(5725) NotI XhoI (5733)
(5718) HIindIII
(5712) Sall

(5709) Sacl
(5699) EcoRI
(5693) BamHI
(5689) EcORV

(5680) NcoI |

pET-32b(+)
5895 bp
Po Q
@ Q
\ |
13000
| T7 promoter | lac operator

TTGTTTAACTTTAAGAAGGAGATATACATATGAGCGATAAAATTATTCACCTGACTGACGACAGTTTTGACACGG

AACAAATTGAAATTCTTCCTCTATATGTATACTCGCTATTTTAATAAGTGGACTGACTGCTGTCAAAACTGTGCC

1 . . . 5 . . . 1 10 . L . 15
Met Ser Asp Lys Ile Ile His Leu Thr Asp Asp Ser Phe Asp Thr

TrxA

5250

ATGTACTCAAAGCGGACGGGGCGATCCTCGTCGATTTCTGGGCAGAGTGGTGCGGTCCGTGCAAAATGATCGCCC
} Il + } 4 } 4 } I Il } Il } Il + 5325

TACATGAGTTTCGCCTGCCCCGCTAGGAGCAGCTAAAGACCCGTCTCACCACGCCAGGCACGTTTTACTAGCGGG

| . . | 20 . . | ! 25 . | ! . 30 | | . . 35 | . . . 40
Asp Val Leu Lys Ala Asp Gly Ala Ile Leu Val Asp Phe Trp Ala Glu Tp Cys Gly Pro Cys Lys Met Ile Ala

TrxA >

CGATTCTGGATGAAATCGCTGACGAATATCAGGGCAAACTGACCGTTGCAAAACTGAACATCGATCAAAACCCTG
GCTAAGACCTACTTTAGCGACTGCTTATAGTCCCGTTTGACTGGCAACGTTTTGACTTGTAGCTAGTTTTGGGAC

5400

. . . . 45 . . . . 50 . . . . 55 . . . . 60 . . . . 65
Pro Ile Leu Asp Glu Ile Ala Asp Glu Tyr GIn Gly Lys Leu Thr Val Ala Lys Leu Asn Ile Asp GIn Asn Pro
>

GCACTGCGCCGAAATATGGCATCCGTGGTATCCCGACTCTGCTGCTGTTCAAAAACGGTGAAGTGGCGGCAACCA
5475

CGTGACGCGGCTTTATACCGTAGGCACCATAGGGCTGAGACGACGACAAGTTTTTGCCACTTCACCGCCGTTGGT

. L ! | 70 ! L 1 | 75 L | . L 80 | . L L 85 | L ! | 90
Gly Thr Ala Pro Lys Tyr Gly 1Ie Arg Gly Ie Pro Thr Leu Leu Leu Phe Lys Asn Gly Glu Val Ala Ala Thr

A b




AAGTGGGTGCACTGTCTAAAGGTCAGTTGAAAGAGTTCCTCGACGCTAACCTGGCCGGTTCTGGTTCTGGCCATA
TTCACCCACGTGACAGATTTCCAGTCAACTTTCTCAAGGAGCTGCGATTGGACCGGCCAAGACCAAGACCGGTAT

! . . ! 95 . . ! . 100 . . ! . 105 ! ! . .
Lys Val Gly Ala Leu Ser Lys Gly GIn Leu Lys Glu Phe Leu Asp Ala Asn Leu Ala Gly Ser Gly Ser Gly His
ITxA (in frame with TrxA) ----»

TGCACCATCATCATCATCATTCTTCTGGTCTGGTGCCACGCGGTTCTGGTATGAAAGAAACCGCTGCTGCTAAAT
ACGTGGTAGTAGTAGTAGTAAGAAGACCAGACCACGGTGCGCCAAGACCATACTTTCTTTGGCGACGACGATTTA

1 | 1 1 5 | 1 1 1 . 5 1 1 1 1 1 5 1 1
Met His His His His His His Ser Ser Gly Leu Val Pro Arg Gly Ser Gly Met Lys Glu Thr Ala Ala Ala Lys

Bl OxHis > thrombin site SR N sg... B
Ncol EcoRV BamHI EcoRI

TCGAACGCCAGCACATGGACAGCCCAGATCTGGGTACCGACGACGACGACAAGGCCATGGCGATATCGGATCCGA
AGCTTGCGGTCGTGTACCTGTCGGGTCTAGACCCATGGCTGCTGCTGCTGTTCCGGTACCGCTATAGCCTAGGCT

. . 10 . . . . 15 1 . . . 5

Phe Glu Arg GIn His Met Asp Ser Pro Asp Leu Gly Thr Asp Asp Asp Asp Lys Ala Met Ala Ile Ser Asp Pro

------------------------------------- > HIEIEENESY>  (in frame with enterokinase site) »
Sacl Sall HindIII NotI Xhol

ATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAACA
TAAGCTCGAGGCAGCTGTTCGAACGCCGGCGTGAGCTCGTGGTGGTGGTGGTGGTGACTCTAGGCCGACGATTGT

1 L ! . 5 .
Asn Ser Ser Ser Val Asp Lys Leu Ala Ala Ala Leu Glu His His His His His His
---------------------- (in frame with enterokinase site) = ------------------ GIS

AAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAAC

TTCGGGCTTTCCTTCGACTCAACCGACGACGGTGGCGACTCGTTATTGATCGTATTGGGGAACCCCGGAGATTTG
| T7 terminator

GGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGAT 3
CCCAGAACTCCCCAAAAAACGACTTTCCTCCTTGATATAGGCCTA 5

T7 terminator |

5895

5550

5625

5700

5775

5850



Sequence: PpET-32b(+).gb (Circular/ 5895 bp)
Enzymes: < Unsaved Enzyme Set > (9 of 646 total)
Features: 18 visible, 19 total

Unique Cutters Bold

5

3

TGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTAC
ACCGCTTACCCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATG

| f1 ori >

ACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCG

TGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGC

f1 ori >

TCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGA

AGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACT

fl ori >

TTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTT

AATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAA

fl ori >

CTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGG

GAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCC

f1 ori >

GATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT

CTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTA

f1 ori >

ATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATA

TAATTGCGAATGTTAAATCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTAT
f1 ori \ AmpR promoter

CATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATG

GTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCATAC

1
Met

AmpR promoter |- >

AmpR

AGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAA

TCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTT

\ . . 5 . \ . . 10 . . . . 15 . . \ \ 20 L . \ . 25 ,
Ser Ile GIn His Phe Arg Val Ala Leu Ile Pro Phe Phe Ala Ala Phe Cys Leu Pro Val Phe Ala His Pro Glu
AmpR >

ACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGC

TGCGACCACTTTCATTTTCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCG

L . L 30 L . L . 35 . L . L 40 L . L . 45 . L . L 50 L
Thr Leu Val Lys Val Lys Asp Ala Glu Asp GIn Leu Gly Ala Arg Val Gly Tyr 1Ile Glu Leu Asp Leu Asn Ser
AmpR >

GGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC

CCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCG

. ! 1 55 \ ! 1 L 60 | 1 L . 65 1 ! \ . 70 L \ ! 1 75 .
Gly Lys Ile Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe Pro Met Met Ser Thr Phe Lys Val Leu Leu Cys Gly
AmpR >

GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTT

CGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAA
L 80 L . L L 85 L L . L 90 L . L I 95 . L I L 100 L

. .
Ala Val Leu Ser Arg Ile Asp Ala Gy GIn Glu GIn Leu Gly Arg Arg Ile His Tyr Ser GIn Asn Asp Leu Val

AR

150

225

375

450

525

600

675

750
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PET-32b(+).gb (Circular / 5895 bp)

GAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACC

CTCATGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGG

) . | 105 1 . | | 110 . | | 1 115 | . ) | 120 | ) | | 125 )
Glu Tyr Ser Pro Val Thr Glu Lys His Leu Thr Asp Gly Met Thr Val Arg Glu Leu Cys Ser Ala Ala Ile Thr
AmpR >

ATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCAC

TACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTG

. L 130 L . . . 135 . L

140

145

150

Met Ser Asp Asn Thr Ala Ala Asn Leu Leu Leu

AACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGT

Thr

Thr
AmpR

Ile

Gly

Gly

Pro

Lys

Glu

Leu Thr

Ala

Phe

Leu

His

TTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTATGGTTTGCTGCTCGCA

L 155 . . . . 160 .

165

170

!

175

) . |
Asn Met Gly Asp His Val Thr Arg Leu Asp Arg

GACACCACGATGCCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCC

Trp

Glu
AmpR

Pro

Glu

1
Leu

)
Asn

Glu

Ala

)
Ile  Pro

.
Asn

Asp

Glu

Arg

CTGTGGTGCTACGGACGTCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGG

>

>

\ . 1 180 \ 1 . L 185 . 1 L \ 190 1 L . . 195 L \ . 1 200 \
Asp Thr Thr Met Pro Ala Ala Met Ala Thr Thr Leu Arg Lys Leu Leu Thr Gly Glu Leu Leu Thr Leu Ala Ser
AmpR >

CGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGC

GCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCG

L 205 L L 210 \

215

220

1

225

Arg GIn Gln  Leu Ile Asp Trp Met Glu Ala Asp

TGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGT

Lys

Val

Ala

Gly

Pro

Leu

Leu

Arg

Ser AIa

Leu

Pro

Ala

Gly

ACCAAATAACGACTATTTAGACCTCGGCCACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCA

L . L 230 L . L . 235 . L . L 240 L . L . 245 . L . L 250 L
Trp Phe 1Ile Ala Asp Lys Ser Gly Ala Gy Glu Arg Gly Ser Arg Gly Ile Ile Ala Ala Leu Gly Pro Asp Gly
>

AAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

TTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGA

\ ! 1 255 ! ) . L 260 . 1 ! \ 265 1 L 1 ! 270 L \ ! 1 275 \
Lys Pro Ser Arg Ile Val Val Ile Tyr Thr Thr Gly Ser GIn Ala Thr Met Asp Glu Arg Asn Arg GIn Ile Ala
AmpR >

GAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTA

CTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAAT

5 ! L 280 1 L | 1 285 L .
Glu Ile Gly Ala Ser Leu Ile Lys His Trp

AAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGT

TTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCA

GAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGC

CTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCG

GTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACT

ori

CATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGA

ori

>

>

1050

1125

1200

1275

1350

1425

1500

1575

1650

1725
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PET-32b(+).gb (Circular / 5895 bp)

CTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGC

T T T T T T T T T T T T T T T 1800
GAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGTCTATGGTTTATGACAGGAAGATCACATCGGCATCAATCCG

ori >

CACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGT

T T T T T T T T T T T T T T T 1875
GTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGACGGTCA

ori >

GGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACG

T T T T T T T T T T T T T T T 1950
CCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGC

ori >

GGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGA

T T T T T T T T T T T T T T T 2025
CCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACT

ori >

GAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGC

T i T T T T T T T i T i T T T 2100
CTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCG

ori >>

ACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGT
¥ ! ¥ } Il } Il } I ! ¥ ! ¥ ! ¥ 2175

TGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCA
ori :>

CGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTG
} i } + 1 + 1 + } i } i } i } 2250

GCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGAC

ori

GCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCC
2325

CGGAAAACGACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGGGACTAAGACACCTATTGGCATAATGGCGG

TTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAG

T i T T T T T T T i T i T T T 2400
AAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTC

CGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCAATGGTGCACTCTCAGTACAATCT

2475
GCGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTTACCACGTGAGAGTCATGTTAGA

| bom

GCTCTGATGCCGCATAGTTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACA

T T T T T T T T T T T T T T T 2550
CGAGACTACGGCGTATCAATTCGGTCATATGTGAGGCGATAGCGATGCACTGACCCAGTACCGACGCGGGGCTGT

bom |

CCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGT

T T T T T T T T T T T T T T T 2625
GGGCGGTTGTGGGCGACTGCGCGGGACTGCCCGAACAGACGAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCA

CTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTCATC

T T T T T T T T T T T T T T T 2700
GAGGCCCTCGACGTACACAGTCTCCAAAAGTGGCAGTAGTGGCTTTGCGCGCTCCGTCGACGCCATTTCGAGTAG

| ! L . 60 ! . L 55 L . L ! 50 . L ! L
Leu Asn Glu Gly Asp Asp Gly Phe Arg Ala Leu Cys Ser Arg Tyr Leu Glu Asp
rop

AGCGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGTTCATCCGCGTCCAGCTCGTTGAGTTTCTCCAGAAGCGT

T T t T t T t T T T T T T T t 2775
TCGCACCAGCACTTCGCTAAGTGTCTACAGACGGACAAGTAGGCGCAGGTCGAGCAACTCAAAGAGGTCTTCGCA

45 | 1 L \ 40 . L ! ! 35 ! 1 ! 1 30 \ 1 1 L 25 1 1 L :
Ala His Asp His Leu Ser Glu Cys Ile Asp Ala GIn Glu Asp Ala Asp Leu Glu Asn Leu Lys Glu Leu Leu Thr

< rop
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PET-32b(+).gb (Circular / 5895 bp)

TAATGTCTGGCTTCTGATAAAGCGGGCCATGTTAAGGGCGGTTTTTTCCTGTTTGGTCACTGATGCCTCCGTGTA

ATTACAGACCGAAGACTATTTCGCCCGGTACAATTCCCGCCAAAAAAGGACAAACCAGTGACTACGGAGGCACAT

20 . . ! L 15 L ! ! . 10 ! . . L 5 . . | 1
Leu Thr GIn Ser Arg Ile Phe Arg Ala Met Asn Leu Ala Thr Lys Glu GIn Lys Thr Met

< rop

2850

AGGGGGATTTCTGTTCATGGGGGTAATGATACCGATGAAACGAGAGAGGATGCTCACGATACGGGTTACTGATGA
¥ ! ¥ } Il } Il } I ! ¥ ! ¥ ! ¥ 2925

TCCCCCTAAAGACAAGTACCCCCATTACTATGGCTACTTTGCTCTCTCCTACGAGTGCTATGCCCAATGACTACT

TGAACATGCCCGGTTACTGGAACGTTGTGAGGGTAAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAAT

T T T T T T T T T T T T T T T 3000
ACTTGTACGGGCCAATGACCTTGCAACACTCCCATTTGTTGACCGCCATACCTACGCCGCCCTGGTCTCTTTTTA

CACTCAGGGTCAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGAT
GTGAGTCCCAGTTACGGTCGCGAAGCAATTATGTCTACATCCACAAGGTGTCCCATCGGTCGTCGTAGGACGCTA

3075

GCAGATCCGGAACATAATGGTGCAGGGCGCTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACCGAAGAC
CGTCTAGGCCTTGTATTACCACGTCCCGCGACTGAAGGCGCAAAGGTCTGAAATGCTTTGTGCCTTTGGCTTCTG

3150

CATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTC
¥ ! ¥ } Il } Il } I ! ¥ ! ¥ ! ¥ 3225

GTAAGTACAACAACGAGTCCAGCGTCTGCAAAACGTCGTCGTCAGCGAAGTGCAAGCGAGCGCATAGCCACTAAG

ATTCTGCTAACCAGTAAGGCAACCCCGCCAGCCTAGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCG

T T T T T T T T T T T T T T T 3300
TAAGACGATTGGTCATTCCGTTGGGGCGGTCGGATCGGCCCAGGAGTTGCTGTCCTCGTGCTAGTACGCGTGGGC

TGGGGCCGCCATGCCGGCGATAATGGCCTGCTTCTCGCCGAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTG
ACCCCGGCGGTACGGCCGCTATTACCGGACGAAGAGCGGCTTTGCAAACCACCGCCCTGGTCACTGCTTCCGAAC

3375

AGCGAGGGCGTGCAAGATTCCGAATACCGCAAGCGACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTC
TCGCTCCCGCACGTTCTAAGGCTTATGGCGTTCGCTGTCCGGCTAGTAGCAGCGCGAGGTCGCTTTCGCCAGGAG

3450

GCCGAAAATGACCCAGAGCGCTGCCGGCACCTGTCCTACGAGTTGCATGATAAAGAAGACAGTCATAAGTGCGGC
¥ ! ¥ } Il } Il } I ! ¥ ! ¥ ! ¥ 3525

CGGCTTTTACTGGGTCTCGCGACGGCCGTGGACAGGATGCTCAACGTACTATTTCTTCTGTCAGTATTCACGCCG

GACGATAGTCATGCCCCGCGCCCACCGGAAGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGAGATCC

T T T T T T T T T T T T T T T 3600
CTGCTATCAGTACGGGGCGCGGGTGGCCTTCCTCGACTGACCCAACTTCCGAGAGTTCCCGTAGCCAGCTCTAGG

CGGTGCCTAATGAGTGAGCTAACTTACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTC
GCCACGGATTACTCACTCGATTGAATGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAG

3675

. 360 L L ! ! 355 L ! ! L
GIn Gly Ser Glu Leu Arg Ser Val GIn Arg

GTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTC

T i T T T T T T T i T i T T T 3750
CACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGGTCCCACCAAAAAG

350 . L L . 345 L ! ! ) 340 L ! ) L 335 . ! L ! 330 . L L !
Ala Leu GIn Met Leu Ser Asp Ala Leu Ala Arg Pro Ser Ala Thr GIn Thr Asn Pro Ala Leu Thr Thr Lys Arg

<: lacl

TTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCA

AAAAGTGGTCACTCTGCCCGTTGTCGACTAACGGGAAGTGGCGGACCGGGACTCTCTCAACGTCGTTCGCCAGGT

325 . ! ! . 320 ! ! . . 315 ! . | ! 310 | . ! ! 305 . ! ! .
Lys Val Leu Ser Val Pro Leu Leu GIn Asn Gly Lys Val Ala Gin Gy GIn Ser Leu GIn Leu Leu Arg Asp Val

< lacl

3825

CGCTGGTTTGCCCCAGCAGGCGAAAATCCTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGG

T T T T T T T T T T T T T T T 3900
GCGACCAAACGGGGTCGTCCGCTTTTAGGACAAACTACCACCAATTGCCGCCCTATATTGTACTCGACAGAAGCC

300 . L L . 295 . . . . 290 . L L . 285 . . . . 280 . . . .
Ser Thr GIn Gly Leu Leu Arg Phe Asp GIn Lys Ile Thr Thr Leu Pro Pro Ile Tyr Cys Ser Ser Asp Glu Thr

<: lacl
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TATCGTCGTATCCCACTACCGAGATGTCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCA

ATAGCAGCATAGGGTGATGGCTCTACAGGCGTGGTTGCGCGTCGGGCCTGAGCCATTACCGCGCGTAACGCGGGT

275 . L L . 270 | | . . 265 . . . . 260 . | | | 255 . | . .
Asp Asp Tyr Gly Val Val Ser Ile Asp Ala Gly Val Arg Leu Gly Ser Glu Thr 1Ile Ala Arg Met Ala Gly Leu

< I

GCGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTTTGTTGAA

CGCGGTAGACTAGCAACCGTTGGTCGTAGCGTCACCCTTGCTACGGGAGTAAGTCGTAAACGTACCAAACAACTT

250 | ! L ! 245 L L | ) 240 L | . L 235 ! ! ! ! 230 . ! ! .
Ala Met GIn Asp Asn Ala Val Leu Met Ala Thr Pro Val Ie Gly Glu Asn Leu Met GIn Met Thr GIn GIn Phe

<: lacl

AACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGCGAGTGAGATATTTATGCC

TTGGCCTGTACCGTGAGGTCAGCGGAAGGGCAAGGCGATAGCCGACTTAAACTAACGCTCACTCTATAAATACGG

225 . L L . 220 | . . . 215 | | . | 210 . . | | 205 . | . .
Gly Ser Met Ala Ser Trp Asp Gly Glu Arg Glu Ala Ile Pro GIn Ie GIn Asn Arg Thr Leu Tyr Lys His Trp

< lacl

AGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATG

TCGGTCGGTCTGCGTCTGCGCGGCTCTGTCTTGAATTACCCGGGCGATTGTCGCGCTAAACGACCACTGGGTTAC

200 | L L ! 195 ! L | ! 190 L ! . ! 185 ! ) L ! 180 | L L |
Gly Ala Leu Arg Leu Arg Ala Ser Val Ser Ser Leu Pro Gly Ala Leu Leu Ala 1Ile GIn GIn His Gly Leu Ala

< I S ——

CGACCAGATGCTCCACGCCCAGTCGCGTACCGTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAG

GCTGGTCTACGAGGTGCGGGTCAGCGCATGGCAGAAGTACCCTCTTTTATTATGACAACTACCCACAGACCAGTC

175 . L L . 170 L L . \ 165 L . \ L 160 . \ L L 155 . L L \
Val Leu His Glu Val Gly Leu Arg Thr Gly Asp Glu His Ser Phe Ile Ile Ser Asn Ile Pro Thr GIn Asp Ser

< —

AGACATCAAGAAATAACGCCGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGAT

TCTGTAGTTCTTTATTGCGGCCTTGTAATCACGTCCGTCGAAGGTGTCGTTACCGTAGGACCAGTAGGTCGCCTA

150 . . . . 145 . . . . 140 . . . . 135 . . . . 130 . . . .
Val Asp Leu Phe Leu Ala Pro Val Asn Thr Cys Ala Ala Glu Val Ala 1Ile Ala Asp GIn Asp Asp Leu Pro Tyr

< I

AGTTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTC

TCAATTACTAGTCGGGTGACTGCGCAACGCGCTCTTCTAACACGTGGCGGCGAAATGTCCGAAGCTGCGGCGAAG

125 . L L 1 120 L L 1 1 115 L ! | L 110 1 ! L ! 105 ) ! L !
Asn Ile Ile Leu Gly Ser Val Arg GIn Ala Leu Leu Asn His Val Ala Ala Lys Cys Ala Glu Val Gly Ser Arg

@ _________________________________

GTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACG

CAAGATGGTAGCTGTGGTGGTGCGACCGTGGGTCAACTAGCCGCGCTCTAAATTAGCGGCGCTGTTAAACGCTGC

100 . | | . 95 . | . . 90 | . . | 85 . . | | 80 . | | .
Glu Vval Met Ser Val Vval Val Ser Ala Gly Leu GIn Asp Ala Arg Ser Lys Ile Ala Ala Val 1Ie GIn Ser Pro

< I

GCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGC

CGCGCACGTCCCGGTCTGACCTCCACCGTTGCGGTTAGTCGTTGCTGACAAACGGGCGGTCAACAACACGGTGCG

75 | L ! ! 70 L L | ) 65 ! ! ! L 60 ! . I L 55 | I L |
Ala His Leu Ala Leu Ser Ser Thr Ala Val Gly 1Ile Leu Leu Ser GIn Lys Gly Ala Leu GIn GIn Ala Val Arg

<: lacl

GGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCT

CCAACCCTTACATTAAGTCGAGGCGGTAGCGGCGAAGGTGAAAAAGGGCGCAAAAGCGTCTTTGCACCGACCGGA

50 . | . . 45 | | . . 40 | . . | 35 . . | | 30 L | | .
Asn Pro Ile Tyr Asn Leu Glu Ala Met Ala Ala Glu Val Lys Glu Arg Thr Lys Ala Ser Val His Ser Ala GIn

< lacl

3975

4050

4125

4200

4275

4350

4425

4500

4575

4650
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GGTTCACCACGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCA

CCAAGTGGTGCGCCCTTTGCCAGACTATTCTCTGTGGCCGTATGAGACGCTGTAGCATATTGCAATGACCAAAGT

25 . . ! . 20 ! ! . . 15 . . . ! 10 . . ! ! 5 . ! ! 1
Asn Val Val Arg Ser Val Thr GIn Tyr Ser Val Gly Ala Tyr Glu Ala Val Asp Tyr Leu Thr Val Pro Lys Met

< I

4725

CATTCACCACCCTGAATTGACTCTCTTCCGGGCGCTATCATGCCATACCGCGAAAGGTTTTGCGCCATTCGATGG
} Il } ¥ ! ¥ ! ¥ Il Il } Il } Il } 4800

GTAAGTGGTGGGACTTAACTGAGAGAAGGCCCGCGATAGTACGGTATGGCGCTTTCCAAAACGCGGTAAGCTACC

< I lacl promoter
lacl

TGTCCGGGATCTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAGTAGGTTGAGGCCGTTG

T T T T T T T T T T T T T T T 4875
ACAGGCCCTAGAGCTGCGAGAGGGAATACGCTGAGGACGTAATCCTTCGTCGGGTCATCATCCAACTCCGGCAAC

<L ]

lacl promoter
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