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Figure S1.  Fluorescent images of streptavidin-Alexa Fluor 532 attached to hooks that have been either biotinylated endogenously or exogenously; exposure 400 ms, scale bar 1 µm.
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Figure S2.  Characterisation of purified polyhooks by EM.  Contour length refers to the length of a polyhook at maximum physically possible extension.  Curvature is defined as 1/rC, where rC are the radii of osculating circles fit onto the polyhook (lower, inset).  Note that a straighter polyhook corresponds to a lower curvature.  Plots show the mean ± standard error.  Number of polyhooks analysed; 9, 7, 9, 8, 4, 8 for each category as they appear on the figure (left to right).
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Figure S3.  Speeds of motors assessed using the bead assay (0.75 µm diameter bead) via back-focal-place interferometry 1.  Mean speed ± standard deviation for WT, Site A, and Site C strains respectively, (i) without streptavidin; 109 ± 26, 111 ± 20, 104 ± 23, (ii) with streptavidin; 112 ± 28, 99 ± 23, 99 ± 18.  Approximately 35 cells were recorded for each sample.
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Figure S4.  Free swimming analysis of Site C cells incubated different concentrations of streptavidin or traptavidin.  
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Figure S5.  Free swimming analysis of cells incubated with 100 µM streptavidin, monovalent streptavidin, or traptavidin.


	Strain 
	Genotype

	RP437
	WT 2

	YS34
	ΔcheY, fliC::Tn10, ΔpilA, ΔmotAmotB 1

	MTB7
	SiteA_flgE

	MTB8
	SiteB_flgE

	MTB9
	SiteC_flgE

	MTB10
	SiteD_flgE

	MTB11
	SiteE_flgE

	
	

	MTB29
	ΔfliC

	MTB31
	SiteA_flgE, ΔfliC

	MTB32
	SiteC_flgE, ΔfliC

	
	

	MTB38
	ΔfliC + pYS11

	MTB33
	SiteA_flgE, ΔfliC + pYS11

	MTB34
	SiteC_flgE, ΔfliC + pYS11

	
	

	MTB42
	SiteA_flgE  + pET21a-BirA

	MTB43
	SiteC_flgE  + pET21a-BirA

	
	

	MTB35
	ΔfliC, ΔfliK

	MTB36
	SiteA_flgE, ΔfliC, ΔfliK

	MTB37
	SiteC_flgE, ΔfliC, ΔfliK

	
	

	MTB48
	ΔfliC, ΔfliK + pET21a-BirA

	MTB49
	ΔfliC, ΔfliK, SiteA_flgE + pET21a-BirA

	MTB50
	ΔfliC, ΔfliK, SiteC_flgE + pET21a-BirA


Table S1. Strains list.

	Figure
	Strains used

	Fig. 1.
	RP437, MTB7, MTB8, MTB9, MTB10, MTB11, YS34

	Fig. 2a.
	MTB38, MTB33, MTB34

	Fig. 2b and c.
	RP437, MTB7, MTB9

	Fig.3.
	MTB9

	Fig. S1.
	MTB42, MTB7, MTB43, MTB9

	Fig. S2.
	MTB48, MTB49, MTB50

	Fig. S3.
	MTB38, MTB33, MTB34

	Fig. S4 and 5.
	MTB7, RP437


Table S2.  Strains used to construct each figure.

	Plasmid
	Details

	pET21a-BirA
	BirA-HIS overexpression plasmid, IPTG inducible, ampicillin resistance (Addgene plasmid 20857)

	pYS11
	fliC sticky filaments, ampicillin resistance 1


Table S3. Plasmids list.
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