Supplemental materials and methods
S. Typhimurium chromosomal modifications
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK31][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK79][bookmark: OLE_LINK80]Unmarked deletion and/or insertion mutations in S. Typhimurium were achieved by using sacB gene-based sucrose counter-selectable suicide vectors1,2. Specifically, for deletion mutation suicide vector construction, two homologous DNA fragments, upstream and downstream of the promoter, gene or operon to be deleted, were amplified using primer pairs designated D-N-1F/D-N-1R and D-N-2F/D-N-2R (N represents the name of the gene or operon to be deleted). After DNA purification, these two fragments were fused by PCR using primer pairs designated D-N-1F/D-N-2R and linked into the suicide vector pYA4278 (43). For insertion mutation suicide vector construction, the allelic promoter, gene or operon to be inserted in a directed site was amplified using primer pairs designated (G)In-I-F/ (G)In-I-R (I represents the name of the promoter, gene or operon to be inserted). The backbone of the suicide vector, which contained the homologous upstream and downstream sequence of the site to be inserted, was amplified using primer pairs designated (G)Vec-D-N-F/(G)Vec-D-N-R. All purified DNA fragments were assembled in order using Gibson Assembly 3, resulting in targeted promoter, gene or operon inserted into the directed site in a suicide plasmid. All allelic promoter, gene or whole-operon replacement in S. Typhimurium were achieved in two steps (Figure 1): First, deleted the original promoter, gene or operon and, then, inserted the target promoter, gene or operon instead. Specifically, suicide vector harbored in 7213 was transferred to and integrated in the chromosome of parent strain by co-culturing. The successful homologous recombination event was selected on chloramphenicol agar without DAP supplement. Afterwards, the integrated suicide vector would excise from Salmonella chromosome due to a second homologous recombination when cultured in LB broth without chloramphenicol pressure and later counter-selected on 10% sucrose agar under 30°C. The positive Salmonella mutants were obtained by PCR screening and followed by other phenotype confirmations. All of the constructed mutants, either intermediates or final constructs, were routinely sequenced.
Growth curves
The growth rates of bacterial strains were measured per 60 minutes in LB medium in a shaking incubator (37°C, 180 rpm), with an initial OD600 value of 0.03.
P22 transduction studies
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK10]Evaluation of phage P22 transduction efficacy was performed as described previously 4. Briefly, P22HT int was propagated in S. Typhimurium S100 carrying the chromosomal-integrated chloramphenicol resistance suicide vector pSS2414. The recipient strains being tested were grown to an OD600 of 0.6 (~5 × 106 CFU/ml), and 10 µl of the diluted phage (1 × 108 PFU) was mixed with 1 ml of bacteria and incubated at 37°C for 30 min. After incubation, the mixture was centrifuged and resuspended in 1 ml of PBS. A 100-µl aliquot was spread on an LB agar plate containing 25 µg/ml chloramphenicol. After the plates were incubated at 37°C overnight, colonies were counted. This experiment was repeated three times.
Motility test
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Motility tests were performed on 0.3% soft agar overlays. Briefly, LB soft plates were dried at room temperature for approximately 2 h prior to performing the assays. 6 µl of freshly grown bacteria (~5 × 106 CFU) was pipetted onto the center of the plates, which were then incubated at 37°C for 6 h prior to the colony diameters (in millimeters) being measured. This experiment was repeated three times.
Minimum inhibitory concentration (MIC) test
The MICs of deoxycholate (DOC) and polymyxin B were determined using 96-well microtiter plates. Two-fold serial dilutions of DOC (0.39–59 mg/ml) and polymyxin B (0.078–10 µg/ml) were made along the plates. Bacteria were grown to an OD600 of 0.6 and diluted to ~5.0×104 CFU/ml in LB broth. Then, 100 µl of the diluted bacteria suspension was added to each well, followed by overnight incubation at 37°C. The optical density of each well was determined using an iMarkTM microplate reader (Bio-Rad). The threshold of inhibition was 0.1 at OD600. This assay was repeated three times.
Attachment and invasion assay
Human epithelial type 2 (Hep-2) cells (ATCC strain CCL-6) were used to perform the bacterial attachment and invasion assays as described previously 5. Both assays were repeated three times in triplicate.
Colonization in mice
To evaluate colonization, three mice per group were orally inoculated with 20 μl of BSG containing 1 × 109 CFU bacteria. On days 4 and 8 post-inoculation, Peyer's patches, spleen and liver samples were collected. Samples were homogenized, and dilutions were plated onto MacConkey and LB agar to determine viable counts.
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