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Text S1 32 
Extended Results: RB-TnSeq LPS Mutants.  33 
In Salmonella species, LPS is well-characterized and highly diversified at O-antigen residues. 34 
Generally, LPS structure consists of 4 regions: KDO sugars covalently bonded to lipid A, the inner 35 
core, outer core, and O-antigen repeat (Figure 2A). In wild-type S. Typhimurium LT2 (parental 36 
strain for MS1868), the O-antigen is made up of 200 hexose monomers per polymer (1). These 37 
regions vary phylogenetically, with KDO and inner core structures being conserved across many 38 
genera and outer core structures not conserved between species. O-antigen structures in 39 
particular exhibit high degrees of variability – approximately 46 O-antigen structures have been 40 
discovered in Salmonella spp. (2). Within the same strain, O-antigen structures can exhibit 41 
variability; through a variety of regulatory mechanisms, O-antigen can manifest as capsular 42 
polysaccharide, vary in repeat number, and vary in sugar modifications (1, 3–5). 43 
 44 
The MS1868 library included mutants in 25 genes responsible for LPS biosynthesis and 45 
transport. 15 of these genes are involved in core LPS biosynthesis (rfaH, rfaC, rfaZ, yaeD, rfaD, 46 
rfaP, rfaE, rfaF, rfaQ, rfaY, rfaG, rfaB, galE, rfaI, and rfaK) and 9 genes are involved in O-antigen 47 
biosynthesis (rfaL, wzzB, rfbP, rfbK, rfbC, rfbD, rfbB, pgm, galE, and oafA). GalE synthesizes a 48 
precursor used in both LPS core and O-antigen biosynthesis (Figure 2A). In general, a loss of 49 
function mutation in a biosynthetically upstream gene disrupts remaining LPS and O-antigen 50 
biosynthesis. (1) rfaZ, rfaY, and rfaQ are not required for O-antigen maturation (6), (2) rfaB 51 
mutants yield strains with a heterogenous LPS O-antigen phenotype (7), (3) yaeD mutants in E. 52 
coli can form heptose-less LPS (8), and (4) oafA mutants do not otherwise affect O-antigen 53 
maturation (9). In general, LPS requirements for each phage were found to be consistent 54 
between fitness data and an established chemotype-defined LPS mutant panel in S. 55 
Typhimurium, representing 14 distinct LPS chemotypes (Salmonella Genetic Stock Center 56 
(SGSC), Figures S3-S11, S13-S15). An overview of the LPS requirements for phages Aji_GE, 57 
Chi, FelixO1, P22, Reaper_GE, Savina_GE, and SP6 can be seen in Figures S3 and S12. An 58 
overview of the LPS requirements for phages Br60, Ffm, and Shishito_GE can be seen in Figure 59 
S4. As a resource, an in-depth discussion of these results is continued below. 60 
 61 
Extended Results: O-Antigen Requiring Phages P22 SP6, Reaper_GE, and Savina_GE 62 
Four of the phages tested (P22, SP6, Reaper_GE, Savina_GE) displayed strict requirements for 63 
full O4[5] antigen biosynthesis despite being unrelated (Figures S3BC and S12, Table 1). This 64 
was expected for both P22 and SP6 since the O4[5] antigen is the established receptor for these 65 
phages (10–12). SP6 and P22 had the most stringent LPS and O-antigen requirements, requiring 66 
19 and 18 of the 25 LPS and O-antigen biosynthesis genes respectively across liquid and solid 67 
fitness experiments. Relative to P22, SP6 additionally required yaeD activity, suggesting that it is 68 
less infective on heptose-less LPS (8). Although rfaZ and rfaQ gave high mean fitness scores for 69 
both phages, these scores were only high when the expected insertion was oriented against 70 
transcription (example shown in Figure S1C), indicating that these fitness values were likely due 71 
to polar, transcription-disrupting effects on downstream genes. These results were largely 72 
consistent with a related genome-wide screen against P22 infection (13). Compared to this study, 73 
host-factor requirement differences for P22 were largely attributed to differences in library 74 
coverage. Because the coverage of each library is different, each library can interrogate unique 75 
genes that the other can not. Due to better coverage in our library, our screens identified rfaC, 76 
rfaD, and rfaE. Due to lower coverage in our library, we were unable to analyze effects of mutants 77 
for several genes in O-antigen biosynthesis (highlighted in Figure 2A). Despite being analyzed in 78 
both studies, our study additionally identified rfaP as a novel host-factor for P22 (as well as SP6).  79 
 80 

https://paperpile.com/c/Zmtzdt/k2xQ
https://paperpile.com/c/Zmtzdt/k2pXN
https://paperpile.com/c/Zmtzdt/YNAs+n2Tp+k2xQ+4tgQ
https://paperpile.com/c/Zmtzdt/4IL85
https://paperpile.com/c/Zmtzdt/GFTRi
https://paperpile.com/c/Zmtzdt/zbl7t
https://paperpile.com/c/Zmtzdt/UskyG
https://paperpile.com/c/Zmtzdt/5UifW+EsUNk+Smj2x
https://paperpile.com/c/Zmtzdt/zbl7t
https://paperpile.com/c/Zmtzdt/IzZnc
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Unlike P22 and SP6, Reaper_GE and Savina_GE are novel phages investigated in this study and 81 
had no prior known host-requirements. The only genes Reaper_GE and Savina_GE required in 82 
this study were 16 and 15 of the 25 LPS and O-antigen biosynthesis genes respectively across 83 
liquid (both) and solid (Reaper_GE only) fitness experiments. Some additional host-requirement 84 
differences were noted between Reaper_GE and Savina_GE versus P22 and SP6. For instance, 85 
strains with yaeD, pgm, and rfbB (responsible for inner-core heptose biosynthesis and O-antigen 86 
precursor biosynthesis (Figure 2A)) disruptions were sensitive to Reaper_GE or Savina_GE 87 
phages. Additionally, the only rfaP disruptions that were fit against Reaper_GE and Savina_GE 88 
were oriented against transcription and are likely polar effects. This absolute requirement for 89 
intact O-antigen including a complete LPS core was validated for Reaper_GE in our LPS 90 
chemotype panel (Figure S7). Based on these results, we propose O-antigen as the receptor for 91 
Reaper_GE phage. 92 
  93 
Unlike Reaper_GE, Savina_GE did not require rfaI (responsible for the second glucose addition 94 
to the outer core (Figure 2A)) and rfaH (responsible for activation of rfa and rfb operons). We 95 
found that fitness scores for genes changed in magnitude by position in the proteins’ role in LPS 96 
biosynthesis. For instance, we found that O-antigen mutants displayed the strongest fitness in the 97 
presence of Savina_GE, followed by inner core mutants, and then outer core mutants (Figure 98 
S3B, Dataset S4), suggesting differential host interaction with LPS and O-antigen moieties. 99 
Unlike all other phages investigated here, solid assays yielded little selection pressure against 100 
Savina_GE, suggesting generally poor infection of Savina_GE to wild-type MS1868. We further 101 
investigated this fitness pattern on our LPS chemotype panel and found results consistent with 102 
our BarSeq data; phage Savina_GE was most infective against strains with an incomplete outer 103 
core, but less so against strains without O-antigen or strains missing outer core entirely (Figure 104 
S9). Based on this data, it appears that phage Savina_GE employs an infection strategy similar to 105 
phage PVP-SE1(14). Potentially, Savina_GE preferentially employs LPS as a receptor, but 106 
branched LPS residues such as those added by rfaK and O-antigen biosynthesis hinder 107 
adsorption. 108 
 109 
Extended Results: FelixO1 LPS Requirements 110 
FelixO1 gave results consistent with literature identifying outer core GlcNAc, the biosynthetic 111 
product of RfaK, as FelixO1’s primary receptor (15). In addition, mutants in 12 of the LPS 112 
biosynthesis genes conferred resistance against FelixO1 (rfaH, rfaC, yaeD, rfaD, rfaP, rfaE, rfaF, 113 
rfaG, rfaB, galE, rfaI, and rfaK) in both liquid and solid fitness experiments. High fitness score of 114 
yaeD (responsible for inner-core heptose biosynthesis), suggested the importance of inner core 115 
integrity for FelixO1 infection (8). We also found an additional 61 non-LPS genes important in 116 
FelixO1 infection, which will be discussed below (see “Discovery of Novel Cross-Resistant 117 
Genotypes Between Diverse Phages” in the main text).  118 
 119 
Extended Results: LPS Requirements of Protein Receptor Phages S16, Chi, and Aji_GE 120 
S16, Chi, and Aji_GE all likely employ protein-based receptors (see Extended Results: Protein 121 
Receptor Requirements of Protein Receptor Phages S16, Chi, and Aji_GE), but also each had 122 
some degree of reliance on LPS. rfaI and rfaG mutants provided small, but significant, fitness 123 
benefits against phage S16 (Figure S3). Plaque assays against defined LPS chemotypes 124 
suggested decreased infectivity due to rfaF and rfaG mutants (Figure S10), but overall, these 125 
results are consistent with literature suggesting that inner core Salmonella LPS assist in, but are 126 
not strictly required for, S16 adsorption (16). Mutants in rfaH, yaeD, rfaP, rfaQ, rfaY, rfaG, and 127 
pgm all provided fitness benefits against phage Chi, results not before observed for Chi. 128 
Nonetheless, it is likely that these mutants primarily impact motility, thus reducing Chi infectivity 129 

https://paperpile.com/c/Zmtzdt/BRUsP
https://paperpile.com/c/Zmtzdt/h6Dba
https://paperpile.com/c/Zmtzdt/zbl7t
https://paperpile.com/c/Zmtzdt/NCNA9
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(see Extended Results: Protein Receptor Requirements of Protein Receptor Phages S16, Chi, 130 
and Aji_GE) (17); additionally, homologs of rfaH, rfaP, rfaQ, rfaY, and rfaG are among the least 131 
motile mutants in experiments for E. coli BW25113 (18). Since LPS disruptions induce stress 132 
responses, this pleiotropy may be stress-induced downregulation of outer membrane proteins 133 
and flagellar activity (19). 134 
 135 
Extended Results: Protein Receptor Requirements of Protein Receptor Phages S16, Chi, 136 
and Aji_GE 137 
Phages S16, Aji_GE, and Chi showed dependence on outer protein structures in addition to LPS. 138 
Prior genetic and biochemical characterization of T4-like phage S16 identified OmpC as the 139 
primary receptor (16). Concordantly, in our screens, ompC loss of function mutants were highly fit 140 
against S16. In addition, mutants of positive regulators of ompC expression, ompR and envZ 141 
(20), were enriched against S16 (Figure S16AB). Our screens are consistent with earlier findings 142 
of OmpC as the primary receptor with influence from LPS for S16, similar to similar screens 143 
against related phage T4 (Figures 1B, S3BC, and S16ABC) (16, 19). Because loss-of-function of 144 
OmpC yields S16 phage resistance and OmpC has been implicated in antibiotic resistance in 145 
Salmonella and related species (21–23), there may be synergetic effects through use of S16 as 146 
an antibiotic adjuvant. 147 
 148 
For T5-like phage Aji_GE, we find fepA (that encodes a TonB-dependent enterobactin receptor) 149 
as a high-scoring host-factor in addition to oafA. As FepA is known to form a complex with TonB 150 
and function as a receptor for some T5-like phages, such as phage H8 (24), we believe the FepA-151 
TonB complex is the primary receptor for phage Aji_GE (Figure S16AC). As our RB-TnSeq library 152 
lacked tonB mutants, we created fepA and tonB deletions to validate the role of FepA and to 153 
assess the requirement of TonB. Indeed, individual fepA or tonB deletion mutants gave 154 
resistance to Aji_GE, confirming their essentiality for Aji_GE infection (Figures S16-S17). These 155 
results indicate that, potentially similar to phages T5 and SPC35, phage Aji_GE employs LPS 156 
modifications (here, added by OafA) to enhance infection (25, 26) and gain access to the FepA-157 
TonB complex for efficient infection. 158 
 159 
Bacteriophage Chi is a model flagellar-binding bacteriophage that employs flagellar activity to 160 
approach the S. Typhimurium outer membrane (27). Because flagellar assembly and activity is 161 
dependent on the concerted activity of around 50 genes (for a review on enteric flagella, see 162 
Macnab et al. (2003) (28)), we postulated that a systems-level view may provide efficient insight 163 
into the host-requirements for Chi-like phage versus individual genetic mutant studies. As 164 
expected, 36 genes across flg, flh, fli, and mot operons responsible for flagellar biosynthesis and 165 
regulation gave strong fitness scores, implicating the importance of flagellar biosynthesis for 166 
phage Chi infection (Figure S16A).  167 
 168 
In addition, we found a number of flagellar activity-modulating factors important against phage 169 
Chi infection. For example, we observed cheZ mutants fit against Chi phage (Figure S18). CheZ 170 
functions by dephosphorylating CheY-phosphate, biasing flagella counterclockwise towards 171 
smooth swimming (28). Putatively, loss of CheZ activity biases flagellar activity clockwise, leading 172 
to tumbling and subsequent Chi resistance, consistent with CheY activity studies and Chi phage 173 
(29). In addition, several mutants in guanosine penta/tetraphosphate ((p)ppGpp) biosynthesis and 174 
metabolism were enriched in Chi infection experiments, potentially due to impacts on motility (30). 175 
Other top-scoring mutants against Chi infection include nusA, tolA, and cyaA, that were earlier 176 
found to greatly decrease E. coli motility (18), suggesting that indirect motility defects provide 177 
numerous routes to resist flagella-dependent phages. Because phase I flagellin, fliC, show high 178 

https://paperpile.com/c/Zmtzdt/D7IPL
https://paperpile.com/c/Zmtzdt/Dsskv
https://paperpile.com/c/Zmtzdt/xnoWL
https://paperpile.com/c/Zmtzdt/NCNA9
https://paperpile.com/c/Zmtzdt/UCulo
https://paperpile.com/c/Zmtzdt/NCNA9+xnoWL
https://paperpile.com/c/Zmtzdt/czM30+i82dy+cq4la
https://paperpile.com/c/Zmtzdt/bCf1p
https://paperpile.com/c/Zmtzdt/wi3w4+N71wP
https://paperpile.com/c/Zmtzdt/e6KgU
https://paperpile.com/c/Zmtzdt/GYvt9
https://paperpile.com/c/Zmtzdt/GYvt9
https://paperpile.com/c/Zmtzdt/3BW3f
https://paperpile.com/c/Zmtzdt/NoZCz
https://paperpile.com/c/Zmtzdt/Dsskv
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fitness scores, but phase II flagellin, fljB, and fliC’s repressor, fljA, did not, Chi infection could be 179 
specific to phase I flagellar phenotypes (31). However, further studies are needed to dive deeper 180 
and mechanistically confirm this result.  181 
 182 
As high-throughput genetic screens to infer interactions between bacteriophage and their hosts 183 
grow more commonplace, we expect to see further enrichments in our understanding of 184 
bacteriophage adsorption requirements. For instance, we doubt that dual LPS + protein receptor 185 
combinations are unique to S16, Aji_GE, and Chi - many such combinations likely remain to be 186 
discovered as more phage are characterized. Additionally, many Chi-like bacteriophage variants 187 
exist, some of which depend on different flagellar rotations or other flagellin filaments (30, 32). 188 
Due to the pooled nature of RB-TnSeq experiments, we are able to characterize in a single 189 
experiment what would have otherwise taken over 75 individual mutant experiments for some of 190 
these phages.  191 
 192 
Extended Results: Uncovering Host-Factors of Rough-LPS Requiring Phages Br60, Ffm, 193 
and Shishito_GE 194 
Br60, Ffm, and the newly isolated Shishito_GE phages are capable of infecting Salmonella with 195 
rough-phenotype-LPS (this phenotype hereon referred to as “rough-LPS”), but not smooth 196 
phenotype LPS (ie wild-type for MS1868) (Figures S13-S15). Against O-antigen positive strains, 197 
such as our library base strain, MS1868, none of these phages successfully infect as they are 198 
occluded from their native receptor by the O-antigen structure. However, they can infect strains 199 
without O-antigen (33) (Figures S4, S13-S15). Thus, the resistance landscape between O-200 
antigen requiring phages (for instance P22, Reaper_GE, or SP6) and rough-LPS requiring 201 
phages (Br60, Ffm, and Shishito_GE) presents an evolutionary trade-off through collateral 202 
sensitivity. In other words, many mutants resistant to O-antigen requiring phages display 203 
increased sensitivity to the rough-LPS requiring phages.  204 
 205 
As expected with our MS1868 library primarily consisting of O-antigen positive mutants, the vast 206 
majority of gene disruptions in MS1868 showed no significant fitness benefit against these 207 
phages. However, we noticed strong fitness defects in many of the LPS and O-antigen mutants in 208 
our library (Dataset S4), consistent with optimal adsorption and infection in O-antigen-defective 209 
Salmonellae.  210 
 211 
Many lab model strains of E. coli lost their ability to produce O-antigen, but have a similar inner 212 
and outer core LPS structure to S. Typhimurium (34). Thus we postulated and confirmed that 213 
these phages may additionally infect strains such as E. coli K-12 BW25113 (BW25113) (Figure 214 
S4C). Thus, we repeated experiments for these 3 phages using an earlier reported E. coli RB-215 
TnSeq library as a model rough-LPS library analog to the MS1868 library (19, 35). Consistent 216 
with related phages T3 and T7 from earlier library analyses, few host-factors were required for 217 
infection. All 3 phages showed slightly different LPS requirements for infection. Against Ffm and 218 
Shishito_GE, mutants in gmhA, hldE, hldD, and waaC were phage-resistant (ghmA, rfaE, rfaD, 219 
rfaC MS1868 homologs respectively). Ffm additionally required waaG (rfaG MS1868 homolog) 220 
for infectivity. However, no LPS or protein mutants were fit against Br60. trxA mutants were fit 221 
against all three rough-LPS requiring phages (Figure S4D, Dataset).  222 
 223 
To confirm that these results were extensible to S. Typhimurium, we assayed infectivity against 224 
our LPS mutant collection (SGSC, Figures S13-S15). Indeed, the results observed against the S. 225 
Typhimurium LPS panel were perfectly analogous to the fitness experiments observed against 226 

https://paperpile.com/c/Zmtzdt/3szjg
https://paperpile.com/c/Zmtzdt/NoZCz+LbGwY
https://paperpile.com/c/Zmtzdt/hAuUW
https://paperpile.com/c/Zmtzdt/61k5l
https://paperpile.com/c/Zmtzdt/QjVEs+xnoWL
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the BW25113 library, with the exception of rfaB, which has a known heterogenous, smooth 227 
phenotype in S. Typhimurium and likely occludes adsorption (7). S. Typhimurium homologs of 228 
host-factors inferred from the BW25113 library experiments were important for infection of these 229 
phages. Ffm required function of rfaC, rfaD, rfaG, rfaB, and loss of O-antigen (Figure S13). 230 
Shishito_GE required function of rfaC, rfaD, rfaB, and loss of O-antigen (Figure S14). Br60 only 231 
required loss of O-antigen (Figure S15). From our E. coli and S. Typhimurium LOF libraries and 232 
S. Typhimurium LPS mutant collection results, we conclude that these related T7-like 233 
bacteriophages require distinct LPS moieties, providing additional resolution to the putative 234 
receptors of these phages. Br60 emerged from these experiments as a particularly interesting 235 
phage due to the inability to detect important host-factors other than trxA from the saturated 236 
BW25113 transposition library; potentially this phage binds to LPS KDO sugars. These LPS 237 
residues are synthesized by enzymes encoded by essential genes, making host-side loss-of-238 
function a futile way for a pathogen to escape this phage. Because the loss of function cross-239 
resistance with O-antigen requiring phages (Figure S3BC) is minimized with Br60, Br60 appears 240 
to be a better candidate for exploiting collateral sensitivity than Ffm or Shishito_GE if applied 241 
alongside an O-antigen requiring phage. 242 
  243 

https://paperpile.com/c/Zmtzdt/GFTRi
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 244 
Figure S1. Overview of RB-TnSeq Vector pHLL250. A. Vector diagram of transposition donor 245 
vector, pHLL250. The transposable region is highlighted in gray, containing upstream and 246 
downstream inverted repeat sites (black), kanamycin resistant marker, kanR (green), and a 247 
library of N20 DNA barcodes with flanking BarSeq priming regions (rainbow). In front of the 248 
barcode is a T7 promoter to minimize polar effects in the forward orientation (see B). The vector 249 
also contains ampicillin resistance marker, ampR (purple), host-limited origin of replication R6K 250 
(maroon), conjugative transfer element, oriT (peach), and transposon himar1 (orange). For more 251 
details on how RB-TnSeq and how the parts shown here work, please refer to (20, 21). The exact 252 
sequence of this vector can be found at https://benchling.com/s/seq-gtuLW5A04BN23wfpxFGo. 253 
B. Example of forward orientation insertion in the Salmonella genome (genes shown in 254 
turquoise). The transposed element is highlighted in gray and the recorded position from RB-255 
TnSeq corresponds to the black triangle. Per insertion event, the rainbow barcode is represented 256 
by a single variant. C. Example of reverse orientation insertion in the Salmonella genome (genes 257 
shown in turquoise). The transposed element is highlighted in gray and the recorded position 258 
from RB-TnSeq corresponds to the black triangle. Per insertion event, the rainbow barcode is 259 
represented by a single variant. 260 
 261 
 262 
 263 
 264 
 265 
 266 
 267 
 268 
 269 
 270 
 271 
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 272 
Figure S2. Overview of RB-TnSeq Insertions in S. Typhimurium MS1868.  273 
Insertion density maps of new RB-TnSeq library in S. Typhimurium MS1868 mapped against S. 274 
Typhimurium LT2 reference genome (A) and PSLT plasmid (B). The gap in insertion density in 275 
quadrant III against the S. Typhimurium LT2 reference genome is attributed to the absence of 276 
prophage Fels2 in MS1868 relative to the LT2 reference genome(36). Input data for Figure S2 277 
can be found in Supplementary Code - Supplemental_Figure_S2A. 278 
  279 

https://paperpile.com/c/Zmtzdt/Ew1IZ
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 280 
 281 
 282 

 283 
Figure S3. Diverse LPS-Specificity Requirements for Bacteriophages Characterized in this 284 
Study.  285 
(A) Overview of O5 S. Typhimurium LPS and O-antigen biosynthesis as characterized previously. 286 
The four sugars in brackets comprise the O-antigen, which repeats 16-35 times per LPS molecule 287 
under standard growth conditions. Key for non-essential LPS and O-antigen precursor 288 
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biosynthesis genes are described to the right. Genes covered in our library and used for analysis 289 
are written in black. Genes not covered in our library, and thus not analyzed in this study are 290 
written in orange.  (B) Heatmap overview of gene fitness data for LPS-biosynthesis genes 291 
covered in the MS1868 RB-TnSeq library under liquid growth conditions. Genes with under 25 292 
BarSeq reads in the phage samples had their fitness values set to 0 for visualization purposes. 293 
(C) Heatmap overview of gene fitness data for LPS-biosynthesis genes covered in the MS1868 294 
RB-TnSeq library under solid media fitness conditions. Genes with under 25 BarSeq reads in the 295 
phage samples had their fitness values set to 0 for visualization clarity. Input data for Figures S3B 296 
and S3C are found in Dataset S4 and can be recreated using Supplementary Code - 297 
Supplemental_Figure_S3BC. 298 
  299 
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 300 
 301 

 302 
 303 
Figure S4. Characterization of Ffm, Shishito_GE, and Br60 Adsorption Through 304 
Comparative RB-TnSeq Library Analysis. 305 
 (A) Overview of LPS structure in smooth, O5 S. Typhimurium (key in Figure S3A) and 306 
representative plaque assays of Ffm, Shishito_GE, and Br60. Presumably rough-LPS requiring 307 
phage cannot access their true receptor due to presence of O-Antigen. (B) Overview of LPS 308 
structure in rough LPS, O5 S. Typhimurium (key in Fig S3A)  (rfaL mutant). Rough-LPS S. 309 
Typhimurium strains (lacking O-antigen) show efficient phage infection. (C) Overview of rough-310 
LPS structure in, E. coli BW25113 (same key in Fig S3A), which shares most of the residues in 311 
inner and outer core as rough-LPS Salmonellae. Despite host phylogenetic distance, we observe 312 
that Ffm, Shishito_GE, and Br60 phages efficiently infect E. coli BW25113. (D) Heatmap 313 
overview of functional data for LPS-biosynthesis genes covered in the E. coli BW25113 RB-314 
TnSeq library under short-time-adsorption conditions on solid media for rough-LPS requiring 315 
phages Ffm, Shishito_GE, and Br60. Genes with under 25 BarSeq reads in the phage samples 316 
had their fitness values set to 0 for visualization purposes. Input data for Figure S4D are found in 317 
Dataset S4 and can be recreated using Supplementary Code - Supplemental_Figure_S4D. 318 
 319 
  320 
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 321 
Figure S5. LPS Chemotype Validations for Phage SP6 322 
Plaque assays for phage SP6 against a subset of Salmonella LPS mutants. Chemotypes for 323 
these strains have been identified previously and were supplied by the Salmonella Genetic Stock 324 
Center. Three biological replicates from unique days are shown.  325 
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 326 
Figure S6. LPS Chemotype Validations for Phage P22. 327 
Plaque assays for phage P22 against a subset of Salmonella LPS mutants. Chemotypes for 328 
these strains have been identified previously and were supplied by the Salmonella Genetic Stock 329 
Center. Three biological replicates from unique days are shown.  330 
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 331 
Figure S7. LPS Chemotype Validations for Phage Reaper_GE_8C2. 332 
Plaque assays for phage Reaper_GE_8C2 against a subset of Salmonella LPS mutants. 333 
Chemotypes for these strains have been identified previously and were supplied by the 334 
Salmonella Genetic Stock Center. Three biological replicates from unique days are shown.  335 
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 336 
Figure S8. LPS Chemotype Validations for Phage FelixO1. 337 
Plaque assays for phage FelixO1 against a subset of Salmonella LPS mutants. Chemotypes for 338 
these strains have been identified previously and were supplied by the Salmonella Genetic Stock 339 
Center. Three biological replicates from unique days are shown.  340 
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 341 
Figure S9. LPS Chemotype Specificity Tests for Phage Savina_GE_6H2.  342 
A. Overview of LPS structure in S. typhimurium LT2 with chemotype annotations depicted. 343 
B. Plaque assays for phage Savina_GE_6H2 against a panel of Salmonella LPS mutants. 344 
Chemotypes for these strains have been identified previously and were supplied by the 345 
Salmonella Genetic Stock Center. Three biological replicates from unique days are shown.  346 
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 347 
Figure S10. LPS Chemotype Specificity Tests for Phage S16.  348 
A. Overview of LPS structure in S. Typhimurium LT2 with chemotype annotations depicted. 349 
B. Plaque assays for phage S16 against a panel of Salmonella LPS mutants. Chemotypes for 350 
these strains have been identified previously and were supplied by the Salmonella Genetic Stock 351 
Center. Three biological replicates from unique days are shown. 352 
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 353 
Figure S11. LPS Chemotype Specificity Tests for Phage Aji_GE_EIP16.  354 
A. Overview of LPS structure in S. Typhimurium LT2 with chemotype annotations depicted. 355 
B. Plaque assays for phage Aji_GE_EIP16 against a panel of Salmonella LPS mutants. 356 
Chemotypes for these strains have been identified previously and were supplied by the 357 
Salmonella Genetic Stock Center. Three biological replicates from unique days are shown.  358 
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 359 
Figure S12. Diversity of LPS Phage Resistance Factors. Rendition of LPS-receptor for 360 
different Salmonella bacteriophages based on RB-TnSeq fitness values (Fig 2BC) and validations 361 
from a defined chemotype panel (S2-S8 Figs). For the modification catalyzed by OafA, a new 362 
gene replacement mutant was employed. Opaque sugar residues are strictly required for phage 363 
infection, lighter sugar and PTM residues are not required. Color key for LPS and O-antigen 364 
precursor biosynthesis sugars are shown at the top.  365 
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 366 
Figure S13. LPS Chemotype Specificity Tests for Phage Ffm.  367 
A. Overview of LPS structure in S. Typhimurium LT2 with chemotype annotations depicted. 368 
B. Plaque assays for phage Ffm against a panel of Salmonella LPS mutants. Chemotypes for 369 
these strains have been identified previously and were supplied by the Salmonella Genetic Stock 370 
Center. Three biological replicates from unique days are shown. 371 
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 372 
Figure S14. LPS Chemotype Specificity Tests for Phage Shishito_GE_6F2.  373 
A. Overview of LPS structure in S. Typhimurium LT2 with chemotype annotations depicted. 374 
B. Plaque assays for phage Shishito_GE_6F2 against a panel of Salmonella LPS mutants. 375 
Chemotypes for these strains have been identified previously and were supplied by the 376 
Salmonella Genetic Stock Center. Three biological replicates from unique days are shown. 377 

378 
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 379 
Figure S15. LPS Chemotype Specificity Tests for Phage Br60.  380 
A. Overview of LPS structure in S. Typhimurium LT2 with chemotype annotations depicted. 381 
B. Plaque assays for phage Br60 against a panel of Salmonella LPS mutants. Chemotypes for 382 
these strains have been identified previously and were supplied by the Salmonella Genetic Stock 383 
Center. Three biological replicates from unique days are shown. 384 
 385 
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 386 
Figure S16. Diverse protein receptors and their regulation observed for bacteriophages 387 
characterized in this study.  388 
(A) Heatmap overview of gene fitness data for putative protein receptors and their regulators in 389 
experiments against the MS1868 RB-TnSeq library under liquid and solid growth conditions. 390 
Noncompetitive, solid agar growth experiments are marked with a (S). Genes with under 25 391 
BarSeq reads in the phage samples had their fitness values set to 0 for visualization purposes. 392 
(B) Schematic overview for OmpC regulation observed against phage S16. Two component 393 
system EnvZ-OmpR positively regulates expression of OmpC. If EnvZ or OmpR are disrupted, 394 
lower levels of OmpC are expressed. (C) Schematic overview for FepA, a critical host-395 
requirement for phage Aji_GE_EIP16. FepA mediates iron scavenging through import of Fe-396 
enterobactin and is indirectly regulated by internal iron levels. (D) Schematic overview for flagellar 397 
regulation and activity observed against phage Chi. The type I flagellar complex is assembled 398 
from proteins expressed from the multiple flg, fli, flh, and mot operons. Disruption of positive 399 
flagellar biosynthesis regulators flhD, flhC, and fliA hinders Chi infection, while disruption of 400 
negative flagellar biosynthesis regulators, fliT and flgM do not. Phase II flagellar genes fljAB do 401 
not appear to important for Chi infection. Other motility promoting genes such as cheZ are 402 
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important for Chi infection as well. Input data for Figure S16A is found in Dataset S4 and can be 403 
recreated using Supplementary Code - Supplemental_Figure_S16A. 404 

405 
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 406 
Figure S17. Aji_GE_EIP16 Followups 407 
A. Overview of FepA-TonB complex in S. Typhimurium LT2. 408 
B. Plaque assays for phage Aji_GE_EIP16 against putative-receptor Salmonella mutants. 409 
Genotypes for these strains are described. Three biological replicates from unique days are 410 
shown.  411 
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 412 
Figure S18. Chi Followups 413 
A. Overview of Flagellar complex in S. Typhimurium LT2. 414 
B. Plaque assays for phage Chi against wildtype and Salmonella cheZ mutant. Genotypes for 415 
these strains are described. Three biological replicates from unique days are shown. 416 
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 417 
Figure S19. Aji_GE_EIP16 Followups for Cross-Resistance Mutants. 418 
Plaque assays for phage Aji_GE_EIP16 against mutants identified in phage cross-resistance. In 419 
all panels, genotypes for the strains are described. Three biological replicates from unique days 420 
are shown. 421 
A. Aji_GE_EIP16 against wildtype and Salmonella rpoS mutant.  422 
B. Aji_GE_EIP16 plated against single deletions of cross-resistant genes. 423 
C. Aji_GE_EIP16 plated against double deletions of cross-resistant genes and rpoS. 424 
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D. Aji_GE_EIP16 plated against rpoN  and rpoN, rpoS mutants supplemented with casamino 425 
acids or glutamine.  426 
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 427 
Figure S20. FelixO1 Followups for Cross-Resistance Mutants 428 
Plaque assays for phage FelixO1 against mutants identified in phage cross-resistance. In all 429 
panels, genotypes for the strains are described. Three biological replicates from unique days are 430 
shown. 431 
A. FelixO1 against wildtype and Salmonella rpoS mutant.  432 
B. FelixO1 plated against single deletions of cross-resistant genes. 433 
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C. FelixO1 plated against double deletions of cross-resistant genes and rpoS. 434 
D. FelixO1 plated against rpoN  and rpoN, rpoS mutants supplemented with casamino acids or 435 
glutamine.  436 
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Table S1. Overview of the S.Typhimurium MS1868 RB-TnSeq Library1 437 
Barcode-Level Statistics 

Total Number of Barcodes 66,996 

Barcodes Associated with a Unique Gene 55,675 

Barcodes Analyzed2 49,655 

Mean Barcodes per Gene-Used 14.8 

Median Barcodes per Gene-Used 12.0 

Gene-Level Statistics 

Genes in MS18683 4610 

Genes Mutated 3759 

Genes Mutated - Primary Chromosome 3670 

Genes Mutated - PSLT Plasmid 89 

Genes Without Mutants 851 

Known Genes Without Unique Mapping4 23 

Likely Essential Genes5 434 

Likely Nonessential Genes4 380 

MS1868-Specific Genes Without Mutants4 17 
  438 

                                                
1
 The gene-level data for these summary statistics can be found in Dataset S1 and created by Supplementary Code - 

Supplemental_Dataset_S1_Table_S1. 
2
 Barcodes analyzed are barcodes uniquely associated with a gene annotation located and are mapped between the 5-

95% of the gene annotation.  
3
 S. Typhimurium MS1868 is an S. Typhimurium LT2-derived strain, so S. Typhimurium LT2 was used as a reference, 

exempting the 45 genes from Fels2 prophage (cured from S. Typhimurium  MS1868). The following Refseq accessions 
were used to describe gene annotations: NC_003197.2, NC_003277.2. 
4
 Genes STM2621-STM2634 from Gifsy1 prophage are perfectly duplicated in STM1007-STM1019 from Gifsy2 in LT2-

derived strains. Thus, any barcodes mapped to these regions could not be uniquely mapped and analyzed. 
5
 Comparison made to the transposon-mutagenesis derived S. Typhimurium 14028 single gene collection described in 

Porwollik et al., 2014 (37). Likely essential genes were defined as genes neither mutated in the MS1868 library nor in the 
14028 library. MS1868-Specific Genes Without Mutants are genes unique to strain MS1868 that are not present in strain 
14028.  
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Table S2. Known and Unique hits per phage per screen 439 
Summary of known and new hits per phage per screen. Total host factors reported here are the 440 
total number of genes that meet the thresholds reported in S5 Dataset following manual curation. 441 
For details concerning how manual curation was performed, see Materials and Methods. 442 
S. Typhimurium MS1868 RB-TnSeq screen: Total hits 283 

Phage 
Total host 
factors Unique host factors Previously Reported 

Aji_GE_EIP16 34 34 N/A 

Br60 NA NA NA 

Chi 98 90 8 

FelixO1 73 61 12 

Ffm NA NA NA 

P22 20 6 14 

Reaper_GE_8C2 16 16 N/A 

S16 7 4 3 

Savina_GE_6H2 15 15 N/A 

Shishito_GE_6F2 NA NA N/A 

SP6 20 20 0 

 

E. coli K-12 BW25113 RB-TnSeq screen: Total hits 18 

Phages 
Total host 
factors Newly Reported Previously Reported 

Br60  1 1 0 

Ffm 10 3 7 

Shishito_GE_6F2 7 7 N/A 
  443 
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Table S3. Primers used in this study. 444 
Primer 
Number Primer Name Purpose Sequence 

oBA1007 oBA1007_1100R 16S verification primers GGGTTGCGCTCGTTG 

oBA1008 oBA1008_337F 16S verification primers GACTCCTACGGGAGGCWGCAG 

oBA757 
oBA757_GFF276_
KanR_KO_F 

Recombineering template 
∆trkH::kanR 

GTTAGCGATTGAAGAATAATCCCCACCT
CATTTTTAAGAATAAAGGAAGCGGCAG
AGATGCTGATCCTTCAACTCAGCAAAA
GTTCGATT 

oBA758 
oBA758_GFF276_
KanR_KO_R 

Recombineering template 
∆trkH::kanR 

CAATTTCGCGCGTTTGTCCGTCCCGGG
TAGAGAAAAGAATCAATGTTTTCACGTG
TTACTCCATTAGAGTCCCGTCAAGTCAG
CGTAATG 

oBA769 
oBA769_GFF2689
_KanR_KO_F 

Recombineering template 
∆sapB::kanR 

AATGCGTCTTTTGCCGGCGTCTCCCGC
GAAAAACACGAAGAGGTGAAAAAACCA
TGATTACTGATCCTTCAACTCAGCAAAA
GTTCGATT 

oBA770 
oBA770_GFF2689
_KanR_KO_R 

Recombineering template 
∆sapB::kanR 

ACGCCAGGCAGTGCGCAGGGTGCCTG
GCGGGCGCTTTTCGCTGTATACGCTAT
CGTAAGGCATACCGAGTCCCGTCAAGT
CAGCGTAATG 

oBA771 
oBA771_GFF2946
_KanR_KO_F 

Recombineering template 
∆rpoN::kanR 

CAGACTCTGATAGGGTAGAGGGCTATG
CTGCTCTAGCGGGAGAAAACGACTCTG
AATATGCTGATCCTTCAACTCAGCAAAA
GTTCGATT 

oBA772 
oBA772_GFF2946
_KanR_KO_R 

Recombineering template 
∆rpoN::kanR 

TCAGTAATTTCGACATTATGTCCGGTGA
TATTGAGCTGCATAGTGTCTTCCTTATC
GGTTGGGTCAGAGTCCCGTCAAGTCAG
CGTAATG 

oBA775 
oBA775_GFF3528
_KanR_KO_F 

Recombineering template 
∆himA::kanR 

CCAAATGTGTAGAGGCATTAAAAGAGC
GATTCCAGGCATCATTGAGGGATTGAA
CCTATGCTGATCCTTCAACTCAGCAAAA
GTTCGATT 

oBA776 
oBA776_GFF3528
_KanR_KO_R 

Recombineering template 
∆himA::kanR 

TACTTTCGGGATGGCAGCGTATCTGCC
GCAATACACCCTGATGGATGTTATGCC
TGGATCTGATTAGAGTCCCGTCAAGTC
AGCGTAATG 

oBA964 
oBA964_GFF122_
aceE_Kan_KO_R 

Recombineering template 
∆aceE::kanR 

TCAACTTCATCTGTCCCGATGTCCGGTA
CTTTGATTTCGATAGCCATTATTCTTTTA
CCTCTTAGAGTCCCGTCAAGTCAGCGT
AATGCT 
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oBA965 
oBA965_GFF122_
aceE_Kan_KO_F 

Recombineering template 
∆aceE::kanR 

GGGACAGGTTCCAGATAACTCAACGTA
TTAGATAGATAAGGAATACCCCCATGCT
GATCCTTCAACTCAGCAAAAGTTCGATT
TATTCAA 

oBA968 
oBA968_GFF2736
_tonB_Kan_KO_R 

Recombineering template 
∆tonB::kanR 

AAGTATACCCGCTTACGCCGCCAGCAG
GTGATGGTATATTCCTGGCTGGCGGCG
CCAGAGATTAGAGTCCCGTCAAGTCAG
CGTAATGCT 

oBA969 
oBA969_GFF2736
_tonB_Kan_KO_F 

Recombineering template 
∆tonB::kanR 

TGCATTTAAAATTCAGCTCTGGTTTTTC
AACTGAAACGATTATGACTTCAATGCTG
ATCCTTCAACTCAGCAAAAGTTCGATTT
ATTCAA 

oBA970 
oBA970_GFF4489
_fepA_Kan_KO_R 

Recombineering template 
∆fepA::kanR 

AATGAGATGTCAGCATCGTTTTTGCCAA
TTCCCTCCCCGAATGAGGGAGGGAAG
GTTGCCATCAGAGTCCCGTCAAGTCAG
CGTAATGCT 

oBA971 
oBA971_GFF4489
_fepA_Kan_KO_F 

Recombineering template 
∆fepA::kanR 

TTGACGGGCGCTTTGGCTTATGTGGCT
AAAGAAAAGCAGGATATACAATGAACC
TGATCCTTCAACTCAGCAAAAGTTCGAT
TTATTCAA 

oBA972 
oBA972_GFF4489
_rpoS_Kan_KO_R 

Recombineering template 
∆rpoS::kanR 

CAGAAGACAAACGGTAAAAAAAAGGCC
AGTCGACAGACTGGCCTTTTTTTGACAA
GGGTACTTAGAGTCCCGTCAAGTCAGC
GTAATGCT 

oBA973 
oBA973_GFF4489
_rpoS_Kan_KO_F 

Recombineering template 
∆rpoS::kanR 

AGGCTTTGACTTGCTAGTTCCGTCAAG
GGATCACGGGTAGGAGCCACCTTTTGC
TGATCCTTCAACTCAGCAAAAGTTCGAT
TTATTCAA 

oBA978 
oBA978_GFF3669
_ihfB_Kan_KO_R 

Recombineering template 
∆himD::kanR 

CGTATAAATGAAAAAAGCACCCTGACG
GTGCTTTTTTCGGGTTCAAGTTTTGCGT
TAAAACTTAGAGTCCCGTCAAGTCAGC
GTAATGCT 

oBA979 
oBA979_GFF3669
_ihfB_Kan_KO_F 

Recombineering template 
∆himD::kanR 

ATCAATCTCACGGCTGCAGCCAATTTG
CCTTTAAGGAACCGGAGGAATCATGCT
GATCCTTCAACTCAGCAAAAGTTCGATT
TATTCAAC 

oBA1030 

oBA1030_GFF448
9_rpoS_ampR_KO
_F 

Recombineering template 
∆rpoS::ampR 

ACTTGCTAGTTCCGTCAAGGGATCACG
GGTAGGAGCCACCTTTTGATAACCCTG
ATAAATGCTTCAATAATATTGAAAAAGG
AAGAGTAT 

oBA1031 

oBA1031_GFF448
9_rpoS_ampR_KO
_R 

Recombineering template 
∆rpoS::ampR 

AGACAAACGGTAAAAAAAAGGCCAGTC
GACAGACTGGCCTTTTTTTGACAAGGG
TACTTATTACCAATGCTTAATCAGTGAG
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GCACCTAT 

oBA1073 

oBA1073_STM223
2_oafA_KanR_KO_
F 

Recombineering template 
∆oafA::kanR 

ATCCATTATCTTAATTTCGTCTTGTGTG
GCACCTTGGAATTATAGGTAAAAAATGC
TGATCCTTCAACTCAGCAAAAGTTCGAT
TTATTC 

oBA1074 

oBA1074_STM223
2_oafA_KanR_KO_
R 

Recombineering template 
∆oafA::kanR 

ATAAAATAATTTGCATTATTGTTGTAGTT
TTATAAAATAAAAAGAGGGGCAAGCCC
CTCTGTTTAGAGTCCCGTCAAGTCAGC
GTAATGC 

oBA779 
oBA779_GFF276_
Nterm_check_F 

Verification primers: trkH 
locus 

GCCATTAACCGAATATACTTTGCAGTGT
GAG 

oBA1192 
oBA1192_trkH_DS
_R 

Verification primers: trkH 
locus GCGCCAATCACTACGCGATCATAGC 

oBA785 
oBA785_2689_Nter
m_check_F 

Verification primers: sapB 
locus GGAGAAAGAGCTGCCGATACTGCC 

oBA1193 
oBA1193_sapB_D
S_R 

Verification primers: sapB 
locus CAGACCGGCGCATCCATACAGAC 

oBA786 
oBA786_2946_Nter
m_check_F 

Verification primers: rpoN 
locus GAACGCGCCTATATCGTGAGCCA 

oBA1194 
oBA1194_rpoN_DS
_R 

Verification primers: rpoN 
locus 

CTGTTCAAGTTTGGCGAATTTTGTCGTC
AC 

oBA788 
oBA788_3528_Nter
m_check_F 

Verification primers: ihfA 
locus GCGGAGGGTTATAAGAGCCTCGC 

oBA1195 
oBA1195_ihfA_DS
_R 

Verification primers: ihfA 
locus 

CGGGCAAAAGTCAGCATGTTATCCATT
C 

oBA985 
oBA985_GFF122_
aceE_UP_F 

Verification primers: aceE 
locus 

GTTTATCGAAGAGATTATGCTGGACAG
AAGCC 

oBA986 
oBA986_GFF122_
aceE_DN_R 

Verification primers: aceE 
locus GGACTTCCATAGAGGCTTTGTCGCC 

oBA989 
oBA989_GFF2736
_tonB_UP_F 

Verification primers: tonB 
locus GCGAGTTGGCATTGTCCTGAGCG 

oBA990 
oBA990_GFF2736
_tonB_DN_R 

Verification primers: tonB 
locus CGATCCGGACGGTAAACCTCGC 

oBA991 
oBA991_GFF4489
_fepA_UP_F 

Verification primers: fepA 
locus 

CCACCAAAAAGTGACCCGATAATTTCC
GTC 

oBA992 
oBA992_GFF4489
_fepA_DN_R 

Verification primers: fepA 
locus GCAGGTCGTGTTCGCGAAAGCT 

oBA993 oBA993_GFF4788 Verification primers: rpoS GGGCAAAAAATCGCTACTATGGGTAGC
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_rpoS_UP_F locus AC 

oBA994 
oBA994_GFF4788
_rpoS_DN_R 

Verification primers: rpoS 
locus CGCGAACACTATCCACAAGCGTTTC 

oBA999 
oBA999_GFF3669
_ihfB_UP_F 

Verification primers: ihfB 
locus GCAATGGCTGAAGCATTCAAAGCAGC 

oBA1000 
oBA1000_GFF366
9_ihfB_DN_R 

Verification primers: ihfB 
locus 

GACCGTCGTTATCTTCATAGACACCTCC
C 

oBA1095 
oBA1095_STM223
2_oafA_check_F 

Verification primers: oafA 
locus GTCGTCGCGTGGCGAAACG 

oBA1096 
oBA1096_STM223
2_oafA_check_R 

Verification primers: oafA 
locus GGCGACGAACTGGCGCAGTAC 

  445 
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Table S4. Plasmids used in this study. 446 

Plasmid Selection Source 

pSIM5 CmR Gift from Donald Court 

  447 
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Table S5. Strains used in this study. 448 
Strain 
Number Genotype Source Notes 

BA948 
Salmonella enterica serovar 
Typhimurium MS1868 Richard Calendar 

S. Typhimurium LT2 
(leuA414(Am) Fels2- hsdSB(r-
m+) (36) 

BA1171 Escherichia coli BW25113 E. coli Genetic Stock Center  

BA1150 
S. Typhimurium MS1868 + 
pSIM5 This Study  

BA1124 
S. Typhimurium MS1868, 
∆trkH::kanR This Study  

BA1136 
S. Typhimurium MS1868, 
∆sapB::kanR This Study  

BA1139 
S. Typhimurium MS1868, 
∆rpoN::kanR This Study  

BA1142 
S. Typhimurium MS1868, 
∆himA::kanR This Study  

BA1366 
S. Typhimurium MS1868, 
∆tonB::kanR This Study  

BA1368 
S. Typhimurium MS1868, 
∆fepA::kanR This Study  

BA1372 
S. Typhimurium MS1868, 
∆himD::kanR This Study  

BA1404 
S. Typhimurium MS1868, 
∆rpoS::kanR This Study  

BA1460 
S. Typhimurium MS1868, 
∆oafA::kanR This Study  

BA1417 
S. Typhimurium MS1868, 
∆rpoS::ampR This Study  

BA1429 
S. Typhimurium MS1868, 
∆trkH::kanR, ∆rpoS::ampR This Study  

BA1633 
S. Typhimurium MS1868, 
∆sapB::kanR, ∆rpoS::ampR This Study  

BA1635 
S. Typhimurium MS1868, 
∆rpoN::kanR, ∆rpoS::ampR This Study  

BA1232 SGSC1412 - S. Typhimurium Kenneth Sanderson,  

https://paperpile.com/c/Zmtzdt/Ew1IZ
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LT2 wt Salmonella Genetic Stock 
Center 

BA1234 SGSC68 - SL428 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center 

rfc-458, semi-rough (Ra with 1 
side chain unit) 

BA1236 SGSC163 - SL1306 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center galE503, Rc 

BA1238 SGSC225 - TSL3770 (a) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfa+, smooth 

BA1240 SGSC227 - SL3748 (a) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaI432, Rb3 

BA1242 SGSC228 - SL3749 (a) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaL446, Ra 

BA1244 SGSC229 - SL3750 (a) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaJ417, Rb2 

BA1246 SGSC230 - SL3789 (a) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaF511, Rd2 

BA1248 SGSC231 - SL3769 (a) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaG471, Rd1 

BA1250 SGSC258 - SL1102 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaE543, Re 

BA1252 SGSC356 - SL4807 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center 

rfaB707, mixture of Rc + 
smooth 

BA1254 SGSC358 - SL3600 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaD657, Re 

BA1256 SGSC389 - SL733 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaK953, Rb1 

BA1258 SA1377 (b) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfaC630, Re 
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BA1260 SA1627(his-642) 

Kenneth Sanderson, 
Salmonella Genetic Stock 
Center rfb-his deletion, Ra 

  449 
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Dataset S1 (separate file). Gene-level statistics for genes within the MS1868 RB-TnSeq Library. 450 
Dataset S2 (separate file). Overview of RB-TnSeq Experiments. 451 
Dataset S3 (separate file). Raw RB-TnSeq Data. 452 
Dataset S4 (separate file). High Fitness RB-TnSeq Data. 453 
Dataset S5 (separate file). RNA-Seq StringTie Data. 454 
Dataset S6 (separate file). RNA-Seq DEseq2 Data. 455 
Dataset S7 (separate file). Genome Sequences for Newly Isolated Phages.   456 
Dataset S8 (separate file). Gene-level variation observed amongst SARA isolates.   457 
Dataset S9 (separate file). Prophage-level variation observed amongst SARA isolates.   458 
  459 
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