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 2 

FIG. S1. Amino acid sequence alignment. Amino acid sequence alignment of 3 

the cytoplasmic loop regions of PomA (A) and the C-terminal regions of FliG 4 

(B) with residues mutated in this study. Residues shown in black boxes are 5 

residues that are conserved and are involved in torque generation of the 6 

H+-driven flagellar motor in E. coli as described previously (14). Residues 7 

shown in gray boxes are additional residues mutated in this study. Numbers 8 

over the arrowheads indicate the residue numbers of PomA or FliG of V. 9 

alginolyticus mutated in this study. The multiple sequence alignment was 10 

carried out by the Clustal Omega application at the European Bioinformatics 11 

Institute website (http://www.ebi.ac.uk/Tools/msa/clustalo/). Va, V. 12 

alginolyticus; So, S. oneidensis; Bs, B. subtilis; Ec, E. coli; Tm, T. maritima; Aa, 13 

A. aeolicus. MotP, Na+/K+-driven stator protein in B. subtilis; LafT, H+-driven 14 

stator protein in lateral flagella. 15 

 16 

FIG. S2. Complementation of the pomAB fliG triple-mutant strain by wild-type 17 

pomAB and fliG genes on plasmids and detection of PomA and FliG proteins 18 

with mutations. (A) NMB301, ΔpomABΔfliG strain, was transformed with two 19 

plasmids, pSU41 (vector) or pYA303 (encoding the pomAB genes), and 20 

pMMB206 (vector) or pNT1 (encoding the fliG gene), and cells were inoculated 21 

in soft-agar plates and incubated at 30°C for 8 hr. (B) Expression of mutant 22 

PomA proteins. NMB301 cells harboring two plasmids, pSU41 or pYA303 23 

encoding wild-type or mutant pomA with wild-type pomB, and pNT1 encoding 24 

the wild-type fliG, were grown at 30ºC for 4 hr, and whole-cell extracts were 25 

analyzed by immunoblotting with the anti-PomA antibody. (C) Expression of 26 

the mutant FliG proteins. NMB301 cells harboring two plasmids, pYA303 27 

encoding wild-type pomAB, and pMMB206 or pNT1 encoding the wild-type or 28 

the mutant fliG, were grown at 30ºC for 4 hr, and whole-cell extracts were 29 
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analyzed by immunoblotting with the anti-FliG antibody. 30 

 31 

FIG. S3. Motilities of pomA/fliG combined mutants in soft-agar plates (i). 32 

Swimming abilities were observed in soft-agar plates of pomA/fliG combined 33 

mutants where highly conserved charged residues were substituted by single 34 

uncharged residues. Cells were incubated on VPG-soft-agar plates at 30ºC for 35 

4.5 hr.  36 

 37 

FIG. S4. Motilities of pomA/fliG combined mutants in soft-agar plates (ii). 38 

Swimming abilities were observed in soft-agar plates of pomA/fliG combined 39 

mutants where charged residues were substituted by charge-reversed residues. 40 

Cells were incubated on VPG-soft-agar plates at 30ºC for 5 hr. 41 

 42 

FIG. S5. Motilities of pomA/fliG combined mutants in soft-agar plates (iii). 43 

Swimming abilities were observed in soft-agar plates of pomA/fliG combined 44 

mutants where charged residues were substituted by charge-reversed residues. 45 

Cells were incubated on VPG-soft-agar plates at 30ºC for 6 hr. 46 

 47 
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Fig. S2. Takekawa et al.	
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Fig. S3. Takekawa et al.	
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Fig. S4. Takekawa et al.	
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Fig. S5. Takekawa et al.	
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