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Begriffdefinitionen
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• Nekrose: akzidenteller Tod von außen durch Toxine, Hypoxie, Hypothermie, 
Infektionen,..

• Apoptose: immunologisch ruhiger Zelltod (ohne Entzündung, Teil des 
Stoffwechsels)

• Sekundäre Necrose: Zerfall von Apoptosekörpern bei zu langsamer Phagozytose

• Pyroptose: lytischer, stark entzündlicher Zelltod (angeboren, gegen intrazelluläre 
Pathogene)

• Necroptose: RIPK3-abhängige regulierte Nekrose, Aktivierung von 
Todesrezeptoren wie bei Apoptose
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Pyroptose
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Necroptose
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Apoptose
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Apoptose
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Chemotherapie or inflammatory disorder therapeutics
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• SMAC mimetics (XIAP, cIAP1, cIAP2 antagonist) [extrinsic Apoptosis]

• TAK1 inhibitor [extrinsic Apoptosis]

• BH3 mimetics (binding and inhibiting select atiapoptotic BCL-2 member) [intrinsic Apoptosis]
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Chemotherapie or inflammatory disorder therapeutics
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Methoden
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Methoden
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• Zellkultur: Bone marrow-derived macrophages (BMDMs), Immortalized BMDMs, 
HEK293T cells, HeLa cells

• Lentivirale Transduction

• Generation of CRISPR knockouts in immortalized BMDMs

• Mice: C572BL/6J, CRISPR/Cas9 genome targeting, KAPA Hotstart mouse
Genotyping Kit, PCR

• HEK293T DmrB-caspase-8 dimerization system: Transfected with Plasmid + 
Polyethylenimine, later Doxycicline to induce DmrB-cas8 expression, later
B/B homodimerizer to induce DmrB-casp-8 homodimerization
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Methoden
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• Apoptosis and necroptosis assay:
• Intrinsic: ABT-737, S63845

• Extrinsic: recombinant murine TNF, SMAC-mimetic AZD 5582, 
TAK inhibitor 5z 7-oxozeanol

• Necroptosis: LPS, Q-VD-Oph

• TLR4-apoptosis: E. coli K12 LPS, AZD 5582

• Inflammasome assay: LPS, nigericin, probenecid and trovafloxacin

• LDH release assay: CytoTox 96 non-radioactive cytotoxicity assay

• Westernblotting: immunoblotting with defined Antibodies, 

supernatant + lysed cell extract

• Live cell imaging: stained with propidium iodide
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Lentivirale Transduction
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CRISPS/Cas9
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Results
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Extrinsic apoptosis trigger GSDMD-dependent and 
caspase-3/7-dependent necrosis
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Extrinsic apoptosis trigger GSDMD-dependent and 
caspase-3/7-dependent necrosis
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Chemotherapie or inflammatory disorder therapeutics
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Extrinsic apoptosis triggers caspase-1/11- independent GSDMD 
processing and GSDMD/E-independent NLRP3 activation
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Extrinsic apoptosis triggers caspase-1/11- independent GSDMD 
processing and GSDMD/E-independent NLRP3 activation
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Chemotherapie or inflammatory disorder therapeutics

22

No Homeostasis!!!
Extrinsic

Inflammasome
(z.b. NLRP3)

Casp1Casp4 Casp5 Casp11

GSDMD
Poren

Casp3

Casp8

Martin Direder
Extrinsic and intrinsic apoptosis activate pannexin-1 to drive NLRP3 inflammasome assembly



Caspase-3 suppresses caspase-8-dependent GSDMD 
activation and cell lysis during extrinsic apoptosis
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Chemotherapie or inflammatory disorder therapeutics
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RIPK3 promotes caspase-3 activation and pannexin-1 activity to
drive NLRP3 assembly during extrinsic apoptosis
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Chemotherapie or inflammatory disorder therapeutics
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Intrinsic apoptosis drives gasdermin-independent cell lysis but 
promotes NLPR3 assembly through pannexin-1 activity
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Intrinsic apoptosis drives gasdermin-independent cell lysis but 
promotes NLPR3 assembly through pannexin-1 activity
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Discussion
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Diskussion
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• Theorie casp8-> GSDMD pores-> Kefflux->NLRP3 activation wiederlegt 

• Genetic evidence dass Casp8 akkumulation von p30 keinen effekt auf Casp1 spaltung hat

• RIPK3 Gerüstfunktion ausschlaggebend für Pannexinporen….

• Gasdermin wird durch intrinsic Apoptosis aktiviert, aber kein Effekt auf Zelllyse

• Pannexin-1 aktiviert NLRP3 bei intrinsischer und extrinsischer Apoptose durch K efflux

• Cancer Chemotherapeutics verursachen Entzündungsreaktionen über Pyroptose 
pathway…. Gespaltene Theorien über bedeutung für Tumorentwicklung
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Danke für Ihre Aufmerksamkeit
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