Characterization of the in vitro gene response of chicken cells
to Salmonella Enteritidis
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Introduction and objectives Materials and methods

Salmonella Enteritidis (SE) is one of the most frequently reported causative Chicken embryo fibroblast (CEF) cells were used to measure the /n vitro invasiveness
agent of human gastroenteritis, originating mainly from poultry. Pathogenesis of wild type strains SE 147, SE 11 and non-motile (virulence defective) mutants of SE
of SE infection in poultry is well-elucidated, but the complexity of the host  11: SE 2102 (AfliD) and SE A155 (AfliD, virulence plasmid-free) (Table 1).

cell response, and its relation to differring pathogenic potential of various The gene expression profile of CEF cells was deftermined by Agilent custom 8x15K
strains is much less understood microarray to model gene response of young chickens to Salmonella infection, with

emphasis to those related to the immune response.

(ro provide a genome-wide comparative characterization of the geng Significant gene expression changes with fold change 23 (in total of 31 genes) were
expression profiles of chicken embryo fibroblast (CEF) cells as a
response to infection with wild strains and virulence-defective
\mutants of Salmonella Enteritidis. )

verified by real-time PCR.

Functional analysis and verification of Sa/monella-induced in vitro
gene expression changes

Functional clustering of overlapping genes within groups infected by the

wild strains (Fig. 1B) resulted in five large functional groups as listed in
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Table 1. Experimental setup and invasiveness of S. Enteritidis wild i
. SALL4 Response to pathogens and - IL1B, IL6, IL8LI1, IL8L2, IL12B, CSF3, CCL3,
strains (wt) and mutants for CEF) cells HOXA1 other stimuli CCL17, CCL20, TLR7, IL23R, IRF7, ELF3, LCT
ZCCHC?2 : | |
. EBF1 MTLELCE CF (s . IL1B, IL6, IL12B, TLR7, NKFBIA, NKFBIZ
Salmonella strains and mutants ELF3 response
CYPZQ; - informaion ‘IL1B, Iléé, TLR7,'E NKFBIA, NKFBIZ, IRFI,
. . HOXA1, EBF1, CITED4, DCAF6, DAZL, TRIP12
SE 147 SE11 > SE2102 > SE Al155 BRPF3 ARSI sALL4, CYPTAL K123, ENO2, BRPF3 |
logio CFU/ml : , DAZL ' LILIB, IL6 ILjI L17, NKFBIA, RGS7,
wt wt AfliD AfliD, plasm- GRM7 Ce"”"‘";;‘;;’;?:;“" and NPFERE, F2D2, EAMT, RASDD, SOGST, TEPD.
TLR7 CYGB, SH3BP4, ZCCHC2
Inoculation 6.54 6.72 6.52 6.69 socst ! |
RASD2 Cell growth and death - 6052, SH3BP4, BIRC2
CITED4
Co-incubation (2 hrs) 7.52 7.39 7.52 7.51 g | |
CEF lysate 4.48 3.99 153 1.25 Fig. 2. Fold changes and rough functional clustering of annotated genes highly
] expressed as a response to both wild strains of Salmonella Enteritidis
= l
* signif.

In general, the most invasive wild strains were the prime inducers for most
tested genes, however the cell cycle gene 6052 (60/G1 switch) and the

metabolism gene ENO2 (enolase) were highly induced by the mutant strains
Quantifiation of the gene expression changes derived by the only (Fig 3)9 ( ) anty Y

microarray analysis of CEF cells

(em

. . . mSE 147 (wt) mSE11(wt) mSE 2102 (AfliD) SE A155 (AfIiD, plasm-)
The comparison of infected and non-infected (NI) groups resulted 314
G0S2 GO/G1switch 2 —

significant misregulations induced by the wild strain SE 147, while only 135 ENo2 enolse 2 gamr,neurona)

CSF3 colony stimulating factor 3 (granulocyte)

IL1B interleukin 1, beta

genes were up- or down-regulated as a sult to SE11 infection (Fig. 1A). T ek ittt o iy

ccL20 chemokine (C-C motif) ligand 20 IL12B  factor 2, cytotoxic lymphocyte maturation
factor 2, p40)

IRF1 interferon regulatory factor 1

IL6 interleukin 6 (interferon, beta 2)

nuclear factor of kappa light polypeptide gene i .
enhancer in B-cells inhibitor, zeta —— NKEBIA nuclear factor of kappa light polypeptide gene
K123 K123 protein enhancer in B-cells inhibitor, alpha

TNIP2  TNFAIP3 interacting protein 2

| NFKkBIZ

However, infection with virulence-defective mutants (AfliD and/or plasm-)
did not cause any significant change in host gene expression.
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IRF7 interferon regulatory factor 7
CYGB cytoglobin

| M23R interleukin 23 receptor

CCL17 chemokine (C-C motif) ligand 17
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There were 100 genes overlapped in the host response significantly induced
by the two wild strains SE 147 and SE 11 (Fig 1B)
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control (A) and those showing overlapping or strain-related expression (B) Qodula‘l'or' of the chicken response to Salmonella infection. Y
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