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Supplementary figures

Figure S1. End-point optical density of cultures upon induction of different concentration of inducers. (0.00016 mM to 16 mM 
arabinose for AraC-ParaBAD, 0.00001 mM to 1 mM IPTG for LacI-PlacUV5 and LacI-Ptrc, 0.000068 mM to 0.214 mM aTc for TetR-
Ptet). Each value is the mean of biological duplicates, and error bars indicate ± standard deviation.

Figure S2. Replicon stability of the BBR1 and RSF1010 origin vector through three cell passages at 26 °C, 30 °C 
and 37°C in C violaceum. Each set of three bars represent the first, second and third cell passage respectively. 



Table S1. Broad host range plasmids used in this study.

Plasmid name Information Reference

pBBR1-kan-pBAD-RFP (pltl1-64) Vector with BBR1 origin and kanamycin resistance 
gene

This work

pBBR1-chlor-pBAD-RFP (pltl3-34) Vector with BBR1 origin and chloramphenicol 
resistance gene

This work

pBBR1-tet-pBAD-RFP (pltl3-23) Vector with BBR1 origin and tetracycline 
resistance gene

This work

pRSF1010-kan-pBAD-RFP (pltl3-
48)

Vector with IncQ origin RSF1010 and kanamycin 
resistance gene

This work

pRSF1010-chlor-pBAD-RFP (pltl2-
48)

Vector with IncQ origin RSF1010 and 
chloramphenicol resistance gene

This work

pSa-kan-pBAD-RFP (pltl4-60) Vector with IncW origin Sa and kanamycin 
resistance gene

This work

pRK2-kan-pBAD-RFP (pltl2-74) Vector with IncP origin RK2 and kanamycin 
resistance gene

This work

Table S2. Broad host range plasmids used for replicon stability study.

Plasmid name Information Reference

pBBR1-kan-pBAD-RFP (pltl1-64) Vector with BBR1 origin and kanamycin resistance 
gene

This work

pRSF1010-kan-pBAD-RFP (pltl3-
48)

Vector with IncQ origin RSF1010 and kanamycin 
resistance gene

This work

Table S3. BBR1 plasmids used in this study for inducible promoters.

Plasmid name Information Reference

pBBR1-kan-pBAD-RFP (pltl1-64) Vector with BBR1 origin, kanamycin resistance 
gene and AraC-paraBAD inducible promoter

This work

pBBR1-chlor-pTrc-RFP (pltl3-24) Vector with BBR1 origin, kanamycin resistance 
gene and LacI-pTrc inducible promoter

This work

pBBR1-tet-placUV5-RFP (pltl3-
32)

Vector with BBR1 origin, kanamycin resistance 
gene and LacI-pLacUV5 inducible promoter

This work

pBBR1-kan-ptet-RFP (pltl3-36) Vector with BBR1 origin, kanamycin resistance 
gene and TetR-pTet inducible promoter

This work



Table S4. BBR1 plasmids used for dCas studies.

Plasmid name Information Reference

pBBR1-kan-pBAD-dCas-J23119-
random1gRNA (pltl5-67)

Vector with BBR1 origin, kanamycin resistance 
gene, AraC-paraBAD inducible promoter driving 
expression of dCas, strong constitutive promoter 
driving a non-targeting gRNA

This work

pBBR1-kan-pBAD-dCas-J23119-
random2gRNA (pltl5-68)

Vector with BBR1 origin, kanamycin resistance 
gene, AraC-paraBAD inducible promoter driving 
expression of dCas, strong constitutive promoter 
driving a second non-targeting gRNA

This work

pBBR1-kan-pBAD-dCas-J23119-
PvioAgRNA (pltl5-62)

Vector with BBR1 origin, kanamycin resistance 
gene, AraC-paraBAD inducible promoter driving 
expression of dCas and strong constitutive 
promoter driving a vioA promoter targeting gRNA

This work

pBBR1-kan-pBAD-dCas-J23119-
vioBgRNA (pltl6-20)

Vector with BBR1 origin, kanamycin resistance 
gene, AraC-paraBAD inducible promoter driving 
expression of dCas and strong constitutive 
promoter driving a 5’ UTR of vioB targeting gRNA

This work

pBBR1-kan-pBAD-dCas-J23119-
vioCgRNA (pltl6-22)

Vector with BBR1 origin, kanamycin resistance 
gene, AraC-paraBAD inducible promoter driving 
expression of dCas and strong constitutive 
promoter driving a 5’ UTR of vioC targeting gRNA

This work

Table S5. Broad host range origin sequences used in this study. 

Parts name Sequence Source

BBR1 origin ctaccggcgcggcagcgtgacccgtgtcggcggctccaacggctcgccatcgtccagaaaacacggctcatcg
ggcatcggcaggcgctgctgcccgcgccgttcccattcctccgtttcggtcaaggctggcaggtctggttccatgc
ccggaatgccgggctggctgggcggctcctcgccggggccggtcggtagttgctgctcgcccggatacagggtc
gggatgcggcgcaggtcgccatgccccaacagcgattcgtcctggtcgtcgtgatcaaccaccacggcggcact
gaacaccgacaggcgcaactggtcgcggggctggccccacgccacgcggtcattgaccacgtaggccgacac
ggtgccggggccgttgagcttcacgacggagatccagcgctcggccaccaagtccttgactgcgtattggaccg
tccgcaaagaacgtccgatgagcttggaaagtgtcttctggctgaccaccacggcgttctggtggcccatctgc
gccacgaggtgatgcagcagcattgccgccgtgggtttcctcgcaataagcccggcccacgcctcatgcgcttt
gcgttccgtttgcacccagtgaccgggcttgttcttggcttgaatgccgatttctctggactgcgtggccatgctt
atctccatgcggtagggtgccgcacggttgcggcaccatgcgcaatcagctgcaacttttcggcagcgcgaca
acaattatgcgttgcgtaaaagtggcagtcaattacagattttctttaacctacgcaatgagctattgcggggg
gtgccgcaatgagctgttgcgtaccccccttttttaagttgttgatttttaagtctttcgcatttcgccctatatcta
gttctttggtgcccaaagaagggcacccctgcggggttcccccacgccttcggcgcggctccccctccggcaaaa
agtggcccctccggggcttgttgatcgactgcgcggccttcggccttgcccaaggtggcgctgcccccttggaac
ccccgcactcgccgccgtgaggctcggggggcaggcgggcgggcttcgccttcgactgcccccactcgcatagg
cttgggtcgttccaggcgcgtcaaggccaagccgctgcgcggtcgctgcgcgagccttgacccgccttccacttg
gtgtccaaccggcaagcgaagcgcgcaggccgcaggccggaggcttttccccagagaaaattaaaaaaatt
gatggggcaaggccgcaggccgcgcagttggagccggtgggtatgtggtcgaaggctgggtagccggtggg
caatccctgtggtcaagctcgtgggcaggcgcagcctgtccatcagcttgtccagcagggttgtccacgggccg
agcgaagcgagccagccggtggccgc

pBBR1MCS-
2 (Addgene 
plasmid 
#85168)1

IncQ origin 
RSF1010

cgaacccctgcaataactgtcacgcccccctgcaataactgtcacgaacccctgcaataactgtcacgccccca
aacctgcaaacccagcaggggcgggggctggcggggtgttggaaaaatccatccatgattatctaagaataa
tccactaggcgcggttatcagcgcccttgtggggcgctgctgcccttgcccaatatgcccggccagaggccgga

(Addgene 
plasmid 



tagctggtctattcgctgcgctaggctacacaccgccccaccgctgcgcggcagggggaaaggcgggcaaagc
ccgctaaaccccacaccaaaccccgcagaaatacgctggagcgcttttagccgctttagcggcctttccccctac
ccgaagggtgggggcgcgtgtgcagccccgcagggcctgtctcggtcgatcattcagcccggctcatccttctg
gcgtggcggcagaccgaacaaggcgcggtcgtggtcgcgttcaaggtacgcatccattgccgccatgagccga
tcctccggccactcgctgctgttcaccttggccaaaatcatggcccccaccagcaccttgcgccttgtttcgttctt
gcgctcttgctgctgttcccttgcccgcacccgctgaatttcggcattgattcgcgctcgttgttcttcgagcttggc
cagccgatccgccgccttgttgctccccttaaccatcttgacaccccattgttaatgtgctgtctcgtaggctatca
tggaggcacagcggcggcaatcccgaccctactttgtaggggagggcgcacttaccggtttctcttcgagaaa
ctggcctaacggccacccttcgggcggtgcgctctccgagggccattgcatggagccgaaaagcaaaagcaa
cagcgaggcagcatggcgatttatcaccttacggcgaaaaccggcagcaggtcgggcggccaatcggccagg
gccaaggccgactacatccagcgcgaaggcaagtatgcccgcgacatggatgaagtcttgcacgccgaatcc
gggcacatgccggagttcgtcgagcggcccgccgactactgggatgctgccgacctgtatgaacgcgccaatg
ggcggctgttcaaggaggtcgaatttgccctgccggtcgagctgaccctcgaccagcagaaggcgctggcgtc
cgagttcgcccagcacctgaccggtgccgagcgcctgccgtatacgctggccatccatgccggtggcggcgaga
acccgcactgccacctgatgatctccgagcggatcaatgacggcatcgagcggcccgccgctcagtggttcaa
gcggtacaacggcaagaccccggagaagggcggggcacagaagaccgaagcgctcaagcccaaggcatgg
cttgagcagacccgcgaggcatgggccgaccatgccaaccgggcattagagcgggctggccacgacgcccgc
attgaccacagaacacttgaggcgcagggcatcgagcgcctgcccggtgttcacctggggccgaacgtggtgg
agatggaaggccggggcatccgcaccgaccgggcagacgtggccctgaacatcgacaccgccaacgcccag
atcatcgacttacaggaataccgggaggcaatagaccatgaacgcaatcgacagagtgaagaaatccagag
gcatcaacgagttagcggagcagatcgaaccgctggcccagagcatggcgacactggccgacgaagcccgg
caggtcatgagccagacccagcaggccagcgaggcgcaggcggcggagtggctgaaagcccagcgccagac
aggggcggcatgggtggagctggccaaagagttgcgggaggtagccgccgaggtgagcagcgccgcgcag
agcgcccggagcgcgtcgcgggggtggcactggaagctatggctaaccgtgatgctggcttccatgatgccta
cggtggtgctgctgatcgcatcgttgctcttgctcgacctgacgccactgacaaccgaggacggctcgatctggc
tgcgcttggtggcccgatgaagaacgacaggactttgcaggccataggccgacagctcaaggccatgggctg
tgagcgcttcgatatcggcgtcagggacgccaccaccggccagatgatgaaccgggaatggtcagccgccga
agtgctccagaacacgccatggctcaagcggatgaatgcccagggcaatgacgtgtatatcaggcccgccga
gcaggagcggcatggtctggtgctggtggacgacctcagcgagtttgacctggatgacatgaaagccgaggg
ccgggagcctgccctggtagtggaaaccagcccgaagaactatcaggcatgggtcaaggtggccgacgccgc
aggcggtgaacttcgggggcagattgcccggacgctggccagcgagtacgacgccgacccggccagcgccga
cagccgccactatggccgcttggcgggcttcaccaaccgcaaggacaagcacaccacccgcgccggttatcag
ccgtgggtgctgctgcgtgaatccaagggcaagaccgccaccgctggcccggcgctggtgcagcaggctggcc
agcagatcgagcaggcccagcggcagcaggagaaggcccgcaggctggccagcctcgaactgcccgagcgg
cagcttagccgccaccggcgcacggcgctggacgagtaccgcagcgagatggccgggctggtcaagcgcttcg
gtgatgacctcagcaagtgcgactttatcgccgcgcagaagctggccagccggggccgcagtgccgaggaaa
tcggcaaggccatggccgaggccagcccagcgctggcagagcgcaagcccggccacgaagcggattacatcg
agcgcaccgtcagcaaggtcatgggtctgcccagcgtccagcttgcgcgggccgagctggcacgggcaccggc
accccgccagcgaggcatggacaggggcgggccagatttcagcatgtagtgcttgcgttggtactcacgcctg
ttatactatgagtactcacgcacagaagggggttttatggaatacgaaaaaagcgcttcagggtcggtctacc
tgatcaaaagtgacaagggctattggttgcccggtggctttggttatacgtcaaacaaggccgaggctggccg
cttttcagtcgctgatatggccagccttaaccttgacggctgcaccttgtccttgttccgcgaagacaagcctttc
ggccccggcaagtttctcggtgactgatatgaaagaccaaaaggacaagcagaccggcgacctgctggccag
ccctgacgctgtacgccaagcgcgatatgccgagcgcatgaaggccaaagggatgcgtcagcgcaagttctg
gctgaccgacgacgaatacgaggcgctgcgcgagtgcctggaagaactcagagcggcgcagggcgggggta
gtgaccccgccagcgcctaaccaccaactgcctgcaaaggaggcaatcaatggctacccataagcctatcaat
attctggaggcgttcgcagcagcgccgccaccgctggactacgttttgcccaacatggtggccggtacggtcgg
ggcgctggtgtcgcccggtggtgccggtaaatccatgctggccctgcaactggccgcacagattgcaggcggg
ccggatctgctggaggtgggcgaactgcccaccggcccggtgatctacctgcccgccgaagacccgcccaccgc
cattcatcaccgcctgcacgcccttggggcgcacctcagcgccgaggaacggcaagccgtggctgacggcctgc
tgatccagccgctgatcggcagcctgcccaacatcatggccccggagtggttcgacggcctcaagcgcgccgcc
gagggccgccgcctgatggtgctggacacgctgcgccggttccacatcgaggaagaaaacgccagcggcccc
atggcccaggtcatcggtcgcatggaggccatcgccgccgataccgggtgctctatcgtgttcctgcaccatgcc
agcaagggcgcggccatgatgggcgcaggcgaccagcagcaggccagccggggcagctcggtactggtcga
taacatccgctggcagtcctacctgtcgagcatgaccagcgccgaggccgaggaatggggtgtggacgacga
ccagcgccggttcttcgtccgcttcggtgtgagcaaggccaactatggcgcaccgttcgctgatcggtggttcag
gcggcatgacggcggggtgctcaagcccgccgtgctggagaggcagcgcaagagcaagggggtgccccgtg
gtgaagcctaagaacaagcacagcctcagccacgtccggcacgacccggcgcactgtctggcccccggcctgt
tccgtgccctcaagcggggcgagcgcaagcgcagcaagctggacgtgacgtatgactacggcgacggcaagc

#59772)2  



ggatcgagttcagcggcccggagccgctgggcgctgatgatctgcgcatcctgcaagggctggtggccatggc
tgggcctaatggcctagtgcttggcccggaacccaagaccgaaggcggacggcagctccggctgttcctggaa
cccaagtgggaggccgtcaccgctgaatgccatgtggtcaaaggtagctatcgggcgctggcaaaggaaatc
ggggcagaggtcgatagtggtggggcgctcaagcacatacaggactgcatcgagcgcctttggaaggtatcc
atcatcgcccagaatggccgcaagcggcaggggtttcggctgctgtcggagtacgccagcgacgaggcggac
gggcgcctgtacgtggccctgaaccccttgatcgcgcaggccgtcatgggtggcggccagcatgtgcgcatcag
catggacgaggtgcgggcgctggacagcgaaaccgcccgcctgctgcaccagcggctgtgtggctggatcga
ccccggcaaaaccggcaaggcttccatagataccttgtgcggctatgtctggccgtcagaggccagtggttcga
ccatgcgcaagcgccgccagcgggtgcgcgaggcgttgccggagctggtcgcgctgggctggacggtaaccg
agttcgcggcgggcaagtacgacatcacccggcccaaggcggcaggctga

IncP origin 
RK2 

agcgggccgggagggttcgagaagggggggcaccccccttcggcgtgcgcggtcacgcgcacagggcgcag
ccctggttaaaaacaaggtttataaatattggtttaaaagcaggttaaaagacaggttagcggtggccgaaa
aacgggcggaaacccttgcaaatgctggattttctgcctgtggacagcccctcaaatgtcaataggtgcgcccc
tcatctgtcagcactctgcccctcaagtgtcaaggatcgcgcccctcatctgtcagtagtcgcgcccctcaagtgt
caataccgcagggcacttatccccaggcttgtccacatcatctgtgggaaactcgcgtaaaatcaggcgttttc
gccgatttgcgaggctggccagctccacgtcgccggccgaaatcgagcctgcccctcatctgtcaacgccgcgc
cgggtgagtcggcccctcaagtgtcaacgtccgcccctcatctgtcagtgagggccaagttttccgcgaggtatc
cacaacgccggcggccgcggtgtctcgcacacggcttcgacggcgtttctggcgcgtttgcagggccatagacg
gccgccagcccagcggcgagggcaaccagcccggtgagcgtcggaaagggtcgacggatcttttccgctgcat
aaccctgcttcggggtcattatagcgattttttcggtatatccatcctttttcgcacgatatacaggattttgcca
aagggttcgtgtagactttccttggtgtatccaacggcgtcagccgggcaggataggtgaagtaggcccaccc
gcgagcgggtgttccttcttcactgtcccttattcgcacctggcggtgctcaacgggaatcctgctctgcgaggct
ggccggctaccgccggcgtaacagatgagggcaagcggatggctgatgaaaccaagccaaccaggaaggg
cagcccacctatcaaggtgtactgccttccagacgaacgaagagcgattgaggaaaaggcggcggcggccg
gcatgagcctgtaggcctacctgctggccgtcggccagggctacaaaatcacgggcgtcgtggactatgagca
cgtccgcgagctggcccgcatcaatggcgacctgggccgcctgggcggcctgctgaaactctggctcaccgacg
acccgcgcacggcgcggttcggtgatgccacgatcctcgccctgctggcgaagatcgaagagaagcaggacg
agcttggcaaggtcatgatgggcgtggtccgcccgagggcagagccatgacttttttagccgctaaaacggcc
ggggggtgcgcgtgattgccaagcacgtccccatgcgctccatcaagaagagcgacttcgcggagctggtatt
cgtgcagggcaagattcggaataccaagtacgagaaggacggccagacggtctacgggaccgacttcattgc
cgataaggtggattatctggacaccaaggcaccaggcgggtcaaatcaggaataagggcacattgccccggc
gtgagtcggggcaatcccgcaaggagggtgaatgaatcggacgtttgaccggaaggcatacaggcaagaac
tgatcgacgcggggttttccgccgaggatgccgaaaccatcgcaagccgcaccgtcatgcgtgcgccccgcga
aaccttccagtccgtcggctcgatggtccagcaagctacggccaagatcgagcgcgacagcgtgcaactggct
ccccctgccctgcccgcgccatcggccgccgtggagcgttcgcgtcgtctcgaacaggaggcggcaggtttggc
gaagtcgatgaccatcgacacgcgaggaactatgacgaccaagaagcgaaaaaccgccggcgaggacctg
gcaaaacaggtcagcgaggccaagcaggccgcgttgctgaaacacacgaagcagcagatcaaggaaatgc
agctttccttgttcgatattgcgccgtggccggacacgatgcgagcgatgccaaacgacacggcccgctctgcc
ctgttcaccacgcgcaacaagaaaatcccgcgcgaggcgctgcaaaacaaggtcattttccacgtcaacaag
gacgtgaagatcacctacaccggcgtcgagctgcgggccgacgatgacgaactggtgtggcagcaggtgttg
gagtacgcgaagcgcacccctatcggcgagccgatcaccttcacgttctacgagctttgccaggacctgggctg
gtcgatcaatggccggtattacacgaaggccgaggaatgcctgtcgcgcctacaggcgacggcgatgggcttc
acgtccgaccgcgttgggcacctggaatcggtgtcgctgctgcaccgcttccgcgtcctggaccgtggcaagaa
aacgtcccgttgccaggtcctgatcgacgaggaaatcgtcgtgctgtttgctggcgaccactacacgaaattca
tatgggagaagtaccgcaagctgtcgccgacggcccgacggatgttcgactatttcagctcgcaccgggagcc
gtacccgctcaagctggaaaccttccgcctcatgtgcggatcggattccacccgcgtgaagaagtggcgcgag
caggtcggcgaagcctgcgaagagttgcgaggcagcggcctggtggaacacgcctgggtcaatgatgacctg
gtgcattgcaaacgctag

pCMrfp 
(Addgene 
plasmid 
#59773)2 

IncW origin 
Sa 

tttatctataccgctacagggtatttaattcctatttaatctgcgctagaatgaggcatgtttaaccgaatctga
cgttttccctgcaaatgccaaaatactatgcctatctccgggtttcgcgtgacggccaagacccggaaaaccaa
aaatacggtttgctcgaatacgcgaacgccaaaggcttcgcgccgctacagatcgaggaagaaattgccagc
agagcaaaggactggcgcaagcgcaagctcggagcaatcatcgaaaaggccgagcgtggcgacgtgctact
gacgccggagattacgcgcattgccggttccgccctcgccgccttggaaattctcaaagcggcgagcgagcgc
ggcctaatcgtccatgtgaccaaacagaagatcatcatggacggcagcctacaaagcgacatcatggcaacc
gtgcttggcttggctgcacagatcgagcggcatttcattcaggcacgtaccaccgaggcgctacaagtcgccag
agagcgcggcaagacgctcgggcgacccaagggcagcaaatcgagcgccttgaagctggacagccgtattg
atgaagtacaggcatacgtgaaccttggcttgccgcaaagtcgcgcagccgagttgttaggcgtcagccctca

pN565 
(Addgene 
plasmid 
#49990)3



caccttgcgcctgttcatcaaacgccggaacatcaaacccacaaacactagaccaaccatcaccatgccgggg
agggaacaacatgcctaagaacaacaaagcccccggccatcgtatcaacgagatcatcaagacgagcctcg
cgctcgaaatggaggatgcccgcgaagctggcttagtcggctacatggcccgttgccttgtgcaagcgaccat
gccccacaccgaccccaagaccagctactttgagcgcaccaatggcatcgtcaccttgtcgatcatgggcaagc
cgagcatcggcctgccctacggttctatgccgcgcaccttgcttgcttggatatgcaccgaggccgtgcgaacg
aaagaccccgtgttgaaccttggccggtcgcaatcggaatttctacaaaggctcggaatgcacaccgatggcc
gttacacggccacccttcgcaatcaggcgcaacgcctgttttcatccatgatttcgcttgccggcgagcaaggca
atgacttcggcattgagaacgtcgtcattgccaagcgcgcttttctattctggaatcccaagcggccagaagat
cgggcgctatgggatagcaccctcaccctcacaggcgatttcttcgaggaagtcacccgctcaccggttcctatc
cgaatcgactacctgcatgccttgcggcagtctccgcttgcgatggacatttacacgtggctgacctatcgcgtg
ttcctgttgcgggccaagggccgccccttcgtgcaaatcccttgggtcgccctgcaagcgcaattcggctcatcct
atggcagccgcgcacgcaactcgcccgaactggacgataaggcccgagagcgggcagagcgggcagcactc
gccagcttcaaatacaacttcaaaaagcgcctacgcgaagtgttgattgtctatcccgaggcaagcgactgca
tcgaagatgacggcgaatgcctgcgcatcaaatccacacgcctgcatgtcacccgcgcacccggcaagggcgc
tcgcatcggcccccctccgacttgaccaggccaacgctacgcttggcttggtcaagccttcccatccaacagccc
gccgtcgagcgggcttttttatccccggaagcctgtggatagagggtagttatccacgtgaaaccgctaatgcc
ccgcaaagccttgattcacggggctttccggcccgctccaaaaactatccacgtgaaatcgctaatcagggtac
gtgaaatcgctaatcggagtacgtgaaatcgctaataaggtcacgtgaaatcgctaatcaaaaaggcacgtg
agaacgctaatagccctttcagatcaacagcttgcaaacacccctcgctccggcaagtagttacagcaagtag
tatgttcaattagcttttcaattatgaatatatatatcaattattggtcgcccttggcttgtggacaatgcgctac
gcgcaccggctccgcccgtggacaaccgcaagcggttgcccaccgtcgagcgccagcgcctttgcccacaaccc
ggcggccgcaacagatcgttttataaatttttttttttgaaaaagaaaaagcccgaaaggcggcaacctctcg
ggcttctggatttccgatcaacgcaggagtcgttcggaaagtagctgttccagaattataggcgcagagacac
cagattccaagatggctctgttaaattgttgtagtatgtagtatcatacaacatactacagtacagaggcccgc
aagaatggcaatcactaaacaagacatttggcgagcagccgacgaactggacgccgaaggcatccggccca
ctttggccgccgtgcgcaagaaactcggaagcggtagcttcacaaccatttccgatgcaatggctgaatggaa
aaaccgcaagaccgccaccctgccctcatcagacccattgccggttgcagtcaacgagcatcttgccgagcttg
gcaatgcgctatgggctatcgccctggcgcacgccaacgcccggtttgacgaagatcggaaacagatcgagg
ccgacaaagcggccatcagccagcagcttgccgaagcaatcgaactagccgacaccttcacccgcgaaaacg
accagctccgcgaacgagtgaatcagctcgaacctatggaacgcgagcgcgacaagctggccgaccagcttg
ccgaagtgaaacgccgcagcggcgaagaactaaaccgctgcatggaaaagctcacccaacgcgataacgag
gctatcgaggcccgcaaacaggccaaggaggccatcgagcgcgccgccagtctgcaaggtcaggtggaagc
cctcaaagagcaggtcgccaatctcacagccgtcttgaaaacaggaggcaaacaatgaaaagcgcccttgcc
gcccttcgcgcggtcgcggccgctgtcgtcctaatcgtcagtgtgcccgcttgggccgacttccggggtgaagtc
gtccgaatccttgacggtgacactatcgacgttttggtgaaccgtcagaccatccgcgtgagattggccgatat
tgacgcaccggaaagcggccaagccttcggctcccgtgctcgccaacggctcgccgacttgacctttcgccaag
aggttcaagtgaccgaaaaagaggttgatcggtatggccgcactcttggggtcgtttacgcgccgttgcaata
ccccggcggccaaacacaactcaccaacatcaatgcgatcatggttcaagaaggcatggcctgggcttaccgt
tattacggcaaaccaaccgacgcgcagatgtacgagtatgaaaaagaggcccgccgccaacggctcggcctt
tggtcagacccgaatgctcaggagccttggaaatggcgtcgcgcctcgaaaaatgccacgaactgacaccgg
gcacgccccttgttcgacgcgccgcaggcacgtcgaatttaccgccgggacgcccctcgtcccgacacttccaga
tcgccatagcgcacagcgcctcgagcggtggtaacggcgcagtggcggttttcatggcttgttatgactgttttt
ttggggtacagtctatgcctcgggcatccaagcagcaagcgcgttacgccgtgggtcgatgtttgatgttatgg
agcagcaacgatgtta

Table S6. Antibiotic resistance sequences used in this study.

Part name Sequence Source

Kanamycin 
resistance 

tcagaagaactcgtcaagaaggcgatagaaggcgatgcgctgcgaatcgggagcggcgataccgtaaagc
acgaggaagcggtcagcccattcgccgccaagctcttcagcaatatcacgggtagccaacgctatgtcctgat
agcggtccgccacacccagccggccacagtcgatgaatccagaaaagcggccattttccaccatgatattcgg
caagcaggcatcgccatgggtcacgacgagatcctcgccgtcgggcatgcgcgccttgagcctggcgaacagt
tcggctggcgcgagcccctgatgctcttcgtccagatcatcctgatcgacaagaccggcttccatccgagtacgt
gctcgctcgatgcgatgtttcgcttggtggtcgaatgggcaggtagccggatcaagcgtatgcagccgccgcat
tgcatcagccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgccccggcacttcg
cccaatagcagccagtcccttcccgcttcagtgacaacgtcgagcacagctgcgcaaggaacgcccgtcgtgg

pBbE8k-RFP 
(Addgene 
plasmid 
#35270) 1



ccagccacgatagccgcgctgcctcgtcctgcagttcattcagggcaccggacaggtcggtcttgacaaaaag
aaccgggcgcccctgcgctgacagccggaacacggcggcatcagagcagccgattgtctgttgtgcccagtca
tagccgaatagcctctccacccaagcggccggagaacctgcgtgcaatccatcttgttcaatcatgcgaaacg
atcctcatcctgtctcttgatcagatcatgatcccctgcgccatcagatccttggcggcaagaaagccatccagt
ttactttgcagggcttcccaaccttaccagagggcgccccagctggcaattcc

Chloramphe
nicol 
resistance 

ttacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcaca
aacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtga
aaacgggggcgaagaagttgtccatattggccacgtttaaatcaaaactggtgaaactcacccagggattgg
ctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgccacatc
ttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagttt
gctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacga
aattccggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctt
tacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactgaaat
gcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttag
cttccttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagt
tggaacctcttacgtgccgatca

pKTrfp 
(Addgene 
plasmid 
#59772)2

Tetracycline 
resistance 

tcagcgatcggctcgttgccctgcgccgctccaaagcccgcgacgcagcgccggcaggcagagcaagtagag
ggcagcgcctgcaatccatgcccacccgttccacgttgttatagaagccgcatagatcgccgtgaagaggagg
ggtccgacgatcgaggtcaggctggtgagcgccgccagtgagccttgcagctgcccctgacgttcctcatccac
ctgcctggacaacattgcttgcagcgccggcattccgatgccacccgaagcaagcaggaccatgatcgggaac
gccatccatccccgtgtcgcgaaggcaagcaggatgtagcctgtgccgtcggcaatcattccgagcatgagtg
cccgcctttcgccgagccgggcggctacagggccggtgatcattgcctgggcgagtgaatgcagaatgccaaa
tgcggcaagcgaaatgccgatcgtggtcgcgtcccagtgaaagcgatcctcgccgaaaatgacccaaagcgc
ggccggcacctgtccgacaagttgcatgatgaagaagaccgccatcagggcggcgacgacggtcatgccccg
ggcccaccggaacgaagcgagcgggttgagagcctcccggcgtaacggccggcgttcgcctttgtgcgactcc
ggcaaaaggaaacagcccgtcaggaaattgaggccgttcaaggctgccgcggcgaagaacggagcgtggg
gggagaaaccgcccatcagcccaccgagcacaggtcccgcgaccatcccgaacccgaaacaggcgctcatga
agccgaagtgccgcgcgcgctcatcgccatcagtgatatcggcaatataagcgccggctaccgccccagtcgcc
ccggtgatgccggccacgatccgcccgatatagagaacccaaaggaaaggcgctgtcgccatgatggcgtag
tcgacagtggcgccggccagcgagacgagcaagattggccgccgcccgaaacgatccgacagcgcgcccagc
acaggtgcgcaggcaaattgcaccaacgcatacagcgccagcagaatgccatagtgggcggtgacgtcgttc
gagtgaaccagatcgcgcaggaggcccggcagcaccggcataatcaggccgatgccgacagcgtcgagcgc
gacagtgctcagaattacgatcaggggtatgttgggtttcacgtctggcctccggaccagcctccgctggtccg
attgaacgcgcggattctttatcactgataagttggtggacatattatgtttatcagtgataaagtgtcaatcat
gacaaagttgcagccgaatacagtgatccgtgccgccctggacctgttgaacgaggtcggcgtagacggtctg
acgacacgcaaactggcggaacggttgggggttcagcagccggcgctttactggcacttcaggaacaagcgg
gcgctgctcgacgcactggccgaagccatgctggcggagaatcatacgcattcggtgccgagagccgacgac
gactggcgctcatttctgatcgggaatgcccgcagcttcaggcaggcgctgctcgcctaccgcgatggcgcgcg
catccatgccggcacgcgaccgggcgcaccgcagatggaaacggccgacgcgcagcttcgcttcctctgcgag
gcgggtttttcggccggggacgccgtcaatgcgctgatgacaatcagctacttcactgttggggccgtgcttga
ggagcaggccggcgacagcgatgccggcgagcgcggcggcaccgttgaacaggctccgctctcgccgctgttg
cgggccgcgatagacgccttcgacgaagccggtccggacgcagcgttcgagcagggactcgcggtgattgtcg
atggattggcgaaaaggaggctcgttgtcaggaacgttgaaggaccgagaaagggtgctaagaaaccatta
ttatcatgacattaacctataaaaataggcgtatcacga

pCMrfp 
(Addgene 
plasmid 
#59773)2

Table S7. Inducible promoter sequences used in this study.

Part name Sequence Source



AraC-
paraBAD 

Ttatgacaacttgacggctacatcattcactttttcttcacaaccggcacggaactcgctcgggctggccccggt
gcattttttaaatacccgcgagaaatagagttgatcgtcaaaaccaacattgcgaccgacggtggcgataggc
atccgggtggtgctcaaaagcagcttcgcctggctgatacgttggtcctcgcgccagcttaagacgctaatccct
aactgctggcggaaaagatgtgacagacgcgacggcgacaagcaaacatgctgtgcgacgctggcgatatc
aaaattgctgtctgccaggtgatcgctgatgtactgacaagcctcgcgtacccgattatccatcggtggatgga
gcgactcgttaatcgcttccatgcgccgcagtaacaattgctcaagcagatttatcgccagcagctccgaatag
cgcccttccccttgcccggcgttaatgatttgcccaaacaggtcgctgaaatgcggctggtgcgcttcatccggg
cgaaagaaccccgtattggcaaatattgacggccagttaagccattcatgccagtaggcgcgcggacgaaag
taaacccactggtgataccattcgcgagcctccggatgacgaccgtagtgatgaatctctcctggcgggaaca
gcaaaatatcacccggtcggcaaacaaattctcgtccctgatttttcaccaccccctgaccgcgaatggtgaga
ttgagaatataacctttcattcccagcggtcggtcgataaaaaaatcgagataaccgttggcctcaatcggcgt
taaacccgccaccagatgggcattaaacgagtatcccggcagcaggggatcattttgcgcttcagccatacttt
tcatactcccgccattcagagaagaaaccaattgtccatattgcatcagacattgccgtcactgcgtcttttact
ggctcttctcgctaaccaaaccggtaaccccgcttattaaaagcattctgtaacaaagcgggaccaaagccat
gacaaaaacgcgtaacaaaagtgtctataatcacggcagaaaagtccacattgattatttgcacggcgtcac
actttgctatgccatagcatttttatccataagattagcggattctacctgacgctttttatcgcaactctctactg
tttctccat

pBbE8k-RFP 
(Addgene 
plasmid 
#35270)4

LacI-pTrc gacaccatcgaatggtgcaaaacctttcgcggtatggcatgatagcgcccggaagagagtcaattcagggtg
gtgaatgtgaaaccagtaacgttatacgatgtcgcagagtatgccggtgtctcttatcagaccgtttcccgcgt
ggtgaaccaggccagccacgtttctgcgaaaacgcgggaaaaagtggaagcggcgatggcggagctgaatt
acattcccaaccgcgtggcacaacaactggcgggcaaacagtcgttgctgattggcgttgccacctccagtctg
gccctgcacgcgccgtcgcaaattgtcgcggcgattaaatctcgcgccgatcaactgggtgccagcgtggtggt
gtcgatggtagaacgaagcggcgtcgaagcctgtaaagcggcggtgcacaatcttctcgcgcaacgcgtcag
tgggctgatcattaactatccgctggatgaccaggatgccattgctgtggaagctgcctgcactaatgttccgg
cgttatttcttgatgtctctgaccagacacccatcaacagtattattttctcccatgaagacggtacgcgactgg
gcgtggagcatctggtcgcattgggtcaccagcaaatcgcgctgttagcgggcccattaagttctgtctcggcg
cgtctgcgtctggctggctggcataaatatctcactcgcaatcaaattcagccgatagcggaacgggaaggcg
actggagtgccatgtccggttttcaacaaaccatgcaaatgctgaatgagggcatcgttcccactgcgatgctg
gttgccaacgatcagatggcgctgggcgcaatgcgcgccattaccgagtccgggctgcgcgttggtgcggata
tctcggtagtgggatacgacgataccgaagacagctcatgttatatcccgccgttaaccaccatcaaacagga
ttttcgcctgctggggcaaaccagcgtggaccgcttgctgcaactctctcagggccaggcggtgaagggcaatc
agctgttgcccgtctcactggtgaaaagaaaaaccaccctggcgcccaatacgcaaaccgcctctccccgcgcg
ttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaatt
aatgtaagttagcgcgaattgatctggtttgacagcttatcatcgactgcacggtgcaccaatgcttctggcgtc
aggcagccatcggaagctgtggtatggctgtgcaggtcgtaaatcactgcataattcgtgtcgctcaaggcgc
actcccgttctggataatgttttttgcgccgacatcataacggttctggcaaatattctgaaatgagctgttgac
aattaatcatccggctcgtataatgtgtggaattgtgagcggataacaa

pBbE1k-RFP 
(Addgene 
Plasmid 
#35333)4

  

LacI-
pLacUV5 

tcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagag
gcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcacc
gcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggt
ggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgc
gcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtggg
aacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgct
atcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtct
tcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtg
caggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgc
gagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacc
cagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggc
aacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgcca
tcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgat
aagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctctt
ccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctccctta
tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggt
gcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcg
ctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcac
ctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgtttaggcaccccaggcttta

pBbE5a-RFP  
(Addgene 
plasmid 
#35277)4 



cactttatgcttccggctcgtataatgtgtggaattgtgagcggataacaa

TetR-pTet Ttaagacccactttcacatttaagttgtttttctaatccgcatatgatcaattcaaggccgaataagaaggctg
gctctgcaccttggtgatcaaataattcgatagcttgtcgtaataatggcggcatactatcagtagtaggtgttt
ccctttcttctttagcgacttgatgctcttgatcttccaatacgcaacctaaagtaaaatgccccacagcgctgag
tgcatataatgcattctctagtgaaaaaccttgttggcataaaaaggctaattgattttcgagagtttcatact
gtttttctgtaggccgtgtacctaaatgtacttttgctccatcgcgatgacttagtaaagcacatctaaaactttt
agcgttattacgtaaaaaatcttgccagctttccccttctaaagggcaaaagtgagtatggtgcctatctaaca
tctcaatggctaaggcgtcgagcaaagcccgcttattttttacatgccaatacaatgtaggctgctctacaccta
gcttctgggcgagtttacgggttgttaaaccttcgattccgacctcattaagcagctctaatgcgctgttaatcac
tttacttttatctaatctagacatcattaattcctaatttttgttgacactctatcgttgatagagttattttaccac
tccctatcagtgatagagaa

pBbE2k-RFP   
(Addgene 
plasmid 
#35324)4

Table S8. dCas and sgRNA sequences. 

Part name Sequence

dCas atggataagaaatactcaataggcttagccatcggcacaaatagcgtcggatgggcggtgatcactgatgaatataaggttccgt
ctaaaaagttcaaggttctgggaaatacagaccgccacagtatcaaaaaaaatcttataggggctcttttatttgacagtggaga
gacagcggaagcgactcgtctcaaacggacagctcgtagaaggtatacacgtcggaagaatcgtatttgttatctacaggagatt
ttttcaaatgagatggcgaaagtagatgatagtttctttcatcgacttgaagagtcttttttggtggaagaagacaagaagcatga
acgtcatcctatttttggaaatatagtagatgaagttgcttatcatgagaaatatccaactatctatcatctgcgaaaaaaattggt
agattctactgataaagcggatttgcgcttaatctatttggccttagcgcatatgattaagtttcgtggtcattttttgattgagggag
atttaaatcctgataatagtgatgtggacaaactatttatccagttggtacaaacctacaatcaattatttgaagaaaaccctatta
acgcaagtggagtagatgctaaagcgattctttctgcacgattgagtaaatcaagacgattagaaaatctcattgctcagctcccc
ggtgagaagaaaaatggcttatttgggaatctcattgctttgtcattgggtttgacccctaattttaaatcaaattttgatttggcag
aagatgctaaattacagctttcaaaagatacttacgatgatgatttagataatttattggcgcaaattggagatcaatatgctgat
ttgtttttggcagctaagaatttatcagatgctattttactttcagatatcctaagagtaaatactgaaataactaaggctcccctatc
agcttcaatgattaaacgctacgatgaacatcatcaagacttgactcttttaaaagctttagttcgacaacaacttccagaaaagt
ataaagaaatcttttttgatcaatcaaaaaacggatatgcaggttatattgatgggggagctagccaagaagaattttataaattt
atcaaaccaattttagaaaaaatggatggtactgaggaattattggtgaaactaaatcgtgaagatttgctgcgcaagcaacgg
acctttgacaacggctctattccccatcaaattcacttgggtgagctgcatgctattttgagaagacaagaagacttttatccattttt
aaaagacaatcgtgagaagattgaaaaaatcttgacttttcgaattccttattatgttggtccattggcgcgtggcaatagtcgtttt
gcatggatgactcggaagtctgaagaaacaattaccccatggaattttgaagaagttgtcgataaaggtgcttcagctcaatcatt
tattgaacgcatgacaaactttgataaaaatcttccaaatgaaaaagtactaccaaaacatagtttgctttatgagtattttacggt
ttataacgaattgacaaaggtcaaatatgttactgaaggaatgcgaaaaccagcatttctttcaggtgaacagaagaaagccatt
gttgatttactcttcaaaacaaatcgaaaagtaaccgttaagcaattaaaagaagattatttcaaaaaaatagaatgttttgata
gtgttgaaatttcaggagttgaagatagatttaatgcttcattaggtacctaccatgatttgctaaaaattattaaagataaagatt
ttttggataatgaagaaaatgaagatatcttagaggatattgttttaacattgaccttatttgaagatagggagatgattgagga
aagacttaaaacatatgctcacctctttgatgataaggtgatgaaacagcttaaacgtcgccgttatactggttggggacgtttgtc
tcgaaaattgattaatggtattagggataagcaatctggcaaaacaatattagattttttgaaatcagatggttttgccaatcgca
attttatgcagctgatccatgatgatagtttgacatttaaagaagacattcaaaaagcacaagtgtctggacaaggcgatagttta
catgaacatattgcaaatttagctggtagccctgctattaaaaaaggtattttacagactgtaaaagttgttgatgaattggtcaa
agtaatggggcggcataagccagaaaatatcgttattgaaatggcacgtgaaaatcagacaactcaaaagggccagaaaaatt
cgcgagagcgtatgaaacgaatcgaagaaggtatcaaagaattaggaagtcagattcttaaagagcatcctgttgaaaatactc
aattgcaaaatgaaaagctctatctctattatctccaaaatggaagagacatgtatgtggaccaagaattagatattaatcgttta
agtgattatgatgtcgatgccattgttccacaaagtttccttaaagacgattcaatagacaataaggtcttaacgcgttctgataaa
aatcgtggtaaatcggataacgttccaagtgaagaagtagtcaaaaagatgaaaaactattggagacaacttctaaacgccaag
ttaatcactcaacgtaagtttgataatttaacgaaagctgaacgtggaggtttgagtgaacttgataaagctggttttatcaaacg
ccaattggttgaaactcgccaaatcactaagcatgtggcacaaattttggatagtcgcatgaatactaaatacgatgaaaatgat
aaacttattcgagaggttaaagtgattaccttaaaatctaaattagtttctgacttccgaaaagatttccaattctataaagtacgt
gagattaacaattaccatcatgcccatgatgcgtatctaaatgccgtcgttggaactgctttgattaagaaatatccaaaacttgaa
tcggagtttgtctatggtgattataaagtttatgatgttcgtaaaatgattgctaagtctgagcaagaaataggcaaagcaaccgc
aaaatatttcttttactctaatatcatgaacttcttcaaaacagaaattacacttgcaaatggagagattcgcaaacgccctctaat
cgaaactaatggggaaactggagaaattgtctgggataaagggcgagattttgccacagtgcgcaaagtattgtccatgccccaa
gtcaatattgtcaagaaaacagaagtacagacaggcggattctccaaggagtcaattttaccaaaaagaaattcggacaagctt
attgctcgtaaaaaagactgggatccaaaaaaatatggtggttttgatagtccaacggtagcttattcagtcctagtggttgctaa



ggtggaaaaagggaaatcgaagaagttaaaatccgttaaagagttactagggatcacaattatggaaagaagttcctttgaaa
aaaatccgattgactttttagaagctaaaggatataaggaagttaaaaaagacttaatcattaaactacctaaatatagtcttttt
gagttagaaaacggtcgtaaacggatgctggctagtgccggagaattacaaaaaggaaatgagctggctctgccaagcaaatat
gtgaattttttatatttagctagtcattatgaaaagttgaagggtagtccagaagataacgaacaaaaacaattgtttgtggagca
gcataagcattatttagatgagattattgagcaaatcagtgaattttctaagcgtgttattttagcagatgccaatttagataaagt
tcttagtgcatataacaaacatagagacaaaccaatacgtgaacaagcagaaaatattattcatttatttacgttgacgaatcttg
gagctcccgctgcttttaaatattttgatacaacaattgatcgtaaacgatatacgtctacaaaagaagttttagatgccactcttat
ccatcaatccatcactggtctttatgaaacacgcattgatttgagtcagctaggaggtgactga

Non-targeting 
sgRNA1

GATTCGTGCTTCGTTGAGAAgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaa
aagtggcaccgagtcggtgc

Non-targeting 
sgRNA2

GACATAAGCCCTACGCCCATgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaa
aagtggcaccgagtcggtgc

PvioA sgRNA CGTCCGCCGTTGCCGCGCGGgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaa
aaagtggcaccgagtcggtgc

vioB sgRNA CGTCGCCGCCCGGTTCCGGGgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaa
aaagtggcaccgagtcggtgc

vioC sgRNA AGAGCAATCATAGTCGGAGGgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaa
aaagtggcaccgagtcggtgc
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