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- Accession codes, unique identifiers, or web links for publicly available datasets
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Sample size

Data exclusions

Replication

Randomization
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Reporting for specific materials, systems and methods

The PPTP-seq generated in this study have been deposited in the GEO database under accession code GSE213624 [https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE213624]. The plate reader and RT-qPCR data generated in this study are provided in the Source Data file. The RNA-seq and microarray data used in
this study are available at GitHub [https://github.com/CovertLab/wcEcoli/tree/master/reconstruction/ecoli/flat]. The TF binding datasets used in this study are
available at RegulonDB high throughput collection [https://regulondb.ccg.unam.mx/menu/integrated_views_and_tools/regulondb-ht_datasets/index.jsp].
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No sample size calculation was performed. The sample size in this study is determined by comparing published studies using similar
technology (McClune et al., Nature 2019; de Boer et al., Nat Biotechnol 2020; Kotopka et al., Nat Commun 2020) . Two or three replicates
were used in these studies and results were consistent.

We fitted the sort-seq data of each variant to log normal distribution and calculated the Kullback-Leibler (KL) divergence between inferred
distribution from maximum likelihood estimation and the measured distribution. To control the fitting quality, fitted parameters of variants
with any of the following features were excluded from subsequent analysis: i) the variants with mean GFP intensity not within our detection
limits (between 10^1.5 and 10^5 for the M9 glucose growth condition and 10^1.5 to 10^5.5 for the LB and M9 glycerol growth conditions); ii)
variants with estimated cell counts less than 1; iii) variants with the KL divergence greater than 1; iv) variants with all cells in a single gate. All
sgRNA-promoter pairs that contain a sgRNA sequence directly targets the promoter region on the plasmid were excluded from differential
expression analysis. For each promoter, outliers in negative control samples were excluded using the interquartile range (IQR) method.

We performed sort-seq experiments in three biological replicates for M9 glucose condition and two biological replicates for M9 glycerol and
LB conditions to assess the reproducibility of these measurements. All attempts at replication were successful. The means and standard
deviations between replicates were calculated and used in statistical analysis.

This study does not involve subjects that require randomization.

This study does not involve procedures that require blinding.




