





B.1.8 RecA Titration

Figure B.14 RecA Titration (XJa Autolysis)
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Appendix C. DNA Sequences

C.1 Primer Sequences

Table C.1 ex vivo Assembly Assay Primers

Primer Sequence Length

exda2 ATTTGATGCCTGGTTATTAGGCGACCACAGGTTTGCGTGC 40

exda4 GCGATCACACTCATTTTCTCCTCTTTCTCTAGTATGTGTGA 41

exdal3 GCCTGGCTCTAGTATTATTAGGCGACCACAGGTTTGCGTGC 41

exdal9 TGGTTTCTTAGAAGCTGATCCTTCAACTCAGCA 33

exda2l AGCGATCACACTCATCTAGTATTTCTCCTCTTTCTCTAGTATGTG 45

exda23 GCGATCACACTCATCTAGTATTTCTCCTCTTTCTCTAGTATGTG 44

18



Table C.2 pUN and UNS Primers
Primer Sequence Length

UNS1R GAGACGAGACGAGACAGC 18

UNS2R GCTTGGATTCTGCGTTTGT 19

UNS3R CGACCTTGATGTTTCCAGTG 20

UNS4R GACTTTGCGTGTTGTCTTACT 21

UNS5R CTCTAACGGACTTGAGTGAGG 21

UNS6R GTATGTGACCGTAGAGTATTCTTAG 25

UNS7R CGAGTAGTTCAGTAGCGGA 19

UNS8R CCAGGTGGTTGATGGGT 17

19



UNS9R CAGTGCTCTTGTGGGTC 17

UNSXR GGTGGAAGGGCTCGG 15

PGERC-BB_R AAAGCCTTGTATGCTTCTTT 20




Table C.3 Oligos and Primers used for Strain Engineering

Product
Oligo Name Sequence Purpose
Length

C*A*A*A*TTGTTTCTCAATCTGGC

CCAGTGCTGCCGCCAACGCTcaCTa Introduces Stop Codon
recA.KO NA
TTaGTTTTCGTCGATAGCCATTTTT into recA gene
ACTCCTGTCATGCCGGGTA

Amplifies entire
arabinose loci
araB_lambdaR-f CTTCGCCCGCAAAGCCGTAA 2066 including endolysin and
cat genes; Allele-

specific PCR




Targets LambdaR coding

asLambdaR-r GGTCAGTTCGAGCATAAGGC 20 sequence; Allele-

Specific PCR

Allele-specifc PCR of
endA .KO*_mut-f CCGTTATTTGTCTATTGCTGCTGA 191
endA

Allele-specific PCR of
recA.KO.v2_wt-£f TGCCGCCAACGCTTT 474
rech

Allele-specific PCR of

recA.KO.v3-r GGTTTGAACGCGGATTTGTCAG 474
recA




C.2 Plasmid Sequences

Below are Genbank formatted files of the various plasmids used

throughout the study, complete with annotations.

C.2.1pSB1C3-J00450 (RFP expression)

LOCUS PSB1C3-J00450 3139 bp ds-DNA circular

2015

DEFINITION

ACCESSION pSB1C3-J00450

VERSION pSB1C3-J00450
FEATURES Location/Qualifiers
terminator 3099..3139

/label="B0012"

terminator 3011..3139

/label="BBa B0015"

rep origin 261..875

/label="pMBl rep origin"

terminator 1042..1147

/label="T0 terminator"

RBS 2279..2290

23

22-APR-



/label="B0034"

misc feature 3106..3125

/label="B0012 Stem-loop"

misc _binding 2049..2070

/label="BioBrick prefix"

primer bind 12..33

/label="SB-prep-3P-1 primer site"

primer bind 2031..2054

/label="SB-prep 2Ea primer site"

CDS 1160..1829

/label="CmR"

CDS 2297..3002

/label="E1010"

misc feature 3114..3117

/label="B0012 Loop"

misc _binding 1..21

/label="BioBrick suffix"

misc feature 3022..3065

24



terminator

primer bind

primer bind

promoter

terminator

misc feature

ORIGIN

61

121

181

tactagtagc

ttctttaaaa

gcgctcggtce

atccacagaa

/1label="B0010 Stem-loop"

3011..3090

/label="B0010"

156..176

/label="VR primer site"

1943..1962

/label="VF2 primer site"

2071..2270

/label="R0O010"

22..93

/label="Eco His Term."

3042..3045

/label="B1010 Loop"

ggccgctgca

ccgaaaagat

gttcggctgce

tcaggggata

gtccggcaaa

tacttcgcgt

ggcgagcggt

acgcaggaaa

25

aaagggcaag gtgtcaccac

tatgcaggct tcctcgctca

atcagctcac tcaaaggcgg

gaacatgtga gcaaaaggcc

cctgcceccttt

ctgactcgct

taatacggtt

agcaaaaggc



241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

caggaaccgt

gcatcacaaa

ccaggcgttt

cggatacctg

taggtatctc

cgttcagccc

acacgactta

aggcggtgcect

atttggtatc

atccggcaaa

gcgcagaaaa

gtggaacgaa

ctagatcctt

ttggtctgac

cgttctgaac

aagcgagctc

cattaagcat

gcggcatcag

aaaaaggccg

aatcgacgct

ccccectggaa

tccgecttte

agttcggtgt

gaccgctgcg

tcgccactgg

acagagttct

tgcgctctgce

caaaccaccg

aaaggatctc

aactcacgtt

ttaaattaaa

agctcgaggc

aaatccagat

gatatcaaat

tctgccgaca

caccttgtcg

cgttgctggce

caagtcagag

gctccctegt

tccecttecggg

aggtcgttcg

ccttatccgg

cagcagccac

tgaagtggtg

tgaagccagt

ctggtagcgg

aagaagatcc

aagggatttt

aatgaagttt

ttggattctc

ggagttctga

tacgccccgce

tggaagccat

ccttgcgtat

26

gtttttccac

gtggcgaaac

gcgctctcect

aagcgtggcg

ctccaagctg

taactatcgt

tggtaacagg

gcctaactac

taccttcgga

tggttttttt

tttgatcttt

ggtcatgaga

taaatcaatc

accaataaaa

ggtcattact

cctgccactc

cacaaacggc

aatatttgcce

aggctccgcece

ccgacaggac

gttccgaccc

ctttctcata

ggctgtgtgc

cttgagtcca

attagcagag

ggctacacta

aaaagagttg

gtttgcaagc

tctacggggt

ttatcaaaaa

taaagtatat

aacgcccggce

ggatctatca

atcgcagtac

atgatgaacc

catggtgaaa

cccctgacga

tataaagata

tgccgcttac

gctcacgctg

acgaaccccc

acccggtaag

cgaggtatgt

gaagaacagt

gtagctcttg

agcagattac

ctgacgctca

ggatcttcac

atgagtaaac

ggcaaccgag

acaggagtcc

tgttgtaatt

tgaatcgcca

acgggggcga



1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

agaagttgtc

ctgagacgaa

aacacgccac

tccagagcga

tatcccatat

tcaggcgggce

tctttaaaaa

actgaaatgc

cagtgatttt

atacgcccgg

tcaactcgag

aataggcgta

gatttctgga

ggccgattca

gcaacgcaat

ttccggcectcecg

agaggagaaa

agttcgtatg

catattggcc

aaacatattc

atcttgcgaa

tgaaaacgtt

caccagctca

aagaatgtga

ggccgtaata

ctcaaaatgt

tttctccatt

tagtgatctt

tgccacctga

tcacgaggca

attcgcggcce

ttaatgcagc

taatgtgagt

tatgttgtgt

tactagatgg

gaaggttccg

acgtttaaat

tcaataaacc

tatatgtgta

tcagtttgct

ccgtctttca

ataaaggccg

tccagctgaa

tctttacgat

ttagcttcct

atttcattat

cgtctaagaa

gaatttcaga

gcttctagag

tggcacgaca

tagctcactc

ggaattgtga

cttcctccga

ttaacggtca

27

caaaactggt

ctttagggaa

gaaactgccg

catggaaaac

ttgccatacg

gataaaactt

cggtctggtt

gccattggga

tagctcctga

ggtgaaagtt

accattatta

taaaaaaaat

caatacgcaa

ggtttcccga

attaggcacc

gcggataaca

agacgttatc

cgagttcgaa

gaaactcacc

ataggccagg

gaaatcgtcg

ggtgtaacaa

aaattccgga

gtgcttattt

ataggtacat

tatatcaacg

aaatctcgat

ggaacctctt

tcatgacatt

ccttagcttt

accgcctctce

ctggaaagcg

ccaggcttta

atttcacaca

aaagagttca

atcgaaggtg

cagggattgg

ttttcaccgt

tggtattcac

gggtgaacac

tgagcattca

ttctttacgg

tgagcaactg

gtggtatatc

aactcaaaaa

acgtgcccga

aacctataaa

cgctaaggat

cccgcecgegtt

ggcagtgagce

cactttatgce

tactagagaa

tgcgtttcaa

aaggtgaagg



//

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

tcgtccgtac

gttcgcttgg

cccggctgac

tgttatgaac

cggtgagttc

tatgcagaaa

tgctctgaaa

tgaagttaaa

cgacatcaaa

acgtgctgaa

gctactagag

tttatctgtt

gggcctttcet

gaaggtaccc

gacatcctgt

atcccggact

ttcgaagacg

atctacaaag

aaaaccatgg

ggtgaaatca

accacctaca

ctggacatca

ggtcgtcact

ccaggcatca

gtttgtcggt

gcgtttata

agaccgctaa

ccccgcecagtt

acctgaaact

gtggtgttgt

ttaaactgcg

gttgggaagc

aaatgcgtct

tggctaaaaa

cctcccacaa

ccaccggtgce

aataaaacga

gaacgctctc

28

actgaaagtt

ccagtacggt

gtccttccecg

taccgttacc

tggtaccaac

ttccaccgaa

gaaactgaaa

accggttcag

cgaagactac

ttaataacgc

aaggctcagt

tactagagtc

accaaaggtg

tccaaagctt

gaaggtttca

caggactcct

ttccecgtcecg

cgtatgtacc

gacggtggtc

ctgccgggtyg

accatcgttg

tgatagtgct

cgaaagactg

acactggctc

gtccgctgcece

acgttaaaca

aatgggaacg

ccctgcaaga

acggtccggt

CcCggaagacgg

actacgacgc

cttacaaaac

aacagtacga

agtgtagatc

ggcctttcgt

accttcgggt



C.2.2 pSB1C3-K592009 (Contains BCP Coding Sequence)

LOCUS PSB1C3-K592009 2739 bp ds-DNA circular 27-JUN-
2015
DEFINITION
COMMENT ApEinfo:methylated:1
FEATURES Location/Qualifiers
misc _binding 670..690

/label="BioBrick suffix"

primer bind 825..845

/label="VR primer site"

CDs 1..669

/label="amilCP"

terminator 691..762

/label="Eco His Term."

primer bind 2700..2723

/label="SB-prep 2Ea primer site"

rep origin 930..1544

/label="pMBl rep origin"

primer bind 2612..2631

29



/label="VF2 primer site"
2640..2666

primer bind

/label="pSBamil rev"

CDS 1829..24098
/label="CmR"
terminator 1711..1816

/label="T0 terminator"
misc _binding 2718..2739
/label="BioBrick prefix"
primer bind 81..102

/label="pSBamil for"
primer bind 681..702

/label="SB-prep-3P-1 primer site"

ORIGIN

61

121

181

atgagtgtga

cactactttg

aagctcactg

tgtcagtacg

tcgctaaaca

aggtcgaagg

tcaccaaggg

gaagcatacc

aatgacctac

cgatggaaaa

cggacctctg

attcaccaag

30

aaggtttata

ggtaagccct

ccatttgctt

taccctgaag

tgtcaggcac

acgaggggga

gggatatttt

acatccctga

ggtcaatgga

gcagacggta

atcaccacag

ctatgtaaag



241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

cagtcattcc

tgtactgtca

tctggtttga

cccaacactg

ctgaagttag

aagcctgtga

aacaaggatt

gcctaataat

ctgccctttt

tgactcgctg

aatacggtta

gcaaaaggcc

ccctgacgag

ataaagatac

gccgcttacc

ctcacgctgt

cgaacccccecce

cccggtaaga

cggagggcta

gcaatgattc

actttcctcc

agcgtctctt

aaggaggcgg

agatgccagg

acacttcggt

actagtagcg

tctttaaaac

cgctcggtcg

tccacagaat

aggaaccgta

catcacaaaa

caggcgtttc

ggatacctgt

aggtatctca

gttcagcccg

cacgacttat

tacatgggag

cagcatccaa

caatggacct

tgcacgagat

tcactatttg

gtatcactat

tgagcagtgt

gccgctgcag

cgaaaagatt

ttcggctgcg

caggggataa

aaaaggccgc

atcgacgctc

cccctggaag

ccgcctttet

gttcggtgta

accgctgcegce

cgccactggce

31

aggatcatga

ggcaactgtt

gtcatgcaga

ggaatgctgc

tgtgaattta

gttgaccgca

gaaatttcca

tccggcaaaa

acttcgcgtt

gcgagcggta

cgcaggaaag

gttgctggcg

aagtcagagg

ctccctcegtg

cccttcecggga

ggtcgttcgce

cttatccggt

agcagccact

actttgaaga

tcatctacca

agaagacaca

taggaaacaa

aaactactta

aactggatgt

ttgcacgcaa

aagggcaagg

atgcaggctt

tcagctcact

aacatgtgag

tttttccaca

tggcgaaacc

cgctctcctg

agcgtggcgce

tccaagctgg

aactatcgtc

ggtaacagga

tggtgcagtg

tgtcaagttc

gggctgggaa

ctttatggct

caaggcaaag

aaccaatcac

acctgtggtc

tgtcaccacc

cctcgctcac

caaaggcggt

caaaaggcca

ggctccgcecce

cgacaggact

ttccgaccct

tttctcatag

gctgtgtgca

ttgagtccaa

ttagcagagc



1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

gaggtatgta

aagaacagta

tagctcttga

gcagattacg

tgacgctcag

gatcttcacc

tgagtaaact

gcaaccgagc

caggagtcca

gttgtaattc

gaatcgccag

c¢gggggcgaa

agggattggc

tttcaccgta

ggtattcact

ggtgaacact

gagcattcat

tctttacggt

ggcggtgcta

tttggtatct

tccggcaaac

cgcagaaaaa

tggaacgaaa

tagatccttt

tggtctgaca

gttctgaaca

agcgagctcg

attaagcatt

cggcatcagc

gaagttgtcc

tgagacgaaa

acacgccaca

ccagagcgat

atcccatatc

caggcgggca

ctttaaaaag

cagagttctt

gcgctctgcet

aaaccaccge

aaggatctca

actcacgtta

taaattaaaa

gctcgaggct

aatccagatg

atatcaaatt

ctgccgacat

accttgtcgc

atattggcca

aacatattct

tcttgcgaat

gaaaacgttt

accagctcac

agaatgtgaa

gccgtaatat

32

gaagtggtgg

gaagccagtt

tggtagcggt

agaagatcct

agggattttg

atgaagtttt

tggattctca

gagttctgag

acgccccgcec

ggaagccatc

cttgcgtata

cgtttaaatc

caataaaccc

atatgtgtag

cagtttgctc

cgtctttcat

taaaggccgg

ccagctgaac

cctaactacg

accttcggaa

ggtttttttg

ttgatctttt

gtcatgagat

aaatcaatct

ccaataaaaa

gtcattactg

ctgccactca

acaaacggca

atatttgccc

aaaactggtg

tttagggaaa

aaactgccgg

atggaaaacg

tgccatacga

ataaaacttg

ggtctggtta

gctacactag

aaagagttgg

tttgcaagca

ctacggggtc

tatcaaaaag

aaagtatata

acgcccggceg

gatctatcaa

tcgcagtact

tgatgaacct

atggtgaaaa

aaactcaccc

taggccaggt

aaatcgtcgt

gtgtaacaag

aattccggat

tgcttatttt

taggtacatt



//

2401

2461

2521

2581

2641

2701

gagcaactga

tggtatatcc

actcaaaaaa

cgtgcccgat

acctataaaa

gctaaggatg

ctgaaatgcc

agtgattttt

tacgcccggt

caactcgagt

ataggcgtat

atttctggaa

tcaaaatgtt

ttctccattt

agtgatctta

gccacctgac

cacgaggcag

ttcgcggcecg

33

ctttacgatg

tagcttcctt

tttcattatg

gtctaagaaa

aatttcagat

cttctagag

ccattgggat

agctcctgaa

gtgaaagttg

ccattattat

aaaaaaaatc

atatcaacgg

aatctcgata

gaacctctta

catgacatta

cttagctttc



C.2.3 pSB1K3-J00450 (RFP expression with Kanamycin Resistance)

LOCUS PSB1K3-J04450 3273 bp ds-DNA circular 21-APR-
2015
DEFINITION
FEATURES Location/Qualifiers
stem loop 30..64

/label="Stem loop"

CDS 2431..3136

/label="E1010"

misc feature 3240..3259

/label="B0012 Stem-loop"

primer bind complement (157..176)

/label="Verification reverse (VR) primer binding site"

gene 2205..3273

/label="BBa_ J04450"

misc feature 1..21

/label="DNA: BioBrick suffix"

misc feature 2183..2204

34



/label="Biobrick Prefix Standard (RFC10)"

terminator 3233..3273

/label="B0012"

misc difference complement (1880..1880)

/label="Silent Mut: G->C mutation to remove XhoI site"

terminator 3145..3224

/label="B0010"

promoter 2205..2404

/label="R0O010"

primer bind 2067..2086

/label="Verification forward (VF2) primer binding site"

terminator 3145..3273

/label="BBa B0015"

misc feature 3248..3251

/label="B0012 Loop"

stem loop 22..93

/label="E. coli his operon terminator"

misc feature complement (2017..2060)

35



/label="repeat region misc"

misc feature 3156..3199

/1label="B0010 Stem-loop"

RBS 2413..2424

/label="B0034"

misc feature complement (261..875)

/label="rep (pMBl) misc"

misc feature 3176..3179

/label="B1010 Loop"

misc feature 276..276

/label="0ORI misc"

stem loop complement (2143..2146)

/label="end of terminator"

stem loop complement (2156..2175)

/label="Stem loop"

misc feature 1..21

/label="Biobrick Suffix (RFC10)"

CDS complement (1097..1912)

36



ORIGIN

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

tactagtagc

ttctttaaaa

gcgctcggtce

atccacagaa

caggaaccgt

gcatcacaaa

ccaggcgttt

cggatacctg

taggtatctc

cgttcagccc

acacgactta

aggcggtgcect

atttggtatc

atccggcaaa

gcgcagaaaa

gtggaacgaa

/label="Kanamycin resistance marker CDS"

ggccgctgca

ccgaaaagat

gttcggctgce

tcaggggata

aaaaaggccg

aatcgacgct

ccccecctggaa

tccgecttte

agttcggtgt

gaccgctgcg

tcgccactgg

acagagttct

tgcgctctgce

caaaccaccg

aaaggatctc

aactcacgtt

gtccggcaaa

tacttcgcgt

ggcgagcggt

acgcaggaaa

cgttgctggce

caagtcagag

gctccctegt

tccecttecggg

aggtcgttcg

ccttatccgg

cagcagccac

tgaagtggtg

tgaagccagt

ctggtagcgg

aagaagatcc

aagggatttt

37

aaagggcaag

tatgcaggct

atcagctcac

gaacatgtga

gtttttccac

gtggcgaaac

gcgctctcect

aagcgtggcg

ctccaagctg

taactatcgt

tggtaacagg

gcctaactac

taccttcgga

tggttttttt

tttgatcttt

ggtcatgaga

gtgtcaccac

tcctcgcectcea

tcaaaggcgg

gcaaaaggcc

aggctccgcece

ccgacaggac

gttccgaccc

ctttctcata

ggctgtgtgc

cttgagtcca

attagcagag

ggctacacta

aaaagagttg

gtttgcaagc

tctacggggt

ttatcaaaaa

cctgcceccttt

ctgactcgct

taatacggtt

agcaaaaggc

cccctgacga

tataaagata

tgccgcttac

gctcacgctg

acgaaccccc

acccggtaag

cgaggtatgt

gaagaacagt

gtagctcttg

agcagattac

ctgacgctca

ggatcttcac



961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

ctagatcctt

ttggtctgac

ttaaccaatt

tcaggattat

ccgaggcagt

acatcaatac

ccatgagtga

tgttcaacag

ttcattcgtg

caaacaggaa

cctgaatcag

agtaaccatg

tccgtcagcece

ccatgtttca

cctgattgcc

gaatttaatc

gtattactgt

gcaatgtaac

ttaaattaaa

agctcgagtc

ctgattagaa

caataccata

tccataggat

aacctattaa

cgactgaatc

gccagccatt

attgcgcctg

tcgaatgcaa

gatattcttc

catcatcagg

agtttagtct

gaaacaactc

cgacattatc

gcggcctgga

ttatgtaagc

atcagagatt

aatgaagttt

ccgtcaagtc

aaactcatcg

tttttgaaaa

ggcaagatcc

tttcceccteg

cggtgagaat

acgctcgtca

agcgagacga

ccggcgcagg

taatacctgg

agtacggata

gaccatctca

tggcgcatcg

gcgagcccat

gcaagacgtt

agacagtttt

ttgagacaca

38

taaatcaatc

agcgtaatgce

agcatcaaat

agccgtttcet

tggtatcggt

tcaaaaataa

ggcaaaagct

tcaaaatcac

aatacgcgat

aacactgcca

aatgctgttt

aaatgcttga

tctgtaacat

ggcttcccat

ttatacccat

tccecgttgaa

attgttcatg

acgtggcttt

taaagtatat

tctgccagtg

gaaactgcaa

gtaatgaagg

ctgcgattcc

ggttatcaag

tatgcatttc

tcgcatcaac

cgctgttaaa

gcgcatcaac

tccecggggat

tggtcggaag

cattggcaac

acaatcgata

ataaatcagc

tatggctcat

atgatatatt

gttgaataaa

atgagtaaac

ttacaaccaa

tttattcata

agaaaactca

gactcgtcca

tgagaaatca

tttccagact

caaaccgtta

aggacaatta

aatattttca

cgcagtggtg

aggcataaat

gctacctttg

gattgtcgca

atccatgttg

aacacccctt

tttatcttgt

tcgaactttt



2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

gctgagttga

cattaaccta

ctttcgctaa

tctcecececgeg

agcgggcagt

tttacacttt

cacatactag

ttcatgcgtt

ggtgaaggtg

ggtggtccgce

gcttacgtta

ttcaaatggg

tccteecctge

tccgacggtce

tacccggaag

ggtcactacg

ggtgcttaca

gttgaacagt

aggatcagct

taaaaatagg

ggatgatttc

cgttggccga

gagcgcaacg

atgcttccgg

agaaagagga

tcaaagttcg

aaggtcgtcc

tgccgttcgce

aacacccggc

aacgtgttat

aagacggtga

cggttatgca

acggtgctct

acgctgaagt

aaaccgacat

acgaacgtgc

cgagtgccac

cgtatcacga

tggaattcgc

ttcattaatg

caattaatgt

ctcgtatgtt

gaaatactag

tatggaaggt

gtacgaaggt

ttgggacatc

tgacatcccg

gaacttcgaa

gttcatctac

gaaaaaaacc

gaaaggtgaa

taaaaccacc

caaactggac

tgaaggtcgt

39

ctgacgtcta

ggcagaattt

ggccgcttcet

cagctggcac

gagttagctc

gtgtggaatt

atggcttcct

tccgttaacg

acccagaccg

ctgtccccge

gactacctga

gacggtggtg

aaagttaaac

atgggttggg

atcaaaatgc

tacatggcta

atcacctccc

cactccaccg

agaaaccatt

cagataaaaa

agagcaatac

gacaggtttc

actcattagg

gtgagcggat

ccgaagacgt

gtcacgagtt

ctaaactgaa

agttccagta

aactgtcctt

ttgttaccgt

tgcgtggtac

aagcttccac

gtctgaaact

aaaaaccggt

acaacgaaga

gtgcttaata

attatcatga

aaatccttag

gcaaaccgcc

ccgactggaa

caccccaggc

aacaatttca

tatcaaagag

cgaaatcgaa

agttaccaaa

cggttccaaa

cccggaaggt

tacccaggac

caacttcccg

cgaacgtatg

gaaagacggt

tcagctgccg

ctacaccatc

acgctgatag



//

3121 tgctagtgta gatcgctact agagccaggc atcaaataaa acgaaaggct cagtcgaaag

3181 actgggcctt tcgttttatc tgttgtttgt cggtgaacgc tctctactag agtcacactg

3241 gctcaccttc gggtgggcct ttctgcgttt ata

40



C.2.4 Circular Assembly Product (in Kanamycin Backbone)

LOCUS PSB1K3-J04450 3273 bp ds-DNA
2015

DEFINITION

FEATURES Location/Qualifiers

stem loop

CDS

misc feature

primer bind

gene

misc feature

misc feature

30..64

/label="Stem loop"

2431..3136

/label="E1010"

3240..3259

/label="B0012 Stem-loop"

complement (157..176)

/label="Verification reverse (VR)

2205..3273

/label="BBa J04450"

/label="DNA: BioBrick suffix"

2183..2204

/label="Biobrick Prefix Standard

41

circular 21-APR-

primer binding site"

(RFC10) "



terminator

misc difference

terminator

promoter

primer bind

terminator

misc feature

stem loop

misc feature

3233..3273

/label="B0012"

complement (1880..1880)

/label="Silent Mut: G->C mutation to remove XhoI site"

3145..3224

/label="B0010"

2205..2404

/label="R0O010"

2067..2086

/label="Verification forward

3145..3273

/label="BBa B0015"

3248..3251

/label="B0012 Loop"

22..93

(VE2)

primer binding site"

/label="E. coli his operon terminator"

complement (2017..2060)

/label="repeat region misc"

42



misc feature

RBS

misc feature

misc feature

misc feature

stem loop

stem loop

misc feature

CDS

3156..3199

/1label="B0010 Stem-loop"

2413..2424

/label="B0034"

complement (261..875)

/label="rep (pMBl) misc"

3176..3179

/label="B1010 Loop"

276..276

/label="0ORI misc"

complement (2143..2146)

/label="end of terminator"

complement (2156..2175)

/label="Stem loop"

/label="Biobrick Suffix (RFC10)"

complement (1097..1912)

/label="Kanamycin resistance marker CDS"

43



ORIGIN

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

tactagtagc

ttctttaaaa

gcgctcggtce

atccacagaa

caggaaccgt

gcatcacaaa

ccaggcgttt

cggatacctg

taggtatctc

cgttcagccc

acacgactta

aggcggtgcect

atttggtatc

atccggcaaa

gcgcagaaaa

gtggaacgaa

ctagatcctt

ggccgctgca

ccgaaaagat

gttcggctgce

tcaggggata

aaaaaggccg

aatcgacgct

ccccecctggaa

tccgecttte

agttcggtgt

gaccgctgcg

tcgccactgg

acagagttct

tgcgctctgce

caaaccaccg

aaaggatctc

aactcacgtt

ttaaattaaa

gtccggcaaa

tacttcgcgt

ggcgagcggt

acgcaggaaa

cgttgctggce

caagtcagag

gctccctegt

tccecttecggg

aggtcgttcg

ccttatccgg

cagcagccac

tgaagtggtg

tgaagccagt

ctggtagcgg

aagaagatcc

aagggatttt

aatgaagttt

44

aaagggcaag

tatgcaggct

atcagctcac

gaacatgtga

gtttttccac

gtggcgaaac

gcgctctcect

aagcgtggcg

ctccaagctg

taactatcgt

tggtaacagg

gcctaactac

taccttcgga

tggttttttt

tttgatcttt

ggtcatgaga

taaatcaatc

gtgtcaccac

tcctcgcectcea

tcaaaggcgg

gcaaaaggcc

aggctccgcece

ccgacaggac

gttccgaccc

ctttctcata

ggctgtgtgc

cttgagtcca

attagcagag

ggctacacta

aaaagagttg

gtttgcaagc

tctacggggt

ttatcaaaaa

taaagtatat

cctgcceccttt

ctgactcgct

taatacggtt

agcaaaaggc

cccctgacga

tataaagata

tgccgcttac

gctcacgctg

acgaaccccc

acccggtaag

cgaggtatgt

gaagaacagt

gtagctcttg

agcagattac

ctgacgctca

ggatcttcac

atgagtaaac



1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

ttggtctgac

ttaaccaatt

tcaggattat

ccgaggcagt

acatcaatac

ccatgagtga

tgttcaacag

ttcattcgtg

caaacaggaa

cctgaatcag

agtaaccatg

tccgtcagcece

ccatgtttca

cctgattgcce

gaatttaatc

gtattactgt

gcaatgtaac

gctgagttga

agctcgagtc

ctgattagaa

caataccata

tccataggat

aacctattaa

cgactgaatc

gccagccatt

attgcgcctg

tcgaatgcaa

gatattcttc

catcatcagg

agtttagtct

gaaacaactc

cgacattatc

gcggcctgga

ttatgtaagc

atcagagatt

aggatcagct

ccgtcaagtc

aaactcatcg

tttttgaaaa

ggcaagatcc

tttcceccecteg

cggtgagaat

acgctcgtca

agcgagacga

ccggcgcagg

taatacctgg

agtacggata

gaccatctca

tggcgcatcg

gcgagcccat

gcaagacgtt

agacagtttt

ttgagacaca

cgagtgccac

45

agcgtaatgce

agcatcaaat

agccgtttcet

tggtatcggt

tcaaaaataa

ggcaaaagct

tcaaaatcac

aatacgcgat

aacactgcca

aatgctgttt

aaatgcttga

tctgtaacat

ggcttcccat

ttatacccat

tccecgttgaa

attgttcatg

acgtggcttt

ctgacgtcta

tctgccagtg

gaaactgcaa

gtaatgaagg

ctgcgattcc

ggttatcaag

tatgcatttc

tcgcatcaac

cgctgttaaa

gcgcatcaac

tccecggggat

tggtcggaag

cattggcaac

acaatcgata

ataaatcagc

tatggctcat

atgatatatt

gttgaataaa

agaaaccatt

ttacaaccaa

tttattcata

agaaaactca

gactcgtcca

tgagaaatca

tttccagact

caaaccgtta

aggacaatta

aatattttca

cgcagtggtg

aggcataaat

gctacctttg

gattgtcgca

atccatgttg

aacacccctt

tttatcttgt

tcgaactttt

attatcatga



2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

cattaaccta

ctttcgctaa

tctcecececgeg

agcgggcagt

tttacacttt

cacatactag

ttcatgcgtt

ggtgaaggtg

ggtggtccgce

gcttacgtta

ttcaaatggg

tccteecctge

tccgacggtce

tacccggaag

ggtcactacg

ggtgcttaca

gttgaacagt

tgctagtgta

taaaaatagg

ggatgatttc

cgttggccga

gagcgcaacg

atgcttccgg

agaaagagga

tcaaagttcg

aaggtcgtcc

tgccgttcgce

aacacccggc

aacgtgttat

aagacggtga

cggttatgca

acggtgctct

acgctgaagt

aaaccgacat

acgaacgtgc

gatcgctact

cgtatcacga

tggaattcgc

ttcattaatg

caattaatgt

ctcgtatgtt

gaaatactag

tatggaaggt

gtacgaaggt

ttgggacatc

tgacatcccg

gaacttcgaa

gttcatctac

gaaaaaaacc

gaaaggtgaa

taaaaccacc

caaactggac

tgaaggtcgt

agagccaggc

46

ggcagaattt

ggccgcttcet

cagctggcac

gagttagctc

gtgtggaatt

atggcttcct

tccgttaacg

acccagaccg

ctgtccccge

gactacctga

gacggtggtg

aaagttaaac

atgggttggg

atcaaaatgc

tacatggcta

atcacctccc

cactccaccg

atcaaataaa

cagataaaaa

agagcaatac

gacaggtttc

actcattagg

gtgagcggat

ccgaagacgt

gtcacgagtt

ctaaactgaa

agttccagta

aactgtcctt

ttgttaccgt

tgcgtggtac

aagcttccac

gtctgaaact

aaaaaccggt

acaacgaaga

gtgcttaata

acgaaaggct

aaatccttag

gcaaaccgcc

ccgactggaa

caccccaggc

aacaatttca

tatcaaagag

cgaaatcgaa

agttaccaaa

cggttccaaa

cccggaaggt

tacccaggac

caacttcccg

cgaacgtatg

gaaagacggt

tcagctgccg

ctacaccatc

acgctgatag

cagtcgaaag



//

3181 actgggcctt tcgttttatc tgttgtttgt cggtgaacgc tctctactag agtcacactg

3241 gctcaccttc gggtgggcct ttctgcgttt ata

47



C.2.5 2-way Linear Product

LOCUS 2-Way Linear Product 1050 bp ds-DNA
2015

DEFINITION

FEATURES Location/Qualifiers

misc feature

misc feature

misc feature

misc feature

misc feature

promoter

primer bind

120..141

/label="Biobrick Prefix Standard

/label="exda22 5'overhang"

1..381

/label="2WL-Promoter"

354..1049

/label="2WL-BCP"

354..381

/label="2WL-overlap"

142..341

/label="R0O010"

448..469

48

linear

(RFC10) "

27-JUN-



stem loop

CDS

misc feature

stem loop

misc feature

RBS

ORIGIN

61

121

181

TGAAGGATCA

atcacgaggc

aattcgcggce

attaatgcag

/label="pSBamil for"

complement (80.

.83)

/label="end of terminator"

368..1036

/label="amilCP"

354..365

/label="exdal2 5'overhang"

complement (93..112)

/label="Stem loop"

complement (371..381)

/label="exda23 5'overhang"

350..361

/label="B0034"

GCTTCTAAGA

agaatttcag

cgcttctaga

ctggcacgac

AACCATTATT

ataaaaaaaa

gcaatacgca

aggtttcccg

49

ATCATGACAT

tccttagett

aaccgcctcect

actggaaagc

TAACCtataa

tcgctaagga

ccccgcegegt

gggcagtgag

aaataggcgt

tgatttctgg

tggccgattce

cgcaacgcaa



//

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

ttaatgtgag

gtatgttgtg

ATACTAGATG

caatggacac

gacggtaaag

accacagtgt

tgtaaagcag

tgcagtgtgt

caagttctct

ctgggaaccc

tatggctctg

ggcaaagaag

caatcacaac

TGTGGTCGCC

ttagctcact

tggaattgtg

AGTGTGATCG

tactttgagg

ctcactgtca

cagtacggaa

tcattcccgg

actgtcagca

ggtttgaact

aacactgagc

aagttagaag

cctgtgaaga

aaggattaca

TAATAATACT

cattaggcac

agcggataac

CTAAACAAAT

tcgaaggcga

CcCcaagggcgg

gcataccatt

agggctatac

atgattccag

ttcctcccaa

gtctctttgce

gaggcggtca

tgccagggta

cttcggttga

AGAGCCAGGC

50

cccaggcettt

aatttcaCAC

GACCTACAAG

tggaaaaggt

acctctgcca

caccaagtac

atgggagagg

catccaaggc

tggacctgtc

acgagatgga

ctatttgtgt

tcactatgtt

gcagtgtgaa

acactttatg

ATACTAGAGA

Gtttatatgt

aagccctacg

tttgcttggg

cctgaagaca

atcatgaact

aactgtttca

atgcagaaga

atgctgctag

gaatttaaaa

gaccgcaaac

atttccattG

cttccggcetce

AAGAGGAGAA

caggcacggt

agggggagca

atattttatc

tccctgacta

ttgaagatgg

tctaccatgt

agacacaggg

gaaacaactt

ctacttacaa

tggatgtaac

CACGCAAACC



C.2.6 pUN Plasmid

LOCUS T5-323100-modBCP-GERC 4348 bp ds-DNA circular 10-FEB-
2015
DEFINITION
FEATURES Location/Qualifiers
terminator complement (1813..1866)

/label="putative terminator"

misc_ RNA 244, .250

/label="cleaved 5'UTR"

promoter complement (3771..3799)

/label="AmpR promoter"

misc feature 1275..1314

/label="UNS9"

promoter 383..417

/label="J23100 (strong promoter)"

terminator 3910..4067

/label="rrnB terminator"

misc feature 2086..2915

51



terminator

misc _binding

misc _binding

terminator

misc feature

primer bind

misc feature

terminator

CDS

/label="pl5A origin"

complement (4255..4295)

/label="Sal2 terminator"

2754..2765

/label="Bsp24I site"

1907..1912
/label=""
4182..4226

/label="RNAI terminator"

244, .318

/label="RiboJ"

119..158

/label="UNS7"

complement (1125..1164)

/label="UNS5"

complement (1441..1483)

/label="1L17 terminator"

complement (2920..3729)

52



terminator

terminator

misc feature

enhancer

misc feature

misc feature

promoter

CDS

ORIGIN

/label="KanR"

1328..1381

/label="R2-17

41..118

/label="B0055

319.

.358

/label="UNS6"

359..382

terminator"

Terminator

/label="Full UP Element"

204..243

/label="UNS4"

/label="UNSX"

159..203

/label="T5 promoter"

456..1124

(NCBI:AY643800)"

/label="modified amilCP CDS"

53



61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

ccaggataca

cccgtgcecga

agacgctggc

GTGAGCGGAT

gtcagctgtc

acaaataatt

AAAATTTTTT

ATCCAATCGC

CCTACAAGGT

GAAAAGGTAA

CTCTGCCATT

CCAAGTACCC

GGGAGAGGAT

TCCAAGGCAA

GACCTGTCAT

GAGATGGAAT

ATTTGTGTGA

ACTATGTTGA

tagattacca

agaaaggccc

tctgacattt

AACAATTATA

accggatgtg

ttgtttaaCT

TAAAAAAAARA

CACTCAAATA

TTATATGTCA

GCCCTACGAG

TGCTTGGGAT

TGAAGACATC

CATGAACTTT

CTGTTTCATC

GCAGAAGAAG

GCTGCTAGGA

ATTTAAAACT

CCGCAAACTG

caactccgag

acccgtgaag

ccgctactga

ATActgacct

ctttccggtc

CGTTCGCTGC

ACTTTACAGC

AGGAGCACGT

GGCACGGTCA

GGGGAGCAGA

ATTTTATCAC

CCTGACTATG

GAAGATGGTG

TACCATGTCA

ACACAGGGCT

AACAACTTTA

ACTTACAAGG

GATGTAACCA

54

cccttceccacce

gtgagccagt

actactcgTC

cctgccagca

tgatgagtcc

CACCTAAGAA

TAGCTCAGTC

AAACAATGAG

ATGGACACTA

CGGTAAAGCT

CACAGTGTCA

TAAAGCAGTC

CAGTGTGTAC

AGTTCTCTGG

GGGAACCCAA

TGGCTCTGAA

CAAAGAAGCC

ATCACAACAA

aaggaatatt

gagttgattg

ATAAAAAATT

atagtaagac

gtgaggacga

TACTCTACGG

CTAGGTATTA

CGTTATCGCT

CTTTGAGGTC

CACTGTCACC

GTACGGAAGC

ATTCCCGGAG

TGTCAGCAAT

TTTGAACTTT

CACTGAGCGT

GTTAGAAGGA

TGTGAAGATG

GGATTACACT

cagcaatttg

ctacgtaaca

TATTTGCTTT

aacacgcaaa

aacagcctct

TCACATACGG

TGCTAGCTAC

AAACAAATGA

GAAGGCGATG

AAGGGCGGAC

ATACCATTCA

GGCTATACAT

GATTCCAGCA

CCTCCCAATG

CTCTTTGCAC

GGCGGTCACT

CCAGGGTATC

TCGGTTGAGC



1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

AGTGTGAAAT

TGAGGTTGTA

GGGGGGCCTT

CCTTCAATAA

aggacacggt

ggagagggaa

aagcaacgta

ctacaatagc

gaataggaac

ataaatactg

attttgatat

ctttaacaaa

attataggtg

ctcatttata

ttctgacaaa

tacgttattt

ccctactctc

atactggctt

TTCCATTGCA

AAGGGAGTTG

TTTTCGTTTT

TTGGGTTCCT

taatactagg

gtcatgaaaa

aaaaaacccg

tgtccttaat

ttctataggg

ataacatctt

caaaaactga

ctagaaatat

ttcatcaatc

aggttaaata

tgctctttcce

gcggattaac

gccgctgegce

actatgttgg

CGCAAACCTG

GCTCCTCGGT

GGTCCGGGAG

TATCATCTGG

cctgctggcet

aactaacctt

ccccggcecggg

taatctagaa

agtcgaataa

atagtttgta

ttttcececttt

tgtatataca

gaaaaagcaa

attctcatat

ctaaactccc

gattactcgt

tcggtcgttce

cactgatgag

55

TGGTCGCCTA

ACCAAATTCC

ACCAGAAACA

CGAATCGGAC

ggtaatcgcc

tgaaattcga

tttttttata

aaatgaaggg

gggcgacaca

ttatattttg

attattttcg

aaaaatcata

cgtatcttat

atcaagcaaa

cccataaaaa

tatcagaacc

ggctgcggga

ggtgtcagtg

ATAACTCTAA

AGAAAAGAGG

AAAAAAGGCC

CCACAAGAGC

agcaggcctt

tctccaccac

cccgtagtat

aagttcctat

aaaggtattc

tattatcgtt

agatttattt

aataatagat

ttaaagtgcg

gtgacaggcg

aacccgccga

gcccaggatg

cctcagcgcet

aagtgcttca

CGGACTTGAG

CCTCCCGAAA

GCGTTAGCGG

ACTGtcgaga

tttatttggg

atcagctctg

ccccacttat

actttctaga

taaatgcata

gacatgtata

tcttaattct

gaatagttta

ttgctttttt

cccttaaata

agcgggtttt

cctggcagtt

agcggagtgt

tgtggcagga



2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

gaaaaaaggc

cgctcactga

ggggcggaga

ggcaaagccg

aaatcagtgg

ctccctegtg

gccgcecgtttg

tggactgtat

gtcttgagtc

gatttagagg

tttggtgact

accttcgaaa

agaccaaaac

caaatgaaac

tttctgtaat

tcggtctgcg

aataaggtta

aagtttatgc

tgcaccggtg

ctcgctacgce

tttcctggaa

tttttccata

tggcgaaacc

cgctctcctg

tctcattcca

gcacgaaccc

caacccggaa

agttagtctt

gcgctcctcecce

aaccgccctg

gatctcaaga

tgcaatttat

gaaggagaaa

attccgactc

tcaagtgaga

atttctttcc

cgtcagcaga

tcggtcgttce

gatgccagga

ggctccgcecce

cgacaggact

ttcctgectt

cgcctgacac

cccgttcagt

agacatgcaa

gaagtcatgc

aagccagtta

caaggcggtt

agatcatctt

tcatatcagg

actcaccgag

gtccaacatc

aatcaccatg

agacttgttc

56

atatgtgata

gactgcggcg

agatacttaa

ccctgacaag

ataaagatac

tcggtttacc

tcagttccgg

ccgaccgctg

aagcaccact

gccggttaag

cctcggttca

ttttcgtttt

attaagcttt

attatcaata

gcagttccat

aatacaacct

agtgacgact

aacaggccag

caggatatat

agcggaaatg

cagggaagtg

catcacgaaa

caggcgtttc

ggtgtcattc

gtaggcagtt

cgccttatcc

ggcagcagcc

gctaaactga

aagagttggt

cagagcaaga

tagaaaaact

ccatattttt

aggatggcaa

attaatttcc

gaatccggtg

ccattacgct

tccgecttect

gcttacgaac

agagggccgece

tctgacgctce

cccctggcegg

cgctgttatg

cgctccaagce

ggtaactatc

actggtaatt

aaggacaagt

agctcagaga

gattacgcgc

catcgagcat

gaaaaagccg

gatcctggta

cctcgtcaaa

agaatggcaa

cgtcatcaaa



3241

3301

3361

3421

3481

3541

3601

3661

3721

3781

3841

3901

3961

4021

4081

4141

4201

4261

atcactcgca

gcgatcgctg

tgccagcgca

tgtttttccag

cttgatggtc

aacatcattg

cccatacaag

cccatataaa

atggctcata

gagcggatac

caattaacca

cceccecttgttt

aagtgaaacg

gccaggcatc

ttagggggtg

gaacttctga

gttggtagcg

taaaaaaacc

tcaaccaaac

ttaaaaggac

tcaacaatat

gggatcgcag

ggaagtggca

gcaacgctac

cgatagattg

tcagcatcca

ttcttececttt

atatttgaat

attctgaaca

gcctggcggce

ccgtagcgcece

aaataaaacg

tcgceccttat

aggggggctc

gtggtttttt

gggcaatgcc

cgttattcat

aattacaaac

tttcacctga

tggtgagtaa

taaattccgt

ctttgccatg

tcgcacctga

tgttggaatt

ttcaatatta

gtatttagaa

ttatcgcgag

agtagcgcgg

gatggtagtg

aaaggctcag

tcgactctat

gagcggccgce

tgtttggatc

cggtttttta

57

tcgtgattgce

aggaatcgag

atcaggatat

ccatgcatca

cagccagttt

tttcagaaac

ttgcccgaca

taatcgcggce

ttgaagcatt

aaataaacaa

cccatttata

tggtcccacc

tggggactcc

tcgaaagact

agggaagttc

aaaaggaaaa

gacaatcttc

atgagaaatt

gcctgagcga

tgcaaccggc

tcttctaata

tcaggagtac

agtctgacca

aactctggcg

ttatcgcgag

ctcgacgttt

tatcagggtt

ataggggtca

cctgaatatg

tgaccccatg

ccatgcgaga

gggcctttecg

ctattctcta

gatccggcaa

gtaagcgtca

ttacctgtcg

ggcgaaatac

gcaggaacac

cctggaacgc

ggataaaatg

tctcatctgt

catcgggctt

cccatttata

cccgttgaat

attgtctcat

gtgttacaac

gctcataaca

ccgaactcag

gtagggaact

cccgggctaa

gaaagtatag

acaaaccacc

tcaataagcg

tagccgccac



//

4321 catccggcaa agaagcatac aaggcttt
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C.2.7 Pfu expression plasmid for ex vivo PCR

LOCUS PUN-rhaBp-Pfu 5887 bp ds-DNA circular
2015

DEFINITION

FEATURES Location/Qualifiers

-10_signal

primer bind

RBS

terminator

CDS

protein bind

misc binding

280..285

/label="-10 region"

119..158

/label="UNS7"

302..335

/label="synRBS (60K TIR)"

complement (2980..3022)

/label="1L17 terminator"

complement (4459..5268)

/label="KanR"

159..180

/label="CRP-cAMP binding site"

4293..4304

59

27-JUN-



terminator

misc feature

misc feature

terminator

misc feature

-35 signal

terminator

misc_signal

misc feature

/label="Bsp24I site"

2867..2920

/label="R2-17 terminator"

/label="UNSX"

3625..4454

/label="pl5A origin"

complement (5794..5834)

/label="Sal2 terminator"

2814..2853

/label="UNS9"

259..264

/label="-35 region"

41..118

/label="B0055 Terminator

292..292

/label="TSS"

1221..1262

60

(NCBI:AY643800)"



/label="gBlock overlap"

protein bind 244..260

/label="RhaS binding site"

promoter 159..301

/label="rhaBADp"

misc feature complement (2664..2703)

/label="UNS5"

CDS 336..2663

/label="PfuDNApol"

terminator 5721..5765

/label="RNAI terminator"

protein bind 189..210

/label="CRP-cAMP binding site"

promoter complement (5310..5338)

/label="AmpR promoter"

terminator 5449..5606

/label="rrnB terminator"

misc binding 3446..3451

61



misc_signal

protein bind

terminator

ORIGIN

61

121

181

241

301

361

421

481

541

ccaggataca

cccgtgcecga

agacgctggc

attcagcaaa

cctgtcagta

CcAATAAAGCA

CCGAAGAAGG

AACACGATCG

AAGAAGTCAA

AAAAAGTGGA

/label=""

264..269

/label="EcoRI site"

211..227

/label="RhaS binding site"

complement (3352..3405)

/label="putative terminator"

tagattacca

agaaaggccc

tctgacattt

ttgtgaacat

acgagaaggt

AGCAAACACT

CAAACCGGTG

CACCTTTCGC

AAAGATCACC

GAAAAAATTC

caactccgag

acccgtgaag

ccgctactga

catcacgttc

cgcgtattca

ATAAGGAGTC

ATCCGTCTGT

CCTTATATTT

GGCGAACGCC

CTGGGCAAGC

62

cccttceccacce

gtgagccagt

actactcgcg

atctttccct

ggcgcttttt

CGCACATGAT

TCAAAAAAGA

ATGCACTGTT

ACGGTAAAAT

CAATTACTGT

aaggaatatt

gagttgattg

gtgagcatca

ggttgccaat

agactggtcg

CCTGGATGTC

AAATGGTAAA

ACGCGATGAC

CGTGCGCATT

CTGGAAGCTC

cagcaatttg

ctacgtaaca

catcaccaca

ggcccatttt

taatgaaatt

GATTACATCA

TTCAAGATAG

AGCAAAATCG

GTTGATGTTG

TACCTGGAAC



601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

ATCCGCAGGA

TTTTTGAATA

TGGAAGGTGA

GTGAGGAGTT

AAGTAATTAC

AAATGATTAA

ACAACGGTGA

AACTGACCAT

CCGTAGAAGT

ACCTGCCAAC

AAGTGTATGC

CCAAATACAG

TGGAGATTCA

CGGGTAACCT

CGAACAAACC

TTGTGAAAGA

TGTATCCGTC

GTAAAAATTA

TGTGCCGACG

TGACATTCCG

AGAGGAACTG

CGGCAAAGGC

CTGGAAAAAC

ACGCTTTTTA

CAGTTTCGAT

TGGTCGTGAC

AAAAGGCCGT

ATACACCCTC

CGATGAAATT

CATGGAAGAT

GCTGAGCCGC

GGTGGAATGG

TTCTGAAGAA

ACCGGAGAAA

TATTATTATC

CGATATTGCC

ATTCGTGAAA

TTTGCCAAAC

AAAATTCTGG

CCGATCATCA

ATCGACCTGC

CGGATTATTC

TTCCCGTACC

GGCAGCGAGC

ATCCATTTTG

GAGGCGGTTT

GCGAAAGCGT

GCCAAAGCTA

CTGGTTGGTC

TTTCTCTTGC

GAGTATCAGC

GGATTATGGG

ACCCACAACG

CCGCAAGTCG

63

AGGTGCGTGA

GGTATCTGAT

CATTTGATAT

TGATCAGCTA

CGTATGTCGA

GCGAAAAAGA

TTGCGAAGCG

CAAAAATGCA

ACCTTTATCA

ATGAAGCGAT

GGGAATCCGG

CTTACGAATT

AGCCGCTGTG

GTAAGGCTTA

GCCGTTTGCG

AAAACATTGT

TGTCACCGGA

GTCACAAATT

GCATCCCGCG

TGATAAAGGG

CGAAACGCTG

CGCTGATGAA

AGTTGTTTCT

CCCAGACATC

TGCAGAAAAA

GCGTATTGGC

TGTTATCACT

CTTCGGTAAG

CGAGAATCTG

GGGAAAAGAG

GGATGTATCC

TGAGCGTAAC

CGAGAGTTAT

CTATCTCGAC

TACCCTGAAC

TTGCAAAGAT

GTGGTGGATA

CTGATCCCGA

TATCACGAAG

AATGAAGCAA

TCAGAGCGCG

ATTGTCACCT

CTCGGCATTA

GATATGACCG

CGCACGATCA

CCGAAAGAAA

GAACGTGTTG

TTTTTGCCAA

CGTTCTTCGA

GAAGTGGCGC

ACCGGTGGTT

TTCCGCGCGC

CTCGAAGGCT

ATCCCCGGAT



1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

TTATTCCTTC

AAGAAACACA

TGCTGGCGAA

AGTGCGCCGA

TGGAAGAGAA

TTCCCGGCGG

ATTCGAAACT

TTGTTACCAA

TAGAGATCGT

AAACCATCTT

AAAAGCTTGC

GTCCGCTGCA

CAAAAGGTGT

GCCCAATCAG

ATGCGGAATA

TTGGCTACCG

GGCTGAATAT

CTCCTCGGTA

GCTGCTGGGG

AGATCCGATT

CAGCTTCTAC

AAGTGTCACT

GTTTGGTTTT

CGAAAGCGAA

GCCTGGCCTG

AAAACGTTAT

TCGTCGCGAC

AAAACACGGC

CAACTACGAA

TGAATACAAA

GAAAATCAAA

TAATCGTGCG

TTACATTGAA

TAAAGAGGAT

CAAAAAAAGC

CCAAATTCCA

CATCTGCTGG

GAGAAGATTT

GGCTACTACG

GCCTGGGGCC

AAAGTTCTTT

GAAATTAAGA

CTGGAGCTTG

GCTGTGATTG

TGGAGCGAAA

GACGTTGAGG

ATCCCGCCGG

GCGATTGGGC

CCGGGCATGG

ATACTGGCTG

AACCAGGTTC

CTGCGCTATC

TAACTCTAAC

GAAAAGAGGC

64

AAGAGCGGCA

TGCTCGATTA

GTTATGCGAA

GCAAATATAT

ACATCGACAC

AGAAAGCACT

AGTACGAGGG

ACGAAGAAGG

TCGCCAAGGA

AAGCCGTTCG

AAAAACTGGC

CGCATGTCGC

TGATCGGCTA

AAGAATACGA

TGCCGGCGGT

AAAAAACCCG

GGACTTGAGT

CTCCCGAAAG

AAAAATTAAA

TCGCCAGAAA

AGCCCGCTGG

TGAACTGGTA

CGATGGTCTG

TGAATTTGTC

GTTTTATAAA

GAAAGTCATT

AACTCAGGCG

CATTGTGAAG

CATCTATGAA

AGTGGCAAAA

TATCGTACTG

CCCGAAGAAA

ATTACGTATT

TCAGGTGGGA

GAGGTTGTAA

GGGGGCCTTT

ACGAAAATGA

GCAATAAAAT

TATTGTAAGG

TGGAAAGAGC

TACGCCACGA

AAGTATATCA

CGCGGTTTCT

ACCCGCGGCT

CGCGTGCTGG

GAAGTGATTC

CAGATTACGC

AAGCTGGCGG

CGTGGTGATG

CATAAATATG

CTGGAGGGCT

CTGACGAGCT

AGGGAGTTGG

TTTCGTTTTG



2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421

3481

3541

3601

3661

3721

3781

GTCCGGGAGA

ATCATCTGGC

ctgctggctg

actaaccttt

cccggegggt

aatctagaaa

gtcgaataag

tagtttgtat

tttcececttta

gtatatacaa

aaaaagcaac

ttctcatata

taaactcccc

attactcgtt

cggtcgttcg

actgatgagg

gtcagcagaa

cggtcgttcg

CCAGAAACAA

GAATCGGACC

gtaatcgcca

gaaattcgat

ttttttatac

aatgaaggga

ggcgacacaa

tatattttgt

ttattttcga

aaaatcataa

gtatcttatt

tcaagcaaag

ccataaaaaa

atcagaaccg

gctgcgggac

gtgtcagtga

tatgtgatac

actgcggcga

AAAAAGGCCG

CACAAGAGCA

gcaggccttt

ctccaccaca

ccgtagtatc

agttcctata

aaggtattct

attatcgttg

gatttatttt

ataatagatg

taaagtgcgt

tgacaggcgc

acccgccgaa

cccaggatgce

ctcagcgcta

agtgcttcat

aggatatatt

gcggaaatgg

65

CGTTAGCGGC

CTGtcgagaa

ttatttgggg

tcagctctga

cccacttatc

ctttctagag

aaatgcataa

acatgtataa

cttaattctc

aatagtttaa

tgcttttttce

ccttaaatat

gcgggttttt

ctggcagttc

gcggagtgta

gtggcaggag

ccgcttcectce

cttacgaacg

CTTCAATAAT

ggacacggtt

gagagggaag

agcaacgtaa

tacaatagct

aataggaact

taaatactga

ttttgatatc

tttaacaaac

ttataggtgt

tcatttataa

tctgacaaat

acgttatttg

cctactctcg

tactggctta

aaaaaaggct

gctcactgac

gggcggagat

TGGGTTCCTT

aatactaggc

tcatgaaaaa

aaaaacccge

gtccttaatt

tctataggga

taacatctta

aaaaactgat

tagaaatatt

tcatcaatcg

ggttaaataa

gctctttccce

cggattaacg

ccgctgcegcet

ctatgttggc

gcaccggtgce

tcgctacgcet

ttcctggaag



3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

atgccaggaa

gctccgceccce

gacaggacta

tcctgecttt

gcctgacact

ccgttcagtce

gacatgcaaa

aagtcatgcg

agccagttac

aaggcggttt

gatcatctta

catatcagga

ctcaccgagg

tccaacatca

atcaccatga

gacttgttca

gttattcatt

attacaaaca

gatacttaac

cctgacaagc

taaagatacc

cggtttaccg

cagttccggg

cgaccgctgce

agcaccactg

ccggttaagg

ctcggttcaa

tttcgttttce

ttaagctttt

ttatcaatac

cagttccata

atacaaccta

gtgacgactg

acaggccagc

cgtgattgcg

ggaatcgagt

agggaagtga

atcacgaaat

aggcgtttcc

gtgtcattcc

taggcagttc

gccttatccg

gcagcagcca

ctaaactgaa

agagttggta

agagcaagag

agaaaaactc

catatttttg

ggatggcaag

ttaatttccc

aatccggtga

cattacgctc

cctgagcgag

gcaaccggcg

66

gagggccgceg

ctgacgctca

ccctggcecggce

gctgttatgg

gctccaagct

gtaactatcg

ctggtaattg

aggacaagtt

gctcagagaa

attacgcgca

atcgagcatc

aaaaagccgt

atcctggtat

ctcgtcaaaa

gaatggcaaa

gtcatcaaaa

gcgaaatacg

caggaacact

gcaaagccgt

aatcagtggt

tccectegtge

ccgcgtttgt

ggactgtatg

tcttgagtcce

atttagagga

ttggtgactg

ccttcgaaaa

gaccaaaacg

aaatgaaact

ttctgtaatg

cggtctgcga

ataaggttat

agtttatgca

tcactcgcat

cgatcgctgt

gccagcgcat

ttttccatag

ggcgaaaccc

gctctcctgt

ctcattccac

cacgaacccc

aacccggaaa

gttagtcttg

cgctcctcca

accgccctgce

atctcaagaa

gcaatttatt

aaggagaaaa

ttccgactcg

caagtgagaa

tttctttcca

Caaccaaacc

taaaaggaca

caacaatatt



//

4921

4981

5041

5101

5161

5221

5281

5341

5401

5461

5521

5581

5641

5701

5761

5821

5881

ttcacctgaa

ggtgagtaac

aaattccgtc

tttgccatgt

cgcacctgat

gttggaattt

tcaatattat

tatttagaaa

tatcgcgagce

gtagcgcggt

atggtagtgt

aaggctcagt

cgactctata

agcggccgca

gtttggatcg

ggttttttaa

aggcttt

tcaggatatt

catgcatcat

agccagttta

ttcagaaaca

tgcccgacat

aatcgcggcce

tgaagcattt

aataaacaaa

ccatttatac

ggtcccacct

ggggactccc

cgaaagactg

gggaagttcc

aaaggaaaag

acaatcttcg

tgagaaattt

cttctaatac

caggagtacg

gtctgaccat

actctggcgce

tatcgcgagce

tcgacgtttc

atcagggtta

taggggtcag

ctgaatatgg

gaccccatgce

catgcgagag

ggcctttcgce

tattctctag

atccggcaaa

taagcgtcat

tacctgtcgt
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ctggaacgct

gataaaatgc

ctcatctgta

atcgggcttc

ccatttatac

ccgttgaata

ttgtctcatg

tgttacaacc

ctcataacac

cgaactcaga

tagggaactg

ccgggctaat

aaagtatagg

Caaaccaccg

caataagcgt

agccgccacc

gtttttccgg

ttgatggtcg

acatcattgg

ccatacaagc

ccatataaat

tggctcatat

agcggataca

aattaaccaa

cccttgtttg

agtgaaacgc

ccaggcatca

tagggggtgt

aacttctgaa

ttggtagcgg

aaaaaaaccg

atccggcaaa

ggatcgcagt

gaagtggcat

caacgctacc

gatagattgt

cagcatccat

tcttcectttt

tatttgaatg

ttctgaacat

cctggcggca

cgtagcgccg

aataaaacga

cgcccttatt

ggggggctcg

tggttttttt

ggcaatgccc

gaagcataca
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