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- A description of any restrictions on data availability
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Data availability

The authors declare that all data supporting the findings of this study are available within the paper, its supplementary information files, or public repositories. NGS
data have been deposited in NCBI SRA database with the BioProject ID: PRJNA714981 (https://www.ncbi.nlm.nih.gov/bioproject/714981). The flow cytometry data
have been deposited in FlowRepository (https://flowrepository.org), with IDs: FR-FCM-Z3K6 (Fig.2b), FR-FCM-Z3KL (Fig.2d), FR-FCM-Z3KM (Fig.2e), FR-FCM-Z3KT
(Fig.3e_V3_7_11), FR-FCM-Z3KU (Fig.3e_V14_16_18), FR-FCM-Z3KV (Fig.3e_V19_22_78), FR-FCM-Z3KR (Fig.S3A), and FR-FCM-Z3LZ (Fig.S3B). Source data are
provided with this paper.

For NGS data, maximum 1.4 x 10^3 different variants were sorted at the first round of cell sorting (1.4 % of cell population from 10^5 cells
sorted). With the sample size ~ 10^7 sequencing reads provided by Novogen illumina MiSeq PE250, each variant has ~ 1,000 reads for further
analysis. Rest of the experiments other than those involving NGS data, were performed in triplicate on separate days, with three technical
replicates each. This was enough to determine normality, spread of the data and provide valid statistical analysis.

No data exclusion only for NGS accroding to the following methodology: Paired-end reads were merged without quality filtering using
NGmerge algorithm, allowing dovetailing. Reads that were not successfully merged were rejected from further analysis.

Sequences where then mapped to reference sequences using BWA-mem.

Reads that did not map were rejected from further analysis. The exclusion criteria were pre-established.

All experiments are the mean of three experiments performed in triplicate on three different days. All attempts at replication were successful.

For FACS collecting TcpP loop variants, 5 x 10^5 cells were randomly collected and analyzed by Bio-rad S3 sorter. For single colony analysis of
library functional variants, 96 colonies were randomly picked and analyzed by flow-cytometry. Other experiments were performed to
characterize the performances of DNA constructs, or their responses to indicated ligands. Therefore randomization was not needed in the
design of these experiments.

Experiments other than those involving analysis of clinical samples are characterizing the performances of designed constructs, or their
responses to indicated ligands. Therefore blinding was not needed in the design of these experiments. For clinical sample analysis,
experiments were single blinded. Samples were collected and their total bile salt concentration measured at the hospital. The samples were
provided as blinded collection to the CBS, which performed testing using the bactosensor without knowledge of the bile salts measurements
by enzymatic assay. The two types of measurements were then compared.




