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4. pCAGGS-SETD2(SET)-Cas9-Flag-NLS-P2A-Puro (10...

GTCGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCG

CAGCTGTAACTAATAACTGATCAATAATTATCATTAGTTAATGCCCCAGTAATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGC

AccI
SalI SpeI

HincII

CAG enhancer

10 20 30 40 50 60 70 80 90 100

CCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTT

GGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATACAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTGATAAA

CAG enhancer

110 120 130 140 150 160 170 180 190 200 210

ACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACA

TGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCATGCGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGT

CAG enhancer

220 230 240 250 260 270 280 290 300 310 320

TGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCC

ACTGGAATACCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGCGATAATGGTACCCAGCTCCACTCGGGGTGCAAGACGAAGTGAGAGGGGTAGAGGGG

NcoIBtgZI
SnaBI

CAG enhancer

330 340 350 360 370 380 390 400 410 420

CCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAG

GGGGAGGGGTGGGGGTTAAAACATAAATAAATAAAAAATTAATAAAACACGTCGCTACCCCCGCCCCCCCCCCCCCCGCGCGCGGTCCGCCCCGCCCCGCCCCGCTC

BtgZI

430 440 450 460 470 480 490 500 510 520 530

GGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAA

CCCGCCCCGCCCCGCTCCGCCTCTCCACGCCGCCGTCGGTTAGTCTCGCCGCGCGAGGCTTTCAAAGGAAAATACCGCTCCGCCGCCGCCGCCGCCGGGATATTTTT

540 550 560 570 580 590 600 610 620 630 640

GCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCAC

CGCTTCGCGCGCCGCCCGCCCTCAGCGACGCAACGGAAGCGGGGCACGGGGCGAGGCGCGGCGGAGCGCGGCGGGCGGGGCCGAGACTGACTGGCGCAATGAGGGTG

650 660 670 680 690 700 710 720 730 740
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AGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGG

TCCACTCGCCCGCCCTGCCGGGAAGAGGAGGCCCGACATTAATCGCGAACCAAATTACTGCCGAGCAAAGAAAAGACACCGACGCACTTTCGGAATTTCCCGAGGCC

AfeI

B-actin promoter

750 760 770 780 790 800 810 820 830 840 850

GAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGG

CTCCCGGGAAACACGCCCCCCCTCGCCGAGCCCCCCACGCACGCACACACACACGCACCCCTCGCGGCGCACGCCGGGCGCGACGGGCCGCCGACACTCGCGACGCC

AfeI
ApaI

PspOMI

B-actin promoter

860 870 880 890 900 910 920 930 940 950 960

GCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGG

CGCGCCGCGCCCCGAAACACGCGAGGCGCACACGCGCTCCCCTCGCGCCGGCCCCCGCCACGGGGCGCCACGCCCCCCCGACGCTCCCCTTGTTTCCGACGCACGCC

SacII

B-actin promoter

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

GGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTG

CCACACACGCACCCCCCCACTCGTCCCCCACACCCGCGCCGCCAGCCCGACATTGGGGGGGGACGTGGGGGGAGGGGCTCAACGACTCGTGCCGGGCCGAAGCCCAC

B-actin promoter

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

CGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCG

GCCCCGAGGCACGCCCCGCACCGCGCCCCGAGCGGCACGGCCCGCCCCCCACCGCCGTCCACCCCCACGGCCCGCCCCGCCCCGGCGGAGCCCGGCCCCTCCCGAGC

PaqCI

B-actin promoter

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

GGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTG

CCCCTCCCCGCGCCGCCGGGGCCTCGCGGCCGCCGACAGCTCCGCGCCGCTCGGCGTCGGTAACGGAAAATACCATTAGCACGCTCTCCCGCGTCCCTGAAGGAAAC

MreI
SgrAI

B-actin promoter

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

TCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCC

AGGGTTTAGACCGCCTCGGCTTTAGACCCTCCGCGGCGGCGTGGGGGAGATCGCCCGCGCCCGCTTCGCCACGCCGCGGCCGTCCTTCCTTTACCCGCCCCTCCCGG

B-actin promoter

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490
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TTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCT

AAGCACGCAGCGGCGCGGCGGCAGGGGAAGAGGTAGAGGTCGGAGCCCCGACGGCGTCCCCCTGCCGACGGAAGCCCCCCCTGCCCCGTCCCGCCCCAAGCCGAAGA

B-actin promoter

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

GGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTT

CCGCACACTGGCCGCCGAGATCTCGGAGACGATTGGTACAAGTACGGAAGAAGAAAAAGGATGTCGAGGACCCGTTGCACGACCAACAACACGACAGAGTAGTAAAA

XbaI

H H
2

F

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

GGCAAAGAATTCgccaccATGATTAAGCGAATGCAGTGTGAGTGTACACCTCTTTCTAAAGATGAAAGAGCTCAAGGTGAAATAGCATGTGGGGAAGATTGTCTTAA

CCGTTTCTTAAGcggtggTACTAATTCGCTTACGTCACACTCACATGTGGAGAAAGATTTCTACTTTCTCGAGTTCCACTTTATCGTACACCCCTTCTAACAGAATT

BbsI
SacI

BsrGIEcoRI Eco53kI

G
4

K E
6

F A
8

T M
10

I K
12

R M
14

Q C
16

E C
18

T P
20

L S
22

K D
24

E R
26

A Q
28

G E
30

I A
32

C G
34

E D
36

C L
38

N

AWS
Entire SET domain

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

TCGTCTTCTCATGATTGAATGTTCTTCTCGGTGTCCAAATGGGGATTATTGTTCCAATAGACGGTTTCAGAGAAAACAGCATGCAGATGTGGAAGTCATACTCACAG

AGCAGAAGAGTACTAACTTACAAGAAGAGCCACAGGTTTACCCCTAATAACAAGGTTATCTGCCAAAGTCTCTTTTGTCGTACGTCTACACCTTCAGTATGAGTGTC

SphI

R
40

L L
42

M I
44

E C
46

S S
48

R C
50

P N
52

G D
54

Y C
56

S N
58

R R
60

F Q
62

R K
64

Q H
66

A D
68

V E
70

V I
72

L T
74

Entire SET domain
AWS SET

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

AAAAGAAAGGCTGGGGCTTGAGAGCTGCCAAAGACCTTCCTTCGAACACCTTTGTCCTAGAATATTGTGGAGAGGTACTCGATCATAAAGAGTTTAAAGCTCGAGTG

TTTTCTTTCCGACCCCGAACTCTCGACGGTTTCTGGAAGGAAGCTTGTGGAAACAGGATCTTATAACACCTCTCCATGAGCTAGTATTTCTCAAATTTCGAGCTCAC

SspI TliI
XhoI

BstBI

PspXI
PaeR7I

E K
76

K G
78

W G
80

L R
82

A A
84

K D
86

L P
88

S N
90

T F
92

V L
94

E Y
96

C G
98

E V
100

L D
102

H K
104

E F
106

K A
108

R V
110

Entire SET domain
SET

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030
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AAGGAGTATGCACGAAACAAAAACATCCATTACTATTTCATGGCCCTGAAGAATGATGAGATAATAGATGCCACTCAAAAAGGAAATTGCTCTCGTTTCATGAATCA

TTCCTCATACGTGCTTTGTTTTTGTAGGTAATGATAAAGTACCGGGACTTCTTACTACTCTATTATCTACGGTGAGTTTTTCCTTTAACGAGAGCAAAGTACTTAGT

K E
112

Y A
114

R N
116

K N
118

I H
120

Y Y
122

F M
124

A L
126

K N
128

D E
130

I I
132

D A
134

T Q
136

K G
138

N C
140

S R
142

F M
144

N H
146

Entire SET domain
SET

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

CAGCTGTGAACCAAATTGTGAAACCCAAAAATGGACTGTGAACGGACAACTGAGGGTTGGGTTTTTTACCACCAAACTGGTTCCTTCAGGCTCAGAGTTAACGTTTG

GTCGACACTTGGTTTAACACTTTGGGTTTTTACCTGACACTTGCCTGTTGACTCCCAACCCAAAAAATGGTGGTTTGACCAAGGAAGTCCGAGTCTCAATTGCAAAC

AleI HpaI
HincII

S C
148

E P
150

N C
152

E T
154

Q K
156

W T
158

V N
160

G Q
162

L R
164

V G
166

F F
168

T T
170

K L
172

V P
174

S G
176

S E
178

L T
180

F

Entire SET domain
SET

qPCR primer 1

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

ACTATCAGTTCCAGAGATATGGAAAAGAAGCCCAGAAATGTTTCTGCGGATCAGCCAATTGCCGGGGTTACCTGGGAggtggtagtggaggttcaggaggatccggg

TGATAGTCAAGGTCTCTATACCTTTTCTTCGGGTCTTTACAAAGACGCCTAGTCGGTTAACGGCCCCAATGGACCCTccaccatcacctccaagtcctcctaggccc

MfeI BstEII

D
182

Y Q
184

F Q
186

R Y
188

G K
190

E A
192

Q K
194

C F
196

C G
198

S A
200

N C
202

R G
204

Y L
206

G
1

G
2

S
3

G
4

G
5

S
6

G
7

G
8

S
9

G
10

Entire SET domain
Post SET Linker

qPCR primer 2

SET

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

gggagcggagggagcatggacaagaagtacagcatcggcctggacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaa

ccctcgcctccctcgtacctgttcttcatgtcgtagccggacctgtagccgtggttgagacacccgacccggcactagtggctgctcatgttccacgggtcgttctt

M D
2

K K
4

Y S
6

I G
8

L D
10

I G
12

T N
14

S V
16

G W
18

A V
20

I T
22

D E
24

Y K
26

V P
28

S K
30

KG
11

S
12

G
13

G
14

S
15

Cas9Linker

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

attcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggcgccctgctgttcgacagcggagaaacagccgaggccacccggctgaagagaa

taagttccacgacccgttgtggctggccgtgtcgtagttcttcttggactagccgcgggacgacaagctgtcgcctctttgtcggctccggtgggccgacttctctt

F
32

K V
34

L G
36

N T
38

D R
40

H S
42

I K
44

K N
46

L I
48

G A
50

L L
52

F D
54

S G
56

E T
58

A E
60

A T
62

R L
64

K R
66

Cas9

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560
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ccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaa

ggcggtcttcttctatgtggtctgccttcttggcctagacgatagacgttctctagaagtcgttgctctaccggttccacctgctgtcgaagaaggtgtctgacctt

BglII

T A
68

R R
70

R Y
72

T R
74

R K
76

N R
78

I C
80

Y L
82

Q E
84

I F
86

S N
88

E M
90

A K
92

V D
94

D S
96

F F
98

H R
100

L E
102

Cas9

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

gagtccttcctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacct

ctcaggaaggaccaccttctcctattcttcgtgctcgccgtggggtagaagccgttgtagcacctgctccaccggatggtgctcttcatggggtggtagatggtgga

E S
104

F L
106

V E
108

E D
110

K K
112

H E
114

R H
116

P I
118

F G
120

N I
122

V D
124

E V
126

A Y
128

H E
130

K Y
132

P T
134

I Y
136

H L
138

Cas9

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

gagaaagaaactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacc

ctctttctttgaccacctgtcgtggctgttccggctggacgccgactagatagaccgggaccgggtgtactagttcaaggccccggtgaaggactagctcccgctgg

EcoNI

R K
140

K L
142

V D
144

S T
146

D K
148

A D
150

L R
152

L I
154

Y L
156

A L
158

A H
160

M I
162

K F
164

R G
166

H F
168

L I
170

E G
172

D

Cas9

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

tgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaag

acttggggctgttgtcgctgcacctgttcgacaagtaggtcgaccacgtctggatgttggtcgacaagctccttttggggtagttgcggtcgccgcacctgcggttc

BmgBI

L
174

N P
176

D N
178

S D
180

V D
182

K L
184

F I
186

Q L
188

V Q
190

T Y
192

N Q
194

L F
196

E E
198

N P
200

I N
202

A S
204

G V
206

D A
208

K

Cas9

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

gccatcctgtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggcaacctgattgccctgag

cggtaggacagacggtctgactcgttctcgtctgccgaccttttagactagcgggtcgacgggccgctcttcttcttaccggacaagccgttggactaacgggactc

A
210

I L
212

S A
214

R L
216

S K
218

S R
220

R L
222

E N
224

L I
226

A Q
228

L P
230

G E
232

K K
234

N G
236

L F
238

G N
240

L I
242

A L
244

S

Cas9

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100
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cctgggcctgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggccc

ggacccggactgggggttgaagttctcgttgaagctggaccggctcctacggtttgacgtcgactcgttcctgtggatgctgctgctggacctgttggacgaccggg

EcoNI

L
246

G L
248

T P
250

N F
252

K S
254

N F
256

D L
258

A E
260

D A
262

K L
264

Q L
266

S K
268

D T
270

Y D
272

D D
274

L D
276

N L
278

L A
280

Cas9

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

agatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggccccc

tctagccgctggtcatgcggctggacaaagaccggcggttcttggacaggctgcggtaggacgactcgctgtaggactctcacttgtggctctagtggttccggggg

Q I
282

G D
284

Q Y
286

A D
288

L F
290

L A
292

A K
294

N L
296

S D
298

A I
300

L L
302

S D
304

I L
306

R V
308

N T
310

E I
312

T K
314

A P
316

Cas9

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

ctgagcgcctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttctt

gactcgcggagatactagttctctatgctgctcgtggtggtcctggactgggacgactttcgagagcacgccgtcgtcgacggactcttcatgtttctctaaaagaa

L S
318

A S
320

M I
322

K R
324

Y D
326

E H
328

H Q
330

D L
332

T L
334

L K
336

A L
338

V R
340

Q Q
342

L P
344

E K
346

Y K
348

E I
350

F F
352

Cas9

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

cgaccagagcaagaacggctacgccggctacatcgatggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgagg

gctggtctcgttcttgccgatgcggccgatgtagctaccgcctcggtcggtccttctcaagatgttcaagtagttcgggtaggaccttttctacctgccgtggctcc

ClaI
BspDI

D Q
354

S K
356

N G
358

Y A
360

G Y
362

I D
364

G G
366

A S
368

Q E
370

E F
372

Y K
374

F I
376

K P
378

I L
380

E K
382

M D
384

G T
386

E

Cas9

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

aactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctg

ttgacgagcacttcgacttgtctctcctggacgacgccttcgtcgcctggaagctgttgccgtcgtagggggtggtctaggtggaccctctcgacgtgcggtaagac

E
388

L L
390

V K
392

L N
394

R E
396

D L
398

L R
400

K Q
402

R T
404

F D
406

N G
408

S I
410

P H
412

Q I
414

H L
416

G E
418

L H
420

A I
422

L

Cas9

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630
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cggcggcaggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaa

gccgccgtccttctaaaaatgggtaaggacttcctgttggcccttttctagctcttctaggactggaaggcgtaggggatgatgcacccgggagaccggtccccttt

ApaI
PspOMI

R
424

R Q
426

E D
428

F Y
430

P F
432

L K
434

D N
436

R E
438

K I
440

E K
442

I L
444

T F
446

R I
448

P Y
450

Y V
452

G P
454

L A
456

R G
458

N

Cas9

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

cagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgccagcgcccagagcttcatcgagcgga

gtcgtctaagcggacctactggtctttctcgctcctttggtagtgggggaccttgaagctccttcaccacctgttcccgcggtcgcgggtctcgaagtagctcgcct

S
460

R F
462

A W
464

M T
466

R K
468

S E
470

E T
472

I T
474

P W
476

N F
478

E E
480

V V
482

D K
484

G A
486

S A
488

Q S
490

F I
492

E R
494

Cas9

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

tgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtacaacgagctgaccaaagtgaaatacgtg

actggttgaagctattcttggacgggttgctcttccacgacgggttcgtgtcggacgacatgctcatgaagtggcacatgttgctcgactggtttcactttatgcac

BarIBsrGI

M T
496

N F
498

D K
500

N L
502

P N
504

E K
506

V L
508

P K
510

H S
512

L L
514

Y E
516

Y F
518

T V
520

Y N
522

E L
524

T K
526

V K
528

Y V
530

Cas9

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

accgagggaatgagaaagcccgccttcctgagcggcgagcagaaaaaagccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaaga

tggctcccttactctttcgggcggaaggactcgccgctcgtcttttttcggtagcacctggacgacaagttctggttggcctttcactggcacttcgtcgactttct

T E
532

G M
534

R K
536

P A
538

F L
540

S G
542

E Q
544

K K
546

A I
548

V D
550

L L
552

F K
554

T N
556

R K
558

V T
560

V K
562

Q L
564

K E
566

Cas9

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

ggactacttcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatca

cctgatgaagttcttttagctcacgaagctgaggcacctttagaggccgcaccttctagccaagttgcggagggacccgtgtatggtgctagacgacttttaatagt

PasI

D Y
568

F K
570

K I
572

E C
574

F D
576

S V
578

E I
580

S G
582

V E
584

D R
586

F N
588

A S
590

L G
592

T Y
594

H D
596

L L
598

K I
600

I

Cas9

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170
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aggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaa

tcctgttcctgaaggacctgttactccttttgctcctgtaagaccttctatagcacgactgggactgtgacaaactcctgtctctctactagctccttgccgacttt

EcoRV

K
602

D K
604

D F
606

L D
608

N E
610

E N
612

E D
614

I L
616

E D
618

I V
620

L T
622

L T
624

L F
626

E D
628

R E
630

M I
632

E E
634

R L
636

K

Cas9

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

acctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaa

tggatacgggtggacaagctgctgtttcactacttcgtcgacttcgccgcctctatgtggccgaccccgtccgactcggccttcgactagttgccgtaggccctgtt

T
638

Y A
640

H L
642

F D
644

D K
646

V M
648

K Q
650

L K
652

R R
654

R Y
656

T G
658

W G
660

R L
662

S R
664

K L
666

I N
668

G I
670

R D
672

K

Cas9

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

gcagtccggcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatcc

cgtcaggccgttctgttaggacctaaaggacttcaggctgccgaagcggttgtctttgaagtacgtcgactaggtgctgctgtcggactggaaatttctcctgtagg

AhdI

Q
674

S G
676

K T
678

I L
680

D F
682

L K
684

S D
686

G F
688

A N
690

R N
692

F M
694

Q L
696

I H
698

D D
700

S L
702

T F
704

K E
706

D I
708

Cas9

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

agaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtg

tctttcgggtccacaggccggtcccgctatcggacgtgctcgtgtaacggttagaccggccgtcggggcggtaattcttcccgtaggacgtctgtcacttccaccac

Q K
710

A Q
712

V S
714

G Q
716

G D
718

S L
720

H E
722

H I
724

A N
726

L A
728

G S
730

P A
732

I K
734

K G
736

I L
738

Q T
740

V K
742

V V
744

Cas9

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

gacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagag

ctgctcgagcactttcactacccggccgtgttcgggctcttgtagcactagctttaccggtctctcttggtctggtgggtcttccctgtcttcttgtcggcgctctc

SacI
Eco53kI

D E
746

L V
748

K V
750

M G
752

R H
754

K P
756

E N
758

I V
760

I E
762

M A
764

R E
766

N Q
768

T T
770

Q K
772

G Q
774

K N
776

S R
778

E R
780

Cas9

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700



5/21/2022 2:21:51 PM4. pCAGGS-SETD2(SET)-Cas9-Flag-NLS-P2A-Puro (10253 bp) (from 4709-5...

https://benchling.com/elinshiao/f/lib_V62wqaNb-inventory-chromatin-plasmids/seq_sJs2CFqH-4-pcaggs-setd2set-cas9-flag-... 9/17

aatgaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacc

ttacttcgcctagcttctcccgtagtttctcgacccgtcggtctaggactttcttgtggggcaccttttgtgggtcgacgtcttgctcttcgacatggacatgatgg

DraIII

M K
782

R I
784

E E
786

G I
788

K E
790

L G
792

S Q
794

I L
796

K E
798

H P
800

V E
802

N T
804

Q L
806

Q N
808

E K
810

L Y
812

L Y
814

Y

Cas9

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

tgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactcc

acgtcttacccgccctatacatgcacctggtccttgacctgtagttggccgacaggctgatgctacacctggtatagcacggagtctcgaaagacttcctgctgagg

L
816

Q N
818

G R
820

D M
822

Y V
824

D Q
826

E L
828

D I
830

N R
832

L S
834

D Y
836

D V
838

D H
840

I V
842

P Q
844

S F
846

L K
848

D D
850

S

Cas9

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

atcgataacaaagtgctgactcggagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcgccagctgct

tagctattgtttcacgactgagcctcgctgttcttggccccgttctcgctgttgcacgggaggcttctccagcacttcttctacttcttgatgaccgcggtcgacga

ClaI
BspDI

I
852

D N
854

K V
856

L T
858

R S
860

D K
862

N R
864

G K
866

S D
868

N V
870

P S
872

E E
874

V V
876

K K
878

M K
880

N Y
882

W R
884

Q L
886

L

Cas9

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

gaatgccaagctgattacccagaggaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtgg

cttacggttcgactaatgggtctccttcaagctgttagactggttccggctctctccgccggactcgcttgacctattccggccgaagtagttctctgtcgaccacc

N
888

A K
890

L I
892

T Q
894

R K
896

F D
898

N L
900

T K
902

A E
904

R G
906

G L
908

S E
910

L D
912

K A
914

G F
916

I K
918

R Q
920

L V
922

Cas9

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

aaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaacgacaaactgatccgggaagtgaaagtgatcaccctg

tttgggccgtctagtgtttcgtgcaccgtgtctaggacctgagggcctacttgtgattcatgctgctcttgctgtttgactaggcccttcactttcactagtgggac

PmlICspCI

E T
924

R Q
926

I T
928

K H
930

V A
932

Q I
934

L D
936

S R
938

M N
940

T K
942

Y D
944

E N
946

D K
948

L I
950

R E
952

V K
954

V I
956

T L
958

Cas9

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240
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aagtccaagctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtggg

ttcaggttcgaccacaggctaaaggccttcctaaaggtcaaaatgtttcacgcgctctagttgttgatggtggtgcgggtgctgcggatggacttgcggcagcaccc

K S
960

K L
962

V S
964

D F
966

R K
968

D F
970

Q F
972

Y K
974

V R
976

E I
978

N N
980

Y H
982

H A
984

H D
986

A Y
988

L N
990

A V
992

V G
994

Cas9

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

aaccgccctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcg

ttggcgggactagtttttcatgggattcgacctttcgctcaagcacatgccgctgatgttccacatgctgcacgccttctactagcggttctcgctcgtcctttagc

BmgBI

T A
996

L I
998

K K

1000

Y P

1002

K L

1004

E S

1006

E F

1008

V Y

1010

G D

1012

Y K

1014

V Y

1016

D V

1018

R K

1020

M I

1022

A K

1024

S E

1026

Q E

1028

I

Cas9

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450

gcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagaca

cgttccgatggcggttcatgaagaagatgtcgttgtagtacttgaaaaagttctggctctaatgggaccggttgccgctctaggccttcgccggagactagctctgt

G

1030

K A

1032

T A

1034

K Y

1036

F F

1038

Y S

1040

N I

1042

M N

1044

F F

1046

K T

1048

E I

1050

T L

1052

A N

1054

G E

1056

I R

1058

K R

1060

P L

1062

I E

1064

T

Cas9

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

aacggcgaaacaggcgagatcgtgtgggataagggccgggactttgccaccgtgcggaaagtgctgtctatgccccaagtgaatatcgtgaaaaagaccgaggtgca

ttgccgctttgtccgctctagcacaccctattcccggccctgaaacggtggcacgcctttcacgacagatacggggttcacttatagcactttttctggctccacgt

N

1066

G E

1068

T G

1070

E I

1072

V W

1074

D K

1076

G R

1078

D F

1080

A T

1082

V R

1084

K V

1086

L S

1088

M P

1090

Q V

1092

N I

1094

V K

1096

K T

1098

E V

1100

Q

Cas9

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

gacaggcggcttcagcaaagagtctatcctgcccaagaggaacagcgacaagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagcc

ctgtccgccgaagtcgtttctcagataggacgggttctccttgtcgctgttcgactagcggtctttcttcctgaccctgggattcttcatgccgccgaagctgtcgg

KflI

T

1102

G G

1104

F S

1106

K E

1108

S I

1110

L P

1112

K R

1114

N S

1116

D K

1118

L I

1120

A R

1122

K K

1124

D W

1126

D P

1128

K K

1130

Y G

1132

G F

1134

D S

1136

Cas9

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770
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ccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagc

ggtggcaccggataagacacgaccaccaccggtttcaccttttcccgttcaggttctttgacttctcacactttctcgacgacccctagtggtagtacctttcttcg

BarI BsaBI

P T

1138

V A

1140

Y S

1142

V L

1144

V V

1146

A K

1148

V E

1150

K G

1152

K S

1154

K K

1156

L K

1158

S V

1160

K E

1162

L L

1164

G I

1166

T I

1168

M E

1170

R S

1172

Cas9

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

agcttcgagaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaa

tcgaagctcttcttagggtagctgaaagaccttcggttcccgatgtttcttcactttttcctggactagtagttcgacggattcatgagggacaagctcgacctttt

XcmI

S F

1174

E K

1176

N P

1178

I D

1180

F L

1182

E A

1184

K G

1186

Y K

1188

E V

1190

K K

1192

D L

1194

I I

1196

K L

1198

P K

1200

Y S

1202

L F

1204

E L

1206

E N

1208

Cas9

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

cggccggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgaga

gccggccttctcttacgaccggagacggccgcttgacgtcttccctttgcttgaccgggacgggaggtttatacacttgaaggacatggaccggtcggtgatactct

G R

1210

K R

1212

M L

1214

A S

1216

A G

1218

E L

1220

Q K

1222

G N

1224

E L

1226

A L

1228

P S

1230

K Y

1232

V N

1234

F L

1236

Y L

1238

A S

1240

H Y

1242

E

Cas9

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

agctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaaacactacctggacgagatcatcgagcagatcagcgagttctccaagaga

tcgacttcccgagggggctcctattactcgtctttgtcgacaaacaccttgtcgtgtttgtgatggacctgctctagtagctcgtctagtcgctcaagaggttctct

K

1244

L K

1246

G S

1248

P E

1250

D N

1252

E Q

1254

K Q

1256

L F

1258

V E

1260

Q H

1262

K H

1264

Y L

1266

D E

1268

I I

1270

E Q

1272

I S

1274

E F

1276

S K

1278

R

Cas9

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

gtgatcctggccgacgctaatctggacaaggtgctgagcgcctacaacaagcacagagacaagcctatcagagagcaggccgagaatatcatccacctgtttaccct

cactaggaccggctgcgattagacctgttccacgactcgcggatgttgttcgtgtctctgttcggatagtctctcgtccggctcttatagtaggtggacaaatggga

V

1280

I L

1282

A D

1284

A N

1286

L D

1288

K V

1290

L S

1292

A Y

1294

N K

1296

H R

1298

D K

1300

P I

1302

R E

1304

Q A

1306

E N

1308

I I

1310

H L

1312

F T

1314

L

Cas9

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310
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gaccaatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccaga

ctggttagaccctcggggacggcggaagttcatgaaactgtggtggtagctggccttctccatgtggtcgtggtttctccacgacctgcggtgggactaggtggtct

XcmI

T

1316

N L

1318

G A

1320

P A

1322

A F

1324

K Y

1326

F D

1328

T T

1330

I D

1332

R K

1334

R Y

1336

T S

1338

T K

1340

E V

1342

L D

1344

A T

1346

L I

1348

H Q

1350

Cas9

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

gcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggcgacgccgactataaggaccacgacggagactacaaggatcatgatattgattacaaa

cgtagtggccggacatgctctgtgcctagctggacagagtcgaccctccgctgcggctgatattcctggtgctgcctctgatgttcctagtactataactaatgttt

A D
2

Y K
4

D H
6

D G
8

D Y
10

K D
12

H D
14

I D
16

Y K
18

S I

1352

T G

1354

L Y

1356

E T

1358

R I

1360

D L

1362

S Q

1364

L G

1366

G D

1368

Cas9 3xFLAG

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

gacgatgacgataagagcctgggcagcggctcccccaagaaaaaacgcaaggtggaagatcctaagaaaaagcggaaagtggcaacaaacttctctctgctgaaaca

ctgctactgctattctcggacccgtcgccgagggggttcttttttgcgttccaccttctaggattctttttcgcctttcaccgttgtttgaagagagacgactttgt

D D
20

D D
22

K S
24

L G
26

S G
28

S P
30

K K
32

K R
34

K V
36

E D
38

P K
40

K K
42

R K
44

V A
46

T N
48

F S
50

L L
52

K Q
54

A T
2

N F
4

S L
6

L K
8

Q

P2ASV40 NLS SV40 NLS3xFLAG

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

agccggagatgtcgaagagaatcctggaccgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtccccagggccgtacgcaccctcgccgccgcgt

tcggcctctacagcttctcttaggacctggctggctcatgttcgggtgccacgcggagcggtgggcgctgctgcaggggtcccggcatgcgtgggagcggcggcgca

PasI BsiWIPflFI
Tth111I

A G
56

D V
58

E E
60

N P
62

G P
64

T E
66

Y K
68

P T
70

V R
72

L A
74

T R
76

D D
78

V P
80

R A
82

V R
84

T L
86

A A
88

A

A
10

G D
12

V E
14

E N
16

P G
18

P T
20

E Y
22

K P
24

T V
26

R L
28

A T
30

R D
32

D V
34

P R
36

A V
38

R T
40

L A
42

A A
44

PuroP2A

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

tcgccgactaccccgccacgcgccacaccgtcgatccggaccgccacatcgagcgggtcaccgagctgcaagaactcttcctcacgcgcgtcgggctcgacatcggc

agcggctgatggggcggtgcgcggtgtggcagctaggcctggcggtgtagctcgcccagtggctcgacgttcttgagaaggagtgcgcgcagcccgagctgtagccg

RsrII BstEII

F
90

A D
92

Y P
94

A T
96

R H
98

T V
100

D P
102

D R
104

H I
106

E R
108

V T
110

E L
112

Q E
114

L F
116

L T
118

R V
120

G L
122

D I
124

G

F A
46

D Y
48

P A
50

T R
52

H T
54

V D
56

P D
58

R H
60

I E
62

R V
64

T E
66

L Q
68

E L
70

F L
72

T R
74

V G
76

L D
78

I G
80

Puro

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840
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aaggtgtgggtcgcggacgacggcgccgcggtggcggtctggaccacgccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagtt

ttccacacccagcgcctgctgccgcggcgccaccgccagacctggtgcggcctctcgcagcttcgcccccgccacaagcggctctagccgggcgcgtaccggctcaa

SacII

K
126

V W
128

V A
130

D D
132

G A
134

A V
136

A V
138

W T
140

T P
142

E S
144

V E
146

A G
148

A V
150

F A
152

E I
154

G P
156

R M
158

A E
160

L

K V
82

W V
84

A D
86

D G
88

A A
90

V A
92

V W
94

T T
96

P E
98

S V
100

E A
102

G A
104

V F
106

A E
108

I G
110

P R
112

M A
114

E L
116

Puro

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

gagcggttcccggctggccgcgcagcaacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggagtctcgcccgacc

ctcgccaagggccgaccggcgcgtcgttgtctaccttccggaggaccgcggcgtggccgggttcctcgggcgcaccaaggaccggtggcagcctcagagcgggctgg

StuI

S
162

G S
164

R L
166

A A
168

Q Q
170

Q M
172

E G
174

L L
176

A P
178

H R
180

P K
182

E P
184

A W
186

F L
188

A T
190

V G
192

V S
194

P D
196

S G
118

S R
120

L A
122

A Q
124

Q Q
126

M E
128

G L
130

L A
132

P H
134

R P
136

K E
138

P A
140

W F
142

L A
144

T V
146

G V
148

S P
150

D

Puro

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

accagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggagacctccgcgccccgcaacctcccc

tggtcccgttcccagacccgtcgcggcagcacgaggggcctcacctccgccggctcgcgcggccccacgggcggaaggacctctggaggcgcggggcgttggagggg

BsaI

H Q
198

G K
200

G L
202

G S
204

A V
206

V L
208

P G
210

V E
212

A A
214

E R
216

A G
218

V P
220

A F
222

L E
224

T S
226

A P
228

R N
230

L P
232

H
152

Q G
154

K G
156

L G
158

S A
160

V V
162

L P
164

G V
166

E A
168

A E
170

R A
172

G V
174

P A
176

F L
178

E T
180

S A
182

P R
184

N L
186

P

Puro

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160

ttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccggtgcctgataaGCTAGCAGATC

aagatgctcgccgagccgaagtggcagtggcggctgcagctccacgggcttcctggcgcgtggaccacgtactgggcgttcgggccacggactattCGATCGTCTAG

BmtI
NheI

BglII

SexAI
DraIII

F Y
234

E R
236

L G
238

F T
240

V T
242

A D
244

V E
246

V P
248

E G
250

P R
252

T W
254

C M
256

T R
258

K P
260

G A
262

* *
264

A S
266

F
188

Y E
190

R L
192

G F
194

T V
196

T A
198

D V
200

E V
202

P E
204

G P
206

R T
208

W C
210

M T
212

R K
214

P G
216

A *
218

Puro

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270
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TTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTT

AAAAAGGGAGACGGTTTTTAATACCCCTGTAGTACTTCGGGGAACTCGTAGACTGAAGACCGATTATTTCCTTTAAATAAAAGTAACGTTATCACACAACCTTAAAA

beta-globin poly(A) sequence
lac operator

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

TTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCATATGCTGGCTGCCAT

AACACAGAGAGTGAGCCTTCCTGTATACCCTCCCGTTTAGTAAATTTTGTAGTCTTACTCATAAACCAAATCTCAAACCGTTGTATACGGGTATACGACCGACGGTA

bet...ce
lac...or

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

GAACAAAGGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATAT

CTTGTTTCCAACCGATATTTCTCCAGTAGTCATATACTTTGTCGGGGGACGACAGGTAAGGAATAAGGTATCTTTTCGGAACTGAACTCCAATCTAAAAAAAATATA

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

TTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCT

AAACAAAACACAATAAAAAAAGAAATTGTAGGGATTTTAAAAGGAATGTACAAAATGATCGGTCTAAAAAGGAGGAGAGGACTGATGAGGGTCAGTATCGACAGGGA

PciI
AflIII

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

CTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATAC

GAAGAGAATACTTCTAGGGAGCTGGACGTCGGGTTCGAACCGCATTAGTACCAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATG

HindIII

M13 rev

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

GAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGC

CTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACG

lac promoter CAP binding site

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

CAGCGGATCCGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA

GTCGCCTAGGCGTAGAGTTAATCAGTCGTTGGTATCAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCGACT

NcoIBsaBI

SV40 promoter
SV40 ori

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020
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CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTAAC

GATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCCGAAAACGTTTTTCGATTG

SfiI StuI
AvrII

SV40 promoter
SV40 ori

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCAT

AACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTA

PsiI

SV40 poly(A)

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

CAATGTATCTTATCATGTCTGGATCCGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTC

GTTACATAGAATAGTACAGACCTAGGCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAG

SapI
BspQI

SV40 poly(A)

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

GCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAA

CGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTT

PciI
AflIII

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

AAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGG

TTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCC

DrdI

ori

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

TGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTT

ACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAA

BciVI

ori

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660
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TCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC

AGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAG

ApaLI

ori

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

AGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCG

TCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGC

ori

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880

AGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGG

TCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCC

ori

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

AAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAG

TTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTC

ori

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

ATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTA

TAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAAT

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

AATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATT

TTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAA

AMP

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

TCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCAC

AGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTG

AhdI BsaI

AMP

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

CGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA

GCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTT

AMP

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520
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GCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGG

CGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCC

FspI

AMP

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

TTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTAT

AAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATA

PvuI

AMP

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730

CACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGT

GTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACA

AMP

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

ATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAA

TACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTT

AMP

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

ACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAA

TGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTT

ApaLI

AMP

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

AAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTAT

TTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATA

SspI

AMP AmpR promoter

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

TGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTG

ACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGAC

BciVI SexAI

AmpR promoter

10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250


