
(from 1-1284 bp)

pJ2039_N2only (7295 bp)

ACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAA

TGAAAAGTATGAGGGCGGTAAGTCTCTTCTTTGGTTAACAGGTATAACGTAGTCTGTAACGGCAGTGACGCAGAAAATGACCGAGAAGAGCGATTGGTTTGGCCATT

CCCCGCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTG

GGGGCGAATAATTTTCGTAAGACATTGTTTCGCCCTGGTTTCGGTACTGTTTTTGCGCATTGTTTTCACAGATATTAGTGCCGTCTTTTCAGGTGTAACTAATAAAC

CACGGCGTCACACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGtTCCTACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATACCGAATTCA

GTGCCGCAGTGTGAAACGATACGGTATCGTAAAAATAGGTATTCTAATCGCCaAGGATGGACTGCGAAAAATAGCGTTGAGAGATGACAAAGAGGTATGGCTTAAGT

EcoRI

P(BAD) promoter

TAGGATAGATTCTGGAAACTTTACCGTCCGAGCTCAGGCTTACCTTACTCGAGCAATAAACAGTTGATAGGGCTTCTCCGTTACAGCCTGCGGTCCGGGTTCACTGC

ATCCTATCTAAGACCTTTGAAATGGCAGGCTCGAGTCCGAATGGAATGAGCTCGTTATTTGTCAACTATCCCGAAGAGGCAATGTCGGACGCCAGGCCCAAGTGACG

SacI XhoI

Linker_0Linker_14 PrefixREs..._8

CGTATAGGCAGTAATTTTGTTTAACTTTAAGAAGGAGATATACATATGGTTTCGGTTATCAAACCAGAGATGAAAATGCGTTACTATATGGATGGTTCAGTAAATGG

GCATATCCGTCATTAAAACAAATTGAAATTCTTCCTCTATATGTATACCAAAGCCAATAGTTTGGTCTCTACTTTTACGCAATGATATACCTACCAAGTCATTTACC

mKO2RBSCs...e

TCACGAATTTACTATTGAGGGCGAGGGTACGGGACGCCCATACGAGGGGCACCAGGAAATGACTTTACGCGTCACAATGGCTGAAGGCGGGCCTATGCCGTTTGCGT

AGTGCTTAAATGATAACTCCCGCTCCCATGCCCTGCGGGTATGCTCCCCGTGGTCCTTTACTGAAATGCGCAGTGTTACCGACTTCCGCCCGGATACGGCAAACGCA

mKO2

TCGATCTTGTTAGTCATGTCTTTTGTTACGGTCACCGTGTATTTACTAAATACCCCGAGGAAATTCCAGACTATTTCAAACAAGCCTTCCCGGAAGGTTTGTCTTGG

AGCTAGAACAATCAGTACAGAAAACAATGCCAGTGGCACATAAATGATTTATGGGGCTCCTTTAAGGTCTGATAAAGTTTGTTCGGAAGGGCCTTCCAAACAGAACC

mKO2

GAGCGCAGTTTAGAGTTTGAAGACGGTGGCTCGGCCAGCGTGTCAGCTCATATTAGTCTTCGCGGCAATACATTTTATCACAAGTCAAAGTTCACCGGCGTGAACTT

CTCGCGTCAAATCTCAAACTTCTGCCACCGAGCCGGTCGCACAGTCGAGTATAATCAGAAGCGCCGTTATGTAAAATAGTGTTCAGTTTCAAGTGGCCGCACTTGAA

mKO2

CCCCGCAGACGGCCCAATCATGCAGAATCAAAGTGTTGATTGGGAACCGTCCACAGAGAAGATTACAGCTTCCGATGGAGTCTTAAAGGGCGATGTAACCATGTACT

GGGGCGTCTGCCGGGTTAGTACGTCTTAGTTTCACAACTAACCCTTGGCAGGTGTCTCTTCTAATGTCGAAGGCTACCTCAGAATTTCCCGCTACATTGGTACATGA

mKO2

TAAAATTAGAAGGGGGAGGGAACCATAAATGTCAGATGAAGACTACCTATAAGGCCGCAAAAGAGATTCTTGAAATGCCCGGAGACCACTACATTGGGCATCGTTTG

ATTTTAATCTTCCCCCTCCCTTGGTATTTACAGTCTACTTCTGATGGATATTCCGGCGTTTTCTCTAAGAACTTTACGGGCCTCTGGTGATGTAACCCGTAGCAAAC

mKO2

GTCCGTAAGACAGAAGGAAATATTACTGAACAGGTCGAAGACGCTGTGGCACACAGCATGTCCCGCCGTAATACTGACGCCATCACAATCCACAGCATCCTGGATTG

CAGGCATTCTGTCTTCCTTTATAATGACTTGTCCAGCTTCTGCGACACCGTGTGTCGTACAGGGCGGCATTATGACTGCGGTAGTGTTAGGTGTCGTAGGACCTAAC

mKO2 MarA

GATTGAAGACAACTTGGAGTCGCCGTTGAGTTTAGAAAAAGTTAGTGAACGTAGTGGTTACTCAAAGTGGCACCTTCAGCGCATGTTTAAGAAGGAAACGGGTCATT

CTAACTTCTGTTGAACCTCAGCGGCAACTCAAATCTTTTTCAATCACTTGCATCACCAATGAGTTTCACCGTGGAAGTCGCGTACAAATTCTTCCTTTGCCCAGTAA

MarA



pJ2039_N2only (7295 bp) (from 1285-2461 bp)

CATTGGGTCAATATATTCGTTCTCGCAAGATGACTGAAATTGCCCAGAAATTGAAAGAGTCTAATGAACCTATTTTGTACCTGGCGGAGCGTTACGGCTTTGAAAGT

GTAACCCAGTTATATAAGCAAGAGCGTTCTACTGACTTTAACGGGTCTTTAACTTTCTCAGATTACTTGGATAAAACATGGACCGCCTCGCAATGCCGAAACTTTCA

MarA

CAGCAAACCCTTACACGTACCTTCAAGAATTACTTTGACGTTCCACCACACAAATATCGTATGACCAACATGCAGGGTGAGTCACGTTTTTTGCATCCGTTGAATCA

GTCGTTTGGGAATGTGCATGGAAGTTCTTAATGAAACTGCAAGGTGGTGTGTTTATAGCATACTGGTTGTACGTCCCACTCAGTGCAAAAAACGTAGGCAACTTAGT

MarA

TTACAATTCCTAATAATCGCTGGGACGCCCGCCATGGTTCAGCCAAAAAACTTAAGACCGCCGGTCTTGTCCACTACCTTGCAGTAATGCGGTGGACAGGATCGGCG

AATGTTAAGGATTATTAGCGACCCTGCGGGCGGTACCAAGTCGGTTTTTTGAATTCTGGCGGCCAGAACAGGTGATGGAACGTCATTACGCCACCTGTCCTAGCCGC

NcoI

ECK120029600 TerminatorMarA Suffix

GTTTTCTTTTCTCTTCTCAATTCTTCTGACCTGTAACGAATAATAGATAGTAAAGTAGTCTCCGATTGAGTTTTCTCTGCCGAGTCCCACCCAGTTCTGTGATTTCA

CAAAAGAAAAGAGAAGAGTTAAGAAGACTGGACATTGCTTATTATCTATCATTTCATCAGAGGCTAACTCAAAAGAGACGGCTCAGGGTGGGTCAAGACACTAAAGT

Spacer 1ECK1200...inator

GTAAGTTGGTAATTGATACACTGTTGCGAGAACTGCTGCCTGGTAGTAGATAGGTTGTTATTGAGTAAGAAGGTAAAGTGAACGAAATCCCTGAAACTGAGACTGTA

CATTCAACCATTAACTATGTGACAACGCTCTTGACGACGGACCATCATCTATCCAACAATAACTCATTCTTCCATTTCACTTGCTTTAGGGACTTTGACTCTGACAT

Spacer 1

GAAAATAAGCTTCAGCCTGCGGTCCGGTTGACAGCTAGCTCAGTCCTAGGTACTGTGCTAGCTCGCTGGGACGCCCGGGGACTACACTTACGAAACTATTGATTGCT

CTTTTATTCGAAGTCGGACGCCAGGCCAACTGTCGATCGAGTCAGGATCCATGACACGATCGAGCGACCCTGCGGGCCCCTGATGTGAATGCTTTGATAACTAACGA

HindIII

P(BBa_J23102) Linker_1SuffixPrefix

CAGCCTGCGGTCCGGccaAGAGTACACTAGCTCAGTCATCGCTGGGACGCCCGGGATCCAAGAGATTTCTACACGATTGAGCACTGTCTCAGCCTGCGGTCCGGGTT

GTCGGACGCCAGGCCggtTCTCATGTGATCGAGTCAGTAGCGACCCTGCGGGCCCTAGGTTCTCTAAAGATGTGCTAACTCGTGACAGAGTCGGACGCCAGGCCCAA

BamHI

Linker_10bs-3 SuffixPrefix Prefix

CACTGCCGTATAGGCAGTAATTTTGTTTAACTTTAAGAAGGAGATATACATATGCGTAAAGGCGAAGAACTGTTTACCGGTGTGGTTCCGATTCTGGTGGAACTGGA

GTGACGGCATATCCGTCATTAAAACAAATTGAAATTCTTCCTCTATATGTATACGCATTTCCGCTTCTTGACAAATGGCCACACCAAGGCTAAGACCACCTTGACCT

sfGFPRBSCsy4 site

CGGCGATGTTAATGGTCATAAATTCAGTGTTCGCGGCGAAGGTGAAGGCGATGCGACGAACGGCAAACTGACCCTGAAATTTATCTGCACCACGGGTAAACTGCCGG

GCCGCTACAATTACCAGTATTTAAGTCACAAGCGCCGCTTCCACTTCCGCTACGCTGCTTGCCGTTTGACTGGGACTTTAAATAGACGTGGTGCCCATTTGACGGCC

sfGFP

TCCCGTGGCCGACGCTGGTGACCACGCTGACCTATGGCGTTCAATGTTTTGCGCGTTACCCGGATCACATGAAACAGCACGACTTTTTCAAATCGGCCATGCCGGAA

AGGGCACCGGCTGCGACCACTGGTGCGACTGGATACCGCAAGTTACAAAACGCGCAATGGGCCTAGTGTACTTTGTCGTGCTGAAAAAGTTTAGCCGGTACGGCCTT

sfGFP

GGCTATGTGCAGGAACGTACGATTAGCTTTAAAGACGATGGTACGTATAAAACCCGCGCGGAAGTGAAATTCGAAGGCGATACCCTGGTTAACCGTATCGAACTGAA

CCGATACACGTCCTTGCATGCTAATCGAAATTTCTGCTACCATGCATATTTTGGGCGCGCCTTCACTTTAAGCTTCCGCTATGGGACCAATTGGCATAGCTTGACTT

sfGFP



pJ2039_N2only (7295 bp) (from 2462-3638 bp)

AGGTATCGATTTCAAAGAAGACGGCAATATTCTGGGTCATAAACTGGAATATAACTTCAATTCCCACAACGTGTACATCACCGCGGATAAACAGAAAAACGGCATTA

TCCATAGCTAAAGTTTCTTCTGCCGTTATAAGACCCAGTATTTGACCTTATATTGAAGTTAAGGGTGTTGCACATGTAGTGGCGCCTATTTGTCTTTTTGCCGTAAT

sfGFP

AAGCCAATTTCAAAATCCGCCATAATGTGGAAGATGGTAGCGTTCAGCTGGCCGACCACTATCAGCAAAACACGCCGATTGGTGATGGCCCGGTCCTGCTGCCGGAC

TTCGGTTAAAGTTTTAGGCGGTATTACACCTTCTACCATCGCAAGTCGACCGGCTGGTGATAGTCGTTTTGTGCGGCTAACCACTACCGGGCCAGGACGACGGCCTG

sfGFP

AATCACTACCTGAGTACCCAGTCCGTGCTGTCAAAAGATCCGAACGAAAAACGTGACCACATGGTCCTGCTGGAATTTGTGACGGCTGCGGGTATCACCCACGGCAT

TTAGTGATGGACTCATGGGTCAGGCACGACAGTTTTCTAGGCTTGCTTTTTGCACTGGTGTACCAGGACGACCTTAAACACTGCCGACGCCCATAGTGGGTGCCGTA

sfGFP

GGACGAACTGTATAAAATGTCCCGCCGTAATACTGACGCCATCACAATCCACAGCATCCTGGATTGGATTGAAGACTAATAATCGCTGGGACGCCCGCCTGCAGGCT

CCTGCTTGACATATTTTACAGGGCGGCATTATGACTGCGGTAGTGTTAGGTGTCGTAGGACCTAACCTAACTTCTGATTATTAGCGACCCTGCGGGCGGACGTCCGA

SbfI

MarAn20sfGFP Suffix

CGGTACCAAATTCCAGAAAAGAGGCCTCCCGAAAGGGGGGCCTTTTTTCGTTTTGGTCCTAATAGATAAAGGATAGGTCTGGTAGTGTTGTTCGTTCTCGCAGGTAA

GCCATGGTTTAAGGTCTTTTCTCCGGAGGGCTTTCCCCCCGGAAAAAAGCAAAACCAGGATTATCTATTTCCTATCCAGACCATCACAACAAGCAAGAGCGTCCATT

KpnI

L3S2P21 Terminator Spacer 2.5

ATCAATAATACTCAGCAGTTCCGTAGACTTTTCAGTGGGACAGGGTAGCGATAACAGATAGATTGTAATAAGACACAGTAGGTGCTCGTAGTTGCGTGAAGAGAACC

TAGTTATTATGAGTCGTCAAGGCATCTGAAAAGTCACCCTGTCCCATCGCTATTGTCTATCTAACATTATTCTGTGTCATCCACGAGCATCAACGCACTTCTCTTGG

Spacer 2.5

GCTCAGGAAATCCAGTCAGAAGTATTGGTAATCGTTGAAAACTCAGTCGACGCACTTACTGAAGACGTCCTATTACACTCGTCGTTGGAAACTGAAGATCAGCCTGC

CGAGTCCTTTAGGTCAGTCTTCATAACCATTAGCAACTTTTGAGTCAGCTGCGTGAATGACTTCTGCAGGATAATGTGAGCAGCAACCTTTGACTTCTAGTCGGACG

SalI AatII

Spacer 2.5 Linker_11Spa... 5

GGTCCGGGTTCACTGCCGTATAGGCAGTAATTTTGTTTAACTTTAAGAAGGAGATATACATATGAATCAGTCATTCATCTCGGACATCTTATATGCCGACATCGAAT

CCAGGCCCAAGTGACGGCATATCCGTCATTAAAACAAATTGAAATTCTTCCTCTATATGTATACTTAGTCAGTAAGTAGAGCCTGTAGAATATACGGCTGTAGCTTA

RepA70RBSCsy4 site

CGAAGGCTAAGGAACTTACAGTCAATTCCAACAATACTGTCCAGCCGGTCGCGCTTATGCGCTTAGGAGTTTTCGTTCCCAAACCTTCCAAGAGCAAAGGAGAAAGT

GCTTCCGATTCCTTGAATGTCAGTTAAGGTTGTTATGACAGGTCGGCCAGCGCGAATACGCGAATCCTCAAAAGCAAGGGTTTGGAAGGTTCTCGTTTCCTCTTTCA

RepA70

AAGGAAATTGACGCCACCAAAGCCTTCTCTCAACTGGAGATTGCTAAAGCAGAGGGCatggttagtaaaggagaagaaaataacatggcaCTGATTAAGGAGAACAT

TTCCTTTAACTGCGGTGGTTTCGGAAGAGAGTTGACCTCTAACGATTTCGTCTCCCGtaccaatcatttcctcttcttttattgtaccgtGACTAATTCCTCTTGTA

RepA70 mKate2

GCACATGAAGCTGTACATGGAGGGCACCGTGAACAACCACCACTTCAAGTGCACATCCGAGGGCGAAGGCAAGCCCTACGAGGGCACCCAGACCATGAGAATCAAGg

CGTGTACTTCGACATGTACCTCCCGTGGCACTTGTTGGTGGTGAAGTTCACGTGTAGGCTCCCGCTTCCGTTCGGGATGCTCCCGTGGGTCTGGTACTCTTAGTTCc

mKate2



pJ2039_N2only (7295 bp) (from 3639-4922 bp)

ccGTCGAGGGCGGCCCTCTCCCCTTCGCCTTCGACATCCTGGCTACCAGCTTCATGTACGGCAGCAAAACCTTCATCAACCACACCCAGGGCATCCCCGACTTCTTT

ggCAGCTCCCGCCGGGAGAGGGGAAGCGGAAGCTGTAGGACCGATGGTCGAAGTACATGCCGTCGTTTTGGAAGTAGTTGGTGTGGGTCCCGTAGGGGCTGAAGAAA

mKate2

AAGCAGTCCTTCCCTGAGGGCTTCACATGGGAGAGAGTCACCACATACGAAGACGGGGGCGTGCTGACCGCTACCCAGGACACCAGCCTCCAGGACGGCTGCCTCAT

TTCGTCAGGAAGGGACTCCCGAAGTGTACCCTCTCTCAGTGGTGTATGCTTCTGCCCCCGCACGACTGGCGATGGGTCCTGTGGTCGGAGGTCCTGCCGACGGAGTA

mKate2

CTACAACGTCAAGATCAGAGGGGTGAACTTCCCATCCAACGGCCCTGTGATGCAGAAGAAAACACTCGGCTGGGAGGCCTCCACCGAGaccCTGTACCCCGCTGACG

GATGTTGCAGTTCTAGTCTCCCCACTTGAAGGGTAGGTTGCCGGGACACTACGTCTTCTTTTGTGAGCCGACCCTCCGGAGGTGGCTCtggGACATGGGGCGACTGC

mKate2

GCGGCCTGGAAGGCAGAgcCGACATGGCCCTGAAGCTCGTGGGCGGGGGCCACCTGATCTGCAACTTGAAGACCACATACAGATCCAAGAAACCCGCTAAGAACCTC

CGCCGGACCTTCCGTCTcgGCTGTACCGGGACTTCGAGCACCCGCCCCCGGTGGACTAGACGTTGAACTTCTGGTGTATGTCTAGGTTCTTTGGGCGATTCTTGGAG

mKate2

AAGATGCCCGGCGTCTACTATGTGGACAGAAGACTGGAAAGAATCAAGGAGGCCGACAAAGAGACCTACGTCGAGCAGCACGAGGTGGCTGTGGCCAGATACTGCGA

TTCTACGGGCCGCAGATGATACACCTGTCTTCTGACCTTTCTTAGTTCCTCCGGCTGTTTCTCTGGATGCAGCTCGTCGTGCTCCACCGACACCGGTCTATGACGCT

mKate2

CCTCCCTAGCAAACTGGGGCACAgAgtctaATAATCGCTGGGACGCCCGGCGGCCGCggaaacacagAAAAAAGCCCGCACCTGACAGTGCGGGCTTTTTTTTTcga

GGAGGGATCGTTTGACCCCGTGTcTcagatTATTAGCGACCCTGCGGGCCGCCGGCGcctttgtgtcTTTTTTCGGGCGTGGACTGTCACGCCCGAAAAAAAAAgct

NotI

ECK120033737 TerminatormKate2 Suffix

ccaaaggTAGCGAACGACGAGTCACTGTTGAGGATAAATACTTTCTCTACTAGGCGCCTGTTACACAGGTCCTCAGCGGCGCGCCTTTGTCGGTGAACGCTCTCCTG

ggtttccATCGCTTGCTGCTCAGTGACAACTCCTATTTATGAAAGAGATGATCCGCGGACAATGTGTCCAGGAGTCGCCGCGCGGAAACAGCCACTTGCGAGAGGAC

AscIKasI BbvCI

Linker_8 Spa...15

AGTAGGACAAATCCGCCGGGAGCGGATTTGAACGTTGTGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACGCCCGCCATAAACTGCCAGGCATCAAACTAAGCAGAA

TCATCCTGTTTAGGCGGCCCTCGCCTAAACTTGCAACACTTCGTTGCCGGGCCTCCCACCGCCCGTCCTGCGGGCGGTATTTGACGGTCCGTAGTTTGATTCGTCTT

GGCCATCCTGACGGATGGCCTTTTTGCGTTTCAGATCTACCGGTaaaccagcaatagacataagcggctatttaacgaccctgccctgaaccgacgacaagctgacg

CCGGTAGGACTGCCTACCGGAAAAACGCAAAGTCTAGATGGCCAtttggtcgttatctgtattcgccgataaattgctgggacgggacttggctgctgttcgactgc

accgggtctccgcaagtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaattaattctta

tggcccagaggcgttcaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcgagtacttaattaagaat

gaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccga

ctttttgagtagctcgtagtttactttgacgttaaataagtatagtcctaatagttatggtataaaaactttttcggcaaagacattacttcctcttttgagtggct

KanR

ggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagt

ccgtcaaggtatcctaccgttctaggaccatagccagacgctaaggctgagcaggttgtagttatgttggataattaaaggggagcagtttttattccaatagttca

KanR



pJ2039_N2only (7295 bp) (from 4923-6206 bp)

gagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatc

ctctttagtggtactcactgctgacttaggccactcttaccgttttcaaatacgtaaagaaaggtctgaacaagttgtccggtcggtaatgcgagcagtagttttag

KanR

actcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcggtcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggc

tgagcgtagttggtttggcaataagtaagcactaacgcggactcgctctgctttatgcgccagcgacaattttcctgttaatgtttgtccttagcttacgttggccg

KanR

gcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgca

cgtccttgtgacggtcgcgtagttgttataaaagtggacttagtcctataagaagattatggaccttacgacaaaagggcccctagcgtcaccactcattggtacgt

KanR

tcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctaccttt

agtagtcctcatgcctattttacgaactaccagccttctccgtatttaaggcagtcggtcaaatcagactggtagagtagacattgtagtaaccgttgcgatggaaa

KanR

gccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaat

cggtacaaagtctttgttgagaccgcgtagcccgaagggtatgttagctatctaacagcgtggactaacgggctgtaatagcgctcgggtaaatatgggtatattta

KanR

cagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcatactcttcctttttcaatattattgaagcatttatcagggttat

gtcgtaggtacaaccttaaattagcgccggatctcgttctgcaaagggcaacttataccgagtatgagaaggaaaaagttataataacttcgtaaatagtcccaata

KanR

tgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggcatgctagcgcagaaacgtcctagaagatgccaggaggatacttagcagagaga

acagagtactcgcctatgtataaacttacataaatctttttatttgtttatccgtacgatcgcgtctttgcaggatcttctacggtcctcctatgaatcgtctctct

ColA ori

caataaggccggagcgaagccgtttttccataggctccgcccccctgacgaacatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaa

gttattccggcctcgcttcggcaaaaaggtatccgaggcggggggactgcttgtagtgctttagactgcgagtttagtcaccaccgctttgggctgtcctgatattt

ColA ori

gataccaggcgtttccccctgatggctccctcttgcgctctcctgttcccgtcctgcggcgtccgtgttgtggtggaggctttacccaaatcaccacgtcccgttcc

ctatggtccgcaaagggggactaccgagggagaacgcgagaggacaagggcaggacgccgcaggcacaacaccacctccgaaatgggtttagtggtgcagggcaagg

ColA ori

gtgtagacagttcgctccaagctgggctgtgtgcaagaaccccccgttcagcccgactgctgcgccttatccggtaactatcatcttgagtccaacccggaaagaca

cacatctgtcaagcgaggttcgacccgacacacgttcttggggggcaagtcgggctgacgacgcggaataggccattgatagtagaactcaggttgggcctttctgt

ColA ori

cgacaaaacgccactggcagcagccattggtaactgagaattagtggatttagatatcgagagtcttgaagtggtggcctaacagaggctacactgaaaggacagta

gctgttttgcggtgaccgtcgtcggtaaccattgactcttaatcacctaaatctatagctctcagaacttcaccaccggattgtctccgatgtgactttcctgtcat

ColA ori

tttggtatctgcgctccactaaagccagttaccaggttaagcagttccccaactgacttaaccttcgatcaaaccgcctccccaggcggttttttcgtttacagagc

aaaccatagacgcgaggtgatttcggtcaatggtccaattcgtcaaggggttgactgaattggaagctagtttggcggaggggtccgccaaaaaagcaaatgtctcg

ColA ori



pJ2039_N2only (7295 bp) (from 6207-7295 bp)

aggagattacgacgatcgtaaaaggatctcaagaagatcctttacggattcccgacaccatcactctagatttcagtgcaatttatctcttcaaatgtagcacctga

tcctctaatgctgctagcattttcctagagttcttctaggaaatgcctaagggctgtggtagtgagatctaaagtcacgttaaatagagaagtttacatcgtggact

ColA ori

agtcagccccatacgatataagttgtaattctcatgttagtcatgccccgcgcccaccggaaggagctgactgggttgCTCCTAgGGTCTGATTCGTTACCAATTAT

tcagtcggggtatgctatattcaacattaagagtacaatcagtacggggcgcgggtggccttcctcgactgacccaacGAGGATcCCAGACTAAGCAATGGTTAATA

GACAACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATC

CTGTTGAACTGCCGATGTAGTAAGTGAAAAAGAAGTGTTGGCCGTGCCTTGAGCGAGCCCGACCGGGGCCACGTAAAAAATTTATGGGCGCTCTTTATCTCAACTAG

araC

GTCAAAACCAACATTGCGACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTTGGTCCTCGCGCCAGCTTAAGACGCTAA

CAGTTTTGGTTGTAACGCTGGCTGCCACCGCTATCCGTAGGCCCACCACGAGTTTTCGTCGAAGCGGACCGACTATGCAACCAGGAGCGCGGTCGAATTCTGCGATT

araC

TCCCTAACTGCTGGCGGAAAAGATGTGACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGGTGATCGCTGATG

AGGGATTGACGACCGCCTTTTCTACACTGTCTGCGCTGCCGCTGTTCGTTTGTACGACACGCTGCGACCGCTATAGTTTTAACGACAGACGGTCCACTAGCGACTAC

araC

TACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAG

ATGACTGTTCGGAGCGCATGGGCTAATAGGTAGCCACCTACCTCGCTGAGCAATTAGCGAAGGTACGCGGCGTCATTGTTAACGAGTTCGTCTAAATAGCGGTCGTC

araC

CTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAA

GAGGCTTATCGCGGGAAGGGGAACGGGCCGCAATTACTAAACGGGTTTGTCCAGCGACTTTACGCCGACCACGCGAAGTAGGCCCGCTTTCTTGGGGCATAACCGTT

araC

ATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAATC

TATAACTGCCGGTCAATTCGGTAAGTACGGTCATCCGCGCGCCTGCTTTCATTTGGGTGACCACTATGGTAAGCGCTCGGAGGCCTACTGCTGGCATCACTACTTAG

araC

TCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTT

AGAGGACCGCCCTTGTCGTTTTATAGTGGGCCAGCCGTTTGTTTAAGAGCAGGGACTAAAAAGTGGTGGGGGACTGGCGCTTACCACTCTAACTCTTATATTGGAAA

araC

CATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGAT

GTAAGGGTCGCCAGCCAGCTATTTTTTTAGCTCTATTGGCAACCGGAGTTAGCCGCAATTTGGGCGGTGGTCTACCCGTAATTTGCTCATAGGGCCGTCGTCCCCTA

araC

CATTTTGCGCTTCAGCCAT

GTAAAACGCGAAGTCGGTA

araC




