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pAL-B10 (3041 bp)

ttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccga

aactctaggaaaaaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggct

AcuI

ori

10 20 30 40 50 60 70 80 90 100

aggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgct

tccattgaccgaagtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcga

ori

110 120 130 140 150 160 170 180 190 200 210

ctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaac

gacgattaggacaatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttg

AlwNI

ori

220 230 240 250 260 270 280 290 300 310 320

ggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgccacgcttcccgaagggagaaagg

ccccccaagcacgtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgtaactctttcgcggtgcgaagggcttccctctttcc

ApaLI BseYI
BsiHKAI

ori

330 340 350 360 370 380 390 400 410 420

cggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctc

gcctgtccataggccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggag

BciVI BssSI
BssSαI

ori
pBR322ori-F

430 440 450 460 470 480 490 500 510 520 530

tgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgc

actgaactcgcagctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacg

DrdI

ori

540 550 560 570 580 590 600 610 620 630 640
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tcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagt

agtgtacaagaaaggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctca

NspI
PciI

650 660 670 680 690 700 710 720 730 740

cagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcg

gtcactcgctccttcgccttctcgcgggttatgcgtttggcggagaggggcgcgcaaccggctaagtaattacgtcgaccgtgctgtccaaagggctgacctttcgc

SapI BsaXI
BspQI

PvuII

L4440

750 760 770 780 790 800 810 820 830 840 850

ggcagtgagcgcaacgcaattaatacgcgtaccgctagccaggaagagtttgtagaaacgcaaaaaggccatccgtcaggatggccttctgcttagtttgatgcctg

ccgtcactcgcgttgcgttaattatgcgcatggcgatcggtccttctcaaacatctttgcgtttttccggtaggcagtcctaccggaagacgaatcaaactacggac

BmtI
MluI NheI

rrnB T2 terminator

860 870 880 890 900 910 920 930 940 950 960

gcagtttatggcgggcgtcctgcccgccaccctccgggccgttgcttcacaacgttcaaatccgctcccggcggatttgtcctactcaggagagcgttcaccgacaa

cgtcaaataccgcccgcaggacgggcggtgggaggcccggcaacgaagtgttgcaagtttaggcgagggccgcctaaacaggatgagtcctctcgcaagtggctgtt

AclI

* E
168

P S
166

R E
164

G V
162

F
1045-1551

rrnB T1 terminator
lacZ-alpha

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

acaacagataaaacgaaaggcccagtcttccgactgagcctttcgttttatttgatgcctggcagttccctactctcgcgttaacgctagcatggatgttttcccag

tgttgtctattttgctttccgggtcagaaggctgactcggaaagcaaaataaactacggaccgtcaagggatgagagcgcaattgcgatcgtacctacaaaagggtc

BbsI BmtIHpaI

NheI
HincII

L
160

L Y
158

F S
156

L G
154

L R
152

G V
150

S G
148

K T
146

K N
144

S A
142

Q C
140

N G
138

V R
136

A N
134

V S
132

A H
130

I N
128

E W
126

1045-1551

lacZ-alpha
rrnB T1 terminator

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

agtgctgcaacattttgctgccggtcagaattcgcagagtaccggactggggcctggttcaccaccCCATgctctggccgcggcgatgtcccgcgcagggtaagcgg

AhdI
BsaI

KasI
NarI
SfoI

AflII
BsmBI

BsmFI

Esp3I
PflMI

PluTI

D R
124

R Q
122

L V
120

V A
118

L R
116

L R
114

R M
112

A Q
110

G R
108

V L
106

H H
104

P V
102

L G
100

A G
98

S C
96

P A
94

D W
92

E G
90

1045-1551

lacZ-alpha
M13 fwd

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

attcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgc

taagtccgacgcgttgacaacccttcccgctagccacgcccggagaagcgataatgcggtcgaccgctttccccctacacgacgttccgctaattcaacccattgcg

BglI FspI PvuI PvuII

N L
88

S R
86

L Q
84

Q S
82

P R
80

D T
78

R A
76

E E
74

S N
72

R W
70

S A
68

F P
66

P H
64

A A
62

L R
60

N L
58

Q T
56

V G
54

1045-1551

lacZ-alpha

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

cagggttttcccagtcacgacgttgtaaaacgacggccagtgagcgcgcgtaatacgactcactatagggcgaattgggtaccgggccccccctcgaggtcctccag

gtcccaaaagggtcagtgctgcaacattttgctgccggtcactcgcgcgcattatgctgagtgatatcccgcttaacccatggcccgggggggagctccaggaggtc

ApaI
BpmI

KpnI
TliI

XhoI

BanII

PpuMI

PspXI

Acc65I

PaeR7I

PspOMI
EcoO109I EcoO109I

P N
52

E W
50

D R
48

R Q
46

L V
44

V A
42

L S
40

R A
38

Y Y
36

S E
34

S Y
32

P S
30

N P
28

V P
26

G G
24

R S
22

T R
20

W
1045-1551

lacZ-alpha
T7

T7 promoterM13 fwd

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

gaaaacaagggaaatcactcccaattaacgcgcgaaccgcattagtaccagtatcgacaaaggacacactttaacaataggcgagtgttaaggtgtgttgtatgctc

S
18

K N
16

G K
14

T L
12

T L
10

Q A
8

S P
6

T I
4

M T
2

M
1045-1551

lacZ-alpha M13/pUC Reverse
T3

T3 promoter M13 Reverse

M13 rev

lac operator la...r

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

ccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccaccggtggtctctCGTAgcaagc

ggccttcgtatttcacatttcggaccccacggattactcactcgattgagtgtaattaacgcaacgcgagtgacgggcgaaaggtggccaccagagaGCATcgttcg

AgeI BsaI
SgrAI

CAP binding sitelac promoter

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

aagcgctcgaaacggtgcagcggctgttgccggtgctgtgccaggaccatggcctgaccccggaccaagtggtggctatcgagacgtctagaccagccaggacagaa

ttcgcgagctttgccacgtcgccgacaacggccacgacacggtcctggtaccggactggggcctggttcaccaccgatagctctgcagatctggtcggtcctgtctt

AfeI BcgIBsgI NcoI
XbaI

ZraI

AatII

AlwNI
BsmBIBstXI
Esp3I

PflMI

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

atgcctcgacttcgctgctacccaaggttgccgggtgacgcacaccgtggaaacggatgaaggcacgaacccagtggacataagcctgttcggttcgtaagctgtaa

tacggagctgaagcgacgatgggttccaacggcccactgcgtgtggcacctttgcctacttccgtgcttgggtcacctgtattcggacaagccaagcattcgacatt

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

tgcaagtagcgtatgcgctcacgcaactggtccagaaccttgaccgaacgcagcggtggtaacggcgcagtggcggttttcatggcttgttatgactgtttttttgg

acgttcatcgcatacgcgagtgcgttgaccaggtcttggaactggcttgcgtcgccaccattgccgcgtcaccgccaaaagtaccgaacaatactgacaaaaaaacc

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

ggtacagtctatgcctcgggcatccaagcagcaagcgcgttacgccgtgggtcgatgtttgatgttatggagcagcaacgatgttacgcagcagggcagtcgcccta

ccatgtcagatacggagcccgtaggttcgtcgttcgcgcaatgcggcacccagctacaaactacaatacctcgtcgttgctacaatgcgtcgtcccgtcagcgggat

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

tttgtttcaatttgtaatactcccttcgccactagcggcttcatagctgagttgatagtctccatcaaccgcagtagctcgcggtagagcttggctgcaacgaccgg

BcgI

M R
2

E A
4

V I
6

A E
8

V S
10

T Q
12

L S
14

E V
16

V G
18

V I
20

E R
22

H L
24

E P
26

T L
28

L A
30

2158-2949

SmR

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

gtacatttgtacggctccgcagtggatggcggcctgaagccacacagtgatattgatttgctggttacggtgaccgtaaggcttgatgaaacaacgcggcgagcttt

catgtaaacatgccgaggcgtcacctaccgccggacttcggtgtgtcactataactaaacgaccaatgccactggcattccgaactactttgttgcgccgctcgaaa

AcuI BstEII

V H
32

L Y
34

G S
36

A V
38

D G
40

G L
42

K P
44

H S
46

D I
48

D L
50

L V
52

T V
54

T V
56

R L
58

D E
60

T T
62

R R
64

A L
66

2158-2949

SmR

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

gatcaacgaccttttggaaacttcggcttcccctggagagagcgagattctccgcgctgtagaagtcaccattgttgtgcacgacgacatcattccgtggcgttatc

ctagttgctggaaaacctttgaagccgaaggggacctctctcgctctaagaggcgcgacatcttcagtggtaacaacacgtgctgctgtagtaaggcaccgcaatag

BclI BpmI MslI
ApaLI

BsiHKAI

I N
68

D L
70

L E
72

T S
74

A S
76

P G
78

E S
80

E I
82

L R
84

A V
86

E V
88

T I
90

V V
92

H D
94

D I
96

I P
98

W R
100

Y
2158-2949

SmR

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

cagctaagcgcgaactgcaatttggagaatggcagcgcaatgacattcttgcaggtatcttcgagccagccacgatcgacattgatctggctatcttgctgacaaaa

gtcgattcgcgcttgacgttaaacctcttaccgtcgcgttactgtaagaacgtccatagaagctcggtcggtgctagctgtaactagaccgatagaacgactgtttt

AjuI
BlpI

PvuIBfuAI
BspMI

BsrDI

P
102

A K
104

R E
106

L Q
108

F G
110

E W
112

Q R
114

N D
116

I L
118

A G
120

I F
122

E P
124

A T
126

I D
128

I D
130

L A
132

I L
134

L T
136

K
2158-2949

SmR

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

cgttctcttgtatcgcaacggaaccatccaggtcgccgcctccttgagaaactaggccaaggacttgtcctagataaactccgcgatttactttggaattgcgatac

A
138

R E
140

H S
142

V A
144

L V
146

G P
148

A A
150

E E
152

L F
154

D P
156

V P
158

E Q
160

D L
162

F E
164

A L
166

N E
168

T L
170

T L
172

W
2158-2949

SmR

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

gaactcgccgcccgactgggctggcgatgagcgaaatgtagtgcttacgttgtcccgcatttggtacagcgcagtaaccggcaaaatcgcgccgaaggatgtcgctg

cttgagcggcgggctgacccgaccgctactcgctttacatcacgaatgcaacagggcgtaaaccatgtcgcgtcattggccgttttagcgcggcttcctacagcgac

BsmFI
BtgZI

N
174

S P
176

P D
178

W A
180

G D
182

E R
184

N V
186

V L
188

T L
190

S R
192

I W
194

Y S
196

A V
198

T G
200

K I
202

A P
204

K D
206

V A
208

2158-2949

SmR

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

ccgactgggcaatggagcgcctgccggcccagtatcagcccgtcatacttgaagctagacaggcttatcttggacaagaagaagatcgcttggcctcgcgcgcagat

ggctgacccgttacctcgcggacggccgggtcatagtcgggcagtatgaacttcgatctgtccgaatagaacctgttcttcttctagcgaaccggagcgcgcgtcta

BglI
NaeI

BsrDI NgoMIV

A D
210

W A
212

M E
214

R L
216

P A
218

Q Y
220

Q P
222

V I
224

L E
226

A R
228

Q A
230

Y L
232

G Q
234

E E
236

D R
238

L A
240

S R
242

A D
244

2158-2949

SmR

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

cagttggaagaatttgtccactacgtgaaaggcgagatcaccaaggtagtcggcaaataaccctcgagccacccatgaccaaaatcccttaacgtgagttacgcgtc

gtcaaccttcttaaacaggtgatgcactttccgctctagtggttccatcagccgtttattgggagctcggtgggtactggttttagggaattgcactcaatgcgcag

ApoI MluITliI
XhoI

BsaAI

PspXI
PaeR7I

Q L
246

E E
248

F V
250

H Y
252

V K
254

G E
256

I T
258

K V
260

V G
262

K *
264

2158-2949

SmR

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

gttccactgagcgtcagaccccgtagaaaagatcaaaggatcttc

caaggtgactcgcagtctggggcatcttttctagtttcctagaag

3,000 3,010 3,020 3,030 3,040


