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Apoptosis as an immunological silent form of cell death
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Is apoptosis always immunologically silent?



Why so many ways to die?

BAX

Active BAX/BAK

Cytc / SMAC

mtDNA

Adapted from Barisch C.*, Holthuis J.* & Cosentino K.* Biol Chem 2023
Cosentino K.*, Hertlein V.*, Jenner A.* et al. Mol. Cell 2022
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Membrane permeabilization in apoptosis and inflammatory responses

? ?

Inflammatory 

response

How does inflammatory apoptosis impact immune response? 

 Implications for the inflammatory outcome of apoptosis in therapeutic settings 
(e.g. chemotherapeutic drugs)
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Pro-inflammatory 
response

TNF
IL-1β
IFN α/β

• NF-kB
• Inflammasome
• cGas/STING

PYROPTOSIS
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Consequences of Pyroptosis:

 Inflammatory cytokine release

Cell lysis
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Pyroptosis has a critical role in innate immune response to infection

• Pathogen defense and rescue of cell damage

• Pathological outcomes (e.g. sepsis, 

inflammatory bowel disease (IBD), 

rheumatoid arthritis) 
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 Killing cancer cell

 Anticancer immunity

Liu X et al. Nature Reviews Drug Discovery 2021,  Hou J et al. Mol Cell 2021, Hou J et al. Seminars in Immunology 2023

Pyroptosis triggers anti-cancer immunity



Why so many ways to die?Membrane permeabilization at the core of pyroptosis

iBMDM
Pyroptosis induction: 
LPS & Nigericin

ToPro3-Iodide (Plasma membrane impermeable dye)

GSDM family

Adapted from Broz et al Nat Rev Immunol 2019
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Gasdermins (GSDMs) drive membrane permeabilization in pyroptosis

3. Pore 
formation



Strategies: Single-molecule imaging (SMI)

Margheritis E … & Cosentino K EMBO J 2024 

Monomer Dimer/Trimer Higher oligomer

Study of the oligomerization process



Strategies: Single cell/single molecule & Super resolution microscopy
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Kappelhoff S … & Cosentino K, in revision
Wright et al. Cell 2024
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Scale bar: 2µm

Kinetics of GSDMD membrane targeting by 3D LLSM

HEK 
+ mGSDMD-GFP
+ PM 

Kappelhoff S … & Cosentino K in preparation
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