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A personal perspective:

How we bumped into exploring molecular aspects of sepsis?



The origins: Uropathogenic Escherichia coli infections

Trans-uretral infections in mice to determine the role of the CNF1 bacterial virulence factor
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The origins: Uropathogenic Escherichia coli infections

Bacteremia Model: tail vein injection in mice

Bacterial load in the blood

Patrick Munro
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What is controling bacterial clearance during bacteremia?



What is controling bacterial clearance during bacteremia?

This reminded us about Effector triggered immunity in drosophila



Effector-triggered immunity during drosophila systemic infection
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Effector-triggered immunity during drosophila systemic infection
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CNF1 toxin -triggered immunity is related to Effector triggered immunity

\ Antimicrobial peptides /

Bacterial clearance

Boyer et al, Immunity, 2011



Does effector-triggered immunity controling bacteremia in mice?



E. coli expressing CNF1 are cleared rapidly during bacteremia

ﬂacteremia Model: tail vein injection in mice
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E. coli expressing CNF1 triggers an increased systemic cytokine
response during bacteremia
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IL-1[3 signaling is essential for CNF1-triggered bacterial clearance
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IL-1[3 signaling is essential for CNF1-triggered bacterial clearance

/ IL-1R signaling is required for \ / \

bacterial clearance INFLAMMASOMES
8-
o 7 __ E. colj cNF1+
B 6- . * _ E. coli CNF1+ ¢
o | + KINERET
E s (Anakinra; IL-1Receptor antagonist) ﬁ Caj?f;e_
S 4
S 3
S 29
1-
N N (o q,b: e Pro- IL-13 => IL-1f

NN /

Diabaté et al, PLOS Pathogens, 2015



Which NLR is responsible for CNF1-triggered immunity?



NLRP3 is responsible for the detection of the CNF1 toxin
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NLRP3 is essential in controling bacterial clearance
during bacteremia

/ NLRP3 inhibitor MCC950 inhibits\ ﬂ,LRm KO mice are deficient in
the clearing of CNF1+ bacteria clearing CNF1+ bacteria
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Protective Role of NLRP3 inflammasome during bacteremia in mice
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NLRP3 Inflammasome :

Not always beneficial...



Abnormal activation of the NLRP3 inflammasome
is implicated in many diseases

Atherosclerosis

Rheumatoid arthritis NASH & NAFLD
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NLRP3 inflammasome activation status controls the switch from
controlled bacteremia to Sepsis ?
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NLPR3 inhibition protects from Sepsis in high dose infections

Bacteremia Model: tail vein injection in mice

Percent survival

100

50—

Sepsis: 102 CFU/mice

— E. colj CNF1+

— E. coli °NF1* + MCC950

*%*

24
Time

48

Unpublished data, 2012



Deleterious role of the NLRP3 inflamasome during Sepsis

Bacteremia Model: tail vein injection in mice
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Should the NLRP3 inflammasome be activated or inhibited to treat
bacteremic patients?



Should the NLRP3 inflammasome be activated or inhibited to treat
bacteremic patients?

It is necessary to determine the activation status of NLRP3 for each
bacteremic patients



Measuring inflammasome activation in the circulating leukocytes of
patients with Bacteremia with or without Sepsis?

Immunophenotyping & Caspase-1 activation monitoring
(FAM-FLICA) using flow cytometry

Patient’s whole Blood

_cal > Collaboration F. Venet (HCL, Lyon) et B. Py (CIRI, Lyon)
Johan Courjon Renaud Scussel Michel Carles Trial registration: ClinicalTrials.gov NCT03869593



Non-Classical monocytes and Eosinophils have an increased
FAM-FLICA Signal during Bacteremia
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Hypothesis
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