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5 ʹ
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65

Leu Ala Arg Phe Gly Asp Asp Gly Glu Asn Leu * His Met Gln Leu Pro Glu Thr Val Thr Ala

tcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagct

agcgcgcaaagccactactgccacttttggagactgtgtacgtcgagggcctctgccagtgtcga

130

Cys Leu * Ala Asp Ala Gly Ser Arg Gln Ala Arg Gln Gly Ala Ser Ala Gly Val Gly Gly Cys

tgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtg

acagacattcgcctacggccctcgtctgttcgggcagtcccgcgcagtcgcccacaaccgcccac

195

Arg Gly Trp Leu Asn Tyr Ala Ala Ser Glu Gln Ile Val Leu Arg Val His His Ile Cys Gly

tcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatatgcggtg

agccccgaccgaattgatacgccgtagtctcgtctaacatgactctcacgtggtatatacgccac

260

Val Lys Tyr Arg Thr Asp Ala * Gly Glu Asn Thr Ala Ser Gly Ala Ile Arg His Ser Gly Cys

tgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgc

actttatggcgtgtctacgcattcctcttttatggcgtagtccgcggtaagcggtaagtccgacg

325

Ala Thr Val Gly Lys Gly Asp Arg Cys Gly Pro Leu Arg Tyr Tyr Ala Ser Trp Arg Lys Gly Asp

gcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaaggggga

cgttgacaacccttcccgctagccacgcccggagaagcgataatgcggtcgaccgctttccccct

390

M13 fwd

Val Leu Gln Gly Asp * Val Gly * Arg Gln Gly Phe Pro Ser His Asp Val Val Lys Arg

tgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgac

acacgacgttccgctaattcaacccattgcggtcccaaaagggtcagtgctgcaacattttgctg

SphI
BbuI
PaeI

455

M13 fwd

Arg Pro Val Pro Ser Leu His Ala Arg Arg Trp Arg Pro Thr Val Pro Arg Pro Arg Gly Leu Pro

ggccagtgccaagcttgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgcca

ccggtcacggttcgaacgtacgttcctctaccgcgggttgtcagggggccggtgccccggacggt

520

Pro Tyr Pro Arg Arg Asn Lys Arg Ser * Ala Arg Ser Gly Glu Pro Asp Leu Pro His Arg *

ccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtg

ggtatgggtgcggctttgttcgcgagtactcgggcttcaccgctcgggctagaaggggtagccac
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SgrAI NgoMIV
MroNI

NaeI
PdiI

585

Cys Arg Arg Tyr Arg Arg Gln Gln Pro His Leu Trp Arg Arg * Cys Arg Pro Arg Cys Val

atgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtcc

tacagccgctatatccgcggtcgttggcgtggacaccgcggccactacggccggtgctacgcagg

650

T7 promoter

Arg Arg Arg Gly Ser Arg Ser Arg Ser Arg Glu Ile Asn Thr Thr His Tyr Arg Glu Thr Thr Thr

ggcgtagaggatcgagatctcgatcccgcgaaattaatacgactcactatagggagaccacaacg

ccgcatctcctagctctagagctagggcgctttaattatgctgagtgatatccctctggtgttgc

FauNDI
NdeI

715

NNCATATGATAAGP
forward primer

Val Ser Leu * Lys * Phe Cys Leu Thr Leu Arg Arg Arg Tyr Thr Met Ala His Met Ile Ser

gtttccctctagaaataattttgtttaactttaagaaggagatataccatggcacaTATGATAAG

caaagggagatctttattaaaacaaattgaaattcttcctctatatggtaccgtgtATACTATTC

780

TGATGATGACGATCTACC

forward primer

Asp Asp Asp Asp Leu Pro Ser Thr Arg Pro Gly Ser Val Asn Glu Glu Leu Pro Glu Thr Glu

TGATGATGACGATCTACCATCTACTCGCCCGGGATCTGTGAATGAGGAATTACCAGAAACCGAAC

ACTACTACTGCTAGATGGTAGATGAGCGGGCCCTAGACACTTACTCCTTAATGGTCTTTGGCTTG

845

Pro Glu Asp Asn Asp Glu Leu Pro Glu Thr Glu Pro Glu Ser Asp Ser Asp Lys Pro Thr Val Thr

CCGAAGATAATGATGAGTTGCCTGAAACAGAACCTGAAAGCGATTCCGATAAACCTACCGTAACC

GGCTTCTATTACTACTCAACGGACTTTGTCTTGGACTTTCGCTAAGGCTATTTGGATGGCATTGG

910

Ser Asn Lys Thr Glu Asn Gln Val Ala Asp Glu Asp Tyr Asp Ser Phe Asp Asp Phe Val Pro Ser

TCGAATAAAACAGAAAACCAAGTTGCTGATGAAGATTATGATTCATTCGACGATTTTGTGCCCAG

AGCTTATTTTGTCTTTTGGTTCAACGACTACTTCTAATACTAAGTAAGCTGCTAAAACACGGGTC

975

Gln Thr His Thr Ala Ser Lys Ile Pro Val Lys Asn Lys Arg Ala Lys Lys Cys Thr Val Glu

TCAAACACACACAGCCTCCAAAATACCTGTAAAAAATAAACGAGCCAAAAAGTGCACTGTAGAAT

AGTTTGTGTGTGTCGGAGGTTTTATGGACATTTTTTATTTGCTCGGTTTTTCACGTGACATCTTA
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1040

Ser Asp Ser Ser Ser Ser Asp Asp Ser Asp Gln Gly Asp Asp Cys Glu Phe Ile Pro Ala Cys Asp

CTGATTCATCATCTTCGGATGATTCCGATCAAGGAGATGATTGTGAATTTATCCCAGCTTGTGAT

GACTAAGTAGTAGAAGCCTACTAAGGCTAGTTCCTCTACTAACACTTAAATAGGGTCGAACACTA

1105

Glu Thr Gln Glu Val Pro Lys Ile Lys Arg Gly Tyr Thr Leu Arg Thr Arg Ala Ser Val Lys Asn

GAGACACAGGAAGTTCCGAAAATCAAAAGAGGATACACTCTGAGAACTCGAGCAAGTGTAAAGAA

CTCTGTGTCCTTCAAGGCTTTTAGTTTTCTCCTATGTGAGACTCTTGAGCTCGTTCACATTTCTT

1170

Lys Cys Asp Asp Ser Trp Asp Asp Gly Ile Asp Glu Glu Asp Val Ser Lys Arg Ser Glu Asp

CAAATGTGATGATTCATGGGATGATGGAATAGACGAAGAAGATGTCTCAAAAAGATCAGAAGACA

GTTTACACTACTAAGTACCCTACTACCTTATCTGCTTCTTCTACAGAGTTTTTCTAGTCTTCTGT

1235

Thr Leu Asn Asp Ser Phe Val Asp Pro Glu Phe Met Asp Ser Val Leu Asp Asn Gln Leu Thr Ile

CGTTAAATGATTCATTTGTTGATCCTGAATTCATGGATTCTGTTCTAGATAATCAATTAACGATC

GCAATTTACTAAGTAAACAACTAGGACTTAAGTACCTAAGACAAGATCTATTAGTTAATTGCTAG

1300

Lys Gly Lys Lys Gln Phe Leu Asp Asp Gly Glu Phe Phe Thr Asp Arg Asn Val Pro Gln Ile Asp

AAAGGCAAAAAGCAATTTCTCGATGATGGAGAGTTTTTCACAGACCGGAATGTTCCTCAGATTGA

TTTCCGTTTTTCGTTAAAGAGCTACTACCTCTCAAAAAGTGTCTGGCCTTACAAGGAGTCTAACT

1365

Glu Ala Thr Lys Met Lys Trp Ala Ser Met Thr Ser Pro Pro Gln Glu Ala Leu Asn Ala Leu

TGAAGCTACAAAAATGAAGTGGGCATCAATGACGTCACCTCCTCAAGAAGCTTTGAACGCATTGA

ACTTCGATGTTTTTACTTCACCCGTAGTTACTGCAGTGGAGGAGTTCTTCGAAACTTGCGTAACT

1430

Asn Glu Phe Phe Gly His Lys Gly Phe Arg Glu Lys Gln Trp Asp Val Val Arg Asn Val Leu Gly

ACGAATTCTTCGGTCATAAAGGATTCCGAGAAAAGCAGTGGGATGTTGTCAGAAATGTTTTGGGA

TGCTTAAGAAGCCAGTATTTCCTAAGGCTCTTTTCGTCACCCTACAACAGTCTTTACAAAACCCT

1495

Gly Lys Asp Gln Phe Val Leu Met Ser Thr Gly Tyr Gly Lys Ser Val Cys Tyr Gln Leu Pro Ser

GGAAAAGACCAATTTGTTCTTATGTCCACTGGTTATGGTAAAAGTGTATGTTATCAGCTACCATC

CCTTTTCTGGTTAAACAAGAATACAGGTGACCAATACCATTTTCACATACAATAGTCGATGGTAG

1560

Leu Leu Leu Asn Ser Met Thr Val Val Val Ser Pro Leu Ile Ser Leu Met Asn Asp Gln Val

ACTTCTTCTCAATTCGATGACTGTCGTGGTATCTCCATTAATTTCATTGATGAATGATCAAGTAA

TGAAGAAGAGTTAAGCTACTGACAGCACCATAGAGGTAATTAAAGTAACTACTTACTAGTTCATT



Cloned1.dna  (Circular / 6717 bp)

Printed from SnapGene®:  1 Feb 2020  18:43 Page 4

1625

Thr Thr Leu Val Ser Lys Gly Ile Asp Ala Val Lys Leu Asp Gly His Ser Thr Gln Ile Glu Trp

CTACATTGGTTTCTAAAGGTATTGATGCAGTGAAACTAGATGGACATTCTACACAAATTGAATGG

GATGTAACCAAAGATTTCCATAACTACGTCACTTTGATCTACCTGTAAGATGTGTTTAACTTACC

1690

Asp Gln Val Ala Asn Asn Met His Arg Ile Arg Phe Ile Tyr Met Ser Pro Glu Met Val Thr Ser

GATCAAGTTGCGAATAATATGCACCGAATTAGGTTCATCTACATGTCACCTGAAATGGTTACGAG

CTAGTTCAACGCTTATTATACGTGGCTTAATCCAAGTAGATGTACAGTGGACTTTACCAATGCTC

1755

Gln Lys Gly Leu Glu Leu Leu Thr Ser Cys Arg Lys His Ile Ser Leu Leu Ala Ile Asp Glu

CCAAAAGGGTTTGGAATTATTAACTTCTTGCCGAAAACATATCTCCCTCCTCGCTATTGATGAAG

GGTTTTCCCAAACCTTAATAATTGAAGAACGGCTTTTGTATAGAGGGAGGAGCGATAACTACTTC

1820

Ala His Cys Val Ser Gln Trp Gly His Asp Phe Arg Asn Ser Tyr Arg His Leu Ala Glu Ile Arg

CTCATTGTGTTTCTCAATGGGGACACGACTTTCGAAACTCGTACAGGCATCTCGCAGAAATTAGA

GAGTAACACAAAGAGTTACCCCTGTGCTGAAAGCTTTGAGCATGTCCGTAGAGCGTCTTTAATCT

1885

Asn Arg Ser Asp Leu Cys Asn Ile Pro Met Ile Ala Leu Thr Ala Thr Ala Thr Val Arg Val Arg

AACCGATCTGATCTATGCAATATTCCAATGATTGCTCTTACCGCTACTGCCACAGTTAGAGTTCG

TTGGCTAGACTAGATACGTTATAAGGTTACTAACGAGAATGGCGATGACGGTGTCAATCTCAAGC

1950

Asp Asp Val Ile Ala Asn Leu Arg Leu Arg Lys Pro Leu Ile Thr Thr Thr Ser Phe Asp Arg

TGATGACGTCATTGCTAATTTAAGACTCCGCAAGCCATTAATCACAACTACGTCGTTTGATAGAA

ACTACTGCAGTAACGATTAAATTCTGAGGCGTTCGGTAATTAGTGTTGATGCAGCAAACTATCTT

Mva1269I
BsaMI
BsmI
PctI

2015

Lys Asn Leu Tyr Ile Ser Val His Ser Ser Lys Asp Met Ala Glu Asp Leu Gly Leu Phe Met Lys

AGAATCTCTACATTTCTGTGCATTCTTCAAAGGACATGGCTGAAGATTTAGGATTATTCATGAAA

TCTTAGAGATGTAAAGACACGTAAGAAGTTTCCTGTACCGACTTCTAAATCCTAATAAGTACTTT

AleI
OliI

2080

Thr Asp Glu Val Lys Gly Arg His Phe Gly Gly Pro Thr Ile Ile Tyr Cys Gln Thr Lys Gln Met

ACCGATGAAGTTAAAGGAAGACACTTTGGTGGACCTACTATTATTTATTGCCAAACGAAACAAAT

TGGCTACTTCAATTTCCTTCTGTGAAACCACCTGGATGATAATAAATAACGGTTTGCTTTGTTTA
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2145

Val Asp Asp Val Asn Cys Val Leu Arg Arg Ile Gly Val Arg Ser Ala His Tyr His Ala Gly

GGTCGATGATGTGAACTGTGTTTTGAGAAGAATCGGAGTTCGTTCTGCTCATTATCACGCAGGAC

CCAGCTACTACACTTGACACAAAACTCTTCTTAGCCTCAAGCAAGACGAGTAATAGTGCGTCCTG

2210

Leu Thr Lys Asn Gln Arg Glu Lys Ala His Thr Asp Phe Met Arg Asp Lys Ile Thr Thr Ile Val

TCACTAAAAATCAACGAGAAAAAGCACACACCGATTTTATGAGAGATAAGATTACAACAATCGTT

AGTGATTTTTAGTTGCTCTTTTTCGTGTGTGGCTAAAATACTCTCTATTCTAATGTTGTTAGCAA

2275

Ala Thr Val Ala Phe Gly Met Gly Ile Asp Lys Pro Asp Val Arg Asn Val Ile His Tyr Gly Cys

GCGACAGTTGCATTTGGTATGGGAATTGACAAACCCGACGTTCGAAATGTGATTCATTACGGATG

CGCTGTCAACGTAAACCATACCCTTAACTGTTTGGGCTGCAAGCTTTACACTAAGTAATGCCTAC

2340

Pro Asn Asn Ile Glu Ser Tyr Tyr Gln Glu Ile Gly Arg Ala Gly Arg Asp Gly Ser Pro Ser

CCCGAACAATATCGAATCATATTATCAAGAAATCGGAAGAGCTGGTCGAGATGGATCTCCAAGTA

GGGCTTGTTATAGCTTAGTATAATAGTTCTTTAGCCTTCTCGACCAGCTCTACCTAGAGGTTCAT

2405

Ile Cys Arg Val Phe Trp Ala Pro Lys Asp Leu Asn Thr Ile Lys Phe Lys Leu Arg Asn Ser Gln

TTTGTCGTGTATTCTGGGCTCCGAAAGATTTGAATACTATAAAATTTAAACTTCGAAATTCGCAG

AAACAGCACATAAGACCCGAGGCTTTCTAAACTTATGATATTTTAAATTTGAAGCTTTAAGCGTC

2470

Gln Lys Glu Glu Val Val Glu Asn Leu Thr Met Met Leu Arg Gln Leu Glu Leu Val Leu Thr Thr

CAAAAAGAAGAAGTAGTTGAAAATCTTACAATGATGCTAAGACAACTCGAGTTGGTTCTGACAAC

GTTTTTCTTCTTCATCAACTTTTAGAATGTTACTACGATTCTGTTGAGCTCAACCAAGACTGTTG

2535

Val Gly Cys Arg Arg Tyr Gln Leu Leu Lys His Phe Asp Pro Ser Tyr Ala Lys Pro Pro Thr

CGTTGGATGTAGAAGATACCAACTTCTGAAGCACTTTGACCCATCATACGCGAAACCTCCAACTA

GCAACCTACATCTTCTATGGTTGAAGACTTCGTGAAACTGGGTAGTATGCGCTTTGGAGGTTGAT

2600

Met Gln Ala Asp Cys Cys Asp Arg Cys Thr Glu Met Leu Asn Gly Asn Gln Asp Ser Ser Ser Ser

TGCAAGCTGATTGTTGTGATAGATGTACTGAAATGCTCAATGGAAATCAAGATTCATCATCCAGT

ACGTTCGACTAACAACACTATCTACATGACTTTACGAGTTACCTTTAGTTCTAAGTAGTAGGTCA

2665

Ile Val Asp Val Thr Thr Glu Ser Lys Trp Leu Phe Gln Val Ile Asn Glu Met Tyr Asn Gly Lys

ATTGTTGATGTTACAACAGAATCGAAGTGGTTGTTTCAAGTTATTAACGAAATGTACAACGGGAA

TAACAACTACAATGTTGTCTTAGCTTCACCAACAAAGTTCAATAATTGCTTTACATGTTGCCCTT
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2730

Thr Gly Ile Gly Lys Pro Ile Glu Phe Leu Arg Gly Ser Ser Lys Glu Asp Trp Arg Ile Lys

AACTGGTATCGGAAAACCAATCGAATTTCTGAGGGGATCGAGTAAAGAAGACTGGCGAATCAAGA

TTGACCATAGCCTTTTGGTTAGCTTAAAGACTCCCCTAGCTCATTTCTTCTGACCGCTTAGTTCT

2795

Thr Thr Ser Gln Gln Lys Leu Phe Gly Ile Gly Lys His Ile Pro Asp Lys Trp Trp Lys Ala Leu

CCACATCTCAACAAAAATTGTTTGGAATTGGAAAACATATTCCTGATAAATGGTGGAAAGCACTT

GGTGTAGAGTTGTTTTTAACAAACCTTAACCTTTTGTATAAGGACTATTTACCACCTTTCGTGAA

2860

Ala Ala Ser Leu Arg Ile Ala Gly Tyr Leu Gly Glu Val Arg Leu Met Gln Met Lys Phe Gly Ser

GCAGCATCACTTCGAATTGCTGGTTATCTTGGAGAAGTTAGGCTGATGCAAATGAAATTTGGAAG

CGTCGTAGTGAAGCTTAACGACCAATAGAACCTCTTCAATCCGACTACGTTTACTTTAAACCTTC

2925

Cys Ile Thr Leu Ser Glu Leu Gly Glu Arg Trp Leu Leu Thr Gly Lys Glu Met Lys Ile Asp

TTGTATCACTTTGTCCGAACTCGGGGAACGATGGCTTTTGACTGGAAAAGAGATGAAAATCGATG

AACATAGTGAAACAGGCTTGAGCCCCTTGCTACCGAAAACTGACCTTTTCTCTACTTTTAGCTAC

2990

Ala Thr Pro Ile Leu Leu Gln Gly Lys Lys Glu Lys Ala Ala Pro Ser Thr Val Pro Gly Ala Ser

CGACACCGATTTTATTGCAAGGGAAGAAAGAAAAAGCCGCACCTTCAACTGTCCCCGGAGCTTCA

GCTGTGGCTAAAATAACGTTCCCTTCTTTCTTTTTCGGCGTGGAAGTTGACAGGGGCCTCGAAGT

3055

Arg Ser Gln Ser Thr Lys Ser Ser Thr Glu Ile Pro Thr Lys Ile Leu Gly Ala Asn Lys Ile Arg

AGATCTCAGTCAACTAAATCAAGTACAGAGATTCCAACCAAGATTCTCGGAGCGAATAAGATTCG

TCTAGAGTCAGTTGATTTAGTTCATGTCTCTAAGGTTGGTTCTAAGAGCCTCGCTTATTCTAAGC

3120

Glu Tyr Glu Pro Ala Asn Glu Asn Glu Gln Leu Met Asn Leu Lys Lys Gln Glu Val Thr Gly

TGAATACGAGCCTGCAAATGAAAACGAGCAGCTGATGAACTTGAAAAAGCAAGAAGTCACTGGTC

ACTTATGCTCGGACGTTTACTTTTGCTCGTCGACTACTTGAACTTTTTCGTTCTTCAGTGACCAG

3185

Leu Pro Glu Lys Ile Asp Gln Leu Arg Ser Arg Leu Asp Asp Ile Arg Val Gly Ile Ala Asn Met

TTCCAGAGAAGATTGATCAACTGCGCTCTCGTCTTGACGACATTCGTGTAGGAATTGCAAACATG

AAGGTCTCTTCTAACTAGTTGACGCGAGAGCAGAACTGCTGTAAGCACATCCTTAACGTTTGTAC

Mph1103I
EcoT22I
Zsp2I
NsiI

3250

His Glu Val Ala Pro Phe Gln Ile Val Ser Asn Thr Val Leu Asp Cys Phe Ala Asn Leu Arg Pro

CATGAAGTAGCACCATTCCAAATTGTATCGAATACTGTTCTTGATTGTTTTGCCAACTTGAGACC

GTACTTCATCGTGGTAAGGTTTAACATAGCTTATGACAAGAACTAACAAAACGGTTGAACTCTGG
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Bpu10I
BbvCI

3315

Thr Ser Ala Ser Asn Leu Glu Met Ile Asp Gly Met Ser Ala Gln Gln Lys Ser Arg Tyr Gly

TACCTCAGCCTCGAATCTCGAAATGATTGATGGAATGTCGGCTCAGCAGAAATCTAGATACGGAA

ATGGAGTCGGAGCTTAGAGCTTTACTAACTACCTTACAGCCGAGTCGTCTTTAGATCTATGCCTT

3380

Lys Arg Phe Val Asp Cys Val Val Gln Phe Ser Lys Glu Thr Gly Ile Ala Thr Asn Val Asn Ala

AACGATTTGTCGATTGTGTTGTACAATTTTCAAAGGAAACTGGCATTGCAACAAACGTCAATGCC

TTGCTAAACAGCTAACACAACATGTTAAAAGTTTCCTTTGACCGTAACGTTGTTTGCAGTTACGG

3445

Asn Asp Met Ile Pro Pro Glu Leu Ile Ser Lys Met Gln Lys Val Leu Ser Asp Ala Val Arg Arg

AACGATATGATACCCCCTGAACTTATTTCAAAAATGCAGAAAGTTCTCTCGGATGCGGTGAGAAG

TTGCTATACTATGGGGGACTTGAATAAAGTTTTTACGTCTTTCAAGAGAGCCTACGCCACTCTTC

Bst1107I
BstZ17I
BssNAI

3510

Val Tyr Thr Glu His Leu Ile Ser Arg Ser Thr Ala Lys Glu Val Ala Thr Ala Arg Gly Ile

AGTATACACAGAGCATCTTATTTCGAGATCCACTGCGAAAGAAGTGGCAACTGCTCGAGGAATTA

TCATATGTGTCTCGTAGAATAAAGCTCTAGGTGACGCTTTCTTCACCGTTGACGAGCTCCTTAAT

Bsp68I
BtuMI
NruI
RruI

3575

Ser Glu Gly Thr Val Tyr Ser Tyr Leu Ala Met Ala Val Glu Lys Gly Leu Pro Leu His Leu Asp

GTGAGGGTACTGTATATTCATATCTCGCGATGGCGGTAGAAAAAGGATTACCTCTTCACTTAGAC

CACTCCCATGACATATAAGTATAGAGCGCTACCGCCATCTTTTTCCTAATGGAGAAGTGAATCTG

3640

Lys Leu Asn Val Ser Arg Lys Asn Ile Ala Met Ala Leu Asn Ala Val Arg Val His Leu Gly Ser

AAGTTAAATGTCTCCAGAAAGAATATTGCAATGGCTCTAAATGCAGTTAGAGTACATTTAGGATC

TTCAATTTACAGAGGTCTTTCTTATAACGTTACCGAGATTTACGTCAATCTCATGTAAATCCTAG

3705

Asn Val Ala Val Leu Thr Pro Trp Val Glu Ala Met Gly Val Val Pro Asp Phe Asn Gln Leu

AAATGTTGCCGTACTGACACCATGGGTTGAAGCTATGGGAGTCGTACCTGATTTTAATCAGTTGA

TTTACAACGGCATGACTGTGGTACCCAACTTCGATACCCTCAGCATGGACTAAAATTAGTCAACT

3770

Lys Leu Ile Arg Ala Ile Leu Ile Tyr Glu Tyr Gly Leu Asp Thr Ser Glu Asn Gln Glu Lys Pro

AATTGATCCGGGCAATTCTTATTTACGAATATGGATTGGATACGAGTGAGAACCAAGAGAAGCCA

TTAACTAGGCCCGTTAAGAATAAATGCTTATACCTAACCTATGCTCACTCTTGGTTCTCTTCGGT
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3835

Asp Ile Gln Ser Met Pro Ser Thr Ser Asn Pro Ser Thr Ile Lys Thr Val Pro Ser Thr Pro Ser

GACATCCAATCTATGCCGTCCACTTCAAATCCATCCACCATCAAAACAGTTCCATCAACACCTTC

CTGTAGGTTAGATACGGCAGGTGAAGTTTAGGTAGGTGGTAGTTTTGTCAAGGTAGTTGTGGAAG

SalI

3900

CGAGGAGGTAACTTCTTTAAGTTTGAANCAGCTGNN
P

reverse primer

Ser Ser Leu Arg Ala Pro Pro Leu Lys Lys Phe Lys Leu ? Arg Leu Glu Arg Ala Pro Gly

ATCCTCTCTCAGAGCTCCTCCATTGAAGAAATTCAAACTTNGtcgactcgagcgagctcccgggg

TAGGAGAGAGTCTCGAGGAGGTAACTTCTTTAAGTTTGAANCagctgagctcgctcgagggcccc

SpeI
BcuI
AhlI

BstXI Eco52I
BseX3I
BstZI
EclXI
EagI

3965

1 5
His His His His His His *

6xHis

Gly Gly Ser His His His His His His * * Lys Gly Glu Phe Gln His Thr Gly Gly Arg Tyr

ggggttctcatcatcatcatcatcattaataaaagggcgaattccagcacactggcggccgttac

ccccaagagtagtagtagtagtagtaattattttcccgcttaaggtcgtgtgaccgccggcaatg

BamHI

4030

* Trp Ile Arg Leu Leu Thr Lys Pro Glu Arg Lys Leu Ser Trp Leu Leu Pro Pro Leu Ser Asn

tagtggatccggctgctaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaa

atcacctaggccgacgattgtttcgggctttccttcgactcaaccgacgacggtggcgactcgtt

4095

T7 terminator

Asn * His Asn Pro Leu Gly Pro Leu Asn Gly Ser * Gly Val Phe Cys * Lys Glu Glu

taactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaac

attgatcgtattggggaaccccggagatttgcccagaactccccaaaaaacgactttcctccttg

Aor13HI
Bsp13I
AccIII
BspEI
BseAI
Kpn2I
MroI

4160

Leu Tyr Pro Asp Ile His Arg Thr Gly Val Val Ala Met Ile Ala * Ser Ile Val Ala Pro Ser

tatatccggatatccacaggacgggtgtggtcgccatgatcgcgtagtcgatagtggctccaagt

atataggcctataggtgtcctgcccacaccagcggtactagcgcatcagctatcaccgaggttca
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FspAI

4225

Ser Glu Ala Ser Arg Thr Gly Arg Arg Pro Lys Arg Ser Asp Ser Ala Pro Arg Thr Gly Ala His

agcgaagcgagcaggactgggcggcggccaaagcggtcggacagtgctccgagaacgggtgcgca

tcgcttcgctcgtcctgacccgccgccggtttcgccagcctgtcacgaggctcttgcccacgcgt

AsuNHI
NheI

BspOI
BmtI

4290

Arg Asn Cys Ile Asn Ala Tyr Ser Ala Ser Ser Thr Pro * * Leu Ala Met Leu Ser Glu

tagaaattgcatcaacgcatatagcgctagcagcacgccatagtgactggcgatgctgtcggaat

atctttaacgtagttgcgtatatcgcgatcgtcgtgcggtatcactgaccgctacgacagcctta

4355

Trp Thr Ile Ser Arg Lys Arg Pro Gly Ser Thr Gly Ile Thr Lys Pro Met Pro Thr Ala Ser Arg

ggacgatatcccgcaagaggcccggcagtaccggcataaccaagcctatgcctacagcatccagg

cctgctatagggcgttctccgggccgtcatggccgtattggttcggatacggatgtcgtaggtcc

4420

Val Thr Val Pro Arg Met Thr Met Ser Ala Leu Leu Asp Phe Ile His Gly Ala * Leu Arg *

gtgacggtgccgaggatgacgatgagcgcattgttagatttcatacacggtgcctgactgcgtta

cactgccacggctcctactgctactcgcgtaacaatctaaagtatgtgccacggactgacgcaat

4485

-10 -35
tet promoter

Gln Phe Asn Cys Asp Lys Leu Pro His * Ser Leu Ser Met Ile Ser Cys Gln Thr * Glu

gcaatttaactgtgataaactaccgcattaaagcttatcgatgataagctgtcaaacatgagaat

cgttaaattgacactatttgatggcgtaatttcgaatagctactattcgacagtttgtactctta

4550

-10M13 rev lac operator
lac promoter

Phe Val Ile Met Ser * Leu Phe Pro Val * Asn Cys Tyr Pro Leu Thr Ile Pro His Asn Ile

tcgtaatcatgtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacata

agcattagtacagtatcgacaaaggacacactttaacaataggcgagtgttaaggtgtgttgtat

4615

-35
lac promoter

CAP binding site

Arg Ala Gly Ser Ile Lys Cys Lys Ala Trp Gly Ala * * Val Ser * Leu Thr Leu Ile Ala

cgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgc

gctcggccttcgtatttcacatttcggaccccacggattactcactcgattgagtgtaattaacg

4680

Leu Arg Ser Leu Pro Ala Phe Gln Ser Gly Asn Leu Ser Cys Gln Leu His * * Ile Gly

gttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggcc

caacgcgagtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccgg
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4745

Gln Arg Ala Gly Arg Gly Gly Leu Arg Ile Gly Arg Ser Ser Ala Ser Ser Leu Thr Asp Ser Leu

aacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctg

ttgcgcgcccctctccgccaaacgcataacccgcgagaaggcgaaggagcgagtgactgagcgac

4810

Arg Ser Val Val Arg Leu Arg Arg Ala Val Ser Ala His Ser Lys Ala Val Ile Arg Leu Ser Thr

cgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccac

gcgagccagcaagccgacgccgctcgccatagtcgagtgagtttccgccattatgccaataggtg

4875

Glu Ser Gly Asp Asn Ala Gly Lys Asn Met * Ala Lys Gly Gln Gln Lys Ala Arg Asn Arg

agaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgta

tcttagtcccctattgcgtcctttcttgtacactcgttttccggtcgttttccggtccttggcat

4940

ori

Lys Lys Ala Ala Leu Leu Ala Phe Phe His Arg Leu Arg Pro Pro Asp Glu His His Lys Asn Arg

aaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcga

ttttccggcgcaacgaccgcaaaaaggtatccgaggcggggggactgctcgtagtgtttttagct

5005

ori

Arg Ser Ser Gln Arg Trp Arg Asn Pro Thr Gly Leu * Arg Tyr Gln Ala Phe Pro Pro Gly Ser

cgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaag

gcgagttcagtctccaccgctttgggctgtcctgatatttctatggtccgcaaagggggaccttc

5070

ori

Ser Leu Val Arg Ser Pro Val Pro Thr Leu Pro Leu Thr Gly Tyr Leu Ser Ala Phe Leu Pro

ctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctccctt

gagggagcacgcgagaggacaaggctgggacggcgaatggcctatggacaggcggaaagagggaa

5135

ori

Ser Gly Ser Val Ala Leu Ser His Ser Ser Arg Cys Arg Tyr Leu Ser Ser Val * Val Val Arg

cgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgc

gcccttcgcaccgcgaaagagtatcgagtgcgacatccatagagtcaagccacatccagcaagcg

5200

ori

Ser Lys Leu Gly Cys Val His Glu Pro Pro Val Gln Pro Asp Arg Cys Ala Leu Ser Gly Asn Tyr

tccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaacta

aggttcgacccgacacacgtgcttggggggcaagtcgggctggcgacgcggaataggccattgat
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5265

ori

Arg Leu Glu Ser Asn Pro Val Arg His Asp Leu Ser Pro Leu Ala Ala Ala Thr Gly Asn Arg

tcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacagga

agcagaactcaggttgggccattctgtgctgaatagcggtgaccgtcgtcggtgaccattgtcct

5330

ori

Ile Ser Arg Ala Arg Tyr Val Gly Gly Ala Thr Glu Phe Leu Lys Trp Trp Pro Asn Tyr Gly Tyr

ttagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctac

aatcgtctcgctccatacatccgccacgatgtctcaagaacttcaccaccggattgatgccgatg

5395

ori

Thr Arg Arg Thr Val Phe Gly Ile Cys Ala Leu Leu Lys Pro Val Thr Phe Gly Lys Arg Val Gly

actagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttgg

tgatcttcctgtcataaaccatagacgcgagacgacttcggtcaatggaagcctttttctcaacc

5460

ori

Ser Ser * Ser Gly Lys Gln Thr Thr Ala Gly Ser Gly Gly Phe Phe Val Cys Lys Gln Gln

tagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcaga

atcgagaactaggccgtttgtttggtggcgaccatcgccaccaaaaaaacaaacgttcgtcgtct

5525

ori

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

ttacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcag

aatgcgcgtctttttttcctagagttcttctaggaaactagaaaagatgccccagactgcgagtc

5590

Trp Asn Glu Asn Ser Arg * Gly Ile Leu Val Met Arg Leu Ser Lys Arg Ile Phe Thr * Ile

tggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagat

accttgcttttgagtgcaattccctaaaaccagtactctaatagtttttcctagaagtggatcta

5655

Leu Leu Asn * Lys * Ser Phe Lys Ser Ile * Ser Ile Tyr Glu * Thr Trp Ser Asp

ccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgaca

ggaaaatttaatttttacttcaaaatttagttagatttcatatatactcatttgaaccagactgt

5720

285 280 275 270
* Trp His Lys Ile Leu Ser Ala Gly Ile Glu Ala Ile Gln Arg Asn Arg Glu Asp Met Thr

AmpR

Ser Tyr Gln Cys Leu Ile Ser Glu Ala Pro Ile Ser Ala Ile Cys Leu Phe Arg Ser Ser Ile Val

gttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagtt

caatggttacgaattagtcactccgtggatagagtcgctagacagataaagcaagtaggtatcaa
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Eam1105I
BmeRI
AspEI
AhdI
DriI

5785

265 260 255 250 245
Ala Gln Ser Gly Thr Thr Tyr Ile Val Val Ile Arg Ser Pro Lys Gly Asp Pro Gly Leu Ala Ala

AmpR

Ala * Leu Pro Val Val * Ile Thr Thr Ile Arg Glu Gly Leu Pro Ser Gly Pro Ser Ala Ala

gcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgc

cggactgaggggcagcacatctattgatgctatgccctcccgaatggtagaccggggtcacgacg

5850

240 235 230 225
Ile Ile Gly Arg Ser Gly Arg Glu Gly Ala Gly Ser Lys Asp Ala Ile Phe Trp Gly Ala Pro Leu

AmpR

Met Ile Pro Arg Asp Pro Arg Ser Pro Ala Pro Asp Leu Ser Ala Ile Asn Gln Pro Ala Gly

aatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaa

ttactatggcgctctgggtgcgagtggccgaggtctaaatagtcgttatttggtcggtcggcctt

5915

220 215 210 205
Ala Ser Arg Leu Leu Pro Gly Ala Val Lys Asp Ala Glu Met Trp Asp Ile Leu Gln Gln Arg

AmpR

Arg Ala Glu Arg Arg Ser Gly Pro Ala Thr Leu Ser Ala Ser Ile Gln Ser Ile Asn Cys Cys Arg

gggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgg

cccggctcgcgtcttcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggcc

5980

200 195 190 185 180
Ser Ala Leu Thr Leu Leu Glu Gly Thr Leu Leu Lys Arg Leu Thr Thr Ala Met Ala Val Pro Met

AmpR

Glu Ala Arg Val Ser Ser Ser Pro Val Asn Ser Leu Arg Asn Val Val Ala Ile Ala Thr Gly Ile

gaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcat

cttcgatctcattcatcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgta

6045

175 170 165 160
Thr Thr Asp Arg Glu Asp Asn Pro Ile Ala Glu Asn Leu Glu Pro Glu Trp Arg Asp Leu Arg Thr

AmpR

Val Val Ser Arg Ser Ser Phe Gly Met Ala Ser Phe Ser Ser Gly Ser Gln Arg Ser Arg Arg

cgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgag

gcaccacagtgcgagcagcaaaccataccgaagtaagtcgaggccaagggttgctagttccgctc
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6110

155 150 145 140
Val His Asp Gly Met Asn His Leu Phe Ala Thr Leu Glu Lys Pro Gly Gly Ile Thr Thr Leu

AmpR

Val Thr * Ser Pro Met Leu Cys Lys Lys Ala Val Ser Ser Phe Gly Pro Pro Ile Val Val Arg

ttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcaga

aatgtactagggggtacaacacgttttttcgccaatcgaggaagccaggaggctagcaacagtct

6175

135 130 125 120 115
Leu Leu Asn Ala Ala Thr Asn Asp Ser Met Thr Ile Ala Ala Ser Cys Leu Glu Arg Val Thr Met

AmpR

Ser Lys Leu Ala Ala Val Leu Ser Leu Met Val Met Ala Ala Leu His Asn Ser Leu Thr Val Met

agtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcat

tcattcaaccggcgtcacaatagtgagtaccaataccgtcgtgacgtattaagagaatgacagta

Acc113I
BmcAI
ZrmI
ScaI

6240

110 105 100 95
Gly Asp Thr Leu His Lys Glu Thr Val Pro Ser Tyr Glu Val Leu Asp Asn Gln Ser Tyr His Ile

AmpR

Pro Ser Val Arg Cys Phe Ser Val Thr Gly Glu Tyr Ser Thr Lys Ser Phe * Glu * Cys

gccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgta

cggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttatcacat

6305

90 85 80 75
Arg Arg Gly Leu Gln Glu Gln Gly Ala Asp Ile Arg Ser Leu Val Ala Gly Cys Leu Leu Val

AmpR

Met Arg Arg Pro Ser Cys Ser Cys Pro Ala Ser Ile Arg Asp Asn Thr Ala Pro His Ser Arg Thr

tgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaact

acgccgctggctcaacgagaacgggccgcagttatgccctattatggcgcggtgtatcgtcttga

6370

70 65 60 55 50
Lys Phe Thr Ser Met Met Pro Phe Arg Glu Glu Pro Arg Phe Ser Glu Leu Ile Lys Gly Ser Asn

AmpR

Leu Lys Val Leu Ile Ile Gly Lys Arg Ser Ser Gly Arg Lys Leu Ser Arg Ile Leu Pro Leu Leu

ttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgtt

aattttcacgagtagtaaccttttgcaagaagccccgcttttgagagttcctagaatggcgacaa
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6435

45 40 35 30
Leu Asp Leu Glu Ile Tyr Gly Val Arg Ala Gly Leu Gln Asp Glu Ala Asp Lys Val Lys Val Leu

AmpR

Arg Ser Ser Ser Met * Pro Thr Arg Ala Pro Asn * Ser Ser Ala Ser Phe Thr Phe Thr

gagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcacca

ctctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtggt

6500

25
Thr Glu Pro His

20 15 10

signal sequence
Ala Phe Val Pro Leu Cys Phe Ala Ala Phe Phe Pro Ile Leu Ala Val Arg

AmpR

Ser Val Ser Gly * Ala Lys Thr Gly Arg Gln Asn Ala Ala Lys Lys Gly Ile Arg Ala Thr Arg

gcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacgg

cgcaaagacccactcgtttttgtccttccgttttacggcgttttttcccttattcccgctgtgcc

6565

5 1

signal sequence
Phe His Gln Ile Ser Met

AmpR
AmpR promoter

Lys Cys * Ile Leu Ile Leu Phe Leu Phe Gln Tyr Tyr * Ser Ile Tyr Gln Gly Tyr Cys Leu

aaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtct

tttacaacttatgagtatgagaaggaaaaagttataataacttcgtaaatagtcccaataacaga

6630

AmpR promoter

Met Ser Gly Tyr Ile Phe Glu Cys Ile * Lys Asn Lys Gln Ile Gly Val Pro Arg Thr Phe

catgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttc

gtactcgcctatgtataaacttacataaatctttttatttgtttatccccaaggcgcgtgtaaag

6695

Pro Arg Lys Val Pro Pro Asp Val * Glu Thr Ile Ile Ile Met Thr Leu Thr Tyr Lys Asn Arg

cccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaatagg

gggcttttcacggtggactgcagattctttggtaataatagtactgtaattggatatttttatcc

3 ʹ

5 ʹ
6717

Arg Ile Thr Arg Pro Phe Arg

cgtatcacgaggccctttcgtc

gcatagtgctccgggaaagcag


