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Staphylococcus aureus is responsible for a
wide range of infections in human and animals
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S. aureus infections induce serious clinical problems. Despite antimicrobial
therapy, there is a high percentage of relapse, leading to the chronicity
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INFLAMMATION
as a defense mechanism against infection and injury

Cause of Physiological Outcomes
Inflammation purpose
* Defense from _I?.NA damage
_ _ microbial e
* Microbial infection SRITEGE
infection . Expulsion of * Autoimmune
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. Tissue injury » Tissue repaire hpmeqsta&s
. Adaptation to * Fibrosis,
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cancer
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Innate Immune system instructs adaptive immune

responses
Extracellular —— @D
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Staphylococcus aureus, a facultative intracellular
pathogen
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Control MG-63 cells

MG-63 cells +
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Generation of CASP1-- MG-63 cells using the
CRISPR-Cas9 gene editing system

Western blot analysis
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S. aureus-induced release of IL-1B by infected
WT MG-63 cells and CASP1-MG-63 clone
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WT MG-63 cells and CASP17/-MG-63 clones express NLRP3 and form ASC specks
Only WT MG-63 cells produce IL-1B following the exposure S. aureus

!

Monitoring of IL-1B8 produced by both cell lines are used for the analysis
of inflammasomes activation
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S. aureus strain-dependent release of IL-18 by
Infected MG-63 cells
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Possible involvement of the Agr
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Phenol-soluble modulins peptides (PSMs)
define the virulence potential of S. aureus
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S. aureus PSM toxins are involved in stimulation of

IL-18 release by infected MG-63 cells
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Higher number of ASC specks in S. aureus infected

CASP1-MG-63 cells compared to WT MG-63 cells
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S. aureus clearance by osteoblast-like MG-63
cells depends on caspase-1

WT MG-63+SA113
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Internalization of S. aureus (2h) was
not impaired in CASP17-MG-63 cells

Higher number of intracellular S. aureus
was observed in CASP17~ MG-63 cells
compared to WT MG-63 cells 6h and 24h
post-infection

?:_;; [\\p/AN Please visit http://wwwé6.rennes.inra.fr/stlo_eng

= SCIENCE & IMPACT



Cytoplasmic localization of internalized S. aureus
6 h
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Most internalized bacteria are surrounded by phagosomal/lysosomal
membranes, some bacteria are scattered freely in the cytosol
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Development of an infection model to isolate solely cells

containing internalized S. aureus
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Immune system and signal transduction genes are among
the top highly induced DEGs

Amplification of signal from unattached kinetochores via a MAD2 inhibitory signal (Iv| ++ I
Activation of ATR in response to replication stress (vl |
Condensation of Prophase Chromosomes (Ivl I * .
Mitotic Prometaphase (Iv! *» I Reactome categories
D ition of CENPA-containi Plackaglng Oghelomege ataro {1y - ” T
eposition of new -containing nucleosomes at the centromere (Iv i
po 9 Meiotic recombination (Ivl A Cell Cycle Checkpoints
Senescence-Associated Secretory Phenotype (SASP) (Ivl I Cell Cycle Mitotic I
Oxidative Stress [nduced Senescence (Ivl ol . Cell Cycle
DNA Damage/Telomere Stress Induced Senescence (lvl i Chromosome Maintenance
T ot ll—iDA(‘Tst.deac?tylaie IhISthQS Iv _-:** Meiosis
ranscriptional regulation of granulopoiesis (Iv! —
: D_ IRAKS d-Eﬂc'enc;‘ég{cﬁzm v T Cellular responses to stress T ol responses
Vlf—rénledlated d? raddatlon of aﬂx ‘ E_((iS_S Ivl _*_".,, P == loexternal stimuli
eavage o e damage rnmidine (v i ifvil i izati
Recognition and association of DNA glycosylase with site %')lr?iaimng afn"_laffggtedpgyéimidine :vl _**:* Chromatin modifylng enzymes = CDhmT:"" urlgaln:a:m"
eavage of the damaged purine (v W ipti i iesi evelopmental Biology
Recognition and association of DNA glycosylase with site con?aining an a_f‘fec_ﬁed Burine Iv| I  * * Transcriptional regulation of granulopoiesis_|
Unwinding of DNA (lv +* Diseases of Immune System '
_Collagen chain trimerization (v i . . Disease
Degradation of the extracellular matrix (Iv ** Infectious disease
C2 methylates histones and DNA (v i " DNA Repair
ERCCS (CSB) and EHMT2 (Ga) positively regulate rRNA expression (iv Base Excision Repair —
- complex positively regulates i expression (I ; icati
%1' rp negatively reguIates FEH Q expression IVI Synthesis of DNA _ DNA Replication
oRC "egéilve y regu Hteﬁ Yy et E;SISaSE:gR o Collagen formation Extracellular malrix
Transcriptional regulation by small RNAs (vl Degradation of the extracellular matrix organization
RNA Polymerase | Promoter Opening (Ivl —
) ) RNA Polymerase | Promoter Escape (Iv Epigenetic regulation of gene expression
RUNX1 regulates )glenes involved in megakaryocyte differentiation and platelet function (Iv o
RUNX1 regulates transcription of genes involved in differentiation of HSCs (Iv! Gene Silencing by RNA Gene expression
Cell' surface interactions at the vascular wall (Iv

RNA Polymerase | Transcription (Transcription)
RNA Polymerase Il Transcription
Cell surface interactions at the vascular wall | Hemostasis
Adaptative Immune System
Cytokine signaling in immune system Immune system
Innate Immune System
Integration of energy metabolism
Metabolism of amino acids and derivatives Metabolism
Metabolism of lipids

Amyloid fiber formation
Post-translational protein modification
Neuronal system

Apoptosis Programmed Cell Death
Signaling by GPCR =]

Signaling by NOTCH

Signaling by Nuclear Receptors
Signaling by Receptor Tyrosine Kinases
Signaling by Rho GTPases

Signaling by WNT

Downstream TCR sm_g\aling
Activation of NF-kapEaB in B cells
Immunoregulatory interactions between a Lymphoid and a non-Lymphoid cell
R-Phagosome pathway
NIK-->noncanonical NF-kB signaling
Interleukin-4 and Interleukin-13 signaling
Interleukin-10 signaling
Interleukin-1 signaling
Inlerferonﬂamma signaling
TRAF6 mediated induction of NFKB and MAP kinases upon TLR7/8 or 9 activation
Toll Like Receptor 7/8 (TLR7/8) Cascade
Toll Like .Rec?tor (TLR5) Cascade
MyDBBtMAL(TIRAP_li cascade initiated on plasma membrane
. RIF(TICAM1)-mediated TLR4 signaling
TAK1 activates NFkB by phosphorylation and activation of IKKs complex
Toll Like Receptor TLR6:TLR2 Cascade
Toll Like Re.c_e?tur TLR1:TLR2 Cascade
o . .. MyDB88 cascade initiated on plasma membrane
Nucleotide-binding domain leucine rich repeat containing recsﬂ)ior S|gr:|_al|ng pathways
eutrophil degranulation
Dectin-1 mediated noncanonical NF-kB signaling
Antimicrobial peptides
Adrenalinenoradrenaline inhibits insulin secretion
Regulation of ornithine decarboxylase (ODC)
Arachidonic acid metabolism
. Amyloid fiber formation
Ub-specific processing proteases
Neuronal System
Caspase activation via Death Receptors in the presence of ligand
Chemokine receptors bind chemokines
G alpha (i) signalling events
Pre-NOTCH Transcription and Translation
Estrogen-dependent gene expression
. o MET activates PTK2 signalin
Activated PKN1 stimulates transcription of AR regulatedc_:‘grenes KLK2 and KLK:
Rho GTPases activate PKNs
Formation of the beta-catenin:TCF transactivating complex

Metabolism of proteins

Neuronal System

L]

S<<<<<<<<<<<<<<<<<<<<<<<<<<

=

=
EEANMEALALANAEALRANNALELOOWWOOOOIONELEDAENELALAIWARNOOMELRQWARERRWNEABROUOUOOIMENWARBRWAREOIAO

Signal Transduction

EEEENEEEE ENEEETEEEEEN SEETEET'EEEE
J

<<<<<<<<

-2

Enriched Reactome pathways in infected cells.

INRA

SCIENCE & IMPACT




Schematic model of the immune, metabolic and epigenetic
dysregulated signatures induced S. aureus infection
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CONCLUSIONS

Non-professional phagocytes induce an immune response against
S. aureus through inflammasomes activation and processing of IL-18

The outcome of the infection depends on the balance between the host
iIimmune response and the action of main S. aureus virulence factors,
such as PSMs, whose production differ among the S. aureus strains

The active caspase-1 prevents exacerbated intracellular replication of
S. aureus in non-professional phagocyte

Our findings suggest that pathogens, which inhibit caspase-1
activation, do so not only to govern the generation of inflammatory
cytokines but also to permit bacterial replication

Our results provide an atlas of deregulated host genes and biological
pathways and identify novel markers and potential candidates for
prophylactic and therapeutic approaches
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Involvement of caspase-1 in inflammasomes activation
and bacterial clearance in S. aureus-infected osteoblast-like

MG-63 cells
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