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13 GST_LIM234 (5477 bp)

acgttatcgactgcacggtgcaccaatgcttctggcgtcaggcagccatcggaagctgtggtatggctgtgcaggtcgtaaatcactgcataattcgtgtcgctcaa

tgcaatagctgacgtgccacgtggttacgaagaccgcagtccgtcggtagccttcgacaccataccgacacgtccagcatttagtgacgtattaagcacagcgagtt

BveI
BfuAI
BspMI

20 40 60 80 100

ggcgcactcccgttctggataatgttttttgcgccgacatcataacggttctggcaaatattctgaaatgagctgttgacaattaatcatcggctcgtataatgtgt

ccgcgtgagggcaagacctattacaaaaaacgcggctgtagtattgccaagaccgtttataagactttactcgacaactgttaattagtagccgagcatattacaca

SspI

tac promoter

120 140 160 180 200

ggaattgtgagcggataacaatttcacacaggaaacagtattcatgtcccctatactaggttattggaaaattaagggccttgtgcaacccactcgacttcttttgg

ccttaacactcgcctattgttaaagtgtgtcctttgtcataagtacaggggatatgatccaataaccttttaattcccggaacacgttgggtgagctgaagaaaacc

XagI
EcoNI

EcoO109I

M S
2

P I
4

L G
6

Y W
8

K I
10

K G
12

L V
14

Q P
16

T R
18

L L
20

L

GSTLacO

220 240 260 280 300 320

aatatcttgaagaaaaatatgaagagcatttgtatgagcgcgatgaaggtgataaatggcgaaacaaaaagtttgaattgggtttggagtttcccaatcttccttat

ttatagaacttctttttatacttctcgtaaacatactcgcgctacttccactatttaccgctttgtttttcaaacttaacccaaacctcaaagggttagaaggaata

E
22

Y L
24

E E
26

K Y
28

E E
30

H L
32

Y E
34

R D
36

E G
38

D K
40

W R
42

N K
44

K F
46

E L
48

G L
50

E F
52

P N
54

L P
56

Y

GST

340 360 380 400 420

tatattgatggtgatgttaaattaacacagtctatggccatcatacgttatatagctgacaagcacaacatgttgggtggttgtccaaaagagcgtgcagagatttc

atataactaccactacaatttaattgtgtcagataccggtagtatgcaatatatcgactgttcgtgttgtacaacccaccaacaggttttctcgcacgtctctaaag

BalI
MlsI
MscI

Y
58

I D
60

G D
62

V K
64

L T
66

Q S
68

M A
70

I I
72

R Y
74

I A
76

D K
78

H N
80

M L
82

G G
84

C P
86

K E
88

R A
90

E I
92

S

GST

440 460 480 500 520



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 536-1070 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 2/9

aatgcttgaaggagcggttttggatattagatacggtgtttcgagaattgcatatagtaaagactttgaaactctcaaagttgattttcttagcaagctacctgaaa

ttacgaacttcctcgccaaaacctataatctatgccacaaagctcttaacgtatatcatttctgaaactttgagagtttcaactaaaagaatcgttcgatggacttt

M
94

L E
96

G A
98

V L
100

D I
102

R Y
104

G V
106

S R
108

I A
110

Y S
112

K D
114

F E
116

T L
118

K V
120

D F
122

L S
124

K L
126

P E
128

GST

540 560 580 600 620 640

tgctgaaaatgttcgaagatcgtttatgtcataaaacatatttaaatggtgatcatgtaacccatcctgacttcatgttgtatgacgctcttgatgttgttttatac

acgacttttacaagcttctagcaaatacagtattttgtataaatttaccactagtacattgggtaggactgaagtacaacatactgcgagaactacaacaaaatatg

BclISmiI
SwaI

BstBI
Bsp119I

M L
130

K M
132

F E
134

D R
136

L C
138

H K
140

T Y
142

L N
144

G D
146

H V
148

T H
150

P D
152

F M
154

L Y
156

D A
158

L D
160

V V
162

L Y
164

GST

660 680 700 720 740

atggacccaatgtgcctggatgcgttcccaaaattagtttgttttaaaaaacgtattgaagctatcccacaaattgataagtacttgaaatccagcaagtatatagc

tacctgggttacacggacctacgcaagggttttaatcaaacaaaattttttgcataacttcgatagggtgtttaactattcatgaactttaggtcgttcatatatcg

ScaI
TatI

M D
166

P M
168

C L
170

D A
172

F P
174

K L
176

V C
178

F K
180

K R
182

I E
184

A I
186

P Q
188

I D
190

K Y
192

L K
194

S S
196

K Y
198

I A
200

GST

760 780 800 820 840

atggcctttgcagggctggcaagccacgtttggtggtggcgaccatcctccaaaatcggatctggttccgcgtggatcTCCGCGCTGCTACTACTGCAACGGCCCCA

taccggaaacgtcccgaccgttcggtgcaaaccaccaccgctggtaggaggttttagcctagaccaaggcgcacctagAGGCGCGACGATGATGACGTTGCCGGGGT

W P
202

L Q
204

G W
206

Q A
208

T F
210

G G
212

G D
214

H P
216

P K
218

S D
220

L V
222

P R
224

G

S P
2

R C
4

Y Y
6

C N
8

G P
10

GST LIM2

860 880 900 920 940 960

TCCTGGATAAAGTGGTGACAGCCCTTGACCGGACGTGGCACCCTGAACACTTCTTCTGTGCACAGTGTGGAGCCTTCTTTGGTCCCGAAGGGTTCCACGAGAAGGAC

AGGACCTATTTCACCACTGTCGGGAACTGGCCTGCACCGTGGGACTTGTGAAGAAGACACGTGTCACACCTCGGAAGAAACCAGGGCTTCCCAAGGTGCTCTTCCTG

AdeIAjiI
BmgBI DraIII

I L
12

D K
14

V V
16

T A
18

L D
20

R T
22

W H
24

P E
26

H F
28

F C
30

A Q
32

C G
34

A F
36

F G
38

P E
40

G F
42

H E
44

K D
46

LIM2

980 1,000 1,020 1,040 1,060



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 1071-1498 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 3/9

GGCAAGGCCTACTGTCGCAAGGACTACTTCGACATGTTCGCACCCAAGTGTGGCGGCTGCGCCCGGGCCATCCTGGAGAACTATATCTCAGCCCTCAACACGCTGTG

CCGTTCCGGATGACAGCGTTCCTGATGAAGCTGTACAAGCGTGGGTTCACACCGCCGACGCGGGCCCGGTAGGACCTCTTGATATAGAGTCGGGAGTTGTGCGACAC

AdeI
AleI AvaI
OliI

SmaI
SrfI

StuI
XmaI
BsoBI
Cfr9I
TspMI

DraIII

Eco88I

Eco147I

G K
48

A Y
50

C R
52

K D
54

Y F
56

D M
58

F A
60

P K
62

C G
64

G C
66

A R
68

A I
70

L E
72

N Y
74

I S
76

A L
78

N T
80

L W
82

LIM3LIM2

1,080 1,100 1,120 1,140 1,160

GCATCCTGAGTGCTTTGTGTGCCGGGAATGCTTCACGCCATTCGTGAACGGCAGCTTCTTCGAGCACGACGGGCAGCCCTACTGTGAGGTGCACTACCACGAGCGGC

CGTAGGACTCACGAAACACACGGCCCTTACGAAGTGCGGTAAGCACTTGCCGTCGAAGAAGCTCGTGCTGCCCGTCGGGATGACACTCCACGTGATGGTGCTCGCCG

BsmI
BsaMI
Mva1269I

H P
84

E C
86

F V
88

C R
90

E C
92

F T
94

P F
96

V N
98

G S
100

F F
102

E H
104

D G
106

Q P
108

Y C
110

E V
112

H Y
114

H E
116

R

LIM3

1,180 1,200 1,220 1,240 1,260 1,280

GCGGCTCGCTGTGTTCTGGCTGCCAGAAGCCCATCACCGGCCGCTGCATCACCGCCATGGCCAAGAAGTTCCACCCCGAGCACTTCGTCTGTGCCTTCTGCCTCAAG

CGCCGAGCGACACAAGACCGACGGTCTTCGGGTAGTGGCCGGCGACGTAGTGGCGGTACCGGTTCTTCAAGGTGGGGCTCGTGAAGCAGACACGGAAGACGGAGTTC

AvaI

BalI

BtgIEagI

MlsI
MscI

NcoI
StyI

BsoBIBstZI
Eco52I Eco88I

Eco130I

R
118

G S
120

L C
122

S G
124

C Q
126

K P
128

I T
130

G R
132

C I
134

T A
136

M A
138

K K
140

F H
142

P E
144

H F
146

V C
148

A F
150

C L
152

K

LIM4

1,300 1,320 1,340 1,360 1,380

CAGCTCAACAAGGGCACCTTCAAGGAGCAGAACGACAAGCCTTACTGTCAGAACTGCTTCCTCAAGCTCTTCTGCTAGAattcatcgtgactgactgacgatctgcc

GTCGAGTTGTTCCCGTGGAAGTTCCTCGTCTTGCTGTTCGGAATGACAGTCTTGACGAAGGAGTTCGAGAAGACGATCTtaagtagcactgactgactgctagacgg

EcoRI

Q
154

L N
156

K G
158

T F
160

K E
162

Q N
164

D K
166

P Y
168

C Q
170

N C
172

F L
174

K L
176

F C
178

*

LIM4

1,400 1,420 1,440 1,460 1,480



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 1499-2247 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 4/9

tcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggc

agcgcgcaaagccactactgccacttttggagactgtgtacgtcgagggcctctgccagtgtcgaacagacattcgcctacggccctcgtctgttcgggcagtcccg

DrdIBsmBI
Esp3I

1,500 1,520 1,540 1,560 1,580 1,600

gcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtataattcttgaagacgaaagggcctcgtgatacgcctatt

cgcagtcgcccacaaccgcccacagccccgcgtcggtactgggtcagtgcatcgctatcgcctcacatattaagaacttctgctttcccggagcactatgcggataa

PsyI BsaAI
PflFI Ppu21I
Tth111I

EcoO109I

1,620 1,640 1,660 1,680 1,700

tttataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaa

aaatatccaattacagtactattattaccaaagaatctgcagtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtt

ZraI
AatII

1,720 1,740 1,760 1,780 1,800

atatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttttt

tatacataggcgagtactctgttattgggactatttacgaagttattataactttttccttctcatactcataagttgtaaaggcacagcgggaataagggaaaaaa

SspI

1,820 1,840 1,860 1,880 1,900 1,920

gcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaa

cgccgtaaaacggaaggacaaaaacgagtgggtctttgcgaccactttcattttctacgacttctagtcaacccacgtgctcacccaatgtagcttgacctagagtt

AcuI
Eco57I

1,940 1,960 1,980 2,000 2,020

cagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtgttgacgccgggc

gtcgccattctaggaactctcaaaagcggggcttcttgcaaaaggttactactcgtgaaaatttcaagacgatacaccgcgccataatagggcacaactgcggcccg

AmpR

2,040 2,060 2,080 2,100 2,120 2,140

aagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgc

ttctcgttgagccagcggcgtatgtgataagagtcttactgaaccaactcatgagtggtcagtgtcttttcgtagaatgcctaccgtactgtcattctcttaatacg

ScaI
TatI

AmpR

2,160 2,180 2,200 2,220 2,240



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 2248-2996 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 5/9

agtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgt

tcacgacggtattggtactcactattgtgacgccggttgaatgaagactgttgctagcctcctggcttcctcgattggcgaaaaaacgtgttgtaccccctagtaca

PvuI

AmpR

2,260 2,280 2,300 2,320 2,340

aactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgcagcaatggcaacaacgttgcgcaaactattaa

ttgagcggaactagcaacccttggcctcgacttacttcggtatggtttgctgctcgcactgtggtgctacggacgtcgttaccgttgttgcaacgcgtttgataatt

FspI
NsbI

PstI

AmpR

2,360 2,380 2,400 2,420 2,440 2,460

ctggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggttt

gaccgcttgatgaatgagatcgaagggccgttgttaattatctgacctacctccgcctatttcaacgtcctggtgaagacgcgagccgggaaggccgaccgaccaaa

BglINmeAIII

AmpR

2,480 2,500 2,520 2,540 2,560

attgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggag

taacgactatttagacctcggccactcgcacccagagcgccatagtaacgtcgtgaccccggtctaccattcgggagggcatagcatcaatagatgtgctgcccctc

AhdI

BsaI
EclHKIEco31I

Eam1105I

AmpR

2,580 2,600 2,620 2,640 2,660

tcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattg

agtccgttgatacctacttgctttatctgtctagcgactctatccacggagtgactaattcgtaaccattgacagtctggttcaaatgagtatatatgaaatctaac

AmpR

2,680 2,700 2,720 2,740 2,760 2,780

atttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagac

taaattttgaagtaaaaattaaattttcctagatccacttctaggaaaaactattagagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtctg

ColE1 origin

2,800 2,820 2,840 2,860 2,880

cccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccgga

gggcatcttttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcct

ColE1 origin

2,900 2,920 2,940 2,960 2,980



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 2997-3745 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 6/9

tcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaact

agttctcgatggttgagaaaaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttga

AcuI
Eco57I

ColE1 origin

3,000 3,020 3,040 3,060 3,080 3,100

ctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccg

gacatcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatggc

CaiI
AlwNI

ColE1 origin

3,120 3,140 3,160 3,180 3,200

gataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaag

ctattccgcgtcgccagcccgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactctttc

ColE1 origin

3,220 3,240 3,260 3,280 3,300

cgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatcttt

gcggtgcgaagggcttccctctttccgcctgtccataggccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaaa

ColE1 origin

3,320 3,340 3,360 3,380 3,400 3,420

atagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacgg

tatcaggacagcccaaagcggtggagactgaactcgcagctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgcc

DrdI

ColE1 origin

3,440 3,460 3,480 3,500 3,520

ttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccg

aaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcggc

3,540 3,560 3,580 3,600 3,620

cagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcataaatt

gtcggcttgctggctcgcgtcgctcagtcactcgctccttcgccttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatttaa

3,640 3,660 3,680 3,700 3,720 3,740



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 3746-4601 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 7/9

ccgacaccatcgaatggtgcaaaacctttcgcggtatggcatgatagcgcccggaagagagtcaattcagggtggtgaatgtgaaaccagtaacgttatacgatgtc

ggctgtggtagcttaccacgttttggaaagcgccataccgtactatcgcgggccttctctcagttaagtcccaccacttacactttggtcattgcaatatgctacag

PflMI
AccB7I
Van91I

3,760 3,780 3,800 3,820 3,840

gcagagtatgccggtgtctcttatcagaccgtttcccgcgtggtgaaccaggccagccacgtttctgcgaaaacgcgggaaaaagtggaagcggcgatggcggagct

cgtctcatacggccacagagaatagtctggcaaagggcgcaccacttggtccggtcggtgcaaagacgcttttgcgccctttttcaccttcgccgctaccgcctcga

BstAPI

3,860 3,880 3,900 3,920 3,940

gaattacattcccaaccgcgtggcacaacaactggcgggcaaacagtcgttgctgattggcgttgccacctccagtctggccctgcacgcgccgtcgcaaattgtcg

cttaatgtaagggttggcgcaccgtgttgttgaccgcccgtttgtcagcaacgactaaccgcaacggtggaggtcagaccgggacgtgcgcggcagcgtttaacagc

3,960 3,980 4,000 4,020 4,040 4,060

cggcgattaaatctcgcgccgatcaactgggtgccagcgtggtggtgtcgatggtagaacgaagcggcgtcgaagcctgtaaagcggcggtgcacaatcttctcgcg

gccgctaatttagagcgcggctagttgacccacggtcgcaccaccacagctaccatcttgcttcgccgcagcttcggacatttcgccgccacgtgttagaagagcgc

4,080 4,100 4,120 4,140 4,160

caacgcgtcagtgggctgatcattaactatccgctggatgaccaggatgccattgctgtggaagctgcctgcactaatgttccggcgttatttcttgatgtctctga

gttgcgcagtcacccgactagtaattgataggcgacctactggtcctacggtaacgacaccttcgacggacgtgattacaaggccgcaataaagaactacagagact

BclIMluI

4,180 4,200 4,220 4,240 4,260 4,280

ccagacacccatcaacagtattattttctcccatgaagacggtacgcgactgggcgtggagcatctggtcgcattgggtcaccagcaaatcgcgctgttagcgggcc

ggtctgtgggtagttgtcataataaaagagggtacttctgccatgcgctgacccgcacctcgtagaccagcgtaacccagtggtcgtttagcgcgacaatcgcccgg

BstEII
Eco91I

PspOMI

Bsp120I
NmeAIII

4,300 4,320 4,340 4,360 4,380

cattaagttctgtctcggcgcgtctgcgtctggctggctggcataaatatctcactcgcaatcaaattcagccgatagcggaacgggaaggcgactggagtgccatg

gtaattcaagacagagccgcgcagacgcagaccgaccgaccgtatttatagagtgagcgttagtttaagtcggctatcgccttgcccttccgctgacctcacggtac

ApaI
BanII
Eco24I

4,400 4,420 4,440 4,460 4,480

tccggttttcaacaaaccatgcaaatgctgaatgagggcatcgttcccactgcgatgctggttgccaacgatcagatggcgctgggcgcaatgcgcgccattaccga

aggccaaaagttgtttggtacgtttacgacttactcccgtagcaagggtgacgctacgaccaacggttgctagtctaccgcgacccgcgttacgcgcggtaatggct

PauI
BssHII

4,500 4,520 4,540 4,560 4,580 4,600



21/02/2018 09:24:5213 GST_LIM234 (5477 bp) (from 4602-5350 bp)

https://benchling.com/marta-ripamonti1/f/XCfQlpUZ-constucts-mini/seq-KV0RsTRv-13-gst_lim234/edit 8/9

gtccgggctgcgcgttggtgcggatatctcggtagtgggatacgacgataccgaagacagctcatgttatatcccgccgttaaccaccatcaaacaggattttcgcc

caggcccgacgcgcaaccacgcctatagagccatcaccctatgctgctatggcttctgtcgagtacaatatagggcggcaattggtggtagtttgtcctaaaagcgg

HpaIEcoRV
KspAIEco32I

4,620 4,640 4,660 4,680 4,700

tgctggggcaaaccagcgtggaccgcttgctgcaactctctcagggccaggcggtgaagggcaatcagctgttgcccgtctcactggtgaaaagaaaaaccaccctg

acgaccccgtttggtcgcacctggcgaacgacgttgagagagtcccggtccgccacttcccgttagtcgacaacgggcagagtgaccacttttctttttggtgggac

BsmBI
Esp3I

4,720 4,740 4,760 4,780 4,800

gcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaatta

cgcgggttatgcgtttggcggagaggggcgcgcaaccggctaagtaattacgtcgaccgtgctgtccaaagggctgacctttcgcccgtcactcgcgttgcgttaat

EheI

KasI

NarI

SfoI

BsaXI

PluTI

SspDI

4,820 4,840 4,860 4,880 4,900 4,920

atgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagc

tacactcaatcgagtgagtaatccgtggggtccgaaatgtgaaatacgaaggccgagcatacaacacaccttaacactcgcctattgttaaagtgtgtcctttgtcg

lac promoter LacO

4,940 4,960 4,980 5,000 5,020

tatgaccatgattacggattcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgcca

atactggtactaatgcctaagtgaccggcagcaaaatgttgcagcactgacccttttgggaccgcaatgggttgaattagcggaacgtcgtgtagggggaaagcggt

M13-fwd

5,040 5,060 5,080 5,100 5,120

gctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcgctttgcctggtttccggcaccagaagcggtgccg

cgaccgcattatcgcttctccgggcgtggctagcgggaagggttgtcaacgcgtcggacttaccgcttaccgcgaaacggaccaaaggccgtggtcttcgccacggc

BglIFspI
NsbI

PvuI

LacZ alpha

5,140 5,160 5,180 5,200 5,220 5,240

gaaagctggctggagtgcgatcttcctgaggccgatactgtcgtcgtcccctcaaactggcagatgcacggttacgatgcgcccatctacaccaacgtaacctatcc

ctttcgaccgacctcacgctagaaggactccggctatgacagcagcaggggagtttgaccgtctacgtgccaatgctacgcgggtagatgtggttgcattggatagg

BaeIBsu36I
Eco81I

5,260 5,280 5,300 5,320 5,340
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cattacggtcaatccgccgtttgttcccacggagaatccgacgggttgttactcgctcacatttaatgttgatgaaagctggctacaggaaggccagacgcgaatta

gtaatgccagttaggcggcaaacaagggtgcctcttaggctgcccaacaatgagcgagtgtaaattacaactactttcgaccgatgtccttccggtctgcgcttaat

BtgI

5,360 5,380 5,400 5,420 5,440

tttttgatggcgttggaatt

aaaaactaccgcaaccttaa

5,460 5,470


