
Supplementary Tables 
 
Supplementary Table S1. Strains used in this study. 
 
Strain Name Genotype/Description Source 
E. coli strains   
S17-1 λpir thi pro hsdR- hsdM+ ∆recA RP4-2::TcMu-Km::Tn7  (1) 

 
BTH101 F-, cya-99, araD139, galE15, galK16, rpsL1 (Strr), hsdR2, 

mcrA1, mcrB1 
Euromedex 

P. aeruginosa 
strains 

  

SMC 232 PA14 wild type (WT) (2) 
 

SMC 3351 ∆bifA (3) 
 

SMC 2893 ∆pelA (4) 
 

SMC 4233 ∆bifA ∆pelA (3) 
 

SMC 3577 ∆flgZ This study 
 

SMC 3578 ∆bifA ∆flgZ This study 
 

SMC 7310 ∆bifA ∆flgZ ∆pelA This study 
 

SMC 7311 ∆flgZ ∆pelA This study 
 

SMC 3662 ∆bifA ∆PA14_00130 This study 
 

SMC 4747 ∆bifA ∆PA14_27930 This study 
 

SMC 5570 ∆bifA ∆pilZ This study 
 

SMC 3663 ∆bifA ∆PA14_25420 This study 
 

SMC 5572 ∆bifA ∆alg44 This study 
 

SMC 4024 ∆bifA ∆PA14_56180 This study 
 

SMC 3664 ∆bifA ∆PA14_60970 This study 
 

SMC 7312 ∆bifA ∆PA14_00130 ∆pelA This study 
 

SMC 7313 ∆bifA ∆PA14_27930 ∆pelA This study 
 



SMC 7314 ∆bifA ∆pilZ ∆pelA This study 
 

SMC 7315 ∆bifA ∆PA14_25420 ∆pelA This study 
 

SMC 7316 ∆bifA ∆alg44 ∆pelA This study 
 

SMC 7317 ∆bifA ∆PA14_56180 ∆pelA This study 
 

SMC 7318 ∆bifA ∆PA14_60970 ∆pelA This study 
 

SMC 7319 ∆hptB This study 
 

SMC 7320 ∆hptB ∆flgZ This study 
 

SMC 7321 ∆hptB ∆pelA This study 
 

SMC 7322 ∆hptB ∆pelA ∆flgZ This study 
 

SMC 7323 ∆bifA ∆pelA ∆flgZ::flgZ-His, allelic replacement of flgZ 
deletion with 6xHis-tagged wild-type flgZ gene in the ∆bifA 
∆pelA ∆flgZ mutant for complementation 
 

This study 
 

SMC 7324 ∆bifA ∆pelA ∆flgZ::flgZ(R140A)-His This study 
   
SMC 7325 ∆bifA ∆pelA ∆flgZ::flgZ(R144A)-His This study 

 
SMC 7326 ∆bifA ∆pelA ∆flgZ::flgZ(R144D)-His This study 

 
SMC 7327 ∆bifA ∆pelA ∆flgZ::flgZ(D172A)-His This study 

 
SMC 7328 ∆bifA ∆pelA ∆flgZ::flgZ(G177A)-His This study 

 
SMC 4474 PA14 WT strain carrying pMotA-His plasmid; Gmr This study 

 
SMC 7329 PA14 WT strain carrying pMotC-His plasmid; Gmr This study 

 
SMC 7330 flgZ-HA strain carrying pMQ72 vector control; Gmr This study 

 
SMC 7331 flgZ-HA strain carrying pMotA-His plasmid; Gmr This study 

 
SMC 7332 flgZ-HA strain carrying pMotC-His plasmid; Gmr This study 

 
SMC 4196 ∆bifA strain carrying pMQ72 vector control; Gmr This study 

 
SMC 7333 ∆bifA ∆pelA strain carrying pMQ72 vector control; Gmr This study 

 



 

 

  

SMC 6700 ∆bifA strain carrying pMotCD-His plasmid; Gmr 

 
This study 

SMC 7334 ∆bifA ∆pelA strain carrying pMotCD-His plasmid; Gmr 

 
This study 

SMC 7335 ∆bifA ∆pelA ∆flgZ::gfp-flgZ;  allelic replacement of flgZ 
deletion with 6xHis-tagged wild-type flgZ gene in the ∆bifA 
∆pelA ∆flgZ mutant for complementation 
 

This study 

SMC 7336 WT(gfp-flgZ); translational fusion of gfp at N-terminus of 
flgZ gene on chromosome in wild type 
 

This study 

SMC 7337 ∆bifA (gfp-flgZ); translational fusion of gfp at N-terminus of 
flgZ gene on chromosome in ∆bifA strain 
 

This study 

SMC 7338 ∆motCD (gfp-flgZ); translational fusion of gfp at N-
terminus of flgZ gene on chromosome in ∆motCD strain 

This study 



Supplementary Table S2. Plasmids used in this study. 
 
Plasmid Name Description Source 
pMQ30 Shuttle vector for yeast cloning and Gram-negative 

allelic replacement, Gmr 

 

(5) 

pMQ72 Shuttle vector for yeast cloning and arabinose-
inducible gene expression, Gmr 

 

(5) 

PA14_00130/pMQ30 Plasmid for deletion of PA14_00130 gene; Gmr 

 
This study 

PA14_27930/pMQ30 Plasmid for deletion of PA14_27930 gene; Gmr 

 
This study 

pilZ/pMQ30 Plasmid for deletion of pilZ gene; Gmr This study 
   
PA14_25420/pMQ30 Plasmid for deletion of PA14_25420 gene; Gmr 

 
This study 

flgZ/pMQ30 Plasmid for deletion of flgZ gene; Gmr This study 
 

alg44/pMQ30 Plasmid for deletion of alg44 gene; Gmr This study 
 

PA14_56180/pMQ30 Plasmid for deletion of PA14_56180 gene; Gmr 

 
This study 

PA14_60970/pMQ30 Plasmid for deletion of PA14_60970 gene; Gmr This study 
 

hptB/pMQ30 Plasmid for deletion of hptB gene; Gmr This study 
 

flgZ-His/pMQ30 Plasmid for allelic replacement of flgZ deletion for 
complementation 
 

This study 

flgZ(R140A)-
His/pMQ30 

Plasmid for chromosomal R140A substitution in 
flgZ gene 

This study 
 
 

flgZ(R144A)-
His/pMQ30 

Plasmid for chromosomal R144A substitution in 
flgZ gene 
 

This study 

flgZ(R144D)-
His/pMQ30 

Plasmid for chromosomal R144D substitution in 
flgZ gene 
 

This study 

flgZ(D172A)-
His/pMQ30 

Plasmid for chromosomal D172A substitution in 
flgZ gene 
 

This study 

flgZ(G177A)-
His/pMQ30 

Plasmid for chromosomal G177A substitution in 
flgZ gene 
 

This study 



flgZ-HA/pMQ30 Plasmid for chromosomal C-terminal insertion of 
HA epitope tag in flgZ gene 
 

This study 

pMotA-His 6xHis epitope-tagged motA gene in pMQ72, Gmr 

 
(6) 

pMotC-His 6xHis epitope-tagged motC gene in pMQ72, Gmr 

 
(6) 

pMotCD-His 6xHis epitope-tagged motCD genes in pMQ72, Gmr 

 
This study 

pKT25 BACTH vector allowing fusion to the C-terminus 
of the cyaA T25 fragment, Kanr 

 

Euromedex 

pKNT25 BACTH vector allowing fusion to the N-terminus 
of the cyaA T25 fragment, Kanr 

 

Euromedex 

pUT18 BACTH vector allowing fusion to the N-terminus 
of the cyaA T18 fragment, Ampr 

 

Euromedex 

pUT18C BACTH vector allowing fusion to the C-terminus 
of the cyaA T18 fragment, Ampr 

 

Euromedex 

pKT25-zip Leucine zipper of GCN4 fused to T25 in pKT25, 
Kanr 

 

Euromedex 

pUT18C-zip Leucine zipper of GCN4 fused to T18 in pUT18C, 
Ampr 

 

Euromedex 

pUT18-flgZ Full length flgZ cloned into pUT18, Ampr This study 
 

pUT18-flgZ(R140A) Full length flgZ(R140A) cloned into pUT18, Ampr 

 
This study 

pKT25-motA Full length motA with a C-terminal 6xHis tag 
cloned into pKT25, Kanr 

 

This study 

pKNT25-motA Full length motA with a C-terminal 6xHis tag 
cloned into pKNT25, Kanr 

 

This study 

pKT25-motC Full length motC cloned into pKT25, Kanr 

 
This study 

pKNT25-motC Full length motC cloned into pKNT25, Kanr This study 
 

pKT25-fliG Full length fliG cloned into pKT25, Kanr This study 
 

pKNT25-fliG Full length fliG cloned into pKNT25, Kanr This study 
 

pKT25-fliM Full length fliM cloned into pKT25, Kanr This study 



 
pKNT25-fliM Full length fliM cloned into pKNT25, Kanr This study 

 
gfp-flgZ/pMQ30 Plasmid for translational fusion of gfp at N-

terminus of flgZ on chromosome 
This study 

 
 
  



Supplementary Table S3. Oligonucleotide primers used in this study. 
 
Primer Name Primer Sequence* 
PA14_00130 KO P1 gacggccagtgccaagcttgcatgcctgcaggtcgacTCGCCCTTCTTCCTGGCGTAC 

 
PA14_00130 KO P2 CATCACCGTTCAGGCTTCGCTATCCATCGAGTCCCTCGGGAC 

 
PA14_00130 KO P3 GTCCCGAGGGACTCGATGGATAGCGAAGCCTGAACGGTGATG 

 
PA14_00130 KO P4 ccatgattacgaattcgagctcggtacccggggatccATCCGTACAGGAGCGCCTGAG 

 
PA14_27930 KO P1 tgtaaaacgacggccagtgccaagcttgcatgcctgCCGAGCATGGTCACGTGCTTG 

 
PA14_27930 KO P2 GATGCTCAGCCCCAGGCTATGCATGGGCTGATCCTCATGGTC 

 
PA14_27930 KO 
P3.2 
 

GACCATGAGGATCAGCCCATGCTCGGCCCAGGGCGGCATAGC 

PA14_27930 KO 
P4.2 
 

ccatgattacgaattcgagctcggtacccggggatccCTCGGCAGCGCCTTCCAGGTC 

pilZ KO P1 tgtaaaacgacggccagtgccaagcttgcatgcctgTATCTATCCCTGGCAGCAGG 
 

pilZ KO P2 CCAGGTAGGTTTCGATCTTGATGGTCAAGGACAGGATG 
 

pilZ KO P3 CATCCTGTCCTTGACCATCAAGATCGAAACCTACCTGG 
 

pilZ KO P4 ccatgattacgaattcgagctcggtacccggggatccGGCGAGGGTATTCCAAATCTG 
 

PA14_25420 KO P1 ccatgattacgaattcgagctcggtacccggggatccGTCGGTGACCACCATCACCAG 
 

PA14_25420 KO P2 CTGCTTCTGGAGGATATGCCGTCATCCGCGTCACGAGTGGAC 
 

PA14_25420 KO P3 GTCCACTCGTGACGCGGATGACGGCATATCCTCCAGAAGCAG 
 

PA14_25420 KO P4 gacggccagtgccaagcttgcatgcctgcaggtcgacGACCGTCCACACCGAGACGTG 
 

flgZ KO P1 ctccatacccgtttttttgggctagcgaattcgagctcAGCTAGGCAAGCGTCCAATAC 
 

flgZ KO P2 GAAGGTCGCGTCGAGCTTTTCCAGGTTGGCCTGGATTTCCAC 
 

flgZ KO P3 GTGGAAATCCAGGCCAACCTGGAAAAGCTCGACGCGACCTTC 
 

flgZ KO P4 cgccaaaacagccaagcttgcatgcctgcagactagtcATGCGGCTGTTTGGCGCTAAC 
 

alg44 KO P1 tgtaaaacgacggccagtgccaagcttgcatgcctgATCGACGGCGACACCGTGCTC 



alg44 KO P2 CCGATGCTGACCTCGGCCCAGCTTGACCCGGGCGAACTG 
 

alg44 KO P3 CAGTTCGCCCGGGTCAAGCTGGGCCGAGGTCAGCATCGG 
 

alg44 KO P4 ccatgattacgaattcgagctcggtacccggggatccGCCTTGAGCAGGTGCCGCTC 
 

PA14_56180 KO P1 tgtaaaacgacggccagtgccaagcttgcatgcctgAAGCGCATGGCATCTCCTTG 
 

PA14_56180 KO P2 CTCCACCAGTTCGAGGAATTCAAGACCCATAATGGCATTTCGC 
 

PA14_56180 KO P3 GCGAAATGCCATTATGGGTCTTGAATTCCTCGAACTGGTGGAG 
 

PA14_56180 KO P4 ccatgattacgaattcgagctcggtacccggggatccAAAGCACCGAGGTCGGCTAC 
 

PA14_60970 KO P1 tgtaaaacgacggccagtgccaagcttgcatgcctgAGCCAGGCGAGGTGACGTAGCA
G 
 

PA14_60970 KO P2 GAGTTCCTCGTCGCCCAGGTTGTCACTCATGTCGCGATCCCTC 
 

PA14_60970 KO P3 GAGGGATCGCGACATGAGTGACAACCTGGGCGACGAGGAACTC 
 

PA14_60970 KO P4 ccatgattacgaattcgagctcggtacccggggatccATCCCAGCAGCAGGTGGCGATG 
 

pelA KO P1 tgtaaaacgacggccagtgccaagcttgcatgcctgACAGCTTCCAGCTACAGGCC 
 

pelA KO P2 GAAGTGGTAGTACAGGTGCAGGGGACTCGGCAGCGGCACAAG 
 

pelA KO P3 TTGTGCCGCTGCCGAGTCCCCTGCACCTGTACTACCACTTC 
 

pelA KO P4 ccatgattacgaattcgagctcggtacccggggatccTGACGGGCAAGTCGTTCGAG 
 

ycgR-His P1 tgtaaaacgacggccagtgccaagcttgcatgcctgACGAACTGGGCGAACTGCTG 
 

ycgR-His P2 TGTGAGACTCAATGATGATGATGATGATGGAACAGTTCGTCTTT
CTCGAAG 
 

ycgR-His P3 ACGAACTGTTCCATCATCATCATCATCATTGAGTCTCACAGGAC
CACTCCC 
 

ycgR-His P4 ccatgattacgaattcgagctcggtacccggggatccTGCTGGTGACCTTCGGCGTC 
 

ycgR-HA P1 Same as ycgR-His P1 
 

ycgR-HA P2 TGTGAGACTCATGCATAATCAGGAACATCATAAGGATAGAACA
GTTCGTCTTTCTCGAAG 
 



ycgR-HA P3 ACGAACTGTTCTATCCTTATGATGTTCCTGATTATGCATGAGTC
TCACAGGACCACTCCC 
 

ycgR-HA P4 Same as ycgR-His P4 
 

ycgR R140A For GAAGTGCTCTACCACCAGCGCGCCAACGCCTACCGCGCCAG 
 

ycgR R140A Rev CTGGCGCGGTAGGCGTTGGCGCGCTGGTGGTAGAGCACTTC 
 

ycgR R-D144 F AGCGCCGCAACGCCTACGACGCCAGCATCAAGCAGAGCCAGC 
 

ycgR R-D144 R GCTGGCTCTGCTTGATGCTGGCGTCGTAGGCGTTGCGGCGCT 
 

ycgR R144A F CAGCGCCGCAACGCCTACGCCGCCAGCATCAAGCAGAGC 
 

ycgR R144A R GCTCTGCTTGATGCTGGCGGCGTAGGCGTTGCGGCGCTG 
 

ycgR D172A F GCTGAGCGGACAACTGCTGGCTATCTCCGCCACCGGCG 
 

ycgR D172A R CGCCGGTGGCGGAGATAGCCAGCAGTTGTCCGCTCAGC 
 

ycgR G177A F GCTGGATATCTCCGCCACCGCCGCCAAGCTGCGCTTCG 
 

ycgR G177A R CGAAGCGCAGCTTGGCGGCGGTGGCGGAGATATCCAGC 
 

ycgR BTH F GGCG TCTAGA G GTGCTATCATTGAGG 
 

ycgR BTH R GGCG GATCC TC GAACAGTTCGTCTTT 
 

fliM BTH F GGCG TCTAGA G ATGGCCGTGCAAGAT 
 

fliM BTH R GGCG GGATCC T CGCGCGAGCGCTCGA 
 

B2H-FliG For GGCGTCTAGA G ATGAGTGAGAATCGTCTCG 
 

B2H-FliG Rev GGCGGGATCC TC GATCATCTCCTCGCCACC 
 

B2H-MotA For GGCGTCTAGA G ATGTCAAAAATCATCGGCATCATCG 
 

B2H-MotA Rev 
(used a His tagged 
template for this 
amplification) 
 

GGCG GGATCC TC GTGGTGATGGTGGTGGTG 

B2H-MotC For GGCGTCTAGA G ATGGATGTGCTCAGCCTGGTC 
 



B2H-MotC Rev GGCGGGATCC TC GTCCATGAAGCCTTGCAGC 
 

GFP-ycgR P1 
 

tgtaaaacgacggccagtgccaagcttgcatgcctgGTCGAGGTGAATATGTAGAG 
 

GFP-ycgR P2 
 

agttcttctcctttactcatTGTGCCTTGATACGTGTGCT 
 

GFP-ycgR P3 
 

AGCACACGTATCAAGGCACAatgagtaaaggagaagaact 
 

GFP-ycgR P4 new 
 

CGAATGCCTCAATGATAGCACtttgtatagttcatccatgcc 
 

GFP-ycgR P5 new 
 

ggcatggatgaactatacaaaGTGCTATCATTGAGGCATTCG 
 

GFP-ycgR P6 
 

ccatgattacgaattcgagctcggtacccggggatccTGCTGGACGGCGACTACCTG 
 

* In primer sequences, lowercase letters indicate sequences that are complementary to the 
cloning vector pMQ30, uppercase boldface letters indicate a 6xHis or HA tag, and lowercase 
boldface letters indicate sequences of gfp. Uppercase italicized letters indicate a 5’ sequence 
flanking a deletion. Underlined letters indicate point mutations. 
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