
Supplementary Table 1.  Primers for cloning mrpJ homologs 

Name   Sequencea 

mrpJ’-5’   5’-TACCATGGTGAAATATCGTCGTGC-3’ 

mrpJ’-3’  5’-TAAAGCTTAATACAGAAATGCGTC-3’ 

fimbria2-5’  5’-GACCATGGAAAGAGAAAAATACG-3’ 

fim2J3’Bam  5’-TAGGATCCAATTAAAAGCTAATCATCAG-3’ 

ucaJ-5’   5’-TCCATGGAGAATGAAGTTCATGAG-3’ 

ucaJ3’Hind  5’-CTAAGCTTATGTGGGATACATGTCG -3’ 

fimbria5-5’  5’-GACCATGGAATGCTTTCACAAATG-3’ 

fim5J3’Hind  5’-TCAAGCTTAATACCTATCAGTTAATTC-3’ 

fim8J-5’all  5’-ATCCATGGTTGAGGAAGTGAATTTTGG-3’ 

fim8J3’Hind  5’-ATAAGCTTGCCACCAATAATATTAT-3’ 

fim10J1-5’all  5’-CACCATGGAGCCATCTTGAATTTACTC-3’ 

fim10J1-3’Hind 5’-AGAAGCTTGAGAAAAACAATAATGTAGC-3’ 

fimbria10J2-5’  5’-AACCATGGTTATATGAGTGATAATAATAT-3’ 

fim10J2-3’Hind 5’-ATAAGCTTAACTAGCGCCAAAGTTCAC-3’ 

pmpJ-5’  5’-GACCATGGCTTTTCATGAATATCGATAA-3’ 

pmpJ3’Hind  5’-GAAAGCTTAAATCATCTAAACACGC-3’ 

atfJ-5’   5’-GCCCATGGAAATGATTGATAGCAGCAAAAC-3’ 

atfJ3’Hind   5’- ATAAGCTTAAGGGCGATTAGTGCCA -3’ 

fim14J-5’  5’-TCCCATGGAGTGTAATTAATGAAATC-3’ 

fim14J-3’  5’-ATAAGCTTAAAAGTTATTTATGAAG-3’ 

PMI0182-5’  5’-GACCATGGTCACCAATGTCAAAAGTT-3’ 



PMI0182-3’      5’-AGAAGCTTAAATTTGACTCTGTGCGCTCC-3’ 

PMI0982-5’  5’-TTCCATGGATGATCATGATAAACTCCAC-3’ 

PMI0982-3’  5’-ATAAGCTTGGCATTATTTTTCTTTTATTGG-3’ 

PMI1817-5’  5’-AGCCATGGCGAGAACATATTATGAG-3’ 

PMI1817-3’  5’-AAAAGCTTACAATCAGAAAATAG-3’ 

PMI3508-5’  5’-TTCCATGGCGTATATGATGATCAATAC-3’ 

PMI3508-3’  5’-TTAAGCTTGCACTATTGTGATAATATTA-3’ 

aRestriction enzyme sites used for cloning are underlined.



Supplementary Table 2.  Primers for site-directed mutagenesis of mrpJ. 
 
Name  Sequencea 

S44A 5’ AAAATTGGTGTCGCCCAGCAACAGTTTTCTCGC 

S44A 3’ GCGAGAAAACTGTTGCTGGGCGACACCAATTTT 

Q45A 5’ AAAATTGGTGTCAGCGCGCAACAGTTTTCTCGCT 

Q45A 3’ AGCGAGAAAACTGTTGCGCGCTGACACCAATTTT 

Q46A 5’ ATTGGTGTCAGCCAGGCACAGTTTTCTCGCTATG 

Q46A 3’ CATAGCGAGAAAACTGTGCCTGGCTGACACCAAT 

Q47A 5’ GGTGTCAGCCAGCAAGCGTTTTCTCGCTATGAACG 

Q47A 3’ CGTTCATAGCGAGAAAACGCTTGCTGGCTGACACC 

F48A 5’ CAGCCAGCAACAGGCTTCTCGCTATGAACGAGG 

F48A 3’ CCTCGTTCATAGCGAGAAGCCTGTTGCTGGCTG 

S49A 5’ CAGCCAGCAACAGTTTGCTCGCTATGAACGAGG 

S49A 3’ CCTCGTTCATAGCGAGCAAACTGTTGCTGGCTG 

R50A 5’ GCCAGCAACAGTTTTCTGCCTATGAACGAGGTATG 

R50A 3’ CATACCTCGTTCATAGGCAGAAAACTGTTGCTGGC 

Y51A 5’ CAGCAACAGTTTTCTCGCGCTGAACGAGGTATGAAC 

Y51A 3’ GTTCATACCTCGTTCAGCGCGAGAAAACTGTTGCTG 

E52A 5’ GCAACAGTTTTCTCGCTATGCACGAGGTATGAACAA 

E52A 3’ TTGTTCATACCTCGTGCATAGCGAGAAAACTGTTGC 

G20D 5’ GTAAATGCTTCTGTAGATAAAAAGATCCAAAAAAAACG 

G20D 3’ CGTTTTTTTTGGATCTTTTTATCTACAGAAGCATTTAC 

I23D 5’ CTGTAGGTAAAAAGGACCAAAAAAAACGTAAAGAGCTGGG 



I23D 3’ CCCAGCTCTTTACGTTTTTTTTGGTCCTTTTTACCTACAG 

R27D 5’ GATCCAAAAAAAAGATAAAGAGCTGGGTTATACCGG 

R27D 3’ CCGGTATAACCCAGCTCTTTATCTTTTTTTTGGATC 

T33D 5’ CGTAAAGAGCTGGGTTATGACGGTATGCAGCTGGC 

T33D 3’ GCCAGCTGCATACCGTCATAACCCAGCTCTTTACG 

G34D 5’ CGTAAAGAGCTGGGTTATACCGATATGCAGCTGGC 

G34D 3’ GCCAGCTGCATATCGGTATAACCCAGCTCTTTACG 

L37D 5’ TACCGGTATGCAGGATGCTAAAAAAATTGGTGTCAGCC 

L37D 3’ GGCTGACACCAATTTTTTTAGCATCCTGCATACCGGTA 

G54D 5’ CTCGCTATGAACGAGATATGAACAAAATAGATCTC 

G54D 3’ GAGATCTATTTTGTTCATATCTCGTTCATAGCGAG 

I58D 5’ GAACGAGGTATGAACAAAGATGATCTCAGACATTTAGTGTTG 

I58D 3’ CAACACTAAATGTCTGAGATCATCTTTGTTCATACCTCGTTC 

L63D 5’ GAACAAAATAGATCTCAGACATGATGTGTTGTTAGCTCTC 

L63D 3’ GAGAGCTAACAACACATCATGTCTGAGATCTATTTTGTTC 

aNucleotides that were changed from mrpJ to give the desired amino acid substitution are 
underlined. 



Supplementary Table 3.  Primers for flhDC and flaA analysis. 
 
Primers for amplifying DNA targets used in EMSA 
 
Name   Sequence 

flhD5’   5’-ATGAGTACGGTTGAATTGC-3’ 
 
flhD3’   5’-TTATGCCCGTTTCTTTGTAGC-3’ 
 
flhDpro5’  5’- ATGAGGAGGAGCTATGGC -3’ 

flhDpro3’  5’- CTCTTTACATCCCGTCCG -3’ 

 

qRT-PCR primers 

Name   Sequence 

rpoA-RT5’3  5’-GCAAATCTGGCATTGGCCCTGTTA-3’ 

rpoA-RT3’3  5’-TAGGGCGCTCATCTTCTTCCGAAT-3’ 

flhD-5’  5’-CCGGTTTGAAGACAGCGAAACA-3’ 

flhD-3’  5’-TGCCCGTTTCTTTGTAGCAGAGGT-3’ 

flaA-5’   5’-GGTGCTGCAATCGATGCGAAAGAT-3’ 

flaA-3’   5’-TGTCAGCACCTTCCAGTGCGAAAT-3’ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig S1.  Schematic of the amino acid sequence of MrpJ with the position of 
random 5-aa insertions indicated with inverted triangles.  The numbers flanking 
each triangle refer to the amino acids flanking the insertion site.  The numbers on 
the left denote the name of each mutant.  The last seven mutants, indicated with 
asterisks, have insertions that resulted in premature stop codons. 
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