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Program 
9.00am  Welcome from Abcam 

 

9.05am  “DPP9 deficiency: an Inflammasomopathy which can be rescued by lowering 

NLRP1/IL-1 signaling” 

Cassandra R Harapas (Walter and Eliza Hall Institute of Medical Research, 

Australia) 

 

9.25am  “HSP90β function separates wild type from disease-associated NLRP3 

inflammasome activity” 

Lotte Spel (University of Lausanne, Switzerland) 

 

9.45am 

 

“Inhibitory nanobodies against ASC disassemble post-pyroptotic 

inflammasomes and ameliorate inflammatory diseases” 

Damien Bertheloot (Institute of Innate Immunity, University of Bonn, Germany) 

 

10.05am Meet the editor  

J. Exp Med 

 

10.15am “TBK1 and IKKɛ act like an OFF switch to limit NLRP3 inflammasome pathway 

activation” 

Fabian Fischer (The Kennedy Institute of Rheumatology, University of Oxford, UK) 

 

10:35am “Full-length NLRP3 Forms Oligomeric Cages to Mediate NLRP3 Activation” 

 Liudmila Andreeva (Harvard Medical School, USA) 

 

10:55am “MCC950: Magical drug for Fanconi anemia patients” 

 Swarna Beesetti (St Jude Children’s Research Hospital, USA) 

 

11:15am “Learning the mechanisms of programmed cell death to develop novel 

therapies for cancer” 

Andreas Strasser (Walter and Eliza Hall Institute of Medical Research, Australia) 

 

12.00pm  Closing remarks 
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Organizers 
 

− Dave Boucher (University of York, UK)  

− Clare Bryant (University of Cambridge, UK)  

− David Brough (University of Manchester, UK)  

− Paras Anand (Imperial College London, UK)  

− Avinash Shenoy (Imperial College London, UK)  

− Rebecca Coll (Queen's University Belfast, UK)  

− Eva Frickel (University of Birmingham, UK)  

− Jack Green (University of Manchester, UK)  

− Gloria Lopez-Castejon (University of Manchester, UK)  

− Charlotte Odendall (King's College London, UK)  

− Jelena Bezbradica Mirkovik (University of Oxford, UK)  

− Abcam  

 

 

 

 

 

 

 

Keynote speaker 

 
Professor Andreas Strasser 

Division Head: Blood Cells and Blood Cancer 

Walter and Eliza Hall Institute of Medical Research 

Australia 

 

 

Andreas is a cancer researcher trained in cell biology, immunology and molecular 

oncology. He has made major contributions to the discoveries that defects in cell death 

can cause cancer, autoimmune disease and impair the response of cancers to 

chemotherapy.  

Andreas’ current work aims to reach a detailed understanding of the molecular control of 

programmed cell death. His team is exploiting this knowledge to develop novel treatments 

for cancer and autoimmune diseases that directly activate the cell death machinery. 

https://www.wehi.edu.au/
https://www.wehi.edu.au/people/andreas-strasser
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Short talk abstracts 

“DPP9 deficiency: an Inflammasomopathy which can be rescued by lowering NLRP1/IL-1 

signaling” 

Cassandra R Harapas (Walter and Eliza Hall Institute of Medical Research, Australia) 

The NLRP1 inflammasome is activated upon viral infection or danger-associated signals, resulting in 

secretion of pro-inflammatory cytokines IL-1  and IL-18; as well as triggering pyroptosis, an 

inflammatory form of cell death. NLRP1 is maintained in an inactive state by the serine protease, 

dipeptidyl peptidase 9 (DPP9). Thus, either chemical or genetic inhibition of DPP9 activates the 

NLRP1 inflammasome; however, these findings were established in vitro using mouse and human 

cell lines. How DPP9 impacts NLRP1 inflammasome regulation in vivo has not yet been 

demonstrated. 

Here we have identified patients displaying immune-associated manifestations, skin pigmentation 

abnormalities and neurological deficits that harbor loss-of-function mutations in DPP9. Patient 

keratinocytes display spontaneous activation of the NLRP1 inflammasome. To model this condition 

we employed a mouse model harbouring a mutation in DPP9 that renders the protein catalytically 

inactive (Dpp9S759A/S759A). Dpp9S729A/S729A mice die within one day of birth through an 

unknown mechanism, whilst mice heterozygous for DPP9 S759A appear normal. Excitingly we have 

found that crossing Dpp9S759A/S759A mice to NLRP1 knockout mice (Nlrp1-/-) rescues early 

neonate lethality. Dpp9S759A/S759A Nlrp1-/- mice appeared runted but are outwardly healthy 

and prove fertile. This dramatic amelioration of phenotype suggests that a major homeostatic role 

of DPP9 is to prevent NLRP1 inflammasome assembly. Additionally, we show that the 

Dpp9S759A/S759A neonate lethality can also be rescued by deletion of downstream components 

of the NLRP1 inflammasome, including ASC, GSDMD and IL-1R, with the phenotype of the rescued 

mice mirroring that of the Dpp9S759A/S759A Nlrp1-/- mice. In contrast, IL-18 deletion does not 

rescue Dpp9S759A/S759A lethality, thus implicating IL-1 as the driver of the disease. Overall, we 

have shown the importance of DPP9 restraint of the NLRP1 inflammasome activation in vivo, with 

DPP9 deficiency resulting in NLRP1 driven inflammatory disease in both humans and mice. 

“HSP90β function separates wild type from disease-associated NLRP3 inflammasome activity” 

Lotte Spel (University of Lausanne, Switzerland) 

Monogenic autoinflammatory diseases (AIDs) are characterized by episodes of aberrant multi-

system inflammation causing fever, rashes, joint pain and elevation of acute phase reactants. The 

underlying genetic defect of certain AIDs include gain-of-function (GOF) mutations in 

inflammasome sensors including NLRP3 and PYRIN, resulting in constitutive activation of the 

inflammasome complex and release of inflammatory cytokines driving autoinflammation. GOF 

mutations in NLRP3 cause the autoinflammatory disease CAPS (cryopyrin-associated periodic 

syndromes) and GOF mutations in PYRIN cause familial Mediterranean fever (FMF). We successfully 

modeled both these diseases in a human monocytic cell line by ectopic doxycycline-inducible 

expression of the GOF proteins. Upon doxycycline treatment inflammasomes were activated, 

evidenced by detection of inflammasome ‘specks’, release of cleaved IL-1beta and cleaved 

GSDMD, and induction of cell death. These models were then used to find regulators of disease-

associated inflammasome activation through a functional genetic screening approach. We 

identified the SGT1-HSP90beta chaperone complex to be essential for GOF NLRP3 inflammasome 

formation. HSP90beta-deficient cells, but not HSP90alpha-deficient cells, were unable to form 

inflammasome specks, secrete IL-1beta or undergo cell death after expression of GOF NLRP3. 

Protein binding studies showed that SGT1 and HSP90beta bind to GOF NLRP3 in a mutation-

independent manner. Indeed, when comparing GOF and WT NLRP3 we find no difference in 
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binding capacity to either SGT1 or HSP90beta. In line with this we could show that the interaction 

was specific to the LRR domain of NLRP3 which does not harbor the disease mutation. Deletion of 

SGT1/HSP90beta did not impact inflammasome activity by WT NLRP3 activation, highlighting a 

disease-specific regulation and potential identification of therapeutic targets for CAPS. Moreover, 

HSP90beta-selective inhibition prevented inflammasome activation by a range of GOF NLRP3 

mutations associated with CAPS disease. Furthermore, in patient-derived PBMCs IL-1beta secretion 

was decreased upon HSP90beta inhibition, while IL-1beta production by WT NLRP3 remained 

unaffected. These findings show that functional genetics in AID models offers great potential to 

identify regulators of disease and contribute to not only understanding the mechanism by which 

disease-related inflammasomes are regulated but also the development of new therapeutic 

strategies. 

“Inhibitory nanobodies against ASC disassemble post-pyroptotic inflammasomes and ameliorate 

inflammatory diseases” 

Damien Bertheloot (Institute of Innate Immunity, University of Bonn, Germany) 

 

Inflammasomes sense intracellular clues of infection, damage, or metabolic imbalances. 

Uncontrolled activation of inflammasomes and the continued release of IL-1 cytokines have been 

at the core of research on chronic inflammatory diseases. They have also motivated a competitive 

race in the pharmaceutical industry to find inhibitors of inflammasomes (e.g. NLRP3) or IL-1 

signaling. Since these drugs target crucial components of host-defense pathways, they may 

significantly increase the risk of infection.  

 

Upon activation, inflammasome sensors polymerize the adaptor ASC to form micronsized 'specks' 

that maximize the activation of caspase-1 and the processing of IL-1 cytokines. Caspase-1 also 

activates GSDMD, leading to the formation of pores in the plasma membrane. These drive 

pyroptosis, a lytic form of cell death characterized by the release of intracellular content to the 

extracellular space. We have previously shown that ASC specks are released following pyroptotic 

cell death and accumulate in tissues. They are found in the blood and tissues of patients in the 

context of chronic inflammation or infection. However, the contribution of these post-pyroptotic 

inflammasomes to disease and their potential as therapeutic target remains unexplored.  

 

Here, we show that camelid-derived single-domain antibodies (VHHs) against human or mouse 

ASC (VHHASC or VHHmASC) disassemble inflammasomes, neutralizing their extracellular prionoid 

and inflammatory functions. Targeting of intracellular ASC specks by VHHASC requires cytosolic 

access and thus occurs after pyroptosis-driven membrane perforation which exposes ASC specks 

to the extracellular space. Thereby, VHHASC targets inflammasomes but preserves early IL-1β 

release, essential to host defense. Strikingly, we show that systemically administrated VHHmASC is 

highly efficient against both acute gouty inflammation induced by intra-articular injection of 

monosodium urate crystals and chronic inflammation in antigen-induced arthritis (AIA). Hence, 

ASC-specific VHHs can effectively abrogate the inflammatory functions of ASC specks that outlive 

pyroptosis, revealing for the first time their crucial role in disease development. Furthermore, our 

data pioneers the idea that ASC specks can be disassembled, opening an unprecedented path 

to specifically target post-pyroptotic inflammasomes, preventing prolonged inflammation while 

preserving their essential function in host defense. 

 

“TBK1 and IKKɛ act like an OFF switch to limit NLRP3 inflammasome pathway activation” 

Fabian Fischer (The Kennedy Institute of Rheumatology, University of Oxford, UK) 

 

NLRP3 inflammasome activation is beneficial during infection and vaccination but, when 

uncontrolled, is detrimental and contributes to inflammation-driven pathologies such as 

Alzheimer’s disease or crystal-induced gout flares (1–3). Hence, discovering endogenous 

mechanisms that regulate NLRP3 activation is important for disease interventions. Activation of 
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NLRP3 is regulated at the transcriptional level, and by post-translational modifications such as 

ubiquitination and phosphorylation(4–12). Here, we describe a post-translational phospho-switch 

that licences NLRP3 activation in macrophages. The ON switch is controlled by the phosphatase 

PP2A. Pharmacological inhibition of PP2A limits NLRP3 activity induced by a variety of TLR ligands in 

vitro and LPS-induced NLRP3-activity in vivo. The OFF switch is regulated by the two closely related 

kinases TBK1 and IKK . Pharmacological inhibition of TBK1 and IKK , as well as simultaneous 

deletion of TBK1 and IKK , but not of either kinase alone, increase NLRP3 activation. In addition, 

TBK1/IKK  inhibitors counteract the effects of PP2A inhibition on inflammasome activity. 

Mechanistically, we find that TBK1/IKK  are able to directly interact with NLRP3 but act at a site 

distinct from NLRP3-Serine 3, previously reported to be under the PP2A control(4). Mutagenesis of 

NLRP3 confirms Serine 3 as an important phospho-switch site, but surprisingly reveals that this is not 

the sole site regulated by either TBK1/IKK  or PP2A, as all retain the control over the NLRP3 

pathway even when Serine 3 is mutated. Altogether, a model emerges whereby TLR-activated 

TBK1 and IKK  act like a "parking brake" for NLRP3 activation at the time of NLRP3 priming, while 

PP2A helps remove this "parking brake" in the presence of NLRP3 activating signal, such as 

bacterial pore forming toxins or the endogenous danger signals. This expands the model of TBK1 

and IKK  acting as important cell death checkpoints in apoptosis and necroptosis to 

inflammasome-mediated pyroptosis (13–16). 

 

“Full-length NLRP3 Forms Oligomeric Cages to Mediate NLRP3 Activation” 

 Liudmila Andreeva (Harvard Medical School, USA) 

 

NLRP3 is an intracellular inflammasome sensor that detects disturbances in cellular homeostasis by 

responding to a broad range of stimuli. Association of NLRP3 with genetic auto-inflammatory 

diseases, as well as systemic chronic inflammation underlies its high importance as a clinical target. 

Upon stimulation, inflammasome sensors often convert from an autoinhibited monomeric state to 

an activated oligomeric state to nucleate formation of a multiprotein inflammasome complex, 

which activates caspase-1 to induce cytokine maturation and pyroptosis. Here we report that 

even prior to activation full-length NLRP3 is not monomeric, but forms a 12-16 mer double ring 

cage held together by LRR-LRR interactions with the pyrin domains shielded within the assembly to 

avoid premature activation. This NLRP3 oligomer is predominantly membrane-localized, as 

consistent with previously observed association of NLRP3 with various organelles and requires the 

membrane association for its formation. Structure-guided mutagenesis reveals that double-ring 

cage is required for dispersion of the trans-Golgi network into the vesicles – the early event in NLRP3 

activation cascade – and therefore for NLRP3 activation. Mutations disrupting the NLRP3 cage 

abolish inflammasome punctum formation, caspase-1 processing and cell death. Thus, the cage 

formation pre-assembles NLRP3 into a “ready-to-go” oligomeric precursor, which serves as a 

gatekeeper for NLRP3 transport and activation. 

 

“MCC950: Magical drug for Fanconi anemia patients” 

 Swarna Beesetti (St Jude Children’s Research Hospital, USA) 

 

Objective: Fanconi anemia (FA) patients are at higher risk of developing bone marrow failure 

(BMF) or cancer upon exposure to potential threats like viral infections, bacterial infections, 

carcinogens and mutagens. Deleterious mutations in FA genes cause multiple cellular defects 

which include impaired ability to repair DNA interstrand crosslink lesions in the nucleus and 

impaired removal of damaged mitochondria via mitophagy in the cytoplasm. Fancc-deficient 

mice exhibit enhanced inflammatory response and are hypersensitive to lipopolysaccharide-

induced septic shock as a result of hematopoietic suppression. Considering the role of 

inflammation in pathogenesis of Fanconi anemia and bone marrow failure diseases in general, we 

asked whether inflammasome inhibition could be a promising therapeutic for the treatment of FA.  
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Methods: MCC950 is a small molecule selective inhibitor of the NLRP3 inflammasome. To determine 

if suppression of inflammasome signaling protects against bone marrow failure in an animal model 

of FA, we have investigated the therapeutic potential of MCC950 in protecting against the 

hemopoietic suppression and lethality induced by lipopolysaccharide (LPS) in FA 

complementation group C gene (Fancc)-deficient mice. 

 

Results: Our studies demonstrate that MCC950, a small molecule inhibitor of the NLRP3 

inflammasome, can protect Fancc null mice from LPS-induced hemopoietic suppression and 

septic shock as evidenced by increased survival rate of Fancc−/− mice pretreated with MCC950. 

NLRP3 inhibition rescued the hyper-sensitivity of Fancc−/− mice to LPS-induced septic shock. 

MCC950 partially rescues the thrombocytopenia in peripheral blood. Analysis of the composition 

of hematopoietic stem cells (HSCs) and HSC-derived progenitors shows that MCC950 partially 

restores the loss of megakaryocyte-erythroid progenitor (MEP) and granulocyte-macrophage 

progenitor (GMP) pools upon LPS challenge. Further, Treatment with MCC950 significantly 

improved the bone marrow colony-forming capacity of Fancc−/− bone marrow cells in vitro. 

 

Conclusion/Clinical applicability: Despite currently available treatments for Fanconi anemia 

including bone marrow transplantation and androgen therapy, poor outcomes highlight the need 

to explore novel therapeutic options. Our studies demonstrate that MCC950, a small molecule 

inhibitor of the NLRP3 inflammasome, can protect Fancc null mice from LPS-induced hemopoietic 

suppression and septic shock. MCC950 prevents hematopoietic cell loss, and animal mortality in 

Fancc-deficient cells and animals treated with LPS, and partially normalized important 

hematopoietic parameters in our Fancc−/− mouse model upon LPS challenge. These data 

indicate that NLRP3 inhibition shows promise and warrants further evaluation as a potential 

therapeutic strategy in FA. 


