaaataaat
aaacaaaaca
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctcegecccce
acaggactat
ccgaccctge
tctcataget
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa

agagttggta

gtatcacgat
agggttacaa
aattggaaaa
aattggctct
tgaaaggttc
acttggacga
ccaatttgga
aagccgaaaa
agtacttcga
ctaccttgat
taggtggtga
tttttaattt
cacgtctata
taaataaaaa
gccaacgege
actcgctgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt

gctettgatce

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggcccc
agcaataaac
<210>
<211>

<212>
<213>

28
832
DNA

<220>

<223> Ade2

<400> 28
tctttacaac

gaaaacccaa
cactttgggt
gtatcaatct
gattctttag
cagctagttt
tgcttatttg
tgtttgetgt
ccgattttcet
attttacgca
aaaggtcagc
atttgtcagc
tgttaaagat

atatctctta

accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgcctgac
agtgctgcaa

cagccagecg

gtagecggteg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tccecegtegt
tgataccgcg

gaagggc

Artificial Sequence

tttttttgtt
gatcttttct
catgagatta
atcaatctaa
ggcacctatc
gtagataact

agacccacgc

HDR-template for SpCas9

gaagttacct cttccatcgt atgccaaagt

atctcttcca
aactgctata
gattgtttct
tgtaggaaca
ttcgatatca
tttggcagga
cccectecta
tgtttttett
ccaatttata
aagagtcaat
atagctgtaa
gtcagtgtta

aattttatct

acattcaata
ccatttttga
ggagaagggt
tcaacatgct
agaggattgg
gaattttcag
atataccaac
gattgttata
catgaaatgc
cacttagtat
taatcaatca
tgttggtgtt

gtctttgatt

gggacgtctc
ttaaatgctc
aaatttttaa
caatctcaat
aaaaggagcc
catctagtat
tgttctagaa
gtaggatgta
tccataatat
tacccggttc
tgacgtaaga
acaaaattct

cttttaagaa

tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct

acgatacggg

tcaccggctc

cctegacttce
actggcttgt
tttttgaata
tttgggatgt
cgttagcaca
attaacgtgg
taccgtctta
tccatacttg
cttagaagag
tgtccattta
gtagccatge
aatgtatcat
cggcttctca

aagttatgta

agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctatttcg
agggcttacc

cagatttatc

aagacgaatg
tccacaggaa
tatttgtcett
tttacttgaa
tcacattttt
tcattggagt
atgttgagcc
attgttttgt
agatccaacg
gttcttaata
aacaagagtc
aattaaaagt
ctaatattta

tt

8280

8340

8400

8460

8520

8580

8640

8667

60

120

180

240

300

360

420

480

540

600

660

720

780

832



<210> 29
<211> 12
<212> PR

<213>

<220>

<223>

<400> 29

Met
1
Gly
Leu
Thr
Arg
65
Tyr
Leu
Ile
Lys
Gln
145
Arg
Asn
val
Leu
Asp
225
Ala
Tyr
Lys
Lys
Lys

305
Phe

Lys
Ala
Gln
Ile
50

Cys
Cys
Ala
Thr
Arg
130
Lys
Ala
Phe
Ile
Glu
210
Tyr
Thr
Thr
Ile
Thr
290
Ile

Lys

31
T

Ser
Thr
Glu
35

Ala
Tyr
Arg
Arg
Leu
115
Ser
Ser
Leu
Asn
Pro
195
Asp
Ser
Asn
Ala
Arg
275
Ser

Tyr

Tyr

Phe
Leu
20

Phe
Glu
Ser
Thr
Lys
100
Ser
Gln
Phe
Glu
Lys
180
Leu
Gly
Asp
Gly
Glu
260
Glu
Lys
Asp

Lys

Glu
5
Lys
val
Ser
Glu
Asn
85
Ala
Ser
His
Leu
Asn
165
Thr
Ser
Glu
Leu
Gly
245
Gln
Leu
Gln
Asp

Pro
325

Asn
Glu
Asp
Leu
Ile
70

Gln
Arg
Leu
Ile
Lys
150
Ser
Phe
Asn
Glu
Val
230
Tyr
Lys
Lys
Ile
Arg

310
Ile

Artificial Sequence

AA Sequence of BEC10

Ser
Asp
Ile
Asn
55

Ile
Ile
Phe
Ser
Thr
135
Asp
Asp
Ser
Gly
Ser
215
Gly
Thr
Pro
Leu
Glu
295

Asn

Pro

Cys
Lys
Ser
40

Glu
Lys
Ala
Asp
Ser
120
Asn
Phe
Lys
Ile
Ala
200
Arg
Ser
Pro
His
Ile
280
Glu
Ile

Phe

Gln
Lys
25

Tyr
Ile
Phe
val
val
105
Lys
Tyr
Ser
Ala
Leu
185
Ile
His
Ile
Phe
Vval
265
Glu
Tyr

Ser

Leu

Ile
10

Lys
Lys
Glu
His
Tyr
99

Gly
His
Trp
Gln
His
170
Ala
Ser
Leu
Gly
Ala
250
Phe
Leu
Phe
val

Val
330

Ser
Cys
Thr
Leu
Glu
75

Lys
Asp
Asn
Lys
Gln
155
Thr
Asn
Phe
Ile
Glu
235
Lys
Lys
Val
Ser
Ile

315
Lys

Lys
Lys
Leu
Val
60

Ala
Asp
Gln
val
Asp
140
Leu
Lys
Leu
Pro
Glu
220
Leu
Val
Asn
Glu
Lys
300
Ile

His

Thr
Ser
Lys
45

Lys
Trp
Trp
Asn
Tyr
125
Asn
Lys
Pro
val
Asn
205
Phe
Lys
Thr
Asp
Lys
285
Phe
Arg

Glu

Leu
His
30

Ser
Lys
Gly
Tyr
Ser
110
Gln
Ile
Gln
Asn
Asn
190
Ile
Ala
Asp
Leu
Ile
270
Leu
Asp
Thr

Leu

Arg
15

Leu
Ser
Cys
Gln
Arg
95

Gln
Gly
Ala
Tyr
Leu
175
Glu
Ser
Leu
Ala
Asn
255
Asp
Lys
Lys
Gln

Ala
335

Phe
Glu
Ala
Glu
Ile
80

Gln
Leu
Leu
Arg
Lys
160
Ile
Ile
Lys
Asn
Ile
240
His
Ala
Asn
Phe
Cys

320
Lys



Tyr
Gly
Phe
Glu
385
Gln
Glu
Leu
Phe
Lys
465
Asn
Gly
Phe
Tyr
Lys

545
Thr

Arg

Glu
Gln
His
625
Ser
Tyr
Asp
Phe
Lys
705
Ser

Ile

Lys

Ile
Ala
Asp
370
Gln
Cys
Pro
Ala
Ile
459
Ile
Asp
Phe
Arg
Thr
530
Thr
Lys
Tyr
Ala
Val
610
Thr
Lys
Lys
Ser
Glu
690
Ser
Leu

Thr

Gln

Ala
Thr
355
Leu
Leu
Glu
Val
Val
435
Cys
Lys
Gly
Ile
Lys
515
Lys
Phe
Ile
Leu
Ile
595
Lys
Thr
Ile
Arg
Thr
675
Lys
Tyr
Val

Ser

Ile
755

Glu
340
Arg
Asn
Ala
Lys
Phe
420
Leu
Lys
Glu
Arg
Arg
500
Asp
Leu
Ala
Thr
Leu
580
Leu
Ser
Lys
His
Glu
660
Met
Cys
Ile
Glu
Gln

740
Phe

Asp
Ser
His
Asn
Tyr
405
Lys
Glu
Ile
Phe
Gly
485
Gly
Lys
Thr
Glu
His
565
Ala
Gly
Leu
Lys
Val
645
Gln
Ala
Asn
Leu
Gly
725
Gly

Glu

Glu
Pro
Tyr
Gly
390
Leu
Phe
His
Asn
Glu
470
His
Gly
Tyr
Asn
Leu
550
Phe
Asn
Lys
Thr
Gly
630
Asp
val
Lys
Ser
Gln
710
Gly
Arg

Gly

Asp
Ala
Pro
375
Val
Lys
Tyr
Lys
Asn
455
Thr
Glu
Leu
Gly
Glu
535
Arg
Gly
Gly
Leu
Ser
615
Ala
Trp
Leu
Asn
Tyr
695
Lys
Cys
Lys

Ser

Ala
His
360
Ile
Tyr
Asp
Ala
Asn
440
Thr
Tyr
Lys
Lys
Lys
520
Phe
Asp
Ile
Leu
Asn
600
Lys
Ile
Thr
Leu
Gln
680
Glu
His
Leu

Asp

Lys
7690

Val
345
Asp
Lys
Thr
Val
Asp
425
Asn
Phe
Lys
Tyr
Gly
505
Ile
Lys
Lys
Ile
Gln
585
Thr
Thr
Ser
Lys
Gln
665
Asn
Asp
Thr
Leu
Lys

745
Glu

Leu
Tyr
val
Thr
Phe
410
Leu
Leu
Glu
Lys
Thr
490
Arg
Lys
Gln
Phe
Ile
5790
His
Ser
Leu
Pro
Ile
650
Tyr
Trp
Ile
Ile
Leu
730

Asn

Phe

Lys
Ala
Ala
Val
395
Asp
Leu
Pro
Asn
Asp
475
Asp
Ile
Ser
Ile
Lys
555
Glu
Glu
Ser
Ile
Tyr
635
Lys
val
Ala
Glu
Ser
715
Pro

Gln

Arg

Val
His
Phe
380
Thr
Cys
Tyr
Ser
Ile
460
Ile
Ala
Lys
Tyr
Ser

540
Glu

Asp

Gln
Glu
Lys
620
Ala
Lys
Lys
Glu
His
700
Lys
Ile
Phe

Leu

Leu
Asn
365
Asp
Phe
Glu
Ile
Asn
445
Val
Leu
Lys
Ala
Tyr
525
Ser
Lys
Asn
Ile
Phe
605
Leu
Asp
Glu
Asp
Phe
685
Glu
Gln
Ile

Ser

His
765

Asp
350
Glu
Tyr
Pro
Val
Arg
430
Gln
Leu
Ala
Gln
Gln
510
Glu
Thr
Asn
Asn
Asn
590
Ile
Ile
Phe
Trp
Cys
670
Gly
Ile
Ser
Asn
Lys

759
Pro

Ala
Asp
Ala
Lys
Ser
415
Lys
Glu
Pro
Trp
Gln
495
Lys
Asn
Tyr
Asn
Lys
575
His
Thr
Lys
His
Asp
655
Leu
Trp
Asp
Ile
Gln
735
Asp

Glu

Ile
Val
Trp
Glu
400
Lys
Asn
Glu
Tyr
Ile
480
Leu
Met
Pro
Gly
Ile
560
Asp
Val
Tyr
Asn
Thr
640
Asn
Thr
Asn
Gln
Ala
720
Asp
Trp

Phe



Ala
Tyr
785
Gln
Asp
Asn
Gly
Ile
865
Lys
Ile
Lys
Thr
Lys
945
Glu
Phe
Lys
Leu
Ile
1025

Asn

Ala

val Ser
770

Gly Arg
Asn Gly
Glu Asp

His Ala
835

Leu Lys

850

Leu Gly

Arg Ser
Leu Asp
Val Leu
915
Pro Asp
930
Gln Leu
Gln Asp
Lys Lys
Tyr Ala
995
Gln Gly

1010
Ile Glu

Met Ile

Tyr Ile

Tyr
Leu
Glu
Ala
820
Leu
Gln
Asp
Lys
Leu
900
val
Glu
Ser
Val
Arg
980
Asp
Val

Leu

Gly

Arg
Gln
Phe
805
Gln
Leu
Leu
Phe
Asn
885
Ser
Asp
Glu
Tyr
Leu
965
Ile
Leu

Ile

Asp

Thr
Phe
790
Ile
Lys
Gly
Ala
Glu
870
Tyr
Asn
Gln
Ala
Ile
950
Asp
Glu
Pro

Ala

Ala
1030

Pro Ile Lys
775
Val Cys Ala

Asn Leu Lys

Glu Ala val
825
Lys Glu Tyr
840
Thr Leu Cys
855
Ile Tyr Lys

Trp Lys His

Leu Arg Val
905
Ser Leu Thr
920
Thr Glu Glu
935
Arg Lys Leu

Leu Ile Asn

Gly Leu Ile
985
Ile Asn Thr
1000
Arg Gly Asn
1015
Ala Asp Asn

Ile Val Asn Tyr Ile

1045

Ser Leu Glu Asp Leu Ser

1060

Ser Gly Tyr Asp

1075

Val Asp Phe Lys

1090

Tyr Gln Phe Phe

1105

Ser Asp Asn Thr

Asn Tyr Arg Asn

Pro Phe Gly Val Val His Phe
1155
Cys Pro val Cys Ser Lys Thr

1170

1140

1065

Gly Arg Tyr Leu Pro

1080

Glu Gln Gln Asn Gln

1095

Glu Met Gln Leu Leu

1110

Val Leu Arg Phe Val

1125

Ile Ile Lys Leu Glu

1145

1160

1175

Asp
Phe
Lys
810
Glu
Val
Val
Lys
Thr
890
Glu
Leu
Asn
Gln
Asn
970
Ser
Met

Asn

Leu

Tyr
Asn
795
Gln
Glu
val
Leu
Glu
875
Leu
Thr
val
Lys
His
955
Glu
Ser
Arg
Gln

Lys

1035

Pro Lys Asp
780
Cys Glu Ile

Ile Glu Asn

Phe Asn Lys
830
Ile Gly Ile
845
Asp Lys Arg
860
Phe Vval Arg

Ala Glu Thr

Thr Ile Glu
910
Lys Lys Asn
925
Gln Lys Ile
940
Lys Met Gln

Pro Ser Asp

Phe Gly Glu
990
Glu Met Ile
1005
Thr Glu Lys
1020
Gln Gly Ile

Phe Ala Lys Tyr Ser

1050

Arg Ala Tyr Gly Gly

1070

Lys
Ile
Phe
815
Lys
Asp
Gly
Ala
Arg
895
Asp
Arg
Lys
Thr
Glu
975
Gly
Ser
Asn
Val
Tyr

1055
Ala

Arg
Pro
800
Asn
Val
Arg
Lys
Glu
880
His
Asn
Asp
Leu
Asn
960
Glu
Gln
Asp
Lys
Ala
1040
Lys

Lys

Ser Thr Ser Gln Asp Glu Asp

1085

Met Leu Ala Gly Leu Gly Thr

1100

Lys Lys Leu Gln Lys Ile Gln

Pro

113e

Glu

1115

Ala

Thr

Ile Asp Pro Lys

Asn Val Tyr Arg

Leu Val Cys Lys Glu Cys Gly Phe Arg Ser Asp

1185

1190

1195

1120

Phe Arg Ser Ala Asp

1135

Lys Tyr Lys Ser Lys

1150

Phe Thr Ser Lys Lys

1165

Asp Lys Asp Asp Ile

1180

Ser Gln Leu Lys Glu

1200



Arg Glu Asn Asn

Tyr His Ile Ala

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

30
3696
DNA

<220>
<223>

<400> 30

1205

1220

Artificial Sequence

1210

NT Sequence of BEC10 (Codon optimized

atgaagtcct tcgaaaactc ctgccaaatt tctaagactt

aaagaggata
tacaagacct
aaaaagtgcg
tactgtagaa
gccagattcg
aagcacaacg
aacattgcca
agagctttgg
accttctcca
atttcttttce
ttcgetetga
gctaccaatg
caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca
gatgaagatg
gattacgctc

gattacgcat

agaaaaagtg
tgaagtcatc
aaaggtgcta
ctaaccaaat
atgttggtga
tttaccaggg
gacaaaagtc
aaaattctga
ttttggccaa
caaacatctc
acgattactc
gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta
agcccattcc
ccgttttgaa
ataatgaaga

gggaacaatt

caagtcccac
tgctaccatt
ctccgaaatt
tgcegtctac
tcaaaactct
tttgaagaga
tttcctgaag
taaggctcat
cttggttaac
caagttggaa
cgatttggtt
tccatttget
gaacgatatt
gaacaagacg
cgatgataga
atttttggtc
ggttttggat
tgtttttgac

ggctaacggt

ttggaattgc
gctgaatect
atcaagttcc
aaggactggt
caactgatca
tctcaacata
gatttctctc
accaagccaa
gaaattgtca
gatggtgaag
ggttctattg
aaggttacct
gatgccaaga
tccaagcaaa
aacatctccg
aagcacgaat
gcaattggtg
ttgaatcact

gtctacacta

Ile His Tyr Ile His Asn Gly Asp Asp Asn Gly Ala

1215

Leu Lys Ser Val Glu Asn Leu Ile Gln Met Lys
1225

1230

for S. Cerevisiae)

tgagattcgg
aagaattcegt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc
ttaccaacta
aacaattgaa
acctgattaa
tcccattgtce
aatccagaca
gtgaattgaa
tgaaccatta
tccgtgagtt
tcgaagagta
ttatcattag
tggctaagta
ctactagatc
acccaatcaa

ctgttacttt

tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc
ggctagaaag
cttatcttct
ctggaaggac
gcagtacaag
cttcaacaag
caacggtgcet
tttgattgaa
ggatgctatt
cactgctgaa
gaagttgatt
cttttccaag
aacccaatge
tatcgctgaa
tccagctcat
ggttgctttt

CCCaaaagaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



cagtgcgaga
aagttctacg
aacctgccat
gttctgecat
aacgatggta
ggtggtctga
atcaagtcct
tctacctacg
accaagatca
gccaacggtt
acctcatcceg
ctgattaaga
tctaagatcc
caagtcttgt
aattgggctg
gaaatcgatc
tctttggttg
ggtcgtaagg
gaattcagat
aaggataaaa
caaaatggtg
caaaaagaag
tacgttgtta
aagaggggta
aagagatcta
tctaacttga

acactggtca

agtacttgaa
ccgacctgtt
ctaatcaaga
acaagattaa
gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacctt
cccatttegg
tgcaacacga
aattcatcac
atcataccac
atgttgattg
tgcaatacgt
aatttggttg
agaagtctta
aaggtggttg
acaagaatca
tgcatccaga
gatacggtag
agttcatcaa
ccgtcgaaga
ttggtatcga
agattttggg
agaattactg
gagttgaaac

agaagaacag

ggatgttttt
gtacatcaga
ggaattcatc
agagttcgaa
aaagtacacc
caaggctcaa
cccatacact
cgctgaattg
tattatcatc
acaaatcaac
ctaccaagtt
caagaagggt
gaccaagatc
taaggattgc
gaacttcgag
catcttgcaa
tttgttgttg
gttctccaag
attcgcegtt
attgcaattc
cttgaagaag
gttcaacaaa
cagaggcttg
tgactttgaa
gaagcacacc
taccattgag

agatactcca

gattgcgaag
aagaatttgg
tgcaagatta
acctacaaga
gatgctaaac
aagatgttca
aagttgacca
agagacaagt
gaagataaca
catgtcgaag
aagtctttga
gcaatttctc
aagaaagaat
ttgaccgatt
aagtgtaact
aagcatacca
ccaattatca
gattggaagc
tcttacagaa
gtttgegett
cagatcgaga
aaggttaacc
aagcaattag
atctacaaaa
ttggctgaaa
gataataagg

gatgaagaag

tctccaaaga
ctgttttgga
acaacacctt
aggatatctt
aacagttggg
gaaaagacaa
acgaatttaa
tcaaagaaaa
acaaagacag
ccattttggg
cctctaagac
catatgctga
gggacaacta
ctaccatggc
cctacgaaga
tttccaagca
accaggacat
aaatcttcga
ctccaattaa
ttaactgcga
acttcaacga
atgccttgtt
ctactttgtg
aagagttcgt
ccagacatat
tgttggttga

ctaccgaaga

accagttttt
gcacaagaac
cgagaacatc
ggcctggatt
ttttattaga
gtacggtaag
gcaaatctct
gaacaacatc
atacttgttg
taagttgaac
cctgatcaag
tttccatact
caagagagaa
taagaatcaa
tatcgaacac
atctattgct
cacctctcaa
aggttccaaa
ggactaccca
aatcatccca
cgaagatgct
gggtaaagaa
tgttttggac
cagagccgaa
cttggacttg
tcaatctttg

aaacaagcag

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



aagattaagt
gaacaagatg
atcgagggct
accatgaggg
gagaaaaaca
aacatgatcg
ttagaagatt
ccatccacct
ggcttgggta
tctgataaca
atcatcaagt
gatccaaagt
aaggatgaca
agggaaaaca
ttgaagtccg
<210>
<211>

<212>
<213>

31
8269
DNA

<220>
<223>

<400> 31

tgaagcagct
tcttggacct
tgatttcttc
aaatgatctc
agatcatcga
gtatcgttaa
tgtccagagc
ctcaagatga
cttaccaatt
ccgttttgag
tggaagagac
tcacatctaa
tcctggtcetg
acatccacta

tcgaaaactt

gtcctacatt
gatcaacaac
attcggtgaa
tgacttgcaa
attggatgct
ctacattttc
ttacggtggt
ggatgttgac
ttttgaaatg
atttgttcca
taagtacaag
gaagtgtcca
taaagaatgt
catccacaat

gattcagatg

Artificial Sequence

CRISPR/BEC1@ vector system

agcttgcaaa ttaaagcctt cgagegtccc

atgttacatg cgtacacgcg tctgtacaga

gttcttaata ctaacataac tataaaaaaa

actccttcct tttcggttag agcecggatgtg

actaattaca tgatatcgac aaaggaaaag

cgggeegegt cggacgtgte agtcctgetc

agaaagttgc
gaaccatctg
ggtcaaaagt
ggtgttattg
gccgacaatt
gccaagtact
gcaaaatctg
tttaaagaac
cagctgctga
gcttttagat
tctaagccat
gtttgctcta
ggttttaggt
ggtgatgata

aagtaa

aaaaccttct
daaddaaagaa

taaataggga

g88g888agLsC

ggggacggat

ctcgcaattg

aacacaagat
atgaagaatt
acgctgattt
ccagaggaaa
tgaaacaagg
cctacaaggc
gttatgatgg
agcagaatca
aaaagctgca
ccgecgataa
tcggtgttgt
agactaacgt
ccgactcaca

atggtgctta

caagcaaggt
aaatttgaaa
cctagacttc
gtgaatgtaa
ctccgaggcc

ttagaaaaac

gcagaccaat
caaaaagagg
gcctattaac
caatcagact
tatcgttgcet
ctacatttct
tagatatttg
aatgttggct
gaagatccaa
ctacagaaat
tcatttcatc
ttacagagat
gttgaaagaa

ccatattgcec

tttcagtata
tataaataac
aggttgtcta
gcgtgacata
tcggacccegt

tcatcgagca

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3696

60

120

180

240

300

360



tcaaatgaaa
gtttctgtaa
atcggtctgc
aaataaggtt
aaagcttatg
aatcactcgce
cgcgatcgcet
ctgccagcgce
ctgttttgec
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
ccttacccat
atgattaatt
gaagtaaaaa
ccgtttatta
aattttcaag
aaacgaggcg
agaggaagaa
atgcgcggag
tggtgtgtegg
gecgectegta
tatgttttgt
gaaaaaaaaa
ttattagaca

aaaatcacag

ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga

atcaacaata

ggggatcgca
cggaagaggce
ggcaacgcta
tcgatagatt
atcagcatcc
gegtttagttc
gtcaacaccg
aagttgtaat
acttaaatat
aaaaagaaac
gtctettttt
agaggggaaa
tccgagaaaa
gggatccgca
tcttttaatg
atttggattt
taaacaaagg
agaaaagcag

gattttcgtg

ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgecat
gtcgcacctg
atgttggaat
ctcaccttgt
cccttagatt
agaacaagaa
caatgggagg
gtgataaaaa
tcttttccaa
tttagtatgce
tctggaagag
caaacgaagg
atggaataat
tagaaagtaa
tttaaaaaat
attaaataga

tgtggtcttc

gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgccecgac
ttaatcgegg
cgtattatac
agattgctat
aaatgaaact
tcatcgaaag
tttttattge
acctttagta
tgtgcttege
taaaaaagga
tctcactgat
ttgggaattt
ataaagaagg
ttcaacaaaa
tatacattcg

tacacagaca

accatatttt
taggatggca
tattaatttc
tgaatceggt
gccattacgce
cgeectgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggce
attatcgcga
cctcgaaacg
tatgccgata
getttettte
gaaacttgag
agaaaaaaat
ctttttcgac
cgggtaatta
tgttttgaag
gtagaaacat
cgettgectg
actctgtgtt
tagaagagtt
agegtacttt
attaacgata

agatgaaaca

tgaaaaagcc
agatcctggt
ccctcgtcaa
gagaatggca
tcgtcatcaa
aggcgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcgggct
gcccatttat
tgagtetttt
tactatgecg
taatgagcaa
aaattgaaga
caaaaaaaaa
gaagaaaaag
acgacaccct
tggtacggcg
tttgaagcta
taacttacac
tatttatttt
acggaatgaa
acatatatat
agtaaaatgt

attcggcatt

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1560

1560

1620

1680

1740

1800

1860

1920

1980



aatacctgag
tcttttacat
tttttaattt
tgaaaaggac
ctctttgaaa
tttctttcga
tagtgccctc
tcaaaagatt
aaacttctcc
atcaacatgc
ttaacttact
gggatttaaa
ttceccttcega
cttttcaget
aatcttcagt
gataccacct
atataccttt
tagtgaactt
taaatcaatc
aaaaacacat
tcgaaaactc
agaaaaagtg
tgaagtcatc
aaaggtgcta
ctaaccaaat
atgttggtga

tttaccaggg

agcaggaaga
cttcggaaaa
atatatttat
ccatcgataa
agataatgta
gtatatacaa
ttgggctage
ttggtcaaac
gcagtgaaag
tcaatttttt
tagaataatg
ctgtgaggac
gattatatct
tcctctattg
ggcatgtgag
cggttgaaac
ggctcggetg
gcaacattta
tttttcaatt
acataaacta
ctgccaaatt
caagtcccac
tgctaccatt
ctccgaaatt
tgccgtctac
tcaaaactct

tttgaagaga

gcaagataaa
caaaaactat
attaaaaaat
gctggtaccg
tgattatgct
ggtgattaca
ggtaaaggtyg
gctgtagaag
ataaatgatc
tgttttttat
ccattttttt
cttaatacat
aggaacccat
atgttacacc
attctccgaa
tgacaggtgg
ctgtaacagg
ctattttccc
ttttgtttgt
aaaatggctc
tctaagactt
ttggaattgc
gctgaatcct
atcaagttcc
aaggactggt
caactgatca

tctcaacata

aggtagtatt
tttttcttta
ttaaattata
agctcggatc
ttcactcata
tgtacgtttg
cgcatttttt
tgaaagttgg

gaatttctac

gtctcctgea

gagttataat
tcagacactt
caggttggtg
tggacacccc
attaattaaa
tttgttacge
gaatataaag
ttcttacgta
attcttttct
ccaaaaagaa
tgagattcgg
aagaattcgt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc

ttaccaacta

tgttggegat
atttettttt
attattttta
ccggtctgea
tttatacaga
aagtacaact
cacaccctac
tgcgeatgtt
tgttgtagat
ggtttaaaga
aatcctacgt
ctgcggtatc
gaagattacc
ttttctggca
gcaatcacac
atgctaatgc
ggcagcataa
aatatttttc
tgcttaaatc
aaggaaggtg
tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc

ggctagaaag

cttatcttct

ctggaaggac

ccccctagag
ttactttcta
tagcacgtga
tctgeggatce
aacttgatgt
ctagattttg
aatgttctgt
tcggegttceg
gtgtaggaac
ttacggatat
tagtgtgagc
accctactta
cgttctaaga
tccagttttt
aatgctctcg
aaaggagcct

tttaggagtt

tttttaattc -

tataactaca
atgaagtcct
aaagaggata
tacaagacct
aaaaagtgceg
tactgtagaa
gccagattceg
aagcacaacg

aacattgcca

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



gacaaaagtc
aaaattctga
ttttggecaa
caaacatctc
acgattactc
gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta
agcccattcec
ccgttttgaa
ataatgaaga
gggaacaatt
agtacttgaa
ccgacctgtt
ctaatcaaga
acaagattaa
gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacctt
cccatttegg
tgcaacacga
aattcatcac
atcataccac
atgttgattg

tgcaatacgt

tttcctgaag
taaggctcat
cttggttaac
caagttggaa
cgatttggtt
tccatttget
gaacgatatt
gaacaagacg
cgatgataga
atttttggtc
ggttttggat
tgtttttgac
ggctaacggt
ggatgttttt
gtacatcaga
ggaattcatc
agagttcgaa
aaagtacacc
caaggctcaa
cccatacact
cgctgaattg
tattatcatc
acaaatcaac
ctaccaagtt
caagaagggt
gaccaagatc

taaggattgc

gatttctctc
accaagccaa
gaaattgtca
gatggtgaag
ggttctattg
aaggttacct
gatgccaaga
tccaagcaaa
aacatctccg
aagcacgaat
gcaattggtg
ttgaatcact
gtctacacta
gattgcgaag
aagaatttgg
tgcaagatta
acctacaaga
gatgctaaac
aagatgttca
aagttgacca
agagacaagt
gaagataaca
catgtcgaag
aagtctttga
gcaatttcte
aagaaagaat

ttgaccgatt

aacaattgaa
acctgattaa
tcccattgtc
aatccagaca
gtgaattgaa
tgaaccatta
tccgtgagtt
tcgaagagta
ttatcattag
tggctaagta
ctactagatc
acccaatcaa
ctgttacttt
tctccaaaga
ctgttttgga
acaacacctt
aggatatctt
aacagttggg
gaaaagacaa
acgaattcaa
tcaaagaaaa
acaaagacag
ccattttggsg
cctctaagac
catatgctga
gggacaacta

ctaccatggc

gcagtacaag
cttcaacaag
caacggtgct
tttgattgaa
ggatgctatt
cactgctgaa
gaagttgatt
cttttccaag
aacccaatgc
tatcgctgaa
tccagctcat
ggttgctttt
cccaaaagaa
accagttttt
gcacaagaac
cgagaacatc
ggcctggatt
ttttattaga
gtacggtaag
gcaaatctct
gaacaacatc
atacttgttg
taagttgaac
cctgatcaag
tttccatact
caagagagaa

taagaatcaa

agagctttgg
accttctcca
atttcttttc
ttcgctctga
gctaccaatg
caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca
gatgaagatg
gattacgctc
gattacgcat
cagtgcgaga
aagttctacg
aacctgccat
gttctgccat
aacgatggta
ggtggtctga
atcaagtcct
tctacctacg
accaagatca
gccaacggtt
acctcatccg
ctgattaaga
tctaagatcc
caagtcttgt

aattgggctg

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4449

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



aatttggttg
agaagtctta
aaggtggttg
acaagaatca
tgcatccaga
gatacggtag
agttcatcaa
ccgtcgaaga
ttggtatcga
agattttggsg
agaattactg
gagttgaaac
agaagaacag
tgaagcagct
tcttggacct
tgatttcttc
aaatgatctc
agatcatcga
gtatcgttaa
tgtccagagce
ctcaagatga
cttaccaatt
ccgttttgag
tggaagagac
tcacatctaa
tecetggtctg

acatccacta

gaacttcgag
catcttgcaa
tttgttgttg
gttctccaag
attcgccgtt
attgcaattc
cttgaagaag
gttcaacaaa
cagaggcttg
tgactttgaa
gaagcacacc
taccattgag
agatactcca
gtcctacatt
gatcaacaac
attcggtgaa
tgacttgcaa
attggatgct
ctacattttc
ttacggtggt
ggatgttgac
ttttgaaatg
atttgttcca
taagtacaag
gaagtgtcca
taaagaatgt

catccacaat

aagtgtaact
aagcatacca
ccaattatca
gattggaagc
tcttacagaa
gtttgegett
cagatcgaga
aaggttaacc
aagcaattag
atctacaaaa
ttggctgaaa
gataataagg
gatgaagaag
agaaagttgc
gaaccatctg
ggtcaaaagt
ggtgttattg
gccgacaatt
gccaagtact
gcaaaatctg
tttaaagaac
cagctgctga
gcttttagat
tctaagcecat
gtttgctcta

ggttttaggt

ggtgatgata

cctacgaaga
tttccaagca
accaggacat
aaatcttcga
ctccaattaa
ttaactgcega
acttcaacga
atgccttgtt
ctactttgtg
aagagttcgt
ccagacatat
tgttggttga
ctaccgaaga
aacacaagat
atgaagaatt
acgctgattt
ccagaggaaa
tgaaacaagg
cctacaaggc
gttatgatgg
agcagaatca
aaaagctgca
ccgeegataa
tcggtgttgt
agactaacgt
ccgactcaca

atggtgctta

tatcgaacac
atctattgct
cacctctcaa
aggttccaaa
ggactaccca
aatcatccca
cgaagatgct
gggtaaagaa
tgttttggac
cagagccgaa
cttggacttg
tcaatctttg
aaacaagcag
gcagaccaat
caaaaagagg
gcctattaac
caatcagact
tatcgttget
ctacatttct
tagatatttg
aatgttggct
gaagatccaa
ctacagaaat
tcatttcatc
ttacagagat
gttgaaagaa

ccatattgcc

gaaatcgatc
tctttggttg
ggtcgtaagg
gaattcagat
aaggataaaa
caaaatggtg
caaaaagaag
tacgttgtta
aagaggggta
aagagatcta
tctaacttga
acactggtca
aagattaagt
gaacaagatg
atcgagggct
accatgaggg
gagaaaaaca
aacatgatcg
ttagaagatt
ccatccacct
ggcttgggta
tctgataaca
atcatcaagt
gatccaaagt
aaggatgaca
agggaaaacé

ttgaagtccg

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



tcgaaaactt
aaagattttt
atttaaataa
ttaaacaaaa
attaatgaat
cctecgctcac
caaaggcggt
caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc
<210> 32

<211> 8272
<212> DNA

gattcagatg
tttttttaat
atcacgtcta
cataaataaa
cggccaacgce
tgactcgcetg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gcegettacce
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt

ggagggctta

tccagattta

aagtaagcgg
tttttttttt
tatatgtatc
aaaaaaaaga
gcggggagag
cgeteggtceg
tccacagaat
aggaaccgta
catcacaaaa
caggegtttc
ggatacctgt
aggtatctca
gttcagccecg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggec

tcagcaataa

<213> Artificial Sequence

ccgeaatgec
taattttttt
agtataacgt
agtgtcaaat
gcggtttgeg
ttcggctgeg
caggggataa
aaaaggcecegce
atcgacgctc
ccectggaag
ccgectttcet
gttcggtgta
accgetgegce
cgccactggce
cagagttctt
gecgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgecctg

ccagtgcetgce

accagccagc

ggcgcaatga
tttttttcat
aaaaaaaaaa
caagtgtcaa
tattgggcgc
gcgageggta
cgcaggaaag
gtigctggceg
aagtcagagg
ctccctegtg
ccctteggga
ggtcgttcgc
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtc

aatgataccg

cggaagggc

ttgaatagtc
agaacttttt
acaccgtcag
atggccctgc
tcttecgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agegtggege
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa

Ccgagacccac

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8269



<220>

<223> CRISPR/SuCmsl vector systet

<400> 32
agcttgcaaa

atgttacatg
gttcttaata
actccttect
actaattaca
cgggeegegt
tcaaatgaaa
gtttctgtaa
atcggtctgc
aaataaggtt
aaagcttatg
aatcactcgce
cgcgatcgcet
ctgccagcegce
ctgttttgec
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
ccttacccat
atgattaatt
gaagtaaaaa
ccgtttatta

aattttcaag

aaacgaggcg

ttaaagcctt
cgtacacgecg
ctaacataac
tttcggttag
tgatatcgac
cggacgtgtc
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga

atcaacaata

ggggatcgca
cggaagaggc
ggcaacgcta
tcgatagatt
atcagcatcc
ggtttagttc
gtcaacaccg
aagttgtaat
acttaaatat
aaaaagaaac

gtctettttt

cgagegtecc
tctgtacaga
tataaaaaaa
agcggatgtg
aaaggaaaag
agtcctgcetce
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgecat
gtcgcacctg
atgttggaat
ctcaccttgt
cccttagatt
agaacaagaa
caatgggagg
gtgataaaaa

tcttttccaa

aaaaccttct
aaaaaaagaa

taaataggga

ggeggaggec

ggggacggat

ctcgcaattg
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattyg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac
ttaatcgegg
cgtattatac
agattgctat
aaatgaaact
tcatcgaaag
tttttattgce

acctttagta

caagcaaggt
aaatttgaaa
cctagacttc
gtgaatgtaa
ctccgaggece
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt
gccattacgce
cgeectgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggc
attatcgcga
cctcgaaacg
tatgccgata
getttetttc
gaaacttgag
agaaaaaaat
ctttttcgac

cgggtaatta

tttcagtata
tataaataac
aggttgtcta
gcgtgacata
tcggacccgt
tcatcgagca
tgaaaaagcc
agatcctggt
ccctegtcaa
gagaatggca
tcgtcatcaa
aggcgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcgggcet
gcccatttat
tgagtctttt
tactatgccg
taatgagcaa
aaattgaaga
caaaaaaaaa
gaagaaaaag

acgacaccct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
960

1020
1080
1140
1200
1260
1320
1380
1440

1500



agaggaagaa
atgcgeggag
tggtgtgtes
gecgectcegta
tatgttttgt
gaaaaaaaaa
ttattagaca
aaaatcacag
aatacctgag
tcttttacat
tttttaattt
tgaaaaggac
ctctttgaaa
tttctttcega
tagtgccctc
tcaaaagatt
aaacttctcc
atcaacatgc
ttaacttact
gggatttaaa
ttcccttcega
cttttcagct
aatcttcagt
gataccacct
atataccttt
tagtgaactt

taaatcaatc

agaggggaaa
tccgagaaaa
gggatccgea
tcttttaatg
atttggattt
taaacaaagg
agaaaagcag
gattttcgtg
agcaggaaga
cttcggaaaa
atatatttat
ccatcgataa
agataatgta
gtatatacaa
ttgggctagc
ttggtcaaac
gcagtgaaag
tcaatttttt
tagaataatg
ctgtgaggac
gattatatct
tcctctattg
ggcatgtgag
cggttgaaac
gectcggetg
gcaacattta

tttttcaatt

tttagtatgc
tctggaagag
caaacgaagg
atggaataat
tagaaagtaa
tttaaaaaat
attaaataga
tgtggtcttc
gcaagataaa
caaaaactat
attaaaaaat
gctggtaccg
tgattatgct
ggtgattaca
ggtaaaggtg
gctgtagaag
ataaatgatc
tgttttttat
ccattttttt
cttaatacat
aggaacccat
atgttacacc
attctccgaa
tgacaggtgg
ctgtaacagg
ctattttccc

ttttgtttgt

tgtgettggg
taaaaaagga
tctcactgat
ttgggaattt
ataaagaagg
ttcaacaaaa
tatacattcg
tacacagaca
aggtagtatt
tttttcttta
ttaaattata
agctcggatc
ttcactcata
tgtacgtttg
cgcatttttt
tgaaagttgg
gaatttctac
gtctectgea
gagttataat
tcagacactt
caggttggtg
tggacacccc
attaattaaa
tttgttacgce
gaatataaag
ttcttacgta

attcttttct

tgttttgaag
gtagaaacat
cgettgectg
actctgtgtt
tagaagagtt
agcgtacttt
attaacgata
agatgaaaca
tgttggegat
atttcttttt
attattttta
ccggtetgea
tttatacaga
aagtacaact
cacaccctac
tgcgecatgtt
tgttgtagat
ggtttaaaga
aatcctacgt
ctgeggtatc
gaagattacc
ttttctggea
gcaatcacac
atgctaatgc
ggcagcataa
aatatttttc

tgcttaaatc

tggtacggceg
tttgaagcta
taacttacac
tatttatttt
acggaatgaa
acatatatat
agtaaaatgt
attcggcatt
ccccctagag
ttactttcta
tagcacgtga
tctgeggatce
aacttgatgt
ctagattttg
aatgttctgt
tecggegtteg
gtgtaggaac
ttacggatat
tagtgtgagc
accctactta
cgttctaaga
tccégttttt
aattctctcg
aaaggagcct
tttaggagtt
tttttaattc

tataactaca

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



aaaaacacat
ccttcaccaa
atgagaaaaa
acatgaagtc
gtgaaaggtg
gaactgatca
ttgatgetgg
aaggtgctaa
agtctttctt
ctgataaggce
ccaacttggt
tctctaagtt
ctcagttgtc
ctccatttgce
agaatgatat
agggcaaatc
acaacgacag
catttttggt
atgctgttge
ctaacaatca
catgggaaca
agaagtactt
acgccgacct
catctaatca
catacaagat
gtcatgatca

tgaaaggtag

acataaacta
tcaataccaa
gtgcaagtcc
ctctgctact
ctactctgaa
aattgccgtce
taagcaaaac
attgtccaga
gaaggatttc
tcataccaag
taacgaaatc
ggaagatggt
tgaattgatc
taaggttacc
cgatgccaag
ctctgaacaa
aaatcaatcc
caagcaccaa
aaaagttttg
agaaggtttt
attggctaac
gaattctatc
gttgtacatc
agaggaattc
ttctcaattc
caaaaagtac

aatcaaggct

aaaatggctc
ttgtctaaga
cacgaagaat
attgctgaat
atcgtcaagt
tacaaggact
tcccaattga
tatatcacca
tcccaacaat
ccaaacttga
gttatcccat
gaagaatccc
ggtgaattga
ttgaatcatt
atccgtgagt
atcgaagagt
gttatcgtta
ttggcaaagt
gatgcagttg
gacttgaatc
tccttgtaca
tacggttgcg
agaaagaatt
atctgcaaga
gaaacctaca
accgatgcta

gaagaagttt

ccaaaaagaa
ctttgagatt
tgaagggttt
ccttgaacga
ttcataatgce
tctacagaca
ttactttggce
attactggaa
tgcatcagta
tcaacttcaa
tgtccaacgg
acttgattga
aagatgctat
acaccgctga
tgaaattgat
actttagcaa
gaacccaatg
acatctctga
gtgctattag

actacccaat

ctactgttac

aagtctccaa
tggctgtttt
ttaacaacac
agaaggatat
aacaacagtt

CCCaaaaaga

aaggaaggtg
cggtgccact
cgttgatatc
aaacgagttg
ctgggagaag
gttgtctaga
ttctttgtgce
ggacaacatc
cactagagct
caagaccttc
tgctatttct
attcgctttg
tgctaccaat
acaaaagcca
aggtttggtc
cctggataag
cttcaagtat
acctaatggt
atctccagct
caaggttgct
tttcccacaa
agaaccagtt
ggagcacaag
cttcgagaac
cttggectgg
gggttttatt

caagtacggt

atgttgcatg
ttgaaagaag
tcctacgaga
gtcaaaaagt
atctactaca
aaggctagat
ggtatgtacc
accagacaaa
ttggaaaagt
atggttttgg
ttcccaaaca
aacgactact
ggtggttaca
cacgttttca
gaaaccttga
ttctctacct
aagcccattc
tgggatgaag
catgattacg
tttgattacg
gaaatgtgeg
tttaagttct
aacaacctgce
atcgttctge
attaacgatg
agaggtggtc

aagatcaagt

31890

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



cctactacga
acggtaaaac
tcacccattt
aattgaaaca
ccgaattcat
agaatcatac
ccggetttaa
tggttgaata
ctgaatttgg
atcagaagtc
ttgaaggtegg
aggacaagaa
gattgcatcc
aaagatacgg
gtgagttcat
gaaacgttac
ttattggtat
gtaagatttt
ctgaatctca
tgagagttga
tcaagaagaa
agttgaagca
atgtcttgga
gcttgatttc
gggaaatgat
acaagatcat

tcggtatcgt

aaacccatac
cttcgetgaa
cggtattatc
cgaacaaatc
cacctaccaa
caccaagaag
caaaaacgag
cgttaaggat
ttggaacttc
ttacttgttg
ttgtttgttg
tcagttctcc
agaattcgcc
tagattgcaa
caacttgaag
cgagttcaac
cgacagaggc
gggtgacttt
ttgggaacat
aactaccatt
cagagatact
gctgtectac
cctgatcaac
ttcattcggt
ctctgacttg
cgaattggat

taactacatt

actaagttga
ttgagagaca
atcgaagata
aaccatgtct
gttaagtctt
ggtgcaattt
atcgaaaaga
tgcttgaccg
gagaagtgta
caatccgaca
ttgccaatta
aaggattgga
gtttcttaca
ttcgtttgeg
aagcagatcg
aaaaaggtta
ttgaagcaat
gaaatctaca
actcaagctg
gagggecaaaa
ccagatgaag
attagaaagt
aacgaaccat
gaaggtcaaa
caaggtgtta
gctgeccgaca

ttcgccaagt

ccaacgaatt
agttcaaaga
agaacaggga
ccaccatctt
tgacctctaa
ctccatatgc
actgggacaa
attctaccat
actcctacga
ccatttccaa
tcaaccagga
accatatctt
gaactccaat
cttttaacgc
agaacttcaa
accatgectt
tagctacttt
aaaaagagtt
aaaccagaca
aggtgttggt
aagctaccga
tgcaacacaa
ctgatgaaga
agtacgctga
ttgccagagg
atttgaaaca

actcctacaa

caagcaaatc
aaagaacgag
cagatacttg
gaacaagttg
gaccctgatc
tgatttccat
ctacaagaga
ggctaagaat
agatatcgaa
gcaatctatt
catcacctct
cgaaggttcc
tgaaggttac
tcatatcgtt
cgacgaagat
gtccgacaaa
gtgtgttttg
cgtcagagcc
tatcttggac
tgatcaatct
agaaaacaag
gatgcagacc
attcaaaaag
tttgectatt
aaacaatcag
aggtatcgtt

ggcctacatt

tcttctacct
atcaccaaga
ttggcctcag
gataagtcat
aagctgatta
acttctaaga
gaacaagtct
caaaattggg
cacgaaatcg
gcttctttgg
aaagaacgta
aaagaattca
ccagtccaaa
ccacaaaatg
gttcaaaaga
gaatacgttg
gacaagaggs
gaaaagagat
ttgtctaact
ttgacactgg
cagaagatta
aatgaacaag
aggatcgagg
aacaccatga
actgagaaaa
gctaacatga

tctttagaag

4800

4860

4920

4980

5040

51006

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000 .

6060

6120

6180

6240

6300

6360



atttgtccag
cctctcaaga
gtacttacca
acaccgtttt
gattggaaga
agttcacatc
acatcctggt
acaacatcca
ccgtcgaaaa
gtcaaagatt
tttatttaaa
cagttaaaca
tgcattaatg
cttccteget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctea
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa

tttctacggg

agcttacggt
tgaggatgtt
attttttgaa
gagatttgtt
gactaagtac
taagaagtgt
ctgtaaagaa
ctacatccac
cttgattcag
trtttttttt
taaatcacgt
aaacataaat
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccceectgac
actataaaga
cctgeegett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt

gtctgacgct

ggtgcaaaat
gactttaaag
atgcagctgc
ccagctttta
aagtctaagc
ccagtttgcet
tgtggtttta
aatggtgatg
atgaagtaag
aatttttttt
ctatatatgt
aaaaaaaaaa
cgegeggega
ctgecgetcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcage
agacacgact
gtaggeggtg
gtatttggta
tgatccggcea
acgcgcagaa

cagtggaacg

ctggttatga
aacagcagaa
tgaaaaagct
gatccgcecga
cattcggtgt
ctaagactaa
ggtccgactc
ataatggtgc
cggccgeaat
ttttaatttt
atcagtataa
agaagtgtca
gaggeggttt
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccectgg
tgtccgectt
tcagttcggt
ccgaccgectg
tatcgccact
ctacagagtt
tctgegetcet
aacaaaccac
aaaaaggatc

aaaactcacg

tggtagatat
tcaaatgttg
gcagaagatc
taactacaga
tgttcatttc
cgtttacaga
acagttgaaa
ttaccatatt
gceggegeaa
tttttttttt
cgtaaaaaaa
aatcaagtgt
gcgtattggg
gegegegageg
taacgcagga
cgegttgetg
ctcaagtcag
aagctccectce
tctecectteg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgectggtagce
tcaagaagat

ttaagggatt

ttgccatcca
gctggctigg
caatctgata
aatatcttga
atcgatccaa
gataaggatg
gaaagggaaa
gccttgaagt
tgattgaata
catagaactt
aaaacaccgt
caaatggccc
cgetettecg
gtatcagctc
aagaacatgt
gegtttttcc
aggtggcgaa
gtgecgetcte
ggaagcegtgg
cgctecaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttceg
ggtggttttt
cctttgatct

ttggtcatga

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
<210>
<211>

<212>
<213>

33
8404
DNA

<220>
<223>

<400> 33
agcttgcaaa

atgttacatg
gttcttaata
actccttect
actaattaca
cgggeegegt
tcaaatgaaa
gtttctgtaa
atcggtctgce
aaataaggtt
aaagcttatg
aatcactcgce
cgcgatceget
ctgccagegce
ctgttttgcec

gcttgatggt

aaggatcttc
atatgagtaa
gatctgtcta

acgggagegsc

ggctccagat

ttaaagcectt
cgtacacgcg
ctaacataac
tttcggttag
tgatatcgac
cggacgtgtc
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga

atcaacaata

ggggatcgca

cggaagaggc

acctagatcc
acttggtctg
tttcgttcat
ttaccatctg

ttatcagcaa

Artificial Sequence

cgagegtecc
tctgtacaga
tataaaaaaa
agcggatgtg
aaaggaaaag
agtcctgctc
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa

ttttcacctg

gtggtgagta

ataaattccg

ttttaaatta
acagttacca
ccatagttgc
gccccagtgc

taaaccagcc

CRISPR/SeqID63 vector system

aaaaccttct
daaadaagaa

taaataggga

ge888Lagesc

ggggacggat

ctcgcaattg
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc

tcagccagtt

aaaatgaagt
atgcttaatc
ctgactcccc

tgcaatgata

dagCcCcggaagsg

caagcaaggt
aaatttgaaa
cctagacttc
gtgaatgtaa
ctcegaggec
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt
gécattacgc
cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta

tagtctgacc

tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc

gcC

tttcagtata
tataaataac
aggttgtcta
gcgtgacata
tcggaccegt
tcatcgagca
tgaaaaagcc
agatcctggt
ccctegtcaa
gagaatggca
tcgtcatcaa
aggcgaaata
cgcaggaaca
acctggaatg
cggataaaat

atctcatctg

8040

8100

8160

8220

8272

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



taacatcatt
tcccatacaa
acccatataa
ccttacccat
atgattaatt
gaagtaaaaa
ccgtttatta
aattttcaag
aaacgaggcg
agaggaagaa
atgcgceggag
tggtgtgtgg
gegectegta
tatgttttgt
gaaaaaaaaa
ttattagaca
aaaatcacag
aatacctgag
tcttttacat
tttttaattt
tgaaaaggac
ctctttgaaa
tttctttcga
tagtgccectce
tcaaaagatt
aaacttctcc

atcaacatgc

ggcaacgcta
tcgatagatt
atcagcatcc
ggtttagttc
gtcaacaccg
aagttgtaat
acttaaatat
aaaaagaaac
gtctcttttt

agaggggaaa

tccgagaaaa
gggatccgcea
tcttttaatg
atttggattt
taaacaaagg
agaaaagcag

gattttcgtg

‘agcaggaaga

cttcggaaaa
atatatttat
ccatcgataa
agataatgta
gtatatacaa
ttgggctage
ttggtcaaac
gcagtgaaag

tcaatttttt

cctttgecat
gtcgcacctg
atgttggaat
ctcaccttgt
cccttagatt
agaacaagaa
caatgggagg
gtgataaaaa
tcttttccaa
tttagtatgce
tctggaagag
caaacgaagg
atggaataat
tagaaagtaa
tttaaaaaat
attaaataga
tgtggtcttc
gcaagataaa
caaaaactat
attaaaaaat
gctggtaccg
tgattatgcet
ggtgattaca
ggtaaaggtg
gctgtagaag
ataaatgatc

tgttttttat

gtttcagaaa
attgcccgac
ttaatcgcgg
cgtattatac
agattgctat
aaatgaaact
tcatcgaaag
tttttattgce
acctttagta
tgtgetiggg
taaaaaagga
tctcactgat
ttgggaattt
ataaagaagg
ttcaacaaaa
tatacattcg
tacacagaca
aggtagtatt
tttttcttta
ttaaattata
agctcggatc
ttcactcata
tgtacgtttg
cgcatttttt
tgaaagttgg
gaatttctac

gtctcctgea

caactctggce
attatcgcega
cctcgaaacg
tatgccgata
gctttetttc
gaaacttgag
agaaaaaaat
ctttttcgac
cgggtaatta
tgttttgaag
gtagaaacat
cgettgeetg
actctgtgtt
tagaagagtt
agcgtacttt
attaacgata
agatgaaaca
tgttggegat
atttcttttt
attattttta
ccggtctgcea
tttatacaga
aagtacaact
cacaccctac
tgcgeatgtt
tgttgtagat

ggtttaaaga

gcatcgggct
gcccatttat
tgagtctttt
tactatgccg
taatgagcaa
aaattgaaga
caaaaaaaaa
gaagaaaaag
acgacaccct
tggtacggeg
tttgaagcta
taacttacac
tatttatttt
acggaatgaa
acatatatat
agtaaaatgt
attcggcatt
ccccctagag
ttactttcta
tagcacgtga
tctgeggate
aacttgatgt
ctagattttg
aatgttctgt
tcggegttceg
gtgtaggaac

ttacggatat

1020

1080

11490

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

18060

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ttaacttact
gggatttaaa
ttcccttega
cttttcagct
aatcttcagt
gataccacct
atataccttt
tagtgaactt
taaatcaatc
aaaaacacat
tcgaaaactc
agaaaaagtg
tgaagtcatc
aaaggtgcta
ctgatcaaat
atgttggtga
tttaccaggg
gacaaaagtc
aaaattctga
ttttggccaa
caaacatctc
acgattactc
gtggttatac
acgttttcaa
aaaagttgaa
tcaagatcta

agcccattcc

tagaataatg
ctgtgaggac
gattatatct
tcctctattg
ggcatgtgag
cggttgaaac
ggcteggetg
gcaacattta
tttttcaatt
acataaacta
ctgccaaatt
caagtcccac
tgctaccatt
ctccgaaatt
tgecgtctac
tcaaaactct
tttgaagaga
tttcctgaag
taaggctcat
cttggttaac
caagttggaa
cgatttggtt
tccatttgct
gaacgatatt
gaacaagacg
cgatgataga

atttttggtc

ccattttttt
cttaatacat
aggaacccat
atgttacacc
attctccgaa
tgacaggtgg
ctgtaacagg
ctattttccc
ttttgtttgt
aaaatggctc
tctaagactt
gaagaattgc
gctgaatcct
atcaagttcc
aaggacttct
caactgatca
tctcaacata
gatttctctc
accaagccaa
gaaattgtca
gatggtgaag
ggttctattg
aaggttacct
gatgccaaga
tccaagcaaa
aaccagtccg

aagcacgaat

gagttataat
tcagacactt
caggttggtg
tggacacccc
attaattaaa
tttgttacgc
gaatataaag
ttcttacgta
attcttttct
ccaaaaagaa
tgagattcgg
aagaattcgt
tgaacgaaat
atgaagcttg
atagacaatt
ccttgtcatc
ttaccaacta
aacaattgca
acctgattaa
tcccattgtc
aatccagaca
gtgaattgaa
tgaaccatta
tcecgtgagtt
tcgaagagta
ttatcattag

tggctaagta

aatcctacgt
ctgcggtatc
gaagattacc
ttttctggca
gcaatcacac
atgctaatgc
ggcagcataa
aatatttttc
tgcttaaatc
aaggaaggtg
tgccactttg
tgacatttcc
cgaattggtc
gggtcaaatc
ggctagaaag
cttatcttct
ctggaaggac
ccagtacaag
cttcaacaag
caacggtgct
tttgattgaa
ggatgctatt
cactgctgaa
gaagttgatt
cttttccaag
aacccaatgc

tatcgctgaa

tagtgtgagc
accctactta
cgttctaaga
tccagttttt
aattctctcg
aaaggagcct
tttaggagtt
tttttaattc
tataactaca
atgaagtcct
aaagaggata
tacaagacca
aaaaagtgceg
tactgtagaa
gccagattcg
aagcacaacg
aacattgcca
agagctttgg
accttctcca
atttcttttc
ttcgctctga
gctaccaatg
caaaagccac
gagttggtcg
ttcgacaagt
tttaagtaca

gatgaagatg

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140

4200



ccgttttgaa
ataacgaaga
gggaacaatt
aatacttgaa
ccgacctgtt
ctaatccaga
acaagatcaa
gaggtcacga
aaggtagaat
actacgaaaa
gtaaaacttt
cccatttegg
tgcaacatga
acacctcttt
agttgattaa
cctctaagat
accactcttt
aaaattgggc
acgagattga
agtctttggt
aaggtcgtaa
aagagtacag
caaaggataa
cacaaaatgg
tccaaaagaa

aatacgttgt

acCaagaggsgs

ggttttggat
tgttttcgac
ggcaaatggt
tgctatctac
gtacatcaga
agaattcatc
agaattcgaa
aaagtacacc
tggtgcccaa
tccatacact
cgctgaattg
tatcatcatc
taacaccgat
ggaattcact
gaaccatacc
tcatgttgat
gttgcaatat
tgaattcggt
tcaaaagtcc
tgaaaa;ggt
ggacaagaat
attgcatcct
gaggtacggc
tgagttcatc
caatgtcgcc
tattggtatc

taagatcttg

gcaattggtsg
ttgaaacact
gtttacacta
ggttgcgaag
aagaatttgg
tgcaagattg
acttacaaga
gattctaaaa
aagatgttcc
aagttgacta
agggataagt
gaagataaca
caatctaaca
acctaccaag
acctctccaa
tggacgaaga
gttaaggact
tgggacttag
tacatcttgce
tgtctgttgt
caattttcta
gaatttgcecg
agattgcaat
aacctgaaga
gaattcaaca
gatagaggct

ggtgacttcg

ctactagatc
acccaatcaa
ctgtctcatt
ttaccaaaga
ctgttttgga
agaacacttt
aggccatctt
gagaattggg
gtaaaaacaa
acgagttcaa
tcaaagagaa
acaaggacag
cccaagttga
ttaagtcctt
atgctaaatc
tcaagaaaga
gtttgaccaa
aatcttgtaa
aaaagcacac
tgccaategt
aggactggaa
tttcttacag
tcatttgtge
agcagatcga
acaaagttaa
tgaaacagtt

agatctacaa

tccagctcat
ggttgetttt
ccctgaagaa
accagttttt
gcacaagaac
cgagaagatc
gacctggatt
tttgatcaga
gaaaggtgag
gaacatctcc
gtctgagatt
atacttgttg
agccattttg
gacctccaag
tccatacgct
atgggataéc
ctctaccatg
ttcctacgaa
catttctaag
caatcaagat
gcaaatcttc
aaccccaatce
tttcaactgc
aaacttcaac
cgaagetttg
ggctactttg

gaaagagttt

gattacgctc
gattacgcat
aagtgcagag
aagttctacg
aacttgccat
gttctgecect
aacgatggta
ggtggtttga
ttgatcccct
tcctettacg
accaagatca
gctaatggct
ggtaaattga
attctgatca
gatttccata
tacaagtcca
gctaagaatc
gccatcgaac
gcctccatta
attacctctc
gaggactcta
aaagattatc
gaaatcatcc
gacgaagata
ctgggcaaag
tgtgttttaa

gttagaaccg

4260
4320
4380,
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
51ee
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760

5820



agaacaggtc
tgtctaattt
tgacgttggt
aaaagatcaa
acgaacaagc
gagttgaagg
ataccatgag
ccgagaagaa
ctaatatgat
ctttggagga
taccatccac
ctggtttgegg
aatccaacaa
acatcatcaa
tcgttcactt
gtaaaaagaa
gttttagaac
tttccgagga
agctgtccga
ttgecttgaa
aatgattgaa
ttcatagaac
aaaaaacacc
gtcaaatggc
ggegetcttce
cggtatcagce

gaaagaacat

taagaattac
gagagttgaa
caagaagaat
gctgaageag
tgttttagat
cgtcatttcec
agccatgatt
caaaatcatt
cggegttgtt
tttgtcaaga
ttctcaagat
tacttaccag
cactgttttg
actgaacccc
cattgatcct
cgttgacaga
agtctgggaa
cgaaattcaa
taagaacatc
gtctgtcgag
tagtcaaaga
tttttattta
gtcagttaaa
cctgeattaa
cgcttcctceg
tcactcaaag

gtgagcaaaa

tggaaacata
accaccgttg
agagatactc
ctgtcctaca
ctgttgaagg
ccatttggtg
caagacttgce
gaattggatg
aacttcatct
gcttacaatg
ccagatatgg
ttcttcgaaa
agatttgtcc
aagtacgaca
aaggatacct
aacgagaaga
ttgaaacaac
aagaccatta
cattacatcc
aatttgaagc
tttttttttt
aataaatcac
caaaacataa
tgaatcggcc
ctcactgact
gecggtaatac

ggccagcaaa

ctttggccga
aggataacaa
cagacgaaaa
ttagaaagtt
ataactccga
aaggtcaaga
aaggtgttat
ctgccgactc
tggccaaatt
ttgctaagtc
acttcaaaga
ttcagctgtt
cagcttttag
acactgaata
cttctaagtg
aaaacaacat
cagagaacat
agaacaatca
ataacggtga
acaaagaata
ttaatttttt
gtctatatat
ataaaaaaaa
aacgegegeg
cgectgegcetce
ggttatccac

aggccaggaa

aaccagacat
agttttggtc
agccaccgaa
gcaatacgct
cgatgaggaa
atatgctgat
tgctaagggt
tttgaaacaa
caattacgag
tggttatgac
acaacagaat
gaagaagttg
atccgctgat
tgttcataag
tccagtttgt
cttgttgtgt
caaatctgag
aaaacagatg
tgataatggt
agcggcecgca
ttttttaatt
gtatcagtat
aaagaagtgt
gagaggcggt
ggtcgttcgg

agaatcaggg

ccgtaaaaag

atcctggatt
gatcaatcct
gagaatagac
atgcagacca
ttcaaaaaaa
ttgecctattg
aacaagcaaa
ggtgttgtag
gcctacgttt
ggtagatact
caaatgctag
cagaagatcc
aactacagaa
ccattcggta
ggtaagactg
aaggcttgeg
ggttactgtt
gaaatcaaga
gcttaccata
atgccggcgc
tttttttttt
aacgtaaaaa
caaatcaagt
ttgcgtattg
ctgecggcegag
gataacgcag

gecegegttge

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440



tggegttttt
agaggtggcg
tcgtgegetc
cgggaagcegt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggectaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ccgtegtgta
taccgcgaga

ggsc

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

34

DNA

<220>
<223>

<400> 34

10497

ccataggctc
aaacccgaca
tcctgttcceg
ggegetttcet
gctgggetgt
tcgtettgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgce
cttttctacg
gagattatca
éatctaaagt
acctatctca
gataactacg

cccacgctca

cgececcecctg
ggactataaa
accctgecge
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
atacgggagg

ccggctecag

Artificial Sequence

acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceegttcea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttc
gcttaccatce

atttatcagc

CRISPR/BEC10_Coli vector system

ccatgcttat ctccatgecgg tagggtgecg cacggttgeg

caacttttcg gcagcgcgac aacaattatg cgttgcgtaa

ttttctttaa cctacgcaat gagctattge ggggggtgec

cccctttttt aagttgttga tttttaagtc tttcgcattt

ggtgcccaaa gaagggcacc cctgeggggt tcccccacge

caaaaatcga
gtttccccct
cctgteccgec
tctcagttcg
gceegaccegce
cttatcgcca
tgctacagag
tatctgegcet
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt

aataaaccag

gcaccatgcg
aagtggcagt
gcaatgagct
cgccctatat

cttcggegeg

cgctcaagtc
ggaagctccc
tttctccctt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcetgactcec
gctgcaatga

ccagccggaa

caatcagctg
caattacaga
gttgegtacc
ctagttcttt

gctccccctce

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8404

60

120

180

240

300



cggcaaaaag
aggtggegct
gecgggcttc
aggccaagcec
ccggcaagcg
attgatggeg

gggtagccegg

cttgtccagce
ccatcgtcca
ggagagcaag
gtctagtgag
cgtcgagecg
atgcaagaag
gcgegagacg
cagcaccgat
cgctgtgttg
ccaagaacag
ggcggatcegce
gttcgtggtg
agcgcagatg
acggggcatc
ggagcggeca
tgcaccgcag
cgtggecgac
cgcaggagceg
tcgggagcegc

caaggccgcc

tggcccectec
gccececttgg
gccttcgact
gctgegeggt
aagcgcgcag
caaggccgca
tgggcaatcc
agggttgtcc
catatccacg
cccgtagggce
tatactcaag
gttggacacc
ctggcgaaaa
cccaacgctg
gaagcgatgg
geggtcegagt
caggcggegt
atcgtgacgg
ccgetgacge
acccgegacc
gagggcagca
ccagtgggcc

ggattggecg

cggctgacaa
cgtgagatgc
ctgaagcccg

gcgatcatca

gegecttgtt

aacccccgca
gcccccactce
cgectgegega
gccgeaggec
ggccgegeag
ctgtggtcaa
acgggccgag
ggctggcaag
gccgceagecg
cattgagtgg
aaaagggagg
tgggcaacgt
acgccagcag
gccgactgeg
acgtcatgac
tcttcgagaa
ccagcatcca
aggacggcag
agaccacgtt
aggcacgtca
acgtcaccat
aaaagctggg
aagcggttcg
gcaagaaggc
ttctggacge

aggeegtggg

gatcgactgc
ctecgeegecg
gcataggctt
gcecttgaccce
ggaggcectttt
ttggagcegg
gctcgtggge
cgaagcgagc
ggagcgceagce
ccgtaggegg
cccgeeggag
ggcaggcatg
ggcggecagt
gacgccagag
cgagttgcetg
ggccagececg
ggcgcacaag
ccgtgacgaa
gectgteggece
tgecggecegcet
cacgcgcatt
cagcccgcaa
aatctcaaag

gcaggggtat

cgatcaagcc

cctggggcecg

cgaaaagctg

gcggecttceg
tgaggctcgg
gggtegttcc
gccttecact
ccccagagaa
tgggtatgtg
aggcgcagcec
cagceggtgg
gaccgcgcag
tcacgacttt
gcaccgectt
gcggcatacg
ctcaagcacg
aacgagcact
ccagagaagc
gaatggtgga
tggctggegs
accagcccgc
aaggagttca
gtggccgatc
caggecgttct
gcggtegage
cgecgttgaga
gagcctgecc
caagagacgg
ttgaatcggg

ctgacggaac

geecttgecca

ggegcagecg
aggcgcgtca
tggtgtccaa
aattaaaaaa
gtcgaaggct
tgtccatcag
ccgetcgegg
ggcgaagccc
gcgaagcaaa
gecgetgeccce
cgatcatgcg
cctaccgcga
ggegcgeecag
ggcgeaagga
agtcggccag
acaagtacgg
acatgaccgc
tcggcaacaa
tagggctgea
acgaggccct
cacgcgccta
cgccggaagce
tacaggccgce
cccgagacct

atatgcaggc

agcgggaagt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



ccagcgccag
gtgccacctg
atgcgetgeg
ccgccaaget
acacccagcc
ggcaagcagg
agcctggega
tcgacaagac
tcgaatgggce
gatactttct
aatagcagcc
ccegtegtgg
gacaggtcgg
gcatcagagc
gegegeegeasg
gtctcttgat
cagtttactt
tcgettgetg
acctgectttc
atccggggtc
cccttgegec
ttcgactgag
ccccacacta
gaccaccgcg
ctacaacagt
attttcctct

actaaaaaat

aaacaggccc
aaccccagag
aatcgggagc
cttcagcaat
ggccacagtc
catcgccatg
acagttcggc
cggcttecat
aggtagccegg
cggcaggagc
agtcccttcc
ccagccacga
tcttgacaaa
agccgattgt
aacctgegtg
cagatcttga
tgcagggctt
tccataaaac
tctttgeget
agcaccgttt
ctgagtgcett
cctttegttt
ccatecggege
ctactgecegce
agaaattcga
tttgtttgat

ctatctgttt

agcgccagca
tcccgetcag
ggcgataccg
atcacgggta
gatgaatcca
ggtcacgacg
tggcgegagce
ccgagtacgt
atcaagcgta
aaggtgagat
cgcttcagtg
tagccgegct
aagaaccggg
ctgttgtgec
caatccatct
tcceetgege
Ccccaacctta
cgcccagtct
tgegttttec
ctgcggactg
gcggeagegt
tatttgatgc
tacggegttt
caggcaaaaa
cctcattcta
agaaaatcat

cttttcattc

g8aaCgCeee
aagaactcgt
taaagcacga
gccaacgcta
gaaaagcggc
agatcctcgc
ccctgatgcet
gctegetega
tgcagccgcc
gacaggagat
acaacgtcga
gcctegtett
cgcecectgeg
cagtcatagc
tgttcaatca
catcagatcc
ccagagggcsg
agctatcgcec
cttgtccaga
gctttctacg
gaagctagca
ctggcagttc
cacttctgag
aaaaagtccc
ttagactctc
aaaaggattt

tctgtatttt

cgcgcacatt
caagaaggcg
ggaagcggtc
tgtcctgata
cattttccac
cgtcgggceat
cttegtccag
tgcgatgttt
gcattgcatc
cctgececegg
gcacagcetgc
ggagttcatt
ctgacagccg
cgaatagcct
tgcgaaacga
ttggeggeaa
ccccagetgg
atgtaagccc
tagcccagta
tgttccgett
taaaacgaaa
cctactctceg
ttcggcatgg
ggttgagtac
gtttggattg
gcagactacg

ttatagtttc

tccccgaaaa
atagaaggcg
agcccattcg
gcggteegec
catgatattc
ccgegecttg
atcatcctga
cgcttggtgg
agccatgatg
cacttcgccc
gcaaggaacg
cagggcaccg

gaacacggcg

ctccacccaa
tcctecatect
gaaagccatc
caattccggt
actgcaagct
gctgacattc
cctttagcag

ggcccagtct

catggggaga

ggtcaggtge

atcgcaggat
caactggtct
ggcctaaaga

tgttgcatgg

1980
2040
2100
21690
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540



gctgcataat
gtcaagcegt
actttttctt
acccgcgaga
atccgggteg
aagacgctaa
acatgctgtg
tgacaagcct
atgcgccgcea
tcceettgec
tcatccgggc
cagtaggcgc
cgaccgtagt
aattctegtce
cctttcattc
gttaaacccg
gcttcagcca
atcagacatt
ccgcttatta
aaaagtgtct
tgctatgeca
caactctcta
ttaggaggca
tggtgcaacc
tgtggatatt
aattgagctg

ctggggtcag

gtgcctgtca
caattgtctg
cacaaccggce
aatagagttg
tgctcaaaag
tccctaactg
cgacgctggc
cgegtaccceg
gtaacaattg
cggcgttaat
gaaagaaccc
gcggacgaaa
gatgaatctc
cctgattttt
ccagcggtcg
ccaccagatg
tacttttcat
gcegtcactg
aaagcattct
ataatcacgg
tagcattttt
ctgtttctec
aaaatgaaaa
ctgaaagagg
agctacaaga
gtgaaaaaat

atttattgtc

aatggacgaa
attcgttacc
acggaactcg
atcgtcaaaa
cagcttcgcc
ctggcggaaa
gatatcaaaa
attatccatc
ctcaagcaga
gatttgccca
cgtattggcea
gtaaacccac
tcectggegge
caccaccccc
gtcgataaaa
ggcattaaac
actcccgcca
cgtcttttac
gtaacaaagc
cagaaaagtc
atccataaga
atacccgttt
gctttgaaaa
ataaaaagaa
ccctgaaaag
gcgaacgctg

gtaccaatca

gcagggattc

aattatgaca
ctcgggetgg
ccaacattgc
tggctgatac
agatgtgaca
ttgetgtctg
ggtggatgga
tttatcgcca
aacaggtcgc
aatattgacg
tggtgatacc
aacagcaaaa
tgaccgcgaa
aaatcgagat
gagtatcccg
ttcagagaag
tggectcttcet
gggaccaaag
cacattgatt
ttagcggatc
tttggtaccg
cagctgccag
atgtaaaagc
cagcgcaacc
ctatagcgaa

gattgccgtg

tgcaaaccct
acttgacggc
ccccggtgea
gaccgacggt
gttggtcctc
gacgcgacgg
ccaggtgatc
gcgactegtt
gcagctccga
tgaaatgcgg
gccagttaag
attcgcgagce
tatcacccgg
tggtgagatt
aaccgttggce
gcagcaggeg
aaaccaattg
cgctaaccaa
ccatgacaaa
atttgcacgg
ctacctgacg
ggccccccect
attagcaaaa
cacctggaac
attgcagaaa
atcatcaaat

tacaaagatt

atgctactcc
tacatcattc
ttttttaaat
ggcgataggce
gecgecagett
cgacaagcaa
gctgatgtac
aatcgcttcc
atagcgccect
ctggtgcgcet
ccattcatgc
ctccggatga
tcggcaaaca
gagaatataa
ctcaatcggc
atcattttge
tccatattgc
accggtaacc
aacgcgtaac
cgtcacactt
ctttttatcg
cgagtttatt
ccetgegttt
tgcaagaatt
gcctgaatga
ttcatgaagc

ggtatcgtca

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100

5160



gctggeacgt
cagcctgagt
ttattggaaa
gaaacagtat
caacttcaat
gagcaatggt
tcatctgatt
gaaagatgca
ttataccgca
gctgaaactg
gtacttcagc
tcgtacccag
atatatcgcc
tagtccggcea
taaagtggca
ctttccgaaa
agaaccggtg
ggaacataaa
cttcgaaaac
cctggeetgg
gggttttatt
taagtacggt
taagcagatc
gaagaacaac
tcgttatctg

gggcaaactg

aaccctgatt

aaagcacgtt
agcaaacata
gataacattg
aaacgtgcac
aaaaccttta
gcaattagct
gaatttgccc
attgccacca
gaacagaaac
attgaactgg
aaattcgaca
tgctttaaat
gaagatgaag
catgattatg
tttgattatg
gaacagtgtg
tttaaattct
aacaatctgc
atcgtgetgce
attaatgatg
cgtggtggtc
aagatcaaaa
agcagcacct
atcaccaaaa
ctggccaatg
aataccagca

aagctgatta

ttgatgttgg
atgtttatca
cccgtcagaa
tggaaaatag
gcattctggce
ttccgaatat
tgaatgatta
atggtggtta
cgecatgtgtt
ttgagaaact
agttcaaaat
acaaaccgat
atgcagttct
cacataatga
cctgggaaca
aaaaatatct
atgccgatct
cgagcaacca
cgtataaaat
gtcgtggtca
tgaaaggtcg
gctattatga
atggcaaaac
tcacccactt
gtctgcagcea
gcgaatttat

aaaaccatac

tgatcagaat
gggtctgaaa
aagcttectg
cgataaagca
caacctggtg
cagcaaactg
tagcgatctg
taccccgttt
caaaaatgat
gaaaaacaaa
ctatgatgat
tccgtttetg
gaaagttctg
agatgtgttc
gctggcaaat
gaaggatgtg
gctgtatatce
agaagagttc
caaagagttc
tgagaaatat
tattaaagcc
gaacccgtat
ctttgccgaa
tggcatcatc
tgagcagatt
cacctatcag

cacCCaaaaag

agccagcetga
cgcagcecagce
aaagatttta
cataccaaac
aacgaaattg
gaagatggtg
gttggtagca
gcaaaagtta
atcgatgcca
accagcaagc
cgcaacatca
gtgaaacatg
gatgccattg
gatctgaacc
ggtgtgtata
tttgattgceg
cgcaaaaatc
atttgcaaaa
gaaacctaca
accgatgcaa
cagaaaatgt
accaaactga
ctgcgtgata
atcgaggata
aatcatgttg
gttaaaagcc

ggtgcgatta

ttaccctgag
atattaccaa
gccagcagcet
cgaacctgat
ttattccgcet
aagaaagccg
ttggcgaact
ccctgaacca
aaatccgtga
agatcgaaga
gegtgattat
aactggccaa
gtgcgacccg
actatccgat
ccaccgtgac
aggttagcaa
tggeegttcet
tcaacaacac
aaaaagacat
aacagcagct
tccgcaaaga
ccaacgaatt
agtttaaaga
ataacaaaga
aagcaattct
tgaccagtaa

gceegtatge

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



agattttcat
ctataagcgc
ggccaaaaat
agatatcgag
acagagcatt
tattacctca
tgaaggcagc
caaagattat
tgaaatcatt
cgatgaggat
gctgggcaaa
gtgtgttctg
cgttegtgec
tattctggat
tgatcagagt
agaaaataaa
aatgcagacc
atttaagaaa
tctgectatt
taataatcag
gggtattgtt
agcctatatc
tggacgctat
tcagatgctg
gcagaaaatt
taactatcgce

ggtgcacttt

accagcaaaa
gaacaggttc
cagaattggg
cacgagattg
gcaagcctgg

cagggtcgca

aaagaatttc
ccgaaagata
ccgcagaatg
gcacagaaag
gaatatgttg
gataaacgtg
gaaaaacgca
ctgagcaatc
ctgaccctgg
cagaagatca
aatgaacagg
cgtattgaag
aataccatgc
acagagaaaa
gcaaacatga
agcctggaag
ctgeccgtcaa
gcaggtctgg
cagagcgata
aatattatca

attgatccga

ttcatgtgga
tgctgeagta
cagaatttgg
accagaaaag
ttgaaggtegs
aagacaaaaa
gtctgeatcce
aacgttatgg
gcgaattcat
aagccgttga
tgattggtat
gtaaaatcct
gcaaaaacta
tgcgtgttga
ttaaaaagaa
aactgaagca
atgttctgga
gtctgattag
gcgaaatgat
acaagatcat
ttggecatcegt
atctgagccg
ccagccagga
gtacatatca
ataccgttct
agctggaaga

aatttacgag

ctggacgaaa
tgttaaagat
ctggaacttt
ttatatcctg
ttgtctgctg
ccagtttagt
ggaatttgca
tcgectgeag
caatctgaaa
agaattcaac
tgatcgtggc
gggecgatttt
ttggaaacac
aaccacaatc
tcgtgataca
gctgagctat
cctgattaat
cagctttggt
tagtgatctg
cgaactggat
gaactacatc
tgcatatggt
cgaagatgtg
gttttttgaa
gegetttgtt
aaccaaatac

caaaaaatgt

atcaaaaaag
tgtctgaccg
gaaaaatgca
cagaaacaca
ctgccgatta
aaagattgga
gttagctatc
tttgtttgtg
aagcagattg
aaaaaagtga
ctgaaacaac
gagatctaca
acactggcag
gaagataaca
ccggatgaag
attcgtaaac
aacgaaccga
gaaggtcaga
cagggtgtta
gcagccgata
tttgccaaat
ggtgcaaaaa
gattttaaag
atgcagctgc
ccggcatttce
aaaagcaaac

ccggtttgca

agtgggataa
atagcaccat
acagctatga
ccatctccaa
ttaaccagga
agcagatctt
gtaccccgat
cctttaactg
agaacttcaa
atcatgccct
tggcaaccct
agaaagaatt
aaacccgtca
aagtgctggt
aagccaccga
tgcagcataa
gcgacgaaga
aatatgcgga
ttgcccgtgg
atctgaaaca
acagctacaa
geggttatga
aacagcagaa
tgaagaagct
gtagcgcaga
cgtttggegt

gCaaaaccCaa

6840

6900

6960

7020

7080

71490

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400



tgtgtatcgt
tcagctgaaa
ctatcatatt
tcgaaattca
aactttcaac
ataatttttt
atcggtttat
aagacgaaaa
ttatctgggc
agaggttcat
atagtgagtc
accctggegt
atagcgaaga
ggaaattgta
attttttaac
cagttattgg
aatggcagaa
tagccgcetta
tgtgcttctc
acgatatgat
ggtgeegeceg
g88L8agecag
acttacgggt
gctccaacgg
geceecgegeceg
gaatgccggg

gatacagggt

gataaagatg
gaacgcgaaa
gcactgaaaa
aattgtgagc
agtttcagtg
cacgttgaaa
cagcttgett
catgccacac
ttaaaagcag
tactgaacac
gtattacgceg
tacccaactt
ggeceegeacc
agcgttaata
caataggccg
tgcccttaaa
attcgaaagc
tgtctattgce
aaatgcctga
catttattct
gcttcecattce
acaaggtata
tgctgegeaa
ctcgecatceg

ttcccattcc

ctggetggsc

cgggatgegg

acattctggt
acaacatcca
gcgtggaaaa
ggataacaat
gagtgagaat
atctccaaaa
tcgaggtgaa
atgaggaata
aagtccaacc
tcgtecgaga
cgctcactgg
aatcgccttg
gatcgccctt
ttttgttaaa
actgcgatga
cgecctggtgce
aaattcgacc
tggtttaccg
ggccagtttg
gcctcccaga
aggtcgaggt
gggcggcegag
cccaagtgcet
tccagaaaac
tccgtttegg

ggctectege

cgcaggtcgce

gtgtaaagaa
ctatattcat
tctgatccag
ttgaattttc
agaaaggaac
aaaaaggctc
ttttgaccct
ccgattetcet
cagataacga
ataacgagtg
ccgtegtttt
cagcacatcc
cccaacagtt
attcgcgtta
gtggcaggsc
tacgcctgaa
cggtcgtegg
gtttattgac
ctcaggetct
gcctgataaa
ggceecggcetce
gcggctacag
accggegcess
acggctcatc
tcaaggctgg

cggegeeggt

catgccccaa

tgcggttttc
aatggtgatg
atgaaataat
tgtatgaggt
aactaaagga
caaaaggagc
ctagcgaaaa
cattaacata
tcatatacat
gatcccctcc
acaacgtcgt
ccetttegec
gcgcagectg
aatttttgtt
gggegcgtaat
taagtgataa
ttcagggcag
taccggaagc
cccecgtggag
aacggtgaat
catgcaccgc
ccgatagtct
cagcgtgacc
gggcatcggc
caggtctggt
cggtagttgc

cagcgattcg

gtagtgatag
acaacggtgc
ggtctagagg
tttgctaaac
attgcgaata
ctttaattgt
tgcaagagca
ttcaggccag
ggttctctcc
aattcgccect
gactgggaaa
agctggegta
aatggcgaat
aaatcagctc
ttttttaagg
taagcggatg
ggtcgttaaa
agtgtgaccg
gtaataattg
ccgttagega
gacgcaacgc
ggaacagcgc
cgtgtcggeg
aggcgetget
tccatgecccg
tgctegeecg

tcctggtegt

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020



cgtgatcaac
cccacgecac
cgacggagat
aacgtccgat
tctgegecac
cccacgcectc

gaatgccgat

<210> 35

<211> 10410

<212> DNA

caccacggcg
gcggtecattg
ccagcgctcg
gagcttggaa
gaggtgatgc
atgcgetttg

ttctctggac

gcactgaaca
accacgtagg
gccaccaagt
agtgtctttt
agcagcattg
cgttccgttt

tgegtegg

<213> Artificial Sequence

<220>

ccgacaggceg
ccgacacggt
ccttgactgce
ggctgaccac
ccgeegtgeg

gcacccagtg

<223> CRISPR/SuCmsl_Coli vector system

<400> 35

ccatgcttat ctccatgecgg tagggtgeceg

caacttttcg
ttttctttaa
ccectttttt
ggtgcccaaa
cggcaaaaag
aggtggegct
ggcgggcttc
aggccaagcc
ccggcaageg
attgatgggsg

gggtageegg

cttgtccagc

ccatcgtcca

gcagcgcegac
cctacgcaat
aagttgttga
gaagggcacc
tggcccctcc
gcccecttgg
geccttcgact
gctgegeggt
aagcgcgcag
caaggccgcea
tgggcaatcc
agggttgtcc

catatccacg

aacaattatg
gagctattgc
tttttaagtc
cctgeggget

gggegettgtt

aacccccgea
gcccccactc
cgctgegega
gccgeaggec
ggccgegeag
ctgtggtcaa
acgggeegag

ggctggcaag

cacggttgeg
cgttgcgtaa
ggggggtecc
tttcgeattt
tcccccacge
gatcgactgc
ctcgeccgecg
gcataggctt
gecttgaccc
ggaggctttt
ttggagcegg
gctegtgesc
cgaagcgagce

ggagcgcagc

caactggtcg
geeggegecy
gtattggacc
cacggegttc
tttcctegea

accgggcttg

gcaccatgceg
aagtggcagt
gcaatgagct
cgcectatat
cttcggegceg
gcggecttcg
tgaggctegg
gggtegttcc
gccttecact
ccccagagaa
tgggtatgtg
aggcgceagcec
cagccggtgg

gaccgcgceag

cggggetggc

ttgagcttca
gtccgcaaag
tggtggccca
ataagcccgg

ttcttggett

caatcagctg
caattacaga
gttgcgtacc
ctagttcttt
gctecccectce
gccttgecca
ggggcagecg
aggcgegtca
tggtgtccaa
aattaaaaaa
gtcgaaggct
tgtccatcag
ccgetegegg

ggcgaagecc

10080
10140
10200
10260
10320
10380

10407

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

840



ggagagcaag
gtctagtgag
cgtcgagccg
atgcaagaag
gcgegagacg
cagcaccgat
cgetgtgttg
ccaagaacag
ggcggatcge
gttcgtggty
agcgcagatg
acggggcatc
ggagcggeca
tgcaccgceag
cgtggecgac
cgcaggagcg
tcgggagegce
caaggccgcc
ccagcgccag
gtgccacctg
atgcgetgeg
ccgccaaget

acacccagcc

ggcaagcagg
agcctggcga
tcgacaagac

tcgaatgggc

cccgtagggc

tatactcaag
gttggacacc
ctggcgaaaa
cccaacgctg
gaagcgatgg
geggtcgagt
caggcggegt
atcgtgacgg
ccgetgacge
acccgegacc
gagggcagca
ccagtgggcc

ggattggecg

cggctgacaa
cgtgagatgc
ctgaagcccg
gcgatcatca
aaacaggccc
aaccccagag
aatcgggagc
cttcagcaat
ggccacagtc
catcgccatg
acagttcggc

cggcttecat

aggtagccgg

gccgceageceg
cattgagtgg
daaaagggagg
tgggcaacgt
acgccagcag
gccgactgeg
acgtcatgac
tcttcgagaa
ccagcatcca
aggacggcag
agaccacgtt
aggcacgtca
acgtcaccat
aaaagctggg
aagcggttcg
gcaagaaggc
ttctggacgc
aggcegtegg
agcgccagcea
tccegetceag
ggcgataccg
atcacgggta
gatgaatcca
ggtcacgacg
tggcgcgagc
ccgagtacgf

atcaagcgta

ccgtaggegg
cccgeeggag
ggcaggcatg
ggcggecagt
gacgccagag
cgagttgéég
ggccageecg
ggcgcacaag
ccgtgacgaa
gctgteggec
tgcggceceget
cacgcgcatt
cagcccgcaa
aatctcaaag

gcaggggtat

cgatcaagcc
cctggggecg
cgaaaagctg
ggaacgeges
aagaactcgt
taaagcacga
gccaacgcta
gaaaagcggce
agatcctcgc
ccctgatgcet
gctcgetcega

tgcagccgec

tcacgacttt
gcaccgectt
gecggeatacg
ctcaagcacg
aacgagcact
ccagagaagc
gaatggtgga
tggctggegs
accagcccge
aaggagttca
gtggccgatc
caggcgttct
gcggtcegagce
cgcgttgaga
gagcctgecc
caagagacgg
ttgaatcggg
ctgacggaac
cgcgcacatt
caagaaggcg
ggaagceggtc
tgtcctgata
cattttccac
cgtcgggceat
cttcgtccag
tgcgatgttt

gcattgcatc

gcgaagcaaa
gcgetgececc
cgatcatgceg
cctaccgcega
gggcggecag
ggcgcaagga
agtcggccag
acaagtacgg
acatgaccgc
tcggcaacaa
tagggctgca
acgaggccct
cacgcgccta
cgeccggaagc
tacaggccgc
cccgagacct
atatgcaggc
agcgggaagt
tccccgaaaa
atagaaggcg
agcccattceg
gecggtccgec
catgatattc
ccgegecttg
atcatcctga
cgcttggteg

agccatgatg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



gata;tttct
aatagcagcc
ccegtegtgg
gacaggtcgg
gcatcagagc
geggeeggag
gtctcttgat
cagtttactt
tcgettgetg
acctgctttc
atccggggtc
ccecttgegec
ttcgactgag
ccccacacta
gaccaccgeg
ctacaacagt
attttcctct
actaaaaaat
gctgcataat
gtcaagcegt
actttttcett
acccgcgaga
_ atccgggteg
aagacgctaa
acatgctgtg
tgacaagcct

atgcgcecgea

cggcaggagc
agtcccttcec
ccagccacga
tcttgacaaa
agccgattgt
aacctgegtg
cagatcttga
tgcagggcectt
tccataaaac
tctttgeget
agcaccgttt
ctgagtgcett
cctttegttt
ccatcggegce
ctactgcecegce
agaaattcga
tttgtttgat
ctatctgttt
gtgcctgtca
caattgtctg
cacaaccggc
aatagagttg
tgctcaaaag
tccctaactg
cgacgetggce
cgegtaccceg

gtaacaattg

aaggtgagat
cgcttcagtg
tagccgegcet
aagaaccggg
ctgttgtgcec
caatccatct
tccectgege
cccaacctta
cgeccagtet
tgegttttcc
ctgcggactg
geggeagegt
tatttgatgc
tacggcgttt
caggcaaaaa
cctcattcta
agaaaatcat
cttttecattc
aatggacgaa
attcgttacc
acggaactcg
atcgtcaaaa
cagcttcegec
ctggcggaaa
gatatcaaaa
attatccatc

ctcaagcaga

gacaggagat
acaacgtcga
gectegtett
cgececectgeg
cagtcatagc
tgttcaatca
catcagatcc
ccagagggcg
agctatcgcc
cttgtccaga
gctttctacg
gaagctagca
ctggcagttc
cacttctgag
aaaaagtccc
ttagactctc
aaaaggattt

tctgtatttt

gcagggattc:

aattatgaca
ctcgggcetgg
ccaacattgc
tggctgatac
agatgtgaca
ttgctgtcetg
ggtggatgga

tttatcgcca

cctgeeccgg
gcacagctgc
ggagttcatt
ctgacagccg
cgaatagcct
tgcgaaacga
ttggcggcaa
ccccagetgg
atgtaagccc
tagcccagta
tgttccgett
taaaacgaaa
cctactctcg
ttcggcatgg
ggttgagtac
gtttggattg
gcagactacg
ttatagtttc
tgcaaaccct
acttgacggc
ccccggtgea
gaccgacggt
gttggtcctce
gacgcgacgsg
ccaggtgatc
gcgactegtt

gcagctccga

cacttcgecc
gcaaggaacg
cagggcaccg

gaacacggcg

ctccacccaa
tcctcatect
gaaagccatc
caattccggt
actgcaagct
gctgacattc
cctttagcag
ggcccagtcet
catggggaga

ggtcaggtgg

atcgcaggat
caactggtct
ggcctaaaga
tgttgcatgg
atgctactcc
tacatcattc
ttttttaaat
ggcgataggc
gcgccagett
cgacaagcaa
gctgatgtac
aatcgcttcec

atagcgccct

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



tccecttgece
tcatccgggc
cagtaggcsgc
cgaccgtagt
aattctcgtc
cctttecattce
gttaaacccg
gcttcagceca
atcagacatt
ccgcttatta
aaaagtgtct
tgctatgcca
caactctcta
ttaggaggca
ttttggtgea
ctttgttgat
tgaaaatgag
tgcctgggag
tcagctgagt
ggcaagectg
gaaggataac
gtatacccgt
caataaaacc
tggtgcaatt
tgaatttgcc
aattgccacc

dgaacagaaa

cggegttaat
gaaagaaccc
gcggacgaaa
gatgaatctc
cctgattttt
ccageggtcg
ccaccagatg
tacttttcat
gcegteactg
aaagcattct
ataatcacgg
tagcattttt
ctgtttctcc
aaaatgctgce
accctgaaag
attagctatg
ctggtgaaaa
aaaatctatt
cgcaaagcac
tgtggtatgt
atcacccgtc
gcactggaaa
tttatggtgc
agctttccga
ctgaacgatt
aatggtggtt

ccgcacgtgt

gatttgccca
cgtattggca
gtaaacccac
tcctggeggs
caccacccecc
gtcgataaaa
ggcattaaac
actcccgeca
cgtettttac
gtaacaaagc
cagaaaagtc
atccataaga
atacccgttt
atgcatttac
aagatgagaa
aaaacatgaa
aatgtgaacg
atcgcaccga
gttttgatgce
atcagggtgc
agaagagttt
aaagcgataa
tggccaatct
atatcagcaa
attcacagct
ataccccgtt

ttaaaaacga

aacaggtcgc
aatattgacg
tggtgatacc
aacagcaaaa
tgaccgcgaa
aaatcgagat
gagtatcccg
ttcagagaag
tggctettet
gggaccaaag
cacattgatt
ttagcggatc
tttggtaccg
caatcagtat
aaaatgcaaa
aagcagcgcea
ctgctatagce
tcagattgcc
aggtaaacag
aaaactgagc
tctgaaagat
agcacatacc
ggtgaacgaa
actggaagat
gagcgaactg
tgcaaaagft

tatcgatgcec

tgaaatgcgg
gccagttaag
attcgcgagc
tatcacccgé
tggtgagatt
aaccgttggc
gcagcagegee
aaaccaattg
cgctaaccaa
ccatgacaaa
atttgcacgg
ctacctgacg
ggcccecect
cagctgagca
agccacgagg
accattgcag
gagatcgtga
gtgtataaag
aatagccagc
cgttatatta
tttagccagc
aaaccgaacc
attgttattc
ggtgaagaaa
attggcgagc
accctgaatc

aaaatccgcg

ctggtgegct
ccattcatgc
ctccggatga
tcggcaaaca
gagaatataa
ctcaatcggc
atcattttgc
tccatattgc
accggtaacc
aacgcgtaac
cgtcacactt
ctttttatcg
cgagtttatt
aaaccctgeg
aactgaaagg
aaagcctgaa
aattccataa
atttttatcg
tgattaccct
ccaattactg
agctgcatca
tgatcaactt
cgctgagcaa
gccatctgat
tgaaagatgc
attataccgc

aactgaaact

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



gatcggtctg
caacctggat
gtgctttaaa
cgaaccgaat
tcgtagtccg
gattaaagtg
tacctttcceg
caaagaaccg
tctggaacac
cacctttgaa
tattctggcec
gctgggtttt
agacaagtac
atttaagcag
agaaaaaaac
tgatcgttat
cctgaacaaa
taaaaccctg
tgcagatttt
caactataaa
catggccaaa
tgaagatatc
caaacagagc
ggatattacc
ctttgaaggc
gattgaaggt

tgceccatatt

gttgaaacac
aaattcagca
tacaaaccga
gegttgggate
gcacatgatt
gcctttgatt
caagaaatgt
gtgtttaaat
aaaaataacc
aacattgtgc
tggattaacg
attcgtggtg
ggtaaaatca
attagcagca
gagatcacca
ctgectggeaa
ctggataaaa
attaaactga
cataccagca
cgtgaacagg
aatcagaatt
gagcacgaga
attgcaagcc
agtaaagagc
agcaaagaat
tatccggttc

gttccgcaga

tgaaaggtaa
cctataatga
tteccgtttct
aagatgcagt
atgcaaataa
atgcgtggga
gcgaaaaata
tctatgccga
tgccgagceaa
tgccgtataa
atggccatga
gtctgaaagg
aaagctatta
catatggcaa
aaatcaccca
gtgagctgaa
gctcagaatt
tcaaaaacca
aaaccggctt
tcctggttga
gggcagaatt
ttgatcagaa
tggttgaagg
gcaaagacaa
ttcgtctgea
agaaacgtta

atggcgaatt

aagcagtgag
tcgtaaccag
ggtgaaacat
tgcgaaagtt
ccaagaaggc
acagctggca
tctgaacagc
tctgctgtat
tcaagaagag
aatcagccag
tcataaaaag
tcgtattaaa
tgagaacccg
aacctttgca
ctttggcatt
acatgagcag
cattacctat
taccaccaaa
caacaaaaat
gtatgttaaa
tggctggaac
aagctatctg
tggttgtctg
aaaccagttc
tccggaattt
tggtcgtctg

tatcaacctg

cagatcgaag
agcgttattg
caactggcca
ctggatgccg
tttgatctga
aatagcctgt
atctatggtt
atccgcaaaa
ttcatctgca
ttcgaaacct
tataccgatg
gcagaagaag
tacaccaaac
gaactgcgceg
atcatcgaag
attaatcatg
caggtgaaaa
aagggtgcga
gagatcgaga
gattgtctga
tttgaaaagt
ctgcagagcg
ctgctgeccga
agcaaagatt
gcagttagcet
cagtttgttt

aaaaagcaga

aatatttcag
ttcgtaccca

aatatatcag

ttggtgccat

accactatcc
ataccaccgt
gcgaagttag
atctggcagt
aaatcaacaa
acaaaaaaga
caaaacagca
ttagccagaa
tgaccaacga
acaaattcaa
ataaaaaccg
ttagcaccat
gcctgaccag
ttagcccgta
aaaactggga
ccgatagcac
gtaacagcta
ataccattag
ttattaacca
ggaaccatat
atcgtacccc
gtgcatttaa

ttgagaactt

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320



caacgatgag
cctgagcgac
cctgtgtgtt
atttgttcgt
tcatattctg
ggttgatcag
cgaagaaaat
taaaatgcag
ggaattcaaa
ggatctgect
tggtaataat
acagggtatt
caaagcctat
tgatggtcgc
gaatcagatg
gctgecagaaa
agataactat
cgtggtgcac
caatgtgtac
tagccaactg
tgcctatcat
aggtcgaaat
aacaactttc
ataataattt
tgtatcggtt
gcaaagacga

cagttatctg

gatgtgcaga
aaagaatatg
ctggataaac
gccgaaaaac
gatctgagca
agtctgaccc
aaacagaaga
accaatgaac
aaacgtattg
attaatacca
cagaccgaga
gttgcaaaca
atcagcctgg
tatctgccga
ctggecaggtc
attcagagtg
cgtaatattc
tttattgatc
cgcgataaag
aaagaacgcg
attgcactga
tcaaattgtg
aacagtttca
tttcacgttg
tatcagcttg
aaacatgcca

ggcttaaaag

aacgtaatgt
ttgtgattgg
gtggtaaaat
gtagcgaaag
atctgcgtgt
tggttaaaaa
tcaaactgaa
aggatgttct
aaggcctgat
tgcgcgaaat
agaacaaaat
tgattggcat
aagatctgag
gtaccagcca
tgggcaccta
ataataccgt
tgecgtcetgga
cgaaatttac
atgacattct
aaaacaacat
aaagcgtgga
agcggataac
gtggagtgag
aaaatctcca
ctttcgaggt
cacatgagga

cagaagtcca

gaccgaattt
tattgatcgce
tctgggcgat
ccattgggaa
tgaaaccaca
gaatcgtgat
gcagctgagc
ggacctgatt
ttccagcttt
gattagcgat
cattgaactg
cgtgaactac
ccgtgcatat
ggacgaagat
tcagtttttc
tctgegettt
agaaaccaag
gagcaaaaaa
ggtttgtaaa
ccattatatt
aaatctgatc
aatttgaatt
aatagaaagg
aaaaaaaagg
gaattttgac
ataccgattc

acccagataa

aacaaaaaag
ggtctgaaac
ttcgagatct
cacacccagg
attgaaggta
acaccggatg
tatattcgta
aataacgaac
ggtgaaggtc
ctgcagggtsg
gatgcagcecg
atctttgcca
ggtggtgcaa
gtggatttta
gaaatgcaac
gttccggeat
tataaaagca
tgtccggttt
gaatgcggtt
cacaatggtg
cagatgaaat
ttctgtatga
aacaactaaa
ctccaaaagg
cctctagcga
tctcattaac

cgatcatata

tgaatcatgc
aactggcgac
acaagaaaga
cagaaacccg
aaaaagtgct
aagaagccac
aactgcagca
cgagtgatga
agaaatatgc
ttattgcacg
ataatctgaa
aatacagcta
aaagcggtta
aagaacagca
tgctgaagaa
ttcgtagegc
aaccgtttgg
gtagcaaaac
ttcgtagtga
atgacaacgg
aatggtctag
ggttttgcta
ggaattgcga
agcctttaat
aaatgcaaga
atattcaggc

catggttctc

7380

7440

7500

7560

7620

7680

7749

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940



tccagaggtt
cctatagtga
aaaaccctgg
gtaatagcga
aatggaaatt
ctcatttttt
aggcagttat
atgaatggca
aaatagccgc
ccgtgtgctt
ttgacgatat
cgaggtgccg
cgcggeggasgg
cgcacttacg
gecggetccaa
gctgeccgeg
ccggaatgcc
ccggatacag
cgtcgtgatc
ggccccacge
tcacgacgga
aagaacgtcc
ccatctgegce
cggeccacgce
cttgaatgcc
<210> 36

<211> 10542
<212> DNA

cattactgaa
gtcgtattac
cgttacccaa
agaggcccgce
gtaagcgtta
aaccaatagg
tggtgccctt
gaaattcgaa
ttatgtctat
ctcaaatgcc
gatcatttat
ccggcttcca
cagacaaggt
gettgectgeg
cggctegeca
ccgttcccat
gggctggetg

getcgggatg

aaccaccacg
cacgcggtca
gatccagcgce
gatgagcttg
cacgaggtga
ctcatgcgcet

gatttctctg

cactcgtccg
gecgegetcac
cttaatcgec
accgatcgcc
atattttgtt
ccgactgcega
aaacgcctgg
agcaaattcg
tgctggttta
tgaggccagt
tctgectcecc
ttcaggtcga
atagggcggc
caacccaagt
tcgtccagaa
tcctecegttt
ggeggctect
cggcgeaggt
gcggceactga
ttgaccacgt
tcggccacca
gaaagtgtct
tgcagcagca
ttgecgttccg

gactgcgteg

agaataacga
tggccgtegt
ttgcagcaca
cttcccaaca
aaaattcgceg
tgagtggcag
tgctacgect
acccggtegt
ccggtttatt
ttgctcaggce
agagcctgat
ggtggeecegg
gaggcggcta
gctaccggeg
aacacggctc
cggtcaéggc
cgeeggescec

cgccatgcecc
acaccgacag
aggccgacac
agtccttgac
tttggctgac
ttgccgecegt

tttgcaccca

gtggatcccc
tttacaacgt
tcceecttte
gttgcgcage
ttaaattttt
ggcgggeegt
gaataagtga
cggttcaggg
gactaccgga
tctcccegtg
aaaaacggtg
ctccatgcac
cagccgatag
cggcagegtg
atcgggcatc
tggcaggtct
ggtcggtagt
caacagcgat
gcgcaactgg
ggtgccgess
tgcgtattgg
caccacggcg

gggtttcctc

gtgaccgggc

tccaattcgc
cgtgactggg
gccagetgge
ctgaatggcg
gttaaatcag
aattttttta
taataagcgg
cagggtcgtt
agcagtgtga
gaggtaataa
aatccgttag
cgcgacgcaa
tctggaacag
acccgtgtcg
ggcaggegcet
ggttccatge
tgctgctcge
tcgtectggt
tcgeggggct
ccgttgagcet
accgtccgca
ttctggtggce
gcaataagcc

ttgttcttgg

9000

9060

9120

9180

9249

9300

9360

9420

9480

9540

9600

9660

9720

97806

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10410



<213> Artificial Sequence

<220>

<223> CRISPR/SeqlID63 Coli vector

<400> 36
ccatgcttat

caacttttcg
ttttctttaa
ccecctttttt
ggtgcccaaa
cggcaaaaag
aggtggegct
ggcgggcettc
aggccaagcc
ccggcaageg
attgatggeg

gggtagecegg

cttgtccagc
ccatcgtcca
ggagagcaag
gtctagtgag
cgtcgagecg
atgcaagaag
gcgegagacg
cagcaccgat
cgectgtgttg
ccaagaacag
ggcggatege

gttcgtggtg

ctccatgcgg
gcagcgcegac
cctacgcaat
aagttgttga
gaagggcacc
tggccectece
gcceecttgg
gccttegact
gctgegeggt
aagcgcgceag
caaggccgca
tgggcaatcc
agggttgtcc
catatccacg
ccegtagggce
tatactcaag
gttggacacc
ctggcgaaaa
cccaacgctg
gaagcgatgg
gecggtcgagt
caggeggegt
atcgtgacgg

ccgetgacge

tagggtgccg
aacaattatg
gagctattgc
tttttaagte
cctgegggst

ggggcttgtt

aacccccgca
gcccccactce
cgctgegega
geccgeaggec
ggccgegeag
ctgtggtcaa
acgggccgag
ggctggcaag
gccgeagecg
cattgagtgg
aaaagggage
tgggcaacgt
acgccagcag
gccgactgeg
acgtcatgac
tcttcgagaa

ccagcatcca

aggacggcag

system

cacggttgcg
cgttgegtaa
ggggegtgcc
tttcgcattt
tcccccacge
gatcgactgc
ctcgecgecg
gcataggctt
gccttgaccce
ggaggctttt
ttggagccegg
gctegtggec
cgaagcgagc
ggagcgcage
ccgtaggegg
cccgecggag
ggcaggcatg
ggcggccagt
gacgccagag
cgagttgctg
ggccagececg
ggcgcacaag
ccgtgacgaa

gctgteggece

gcaccatgceg
aagtggcagt
gcaatgagct
cgccctatat
cttcggegeg
geggecttceg
tgaggctcgg
gggtegttcc
gccttccact
ccccagagaa
tgggtatgtg
aggcgcagcec
cagceggteg
gaccgcgcag
tcacgacttt
gcaccgcectt
gcggcatacg
ctcaagcacg
aacgagcact
ccagagaagc
gaatggtgga
tggctggegg
accagcccgc

aaggagttca

caatcagctg
caattacaga
gttgcgtacc
ctagttcttt
gcteccccctce
gccttgecca
ggggcaggeg
aggcgegtca
tggtgtccaa
aattaaaaaa
gtcgaaggct
tgtccatcag
ccgetegegg
ggcgaagcecc
gcgaagcaaa
gecgetgececce
cgatcatgcg
cctaccgcega
ggecggeceag
ggcgcaagga
agtcggccag
acaagtacgg
acatgaccgc

tcggcaacaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



agcgcagatg
acggggcatc
ggagcggeca
tgcaccgcag
cgtggecgac
cgcaggageg
tcgggagegc
caaggccgcc
ccagcgccag
gtgccacctg
atgcgectgeg
ccgccaagcet

acacccagcc

ggcaagcagg
agcctggega
tcgacaagac
tcgaatgggce
gatactttct
aatagcagcc
ccegtegtgg
gacaggtcgg
gcatcagagc
geggeeggag
gtctcttgat
cagtttactt
tegettgetg

acctgctttc

acccgcegacce
gagggeagea
ccagtgggcc
ggattggccg
cggctgacaa
cgtgagatgc
ctgaagcccg
gcgatcatca
aaacaggccc
aaccccagag
aatcgggagc
cttcagcaat
ggccacagtc
catcgccatg
acagttcggc
cggcttccat
aggtagccgg
cggcaggagc
agtcccttcce
ccagccacga
tcttgacaaa
agccgattgt
aacctgegtg
cagatcttga
tgcagggcett
tccataaaac

tctttgeget

agaccacgtt
aggcacgtca
acgtcaccat
aaaagctggg
aagcggttcg
gcaagaaggc
ttctggacgce
aggccgtegg
agcgccagea
tcccgetceag
ggcgataccg
atcacgggta
gatgaatcca
ggtcacgacg
tggcgcgagc
ccgagtacgt
atcaagcgta
aaggtgagat
cgcttcagtg
tagccgeget
aagaaccggg
ctgttgtgcec
caatccatct
tccectgege
cccaacctta
cgcccagtct

tgegttttcc

tgcggeceget
cacgcgcatt
cagcccgcaa
aatctcaaag

gcaggggtat

cgatcaagcc
cctggggecg
cgaaaagctg
ggaacgcges
aagaactcgt
taaagcacga
gccaacgcta
gaaaagcggce
agatcctcgc
ccctgatgct
gctecgetcega
tgcagccgec
gacaggagat
acaacgtcga
gcetegtett
cgeccectgeg
cagtcatagc
tgttcaatca
catcagatcc
ccagagggcg
agctatcgcc

cttgtccaga

gtggccgatc
caggcegttct
gcggtcegage
cgcgttgaga
gagcctgecc
caagagacgg
ttgaatcggg
ctgacggaac
cgcgcacatt
caagaaggcg
ggaagcggtc
tgtcctgata
cattttccac
cgtcgggcat
cttcgtccag
tgecgatgttt
gcattgcatc
cctgececgg
gcacagctgc
ggagttcatt
ctgacagccg
cgaatagcct
tgcgaaacga
ttggcggceaa
ccccagetgg
atgtaagccc

tagcccagta

tagggctgca
acgaggcecct
cacgcgccta
cgccggaage
tacaggccgc
cccgagacct
atatgcaggc
agcgggaagt
tccccgaaaa
atagaaggcg
agcccattcg
gecggtecgec
catgatattc
ccgegecttg
atcatcctga
cgettggtgg
agccatgatg
cacttcgccc
gcaaggaacg
cagggcaccg

gaacacggcg

ctécacccaa
tcctcatect
gaaagccatc
caattccggt
actgcaagct

gctgacattc

1560

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

26490

2700

2760

2820

2880

2940

3000

3060



atccggggtc
cccttgegec
ttcgactgag
ccccacacta
gaccaccgeg
ctacaacagt
attttcctct
actaaaaaat
gctgeataat
gtcaagccgt
actttttctt
acccgcgaga
atccgggtegsg
aagacgctaa
acatgctgtg
tgacaagcct
atgcgecgea
tceccttgec
tcatccgggce
cagtaggcgc
cgaccgtagt
aattctcgtc
cctttcattc
gttaaacccg
gcttcagcca
atcagacatt

ccgcttatta

agcaccgttt
ctgagtgctt
cctttegttt
ccatcggegce
ctactgccgc
agaaattcga
tttgtttgat
ctatctgttt
gtgcctgtca
caattgtctg
cacaaccgge
aatagagttg
tgctcaaaag
tccctaactg
cgacgctggc
cgcgtacccg
gtaacaattg
cggecgttaat
gaaagaaccc
gcggacgaaa
gatgaatctc
cctgattttt
ccageggtceg
ccaccagatg
tacttttcat
gcegtcactg

aaagcattct

ctgcggactg
gcggeagegt
tatttgatgc
tacggcgttt
caggcaaaaa
cctcattcta
agaaaatcat
cttttcattc
aatggacgaa
attcgttacc
acggaactcg
atcgtcaaaa
cagcttcegec
ctggeggaaa
gatatcaaaa
attatccatc
ctcaagcaga
gatttgccca
cgtattggca
gtaaacccac
tcctggeges
caccaccccc
gtcgataaaa
ggcattaaac
actcccgcca
cgtcttttac

gtaacaaagc

gctttctacg
gaagctagca
ctggcagttc
cacttctgag
aaaaagtccc
ttagactctc
aaaaggattt
tctgtatttt
gcagggattc
aattatgaca
ctcgggetgg
ccaacattgc
tggctgatac
agatgtgaca
ttgectgtctg
getggatgga
tttatcgcca
aacaggtcgc
aatattgacg
tggtgatacc
aacagcaaaa
tgaccgcgaa
aaatcgagat
gagtatcccg
ttcagagaag
tggctcttct

gggaccaaag

tgttccgett
taaaacgaaa
cctactctceg
ttcggcatgg
ggttgagtac
gtttggattg
gcagactacg
ttatagtttc
tgcaaaccct
acttgacggc
cceccggtgea
gaccgacggt
gttggtcctce
gacgcgacgg
ccaggtgatc
gcgactcegtt
gcagctccga
tgaaatgcgg
gccagttaag
attcgcgagc
tatcacccgg
tggtgagatt
aaccgttggc
gcagcagees
aaaccaattg
cgctaaccaa

ccatgacaaa

cctttagcag

ggcccagtct
catggggaga

ggtcaggtgg

atcgcaggat
caactggtct
ggcctaaaga
tgttgcatgg
atgctactcc
tacatcattc
ttttttaaat
ggcgataggce
gcgecagett
cgacaagcaa
gctgatgtac
aatcgcttec
atagcgccect
ctggtgcget
ccattcatgce
ctcecggatga
tcggcaaaca
gagaatataa
ctcaatcgge
atcattttgc
tccatattgce
accggtaacc

aacgcgtaac

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620

4680



aaaagtgtct
tgctatgcca
caactctcta
ttaggaggca
tggtgcaacc
tgtggatatt
aattgaactg
ctggggtcag
gctggcacgt
cagcctgagt
ttattggaaa
gcatcagtat
caacttcaat
gagcaatggt
tcatctgatt
gaaagatgca
ttataccgca
gctgaaactg
gtacttcage
tcgtacccag
atatatcgcc
tagtccggcea
taaagtggca
ctttccggaa
agaaccggtg
ggaacacaaa

cttcgagaaa

ataatcacgg
tagcattttt
ctgtttctec
aaaatgaaaa
ctgaaagagg
agctataaaa
gtgaaaaagt
atttattgtc
aaagcccgtt
agcaaacata
gataacattg
aaacgtgcac
aaaaccttta
gcaattagct
gaatttgccc
attgccacca
gaacagaaac
atcgaactgg
aaattcgaca
tgctttaaat
gaagatgaag
catgattatg
tttgattatg
gaaaaatgtc
ttcaaatttt
aataacctgc

atcgtgctgc

cagaaaagtc
atccataaga
atacccgttt
gctttgaaaa
ataaaaagaa
ccatgaaaag
gcgaacgetg
gtaccgatca
ttgatgttgg
atgtttatca
cccgtcagaa
tggaaaatag
gcattctggce
ttccgaatat
tgaatgatta
atggtggtta
cgcatgtgtt
ttgagaaact
agttcaaaat
acaaaccgat
atgcagttct
cacataatga
cctgggaaca
gtgaatatct
acgccgatcet
cgagcaatcc

cgtataaaat

cacattgatt
ttagcggatc
tttggtaccg
cagctgecag
atgcaaaagc
cagcgcaacc
ctatagcgaa
gattgccegtg
tgatcagaat
gggtctgaaa
aagcttectg
cgataaagca
caacctggtg
cagcaaactg
tagcgatctg
taccccgttt
caaaaatgat
gaaaaacaaa
ctatgatgat
tccgtttctg
gaaagttctg
agatgtgttc
gctggceaaat
gaacgccatt
gctgtatatt
ggaagagttt

caaagagttc

atttgcacgg
ctacctgacg
ggcceccect
attagcaaaa
cacgaggaac
attgcagaaa
atcatcaaat
tacaaagatt
agccagctga
cgcagccagce
aaagatttta
cataccaaac
aacgaaattg
gaagatggtg
gttggtagca
gcaaaagtta
atcgatgcca
accagcaagc
cgcaaccaga
gtgaaacatg
gatgccattg
gacctgaaac
ggtgtgtata
tatggttgceg
cgcaaaaatc
atttgcaaaa

gaaacctaca

cgtcacactt
ctttttatcg
cgagtttatt
ccctgegttt
tgcaagaatt
gcctgaatga
ttcatgaagc
tttatcgtca
ttaccctgag
atattaccaa
gccagceagcet
cgaacctgat
ttattccgct
aagaaagccg
ttggcgaact
ccctgaacca
aaatccgtga
agatcgaaga
gecgtgattat
aactggccaa
gtgcgaccceg
actatccgat
ccaccgtgag
aagttaccaa
tggccgttct
tcgaaaacac

aaaaggccat

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



tctgacctgg
gggtctgatt
taagaaaggt
taaaaacatc
gaaaagcgag
tcgttatctg
tgaagcaatt
cctgaccagc
aagcccgtat
agagtgggat
caatagcacc
taatagctat
cacaattagc
tgtgaatcag
gaagcagatc
tcgtaccceg
tgcctttaac
tgagaacttc
gaatgaagcc
actggcaacc
caagaaagaa
agaaacccgt
taaagtgctg
aaaagccacc
gctgcagtac
tgatgatgaa

agaatatgcg

attaatgatg
cgtggtggtc
gagctgatcc
agcagcagct
atcacgaaga
ctggccaatg
ctgggtaaac
aaaatcctga
gcagattttc
acctataaaa
atggccaaaa
gaagccatcg
aaagccagca
gatattacca
ttcgaggata
atcaaagatt
tgtgaaatca
aacgatgagg
ctgctgggta
ctgtgtgttc
ttcgttcgta
catattctgg
gttgatcaga
gaagaaaatc
gcaatgcaga
gagttcaaaa

gatctgccga

gtcgtggtca
tgaaaggtcg
cgtattatga
atggcaaaac
tcacccattt
gtctgcagcea
tgaataccag
ttaagctgat
atacctccaa
gcaaccattc
atcagaattg
aacatgagat
ttaaatccct
gccagggtceg
gcaaagaata
atccgaaaga
ttccgeagaa
atatccagaa
aagaatatgt
tgaataaacg
ccgaaaaccg
atctgagcaa
gtctgaccct
gccagaaaat
ccaatgaaca
agcgtgtgga

tcgataccat

tgagaaatat
tattggtgca
aaacccgtat
ctttgccgaa
tggtatcatc
tgataataca
cctggaattt
taaaaaccat
aattcatgtg
actgctgcag
ggcagaattt
tgaccagaaa
ggttgaaaat
caaagataaa
tcgtctgcat
taaacgttat
tggcgaattt
aaataacgtg
tgtgattggt
tggtaaaatt
cagcaaaaac
tectgegtgtt
ggttaaaaag
caaactgaaa
ggcagtgcetg
aggtgttatt

gcgtgcaatg

accgatagca
cagaaaatgt
accaaactga
ctgcgtgata
atcgaggaca
gatcagagca
accacctatc
acgaccagtc
gactggacca
tatgtgaaag
ggctgggatt
agttatatcc
ggttgtctgce
aaccagttta
ccggaatttg
ggtcgccfgc
atcaacctga
gccgaattca
attgatcgtg
ctgggegatt
tattggaaac
gaaaccaccg
aatcgtgata
cagctgagct
gatctgctga
agcccgtttg

attcaggatc

aacgtgaact
tccgcaaaaa
ccaacgagtt
agtttaaaga
ataacaaaga
atacccaggt
aggttaaaag
cgaatgcaaa
aaatcaagaa
attgtctgac
tagaaagctg
tgcagaaaca
tgectgecgat
gcaaagattg
cagttagcta
agtttatctg
aaaagcagat
acaacaaagt
gcctgaaaca
tcgagatcta
acaccctgge
ttgaagataa
caccggatga
atattcgtaa
aagataatag
gtgaaggtca

tgcagggtgt

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920



tattgccaaa
tagtctgaaa
attcaactat
aagcggttat
agaacagcag
gctgaagaag
tcgtagegea
gtatgttcat
atgtccggtt
tatcctgcetg
cattaaaagc
ccagaaacaa
tgatgataac
ataatggtct
gaggttttgc
aaggaattgc
ggagccttta
gaaaatgcaa
acatattcag
tacatggttc
cctccaattc
gtecgtgactg
tcgccagetg
gcctgaatgg
ttgttaaatc
gtaatttttt

gataataagc

ggtaataaac
cagggtgttg
gaagcgtatg
gatggacgct
aatcagatgc
ctgcagaaaa
gataactatc
aaaccgtttg
tgtggtaaaa
tgcaaagcat
gagggctatt
atggaaatca
ggtgcatatc
agaggtcgaa
taaacaactt
gaataataat
attgtatcgg
gagcaaagac
gccagttatc
tctccagagg
gccctatagt
ggaaaaccct
gcgtaatagce
cgaatggaaa
agctcatttt

taaggcagtt

ggatgaatgg

agaccgagaa
tggcaaatat
ttagcctgga
atctgccgag
tggcaggtct
ttcagagtaa
gcaatattat
gcattgtgca
ccggcaaaaa
gtggttttcg
gttttagcga
aaaagctgag
atattgcact
attcaaattg
tcaacagttt
tttttcacgt
tttatcagct
gaaaacatgc
tgggcttaaa
ttcattactg
gagtcgtatt
ggegttaccc
gaagaggccc
ttgtaagegt
ttaaccaata
attggtgecc

cagaaattcg

aaacaagatc
gattggtgtg
agatctgagc
taccagtcag
gggtacatat
taataccgtg
caagctgaac
tttcattgat
gaatgttgat
taccgtgtgg
agatgagatt
cgacaaaaac
gaaaagcgtg
tgagcggata
cagtggagtg
tgaaaatctc
tgctttcegag
cacacatgag
agcagaagtc
aacactcgtc
acgcgegctce
aacttaatcg
gcaccgatcg
taatattttg
ggccgactgce
ttaaacgcct

aaagcaaatt

attgagctgg
gttaacttta
cgtgcatata
gatccggata
cagtttttcg
ctgecgetttg
ccgaaatatg
cctaaagaca
cgcaatgaga
gaattaaaac
cagaaaacca
atccactaca
gaaaacctga
acaatttgaa
agaatagaaa
caaaaaaaaa
gtgaattttg
gaataccgat
caacccagat
cgagaataac
actggecgtc
ccttgcagcea
cccttcccaa
ttaaaattcg
gatgagtggc
ggtgctacgce

cgacccggtc

atgcagcgga
tcctggegaa
atgttgccaa
tggattttaa
aaattcagct
ttccggeatt
ataacaccga
ccagcagcaa
agaagaacaa
agccggaaaa
tcaaaaacaa
ttcataacgg
agcacaaaga
ttttctgtat
ggaacaacta
ggctccaaaa
accctctagce
tctctcatta
aacgatcata
gagtggatcc
gttttacaac
catccccctt
cagttgcgca
cgttaaattt
aggeCcegesc
ctgaataagt

gtcggttcag

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540



ggcagggtcg
gaagcagtgt
tggaggtaat
tgaatccgtt
accgcgacgc
agtctggaac

tgacccgtgt

tcggcaggeg.

ctggttccat
gttgctgctc
attcgtcctg
ggtcgegges
ggccgttgag
ggaccgtccg
cgttctggtg
tcgcaataag
gettgttett
<210> 37

<211> 3696
<212> DNA

ttaaatagcc
gaccgtgtgc
aattgacgat
agcgaggtgc
aacgegggga
agcgcactta
cggeggetec
ctgctgcccg
gcccggaatg
gcccggatac
gtcgtcgtga
ctggccccac
cttcacgacg
caaagaacgt
gcccatetge
ccecggececac

ggcttgaatg

gcttatgtct
ttctcaaatg
atgatcattt

cgecggettce

ggcagacaag
cgggttgetg
aacggctcgc

cgecgttecec

ccgggetggc

aggegtcggga

tcaaccacca
gccacgeggt
gagatccagc
ccgatgagct
gccacgaggt
gcctcatgeg

ccgatttctc

<213> Artificial Sequence

<220>

attgctggtt
cctgaggcca
attctgcctce
cattcaggtc
gtatagggcg
cgcaacccaa
catcgtccag
attcctecgt
tgggcggctc
tgcggcgeag
cggcggeact
cattgaccac
gcteggcecac
tggaaagtgt
gatgcagcag
ctttgegtte

tggactgegt

taccggttta
gtttgctcag
ccagagcctg
gaggtggccc
gcgagegegec
gtgctaccgg
aaaacacggc
ttcggtcaag
ctcgeegges
gtcgccatgce
gaacaccgac
gtaggccgac
caagtccttg
cttttggctg
cattgcecgec

cgtttgcacc

g8

<223> E. Coli codonoptimized NT sequences of BEC10

<400> 37

atgaaaagct ttgaaaacag ctgccagatt agcaaaaccc tgegttttgg
aaagaggata aaaagaaatg taaaagccac ctggaactgc aagaatttgt
tacaagaccc tgaaaagcag cgcaaccatt gcagaaagcc tgaatgaaat

aaaaaatgcg aacgctgcta tagcgaaatc atcaaatttc atgaagcctg

ttgactaccg
gctctcecccg
ataaaaacgg
ggctccatgce
tacagccgat
cgecggeageg
tcatcgggca
gctggeaggt
ccggtcggta
cccaacagcg
aggcgcaact
acggtgeegg
actgcegtatt
accaccacgg

gtgggtttcc

cagtgaccgg

tgcaaccctg
ggatattagc
tgagctggte

gggtcagatt

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10542

60

120

180

240



tattgtcgta
gcacgttttg
aaacataatg
aacattgccc
cgtgecactgg
acctttagca
attagctttc
tttgccctga
gccaccaatg
cagaaaccgc
gaactggttg
ttcgacaagt
tttaaataca
gatgaagatg
gattatgcac
gattatgcct
cagtgtgaaa
aaattctatg
aatctgccga
gtgectgecgt
aatgatggtc
ggtggtctga
atcaaaagct
agcacctatg
accaaaatca
gccaatggtce

accagcagcg

ccaatcagat
atgttggtga
tttatcaggg
gtcagaaaag
aaaatagcga
ttctggccaa
cgaatatcag
atgattatag
gtggttatac
atgtgttcaa
agaaactgaa
tcaaaatcta
aaccgattcc
cagttctgaa
ataatgaaga
gggaacagct
aatatctgaa
ccgatctget
gcaaccaaga
ataaaatcaa
gtggtcatga

aaggtcgtat

Aattatgagaa

gcaaaacctt
cccactttgg
tgcagcatga

aatttatcac

tgcegtgtac
tcagaatagc
tctgaaacgc
cttcctgaaa
taaagcacat
cctggtgaac
caaactggaa
cgatctggtt
ccegtttgea
aaatgatatc
aaacaaaacc
tgatgatcgc
gtttctggtg
agttctggat
tgtgttcgat
ggcaaatggt
ggatgtgttt
gtatatccgce
agagttcatt
agagttcgaa
gaaatatacc
taaagcccag
cccgtatacc
tgccgaactg
catcatcatc
gcagattaat

ctatcaggtt

aaagattggt
cagctgatta
agccagcata
gattttagcc
accaaaccga
gaaattgtta
gatggtgaag
ggtagcattg
aaagttaccc
gatgccaaaa
agcaagcaga
aacatcagcg
aaacatgaac
gccattggtg
ctgaaccact
gtgtatacca
gattgcgagg
aaaaatctgg
tgcaaaatca
acctacaaaa
gatgcaaaac
aaaatgttcc
aaactgacca
cgtgataagt
gaggataata
catgttgaag

aaaagcctga

atcgtcagct

ccctgagceag
ttaccaatta
agcagctgaa
acctgatcaa
ttccgectgag
aaagccgtca
gcgaactgaa
tgaaccatta
tccgtgaget
tcgaagagta
tgattattcg
tggccaaata
cgacccgtag
atccgattaa
ccgtgacctt
ttagcaaaga
ccgttctgga
acaacacctt
aagacatcct
agcagctggg
gcaaagataa
acgaatttaa
ttaaagagaa
acaaagatcg
caattctggg

ccagtaaaac

ggcacgtaaa
cctgagtagc
ttggaaagat
acagtataaa
cttcaataaa
caatggtgca
tctgattgaa
agatgcaatt
taccgcagaa
gaaactgatt
cttcagcaaa
tacccagtgc
tatcgcégaa
tceggeacat
agtggcattt
tccgaaagaa
accggtgttt
acataaaaac
cgaaaacatc
ggcctggatt
ttttattcgt
gtacggtaag
gcagatcagc
gaacaacatc
ttatctgetg
caaactgaat

cctgattaag

3e0

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



ctgattaaaa
agcaaaattc
caggttctgc
aattgggcag
gagattgacc
agcctggttg
ggtcgcaaag
gaatttcgtc
aaagataaac
cagaatggcg
cagaaagaag
tatgttgtga
aaacgtggta
aaacgcagca
agcaatctgc
accctggtta
aagatcaaac
gaacaggatg
attgaaggtc
accatgcegceg
gagaaaaaca
aacatgattg
ctggaagatc
ccgtcaacca
ggtctgggta
agcgataata

attatcaagc

accataccac
atgtggactg
tgcagtatgt
aatttggctg
agaaaagtta
aaggtggttg
acaaaaacca
tgcatccgga
gttatggtcg
aattcatcaa
ccgttgaaga
ttggtattga
aaatcctggg
aaaactattg
gtgttgaaac
aaaagaatcg
tgaagcagct
ttctggacct
tgattagcag
aaatgattag
agatcatcga
gcatcgtgaa
tgagccgtgc
gccaggacga
catatcagtt
ccgttetgeg

tggaagaaac

caaaaagggt
gacgaaaatc
taaagattgt
gaactttgaa
tatcctgcag
tctgctgetg
gtttagtaaa
atttgcagtt
cctgcagttt
tctgaaaaag
attcaacaaa
tcgtggectg
cgattttgag
gaaacacaca
cacaatcgaa
tgatacaccg
gagctatatt
gattaataac
ctttggtgaa
tgatctgcag
actggatgca
ctacatcttt
atatggtggt
agatgtggat
ttttgaaatg
ctttgttccg

caaatacaaa

gcgattagcec
aaaaaagagt
ctgaccgata
aaatgcaaca
aaacacacca
ccgattatta
gattggaagc
agctatcgta
gtttgtgcct
cagattgaga
aaagtgaatc
aaacaactgg
atctacaaga
ctggcagaaa
gataacaaag
gatgaagaag
cgtaaactgce
gaaccgagcg
ggtcagaaat
ggtgttattg
gccgataatc
gccaaataca
gcaaaaagcg
tttaaagaac
cagctgctga
gcatttcgta

agcaaaccgt

cgtatgcaga
gggataacta
gcaccatggc
gctatgaaga
tctccaaaca
accaggatat
agatctttga
ccccgatcaa
ttaactgtga
acttcaacga
atgccctgct
caaccctgtg
aagaattcgt
cccgtceatat
tgctggttga
ccaccgaaga
agcataaaat
acgaagaatt
atgcggatct
cccgtggtaa
tgaaacaggg
gctacaaagc
gttatgatgg
agcagaatca
agaagctgca
gcgcagataa

ttggegtggt

ttttcatacc
taagcgcgaa
caaaaatcag
tatcgagcac
gagcattgca
tacctcacag
aggcagcaaa
agattatccg
aatcattccg
tgaggatgca
gggcaaagaa
tgttctggat
tcgtgecgaa
tctggatctg
tcagagtctg
aaataaacag
gcagaccaat
taagaaacgt
gcctattaat
taatcagaca
tattgttgca
ctatatcagc
acgctatctg
gatgctggca
gaaaattcag
ctatcgcaat

gcactttatt

1920

1980

2040

2100

2160

2220

2280

2349

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



gatccgaaat ttacgagcaa aaaatgtccg gtttgcagca aaaccaatgt gtatcgtgat
aaagatgaca ttctggtgtg taaagaatgc ggttttcgta gtgatagtca gctgaaagaa
cgcgaaaaca acatccacta tattcataat ggtgatgaca acggtgccta tcatattgca

ctgaaaagcg tggaaaatct gatccagatg aaataa

<210> 38

<211> 85

<212> DNA

<213> Artificial Sequence

<220>
<223> AraBAD promotor sequences

<400> 38
ggcgtcacac tttgctatgc catagcattt ttatccataa gattagecgga tcctacctga

cgctttttat cgcaactctc tactg

<210> 39

<211> 177

<212> DNA

<213> Artificial Sequence

<220>
<223> Fdt terminator sequence

<400> 39
aattttctgt atgaggtttt gctaaacaac tttcaacagt ttcagtggag tgagaataga

aaggaacaac taaaggaatt gcgaataata attttttcac gttgaaaatc tccaaaaaaa
aaggctccaa aaggagcctt taattgtatc ggtttatcag cttgctttcg aggtgaa
<210> 40

<211> 164

<212> DNA
<213> Artificial Sequence

220>
<223> SacB RNA polymerase III promotor sequence

<400> 40
gcccatgcaa cagaaactat aaaaaataca gagaatgaaa agaaacagat agatttttta

gttctttagg cccgtagtct gcaaatcctt ttatgatttt ctatcaaaca aaagaggaaa

3540

3600

3660

3696

60

85

60

120

177

60

120



atagaccagt tgcaatccaa acgagagtct aatagaatga ggtc

<210> 41

<211> 169

<212> DNA

<213> Artificial Sequence

<220>
<223> RrnB terminator sequence

<400> 41
tttgecctgge ggcagtageg cggtggtccc acctgacccc atgecgaact cagaagtgaa

acgccgtage gccgatggta gtgtggggtc tccccatgeg agagtaggga actgccaggc
atcaaataaa acgaaaggct cagtcgaaag actgggcctt tcgttttat

<210> 42

<211> 24

<212> DNA
<213> Artificial Sequence

<220>
<223> RpoB target-specific spacer sequences

<400> 42
cctgegatgt actcaaccgg gact

164

60

120

169

24



