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Abstract Salmonella enterica is divided into four subspe-
cies containing a large number of different serovars, several
of which are important zoonotic pathogens and some show
a high degree of host specificity or host preference. We
that are

publicly ava (22 complete an raft genome

sequences). Of these,

along with two

scherichia coli stramns (K- 12 substr., 0B and the avian
pathogenic E. coli (APEC Ol) strain). All genomes
were subjected to standardized gene finding, and the core
and pan-genome of Salmonella were estimated to be
around 2,800 and 10,000 gene families, respectively. The
constructed pan-genomic dendrograms suggest that gene

content is often, but not uniformly correlated to serotype.
Any given Salmonella strain has a large stable core, whilst
there is an abundance of accessory genes, including the
Salmonella pathogenicity islands (SPIs), transposable
elements, phages, and plasmid DNA,

ut also encompass phage insertion sites and
transposable elements. The islands were typically well
conserved in several, but not all, isolates—a difference
which may have implications in, e.g., host specificity.
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Salmonella enterica

e 2 species: S. enterica and S. bongori
S. enterica: subspecies - serovars

* Intracellular pathogen
—Typhoid fever

—Foodborne illness

e Virulence and host specificity:

Salmonella pathogenicity islands
(SPI’s)
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16s rRNA relating enteric species

002

W. glossinidia
— Y. pestis Angola

P. mirabilis HI4320

868
[ ———X. bovienii $$-2004
d P. asymbiotica

E ketaluri 93-146

D. dadanii Ech$86
—— & proteamaculans 568
‘ 501

P. atrosepticum SCRITON3

— K. prewmoniae 342

e E. 5p 638

E. amylovora ATCC_49946

C. sakazakil ATCC_BAA-894

ol

Lo S bovigori str NCTC 12419

-eS. emterica subsp, enterica serovar Typhimurium str, LT2

C. koseri ATCC_BAA-895

- S boydii CDC_3083-94

FE. coli str. K-12 substr. MG1655

S. glossinidius str, 'morsitans’

C Hamiltonella defersa SAT Acyrthosiphon pisum

B, aphidicola str. SA Acyrthosiphon pisum
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16s rRNA relating Salmonella

e S.enterica

e Other subsp.

e E.coli

serotypes

648

o E. coli str X-12 substr DH108

o 5. bongori str NCTC_12419
- o 5. arizonae str RSK2980

o 5. Paratyphi A str AKU_12601
41 o S, Paratyphi A str ATCC_9150

462

,’r‘

S. Kentucky str CVM29188
¢ S. Gallinarum str 287/91
o S, Enteritidis str P125109

- 4.5 Dublin str CT_02021853

o S. Agona str SL483
les. Typhimurium str D23580
o S, Typhimurium strLT2
o o S. Typhimurium str 140285
S. Hadar str RI_05P066
® S. Typhimurium str SL1344 NCTC13347
S Hadar str 18 BelaNagy
— o S, Heidelberg str SL476
o S. Typhimurium str DT104 NCTC13348
ot e S Paratyphi B str SPB7
. S Virchow str SL491

o 44 Newport str SL254
¢ # 5. Saintpaul str SARA23
4 » S. Choleraesuis str SC-B67
o S. Paratyphi C str RKS4594
"L o 5. Schwarzengrund str CVM19633
o 5. Javiana str GA_MMO04042433

‘-

v oSTyphl strCT18
oS, Typhi str Ty2
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Pan & Core genome

== New Gene Families
== Core Genome
= Pan Genome
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Flowerplot

S. Paratyphi B

S. Heidelberg
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Salmonella enterica
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Blast atlas

£ coll APEC 01 K1 M7 S. Paratyphi C str RKS4594
~ufl .
£ coll K12 DM108 S, Choleraesuis str SC-B67
- ] - @
S. bongori str NCTC 12419 S. Saintpaud str SARA29
- ] - ]
S arlzonae str RSK2980 S, Saintpaud str SARA23
o = ]
S Javiana str GA_MMO0404243 5 Schwarzengrund str SL480
- T—— ]
S Typhi str Ty2 S, Schwarzengrund str CVM 19633
- T -]
S_Typh;g[a]a swmium
- = ]
S Gallinarum str 287/91 S. Heidelberg str SLAT6
| = ]
S. Enteritidis str P125109 S, Paratyphi B str SPB7
; “2A ' - —
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' imuri Rt - SPt- S. Dublin str CT_02021853 5. Agona str SL483
S.Typhimurium str. D23580  * W) n str CT_
4479,106bp "+ S. Weltevreden str HI_NOS-53; S 451124 str CWM23701

“ Human adapted r

&

S. Paratyphi A str ATCC_9150 S. Typhimurium str D23

e =
S. Paratyphi A str AXU_12601 S. Typhimurium str SL1344
| ee— - o
S str SL3V7 S. Typhimurium str DT104
Newport -
S. Newport str SL254 S. Typhimurium str 140285
n = ]
S. Kentucky str CYM29188 S. Typhimurium str LT2
" =
Annotations:
S. Kentucky str CDC_191 = — CDS + RNA
e DS« wen tRNA
S. Hadr str RI_O5P066 Intrinsic Curvature
L (=8 o
S. Hadr str 18 BelaNagy Stacking Energy
L = ]
S. Tennessee str CDC07-0191 Position Preference
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S. Viechow str SL491
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Blast atlas
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S. Typhi str. Ty2
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E. coli APEC 01 K1 H7

E. coll K12 DH108

S. bongori str NCTC 12419

S. arizonae str RSK2960

S. Javiana str GA_MMO404243

S. Typhi str Ty2

S. Typhistr CT18

S. Gallinarum str 287/91

S, Emteriticlis str P125109

S. Dubdin str CT_02021853

S. Weltevreden str HI_NOS-53;
el

S. Paratyphi A str ATCC_9150

S. Kentucky str CVM29188
S. Kentucky str COC_191
S. Hadlar str R1_O5P066

S. Hadlar str 18 BelaNagy

S. Tennessee str CDCO7-0191

S. Viechow str SL49)
]

S. Paratyphi C str RKS4594
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Pan-genome family tree

o r
L

S. anzonae str RSK2980
1 str NCTC 1241

# S Paratyphi B str SPB7
# S. Virchow str SL491

l.‘

Tree construction:
Weighting gene families higher

“c0 S. Hadar str 18_BelaNagy

" S. Hadar str RI_05P066
) S Newport str SL254
S. Newport str SL317
S. Typhimurium str SL1344 NCTC13347
S. Typhimurium str LT2
S. Typhimunum str 14028S
S Typhimunum str D23580
S. Typhimurium str DT104 NCTC13348

the more genomes they are
presentin

2 ® S Saintpaul str SARA23
ety S 4 [5),12:1 str CVM23701

S. Heidelberg str SL486
%0 ——0 S Choloraosu-s str SC-867

L)
g 0 I |
80 o

" S Dubiin str CT 02021853
4 S. Enteritidis str P125109

S. Galllnarum str 287/91

. y 5
S Kontudty serDC 191
S. Tennessee str COC07-0191

(7]

@ S Agona str SL483

@ S. Weltevreden str HI_N05-537

® S Saintpaul str SARA29
S. Schwarzengrund str SL480

;0 S. Schwarzengmd str CVM19633

| I |

0.15 010

Relative manhattan distance
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Pan-genome family tree

e S. Paratyphi A str AKU_12601
. Paratyphi A str ATC 1

& 5. Javiana sir § a
S. Saintpaul str SARA23
S. Heidelberg str SL486
S. Heidelberg str SL476

20 S. Hadar str 18_BelaNagy
S
S
S
S

Tree construction:
Weighting gene families
higher the fewer
genomes they are
presentin

o
2
*

. Hadar sir R1_05P066

. Gallinarum str 27!91
. Enteritidis str P125109
. Dublin str CT 02021853

. Paratyphi B s :

S. Typhimurium str 14028S

S. Typhimurium str LT2

S. Typhimurium str SL1344 NCTC13347
S

S

S

6

. Typhimurium str DT104 NCTC13348
. Typhimurium str D23580
. 4,[5),12:1 str CYM23701
S. Agona str SL483
S. Newport str SL254
0 r S. Kentucky str CVM29188
L S. Kentucky str CDC_191
-+ S. Tennessee str CDC07-0191
S. Newport str SL317
100 p ® S. Schwarzengrund str SL480
L ® S. Schwarzengrund str CVM19633
# S. Choleraeswuis str SC-B67
» S. Paratyphi C str RKS4554
® S. Weltevreden str HI_N05-537
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S. arizonae str RSK2980

| 1 I 1

0.18 010 0.05 0.00
Relatve manhatian dstance
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Concluding remarks

e Strains known for host specificity
group together with strains having
abroader range of hosts

e Relatively large core-genome and
small pan-genome

e High conservation of SPI’s

« Strain specific genome islands (e.g
SPI-7)

i
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Critics
e Qverview of the Salmonella pan-genome in general terms
* Better if higher quality sequenced genomes were used (fewer contigs)
* 16S rRNA tree made from SPI genes or other variable regions

* Presentation of BLAST atlas

* Broader representation of sub-species

* It would be nice with more future perspectives
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