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Sample size

Data exclusions

Replication

The plasmids and E. coli strains used in this study are available from the corresponding authors upon request. Code for analyzing single-molecule tracking data is
available from the Xiao Laboratory GitHub repository (XiaoLabJHU). Full all-atom trajectories will be made available in the Anton 2 database also upon publication.
Files with coordinates for predicted structures and for structures following 1-µs MD are included as supplementary data.
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No specific sample size calculation or statistic method was made. The sample size varied in different experiments described below and in the

manuscript.

For single-molecule tracking experiments, at least 100 trajectories (N reported in figure legends) were monitored to reconstruct the
distribution and cumulative probability density function for fitting. The errors of mean were clearly listed in the main text and figure legends.
The single-molecule movement speeds showed a good normal distribution, which means the sample size is sufficient.

For phenotype and fluorescent imaging experiments, at least 100 cells from 2 independent replicates, were chosen except in cases where the
phenotype prevented large sample sizes due to lethal phenotype. This was done to ensure the standard error of the mean was small enough
to compare average cell lengths.

Fluorescence spots with an intensity over 3 sigma of the peak intensity were removed from analysis since they likely include more than one

molecule. Short trajectories (shorter than 5 time points) of a single molecule are excluded because they cannot be accurately classify or

quantify to moving or free diffusion molecules based on our simulation.

The replicates varied in different experiments described below and in the manuscript.

For single-molecule tracking experiments five to ten biological replicates were done by culturing different source colonies of E. coli from the
same genotype. The cell growth, drug treatment, and imaging experiments were completed at different days with other conditions such as
temperature or cell density kept as similar as possible. All attempts at replication were successful.

For phenotype and fluorescent imaging experiments at least two biological were done by culturing different source colonies of E. coli from the
same genotype. The cell growth and imaging experiments were completed at different days with other conditions such as temperature or cell
density kept as similar as possible. All attempts at replication were successful.




