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Supplementary Table 1 Antibiotic concentrations used in four Pseudomonas strains. 

Strain 
Kanamycin 
[km] 

Gentamycin 
[genta] 

Apramycin 
[apra] 

Tetracycline 
[tet] 

Ampicillin 
[amp] 

Chloramphenicol 
[cm] 

P. aeruginosa PAO1 300 15 60 50 NDb 90 
P. protegens pf5 10 15 20 35 ND ND 
P. putida KT2440 15 10 40 --a 300 ND 
P. syringae pv. tomato str. DC3000 15 3 20 3 200 ND 

--a Did not test this antibiotic 

NDb Can not use this antibiotic 

Antibiotic (μg mL‒1) 



Supplementary Table 2 Recombineering systems used in this protocol. 
Recombineering systems Recombinases Vector Antibiotic 

resistance gene 
Promoter for guide RNA 
and Cascade-Cas3 system 

Promoter for 
recombinases 

pHERD30T-BAD-redγβα-kan Redα, Redβ and Redγ 

pHERD30T 
kanamycin 

resistance gene 
araC PBAD promoter 

rhaR-rhaS PRha 
promoter 

pHERD30T-BAD-pluγβα-kan Pluα, Pluβ and Pluγ 
pHERD30T-BAD-TEPsy-kan RecTPsy and RecEPsy 
pHERD30T-BAD-pluγTEPsy-kan RecTPsy, RecEPsy and Pluγ 
pHERD30T-BAD-redγTEPsy-kan RecTPsy, RecEPsy, and Redγ 
pHERD30T-BAD-BAS-kan Alpha, Beta and SSB from phage_AB31 
pHERD30T-BAD-pluγBAS-kan Alpha, Beta, SSB from phage_AB31 and Pluγ 
pHERD30T-BAD-redγBAS-kan Alpha, Beta, SSB from phage_AB31 and Redγ 



Supplementary Table 3 Pseudomonas strains used in this protocol. 
Strains Description Optimum growth 

temperature (℃) 
Source 

P. putida KT2440 A metabolically versatile saprophytic soil bacterium that has been certified as a biosafety 
host for the cloning of foreign genes 

30 
1

P. syringae DC3000 An agriculturally important plant pathogen could cause bacterial speck of tomato 30 2

P. protegens pf5
A plant commensal bacterium that inhabits the rhizosphere and produces secondary 
metabolites that suppress soilborne plant pathogens 

30 
3

P. aeruginosa PAO1 A ubiquitous environmental bacterium that is one of the top three causes of opportunistic 
human infections. A major factor in its prominence as a pathogen is its intrinsic resistance 
to antibiotics and disinfectants. 

37 

4



Supplementary Table 4 Plasmids used in this protocol. 
Plasmids Addgene number Characteristics Step number Sequence references 
pHERD30T-BAD-GFP-Rha-Cas-
kan 

201836 gfp under BAD promoter, cas under 
Rha promoter 

Step 39 Supplementary note 1 5

pHERD30T-BAD-redγβα-Rha-
Cas-kan (Redγβα-Cas3) 

194866 redγβα under BAD promoter, cas 
under Rha promoter 

Steps 10, 14 Supplementary note 2 5

pHERD30T-BAD-pluγβα-Rha-
Cas-kan (Pluγβα-Cas3) 

194867 pluγβα under BAD promoter, cas 
under Rha promoter 

Steps 10, 14 Supplementary note 3 5

pBBR1-Rha-TEPsy-kan 201841 recTEPsy under Rha promoter Supplementary note 4 5

pBBR1-Rha-TEPsyS-kan 201842 recTEPsySSB under Rha promoter Supplementary note 5 This study 
pBBR1-Rha-pluγTEPsy-kan 201837 recTEPsy and pluγ under Rha promoter Supplementary note 6 5

pBBR1-Rha-pluγTEPsyS-kan 201838 recTEPsySSB and pluγ under Rha 
promoter 

Supplementary note 7 This study 

pBBR1-Rha-redγTEPsy-kan 201839 recTEPsy and redγ under Rha promoter Supplementary note 8 5

pBBR1-Rha-redγTEPsyS-kan 201840 recTEPsySSB and redγ under Rha 
promoter 

Supplementary note 9 This study 

pHERD30T-BAD-TEPsy-Rha-
Cas-kan (TEPsy-Cas3) 

194868 recTEPsy under BAD promoter, cas 
under Rha promoter 

Steps 10, 14 Supplementary note 10 5

pHERD30T-BAD-pluγTEPsy-Rha-
Cas-kan (PluγTEPsy-Cas3) 

194869 recTEPsy and pluγ under BAD 
promoter, cas under Rha promoter 

Steps 10, 14 Supplementary note 11 5

pHERD30T-BAD-redγTEPsy-Rha-
Cas-kan (RedγTEPsy-Cas3) 

194870 recTEPsy and redγ under BAD 
promoter, cas under Rha promoter 

Steps 10, 14 Supplementary note 12 5

pHERD30T-BAD-BAS-Rha-Cas-
kan (BAS-Cas3) 

194871 BAS gene under BAD promoter, cas 
under Rha promoter 

Steps 10, 14 Supplementary note 13 5 

pHERD30T-BAD-pluγBAS-Rha-
Cas-kan (PluγBAS-Cas3) 

194872 BAS gene and pluγ under BAD 
promoter, cas under Rha promoter 

Steps 10, 14 Supplementary note 14 5

pHERD30T-BAD-redγBAS-Rha-
Cas-kan (RedγBAS-Cas3) 

194873 BAS gene and redγ under BAD 
promoter, cas under Rha promoter 

Steps 10, 14 Supplementary note 15 5

pR6K-Tps-genta-tet-T7RP 201843 PCR template to amplify lox71-
gentaR-lox66 or gentaR gene 

Steps 27B(i), 41 Supplementary note 16 5



pR6K-SacB-genta 201844 PCR template to amplify the SacB-
gentaR cassette 

Step 27A(i) Supplementary note 17 This study 

pRK2-BAD-Cre-SacB-apra 201845 Express the site-specific recombinase 
(Cre) and add sucrose to quench the 
plasmid under the SacB counter 
selection pressure 

Step 27B(iv) Supplementary note 18 5 

pHERD30T-SacB-genta 201846 the counter-selection marker (sacB) to 
counterselect the plasmid after adding 
sucrose 

Step 27A(xii) Supplementary note 19 This study 

pHERD30T-BAD-redγβα-kan-
amp-ccdB 

201847 redγβα under BAD promoter, cas 
under Rha promoter and amp-ccdB 
cassette 

Step 1 Supplementary note 20 This study 

pHERD30T-BAD-pluγβα-kan-
amp-ccdB 

201848 pluγβα under BAD promoter, cas 
under Rha promoter and amp-ccdB 
cassette 

Step 1 Supplementary note 21 This study 

pHERD30T-BAD-TEPsy-kan-
amp-ccdB 

201849 recTEPsy under BAD promoter, cas 
under Rha promoter and amp-ccdB 
cassette 

Step 1 Supplementary note 22 This study 

pHERD30T-BAD-pluγTEPsy-kan-
amp-ccdB 

201850 recTEPsy and pluγ under BAD 
promoter, cas under Rha promoter and 
amp-ccdB cassette 

Step 1 Supplementary note 23 This study 

pHERD30T-BAD-redγTEPsy-kan-
amp-ccdB 

201851 recTEPsy and redγ under BAD 
promoter, cas under Rha promoter and 
amp-ccdB cassette 

Step 1 Supplementary note 24 This study 

pHERD30T-BAD-BAS-kan-amp-
ccdB 

201852 BAS gene under BAD promoter, cas 
under Rha promoter and amp-ccdB 
cassette 

Step 1 Supplementary note 25 This study 

pHERD30T-BAD-pluγBAS-kan-
amp-ccdB 

201853 BAS gene and pluγ under BAD 
promoter, cas under Rha promoter and 
amp-ccdB cassette 

Step 1 Supplementary note 26 This study 

pHERD30T-BAD-redγBAS-kan-
amp-ccdB 

201854 BAS gene and redγ under BAD 
promoter, cas under Rha promoter and 
amp-ccdB cassette 

Step 1 Supplementary note 27 This study 



Supplementary Figure 1. The effect of SSB protein on recombination efficiency in Pseudomonas. 

(a) Results from the recombineering assay in P. putida KT2440 upon the expression of TEPsy, 

TEPsySSB, PlugTEPsy, PlugTEPsySSB and BAS at 30 °C. (b) Results from the recombineering assay 

in P. Syringae DC3000 upon the expression of TEPsy, TEPsySSB, PlugTEPsy, PlugTEPsySSB, 

RedgTEPsy, RedgTEPsySSB and BAS at 30 °C. (c) Results from the recombineering assay in P. 

protegens pf5 upon the expression of TEPsy, TEPsySSB, PlugTEPsy, PlugTEPsySSB, RedgTEPsy and 

RedgTEPsySSB at 30 °C. (d) Results from the recombineering assay in P. aeruginosa PAO1 upon 

the expression TEPsy, TEPsySSB, PlugTEPsy, PlugTEPsySSB, RedgTEPsy, RedgTEPsySSB and 

RedgBAS at 30 °C. Data represent the mean ± SD from three independent experiments in each 

case. Statistical source data are provided in Supplementary Data 1.



Supplementary Figure 2. Recombineering efficiency test in Pseudomonas using RedgBAS-Cas3 

for P. aeruginosa PAO1, RedgTEPsy-Cas3 for P. protegens Pf5, BAS-Cas3 for P. putida KT2440, 

and BAS-Cas3 for P. syringae DC3000. Data represent the mean ± SD from three independent 

experiments in each case. Statistical source data are provided in Supplementary Data 1.



Supplementary Figure 3. PCR verification of genome engineering via site-specific recombinase 

(Cre) in P. putida KT2440. (a) Diagram of the expression plasmid pRK2-BAD-Cre-SacB-apra. (b) 

Insertion of the lox72-Genta-lox66 cassette into the lysR target using primer pairs KTlysChk-

5/GenChk-5 gives a PCR product of 1082 bp. Lane M is the Takara DL5000 marker. Lane C is the 

wild-type strain, used as a negative control. Lanes 1‒13 are recombinants. Clones 1, 7 and 10 are 

correct. (c) Colony PCR verification using primer pairs KTlysChk-5/KTlysChk-3 before Cre 

induction (lanes 1−5) gives a PCR product of 1590 bp, and after Cre induction (lane 6‒10) gives 

PCR product of 784 bp. All clones are correct. (d) Colony PCR verification using primer pairs 

CreChk-5/CreChk-3 after Cre expression plasmid counter-selection. Clones 4 and 8 are correct. 



Supplementary Figure 4. SacB function test on LB plate containing 10 % sucrose. P. putida mutant 

colony harbouring the Cre expression plasmid, pRK2-BAD-Cre-SacB-Apra (a) and plasmid 

quenching (b). 



Supplementary Figure 5. Optimization of transformation in Pseudomonas. The optical density 

(OD) at 600 nm (OD600) and number of transformants after electroporation of pHERD30T-BAD-

GFP-Rha-Cas-kan in P. aeruginosa PAO1 (a), P. protegens Pf5 (b), P. putida KT2440 (c), and P. 

syringae DC3000 (d). Data represent the mean ± SD from three independent experiments in each 

case. Statistical source data are provided in Supplementary Data 1.
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Supplementary note 
 
Supplementary note 1: Complete sequence of the pHERD30T-BAD-GFP-Rha-Cas-kan plasmid in 
Genbank format. 
 
LOCUS     pHERD30T-BAD-GFP-kan     13796 bp   DNA  circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-GFP-kan 
ACCESSION  pHERD30T-BAD-GFP-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13788 



                     /label="eGFP" 
                     /note="green fluorescent protein" 
 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT
CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG



TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA
AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG



AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA
CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC



ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT
TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC



GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA
GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA



GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGACCATGATTACGCATCATCATCATCATCATGGATCCAGCAAGGGCGAGGAGC
TGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCT
GACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTT
CTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGAC
GACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAAC
CGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAG
CTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAAC
GGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTC
GCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGAC
AACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGAT
CACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAG
CTGTACAAGTAATTAATTAA 
// 
  



Supplementary note 2: Complete sequence of the pHERD30T-BAD-redγβα-Rha-Cas-kan plasmid 
in Genbank format. 
 
LOCUS     pHERD30T-BAD-redγβα-kan   14928 bp   DNA  circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-redγβα-kan 
ACCESSION  pHERD30T-BAD-redγβα-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13461 
                     /label="redγ" 
                     /note="gam protein from E. coli, recBCD inhibitor " 
     CDS            13458..14243 



                     /label="redβ" 
                     /note=" ssDNA annealing protein from E. coli" 
     CDS            14240..14920 
                     /label="redα" 
                     /note=" exonuclease from E. coli" 
 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT



CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA



AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA



CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT



TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA



GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGGATATTAATACTGAAACTGAGATCAAGCAAAAGCATTCACTAACCCCCTTTCC
TGTTTTCCTAATCAGCCCGGCATTTCGCGGGCGATATTTTCACAGCTATTTCAGGAGTT
CAGCCATGAACGCTTATTACATTCAGGATCGTCTTGAGGCTCAGAGCTGGGCGCGTCA
CTACCAGCAGCTCGCCCGTGAAGAGAAAGAGGCAGAACTGGCAGACGACATGGAAA
AAGGCCTGCCCCAGCACCTGTTTGAATCGCTATGCATCGATCATTTGCAACGCCACGG
GGCCAGCAAAAAATCCATTACCCGTGCGTTTGATGACGATGTTGAGTTTCAGGAGCG
CATGGCAGAACACATCCGGTACATGGTTGAAACCATTGCTCACCACCAGGTTGATATT
GATTCAGAGGTATAAAACGAATGAGTACTGCACTCGCAACGCTGGCTGGGAAGCTGG
CTGAACGTGTCGGCATGGATTCTGTCGACCCACAGGAACTGATCACCACTCTTCGCCA
GACGGCATTTAAAGGTGATGCCAGCGATGCGCAGTTCATCGCATTACTGATCGTTGCC
AACCAGTACGGCCTTAATCCGTGGACGAAAGAAATTTACGCCTTTCCTGATAAGCAG
AATGGCATCGTTCCGGTGGTGGGCGTTGATGGCTGGTCCCGCATCATCAATGAAAACC
AGCAGTTTGATGGCATGGACTTTGAGCAGGACAATGAATCCTGTACATGCCGGATTTA
CCGCAAGGACCGTAATCATCCGATCTGCGTTACCGAATGGATGGATGAATGCCGCCG
CGAACCATTCAAAACTCGCGAAGGCAGAGAAATCACGGGGCCGTGGCAGTCGCATCC
CAAACGGATGTTACGTCATAAAGCCATGATTCAGTGTGCCCGTCTGGCCTTCGGATTT
GCTGGTATCTATGACAAGGATGAAGCCGAGCGCATTGTCGAAAATACTGCATACACT
GCAGAACGTCAGCCGGAACGCGACATCACTCCGGTTAACGATGAAACCATGCAGGAG
ATTAACACTCTGCTGATCGCCCTGGATAAAACATGGGATGACGACTTATTGCCGCTCT
GTTCCCAGATATTTCGCCGCGACATTCGTGCATCGTCAGAACTGACACAGGCCGAAGC
AGTAAAAGCTCTTGGATTCCTGAAACAGAAAGCCGCAGAGCAGAAGGTGGCAGCATG
ACACCGGACATTATCCTGCAGCGTACCGGGATCGATGTGAGAGCTGTCGAACAGGGG
GATGATGCGTGGCACAAATTACGGCTCGGCGTCATCACCGCTTCAGAAGTTCACAAC
GTGATAGCAAAACCCCGCTCCGGAAAGAAGTGGCCTGACATGAAAATGTCCTACTTC
CACACCCTGCTTGCTGAGGTTTGCACCGGTGTGGCTCCGGAAGTTAACGCTAAAGCAC
TGGCCTGGGGAAAACAGTACGAGAACGACGCCAGAACCCTGTTTGAATTCACTTCCG
GCGTGAATGTTACTGAATCCCCGATCATCTATCGCGACGAAAGTATGCGTACCGCCTG
CTCTCCCGATGGTTTATGCAGTGACGGCAACGGCCTTGAACTGAAATGCCCGTTTACC
TCCCGGGATTTCATGAAGTTCCGGCTCGGTGGTTTCGAGGCCATAAAGTCAGCTTACA
TGGCCCAGGTGCAGTACAGCATGTGGGTGACGCGAAAAAATGCCTGGTACTTTGCCA



ACTATGACCCGCGTATGAAGCGTGAAGGCCTGCATTATGTCGTGATTGAGCGGGATG
AAAAGTACATGGCGAGTTTTGACGAGATCGTGCCGGAGTTCATCGAAAAAATGGACG
AGGCACTGGCTGAAATTGGTTTTGTATTTGGGGAGCAATGGCGATAGTTAATTAA 
// 
  



Supplementary note 3: Complete sequence of the pHERD30T-BAD-pluγβα-Rha-Cas-kan plasmid 
in Genbank format. 
 
LOCUS       pHERD30T-BAD-pluγβα-kan  14899 bp   DNA circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-pluγβα-kan 
ACCESSION  pHERD30T-BAD-pluγβα-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13290 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor" 
     CDS            13290..14207 



                     /label="pluβ" 
                     /note="ssDNA annealing protein from Photorhabdus" 
     CDS            14211..14891 
                     /gene="pluα" 
                     /note="exonuclease from Photorhabdus" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT
CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG



AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA
AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC



TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA
CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT



TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT
TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC



GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA
GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG



CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGAACCCATATGCAGTTTATGATGAGATTGAAGAAAAGAGGTTGGAAGATGAGC
ACTACAGGGAAATTATATTAGAGCAACAAGGCATGGATGCCGAAATTATTTATAACA
AGCTTCCTGAGCTTGCTGGAATTTTTTCAATCGAAACTAACAAACTCTTTGGCGAATT
ACTCACGGAGAACGATGAAGCCGCAGAGCTCGTTAATTCTCTTTTGTATGAACTAAGC
TTAATGAAAGTAAAAATGGAGGATATATGAGCACAGCAGTACAAAAAGTTTATGAAA
TCATCAACCCGCTCAAGACTGAATTTGAGCAAATTTGTAGTGAGCCGGGCATAGTATT
TAAACGTGAGTCTGAATTTGCTATGCAGATATTCGCAAATAATGATTTTTTAGCCACA
ACTGCATTAAATAATCCGGTTTCAGCGCGTAGCGCAGTAATGAACATTGCAGCAATTG
GCATTAGTCTAAACCCTGCGCAAAAGCTGGCTTATCTAGTGCCACGAAACAAAAGCG
TGTGTCTTGATATCAGTTACATGGGTTTGATGCACATCGCTCAACAATCGGGTGCTAT
TAAGTGGTGTCAATCCGCTGTTGTTCGAAAAAATGACATATTCAAGCGCACATCTATT
GATACTGCGCCAATTCACGAATACAACGAATTCGACACAGCGCAATCGAGGGGGGAC
ATTGTCGGCGCGTATACAGTAATCAAAACGGATGACTGTGATTACATTACTCACACAA
TGAGAGCATCAGCTATATTTGATATCAGAGATAGATCATCGGCATGGATAGCATATA
AAACAAAAGGGAAATCGTGTCCGTGGGTCACGGACGAGGAACAAATGATTTTAAAA
ACCGTAGTCAAGCAGGCGGCTAAGTATTGGCCTCGCAGGGAGCGATTAGATAAAGCC
ATTGACTATGTAAACACAGAGGCGGGTGAAGGAATTGATTTTAGCAAAGGTCAAAAC
TCTTACATTGACGTAACTCCCGCAGCAGATAGCACAATCGAAAGTATAACAAACTTA
CTTACAACAATGAATAAAACTTGGGACGATGATTTACTTCCACTTTGTTCAAAGATAT
TCAGACGACAAATATTATCACCCGCCGAATTAACAGAGTCGGAGGCAATTAAAGCAT
CTGATTTTTTAAGGAAAAAGGCATCATAAATGATCAGCAATGAACTCATTCTCAGCAA
AACAGGGGTTGATTTGCTCACAGTCGAACAGGGAAGTCATGATTGGCAGCGGTTAAG
ATTGGGAGTAATAACGGCATCGGAAGCCGGAAAAGTGATATCAAAACCGCGTAGTGG
TACAAAATGGACAGACATGAAGCTGACATATTTCTATACACTTCTGGGCGAAGTGTG
CACAGGTAGTACGCCGGAAGTAAATGCAAAAACATTAGCGTGGGGAAAAAATTACG
AAGAATCAGCAAGAGCAACTTTTGAATTTGTAGCTGATGTAAATGTAACGGAAACTT
CAATTCTATTTAAAGATGAATCGCTCAGAACCGCATGCTCACCAGATGGTATTTGTAG
TGACGGACTTGGGCTTGAACTTAAATGTCCTTTTACTACTGCTGTATTTATGAAATTCC
GCTTGGGTGGTTTTGATGCTATTAAATCTGAATATATGGCTCAAGTTCAATATTCGAT
GTGGGTCACAGGTAAAAATGAATGGTACTTTGCTAATTATGACCCGCGTATGACTCGT
GAAGGGATTCATTACGTTGTTGTTGAGCGTGACAACGAATATATGAGTCAGTTTAATG



ATATGGTTCCCGATTTCATAGAAAAAATGGACGAATCATTAAATGAAATCGGCTTCA
AATTTGGCGATCAATGGAAATTAATTAA 
// 
 
  



Supplementary note 4: Complete sequence of the pBBR1-Rha-TEPsy-kan plasmid in Genbank 
format. 
 
LOCUS       pBBR1-Rha-TEPsy-kan    8921 bp    DNA   circular SYN 21-MAR-2019 
DEFINITION  pBBR1-Rha-TEPsy-kan 
ACCESSION  pBBR1-Rha-TEPsy-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            6059..6946 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 



     CDS            6943..8604 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
CTACCGGCGCGGCAGCGTGACCCGTGTCGGCGGCTCCAACGGCTCGCCATCGTCCAG
AAAACACGGCTCATCGGGCATCGGCAGGCGCTGCTGCCCGCGCCGTTCCCATTCCTCC
GTTTCGGTCAAGGCTGGCAGGTCTGGTTCCATGCCCGGAATGCCGGGCTGGCTGGGC
GGCTCCTCGCCGGGGCCGGTCGGTAGTTGCTGCTCGCCCGGATACAGGGTCGGGATG
CGGCGCAGGTCGCCATGCCCCAACAGCGATTCGTCCTGGTCGTCGTGATCAACCACCA
CGGCGGCACTGAACACCGACAGGCGCAACTGGTCGCGGGGCTGGCCCCACGCCACGC
GGTCATTGACCACGTAGGCCGACACGGTGCCGGGGCCGTTGAGCTTCACGACGGAGA
TCCAGCGCTCGGCCACCAAGTCCTTGACTGCGTATTGGACCGTCCGCAAAGAACGTCC
GATGAGCTTGGAAAGTGTCTTCTGGCTGACCACCACGGCGTTCTGGTGGCCCATCTGC
GCCACGAGGTGATGCAGCAGCATTGCCGCCGTGGGTTTCCTCGCAATAAGCCCGGCC
CACGCCTCATGCGCTTTGCGTTCCGTTTGCACCCAGTGACCGGGCTTGTTCTTGGCTTG
AATGCCGATTTCTCTGGACTGCGTGGCCATGCTTATCTCCATGCGGTAGGGTGCCGCA
CGGTTGCGGCACCATGCGCAATCAGCTGCAACTTTTCGGCAGCGCGACAACAATTAT
GCGTTGCGTAAAAGTGGCAGTCAATTACAGATTTTCTTTAACCTACGCAATGAGCTAT
TGCGGGGGGTGCCGCAATGAGCTGTTGCGTACCCCCCTTTTTTAAGTTGTTGATTTTTA
AGTCTTTCGCATTTCGCCCTATATCTAGTTCTTTGGTGCCCAAAGAAGGGCACCCCTG
CGGGGTTCCCCCACGCCTTCGGCGCGGCTCCCCCTCCGGCAAAAAGTGGCCCCTCCGG
GGCTTGTTGATCGACTGCGCGGCCTTCGGCCTTGCCCAAGGTGGCGCTGCCCCCTTGG
AACCCCCGCACTCGCCGCCGTGAGGCTCGGGGGGCAGGCGGGCGGGCTTCGCCTTCG
ACTGCCCCCACTCGCATAGGCTTGGGTCGTTCCAGGCGCGTCAAGGCCAAGCCGCTGC
GCGGTCGCTGCGCGAGCCTTGACCCGCCTTCCACTTGGTGTCCAACCGGCAAGCGAA
GCGCGCAGGCCGCAGGCCGGAGGCTTTTCCCCAGAGAAAATTAAAAAAATTGATGGG
GCAAGGCCGCAGGCCGCGCAGTTGGAGCCGGTGGGTATGTGGTCGAAGGCTGGGTAG
CCGGTGGGCAATCCCTGTGGTCAAGCTCGTGGGCAGGCGCAGCCTGTCCATCAGCTTG
TCCAGCAGGGTTGTCCACGGGCCGAGCGAAGCGAGCCAGCCGGTGGCCGCTCGCGGC
CATCGTCCACATATCCACGGGCTGGCAAGGGAGCGCAGCGACCGCGCAGGGCGAAGC
CCGGAGAGCAAGCCCGTAGGGCGCCGCAGCCGCCGTAGGCGGTCACGACTTTGCGAA
GCAAAGTCTAGTGAGTATACTCAAGCATTGAGTGGCCCGCCGGAGGCACCGCCTTGC
GCTGCCCCCGTCGAGCCGGTTGGACACCAAAAGGGAGGGGCAGGCATGGCGGCATAC
GCGATCATGCGATGCAAGAAGCTGGCGAAAATGGGCAACGTGGCGGCCAGTCTCAAG
CACGCCTACCGCGAGCGCGAGACGCCCAACGCTGACGCCAGCAGGACGCCAGAGAA
CGAGCACTGGGCGGCCAGCAGCACCGATGAAGCGATGGGCCGACTGCGCGAGTTGCT
GCCAGAGAAGCGGCGCAAGGACGCTGTGTTGGCGGTCGAGTACGTCATGACGGCCAG
CCCGGAATGGTGGAAGTCGGCCAGCCAAGAACAGCAGGCGGCGTTCTTCGAGAAGGC
GCACAAGTGGCTGGCGGACAAGTACGGGGCGGATCGCATCGTGACGGCCAGCATCCA
CCGTGACGAAACCAGCCCGCACATGACCGCGTTCGTGGTGCCGCTGACGCAGGACGG
CAGGCTGTCGGCCAAGGAGTTCATCGGCAACAAAGCGCAGATGACCCGCGACCAGAC
CACGTTTGCGGCCGCTGTGGCCGATCTAGGGCTGCAACGGGGCATCGAGGGCAGCAA
GGCACGTCACACGCGCATTCAGGCGTTCTACGAGGCCCTGGAGCGGCCACCAGTGGG
CCACGTCACCATCAGCCCGCAAGCGGTCGAGCCACGCGCCTATGCACCGCAGGGATT



GGCCGAAAAGCTGGGAATCTCAAAGCGCGTTGAGACGCCGGAAGCCGTGGCCGACC
GGCTGACAAAAGCGGTTCGGCAGGGGTATGAGCCTGCCCTACAGGCCGCCGCAGGAG
CGCGTGAGATGCGCAAGAAGGCCGATCAAGCCCAAGAGACGGCCCGAGACCTTCGG
GAGCGCCTGAAGCCCGTTCTGGACGCCCTGGGGCCGTTGAATCGGGATATGCAGGCC
AAGGCCGCCGCGATCATCAAGGCCGTGGGCGAAAAGCTGCTGACGGAACAGCGGGA
AGTCCAGCGCCAGAAACAGGCCCAGCGCCAGCAGGAACGCGGGCGCGCACATTTCCC
CGAAAAGTGCCACCTGGGATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAAC
GCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGAC
TGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGT
AAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGA
TGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAG
CGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAG
CGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCA
AGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGG
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGC
AGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
GAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC
TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCATGGGCAAATATTATA
CGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGA
TGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTTTTTATGCATTAATCTTT
CTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACC
ACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACA
GGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTCGCAGATATT
GATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCGCTCACTGCA
CGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGC
CGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGG
TGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTT
CGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGATAACCTGCCG
CGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCGTTA
AATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCGGGCAATAA
ATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCGTCAGCAT
GAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACATGCA
GGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAA
AGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAA



AATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACG
AAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAG
AAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAA
AAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAAC
GCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGG
TATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTG
AAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCAAAATGGTCCT
CCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGGTTCTCCTGCAA
ACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGCGACTGGCGGT
CGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAGCTGTCGCACCT
GCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCATCCAGCTCTTG
TGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAG
CACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGT
ACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAAAT
CCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAAT
CCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGT
AATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGT
CGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCAC
AATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCAT
TTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATG
AACAATTCTTAAGAAGGAGATATACATATGTCCGCAAGAAACGTTGCGTCCGTATCG
CACGATCAAAATTTGCATGTGCTTCCGCATGCGGCCACCTCGACCAGCGCCTTGGTCC
TAGACGGCGACAGCCTGGACAAGATGATGCGCCTGGCCGAGGTCATGGCGACCGGGC
GAGCAACTCTGCCGAAGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTCGTCAT
GCAGGCCATGCAGTGGAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGGT
GAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCGC
ACCTGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCGG
CAAGTTTGTGATCAAAAACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAGCT
TGCCGACGAGGAAGGCCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGACG
AGCCCAGGGTGTTGGAGCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTCT
GGGCCGACGATCCTCGCCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGCC
TCTACTGCCCGGACGTGATTCTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCA
CCCCTCGGTACCGTGATGTTTCCCCACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGC
CTACGAGGACGAAAAGTTCAAAACGATGTTTCCCAAATGGCAGGAGGGAATCGACAC
CGGAAAGACCGACACCGAAAGCCTGATCGCCTTCTTGGAATCGAAATACACCCTCAG
TGCCGATCAGATCGACCGAATCAACCAGATGGCTCCTATCGCCGGAGAAACCGCATG
AAGACGCATAAAGTCACCCAGGGCAGTGCCGAATGGCACGCGCTCCGCGCCAACTAT
CGCACCGCGTCTGAAGCACCGGTTATGATGGGCGCATCCAAGCAGATGAAGCGCACC
GAGCTGCTTCATGCCAAGAAGACCGGGCTCGACCGGGACATTTCGTGGTGGGTCCAG
AAGTACTTGTTCGACAAGGGTCACGAAGCCGAAGCGCTGGCGCGACCAATTCTCGAA
GGTCGAATCGGCGAAGACCTGTTCCCGGTTGTGGGCACCGAAGGTGACCTGCTGGCC
TCCCTCGACGGCTGCACAATGATGGGCGAGATCGTTTTCGAGCACAAAATGTGGAAC
GAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCAG



CTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGACG
GGACCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCGA
AACTGGTCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACTG
AGGCCGTGGTGGAGGCAGTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATCG
AAGTAACCGGAATGGTCACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTGG
CCGTGTTTTCGGCGATCAACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAGA
GAAAACAGTGAAGTGGTGTGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAAC
ATGCGCTGAGCCAGACGGAAACCATCGACGCCCTCTTCCGCACCATCGACGAAATAT
CGGAGCAGGCCCGTCGCAAACGGCTTGAGCTGGACAAACTGGTGAAAGCTCGCAAGG
TGGCCATTCGCGAAGAGATCGTTCTGAAAGCGAAAGCAGCGCTGCGTGATCATCTGG
ACAAGATCAACACCTCGTTCGGCGGCAAGGTGCGGCTGCCGGAGATCCCCGCGGACT
TCGCCGGCGCGATCAAAGGCAAAAAAAATATCGCCAGTCTGCGTGACGCCGCCGACT
CTGAACTGGCCCGGGCCAAGATCGAGGCCAGCCAGATCGGCGACGGTATCCGCGCCA
ACTTGGAAAGCTTGCGCTCGCTCGCCGTGGATCATGCGTTTCTGTTCAACGATGCTCA
GCAGATCGTGCTCAAGAACAATGACGACCTGGTGGCCCTCATCAAGGTGCGGATCAA
CGAGCACAAGCAGGCCGAGGAAGCGAAAGAGCTGGCGCAGCGTGAACGTATTCGTG
CTGAAGAATCAGCGAAGCTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCCGAAGCGG
AAAAGGCAACAGCCAACGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACCAGTCG
AACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAAGC
CTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTACG
AAGGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTTG
TCCACATTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCAG
CATGATGTACAAGTAAGCTTACCGGTTTATTGACTACCGGAAGCAGTGTGACCGTGTG
CTTCTCAAATGCCTGAGGCCAGTTTGCTCAGGCTCTCCCCGTGGAGGTAATAATTGAC
GATATGATCATTTATTCTGCCTCCCAGAGCCTGATAAAAACGGTGAATCCGTTAGCGA
GGTGCCGCCGGCTTCCATTCAGGTCGAGGTGGCCCGGCTCCATGCACCGCGACGCAA
CGCGGGGAGGCAGACAAGGTATAGGGCGGCGAGGCGGCTACAGCCGATAGTCTGGA
ACAGCGCACTTACGGGTTGCTGCGCAACCCAAGTG 
// 
 
  



Supplementary note 5: Complete sequence of the pBBR1-Rha-TEPsyS-kan plasmid in Genbank 
format. 
 
LOCUS       pBBR1-Rha-TEPsyS-kan    9387 bp    DNA   circular SYN 21-MAR-2019 
DEFINITION  pBBR1-Rha-TEPsyS-kan 
ACCESSION  pBBR1-Rha-TEPsyS-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..675 
                     /label="pBBR1 ori" 
                     /note="replication origin" 
     CDS            1657..2655 
                     /label="mob" 
                     /note="replication protein" 
     CDS            2913..3707 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     CDS            4006..4944 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            4928..5764 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     promoter         6002..6033 
                     /label="Rha promoter" 
     CDS            6059..6946 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein from Pseudomonas syringae" 
     CDS            6943..8604 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
     CDS            8618..9061 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
CTACCGGCGCGGCAGCGTGACCCGTGTCGGCGGCTCCAACGGCTCGCCATCGTCCAG
AAAACACGGCTCATCGGGCATCGGCAGGCGCTGCTGCCCGCGCCGTTCCCATTCCTCC
GTTTCGGTCAAGGCTGGCAGGTCTGGTTCCATGCCCGGAATGCCGGGCTGGCTGGGC
GGCTCCTCGCCGGGGCCGGTCGGTAGTTGCTGCTCGCCCGGATACAGGGTCGGGATG
CGGCGCAGGTCGCCATGCCCCAACAGCGATTCGTCCTGGTCGTCGTGATCAACCACCA
CGGCGGCACTGAACACCGACAGGCGCAACTGGTCGCGGGGCTGGCCCCACGCCACGC



GGTCATTGACCACGTAGGCCGACACGGTGCCGGGGCCGTTGAGCTTCACGACGGAGA
TCCAGCGCTCGGCCACCAAGTCCTTGACTGCGTATTGGACCGTCCGCAAAGAACGTCC
GATGAGCTTGGAAAGTGTCTTCTGGCTGACCACCACGGCGTTCTGGTGGCCCATCTGC
GCCACGAGGTGATGCAGCAGCATTGCCGCCGTGGGTTTCCTCGCAATAAGCCCGGCC
CACGCCTCATGCGCTTTGCGTTCCGTTTGCACCCAGTGACCGGGCTTGTTCTTGGCTTG
AATGCCGATTTCTCTGGACTGCGTGGCCATGCTTATCTCCATGCGGTAGGGTGCCGCA
CGGTTGCGGCACCATGCGCAATCAGCTGCAACTTTTCGGCAGCGCGACAACAATTAT
GCGTTGCGTAAAAGTGGCAGTCAATTACAGATTTTCTTTAACCTACGCAATGAGCTAT
TGCGGGGGGTGCCGCAATGAGCTGTTGCGTACCCCCCTTTTTTAAGTTGTTGATTTTTA
AGTCTTTCGCATTTCGCCCTATATCTAGTTCTTTGGTGCCCAAAGAAGGGCACCCCTG
CGGGGTTCCCCCACGCCTTCGGCGCGGCTCCCCCTCCGGCAAAAAGTGGCCCCTCCGG
GGCTTGTTGATCGACTGCGCGGCCTTCGGCCTTGCCCAAGGTGGCGCTGCCCCCTTGG
AACCCCCGCACTCGCCGCCGTGAGGCTCGGGGGGCAGGCGGGCGGGCTTCGCCTTCG
ACTGCCCCCACTCGCATAGGCTTGGGTCGTTCCAGGCGCGTCAAGGCCAAGCCGCTGC
GCGGTCGCTGCGCGAGCCTTGACCCGCCTTCCACTTGGTGTCCAACCGGCAAGCGAA
GCGCGCAGGCCGCAGGCCGGAGGCTTTTCCCCAGAGAAAATTAAAAAAATTGATGGG
GCAAGGCCGCAGGCCGCGCAGTTGGAGCCGGTGGGTATGTGGTCGAAGGCTGGGTAG
CCGGTGGGCAATCCCTGTGGTCAAGCTCGTGGGCAGGCGCAGCCTGTCCATCAGCTTG
TCCAGCAGGGTTGTCCACGGGCCGAGCGAAGCGAGCCAGCCGGTGGCCGCTCGCGGC
CATCGTCCACATATCCACGGGCTGGCAAGGGAGCGCAGCGACCGCGCAGGGCGAAGC
CCGGAGAGCAAGCCCGTAGGGCGCCGCAGCCGCCGTAGGCGGTCACGACTTTGCGAA
GCAAAGTCTAGTGAGTATACTCAAGCATTGAGTGGCCCGCCGGAGGCACCGCCTTGC
GCTGCCCCCGTCGAGCCGGTTGGACACCAAAAGGGAGGGGCAGGCATGGCGGCATAC
GCGATCATGCGATGCAAGAAGCTGGCGAAAATGGGCAACGTGGCGGCCAGTCTCAAG
CACGCCTACCGCGAGCGCGAGACGCCCAACGCTGACGCCAGCAGGACGCCAGAGAA
CGAGCACTGGGCGGCCAGCAGCACCGATGAAGCGATGGGCCGACTGCGCGAGTTGCT
GCCAGAGAAGCGGCGCAAGGACGCTGTGTTGGCGGTCGAGTACGTCATGACGGCCAG
CCCGGAATGGTGGAAGTCGGCCAGCCAAGAACAGCAGGCGGCGTTCTTCGAGAAGGC
GCACAAGTGGCTGGCGGACAAGTACGGGGCGGATCGCATCGTGACGGCCAGCATCCA
CCGTGACGAAACCAGCCCGCACATGACCGCGTTCGTGGTGCCGCTGACGCAGGACGG
CAGGCTGTCGGCCAAGGAGTTCATCGGCAACAAAGCGCAGATGACCCGCGACCAGAC
CACGTTTGCGGCCGCTGTGGCCGATCTAGGGCTGCAACGGGGCATCGAGGGCAGCAA
GGCACGTCACACGCGCATTCAGGCGTTCTACGAGGCCCTGGAGCGGCCACCAGTGGG
CCACGTCACCATCAGCCCGCAAGCGGTCGAGCCACGCGCCTATGCACCGCAGGGATT
GGCCGAAAAGCTGGGAATCTCAAAGCGCGTTGAGACGCCGGAAGCCGTGGCCGACC
GGCTGACAAAAGCGGTTCGGCAGGGGTATGAGCCTGCCCTACAGGCCGCCGCAGGAG
CGCGTGAGATGCGCAAGAAGGCCGATCAAGCCCAAGAGACGGCCCGAGACCTTCGG
GAGCGCCTGAAGCCCGTTCTGGACGCCCTGGGGCCGTTGAATCGGGATATGCAGGCC
AAGGCCGCCGCGATCATCAAGGCCGTGGGCGAAAAGCTGCTGACGGAACAGCGGGA
AGTCCAGCGCCAGAAACAGGCCCAGCGCCAGCAGGAACGCGGGCGCGCACATTTCCC
CGAAAAGTGCCACCTGGGATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAAC
GCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGAC
TGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGT
AAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGA



TGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAG
CGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAG
CGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCA
AGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGG
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGC
AGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
GAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC
TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCATGGGCAAATATTATA
CGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGA
TGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTTTTTATGCATTAATCTTT
CTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACC
ACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACA
GGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTCGCAGATATT
GATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCGCTCACTGCA
CGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGC
CGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGG
TGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTT
CGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGATAACCTGCCG
CGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCGTTA
AATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCGGGCAATAA
ATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCGTCAGCAT
GAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACATGCA
GGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAA
AGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAA
AATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACG
AAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAG
AAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAA
AAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAAC
GCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGG
TATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTG
AAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCAAAATGGTCCT
CCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGGTTCTCCTGCAA
ACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGCGACTGGCGGT
CGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAGCTGTCGCACCT



GCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCATCCAGCTCTTG
TGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAG
CACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGT
ACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAAAT
CCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAAT
CCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGT
AATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGT
CGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCAC
AATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCAT
TTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATG
AACAATTCTTAAGAAGGAGATATACATATGTCCGCAAGAAACGTTGCGTCCGTATCG
CACGATCAAAATTTGCATGTGCTTCCGCATGCGGCCACCTCGACCAGCGCCTTGGTCC
TAGACGGCGACAGCCTGGACAAGATGATGCGCCTGGCCGAGGTCATGGCGACCGGGC
GAGCAACTCTGCCGAAGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTCGTCAT
GCAGGCCATGCAGTGGAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGGT
GAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCGC
ACCTGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCGG
CAAGTTTGTGATCAAAAACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAGCT
TGCCGACGAGGAAGGCCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGACG
AGCCCAGGGTGTTGGAGCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTCT
GGGCCGACGATCCTCGCCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGCC
TCTACTGCCCGGACGTGATTCTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCA
CCCCTCGGTACCGTGATGTTTCCCCACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGC
CTACGAGGACGAAAAGTTCAAAACGATGTTTCCCAAATGGCAGGAGGGAATCGACAC
CGGAAAGACCGACACCGAAAGCCTGATCGCCTTCTTGGAATCGAAATACACCCTCAG
TGCCGATCAGATCGACCGAATCAACCAGATGGCTCCTATCGCCGGAGAAACCGCATG
AAGACGCATAAAGTCACCCAGGGCAGTGCCGAATGGCACGCGCTCCGCGCCAACTAT
CGCACCGCGTCTGAAGCACCGGTTATGATGGGCGCATCCAAGCAGATGAAGCGCACC
GAGCTGCTTCATGCCAAGAAGACCGGGCTCGACCGGGACATTTCGTGGTGGGTCCAG
AAGTACTTGTTCGACAAGGGTCACGAAGCCGAAGCGCTGGCGCGACCAATTCTCGAA
GGTCGAATCGGCGAAGACCTGTTCCCGGTTGTGGGCACCGAAGGTGACCTGCTGGCC
TCCCTCGACGGCTGCACAATGATGGGCGAGATCGTTTTCGAGCACAAAATGTGGAAC
GAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCAG
CTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGACG
GGACCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCGA
AACTGGTCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACTG
AGGCCGTGGTGGAGGCAGTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATCG
AAGTAACCGGAATGGTCACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTGG
CCGTGTTTTCGGCGATCAACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAGA
GAAAACAGTGAAGTGGTGTGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAAC
ATGCGCTGAGCCAGACGGAAACCATCGACGCCCTCTTCCGCACCATCGACGAAATAT
CGGAGCAGGCCCGTCGCAAACGGCTTGAGCTGGACAAACTGGTGAAAGCTCGCAAGG
TGGCCATTCGCGAAGAGATCGTTCTGAAAGCGAAAGCAGCGCTGCGTGATCATCTGG



ACAAGATCAACACCTCGTTCGGCGGCAAGGTGCGGCTGCCGGAGATCCCCGCGGACT
TCGCCGGCGCGATCAAAGGCAAAAAAAATATCGCCAGTCTGCGTGACGCCGCCGACT
CTGAACTGGCCCGGGCCAAGATCGAGGCCAGCCAGATCGGCGACGGTATCCGCGCCA
ACTTGGAAAGCTTGCGCTCGCTCGCCGTGGATCATGCGTTTCTGTTCAACGATGCTCA
GCAGATCGTGCTCAAGAACAATGACGACCTGGTGGCCCTCATCAAGGTGCGGATCAA
CGAGCACAAGCAGGCCGAGGAAGCGAAAGAGCTGGCGCAGCGTGAACGTATTCGTG
CTGAAGAATCAGCGAAGCTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCCGAAGCGG
AAAAGGCAACAGCCAACGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACCAGTCG
AACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAAGC
CTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTACG
AAGGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTTG
TCCACATTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCAG
CATGAAGGAGGGGATCCTATGAGAGGCGTTAACAAAGTCATTCTGGTTGGCAACGTC
GGTGGTGACCCGGAAACTCGCTATATGCCCAACGGCAATGCGGTGACCAACATCACC
CTCGCCACCAGCGAGAGCTGGAAGGACAAGCAGACCGGCCAGCAACAGGAGCGCAC
CGAATGGCACCGCGTGGTGTTCTTCGGGAAGTTGGCGGAGATCGTCGGGCAGCACGT
AAAGAAGGGTCAGCAACTGTACGTCGAGGGTTCACTCAGAACTCGAAAGTGGCAGGC
GCAGGACGGTCAGGACCGCTACACAACAGAGATCATCGTCGACATGCACGGGCAGAT
GCAGATGTTTGGCGGAAAGCCTGGAAATGAACAGGCAGCTCAGAGCAGGTCATCTAC
TCAGCAGCAGAGTGCGCCTCAGCAGCGTAGCGCTCAGGATGAATTCGACGACGATAT
TCCTTTATAAGGATCCTGTACAAGTAAGCTTACCGGTTTATTGACTACCGGAAGCAGT
GTGACCGTGTGCTTCTCAAATGCCTGAGGCCAGTTTGCTCAGGCTCTCCCCGTGGAGG
TAATAATTGACGATATGATCATTTATTCTGCCTCCCAGAGCCTGATAAAAACGGTGAA
TCCGTTAGCGAGGTGCCGCCGGCTTCCATTCAGGTCGAGGTGGCCCGGCTCCATGCAC
CGCGACGCAACGCGGGGAGGCAGACAAGGTATAGGGCGGCGAGGCGGCTACAGCCG
ATAGTCTGGAACAGCGCACTTACGGGTTGCTGCGCAACCCAAGTG 
// 
 
 
  



Supplementary note 6: Complete sequence of the pBBR1-Rha-pluγTEPsy-kan plasmid in Genbank 
format. 
 
LOCUS       pBBR1-Rha-pluγTEPsy-kan    9192 bp    DNA   circular SYN 21-MAR-
2019 
DEFINITION  pBBR1-Rha-pluγTEPsy-kan 
ACCESSION  pBBR1-Rha-pluγTEPsy-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..675 
                     /label="pBBR1 ori" 
                     /note="replication origin" 
     CDS            1657..2655 
                     /label="mob" 
                     /note="replication protein" 
     CDS            2913..3707 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     CDS            4006..4944 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            4928..5764 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     promoter         6002..6033 
                     /label="Rha promoter" 
     CDS            6059..6313 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor" 
     CDS            6330..7217 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            7214..8875 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
CTACCGGCGCGGCAGCGTGACCCGTGTCGGCGGCTCCAACGGCTCGCCATCGTCCAG
AAAACACGGCTCATCGGGCATCGGCAGGCGCTGCTGCCCGCGCCGTTCCCATTCCTCC
GTTTCGGTCAAGGCTGGCAGGTCTGGTTCCATGCCCGGAATGCCGGGCTGGCTGGGC
GGCTCCTCGCCGGGGCCGGTCGGTAGTTGCTGCTCGCCCGGATACAGGGTCGGGATG



CGGCGCAGGTCGCCATGCCCCAACAGCGATTCGTCCTGGTCGTCGTGATCAACCACCA
CGGCGGCACTGAACACCGACAGGCGCAACTGGTCGCGGGGCTGGCCCCACGCCACGC
GGTCATTGACCACGTAGGCCGACACGGTGCCGGGGCCGTTGAGCTTCACGACGGAGA
TCCAGCGCTCGGCCACCAAGTCCTTGACTGCGTATTGGACCGTCCGCAAAGAACGTCC
GATGAGCTTGGAAAGTGTCTTCTGGCTGACCACCACGGCGTTCTGGTGGCCCATCTGC
GCCACGAGGTGATGCAGCAGCATTGCCGCCGTGGGTTTCCTCGCAATAAGCCCGGCC
CACGCCTCATGCGCTTTGCGTTCCGTTTGCACCCAGTGACCGGGCTTGTTCTTGGCTTG
AATGCCGATTTCTCTGGACTGCGTGGCCATGCTTATCTCCATGCGGTAGGGTGCCGCA
CGGTTGCGGCACCATGCGCAATCAGCTGCAACTTTTCGGCAGCGCGACAACAATTAT
GCGTTGCGTAAAAGTGGCAGTCAATTACAGATTTTCTTTAACCTACGCAATGAGCTAT
TGCGGGGGGTGCCGCAATGAGCTGTTGCGTACCCCCCTTTTTTAAGTTGTTGATTTTTA
AGTCTTTCGCATTTCGCCCTATATCTAGTTCTTTGGTGCCCAAAGAAGGGCACCCCTG
CGGGGTTCCCCCACGCCTTCGGCGCGGCTCCCCCTCCGGCAAAAAGTGGCCCCTCCGG
GGCTTGTTGATCGACTGCGCGGCCTTCGGCCTTGCCCAAGGTGGCGCTGCCCCCTTGG
AACCCCCGCACTCGCCGCCGTGAGGCTCGGGGGGCAGGCGGGCGGGCTTCGCCTTCG
ACTGCCCCCACTCGCATAGGCTTGGGTCGTTCCAGGCGCGTCAAGGCCAAGCCGCTGC
GCGGTCGCTGCGCGAGCCTTGACCCGCCTTCCACTTGGTGTCCAACCGGCAAGCGAA
GCGCGCAGGCCGCAGGCCGGAGGCTTTTCCCCAGAGAAAATTAAAAAAATTGATGGG
GCAAGGCCGCAGGCCGCGCAGTTGGAGCCGGTGGGTATGTGGTCGAAGGCTGGGTAG
CCGGTGGGCAATCCCTGTGGTCAAGCTCGTGGGCAGGCGCAGCCTGTCCATCAGCTTG
TCCAGCAGGGTTGTCCACGGGCCGAGCGAAGCGAGCCAGCCGGTGGCCGCTCGCGGC
CATCGTCCACATATCCACGGGCTGGCAAGGGAGCGCAGCGACCGCGCAGGGCGAAGC
CCGGAGAGCAAGCCCGTAGGGCGCCGCAGCCGCCGTAGGCGGTCACGACTTTGCGAA
GCAAAGTCTAGTGAGTATACTCAAGCATTGAGTGGCCCGCCGGAGGCACCGCCTTGC
GCTGCCCCCGTCGAGCCGGTTGGACACCAAAAGGGAGGGGCAGGCATGGCGGCATAC
GCGATCATGCGATGCAAGAAGCTGGCGAAAATGGGCAACGTGGCGGCCAGTCTCAAG
CACGCCTACCGCGAGCGCGAGACGCCCAACGCTGACGCCAGCAGGACGCCAGAGAA
CGAGCACTGGGCGGCCAGCAGCACCGATGAAGCGATGGGCCGACTGCGCGAGTTGCT
GCCAGAGAAGCGGCGCAAGGACGCTGTGTTGGCGGTCGAGTACGTCATGACGGCCAG
CCCGGAATGGTGGAAGTCGGCCAGCCAAGAACAGCAGGCGGCGTTCTTCGAGAAGGC
GCACAAGTGGCTGGCGGACAAGTACGGGGCGGATCGCATCGTGACGGCCAGCATCCA
CCGTGACGAAACCAGCCCGCACATGACCGCGTTCGTGGTGCCGCTGACGCAGGACGG
CAGGCTGTCGGCCAAGGAGTTCATCGGCAACAAAGCGCAGATGACCCGCGACCAGAC
CACGTTTGCGGCCGCTGTGGCCGATCTAGGGCTGCAACGGGGCATCGAGGGCAGCAA
GGCACGTCACACGCGCATTCAGGCGTTCTACGAGGCCCTGGAGCGGCCACCAGTGGG
CCACGTCACCATCAGCCCGCAAGCGGTCGAGCCACGCGCCTATGCACCGCAGGGATT
GGCCGAAAAGCTGGGAATCTCAAAGCGCGTTGAGACGCCGGAAGCCGTGGCCGACC
GGCTGACAAAAGCGGTTCGGCAGGGGTATGAGCCTGCCCTACAGGCCGCCGCAGGAG
CGCGTGAGATGCGCAAGAAGGCCGATCAAGCCCAAGAGACGGCCCGAGACCTTCGG
GAGCGCCTGAAGCCCGTTCTGGACGCCCTGGGGCCGTTGAATCGGGATATGCAGGCC
AAGGCCGCCGCGATCATCAAGGCCGTGGGCGAAAAGCTGCTGACGGAACAGCGGGA
AGTCCAGCGCCAGAAACAGGCCCAGCGCCAGCAGGAACGCGGGCGCGCACATTTCCC
CGAAAAGTGCCACCTGGGATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAAC
GCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGAC



TGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGT
AAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGA
TGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAG
CGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAG
CGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCA
AGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGG
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGC
AGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
GAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC
TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCATGGGCAAATATTATA
CGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGA
TGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTTTTTATGCATTAATCTTT
CTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACC
ACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACA
GGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTCGCAGATATT
GATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCGCTCACTGCA
CGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGC
CGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGG
TGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTT
CGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGATAACCTGCCG
CGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCGTTA
AATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCGGGCAATAA
ATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCGTCAGCAT
GAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACATGCA
GGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAA
AGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAA
AATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACG
AAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAG
AAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAA
AAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAAC
GCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGG
TATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTG
AAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCAAAATGGTCCT
CCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGGTTCTCCTGCAA



ACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGCGACTGGCGGT
CGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAGCTGTCGCACCT
GCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCATCCAGCTCTTG
TGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAG
CACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGT
ACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAAAT
CCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAAT
CCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGT
AATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGT
CGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCAC
AATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCAT
TTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATG
AACAATTCTTAAGAAGGAGATATACATATGAACCCATATGCAGTTTATGATGAGATT
GAAGAAAAGAGGTTGGAAGATGAGCACTACAGGGAAATTATATTAGAGCAACAAGG
CATGGATGCCGAAATTATTTATAACAAGCTTCCTGAGCTTGCTGGAATTTTTTCAATC
GAAACTAACAAACTCTTTGGCGAATTACTCACGGAGAACGATGAAGCCGCAGAGCTC
GTTAATTCTCTTTTGTATGAACTAAGCTTAATGAAAGTAAAAATGGAGGATATATGAA
GGAGGCCATCATATGTCCGCAAGAAACGTTGCGTCCGTATCGCACGATCAAAATTTG
CATGTGCTTCCGCATGCGGCCACCTCGACCAGCGCCTTGGTCCTAGACGGCGACAGCC
TGGACAAGATGATGCGCCTGGCCGAGGTCATGGCGACCGGGCGAGCAACTCTGCCGA
AGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTCGTCATGCAGGCCATGCAGTG
GAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGGTGAATGGCGTGCTCGG
TTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCGCACCTGTCGTGGATCGC
TTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCGGCAAGTTTGTGATCAAA
AACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGAGGAAGG
CCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTTGGA
GCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCG
CCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTG
ATTCTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGAT
GTTTCCCCACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAG
TTCAAAACGATGTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACC
GAAAGCCTGATCGCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACC
GAATCAACCAGATGGCTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCAC
CCAGGGCAGTGCCGAATGGCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGC
ACCGGTTATGATGGGCGCATCCAAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAA
GAAGACCGGGCTCGACCGGGACATTTCGTGGTGGGTCCAGAAGTACTTGTTCGACAA
GGGTCACGAAGCCGAAGCGCTGGCGCGACCAATTCTCGAAGGTCGAATCGGCGAAGA
CCTGTTCCCGGTTGTGGGCACCGAAGGTGACCTGCTGGCCTCCCTCGACGGCTGCACA
ATGATGGGCGAGATCGTTTTCGAGCACAAAATGTGGAACGAGCAGCTCGCCGCCGAC
GTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCAGCTGGAGCAGCAACTGCTG
GTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGACGGGACCGAAGACAACTTC
GTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCGAAACTGGTCGCCGGCTGG
AAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGGTGGAGGCA



GTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAATGGTC
ACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGATCA
ACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGT
GTGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACG
GAAACCATCGACGCCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGC
AAACGGCTTGAGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAG
ATCGTTCTGAAAGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCG
TTCGGCGGCAAGGTGCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAA
GGCAAAAAAAATATCGCCAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCC
AAGATCGAGGCCAGCCAGATCGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGC
TCGCTCGCCGTGGATCATGCGTTTCTGTTCAACGATGCTCAGCAGATCGTGCTCAAGA
ACAATGACGACCTGGTGGCCCTCATCAAGGTGCGGATCAACGAGCACAAGCAGGCCG
AGGAAGCGAAAGAGCTGGCGCAGCGTGAACGTATTCGTGCTGAAGAATCAGCGAAG
CTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCCGAAGCGGAAAAGGCAACAGCCAA
CGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACCAGTCGAACAACCAGCTCCGAG
AATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAAGCCTACAAAGCTCGAAGC
GAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTACGAAGGTCGTGCGCCGAT
ATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTTGTCCACATTCAAGGCGCT
GACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCAGCATGATGTACAAGTAAG
CTTACCGGTTTATTGACTACCGGAAGCAGTGTGACCGTGTGCTTCTCAAATGCCTGAG
GCCAGTTTGCTCAGGCTCTCCCCGTGGAGGTAATAATTGACGATATGATCATTTATTC
TGCCTCCCAGAGCCTGATAAAAACGGTGAATCCGTTAGCGAGGTGCCGCCGGCTTCC
ATTCAGGTCGAGGTGGCCCGGCTCCATGCACCGCGACGCAACGCGGGGAGGCAGACA
AGGTATAGGGCGGCGAGGCGGCTACAGCCGATAGTCTGGAACAGCGCACTTACGGGT
TGCTGCGCAACCCAAGTG 
// 
 
  



Supplementary note 7: Complete sequence of the pBBR1-Rha-pluγTEPsyS-kan plasmid in Genbank 
format. 
 
LOCUS       pBBR1-Rha-pluγTEPsyS-kan    9658 bp    DNA   circular SYN 21-MAR-
2019 
DEFINITION  pBBR1-Rha-pluγTEPsyS-kan 
ACCESSION  pBBR1-Rha-pluγTEPsyS-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..675 
                     /label="pBBR1 ori" 
                     /note="replication origin" 
     CDS            1657..2655 
                     /label="mob" 
                     /note="replication protein" 
     CDS            2913..3707 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     CDS            4006..4944 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            4928..5764 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     promoter         6002..6033 
                     /label="Rha promoter" 
     CDS            6059..6313 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor 
     CDS            6330..7217 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein from Pseudomonas syringae" 
     CDS            7214..8875 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
     CDS            8889..9332 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
CTACCGGCGCGGCAGCGTGACCCGTGTCGGCGGCTCCAACGGCTCGCCATCGTCCAG
AAAACACGGCTCATCGGGCATCGGCAGGCGCTGCTGCCCGCGCCGTTCCCATTCCTCC



GTTTCGGTCAAGGCTGGCAGGTCTGGTTCCATGCCCGGAATGCCGGGCTGGCTGGGC
GGCTCCTCGCCGGGGCCGGTCGGTAGTTGCTGCTCGCCCGGATACAGGGTCGGGATG
CGGCGCAGGTCGCCATGCCCCAACAGCGATTCGTCCTGGTCGTCGTGATCAACCACCA
CGGCGGCACTGAACACCGACAGGCGCAACTGGTCGCGGGGCTGGCCCCACGCCACGC
GGTCATTGACCACGTAGGCCGACACGGTGCCGGGGCCGTTGAGCTTCACGACGGAGA
TCCAGCGCTCGGCCACCAAGTCCTTGACTGCGTATTGGACCGTCCGCAAAGAACGTCC
GATGAGCTTGGAAAGTGTCTTCTGGCTGACCACCACGGCGTTCTGGTGGCCCATCTGC
GCCACGAGGTGATGCAGCAGCATTGCCGCCGTGGGTTTCCTCGCAATAAGCCCGGCC
CACGCCTCATGCGCTTTGCGTTCCGTTTGCACCCAGTGACCGGGCTTGTTCTTGGCTTG
AATGCCGATTTCTCTGGACTGCGTGGCCATGCTTATCTCCATGCGGTAGGGTGCCGCA
CGGTTGCGGCACCATGCGCAATCAGCTGCAACTTTTCGGCAGCGCGACAACAATTAT
GCGTTGCGTAAAAGTGGCAGTCAATTACAGATTTTCTTTAACCTACGCAATGAGCTAT
TGCGGGGGGTGCCGCAATGAGCTGTTGCGTACCCCCCTTTTTTAAGTTGTTGATTTTTA
AGTCTTTCGCATTTCGCCCTATATCTAGTTCTTTGGTGCCCAAAGAAGGGCACCCCTG
CGGGGTTCCCCCACGCCTTCGGCGCGGCTCCCCCTCCGGCAAAAAGTGGCCCCTCCGG
GGCTTGTTGATCGACTGCGCGGCCTTCGGCCTTGCCCAAGGTGGCGCTGCCCCCTTGG
AACCCCCGCACTCGCCGCCGTGAGGCTCGGGGGGCAGGCGGGCGGGCTTCGCCTTCG
ACTGCCCCCACTCGCATAGGCTTGGGTCGTTCCAGGCGCGTCAAGGCCAAGCCGCTGC
GCGGTCGCTGCGCGAGCCTTGACCCGCCTTCCACTTGGTGTCCAACCGGCAAGCGAA
GCGCGCAGGCCGCAGGCCGGAGGCTTTTCCCCAGAGAAAATTAAAAAAATTGATGGG
GCAAGGCCGCAGGCCGCGCAGTTGGAGCCGGTGGGTATGTGGTCGAAGGCTGGGTAG
CCGGTGGGCAATCCCTGTGGTCAAGCTCGTGGGCAGGCGCAGCCTGTCCATCAGCTTG
TCCAGCAGGGTTGTCCACGGGCCGAGCGAAGCGAGCCAGCCGGTGGCCGCTCGCGGC
CATCGTCCACATATCCACGGGCTGGCAAGGGAGCGCAGCGACCGCGCAGGGCGAAGC
CCGGAGAGCAAGCCCGTAGGGCGCCGCAGCCGCCGTAGGCGGTCACGACTTTGCGAA
GCAAAGTCTAGTGAGTATACTCAAGCATTGAGTGGCCCGCCGGAGGCACCGCCTTGC
GCTGCCCCCGTCGAGCCGGTTGGACACCAAAAGGGAGGGGCAGGCATGGCGGCATAC
GCGATCATGCGATGCAAGAAGCTGGCGAAAATGGGCAACGTGGCGGCCAGTCTCAAG
CACGCCTACCGCGAGCGCGAGACGCCCAACGCTGACGCCAGCAGGACGCCAGAGAA
CGAGCACTGGGCGGCCAGCAGCACCGATGAAGCGATGGGCCGACTGCGCGAGTTGCT
GCCAGAGAAGCGGCGCAAGGACGCTGTGTTGGCGGTCGAGTACGTCATGACGGCCAG
CCCGGAATGGTGGAAGTCGGCCAGCCAAGAACAGCAGGCGGCGTTCTTCGAGAAGGC
GCACAAGTGGCTGGCGGACAAGTACGGGGCGGATCGCATCGTGACGGCCAGCATCCA
CCGTGACGAAACCAGCCCGCACATGACCGCGTTCGTGGTGCCGCTGACGCAGGACGG
CAGGCTGTCGGCCAAGGAGTTCATCGGCAACAAAGCGCAGATGACCCGCGACCAGAC
CACGTTTGCGGCCGCTGTGGCCGATCTAGGGCTGCAACGGGGCATCGAGGGCAGCAA
GGCACGTCACACGCGCATTCAGGCGTTCTACGAGGCCCTGGAGCGGCCACCAGTGGG
CCACGTCACCATCAGCCCGCAAGCGGTCGAGCCACGCGCCTATGCACCGCAGGGATT
GGCCGAAAAGCTGGGAATCTCAAAGCGCGTTGAGACGCCGGAAGCCGTGGCCGACC
GGCTGACAAAAGCGGTTCGGCAGGGGTATGAGCCTGCCCTACAGGCCGCCGCAGGAG
CGCGTGAGATGCGCAAGAAGGCCGATCAAGCCCAAGAGACGGCCCGAGACCTTCGG
GAGCGCCTGAAGCCCGTTCTGGACGCCCTGGGGCCGTTGAATCGGGATATGCAGGCC
AAGGCCGCCGCGATCATCAAGGCCGTGGGCGAAAAGCTGCTGACGGAACAGCGGGA
AGTCCAGCGCCAGAAACAGGCCCAGCGCCAGCAGGAACGCGGGCGCGCACATTTCCC



CGAAAAGTGCCACCTGGGATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAAC
GCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGAC
TGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGT
AAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGA
TGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAG
CGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAG
CGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCA
AGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGG
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGC
AGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
GAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC
TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCATGGGCAAATATTATA
CGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGA
TGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTTTTTATGCATTAATCTTT
CTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACC
ACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACA
GGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTCGCAGATATT
GATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCGCTCACTGCA
CGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGC
CGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGG
TGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTT
CGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGATAACCTGCCG
CGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCGTTA
AATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCGGGCAATAA
ATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCGTCAGCAT
GAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACATGCA
GGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAA
AGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAA
AATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACG
AAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAG
AAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAA
AAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAAC
GCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGG
TATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTG



AAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCAAAATGGTCCT
CCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGGTTCTCCTGCAA
ACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGCGACTGGCGGT
CGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAGCTGTCGCACCT
GCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCATCCAGCTCTTG
TGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAG
CACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGT
ACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAAAT
CCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAAT
CCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGT
AATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGT
CGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCAC
AATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCAT
TTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATG
AACAATTCTTAAGAAGGAGATATACATATGAACCCATATGCAGTTTATGATGAGATT
GAAGAAAAGAGGTTGGAAGATGAGCACTACAGGGAAATTATATTAGAGCAACAAGG
CATGGATGCCGAAATTATTTATAACAAGCTTCCTGAGCTTGCTGGAATTTTTTCAATC
GAAACTAACAAACTCTTTGGCGAATTACTCACGGAGAACGATGAAGCCGCAGAGCTC
GTTAATTCTCTTTTGTATGAACTAAGCTTAATGAAAGTAAAAATGGAGGATATATGAA
GGAGGCCATCATATGTCCGCAAGAAACGTTGCGTCCGTATCGCACGATCAAAATTTG
CATGTGCTTCCGCATGCGGCCACCTCGACCAGCGCCTTGGTCCTAGACGGCGACAGCC
TGGACAAGATGATGCGCCTGGCCGAGGTCATGGCGACCGGGCGAGCAACTCTGCCGA
AGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTCGTCATGCAGGCCATGCAGTG
GAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGGTGAATGGCGTGCTCGG
TTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCGCACCTGTCGTGGATCGC
TTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCGGCAAGTTTGTGATCAAA
AACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGAGGAAGG
CCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTTGGA
GCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCG
CCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTG
ATTCTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGAT
GTTTCCCCACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAG
TTCAAAACGATGTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACC
GAAAGCCTGATCGCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACC
GAATCAACCAGATGGCTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCAC
CCAGGGCAGTGCCGAATGGCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGC
ACCGGTTATGATGGGCGCATCCAAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAA
GAAGACCGGGCTCGACCGGGACATTTCGTGGTGGGTCCAGAAGTACTTGTTCGACAA
GGGTCACGAAGCCGAAGCGCTGGCGCGACCAATTCTCGAAGGTCGAATCGGCGAAGA
CCTGTTCCCGGTTGTGGGCACCGAAGGTGACCTGCTGGCCTCCCTCGACGGCTGCACA
ATGATGGGCGAGATCGTTTTCGAGCACAAAATGTGGAACGAGCAGCTCGCCGCCGAC
GTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCAGCTGGAGCAGCAACTGCTG
GTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGACGGGACCGAAGACAACTTC



GTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCGAAACTGGTCGCCGGCTGG
AAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGGTGGAGGCA
GTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAATGGTC
ACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGATCA
ACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGT
GTGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACG
GAAACCATCGACGCCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGC
AAACGGCTTGAGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAG
ATCGTTCTGAAAGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCG
TTCGGCGGCAAGGTGCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAA
GGCAAAAAAAATATCGCCAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCC
AAGATCGAGGCCAGCCAGATCGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGC
TCGCTCGCCGTGGATCATGCGTTTCTGTTCAACGATGCTCAGCAGATCGTGCTCAAGA
ACAATGACGACCTGGTGGCCCTCATCAAGGTGCGGATCAACGAGCACAAGCAGGCCG
AGGAAGCGAAAGAGCTGGCGCAGCGTGAACGTATTCGTGCTGAAGAATCAGCGAAG
CTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCCGAAGCGGAAAAGGCAACAGCCAA
CGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACCAGTCGAACAACCAGCTCCGAG
AATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAAGCCTACAAAGCTCGAAGC
GAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTACGAAGGTCGTGCGCCGAT
ATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTTGTCCACATTCAAGGCGCT
GACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCAGCATGAAGGAGGGGATCC
TATGAGAGGCGTTAACAAAGTCATTCTGGTTGGCAACGTCGGTGGTGACCCGGAAAC
TCGCTATATGCCCAACGGCAATGCGGTGACCAACATCACCCTCGCCACCAGCGAGAG
CTGGAAGGACAAGCAGACCGGCCAGCAACAGGAGCGCACCGAATGGCACCGCGTGG
TGTTCTTCGGGAAGTTGGCGGAGATCGTCGGGCAGCACGTAAAGAAGGGTCAGCAAC
TGTACGTCGAGGGTTCACTCAGAACTCGAAAGTGGCAGGCGCAGGACGGTCAGGACC
GCTACACAACAGAGATCATCGTCGACATGCACGGGCAGATGCAGATGTTTGGCGGAA
AGCCTGGAAATGAACAGGCAGCTCAGAGCAGGTCATCTACTCAGCAGCAGAGTGCGC
CTCAGCAGCGTAGCGCTCAGGATGAATTCGACGACGATATTCCTTTATAAGGATCCTG
TACAAGTAAGCTTACCGGTTTATTGACTACCGGAAGCAGTGTGACCGTGTGCTTCTCA
AATGCCTGAGGCCAGTTTGCTCAGGCTCTCCCCGTGGAGGTAATAATTGACGATATGA
TCATTTATTCTGCCTCCCAGAGCCTGATAAAAACGGTGAATCCGTTAGCGAGGTGCCG
CCGGCTTCCATTCAGGTCGAGGTGGCCCGGCTCCATGCACCGCGACGCAACGCGGGG
AGGCAGACAAGGTATAGGGCGGCGAGGCGGCTACAGCCGATAGTCTGGAACAGCGC
ACTTACGGGTTGCTGCGCAACCCAAGTG 
// 
 
  



Supplementary note 8: Complete sequence of the pBBR1-Rha-redγTEPsy-kan plasmid in Genbank 
format. 
 
LOCUS       pBBR1-Rha-redγTEPsy-kan    9351 bp    DNA   circular SYN 21-MAR-
2019 
DEFINITION  pBBR1-Rha-redγTEPsy-kan 
ACCESSION  pBBR1-Rha-redγTEPsy-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..675 
                     /label="pBBR1 ori" 
                     /note="replication origin" 
     CDS            1657..2655 
                     /label="mob" 
                     /note="replication protein" 
     CDS            2913..3707 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     CDS            4006..4944 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            4928..5764 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     promoter         6002..6033 
                     /label="Rha promoter" 
     CDS            6059..6475 
                     /label="redγ" 
                     /note="lambda Red gam protein, recBCD inhibitor” 
     CDS            6489..7376 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            7373..9034 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
CTACCGGCGCGGCAGCGTGACCCGTGTCGGCGGCTCCAACGGCTCGCCATCGTCCAG
AAAACACGGCTCATCGGGCATCGGCAGGCGCTGCTGCCCGCGCCGTTCCCATTCCTCC
GTTTCGGTCAAGGCTGGCAGGTCTGGTTCCATGCCCGGAATGCCGGGCTGGCTGGGC
GGCTCCTCGCCGGGGCCGGTCGGTAGTTGCTGCTCGCCCGGATACAGGGTCGGGATG



CGGCGCAGGTCGCCATGCCCCAACAGCGATTCGTCCTGGTCGTCGTGATCAACCACCA
CGGCGGCACTGAACACCGACAGGCGCAACTGGTCGCGGGGCTGGCCCCACGCCACGC
GGTCATTGACCACGTAGGCCGACACGGTGCCGGGGCCGTTGAGCTTCACGACGGAGA
TCCAGCGCTCGGCCACCAAGTCCTTGACTGCGTATTGGACCGTCCGCAAAGAACGTCC
GATGAGCTTGGAAAGTGTCTTCTGGCTGACCACCACGGCGTTCTGGTGGCCCATCTGC
GCCACGAGGTGATGCAGCAGCATTGCCGCCGTGGGTTTCCTCGCAATAAGCCCGGCC
CACGCCTCATGCGCTTTGCGTTCCGTTTGCACCCAGTGACCGGGCTTGTTCTTGGCTTG
AATGCCGATTTCTCTGGACTGCGTGGCCATGCTTATCTCCATGCGGTAGGGTGCCGCA
CGGTTGCGGCACCATGCGCAATCAGCTGCAACTTTTCGGCAGCGCGACAACAATTAT
GCGTTGCGTAAAAGTGGCAGTCAATTACAGATTTTCTTTAACCTACGCAATGAGCTAT
TGCGGGGGGTGCCGCAATGAGCTGTTGCGTACCCCCCTTTTTTAAGTTGTTGATTTTTA
AGTCTTTCGCATTTCGCCCTATATCTAGTTCTTTGGTGCCCAAAGAAGGGCACCCCTG
CGGGGTTCCCCCACGCCTTCGGCGCGGCTCCCCCTCCGGCAAAAAGTGGCCCCTCCGG
GGCTTGTTGATCGACTGCGCGGCCTTCGGCCTTGCCCAAGGTGGCGCTGCCCCCTTGG
AACCCCCGCACTCGCCGCCGTGAGGCTCGGGGGGCAGGCGGGCGGGCTTCGCCTTCG
ACTGCCCCCACTCGCATAGGCTTGGGTCGTTCCAGGCGCGTCAAGGCCAAGCCGCTGC
GCGGTCGCTGCGCGAGCCTTGACCCGCCTTCCACTTGGTGTCCAACCGGCAAGCGAA
GCGCGCAGGCCGCAGGCCGGAGGCTTTTCCCCAGAGAAAATTAAAAAAATTGATGGG
GCAAGGCCGCAGGCCGCGCAGTTGGAGCCGGTGGGTATGTGGTCGAAGGCTGGGTAG
CCGGTGGGCAATCCCTGTGGTCAAGCTCGTGGGCAGGCGCAGCCTGTCCATCAGCTTG
TCCAGCAGGGTTGTCCACGGGCCGAGCGAAGCGAGCCAGCCGGTGGCCGCTCGCGGC
CATCGTCCACATATCCACGGGCTGGCAAGGGAGCGCAGCGACCGCGCAGGGCGAAGC
CCGGAGAGCAAGCCCGTAGGGCGCCGCAGCCGCCGTAGGCGGTCACGACTTTGCGAA
GCAAAGTCTAGTGAGTATACTCAAGCATTGAGTGGCCCGCCGGAGGCACCGCCTTGC
GCTGCCCCCGTCGAGCCGGTTGGACACCAAAAGGGAGGGGCAGGCATGGCGGCATAC
GCGATCATGCGATGCAAGAAGCTGGCGAAAATGGGCAACGTGGCGGCCAGTCTCAAG
CACGCCTACCGCGAGCGCGAGACGCCCAACGCTGACGCCAGCAGGACGCCAGAGAA
CGAGCACTGGGCGGCCAGCAGCACCGATGAAGCGATGGGCCGACTGCGCGAGTTGCT
GCCAGAGAAGCGGCGCAAGGACGCTGTGTTGGCGGTCGAGTACGTCATGACGGCCAG
CCCGGAATGGTGGAAGTCGGCCAGCCAAGAACAGCAGGCGGCGTTCTTCGAGAAGGC
GCACAAGTGGCTGGCGGACAAGTACGGGGCGGATCGCATCGTGACGGCCAGCATCCA
CCGTGACGAAACCAGCCCGCACATGACCGCGTTCGTGGTGCCGCTGACGCAGGACGG
CAGGCTGTCGGCCAAGGAGTTCATCGGCAACAAAGCGCAGATGACCCGCGACCAGAC
CACGTTTGCGGCCGCTGTGGCCGATCTAGGGCTGCAACGGGGCATCGAGGGCAGCAA
GGCACGTCACACGCGCATTCAGGCGTTCTACGAGGCCCTGGAGCGGCCACCAGTGGG
CCACGTCACCATCAGCCCGCAAGCGGTCGAGCCACGCGCCTATGCACCGCAGGGATT
GGCCGAAAAGCTGGGAATCTCAAAGCGCGTTGAGACGCCGGAAGCCGTGGCCGACC
GGCTGACAAAAGCGGTTCGGCAGGGGTATGAGCCTGCCCTACAGGCCGCCGCAGGAG
CGCGTGAGATGCGCAAGAAGGCCGATCAAGCCCAAGAGACGGCCCGAGACCTTCGG
GAGCGCCTGAAGCCCGTTCTGGACGCCCTGGGGCCGTTGAATCGGGATATGCAGGCC
AAGGCCGCCGCGATCATCAAGGCCGTGGGCGAAAAGCTGCTGACGGAACAGCGGGA
AGTCCAGCGCCAGAAACAGGCCCAGCGCCAGCAGGAACGCGGGCGCGCACATTTCCC
CGAAAAGTGCCACCTGGGATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAAC
GCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGAC



TGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGT
AAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGA
TGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAG
CGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAG
CGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCA
AGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGG
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGC
AGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
GAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC
TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCATGGGCAAATATTATA
CGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGA
TGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTTTTTATGCATTAATCTTT
CTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACC
ACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACA
GGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTCGCAGATATT
GATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCGCTCACTGCA
CGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGC
CGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGG
TGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTT
CGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGATAACCTGCCG
CGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCGTTA
AATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCGGGCAATAA
ATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCGTCAGCAT
GAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACATGCA
GGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAA
AGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAA
AATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACG
AAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAG
AAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAA
AAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAAC
GCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGG
TATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTG
AAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCAAAATGGTCCT
CCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGGTTCTCCTGCAA



ACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGCGACTGGCGGT
CGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAGCTGTCGCACCT
GCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCATCCAGCTCTTG
TGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAG
CACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGT
ACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAAAT
CCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAAT
CCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGT
AATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGT
CGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCAC
AATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCAT
TTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATG
AACAATTCTTAAGAAGGAGATATACATATGGATATTAATACTGAAACTGAGATCAAG
CAAAAGCATTCACTAACCCCCTTTCCTGTTTTCCTAATCAGCCCGGCATTTCGCGGGC
GATATTTTCACAGCTATTTCAGGAGTTCAGCCATGAACGCTTATTACATTCAGGATCG
TCTTGAGGCTCAGAGCTGGGCGCGTCACTACCAGCAGCTCGCCCGTGAAGAGAAAGA
GGCAGAACTGGCAGACGACATGGAAAAAGGCCTGCCCCAGCACCTGTTTGAATCGCT
ATGCATCGATCATTTGCAACGCCACGGGGCCAGCAAAAAATCCATTACCCGTGCGTTT
GATGACGATGTTGAGTTTCAGGAGCGCATGGCAGAACACATCCGGTACATGGTTGAA
ACCATTGCTCACCACCAGGTTGATATTGATTCAGAGGTATAAAGGAGGCCATCATATG
TCCGCAAGAAACGTTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCTTCCGCATG
CGGCCACCTCGACCAGCGCCTTGGTCCTAGACGGCGACAGCCTGGACAAGATGATGC
GCCTGGCCGAGGTCATGGCGACCGGGCGAGCAACTCTGCCGAAGCACTTCAACGGCA
ACTCCGCCGATTGCCTGGCCGTCGTCATGCAGGCCATGCAGTGGAGGATGAACCCGTT
TGCCGTCGCACAGAAAACCCATCTGGTGAATGGCGTGCTCGGTTACGAGGCGCAGCT
GGTCAACGCCGTGATTACAACCTGCGCACCTGTCGTGGATCGCTTGCACTACGAGTGG
TACGGCAACTGGGAAAAGGTCATCGGCAAGTTTGTGATCAAAAACAGCGACAAGGGT
GAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGAGGAAGGCCTGGGCGTGAAGGTT
TGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTTGGAGCTGCTACTGGCCCAG
GCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCGCCAGCAGCTCGCGTAC
CTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTGATTCTGGGGGTTTACA
GCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGATGTTTCCCCACAGCCGG
AGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAGTTCAAAACGATGTTTC
CCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACCGAAAGCCTGATCGCC
TTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACCGAATCAACCAGATG
GCTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCACCCAGGGCAGTGCCG
AATGGCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGCACCGGTTATGATGG
GCGCATCCAAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAGACCGGGCTCG
ACCGGGACATTTCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCACGAAGCCG
AAGCGCTGGCGCGACCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCCGGTTG
TGGGCACCGAAGGTGACCTGCTGGCCTCCCTCGACGGCTGCACAATGATGGGCGAGA
TCGTTTTCGAGCACAAAATGTGGAACGAGCAGCTCGCCGCCGACGTGCGTGCGGGCG
ATCTGGATGCGCATTACTACTGGCAGCTGGAGCAGCAACTGCTGGTGTCAGGTGCTG



AGAAAGTGATTTTCGTTTGCTCGGACGGGACCGAAGACAACTTCGTCTCGATGGAGT
ACTTCCCGGTGAACGGTCGGGCGGCGAAACTGGTCGCCGGCTGGAAACAGTTCGAAG
TCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGGTGGAGGCAGTTGGGAAGACTC
CGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAATGGTCACTGCGAGCAACC
TGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGATCAACACTGACCTGCA
GACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGTGTGGCGAGGTCGA
GGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACGGAAACCATCGACG
CCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGCAAACGGCTTGAGC
TGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAGATCGTTCTGAAAG
CGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCGTTCGGCGGCAAGG
TGCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAAGGCAAAAAAAATA
TCGCCAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCCAAGATCGAGGCCA
GCCAGATCGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCGCTCGCCGTGG
ATCATGCGTTTCTGTTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGACGACCT
GGTGGCCCTCATCAAGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCGAAAG
AGCTGGCGCAGCGTGAACGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCTGCCG
CCGAAGCGGAACAAGTTGCCGAAGCGGAAAAGGCAACAGCCAACGCGCCCGCGCCG
CAAGCTGCTGAGGCATCCAAACCAGTCGAACAACCAGCTCCGAGAATGTCGGCCGTC
ACCCCATCTGCGAAGGTGCCGCCCAAGCCTACAAAGCTCGAAGCGAACGTCACCGAC
CTTCATGCGCTGGTAAAAGCCGTCTACGAAGGTCGTGCGCCGATATCGGTCCTCACAG
TGAACTGGGGCGCGCTGGACGACCTTGTCCACATTCAAGGCGCTGACTTCCAAATGG
ACGGAGTAACCATCACGCAGGTGGCAGCATGATGTACAAGTAAGCTTACCGGTTTAT
TGACTACCGGAAGCAGTGTGACCGTGTGCTTCTCAAATGCCTGAGGCCAGTTTGCTCA
GGCTCTCCCCGTGGAGGTAATAATTGACGATATGATCATTTATTCTGCCTCCCAGAGC
CTGATAAAAACGGTGAATCCGTTAGCGAGGTGCCGCCGGCTTCCATTCAGGTCGAGG
TGGCCCGGCTCCATGCACCGCGACGCAACGCGGGGAGGCAGACAAGGTATAGGGCG
GCGAGGCGGCTACAGCCGATAGTCTGGAACAGCGCACTTACGGGTTGCTGCGCAACC
CAAGTG 
// 
 
  



Supplementary note 9: Complete sequence of the pBBR1-Rha-redγTEPsyS-kan plasmid in Genbank 
format. 
 
LOCUS       pBBR1-Rha-redγTEPsyS-kan    9820 bp    DNA   circular SYN 21-MAR-
2019 
DEFINITION  pBBR1-Rha-redγTEPsyS-kan 
ACCESSION  pBBR1-Rha-redγTEPsyS-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..675 
                     /label="pBBR1 ori" 
                     /note="replication origin" 
     CDS            1657..2655 
                     /label="mob" 
                     /note="replication protein" 
     CDS            2913..3707 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     CDS            4006..4944 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            4928..5764 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     promoter         6002..6033 
                     /label="Rha promoter" 
     CDS            6059..6475 
                     /label="redγ" 
                     /note="lambda Red gam protein, recBCD inhibitor” 
     CDS            6489..7376 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein from Pseudomonas syringae" 
     CDS            7373..9034 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
     CDS            9051..9494 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
CTACCGGCGCGGCAGCGTGACCCGTGTCGGCGGCTCCAACGGCTCGCCATCGTCCAG
AAAACACGGCTCATCGGGCATCGGCAGGCGCTGCTGCCCGCGCCGTTCCCATTCCTCC



GTTTCGGTCAAGGCTGGCAGGTCTGGTTCCATGCCCGGAATGCCGGGCTGGCTGGGC
GGCTCCTCGCCGGGGCCGGTCGGTAGTTGCTGCTCGCCCGGATACAGGGTCGGGATG
CGGCGCAGGTCGCCATGCCCCAACAGCGATTCGTCCTGGTCGTCGTGATCAACCACCA
CGGCGGCACTGAACACCGACAGGCGCAACTGGTCGCGGGGCTGGCCCCACGCCACGC
GGTCATTGACCACGTAGGCCGACACGGTGCCGGGGCCGTTGAGCTTCACGACGGAGA
TCCAGCGCTCGGCCACCAAGTCCTTGACTGCGTATTGGACCGTCCGCAAAGAACGTCC
GATGAGCTTGGAAAGTGTCTTCTGGCTGACCACCACGGCGTTCTGGTGGCCCATCTGC
GCCACGAGGTGATGCAGCAGCATTGCCGCCGTGGGTTTCCTCGCAATAAGCCCGGCC
CACGCCTCATGCGCTTTGCGTTCCGTTTGCACCCAGTGACCGGGCTTGTTCTTGGCTTG
AATGCCGATTTCTCTGGACTGCGTGGCCATGCTTATCTCCATGCGGTAGGGTGCCGCA
CGGTTGCGGCACCATGCGCAATCAGCTGCAACTTTTCGGCAGCGCGACAACAATTAT
GCGTTGCGTAAAAGTGGCAGTCAATTACAGATTTTCTTTAACCTACGCAATGAGCTAT
TGCGGGGGGTGCCGCAATGAGCTGTTGCGTACCCCCCTTTTTTAAGTTGTTGATTTTTA
AGTCTTTCGCATTTCGCCCTATATCTAGTTCTTTGGTGCCCAAAGAAGGGCACCCCTG
CGGGGTTCCCCCACGCCTTCGGCGCGGCTCCCCCTCCGGCAAAAAGTGGCCCCTCCGG
GGCTTGTTGATCGACTGCGCGGCCTTCGGCCTTGCCCAAGGTGGCGCTGCCCCCTTGG
AACCCCCGCACTCGCCGCCGTGAGGCTCGGGGGGCAGGCGGGCGGGCTTCGCCTTCG
ACTGCCCCCACTCGCATAGGCTTGGGTCGTTCCAGGCGCGTCAAGGCCAAGCCGCTGC
GCGGTCGCTGCGCGAGCCTTGACCCGCCTTCCACTTGGTGTCCAACCGGCAAGCGAA
GCGCGCAGGCCGCAGGCCGGAGGCTTTTCCCCAGAGAAAATTAAAAAAATTGATGGG
GCAAGGCCGCAGGCCGCGCAGTTGGAGCCGGTGGGTATGTGGTCGAAGGCTGGGTAG
CCGGTGGGCAATCCCTGTGGTCAAGCTCGTGGGCAGGCGCAGCCTGTCCATCAGCTTG
TCCAGCAGGGTTGTCCACGGGCCGAGCGAAGCGAGCCAGCCGGTGGCCGCTCGCGGC
CATCGTCCACATATCCACGGGCTGGCAAGGGAGCGCAGCGACCGCGCAGGGCGAAGC
CCGGAGAGCAAGCCCGTAGGGCGCCGCAGCCGCCGTAGGCGGTCACGACTTTGCGAA
GCAAAGTCTAGTGAGTATACTCAAGCATTGAGTGGCCCGCCGGAGGCACCGCCTTGC
GCTGCCCCCGTCGAGCCGGTTGGACACCAAAAGGGAGGGGCAGGCATGGCGGCATAC
GCGATCATGCGATGCAAGAAGCTGGCGAAAATGGGCAACGTGGCGGCCAGTCTCAAG
CACGCCTACCGCGAGCGCGAGACGCCCAACGCTGACGCCAGCAGGACGCCAGAGAA
CGAGCACTGGGCGGCCAGCAGCACCGATGAAGCGATGGGCCGACTGCGCGAGTTGCT
GCCAGAGAAGCGGCGCAAGGACGCTGTGTTGGCGGTCGAGTACGTCATGACGGCCAG
CCCGGAATGGTGGAAGTCGGCCAGCCAAGAACAGCAGGCGGCGTTCTTCGAGAAGGC
GCACAAGTGGCTGGCGGACAAGTACGGGGCGGATCGCATCGTGACGGCCAGCATCCA
CCGTGACGAAACCAGCCCGCACATGACCGCGTTCGTGGTGCCGCTGACGCAGGACGG
CAGGCTGTCGGCCAAGGAGTTCATCGGCAACAAAGCGCAGATGACCCGCGACCAGAC
CACGTTTGCGGCCGCTGTGGCCGATCTAGGGCTGCAACGGGGCATCGAGGGCAGCAA
GGCACGTCACACGCGCATTCAGGCGTTCTACGAGGCCCTGGAGCGGCCACCAGTGGG
CCACGTCACCATCAGCCCGCAAGCGGTCGAGCCACGCGCCTATGCACCGCAGGGATT
GGCCGAAAAGCTGGGAATCTCAAAGCGCGTTGAGACGCCGGAAGCCGTGGCCGACC
GGCTGACAAAAGCGGTTCGGCAGGGGTATGAGCCTGCCCTACAGGCCGCCGCAGGAG
CGCGTGAGATGCGCAAGAAGGCCGATCAAGCCCAAGAGACGGCCCGAGACCTTCGG
GAGCGCCTGAAGCCCGTTCTGGACGCCCTGGGGCCGTTGAATCGGGATATGCAGGCC
AAGGCCGCCGCGATCATCAAGGCCGTGGGCGAAAAGCTGCTGACGGAACAGCGGGA
AGTCCAGCGCCAGAAACAGGCCCAGCGCCAGCAGGAACGCGGGCGCGCACATTTCCC



CGAAAAGTGCCACCTGGGATGAATGTCAGCTACTGGGCTATCTGGACAAGGGAAAAC
GCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGAC
TGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGT
AAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGA
TGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAG
CGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAG
CGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG
ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCA
AGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGC
CGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGG
TGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGC
AGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTC
GAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCGCC
GCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCC
TCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCATGGGCAAATATTATA
CGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGA
TGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTTTTTATGCATTAATCTTT
CTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACC
ACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACA
GGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTCGCAGATATT
GATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCGCTCACTGCA
CGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGC
CGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGG
TGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTT
CGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGATAACCTGCCG
CGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCGTTA
AATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCGGGCAATAA
ATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCGTCAGCAT
GAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACATGCA
GGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAA
AGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAA
AATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACG
AAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAG
AAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAA
AAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAAC
GCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGG
TATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTG



AAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCAAAATGGTCCT
CCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGGTTCTCCTGCAA
ACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGCGACTGGCGGT
CGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAGCTGTCGCACCT
GCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCATCCAGCTCTTG
TGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAG
CACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGT
ACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAAAT
CCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAAT
CCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGT
AATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGT
CGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCAC
AATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCAT
TTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATG
AACAATTCTTAAGAAGGAGATATACATATGGATATTAATACTGAAACTGAGATCAAG
CAAAAGCATTCACTAACCCCCTTTCCTGTTTTCCTAATCAGCCCGGCATTTCGCGGGC
GATATTTTCACAGCTATTTCAGGAGTTCAGCCATGAACGCTTATTACATTCAGGATCG
TCTTGAGGCTCAGAGCTGGGCGCGTCACTACCAGCAGCTCGCCCGTGAAGAGAAAGA
GGCAGAACTGGCAGACGACATGGAAAAAGGCCTGCCCCAGCACCTGTTTGAATCGCT
ATGCATCGATCATTTGCAACGCCACGGGGCCAGCAAAAAATCCATTACCCGTGCGTTT
GATGACGATGTTGAGTTTCAGGAGCGCATGGCAGAACACATCCGGTACATGGTTGAA
ACCATTGCTCACCACCAGGTTGATATTGATTCAGAGGTATAATGAAGGAGGCCATCAT
ATGTCCGCAAGAAACGTTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCTTCCGC
ATGCGGCCACCTCGACCAGCGCCTTGGTCCTAGACGGCGACAGCCTGGACAAGATGA
TGCGCCTGGCCGAGGTCATGGCGACCGGGCGAGCAACTCTGCCGAAGCACTTCAACG
GCAACTCCGCCGATTGCCTGGCCGTCGTCATGCAGGCCATGCAGTGGAGGATGAACC
CGTTTGCCGTCGCACAGAAAACCCATCTGGTGAATGGCGTGCTCGGTTACGAGGCGC
AGCTGGTCAACGCCGTGATTACAACCTGCGCACCTGTCGTGGATCGCTTGCACTACGA
GTGGTACGGCAACTGGGAAAAGGTCATCGGCAAGTTTGTGATCAAAAACAGCGACAA
GGGTGAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGAGGAAGGCCTGGGCGTGA
AGGTTTGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTTGGAGCTGCTACTGG
CCCAGGCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCGCCAGCAGCTCG
CGTACCTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTGATTCTGGGGGT
TTACAGCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGATGTTTCCCCACA
GCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAGTTCAAAACGAT
GTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACCGAAAGCCTGAT
CGCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACCGAATCAACCA
GATGGCTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCACCCAGGGCAGT
GCCGAATGGCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGCACCGGTTATG
ATGGGCGCATCCAAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAGACCGGG
CTCGACCGGGACATTTCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCACGAA
GCCGAAGCGCTGGCGCGACCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCCG
GTTGTGGGCACCGAAGGTGACCTGCTGGCCTCCCTCGACGGCTGCACAATGATGGGC



GAGATCGTTTTCGAGCACAAAATGTGGAACGAGCAGCTCGCCGCCGACGTGCGTGCG
GGCGATCTGGATGCGCATTACTACTGGCAGCTGGAGCAGCAACTGCTGGTGTCAGGT
GCTGAGAAAGTGATTTTCGTTTGCTCGGACGGGACCGAAGACAACTTCGTCTCGATGG
AGTACTTCCCGGTGAACGGTCGGGCGGCGAAACTGGTCGCCGGCTGGAAACAGTTCG
AAGTCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGGTGGAGGCAGTTGGGAAGA
CTCCGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAATGGTCACTGCGAGCA
ACCTGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGATCAACACTGACCT
GCAGACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGTGTGGCGAGGT
CGAGGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACGGAAACCATCG
ACGCCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGCAAACGGCTTG
AGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAGATCGTTCTGA
AAGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCGTTCGGCGGCA
AGGTGCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAAGGCAAAAAAA
ATATCGCCAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCCAAGATCGAGG
CCAGCCAGATCGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCGCTCGCCG
TGGATCATGCGTTTCTGTTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGACGA
CCTGGTGGCCCTCATCAAGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCGA
AAGAGCTGGCGCAGCGTGAACGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCTG
CCGCCGAAGCGGAACAAGTTGCCGAAGCGGAAAAGGCAACAGCCAACGCGCCCGCG
CCGCAAGCTGCTGAGGCATCCAAACCAGTCGAACAACCAGCTCCGAGAATGTCGGCC
GTCACCCCATCTGCGAAGGTGCCGCCCAAGCCTACAAAGCTCGAAGCGAACGTCACC
GACCTTCATGCGCTGGTAAAAGCCGTCTACGAAGGTCGTGCGCCGATATCGGTCCTCA
CAGTGAACTGGGGCGCGCTGGACGACCTTGTCCACATTCAAGGCGCTGACTTCCAAA
TGGACGGAGTAACCATCACGCAGGTGGCAGCATGAAGGAGGGGATCCTATGAGAGG
CGTTAACAAAGTCATTCTGGTTGGCAACGTCGGTGGTGACCCGGAAACTCGCTATATG
CCCAACGGCAATGCGGTGACCAACATCACCCTCGCCACCAGCGAGAGCTGGAAGGAC
AAGCAGACCGGCCAGCAACAGGAGCGCACCGAATGGCACCGCGTGGTGTTCTTCGGG
AAGTTGGCGGAGATCGTCGGGCAGCACGTAAAGAAGGGTCAGCAACTGTACGTCGAG
GGTTCACTCAGAACTCGAAAGTGGCAGGCGCAGGACGGTCAGGACCGCTACACAACA
GAGATCATCGTCGACATGCACGGGCAGATGCAGATGTTTGGCGGAAAGCCTGGAAAT
GAACAGGCAGCTCAGAGCAGGTCATCTACTCAGCAGCAGAGTGCGCCTCAGCAGCGT
AGCGCTCAGGATGAATTCGACGACGATATTCCTTTATAAGGATCCTGTACAAGTAAGC
TTACCGGTTTATTGACTACCGGAAGCAGTGTGACCGTGTGCTTCTCAAATGCCTGAGG
CCAGTTTGCTCAGGCTCTCCCCGTGGAGGTAATAATTGACGATATGATCATTTATTCT
GCCTCCCAGAGCCTGATAAAAACGGTGAATCCGTTAGCGAGGTGCCGCCGGCTTCCA
TTCAGGTCGAGGTGGCCCGGCTCCATGCACCGCGACGCAACGCGGGGAGGCAGACAA
GGTATAGGGCGGCGAGGCGGCTACAGCCGATAGTCTGGAACAGCGCACTTACGGGTT
GCTGCGCAACCCAAGTG 
// 
 
  



Supplementary note 10: Complete sequence of the pHERD30T-BAD-TEPsy-Rha-Cas-kan plasmid 
in Genbank format. 
 
LOCUS       pHERD30T-BAD-TEPsy-kan    15589 bp  DNA circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-TEPsy-kan 
ACCESSION  pHERD30T-BAD-TEPsy-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13923 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 



     CDS            13920..15581 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT
CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG



TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA
AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG



AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA
CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC



ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT
TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC



GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA
GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA



GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGTCCGCAAGAAACGTTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCTTCC
GCATGCGGCCACCTCGACCAGCGCCTTGGTCCTAGACGGCGACAGCCTGGACAAGAT
GATGCGCCTGGCCGAGGTCATGGCGACCGGGCGAGCAACTCTGCCGAAGCACTTCAA
CGGCAACTCCGCCGATTGCCTGGCCGTCGTCATGCAGGCCATGCAGTGGAGGATGAA
CCCGTTTGCCGTCGCACAGAAAACCCATCTGGTGAATGGCGTGCTCGGTTACGAGGC
GCAGCTGGTCAACGCCGTGATTACAACCTGCGCACCTGTCGTGGATCGCTTGCACTAC
GAGTGGTACGGCAACTGGGAAAAGGTCATCGGCAAGTTTGTGATCAAAAACAGCGAC
AAGGGTGAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGAGGAAGGCCTGGGCGT
GAAGGTTTGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTTGGAGCTGCTACT
GGCCCAGGCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCGCCAGCAGCT
CGCGTACCTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTGATTCTGGGG
GTTTACAGCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGATGTTTCCCCAC
AGCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAGTTCAAAACG
ATGTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACCGAAAGCCTG
ATCGCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACCGAATCAACC
AGATGGCTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCACCCAGGGCAG
TGCCGAATGGCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGCACCGGTTAT
GATGGGCGCATCCAAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAGACCGG
GCTCGACCGGGACATTTCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCACGA
AGCCGAAGCGCTGGCGCGACCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCC
GGTTGTGGGCACCGAAGGTGACCTGCTGGCCTCCCTCGACGGCTGCACAATGATGGG
CGAGATCGTTTTCGAGCACAAAATGTGGAACGAGCAGCTCGCCGCCGACGTGCGTGC
GGGCGATCTGGATGCGCATTACTACTGGCAGCTGGAGCAGCAACTGCTGGTGTCAGG
TGCTGAGAAAGTGATTTTCGTTTGCTCGGACGGGACCGAAGACAACTTCGTCTCGATG
GAGTACTTCCCGGTGAACGGTCGGGCGGCGAAACTGGTCGCCGGCTGGAAACAGTTC
GAAGTCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGGTGGAGGCAGTTGGGAAG
ACTCCGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAATGGTCACTGCGAGC
AACCTGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGATCAACACTGACC
TGCAGACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGTGTGGCGAGG
TCGAGGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACGGAAACCATC
GACGCCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGCAAACGGCTT
GAGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAGATCGTTCTG
AAAGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCGTTCGGCGGC



AAGGTGCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAAGGCAAAAAA
AATATCGCCAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCCAAGATCGAG
GCCAGCCAGATCGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCGCTCGCC
GTGGATCATGCGTTTCTGTTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGACG
ACCTGGTGGCCCTCATCAAGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCG
AAAGAGCTGGCGCAGCGTGAACGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCT
GCCGCCGAAGCGGAACAAGTTGCCGAAGCGGAAAAGGCAACAGCCAACGCGCCCGC
GCCGCAAGCTGCTGAGGCATCCAAACCAGTCGAACAACCAGCTCCGAGAATGTCGGC
CGTCACCCCATCTGCGAAGGTGCCGCCCAAGCCTACAAAGCTCGAAGCGAACGTCAC
CGACCTTCATGCGCTGGTAAAAGCCGTCTACGAAGGTCGTGCGCCGATATCGGTCCTC
ACAGTGAACTGGGGCGCGCTGGACGACCTTGTCCACATTCAAGGCGCTGACTTCCAA
ATGGACGGAGTAACCATCACGCAGGTGGCAGCATGATTAATTAA 
// 
  



Supplementary note 11: Complete sequence of the pHERD30T-BAD-pluγTEPsy-Rha-Cas-kan 
plasmid in Genbank format. 
 
LOCUS    pHERD30T-BAD -pluγTEPsy-kan   15960 bp  DNA circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-pluγTEPsy-kan 
ACCESSION  pHERD30T-BAD-pluγTEPsy-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13290 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor" 
     CDS            13307..14194 



                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            14191..15852 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT



CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA



AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA



CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT



TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA



GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGAACCCATATGCAGTTTATGATGAGATTGAAGAAAAGAGGTTGGAAGATGAGC
ACTACAGGGAAATTATATTAGAGCAACAAGGCATGGATGCCGAAATTATTTATAACA
AGCTTCCTGAGCTTGCTGGAATTTTTTCAATCGAAACTAACAAACTCTTTGGCGAATT
ACTCACGGAGAACGATGAAGCCGCAGAGCTCGTTAATTCTCTTTTGTATGAACTAAGC
TTAATGAAAGTAAAAATGGAGGATATATGAAGGAGGCCATCATATGTCCGCAAGAAA
CGTTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCTTCCGCATGCGGCCACCTCG
ACCAGCGCCTTGGTCCTAGACGGCGACAGCCTGGACAAGATGATGCGCCTGGCCGAG
GTCATGGCGACCGGGCGAGCAACTCTGCCGAAGCACTTCAACGGCAACTCCGCCGAT
TGCCTGGCCGTCGTCATGCAGGCCATGCAGTGGAGGATGAACCCGTTTGCCGTCGCAC
AGAAAACCCATCTGGTGAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCAACGCCG
TGATTACAACCTGCGCACCTGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAACTG
GGAAAAGGTCATCGGCAAGTTTGTGATCAAAAACAGCGACAAGGGTGAGTACCGGC
AGCCAGGCTGGAAGCTTGCCGACGAGGAAGGCCTGGGCGTGAAGGTTTGGGCGACAT
TCCGCGGAGAAGACGAGCCCAGGGTGTTGGAGCTGCTACTGGCCCAGGCGCGTACAC
GCAACAGCACGCTCTGGGCCGACGATCCTCGCCAGCAGCTCGCGTACCTGGCAACCA
AACGCTGGTCCCGCCTCTACTGCCCGGACGTGATTCTGGGGGTTTACAGCCCAGATGA
GCTGGAGGAAAGCACCCCTCGGTACCGTGATGTTTCCCCACAGCCGGAGCAGCAAGG
GTCCGAGCTTCCCGCCTACGAGGACGAAAAGTTCAAAACGATGTTTCCCAAATGGCA
GGAGGGAATCGACACCGGAAAGACCGACACCGAAAGCCTGATCGCCTTCTTGGAATC
GAAATACACCCTCAGTGCCGATCAGATCGACCGAATCAACCAGATGGCTCCTATCGC
CGGAGAAACCGCATGAAGACGCATAAAGTCACCCAGGGCAGTGCCGAATGGCACGC
GCTCCGCGCCAACTATCGCACCGCGTCTGAAGCACCGGTTATGATGGGCGCATCCAA
GCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAGACCGGGCTCGACCGGGACAT
TTCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCACGAAGCCGAAGCGCTGGC
GCGACCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCCGGTTGTGGGCACCGA
AGGTGACCTGCTGGCCTCCCTCGACGGCTGCACAATGATGGGCGAGATCGTTTTCGAG
CACAAAATGTGGAACGAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATCTGGATGCG
CATTACTACTGGCAGCTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGTGATT
TTCGTTTGCTCGGACGGGACCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTGA
ACGGTCGGGCGGCGAAACTGGTCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAG



CGTATGAGCCAACTGAGGCCGTGGTGGAGGCAGTTGGGAAGACTCCGGACGCGCTGC
CAGCGCTGCGCATCGAAGTAACCGGAATGGTCACTGCGAGCAACCTGGAGCAGTTCA
AGGCCCATTCGCTGGCCGTGTTTTCGGCGATCAACACTGACCTGCAGACCGACCAGCA
CTTCGCTGATGCAGAGAAAACAGTGAAGTGGTGTGGCGAGGTCGAGGAGCGCCTGGA
AGCAGCCAAGCAACATGCGCTGAGCCAGACGGAAACCATCGACGCCCTCTTCCGCAC
CATCGACGAAATATCGGAGCAGGCCCGTCGCAAACGGCTTGAGCTGGACAAACTGGT
GAAAGCTCGCAAGGTGGCCATTCGCGAAGAGATCGTTCTGAAAGCGAAAGCAGCGCT
GCGTGATCATCTGGACAAGATCAACACCTCGTTCGGCGGCAAGGTGCGGCTGCCGGA
GATCCCCGCGGACTTCGCCGGCGCGATCAAAGGCAAAAAAAATATCGCCAGTCTGCG
TGACGCCGCCGACTCTGAACTGGCCCGGGCCAAGATCGAGGCCAGCCAGATCGGCGA
CGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCGCTCGCCGTGGATCATGCGTTTCTG
TTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGACGACCTGGTGGCCCTCATC
AAGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCGAAAGAGCTGGCGCAGCG
TGAACGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCTGCCGCCGAAGCGGAACA
AGTTGCCGAAGCGGAAAAGGCAACAGCCAACGCGCCCGCGCCGCAAGCTGCTGAGG
CATCCAAACCAGTCGAACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATCTGCGA
AGGTGCCGCCCAAGCCTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCTGG
TAAAAGCCGTCTACGAAGGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCG
CGCTGGACGACCTTGTCCACATTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCA
TCACGCAGGTGGCAGCATGATTAATTAA 
// 
  



Supplementary note 12: Complete sequence of the pHERD30T-BAD-redγTEPsy-Rha-Cas-kan 
plasmid in Genbank format. 
 
LOCUS    pHERD30T-BAD-redγTEPsy-kan   16019 bp  DNA circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-redγTEPsy-kan 
ACCESSION  pHERD30T-BAD-redγTEPsy-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13452 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor" 
     CDS            13466..14353 



                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            14350..16011 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT



CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA



AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA



CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT



TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA



GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGGATATTAATACTGAAACTGAGATCAAGCAAAAGCATTCACTAACCCCCTTTCC
TGTTTTCCTAATCAGCCCGGCATTTCGCGGGCGATATTTTCACAGCTATTTCAGGAGTT
CAGCCATGAACGCTTATTACATTCAGGATCGTCTTGAGGCTCAGAGCTGGGCGCGTCA
CTACCAGCAGCTCGCCCGTGAAGAGAAAGAGGCAGAACTGGCAGACGACATGGAAA
AAGGCCTGCCCCAGCACCTGTTTGAATCGCTATGCATCGATCATTTGCAACGCCACGG
GGCCAGCAAAAAATCCATTACCCGTGCGTTTGATGACGATGTTGAGTTTCAGGAGCG
CATGGCAGAACACATCCGGTACATGGTTGAAACCATTGCTCACCACCAGGTTGATATT
GATTCAGAGGTATAAAGGAGGCCATCATATGTCCGCAAGAAACGTTGCGTCCGTATC
GCACGATCAAAATTTGCATGTGCTTCCGCATGCGGCCACCTCGACCAGCGCCTTGGTC
CTAGACGGCGACAGCCTGGACAAGATGATGCGCCTGGCCGAGGTCATGGCGACCGGG
CGAGCAACTCTGCCGAAGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTCGTCA
TGCAGGCCATGCAGTGGAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGG
TGAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCG
CACCTGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCG
GCAAGTTTGTGATCAAAAACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAG
CTTGCCGACGAGGAAGGCCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGAC
GAGCCCAGGGTGTTGGAGCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTC
TGGGCCGACGATCCTCGCCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGC
CTCTACTGCCCGGACGTGATTCTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGC
ACCCCTCGGTACCGTGATGTTTCCCCACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCG
CCTACGAGGACGAAAAGTTCAAAACGATGTTTCCCAAATGGCAGGAGGGAATCGACA
CCGGAAAGACCGACACCGAAAGCCTGATCGCCTTCTTGGAATCGAAATACACCCTCA
GTGCCGATCAGATCGACCGAATCAACCAGATGGCTCCTATCGCCGGAGAAACCGCAT
GAAGACGCATAAAGTCACCCAGGGCAGTGCCGAATGGCACGCGCTCCGCGCCAACTA
TCGCACCGCGTCTGAAGCACCGGTTATGATGGGCGCATCCAAGCAGATGAAGCGCAC
CGAGCTGCTTCATGCCAAGAAGACCGGGCTCGACCGGGACATTTCGTGGTGGGTCCA
GAAGTACTTGTTCGACAAGGGTCACGAAGCCGAAGCGCTGGCGCGACCAATTCTCGA
AGGTCGAATCGGCGAAGACCTGTTCCCGGTTGTGGGCACCGAAGGTGACCTGCTGGC
CTCCCTCGACGGCTGCACAATGATGGGCGAGATCGTTTTCGAGCACAAAATGTGGAA
CGAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCA



GCTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGAC
GGGACCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCG
AAACTGGTCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACT
GAGGCCGTGGTGGAGGCAGTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATC
GAAGTAACCGGAATGGTCACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTG
GCCGTGTTTTCGGCGATCAACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAG
AGAAAACAGTGAAGTGGTGTGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAA
CATGCGCTGAGCCAGACGGAAACCATCGACGCCCTCTTCCGCACCATCGACGAAATA
TCGGAGCAGGCCCGTCGCAAACGGCTTGAGCTGGACAAACTGGTGAAAGCTCGCAAG
GTGGCCATTCGCGAAGAGATCGTTCTGAAAGCGAAAGCAGCGCTGCGTGATCATCTG
GACAAGATCAACACCTCGTTCGGCGGCAAGGTGCGGCTGCCGGAGATCCCCGCGGAC
TTCGCCGGCGCGATCAAAGGCAAAAAAAATATCGCCAGTCTGCGTGACGCCGCCGAC
TCTGAACTGGCCCGGGCCAAGATCGAGGCCAGCCAGATCGGCGACGGTATCCGCGCC
AACTTGGAAAGCTTGCGCTCGCTCGCCGTGGATCATGCGTTTCTGTTCAACGATGCTC
AGCAGATCGTGCTCAAGAACAATGACGACCTGGTGGCCCTCATCAAGGTGCGGATCA
ACGAGCACAAGCAGGCCGAGGAAGCGAAAGAGCTGGCGCAGCGTGAACGTATTCGT
GCTGAAGAATCAGCGAAGCTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCCGAAGCG
GAAAAGGCAACAGCCAACGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACCAGTC
GAACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAAG
CCTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTAC
GAAGGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTT
GTCCACATTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCA
GCATGATTAATTAA 
// 
  



Supplementary note 13: Complete sequence of the pHERD30T-BAD-BAS-Rha-Cas-kan plasmid in 
Genbank format. 
 
LOCUS       pHERD30T-BAD-BAS-kan   14863 bp  DNA  circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-BAS-kan 
ACCESSION  pHERD30T-BAD-BAS-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13779 
                     /label="beta" 
                     /note="ssDNA annealing protein from Pseudomonas aeruginosa” 
     CDS            13766..14389 



                     /label="alpha" 
                     /note="exonuclease from Pseudomonas aeruginosa" 
     CDS            14412..14855 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT
CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT
CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG



AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA
TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA
AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC



TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC
AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA
CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT



TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA
GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT
TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC



GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG
CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA
GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG



CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGGGAACTGCACTAACACCGCTCCTGACGAAGTTCGCCACGCGCTACGAGATGG
GTACCACGCCTGAAGAAGTGGCGAACACGCTCAAGCAGACCTGTTTCAAGGGCCAGG
TCAATGATTCGCAGATGGTCGCCCTGCTGATCGTGGCAGACCAGTACAAACTGAACC
CCTTCACCAAGGAGTTGTACGCATTCCCCGACAAGAACAACGGCATCGTGCCAGTTGT
TGGCGTGGATGGCTGGGCTCGGATCATCAACGAGAACCCACAGTTCGATGGCATGGA
ATTCTCAATGGACCAGCAGGGAACCGAATGCACCTGCAAGATCTATCGGAAGGACCG
CAGCCATGCCATCAGCGCGACTGAGTACATGGCCGAGTGCAAGCGGAACACCCAGCC
TTGGCAGTCCCATCCGCGCCGGATGCTTCGCCACAAGGCAATGATCCAGTGCGCACG
CCTCGCGTTCGGGTTCGCCGGCATATACGACCAGGACGAGGCCGAGCGGATCGTTGA
ACGAGACGTCACTCCCGCAGAACAGTACGAGGACGTCAGCGAGGCGATCTGCCTCAT
CAAGGACTCCCCAACAATGGAAGACTTGCAGTCAGCATTCAGCAATGCCTGGAAAGC
CTACAAGACAAAGGGCGCGCGCGACCAGCTTACGGCGGCCAAGGACCAGCGGAAGA
AAGAACTGCTGGACGCCCCTATAGACGTTGAATTCGAGGAGACCGGCGATGATCGAG
CAGCGTAGTGATGAATGGTTCGCACAGCGCCTGGGGCGGGTGACGGCCAGCAAGGTC
AAGGATGTGATGGCAAAGGGGCGCAGTGGCGCCCCTTCTGCTACCCGCCAGAACTAC
ATGATGCAGCTCCTGTGCGAGCGCCTGACCGGCAAGCGCGAGGAAGGATTCACCAGC
GCCGCAATGCAGCGTGGTACCGACCTGGAGCCGATTGCCCGCTCGGCATACGAGTTC
AATGCAGGCGTAATGACGATCGAAACAGGCCTGATCATCCATCCGCGAATCGATGGA
TTTGGCGCGTCGCCAGATGGCCTCGCGGGGGAGCATGGGCTCGTCGAGATTAAATGC
CCGTCTACCGCAACCCACATCTACACGATGCAGTCGGGCAAGCACGACCCACAGTAC
GAGTGGCAGATGCTCGCCCAAATGTCATGCAGCGGCCGCGAGTGGGTCGACTTCGTG
AGCTTCGACGACCGTCTGCCTGATGAATTGCAGTACGTGTGCTTCCGCTACCACCGCG
ACGAGGAACGCATTCGCGAGATGGAGTCCGAGGTTAAAGCGTTCCTGGAAGAGTTGG
CAGAGCTTGAACATCAGATGCGAGAACGCATGAGGAAAGCAGCATGAGTGCACAGG
AGGGGATCCTATGAGAGGCGTTAACAAAGTCATTCTGGTTGGCAACGTCGGTGGTGA
CCCGGAAACTCGCTATATGCCCAACGGCAATGCGGTGACCAACATCACCCTCGCCAC
CAGCGAGAGCTGGAAGGACAAGCAGACCGGCCAGCAACAGGAGCGCACCGAATGGC
ACCGCGTGGTGTTCTTCGGGAAGTTGGCGGAGATCGTCGGGCAGCACGTAAAGAAGG
GTCAGCAACTGTACGTCGAGGGTTCACTCAGAACTCGAAAGTGGCAGGCGCAGGACG
GTCAGGACCGCTACACAACAGAGATCATCGTCGACATGCACGGGCAGATGCAGATGT
TTGGCGGAAAGCCTGGAAATGAACAGGCAGCTCAGAGCAGGTCATCTACTCAGCAGC



AGAGTGCGCCTCAGCAGCGTAGCGCTCAGGATGAATTCGACGACGATATTCCTTTATT
AATTAA 
// 
  



Supplementary note 14: Complete sequence of the pHERD30T-BAD-pluγBAS-Rha-Cas-kan 
plasmid in Genbank format. 
 
LOCUS       pHERD30T-BAD-pluγBAS-kan  15143 bp  DNA circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-pluγBAS-kan 
ACCESSION  pHERD30T-BAD-pluγBAS-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13290 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor” 
     CDS            13307..14050 



                     /label="beta" 
                     /note="ssDNA annealing protein from Pseudomonas aeruginosa” 
     CDS            14037..14660 
                     /label="alpha" 
                     /note="exonuclease from Pseudomonas syringae" 
     CDS            14683..15126 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT



CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT
CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA



TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA
AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC



AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA
CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA



GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT
TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG



CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA
GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGAACCCATATGCAGTTTATGATGAGATTGAAGAAAAGAGGTTGGAAGATGAGC
ACTACAGGGAAATTATATTAGAGCAACAAGGCATGGATGCCGAAATTATTTATAACA
AGCTTCCTGAGCTTGCTGGAATTTTTTCAATCGAAACTAACAAACTCTTTGGCGAATT
ACTCACGGAGAACGATGAAGCCGCAGAGCTCGTTAATTCTCTTTTGTATGAACTAAGC
TTAATGAAAGTAAAAATGGAGGATATATGAAGGAGGACTAGTGATGGGAACTGCACT
AACACCGCTCCTGACGAAGTTCGCCACGCGCTACGAGATGGGTACCACGCCTGAAGA
AGTGGCGAACACGCTCAAGCAGACCTGTTTCAAGGGCCAGGTCAATGATTCGCAGAT
GGTCGCCCTGCTGATCGTGGCAGACCAGTACAAACTGAACCCCTTCACCAAGGAGTT
GTACGCATTCCCCGACAAGAACAACGGCATCGTGCCAGTTGTTGGCGTGGATGGCTG
GGCTCGGATCATCAACGAGAACCCACAGTTCGATGGCATGGAATTCTCAATGGACCA
GCAGGGAACCGAATGCACCTGCAAGATCTATCGGAAGGACCGCAGCCATGCCATCAG
CGCGACTGAGTACATGGCCGAGTGCAAGCGGAACACCCAGCCTTGGCAGTCCCATCC
GCGCCGGATGCTTCGCCACAAGGCAATGATCCAGTGCGCACGCCTCGCGTTCGGGTTC
GCCGGCATATACGACCAGGACGAGGCCGAGCGGATCGTTGAACGAGACGTCACTCCC
GCAGAACAGTACGAGGACGTCAGCGAGGCGATCTGCCTCATCAAGGACTCCCCAACA
ATGGAAGACTTGCAGTCAGCATTCAGCAATGCCTGGAAAGCCTACAAGACAAAGGGC
GCGCGCGACCAGCTTACGGCGGCCAAGGACCAGCGGAAGAAAGAACTGCTGGACGC
CCCTATAGACGTTGAATTCGAGGAGACCGGCGATGATCGAGCAGCGTAGTGATGAAT
GGTTCGCACAGCGCCTGGGGCGGGTGACGGCCAGCAAGGTCAAGGATGTGATGGCAA
AGGGGCGCAGTGGCGCCCCTTCTGCTACCCGCCAGAACTACATGATGCAGCTCCTGTG
CGAGCGCCTGACCGGCAAGCGCGAGGAAGGATTCACCAGCGCCGCAATGCAGCGTG
GTACCGACCTGGAGCCGATTGCCCGCTCGGCATACGAGTTCAATGCAGGCGTAATGA
CGATCGAAACAGGCCTGATCATCCATCCGCGAATCGATGGATTTGGCGCGTCGCCAG
ATGGCCTCGCGGGGGAGCATGGGCTCGTCGAGATTAAATGCCCGTCTACCGCAACCC
ACATCTACACGATGCAGTCGGGCAAGCACGACCCACAGTACGAGTGGCAGATGCTCG
CCCAAATGTCATGCAGCGGCCGCGAGTGGGTCGACTTCGTGAGCTTCGACGACCGTCT
GCCTGATGAATTGCAGTACGTGTGCTTCCGCTACCACCGCGACGAGGAACGCATTCGC
GAGATGGAGTCCGAGGTTAAAGCGTTCCTGGAAGAGTTGGCAGAGCTTGAACATCAG



ATGCGAGAACGCATGAGGAAAGCAGCATGAGTGCACAGGAGGGGATCCTATGAGAG
GCGTTAACAAAGTCATTCTGGTTGGCAACGTCGGTGGTGACCCGGAAACTCGCTATAT
GCCCAACGGCAATGCGGTGACCAACATCACCCTCGCCACCAGCGAGAGCTGGAAGGA
CAAGCAGACCGGCCAGCAACAGGAGCGCACCGAATGGCACCGCGTGGTGTTCTTCGG
GAAGTTGGCGGAGATCGTCGGGCAGCACGTAAAGAAGGGTCAGCAACTGTACGTCGA
GGGTTCACTCAGAACTCGAAAGTGGCAGGCGCAGGACGGTCAGGACCGCTACACAAC
AGAGATCATCGTCGACATGCACGGGCAGATGCAGATGTTTGGCGGAAAGCCTGGAAA
TGAACAGGCAGCTCAGAGCAGGTCATCTACTCAGCAGCAGAGTGCGCCTCAGCAGCG
TAGCGCTCAGGATGAATTCGACGACGATATTCCTTTATTAATTAA 
// 
  



Supplementary note 15: Complete sequence of the pHERD30T-BAD-redγBAS-Rha-Cas-kan 
plasmid in Genbank format. 
 
LOCUS       pHERD30T-BAD-redγBAS-kan  15293 bp  DNA circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-BAD-redγBAS-kan 
ACCESSION  pHERD30T-BAD-redγBAS-kan 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label="pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
     CDS            4468..6702 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            6753..7427 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            7424..9187 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            9199..10068 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 
     CDS            11812..12690 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            13036..13449 
                     /label="redγ" 
                     /note="lamda Red gam protein, recBCD inhibitor” 
     CDS            13466..14209 



                     /label="beta" 
                     /note="ssDNA annealing protein from Pseudomonas aeruginosa” 
     CDS            14196..14819 
                     /label="alpha" 
                     /note="exonuclease from Pseudomonas syringae" 
     CDS            14842..15258 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAG
GTAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCA
AGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAA
GTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCT
GATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTT
TTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGC
TATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCAT
ACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGT
GAATCCGCCTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGG
GACTGGTAAAACGGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATG
CGGCCCCAACGGGGCCACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTT
TCCCTTTTAAACCTTTTAGGACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTT
AAAAAGGGACGGATTTGTTGCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGA
TTTGTTGTTGTAAAGGGACGGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCT
TATACACAAGGAATGTCGAACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCC
CTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTA
TTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGG
CGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCA
AAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATG
GCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACC
GGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGA
CGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACA
GCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGC
GCGAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCT



CGATCAAGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGC
ACAGCCCGCTACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACAT
CTGTTGTTCAGTTTTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCG
AGGCGCAAGGCCGGGAAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGT
GAGACATGGGAAGCGGCCCGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAG
TTAATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGG
GTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGAAATATCA
CTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACACACTCTGACCTGTC
GCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAATTGCTGACGCAAAACGCG
CTCACTGCACGATGCCTCATCACAAAATTTATCCAGCGCAAAGGGACTTTTCAGGCTA
GCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCTGGATGTTGGCGGCAAC
GAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGCCCGAACAGCAAC
TCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCGA
TAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGC
GCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCC
GGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTA
TCGTCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTG
AGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTA
TGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCG
CTGGCAAAAAAATCATCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGG
CCAGAGAACGAAGTTGATTATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCG
CGTTATTGCAGAAAGCCATCCCGTCCCTGGCGAATATCACGCGGTGACCAGTTAAACT
CTCGGCGAAAAAGCGTCGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGA
TGTCAGTAACGCTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAG
GCGGTTCAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGC
GTACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATCGGCA
AAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTGTTTTCCAGG
TTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCATAAACAAGATCTCGC
GACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCTGTGCAACCAG
CTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATACTGCCCA
TCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCCGGC
GAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGA
TCATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTA
AACACATGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGAT
GTTCAGGAAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAG
ACGGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAAC
ACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACC
ACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTTTCAGGAAATGCGGTGAG
CATCACATCACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGT
TGCCAATGGCCCATTTTCCTGTCAGTAACGAGAAGGTCGCGAATTCAGGCGCTTTTTA
GACTGGTCGTAATGAAATTCAACTAGGTCGCGCCCCGCACGGGCGCGTGGATTGAAA
CGAGCTGGCGTTCGGCGAAGACTTCTACAGCTACCGTCGCCCGGCAAAACCGGGCGT
GGATTGAAACCTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACG
CGGAGGCTAGCGATACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGA



TTGGCAGCCTCTGGTCGAGCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCT
GCCTTCTTCGGCGGCGGTGAATTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTA
AATACACTGACGAGTTTCAGCGGCGTATTGCGGGTGATGCCATCCGTGTCGATCACTC
TACTCGCGGGGCCATACTGGCGGTAGAACGCTATGGCGCGCTAGGTCAATTGCTAGC
CTACGGCATCGCTGGCCACCATGCCGGGTTGGCCAATGGCCGCGAGGCTGGTGAGCG
AACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTGCCACGGTTATTGGAGGGGTG
GTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGCCACTAAAAGCGCGCCT
GGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTTTCCTGCTTGGTTG
ATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACGGCGCTCCCT
TCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGGCATCT
GACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCGG
CGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGG
AGGCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGG
CTGCGCCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGG
TATTCCGTCGTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCG
CCTTCGTTGATGACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGA
TGGAGAACTGGGACGCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCC
TGTTTGCCGACCGTCCAGCCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGG
TGATTCTTGACGAGGCACAGACCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGC
CCTTGATGAACTGGCGCTCAACTACCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAG
CCAGCGCTTCAATCGCCGGATTTCATCGGTGGGCTGCAGGACGTACGTGAGCTGGCG
CCCGAGCCGCAGCGGCTGTTCCGGGAGTTGGTGCGGGTACGAATACGGACATTGGGC
CCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGCCAGGCGTGAACAAGTGCTGTGC
ATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAGTCGCTTGCCGAGTTGCCCG
GTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTAGCAGCGTGCTGGCCG
AGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGGCCACCTCGCTGA
TCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGCTGGATTGGA
TTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTGGCCGA
AAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAACT
CAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCT
GTCCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGA
GGAGTTGGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCT
GCCCTACGAGACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTG
ATCATCCCATTTGATGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGAC
GGCTGCGCCGCCATCGCCCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAG
GGTTATCAGGCATTGCGGGAAGCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTAT
GGTGAGCAGTTTATGGCGTTGGTCAACCCTGATCTGTATCACCACCAATTCGGGTTGC
ACTGGGATAATCCGGCCTTTGTCAGCAGCGAGCGGCTATGTTGGTAGTCGGGACGCG
CAACAGCGGCCTGGCCTGGATGATGTGAAAGGGAGGGCCGATGGCCTACGGAATTCG
CTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCGCCCGGAAATGAAGGTGGAACG
CGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGCATTCTCGAGGCTATCCAC
TGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCTTAAGCCGATCCGCT
TCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTCAGCGTCGGTA
AGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAGGATCGCC



AGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTTCGA
GATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAA
CCGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTT
TCCGGCCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTT
CTGCGCGGCGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGC
ATGACCCCGCACTTCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCT
TCAGGGCGGCAGAGGACAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCG
ACTGCTGGAGCGGGGTGAAGCGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGAT
CAGTTACGCCCTGCTGCTGTCCGCACAAGGAGAGTTGCTGGACGTGCAGGACATTCG
CTTGCTCTCTGGCAAGAAGCCTCAACCCAGGCTTATGAGTGTGCCGCAGCCGGAGAA
GCGCACCTCGGGCATCAAGTCCAACGTACTGTGGGACAAGACCAGCTATGTGCTGGG
TGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCAGGAGCACGAGTCCTTCAAGACGCT
GCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGGTCTGCAGGCCTTGCTCCAGTTC
CTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTGTTCAGCGAAGCAATGCTC
GACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATCTGCACGAGACTCCG
GCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCCGCGAGGGGCTG
TGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGTCAAGGGC
GTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCTTTTTC
CTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTGC
CTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTG
CAGATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTG
GCCGCCGCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAG
GAAGCGGAAAAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCAT
GAGCTCGACTCGCTAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCC
AATACCTCGCGACTGTCCATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCC
AGCATCTGGCCGAGCATTTCCGGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGG
AGCCGGCCATCTGGCGCTTGCTCTATGCTACCGCGCCCAGTCGTGACGGCAGAGCCA
AGACCGAAGACTTACTCCCACAACTGGCCGGTGAAATGACCCGCGCCATCCTGACCG
GCAGCCGCTATCCGCGCAGTTTGCTAGCCAACCTGATCATGCGCATGCGTGCCGACGG
CGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGGCCGTGCTCGCTCGCGAGGCACG
CCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGAGTCTCGACAAGGACGCCAG
CAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGAAGGCGCCCAGCGCGC
AGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTACGGTGCCGCGTC
CAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACCACTTGGC
CAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAGGCG
AAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGG
GACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGA
TTCCGTCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTT
ACCTCTTTGATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCC
GCGTCTCGATCCGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAA
GATCCGCAACTACGTCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATAT
GCAGGAAAAATCCGTGCTGAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTAT
CGAGTCAGAGGCAAAGAAACTGCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCT
CTTGGATGTGCAAGAACTTCTTCGATGTGCGTGCTTTCGGGGCGGTGATGACCACCGA



GATTAATGCCGGCCAGGTGCGTGGACCGATCCAACTGGCATTCGCCACGTCTATCGAC
CCGGTATTGCCTATGGAGGTATCCATCACCCGCATGGCGGTGACTAACGAAAAGGAT
TTGGAGAAGGAACGCACCATGGGACGCAAGCACATCGTGCCTTACGGCTTGTACCGC
GCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCGGCTTTTCCGACGACGACT
TGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGACCGCTCGGCGGCAC
GTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCATGCCATGGGCA
ATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGGGGGACG
CAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGCTCT
GCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGA
TTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGT
GTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGC
CCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCA
ACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAG
CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGC
CCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTCCCTCGTGCGCTCTCCTGTTC
CGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT
TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA
ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC
CTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAG
CGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA
AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAA
GGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA
ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTG
CCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAG
TGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAAC
CAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGACAATTTACCGA
ACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGACAACTTGA
CGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCC
GGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCG
ACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGAT
ACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGT
GACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTG



CTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCG
GTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCA
GATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTG
CCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCGGGCGAAAGAACCCCGT
ATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGTAGGCGCGCGGACGAAA
GTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGACGACCGTAGTGATGAAT
CTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAACAAATTCTCGTCCCTG
ATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAATATAACCTTTCATTCCC
AGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCGGCGTTAAACCC
GCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTGCGCTTCA
GCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCATCA
GACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCC
GCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAA
CAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCAC
ACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTT
TATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCA
CCATGGATATTAATACTGAAACTGAGATCAAGCAAAAGCATTCACTAACCCCCTTTCC
TGTTTTCCTAATCAGCCCGGCATTTCGCGGGCGATATTTTCACAGCTATTTCAGGAGTT
CAGCCATGAACGCTTATTACATTCAGGATCGTCTTGAGGCTCAGAGCTGGGCGCGTCA
CTACCAGCAGCTCGCCCGTGAAGAGAAAGAGGCAGAACTGGCAGACGACATGGAAA
AAGGCCTGCCCCAGCACCTGTTTGAATCGCTATGCATCGATCATTTGCAACGCCACGG
GGCCAGCAAAAAATCCATTACCCGTGCGTTTGATGACGATGTTGAGTTTCAGGAGCG
CATGGCAGAACACATCCGGTACATGGTTGAAACCATTGCTCACCACCAGGTTGATATT
GATTCAGAGGTATAAAGGAGGACTAGTGATGGGAACTGCACTAACACCGCTCCTGAC
GAAGTTCGCCACGCGCTACGAGATGGGTACCACGCCTGAAGAAGTGGCGAACACGCT
CAAGCAGACCTGTTTCAAGGGCCAGGTCAATGATTCGCAGATGGTCGCCCTGCTGATC
GTGGCAGACCAGTACAAACTGAACCCCTTCACCAAGGAGTTGTACGCATTCCCCGAC
AAGAACAACGGCATCGTGCCAGTTGTTGGCGTGGATGGCTGGGCTCGGATCATCAAC
GAGAACCCACAGTTCGATGGCATGGAATTCTCAATGGACCAGCAGGGAACCGAATGC
ACCTGCAAGATCTATCGGAAGGACCGCAGCCATGCCATCAGCGCGACTGAGTACATG
GCCGAGTGCAAGCGGAACACCCAGCCTTGGCAGTCCCATCCGCGCCGGATGCTTCGC
CACAAGGCAATGATCCAGTGCGCACGCCTCGCGTTCGGGTTCGCCGGCATATACGAC
CAGGACGAGGCCGAGCGGATCGTTGAACGAGACGTCACTCCCGCAGAACAGTACGA
GGACGTCAGCGAGGCGATCTGCCTCATCAAGGACTCCCCAACAATGGAAGACTTGCA
GTCAGCATTCAGCAATGCCTGGAAAGCCTACAAGACAAAGGGCGCGCGCGACCAGCT
TACGGCGGCCAAGGACCAGCGGAAGAAAGAACTGCTGGACGCCCCTATAGACGTTGA
ATTCGAGGAGACCGGCGATGATCGAGCAGCGTAGTGATGAATGGTTCGCACAGCGCC
TGGGGCGGGTGACGGCCAGCAAGGTCAAGGATGTGATGGCAAAGGGGCGCAGTGGC
GCCCCTTCTGCTACCCGCCAGAACTACATGATGCAGCTCCTGTGCGAGCGCCTGACCG
GCAAGCGCGAGGAAGGATTCACCAGCGCCGCAATGCAGCGTGGTACCGACCTGGAGC
CGATTGCCCGCTCGGCATACGAGTTCAATGCAGGCGTAATGACGATCGAAACAGGCC
TGATCATCCATCCGCGAATCGATGGATTTGGCGCGTCGCCAGATGGCCTCGCGGGGG
AGCATGGGCTCGTCGAGATTAAATGCCCGTCTACCGCAACCCACATCTACACGATGC
AGTCGGGCAAGCACGACCCACAGTACGAGTGGCAGATGCTCGCCCAAATGTCATGCA



GCGGCCGCGAGTGGGTCGACTTCGTGAGCTTCGACGACCGTCTGCCTGATGAATTGCA
GTACGTGTGCTTCCGCTACCACCGCGACGAGGAACGCATTCGCGAGATGGAGTCCGA
GGTTAAAGCGTTCCTGGAAGAGTTGGCAGAGCTTGAACATCAGATGCGAGAACGCAT
GAGGAAAGCAGCATGAGTGCACAGGAGGGGATCCTATGAGAGGCGTTAACAAAGTC
ATTCTGGTTGGCAACGTCGGTGGTGACCCGGAAACTCGCTATATGCCCAACGGCAAT
GCGGTGACCAACATCACCCTCGCCACCAGCGAGAGCTGGAAGGACAAGCAGACCGG
CCAGCAACAGGAGCGCACCGAATGGCACCGCGTGGTGTTCTTCGGGAAGTTGGCGGA
GATCGTCGGGCAGCACGTAAAGAAGGGTCAGCAACTGTACGTCGAGGGTTCACTCAG
AACTCGAAAGTGGCAGGCGCAGGACGGTCAGGACCGCTACACAACAGAGATCATCGT
CGACATGCACGGGCAGATGCAGATGTTTGGCGGAAAGCCTGGAAATGAACAGGCAG
CTCAGAGCAGGTCATCTACTCAGCAGCAGAGTGCGCCTCAGCAGCGTAGCGCTCAGG
ATGAATTCGACGACGATATTCCTTTATTAATTAA 
// 
  



Supplementary note 16: Complete sequence of the pR6K-Tps-genta-tet-T7RP plasmid in Genbank 
format. 
 
LOCUS       pR6K-Tps-genta-tet-T7RP   6103 bp  DNA  circular SYN 21-MAR-2019 
DEFINITION  pR6K-Tps-genta-tet-T7RP 
ACCESSION  pR6K-Tps-genta-tet-T7RP 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..1047 
                     /label="r6k ori" 
                     /note="replication origin" 
     misc_feature      1494..1527 
                     /label="lox71" 
                     /note="mutant lox site" 
     CDS            1761..2294 
                     /label="gentaR" 
                     /note="gentamycin resistance gene " 
     misc_feature      2312..2345 
                     /label="lox66" 
                     /note="mutant lox site" 
     CDS            2346..2969 
                     /label="tetR" 
                     /note="regulator gene of tetO promoter" 
     CDS            3054..5705 
                     /label="T7P" 
                     /note="T7 RNA polymerase" 
ORIGIN       
ATGGAAAAAAAGGAATTTCGTGTTTTGATAAAATACTGTTTTCTGAAGGGAAAAAAT
ACAGTGGAAGCAAAAACTTGGCTTGATAATGAGTTTCCGGACTCTGCCCCAGGGAAA
TCAACAATAATTGATTGGTATGCAAAATTCAAGCGTGGTGAAATGAGCACGGAGGAC
GGTGAACGCAGTGGACGCCCGAAAGAGGTGGTTACCGACGAAAACATCAAAAAAAT
CCACAAAATGATTTTGAATGACCGTAAAATGAAGTTGATCGAGATAGCAGAGGCCTT
AAAGATATCAAAGGAACGTGTTGGTCATATCATTCATCAATATTTGGATATGCGGAA
GCTCTGTGCAAAATGGGTGCCGCGCGAGCTCACATTTGACCAAAAACAACAACGTGT
TGATGATTCTGAGCGGTGTTTGCAGCTGTTAACTCGTAATACACCCGAGTTTTTCCGTC
GATATGTGACAATGGATGAAACATGGCTCCATCACTACACTCCTGAGTCCAATCGAC
AGTCGGCTGAGTGGACAGCGACCGGTGAACCGTCTCCGAAGCGTGGAAAGACTCAAA
AGTCCGCTGGCAAAGTAATGGCCTCTGTTTTTTGGGATGCGCATGGAATAATTTTTAT
CGATTATCTTGAGAAGGGAAAAACCATCAACAGTGACTATTATATGGCGTTATTGGA
GCGTTTGAAGGTCGAAATCGCGGCAAAACGGCCCCACATGAAGAAGAAAAAAGTGTT
GTTCCACCAAGACAACGCACCGTGCCACAAGTCATTGAGAACGATGGCAAAAATTCA



TGAATTGGGCTTCGAATTGCTTCCCCACCCGCCGTATTCTCCAGATCTGGCCCCCAGC
GACTTTTTCTTGTTCTCAGACCTCAAAAGGATGCTCGCAGGGAAAAAATTTGGCTGCA
ATGAAGAGGTGATCGCCGAAACTGAGGCCTATTTTGAGGCAAAACCGAAGGAGTACT
ACCAAAATGGTATCAAAAAATTGGAAGGTCGTTATAATCGTTGTATCGCTCTTGAAGG
GAACTATGTTGAATAAACAGGTTGGCTGATAAGTCCCCGGTCTGAGCTCGCCATCAGT
TCAACCTGTTGATAGTACGTACTAAGCTCTCATGTTTCACGTACTAAGCTCTCATGTTT
AACGTACTAAGCTCTCATGTTTAACGAACTAAACCCTCATGGCTAACGTACTAAGCTC
TCATGGCTAACGTACTAAGCTCTCATGTTTCACGTACTAAGCTCTCATGTTTGAACAA
TAAAATTAATATAAATCAGCAACTTAAATAGCCTCTAAGGTTTTAAGTTTTATAAGAA
AAAAAAGAATATATAAGGCTTTTAAAGCTTTTAAGGTTTAACGGTTGTGGACAACAA
GCCAGGGATGTAACGCACTGAGAAGCCCTTAGAGCCTCTCAAAGCAATTTTCAGTGA
CGAATTCTGGCGGAGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGC
TACCGTTCGTATAATGTATGCTATACGAAGTTATGAAGGCACGAACCCAGTTGACATA
AGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCC
AGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGT
TATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACG
CCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGCAACGAT
GTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATC
ATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATC
TTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGA
TTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAA
GAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTA
GTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTG
CCACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGAT
CTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGG
CATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATT
CGTTCAAGCCGAATAACTTCGTATAATGTATGCTATACGAACGGTATTAAGACCCACT
TTCACATTTAAGTTGTTTTTCTAATCCGCATATGATCAATTCAAGGCCGAATAAGAAG
GCTGGCTCTGCACCTTGGTGATCAAATAATTCGATAGCTTGTCGTAATAATGGCGGCA
TACTATCAGTAGTAGGTGTTTCCCTTTCTTCTTTAGCGACTTGATGCTCTTGATCTTCC
AATACGCAACCTAAAGTAAAATGCCCCACAGCGCTGAGTGCATATAATGCATTCTCT
AGTGAAAAACCTTGTTGGCATAAAAAGGCTAATTGATTTTCGAGAGTTTCATACTGTT
TTTCTGTAGGCCGTGTACCTAAATGTACTTTTGCTCCATCGCGATGACTTAGTAAAGC
ACATCTAAAACTTTTAGCGTTATTACGTAAAAAATCTTGCCAGCTTTCCCCTTCTAAA
GGGCAAAAGTGAGTATGGTGCCTATCTAACATCTCAATGGCTAAGGCGTCGAGCAAA
GCCCGCTTATTTTTTACATGCCAATACAATGTAGGCTGCTCTACACCTAGCTTCTGGGC
GAGTTTACGGGTTGTTAAACCTTCGATTCCGACCTCATTAAGCAGCTCTAATGCGCTG
TTAATCACTTTACTTTTATCTAATCTAGACATCATTAATTCCTAATTTTTGTTGACACTC
TATCATTGATAGAGTTATTTTACCACTCCCTATCAGTGATAGAGAAGAGGCACTAAAT
GAACACGATTAACATCGCTAAGAACGACTTCTCTGACATCGAACTGGCTGCTATCCCG
TTCAACACTCTGGCTGACCATTACGGTGAGCGTTTAGCTCGCGAACAGTTGGCCCTTG
AGCATGAGTCTTACGAGATGGGTGAAGCACGCTTCCGCAAGATGTTTGAGCGTCAAC
TTAAAGCTGGTGAGGTTGCGGATAACGCTGCCGCCAAGCCTCTCATCACTACCCTACT
CCCTAAGATGATTGCACGCATCAACGACTGGTTTGAGGAAGTGAAAGCTAAGCGCGG



CAAGCGCCCGACAGCCTTCCAGTTCCTGCAAGAAATCAAGCCGGAAGCCGTAGCGTA
CATCACCATTAAGACCACTCTGGCTTGCCTAACCAGTGCTGACAATACAACCGTTCAG
GCTGTAGCAAGCGCAATCGGTCGGGCCATTGAGGACGAGGCTCGCTTCGGTCGTATC
CGTGACCTTGAAGCTAAGCACTTCAAGAAAAACGTTGAGGAACAACTCAACAAGCGC
GTAGGGCACGTCTACAAGAAAGCATTTATGCAAGTTGTCGAGGCTGACATGCTCTCTA
AGGGTCTACTCGGTGGCGAGGCGTGGTCTTCGTGGCATAAGGAAGACTCTATTCATGT
AGGAGTACGCTGCATCGAGATGCTCATTGAGTCAACCGGAATGGTTAGCTTACACCG
CCAAAATGCTGGCGTAGTAGGTCAAGACTCTGAGACTATCGAACTCGCACCTGAATA
CGCTGAGGCTATCGCAACCCGTGCAGGTGCGCTGGCTGGCATCTCTCCGATGTTCCAA
CCTTGCGTAGTTCCTCCTAAGCCGTGGACTGGCATTACTGGTGGTGGCTATTGGGCTA
ACGGTCGTCGTCCTCTGGCGCTGGTGCGTACTCACAGTAAGAAAGCACTGATGCGCTA
CGAAGACGTTTACATGCCTGAGGTGTACAAAGCGATTAACATTGCGCAAAACACCGC
ATGGAAAATCAACAAGAAAGTCCTAGCGGTCGCCAACGTAATCACCAAGTGGAAGCA
TTGTCCGGTCGAGGACATCCCTGCGATTGAGCGTGAAGAACTCCCGATGAAACCGGA
AGACATCGACATGAATCCTGAGGCTCTCACCGCGTGGAAACGTGCTGCCGCTGCTGT
GTACCGCAAGGACAAGGCTCGCAAGTCTCGCCGTATCAGCCTTGAGTTCATGCTTGAG
CAAGCCAATAAGTTTGCTAACCATAAGGCCATCTGGTTCCCTTACAACATGGACTGGC
GCGGTCGTGTTTACGCTGTGTCAATGTTCAACCCGCAAGGTAACGATATGACCAAAG
GACTGCTTACGCTGGCGAAAGGTAAACCAATCGGTAAGGAAGGTTACTACTGGCTGA
AAATCCACGGTGCAAACTGTGCGGGTGTCGATAAGGTTCCGTTCCCTGAGCGCATCA
AGTTCATTGAGGAAAACCACGAGAACATCATGGCTTGCGCTAAGTCTCCACTGGAGA
ACACTTGGTGGGCTGAGCAAGATTCTCCGTTCTGCTTCCTTGCGTTCTGCTTTGAGTAC
GCTGGGGTACAGCACCACGGCCTGAGCTATAACTGCTCCCTTCCGCTGGCGTTTGACG
GGTCTTGCTCTGGCATCCAGCACTTCTCCGCGATGCTCCGAGATGAGGTAGGTGGTCG
CGCGGTTAACTTGCTTCCTAGTGAAACCGTTCAGGACATCTACGGGATTGTTGCTAAG
AAAGTCAACGAGATTCTACAAGCAGACGCAATCAATGGGACCGATAACGAAGTAGTT
ACCGTGACCGATGAGAACACTGGTGAAATCTCTGAGAAAGTCAAGCTGGGCACTAAG
GCACTGGCTGGTCAATGGCTGGCTTACGGTGTTACTCGCAGTGTGACTAAGCGTTCAG
TCATGACGCTGGCTTACGGGTCCAAAGAGTTCGGCTTCCGTCAACAAGTGCTGGAAG
ATACCATTCAGCCAGCTATTGATTCCGGCAAGGGTCTGATGTTCACTCAGCCGAATCA
GGCTGCTGGATACATGGCTAAGCTGATTTGGGAATCTGTGAGCGTGACGGTGGTAGC
TGCGGTTGAAGCAATGAACTGGCTTAAGTCTGCTGCTAAGCTGCTGGCTGCTGAGGTC
AAAGATAAGAAGACTGGAGAGATTCTTCGCAAGCGTTGCGCTGTGCATTGGGTAACT
CCTGATGGTTTCCCTGTGTGGCAGGAATACAAGAAGCCTATTCAGACGCGCTTGAACC
TGATGTTCCTCGGTCAGTTCCGCTTACAGCCTACCATTAACACCAACAAAGATAGCGA
GATTGATGCACACAAACAGGAGTCTGGTATCGCTCCTAACTTTGTACACAGCCAAGA
CGGTAGCCACCTTCGTAAGACTGTAGTGTGGGCACACGAGAAGTACGGAATCGAATC
TTTTGCACTGATTCACGACTCCTTCGGTACCATTCCGGCTGACGCTGCGAACCTGTTCA
AAGCAGTGCGCGAAACTATGGTTGACACATATGAGTCTTGTGATGTACTGGCTGATTT
CTACGACCAGTTCGCTGACCAGTTGCACGAGTCTCAATTGGACAAAATGCCAGCACTT
CCGGCTAAAGGTAACTTGAACCTCCGTGACATCTTAGAGTCGGACTTCGCGTTCGCGT
AAGAATTCGGATCCAGACCGGGGACTTATCAGCCAACCTGTTATGTGGCGCGGTATT
ATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAAT
GACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTA



AGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTC
TGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATC
ATGTAAATCTGCAGAATTCCAGCACACTGGCGGCCGTTACTAGACCGTCCAGTCTGGC
AGGCCGGAAACATCGGTCAGCAGATAGGCTTTACCAGTAAGAAGGAGATATACAT 
// 
  



Supplementary note 17: Complete sequence of the pR6K-SacB-genta plasmid in Genbank format. 
 
LOCUS       pR6K-SacB-genta      4216 bp      DNA    circular SYN 21-MAR-2019 
DEFINITION  pR6K-SacB-genta 
ACCESSION  pR6K-SacB-genta 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        95..468 
                     /label="r6k ori" 
                     /note="replication origin" 
     misc_feature      596..629 
                     /label="lox71" 
                     /note="mutant lox site" 
     CDS            863..1396 
                     /label="gentaR" 
                     /note="gentamycin resistance gene " 
     misc_feature      1414..1447 
                     /label="lox66" 
                     /note="mutant lox site" 
     CDS            1813..3663 
                     /label="SacB" 
                     /note="SacB gene " 
ORIGIN       
TCCATGGCCTCCTTAGAACGGAATGTCGTCGTCGAAGCTGTCGTAGTCCTGGGCCGGT
TGCGGCGCCGGTTGCTGCTGCGGGGCCGGATCCATATGTCAGCCGTTAAGTGTTCCTG
TGTCACTCAAAATTGCTTTGAGAGGCTCTAAGGGCTTCTCAGTGCGTTACATCCCTGG
CTTGTTGTCCACAACCGTTAAACCTTAAAAGCTTTAAAAGCCTTATATATTCTTTTTTT
TCTTATAAAACTTAAAACCTTAGAGGCTATTTAAGTTGCTGATTTATATTAATTTTATT
GTTCAAACATGAGAGCTTAGTACGTGAAACATGAGAGCTTAGTACGTTAGCCATGAG
AGCTTAGTACGTTAGCCATGAGGGTTTAGTTCGTTAAACATGAGAGCTTAGTACGTTA
AACATGAGAGCTTAGTACGTGAAACATGAGAGCTTAGTACGTACTATCAACAGGTTG
AACTTAAGGATCCTGCGGCCCGAGGGCGGCAGGGGGTCTTCGAAGGTCTGCCCGTGG
CGCGGACGGGCCGCGCCGCAAGGGCGTCGCAGCTGAATTACATTCCCAACCGCGTGG
CACAACAACTGGCGGGCTACCGTTCGTATAATGTATGCTATACGAAGTTATGAAGGC
ACGAACCCAGTTGACATAAGCCTGTTCGGTTCGTAAACTGTAATGCAAGTAGCGTATG
CGCTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTG
GCGGTTTTCATGGCTTGTTATGACTGTTTTTTTGTACAGTCTATGCCTCGGGCATCCAA
GCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGT
TACGCAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGGTG
GCTCAAGTATGGGCATCATTCGCACATGTAGGCTCGGCCCTGACCAAGTCAAATCCAT
GCGGGCTGCTCTTGATCTTTTCGGTCGTGAGTTCGGAGACGTAGCCACCTACTCCCAA



CATCAGCCGGACTCCGATTACCTCGGGAACTTGCTCCGTAGTAAGACATTCATCGCGC
TTGCTGCCTTCGACCAAGAAGCGGTTGTTGGCGCTCTCGCGGCTTACGTTCTGCCCAG
GTTTGAGCAGCCGCGTAGTGAGATCTATATCTATGATCTCGCAGTCTCCGGCGAGCAC
CGGAGGCAGGGCATTGCCACCGCGCTCATCAATCTCCTCAAGCATGAGGCCAACGCG
CTTGGTGCTTATGTGATCTACGTGCAAGCAGATTACGGTGACGATCCCGCAGTGGCTC
TCTATACAAAGTTGGGCATACGGGAAGAAGTGATGCACTTTGATATCGACCCAAGTA
CCGCCACCTAACAATTCGTTCAAGCCGAATAACTTCGTATAATGTATGCTATACGAAC
GGTATTAAGACCCACTTTCACATTTAAGTTGTTAACGTAACAGAGACAGCACGTTCTG
CGGGACCTGGTTAGCCTGCGCCAGAACGGAAGTACCGGCCTGCTGCAGAATCTGCGC
GCGAGACATGTTGGAAACTTCGGTCGCGTAGTCGGAATCTTCGATACGGCTACGCGCT
TCAGACAGATTGTTTACGGTATTGCCCAGGTTGGTGATAGCAGAGTTGAAACGGTTTT
GTACCGCACCCAGATCAGAGCGCAGCGCATCCACCTGCGCCAGCGCGGCATCAATTT
TCTGCAGCGGGTTTTCGGTGGTTTTAGCGGCTGCTTCCGCCAGCTCTGGTTGTGCTTTG
AAATCATGACCAGCGGCTTTGCGTTCACTATTATTTAGTGAAATGAGATATTATGATA
TTTTCTGAATTGTGATTAAAAAGGCAACTTTATGCCCATGCAACAGAAACTATAAAAA
ATACAGAGAATGAAAAGAAACAGATAGATTTTTTAGTTCTTTAGGCCCGTAGTCTGCA
AATCCTTTTATGATTTTCTATCAAACAAAAGAGGAAAATAGACCAGTTGCAATCCAAA
CGAGAGTCTAATAGAATGAGGTCGAAAAGTAAATCGCGCGGGTTTGTTACTGATAAA
GCAGGCAAGACCTAAAATGTGTAAAGGGCAAAGTGTATACTTTGGCGTCACCCCTTA
CATATTTTAGGTCTTTTTTTATTGTGCGTAACTAACTTGCCATCTTCAAACAGGAGGGC
TGGAAGAAGCAGACCGCTAACACAGTACATAAAAAAGGAGACATGAACGATGAACA
TCAAAAAGTTTGCAAAACAAGCAACAGTATTAACCTTTACTACCGCACTGCTGGCAG
GAGGCGCAACTCAAGCGTTTGCGAAAGAAACGAACCAAAAGCCATATAAGGAAACA
TACGGCATTTCCCATATTACACGCCATGATATGCTGCAAATCCCTGAACAGCAAAAAA
ATGAAAAATATCAAGTTCCTGAGTTCGATTCGTCCACAATTAAAAATATCTCTTCTGC
AAAAGGCCTGGACGTTTGGGACAGCTGGCCATTACAAAACGCTGACGGCACTGTCGC
AAACTATCACGGCTACCACATCGTCTTTGCATTAGCCGGAGATCCTAAAAATGCGGAT
GACACATCGATTTACATGTTCTATCAAAAAGTCGGCGAAACTTCTATTGACAGCTGGA
AAAACGCTGGCCGCGTCTTTAAAGACAGCGACAAATTCGATGCAAATGATTCTATCCT
AAAAGACCAAACACAAGAATGGTCAGGTTCAGCCACATTTACATCTGACGGAAAAAT
CCGTTTATTCTACACTGATTTCTCCGGTAAACATTACGGCAAACAAACACTGACAACT
GCACAAGTTAACGTATCAGCATCAGACAGCTCTTTGAACATCAACGGTGTAGAGGAT
TATAAATCAATCTTTGACGGTGACGGAAAAACGTATCAAAATGTACAGCAGTTCATC
GATGAAGGCAACTACAGCTCAGGCGACAACCATACGCTGAGAGATCCTCACTACGTA
GAAGATAAAGGCCACAAATACTTAGTATTTGAAGCAAACACTGGAACTGAAGATGGC
TACCAAGGCGAAGAATCTTTATTTAACAAAGCATACTATGGCAAAAGCACATCATTCT
TCCGTCAAGAAAGTCAAAAACTTCTGCAAAGCGATAAAAAACGCACGGCTGAGTTAG
CAAACGGCGCTCTCGGTATGATTGAGCTAAACGATGATTACACACTGAAAAAAGTGA
TGAAACCGCTGATTGCATCTAACACAGTAACAGATGAAATTGAACGCGCGAACGTCT
TTAAAATGAACGGCAAATGGTATCTGTTCACTGACTCCCGCGGATCAAAAATGACGA
TTGACGGCATTACGTCTAACGATATTTACATGCTTGGTTATGTTTCTAATTCTTTAACT
GGCCCATACAAGCCGCTGAACAAAACTGGCCTTGTGTTAAAAATGGATCTTGATCCTA
ACGATGTAACCTTTACTTACTCACACTTCGCTGTACCTCAAGCGAAAGGAAACAATGT
CGTGATTACAAGCTATATGACAAACAGAGGATTCTACGCAGACAAACAATCAACGTT



TGCGCCTAGCTTCCTGCTGAACATCAAAGGCAAGAAAACATCTGTTGTCAAAGACAG
CATCCTTGAACAAGGACAATTAACAGTTAACAAACTGTATCTTTCACATCATACGCTT
TCTGCACGTTCAGTGAGTCCAGACCCAGGGTCTGAGAGTTGATCTGCTTCAGATCGAT
ATCGATAGTTTCACCGTCGTTGGCGCCAACCTGGATGGTCAGGGTGTTGTCCTGCGCC
AGGACTTTCACGCCGTTGAACTGAGTCTGGCCGGATACACGGTCGATTTCGTTCAGGC
GCTGGGTGATTTCAGCCTGGATGGAGTCGAGGTCAGACTGGGAGTTGGTGCTGTTAG
CAGACTGAACCGCCAGTTCACGCACACGCTGCAGGTTGTTGTTGATTTCGTTCAGCGC
GCCTTCAGTGGTCTGCGCAATGGAGATACCGTCGTTAGCGTTACGGGAAGCCTGAGTC
AGACCTTTGATGTTCGCGGTGAAACGGTTAGCAATCGCCTGACCTGCCGCATCGTCTT
TCGCGCTGTTGATACGCAGACCAGAAGACAGACGCTCGATAGCGGTGCCCAGTGCGG
ACTGGGATTTGTTCAGGTTATTCTGGGTCAGCAGCGACAGACTGTTAGTGTTGATTAC
TTGTGCCAT 
// 
  



Supplementary note 18: Complete sequence of the pRK2-BAD-Cre-SacB-apra plasmid in Genbank 
format. 
 
LOCUS       pRK2-BAD-Cre-SacB-apra    7524 bp   DNA  circular SYN 21-MAR-2019 
DEFINITION  pRK2-BAD-Cre-SacB-apra 
ACCESSION  pRK2-BAD-Cre-SacB-apra 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     rep_origin        1..630 
                     /label="oriV" 
                     /note="replication origin" 
     promoter         631..824 
                     /label="kan promoter" 
     CDS            842..1618 
                     /label="apraR" 
                     /note="apramycin resistance gene " 
     CDS            1619..3469 
                     /label="sacB" 
                     /note="sacB gene" 
     CDS            3768..4916 
                     /label="TrfA" 
                     /note="replication protein" 
     CDS            5227..6105 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     promoter         6133..6381 
                     /label="BAD promoter" 
     CDS            6382..7482 
                     /label="Cre" 
                     /note="site-specific recombinase" 
ORIGIN       
CGCTCACCGGGCTGGTTGCCCTCGCCGCTGGGCTGGCGGCCGTCTATGGCCCTGCAAA
CGCGCCAGAAACGCCGTCGAAGCCGTGTGCGAGACACCGCGGCCGCCGGCGTTGTGG
ATACCTCGCGGAAAACTTGGCCCTCACTGACAGATGAGGGGCGGACGTTGACACTTG
AGGGGCCGACTCACCCGGCGCGGCGTTGACAGATGAGGGGCAGGCTCGATTTCGGCC
GGCGACGTGGAGCTGGCCAGCCTCGCAAATCGGCGAAAACGCCTGATTTTACGCGAG
TTTCCCACAGATGATGTGGACAAGCCTGGGGATAAGTGCCCTGCGGTATTGACACTTG
AGGGGCGCGACTACTGACAGATGAGGGGCGCGATCCTTGACACTTGAGGGGCAGAGT
GCTGACAGATGAGGGGCGCACCTATTGACATTTGAGGGGCTGTCCACAGGCAGAAAA
TCCAGCATTTGCAAGGGTTTCCGCCCGTTTTTCGGCCACCGCTAACCTGTCTTTTAACC
TGCTTTTAAACCAATATTTATAAACCTTGTTTTTAACCAGGGCTGCGCCCTGTGCGCGT



GACCGCGCACGCCGAAGGGGGGTGCCCCCCCTTCTCGAACCCTCCCGGCCCGCTCTCG
AGTTGGCAGCATCACCCATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTA
TACGCCAACTTTGAAAACAACTTTGAAAAAGCTGTTTTCTGGTATTTAAGGTTTTAGA
ATGCAAGGAACAGTGAATTGGAGTTCGTCTTGTTATAATTAGCTTCTTGGGGTATCTT
TAAATACTGTAGAAAAGAGGAAGGAAATAATAAGTGCAATACGAATGGCGAAAAGC
CGAGCTCATCGGTCAGCTTCTCAACCTTGGGGTTACCCCCGGCGGTGTGCTGCTGGTC
CACAGCTCCTTCCGTAGCGTCCGGCCCCTCGAAGATGGGCCACTTGGACTGATCGAGG
CCCTGCGTGCTGCGCTGGGTCCGGGAGGGACGCTCGTCATGCCCTCGTGGTCAGGTCT
GGACGACGAGCCGTTCGATCCTGCCACGTCGCCCGTTACACCGGACCTTGGAGTTGTC
TCTGACACATTCTGGCGCCTGCCAAATGTAAAGCGCAGCGCCCATCCATTTGCCTTTG
CGGCAGCGGGGCCACAGGCAGAGCAGATCATCTCTGATCCATTGCCCCTGCCACCTC
ACTCGCCTGCAAGCCCGGTCGCCCGTGTCCATGAACTCGATGGGCAGGTACTTCTCCT
CGGCGTGGGACACGATGCCAACACGACGCTGCATCTTGCCGAGTTGATGGCAAAGGT
TCCCTATGGGGTGCCGAGACACTGCACCATTCTTCAGGATGGCAAGTTGGTACGCGTC
GATTATCTCGAGAATGACCACTGCTGTGAGCGCTTTGCCTTGGCGGACAGGTGGCTCA
AGGAGAAGAGCCTTCAGAAGGAAGGTCCAGTCGGTCATGCCTTTGCTCGGTTGATCC
GCTCCCGCGACATTGTGGCGACAGCCCTGGGTCAACTGGGCCGAGATCCGTTGATCTT
CCTGCATCCGCCAGAGGCGGGATGCGAAGAATGCGATGCCGCTCGCCAGTCGATTGG
CTGAGTTCACTATTATTTAGTGAAATGAGATATTATGATATTTTCTGAATTGTGATTAA
AAAGGCAACTTTATGCCCATGCAACAGAAACTATAAAAAATACAGAGAATGAAAAG
AAACAGATAGATTTTTTAGTTCTTTAGGCCCGTAGTCTGCAAATCCTTTTATGATTTTC
TATCAAACAAAAGAGGAAAATAGACCAGTTGCAATCCAAACGAGAGTCTAATAGAAT
GAGGTCGAAAAGTAAATCGCGCGGGTTTGTTACTGATAAAGCAGGCAAGACCTAAAA
TGTGTAAAGGGCAAAGTGTATACTTTGGCGTCACCCCTTACATATTTTAGGTCTTTTTT
TATTGTGCGTAACTAACTTGCCATCTTCAAACAGGAGGGCTGGAAGAAGCAGACCGC
TAACACAGTACATAAAAAAGGAGACATGAACGATGAACATCAAAAAGTTTGCAAAA
CAAGCAACAGTATTAACCTTTACTACCGCACTGCTGGCAGGAGGCGCAACTCAAGCG
TTTGCGAAAGAAACGAACCAAAAGCCATATAAGGAAACATACGGCATTTCCCATATT
ACACGCCATGATATGCTGCAAATCCCTGAACAGCAAAAAAATGAAAAATATCAAGTT
CCTGAGTTCGATTCGTCCACAATTAAAAATATCTCTTCTGCAAAAGGCCTGGACGTTT
GGGACAGCTGGCCATTACAAAACGCTGACGGCACTGTCGCAAACTATCACGGCTACC
ACATCGTCTTTGCATTAGCCGGAGATCCTAAAAATGCGGATGACACATCGATTTACAT
GTTCTATCAAAAAGTCGGCGAAACTTCTATTGACAGCTGGAAAAACGCTGGCCGCGT
CTTTAAAGACAGCGACAAATTCGATGCAAATGATTCTATCCTAAAAGACCAAACACA
AGAATGGTCAGGTTCAGCCACATTTACATCTGACGGAAAAATCCGTTTATTCTACACT
GATTTCTCCGGTAAACATTACGGCAAACAAACACTGACAACTGCACAAGTTAACGTA
TCAGCATCAGACAGCTCTTTGAACATCAACGGTGTAGAGGATTATAAATCAATCTTTG
ACGGTGACGGAAAAACGTATCAAAATGTACAGCAGTTCATCGATGAAGGCAACTACA
GCTCAGGCGACAACCATACGCTGAGAGATCCTCACTACGTAGAAGATAAAGGCCACA
AATACTTAGTATTTGAAGCAAACACTGGAACTGAAGATGGCTACCAAGGCGAAGAAT
CTTTATTTAACAAAGCATACTATGGCAAAAGCACATCATTCTTCCGTCAAGAAAGTCA
AAAACTTCTGCAAAGCGATAAAAAACGCACGGCTGAGTTAGCAAACGGCGCTCTCGG
TATGATTGAGCTAAACGATGATTACACACTGAAAAAAGTGATGAAACCGCTGATTGC
ATCTAACACAGTAACAGATGAAATTGAACGCGCGAACGTCTTTAAAATGAACGGCAA



ATGGTATCTGTTCACTGACTCCCGCGGATCAAAAATGACGATTGACGGCATTACGTCT
AACGATATTTACATGCTTGGTTATGTTTCTAATTCTTTAACTGGCCCATACAAGCCGCT
GAACAAAACTGGCCTTGTGTTAAAAATGGATCTTGATCCTAACGATGTAACCTTTACT
TACTCACACTTCGCTGTACCTCAAGCGAAAGGAAACAATGTCGTGATTACAAGCTATA
TGACAAACAGAGGATTCTACGCAGACAAACAATCAACGTTTGCGCCTAGCTTCCTGCT
GAACATCAAAGGCAAGAAAACATCTGTTGTCAAAGACAGCATCCTTGAACAAGGACA
ATTAACAGTTAACAAATACCTAGATGTGGCGCAACGATGCCGGCGACAAGCAGGAGC
GCACCGACTTCTTCCGCATCAAGTGTTTTGGCTCTCAGGCCGAGGCCCACGGCAAGTA
TTTGGGCAAGGGGTCGCTGGTATTCGTGCAGGGCAAGATTCGGAATACCAAGTACGA
GAAGGACGGCCAGACGGTCTACGGGACCGACTTCATTGCCGATAAGGTGGATTATCT
GGACACCAAGGCACCAGGCGGGTCAAATCAGGAATAAGGGCACATTGCCCCGGCGT
GAGTCGGGGCAATCCCGCAAGGAGGGTGAATGAATCGGACGTTTGACCGGAAGGCAT
ACAGGCAAGAACTGATCGACGCGGGGTTTTCCGCCGAGGATGCCGAAACCATCGCAA
GCCGCACCGTCATGCGTGCGCCCCGCGAAACCTTCCAGTCCGTCGGCTCGATGGTCCA
GCAAGCTACGGCCAAGATCGAGCGCGACAGCGTGCAACTGGCTCCCCCTGCCCTGCC
CGCGCCATCGGCCGCCGTGGAGCGTTCGCGTCGTCTCGAACAGGAGGCGGCAGGTTT
GGCGAAGTCGATGACCATCGACACGCGAGGAACTATGACGACCAAGAAGCGAAAAA
CCGCCGGCGAGGACCTGGCAAAACAGGTCAGCGAGGCCAAGCAGGCCGCGTTGCTG
AAACACACGAAGCAGCAGATCAAGGAAATGCAGCTTTCCTTGTTCGATATTGCGCCG
TGGCCGGACACGATGCGAGCGATGCCAAACGACACGGCCCGCTCTGCCCTGTTCACC
ACGCGCAACAAGAAAATCCCGCGCGAGGCGCTGCAAAACAAGGTCATTTTCCACGTC
AACAAGGACGTGAAGATCACCTACACCGGCGTCGAGCTGCGGGCCGACGATGACGA
ACTGGTGTGGCAGCAGGTGTTGGAGTACGCGAAGCGCACCCCTATCGGCGAGCCGAT
CACCTTCACGTTCTACGAGCTTTGCCAGGACCTGGGCTGGTCGATCAATGGCCGGTAT
TACACGAAGGCCGAGGAATGCCTGTCGCGCCTACAGGCGACGGCGATGGGCTTCACG
TCCGACCGCGTTGGGCACCTGGAATCGGTGTCGCTGCTGCACCGCTTCCGCGTCCTGG
ACCGTGGCAAGAAAACGTCCCGTTGCCAGGTCCTGATCGACGAGGAAATCGTCGTGC
TGTTTGCTGGCGACCACTACACGAAATTCATATGGGAGAAGTACCGCAAGCTGTCGC
CGACGGCCCGACGGATGTTCGACTATTTCAGCTCGCACCGGGAGCCGTACCCGCTCA
AGCTGGAAACCTTCCGCCTCATGTGCGGATCGGATTCCACCCGCGTGAAGAAGTGGC
GCGAGCAGGTCGGCGAAGCCTGCGAAGAGTTGCGAGGCAGCGGCCTGGTGGAACAC
GCCTGGGTCAATGATGACCTGGTGCATTGCAAACGCTAGACGCTCAGTGGAACGAGG
TTCATGTGCAGCTCCATCAGCAAAAGGGGATGATAAGTTTATCACCACCGACTATTTG
CAACAGTGCCGTTGATCGTGCTATGATCGACTGATGTCATCAGCGGTGGAGTGCAATG
TCGTTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCGGC
ACCTCGCTAACGGATTCACCACTCCAAGATGCATAATGTGCCTGTCAAATGGACGAA
GCAGGGATTCTGCAAACCCTATGCTACTCCGTCAAGCCGTCAATTGTCTGATTCGTTA
CCAATTATGACAACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAA
CTCGCTCGGGCTGGCCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCG
TCAAAACCAACATTGCGACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGC
AGCTTCGCCTGGCTGATACGTTGGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACT
GCTGGCGGAAAAGATGTGACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACG
CTGGCGATATCAAAATTGCTGTCTGCCAGGTGATCGCTGATGTACTGACAAGCCTCGC
GTACCCGATTATCCATCGGTGGATGGAGCGACTCGTTAATCGCTTCCATGCGCCGCAG



TAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCGAATAGCGCCCTTCCCCTTGC
CCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGCTGGTGCGCTTCATCCG
GGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCCATTCATGCCAGT
AGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTCCGGATGAC
GACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGGCAAA
CAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCA
ATCGGCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGA
TCATTTTGCGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATT
GTCCATATTGCATCAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACC
AAACCGGTAACCCCGCTTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATG
ACAAAAACGCGTAACAAAAGTGTCTATAATCACGGCAGAAAAGTCCACATTGATTAT
TTGCACGGCGTCACACTTTGCTATGCCATAGCATTTTTATCCATAAGATTAGCGGATC
CTACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATACCCGTTTTTTTGGGCTA
GCAGGAGGAATTCACCATGTCCAATTTACTGACCGTACACCAAAATTTGCCTGCATTA
CCGGTCGATGCAACGAGTGATGAGGTTCGCAAGAACCTGATGGACATGTTCAGGGAT
CGCCAGGCGTTTTCTGAGCATACCTGGAAAATGCTTCTGTCCGTTTGCCGGTCGTGGG
CGGCATGGTGCAAGTTGAATAACCGGAAATGGTTTCCCGCAGAACCTGAAGATGTTC
GCGATTATCTTCTATATCTTCAGGCGCGCGGTCTGGCAGTAAAAACTATCCAGCAACA
TTTGGGCCAGCTAAACATGCTTCATCGTCGGTCCGGGCTGCCACGACCAAGTGACAGC
AATGCTGTTTCACTGGTTATGCGGCGGATCCGAAAAGAAAACGTTGATGCCGGTGAA
CGTGCAAAACAGGCTCTAGCGTTCGAACGCACTGATTTCGACCAGGTTCGTTCACTCA
TGGAAAATAGCGATCGCTGCCAGGATATACGTAATCTGGCATTTCTGGGGATTGCTTA
TAACACCCTGTTACGTATAGCCGAAATTGCCAGGATCAGGGTTAAAGATATCTCACGT
ACTGACGGTGGGAGAATGTTAATCCATATTGGCAGAACGAAAACGCTGGTTAGCACC
GCAGGTGTAGAGAAGGCACTTAGCCTGGGGGTAACTAAACTGGTCGAGCGATGGATT
TCCGTCTCTGGTGTAGCTGATGATCCGAATAACTACCTGTTTTGCCGGGTCAGAAAAA
ATGGTGTTGCCGCGCCATCTGCCACCAGCCAGCTATCAACTCGCGCCCTGGAAGGGAT
TTTTGAAGCAACTCATCGATTGATTTACGGCGCTAAGGATGACTCTGGTCAGAGATAC
CTGGCCTGGTCTGGACACAGTGCCCGTGTCGGAGCCGCGCGAGATATGGCCCGCGCT
GGAGTTTCAATACCGGAGATCATGCAAGCTGGTGGCTGGACCAATGTAAATATTGTC
ATGAACTATATCCGTAACCTGGATAGTGAAACAGGGGCAATGGTGCGCCTGCTGGAA
GATGGCGATTAGCCCAGCCCGCCTAATGAGCGGGCTTTTTTTTGAACAAAATGA 
// 
  



Supplementary note 19: Complete sequence of the pHERD30T-SacB-genta plasmid in Genbank 
format. 
 
LOCUS     pHERD30T-SacB-genta     5756 bp   DNA  circular SYN 21-MAR-2019 
DEFINITION  pHERD30T-SacB-genta 
ACCESSION  pHERD30T-SacB-genta 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            312..845 
                     /label="genta" 
                     /note="gentamycin resistance gene" 
     rep_origin        1392..2162 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2595..4013 
                     /label="sacB" 
                     /note="sacB gene" 
 
ORIGIN       
AGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCTACCGTTCGTATA
ATGTATGCTATACGAAGTTATGAAGGCACGAACCCAGTTGACATAAGCCTGTTCGGTT
CGTAAACTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTTGACC
GAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGACTGTTTTT
TTGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATG
TTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGCAACGATGTTACGCAGCAGG
GCAGTCGCCCTAAAACAAAGTTAGGTGGCTCAAGTATGGGCATCATTCGCACATGTA
GGCTCGGCCCTGACCAAGTCAAATCCATGCGGGCTGCTCTTGATCTTTTCGGTCGTGA
GTTCGGAGACGTAGCCACCTACTCCCAACATCAGCCGGACTCCGATTACCTCGGGAA
CTTGCTCCGTAGTAAGACATTCATCGCGCTTGCTGCCTTCGACCAAGAAGCGGTTGTT
GGCGCTCTCGCGGCTTACGTTCTGCCCAGGTTTGAGCAGCCGCGTAGTGAGATCTATA
TCTATGATCTCGCAGTCTCCGGCGAGCACCGGAGGCAGGGCATTGCCACCGCGCTCAT
CAATCTCCTCAAGCATGAGGCCAACGCGCTTGGTGCTTATGTGATCTACGTGCAAGCA
GATTACGGTGACGATCCCGCAGTGGCTCTCTATACAAAGTTGGGCATACGGGAAGAA
GTGATGCACTTTGATATCGACCCAAGTACCGCCACCTAACAATTCGTTCAAGCCGAAT
AACTTCGTATAATGTATGCTATACGAACGGTATTAAGACCCACTTTCACATTTAAGTT
GTTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGCCTCGATACCCTG
ATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAACGGGGATT
GCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGCCACG
TAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAGG
ACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTT
GCCATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGAC



GGATTTGTTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGA
ACGTGGCCTCACCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATC
GCCTCAGTGTTCAGGAACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGA
GCGAGCCTGTCACCGATGAAGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGA
TGGCGGGTGTCCCTATCGAATCTTCCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCT
GAAACGGCGGGAAGTCCGGTTAACCCAAGAGCCCAATGGCAAGGGGAAAAGACCGA
GTGTGATGATTACCGGCTGGGTGCAAACAATCATCTACCGGGAGGGTGAGGGCCGTG
TAGAACTCAGGTTCACCAAAGACATGCTGCCGTACCTGACGGAACTCACCAAACAGT
TCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGACAGCACCCACGCGATCAGGC
TTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGCGAAATAGAAATTGACC
AGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCAAGGACTTCAAGT
TGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGCTACAGGTGG
AGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTTTTGGAC
CGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGGAAG
ATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGGTTCACTATTATTTAGTGA
AATGAGATATTATGATATTTTCTGAATTGTGATTAAAAAGGCAACTTTATGCCCATGC
AACAGAAACTATAAAAAATACAGAGAATGAAAAGAAACAGATAGATTTTTTAGTTCT
TTAGGCCCGTAGTCTGCAAATCCTTTTATGATTTTCTATCAAACAAAAGAGGAAAATA
GACCAGTTGCAATCCAAACGAGAGTCTAATAGAATGAGGTCGAAAAGTAAATCGCGC
GGGTTTGTTACTGATAAAGCAGGCAAGACCTAAAATGTGTAAAGGGCAAAGTGTATA
CTTTGGCGTCACCCCTTACATATTTTAGGTCTTTTTTTATTGTGCGTAACTAACTTGCC
ATCTTCAAACAGGAGGGCTGGAAGAAGCAGACCGCTAACACAGTACATAAAAAAGG
AGACATGAACGATGAACATCAAAAAGTTTGCAAAACAAGCAACAGTATTAACCTTTA
CTACCGCACTGCTGGCAGGAGGCGCAACTCAAGCGTTTGCGAAAGAAACGAACCAAA
AGCCATATAAGGAAACATACGGCATTTCCCATATTACACGCCATGATATGCTGCAAAT
CCCTGAACAGCAAAAAAATGAAAAATATCAAGTTCCTGAGTTCGATTCGTCCACAAT
TAAAAATATCTCTTCTGCAAAAGGCCTGGACGTTTGGGACAGCTGGCCATTACAAAA
CGCTGACGGCACTGTCGCAAACTATCACGGCTACCACATCGTCTTTGCATTAGCCGGA
GATCCTAAAAATGCGGATGACACATCGATTTACATGTTCTATCAAAAAGTCGGCGAA
ACTTCTATTGACAGCTGGAAAAACGCTGGCCGCGTCTTTAAAGACAGCGACAAATTC
GATGCAAATGATTCTATCCTAAAAGACCAAACACAAGAATGGTCAGGTTCAGCCACA
TTTACATCTGACGGAAAAATCCGTTTATTCTACACTGATTTCTCCGGTAAACATTACG
GCAAACAAACACTGACAACTGCACAAGTTAACGTATCAGCATCAGACAGCTCTTTGA
ACATCAACGGTGTAGAGGATTATAAATCAATCTTTGACGGTGACGGAAAAACGTATC
AAAATGTACAGCAGTTCATCGATGAAGGCAACTACAGCTCAGGCGACAACCATACGC
TGAGAGATCCTCACTACGTAGAAGATAAAGGCCACAAATACTTAGTATTTGAAGCAA
ACACTGGAACTGAAGATGGCTACCAAGGCGAAGAATCTTTATTTAACAAAGCATACT
ATGGCAAAAGCACATCATTCTTCCGTCAAGAAAGTCAAAAACTTCTGCAAAGCGATA
AAAAACGCACGGCTGAGTTAGCAAACGGCGCTCTCGGTATGATTGAGCTAAACGATG
ATTACACACTGAAAAAAGTGATGAAACCGCTGATTGCATCTAACACAGTAACAGATG
AAATTGAACGCGCGAACGTCTTTAAAATGAACGGCAAATGGTATCTGTTCACTGACTC
CCGCGGATCAAAAATGACGATTGACGGCATTACGTCTAACGATATTTACATGCTTGGT
TATGTTTCTAATTCTTTAACTGGCCCATACAAGCCGCTGAACAAAACTGGCCTTGTGT



TAAAAATGGATCTTGATCCTAACGATGTAACCTTTACTTACTCACACTTCGCTGTACCT
CAAGCGAAAGGAAACAATGTCGTGATTACAAGCTATATGACAAACAGAGGATTCTAC
GCAGACAAACAATCAACGTTTGCGCCTAGCTTCCTGCTGAACATCAAAGGCAAGAAA
ACATCTGTTGTCAAAGACAGCATCCTTGAACAAGGACAATTAACAGTTAACAAATTTC
AGGTATCGATACCGTCGACGGGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTG
CTTCGGGGTCATTATAGCGATTTTTTCGGTATATCCATCCTTTTTCGCACGATATACAG
GATTTTGCCAAAGGGTTCGTGTAGACTTTCCTTGGTGTATCCAACGGCGTCAGCCGGG
CAGGATAGGTGAAGTAGGCCCACCCGCGAGCGGGTGTTCCTTCTTCACTGTCCCTTAT
TCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCTGCGAGGCTGGCCGATAAGCTAG
CTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGG
CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCA
GAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAGGCTC
CCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCC
CTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTA
GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGC
GCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCAC
TGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAG
AGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTG
CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA
CAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAA
AAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAA
CGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAG
ATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTT
GGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATT
TCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGC
TTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTGACCTACGCTCACCGGCTCCAG
ATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAA
CTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTC
GCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGC
TCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACAT
GATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG
AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTT
ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGC
GTTGTGACAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGA
ATTG 
  



Supplementary note 20: Complete sequence of the pHERD30T-BAD-redγβα-Rha-Cas-kan-amp-
ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-redγβα-kan-amp-ccdB   16255 bp   DNA  circular SYN 21-
MAR-2019 
DEFINITION  pHERD30T-BAD-redγβα-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-redγβα-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..14788 
                     /label="redγ" 
                     /note="gam protein from E. coli, recBCD inhibitor " 
     CDS            14785..15570 
                     /label="redβ" 
                     /note=" ssDNA annealing protein from E. coli" 
     CDS            15567..16247 
                     /label="redα" 
                     /note=" exonuclease from E. coli" 
 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC
AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA



CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT



TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG
TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG



TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC
CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA



TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG
TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT



GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGGATATTAATACTGA
AACTGAGATCAAGCAAAAGCATTCACTAACCCCCTTTCCTGTTTTCCTAATCAGCCCGGCAT
TTCGCGGGCGATATTTTCACAGCTATTTCAGGAGTTCAGCCATGAACGCTTATTACATTCAGG
ATCGTCTTGAGGCTCAGAGCTGGGCGCGTCACTACCAGCAGCTCGCCCGTGAAGAGAAAG
AGGCAGAACTGGCAGACGACATGGAAAAAGGCCTGCCCCAGCACCTGTTTGAATCGCTAT
GCATCGATCATTTGCAACGCCACGGGGCCAGCAAAAAATCCATTACCCGTGCGTTTGATGA
CGATGTTGAGTTTCAGGAGCGCATGGCAGAACACATCCGGTACATGGTTGAAACCATTGCT
CACCACCAGGTTGATATTGATTCAGAGGTATAAAACGAATGAGTACTGCACTCGCAACGCT
GGCTGGGAAGCTGGCTGAACGTGTCGGCATGGATTCTGTCGACCCACAGGAACTGATCACC
ACTCTTCGCCAGACGGCATTTAAAGGTGATGCCAGCGATGCGCAGTTCATCGCATTACTGAT
CGTTGCCAACCAGTACGGCCTTAATCCGTGGACGAAAGAAATTTACGCCTTTCCTGATAAGC
AGAATGGCATCGTTCCGGTGGTGGGCGTTGATGGCTGGTCCCGCATCATCAATGAAAACCA
GCAGTTTGATGGCATGGACTTTGAGCAGGACAATGAATCCTGTACATGCCGGATTTACCGCA
AGGACCGTAATCATCCGATCTGCGTTACCGAATGGATGGATGAATGCCGCCGCGAACCATTC
AAAACTCGCGAAGGCAGAGAAATCACGGGGCCGTGGCAGTCGCATCCCAAACGGATGTTA
CGTCATAAAGCCATGATTCAGTGTGCCCGTCTGGCCTTCGGATTTGCTGGTATCTATGACAA



GGATGAAGCCGAGCGCATTGTCGAAAATACTGCATACACTGCAGAACGTCAGCCGGAACG
CGACATCACTCCGGTTAACGATGAAACCATGCAGGAGATTAACACTCTGCTGATCGCCCTG
GATAAAACATGGGATGACGACTTATTGCCGCTCTGTTCCCAGATATTTCGCCGCGACATTCG
TGCATCGTCAGAACTGACACAGGCCGAAGCAGTAAAAGCTCTTGGATTCCTGAAACAGAA
AGCCGCAGAGCAGAAGGTGGCAGCATGACACCGGACATTATCCTGCAGCGTACCGGGATC
GATGTGAGAGCTGTCGAACAGGGGGATGATGCGTGGCACAAATTACGGCTCGGCGTCATCA
CCGCTTCAGAAGTTCACAACGTGATAGCAAAACCCCGCTCCGGAAAGAAGTGGCCTGACA
TGAAAATGTCCTACTTCCACACCCTGCTTGCTGAGGTTTGCACCGGTGTGGCTCCGGAAGT
TAACGCTAAAGCACTGGCCTGGGGAAAACAGTACGAGAACGACGCCAGAACCCTGTTTGA
ATTCACTTCCGGCGTGAATGTTACTGAATCCCCGATCATCTATCGCGACGAAAGTATGCGTA
CCGCCTGCTCTCCCGATGGTTTATGCAGTGACGGCAACGGCCTTGAACTGAAATGCCCGTTT
ACCTCCCGGGATTTCATGAAGTTCCGGCTCGGTGGTTTCGAGGCCATAAAGTCAGCTTACAT
GGCCCAGGTGCAGTACAGCATGTGGGTGACGCGAAAAAATGCCTGGTACTTTGCCAACTAT
GACCCGCGTATGAAGCGTGAAGGCCTGCATTATGTCGTGATTGAGCGGGATGAAAAGTACA
TGGCGAGTTTTGACGAGATCGTGCCGGAGTTCATCGAAAAAATGGACGAGGCACTGGCTG
AAATTGGTTTTGTATTTGGGGAGCAATGGCGATAGTTAATTAA 
  



Supplementary note 21: Complete sequence of the pHERD30T-BAD-pluγβα-Rha-Cas-kan-amp-
ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-pluγβα-kan-amp-ccdB   16226 bp   DNA  circular SYN 21-
MAR-2019 
DEFINITION  pHERD30T-BAD-pluγβα-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-pluγβα-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..14617 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor " 
     CDS            14617..15534 
                     /label="pluβ" 
                     /note=" ssDNA annealing protein from Photorhabdus" 
     CDS            15538..16218 
                     /label="pluα" 
                     /note=" exonuclease from Photorhabdus" 
 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC
AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA



CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT



TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG
TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG



TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC
CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA



TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG
TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT



GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGAACCCATATGCAG
TTTATGATGAGATTGAAGAAAAGAGGTTGGAAGATGAGCACTACAGGGAAATTATATTAGA
GCAACAAGGCATGGATGCCGAAATTATTTATAACAAGCTTCCTGAGCTTGCTGGAATTTTTT
CAATCGAAACTAACAAACTCTTTGGCGAATTACTCACGGAGAACGATGAAGCCGCAGAGCT
CGTTAATTCTCTTTTGTATGAACTAAGCTTAATGAAAGTAAAAATGGAGGATATATGAGCACA
GCAGTACAAAAAGTTTATGAAATCATCAACCCGCTCAAGACTGAATTTGAGCAAATTTGTA
GTGAGCCGGGCATAGTATTTAAACGTGAGTCTGAATTTGCTATGCAGATATTCGCAAATAATG
ATTTTTTAGCCACAACTGCATTAAATAATCCGGTTTCAGCGCGTAGCGCAGTAATGAACATT
GCAGCAATTGGCATTAGTCTAAACCCTGCGCAAAAGCTGGCTTATCTAGTGCCACGAAACA
AAAGCGTGTGTCTTGATATCAGTTACATGGGTTTGATGCACATCGCTCAACAATCGGGTGCT
ATTAAGTGGTGTCAATCCGCTGTTGTTCGAAAAAATGACATATTCAAGCGCACATCTATTGAT
ACTGCGCCAATTCACGAATACAACGAATTCGACACAGCGCAATCGAGGGGGGACATTGTCG
GCGCGTATACAGTAATCAAAACGGATGACTGTGATTACATTACTCACACAATGAGAGCATCA
GCTATATTTGATATCAGAGATAGATCATCGGCATGGATAGCATATAAAACAAAAGGGAAATCG
TGTCCGTGGGTCACGGACGAGGAACAAATGATTTTAAAAACCGTAGTCAAGCAGGCGGCT
AAGTATTGGCCTCGCAGGGAGCGATTAGATAAAGCCATTGACTATGTAAACACAGAGGCGG



GTGAAGGAATTGATTTTAGCAAAGGTCAAAACTCTTACATTGACGTAACTCCCGCAGCAGA
TAGCACAATCGAAAGTATAACAAACTTACTTACAACAATGAATAAAACTTGGGACGATGATT
TACTTCCACTTTGTTCAAAGATATTCAGACGACAAATATTATCACCCGCCGAATTAACAGAG
TCGGAGGCAATTAAAGCATCTGATTTTTTAAGGAAAAAGGCATCATAAATGATCAGCAATGA
ACTCATTCTCAGCAAAACAGGGGTTGATTTGCTCACAGTCGAACAGGGAAGTCATGATTGG
CAGCGGTTAAGATTGGGAGTAATAACGGCATCGGAAGCCGGAAAAGTGATATCAAAACCGC
GTAGTGGTACAAAATGGACAGACATGAAGCTGACATATTTCTATACACTTCTGGGCGAAGTG
TGCACAGGTAGTACGCCGGAAGTAAATGCAAAAACATTAGCGTGGGGAAAAAATTACGAA
GAATCAGCAAGAGCAACTTTTGAATTTGTAGCTGATGTAAATGTAACGGAAACTTCAATTCT
ATTTAAAGATGAATCGCTCAGAACCGCATGCTCACCAGATGGTATTTGTAGTGACGGACTTG
GGCTTGAACTTAAATGTCCTTTTACTACTGCTGTATTTATGAAATTCCGCTTGGGTGGTTTTG
ATGCTATTAAATCTGAATATATGGCTCAAGTTCAATATTCGATGTGGGTCACAGGTAAAAATG
AATGGTACTTTGCTAATTATGACCCGCGTATGACTCGTGAAGGGATTCATTACGTTGTTGTTG
AGCGTGACAACGAATATATGAGTCAGTTTAATGATATGGTTCCCGATTTCATAGAAAAAATG
GACGAATCATTAAATGAAATCGGCTTCAAATTTGGCGATCAATGGAAATTAATTAA 
  



Supplementary note 22: Complete sequence of the pHERD30T-BAD-TEPsy-Rha-Cas-kan-amp-
ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-TEPsy-kan-amp-ccdB   16916 bp   DNA  circular SYN 21-
MAR-2019 
DEFINITION  pHERD30T-BAD-TEPsy-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-TEPsy-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..15250 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            15427..16908 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC
AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA
CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA



AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT
TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC



GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG
TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG
TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC



TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC
CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA
TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG



CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG
TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT
GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA



GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGTCCGCAAGAAACG
TTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCTTCCGCATGCGGCCACCTCGACCAGC
GCCTTGGTCCTAGACGGCGACAGCCTGGACAAGATGATGCGCCTGGCCGAGGTCATGGCG
ACCGGGCGAGCAACTCTGCCGAAGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTC
GTCATGCAGGCCATGCAGTGGAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGG
TGAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCGCACC
TGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCGGCAAGTTT
GTGATCAAAAACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGA
GGAAGGCCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTT
GGAGCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCG
CCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTGATT
CTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGATGTTTCCC
CACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAGTTCAAAACG
ATGTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACCGAAAGCCTGATC
GCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACCGAATCAACCAGATGG
CTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCACCCAGGGCAGTGCCGAATG
GCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGCACCGGTTATGATGGGCGCATCC
AAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAGACCGGGCTCGACCGGGACATT
TCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCACGAAGCCGAAGCGCTGGCGCGA



CCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCCGGTTGTGGGCACCGAAGGTGACC
TGCTGGCCTCCCTCGACGGCTGCACAATGATGGGCGAGATCGTTTTCGAGCACAAAATGTG
GAACGAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCAG
CTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGACGGGA
CCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCGAAACTGG
TCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGG
TGGAGGCAGTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAA
TGGTCACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGAT
CAACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGTG
TGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACGGAAA
CCATCGACGCCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGCAAACGGCT
TGAGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAGATCGTTCTGAA
AGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCGTTCGGCGGCAAGGT
GCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAAGGCAAAAAAAATATCGC
CAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCCAAGATCGAGGCCAGCCAGAT
CGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCGCTCGCCGTGGATCATGCGTTT
CTGTTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGACGACCTGGTGGCCCTCATCA
AGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCGAAAGAGCTGGCGCAGCGTGAA
CGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCC
GAAGCGGAAAAGGCAACAGCCAACGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACC
AGTCGAACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAA
GCCTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTACGAA
GGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTTGTCCACA
TTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCAGCATGATTAAT
TAA 
  



Supplementary note 23: Complete sequence of the pHERD30T-BAD-pluγTEPsy-Rha-Cas-kan-
amp-ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-pluγTEPsy-kan-amp-ccdB   17187 bp   DNA  circular SYN 
21-MAR-2019 
DEFINITION  pHERD30T-BAD-pluγTEPsy-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-pluγTEPsy-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..14617 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor " 
     CDS            14634..15521 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            15518..17179 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC
AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA



CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT



TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG
TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG



TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC
CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA



TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG
TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT



GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGAACCCATATGCAG
TTTATGATGAGATTGAAGAAAAGAGGTTGGAAGATGAGCACTACAGGGAAATTATATTAGA
GCAACAAGGCATGGATGCCGAAATTATTTATAACAAGCTTCCTGAGCTTGCTGGAATTTTTT
CAATCGAAACTAACAAACTCTTTGGCGAATTACTCACGGAGAACGATGAAGCCGCAGAGCT
CGTTAATTCTCTTTTGTATGAACTAAGCTTAATGAAAGTAAAAATGGAGGATATATGAAGGA
GGCCATCATATGTCCGCAAGAAACGTTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCT
TCCGCATGCGGCCACCTCGACCAGCGCCTTGGTCCTAGACGGCGACAGCCTGGACAAGATG
ATGCGCCTGGCCGAGGTCATGGCGACCGGGCGAGCAACTCTGCCGAAGCACTTCAACGGC
AACTCCGCCGATTGCCTGGCCGTCGTCATGCAGGCCATGCAGTGGAGGATGAACCCGTTTG
CCGTCGCACAGAAAACCCATCTGGTGAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCA
ACGCCGTGATTACAACCTGCGCACCTGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAA
CTGGGAAAAGGTCATCGGCAAGTTTGTGATCAAAAACAGCGACAAGGGTGAGTACCGGCA
GCCAGGCTGGAAGCTTGCCGACGAGGAAGGCCTGGGCGTGAAGGTTTGGGCGACATTCCG
CGGAGAAGACGAGCCCAGGGTGTTGGAGCTGCTACTGGCCCAGGCGCGTACACGCAACAG
CACGCTCTGGGCCGACGATCCTCGCCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCC
CGCCTCTACTGCCCGGACGTGATTCTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCA



CCCCTCGGTACCGTGATGTTTCCCCACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTA
CGAGGACGAAAAGTTCAAAACGATGTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAA
GACCGACACCGAAAGCCTGATCGCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAG
ATCGACCGAATCAACCAGATGGCTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGT
CACCCAGGGCAGTGCCGAATGGCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGC
ACCGGTTATGATGGGCGCATCCAAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAG
ACCGGGCTCGACCGGGACATTTCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCAC
GAAGCCGAAGCGCTGGCGCGACCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCCG
GTTGTGGGCACCGAAGGTGACCTGCTGGCCTCCCTCGACGGCTGCACAATGATGGGCGAG
ATCGTTTTCGAGCACAAAATGTGGAACGAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATC
TGGATGCGCATTACTACTGGCAGCTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGT
GATTTTCGTTTGCTCGGACGGGACCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTG
AACGGTCGGGCGGCGAAACTGGTCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAGCG
TATGAGCCAACTGAGGCCGTGGTGGAGGCAGTTGGGAAGACTCCGGACGCGCTGCCAGCG
CTGCGCATCGAAGTAACCGGAATGGTCACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATT
CGCTGGCCGTGTTTTCGGCGATCAACACTGACCTGCAGACCGACCAGCACTTCGCTGATGC
AGAGAAAACAGTGAAGTGGTGTGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAAC
ATGCGCTGAGCCAGACGGAAACCATCGACGCCCTCTTCCGCACCATCGACGAAATATCGGA
GCAGGCCCGTCGCAAACGGCTTGAGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCAT
TCGCGAAGAGATCGTTCTGAAAGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAA
CACCTCGTTCGGCGGCAAGGTGCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATC
AAAGGCAAAAAAAATATCGCCAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCC
AAGATCGAGGCCAGCCAGATCGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCG
CTCGCCGTGGATCATGCGTTTCTGTTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGA
CGACCTGGTGGCCCTCATCAAGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCGAA
AGAGCTGGCGCAGCGTGAACGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCTGCCGC
CGAAGCGGAACAAGTTGCCGAAGCGGAAAAGGCAACAGCCAACGCGCCCGCGCCGCAAG
CTGCTGAGGCATCCAAACCAGTCGAACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATC
TGCGAAGGTGCCGCCCAAGCCTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCT
GGTAAAAGCCGTCTACGAAGGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCGCG
CTGGACGACCTTGTCCACATTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCATCACGC
AGGTGGCAGCATGATTAATTAA 
  



Supplementary note 24: Complete sequence of the pHERD30T-BAD-redγTEPsy-Rha-Cas-kan-
amp-ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-redγTEPsy-kan-amp-ccdB   17346 bp   DNA  circular SYN 
21-MAR-2019 
DEFINITION  pHERD30T-BAD-redγTEPsy-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-redγTEPsy-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..14779 
                     /label="redγ" 
                     /note="gam protein from E. coli, recBCD inhibitor " 
     CDS            14793..15680 
                     /label="recTpsy" 
                     /note="ssDNA annealing protein, recombinase from Pseudomonas 

syringae" 
     CDS            15677..17338 
                     /label="recEpsy" 
                     /note="exonuclease from Pseudomonas syringae" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC
AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA



CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT



TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG
TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG



TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC
CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA



TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG
TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT



GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGGATATTAATACTGA
AACTGAGATCAAGCAAAAGCATTCACTAACCCCCTTTCCTGTTTTCCTAATCAGCCCGGCAT
TTCGCGGGCGATATTTTCACAGCTATTTCAGGAGTTCAGCCATGAACGCTTATTACATTCAGG
ATCGTCTTGAGGCTCAGAGCTGGGCGCGTCACTACCAGCAGCTCGCCCGTGAAGAGAAAG
AGGCAGAACTGGCAGACGACATGGAAAAAGGCCTGCCCCAGCACCTGTTTGAATCGCTAT
GCATCGATCATTTGCAACGCCACGGGGCCAGCAAAAAATCCATTACCCGTGCGTTTGATGA
CGATGTTGAGTTTCAGGAGCGCATGGCAGAACACATCCGGTACATGGTTGAAACCATTGCT
CACCACCAGGTTGATATTGATTCAGAGGTATAAAGGAGGCCATCATATGTCCGCAAGAAACG
TTGCGTCCGTATCGCACGATCAAAATTTGCATGTGCTTCCGCATGCGGCCACCTCGACCAGC
GCCTTGGTCCTAGACGGCGACAGCCTGGACAAGATGATGCGCCTGGCCGAGGTCATGGCG
ACCGGGCGAGCAACTCTGCCGAAGCACTTCAACGGCAACTCCGCCGATTGCCTGGCCGTC
GTCATGCAGGCCATGCAGTGGAGGATGAACCCGTTTGCCGTCGCACAGAAAACCCATCTGG
TGAATGGCGTGCTCGGTTACGAGGCGCAGCTGGTCAACGCCGTGATTACAACCTGCGCACC
TGTCGTGGATCGCTTGCACTACGAGTGGTACGGCAACTGGGAAAAGGTCATCGGCAAGTTT
GTGATCAAAAACAGCGACAAGGGTGAGTACCGGCAGCCAGGCTGGAAGCTTGCCGACGA
GGAAGGCCTGGGCGTGAAGGTTTGGGCGACATTCCGCGGAGAAGACGAGCCCAGGGTGTT



GGAGCTGCTACTGGCCCAGGCGCGTACACGCAACAGCACGCTCTGGGCCGACGATCCTCG
CCAGCAGCTCGCGTACCTGGCAACCAAACGCTGGTCCCGCCTCTACTGCCCGGACGTGATT
CTGGGGGTTTACAGCCCAGATGAGCTGGAGGAAAGCACCCCTCGGTACCGTGATGTTTCCC
CACAGCCGGAGCAGCAAGGGTCCGAGCTTCCCGCCTACGAGGACGAAAAGTTCAAAACG
ATGTTTCCCAAATGGCAGGAGGGAATCGACACCGGAAAGACCGACACCGAAAGCCTGATC
GCCTTCTTGGAATCGAAATACACCCTCAGTGCCGATCAGATCGACCGAATCAACCAGATGG
CTCCTATCGCCGGAGAAACCGCATGAAGACGCATAAAGTCACCCAGGGCAGTGCCGAATG
GCACGCGCTCCGCGCCAACTATCGCACCGCGTCTGAAGCACCGGTTATGATGGGCGCATCC
AAGCAGATGAAGCGCACCGAGCTGCTTCATGCCAAGAAGACCGGGCTCGACCGGGACATT
TCGTGGTGGGTCCAGAAGTACTTGTTCGACAAGGGTCACGAAGCCGAAGCGCTGGCGCGA
CCAATTCTCGAAGGTCGAATCGGCGAAGACCTGTTCCCGGTTGTGGGCACCGAAGGTGACC
TGCTGGCCTCCCTCGACGGCTGCACAATGATGGGCGAGATCGTTTTCGAGCACAAAATGTG
GAACGAGCAGCTCGCCGCCGACGTGCGTGCGGGCGATCTGGATGCGCATTACTACTGGCAG
CTGGAGCAGCAACTGCTGGTGTCAGGTGCTGAGAAAGTGATTTTCGTTTGCTCGGACGGGA
CCGAAGACAACTTCGTCTCGATGGAGTACTTCCCGGTGAACGGTCGGGCGGCGAAACTGG
TCGCCGGCTGGAAACAGTTCGAAGTCGACCTTGAAGCGTATGAGCCAACTGAGGCCGTGG
TGGAGGCAGTTGGGAAGACTCCGGACGCGCTGCCAGCGCTGCGCATCGAAGTAACCGGAA
TGGTCACTGCGAGCAACCTGGAGCAGTTCAAGGCCCATTCGCTGGCCGTGTTTTCGGCGAT
CAACACTGACCTGCAGACCGACCAGCACTTCGCTGATGCAGAGAAAACAGTGAAGTGGTG
TGGCGAGGTCGAGGAGCGCCTGGAAGCAGCCAAGCAACATGCGCTGAGCCAGACGGAAA
CCATCGACGCCCTCTTCCGCACCATCGACGAAATATCGGAGCAGGCCCGTCGCAAACGGCT
TGAGCTGGACAAACTGGTGAAAGCTCGCAAGGTGGCCATTCGCGAAGAGATCGTTCTGAA
AGCGAAAGCAGCGCTGCGTGATCATCTGGACAAGATCAACACCTCGTTCGGCGGCAAGGT
GCGGCTGCCGGAGATCCCCGCGGACTTCGCCGGCGCGATCAAAGGCAAAAAAAATATCGC
CAGTCTGCGTGACGCCGCCGACTCTGAACTGGCCCGGGCCAAGATCGAGGCCAGCCAGAT
CGGCGACGGTATCCGCGCCAACTTGGAAAGCTTGCGCTCGCTCGCCGTGGATCATGCGTTT
CTGTTCAACGATGCTCAGCAGATCGTGCTCAAGAACAATGACGACCTGGTGGCCCTCATCA
AGGTGCGGATCAACGAGCACAAGCAGGCCGAGGAAGCGAAAGAGCTGGCGCAGCGTGAA
CGTATTCGTGCTGAAGAATCAGCGAAGCTTGCGGCTGCCGCCGAAGCGGAACAAGTTGCC
GAAGCGGAAAAGGCAACAGCCAACGCGCCCGCGCCGCAAGCTGCTGAGGCATCCAAACC
AGTCGAACAACCAGCTCCGAGAATGTCGGCCGTCACCCCATCTGCGAAGGTGCCGCCCAA
GCCTACAAAGCTCGAAGCGAACGTCACCGACCTTCATGCGCTGGTAAAAGCCGTCTACGAA
GGTCGTGCGCCGATATCGGTCCTCACAGTGAACTGGGGCGCGCTGGACGACCTTGTCCACA
TTCAAGGCGCTGACTTCCAAATGGACGGAGTAACCATCACGCAGGTGGCAGCATGATTAAT
TAA 
  



Supplementary note 25: Complete sequence of the pHERD30T-BAD-BAS-Rha-Cas-kan-amp-
ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-BAS-kan-amp-ccdB   16190 bp   DNA  circular SYN 21-
MAR-2019 
DEFINITION  pHERD30T-BAD-BAS-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-BAS-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..15106 
                     /label="beta" 
                     /note="ssDNA annealing protein from Pseudomonas aeruginosa” 
     CDS            15093..15716 
                     /label="alpha" 
                     /note="exonuclease from Pseudomonas aeruginosa" 
     CDS            15739..16182 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC
AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA
CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA



CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT
TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT



GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG
TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG
TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA



GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC
CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA
TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC



CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG
TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT
GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG



ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGGGAACTGCACTAA
CACCGCTCCTGACGAAGTTCGCCACGCGCTACGAGATGGGTACCACGCCTGAAGAAGTGG
CGAACACGCTCAAGCAGACCTGTTTCAAGGGCCAGGTCAATGATTCGCAGATGGTCGCCCT
GCTGATCGTGGCAGACCAGTACAAACTGAACCCCTTCACCAAGGAGTTGTACGCATTCCCC
GACAAGAACAACGGCATCGTGCCAGTTGTTGGCGTGGATGGCTGGGCTCGGATCATCAACG
AGAACCCACAGTTCGATGGCATGGAATTCTCAATGGACCAGCAGGGAACCGAATGCACCTG
CAAGATCTATCGGAAGGACCGCAGCCATGCCATCAGCGCGACTGAGTACATGGCCGAGTGC
AAGCGGAACACCCAGCCTTGGCAGTCCCATCCGCGCCGGATGCTTCGCCACAAGGCAATG
ATCCAGTGCGCACGCCTCGCGTTCGGGTTCGCCGGCATATACGACCAGGACGAGGCCGAGC
GGATCGTTGAACGAGACGTCACTCCCGCAGAACAGTACGAGGACGTCAGCGAGGCGATCT
GCCTCATCAAGGACTCCCCAACAATGGAAGACTTGCAGTCAGCATTCAGCAATGCCTGGAA
AGCCTACAAGACAAAGGGCGCGCGCGACCAGCTTACGGCGGCCAAGGACCAGCGGAAGA
AAGAACTGCTGGACGCCCCTATAGACGTTGAATTCGAGGAGACCGGCGATGATCGAGCAGC
GTAGTGATGAATGGTTCGCACAGCGCCTGGGGCGGGTGACGGCCAGCAAGGTCAAGGATG
TGATGGCAAAGGGGCGCAGTGGCGCCCCTTCTGCTACCCGCCAGAACTACATGATGCAGCT
CCTGTGCGAGCGCCTGACCGGCAAGCGCGAGGAAGGATTCACCAGCGCCGCAATGCAGCG
TGGTACCGACCTGGAGCCGATTGCCCGCTCGGCATACGAGTTCAATGCAGGCGTAATGACG



ATCGAAACAGGCCTGATCATCCATCCGCGAATCGATGGATTTGGCGCGTCGCCAGATGGCCT
CGCGGGGGAGCATGGGCTCGTCGAGATTAAATGCCCGTCTACCGCAACCCACATCTACACG
ATGCAGTCGGGCAAGCACGACCCACAGTACGAGTGGCAGATGCTCGCCCAAATGTCATGCA
GCGGCCGCGAGTGGGTCGACTTCGTGAGCTTCGACGACCGTCTGCCTGATGAATTGCAGTA
CGTGTGCTTCCGCTACCACCGCGACGAGGAACGCATTCGCGAGATGGAGTCCGAGGTTAAA
GCGTTCCTGGAAGAGTTGGCAGAGCTTGAACATCAGATGCGAGAACGCATGAGGAAAGCA
GCATGAGTGCACAGGAGGGGATCCTATGAGAGGCGTTAACAAAGTCATTCTGGTTGGCAAC
GTCGGTGGTGACCCGGAAACTCGCTATATGCCCAACGGCAATGCGGTGACCAACATCACCC
TCGCCACCAGCGAGAGCTGGAAGGACAAGCAGACCGGCCAGCAACAGGAGCGCACCGAA
TGGCACCGCGTGGTGTTCTTCGGGAAGTTGGCGGAGATCGTCGGGCAGCACGTAAAGAAG
GGTCAGCAACTGTACGTCGAGGGTTCACTCAGAACTCGAAAGTGGCAGGCGCAGGACGGT
CAGGACCGCTACACAACAGAGATCATCGTCGACATGCACGGGCAGATGCAGATGTTTGGCG
GAAAGCCTGGAAATGAACAGGCAGCTCAGAGCAGGTCATCTACTCAGCAGCAGAGTGCGC
CTCAGCAGCGTAGCGCTCAGGATGAATTCGACGACGATATTCCTTTATTAATTAA 
  



Supplementary note 26: Complete sequence of the pHERD30T-BAD-pluγBAS-Rha-Cas-kan-amp-
ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-pluγBAS-kan-amp-ccdB   16461 bp   DNA  circular SYN 
21-MAR-2019 
DEFINITION  pHERD30T-BAD-pluγBAS-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-pluγBAS-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..14617 
                     /label="pluγ" 
                     /note="gam protein from Photorhabdus, recBCD inhibitor " 
     CDS            14634..15377 
                     /label="beta" 
                     /note="ssDNA annealing protein from Pseudomonas aeruginosa” 
     CDS            15346..15987 
                     /label="alpha" 
                     /note="exonuclease from Pseudomonas aeruginosa" 
     CDS            16010..16453 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC



AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA
CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT



GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT
TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG



TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG
TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC



CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA
TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG



TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT
GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGAACCCATATGCAG
TTTATGATGAGATTGAAGAAAAGAGGTTGGAAGATGAGCACTACAGGGAAATTATATTAGA
GCAACAAGGCATGGATGCCGAAATTATTTATAACAAGCTTCCTGAGCTTGCTGGAATTTTTT
CAATCGAAACTAACAAACTCTTTGGCGAATTACTCACGGAGAACGATGAAGCCGCAGAGCT
CGTTAATTCTCTTTTGTATGAACTAAGCTTAATGAAAGTAAAAATGGAGGATATATGAAGGA
GGACTAGTGATGGGAACTGCACTAACACCGCTCCTGACGAAGTTCGCCACGCGCTACGAG
ATGGGTACCACGCCTGAAGAAGTGGCGAACACGCTCAAGCAGACCTGTTTCAAGGGCCAG
GTCAATGATTCGCAGATGGTCGCCCTGCTGATCGTGGCAGACCAGTACAAACTGAACCCCT
TCACCAAGGAGTTGTACGCATTCCCCGACAAGAACAACGGCATCGTGCCAGTTGTTGGCGT
GGATGGCTGGGCTCGGATCATCAACGAGAACCCACAGTTCGATGGCATGGAATTCTCAATG
GACCAGCAGGGAACCGAATGCACCTGCAAGATCTATCGGAAGGACCGCAGCCATGCCATC
AGCGCGACTGAGTACATGGCCGAGTGCAAGCGGAACACCCAGCCTTGGCAGTCCCATCCG
CGCCGGATGCTTCGCCACAAGGCAATGATCCAGTGCGCACGCCTCGCGTTCGGGTTCGCCG
GCATATACGACCAGGACGAGGCCGAGCGGATCGTTGAACGAGACGTCACTCCCGCAGAAC



AGTACGAGGACGTCAGCGAGGCGATCTGCCTCATCAAGGACTCCCCAACAATGGAAGACT
TGCAGTCAGCATTCAGCAATGCCTGGAAAGCCTACAAGACAAAGGGCGCGCGCGACCAGC
TTACGGCGGCCAAGGACCAGCGGAAGAAAGAACTGCTGGACGCCCCTATAGACGTTGAAT
TCGAGGAGACCGGCGATGATCGAGCAGCGTAGTGATGAATGGTTCGCACAGCGCCTGGGG
CGGGTGACGGCCAGCAAGGTCAAGGATGTGATGGCAAAGGGGCGCAGTGGCGCCCCTTCT
GCTACCCGCCAGAACTACATGATGCAGCTCCTGTGCGAGCGCCTGACCGGCAAGCGCGAG
GAAGGATTCACCAGCGCCGCAATGCAGCGTGGTACCGACCTGGAGCCGATTGCCCGCTCGG
CATACGAGTTCAATGCAGGCGTAATGACGATCGAAACAGGCCTGATCATCCATCCGCGAATC
GATGGATTTGGCGCGTCGCCAGATGGCCTCGCGGGGGAGCATGGGCTCGTCGAGATTAAAT
GCCCGTCTACCGCAACCCACATCTACACGATGCAGTCGGGCAAGCACGACCCACAGTACGA
GTGGCAGATGCTCGCCCAAATGTCATGCAGCGGCCGCGAGTGGGTCGACTTCGTGAGCTTC
GACGACCGTCTGCCTGATGAATTGCAGTACGTGTGCTTCCGCTACCACCGCGACGAGGAAC
GCATTCGCGAGATGGAGTCCGAGGTTAAAGCGTTCCTGGAAGAGTTGGCAGAGCTTGAAC
ATCAGATGCGAGAACGCATGAGGAAAGCAGCATGAGTGCACAGGAGGGGATCCTATGAGA
GGCGTTAACAAAGTCATTCTGGTTGGCAACGTCGGTGGTGACCCGGAAACTCGCTATATGC
CCAACGGCAATGCGGTGACCAACATCACCCTCGCCACCAGCGAGAGCTGGAAGGACAAGC
AGACCGGCCAGCAACAGGAGCGCACCGAATGGCACCGCGTGGTGTTCTTCGGGAAGTTGG
CGGAGATCGTCGGGCAGCACGTAAAGAAGGGTCAGCAACTGTACGTCGAGGGTTCACTCA
GAACTCGAAAGTGGCAGGCGCAGGACGGTCAGGACCGCTACACAACAGAGATCATCGTCG
ACATGCACGGGCAGATGCAGATGTTTGGCGGAAAGCCTGGAAATGAACAGGCAGCTCAGA
GCAGGTCATCTACTCAGCAGCAGAGTGCGCCTCAGCAGCGTAGCGCTCAGGATGAATTCGA
CGACGATATTCCTTTATTAATTAA 
  



Supplementary note 27: Complete sequence of the pHERD30T-BAD-redγBAS-Rha-Cas-kan-amp-
ccdB plasmid in Genbank format. 
 
LOCUS     pHERD30T-BAD-redγBAS-kan-amp-ccdB   16620 bp   DNA  circular SYN 
21-MAR-2019 
DEFINITION  pHERD30T-BAD-redγBAS-kan-amp-ccdB 
ACCESSION  pHERD30T-BAD-redγBAS-kan-amp-ccdB 
KEYWORDS   
SOURCE       
  ORGANISM   
             
FEATURES             Location/Qualifiers 
     CDS            258..1052 
                     /label="kanR" 
                     /note="kanamycin resistance gene" 
     rep_origin        1093..2291 
                     /label=" pHERD30T ori" 
                     /note="replication origin" 
     CDS            2292..3140 
                     /label="rhaR" 
                     /note="regulator gene of L-rhamnose operon" 
     CDS            3214..4050 
                     /label="rhaS" 
                     /note="regulator gene of L-rhamnose operon" 
     Promoter         4196..4314 
                     /label="Rha promoter" 
    CDS            4462..5332 
                     /label="amp" 
                     /note="ampicillin resistance gene" 
    CDS            5371..5676 
                     /label="ccdB" 
                     /note="a bacterial toxin that poisons DNA gyrase" 
     CDS            5795..8029 
                     /label="cas3" 
                     /note="CRISPR-Cas3 system Cas3 protein" 
     CDS            8080..8754 
                     /label="cas5" 
                     /note="CRISPR-Cas3 system Cas5 protein" 
     CDS            8751..10514 
                     /label="cas8" 
                     /note="CRISPR-Cas3 system Cas8 protein" 
     CDS            10526..11395 
                     /label="cas7" 
                     /note="CRISPR-Cas3 system Cas7 protein" 



     CDS            13139..14017 
                     /label="araC" 
                     /note="regulator gene of L-arabinose operon" 
     CDS            14363..14776 
                     /label="redγ" 
                     /note="gam protein from E. coli, recBCD inhibitor " 
     CDS            14793..15536 
                     /label="beta" 
                     /note="ssDNA annealing protein from Pseudomonas aeruginosa” 
     CDS            15523..16146 
                     /label="alpha" 
                     /note="exonuclease from Pseudomonas aeruginosa" 
     CDS            16169..16612 
                     /gene="SSB" 
                     /note="single strand binding protein from Pseudomonas aeruginosa" 
ORIGIN       
ATGTCAGCTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAG
CTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACC
GGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGAT
GGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGA
TGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCC
CTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAA
GTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCG
AAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATC
AGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCG
CTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGATTCGCGCCGCTGGTGCCGCTGGTTGGACGCCAAGGGTGAATCCGC
CTCGATACCCTGATTACTCGCTTCCTGCGCCCTCTCAGGCGGCGATAGGGGACTGGTAAAAC
GGGGATTGCCCAGACGCCTCCCCCGCCCCTTCAGGGGCACAAATGCGGCCCCAACGGGGC
CACGTAGTGGTGCGTTTTTTGCGTTTCCACCCTTTTCTTCCTTTTCCCTTTTAAACCTTTTAG
GACGTCTACAGGCCACGTAATCCGTGGCCTGTAGAGTTTAAAAAGGGACGGATTTGTTGCC
ATTAAGGGACGGATTTGTTGTTAAGAAGGGACGGATTTGTTGTTGTAAAGGGACGGATTTG
TTGTATTGTGGGACGCAGATACAGTGTCCCCTTATACACAAGGAATGTCGAACGTGGCCTCA
CCCCCAATGGTTTACAAAAGCAATGCCCTGGTCGAGGCCGCGTATCGCCTCAGTGTTCAGG
AACAGCGGATCGTTCTGGCCTGTATTAGCCAGGTGAAGAGGAGCGAGCCTGTCACCGATGA
AGTGATGTATTCAGTGACGGCGGAGGACATAGCGACGATGGCGGGTGTCCCTATCGAATCTT
CCTACAACCAGCTCAAAGAAGCGGCCCTGCGCCTGAAACGGCGGGAAGTCCGGTTAACCC



AAGAGCCCAATGGCAAGGGGAAAAGACCGAGTGTGATGATTACCGGCTGGGTGCAAACAA
TCATCTACCGGGAGGGTGAGGGCCGTGTAGAACTCAGGTTCACCAAAGACATGCTGCCGTA
CCTGACGGAACTCACCAAACAGTTCACCAAATACGCCTTGGCTGACGTGGCCAAGATGGA
CAGCACCCACGCGATCAGGCTTTACGAGCTGCTCATGCAATGGGACAGCATCGGCCAGCGC
GAAATAGAAATTGACCAGCTGCGAAAGTGGTTTCAACTGGAAGGCCGGTATCCCTCGATCA
AGGACTTCAAGTTGCGAGTGCTTGATCCAGCCGTGACGCAGATCAACGAGCACAGCCCGC
TACAGGTGGAGTGGGCGCAGCGAAAGACCGGGCGCAAGGTCACACATCTGTTGTTCAGTT
TTGGACCGAAGAAGCCCGCCAAGGCGGTGGGTAAGGCCCCAGCGAGGCGCAAGGCCGGG
AAGATTTCAGATGCTGAGATCGCGAAACAGGCTCGCCCTGGTGAGACATGGGAAGCGGCC
CGCGCTCGACTAACCCAGATGCCGCTGGATCTGGCCTAGTTAATCTTTCTGCGAATTGAGAT
GACGCCACTGGCTGGGCGTCATCCCGGTTTCCCGGGTAAACACCACCGAAAAATAGTTACT
ATCTTCAAAGCCACATTCGGTCGAAATATCACTGATTAACAGGCGGCTATGCTGGAGAAGAT
ATTGCGCATGACACACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGG
CGAAATTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCCAGCG
CAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCAGCAACGTTTCGCT
GGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCGATTCAGCAACATCACCAACTGC
CCGAACAGCAACTCAGCCATTTCGTTAGCAAACGGCACATGCTGACTACTTTCATGCTCAA
GCTGACCGATAACCTGCCGCGCCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGC
CCTGCGCTGGCGTTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCT
CCGGGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTGTTTATCG
TCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGGCGATCGTTGAGTACAT
GCAGGCCATTACCGCGCCAGACAATCACCAGCTCACAAAAATCATGTGTATGTTCAGCAAA
GACATCTTGCGGATAACGGTCAGCCACAGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCA
TCTTTGAGAAGTTTTAACTGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGAT
TATTCGCAATATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCCG
TCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGTCGAAAAGTG
GTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACGCTGGCCTCGCTGTGGCGT
AGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTTCAGGTATCGCTGAGGCGTCAGTCCCG
TTTGCTGCTTAAGCTGCCGATGTAGCGTACGCAGTGAAAGAGAAAATTGATCCGCCACGGC
ATCCCAATTCACCTCATCGGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGT
GATGCGCTGTTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCTGTTCCATCT
GTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACGCGCCAGTGAGACGGATA
CTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCAGCCCGGCGAGAAACTGAAATCGATCC
GGCGAGCGATACAGCACATTGGTCAGACACAGATTATCGGTATGTTCATACAGATGCCGATC
ATGATCGCGTACGAAACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACA
TGAATACCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGGAAA
ATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGACGGAAAAAAATCC
ACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTCAACACGGCGAAATAGTAATCAC
GAGGTCAGGTTCTTACCTTAAATTTTCGACGGAAAACCACGTAAAAAACGTCGATTTTTCA
AGATACAGCGTGAATTTTCAGGAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATT
GTGAACATCATCACGTTCATCTTTCCCTGGTTGCCAATGGCCCATTTTCCTGTCAGTAACGA
GAAGGTCGCGAATTCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAACTAGGTCGCGCC
CCGCACGGGCGCGTGGATTGAAACTTAATTAATTTGTTTATTTTTCTAAATACATTCAAATAT



GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTA
TGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTT
TGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGT
GGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA
CGTTTTCCAATGATGAGCACTTTTAAAGCTCTGCTATGTGGCGCGGTATTATCCCGTGTTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGC
CATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAG
GAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGC
AACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAA
TAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGG
CTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC
TGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAAC
TATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
CATGGATCCATGGTTAGCCCTCCCACACATAACCAGGAGGTCAGATTATGCAGTTTAAGGTT
TACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGAC
ACGCCCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCT
CCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGA
TATGGCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAA
AATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAACCCAGCCCGCCTAATGA
GCGGGCTTTTTTTTGAACAAATTAATTAAGTCGCCCGGCAAAACCGGGCGTGGATTGAAAC
CTAGTGCTCTGCAGGAATTCCTCGAGAAGGGAGCGCACCTATGGACGCGGAGGCTAGCGAT
ACTCACTTTTTTGCTCACTCCACCTTAAAGGCAGATCGCAGCGATTGGCAGCCTCTGGTCGA
GCATCTACAGGCTGTTGCCCGTTTGGCAGGAGAGAAGGCTGCCTTCTTCGGCGGCGGTGAA
TTAGCTGCTCTTGCTGGTCTGTTGCATGACTTGGGTAAATACACTGACGAGTTTCAGCGGCG
TATTGCGGGTGATGCCATCCGTGTCGATCACTCTACTCGCGGGGCCATACTGGCGGTAGAAC
GCTATGGCGCGCTAGGTCAATTGCTAGCCTACGGCATCGCTGGCCACCATGCCGGGTTGGCC
AATGGCCGCGAGGCTGGTGAGCGAACTGCCTTGGTCGACCGCCTGAAAGGGGTTGGGCTG
CCACGGTTATTGGAGGGGTGGTGCGTGGAAATCGTGCTACCCGAGCGCCTTCAACCACCGC
CACTAAAAGCGCGCCTGGAAAGAGGTTTCTTTCAGTTGGCCTTTCTTGGCCGGATGCTCTTT
TCCTGCTTGGTTGATGCGGATTATCTAGATACCGAAGCCTTCTACCACCGCGTCGAAGGACG
GCGCTCCCTTCGCGAGCAAGCGCGGCCGACCTTGGCCGAGTTACGCGCAGCCCTTGATCGG
CATCTGACTGAGTTCAAGGGAGATACGCCGGTCAACCGCGTTCGCGGGGAGATATTGGCCG
GCGTGCGCGGCAAGGCGAGCGAACTTCCCGGGCTGTTTTCTCTCACAGTGCCCACAGGAG
GCGGCAAGACCCTGGCCTCTCTGGCTTTCGCCCTGGATCACGCTCTAGCTCATGGGCTGCG
CCGGGTGATCTACGTGATTCCCTTCACTAGCATCGTCGAGCAGAACGCTGCGGTATTCCGTC
GTGCACTCGGGGCCTTAGGCGAAGAGGCGGTGCTGGAGCATCACAGCGCCTTCGTTGATG
ACCGCCGGCAGAGCCTGGAGGCCAAGAAGAAACTGAACCTAGCGATGGAGAACTGGGAC
GCGCCTATCGTGGTGACCACTGCAGTGCAGTTCTTCGAAAGCCTGTTTGCCGACCGTCCAG
CCCAGTGCCGCAAGCTACACAACATCGCCGGCAGCGTGGTGATTCTTGACGAGGCACAGA
CCCTACCGCTCAAGCTGTTGCGGCCCTGCGTTGCCGCCCTTGATGAACTGGCGCTCAACTA
CCGTTGTAGCCCAGTTCTCTGTACTGCCACGCAGCCAGCGCTTCAATCGCCGGATTTCATCG
GTGGGCTGCAGGACGTACGTGAGCTGGCGCCCGAGCCGCAGCGGCTGTTCCGGGAGTTGG



TGCGGGTACGAATACGGACATTGGGCCCGCTCGAAGATGCGGCCTTGACTGAGCAGATCGC
CAGGCGTGAACAAGTGCTGTGCATCGTCAACAATCGACGCCAGGCCCGTGCGCTCTATGAG
TCGCTTGCCGAGTTGCCCGGTGCCCGCCATCTCACCACCCTGATGTGCGCCAAGCACCGTA
GCAGCGTGCTGGCCGAGGTGCGCCAGATGCTCAAAAAGGGGGAGCCCTGTCGCCTGGTGG
CCACCTCGCTGATCGAGGCCGGTGTGGATGTGGATTTTCCCGTGGTACTGCGTGCCGAGGC
TGGATTGGATTCCATCGCCCAGGCCGCGGGACGCTGCAATCGCGAAGGCAAGCGGCCGCTG
GCCGAAAGCGAGGTGCTGGTGTTCGCCGCGGCCAATTCTGACTGGGCGCCACCCGAGGAA
CTCAAGCAGTTCGCCCAGGCCGCCCGCGAAGTGATGCGCCTGCACCCGGATGATTGCCTGT
CCATGGCGGCCATCGAGCGGTATTTTCGCATACTGTACTGGCAGAAGGGCGCGGAGGAGTT
GGATGCGGGTAACCTGCTCGGCCTGATTGAGAGAGGCCGGCTCGATGGCCTGCCCTACGAG
ACTTTGGCCACCAAGTTCCGCATGATCGACAGCCTTCAACTGCCGGTGATCATCCCATTTGA
TGACGAGGCCAGAGCAGCCCTGCGCGAGCTGGAGTTCGCCGACGGCTGCGCCGCCATCGC
CCGTCGCCTGCAGCCATATCTGGTGCAGATGCCACGCAAGGGTTATCAGGCATTGCGGGAA
GCCGGTGCGATCCAGGCGGCGGCAGGTACGCGTTATGGTGAGCAGTTTATGGCGTTGGTCA
ACCCTGATCTGTATCACCACCAATTCGGGTTGCACTGGGATAATCCGGCCTTTGTCAGCAGC
GAGCGGCTATGTTGGTAGTCGGGACGCGCAACAGCGGCCTGGCCTGGATGATGTGAAAGG
GAGGGCCGATGGCCTACGGAATTCGCTTAATGGTCTGGGGCGAGCGTGCCTGCTTCACCCG
CCCGGAAATGAAGGTGGAACGCGTCTCTTACGATGCGATCACGCCGTCCGCCGCGCGCGGC
ATTCTCGAGGCTATCCACTGGAAGCCGGCGATTCGCTGGGTGGTGGATCGCATTCAAGTGCT
TAAGCCGATCCGCTTCGAATCCATCCGGCGCAACGAGGTCGGCGGCAAGCTGTCCGCTGTC
AGCGTCGGTAAGGCAATGAAGGCCGGGCGTACTAATGGTCTGGTGAATCTGGTCGAGGAG
GATCGCCAGCAGCGCGCGACTACTCTGCTGCGCGATGTCTCCTATGTCATCGAGGCGCATTT
CGAGATGACTGACAGGGCTGGCGCCGACGATACGGTGGGCAAGCATCTGGATATCTTCAAC
CGTCGCGCACGGAAGGGGCAGTGCTTCCATACACCCTGCCTAGGCGTGCGCGAGTTTCCGG
CCAGTTTTCGGTTGCTGGAAGAGGGCAGTGCCGAGCCTGAAGTCGATGCCTTTCTGCGCGG
CGAGCGTGATCTGGGCTGGATGCTGCATGACATTGACTTCGCCGATGGCATGACCCCGCACT
TCTTCCGTGCCCTGATGCGCGATGGGCTGATCGAGGTGCCGGCCTTCAGGGCGGCAGAGGA
CAAGGCATGATCCTTTCGGCCCTCAATGACTATTATCAGCGACTGCTGGAGCGGGGTGAAG
CGAATATCTCACCCTTCGGCTACAGCCAAGAAAAGATCAGTTACGCCCTGCTGCTGTCCGC
ACAAGGAGAGTTGCTGGACGTGCAGGACATTCGCTTGCTCTCTGGCAAGAAGCCTCAACC
CAGGCTTATGAGTGTGCCGCAGCCGGAGAAGCGCACCTCGGGCATCAAGTCCAACGTACT
GTGGGACAAGACCAGCTATGTGCTGGGTGTTAGTGCCAAGGGCGGAGAGCGTACTCAGCA
GGAGCACGAGTCCTTCAAGACGCTGCACCGGCAGATCTTGGTTGGGGAAGGCGACCCCGG
TCTGCAGGCCTTGCTCCAGTTCCTCGACTGTTGGCAGCCGGAGCAGTTCAAGCCCCCGCTG
TTCAGCGAAGCAATGCTCGACAGCAACTTAGTGTTCCGCCTAGACGGCCAACAACGCTATC
TGCACGAGACTCCGGCGGCCCTGGCGTTGCGTACCCGGCTGTTGGCCGACGGCGACAGCC
GCGAGGGGCTGTGCCTAGTCTGCGGCCAACGTCAGCCGTTGGCGCGCCTGCATCCAGCGGT
CAAGGGCGTCAATGGTGCCCAGAGTTCGGGGGCTTCCATCGTCTCCTTCAACCTCGACGCT
TTTTCCTCCTACGGCAAGAGCCAGGGGGAAAATGCTCCGGTGTCCGAACAGGCCGCCTTTG
CCTACACCACGGTGCTCAACCATTTGTTGCGTCGCGACGAGCACAACCGCCAGCGCCTGCA
GATTGGCGACGCGAGTGTGGTGTTCTGGGCGCAGGCGGATACTCCTGCTCAGGTGGCCGCC
GCCGAGTCGACCTTCTGGAACCTGCTGGAGCCACCCGCAGATGATGGTCAGGAAGCGGAA
AAGCTGCGCGGCGTGCTGGATGCTGTGGCCACGGGGCGGCCCTTGCATGAGCTCGACTCGC
TAATGGAGGAAGGCACCCGCATTTTTGTGTTAGGGCTGGCGCCCAATACCTCGCGACTGTC



CATTCGGTTCTGGGCAGTCGATAGCCTTGCGGTATTCACCCAGCATCTGGCCGAGCATTTCC
GGGATATGCACCTTGAGCCTCTGCCCTGGAAGACGGAGCCGGCCATCTGGCGCTTGCTCTA
TGCTACCGCGCCCAGTCGTGACGGCAGAGCCAAGACCGAAGACTTACTCCCACAACTGGC
CGGTGAAATGACCCGCGCCATCCTGACCGGCAGCCGCTATCCGCGCAGTTTGCTAGCCAAC
CTGATCATGCGCATGCGTGCCGACGGCGACGTCTCTGGCATACGCGTCGCGCTGTGCAAGG
CCGTGCTCGCTCGCGAGGCACGCCTGAGCGGCAAAATTCACCAAGAGGAGCTACCTATGA
GTCTCGACAAGGACGCCAGCAACCCCGGCTATCGCTTGGGGAGGCTGTTCGCCGTGTTGGA
AGGCGCCCAGCGCGCAGCCCTGGGCGACAGGGTCAATGCCACTATCCGTGACCGCTACTAC
GGTGCCGCGTCCAGCACGCCAGCCACGGTTTTCCCGATACTGCTGCGCAACACACAAAACC
ACTTGGCCAAGCTGCGCAAGGAGAAGCCCGGACTAGCAGTGAACCTAGAGCGCGATATAG
GCGAAATCATTGACGGTATGCAGAGCCAATTCCCGCGTTGCCTGCGCCTGGAGGACCAGGG
ACGCTTTGCTATTGGTTACTACCAACAGGCCCAGGCCCGTTTCAACCGTGGCCCCGATTCCG
TCGAGTAAGGAGCAGAAGAATGACCGCCATCTCCAACCGCTACGAGTTCGTTTACCTCTTT
GATGTCAGCAATGGCAATCCCAATGGCGACCCGGATGCTGGCAACATGCCGCGTCTCGATC
CGGAAACCAACCAGGGGTTGGTCACTGACGTTTGCCTCAAGCGCAAGATCCGCAACTACG
TCAGCCTGGAGCAGGAAAGTGCCCCCGGCTATGCCATCTATATGCAGGAAAAATCCGTGCT
GAATAACCAGCACAAACAGGCCTACGAGGCGCTCGGTATCGAGTCAGAGGCAAAGAAACT
GCCCAAGGACGAAGCCAAGGCGCGCGAACTGACCTCTTGGATGTGCAAGAACTTCTTCGA
TGTGCGTGCTTTCGGGGCGGTGATGACCACCGAGATTAATGCCGGCCAGGTGCGTGGACCG
ATCCAACTGGCATTCGCCACGTCTATCGACCCGGTATTGCCTATGGAGGTATCCATCACCCGC
ATGGCGGTGACTAACGAAAAGGATTTGGAGAAGGAACGCACCATGGGACGCAAGCACATC
GTGCCTTACGGCTTGTACCGCGCCCATGGTTTCATCTCTGCCAAGTTGGCCGAGCGAACCG
GCTTTTCCGACGACGACTTGGAACTGCTATGGCGCGCTTTGGCCAATATGTTCGAACACGA
CCGCTCGGCGGCACGTGGCGAGATGGCAGCGCGCAAGTTGATCGTCTTCAAGCATGAGCAT
GCCATGGGCAATGCACCCGCCCATGTGCTGTTCGGCAGCGTTAAGGTCGAGCGAGTCGAGG
GGGACGCAGTTACACCAGCACGCGGTTTCCAGGATTACCGTGTCAGCATCGATGCGGAAGC
TCTGCCTCAGGGCGTGAGCGTGCGCGAGTACCTCTAGTTTCAGGTATCGATACCGTCGACG
GGGATTCCTTAAGGTATACTTTCCGCTGCATAACCCTGCTTCGGGGTCATTATAGCGATTTTT
TCGGTATATCCATCCTTTTTCGCACGATATACAGGATTTTGCCAAAGGGTTCGTGTAGACTTT
CCTTGGTGTATCCAACGGCGTCAGCCGGGCAGGATAGGTGAAGTAGGCCCACCCGCGAGC
GGGTGTTCCTTCTTCACTGTCCCTTATTCGCACCTGGCGGTGCTCAACGGGAATCCTGCTCT
GCGAGGCTGGCCGATAAGCTAGCTTGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTA
AAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAA
TCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCC
CCTGGAGGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG
TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTG
CGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT
GAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTG
AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAG
AAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG



TTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG
TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGT
GTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGTG
ACCTACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTA
GAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTG
GTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATCCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTCGAATTGGCCGCGGCGTTGTGA
CAATTTACCGAACAACTCCGCGGCCGGGAAGCCGATCTCGGCTTGAACGAATTGTTATGAC
AACTTGACGGCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGG
CCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAAAACCAACATTGCGA
CCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTT
GGTCCTCGCGCCAGCTTAAGACGCTAATCCCTAACTGCTGGCGGAAAAGATGTGACAGACG
CGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGATATCAAAATTGCTGTCTGCCAGG
TGATCGCTGATGTACTGACAAGCCTCGCGTACCCGATTATCCATCGGTGGATGGAGCGACTC
GTTAATCGCTTCCATGCGCCGCAGTAACAATTGCTCAAGCAGATTTATCGCCAGCAGCTCCG
AATAGCGCCCTTCCCCTTGCCCGGCGTTAATGATTTGCCCAAACAGGTCGCTGAAATGCGGC
TGGTGCGCTTCATCCGGGCGAAAGAACCCCGTATTGGCAAATATTGACGGCCAGTTAAGCC
ATTCATGCCAGTAGGCGCGCGGACGAAAGTAAACCCACTGGTGATACCATTCGCGAGCCTC
CGGATGACGACCGTAGTGATGAATCTCTCCTGGCGGGAACAGCAAAATATCACCCGGTCGG
CAAACAAATTCTCGTCCCTGATTTTTCACCACCCCCTGACCGCGAATGGTGAGATTGAGAAT
ATAACCTTTCATTCCCAGCGGTCGGTCGATAAAAAAATCGAGATAACCGTTGGCCTCAATCG
GCGTTAAACCCGCCACCAGATGGGCATTAAACGAGTATCCCGGCAGCAGGGGATCATTTTG
CGCTTCAGCCATACTTTTCATACTCCCGCCATTCAGAGAAGAAACCAATTGTCCATATTGCAT
CAGACATTGCCGTCACTGCGTCTTTTACTGGCTCTTCTCGCTAACCAAACCGGTAACCCCGC
TTATTAAAAGCATTCTGTAACAAAGCGGGACCAAAGCCATGACAAAAACGCGTAACAAAA
GTGTCTATAATCACGGCAGAAAAGTCCACATTGATTATTTGCACGGCGTCACACTTTGCTAT
GCCATAGCATTTTTATCCATAAGATTAGCGGATCCTACCTGACGCTTTTTATCGCAACTCTCTA
CTGTTTCTCCATACCCGTTTTTTTGGGCTAGCAGGAGGAATTCACCATGGATATTAATACTGA
AACTGAGATCAAGCAAAAGCATTCACTAACCCCCTTTCCTGTTTTCCTAATCAGCCCGGCAT
TTCGCGGGCGATATTTTCACAGCTATTTCAGGAGTTCAGCCATGAACGCTTATTACATTCAGG
ATCGTCTTGAGGCTCAGAGCTGGGCGCGTCACTACCAGCAGCTCGCCCGTGAAGAGAAAG
AGGCAGAACTGGCAGACGACATGGAAAAAGGCCTGCCCCAGCACCTGTTTGAATCGCTAT
GCATCGATCATTTGCAACGCCACGGGGCCAGCAAAAAATCCATTACCCGTGCGTTTGATGA
CGATGTTGAGTTTCAGGAGCGCATGGCAGAACACATCCGGTACATGGTTGAAACCATTGCT
CACCACCAGGTTGATATTGATTCAGAGGTATAAAGGAGGACTAGTGATGGGAACTGCACTA
ACACCGCTCCTGACGAAGTTCGCCACGCGCTACGAGATGGGTACCACGCCTGAAGAAGTG
GCGAACACGCTCAAGCAGACCTGTTTCAAGGGCCAGGTCAATGATTCGCAGATGGTCGCCC
TGCTGATCGTGGCAGACCAGTACAAACTGAACCCCTTCACCAAGGAGTTGTACGCATTCCC
CGACAAGAACAACGGCATCGTGCCAGTTGTTGGCGTGGATGGCTGGGCTCGGATCATCAAC
GAGAACCCACAGTTCGATGGCATGGAATTCTCAATGGACCAGCAGGGAACCGAATGCACCT
GCAAGATCTATCGGAAGGACCGCAGCCATGCCATCAGCGCGACTGAGTACATGGCCGAGTG



CAAGCGGAACACCCAGCCTTGGCAGTCCCATCCGCGCCGGATGCTTCGCCACAAGGCAAT
GATCCAGTGCGCACGCCTCGCGTTCGGGTTCGCCGGCATATACGACCAGGACGAGGCCGAG
CGGATCGTTGAACGAGACGTCACTCCCGCAGAACAGTACGAGGACGTCAGCGAGGCGATC
TGCCTCATCAAGGACTCCCCAACAATGGAAGACTTGCAGTCAGCATTCAGCAATGCCTGGA
AAGCCTACAAGACAAAGGGCGCGCGCGACCAGCTTACGGCGGCCAAGGACCAGCGGAAG
AAAGAACTGCTGGACGCCCCTATAGACGTTGAATTCGAGGAGACCGGCGATGATCGAGCA
GCGTAGTGATGAATGGTTCGCACAGCGCCTGGGGCGGGTGACGGCCAGCAAGGTCAAGGA
TGTGATGGCAAAGGGGCGCAGTGGCGCCCCTTCTGCTACCCGCCAGAACTACATGATGCAG
CTCCTGTGCGAGCGCCTGACCGGCAAGCGCGAGGAAGGATTCACCAGCGCCGCAATGCAG
CGTGGTACCGACCTGGAGCCGATTGCCCGCTCGGCATACGAGTTCAATGCAGGCGTAATGA
CGATCGAAACAGGCCTGATCATCCATCCGCGAATCGATGGATTTGGCGCGTCGCCAGATGGC
CTCGCGGGGGAGCATGGGCTCGTCGAGATTAAATGCCCGTCTACCGCAACCCACATCTACA
CGATGCAGTCGGGCAAGCACGACCCACAGTACGAGTGGCAGATGCTCGCCCAAATGTCATG
CAGCGGCCGCGAGTGGGTCGACTTCGTGAGCTTCGACGACCGTCTGCCTGATGAATTGCAG
TACGTGTGCTTCCGCTACCACCGCGACGAGGAACGCATTCGCGAGATGGAGTCCGAGGTTA
AAGCGTTCCTGGAAGAGTTGGCAGAGCTTGAACATCAGATGCGAGAACGCATGAGGAAAG
CAGCATGAGTGCACAGGAGGGGATCCTATGAGAGGCGTTAACAAAGTCATTCTGGTTGGCA
ACGTCGGTGGTGACCCGGAAACTCGCTATATGCCCAACGGCAATGCGGTGACCAACATCAC
CCTCGCCACCAGCGAGAGCTGGAAGGACAAGCAGACCGGCCAGCAACAGGAGCGCACCG
AATGGCACCGCGTGGTGTTCTTCGGGAAGTTGGCGGAGATCGTCGGGCAGCACGTAAAGA
AGGGTCAGCAACTGTACGTCGAGGGTTCACTCAGAACTCGAAAGTGGCAGGCGCAGGACG
GTCAGGACCGCTACACAACAGAGATCATCGTCGACATGCACGGGCAGATGCAGATGTTTGG
CGGAAAGCCTGGAAATGAACAGGCAGCTCAGAGCAGGTCATCTACTCAGCAGCAGAGTGC
GCCTCAGCAGCGTAGCGCTCAGGATGAATTCGACGACGATATTCCTTTATTAATTAA 
 
 




