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Gene content analysis

Presence of prophages from the sequenced strains was screened using PHAST (1).
Antimicrobial resistance genes were identified using ResFinder (2). The number of
coding sequences in the genomes was predicted based on RAST. One hundred and
fifty known virulence determinants including Salmonella pathogenicity islands (SPIs),
virulence gene encoding prophages/plasmids and fimbrial clusters were screened
against each strain using BLASTn to determine their presence or absence(3). Unique
genes were identified using progressiveMauve as they were not able to be aligned to
LT2. To determine the function of the unique genes, contigs were searched against the
GenBank non-redundant nucleotide database by using BLASTn (4). To determine the
presence of pSLT from the 21 strains sequenced, reads and contigs were mapped onto
the pSLT sequence in LT2 (NC_003277). Multiple plasmid comparisons were

visualized using BRIG (version 0.95) (5).

Genome content variation among the 21 SARA strains

The 21 SARA strains exhibited differences in prophages, plasmids, and antibiotic
resistance genes profiles. In total, 14 prophages or prophage remnants, including
Fels-1, Fels-2, Gifsy-1, Gifsy-2, Gifsy-3, ST104, P22, ST64B, ST64T, PVP-SE1
Felix O1 (previously 2/2), RE-2010 P2, a SE-OLF-10058(3)-like phage, sopE2 and

sspH2, were identified among the 21 S. Typhimurium genomes (Figure S4, Table S7).



The Gifsy-3 phage remnant in SARAG6 contained only first half of the 50,884 bp
Gifsy-3 sequence. SARA19 contained a prophage with 85% DNA similarity with
SE-OLF-10058 (3), which was first found in S. Enteritidis very recently (6). The
SARAI19 prophage consisted of 44 genes with five unique genes when compared with

SE-OLF-10058 (3) (Table S8).

Fifteen S. Typhimurium strains carried the 90-kb virulence plasmid, pSLT (Table S7).
Interestingly, SARA3, SARAL7 and SARA18 which were all from the same lineage
did not possess this plasmid (Figure S4). Moreover, SARA7 and SARAS contained a
93 Kb F-plasmid with 90% DNA sequence similarity to Escherichia coli F-plasmid
pEC_L8. This plasmid is a fusion of two replicons of type FIl and FIA and may share
the same ancestor with another E. coli F-plasmid R1 (7). In addition, SARA9 and
SARAI10 contained a 95 Kb plasmid with 90% and 91% DNA sequence similarities,
to the S. Heidelberg plasmid pCFSAN002069 01 and S. Heidelberg plasmid
pSH1148 107, respectively (Figure S5). We therefore named them plasmid
PSARAO-2 (94 Kb) and pSARA10-2 (95 Kb). SARA17 had a plasmid (70 Kb) with
80% DNA similarity with pSTM2, which was first reported in an DT135 outbreak (8).
Some small plasmids (< 10Kb) were also found in the genomes (Table S7). To
investigate virulence profiles of the 21 SARA strains, 150 known virulence genes
from Salmonella were screened by BLASTnN searches (3). The difference in virulence

profiles was mainly determined by virulence genes carried by prophages (Table S9,



Figure S6). The presence or absence of rck and spvC, located on the pSLT, was

consistent with the presence or absence of the plasmid among the strains.

Antibiotic resistance genes were found in SARA7, SARA9 and SARA10 (Table S10).
aadAl (encoding aryloxyalkanoate dioxygenase for streptomycin resistance) and sull
(sulphonamide resistance) were found in pSARA9-2 and pSARA10-2. Additionally
SARAQ9 harboured dfrAl (associated with resistance to trimethoprim) on its plasmid
pPSARA9-2 and tetA (resistance to tetracyclines) on its chromosome. tetA was also
found in SARAY on its chromosome. The acquisition of these antibiotic resistance
genes may be due to the extensive use of antibiotics in livestock since 1950s. Earlier
studies in the 1980's found that the use of antibiotics in livestock increased by 5-fold
in the U.S. between the 1950's and the 1980's (9) and subsequent studies found that
antibiotic resistance of Salmonella infections in humans was likely to have been

acquired from food animals (10).
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