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Fig. S1 Schematic illustration of “side-wall” artifact caused by the geometry of AFM cantilever tip with finite dimensions (A). The blue line showed the tip trajectory during AFM scanning. The blue arrows indicated the errors due to the “side-wall” artifact in the width of bacterial filaments measurement. Modeling the cantilever tip as standard pyramidal shape but its tip has finite radius R (B). The morphology of bacterial filaments was modeling as tube with circular or elliptic cross section.
Correction of the width measurement of bacterial filaments

Due to the “side-wall” effect (Fig. S1), the image width of bacterial filaments (e.g. flagella and pili) might be overestimated comparing their true width. Therefore, the true width (W) can be calculated by the Eq. (1):
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The W’ represented the image width, and LED was the length of ED (Fig. S1). Moreover, in ΔAOB:
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                                                                                           (2)
Where, θ was the half of opening angle of applied tip. And R represented the tip radius. Therefore,
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Thus, the length of CD could be calculated in ΔACB:
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                                                                           (4)
And in ΔCEF, the length of EC could be determined (to simplify the calculation, the length of EF is assumed to be equal to the half of filaments height H):
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Therefore, the length of ED could be calculated by combining Eq. (4) and (5):
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Finally, the true width of bacterial filaments can be determined by combining Eq. (1) and (6):
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                                                          (7)
In the present study, the radius R and half opening angle θ of applied tip were selected as 10 nm and 25° according to the manufacturer.
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