Table S1. Percent wildtype activity of the flgKL
class 3 promoter mutants from Figure 3.

Position Mutation
A T G C
-50T 70 100 56 31
-58 C 111 105 95 100
-57 A 100 55 60 69
-56 A 100 86 79 76
-55 G 82 83 100 89
-54 T 79 100 95 101
-53 C 99 101 104 100
-52 C 110 98 109 100
41T 104 100 106 103
-40 G 100 85 100 50
-39 C 92 94 53 100
-38 C 2.9 1.9 2.0 100
-37 G 12 4.2 100 1.9
-36 A 100 71 3.5 9.9
-35T 88 100 48 75
-34 A 100 77 79 44
-33 A 100 100 89 100

Except for Table S7, the $-galactosidase activities of all mutants in the supplemental tables are
normalized to the activity of the wildtype promoter (100%).



Table S2. Percent wildtype activity of the fliAZY

class 2 promoter mutants from Figure 5.

Position Mutation
A T G C
-105 A 100 148 106 171
-104 C 141 117 111 100
-103 A 100 57 55 44
-100 A 100 74 121 116
-96 A 100 61 131 50
-91 A 100 66 82 64
-90 C 107 39 129 100
-89 C 116 73 112 100
-84 T 82 100 64 59
-83 T 58 100 36 40
-82 T 57 100 34 43
-81T 65 100 50 64
-76 C 63 93 67 100
-75C 61 111 99 100
-74 T 57 100 61 88
-73T 29 100 4.4 3.8
-72 A 100 77 66 34
71T 72 100 17 43
-70T 7.7 100 7.5 21
-69 C 38 74 30 100
-68 C 91 103 103 100
-67 T 113 100 99 107
-66 T 78 100 92 108
-65 C 58 74 73 100
-64 G 72 45 100 61
-63 A 100 51 27 25
-62 T 30 100 4.1 12
-61 A 100 140 76 86
-60 G 93 32 100 48




Table S3. Percent wildtype activity for mutating the same base pairs

in different class 2 promoters.

. change in
fliAZY log-odds | fliAzY fliDST
mutation
score
-96 A->G -0.2 131 37
-71 T->C -2.2 43 52
-70 T->C -3.9 21 25

Table S4. Percent wildtype activity for mutating the same base pairs

in different class 3 promoters.

flgKL change in ) )
mutation log-odds flgKL fliAZY fliDST flgMN
score
-59 T->C -3.6 31 28
-57 A->C -2.8 69 75
-56 A->G -3.6 79 65
-56 A->T -3.6 86 87
-55 G->A -3.7 82 90
-41 T->C -3.2 103 102
-40 G->A -3.1 100 36
-38 C->T -4.0 1.9 1.1 1.6
-37 G->A -4.0 12 3.2 26
-36 A->T -3.6 71 43
-35T->C -3.5 75 43 98
-34 A->C -3.6 44 27
-34 A->G -2.7 79 51 88
-33 A->G -3.4 89 87




Table SS. Experimental and predicted activities of double mutants
in the fliAZY FIhD,C, binding site from Figure 8.

Strain Mutations r?:;:l::let Mutation #1 Mutation #2 Predicted
TH11730 -71 T->A, -74 T->G 46 72 61 44
TH11709 -71 T->C, -74 T->A 38 43 57 24
TH11710 -71 T->G, -74 T->G 14 17 61 10
TH12496 -66 T->C, -73 T->A 23 108 29 31
TH11704 -64 G->A, -72 A->C 20 72 34 24
TH11706 -64 G->A, -72 A->G 43 72 66 47
TH11705 -64 G->C, -72 A->C 15 61 34 21
TH11707 -64 G->C, -72 A->G 33 61 66 40
TH11708 -64 G->T, -72 A->G 25 45 66 30
TH11713 -61 A->T, -70 T->C 33 140 21 30
TH11714 -61 A->T, -70 T->G 11 140 7.5 11
TH11703 -63 A->T, -65 C->G 32 51 73 37
TH11702 -63 A->T, -65 C->T 24 51 74 38
TH11712 -61 A->T, -64 G->A 113 140 72 100
TH11711 -61 A->T, -64 G->T 64 140 45 63
TH11722 -76 C->A, -100 A->G 70 63 121 77
TH11723 -76 C->G, -100 A->G 89 67 121 81
TH11724 -76 C->G, -100 A->T 47 67 74 49
TH11720 -76 C->T, -100 A->G 111 93 121 113
TH11721 -76 C->T, -100 A->T 63 93 74 69
TH11717 -69 C->A, -96 A->G 52 38 131 50
TH11731 -69 C->A, -96 A->T 17 38 61 23
TH11719 -69 C->G, -96 A->G 40 30 131 40
TH11718 -69 C->G, -96 A->T 12 30 61 18
TH11716 -69 C->T, -96 A->G 91 74 131 97
TH11715 -69 C->T, -96 A->T 36 74 61 45
TH11696 -65 C->A, -91 A->C 33 58 64 37
TH11695 -65 C->A, -91 A->G 45 58 82 47
TH11697 -65 C->A, -91 A->T 30 58 66 38
TH11701 -65 C->G, -91 A->C 45 73 64 47
TH11700 -65 C->G, -91 A->G 62 73 82 60
TH11699 -65 C->T, -91 A->C 41 74 64 48
TH11698 -65 C->T, -91 A->G 56 74 82 61
TH10271 -62 T->C, -90 C->T 6.6 39 12 4.7
TH10425 -77 G->A, -83 T->C 21 52 40 20




Table S6. Experimental and predicted activities of double mutants
in the flgKL promoter from Figure 8.

Strain Mutations Double Mutation #1 Mutation #2 Predicted
mutant
TH11935 -57A->G, -59T->G 17 60 56 34
TH11934 -57A->C, -59T->G 12 69 56 39
TH11933 -57A->C, -59T->C 10 69 31 21
TH11932 -57A->T, -59T->C 7.9 55 31 17
TH11931 -55G->T, -56A->C 51 83 76 64
TH11930 -55G->A, -56A->C 82 82 76 62
TH11929 -55G->A, -56A->T 81 82 86 71
TH11928 -55G->T, -56A->T 66 83 86 72
TH11927 -55G->A, -56A->G 78 82 79 65
TH11926 -55G->T, -56A->G 70 83 79 66
TH11938 -37G->T, -40G->C 1.9 4.2 50 2.1
TH11937 -37G->A, -40G->T 1.8 12 85 10
TH11936 -37G->T, -40G->T 2.2 4.2 85 3.6
TH11925 -34A->T, -36A->T 27 77 71 55
TH11924 -34A->C, -36A->T 7.7 44 71 31
TH11923 -34A->T, -36A->C 3.4 77 9.9 7.7
TH11922 -34A->G, -36A->C 1.8 79 9.9 7.8
TH11921 -34A->T, -36A->G 2.0 77 3.5 2.7
TH11920 -34A->G, -36A->G 1.5 79 3.5 2.7
TH11914 -40G->C, -59T->C 3.0 50 31 15
TH11913 -40G->T, -59T->C 5.5 85 31 26
TH11912 -40G->C, -59T->G 5.7 50 56 28
TH11911 -40G->T, -59T->G 17 85 56 48
TH11904 -35T->G, -57A->C 7.9 48 69 33
TH11903 -35T->A, -57A->C 25 88 69 60
TH11902 -35T->G, -57A->G 4.6 48 60 29
TH11901 -35T->A, -57A->G 14 88 60 52
TH11900 -35T->G, -57A->T 5.1 48 55 26
TH11899 -35T->A, -57A->T 15 88 55 48
TH11910 -37G->A, -56A->C 2.9 12 76 8.9
TH11909 -37G->T, -56A->C 2.0 4.2 76 3.2
TH11908 -37G->C, -56A->G 2.1 1.9 79 1.5
TH11907 -37G->A, -56A->G 3.2 12 79 9.2
TH11906 -37G->C, -56A->T 2.0 1.9 86 1.6
TH11905 -37G->A, -56A->T 4.0 12 86 10
TH11919 -34A->C, -55G->C 19 44 89 39
TH11918 -34A->T, -55G->C 48 77 89 69
TH11917 -34A->T, -55G->T 42 77 83 65
TH11916 -34A->C, -55G->T 18 44 83 36
TH11915 -34A->C, -55G->A 15 44 82 36




Table S7. Activity of flgKL class 3 promoter mutants when o is expressed
at different levels from the arabinose promoter.

. wt ara promoter Para935 Para936

Mutations Activity SD Activity SD Activity SD
-58 C->A 77 3.5 54 4.4 30 0.61
wildtype 73 7.2 45 5.5 17 1.3

-39 C->T 71 4.3 30 1.5 7.9 0.57

-55 G->C 69 2.7 32 3.0 8.0 0.42

-56 A->T 65 3.2 29 2.5 6.9 0.47

-55 G->A 65 3.0 26 2.7 5.8 0.23

-55 G->T 64 1.9 28 2.6 6.5 0.48

-34 A->T 64 2.4 23 1.7 4.4 0.23

-56 A->G 60 3.2 23 1.7 4.8 0.09

-36 A->T 56 0.41 17 0.94 2.9 0.04
-55G->A, -56A->T 54 3.2 19 1.9 3.8 0.19
-57 A->C 52 3.1 18 1.9 3.5 0.16
-55G->T, -56A->G 46 1.0 15 0.50 2.7 0.13
-40 G->C 39 0.57 9.5 0.65 1.7 0.05

-34 A->C 36 0.32 8.9 0.54 1.5 0.03
-34A->T, -55G->T 25 0.42 5.4 0.35 0.90 0.03
-59 T->C 22 0.29 4.8 0.24 0.92 0.02
-34A->T, -36A->T 16 0.16 3.1 0.18 0.67 0.07
-34A->C, -55G->C 13 0.10 2.6 0.17 0.54 0.10
-37 G->A 9.8 0.36 1.9 0.09 0.51 0.07
-57A->C, -59T->C 6.9 0.18 1.5 0.10 0.43 0.06
-37 G->T 3.5 0.31 0.88 0.06 0.32 0.06
-37G->A, -56A->G 2.2 0.14 0.64 0.08 0.36 0.06
-37G->T, -40G->C 1.3 0.19 0.47 0.08 0.32 0.08

These (-galactosidase activities are expressed in units of nmol/min/OD650/ml.




Table S8. FIhD,C, binding sites used to construct the class 2 consensus sequences in Figure 5.

Organism Po(sl;lt)l)on Promoter ?;:;:; Sequence
E. coli 1130140 flgA 29.0 TTATCGGCGGAATAAAC GCAAAATGGGT CGCTATTTATGCCGTTG
E. coli 1986148 yecR 24.7 GATGGCAAGAAATAGCG CCTGCCAGGC  GTCTTTTCCGGCCATTG
E. coli 1999873 fliA 24.5 GTAACCCCCAAATAACC CCTCATTTCACC CACTAATCGTCCGATTA
E. coli 2011093 flie 22.9 CTATCCGCCAATAAACC CGTTTTTTTGT TGCTATTTAGCGCCTTT
E. coli 2001764 fliD 22.1 TAGTCGCCGAAATACTC TTTTCTCTGCC CCTTATTCCCGCTATTA
E. coli 1964271 flhB 17.8  AAAAGCCCTAAATCCCG CCTGTTTTGCC CCTTACTCAAACCATTG
E. coli 2560013 yffoO 17.3 TAACGCCAAAATTAGCG CTGAATTAATG GGTAATTATTGCGGTTT
E. coli 617276 fepE 16.2 TAAACCCATAATTACAG AAAATAATTATG GGTTTTTTATTTGTTTG
E. coli 2017535 fliL 14.2 TAACGTCAGAGGTAGCA CCGTAATCCGC GTCTTTTCCCCGCTTTG
Erwinia 1986012 fliA 32.1 ACATGGCAGGAATAACC CTTCTTTTTTGA CGCTATTCAGGCGATTG
Erwinia 1950873 flgA 23.3 CCATCGAACGAATAGAC GCCAAATGCAG CGCTATTTATTGCCTTA
Erwinia 1972546 flie 21.4 CGATGGGTCGATAAGGT GGCATTTTTCG CGCTAATTGTGCGATTT
Erwinia 1945431 flhB 20.9 TATTCGTTAAAAAAGCG TCGGTTTTTCT CGTTGTTCCAGCCATAA
Erwinia 1965808 fliL 13.1 TAAACGAATAAGTTAGC ACAATTTTCCCT GTCTATTCTCTGTATTG
Photorhab. 2281826 flgA 27.1 CTATCGGATGAATAGAC GCTAATTGAAT TGCTATTTATCCCATTG
Photorhab. 2315186 fliF 23.5 AAAGCGGGTAATTAAAG TAAAAAGTCAG GGCTTATTGTGCCATTA
Photorhab. 2256282 flhB 21.8 CTATCCCGCAAATACCC GGTCAAATTTCT CATTGTTCCAGCCATCG
Photorhab. 2319770 fliD 20.2 TGATAAGCCAAACAGCG TCGGTTCTTCAC GACTATTCCTACCATAG
Photorhab. 2321170 fliA 15.4 GCATAGGTGAAAAAGAA GTGTTTTTACTA CATTGTTCAAACGATTG
Photorhab. 2308434 fliL 14.9 TAACTTCATAACAAACG AACGAGTTAGT CGTTTTTTCCCCGTTTG
Proteus 3855 fliA 23.6 GCATAGGTGAAAAAGAG GGGCTTTTGCTT CACTGTTCAGCCGATTG
Proteus 1487 flgA 23.0 TGATTGGAGGAATAGGG GTAAATTGAAT TGCTATTTATGCGTTTA
Proteus 105 flhB 22.4 TCATAGCCCAAAAAGCC CCGTAAATTTGC GATTGTTCAACCCATCA
Salmonella 1258146 flgA 26.3 TTATCGCCGGAATAAAC GCAAAATGCGT CGCTATTTATTGCGTTG
Salmonella 2049273 fliD 26.1 TAGGCGGCGAAATAGCC GCTTTATGCAT CATTATTCCGCGCATTA
Salmonella 2056379 fliF 24.0 AAAGGCGTTAAATAACG ATAAAAAACCT CGGTTTTTAGCGCATAG
Salmonella 2045526 fliA 20.9 ACATAAGTGAAATAACC CTTCTTTTATAG CCTTATTCCTTCGATAG
Salmonella 2062956 fliL 17.2 TAACGCCAGAGGTAGCA TGATTATCCGC GTCTTTTCCACGCTTTG
Salmonella 2011490 flhB 16.7 TAACGCCATAAACCCCG CCTTTTTTACC GCTTACTCTGCCTATTG
Salmonella 2047647 fliB 16.2 GGTTCCGCAAAACGTCC TCTCTTTACTG CGTTAATCCGGCGATTG
Salmonella 1679671 SIfA 13.6 TAATAGACCGAGAATTC GCGCCTTTTTG CCTTTCTTCCGCCGTTT
Shigella 1121554 flgB 29.0 CAACGGCATAAATAGCG ACCCATTTTGC GTTTATTCCGCCGATAA
Shigella 1974625 fliA 24.5 GTAACCCCCAAATAACC CCTCATTTCACC CACTAATCGTCCGATTA
Shigella 1989665 fliF 22.9  AAAGGCGCTAAATAGCA ACAAAAAAACT GGTTTATTGGCGGATAG
Shigella 1976516 fliD 20.5 TAGTCGACGAAATACTC TTTTCTCTGCC CCTTATTCCCGCTATTA
Shigella 1937672 flhB 18.4  AAACGCCCTAAATCCCG CCTGTTTTGCC CCTTACTTAAACCATTG
Shigella 1996008 fliL 13.8 TAACGTCAGAGGTAGCA CCGTAATCCGC GTCTTTTCCCCGCTTTG
Yersinia 2025616 flgA 27.4 CTATCGCCAGAATAAGC GCAAAATGCGT CGCTATTTGTCCCCTTA
Yersinia 2069603 fliA 26.8 GCATAAGCCAAATAGCC GCCCTTTTATAG GTCTATTCCGGCGATTG
Yersinia 2058675 flie 20.0 CGATGGCTCAATAAGCC GGTATTTTTGT ATCTAATTAGCCGCTTT
Yersinia 2016091 flhB 18.5 CAATCTATCAATTAACC CACTGAATAATG CGTTGTTCCGAGCATAA
Yersinia 2051703 fliL 16.3 AAACGGGCAAGCTAGGC CGTTTTTTCCC ACCTATTCTGCCTATTG
Yersinia 2068032 fliD 12.0 AATAGAGCAAATAGCCC CCTATTATCCCC TGCTATTCCAGCCATCA




Table S9. Mutant strains used in this paper.

Strain Genotype
TH9301 CRR41 08[Pf/hDC§451 ::Tn10dTc[A25](Tc®)]

AaraBAD943::fliA AfliA5647::FRT flgKk5396::Mud] flgk6442 (-54 T->A)
TH9302 " flgK6443 (-59 T->C)
TH9303 " flgK6444 (-55 G->A)
TH9304 " flgK6445 (-36 A->G)
TH9305 " flgK6446 (-33 A->G)
TH9306 " flgKk6447 (-34 A->G)
TH9307 " flgK6448 (-41 T->C)
TH9308 " flgK6449 (-56 A->G)
TH9309 " flgK6450 (-64 A->G)
TH9311 " flgK6452 (-59 T->A)
TH9312 " flgK6453 (A-34A)
TH9313 " flgK6454 (-57 A->G)
TH9441 CRR41 07[Pf/hDC§451 ::Tn10dTc[A25](Tc®)]

AaraBAD956::fliA AfliA5647::FRT flgKk5396::Mud] flgk6442 (-54 T->A)
TH9442 " flgK6443 (-59 T->C)
TH9443 " flgKk6444 (-55 G->A)
TH9444 " flgK6445 (-36 A->G)
TH9445 " flgK6446 (-33 A->G)
TH9446 " flgKk6447 (-34 A->G)
TH9447 " flgKk6448 (-41 T->C)
TH9448 " flgKk6449 (-56 A->G)
TH9449 " flgK6450 (-64 A->G)
TH9451 " flgK6452 (-59 T->A)
TH9452 " flgK6453 (A-34A)
TH9453 " flgK6454 (-57 A->G)
TH9579 " flgK6469 (-40 G->A)
TH9580 " flgk6470 (-61 G->C)
TH9581 " flgK6471 (-58 C->T)
TH9582 " flgk6472 (-1 C->T)
TH9583 " flgKk6473 (A-58C)
TH9975 " flgK6563 (-52 C->T)
TH9976 " flgK6564 (-53 C->T)
TH9977 " flgK6565 (-53 C->A)
TH10001 " flgKk6570 (-34 A->C)
TH10002 " flgK6571 (-35 T->A)
TH10003 " flgKk6572 (-35 T->G)
TH10004 " flgK6573 (-35 T->C)
TH10005 " flgK6574 (-36 A->T)
TH10006 " flgKk6575 (-36 A->C)
TH10007 " flgKk6576 (-37 G->C)
TH10008 " flgKk6577 (-37 G->T)
TH10009 " flgK6578 (-37 G->A)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PfInDC5451::Tn10dTc[A25](Tc®)]

TH10010 AaraBADO956: :fliA AfliA5647::FRT flgK5396::Mud] flgKk6579 (-38 C->A)
TH10011 " flgk6580 (-39 C->G)
TH10012 " flgk6581 (-39 C->A)
TH10013 " flgK6582 (-40 G->T)
TH10014 " flgk6583 (-54 T->G)
TH10015 " flgk6584 (-55 G->T)
TH10016 " flgk6585 (-56 A->C)
TH10017 " flgk6586 (-56 A->T)
TH10018 " flgK6587 (-57 A->T)
TH10019 " flgk6588 (-58 C->G)
TH10020 " flgk6589 (-59 T->G)
TH10021 " flgk6590 (-40 G->C)
TH10091 " flgk6596 (-38 C->T)
TH10092 " flgk6597 (-38 C->G)
TH10093 " flgk6598 (-54 T->C)
TH10094 " flgk6599 (-57 A->C)
TH10114 " flgk6603 (-58 C->A)
TH10115 " flgk6604 (-39 C->T)
TH10116 " flgk6605 (-55 G->C)
TH10127 " flgk6606 (-34 A->T)
TH11781 " flgK7207 (-33 A->C)
TH11782 " flgk7208 (-33 A->T)
TH11783 " flgK7209 (-41 T->A)
TH11784 " flgK7210 (-41 T->G)
TH11785 " flgK7211 (-52 C->A)
TH11786 " flgK7212 (-52 C->G)
TH11787 " flgK7213 (-53 C->G)
TH11899 " flgK7238 (-35T->A, -57A->T)
TH11900 " flgK7239 (-35T->G, -57A->T)
TH11901 " flgK7240 (-35T->A, -57A->G)
TH11902 " flgK7241 (-35T->G, -57A->G)
TH11903 " flgK7242 (-35T->A, -57A->C)
TH11904 " flgK7243 (-35T->G, -57A->C)
TH11905 " flgK7244 (-37G->A, -56A->T)
TH11906 " flgK7245 (-37G->C, -56A->T)
TH11907 " flgK7246 (-37G->A, -56A->G)
TH11908 " flgK7247 (-37G->C, -56A->G)
TH11909 " flgK7248 (-37G->T, -56A->C)
TH11910 " flgK7249 (-37G->A, -56A->C)
TH11911 " flgK7250 (-40G->T, -59T->G)
TH11912 " flgK7251 (-40G->C, -59T->G)
TH11913 " flgK7252 (-40G->T, -59T->C)
TH11914 " flgK7253 (-40G->C, -59T->C)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PfInDC5451::Tn10dTc[A25](Tc®)]

TH11915 AaraBADO956: :fliA AfliA5647::FRT flgK5396::Mud] figKk7254 (-34A->C, -55G->A)
TH11916 " flgKk7255 (-34A->C, -55G->T)
TH11917 " flgK7256 (-34A->T, -55G->T)
TH11918 " flgKk7257 (-34A->T, -55G->C)
TH11919 " flgK7258 (-34A->C, -55G->C)
TH11920 " flgK7259 (-34A->G, -36A->G)
TH11921 " flgK7260 (-34A->T, -36A->G)
TH11922 " flgK7261 (-34A->G, -36A->C)
TH11923 " flgK7262 (-34A->T, -36A->C)
TH11924 " flgK7263 (-34A->C, -36A->T)
TH11925 " flgK7264 (-34A->T, -36A->T)
TH11926 " flgK7265 (-55G->T, -56A->G)
TH11927 " flgK7266 (-55G->A, -56A->G)
TH11928 " flgK7267 (-55G->T, -56A->T)
TH11929 " flgK7268 (-55G->A, -56A->T)
TH11930 " flgK7269 (-55G->A, -56A->C)
TH11931 " flgk7270 (-55G->T, -56A->C)
TH11932 " flgKk7271 (-57A->T, -59T->C)
TH11933 " flgKk7272 (-57A->C, -59T->C)
TH11934 " flgKk7273 (-57A->C, -59T->G)
TH11935 " flgK7274 (-57A->G, -59T->G)
TH11936 " flgK7275 (-37G->T, -40G->T)
TH11937 " flgK7276 (-37G->A, -40G->T)
TH11938 " flgK7277 (-37G->T, -40G->C)
CRR4107[PflIhDC5451::Tn10dTc[A25](Tc®)]

TH13162 ParaB936 AaraBAD956::fliA AfliA5647:.FRT

flgKk5396: :MudJ flgK6443 (-59 T->C)
TH13163 " flgK6444 (-55 G->A)
TH13164 " flgK6449 (-56 A->G)
TH13165 " flgK6570 (-34 A->C)
TH13166 " flgK6574 (-36 A->T)
TH13167 " flgK6577 (-37 G->T)
TH13168 " flgK6578 (-37 G->A)
TH13169 " flgK6584 (-55 G->T)
TH13170 " flgK6586 (-56 A->T)
TH13171 " flgk6590 (-40 G->C)
TH13172 " flgK6599 (-57 A->C)
TH13173 " flgK6605 (-55 G->C)
TH13174 " flgK6606 (-34 A->T)
TH13175 " flgK7246 (-37G->A, -56A->G)
TH13176 " flgK7256 (-34A->T, -55G->T)
TH13177 " flgKk7258 (-34A->C, -55G->C)
TH13178 " flgK7264 (-34A->T, -36A->T)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PflIhDC5451::Tn10dTc[A25](Tc®)]

TH13179 ParaB936 AaraBADY956::fliA AfliA5647::FRT

flgk5396: :Mud] flgK7268 (-55G->A, -56A->T)
TH13180 " flgKk7272 (-57A->C, -59T->C)
TH13181 " flgKk7277 (-37G->T, -40G->C)
TH13261 " flgKk6603 (-58 C->A)
TH13262 " flgk6604 (-39 C->T)
TH13263 " flgK7265 (-55G->T, -56A->G)

CRR4107[PflhDC5451::Tn10dTc[A25](Tc®)]

TH13238 ParaB935 AaraBADY956::fliA AfliA5647::FRT

flgk5396: :Mud] flgKk6443 (-59 T->C)
TH13239 " flgKk6444 (-55 G->A)
TH13240 " flgK6449 (-56 A->G)
TH13241 " flgk6570 (-34 A->QC)
TH13242 " flgKk6574 (-36 A->T)
TH13243 " flgk6577 (-37 G->T)
TH13244 " flgk6578 (-37 G->A)
TH13245 " flgKk6584 (-55 G->T)
TH13246 " flgK6586 (-56 A->T)
TH13247 " flgk6590 (-40 G->C)
TH13248 " flgKk6599 (-57 A->QC)
TH13249 " flgk6605 (-55 G->C)
TH13250 " flgK6606 (-34 A->T)
TH13251 " flgKk7246 (-37G->A, -56A->QG)
TH13252 " flgK7256 (-34A->T, -55G->T)
TH13253 " flgk7258 (-34A->C, -55G->C)
TH13254 " flgK7264 (-34A->T, -36A->T)
TH13255 " flgKk7268 (-55G->A, -56A->T)
TH13256 " flgKk7272 (-57A->C, -59T->C)
TH13257 " flgKk7277 (-37G->T, -40G->0)
TH13258 " flgKk6603 (-58 C->A)
TH13259 " flgKk6604 (-39 C->T)
TH13260 " flgKk7265 (-55G->T, -56A->G)
TH14059 " flgK7683 (A-50)
TH14060 " flgK7684 (A-47)
TH14061 " flgK7685 (A-45)
TH14062 " flgK7686 (A-43)
TH14063 " flgKk7687 (A-50, A-45)
TH14064 " flgK7688 (A-50, A-43)
TH14065 " flgK7689 (A-47, A-45)
TH14066 " flgKk7690 (ins-52C-51, ins-50G-49)
TH14067 " flgK7691 (ins-50G-49)
TH14068 " flgKk7692 (ins-47T-46)
TH14069 " flgK7693 (ins-47G-46)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PflIhDC5451::Tn10dTc[A25](Tc®)]

TH14070|  ParaB935 AaraBAD956::fliA AfliA5647: :FRT
flgK’5396: :Mudy figK7694 (ins-44C-43)
TH14071 " flgK7695 (ins-44A-43)
TH14072 " flgK7696 (ins-50T-49, ins-47C-46)
TH14073 " flgK7697 (ins-50T-49, ins-47A-46)
TH14074 " flgK7698 (ins-50C-49, A-46, ins-44T-43)
TH14075 " flgK7699 (ins-50A-49, ins-44T-43)
TH14076 " flgK7700 (ins-46G-45, ins-44T-43)
TH14077 " flgK7701 (-58C->A, -53C->T, -52C->A)
TH14078 " flgk7702 5N ey T
TH14079 " figKk7703 ('_5572“C'_>>CT')'55G'>T' ~53C->T,
replaces flgK -25 to —64
TH14080 " f/gK7704(;Ftr?i:i_zg4 o ?830) 6
" replaces flgK -25 to -64
TH14081 figk7705 \(NEE TOBA 160 to -219)
TH14082 " figK7706 (rjg’t'ﬁ‘:;sef\;g_’;zti 527)64
1gK -25 to —64
TH14083 " figKk7707 (rv‘f,?t'ﬁ‘;e;rf_ -Z3 o > ) 82)6
TH14088 " figk7711 (A-47, A-43)
TH14089 " flgk7712 (ins-50C-49)
TH14090 " flgK7713 (ins-50T-49, ins-44A-43)
(-58C->A, -54T->A, -53C->T,
TH14091 " flgK7714 -52C->A, -41T->C, -35T->A,
-33A->T)
CRR4107[PfIhDC5451::Tn10dTc[A25](Tc)]
THO596 | AaraBAD956: :fliA AfliA5647::FRT ataA::P22[sieA'-
Km6-PFliA(-583 to +1)-lacZYA'-'9] fliA6482 (-77 G->A)
TH9597 " fliA6483 (-40 T->C)
TH9598 z fliA6484 (-90 C->T)
TH9599 z fliA6485 (-31 C->T)
TH9600 " fliA6486 (-27 A->G)
TH9601 z fliA6487 (-73 T->C)
TH9602 " fliA6488 (-52 T->C)
TH9603 z fliAG6489 (-33 G->A)
TH9604 z fliA6490 (-41 A->G)
TH9605 " fliA6491 (-62 T->C)
TH9606 z fliA6492 (-71 T->C)
TH10271|  CRR4107[PfIhDC5451::Tn10dTc[A25](Tc?)]
AaraBAD956: :fliA AfliA5647: :FRT fliZ6591::Mud] fliA6609 (-62 T->C, -90 C->T)
TH10272 " fliA6610 (-90 C->T)
TH10380 z fliA6634 (-31 C->T)
TH10381 z fliA6635 (-73 T->C)
TH10382 " fliA6636 (-77 G->A)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PfInDC5451::Tn10dTc[A25](Tc®)]

TH10383 AaraBAD956::fliA AfliA5647::FRT fliZ6591::Mud) fliA6637 (-52 T->C)
TH10384 " fliA6638 (-62 T->C)
TH10385 " fliA6639 (-71 T->C)
TH10386 " fliA6640 (-33 G->A)
TH10387 " fliA6641 (-41 A->G)
TH10388 " fliA6642 (-27 A->G)
TH10389 " fliA6643 (-40 T->C)
TH10390 " fliA6644 (-48 G->A)
TH10391 " fliA6645 (-43 G->A)
TH10392 " fliA6646 (-84 T->C)
TH10393 " fliA6647 (-38 A->G)
TH10394 " fliA6648 (-74 T->G)
TH10423 " fliA6662 (A-67T)
TH10424 " fliA6663 (-95 A->G)
TH10425 " fliA6664 (-77 G->A, -83 T->C)
TH10426 " fliA6665 (-96 A->T, -129 G->C)
TH10427 " fliA6666 (-28 T->C)
TH10428 " fliA6667 (-58 A->G)
TH10429 " fliA6668 (-49 A->G)
TH10430 " fliA6669 (-53 C->T)
TH10431 " fliA6670 (-46 A->G)
TH10432 " fliA6671 (-82 T->C)
TH10433 " fliA6672 (-29 A->T)
TH10434 " fliA6673 (-83 T->C)
TH10435 " fliA6674 (-78 A->T)
TH10436 " fliA6675 (-38 A->T)
TH10437 " fliA6676 (-30 G->A)
TH10438 " fliA6677 (-94 A->G)
TH10439 " fliA6678 (-83 T->G)
TH10440 " fliA6679 (-27 A->C)
TH10441 " fliA6680 (-92 A->G)
TH10442 " fliA6681 (-70 T->A)
TH10443 " fliA6682 (-49 A->T)
TH10457 " fliA6684 (-103 A->G)
TH10458 " fliA6685 (A-33->-155)
TH10459 " fliA6686 (-39 A->G)
TH10460 " fliA6687 (-37 T->C, -102 T->C)
TH10461 " fliA6688 (-99 G->T)
TH10462 " fliA6689 (-79 T->C)
TH10463 " fliA6690 (-61 A->T)
TH10464 " fliA6691 (-63 A->G)
TH10465 " fliA6692 (-41 A->T)
TH10856 " fliA6793 (-70 T->G)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PfInDC5451::Tn10dTc[A25](Tc®)]

TH10857 AaraBAD956::fliA AfliA5647::FRT fliZ6591::Mud]) fliA6794 (-71 T->A)
TH10858 " fliA6795 (-71T->G)
TH10859 " fliA6796 (-72 A->G)
TH10860 " fliA6797 (-72 A->C)
TH10861 " fliA6798 (-73 T->G)
TH10862 " fliA6799 (-75 C->T)
TH10863 " fliA6800 (-75 C->A)
TH10864 " fliA6801 (-75 C->G)
TH10865 " fliA6802 (-76 C->T)
TH10866 " fliA6803 (-76 C->A)
TH10867 " fliA6804 (-89 C->T)
TH10868 " fliA6805 (-89 C->A)
TH10869 " fliA6806 (-90 C->G)
TH10870 " fliA6807 (-96 A->G)
TH10871 " fliA6808 (-96 A->C)
TH10872 " fliA6809 (-100 A->G)
TH10873 " fliA6810 (-100 A->T)
TH10920 " fliA6815 (-70 T->C)
TH10921 " fliA6816 (-73 T->A)
TH10922 " fliA6817 (-76 C->G)
TH10923 " fliA6818 (-89 C->G)
TH10924 " fliA6819 (-100 A->C)
TH11186 " fliA6828 (-72 A->T)
TH11187 " fliA6829 (-66 T->C)
TH11188 " fliA6830 (-66 T->G)
TH11189 " fliA6831 (-67 T->A)
TH11190 " fliA6832 (-67 T->C)
TH11191 " fliA6833 (-68 C->T)
TH11192 " fliA6834 (-68 C->G)
TH11193 " fliA6835 (-91 A->T)
TH11194 " fliA6836 (-91 A->G)
TH11195 " fliA6837 (-69 C->T)
TH11196 " fliA6838 (-69 C->A)
TH11197 " fliA6839 (-69 C->G)
TH11198 " fliA6840 (-65 C->A)
TH11199 " fliA6841 (-65 C->T)
TH11200 " fliA6842 (-64 G->T)
TH11201 " fliA6843 (-64 G->A)
TH11202 " fliA6844 (-63 A->C)
TH11203 " fliA6845 (-62 T->A)
TH11204 " fliA6846 (-62 T->G)
TH11205 " fliA6847 (-61 A->C)
TH11206 " fliA6848 (-60 G->T)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PfInDC5451::Tn10dTc[A25](Tc®)]

TH11207 AaraBAD956::fliA AfliA5647::FRT fliZ6591::Mud]) fliA6849 (-60 G->A)

TH11208 " fliA6850 (-60 G->C)

TH11209 " fliA6851 (-74 T->A)

TH11210 " fliA6852 (-61 A->G)

TH11243 " fliA7034 (-63 A->T)

TH11421 " fliA7074 (-96 A->T)

TH11422 " fliA7075 (-91 A->C)

TH11423 " fliA7076 (-68 C->A)

TH11424 " fliA7077 (-67 T->G)

TH11425 " fliA7078 (-66 T->A)

TH11426 " fliA7079 (-65 C->G)

TH11427 " fliA7080 (-64 G->C)

TH11493 " fliA7121 (-74 T->C)

TH11496 " fliA7122 (-90 C->A)

TH11668 " fliA7160 (-81 T->G)

TH11669 " fliA7161 (-81 T->A)

TH11670 " fliA7162 (-104 C->G)
TH11671 " fliA7163 (-104 C->A)
TH11672 " fliA7164 (-105 A->T)

TH11673 " fliA7165 (-105 A->G)
TH11674 " fliA7166 (-82 T->A)

TH11675 " fliA7167 (-82 T->G)

TH11676 " fliA7168 (-84 T->A)

TH11677 " fliA7169 (-84 T->G)

TH11678 " fliA7170 (-103 A->T)

TH11679 " fliA7171 (-83 T->A)

TH11695 " fliA7172 (-65 C->A, -91 A->G)
TH11696 " fliA7173 (-65 C->A, -91 A->(C)
TH11697 " fliA7174 (-65 C->A, -91 A->T)
TH11698 " fliA7175 (-65 C->T, -91 A->G)
TH11699 " fliA7176 (-65 C->T, -91 A->C)
TH11700 " fliA7177 (-65 C->G, -91 A->G)
TH11701 " fliA7178 (-65 C->G, -91 A->(C)
TH11702 " fliA7179 (-63 A->T, -65 C->T)
TH11703 " fliA7180 (-63 A->T, -65 C->G)
TH11704 " fliA7181 (-64 G->A, -72 A->C)
TH11705 " fliA7182 (-64 G->C, -72 A->(C)
TH11706 " fliA7183 (-64 G->A, -72 A->G)
TH11707 " fliA7184 (-64 G->C, -72 A->G)
TH11708 " fliA7185 (-64 G->T, -72 A->G)
TH11709 " fliA7186 (-71T->C, -74 T->A)
TH11710 " fliA7187 (-71T->G, -74 T->QG)
TH11711 " fliA7188 (-61 A->T, -64 G->T)




Table S9 (Continued). Mutant strains used in this paper.

CRR4107[PfInDC5451::Tn10dTc[A25](Tc®)]

THLIL7121 | o raBADO56: fliA AfliA5647::FRT fliZ6591::Mud] fliA7189 (-61 A->T, 64 G->A)
TH11713 " fliA7190 (-61 A->T, -70 T->C)
TH11714 " fliA7191 (-61 A->T, -70 T->G)
TH11715 " fliA7192 (-69 C->T, -96 A->T)
TH11716 " fliA7193 (-69 C->T, -96 A->G)
TH11717 " fliA7194 (-69 C->A, -96 A->G)
TH11718 " fliA7195 (-69 C->G, -96 A->T)
TH11719 " fliA7196 (-69 C->G, -96 A->G)
TH11720 " fliA7197 (-76 C->T, -100 A->G)
TH11721 " fliA7198 (-76 C->T, -100 A->T)
TH11722 " fliA7199 (-76 C->A, -100 A->G)
TH11723 " fliA7200 (-76 C->G, -100 A->G)
TH11724 " fliA7201 (-76 C->G, -100 A->T)
TH11725 " fliA7202 (-103 A->C)
TH11730 " fliA7203 (-71 T->A, -74 T->G)
TH11731 " fliA7204 (-69 C->A, -96 A->T)
TH11788 " fliA7214 (-105 A->C)
TH11789 " fliA7215 (-104 C->T)
TH11790 " fliA7216 (-81 T->C)
TH11791 " fliA7217 (A-86T)
TH11792 " fliA7218 (A-85C)
TH11793 " fliA7219 (A-84T)
TH11794 " fliA7220 (A-80A)
TH11795 " fliA7221 (A-79T)
TH11796 " fliA7222 (ins-86G-85)
TH11797 " fliA7223 (ins-86A-85)
TH11798 " fliA7224 (ins-82G-81)
TH11807 " fliA7225 (ins-82C-81)
TH11947 " fliA7278 (A-85C, A-86T)
TH11948 " fliA7279 (A-79T, A-86T)
TH11949 " fliA7280 (A-80A, A-85C)
TH11950 z fliA7281 (A-79T, A-80A)
TH11951 " fliA7282 (ins-82T-81)

, -84 T->A, -83 T->A,
TH11952 " fliA7283 (_gz Ton _gf Lon)
TH12349 " fliA7332 ('gsl)' 82 ACGCATTTTGC
TH12350 " fliA7333 ('gsl)' 82 CGCATTTTGC
TH12352 " fliA7335 (_'gg)‘% AGGTTTTTTAT
TH12353 " fliA7336 (ins -86 GGTTTTTTAT 85)
TH12496 " fliA7405 (-66 T->C, -73 T->A)
TH12536 " fliA7447 (-33 G->A, -121 A->G)




Table S9 (Continued). Mutant strains used in this paper.

CRR4108[PfIhnDC5451::Tn10dTc[A25](Tc®)]

TH9314 AaraBAD943::fliA AfliA5647:.FRT fliS5480::MudK fliD6455 (-44 G->A)
TH9316 " fliD6456 (-107 A->G)
TH9317 " fliD6457 (-96 T->C)
TH9318 " fliD6458 (-90 G->A)
TH9319 " fliD6459 (-34 T->C)
TH9320 " fliD6460 (-28 A->G)
TH9322 " fliD6462 (-23 T->A)
TH9323 " fliD6463 (-41 A->G)
TH9324 " fliD6464 (-26 T->C)
TH9326 " fliD6465 (-17 T->C)
TH9327 " fliD6466 (-42 T->C)
TH9329 " fliD6468 (-48 T->C)
TH9454 CRR4107[Pf/l_7DC5.451 ::Tni 0dTC|;A25](TCS)] .

AaraBADO956::fliA AfliA5647:.FRT fliS5480::MudK fliD6455 (-44 G->A)
TH9456 " fliD6456 (-107 A->G)
TH9457 " fliD6457 (-96 T->C)
TH9458 " fliD6458 (-90 G->A)
TH9459 " fliD6459 (-34 T->C)
TH9460 " fliD6460 (-28 A->G)
TH9462 " fliD6462 (-23 T->A)
TH9463 " fliD6463 (-41 A->G)
TH9464 " fliD6464 (-26 T->C)
TH9466 " fliD6465 (-17 T->C)
TH9467 " fliD6466 (-42 T->C)
TH9469 " fliD6468 (-48 T->C)
TH9586 " fliD6474 (-62 C->T)
TH9587 " fliD6475 (-64 A->C)
TH9588 " fliD6476 (-95 T->C)
TH9589 " fliD6477 (-40 A->G)
TH9590 " fliD6478 (-120 A->G)
TH9591 " fliD6479 (-102 T->A)
TH9592 " fliD6480 (-121 G->T)
TH9593 " fliD6481 (-23 T->C)
TH9300 CRR4107[PflnDC5451::Tn10dTc[A25](Tc®)]

AaraBAD956::fliA AfliA5647::FRT flgM5222::Mud] flgM6441 (-65 C->T)




Table S10. Activities and PCR details for mutants constructed in this study.

Strain ) PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH9301 | flgK-105/-86F | flgk+42/+23R | TH437 -54 T->A
TH9302 | flgK-105/-86F | flgKk+42/+23R | TH437 -59 T->C
TH9303 | flgK-105/-86F | flgk+42/+23R | TH437 -55 G->A
TH9304 | flgK-105/-86F | flgKk+42/+23R | TH437 -36 A->G
TH9305 | flgK-105/-86F | flgk+42/+23R | TH437 -33 A->G
TH9306 | flgK-105/-86F | flgKk+42/+23R | TH437 -34 A->G
TH9307 | flgK-105/-86F | flgKk+42/+23R | TH437 -41 T->C
TH9308 | flgK-105/-86F | flgk+42/+23R | TH437 -56 A->G
TH9309 | flgK-105/-86F | flgk+42/+23R | TH437 -64 A->G
TH9311 | flgK-105/-86F | flgKk+42/+23R | TH437 -59 T->A
TH9312 | flgK-105/-86F | flgKk+42/+23R | TH437 A-34A
TH9313 | flgK-105/-86F | flgk+42/+23R | TH437 -57 A->G
TH9441 -54 T->A 91 4.0 79 4.0
TH9442 -59 T->C 95 4.3 31 3.0
TH9443 -55 G->A 93 7.9 82 11
TH9444 -36 A->G 95 4.7 3.5 0.3
TH9445 -33 A->G 87 5.7 89 8.5
TH9446 -34 A->G 94 7.9 79 6.8
TH9447 -41 T->C 89 2.9 103 7.8
TH9448 -56 A->G 101 8.9 79 13
TH9449 -64 A->G 91 4.1 107 8.1
TH9451 -59 T->A 99 0.7 70 1.3
TH9452 A-34A 90 4.3 101 5.8
TH9453 -57 A->G 109 6.5 60 3.1
TH9579 | flgK-105/-86F | flgk+42/+23R | TH437 -40 G->A 102 3.9 100 7.2
TH9580 | flgK-105/-86F | flgk+42/+23R | TH437 -61 G->C 28 0.7 108 10
TH9581 | flgK-105/-86F | flgKk+42/+23R | TH437 -58 C->T 95 5.0 105 8.4
TH9582 | flgK-105/-86F | flgk+42/+23R | TH437 -1 C->T 103 2.2 86 3.1
TH9583 | flgK-105/-86F | flgk+42/+23R | TH437 A-58C 104 3.6 22 1.7
TH9975 flgK-52 flgK-105/-86F TH437 -52 C->T 98 3.5
TH9976 flgK-53 flgK-105/-86F TH437 -53 C->T 101 2.9
TH9977 flgK-53 flgK-105/-86F TH437 -53 C->A 99 4.4
TH10001 flgK-34 flgK-105/-86F TH437 -34 A->C 44 1.2
TH10002 flgK-35 flgKk-105/-86F TH437 -35 T->A 88 2.2
TH10003 flgK-35 flgK-105/-86F TH437 -35T->G 48 1.2
TH10004 flgK-35 flgK-105/-86F TH437 -35T->C 75 4.2
TH10005 flgK-36 flgK-105/-86F TH437 -36 A->T 71 3.7
TH10006 flgK-36 flgK-105/-86F TH437 -36 A->C 9.9 0.8
TH10007 flgK-37 flgK-105/-86F TH437 -37 G->C 1.9 0.1
TH10008 flgK-37 flgK-105/-86F TH437 -37 G->T 4.2 0.2
TH10009 flgK-37 flgK-105/-86F TH437 -37 G->A 12 0.1
TH10010 flgK-38 flgK-105/-86F TH437 -38 C->A 2.9 0.2




Table S10 (continued). Activities and PCR details for mutants constructed in this study.

. PCR . Class 2 Class 3
Strain . . Mutation o o

Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH10011 flgK-39 flgK-105/-86F TH437 -39 C->G 53 2.9
TH10012 flgK-39 flgKk-105/-86F TH437 -39 C->A 92 8.2
TH10013 flgK-40 flgK-105/-86F TH437 -40 G->T 85 6.8
TH10014 flgK-54 flgK-105/-86F TH437 -54 T->G 95 5.3
TH10015 flgK-55 flgK-105/-86F TH437 -55 G->T 83 4.7
TH10016 flgK-56 flgKk-105/-86F TH437 -56 A->C 76 5.2
TH10017 flgK-56 flgKk-105/-86F TH437 -56 A->T 86 3.7
TH10018 flgK-57 flgK-105/-86F TH437 -57 A->T 55 4.7
TH10019 flgK-58 flgKk-105/-86F TH437 -58 C->G 95 6.6
TH10020 flgK-59 flgK-105/-86F TH437 -59 T->G 56 3.9
TH10021 flgK-40 flgK-105/-86F TH437 -40 G->C 50 3.5
TH10091 flgKk-38M flgK-105/-86F TH437 -38 C->T 1.9 0.2
TH10092 flgKk-38M flgK-105/-86F TH437 -38 C->G 2.0 0.1
TH10093 flgK-54G flgK-105/-86F TH437 -54 T->C 101 0.7
TH10094 flgK-57 flgK-105/-86F TH437 -57 A->C 69 0.9
TH10114 flgK-58T flgK-105/-86F TH437 -58 C->A 111 3.2
TH10115 flgK-39A flgK-105/-86F TH437 -39 C->T 94 6.8
TH10116 flgK-55G flgK-105/-86F TH437 -55 G->C 89 5.6
TH10127 flgK-34A flgK-105/-86F TH437 -34 A->T 77 5.9
TH11781 flgK-33C flgK-105/-86F TH437 -33 A->C 100 3.1
TH11782 flgK-33T flgK-105/-86F TH437 -33 A->T 100 3.3
TH11783 flgK-41A flgK-105/-86F TH437 -41 T->A 104 5.8
TH11784 flgK-41G flgK-105/-86F TH437 -41 T->G 106 4.7
TH11785 flgK-52A flgK-105/-86F TH437 -52 C->A 110 3.8
TH11786 flgK-52G flgK-105/-86F TH437 -52 C->G 109 1.5
TH11787 flgK-53G flgK-105/-86F TH437 -53 C->G 104 2.8
TH11899 flgK-35 flgKk-105/-86F [ TH10018 | -35T->A, -57A->T 15 0.5
TH11900 flgK-35 flgKk-105/-86F [ TH10018 | -35T->G, -57A->T 5.1 0.1
TH11901 flgK-35 flgK-105/-86F | TH9453 | -35T->A, -57A->G 14 0.4
TH11902 flgK-35 flgK-105/-86F | TH9453 | -35T->G, -57A->G 4.6 0.2
TH11903 flgK-35 flgKk-105/-86F [ TH10094 | -35T->A, -57A->C 25 1.3
TH11904 flgK-35 flgKk-105/-86F [ TH10094 | -35T->G, -57A->C 7.9 0.7
TH11905 flgK-37 flgKk-105/-86F [ TH10017 | -37G->A, -56A->T 4.0 |0.02
TH11906 flgK-37 flgKk-105/-86F [ TH10017 | -37G->C, -56A->T 2.0 ]0.05
TH11907 flgK-37 flgK-105/-86F | TH9448 | -37G->A, -56A->G 3.2 0.1
TH11908 flgK-37 flgKk-105/-86F | TH9448 | -37G->C, -56A->G 2.1 ]0.02
TH11909 flgK-37 flgKk-105/-86F [ TH10016 | -37G->T, -56A->C 2.0 0.1
TH11910 flgK-37 flgKk-105/-86F | TH10016 | -37G->A, -56A->C 2.9 ]0.02
TH11911 flgK-40 flgKk-105/-86F [ TH10020 | -40G->T, -59T->G 17 0.6
TH11912 flgK-40 flgKk-105/-86F | TH10020| -40G->C, -59T->G 5.7 0.7
TH11913 flgK-40 flgKk-105/-86F | TH9442 | -40G->T, -59T->C 5.5 0.2
TH11914 flgK-40 flgK-105/-86F | TH9442 | -40G->C, -59T->C 3.0 0.3




Table S10 (continued). Activities and PCR details for mutants constructed in this study.

Strain ] PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH11915 |  figk-34 flgk-105/-86F | TH9443 | -34A->C, -55G->A 15 [ 1.0
TH11916 |  flgkK-34 flgk-105/-86F | TH10015 | -34A->C, -55G->T 18 | 0.4
TH11917 |  figK-34 figk-105/-86F | TH10015 | -34A->T, -55G->T 42 |41
TH11918 |  flgk-34 figk-105/-86F | TH10116 | -34A->T, -55G->C 48 | 0.3
TH11919 |  flgk-34 flgk-105/-86F | TH10116 | -34A->C, -55G->C 19 [1.3
TH11920 | figk-34B-36G | figk-105/-86F | TH437 | -34A->G, -36A->G 1.5 [0.1
TH11921 | figk-34B-36G | figk-105/-86F | TH437 | -34A->T, -36A->G 2.0 |01
TH11922 | flgK-34B-36C | figk-105/-86F | TH437 | -34A->G, -36A->C 1.8 |0.1
TH11923 | flgK-34B-36C | figk-105/-86F | TH437 | -34A->T, -36A->C 3.4 |01
TH11924 | flgk-34B-36T | figk-105/-86F | TH437 | -34A->C, -36A->T 7.7 0.2
TH11925 | flgk-34B-36T | figk-105/-86F | TH437 | -34A->T, -36A->T 27 [1.7
TH11926 | flgK-55H-56G | figk-105/-86F | TH437 | -55G->T, -56A->G 70 | 12
TH11927 | figK-55H-56G | figk-105/-86F | TH437 | -55G->A, -56A->G 78 |0.3
TH11928 | flgk-55H-56T | figk-105/-86F | TH437 | -55G->T, -56A->T 66 | 3.0
TH11929 | flgK-55H-56T | figk-105/-86F | TH437 | -55G->A, -56A->T 81 |3.2
TH11930 | figK-55H-56C | figk-105/-86F | TH437 | -55G->A, -56A->C 82 1.1
TH11931 | figk-55H-56C | figk-105/-86F | TH437 | -55G->T, -56A->C 51 | 1.0
TH11932 | flgk-57B-59C | figk-105/-86F | TH437 | -57A->T, -59T->C 7.9 |0.3
TH11933 | flgk-57B-59C | figk-105/-86F | TH437 | -57A->C, -59T->C 10 |0.9
TH11934 | figk-57B-59G | figk-105/-86F | TH437 | -57A->C, -59T->G 12 |05
TH11935 | figk-57B-59G | figk-105/-86F | TH437 | -57A->G, -59T->G 17 |0.2
TH11936 | flgk-37H-40T | figk-105/-86F | TH437 | -37G->T, -40G->T 2.2 0.2
TH11937 | flgk-37H-40T | figk-105/-86F | TH437 | -37G->A, -40G->T 1.8 |0.1
TH11938 | flgk-37W-40C | figk-105/-86F | TH437 | -37G->T, -40G->C 1.9 [0.04
TH14059 | figkdel-50 | figk-105/-86F | TH437 A-50 10 [0.67
TH14060 | flgkdel-47 | figk-105/-86F | TH437 A-47 18 [0.57
TH14061 | figkdel-45 | figK-105/-86F | TH437 A-45 21 [0.76
TH14062 | flgkdel-43 | figK-105/-86F | TH437 A-43 17 _[0.72
TH14063 | flgkdel-50,-45 | flgk-105/-86F | TH437 A-50, A-45 5.7 [0.04
TH14064 | flgkdel-50,-43 | figk-105/-86F | TH437 A-50, A-43 5.3 [0.18
TH14065 | flgkdel-47,-45 | flgk-105/-86F | TH437 A-47, A-45 5.7 [0.21
TH14066 | flgk-50N-49 | figk-105/-86F | TH437 [ins-52C-51, ins-50G-49 11 [0.12
TH14067 | flgk-50N-49 | figK-105/-86F | TH437 ins-50G-49 89 |6.9
TH14068 | flgk-47N-46 | figK-105/-86F | TH437 ins-47T-46 82 [2.2
TH14069 | flgk-47N-46 | flgk-105/-86F | TH437 ins-47G-46 86 | 2.0
TH14070 | flgk-44N-43 | figk-105/-86F | TH437 ins-44C-43 82 [3.7
TH14071 | flgKk-44N-43 | flgk-105/-86F | TH437 ins-44A-43 84 |5.4
TH14072 | MOK28NA9: | figk-105/-86F | THa37 i 8.2 |0.63
TH14073 ﬂgﬁ?ﬁ_'\:gg' flgk-105/-86F | TH437 'irr‘lss'_f‘%'i%' 7.4 |0.33
TH14074 ﬂgﬁfﬁ_'\:;g' flgk-105/-86F | TH437 '”5';25;:’3:4%'46' 89 | 5.9




Table S10 (continued). Activities and PCR details for mutants constructed in this study.

Strain PCR Mutation Class 2 Class 3
Primer #1 Primer #2 |Template Activity| SD [Activity| SD
TH14075 ﬂgﬁfﬁ_'\:;g' flgk-105/-86F | TH437 'ir:lss'_i%‘r'_‘g' 15 [0.19
TH14076 | "9KATN-A0 | fgk-105/-86F | THA37 ne Ao 12 [0.55
TH14077 | flgKtaroct | figK-105/-86F | TH10114 |-58C->A,-53C->T,-52C->A 126 | 7.6
TH14078 | figkmotAoct | figk-105/-86F | TH10114 | “52T->A -555-5, 53¢ 158 | 5.6
TH14079 | flgkcheVoct | figk-105/-86F | TH10094 5573AC>>‘% e 40 |[1.3
TH14080 | flgktarUp flgktarDown | TH80g7 |"ePaces flgK =25 to 64 114 | 3.1
TH14081 | figkmotAUp | figkmotADown | THgog7 |replaces gk -25 to -64 107 | 1.4
TH14082 | figkcheVUp | figkcheVDown | THgog7 |"ePiaces gk ©25 to -64 60 |5.4
TH14083 | figkaerUp | figkaerDown | THgog7 |"ePiaces Mgkt 25 to -64 66 | 4.5
TH14088 | figKdel-47-43 | figk-105/-86F | TH437 A-47, A-43 5.7 |0.25
TH14089 | flgk-50N-49 | figK-105/-86F | TH437 ins-50C-49 87 |3.8
TH14090 ﬂgﬁfg_'\'gg' flgk-105/-86F | TH437 ins- 50142, 8.7 |0.55
58C->A,-54T->A,-53C->T,
TH14091 flgKaeroct flgKk-105/-86F | TH10114 -52c->A,-_43131-_>>cT,-35T->A, 25 0.44
TH9596 | fliA-156/-137 | fliA+5/-15 | TH437 -77 G->A
TH9597 | fliA-156/-137 | fliA+5/-15 | TH437 -40 T->C
TH9598 | fliA-156/-137 | fliA+5/-15 | TH437 -90 C->T
TH9599 | fliA-156/-137 | fliA+5/-15 | TH437 31 C->T
TH9600 | fliA-156/-137 | fliA+5/-15 | TH437 27 A->G
TH9601 | fliA-156/-137 | fliA+5/-15 | TH437 73 T->C
TH9602 | fliA-156/-137 | fliA+5/-15 | TH437 52 T->C
TH9603 | fliA-156/-137 | fliA+5/-15 | TH437 -33 G->A
TH9604 | fliA-156/-137 | fliA+5/-15 | TH437 41 A->G
TH9605 | fliA-156/-137 | fliA+5/-15 | TH437 62 T->C
TH9606 | fliA-156/-137 | fliA+5/-15 | TH437 71 T->C
TH10271 | fliA-156/-137 | fliA+5/-15 | TH9967 | -62 T->C, -90 C->T | 6.6 | 0.3
TH10272 | fliA-156/-137 | fliA+5/-15 | TH9967 -90 C->T 39 |2.1| 112 [3.7
TH10380 | fliA-156/-137 | fliA+5/-15 | TH9599 31 C->T 109 |1.6] 1.1 |o.1
TH10381 | fliA-156/-137 | fliA+5/-15 | TH9601 73 T->C 3.8 |0.1| 107 |8.5
TH10382 | fliA-156/-137 | fliA+5/-15 | TH9596 -77 G->A 52 |3.6| 113 [3.7
TH10383 | fliA-156/-137 | fliA+5/-15 | TH9602 52 T->C 104 |59 28 |06
TH10384 | fliA-156/-137 | fliA+5/-15 | TH9605 -62 T->C 12 |o6]| 117 |12
TH10385 | fliA-156/-137 | fliA+5/-15 | TH9606 71 T->C 43 [1.0] 106 | 10
TH10386 | fliA-156/-137 | fliA+5/-15 | TH9603 -33 G->A 108 | 10| 36 |2.4
TH10387 | fliA-156/-137 | fliA+5/-15 | TH9604 -41 A->G 3.3 |o0.1| 113 |8.8
TH10388 | fliA-156/-137 | fliA+5/-15 | TH9600 27 A->G 88 |6.4] 51 2.8




Table S10 (continued). Activities and PCR details for mutants constructed in this study.

Strain ) PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH10389 | fliA-156/-137 fliA+5/-15 TH9597 -40 T->C 25 3.3 110 2.4
TH10390 | fliA-156/-137 fliA+5/-15 TH437 -48 G->A 117 12 90 1.8
TH10391 | fliA-156/-137 fliA+5/-15 TH437 -43 G->A 66 6.6 109 7.1
TH10392 | fliA-156/-137 fliA+5/-15 TH437 -84 T->C 59 4.4 114 4.6
TH10393 | fliA-156/-137 fliA+5/-15 TH437 -38 A->G 4.5 10.04] 111 7.1
TH10394 | fliA-156/-137 fliA+5/-15 TH437 -74 T->G 61 2.4 110 8.7
TH10423 | fliA-156/-137 fliA+5/-15 TH437 A-67T 16 0.6 115 3.9
TH10424 | fliA-156/-137 fliA+5/-15 TH437 -95 A->G 28 2.1 111 8.1
TH10425 | fliA-156/-137 fliA+5/-15 TH437 | -77 G->A, -83 T->C 21 0.4
TH10426 | fliA-156/-137 fliA+5/-15 TH437 |-96 A->T, -129 G->C
TH10427 | fliA-156/-137 fliA+5/-15 TH437 -28 T->C 113 17 43 1.9
TH10428 | fliA-156/-137 fliA+5/-15 TH437 -58 A->G 61 1.9 108 2.3
TH10429 | fliA-156/-137 fliA+5/-15 TH437 -49 A->G 101 3.8 65 18
TH10430 | fliA-156/-137 fliA+5/-15 TH437 -53 C->T 104 3.5 54 3.2
TH10431 | fliA-156/-137 fliA+5/-15 TH437 -46 A->G 102 3.1 90 7.8
TH10432 | fliA-156/-137 fliA+5/-15 TH437 -82 T->C 43 0.7 111 6.5
TH10433 | fliA-156/-137 fliA+5/-15 TH437 -29 A->T 99 2.2 43 0.4
TH10434 | fliA-156/-137 fliA+5/-15 TH437 -83 T->C 40 4.2 107 1.9
TH10435 | fliA-156/-137 fliA+5/-15 TH437 -78 A->T 72 6.5 111 6.2
TH10436 | fliA-156/-137 fliA+5/-15 TH437 -38 A->T 4.1 0.3 109 5.0
TH10437 | fliA-156/-137 fliA+5/-15 TH437 -30 G->A 103 3.7 3.2 0.2
TH10438 | fliA-156/-137 fliA+5/-15 TH437 -94 A->G 32 0.5 109 4.0
TH10439 | fliA-156/-137 fliA+5/-15 TH437 -83 T->G 36 1.3 113 5.9
TH10440 | fliA-156/-137 fliA+5/-15 TH437 -27 A->C 99 8.9 27 0.1
TH10441 | fliA-156/-137 fliA+5/-15 TH437 -92 A->G 15 1.2 112 2.9
TH10442 | fliA-156/-137 fliA+5/-15 TH437 -70 T->A 7.7 0.3 111 11
TH10443 | fliA-156/-137 fliA+5/-15 TH437 -49 A->T 85 3.7 87 4.3
TH10457 | fliA-156/-137 fliA+5/-15 TH437 -103 A->G 55 2.3 112 6.1
TH10458 | fliA-156/-137 fliA+5/-15 TH437 A-33->-155 5.0 0.3 3.6 0.7
TH10459 | fliA-156/-137 fliA+5/-15 TH437 -39 A->G 12 0.2 110 3.9
TH10460 | fliA-156/-137 fliA+5/-15 TH437 |-37 T->C, -102T->C| 2.4 0.2 114 12
TH10461 | fliA-156/-137 fliA+5/-15 TH437 -99 G->T 74 4.8 109 7.4
TH10462 | fliA-156/-137 fliA+5/-15 TH437 -79 T->C 63 5.4 110 8.6
TH10463 | fliA-156/-137 fliA+5/-15 TH437 -61 A->T 140 17 111 2.9
TH10464 | fliA-156/-137 fliA+5/-15 TH437 -63 A->G 27 1.5 107 1.6
TH10465 | fliA-156/-137 fliA+5/-15 TH437 -41 A->T 3.3 0.2 106 2.4
TH10856 fliA-70S fliA+27/+8 TH437 -70 T->G 7.5 0.8
TH10857 fliA-71R fliA+27/+8 TH437 -71 T->A 72 4.9
TH10858 fliA-71R fliA+27/+8 TH437 -71 T->G 17 1.4
TH10859 fliA-72B fliA+27/+8 TH437 -72 A->G 66 1.3
TH10860 fliA-72B fliA+27/+8 TH437 -72 A->C 34 2.9
TH10861 fliA-73R fliA+27/+8 TH437 -73T->G 4.4 0.4




Table S10 (continued).

Activities and PCR details for mutants constructed in this study.

Strain ) PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH10862 fliA-75D fliA+27/+8 TH437 -75 C->T 111 2.7
TH10863 fliA-75D fliA+27/+8 TH437 -75 C->A 61 1.5
TH10864 fliA-75D fliA+27/+8 TH437 -75 C->G 99 5.7
TH10865 fliA-76D fliA+27/+8 TH437 -76 C->T 93 3.2
TH10866 fliA-76D fliA+27/+8 TH437 -76 C->A 63 4.4
TH10867 fliA-89D fliA+27/+8 TH437 -89 C->T 73 4.4
TH10868 fliA-89D fliA+27/+8 TH437 -89 C->A 116 9.2
TH10869 fliA-90R fliA+27/+8 TH437 -90 C->G 129 4.0
TH10870 fliA-96B fliA+27/+8 TH437 -96 A->G 131 5.9
TH10871 fliA-96B fliA+27/+8 TH437 -96 A->C 50 3.4
TH10872 fliA-100B fliA+27/+8 TH437 -100 A->G 121 6.6
TH10873 fliA-100B fliA+27/+8 TH437 -100 A->T 74 1.2
TH10920 fliA-70S fliA+27/+8 TH437 -70 T->C 21 0.9
TH10921 fliA-73R fliA+27/+8 TH437 -73 T->A 29 0.4
TH10922 fliA-76D fliA+27/+8 TH437 -76 C->G 67 7.3
TH10923 fliA-89D fliA+27/+8 TH437 -89 C->G 112 4.7
TH10924 fliA-100B fliA+27/+8 TH437 -100 A->C 116 3.9
TH11186 fliA-72B fliA+27/+8 TH437 -72 A->T 77 1.8
TH11187 fliA-66V fliA+27/+8 TH437 -66 T->C 108 6.1
TH11188 fliA-66V fliA+27/+8 TH437 -66 T->G 92 3.2
TH11189 fliA-67V fliA+27/+8 TH437 -67 T->A 113 6.4
TH11190 fliA-67V fliA+27/+8 TH437 -67 T->C 107 11
TH11191 fliA-68D fliA+27/+8 TH437 -68 C->T 103 7.4
TH11192 fliA-68D fliA+27/+8 TH437 -68 C->G 103 2.9
TH11193 fliA-91B fliA+27/+8 TH437 -91 A->T 66 2.2
TH11194 fliA-91B fliA+27/+8 TH437 -91 A->G 82 5.4
TH11195 fliA-69D fliA+27/+8 TH437 -69 C->T 74 0.4
TH11196 fliA-69D fliA+27/+8 TH437 -69 C->A 38 0.4
TH11197 fliA-69D fliA+27/+8 TH437 -69 C->G 30 0.9
TH11198 fliA-65D fliA+27/+8 TH437 -65 C->A 58 1.6
TH11199 fliA-65D fliA+27/+8 TH437 -65 C->T 74 5.6
TH11200 fliA-64H fliA+27/+8 TH437 -64 G->T 45 1.7
TH11201 fliA-64H fliA+27/+8 TH437 -64 G->A 72 6.1
TH11202 fliA-63Y fliA+27/+8 TH437 -63 A->C 25 0.5
TH11203 fliA-62R fliA+27/+8 TH437 -62 T->A 30 0.7
TH11204 fliA-62R fliA+27/+8 TH437 -62 T->G 4.1 0.3
TH11205 fliA-61S fliA+27/+8 TH437 -61 A->C 86 3.1
TH11206 fliA-60H fliA+27/+8 TH437 -60 G->T 32 0.5
TH11207 fliA-60H fliA+27/+8 TH437 -60 G->A 93 2.8
TH11208 fliA-60H fliA+27/+8 TH437 -60 G->C 48 2.4
TH11209 fliA-74M fliA+27/+8 TH437 -74 T->A 57 2.1
TH11210 fliA-61S fliA+27/+8 TH437 -61 A->G 76 5.3




Table S10 (continued).

Activities and PCR details for mutants constructed in this study.

Strain ) PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH11243 fliA-63Y fliA+27/+8 TH437 -63 A->T 51 1.0
TH11421 fliA-96T fliA+27/+8 TH437 -96 A->T 61 0.4
TH11422 fliA-91C fliA+27/+8 TH437 -91 A->C 64 3.1
TH11423 fliA-68A fliA+27/+8 TH437 -68 C->A 91 1.2
TH11424 fliA-67G fliA+27/+8 TH437 -67 T->G 99 3.5
TH11425 fliA-66A fliA+27/+8 TH437 -66 T->A 78 2.8
TH11426 fliA-65G fliA+27/+8 TH437 -65 C->G 73 11
TH11427 fliA-64C fliA+27/+8 TH437 -64 G->C 61 0.4
TH11493 fliA-74C fliA+27/+8 TH437 -74 T->C 88 4.1
TH11496 fliA-90A fliA+27/+8 TH437 -90 C->A 107 4.6
TH11668 fliA-81V fliA+27/+8 TH437 -81 T->G 50 1.9
TH11669 fliA-81V fliA+27/+8 TH437 -81 T->A 65 2.6
TH11670 fliA-104D fliA+27/+8 TH437 -104 C->G 111 4.8
TH11671 fliA-104D fliA+27/+8 TH437 -104 C->A 141 3.3
TH11672 fliA-105B fliA+27/+8 TH437 -105 A->T 148 6.8
TH11673 fliA-105B fliA+27/+8 TH437 -105 A->G 106 5.0
TH11674 fliA-82R fliA+27/+8 TH437 -82 T->A 57 3.9
TH11675 fliA-82R fliA+27/+8 TH437 -82 T->G 34 0.8
TH11676 fliA-84R fliA+27/+8 TH437 -84 T->A 82 8.0
TH11677 fliA-84R fliA+27/+8 TH437 -84 T->G 64 1.1
TH11678 fliA-103Y fliA+27/+8 TH437 -103 A->T 57 4.5
TH11679 fliA-83A fliA+27/+8 TH437 -83 T->A 58 1.6
TH11695 fliA-91B fliA+27/+8 TH11198 | -65 C->A, -91 A->G 45 4.0
TH11696 fliA-91B fliA+27/+8 TH11198 | -65 C->A, -91 A->C 33 1.0
TH11697 fliA-91B fliA+27/+8 TH11198 | -65 C->A, -91 A->T 30 0.9
TH11698 fliA-91B fliA+27/+8 TH11199 | -65 C->T, -91 A->G 56 4.2
TH11699 fliA-91B fliA+27/+8 TH11199 | -65 C->T, -91 A->C 41 1.8
TH11700 fliA-91B fliA+27/+8 TH11426 | -65 C->G, -91 A->G 62 5.5
TH11701 fliA-91B fliA+27/+8 TH11426 | -65 C->G, -91 A->C 45 1.7
TH11702 | fliA-65D-63B fliA+27/+8 TH437 | -63 A->T, -65 C->T 24 0.9
TH11703 | fliA-65D-63B fliA+27/+8 TH437 | -63 A->T, -65 C->G 32 1.3
TH11704 | fliA-72B-64H fliA+27/+8 TH437 | -64 G->A, -72 A->C 20 1.2
TH11705 | fliA-72B-64H fliA+27/+8 TH437 | -64 G->C, -72 A->C 15 0.3
TH11706 | fliA-72B-64H fliA+27/+8 TH437 | -64 G->A, -72 A->G 43 1.3
TH11707 | fliA-72B-64H fliA+27/+8 TH437 | -64 G->C, -72 A->G 33 1.3
TH11708 | fliA-72B-64H fliA+27/+8 TH437 | -64 G->T, -72 A->G 25 1.6
TH11709 | fliA-74V-71V fliA+27/+8 TH437 | -71 T->C, -74 T->A 38 1.1
TH11710 | fliA-74V-71V fliA+27/+8 TH437 | -71 T->G, -74 T->G 14 0.3
TH11711 | fliA-64H-61T fliA+27/+8 TH437 | -61 A->T, -64 G->T 64 2.6
TH11712 | fliA-64H-61T fliA+27/+8 TH437 | -61 A->T, -64 G->A 113 1.6
TH11713 | fliA-70V-61T fliA+27/+8 TH437 | -61 A->T, -70 T->C 33 1.2
TH11714 | fliA-70V-61T fliA+27/+8 TH437 | -61 A->T, -70 T->G 11 0.8




Table S10 (continued).

Activities and PCR details for mutants constructed in this study.

Strain ) PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD
TH11715 fliA-96B fliA+27/+8 TH11195| -69 C->T, -96 A->T 36 1.9
TH11716 fliA-96B fliA+27/+8 TH11195| -69 C->T, -96 A->G 91 3.3
TH11717 fliA-96B fliA+27/+8 TH11196 | -69 C->A, -96 A->G 52 1.8
TH11718 fliA-96B fliA+27/+8 TH11197 | -69 C->G, -96 A->T 12 0.6
TH11719 fliA-96B fliA+27/+8 TH11197 | -69 C->G, -96 A->G 40 1.0
TH11720 fliA-100B fliA+27/+8 TH10865 [-76 C->T, -100 A->G| 111 5.3
TH11721 fliA-100B fliA+27/+8 TH10865 [-76 C->T, -100 A->T 63 4.6
TH11722 fliA-100B fliA+27/+8 TH10866 [-76 C->A, -100 A->G 70 1.4
TH11723 fliA-100B fliA+27/+8 TH10922 [-76 C->G, -100 A->G 89 5.4
TH11724 fliA-100B fliA+27/+8 TH10922 [-76 C->G, -100 A->T 47 1.4
TH11725 fliA-103Y fliA+27/+8 TH437 -103 A->C 44 2.4
TH11730 | fliA-74V-71V fliA+27/+8 TH437 | -71 T->A, -74 T->G 46 1.7
TH11731 fliA-96B fliA+27/+8 TH11196 | -69 C->A, -96 A->T 17 0.2
TH11788 fliA-105C fliA+27/+8 TH437 -105 A->C 171 7.7
TH11789 fliA-104T fliA+27/+8 TH437 -104 C->T 117 4.8
TH11790 fliA-81C fliA+27/+8 TH437 -81 T->C 64 5.1
TH11791 fliAdel-86 fliA+27/+8 TH437 A-86T 93 2.6
TH11792 fliAdel-85 fliA+27/+8 TH437 A-85C 90 1.0
TH11793 fliAdel-84 fliA+27/+8 TH437 A-84T 62 2.0
TH11794 fliAdel-80 fliA+27/+8 TH437 A-80A 60 2.9
TH11795 fliAdel-79 fliA+27/+8 TH437 A-79T 53 1.1
TH11796 | fliA-85N-86 fliA+27/+8 TH437 ins-86G-85 17 1.1
TH11797 | fliA-85N-86 fliA+27/+8 TH437 ins-86A-85 20 1.1
TH11798 | fliA-81N-82 fliA+27/+8 TH437 ins-82G-81 7.3 0.4
TH11807 | fliA-81N-82 fliA+27/+8 TH437 ins-82C-81 6.3 0.3
TH11947 | fliAdel-86-85 fliA+27/+8 TH437 A-85C, A-86T 34 0.8
TH11948 | fliAdel-86-79 fliA+27/+8 TH437 A-79T, A-86T 20 0.6
TH11949 | fliAdel-85-80 fliA+27/+8 TH437 A-80A, A-85C 39 1.4
TH11950 | fliAdel-80-79 fliA+27/+8 TH437 A-79T, A-80A 13 0.9
TH11951 | fliA-81T-82 fliA+27/+8 TH437 ins-82T-81 9.1 0.4
. . -84 T->A, -83 T->A,
TH11952 | fliA-84AAAA fliA+27/+8 TH437 82 T->A, -81 T->A 84 3.9
TH12349 | fliA-81fligB11 fliA+27/+8 TH437 ACGCAI"]IEI'-I'BI'%SC 81 2.8 0.1
TH12350 | fliA-81flgB10 fliA+27/+8 TH437 |'M® -82 C_GSC1A'I'I'I'I'GC 2.5 0.1
TH12352 | fliA-85fliE11l fliA+27/+8 TH437 ins -86 5.4 0.2
AGGTTTTTTAT -85

TH12353 | fliA-85fliE10 fliA+27/+8 TH437 |'M® -86 G_(ésl I AT 5.6 0.1
TH12496 fliA-73R fliA+27/+8 TH437 | -66 T->C, -73 T->A 23 0.3
TH12536 | fliA-156/-137 fliA+5/-15 TH437 |-33 G->A, -121 A->G

TH9314 |fliD-196/-177F fliC13 TH437 -44 G->A




Table S10 (continued). Activities and PCR details for mutants constructed in this study.

Strain ) PFR Mutation (_:I?SS 2 (_:I?SS 3
Primer #1 Primer #2 |Template Activity| SD |Activity| SD

TH9316 |fliD-196/-177F fliC13 TH437 -107 A->G

TH9317 |fliD-196/-177F fliC13 TH437 -96 T->C

TH9318 |fliD-196/-177F fliC13 TH437 -90 G->A

TH9319 (fliD-196/-177F fliC13 TH437 -34 T->C

TH9320 |fliD-196/-177F fliC13 TH437 -28 A->G

TH9322 |fliD-196/-177F fliC13 TH437 -23 T->A

TH9323 |fliD-196/-177F fliC13 TH437 -41 A->G

TH9324 |fliD-196/-177F fliC13 TH437 -26 T->C

TH9326 |fliD-196/-177F fliC13 TH437 -17 T->C

TH9327 |fliD-196/-177F fliC13 TH437 -42 T->C

TH9329 |fliD-196/-177F fliC13 TH437 -48 T->C

TH9454 -44 G->A 106 15 26 2.2

TH9456 -107 A->G 72 5.1 92 14

TH9457 -96 T->C 52 4.4 92 12

TH9458 -90 G->A 63 4.8 92 12

TH9459 -34 T->C 79 8.0 89 2.0

TH9460 -28 A->G 59 3.8 76 0.9

TH9462 -23 T->A 127 8.1 67 0.5

TH9463 -41 A->G 123 16 88 3.9

TH9464 -26 T->C 77 3.5 129 1.5

TH9466 -17 T->C 174 15 111 1.5

TH9467 -42 T->C 56 1.6 98 1.9

TH9469 -48 T->C 201 5.4 102 4.8

TH9586 |fliD-196/-177F fliD+4/-16 TH437 -62 C->T 59 5.6 90 6.1

TH9587 |fliD-196/-177F fliD+4/-16 TH437 -64 A->C 101 6.5 75 2.1

TH9588 |fliD-196/-177F fliD+4/-16 TH437 -95 T->C 25 1.1 96 15

TH9589 |fliD-196/-177F fliD+4/-16 TH437 -40 A->G 63 12 87 3.1

TH9590 (fliD-196/-177F fliD+4/-16 TH437 -120 A->G 37 2.8 96 12

TH9591 |fliD-196/-177F fliD+4/-16 TH437 -102 T->A 60 5.6 94 12

TH9592 |fliD-196/-177F fliD+4/-16 TH437 -121 G->T 54 4.7 96 14

TH9593 |fliD-196/-177F fliD+4/-16 TH437 -23 T->C 57 3.0 65 2.8

TH9300 flgM5'UP flgM+24/+5R TH437 -65 C->T 94 2.7 1.6 0.2




Table S11. Primers used in the construction of mutants.

Primer name

Sequence

flgk -33
flgK -33C
flgK -33T
flgk -34
flgK -34A
flgk -35
flgKk -36
flgk -37
flgk -38
flgKk -38M
flgk -39
flgKk -39A
flgk -40
figK -41
filgK -41A
flgKk -41G
flgk -52
flgKk -52A
flgKk -52G
flgk -53
flgK -53G
flgk -54
flgK -54G
flgk -55
flgK -55G
flgKk -56
flgk -57
flgk -58
flgK -58T
flgk -59
flgK -34B-36G
flgK -34B-36C
flgKk -34B-36T
flgKk -37W-40C
flgK -37H-40T
flgK -55H-56C
flgK -55H-56G
flgK -55H-56T
flgKk -57B-59C
flgKk -57B-59G
flgKkdel-43
flgKkdel-45
flgKkdel-47
flgKdel-50
flgKkdel-47-43

catgatggttccttttaatccttcaatactcgttgRtatcggcagegactacgtg
catgatggttccttttaatccttcaatactcgttgGtatcggcagegactacgtg
catgatggttccttttaatccttcaatactcgttgAtatcggcagegactacgtg
atgatggttccttttaatccttcaatactcgttgtRatcggcagcgactacgtg
atgatggttccttttaatccttcaatactcgttgthAatcggcagecgactacgtg
tgatggttccttttaatccttcaatactegttgttBtecggcagecgactacgtg
gatggttccttttaatccttcaatactcgttgttaReggcagegactacgtgg
atggttccttttaatccttcaatactcgttgttatDggcagegactacgtggac
tggttccttttaatccttcaatactegttgttatcHgcagcgactacgtggac
tggttccttttaatccttcaatactegttgttatcMgcagecgactacgtggac
ggttccttttaatccttcaatactcgttgttatcgHcagegactacgtggacttg
ggttccttttaatccttcaatactcgttgttatcgAcagegactacgtggacttg
gttccttttaatccttcaatactcgttgttatcggRagecgactacgtggacttg
ttccttttaatccttcaatactegttgttateggecYgegactacgtggacttg
ttccttttaatccttcaatactegttgttateggeTgegactacgtggacttg
ttccttttaatccttcaatactegttgttateggeCgegactacgtggacttg
ttaatccttcaatactcgttgttatcggcagecgactacgtHgacttgagcaatttaaaag
ttaatccttcaatactcgttgttatcggcagecgactacgtTgacttgagcaatttaaaag
ttaatccttcaatactcgttgttatcggcagegactacgtCgacttgagcaatttaaaag
ttaatccttcaatactcgttgttatcggcagecgactacgtgHacttgagcaatttaaaag
ttaatccttcaatactcgttgttatcggcagecgactacgtgCacttgagcaatttaaaag
ttcaatactcgttgttatcggcagecgactacgtggScttgagcaatttaaaagagattg
ttcaatactcgttgttatcggcagecgactacgtggGettgagcaatttaaaagagattg
tcaatactcgttgttatcggcagecgactacgtggaRttgagcaatttaaaagagattgte
tcaatactcgttgttatcggcagecgactacgtggaGttgagcaatttaaaagagattgte
caatactcgttgttatcggcagcgactacgtggacRtgagcaatttaaaagagattgtceg
aatactcgttgttatcggcagcgactacgtggactRgagcaatttaaaagagattgteg
atactcgttgttatcggcagcgactacgtggacttYagcaatttaaaagagattgteg
atactcgttgttatcggcagecgactacgtggacttTagcaatttaaaagagattgteg
tactcgttgttatcggcagcgactacgtggacttgCgcaatttaaaagagattgtcg
catgatggttccttttaatccttcaatactcgttgtvaCcggcagecgactacgtgg
catgatggttccttttaatccttcaatactecgttgtvVaGeggcagecgactacgtgg
catgatggttccttttaatccttcaatactcgttgtvVaAcggcagecgactacgtgg
gatggttccttttaatccttcaatactcgttgttatWggGagegactacgtggacttg
gatggttccttttaatccttcaatactcgttgttatDggAagegactacgtggacttg
caatactcgttgttatcggcagcgactacgtggaDGtgagcaatttaaaagagattgteg
caatactcgttgttatcggcagcgactacgtggaDCtgagcaatttaaaagagattgteg
caatactcgttgttatcggcagcgactacgtggaDAtgagcaatttaaaagagattgteg
tactcgttgttatcggcagecgactacgtggactVgGgcaatttaaaagagattgtceg
tactcgttgttatcggcagcgactacgtggactVgCgcaatttaaaagagattgtcg
gttccttttaatccttcaatactcgttgttatcggcaggactacgtggacttgagcaatt
tccttttaatccttcaatactegttgttatecggcagegectacgtggacttgagcaattta
cttttaatccttcaatactecgttgttatcggcagecgacacgtggacttgagcaatttaaa
taatccttcaatactcgttgttatcggcagecgactactggacttgagcaatttaaaagag
ccttttaatccttcaatactecgttgttatcggcaggacacgtggacttgagcaatttaaa




Table S11 (continued). Primers used in the construction of mutants.

Primer name

Sequence

flgKkdel-47-45
flgKdel-50-43
flgKdel-50-45
flgK-44N-43
flgK-47N-46
flgk-50N-49
flgK-47N-46,-44N-43
flgKk-50N-49,-44N-43
flgKk-50N-49,-47N-46
flgKkaerDown

flgKaeroct

flgKaerUp
flgkchevDown
flgkcheVoct
flgkcheVUp
flgKkmotADown

flgkmotAoct

flgKkmotAUp
flgKtarDown
flgKtaroct
flgKtarUp
fliA-60H
fliA-61S
fliA-62R
fliA-63Y
fliA-64C
fliA-64H
fliA-65D
fliA-65G
fliA-66A
fliA-66V
fliA-67G
fliA-67V
fliA-68A
fliA-68D
fliA-69D
fliA-70S
fliA-71R
fliA-72B
fliA-73R
fliA-74C
fliA-74M
fliA-75D

ccttttaatccttcaatactegttgttatecggcagecgcacgtggacttgagcaatttaaa
ttaatccttcaatactcgttgttatcggcaggactactggacttgagcaatttaaaagag
ttaatccttcaatactcgttgttatcggcagegetactggacttgagcaatttaaaagag
tccttttaatccttcaatactegttgttatecggcagecNgactacgtggacttgagcaatt
ttttaatccttcaatactcgttgttatcggcagecgacNtacgtggacttgagcaatttaa
taatccttcaatactcgttgttatcggcagecgactacNgtggacttgagcaatttaaaag
tttaatccttcaatactcgttgttatcggcagecNgacNtacgtggacttgagcaatttaa
aatccttcaatactcgttgttatcggcagcNgactacNgtggacttgagcaatttaaaag
aatccttcaatactcgttgttatcggcagcgacNtacNgtggacttgagcaatttaaaag

attaatcaagctggacatgatggttccttttaatccttcaatCAGATGTTATTTCGGCGC
attaatcaagctggacatgatggttccttttaatccttcaatactegttgAtTteggeGg
cgactacgtTATcttTagcaatttaaaagagattgtc

gcaaaacctacagcgcgaatctcgacaatctcttttaaTGCGATCCAGAGCAATTTTAAC
tcaagctggacatgatggttccttttaateccttcaatTTTTTAGTGTTATCGGCAATGAG
aatccttcaatactcgttgttatcggcagcgactacgtAAaAtGgagcaatttaaaagag
caaaacctacagcgcgaatctcgacaatctcttttaaTTTTTCTGTTTTCCCGGTTTAGC

atcaagctggacatgatggttccttttaatccttcaatGTGGAATAATATCGGCAGCATC
ctggacatgatggttccttttaatccttcaatactcgttgAtatcggcagegactacgta
AaGttTagcaatttaaaagagattgtc

aaggtcagcaaaacctacagcgcgaatctcgacaatctcttttaaCGCCATCCCGCGCAG
aatcaagctggacatgatggttccttttaatccttcaatTATCAACGTTATCGGCACCTG
aatccttcaatactcgttgttatcggcagcgactacgtTAacttTagcaatttaaaagag
cagcaaaacctacagcgcgaatctcgacaatctcttttaaACAGCGTATTTCCTTTTTGC
aataacccttcttttatageccttattccttcgataHaaccctctgtagaaacggataatce
gtgaaataacccttcttttatageccttattccttecgatSgaacecctetgtagaaacggat
agtgaaataacccttcttttatageccttattccttcgaRagaaccctctgtagaaacgga
aagtgaaataacccttcttttatageccttattccttegYtagaaccctectgtagaaacgg
taagtgaaataacccttcttttatagccttatteccttcCatagaaccctctgtagaaacg
taagtgaaataacccttcttttatagccttattccttcHatagaaccctctgtagaaacg
taagtgaaataacccttcttttatagccttattceccttDgatagaaccctctgtagaaacg
taagtgaaataacccttcttttatagccttatteccttGgatagaaccctctgtagaaacg
taagtgaaataacccttcttttatageccttattcctAcgatagaaccctctgtagaaacg
taagtgaaataacccttcttttatagccttattecctVegatagaaccctctgtagaaacg
taagtgaaataacccttcttttatagccttattccGtcgatagaaccctctgtagaaacg
taagtgaaataacccttcttttatagccttatteccVtcgatagaaccctctgtagaaacg
ttacataagtgaaataacccttcttttatagecttattcAttcgatagaaccctctgtag
ttacataagtgaaataacccttcttttatageccttattcDttcgatagaaccctctgtag
ttacataagtgaaataacccttcttttatageccttattDettcgatagaaccctctgtag
ggttacataagtgaaataacccttcttttatagccttatScecttecgatagaaccctetg
aggttacataagtgaaataacccttcttttatagccttaRtccttcgatagaacecctetg
caggttacataagtgaaataacccttcttttatagccttBttccttecgatagaaceccte
acaggttacataagtgaaataacccttcttttatagcctRattccttcgatagaaceccte
tacaggttacataagtgaaataacccttcttttatagccCtattccttcgatagaace
tacaggttacataagtgaaataacccttcttttatagccMtattccttcgatagaace
ctacaggttacataagtgaaataacccttcttttatagcDttattccttecgatagaace




Table S11 (continued). Primers used in the construction of mutants.

Primer name

Sequence

fliA-76D
fliA-81C
fliA-81V
fliA-82R
fliA-83A
fliA-84R
fliA-89D
fliA-90A
fliA-90R
fliA-91B
fliA-91C
fliA-96B
fliA-96T
fliA-100B
fliA-103Y
fliA-104D
fliA-104T
fliA-105B
fliA-105C
fliA-64H-61T
fliA-70V-61T
fliA-65D-63B
fliA-72B-64H
fliA-74V-71V
fliA-85N-86
fliA-81N-82
fliA-81T-82
fliAdel-84
fliAdel-85
fliAdel-86
fliAdel-80
fliAdel-79
fliAdel-86-85
fliAdel-86-79
fliAdel-85-80
fliAdel-80-79
fliA-84AAAA
fliA-81flgB11
fliA-81flgB10
fliA-85fliE11
fliA-85fliE10

gctacaggttacataagtgaaataacccttcttttatagDcttattecttecgatagaace
aggcgctacaggttacataagtgaaataacccttctttCatageccttattecttegatag
aggcgctacaggttacataagtgaaataacccttctttVatageccttattecttegatag
aggcgctacaggttacataagtgaaataacccttcttRtatagccttattcecttegatag
aggcgctacaggttacataagtgaaataacccttctAttatageccttattcecttegatag
aggcgctacaggttacataagtgaaataacccttcRtttatagccttattcecttegatag
ccgctaaaaaggcgctacaggttacataagtgaaataacDcttcttttatagecttatte
gccgctaaaaaggcgctacaggttacataagtgaaataaAccttettttatagecttatt
gccgctaaaaaggcgctacaggttacataagtgaaataaRccttettttatagecttatt
gccgctaaaaaggcgctacaggttacataagtgaaataBeeccttettttatagecttatt
gccgctaaaaaggcgctacaggttacataagtgaaataCceccttettttatagecttatt
cttttagccgctaaaaaggcgectacaggttacataagtgBaataacccttcecttttatage
cttttagccgctaaaaaggcgectacaggttacataagtgTaataacccttettttatage
tgctcttttagccgctaaaaaggecgectacaggttacataBgtgaaataacccttetttta
ctgctcttttageccgectaaaaaggecgctacaggttacYtaagtgaaataaccecttetttt
ctgctcttttageccgectaaaaaggcgctacaggttaDataagtgaaataaccecttetttt
ctgctcttttageccgectaaaaaggecgctacaggttaTataagtgaaataaccecttetttt
tctgctcttttagccgctaaaaaggegectacaggttBecataagtgaaataacccttettt
tctgctcttttagccgctaaaaaggegetacaggttCcataagtgaaataacccttettt
gtgaaataacccttcttttatageccttattccttcHatTgaaccctectgtagaaacggat
gtgaaataacccttcttttatageccttatVecttecgatTgaaccctectgtagaaacggat
aagtgaaataacccttcttttatageccttattccttDgBtagaaccctctgtagaaacgg
taagtgaaataacccttcttttatageccttBtteccttcHatagaaccctctgtagaaacg
aggttacataagtgaaataacccttcttttatagccvVtavVtccttcgatagaaccctetg
ggcgctacaggttacataagtgaaataacccttNcttttatagecttattecttegatag
gctacaggttacataagtgaaataacccttctttNtatageccttatteccttegatagaac
gctacaggttacataagtgaaataacccttctttTtatagecttatteccttegatagaac
aggcgctacaggttacataagtgaaataacccttctttatageccttattecttegatag
aggcgctacaggttacataagtgaaataacccttttttatageccttattecttegatag
aaaaggcgctacaggttacataagtgaaataaccctcttttatagccttattectteg
gcgctacaggttacataagtgaaataacccttctttttagecttattecttegatagaac
gcgctacaggttacataagtgaaataacccttcttttaagecttattecttegatagaac
aggcgctacaggttacataagtgaaataaccctttttatagccttattcecttegatag
gcgctacaggttacataagtgaaataaccctcttttaagecttattecttecgatagaac
gcgctacaggttacataagtgaaataaccctttttttagecttattecttecgatagaac
gcgctacaggttacataagtgaaataacccttcttttagecttattecttecgatagaac
aggcgctacaggttacataagtgaaataacccttcAAAAatagccttattceccttegatag
gttacataagtgaaataacccttctttACGCATTTTGCtatagccttattecttegatag
ggttacataagtgaaataacccttctttCGCATTTTGCtatageccttattecttegatag
tacaggttacataagtgaaataacccttAGGTTTTTTATcttttatagccttattecctte
ctacaggttacataagtgaaataacccttGGTTTTTTATcttttatagccttattectte




