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CO-FUNDING

ABOUT THE ORGANISER

INTRODUCTION

Supported by the Luxembourg National Research Fund (18808287)

The European Cell Death Organization (ECDO) conference is one of the leading 
conferences on cell death control attracting outstanding scientists from 
Europe, USA, Australia and Japan.
Over the years, ECDO conferences have become a major forum for the 
presentation and discussion of central paradigms in cell death research, 
giving an overview of all latest developments in the field, initiating cooperation 
projects between international scientists and driving scientific progress in the 
field of biomedical research.

This year the conference is organised by the Luxembourg Centre for Systems 
Biomedicine (LCSB), a special emphasis will be put on diverse aspects of cell 
death, addressing molecular mechanisms such as apoptosis, necroptosis 
and autophagy, exploring its implications in neurodegenerative diseases like 
Alzheimer’s and Parkinson’s, examining the crossroads of metabolism and cell 
death, delving into fundamental aspects of cell death in cancer and related 
clinical applications, as well as unraveling the complex relationship between cell 
death and inflammation.

The Luxembourg Centre for Systems Biomedicine (LCSB) is an Interdisciplinary 
Research Centre of the University of Luxembourg. It combines experimental 
and computational approaches to analyse complex biological systems and 
disease processes with a strong focus on neurodegeneration. The overarching 
strategy of the LCSB is to systematically combine interdisciplinary approaches 
to contribute to the prevention, diagnosis and cure of neurological diseases.
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8:45 Welcome – Simone Niclou, Vice-rector for research, University of Luxembourg; Dirk 
Brenner, Luxembourg Centre for Systems Biomedicine, University of Luxembourg

Session 1. Cell death in neurodegeneration: Alzheimer’s & Parkinson’s 
disease
Chair: Inna Lavrik, Otto von Guericke University Magdeburg and ECDO President

9:00 Keynote |  Luc Buée, Neuroscience and Cognition Research Centre, Lille 
Tau protein: a double etched sword

9:45 Short talk: Guy Brown, University of Cambridge

10:00 Flash talk: Ege Solel, University of Bergen

10:07 Flash talk: Svenja Lorenz, Helmoltz Center Munich

10:15 Coffee break with posters & industry exhibition

10:45 David Rubinsztein, UK Dementia Research Institute
Autophagy and Neurodegeneration

11:15 Darren Baker, Mayo Clinic
Senescent glial cells promote neurodegeneration

11:45 Aaron Gitler, University of Stanford
Expanding mechanisms and therapeutic targets for neurodegenerative disease

12:15 Lunch with posters & industry exhibition                                     (ECDO Board meeting) 

13:30 Poster session, industry exhibition & “Meet the editors” event (reception area)

Session 2. Molecular mechanisms of apoptosis, necroptosis and autophagy

Chair: Eleonora Candi, University of  Roma “Tor Vergata”

15:00 Keynote |  Katja Simon, Max Delbrück Center for Molecular Medicine Berlin 
Autophagy’s impact on aging, differentiation and metabolism in the immune system  

15:45 Short talk: Nakano Hiroyasu, Toho University School of Medicine

PROGRAMME 
Wednesday 9 October
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Session 3. Metabolism & cell death

Chair: Patrizia Agostinis, VIB-Center for Cancer Biology and ECDO board member

9:00 Keynote | Dirk Brenner, Luxembourg Centre for Systems Biomedicine, University  of 
Luxembourg and Luxembourg Institute of Health
cROSsing barriers: Metabolism meets T cell function 

9:45 Short talk: Kamyar Hadian, Helmoltz Center Munich

10:00 Flash talk: Melanie Grusdat-Pozdeev, University of Luxembourg

10:07 Flash talk: Francesca Rizzollo, VIB-KU Leuven Center for Cancer Biology

10:15 Guido Kroemer, Université Paris Cité 
Autophagy checkpoint inhibition – A novel strategy for therapeutic autophagy 
enhancement 

10:45 Coffee break with posters & industry exhibition

16:00 Flash talk: Anna Saorin, University of Zurich, Kinderspital Zurich

16:07 Flash talk: Iratxe Uranga Murillo, Health Research Institute of Aragon

16:15 Sabrina Sofia Burgener, Institute for Molecular Bioscience, University of Queensland
Novel insights into the molecular mechanism of inflammasome-driven disease

16:45 Coffee break with posters & industry exhibition

17:15 Manolis Pasparakis, Institute for Genetics, University of Cologne 
Regulation of necroptosis and its role in inflammation

17:45 Mathieu Bertrand, VIB-UGent Center for Inflammation Research & Ghent University
Regulation of TNF cytotoxicity by unconventional autophagy

18:15 Ceremony and talk for CDD prize (introduced by Gerry Melino): 
Brent Stockwell, Columbia University
Metabolism, drugs, and diet: ferroptosis as a new therapeutic paradigm

19:00 Boris Zhivotovsky, General Secretary of the European Cell Death Organization and 
Karolinska Institute
The 30th Anniversary of the European Cell Death Organization

19:10 Opening reception with poster session at the conference venue
Invited speakers dinner (Nyx Restaurant on Belval Campus)

Thursday 10 October
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Session 4. Cancer: fundamental mechisms & clinical applications

Chair: Boris Zhivotovsky, Karolinska Institute and ECDO General Secretary

15:00 Keynote | Henning Walczak, University of Cologne & UCL Cancer Institute  
Death receptors and ubiquitin in cell death, inflammation and immunity

15:45 Short talk: David Andrews, Sunnybrook Research Institute

16:00 Flash talk: Ilaria Deidda, University Medical Center Göttingen, Georg-August 
University

16:07 Flash talk: Roberto Fernández Acosta, University of Antwerpen

16:15 Stephen Tait, Cancer Research UK Scotland Institute and University of Glasgow 
Mitochondria and Anti-Tumour Immunity – A Case of Bacterial Mimicry

16:45 Coffee break with posters

17:15 Judy Lieberman, Boston Children’s Hospital & Harvard Medical School 
Turning up the heat on cancer

17:45 Ping Chih Ho, Ludwig Institute for Cancer Research & University of Lausanne
Disturbed mitochondrial dynamics instruct T cell exhaustion and beyond cell death

18:15 Andreas Linkermann, Heidelberg University
Genomic and non-Genomic Anti-Ferroptotic Functions of Estradiol Define Cell Death 
Propagation and Sex Differences in Acute Kidney Injury

18:45 Inna Lavrik, President of the European Cell Death Organization 
Presentation of ECDO conference 2025

18:50 ECDO General Assembly (moderated by Inna Lavrik)

19:05 Wrap up

19:30 Gala dinner (Halle des Poches à Fonte)

11:15 Maria Mittelbrunn, Severo Ochoa Centre for Molecular Biology
Decoding the contribution of the immune system to aging

11:45 Ceremony and talk for ECDO prize (introduced by Peter Vandenabeele):  
Marcus Conrad, Institute of Metabolism and Cell Death, Helmholtz Munich
Ferroptosis as the underlying mechanism in neurodegenerative disease

12:30 Lunch with posters & industry exhibition                                            (CDD meeting)

13:30 Poster session, industry exhibition (reception area)

14:45 Sean Sapcariu, Luxembourg National Research Fund
Funding opportunities
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Session 5. Cell death & inflammation

Chair: Ivano Amelio, University of Konstanz and President elect of ECDO & 
Peter H. Krammer, German Cancer Research Center and ECDO board member

9:00 Keynote | Andreas Strasser,  Walter and Eliza Hall Institute
How does the tumour suppressor p53 instruct cell fate – apoptosis vs cell survival 
and cell cycle arrest ? 

9:45 Short talk: Sjoerd van Wijk, Goethe University Hospital

10:00 Flash talk: Simon Verdonck, VIB-UGent University of Gent

10:07 Flash talk: Kirsten Kenney, University of Queensland

10:15 Lynn Wong, Department of Molecular Sciences, University of Zurich
New tricks for XIAP in cell death and inflammation

10:45 Coffee break with posters & industry exhibition

11:15 Ceremony and talk for Juerg Tschopp prize (introduced by Mauro Piacentini):  
Junying Yuan, Interdisciplinary Research Center on Biology and Chemistry, 
Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences
RIPK1-mediated cell death and inflammation in aging and human diseases

12:00 Short talk: Esther Hoste, Ghent University

12:15 Flash talk: Georgia Atkin-Smith, Walter and Eliza Hall Institute

12:22 Flash talk: Wei Xie, VIB - UGent - Center for Inflammation Research 

12:30 Patricia Maciel, Life and Health Sciences Research Institute and University of 
Minho School of Medicine
Serotonin signaling protects neurons against protein aggregation-induced 
dysfunction and degeneration

13:00 Lunch &  Industry exhibition

13:45 Short talk: Walker Jackson, Linköping University

14:00 Short talk: Ana Janic, Universidad Pompeu Fabra

14:15 Short talk: Frank Essmann, Robert Bosch Center for Tumor Diseases

14:30 Michael Heneka, Luxembourg Centre for Systems Biomedicine, University of 
Luxembourg
Microglial pyroptosis as driving force of amyloid pathology in Alzheimer disease

15:00 Poster prizes ceremony & concluding remarks

15:10 Wrap up and end

Friday 11 October
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SENESCENT CELLS OFFER A SUPPORTIVE 
TUMOR MICROENVIRONMENT

Professor and Principal Investigator, Mayo Clinic, MN, USA

Link to his research

Darren Baker, PhD, is a Professor of Biochemistry and Molecular Biology and Pediatrics 
at the Mayo Clinic in Rochester, Minnesota. He received his bachelor’s degree from the 
University of Minnesota in Biology and Chemistry, his master’s degree from Mayo Clinic 
College of Medicine in Tumor Biology and his Ph.D. in Biomedical Sciences at the University 
of Nijmegen in the Netherlands. His laboratory focuses on the involvement of senescent 
cells to aging and age-related diseases, with particular focus on neoplastic transformation 
and neurodegenerative disease. Using novel genetically engineered mouse models that 
allow for the elimination of senescent cells, he was one of the first to demonstrate that 
both premature and normal aging are driven by increased incidences of senescence. 
Furthermore, utilisation of this model has been instrumental in demonstrating that lung 
tumors in mice can be attenuated through removal of these damaging cells. Studies from 
his lab have been identified as one of the top 10 breakthroughs of the year by Science 
in both 2011 and 2016. In 2019, he was recognised with the Rising Star Award from the 
Mahoney Institute for Neurosciences from the University of Pennsylvania for his work in 
neurodegenerative disease. He is funded by the NIH (NCI and NIA), Cure Alzheimer’s Fund, 
Ellison Medical Foundation, Mayo Clinic Children’s Research Center, and the Alzheimer’s 
Disease Research Center of Mayo Clinic. Additionally, he is a co-director of the Glenn 
Laboratories of Mayo Clinic for Senescence Research sponsored by the Glenn Foundation 
for Medical Research and the director of the Transgenic and Gene Knockout facility of Mayo 
Clinic. 

DARREN BAKER



10

REGULATION OF TNF CYTOTOXICITY BY 
UNCONVENTIONAL AUTOPHAGY 

Principal Investigator, VIB-UGent Center for Inflammation 
Research & Ghent University, Belgium

Link to the lab

Mathieu JM Bertrand studied bioengeneering at the University of Louvain (UCL), and did his 
PhD on the functional characterisation of the MAGE genes in the lab of Prof. De Backer at 
the Ludwig Institute for Cancer Research (LICR) and University of Namur. He then moved to 
the lab of Prof. Barker at McGill University for a first postdoctoral training during which he 
studied regulation of innate immune signalling by ubiquitylation. He later joined the lab of 
Prof. Vandenabeele at the Vlaams Instituut voor Biotechnologie (VIB) and Ghent University 
for a second postdoc on the regulation of cell death signalling by postranslational 
modifications. He was appointed with a professor position at Ghent University in 2011, 
and since then leads a research team at the VIB-UGent Center for Inflammation Research 
(IRC). Research in his lab aims at characterising the interplay between cell death and 
inflammation, and at defining the role of cell death in the context of infection and 
inflammatory pathologies. The lab has expertise in the elucidation and characterisation 
of the molecular mechanisms regulating cell survival/death and inflammatory responses 
downstream of TNF receptor superfamily members and pattern recognition receptors. 
The lab recently got very interested in the role of autophagy in the various aspects of the 
inflammatory response.

MATHIEU JM BERTRAND
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CROSSING BARRIERS: METABOLISM MEETS T 
CELL FUNCTION 

Principal Investigator, Immunology & Genetics group, 
Luxembourg Centre for Systems Biomedicine 
Principal Investigator, ‘Experimental & Molecular Immunology 
lab, Luxembourg Institute of Health.

Link to the lab (LCSB)
Link to the lab (LIH)

Dirk Brenner is since 2020 Full Professor of Immunology and Genetics, Principal Investigator 
of the Immunology & Genetics group at the Luxembourg Centre for Systems Biomedicine 
(LCSB) and heads the ‘Experimental & Molecular Immunology’ lab (EMI) at the Luxembourg 
Institute of Health (LIH).

He studied biochemistry at the Universities of Bonn (Germany), Witten/Herdecke (Germany), 
Stanford University (USA), and Harvard University (USA). He completed his PhD and early 
postdoctoral studies in Heidelberg (Germany). At the German Cancer Research Center 
(DKFZ, Germany), he was a member of the research group of Prof Dr Peter H. Krammer, 
who pioneered research on cell death. As an ‘Alexander von Humboldt’ fellow, he joined the 
laboratory of Prof Dr Tak W. Mak at the Ontario Cancer Institute in Toronto (Canada), known 
for the discovery of the T cell receptor, the first physiological description of CTLA-4 and 
for reversed genetics. During that time, Prof Brenner was awarded with four postdoctoral 
fellowships including the ‘Alexander von Humboldt foundation’ (Germany) and the ‘Cancer 
Research Institute’ (USA).

Dirk Brenner is an immunologist who connects molecular and metabolic principles with the 
regulation of inflammatory diseases and cancer. He has a long-standing publication record 
as first, as well as senior author, in the fields of immunology, metabolism and cancer. He and 
his lab are specialised in in vivo applications and have, in the recent past, contributed to our 
understanding of how metabolism controls immunity. His lab investigates the metabolic 
regulation of the immune system and how this ensures a coordinated immune response 
and homeostasis. They seek to define the molecular, metabolic and cellular processes of 
inflammation and integrate in vitro with in vivo studies to gain a comprehensive picture of 
inflammation and cancer.

DIRK BRENNER



12

TAU PROTEIN: A DOUBLE ETCHED SWORD 

Research Director at the  CNRS, Lille Neuroscience & 
Cognition Research Centre, Inserm, Université de Lille, CHU-
Lille, France

Link to the lab

Luc Buée, CNRS Research Professor, is Director of the Lille Neuroscience & Cognition 
Research Centre and Head of the Inserm laboratory «Alzheimer & Tauopathies» at the 
University of Lille, France. Located on the Lille hospital campus, his laboratory belongs to 
the Lille Centre of Excellence in Neurodegenerative disorders (LiCEND) and is also part of 
the LabEx DISTALZ (National consortium on Alzheimer’s disease).

Luc Buée has been working on Alzheimer’s disease and related disorders for more than 
thirty years (>300 articles in Pubmed). He began his work on the role of proteoglycans in 
Alzheimer’s disease during his doctoral training at Mount Sinai Medical Center, New York. 
He made some of the pioneering neuropathological observations on microvasculature 
abnormalities in neurodegenerative disorders. He was involved in the initial biochemical 
characterisation of tau aggregates in certain neurodegenerative disorders (barcode 
tauopathies). He then developed experimental models to better understand the role of post-
translational modifications in tau aggregation and secretion. These experimental models 
are now widely used to evaluate therapeutic strategies for tauopathies (immunotherapy, 
intrabodies, small molecules, non-drug therapy…). With his team, he has also discovered 
numerous non-microtubular functions of the tau protein. He is currently working on the 
pathophysiological consequences of neurofibrillary degeneration and their links with 
amyloid pathology and inflammation in Alzheimer’s disease.

Luc Buée is also involved in different scientific advisory boards, scientific programmes 
and operating committees. He is a foreign member of the Royal Academy of Medicine of 
Belgium and the organiser of the Eurotau meetings. Moreover, he has received different 
awards.

LUC BUÉE
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NOVEL INSIGHTS INTO THE MOLECULAR 
MECHANISM OF INFLAMMASOME-DRIVEN 
DISEASE

Deputy Lab Head of the Inflammasome Group, Centre for 
Inflammation and Disease Research, Institute for Molecular 
Bioscience, University of Queensland

Dr. Sabrina Sofia Burgener is a Novartis Foundation for Medical-Biological Research 
Fellow and Deputy Lab Head of the Inflammasome Group at the Institute for Molecular 
Bioscience (IMB) leading the pre-clinical disease models team. In 2019, Dr. Burgener joined 
the Inflammasome Group as a Senior Research Fellow with back-to-back fellowships from 
the Swiss National Science Foundation and Novartis Foundation for Medical-Biological 
Research.

In the Inflammasome lab, her research programme focus is on pre-clinical disease models 
to study inflammation with a focus on I) how the innate immune system drives disease, II) 
identifying novel therapeutic targets in these diseases, and III) defining potential trade-
offs in preventing inflammation, to harness the development of new diagnostics and anti-
inflammatory therapeutics.

Her research is internationally recognised for its contributions, having received several 
international awards, and is supported by prestigious Fellowships, including the Janggen-
Poehn Fellowship (2017), Swiss National Science Foundation Postdoc Mobility Fellowship 
(2020-2022) and the Novartis Foundation for Medical and Biological Research Fellowship 
(2022-2023), along with competitive project funding: Research Excellence Award from 
the UQ Australian Infectious Disease Research Centre (2020) and the MetroSouth Co-
funded Collaboration Project (2023). Dr. Burgener is the vice president of the Australian 
Cell Death Society (ACDS) with more than 350 members, and organiser of the 3rd Japanese 
and Australian Cell Death Meeting (JAM) in 2023. She is committed to guiding the next 
generation of rising scientists, focusing on mentoring and providing impactful research 
projects. Her outstanding leadership capabilities have been awarded with Leading Edge 
Leadership Scholarship from Women in Leadership Australia, two Commendations for IMB 
Leadership Impact Award and short-listed as UQ Excellence in PhD supervision.

SABRINA SOFIA BURGENER
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Marcus Conrad is Director of the Institute of Metabolism and Cell Death at Helmholtz 
Zentrum München. Marcus Conrad studied biology at the University of Konstanz, Germany, 
and received his doctorate with distinction from Ludwig-Maximilians-University Munich in 
2001. After a short postdoctoral period, he was an independent group leader until 2009 
at Helmholtz Zentrum München. From 2009 – 2010 he was employed as Laboratory Head 
at Bayer-Schering AG, Berlin. After two years at the newly founded German Center for 
Neurodegenerative Diseases, he returned to Helmholtz Zentrum München as research 
group leader in 2012. In 2020, he was appointed Director of the Institute of Metabolism and 
Cell Death. 

His laboratory has pioneered the field of ferroptosis and made a number of groundbreaking 
contributions to our understanding of oxidative cell death both in (neuro)degenerative 
diseases and cancer. He discovered the first in vivo active ferroptosis inhibitors, the so-
called liproxstatins, whose next generation variants have already entered preclinical 
development to be used for the treatment of (neuro)degenerative disease. Marcus 
Conrad has published more than 160 articles, holds several patents and is co-founder and 
shareholder of ROSCUE Therapeutics GmbH. He was recently appointed as a new member 
of the Hinterzarten Circle of the Deutsche Forschungsgemeinschaft (DFG) on cancer 
research.

MARCUS CONRAD

FERROPTOSIS AS THE UNDERLYING 
MECHANISM IN NEURODEGENERATIVE DISEASE

Director, Institute of Metabolism and Cell Death, Helmholtz 
Zentrum München

Link to the lab
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EXPANDING MECHANISMS AND THERAPEUTIC 
TARGETS FOR NEURODEGENERATIVE DISEASE 

 Professor of Genetics, Stanford University   

Link to the lab

Prof. Aaron Gitler, Ph.D., is the Stanford Medicine Basic Science Professor in the Department 
of Genetics at Stanford University. He received his B.S. degree from Penn State University 
and did his PhD studies on cardiovascular development in the laboratory of Dr. Jonathan 
Epstein at the University of Pennsylvania. Then he performed his postdoctoral training with 
Dr. Susan Lindquist at the Whitehead Institute for Biomedical Research and MIT. In 2007, he 
established his laboratory at the University of Pennsylvania and moved to Stanford in 2012. 

His laboratory has been using a combination of yeast and human genetics approaches to 
investigate pathogenic mechanisms of ALS. His laboratory has made several fundamental 
discoveries into neurodegenerative disease mechanisms. These discoveries include 
discovery of modifiers of aggregation and cytotoxicity of the FTD/ALS disease protein 
TDP-43, a mechanism to explain how FTD/ALS-linked TDP-43 mutations affect the protein 
and contribute to disease, and the discovery of novel genetic contributors to human FTD 
and ALS, including mutations in the ataxin-2 gene as one of the most common genetic risk 
factors for ALS and a role of cryptic splicing of UNC13A and other synaptic protein encoding 
genes as a mechanism in ALS and FTD. Gitler’s work has helped to uncover unexpected and 
novel therapeutic targets for ALS, including preclinical studies of ataxin-2 as a therapeutic 
target for sporadic ALS, demonstrating that reduction of ataxin-2 levels markedly 
extends lifespan in TDP-43 transgenic mice. These efforts have provided the foundation 
for an ongoing clinical trial in human ALS patients to test ataxin-2 targeting antisense 
oligonucleotides as a therapy.Leadership Scholarship from Women in Leadership Australia, 
two Commendations for IMB Leadership Impact Award and short-listed as UQ Excellence 
in PhD supervision.

AARON GITLER
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MICROGLIAL PYROPTOSIS AS DRIVING FORCE 
OF AMYLOID PATHOLOGY IN ALZHEIMER 
DISEASE 

Director, Luxembourg Centre for Systems Biomedicine, 
University of Luxembourg and Principal Investigator of the 
Neuroinflammation group

Link to the lab

Michael Heneka  is the Director of the Luxembourg Centre for Systems Biomedicine at the 
University of Luxembourg and the head of the Neuroinflammation group.

He studied medicine in Tübingen, Lausanne and London from 1990-1996. He obtained his 
medical degree at the Institute of Pharmacology for which he received the 1998 Attempto 
Award of the University of Tübingen. He started his clinical residency in Neurology at the 
Dept. of Neurology of the Univ. of Tübingen in 1996 and joined the Dept. of Neurology at 
the University of Bonn in 1999. After his clinical board examination (2002) and habilitation 
(2003) he took the chair as Professor for Molecular Neurology at the University of Münster 
in 2004. In 2008 he was appointed Professor for Clinical Neurosciences at the University 
of Bonn heading the DFG Clinical Research Unit 177. At the clinical level he has established 
a neurodegenerative outpatient unit at the University of Münster and thereafter at the 
University of Bonn from 2008-2016. The latter has been the basis for the foundation of the 
Dept. of Neurodegenerative Disease and Geriatric Psychiatry in 2016, which he was heading 
until his move to the Luxembourg Centre for Systems Biomedicine (LCSB) in January 2022.

He is an editorial board member of various neuroscience journals and serves as scientific 
advisory board member of the Paris Brain Institute, the Dementia Research Institute UK 
and the Dementia Discovery Fund. He is the organiser of the biannual meeting “Venusberg 
Meeting on Neuroinflammation” since 2009 as well as co-organiser of various international 
meetings and symposia.

Michael Heneka’s research focus is on neurodegenerative diseases with a special emphasis 
on immune mechanisms in the central nervous system with the goal of developing new 
biomarkers and medical intervention programs. The group works e.g. on elucidating the 
role of tunnelling nanotubes for cell-to-cell communication and on exploring how immune 
cells regulate neuronal functions.

MICHAEL T. HENEKA
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DISTURBED MITOCHONDRIAL DYNAMICS 
INSTRUCT T CELL EXHAUSTION AND BEYOND 
CELL DEATH 

Professor, Ludwig Institute for Cancer Research, University of 
Lausanne

Link to the lab

Ping-Chih Ho grew up in Taiwan and obtained his basic biomedical training, including 
bachelor degree (Life Science) and master degree (Biochemical Science), at National 
Taiwan University. He then obtained his PhD in Department of Pharmacology at University 
of Minnesota. Ping-Chih then did postdoctoral training with Susan Kaech at Yale University, 
where he demonstrated how cancer cells evade T cell immunosurveillance by depriving 
infiltrating T cells of glucose, which is consumed in large amounts by malignant cells. In 
September 2015, he relocated to Switzerland as a tenure-track assistant professor in the 
Department of Oncology at the University of Lausanne and act as an adjunct scientist at 
the Ludwig Institute for Cancer Research. Ping-Chih was promoted as a tenured associate 
professor at the University of Lausanne in August 2019 and promoted to Associate 
Member at the Ludwig Institute for Cancer Research in January 2020. Since Jan. 2023, 
Ping-Chih is appointed as a Full Professor at University of Lausanne and a Full member 
at Ludwig Institute for Cancer Research.  Ping-Chih’s research is also supported by 
University of Lausanne, the European Research Council, the Cancer Research Institute, 
the Swiss National Science Foundation, the Melanoma Research Alliance, the Swiss Cancer 
League, Harry J. Lloyd Fund, Anna Fuller Fund, the ISREC foundation. His research is also 
acknowledged by several international awards, including the CRI Lloyd J. Old STAR Award, 
EMBO Young Investigator award, MRA-SITC Young Investigator award, MRA Established 
Investigator Award, CRI CLIP-investigator award, and the Swiss Bridge Award.

PING-CHIH HO
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AUTOPHAGY CHECKPOINT INHIBITION - A 
NOVEL STRATEGY FOR THERAPEUTIC 
AUTOPHAGY ENHANCEMENT 

Professor at Université Paris Cité

Link to the lab

Guido Kroemer is currently Professor at the Faculty of Medicine of the University of Paris, 
Director of the research team “Metabolism, Cancer and Immunity” of the French Medical 
Research Council (INSERM), Director of the Metabolomics and Cell Biology platforms 
of the Gustave Roussy Comprehensive Cancer Center, and Hospital Practitioner at the 
Hôpital Européen George Pompidou, Paris, France. Dr. Kroemer’s work focuses on the 
pathophysiological implications of cell stress and death in the context of aging, cancer 
and inflammation. With over 1600 articles including 67 papers in the ‘CNS’ Journals Cell (15 
papers), Nature (6), Nature Medicine (21), Science (18) and Science Translational Medicine 
(7) and an h-index of 284, he is Europe’s most cited researcher in biomedical research. His 
contributions have been recognised with multiple awards including the most prestigious 
cancer research and immunology prizes from Belgium (Baillet-Latour Health Prize), France 
(Prix Duquesne, Prix Léopold Griffuel, Grand Prix Ruban Rose), Spain (International Prize 
for Oncology Ramiro Carregal, Boulle-SEI Award) and Switzerland (Brupbacher Prize), the 
European Union-sponsored Descartes Prize, as well as the most important Italian science 
prize (Lombardia & Ricerca Prize). He also received two European Research Council (ERC) 
Advanced Investigator Awards. Kroemer is the founding Editor-in-Chief of six journals: 
Cell Death & Disease, Cell Stress, OncoImmunology, MedComm Cancer, Microbial Cell, and 
Molecular & Cellular Oncology. He is member of the Austrian Academy of Sciences, Academia 
Europaea, European Academy of Sciences (EAS), Chinese Academy of Engineering (CAE), 
European Academy of Sciences and Arts (EASA), European Academy of Cancer Sciences 
(EACS), European Molecular Biology Organization (EMBO), German Academy of Sciences 
(Leopoldina), Institut Universitaire de France (IUF) and Spanish Royal Academy of Sciences. 
He is the Founding President of the European Academy of Tumor Immunology (EATI), as 
well as the President-Elect of the European Network for Cancer Immunotherapy (ENCI).
American Association of Immunologists-Thermo Fisher Meritorious Career Award. By 
continually advancing basic and translational research, she remains at the forefront of her 
field.

GUIDO KROEMER
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TURNING UP THE HEAT ON CANCER

Endowed Chair in Cellular and Molecular Medicine, Program in 
Cellular and Molecular Medicine, Boston Children’s Hospital

Link to the lab

Judy Lieberman (MD, PhD) holds an Endowed Chair in Cellular and Molecular Medicine at 
Boston Children’s Hospital and is Professor of Pediatrics at Harvard Medical School. Her lab 
studies the innate and adaptive immune response to infection and cancer, especially the 
molecular pathways used by killer lymphocytes to induce programmed cell death of both 
mammalian cells and microbes and the mechanisms responsible for inflammatory death 
(pyroptosis) triggered by innate immune recognition of invasive pathogens and danger 
signals. Recent work identified roles for pyroptosis in SARS-CoV-2, Yersinia, and Group A 
streptococcal infections, in immune control of cancer and in neurodegeneration. Her lab 
was also in the forefront of developing RNAi-based therapeutics, using RNAi for genome-
wide screening and studying the role of microRNAs in cancer.

She graduated from Radcliffe College, Harvard, received a PhD in theoretical physics at 
Rockefeller and an MD in the joint Harvard MIT Program in Health Sciences and Technology. 
She worked as a theoretical high energy physicist at the Institute for Advanced Study in 
Princeton and at Fermilab. She was a postdoc with Herman Eisen in immunology at MIT and 
worked as a hematologist/oncologist at New England Medical Center. She is a member of 
the American Academy of Arts and Sciences, the National Academy of Sciences and the 
National Academy of Medicine.

JUDY LIEBERMAN
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GENOMIC AND NON-GENOMIC ANTI-
FERROPTOTIC FUNCTIONS OF ESTRADIOL 
DEFINE CELL DEATH PROPAGATION AND SEX 
DIFFERENCES IN ACUTE KIDNEY INJURY

Chair of the Clinic for Internal Medicine V, UMM Mannheim of 
the Heidelberg University               

Andreas Linkermann is the Chair of the Clinic for Internal Medicine V, UMM Mannheim of 
the Heidelberg University, Germany. He was trained to specialize in internal medicine, 
nephrology and transplantation at the Division of Nephrology at the Christian-Albrechts-
University Kiel, Germany until 2016 where he became a Fellow of the American Society 
of Nephrology (FASN) with a clinical focus on kidney transplantation and acute kidney 
injury. Until September 2024, he served as a Heisenbergprofessor at the Carl Gustav Carus 
Hospital of the Technical University of Dresden. 

As a clinician scientist, research in his laboratory includes work on the basic understanding 
of regulated cell death and the mechanisms of necroinflammation. The immunogenicity 
of regulated necrosis was identified as a potential therapeutic target not only during 
transplantation and acute kidney injury, but also in myocardial infarction, stroke and 
intoxications. Recently, the laboratory focused on cell death propagation in the renal tubules 
and two specific signalling pathways of necroptosis and ferroptosis. In collaboration with 
medicinal chemists, small molecule inhibitors of these pathways have been developed. 
Since 2018, the lab has focused on sex differences in cell death and acute kidney injury. 
Another recent but exciting project investigates kidney xenotransplantation. 

Work in the Linkermann laboratory is funded by the German Research Foundation 
including the collaborative research centers SFB/TRR205 (Adrenal) SFB/TRR127 
(Xenotranplantation), the SPP2036 on ferroptosis, the international research training 
group IRTG2251, the TransCampus project with King´s college London and several private 
foundations. For the identification of the mechanistic details of signalling pathways of 
regulated necrosis and their role in pathophysiologic settings, Linkermann received the 
Carl-Ludwig-Award and the Franz-Volhard-Award of the German Society of Nephrology 
(DGfN), the Rudolf-Pichlmayr-Award of the German Society of Transplantation, the young 
investigator award of the American Transplantation Society, the Scientific excellence prize 
by the European Renal Association and was entitled honorary member of the European 
Academy of Tumor Immunology. Since 2021, he is a Clarivate Highly Cited researcher.

ANDREAS LINKERMANN
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Patrícia Maciel obtained a B.Sc. in Biochemistry (1993) and a Ph.D. in Biomedical Sciences 
– Genetics (1998) at the University of Porto, having developed her thesis work at Hôpital 
Necker-Enfants Malades, France, and at the Centre for Research in Neuroscience, McGill 
University, Canada.
Dr. Maciel is currently an Associate Professor at the University of Minho School of Medicine, 
Director of the MSc program in Health Sciences and Director of the Life and Health Sciences 
Research Institute (ICVS), where she also leads the Translational Neurogenetics research 
team. Her work, focusing on the discovery of molecular mechanisms and therapeutics for 
neurological diseases, of a neurodegenerative and neurodevelopmental nature, has led to 
over 150 publications in peer-reviewed scientific journals, with an H-index of 41 (Researcher 
ID)/50 (Google Scholar). She has supervised 20 PhD students and 20 MSc students to 
thesis completion. She is an inventor in two patents and has multiple collaborations with 
pharmaceutical companies for drug discovery and development.
In addition to serving as reviewer for over 30 scientific journals and for national and 
international funding entities, Dr. Maciel integrates the Inter-Ministerial Committee for an 
Integrated Strategy for Rare Diseases, the Policy Board of the European Joint Programme 
on Rare Diseases, and served as Expert and Rapporteur for the National Agenda for 
Research and Development promoted by the Portuguese Foundation for Science and 
Technology (FCT). She is an elected member of the General Council of the University of 
Minho since July 2020.

PATRICIA MACIEL

SEROTONIN SIGNALING PROTECTS NEURONS 
AGAINST PROTEIN AGGREGATION-INDUCED 
DYSFUNCTION AND DEGENERATION

Associate Professor, University of Minho School of Medicine; 
Director, Life and Health Sciences Research Institute (ICVS) 
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DECODING THE CONTRIBUTION OF THE IMMUNE 
SYSTEM TO AGING

Head of Immunometabolism and Inflammation Lab, Severo 
Ochoa Centre for Molecular Biology

Link to the lab

María Mittelbrunn received the degree of Doctor in Biomedicine, Biochemistry and 
Molecular Biology from the School of Medicine at the Autonomous University of Madrid 
in 2006, and performed postdoctoral work at Spanish National Center for Cardiovascular 
Research (CNIC) (Madrid, Spain) from 2007 to 2016. Since 2017, she is Group Leader of the 
Immunometabolism & Inflammation Laboratory at the Molecular Biology Center (Madrid). 
Since 2021, she is Research Scientist of the Spanish Research Council (CSIC) .

Among her original contributions as PI are the demonstration that the deterioration of 
immune system function with aging not only compromises the response to infection, 
cancer, vaccination, or predisposes to autoimmunity but also increases the risk for 
cardiovascular, metabolic, and cognitive decline, thereby placing the immune system as 
a controller of healthy aging. Dr Mittelbrunn has contributed to decoding the molecular 
mechanisms by which aged T cells contribute to inflammaging and age-related diseases. 
Additionally, she has proposed new therapeutic targets to delay age-related multimorbidity 
and to reverse aortic aneurysms, thus preventing sudden death due to aortic dissections.

She has obtained funding from the major European and Spanish funding organisations, 
including an European Research Council Starting Grant in 2016, and  Consolidator Grant in 
2022.

For her scientific achievements, she has been awarded with Doctoral thesis Extraordinary 
Prize (2006), LÓREAL UNESCO for Women in Science (2015), BANCO SABADELL AWARD for 
Biomedical Research (2022), and Royal Spanish Academia of Science for young  researchers 
among others. Since 2024, she is Visiting Professor at CCTI, Columbia

MARÍA MITTELBRUNN
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REGULATION OF NECROPTOSIS AND ITS ROLE 
IN INFLAMMATION

Professor, CECAD Research Center, Institute for Genetics, 
University of Cologne

Link to the lab

Manolis Pasparakis studied Biology at the University of Athens and did his PhD at the 
Hellenic Pasteur Institute in Athens, Greece. After postdoctoral training in the Institute for 
Genetics of the University of Cologne he joined the Mouse Biology Programme of EMBL 
in Monterotondo, Italy as a group leader. Since 2005 he is a professor at the Institute for 
Genetics of the University of Cologne. 

His research aims to understand the mechanisms regulating inflammation and the 
pathogenesis of inflammatory diseases and cancer. Topics of particular interest in his lab 
include IKK/NF-kB signalling and its function in physiology and pathology, RIP kinases and 
their role in health and disease, as well as ZBP1 as a sensor of Z-nucleic acids that mediates 
cell death, inflammation and interferon responses.

MANOLIS PASPARAKIS
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AUTOPHAGY AND NEURODEGENERATION

Professor of Molecular Neurogenetics and UK Dementia 
Research Institute Group Leader, University of Cambridge

Link to the lab

David Rubinsztein is Professor of Molecular Neurogenetics and a UK Dementia Research 
Institute Group Leader at the University of Cambridge. He is Deputy Director of the 
Cambridge Institute for Medical Research. Dr. Rubinsztein earned his MB ChB, BSc(Med)
Hons, and PhD degrees from University of Cape Town. He came to Cambridge in 1993 as a 
Senior Registrar in genetic pathology and was the first person to complete formal training 
in this field in the UK. 

His research is focused in the field of autophagy, particularly in the context of 
neurodegenerative diseases. His laboratory pioneered the strategy of autophagy 
upregulation as a possible therapeutic approach in various neurodegenerative diseases, 
and has identified drugs and novel pathways that may be exploited for this objective. He has 
made contributions that reveal the relevance of autophagy defects as a disease mechanism 
and to the basic cell biology of this important catabolic process. 

Rubinsztein was elected Fellow of the Academy of Medical Sciences (2004), EMBO member 
(2011), Fellow of the Royal Society (2017) and membership of Academia Europaea (2022). He 
was awarded the Graham Bull Prize (2007), Thudichum Medal (2017), Roger de Spoelberch 
prize (2017) and the Goudie Medal (2020).

DAVID RUBINSZTEIN
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AUTOPHAGY AND NEURODEGENERATION

Group Leader, Cell Biology of Immunity, Max Delbrück Center 
for Molecular Medicine Berlin

Link to the lab

Prof. Katja Simon trained as an Immunologist at the Deutsche Rheumaforschungszentrum, 
Berlin and during her PhD showed that TH1 cytokines are found in excess in human 
rheumatoid arthritis joints. For this, she was awarded the European League Against 
Rheumatism EULAR award.

After postdocs at the Centre d’Immunologie Marseille Luminy and at the Weatherall 
Institute in Oxford, where she focused on cell death pathways in the immune system, she 
became a principal investigator. With her team, she pioneered the field of autophagy in the 
immune system. Her group discovered that autophagy, the main cellular bulk degradation 
pathway, promotes differentiation of healthy red blood cells and neutrophils, and maintains 
long-lived cells such as stem and memory T cells. She also showed that it prevents ageing 
of immune cells and can be used to reverse immune senescence.

She has been a Wellcome investigator since 2015. In 2016 she moved to the Kennedy 
Institute of Rheumatology Oxford and became a full professor. In 2022 she started a new 
group at the Max Delbrück Center for Molecular Medicine in Berlin with funding from the 
Helmholtz Society for distinguished professors. She received the 2018 Ita Askonas prize for 
outstanding achievements as a female European group leader in Immunology and became 
a fellow of the UK Academy of Medical Sciences.

KATJA SIMON



26

METABOLISM, DRUGS, AND DIET: FERROPTOSIS 
AS A NEW THERAPEUTIC PARADIGM

Chair of the Department of Biological Sciences and a 
Professor at Columbia University in the Departments of 
Biological Science and Chemistry

Link to the lab

Brent R. Stockwell, PhD, is the William R. Kenan Jr. Professor of Biological Sciences and 
Chair of the Department of Biological Sciences, and Professor of Chemistry in Arts & 
Sciences, Columbia University, and Professor of Pathology and Cell Biology, Vagelos College 
of Physicians and Surgeons, Columbia University Irving Medical Center. His research 
involves the discovery of small molecules that can be used to understand and treat cancer 
and neurodegeneration, with a focus on biochemical mechanisms governing cell death. 
In a series of papers from 2003-2012, Dr Stockwell discovered compounds that activate 
a previously unrecognised form of cell death that he termed ferroptosis. His lab defined 
key mechanisms governing ferroptosis, its therapeutic implications, and key reagents for 
studying this new form of cell death. 

Dr Stockwell has received numerous awards, including being elected to the US National 
Academy of Medicine, a Burroughs Wellcome Fund Career Award at the Scientific 
Interface, a Beckman Young Investigator Award, a Howard Hughes Medical Institute Early 
Career Scientist Award, the BioAccelerate NYC Prize, the Lenfest Distinguished Columbia 
Faculty Award, the Great Teacher of Columbia College Award from the Society of Columbia 
Graduates, the Dean Peter Awn Commitment to the LGBTQ community Faculty Award, and 
an NCI R35 Outstanding Investigator Award. He has been in the top one percent of highly 
cited researchers the last four years and was named as one of the 50 most influential life 
science individuals in New York. He has published >190 scientific articles, been awarded 23 
US patents, and received >50 research grants for >$40 million.

BRENT STOCKWELL
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HOW DOES THE TUMOUR SUPPRESSOR P53 
INSTRUCT CELL FATE – APOPTOSIS VS CELL 
SURVIVAL AND CELL CYCLE ARREST?

Head of the Blood Cells and Blood Cancer Division at The 
Walter and Eliza Hall Institute

Link to the lab

Andreas Strasser is Head of the Blood Cells and Blood Cancer Division at the Walter and 
Eliza Hall Institute. He is a world leader in cancer and immunology, with a particular focus 
on the role of programmed cell death (apoptosis).  By exploiting mouse genetics, he was the 
first to demonstrate that abnormalities in the control of apoptosis can cause autoimmune 
disease and amongst the first to show that this can cause cancer and render tumor cells 
refractory to anti-cancer therapy.  These discoveries have major biological implications and 
suggest novel therapeutic strategies for cancer, autoimmunity and degenerative diseases.  
Current research interests include identification of the signalling pathways that mediate 
developmentally programmed cell death in mammals and those that are responsible for 
chemotherapy-induced killing of cancer cells, with the goal to develop improved strategies 
for treatment of cancer and autoimmune diseases.

Andreas Strasser earned his PhD at Basel Institute for Immunology under Fritz Meichers 
in 1988 and moved for postdoctoral studies under Suzanne Cory to the Walter and Eliza 
Hall Institute in 1989 where he has remained ever since.  He has been a Senior, Principal, 
then Senior Principal Research Fellow, then Australia Fellow of the National Health and 
Medical Research Council.  Since 2006 he has been the Joint Division Head of the Molecular 
Genetics of Cancer Division at Walter and Eliza Hall Institute.  He has published more than 
240 primary research papers as well as a further 100+ review articles, and has received 
more than 35,000 citations overall.  He has been recognised with the Burnet Prize, the 
Josef Steiner Cancer Research Prize, the Friedrich Miescher Prize from the Swiss Society 
for Biochemistry, shared the Glaxo Wellcome Australia Prize with Professor David Vaux, and 
the Victoria Prize in 2011.  In 2003 he was elected to the Australian Academy of Science. In 
2009, became a foreign associate member of the European Molecular Biology Organisation, 
and in 2023 he was elected a Fellow of the American Association of Cancer Research 
(AACR).

ANDREAS STRASSER
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MITOCHONDRIA AND ANTI-TUMOUR IMMUNITY – 
A CASE OF BACTERIAL MIMICRY?

Deputy Head of School of Cancer Sciences, University 
of Glasgow; Professor of Mitochondrial Cancer Biology, 
University of Glasgow; Senior Group Leader, Cancer Research 
UK Scotland Institute                                     

Link to the lab

Prof. Stephen Tait investigates mitochondrial regulation of cell death and inflammation in 
the context of cancer. His lab is based at the Cancer Research UK Scotland Institute in 
Glasgow, UK. 

His lab’s major contributions include:

1. The discovery that sub-lethal engagement of mitochondrial apoptotic signaling can 
be oncogenic

2. Killing cancer cells under caspase inhibited conditions engages anti-tumor 
immunity

3. Discovery that mitochondria trigger various inflammatory pathways during cell 
death

4. Mitochondrial permeabilisation directly connects cell death and senescence

His lab is supported by funding from Cancer Research UK, BBSRC and Prostate Cancer UK.

STEPHEN TAIT
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DEATH RECEPTORS AND UBIQUITIN IN CELL 
DEATH, INFLAMMATION AND IMMUNITY

Professor of Biochemistry, Institute of Biochemistry I, 
University of Cologne.
Centre for Cell Death, Cancer and Inflammation, UCL Cancer 
Institute, University College London               

Link to the lab (ULC)
Link to the lab (University Cologne)

Professor Henning Walczak holds a dual position as Alexander-von-Humboldt Professor 
of Biochemistry at the Centre of Biochemistry & CECAD at the University of Cologne and 
Chair of the Centre for Cell Death, Cancer and Inflammation (CCCI) in the Cancer Institute, 
University College of London.

After completing his PhD in 1995 at the German Cancer Research Centre (DKFZ, Heidelberg, 
Germany), he worked as postdoctoral researcher at Immunex Corporation in Seattle (WA, 
USA). After returning to Europe in 1998, he became group leader at the DKFZ in 2000 
following receipt of a BioFuture Prize awarded by the German Ministry for Science and 
Education. In October 2007, he was appointed as Chair of Tumour Immunology at Imperial 
College London. He joined UCL in January 2013. Research by the Walczak group has been 
funded through Programme grants from Cancer Research UK, the Wellcome Trust, MRC 
and ERC since 2008. In 2019, he was appointed as Alexander-von-Humboldt Professor 
of Biochemistry and Chair of the Institute of Biochemistry I of the Medical Faculty of the 
University of Cologne.

The Research group headed by Prof Walczak investigates cell death and ubiquitin in 
inflammation, immunity to infection, auto-immunity and cancer. A particular emphasis of 
the group’s work is on harnessing newly gained insight on the functional interplay between 
cell death, ubiquitin and inflammation regarding their role in tumour immunity.

HENNING WALCZAK
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NEW TRICKS FOR XIAP IN CELL DEATH AND 
INFLAMMATION

Group leader, Institute of Experimental Immunology, 
Department of Molecular Life Sciences, University of Zurich          

Link to the lab

Wei-Lynn Wong (Lynn) hails from Canada. She pursued her undergraduate education at 
the University of Guelph, participating in the co-operative program, earning a Bachelor 
of Science degree. Continuing her academic journey, she obtained her PhD from the 
University of Toronto, conducting research at the Princess Margaret (PM) Cancer Centre, 
formerly recognized as the Ontario Cancer Institute.

Her postdoctoral years led her to Melbourne, Australia, where she was mentored by John 
Silke and David Vaux at the Walter & Eliza Hall Institute of Medical Research and LaTrobe 
University. In 2011, she transitioned to Switzerland, assuming the role of a group leader at 
theInstitute of Experimental Immunology, University of Zurich . After receiving the Clöetta 
Medical Research fellow, she became Assistant Professor within the same institute in 2016. 
In 2022, her group moved to the Department of Molecular Life Sciences at the University 
of Zurich.

The research of her lab explores the vital function of cell demise in maintaining healthy 
tissue homeostasis. The manner in which a cell meets its end profoundly influences the 
neighbouring tissue and the immune system’s reaction. Their emphasis lies in pinpointing 
the regulatory mechanisms governing cell demise signaling and its implications in detecting 
danger cues and/or generating inflammation, such as activation of the inflammasome or an 
interferon stimulated gene signature. The lab strives to uncover whether these responses 
vary across different primary cell types or share commonalities. This has unveiled how 
multifaceted cell death signaling pathways can often blur the line in regulating cell demise 
or cellular function.

WENDY WEI-LYNN WONG
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TALK TITLE

Director of Interdisciplinary Research Center on Biology and 
Chemistry, Shanghai Institute of Organic Chemistry, Chinese 
Academy of Sciences         

Link to the lab

Junying Yuan received her undergraduate degree from Fudan University, Shanghai, China, 
in 1982 and her Ph.D. in Neuroscience from Harvard University in 1989. Dr. Yuan carried out 
her Ph.D. thesis work at the Massachusetts Institute of Technology in the laboratory of H. 
R. Horvitz. She was first appointed as Assistant Professor at Harvard Medical School in 
1992, when she became a Principal Investigator of the Cardiovascular Research Center at 
Massachusetts General Hospital. She joined the Department of Cell Biology in 1996 and was 
appointed a Professor of Cell Biology at Harvard Medical School in 2000. In 2014, Dr. Yuan 
was appointed as Elizabeth D. Hay Professor of Cell Biology, a Professorship that honours 
the late Professor Elizabeth D. Hay, the first female full professor in the history of Harvard 
Medical School. Dr. Yuan returned to China in 2020 and joined Shanghai Institute of Organic 
Chemistry as the Director of Interdisciplinary Research Center on Biology and Chemistry.

Dr. Yuan is a pioneer in the cell death field. Her 256 published papers have been highly 
cited with collective citations of more than 120,000 times (H index 136). Dr. Yuan made 
transformative discoveries on apoptosis and necroptosis in mammalian cells. Her discovery 
of mammalian caspases led to a molecular era in apoptosis research. She used chemical 
biology to demonstrate the existence and significance of a regulated necrosis mechanism, 
termed necroptosis, in human inflammatory and neurodegenerative diseases and the role 
of RIPK1 as a key mediator of necroptosis. RIPK1 inhibitors, first discovered and described 
by Dr. Yuan, have been advanced into human clinical trials for the treatment of human 
inflammatory and neurodegenerative diseases worldwide. She is an elected member of the 
National Academy of Sciences (US) and the American Academy of Arts and Sciences, and a 
foreign member of the Chinese Academy of Sciences.

JUNYING YUAN
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SHORT TALKS SELECTED FROM ABSTRACTS

DAVID ANDREWS

Sunnybrook Research Institute, Canada

DIRECT BINDING INTERACTIONS OF C-TERMINAL 
SEQUENCES OF BCL-2 FAMILY PROTEINS REGULATE 
CELL DEATH

GUY BROWN

University of Cambridge, United Kingdom

CELL DEATH BY PHAGOCYTOSIS CONTRIBUTES TO 
NEURODEGENERATION

FRANK ESSMANN

Robert Bosch Center for Tumor Diseases, Germany

PREFERENTIAL HOMOTYPIC INTERACTION OF  C-TER-
MINAL DOMAINS FROM  PRO-APOPTOTIC EFFECTOR 
PROTEINS BAX, BAK AND BOK
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SHORT TALKS SELECTED FROM ABSTRACTS

ESTHER HOSTE

Ghent University, Belgium

STABILIZATION OF BETA-CATENIN AVERTS DERMATI-
TIS CAUSED BY OTULIN DEFICIENCY

WALKER JACKSON

Linköping University, Sweden

MICROGLIA DO SOMETHING STRANGE TO THEIR RIBO-
SOMES DURING NEUROINFLAMMATION

HADIAN KAMYAR

Helmholtz Centre Munich, Germany

SUPPRESSION OF FERROPTOSIS BY VITAMIN A OR 
RADICAL-TRAPPING ANTIOXIDANTS IS ESSENTIAL 
FOR NEURONAL DEVELOPMENT
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ANA JANIC

Universidad Pompeu Fabra, Spain

COMBINED ABSENCE OF TRP53 TARGET GENES 
ZMAT3, PUMA AND P21 CAUSE A HIGH INCIDENCE IN 
MICE

HIROYASU NAKANO

Toho University School of Medicine, Japan 

LIVE CELL IMAGING OF NECROPTOSIS AND THE RE-
LEASE OF DAMPS IN VITRO AND IN VIVO

SHORT TALKS SELECTED FROM ABSTRACTS

SJOERD VAN WIJK

Institute for Experimental Cancer Research in Pediat-
rics, Goethe University Hospital Germany

LINEAR UBIQUITINATION AT DAMAGED LYSOSOMES 
INDUCES LOCAL NF-ΚB ACTIVATION AND CONTROLS 
CELL SURVIVAL



35

FLASH TALKS SELECTED FROM ABSTRACTS

GEORGIA ATKIN-SMITH

Walter and Eliza Hall Institute, Australia

IDENTIFICATION OF ENDOTHELIAL CELL EXTRACEL-
LULAR VESICLES AS A BIOMARKER OF VASCULAR 
DEGRADATION DURING BLOOD MALIGNANCIES

ILARIA DEIDDA

University Medical Center Göttingen, Georg-August 
University, Germany

RUNX1 MODULATES APOPTOSIS VIA EPIGENETIC 
REPROGRAMMING IN PANCREATIC CANCER

ROBERTO FERNÁNDEZ ACOSTA

University of Antwerpen, Belgium

EPIGENETIC RECONDITIONING OF FERROPTO-
SIS-RESISTANT HIGH-RISK NEUROBLASTOMA: 
CTRL+ALT+DEL FOR TUMOR DEFENSE MACHINERY

MELANIE GRUSDAT-POZDEEV

Luxembourg Centre for Systems Biomedicine, 
University of Luxembourg

GLUTATHIONE REGULATES NATURAL KILLER CELL 
IMMUNITY AND MEDIATES TUMOR CONTROL
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FLASH TALKS SELECTED FROM ABSTRACTS

KIRSTEN KENNEY

University of Queensland, Australia

CORTICOSTERONE DYSREGULATES NLRP3 INFLAM-
MASOME SIGNALLING

SVENJA LORENZ

Helmholtz Centre Munich, Germany 

NEURONAL FERROPTOSIS IN MICE CAUSES SIGNA-
TURES REMINISCENT OF NEURODEGENERATIVE 
DISEASES IN MAN

FRANCESCA RIZZOLLO

VIB - KU Leuven Center for Cancer Biology, Germany

IRON TRAFFICKING AND FERROPTOSIS VULNERABIL-
ITY IN MELANOMA IS CONTROLLED BY MITOCHON-
DRIA-LYSOSOME CONTACT TETHERING 

ANNA SAORIN

University of Zurich, Kinderspital Zurich Switzerland

TRANSCRIPTIONAL REMODELING SHAPES THERA-
PEUTIC VULNERABILITY TO NECROPTOSIS IN ACUTE 
LYMPHOBLASTIC LEUKEMIA
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FLASH TALKS SELECTED FROM ABSTRACTS

EGE SOLEL

University of Bergen, Norway

IMPACT OF GSDME ON PYROPTOSIS IN GLIOBLASTOMA

IRATXE URANGA MURILLO

Health Research Institute of Aragon, Spain

FASL, A CRUCIAL HOST FACTOR DRIVING COVID-19 
PATHOLOGY AND LETHALITY

SIMON VERDONCK

VIB-UGent University of Gent, Belgium

RIPK1 PREVENTS STING-DEPENDENT SKIN INFLAM-
MATION

WEI XIE

VIB - UGent - Center for Inflammation Research  

ROLE OF APOPTOTIC EXECUTIONER CASPASE-3/7 
IN INTESTINAL INFLAMMATION AND COLORECTAL 
CANCER
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ABSTRACTS OF SHORT / FLASH TALKS

Author Affiliation Title Talk, Slot & 
Poster no.

David Andrews Sunnybrook Re-
search Institute

Direct binding interactions 
of C-terminal sequences 
of BCL-2 family proteins 

regulate cell death

Short talk 
 

Session 4 
(10.10, 15:45) 

Poster no. 1

Georgia 
Atkin-Smith

WEHI Identification of endothelial 
cell extracellular vesicles 

as a biomarker of vascular 
degradation during blood 

malignancies

Flash talk 
 

Session 5 
(11.10, 12:15)

Poster no. 2

Guy Brown University of 
Cambridge, United 

Kingdom

Cell death by phagocytosis 
contributes to 

neurodegeneration

Short talk 
 

Session 1
(09.10, 09:45)

Ilaria Deidda Universitäts-
medizin Göttingen, 

Georg-August 
Universität

RUNX1 Modulates 
Apoptosis via Epigenetic 

Reprogramming in 
Pancreatic Cancer

Flash talk 
 

Session 4 
(10.10, 16:00)

Poster no. 3

Frank Essmann Robert Bosch 
Center for Tumor 

Diseases

Preferential homotypic 
interaction of  C-terminal 

domains from  pro-
apoptotic effector proteins 

BAX, BAK and BOK

Short Talk 
 

Session 5 
(11.10, 14:15)

Poster no. 4

Roberto 
Fernández Acosta

University of Ant-
werpen

Epigenetic reconditioning 
of ferroptosis-resistant 

high-risk neuroblastoma: 
Ctrl+Alt+Del for tumor 

defense machinery

Flash talk 
 

Session 4 
(10.10, 16:07)

Poster no. 5
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ABSTRACTS OF SHORT / FLASH TALKS

Author Affiliation Title Talk, Slot & 
Poster no.

Melanie 
Grusdat-Pozdeev

Luxembourg 
Centre for Systems 

Biomedicine

Glutathione regulates 
natural killer cell immunity 

and mediates tumor control

Flash talk 
 

Session 3 
(10.10, 10:00)

Poster no. 6

Kamyar Hadian Helmholtz Zentrum 
München 

Suppression of ferroptosis 
by vitamin A or radical-
trapping antioxidants is 

essential for neuronal 
development

Short talk 
 

Session 3
(10.10, 09:45)

Esther Hoste Ghent University Stabilization of beta-
catenin averts dermatitis 

caused by OTULIN 
deficiency

Short Talk 
 

Session 5 
(11.10, 12:00)

Poster no. 7

Walker Jackson Linköping 
University

Microglia do something 
strange to their ribosomes 
during neuroinflammation

Short Talk 
 

Session 5 
(11.10, 13:45)

Ana Janic Universidad 
Pompeu Fabra

Combined absence of 
TRP53 target genes ZMAT3, 
PUMA and p21 cause a high 

incidence in mice

Short Talk 
 

Session 5 
(11.10, 14:00)

Kirsten Kenney University of 
Queensland

Corticosterone 
Dysregulates NLRP3 

Inflammasome Signalling

Flash talk 
 

Session 5 
(11.10, 10:07)

Poster no. 8
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ABSTRACTS OF SHORT / FLASH TALKS

Author Affiliation Title Talk, Slot & 
Poster no.

Svenja Lorenz Helmholtz Zentrum 
München 

Neuronal ferroptosis 
in mice causes 

signatures reminiscent 
of neurodegenerative 

diseases in man

Flash talk 
 

Session 1 
(9.10, 10:07)

Poster no. 9

Hiroyasu Nakano Toho University 
School of Medicine

Live cell imaging of 
necroptosis and the release 
of DAMPs in vitro and in vivo

Short talk 
 

Session 2 
(9.10, 15:45)

Francesca Rizzollo VIB - KU Leuven Iron trafficking and 
ferroptosis vulnerability 

in melanoma is controlled 
by mitochondria-lysosome 

contact tethering 

Flash talk 
 

Session 3 
(10.10, 10:07)

Poster no. 10

Anna Saorin UZH, Kinderspital 
Zurich

Transcriptional remodeling 
shapes therapeutic 

vulnerability to necroptosis 
in acute lymphoblastic 

leukemia

Flash talk 
 

Session 2 
(9.10, 16:00)

Ege Solel University of 
Bergen

Impact of GSDME on 
Pyroptosis in Glioblastoma

Flash talk 
 

Session 1 
(9.10, 10:00)

Poster no. 11

Iratxe Uranga 
Murillo

Health Research 
Institute of Aragon

FasL, a crucial host factor 
driving COVID-19 pathology 

and lethality

Flash talk 
 

Session 2 
(9.10, 16:07)

Poster no. 12
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ABSTRACTS OF SHORT / FLASH TALKS

Author Affiliation Title Talk, Slot & 
Poster no.

Sjoerd van Wijk Institute for 
Experimental 

Cancer Research 
in Pediatrics, 

Goethe University 
Hospital

Linear ubiquitination 
at damaged lysosomes 

induces local NF-ϰB 
activation and controls cell 

survival

Short talk 
 

Session 5 
(11.10, 09:45)

Simon Verdonck VIB-UGent RIPK1 prevents STING-
dependent skin 

inflammation

Flash talk 
 

Session 5 
(11.10, 10:00)

Wei Xie VIB - UGent - 
Center for Inflam-
mation Research

Role of apoptotic 
executioner caspase-3/7 in 
intestinal inflammation and 

colorectal cancer

Flash talk

Session 5 
(11.10, 12:22)

Poster 96
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Author Affiliation Title Poster no.

Gideon Agyeah Luxembourg 
Centre for Systems 

Biomedicine

Metabolic Regulators of 
Mitochondrial DNA Release in 

Cellular Models of PRKN-linked 
Parkinson’s Disease

13 

Mohamed Ahmed Luxembourg 
Centre for Systems 

Biomedicine 

Sex-Dependent Alterations 
of Apoptotic Processes in 

Alzheimer’s Disease Revealed 
by Large-Scale Single-Cell 

Transcriptomics

14 

Ameer Alakkal New York 
University Abu 

Dhabi

Induction of H2O2-mediated 
Apoptosis and Ferroptosis by 

Sanguinarine in Human Cervical 
Cancer 

15 

Asma Alnuaimi New York 
University Abu 

Dhabi

The Role of Ceramide Activated 
Protein Phosphatase (CAPP) in 

Ferroptosis

16 

Cristian Angeli University of 
Luxembourg

Personalized Functional Profiling 
for Drug Discovery in Melanoma 

17 

Sonia Apostolova Bulgarian Academy 
of Sciences

Preferential enhancement of the 
anticancer potential of betulinic 
acid by its conversion into ionic 
liquids. A study with hormone-

dependent (MCF-7) versus 
hormone-independent (MDA-

MB-231) breast cancer cell lines

18 

Joy Armistead University of 
Cologne

Sphingolipid rheostat dynamics 
control apoptosis and live 

apical cell extrusion in zebrafish 
epidermis

19 

Sundas Arshad Luxembourg 
Centre for Systems 

Biomedicine

Investigating crosstalk between 
intracellular calcium signaling 
and mitochondrial dynamics

20 
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Elisabetta 
Bartolini

Luxembourg 
Institute of Health

Inhibiting the activity of the 
autophagy related protein VPS34 

enhances the release of pro-
inflammatory chemokines CCL5 

and CXCL10 in neuroblastoma 
cells

21 

Zülal Bas How do cells die under glucose 
starvation?

22 

Uditi Bhatt University 
Children’s Hospital 

Zürich

Gasdermin E Dependent 
Pyroptosis Determines Drug 

Sensitivity in Leukemia

23 

Daniel Bonhenry University of 
Luxembourg

Oxidation from 
neuroinflammation and 

effects on the toxicity of the 
Aβ42 peptide - an in-silico 

investigation

24 

Laura 
Cambronero-

Arregui

Zaragoza 
University 

Delving into the mechanism 
of Selinexor-induced death in 

multiple myeloma cell lines

25 

Konstantina 
Chanoumidou

Foundation for 
Research and 

Technology Hellas

Modelling Glucose Neurotoxicity 
in a Human iPSC-based Model 
Unravels the Neuroprotective 

Effect of p75ntr Targeting

26 

Anees Cheratta New York 
University Abu 

Dhabi

Par-4-mediated reactivation of 
p53-mediated tumor supression

27 

M. Pilar Corral-
Sancho

Universidad de 
Zaragoza

PT-112-induced Cell Death 
Mechanism in Human Multiple 

Myeloma Cell Lines

28 

Sophia Croce University of 
Luxembourg

Microbiome-driven chromatin 
state changes in colon cancer 

cells

29 

Shilauni Dadwal Luxembourg 
Centre for Systems 

Biomedicine

Investigating the regulation of 
the NLRP3 inflammasome in 

Alzheimer’s Disease

30 
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Sucheta De Tel Aviv University JNK regulates efficient oncolysis 
by oncolytic-virus/microtubule-

targeting-agent combination

31 

Tom Delanghe VIB-UGENT TAB2 prevents TNF cytotoxicity 
by directly modulating complex II

32 

Maëva Duboeuf UMR754 IVPC NSs protein of Toscana virus 
modulates cell death after 

infection

33 

Ida Eriksson Linköping 
University

Cancer-Associated Fibroblasts 
Alter Cathepsin Expression in 
Head and Neck Squamous Cell 

Carcinoma Spheroids

34 

Jerome Estaquier Université Laval Programmed cell death and host-
immune defense

35 

María Fuentes-
Baile

Miguel Hernández 
University

Study of ferroptosis and 
the JAK/STAT pathway as a 

possible therapeutic target in 
glioblastoma and Alzheimer’s 

disease

36 

Sergio García 
Sánchez

VIB Center for 
Inflammation 

Research

Unraveling the role of LC3-
independent autophagy in 

intestinal inflammation 

37 

Bilgesu Genc İzmir Biomedicine 
and Genome 

Center

IL-4-induced microglial 
extracellular vesicles exert 

neuroprotective effects against 
rotenone-induced neuronal injury 

through miR-191-5p 

38 

Irina Georgieva Institute of  
Biophysics and 

Biomedical 
Engineering

Context-dependent modulation 
of extracellular vesicle 

secretion by ATM inhibition and 
Temozolomide in cancer cells

39 

Melike Gezen Luxembourg 
Institute of Health

Targeting NR1D2 to Reverse 
Immunosuppression in 

Glioblastoma

40 
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Atanasio Gómez-
Mulas

University of 
Luxembourg

Development of PDE6D cell-
penetrating inhibitor peptides to 

target KRAS mutant cancers

41 

Stephanie Gurres University of 
Konstanz

Specific Metabolic Regulations of 
p53 Mutant Variants in Pancreatic 

Cancer

42 

Eden Haseeb CNRS Targeting CK1 and RSK: A 
Strategic Approach to Mitigate 

Necroptosis

43 

Marlena Helms Max Planck 
Institute for 

Biological 
Intelligence

Unveiling the role of inter-
organellar communication in 

PINK1-mediated mitochondrial 
quality control and neuronal 

health

44 

Mariia Hrysiuk Czech Academy of 
Sciences

Functional Divergence of SUCLG2 
Isoforms in Cancer

45 

Chi Hyun Hwang Yonsei University Non-proteolytic ubiquitination 
of RIPK3 via SMURF1 and USP5 

controls necroptosis

46 

Benedetta 
Imperiali

Università degli 
Studi di Roma “Tor 

Vergata”

PTGS2 promotes ferroptosis and 
modulates lipid metabolism  in 
head and neck squamous cell 

carcinoma

47 

Gergely Imre South Dakota 
State University

The caspase-2 substrate p54nrb 
exerts its tumorigenic function 

via expressional regulation

48 

Ana Janic UPF Barcelona Metabolic vulnerabilities of 
aggressive lung tumours with 

concomitant mutations in TP53 
and KRAS

49 

Ali Jazaeri 
Jouneghani

University of Bern The function of TRIM28 as an 
RNA binding protein and its 

role in controlling BOK mRNA 
expression

50 
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Siriporn Jitkaew Chulalongkorn 
University

Natural Flavonoids Targeting 
G2/M Cell Cycle-Related Genes 

and Synergize with Smac Mimetic 
LCL-161 to Induce Necroptosis 
and Immunogenic Cell Death in 

Cholangiocarcinoma Cells

51 

Deeksha Kaloni Walter Eliza 
Hall Institute of 

Medical Research

Identifying novel regulators 
of expression of the BH3-only 

protein PUMA using whole 
genome CRISPR/Cas9 KO 

screens to enhance the efficacy 
of cancer treatment

52 

Celeste 
Laureyssen

University of 
Antwerp

Genome-wide investigation 
reveals the genetic 

underpinnings of granulovacuolar 
degeneration bodies observed 

in neurodegenerative brain 
diseases

53 

Sophie Le Bars University of 
Luxembourg

Cross-Disease Study of 
Apoptotic Signaling Changes 

in Alzheimer’s and Parkinson’s 
Disease Using Single-Cell 

Analyses of Brain Organoids  

54 

Luigi Leanza University of 
Padua

Anti-Cancer Drug Salinomicyn 
Reverses Endothelial Cell Anergy 

Impairing the Formation of 
Melanoma Metastasis

55 

Frida Lind-Holm LIH PARK7/DJ-1 deficiency impairs 
microglial activation in response 

to LPS-induced inflammation

56 

Yanis Macé Centre de 
Recherche en 
Cancérologie 

et Immunologie 
Intégrée Nantes 

Angers

Status and functions of the 
deubiquitinating enzyme CYLD 
during programmed cell death

57 
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Laurent Marichal Luxembourg 
Centre for Systems 

Biomedicine

Tyrosine nitration on amyloid β 
peptides induces the formation 

of toxic oligomers

58 

Laura Martínez 
Escardó

CRUK Scotland 
Institute

Interrogating the role of the 
BCL-2 protein family in advanced 

prostate cancer

59 

Monica Miranda Luxembourg 
Institute of Health

Microglia, astrocytes and 
perivascular macrophages 

contribute to the peri-Aβ plaques 
neurodegeneration in Alzheimer’s 

disease

60 

Teresa Mitchell-
Garcia

University of 
Groningen

Studying ER-mitochondrial 
contact sites in ferroptosis  using 

the SplitFAST probe

61 

Laura Mondragón 
Martínez

Institut De 
Recerca Contra La 

Leucèmia Josep 
Carreras-ijc

Defective cell death 
mechanisms at the root of 
angioimmunoblastic T cell 

lymphoma appearance

62 

Augustine Chidera 
Ndukaife

Delta State 
College of Health 

Technology

Assessment of Programmed Cell 
Death Proteins in Oral Squamous 

Cell Carcinoma

63 

Vlasta Nemcova Charles University miRNA Profile in Human 
Pancreatic β-cells during Fatty 

Acid-induced and Regulated 
Apoptosis 

64 

Karin Öllinger Linköping 
University

Impact of UV-induced expression 
of MMP1 and COX-2 on tumor 

progression in tumor spheroids 
of malignant melanoma

65 

Goksu Oral University of 
Luxembourg

Understanding The SPRED/ RAF 
Interaction and Its Impact on RAS 

Inactivation 

66 

Siraj 
Pallichankandy

New York 
University Abu 

Dhabi

Tumor suppressor Protein 
Prostate Apoptosis Response-4 

(Par-4) regulates Oxeiptosis 
mediated cell death

67 
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Carlos Plaza 
Sirvent

Ruhr Universität  
Bochum

Ripk1 preserves the suppressive 
transcriptional profile of 

regulatory T cells preventing 
the rise of spontaneous 

autoimmunity

68 

Dario Priem VIB/UGent Unconventional autophagy as a 
new and broad anti-inflammatory 

mechanism in the skin

69 

Theresa Riebeling UKSH Campus Kiel The RIPK1 Inhibitor Primidone 
Reduces Psoriasis-Like Skin 

Inflammation

70 

Alessia Ruzza Padova University Impact Of Transglutaminase 
Type 2 (TG2) on Cancer Cell 

Metabolism

71 

Miguel Saceda Fundacion Fisabio Cell Death Mechanisms Induced 
by ClytA-DAAO Chimeric Enzyme 

in Human Cancer Cell Lines

72 

Apiwit Sae-Fung Karolinska 
Institutet

ACSL3 is an unfavorable 
prognostic marker in 

cholangiocarcinoma patients and 
confers ferroptosis resistance in 

cholangiocarcinoma cells

73 

Andre Samson Walter & Eliza 
Hall Institute of 

Medical Research

Non-canonical necroptotic-
to-apoptotic signaling 

is a refractory feature of 
Inflammatory Bowel Disease

74 

Elisabeth 
Schaffner ép. 

Reckinger

University of 
Luxembourg

An Improved PDE6D Inhibitor 
Combines with Sildenafil to 

Synergistically Promote KRAS-
Mutant Cancer Cell Death 

75 

Sophie Schreiner Laboratoire 
national de sante

Investigating Molecular 
Differences in the Hippocampus 

in Alzheimer’s Disease

76 

Zerrin Seller Anadolu University Effects of miR-155-5p on 
migration and autophagy in lung 

cancer cells

77 
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Filippo Severin University of 
Padua

The Modulation Of The ER-
mitochondria Tether GRP75 

Regulates Melanoma Cancer Cell 
Aggressiveness

78 

Kimiya Shams Università degli 
Studi di Palermo

Research on the impact of the 
CD44v6 inhibitor AMC303 in 

preventing or treating metastatic 
colorectal cancer

79 

Jan Šrámek Charles University Hypoxia Potentiates Pro-
Apoptotic Effect of Stearic Acid 
and Inhibits Protective Effect of 
Oleic Acid in Pancreatic β-cells

80 

Frauke Stölting Uniklinik 
Düsseldorf

Oncogenic RAS signaling co-opts 
UDP-galactose-4`-epimerase 

function to promote malignant 
transformation

81 

Karthikeyan 
Subburayan

New York 
University Abu 

Dhabi

Tumor Suppressor PAR-4 
Plays a Key Role in Promoting 

Autophagy-Mediated Ferroptosis

82 

Nicholas Sun Mayo Clinic TBK1 and IKKε protect target cells 
from IFNγ-mediated T cell killing 

via an inflammatory apoptotic 
mechanism

83 

Faisal Thayyullathil New York 
University Abu 

Dhabi

Metabolic Stress Triggers 
Disulfidptosis-Linked 

Necroptosis via activating 
KEAP1-NRF2-SLC7A11 axis

84 

Annabella Thomas WEHI Using fluorescent reporter 
mice and intravital imaging to 
investigate the p53 response 

to oncogene activation driving 
tumour development

85 

Juliane Tschuck Helmholtz Zentrum 
München

Seratrodast inhibits ferroptosis 
by suppressing lipid peroxidation

86 
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Rumiana Tzoneva Bulgarian Academy 
of Sciences

Combined Treatment with 
Melatonin and Fingolimod 
Enhances Cognition and 

Sphingolipid Methabolism In a 
Rat Model of Alzheimer’s Disease

87 

Mike Vadi VIB-UGent Center 
for Inflammation 

Research

Identification of dimethyl 
fumarate (DMF) targets in 

TNF-induced apoptosis and 
necroptosis

88 

Elena Valceschini University of 
Luxembourg

Identification of ZFHX4 as 
a novel transcription factor 

controlling dopaminergic neuron 
differentiation

89 

Natascia Ventura Heinrich Heine 
Universität

Mitochondria regulation of age-
associated neurodegenerative 

diseases via iron-dependent 
signaling pathways

90 

Natascia Ventura Heinrich Heine 
Universität

Iron-regulated cell death 
pathways in C. elegans stress 

response and aging 

91 

Alessia Violante Università degli 
Studi di Roma “Tor 

Vergata”

ZNF148 as a regulator of cell 
migration in Head and Neck 
Squamous Cell Carcinoma

92 

Cyril Willemart University of 
Antwerp

Nanopore Sequencing of Plasma 
Cell-Free DNA in ICU Patients  for 

Monitoring Infection and Organ 
Injury

93 

Liyang Wu University of Berne Targeting programmed death 
with small molecule inhibitors for 

non-small cell lung cancer

94 

Laura Wyckaert VIB-UGent Center 
for Inflammation 

Research

Investigating the 
immunoregulatory properties of 

lipid droplets and metabolites 
following ferroptosis induction in 

cancer 
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Wei XIE VIB-UGent Center 
for Inflammation 

Research

Role of apoptotic executioner 
caspase-3/7 in intestinal 

inflammation

96 

Yihan Yang VIB Photo-oxidative damage 
induces Gasdermin-E-mediated 

pyroptosis in primary and 
recurrent glioblastoma

97 

Alise Zagare Luxembourg 
Centre for Systems 

Biomedicine

Insulin signalling role in 
dopaminergic neuron survival

98 

Elisa Zuccoli Luxembourg 
Centre for Systems 

Biomedicine

Investigating α-synuclein 
aggregation in patient-specific 

immunocompetent midbrain 
organoids in Parkinson’s disease

99 

Wulf Tonnus 
(Andreas 

Linkermann)

Dresden University 
Hospital

Additive STING activation shifts 
cisplatin toxicity from kidney 

injury to liver failure by GSDMD-
dependent NETosis

100 
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DIRECT BINDING INTERACTIONS OF C-TERMINAL SEQUENCES OF 
BCL-2 FAMILY PROTEINS REGULATE CELL DEATH

Andrews D.W. (1,2), Nguyen D. (2), Trebinjac S. (1)

1) Odette Cancer Program, Sunnybrook Research Institute, Sunnybrook Hospital, Toronto, Ontario, 
Canada; 2) Department of Medical Biophysics, University of Toronto, Toronto, Ontario, Canada

Programmed cell death via the both intrinsic and extrinsic pathways is regulated by in-
teractions of the Bcl-2 family protein members that determine whether the cell commits 
to apoptosis via mitochondrial outer membrane permeabilization (MOMP). Recently the 
conserved C-terminal sequences (CTSs) that mediate localization of Bcl-2 family proteins 
to intracellular membranes, have been shown to have additional protein-protein binding 
functions that contribute to the functions of these proteins in regulating MOMP. We have 
discovered pivotal roles of CTSs in Bcl-2 family interactions including: (1) homotypic in-
teractions between anti-apoptotic and pro-apoptotic proteins (2) heterotypic interactions 
between pro-apoptotic and anti-apoptotic proteins that prevent MOMP, and (3) heterotyp-
ic interactions between the pro-apoptotic executioner proteins and the pro-apoptotic di-
rect activator proteins that promote MOMP.  
We use fluorescence spectroscopy, fluorescence lifetime imaging and automated fluo-
rescence microscopy to study protein-protein and protein-membrane interactions in live 
cells and the effects of these interactions on cell death1-3. Examination of these inter-
actions using purified mitochondria and liposomes with full-length recombinant proteins 
revealed that Bcl-XL inhibits apoptosis as dimers that bind multiple BH3 proteins. Bcl-XL 
dimerization mediated by its C-terminal sequence (CTS) enables a unique form of allosteric 
regulation in which the BH3 sensitizer Bad confers switch-like activity to the activation of 
Bax by BH3-proteins4. Similarly, Bax and Bak form homodimers in membranes that are 
stabilized by interactions between the CTS sequences. Dimerization via the CTS may pro-
vide an interface distinct from the BH3-binding site resulting in the formation of Bax and 
Bak multimers that permeabilize membranes. 
What makes a BH3 protein and activator of Bax and Bak? Our analyses of the pro-apoptot-
ic BH3 proteins Bim and Puma revealed a double-bolt lock mechanism in which Bim and 
Puma bind their targets via both the well-known BH3 interaction and by direct binding of 
their respective CTS sequences2,3. For both Bim and Puma it is this additional CTS medi-
ated interaction that enables efficient activation of Bax and Bak. Furthermore, this double 
bolt lock mechanism prevents BH3 mimetics from displacing Bim or Puma from anti-apop-
totic proteins in live cells1.  
These interactions have direct implications for the use of BH3-mimetics as anti-cancer 
agents. The underlying hypothesis has been that treatment with targeted chemotherapy 
agents can be used to induce dimer formation between pro- and anti-apoptotic proteins 
such as activated Bax and Bcl-XL that can then be released by drugs such as the Bcl-2/
Bcl-XL inhibitor Navitoclax resulting in selective kill of cancer cells.  We are testing this 
premise directly in pre-clinical studies using patient derived CLL and AML cells and for oth-
er cancers using organoids. We are also testing the hypothesis in patients with high grade 
serous ovarian cancer in an ongoing Phase I/II clinical trial combining the PARP inhibitor 
Olaparib with the Bcl-2/Bcl-XL inhibitor Navitoclax.  
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IDENTIFICATION OF ENDOTHELIAL CELL EXTRACELLULAR VES-
ICLES AS A BIOMARKER OF VASCULAR DEGRADATION DURING 

BLOOD MALIGNANCIES

Georgia K Atkin-Smith (1,2,3,4), Jascinta Santavanond (3,4), Amanda Light (1,2), Joel S 
Rimes (1,2), Andre Samson (1,2), Jeremy Er (1,5), Joy Liu (1,2), Darryl N Johnson (6), Mélanie 

Le Page (7), Pradeep Rajasekhar (1,2), Raymond Yip (1,2), Niall Geoghegan (1,2), Kelly L 
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D Hawkins (1,2,Y,*) & Ivan KH Poon (3,4,Y,*)

1) WEHI, Melbourne, VIC, AUS. 2) Department of Medical Biology, The University of Melbourne, Melbourne, 
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AUS.

Extracellular vesicles (EVs) are subcellular membrane cargo generated by both live and dy-
ing cells, such as when cells undergo apoptosis or autophagy. The formation of large EVs 
has recently emerged as a key mechanism to aid the disposal of cellular waste, as well as 
aid intercellular communication. However, the in vivo formation and clearance of endothe-
lial cell-derived EVs remains to be fully defined.
We established a 4D intravital imaging approach to track the cellular dynamics of endothe-
lial cells by using the endothelial reporter mouse stain, Flk1-GFP. Extensive intravital mi-
croscopy of the bone marrow calvarium identified a population of large EVs generated by 
endothelial cells under steady state conditions. These EVs contained polarized mitochon-
dria, active caspase 3/7, exposed the ‘eat me’ signal, phosphatidylserine (PtdSer), and were 
also identified in zebrafish and human samples. Through extensive immune cell panelling 
and Image Flow Cytometry, we identified a number of immune cell populations including 
monocytes and neutrophils that could interact with and engulf these EVs. Notably, EV 
clearance was in part driven through a PtdSer dependent mechanism as EVs accumulated 
in the spleen of mice lacking the engulfment machinery, MerTK.
Next, we adopted three different blood cancer models to explore the impact of EV forma-
tion during malignant haematopoiesis. This included acute myeloid leukemia (AML), T cell 
acute lymphoblastic leukemia (T-ALL) and EμMyc-driven B cell lymphoma. Strikingly, live 
intravital imaging of the bone marrow calvarium and dual confocal/multiphoton micros-
copy of cleared long bones revealed that both AML and T-ALL resulted in the degradation 
of the bone marrow vasculature at late-stage of disease. This correlated with elevated 
numbers of endothelial cell-derived EVs found in circulation. Excitingly, we captured the 
complete fragmentation of endothelial cells during AML by extensive time-lapse intravital 
microscopy, and quantified EV biogenesis. Moreover, injection of Annexin V prior to im-
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aging enabled detection of PtdSer positive endothelial cells and EVs in the bone marrow 
microenvironment. In comparison to the extensive vasculature degradation observed dur-
ing AML and T-ALL, expansion of EμMyc lymphoma resulted in drastic remodelling of the 
bone marrow blood vessels but not endothelial cell death. As such, circulating EV levels 
remained unchanged.
Together, this study identified a new EV population that is generated and cleared under 
steady state and malignant conditions. Moreover, EV numbers correlate with endothelial 
cell degradation and thus, can provide a snapshot into the health status of the endothelium 
at distal sites during disease.
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RUNX1 MODULATES APOPTOSIS VIA EPIGENETIC REPROGRAM-
MING IN PANCREATIC CANCER

Leonie Witte (1), Ilaria Deidda (1), Christian Schneeweis (2), Selen Selcen (1), Judith 
Achler-Galitzki (1), Michael Ghadimi (1), Günter Schneider (1), Matthias Wirth (1,3,4)

1) University Medical Center Göttingen, Department of General, Visceral and Pediatric Surgery, 
Göttingen, Germany, 2) Technical University Munich, Institute for Translational Cancer Research and 
Experimental Cancer Therapy, Munich, Germany, 3) Charité Universitätsmedizin Berlin, Department 

of Hematology, Oncology and Cancer Immunology, Campus Benjamin Franklin, Charité - Universitäts-
medizin Berlin, Corporate Member of Freie Universität Berlin and Humboldt-Universität zu Berlin, Berlin, 

Germany, 4) Max-Delbrück-Center for Molecular Medicine, Berlin, Germany

Pancreatic ductal adenocarcinoma (PDAC) displays high adaptability towards therapeutic 
interventions, leading to the development of resistance towards cell death and, ultimately, 
therapy failure. Starting from an unbiased screening approach, we identified RUNX1 as a 
potential therapeutic target in PDAC. We show that small molecule inhibition of RUNX1 is 
associated with the induction of the BH3-only protein NOXA and enriched H3K27 acetyla-
tion, an active chromatin mark (Doffo et al. 2022).
During our study, we conducted an unbiased compound screen with 1842 pharmacological 
compounds including experimental preclinical anti-cancer drugs as well as FDA-approved 
drugs. This screening was carried out in isogenic human and murine NOXA knockout cell 
lines of the aggressive basal-like PDAC subtype. To explore the regulation of potential cell 
death modulators genetically, we employed ATACseq, ChIPseq, and RNAseq, and performed 
extensive database analyses. We analyzed single and combination treatments using live 
cell imaging and quantitative endpoint measurements to assess viability (ATP quantifica-
tion, metabolic activity), cell cycle progression (flow cytometry), and cell death (Annexin V/
PI). Additionally, immunoblotting and qPCR assays were used to validate the mode of cell 
death and specific targets. We tested these pharmacological interventions in a variety of 
murine and human cell line models, predictive patient-derived organoid (PDO) models, and 
cell line-derived xenograft (CDX) models. 
We find that a RUNX1/HDAC2 complex specifically controls the special epigenetic architec-
ture of NOXA, suggesting an overarching role of NOXA in the maintenance of the apoptotic 
balance in PDAC. The combined inhibition of RUNX1 and BET proteins such as BRD4 further 
shifts the apoptotic balance towards cell death by simultaneously releasing the expression 
of pro-apoptotic BCL2 family members and repressing anti-apoptotic BCL2 family mem-
bers transcriptionally. The simultaneous inhibition of RUNX1 and BRD4/BET proteins both 
genetically and pharmacologically therefore induced massive apoptosis in PDAC cell lines, 
patient-derived organoids, and xenograft models and effectively suppressed PDAC tumor 
growth. Likewise, we find a significantly increased response to BET inhibitor treatment in 
the absence of RUNX1. 
Together, our data suggest RUNX1 as a potential biomarker for the prediction of BET inhib-
itor treatment response and suggests a potential epigenetic-based therapeutic strategy 
for PDAC patients.
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CELL DEATH BY PHAGOCYTOSIS CONTRIBUTES TO NEURODEGEN-
ERATION

Guy C. Brown

Department of Biochemistry, University of Cambridge, U.K.

Cell death by phagocytosis (phagoptosis) is the death of a cell as a result of a cell being 
engulfed, killed and digested by another cell. It is one of the commonest forms of cell death 
in mammals, contributing to development, immunity, tissue turnover, cancer and neurode-
generation [1]. Neurodegeneration can result from microglia (brain macrophages) phago-
cytosing neurons or synapses. Many of the genes associated with Alzheimer’s disease (AD) 
risk affect microglial phagocytosis, including TREM2, PLCG2, ABI3, CD33, PILRA, SIGLEC11, 
ABCA1, ABCA7, CR1, GRN, CLU and APOE. However, it is unclear whether this effect on AD 
is via phagocytosis of amyloid and debris, or live synapses and neurons. We found that the 
R47H variant of TREM2 (which increases AD risk 4-fold) increased microglial phagocytosis 
of synapses and neurons, suggesting that microglial phagocytosis is detrimental in AD [2]. 
Extracellular TAU accumulates and spreads through the brain in AD, and we found that ex-
tracellular TAU induced microglial phagocytosis of live neurons via TLR4-NLRP3 inflam-
masome signaling [3]. We have previously shown that this TAU-induced neuronal loss can 
be prevented by blocking the microglial phagocytic receptor P2Y6 in culture and in vivo [4]. 
We also found that blocking the microglial P2Y6 receptor can prevent microglial phagocy-
tosis of synapses, contributing to loss of neurons and memory [5].
Blood and brain levels of lipopolysaccharide (LPS) are elevated in AD, and potentially con-
tribute to disease progression by activating microglial phagocytosis [6]. Screening for 
drugs that prevent LPS-induced neuronal death in glial-neuronal cultures identified multi-
ple pathways, including the tyrosine kinase SYK [7]. TREM2 and other phagocytic receptors 
induce microglial phagocytosis via SYK, and we found that SYK inhibitors could prevent 
LPS-induced neuronal loss by blocking microglial phagocytosis of neurons [7,8]. Overall, 
the above results, and unpublished results to be presented, indicate that microglial phago-
cytosis of neurons and synapses contributes to neurodegeneration, and this may be pre-
vented by blocking TREM2, SYK or P2Y6.
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Mitochondrial apoptosis signaling is critically regulated by the Bcl-2 protein family. Oli-
gomerization of the pro-apoptotic downstream effector proteins BAX, BAK or BOK and 
subsequent release of cytochrome c initiate the caspase cascade and proteolysis of regu-
latory and structural downstream substrates. The pro- and anti-apoptotic members of the 
Bcl-2 family constitute an intricate network of specific interaction. Interaction is mediated 
by binding of the Bcl-2 Homology Domain 3 (BH3) into the hydrophobic groove of anti-ap-
optotic proteins. Thus, the BH3 has been identified as lead structure for small molecule 
drugs that block anti-apoptotic Bcl-2 proteins. These BH3-mimetic drugs are effective in 
anti-cancer therapy.
While the role of the C-terminal α9 helix, also coined transmembrane domain (TMD), for 
the subcellular localization of Bcl-2 proteins is widely accepted, studies on the direct in-
teraction of Bcl-2 TMDs are rare. We developed and utilized a split-luciferase assay to in-
vestigate the interaction of TMDs from Bcl-2 proteins. We identify preferential homotypic 
interaction of the transmembrane domains from pro-apoptotic effector proteins BAX, BAK 
and BOK. These results are supported by data from molecular modeling of effector-TMD in-
teraction in mimics of subcellular membranes. Exchange of TMDs in pro-apoptotic effector 
proteins verifies the significant part of TMD sequence in mediating subcellular localization, 
protein-protein interaction and, consequently, cell death regulation. 
The results i) underline the critical role of Bcl-2 TMDs in mediating localization to intra-
cellular membranes, ii) support their function in Bcl-2 protein interaction, and iii) indicate 
the impact of TMDs on regulation of cell death. Further investigation will characterize Bcl-
2-TMD interactions and their role in fine tuning Bcl-2 regulated apoptosis. Analysis of tu-
mor-specific TMD mutations might establish TMDs as marker for anti-cancer therapy.
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Neuroblastoma (NB) is the most common extracranial solid tumor in children and is a lead-
ing cause of pediatric cancer-related mortality (1, 2). Patients with high-risk forms of neu-
roblastoma often exhibit poor response to therapy and frequent relapse post-treatment (3, 
4). In previous studies, we demonstrated that inducing ferroptosis, an iron-dependent cell 
death driven by excessive lipid peroxidation, effectively eradicates therapy-resistant, ag-
gressive NB in mice (5). However, high-risk NB tumors adapt to develop ferroptosis resist-
ance mechanisms, which include decreased levels of polyunsaturated fatty acids (PUFAs) 
and iron availability, alongside the upregulation of antioxidant pathways (6-8). Epigenetic 
modifications are key contributors to drug resistance (9), prompting us to explore epige-
netic modulation to sensitize high-risk NB to ferroptosis.
NB exhibits significant clinical heterogeneity (10), leading us to stratify NB cell lines based 
on their sensitivity to ferroptosis. Our analysis revealed SH-SY5Y cell line as particularly 
resistant. Leveraging this model, highly refractory to ferroptosis, we screened a library of 
1,210 epigenetic drugs, identifying 4 potent sensitizing compounds (ferroptosis induced 
mostly in combination with a ferroptosis trigger), while 16 induce ferroptosis independently. 
Notably, a majority of these compounds are inhibitors of BET proteins, histone deacetylas-
es (HDACs), or kinases, underscoring the pivotal role of these epigenetic regulators in 
sensitizing NB to ferroptosis. Additionally, novel targets unrelated to ferroptosis, such as 
tankyrase proteins, were also identified, presenting exciting avenues for further investi-
gation. Furthermore, we discovered and validated in vitro, for the first time, two FDA-ap-
proved drugs and two drugs currently in phase 2 clinical trials as potent ferroptosis triggers 
(with EC50 values ranging from 3 to 120 nM), which could expedite clinical translation.
Building upon these findings, we selected a BET inhibitor (BETi) for additional analysis of its 
sensitizing effect in vitro. We found that the combination of RSL3 or ML162 with the BETi 
synergistically induced a robust, nearly unstoppable wave of ferroptotic cell death. Tran-
scriptomic and DNA methylation (WGBS and ONT) analysis of SH-SY5Y cells treated with 
200 nM of the BETi revealed substantial upregulation/activation of histone-related genes 
and pathways, accompanied by a decrease in transcript levels of SLC7A11 and its regulators 
(DKK1 and GDF15). Moreover, drug connectivity analysis correlated the BETi transcriptional 
signature with the profile of two HDACs inhibitors (one FDA-approved and one under clini-
cal trial) from our screening, suggesting reduced ferroptosis defense mechanisms through 
histone expression (post-translational) changes.
Collectively, our study furnishes valuable insights into harnessing epigenetic modulation 
to reset (“Ctrl+Alt+Del”) the antiferroptotic mechanisms of NB. Additionally, it represents 
the first seminal endeavour in delineating a ferroptotic epifingerprint reflective of therapy 
responsiveness.
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Natural killer (NK) cells perform their regulatory and cytotoxic functions in highly oxidative 
environments, such as during viral infections and tumor growth. However, the antioxidant 
requirements of NK cells, particularly like glutathione (GSH), are not well understood. In this 
study, using a mouse model with conditional abrogation of GSH production in NK cells, we 
demonstrate that GSH is essential for IL-15-mediated activation of these innate lympho-
cytes. Without this antioxidant, in vitro activated NK cells accumulate reactive oxygen spe-
cies (ROS) in the mitochondria, leading to reduced mitochondrial fitness and lower energy 
capacity. This results in impaired proliferation and cytokine production, along with dimin-
ished mTOR and STAT5 signaling. During acute viral infections, NK cells in mutant mice fail 
to control the anti-viral T cell response effectively. Additionally, the lack of GSH in NK cells 
significantly impairs their ability to control tumor spread. Therefore, GSH appears to be a 
critical checkpoint for NK cell activation and function.
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The development of functional neurons is a complex orchestration of multiple signaling 
pathways that control cell proliferation, differentiation, and homeostasis (1); the details of 
which are not fully understood. Because the balance of antioxidants and vitamins is impor-
tant for neuronal survival and development, we hypothesized that ferroptosis — a cell death 
modality controlled by antioxidants (2, 3) — must be suppressed to gain neurons. 
We found that removal of antioxidants diminishes neuronal development and laminar or-
ganization of cortical organoids. However, impaired neuronal development in conditions 
lacking antioxidants could be fully restored when ferroptosis was specifically inhibited by 
ferrostatin-1 or when neuronal differentiation occurred in the presence of vitamin A. Also 
using a C. elegans in vivo model, we could confirm that induction of ferroptosis leads to 
early developmental defect, which can be reduced by using vitamin A. We determined that 
all-trans retinoic acid (ATRA), the active metabolite of vitamin A, activates the heterodi-
meric nuclear receptor complex Retinoic Acid Receptor (RAR)/Retinoid X Receptor (RXR), 
which orchestrates the increased expression of the ferroptosis inhibitors GPX4, FSP1, 
GCH1, and ACSL3, amongst others. Surprisingly, retinal and retinol have a different mode of 
action by acting as radical-trapping antioxidants.
Together, our study reveals an unexpected function of vitamin A in coordinating the ex-
pression of essential cellular gatekeepers of ferroptosis (ATRA) or acting as radical-trap-
ping antioxidants (retinal and retinol). We demonstrate that suppression of ferroptosis 
by radical-trapping antioxidants or by vitamin A is required to obtain mature neurons and 
proper laminar organization in cortical organoids.  
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Mutations of the human OTULIN gene cause a severe autoinflammatory condition affecting 
different body sites, including the skin. OTULIN functions as a deubiquitinase with exclu-
sive specificity for linear ubiquitin chains and is a crucial brake on TNFR1-mediated cell 
death in epithelial cells. Mice lacking OTULIN selectively in keratinocytes ΔKerOTULIN mice) 
develop inflamed lesions that progress into squamous carcinomas, a phenotype driven by 
excessive cell death. Previous studies linked OTULIN to Wnt signalling, however the in vivo 
relevance of this link is unclear. We elucidated that depleting OTULIN from keratinocytes 
supresses Wnt target gene expression. OTULIN regulates Wnt activation in keratinocytes 
by directly interacting with β-catenin and removing its linear ubiquitin chains. Stabiliza-
tion of β-catenin markedly improves the inflammatory pathology of ΔKerOTULIN mice in 
prophylactic and therapeutic settings. Activation of Wnt prevents the exaggerated cell 
death occurring in OTULIN-deficient keratinocytes. Notably, altered Wnt-dependent gene 
regulation is also observed in Sharpincpdm/cpdm mice, indicating that Wnt activation is a 
hallmark of linear ubiquitination-driven immune dysregulation.
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Neurodegenerative diseases, such as Alzheimer’s and Parkinson’s diseases, cause severe 
damage before clinical signs emerge. Therefore, early detection and treatments are ur-
gently needed. However, our understanding of early mechanisms in neurodegeneration is 
incomplete. To generate new mechanistic insight, and possibly discover new biomarkers 
or therapeutic targets, we performed cell type-specific translatome analyses in mouse 
models of four neurodegenerative diseases (1-4). In follow-up work, we discovered that ri-
bosomal protein S24 (abbreviated as Rps24 for the gene/mRNA and S24 for the protein) 
expresses a variant C-terminal tail that is induced during conditions that trigger neuroin-
flammation. 
Although ribosomes are typically viewed as invariant protein-producing machines, we 
found that the expression of ribosome proteins is not uniform between brain regions and 
cell types. Furthermore, Rps24 is one of the most differentially alternatively spliced mRNAs 
across tissues and cell types in mice, humans, and non-human primates. The gene carries 
seven exons: exon 5 encodes a single lysine (K) followed by a stop codon (*), exon 6 carries 
only a stop codon, and exon 7 encodes proline-lysine-glutamate (PKE) followed by a stop 
codon and a 3′-untranslated region. RNA isoform Rps24c, the one that we find most fas-
cinating, is formed by the exclusion of exons 5 and 6 and is the only isoform that encodes 
S24-PKE. Rps24c is normally abundant in certain organs, including the liver and spleen, 
but is in low amounts or absent in other tissues, including the brain and heart. Interestingly,  
Rps24 isoform ratios are regulated by mTOR and hypoxia. 
To study the function of Rps24 isoforms we created a collection of customized tools, in-
cluding an isotype-specific antibody, splice-switching oligonucleotides, transcript-specif-
ic droplet digital PCR assays,  several mutant human cell lines, and a knock-in mouse line 
where we can force or prevent the expression of Rps24c/S24-PKE in specific cell types. 
Our novel antibodies do not bind to healthy brain sections, but clearly labeled human and 
mouse brain sections with neuroinflammation, such as that caused by neurodegeneration 
or cancer. Notably, forcing the expression of Rps24c/S24-PKE in excitatory neurons of 
mice causes embryonic lethality, indicating the isoforms are not redundant. Ongoing ex-
periments aim to develop these findings as a biomarker and to test if controlling the iso-
forms impacts the brain’s vulnerability to neuroinflammation caused by neurogenerative 
diseases or cancer. Importantly, since the Rps24 splice patterns and S24 sequences are 
identical between humans and mice, data generated from mouse studies may translate 
into humans.
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Transcriptional activation of target genes is essential for TP53-mediated tumour suppres-
sion, though the roles of the diverse TP53-activated target genes in tumour suppression 
remains poorly understood. Knockdown of ZMAT3, an RNA-binding zinc-fi nger protein 
involved in regulating alternative splicing, in haematopoietic cells by shRNA caused leu-
kaemia only with the concomitant absence of the PUMA and p21, the critical effectors 
of TRP53-mediated apoptosis and cell cycle arrest respectively. We were interested to 
further investigate the role of ZMAT3 in tumour suppression beyond the haematopoietic 
system. Therefore, we generated Zmat3 knockout and compound gene knockout mice, 
lacking Zmat3 and p21, Zmat3 and Puma or all three genes. Puma-/-p21-/-Zmat3-/- triple 
knockout mice developed tumours at a significantly higher frequency compared to wild-
type, Puma-/- Zmat3-/- or p21-/-Zmat3-/-deficient mice. Interestingly, we observed that 
the triple knockout and Puma-/-Zmat3-/- double deficient animals succumbed to lympho-
ma, while p21-/- Zmat3-/- animals developed mainly solid cancers. This analysis suggests 
that in addition to ZMAT3 loss, additional TRP53-regulated processes must be disabled si-
multaneously for TRP53-mediated tumour suppression to fail. Our findings reveal that the 
absence of different TRP53 regulated tumour suppressive processes changes the tumour 
spectrum, indicating that different TRP53 tumour suppressive pathways are more critical 
in different tissues.
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Inflammasomes are signalling hubs that assemble when specific innate immune receptors 
sense potential threats to homeostasis. The most studied signalling platform is the NLRP3 
inflammasome that activates caspase-11. Activated caspase-1 cleaves and activates Gas-
dermin-D (GSDMD) to trigger lytic cell death (pyroptosis), and the pro-inflammatory cy-
tokines pro-IL-1β and pro-IL-18 to induce immune signalling in neighbouring cells2,3. In 
metabolic dysfunction-associated steatotic liver disease (MASLD), NLRP3 inflammasome 
is linked to hepatocyte damage, hepatocyte death and fibrosis4. Yet, the specific contri-
butions of downstream NLRP3 inflammasome signalling components, such as GSDMD, re-
main to be elucidated and whether co-morbidities, such as stress, influence MASLD disease 
outcome. In vitro, we found corticosterone dysregulates NLRP3 inflammasome signalling, 
exerting a time-dependent switch from pro-inflammatory to anti-inflammatory. Prelimi-
nary experiments indicate that glucocorticoid-induced leucine zipper (GILZ) is involved in 
the dual functionality of corticosterone; however, ongoing work will explore preferential 
receptor binding and the molecular interactions mediating this inflammatory response. 
We similarly investigated whether exogenous corticosterone exposure enhanced inflam-
mation using an in vivo model of MASLD. We observed significant differences in hepatic in-
flammation, steatosis and damage between mice treated with and without corticosterone. 
These findings offer novel insights in the field of cell death and disease. Understanding the 
role of corticosterone in modulating NLRP3 inflammasome signalling and cell death, and 
its potential to exacerbate the inflammatory pathology of MASLD, is critical to combatting 
this condition and other related diseases. 
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Neurodegenerative diseases (NDs), including Alzheimer’s disease (AD), increasingly repre-
sent a global health concern, especially in aging societies. Apart from the serious health 
problems for patients suffering from a ND, there is as yet no curative treatment. Although 
the pathophysiological features described among different NDs can vary widely, the com-
mon denominator is neuronal cell death.
Emerging evidence suggests that ferroptosis, a recently described form of regulated ne-
crotic cell death, may be the underlying cell death mechanisms accounting for neuronal cell 
death in several NDs. Selenium-containing glutathione peroxidase 4 (GPX4), the guardian 
of ferroptosis, plays a central role due to its unique ability to directly reduce peroxides in 
lipid bilayers, thereby preventing autoxidation and rupturing of cellular membranes. Here 
we show that spatiotemporal deletion of GPX4 in adult mouse brains leads to progressive 
loss of glutamatergic neurons, progressive cortical atrophy and extensive neuroinflam-
mation. A neuroproteomic survey of cortical tissue of these mice revealed striking signa-
tures strongly reminiscent of AD and other NDs. These findings corroborate the notion that 
ferroptosis could be the underlying cause of neuronal cell death, even in the absence of 
any known genetic susceptibilities in the GPX4 gene in AD. In addition, neuronal cell death 
could be prevented by pharmacological means using the ferroptosis inhibitor liproxstatin-1, 
making this mouse model a powerful tool for investigating new therapeutic approaches for 
previously untreatable NDs. 
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Necroptosis is a regulated form of cell death implicated in various pathological conditions, 
including ischemic reperfusion injuries, viral infections, and drug-induced tissue injuries. 
Unlike apoptosis, necroptosis is characterized by early membrane rupture, leading to the 
release of danger-associated molecular patterns (DAMPs) and eliciting strong inflamma-
tory responses. The precise spatiotemporal dynamics of necroptosis and the subsequent 
immune responses to released DAMPs in vivo remain unclear.
Previously, we developed a Forster resonance energy transfer (FRET) biosensor, termed 
SMART (Sensor for MLKL Activation by RIPK3 based on FRET), which tracks conformational 
changes in MLKL during necroptosis in human and murine cell lines in vitro. In this study, 
we generated transgenic (Tg) mice expressing the SMART biosensor across various tissues. 
Our findings demonstrated that the FRET ratio increased specifically during necroptosis, 
but not apoptosis or pyroptosis, in primary cells. Additionally, cisplatin-treated SMART Tg 
mice exhibited elevated FRET signals in renal tubular cells compared to untreated coun-
terparts. These results indicate that SMART Tg mice serve as a valuable tool for monitoring 
necroptosis in diverse cell types both in vitro and in vivo.
To further elucidate the release of DAMPs, we generated transgenic mice expressing 
HMGB1 fused to the fluorescent protein mCherry. Analysis of DAMP release at single-cell 
resolution using cutting edge technology, live-cell imaging of secretion activity (LCI-S), re-
vealed two distinct modes of HMGB1 release from primary macrophages, in contrast to a 
single release mode for IL-1β. These findings, combined with our previous results, suggest 
that the release mechanisms of HMGB1 are influenced by the intrinsic structure of HMGB1 
as well as the size of the ruptured membrane.
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Excessive iron uptake enhances cancer cell plasticity but increases their susceptibility to 
iron-dependent ferroptosis. Therefore, the distribution of redox-active Fe2+ among or-
ganelles must be carefully regulated to prevent unwanted cell death. This study identifies 
Bdh2, the mammalian homolog of the bacterial siderophore Enterobactin, as a mediator 
of inter-organelle iron transport in melanoma. Bdh2 localizes to mitochondria-lysosome 
contact sites (MLCs) to produce the siderophore 2,5-DHBA, promoting lysosomal acidity 
and Fe2+ transport to mitochondria. In invasive, drug-resistant melanoma cells, loss of 
MITF reduces Bdh2 expression, causing lysosomal iron retention and increased ferroptosis 
sensitivity. Restoring Bdh2 expression or providing 2,5-DHBA protects these cells from fer-
roptosis. Thus, Bdh2 is essential for transferring redox-active Fe2+ from lysosomes to mi-
tochondria, enabling melanoma cells to sustain active mitochondria and avoid ferroptosis.
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Insufficient eradication of cancer cells and survival of drug tolerant clones are major re-
lapse driving forces. Underlying molecular mechanisms comprise activated pro-survival 
and anti-apoptotic signaling leading to inadequate, insufficient apoptosis and drug resist-
ance. The identification of programmed cell death pathways alternative to apoptosis opens 
up for possibilities to antagonize apoptosis escape routes in drug resistant cancer (1,2). We 
have earlier shown that acute lymphoblastic leukemia (ALL) harbors a distinct propensity 
to undergo cell death by necroptosis, regulated by RIP1 Kinase (RIPK1) downstream of TNF 
receptor signaling (3). While depending on the presence of TNF receptors 1 and 2 (4), key 
regulatory events that drive RIPK1 dependent cell death remain elusive.
Here, we aimed to identify genetic determinants of necroptosis and the molecular mech-
anisms that drive necroptosis in ALL, in order to construct novel treatment strategies to 
eradicate resistant disease despite apoptosis incompetence.
We used our established ex vivo drug response profiling platform to screen for potential 
compounds that act as necroptosis modulators and identified, as expected, key apopto-
sis activators including venetoclax as potent combination partners for SM. Surprisingly, 
we further found synergistic drug activity of necroptosis induction by SM with histone 
deacetylase inhibitors (HDACIs), potent regulators of gene transcription, across B-cell 
precursor ALL, even sensitizing SM poor responder ALL to cell death in a RIPK1-depend-
ent manner. Consequently, the combination of SM and HDAC inhibition effectively delayed 
leukemia progression in xenografted mice. Moreover, RNAseq analysis revealed RIPK1 de-
pendent transcriptional regulation as an early response to SM, with a key regulatory role of 
HDACs and the transcription master regulator SP1. Corroborating these data, functional 
in vivo CRISPR sgRNA analysis indicated activity of SP1 and the histone acetyltransferase 
(HAT) p300 in sensitizing ALL towards necroptosis while HDAC2 was shown to have an in-
hibitory role. HATs such as p300 promote acetylation of the chromatin, facilitating gene ex-
pression required for necroptosis, while HDACs exert the opposite effect. Thus, transcrip-
tional regulation downstream RIPK1 is a key driver of the necroptosis response, governed 
by mutual activity of SP1 and HDAC2 driven gene expression regulation, interference with 
which identifies a potent anti-leukemic therapy approach. 
Altogether, our results pinpoint transcriptional dependency of RIPK1-driven necroptosis as 
key regulatory mechanism and identify novel targets for interference with and sensitiza-
tion to necroptosis. This represents a thus far unexplored clinically relevant strategy which 
could be exploited to re-sensitize resistant leukemias towards cell death, to eradicate drug 
resistant clones that do not respond to apoptotic triggers.
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Immunotherapy has seen limited success in treating glioblastoma (GBM), the most prev-
alent primary brain tumor. Despite extensive research on apoptosis and autophagy, our 
understanding of cell death mechanisms in GBM remains incomplete, regardless of their 
potential influence on the immune microenvironment. Pyroptosis, a distinct type of pro-
grammed cell death from apoptosis, is both immunogenic and lytic. In pyroptosis, gasder-
min proteins create pores in the cell membrane, releasing cellular contents into the mi-
croenvironment. Gasdermin E (GSDME), frequently inactivated in cancers due to mutations 
or low expression, undergoes proteolytic cleavage by caspase 3 during apoptosis, leading 
to a shift towards pyroptosis (1,2). In this study, we investigated the relevance of GSD-
ME-mediated pyroptosis in GBM. According to The Cancer Genome Atlas, GSDME is highly 
expressed in GBMs compared to many other cancers, with no observed mutations. 
We utilized raptinal to induce apoptosis and then examined the expression of full-length 
and cleaved GSDME, as well as cleaved caspase 3, in syngeneic mouse and human pa-
tient-derived GBM stem-like cell lines using western blotting. To evaluate lytic cell death 
and viability, we employed lactate dehydrogenase (LDH) and WST-1 assays, respectively. 
Pyroptotic morphology was observed through a PI uptake assay. Additionally, we investi-
gated the impact of inhibiting plasma membrane repair in human GBM cell lines using BAP-
TA-AM, a rapid Ca2+ chelator, to assess its effect on pyroptosis. The knockout (KO) of GSD-
ME was achieved using CRISPR/Cas9 technology. Growth curve and cell cycle analysis were 
conducted to assess the effect of KO on growth and cell cycle. We further explored the 
potential impact of KOs on invasiveness through a collagen invasive assay. Finally, the in 
vivo effect of GSDME KO was evaluated using Kaplan-Meier survival curves and immunohis-
tochemistry to assess immune system markers such as CD3, CD45, CD4, CD8, and F4/80.
Our findings confirmed that treatment with raptinal led to the cleavage of GSDME and 
caspase 3 in both mouse and human GBM cell lines, indicating that the molecular machin-
ery for pyroptosis remained functional. Treatment with raptinal resulted in a significant 
decrease in cell viability, demonstrating successful execution of cell death. In mouse 
GBM cell lines, a significant LDH release was detected, which was attenuated by GSDME 
KO. Conversely, human GBM cells, despite exhibiting GSDME cleavage, showed less or no 
LDH release. Pyroptotic morphology was observed in mouse GBM cell lines after raptinal 
treatment, whereas it was delayed or inhibited in human GBM cells. BAPTA-AM treatment 
in human GBM cell lines enhanced pyroptotic morphology, suggesting a role for plasma 
membrane repair in inhibiting pyroptosis. Treatment of orthotopic CT2A tumors in mice 
with raptinal did surprisingly not increase survival compared to CT2A GSDME KO. Further, 
survival of untreated CT2A GSDME KO mice was increased compared to CT2A wild-type 
tumors. Immunohistochemical assessment of immune markers CD3, CD45, CD4, CD8, and 
F4/80 in untreated CT2A GSDME KO glioma revealed a distinct pattern when compared to 
the wild-type tumors.
The molecular machinery required for pyroptosis is active in both mouse and human GBM 
cells. Nevertheless, while mouse GBM cells clearly undergo pyroptosis upon apoptosis in-
duction, human GBM cells exhibit a less efficient pyroptotic response, which can be par-
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tially restored by inhibiting plasma membrane repair. In vivo, we did not observe an effect 
of pyroptosis on treatment effect/tumor immunity. On the contrary, GSDME by itself had 
a growth promoting effect and impact on the immune microenvironment. These results 
indicate a function of GSDME in GBM development, which is independent of pyroptosis. 
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At the end of 2019, a novel coronavirus respiratory disease (COVID-19) emerged, caused by 
the SARS-CoV-2, leading to one of the deadliest pandemics of the last centuries, despite 
the unprecedentedly rapid development of effective vaccines and antiviral drugs. 
While SARS-CoV-2 infection induces a wild range of symptoms, dismal disease outcome 
was due to severe lung failure, including acute respiratory distress syndrome (ARDS). 
SARS-CoV-2-induced lung failure is associated with an impaired initiation of the immune 
response against the virus, with a dysregulated interferon (IFN) response. This leads to ex-
cessive inflammation due to an increase in cytokines and chemokines, and the recruitment 
of neutrophils and inflammatory macrophages to the lower respiratory tract. The inflam-
mation, paired with aberrant cell death and lymphopenia, eventually results in immunopa-
thology and lung tissue damage.
However, the understanding of the mechanisms of the dysregulated immune response that 
are responsible of ARDS development and SARS-CoV-2-induced lung failure remains chal-
lenging, with current immunosuppressive treatments providing limited therapeutic ben-
efit to COVID-19 patients.  The death ligand members of the tumour necrosis factor (TNF) 
superfamily, including TNF and Fas ligand (FasL), which have been associated to inflam-
mation, lymphocyte susceptibility to apoptosis and macrophage dysfunction, could act as 
determinant triggers of the damaging inflammation and cell death during SARS-CoV-2 in-
fection. Accordingly, their modulation could provide therapeutic benefit against COVID-19.
Here, we report a novel mouse-adapted SARS-CoV-2 model (MA20), developed through 
serial passaging in mice, that acquired seven adaptive mutations, including, within the 
spike protein, the major contributor to mouse adaptation Q493R. Upon intranasal infec-
tion, SARS-CoV-2 MA20 induced mild respiratory signs in young C57BL/6 mice while severe 
disease and lethality was found in young BALB/c and mature C57BL/6 mice. Apart from 
age-dependant severity, SARS-CoV-2 MA20 infection recapitulated other key pathological 
features of COVID-19, such as neutrophil and inflammatory monocytic-macrophage (IMMs) 
recruitment and lymphopenia and the induction of acute lung injury. In addition, we found 
an enhanced expression of inflammatory pathways and increased cell death in the lungs of 
infected mice. 
Using SARS-CoV-2 MA20, we identified the induction of cell death and inflammation and the 
expression of FasL to be highly associated with disease. During SARS-CoV-2 MA20 infec-
tion, Fasl mRNA expression was significantly upregulated in comparison to mock-infect-
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ed controls, mainly expressed on the surface of IMMs and NK cells. Therapeutic inhibition 
of this death ligand significantly increased the survival of both young BALB/c and mature 
C57BL/6 mice from 40 % to 67 % and 90 % survival rates, respectively. This increase in the 
survival was characterised by a reduction in the cell death and inflammation in the lungs 
of the mice, including a decrease in cytokines that have been shown to correlate with in-
creased mortality in COVID-19, including TNF, CXCL10 or IFNγ. Remarkably, FasL inhibition 
did not alter viral titres, affecting the immunopathology without altering pathogen control.
Taken together, we identify a prominent role for FasL as a previously unrecognised key 
contributing factor to the inflammatory immunopathology characteristic of severe COV-
ID-19 and propose, with the inhibition of FasL, a potential novel therapeutic opportunity for 
this disease.
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Lysosomes are the major cellular organelles responsible for nutrient recycling and degra-
dation of cellular material. Maintenance of lysosomal integrity is essential for cellular ho-
meostasis and lysosomal membrane permeabilization (LMP), induced by lysosomotropic 
agents, sensitizes towards cell death. Damaged lysosomes are repaired or degraded via 
lysophagy, during which glycans, exposed on ruptured lysosomal membranes, are recog-
nized by galectins leading to K48- and K63-linked poly-ubiquitination (poly-Ub) of lysoso-
mal proteins followed by recruitment of the autophagic machinery and degradation. Linear 
(M1) poly-Ub, catalyzed by the E3 ligase linear ubiquitin chain assembly complex (LUBAC) 
and removed by the OTU domain-containing deubiquitinase with linear linkage specificity 
(OTULIN) exerts important functions in immune signaling and cell survival, but the role of 
M1 poly-Ub in lysosomal homeostasis remains largely unexplored. Here, we demonstrate 
that L-leucyl-leucine methyl ester (LLOMe)-damaged lysosomes are decorated with M1 po-
ly-Ub in a LUBAC-, OTULIN- and K63-dependent manner. LMP-induced M1 poly-Ub at dam-
aged lysosomes contributes to lysosome degradation, recruits nuclear factor-ϰB (NF-ϰB) 
essential modulator (NEMO) and locally activates inhibitor of NF-ϰB kinase (IKK) to trigger 
NF-ϰB activation in a K63 poly-Ub-dependent manner. Inhibition of lysosomal degradation 
enhances LMP- and OTULIN-dependent cell death, indicating pro-survival functions of M1 
poly-Ub during LMP and potentially lysophagy. Finally, we demonstrate that M1 poly-Ub also 
occurs at damaged lysosomes in primary mouse neurons and induced pluripotent stem 
cell-derived primary human dopaminergic neurons. Our results reveal novel functions of M1 
poly-Ub during lysosomal homeostasis, LMP and degradation of damaged lysosomes, with 
important implications for NF-ϰB signaling, inflammation and cell death.
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RIPK1 is a key signaling kinase involved in inflammation and regulated cell death. In mouse 
keratinocytes, loss of RIPK1 (Ripk1E-KO) leads to spontaneous activation of ZBP1/RIPK3/
MLKL-mediated necroptosis, resulting in skin inflammation.1-3 Expression of ZBP1 is 
induced by interferons (IFNs) and expression levels are generally undetectable under 
steady-state conditions.4 Interestingly, the skin of Ripk1E-KO mice displays a clear anti-
viral immune response with elevated levels of ZBP1, while ex vivo cultured RIPK1-deficient 
keratinocytes show no spontaneous phenotype, suggesting the need for an additional (ex-
ogenous) trigger to initiate ZBP1-mediated necroptosis.2,3
Using germfree animals or mice lacking T cells, B cells and innate lymphoid cells, we show 
that RIPK1 expression in keratinocytes prevents a sterile autoinflammatory immune re-
action. Transcriptome and RT-qPCR analysis of purified keratinocytes from Ripk1E-KO 
mice revealed an early IFN signature, before the onset of apparent inflammatory lesion 
development. We found that crossing Ripk1E-KO mice into a Stat1-deficient background 
significantly delays onset of inflammatory lesions, suggesting an IFN-driven pathology. To 
identify the pathway responsible for the pathological IFN production, we genetically de-
leted crucial adaptor proteins in the three primary pathways upstream of type I IFN pro-
duction: the RIG-I-like receptor (RLR), Toll-like receptor (TLR) and cGAS-STING pathway. 
Deletion of Mavs or Ticam1 did not or only marginally, in the case of MyD88, rescue the mice 
from pathology, thereby excluding a role for RLRs and TLRs in pathogenesis. In contrast, 
we demonstrate that keratinocyte intrinsic and extrinsic activation of the STING-mediated 
dsDNA sensing pathway initiates disease.
Mechanistically, we propose a model whereby STING activation induces a STAT1-depend-
ent interferon-response resulting in the expression of the interferon-stimulated gene 
Zbp1. Activated ZBP1 then induces MLKL-dependent necroptotic keratinocyte cell death. 
Together, this shows that dsDNA constitutes an in vivo damage-associated molecular pat-
tern in the context of necroptosis-driven autoinflammation. Future work will show how loss 
of RIPK1 results in spontaneous activation of STING signaling and whether STING-signaling 
also causes necroptosis-mediated immunopathology in tissues other than the skin.
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The mitochondrial DNA, which is located within mitochondria under physiological con-
ditions, can be released into the cytosol or extra-cellular space in disorders such as 
PRKN-associated Parkinson’s disease. This observation is of clinical relevance due to the 
implication of extramitochondrial mtDNA in inflammatory signalling in PRKN-PD. We pre-
viously demonstrated that a metabolic shift can induce the release of mtDNA in PRKN-
PD patient-derived neurons and PRKN knockout neuroblastoma cell lines. Based on these 
findings, we investigated (i) the potential of NAD+ metabolism as a disease-modifying tar-
get in PRKN-PD. Moreover, we explored the (ii) mitochondrial mechanisms and (iii) structur-
al changes contributing to the release of mtDNA in cellular models of PRKN-PD.
In order to achieve these aims, we pharmacologically induced various mitochondrial anom-
alies and explored how Parkin confers protection against mtDNA release in these scenar-
ios. Using high-content imaging-based assays for the quantification of cytosolic mtDNA, 
mitochondrial mass, mtDNA abundance, and mitochondrial size, we aim to correlate mtD-
NA release with specific mitochondrial phenotypes.
First, we validated our previous finding of a link between mitochondrial metabolism and 
mtDNA leakage. This analysis revealed a significant increase in mtDNA release in both wild-
type and PRKN knockout neuroblastoma lines after depleting NAD+ levels with cobalt chlo-
ride treatment. Conversely, we saw a significant rescue of the release phenotype, when 
NAD+ increasing drug quercetin was used. Quercetin increases NAD+ levels by activating 
NAMPT and inhibiting NAD+ catabolism. Increased mtDNA release was also mirrored in 
cells treated with (i) hydrogen peroxide to increase ROS signalling, (ii) Fumarate to induce 
cristae remodelling, or (iii) thapsigargin to interfere with calcium homeostasis. While the 
release phenotype was independent of the genotype, the effect size was generally larger in 
Parkin-deficient cells. Our results also suggest concordance between mitochondrial frag-
mentation and mtDNA release. Our data shows that mitochondrial size is inversely propor-
tional to mtDNA release in over 90% of our drug treatments whereas mitochondrial mass 
sparingly predicted the release phenotype.
Taken together, our findings support the existence of a link between mitochondrial metab-
olism, mitochondrial size, mtDNA release, and, by extension, inflammation in PD. To further 
elucidate the mechanisms underlying Parkin-conferred protection against mtDNA release, 
we are currently performing transcriptomic and metabolomic analyses in cells exposed to 
the above-mentioned stress and rescue conditions. Ultimately, we hope that our work will 
uncover new entry points for metabolic therapies that can prevent or slow down the pro-
gression of PD.
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Previous epidemiological, clinical, and biological evidence indicates significant sex dif-
ferences in Alzheimer’s disease (AD); however, the molecular and cellular mechanisms un-
derlying these differences in the pathophysiology of AD remain poorly understood. To help 
address these knowledge gaps, we conducted bioinformatics analyses of the largest public 
single-cell transcriptomic atlas of AD, derived from samples of the aged human prefron-
tal cortex from AD patients and controls (Mathys et al., 2023). This dataset comprises 2.3 
million cells from postmortem brain samples of 427 individuals with varying degrees of AD 
pathology and cognitive impairment.
By building cell type-specific and sex-specific gene regulatory networks and simulating the 
modulation of upstream regulatory gene activity, we identified the gene YBX3 (Y-Box Bind-
ing Protein 3) as a primary regulator of male-specific network changes in astrocytes. YBX3 
has previously already been identified as differentially expressed between male and female 
AD patients in the posterior cingulate cortex in an independent study (Sun et al., 2019). The 
gene is involved in the regulation of cell death pathways and immune responses, which are 
critical in the context of AD, as dysregulated cell death and chronic inflammation can ac-
celerate brain tissue degeneration. In the single-cell data studied here, YBX3 has a high-
ly significant (p = 2.9E-20) male-specific increased expression in AD, and its main target 
genes (B3GALNT2, and STIP1) also display consistent alterations. These findings suggest 
that YBX3 could serve as a target for further mechanistic studies to elucidate its potential 
role in sex-specific regulatory mechanisms in AD.
Overall, this study identified a potential sex-dependent cellular process alteration in astro-
cytes that may contribute to molecular sex differences in AD. The observation of signifi-
cant male-specific alterations in YBX3 and its downstream network targets, as well as the 
known role of this gene in cell death and immune-related pathways with potential relevance 
for AD progression, suggest that YBX3 may merit further investigation in the context of 
sex-specific molecular mechanisms in AD.
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Sanguinarine (SNG), a quaternary benzophenanthridine alkaloid primarily extracted from 
Sanguinaria canadensis, Chelidonium majus, and Macleaya cordata, displays numerous 
clinical properties such as anticancer, anti-hypertensive, anti-inflammatory, and antimi-
crobial properties. SNG exhibits promising antineoplastic properties evidenced by its effi-
cacy against diverse tumor cells in both in vitro and in vivo settings. Despite its recognized 
potential, the precise molecular pathways through which SNG operates to exert its thera-
peutic effects remain to be fully elucidated. 
In this study, we demonstrate that SNG causes cell death in human cervical cancer (HeLa) 
cells through the activation of two distinct signaling pathways namely apoptosis and fer-
roptosis. SNG-induced apoptosis was characterized by caspase activation and cleavage 
of DNA damage repair enzyme Poly (ADP-ribose) polymerase (PARP). On the contrary, fer-
roptosis was characterized by the downregulation of solute carrier family 7 member 11 (SL-
C7A11) and glutathione (GSH), along with iron accumulation and lipid peroxidation (LPO).
Importantly, SNG elevated the generation of reactive oxygen species (ROS), particularly 
hydrogen peroxide (H2O2) during the cell death. Furthermore, pre-treatment with H2O2 
scavengers effectively inhibited the initiation of both apoptosis and ferroptosis by revok-
ing PARP cleavage, SLC7A11 downregulation, lipid peroxidation, and loss of cell viability, 
highlighting the pivotal involvement of H2O2 in the cytotoxic mechanism triggered by SNG. 
Interestingly, incubation with caspase inhibitor z-VAD-fmk not only abrogated the features 
of apoptosis but also negated markers of SNG-induced ferroptosis. Likewise, pretreat-
ment with the ferroptosis inhibitor ferrostatin-1 (Fer-1), besides safeguarding cells from 
SNG-induced ferroptosis, also restrained the features of SNG-induced apoptosis.  
Our discoveries propose a synergistic collaboration between apoptosis and ferroptosis in 
the context of SNG-induced tumor suppression in human cervical cancer cells. This study 
underscores the pivotal involvement of signaling pathways, notably apoptosis and ferrop-
tosis, in orchestrating the antineoplastic efficacy of Sanguinarine. It highlights the signif-
icance of comprehending these molecular mechanisms for the advancement of targeted 
cancer therapies. 

015 



81

THE ROLE OF CERAMIDE ACTIVATED PROTEIN PHOSPHATASE 
(CAPP) IN FERROPTOSIS

Asma Al Nuaimi, Faisal Thayyullathil, Anees Rahman Cheratta, Siraj Pallichankandy, 
Karthikeyan Subburayan, Ameer Alakkal, and Sehamuddin Galadari

Cell Death Signaling Laboratory, Biology Program, Division of Science, Experimental Research Building, 
New York University Abu Dhabi, PO Box 129188, Saadiyat Island, Abu Dhabi, United Arab Emirates.

Ferroptosis is a regulated cell death modality characterized by the accumulation of reac-
tive oxygen species (ROS) and extensive lipid peroxidation (LPO). Although the role of cer-
amide, a prime sphingolipid signaling molecule, in apoptosis has been well-documented, 
its involvement in ferroptosis remains unclear. This study elucidates a novel function of 
ceramide in the promotion of ferroptosis. Mechanistically, treatment of pancreatic cancer 
cells (BxPC3 cells) with RSL3 (a classical ferroptosis inducer) activates acid sphingomyeli-
nase (ASM), leading to ceramide generation. This ASM-mediated ceramide production is 
essential for RSL3-induced dephosphorylation of Akt at Ser473 and Thr308, culminating in 
ferroptosis. Both pharmacological and genetic inhibition of ASM significantly attenuated 
RSL3-induced ceramide generation, Akt dephosphorylation, and ferroptosis, underscoring 
the critical role of ASM in these processes. Additionally, using a group of ceramide-acti-
vated protein phosphatases (CAPPs) inhibitors—calyculin A, okadaic acid, and canthari-
din—demonstrated the involvement of protein phosphatase 2A (PP2A) in RSL3-induced Akt 
dephosphorylation and ferroptosis. Collectively, these findings reveal a previously unrec-
ognized role of CAPP in the regulation of ferroptosis, providing potential therapeutic tar-
gets for conditions associated with ferroptosis.
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Melanoma is an aggressive and highly metastatic cancer, associated with poor outcomes 
once advanced stages have been reached. Although efficient targeted therapies are avail-
able for patients carrying BRAF mutations (50%), the rapid emergence of resistance to 
BRAF inhibitors remains a serious clinical issue. Current efforts aim for an improved effi-
cacy of the existing treatments and for delaying the onset of drug resistance. The clinical 
treatment options are even more limited for the remaining half of melanoma patients, who 
either carry an NRAS mutation (25%) or who have other or no well-defined mutations in key 
driver genes, underlying the urgent need for efficient therapeutical options. In the current 
project, we performed repurposing high-throughput drug screening using 3D melanoma 
models, which led to the identification of two novel compounds targeting topoisomerase 
II and CK1α, which show high efficacy in inhibiting NRAS mutated melanoma cell growth. 
Compounds will be further validated to serve as a potential targeted therapy option for this 
patient group. Moreover, we are establishing pre-clinical 3D in vitro models and patient-de-
rived samples, directly extracted from fresh tumors, to be used for drug testing and func-
tional studies. 
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Betulinic acid (BA) is a pentacyclic triterpenoid, isolated mainly from the bark of white 
birch tree (Betula spp.), with well-studied biological activities, including anti-inflamma-
tory, antipathogenic, antimalarial, antidiabetic, antioxidant, antitumor, etc [1, 2]. BA has 
been shown to exert potent antitumor activity against numerous human malignancies, in-
ducing apoptosis, mainly through the activation of the intrinsic mitochondrial pathway [3]. 
However, due to its hydrophobic nature, BA has limited water solubility, resulting in poor 
absorption and low bioavailability, hindering its potential use as a therapeutic agent. The 
conversion of bioactive molecules into ionic liquids (ILs) is a promising strategy to modu-
late their physicochemical properties, particularly, enhancing the water solubility and ac-
tivity, resulting in an improved therapeutic efficacy. 
In this study, we synthesized fifteen novel ILs containing a cation ethyl ester of a polar, 
non-polar or charged amino acid [AAOEt] and an anion [BA]. We assessed the water sol-
ubility and cytotoxic potential of all [AAOEt][BA] formulations towards two human breast 
cancer cell lines MDA-MB231 and MCF-7, with different metastatic properties and hormo-
nal status. MDA-MB-231 is highly metastatic and estrogen-independent breast cancer cell 
line, whereas MCF-7 represents an in vitro model for non-metastatic estrogen-dependent 
cancer. The non-tumorigenic, MCF10A cell line was used as a model of normal mammary 
epithelial cells.
Our results indicated that within the series of [AAOEt][BA] analyzed, the positively charged 
lysine-based BA [LysOEt][BA]2 (ratio LysOEt:BA - 1:2), showed the highest cytotoxic effect 
on MCF-7 breast cancer cells with IC50 values 4.8 ± 1.3 µM compared to that of BA (11.5 ± 
1.8 µM) 72h after treatment. In addition, the clonogenic survival was also significantly re-
duced showing ~20 % surviving fraction of MCF-7 cells after exposure to [LysOEt][BA]2 at 
a concentration near the IC50 of BA. Besides, morphological alterations associated with 
cellular shrinking and rounding, typical for apoptosis, were also detected in MCF-7 treated 
cells. Regarding metastatic and hormone-independent MDA-MB-231 breast cancer cells, 
[LysOEt][BA]2, again was the most cytotoxic [AAOEt][BA]   among the series tested. Inter-
estingly, the IC50 values determined for MDA-MB-231 were significantly higher (31.9 ± 0.7 
µM), compared to those for MCF-7, indicating selective cytotoxicity of [AAOEt][BA] towards 
non-metastatic and hormone-dependent breast cancer cells. The experiments performed 
on MCF10A, also showed that [LysOEt][BA]2 was the most active IL-formulation suppress-
ing the cell viability, with IC50 values (4.0 ± 0.2 µM) similar to those obtained for MCF-7 breast 
cancer cells. 
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In conclusion, our data clearly show that the charged AA-based BA - [LysOEt][BA]2, one of 
the most soluble [AAOEt][BA], enhances BA’s cytotoxic activity preferentially in the hor-
mone-dependent, non-metastatic breast cancer cell line MCF-7, suggesting cancer-type 
specificity. Future research focused on the hormone receptor signalling and cell death 
pathways involved is needed to reveal the mechanisms of action of [AAOEt][BA] in estro-
gen-dependent breast cancer.
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The sphingolipid rheostat regulates levels of crucial bioactive lipids, and perturbations of 
rheostat homeostasis can dictate cell fate. We have previously shown that, in the epider-
mis of hypomorphic hai1ahi2217 mutant zebrafish embryos, Matriptase-dependent increased 
sphingosine kinase activity drives sphingosine-1-phosphate (S1P) – mediated live apical 
cell extrusion. This cell loss is sufficient to counter Matriptase-driven epidermal hyperpla-
sia and the embryos heal spontaneously.
However, although amorphic hai1afr26 embryos also display S1P-mediated apical cell extru-
sion, they are unable to heal and die within a few days. Our data show that this lethality is 
due to tp53-independent apoptosis primarily in outer peridermal cells, resulting in the loss 
of plasma membrane integrity owing to secondary necrosis and compromising the epider-
mal barrier. Our data pointed to perturbations in the sphingolipid rheostat as the cause 
of apoptosis. Indeed, lipidomics analyses both before and after the onset of apoptosis, 
revealed shifts in sphingolipid concentrations over time. Before the onset of apoptosis, 
pro-apoptotic C16 ceramides are significantly reduced in the hai1afr26 mutants, likely con-
sumed as the substrate for S1P synthesis. After the onset of apoptosis, a significant in-
crease in C16 ceramides was found, accompanied by an upregulation of ceramide synthase 
(cers) gene expression.
Via mathematical modeling of sphingolipid rheostat dynamics, combined with in vivo ma-
nipulations of rheostat components, we uncovered a negative feedback loop sensing cer-
amide levels and controlling its de novo synthesis. Indeed, acute pharmacological deple-
tion of de novo ceramide synthesis in wild-type fish followed by recovery, replicated several 
aspects of the hai1afr26 mutant phenotype. Our results offer an in vivo perspective of the 
dynamics of sphingolipid homeostasis and its relevance for epithelial cell survival versus 
cell death, linking live apical cell extrusion and apoptosis.   
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Parkinson’s disease (PD) is the second most common neurodegenerative disease linked 
with loss of dopaminergic neurons in the substantia nigra pars compacta (SNpc). Research 
over the last decades have identified several hallmarks of PD including mitochondrial dys-
function and impaired calcium homeostasis but the intricate mechanisms underlying these 
phenomena remain elusive. Lund human mesencephalic (LUHMES) cells, which are human 
embryonic neuronal precursor cells, have been utilized in several studies to investigate the 
PD and underlying mechanisms associated with it.  In this study, we investigated the cross-
talk between Ca2+ signaling and mitochondrial dynamics by combining live cell imaging and 
immunostaining techniques. The LUHMES cells were derived into dopaminergic neurons 
and live cell imaging was performed and Ca2+ activity was assessed at two time points of 
differentiation by addition of external ATP, Histamine which stimulate IP3 mediated Ca2+ 
signaling and FCCP to access the effect of morphological changes on Ca2+ signaling. Af-
ter imaging acquisitions, the cells were analysed for inter-spike intervals, spike width and 
spike area mean for Ca2+ concentration in cytoplasm. To check the morphology of the mi-
tochondria, the cells at day 5 were treated with ATP and histamine while FCCP was used as 
a positive control and stained with TOM20. Our analysis showed that relationship between 
calcium activity induced by ATP and histamine, and morphological changes in mitochondri-
al.  Moreover, the results also suggested the higher activity of Ca2+  channels in post mitotic 
dopaminergic neurons as compared to the immature cells. Overall, our study on Ca2+  live 
cell imaging revealed novel aspects, which can be used as model to further understand Ca2+ 
signaling in dopaminergic neurons.
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Neuroblastoma (NB) represents the most prevalent extracranial solid tumor among pedi-
atric cases, contributing to 15% of cancer-related deaths in children under 15 years old1. 
Characterized by various genetic alterations, MYC-N amplification occurs in approximately 
20% of cases and correlates with high-risk disease and poor prognosis, representing a sig-
nificant treatment challenge2,3.
Despite the success of Immune Checkpoint Blockade (ICB)-based immunotherapy in sev-
eral aggressive solid tumors, its efficacy in NB tumors is notably limited. NB tumors are 
classified as “cold” tumors, which rely on the immune landscape of the tumor microenviron-
ment (TME). Unlike “hot” tumors, which exhibit immune cell infiltration into the TME, “cold” 
tumors have limited immune cell infiltration due to insufficient pro-inflammatory factors. 
Therefore, strategies aimed at inducing the release of pro-inflammatory chemokines hold 
promise in overcoming the non-responsiveness of NB to ICB therapy.
Building on our previous research4, we investigated the impact of pharmacologically in-
hibiting the kinase activity of the autophagy gene Vps34 on the cytokine and chemokine 
profile of MYC-N-amplified neuroblastoma (NB) cells using a Proteome Profiler array that 
can simultaneously detect 111 mouse cytokines and chemokines. Following treatment with 
Vps34 inhibitors (Vps34i), we observed substantial release of two major pro-inflammatory 
chemokines, CCL5 and CXCL10, in NB cells. Moreover, our data indicated that the elevated 
levels of CCL5 and CXCL10 were associated with increased mRNA expression, suggesting 
that Vps34i induces the release of these chemokines through upregulation of their gene 
expression. Our in silico analysis highlights the significance of CCL5 and CXCL10 by demon-
strating that their overexpression is associated with increased expression of cytotoxic im-
mune cell markers in a cohort of neuroblastoma (NB) patients. 
Taken together our results emphasize the potential of Vps34 inhibitors (Vps34i) to induce 
the expression of pro-inflammatory chemokines in NB tumors, thereby attracting cytotox-
ic immune cells into the tumor microenvironment. This approach ultimately enhances the 
efficacy of NB tumors in response to immune checkpoint blockade (ICB) therapy. Upcom-
ing in vivo experiments will evaluate the role of Vps34 in improving NB tumor response to 
ICBs and provide the preclinical proof of concept for combining selective Vps34 inhibitors 
with anti-PD-1 therapy in aggressive NB patients.
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Glucose is the main fuel of mammalian cells, such that its restriction represents a severe 
cellular stress that can eventually lead to cell death. Cancer represents a pathological 
condition of glucose deprivation due to increased glucose uptake and deficient tumor 
vasculature. It is surprisingly unclear what type of cell death is occurring under glucose 
deprivation, as it ranges from apoptosis, necrosis, entosis to disulfidptosis. We set out to 
characterize the form of cell death induced by glucose deprivation and investigated the 
underlying mechanisms. Using various cell models, our preliminary data indicate that none 
of the canonical forms of cell death, namely apoptosis, necroptosis nor ferroptosis were 
contributing to glucose starvation-induced cell death. We uncovered that cells dying under 
glucose deprivation exhibit specific morphological features, such as the presence of cyto-
plasmic vacuoles. By testing several pharmacological inhibitors, we found that inhibition 
of protein synthesis or of the glucose-sensing and mRNA translation regulator mTOR path-
way, confers resistance to cell death under glucose deprivation. Investigation of the impact 
of glucose starvation on cellular metabolism revealed a decrease of glycolytic and TCA cy-
cle intermediates, which was accompanied by a severe reduction of ATP levels. Supple-
mentation of cells with methyl-pyruvate prevented glucose starvation-induced cell death, 
suggesting that ATP depletion is a trigger of this type of cell death. In addition to that, since 
glucose is essential for protein glycosylation, we analyzed levels of protein N-glycosylation 
and found those to be strongly reduced upon glucose removal. Addition of the protein gly-
cosylation precursor N-acetyl-glucosamine inhibits cell death induced upon glucose dep-
rivation, indicating that defects of protein glycosylation is another trigger of this cell death.
By combining RNA-sequencing with genetic screening, we are currently searching for ge-
netic mediators of this form of cell death. Our findings so far points to a model whereby 
glucose starvation induces a non-canonical form of cell death characterized by energy de-
pletion and a defect of protein glycosylation downstream of the mTOR pathway.
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Cancer relapse and refractory disease remains a significant challenge in the treatment of 
pediatric acute lymphoblastic leukemia (ALL), with notably poor clinical outcomes (1). Eva-
sion of apoptosis due to dysregulation of cell death pathways is a primary mechanism by 
which drug-resistant clonal subpopulations persist and induce relapse (2). Thus, activation 
of apoptosis-independent cell death pathways is an appealing strategy to overcome drug 
resistance-induced relapse in ALL.
To mimic apoptosis incompetency, we generated primary ALL cells deficient in executioner 
caspase-3 and -7 through CRISPR-based genome editing. While these apoptosis-incompe-
tent cells were refractory to BCL2 inhibition as expected, we detected notable sensitivity 
to various chemotherapeutic agents, including proteasome inhibitors, such as bortezomib 
(BTZ), and anthracyclines. An in vivo genome-wide sgRNA CRISPR screen identified the in-
flammatory caspase-4 and -14 to be crucial for BTZ-induced cell death in apoptosis-incom-
petent cells. Subsequent transcriptome analyses revealed the initiation of an early immune 
response upon treatment, with significant enrichment of genes associated with pyroptosis 
and the inflammasome. 
BTZ-treated apoptosis-incompetent cells exhibited characteristic morphological features 
of pyroptosis as well as activation of gasdermin E (GSDME), a key regulator of chemother-
apy-triggered pyroptosis (3). GSDME activation and subsequent cell death was found to be 
dependent on caspase-4. Substantiating the pivotal role of pyroptotic cell death in drug 
sensitivity, we observed a correlation between GSDME expression and the response to a 
variety of chemotherapeutics. GSDME expression was strongly associated with treatment 
response in patient samples of the international ALL-BFM trial, suggesting that GSD-
ME-driven pyroptosis is required for clearance of leukemia blasts.
Consequently, GSDME-driven pyroptosis is deemed essential for a sustained cell death re-
sponse and represents an avenue for the therapeutic exploitation of informed combina-
torial strategies to overcome drug resistance arising from impaired apoptotis in cancer.
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Neurodegenerative diseases are associated with a spreading and progressive atrophy and 
cell death in the brain. These symptoms are linked to the presence of cytotoxic amyloid ag-
gregates made from peptides secreted endogenously or coming from external pathogens1. 
Recent hypotheses bring oligomers, small agglomerates or inchoate fibrils, of Aβ peptides 
to the forefront in the aetiology of Alzheimer’s disease (AD). In this picture, synaptic toxic-
ity is mediated by soluble amyloid microaggregates targeting various receptors2 or com-
promising the integrity of cellular membranes via the formation of transient pores3. Aβ 
oligomers and fibrils are also immunogenic, leading to neuroinflammation. Large-scale ac-
tivation of the cerebral immune system, connected to amyloid deposition, results in lasting 
metabolic and functional changes in cell behaviour which are central to the development 
of AD4. Highly oxidative endogenous molecules released by activated immune cells have 
a high affinity with amino acid sidechains therefore altering their chemical and physical 
properties.
In light of the importance of neuroinflammation in the development of AD, we explore the 
effect of oxidative modifications of the Aβ peptide on its properties related to cytotoxic-
ity. We specifically focused on the tyrosine at position 10 as its oxidation has been shown 
to enhance Aβ aggregation and plaque formation5. To this end, molecular dynamics sim-
ulations are employed to explore the binding properties of oxidized Aβ42 oligomers to a 
model bilayer and their impact on the structural integrity of a membrane when inserted. 
Insertion of wild type Aβ oligomers in a bilayer induces the formation of transient water 
pores. We show that  tyrosine nitration modulates the aggregation kinetics of Aβ, favouring 
low-weight oligomers as a result of the non-covalent chemistry of the nitrotyrosine moiety. 
We also show that nitration enhances the binding of these oligomers to membrane, without 
preventing the formation of water structures in the bilayer, thus offering an explanation for 
enhanced cell damage and death by amyloid due to neuroinflammatory modulation of the 
aggregate properties.
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Exportin 1 (XPO1) is a protein involved in maintaining cellular homeostasis through the 
translocation of different RNAs and proteins from the nucleus to the cytoplasm - such as 
transcription factors, tumor suppressor proteins or cell cycle regulators. In several types 
of cancers, such as multiple myeloma (MM), the overexpression of this protein is related 
with poor prognosis. Selinexor is a selective inhibitor of nuclear export (SINE) approved in 
2019 for the treatment of MM in combination with bortezomib and dexamethasone. It forces 
nuclear retention of XPO1 by blocking its cargoes’ binding site, avoiding the translocation 
of key tumor suppressor proteins to the cytoplasm and favoring apoptosis of malignant 
cells. However, the mechanism by which this happens is not well understood. We have 
studied the activity of Selinexor in several MM cell lines, observing that death by apoptosis 
is induced. Besides, dose-response studies performed with seven wild-type MM cell lines 
demonstrated differences on the sensitivity of each cell line to Selinexor at different incu-
bation times. On the other hand, the main apoptotic pathway activated by Selinexor is the 
intrinsic one, as we have observed a partial reduction in the sensitivity to this drug in a Bax/
Bak knock-out (DKO) MM cell line. Additionally, extrinsic apoptosis might contribute to a 
lesser extent, since a pan-caspase inhibitor and a specific caspase-8 inhibitor reduced al-
most completely the apoptosis induced by Selinexor in the DKO MM cell line. The expression 
levels of some Bcl-2 family proteins after incubation with the drug for different times has 
been analyzed in each cell line, considering the importance of the intrinsic apoptotic path-
way. In these studies, we have observed a correlation between the levels of Mcl-1 protein 
and the sensitivity to Selinexor; the most sensitive cell lines showed a reduction in Mcl-1 
levels over time, whereas the most resistant ones exhibited an increase of this protein. 
These results suggest that Mcl-1 downregulation could be a critical event for Selinexor-in-
duced cell death. Furthermore, a S63845 (a Mcl-1 mimetic)-resistant cell line generated in 
our laboratory, which expresses lower basal Mcl-1 levels than the parental cell line, is more 
sensitive to Selinexor, supporting our hypothesis. To elucidate whether these changes in 
Mcl-1 protein levels are due to differences in gene expression or protein stability we have 
performed real time PCR, which has shown little changes on Mcl-1 mRNA over time in the 
wild-type MM cell lines. These might indicate that Mcl-1 is not being degraded in those cell 
lines which are more resistant to Selinexor. The interaction of Mcl-1 with Bim and the role 
of this latter in Selinexor-induced cell death have also been studied.
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Glucose concentration should be tightly regulated to maintain brain homeostasis since 
persistent episodes of high glucose, a common feature of Diabetes Mellitus (DM), cause 
complications including neuronal damage and inflammation. Considering that DM is a high-
risk factor for the onset of Alzheimer’s Disease (AD), the identification of the pathological 
mechanisms that are triggered by high glucose is of major importance to develop neuro-
protective strategies in diabetic patients. p75NTR belongs to the TNF-receptor superfamily 
and signals apoptosis in different settings. P75NTR is upregulated in the plasma of diabet-
ic patients and has been previously implicated in diabetic retinopathy and neuropathy (1). 
However, its role in the brain complications of Diabetes is unknown. To date, most studies 
address glucose neurotoxicity in animal diabetic models. Here, we aim to study the neu-
rological manifestations of high glucose in a human iPSC – based model with emphasis on 
the role of p75 neurotrophin receptor (p75NTR). We use mono- and co-cultures of human iP-
SC-derived neurons and astrocytes to investigate the involvement of p75NTR signaling in the 
direct and inflammation-mediated effects of hyperglycemia on neurodegeneration. Our 
results show that hyperglycemia triggers neuronal cell death in a dose-dependent manner 
accompanied by an up-regulation of p75NTR expression. Inhibition of p75NTR activity rescues 
neuronal cell death highlighting p75NTR as a mediator of glucose neurotoxicity. Additional-
ly, high glucose makes neurons more susceptible to Amyloid-β induced toxicity indicating 
an interlink with AD. RNA-seq analysis of hyperglycemic neurons unraveled many affected 
processes including changes in cell cycle progression and deregulated synaptogenesis. 
High glucose does not show any effect on iPSC-derived astrocyte survival or activation 
in contrast to previous findings in rodents indicating species-specific differences. This 
finding suggests that microglia is possibly the primary source of inflammation, reported 
in rodents and human patients, in hyperglycemia. Collectively, our study provides insights 
into the brain deficits caused by hyperglycemia and suggests the neuroprotective effect of 
p75NTR targeting.
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Protein 53 (p53) is the single most frequently mutated tumor suppressor protein, with inac-
tivation being present in more than 50% of all invasive human cancers. p53 has been impli-
cated in a growing number of tumor suppressive processes, including cell cycle arrest, se-
nescence, apoptosis, autophagy, and ferroptosis; hence it is known as the master regulator 
of tumor suppression. Considering its critical role in suppressing the cancer formation and 
progression, the concept of restoration of p53 for cancer therapy is very attractive. Normal 
p53 protein has an extremely short half-life of ~5–20 min, owing to its continuous degrada-
tion largely mediated by ubiquitin ligase known as MDM2. 
In our investigations we have found that the tumor suppressor Par-4 is causing substan-
tial induction of p53 in different cancers. Overexpression of par-4 alone was sufficient to 
induce p53, while knockdown of Par-4 reduced the p53 level. By regulating the p53 levels, 
we have confirmed that Par-4 is orchestrating various tumor suppressive mechanism(s) of 
p53 including apoptosis, autophagy, and senescence in response to different anticancer 
agents. We have confirmed that Par-4 increases the p53 protein by enhancing its stabili-
ty. For instance, p53 half-life is significantly increased in Par-4 overexpressing cells, while 
transient knockdown decreases it. Mechanistically, Par-4  stabilizes the p53 protein by in-
hibiting its MDM-2 mediated ubiquitination and subsequent degradation. The Serine/thre-
onine-specific protein kinase, Akt can phosphorylate MDM2 at ser166 and ser186, thereby 
promoting MDM2-mediated p53 ubiquitination and degradation. Clearly, Par-4 is shown to 
dephosphorylate Akt, thereby inhibiting the Akt-dependent activation of MDM2, leading to 
p53 stabilization and tumor suppression.    
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The treatment of multiple myeloma (MM), one of the most common types of haematological 
malignancies, has evolved considerably in recent years. However, MM remains incurable 
due to the frequent development of therapy resistance and disease recurrence, highlight-
ing the need for new therapeutic approaches. PT-112, a novel small molecule currently un-
der Phase 2 development [1-4], inhibits ribosome biogenesis and causes nucleolar stress, 
leading to immunogenic cell death (ICD) in cancer cells [5-8]. In addition, PT-112’s oste-
otropism and preclinical activity in MM mouse models led to a Phase I study of PT-112 in 
relapsed or refractory MM, which is now completed [9, 10]. Here, we investigate in vitro 
cytotoxicity of PT-112 in human MM cell lines to deepen our understanding of the drug’s an-
ticancer activity in this disease setting.  
PT-112 sensitivity was evaluated in seven human MM cell lines (KMS-12-BM, KMS-34, MM.1S, 
NCI-H929, OPM-2, RPMI 8226, U266). In order to further characterize PT-112-induced cell 
death, we used specific caspase and necroptosis inhibitors and engineered cell lines lack-
ing or overexpressing pro-apoptotic or anti-apoptotic proteins. We also analysed markers 
for nucleolar stress upon PT-112 treatment using NPM1 immunolabeling and confocal mi-
croscopy. 
Our preliminary results demonstrate differential drug sensitivity in the MM cell lines, with 
RPMI-8226 and KMS-12-BM cells being the most sensitive to PT-112 in the panel. In RPMI-
8226 cells, PT-112-induced cell death was inhibited by co-treatment with the pan-caspase 
inhibitor Z-VAD-fmk. Additionally, cells overexpressing the anti-apoptotic protein Mcl-1 
were less sensitive to PT-112 compared to control cells, suggesting that the mechanism 
of cell death involves the mitochondrial apoptotic pathway. In contrast, cell death was not 
affected by Z-VAD-fmk in KMS-12-BM cells, suggesting cell line-specific effects of PT-112. 
We also observed potential changes in nucleolar morphology via NPM1 staining upon PT-
112 treatment in RPMI-8226 and KMS-12-BM cells, possibly indicative of nucleolar stress. 
Future work will analyse markers of ICD in response to PT-112 in this panel of MM cell lines. 
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Colorectal cancer (CRC) poses a significant global health concern, ranking as the third most 
common and second most lethal cancer in 20221. While extensive research has been done 
on the role of the microbiome in CRC initiation, progression, and resistance to chemother-
apy, the intricate regulatory and epigenetic mechanisms through which microbiome-asso-
ciated factors mediate these effects in CRC cells remain poorly understood.
Throughout CRC progression, various bacterial strains and microbiome-associated me-
tabolites are implicated in a complex, multistep process that influences disease advance-
ment2. Recent research has highlighted the importance of the synergistic relationships 
within the microbial community, shifting the focus in the microbiome field towards a deep-
er understanding of these interactions and their impact on cancer biology. Specifically, the 
role of bacterial metabolites in modulating key cancer-related processes, has garnered 
significant attention.
In this context, our research aims to screen a library of human microbiome-derived me-
tabolites to identify those that activate the epithelial-mesenchymal transition (EMT) phe-
notype in CRC cells. To comprehensively investigate the gene activation and epigenetic 
changes associated with this process, we will integrate various techniques, including RNA-
seq, ATAC-seq, and CUT&Tag. By identifying specific metabolites that drive this pheno-
typic shift and their epigenetic profile, we aim to uncover the molecular basis of microbi-
ome-mediated CRC progression. 
Furthermore, we intend to identify the bacterial sources of these metabolites and evaluate 
their prevalence in CRC patients using publicly accessible datasets. This comprehensive 
analysis will correlate specific bacterial species and their metabolites with clinical out-
comes and molecular subtypes of CRC, offering new insights into the microbial contribu-
tions to cancer heterogeneity.
Another key part of our investigation will involve exploring the co-occurrence and cooper-
ative interactions of bacterial species frequently associated with CRC. Based on our prior 
research on EMT process, we will focus on a selected community of bacteria and metab-
olites. We will microinject these into colorectal microorganoids to model their influence 
on the tumor microenvironment and explore their cooperative effects. Single-cell analysis 
techniques will be employed to examine the molecular interactions between these compo-
nents and CRC cells, providing a high-resolution understanding of the epigenetic process-
es involved.
Overall, this research will offer significant contributions to our understanding of the mi-
crobiome’s role in CRC, highlighting the complex interplay between bacterial metabolites, 
epigenetic regulation, and cancer progression. 
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Inflammasomes are complex protein assemblies that activate caspases, leading to in-
flammation in response to various stimuli, including pathogens, protein aggregates such 
as amyloid plaques, and hyper-phosphorylated tau. Among the numerous inflammasomes 
studied, such as NLRP1, NLRP3, AIM2, NLRP4, and others, NLRP3 has been extensively in-
vestigated due to its wide range of recognition mechanisms that streamline immune ac-
tivation and eliminate pathogens. To develop targeted therapies for neuroinflammatory 
diseases, it is crucial to fully understand how various molecules and signaling pathways 
regulate the assembly and activation of NLRP3 inflammasome. Therefore, the regulation 
of the NLRP3 inflammasome is a pivotal component of the innate immune system and is 
marked by complexity and dynamism in the literature. We aim to identify new regulatory 
elements by elucidating the regulatory network among the NLRP3 inflammasome complex 
and the kinases. 
Accordingly, we employed lipopolysaccharide (LPS) for priming and nigericin/amyloid-ß for 
activation to induce NLRP3 inflammasome activation in primary microglia, and second-
ary cell lines. Subsequently, we conducted immunocytochemistry and Western blot tech-
niques to analyze the outcomes further. Thus far, our investigations have demonstrated 
different expressions of NLRP3, ASC, caspase-1, NEK7, MARK4, and other kinases in sam-
ples subjected to LPS and nigericin treatments. For further experiments, the most well-
known NLRP3 inflammasome regulators like NEK7 and MARK4, will be silenced for func-
tional studies.
Overall, this project aims to provide a deep understanding of NLRP3 inflammasome reg-
ulation in the canonical pathway. By unraveling the complex interactions among these 
regulatory factors, we seek to enhance our knowledge of inflammasome biology, offering 
valuable insights for therapeutic approaches in neuroinflammatory diseases.
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Background. Oncolytic viruses (OVs) are immunotherapy agents that specifically infect and 
kill cancer cells and stimulate anti-tumour immunity. In accordance with their overall het-
erogeneity, cancer cells differ in susceptibility to OVs, and a subset of tumor types exhibits 
resistance to OVs. Development of therapeutic strategies to overcome such resistance 
is critical for broadening the breadth and potency of clinical OV applications. In this con-
text, combination of OVs with distinct anti-cancer compounds may overcome resistance, 
increase infection and oncolysis and enhance OV efficacy. Microtubule targeting agents 
(MTAs) perturb microtubule dynamics, arrest cells at the spindle-assembly checkpoint and 
induce different modes of mitotic cell death. However, the functional interactions between 
MTAs and OVs has not been fully characterized. Results. Here, we target OV-resistant hu-
man bladder cancer cells by combining 2-methoxyestradiol (2ME2), a natural estrogen me-
tabolite and MTA, with EHDV-TAU (Epizootic Hemorrhagic Disease Virus – Tel Aviv Universi-
ty)1, 2, 3 a double stranded RNA oncolytic orbivirus. While 2ME2 or EHDV-TAU showed limited 
efficacy as single therapy agents, the 2ME2-EHDV-TAU combination increased infection, 
potently induced caspase activity and the expression of pro-apoptotic factor NOXA, and 
stimulated the plasma-membrane exposure of calreticulin, an indicator of immunogenic 
cell death. Notably, the 2ME2+EHDV-TAU combination resulted in marked activation of 
c-Jun N-terminal kinase (JNK). Inhibition of JNK with SP600125 abrogated the increased 
oncolytic efficacy of the 2ME2-EHDV-TAU combination, resulting in significant reductions 
in infection and cell-death-related parameters. Conclusion. Together, our data point to on-
colysis-enhancing potential of OV/MTA combinations, and identify JNK as a regulator of 
OV-induced immunogenic cell death.  
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Tumor Necrosis Factor (TNF) is a pivotal pro-inflammatory cytokine and a key pharmaco-
logical target in various inflammatory diseases. TNF sensing by TNFR1 promotes inflamma-
tion either directly by activating the MAPK and NF-ϰB signaling pathways or indirectly by 
triggering cell death, in the form of apoptosis or necroptosis. The outcome of TNF sensing 
depends on the successive assembly of two protein complexes, the receptor-bound sig-
naling complex I and the cytosolic lethal complex II. Usually, molecular brakes, known as 
cell death checkpoints, repress TNF-induced cytotoxicity by counteracting complex II as-
sembly or activity1. However, genetic predisposition and environmental factors can disrupt 
these checkpoints, causing aberrant cell death and disease. 
TAB2 (TAK1-binding protein 2) is widely reported as a critical component of TNFR1 complex 
I, essential for both TAK1 recruitment and activation. Consequently, TAB2 is assumedly re-
quired for TNF-mediated TAK1-dependent MAPK and NF-ϰB signaling and cell death inhi-
bition2. Surprisingly, our study found that TAB2 deficiency did not affect TNF-dependent 
signalling to MAPK and NF-ϰB but shifted the TNF response from survival to apoptosis. 
Moreover, the induced death in TAB2 deficient cells was not caused by a defect in the cur-
rently known cell death checkpoints, including those regulated by TAK1. We show that while 
the pro-survival role of TAB2 depends on its ability to bind K63-linked ubiquitin chains, it is 
independent of its recruitment to TNFR1 complex I. Instead, we report that TAB2 associ-
ates with K63-linked ubiquitin chains in cell death-inducing complex II, limiting the amount 
of complex that is formed.
These findings collectively reveal a novel role for TAB2 in the TNF signaling pathway, in-
dependent of its known function to activate signaling via TNFR1 complex I, underscoring 
its importance in regulating cell death-inducing complex II. Many patients have been de-
scribed with haplo-insufficient mutations in TAB2, which lead to non-syndromic congenital 
heart disease (CHD)3. Our study suggests that aberrations in TAB2 function could lead to 
faulty complex II regulation upon TNF sensing which induces cell death, potentially contrib-
uting to CHD progression. Consistently, mouse models of CHD due to TAB2-deficiency in 
cardiomyocytes underline a TNF- and cell death-dependent pathology4. 
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Toscana virus (TOSV) is a neurotropic virus transmitted to humans by sandflies. TOSV is 
present all around the Mediterranean basin, and millions of people are exposed. The virus 
has recently been associated to numerous cases of unexplained encephalitis in Spain, in-
dicating that it could be one of the major causes of encephalitis and meningoencephalitis 
during the summer season in South Europe. However, TOSV surveillance, prevention, and 
research remain largely neglected.
TOSV belongs to the Phenuiviridae family, like the Rift Valley Fever Virus (RVFV), anoth-
er neurotropic virus transmitted by mosquitoes and considered by the WHO to present a 
significant risk of causing large-scale zoonotic epidemics. TOSV and RVFV are both sin-
gle-stranded RNA-negative viruses, encoding just half a dozen proteins, among which the 
non-structural protein NSs. This protein is notoriously known for its strong antagonist ef-
fect on the antiviral cell response.
During viral infections, regulated cell death is generally described as a defensive mech-
anism to limit virus replication, thus preventing the infection of nearby cells and partici-
pating in immune response induction. Interestingly, while the RVFV NSs protein has been 
extensively studied and described as a pro-apoptotic protein, we have observed that the 
TOSV NSs is able to delay cell death after infection.
Typically, the wild-type (wt) TOSV induces a late Caspase 8 (Casp8) activation which leads 
to cell death in a mitochondria-independent pathway. In stark contrast, TOSV genetically 
modified to no longer express NSs (TOSV dNSs), induces a rapid cell death through Casp8 
activation and mitochondria depolarization. Altogether, our results suggest that NSs pre-
vents cell death through its inhibitory action on PAMPs receptors and proteins of the Type-I 
Interferon pathway.
A better knowledge of how TOSV modulates cell death will provide insights into how this 
virus manipulates the immune system. This information is crucial for understanding the 
propagation of the virus from the initial infection site, i.e., the skin, to the brain, ultimately 
leading to inflammatory disease.
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Head and neck squamous cell carcinoma (HNSCC) is the sixth most common cancer world-
wide, accounting for approximately 900,000 new cases and over 400,000 deaths annually. 
Despite progress in treatment, advanced HNSCC is associated with poor prognosis and 
high mortality rates, due in part to its complex and supportive tumor microenvironment. 
Cancer-associated fibroblasts (CAFs) are critical components of the tumor microenviron-
ment and play pivotal roles in therapy resistance. Lysosomes, degradative organelles es-
sential for cellular homeostasis, have been increasingly recognized for their role in cancer 
progression and metastasis. Alterations in lysosomal function can affect the tumor mi-
croenvironment and contribute to therapy resistance by modulating the secretion of en-
zymes such as cathepsins. 
Here, we demonstrate that including patient-correlated CAFs in HNSCC spheroids reduc-
es the intracellular expression of lysosomal cathepsins in the tumor cells, while enhanc-
ing their secretion to the extracellular environment. Cathepsin D is equally expressed in 
both cell types in the cocultures, whereas cathepsin B is predominantly found in the CAFs. 
Moreover, exposure to radiation increases cathepsin expression in the tumor cells. Inter-
estingly, including CAFs in radiation-resistant spheroids further enhances cathepsin B, but 
not cathepsin D expression. Conversely, in radiosensitive cells, inclusion of CAFs reduces 
cathepsin B and D levels instead. 
To conclude, various cathepsins are differently modulated by CAFs in response to radiation 
therapy. Understanding and targeting the role of lysosomal cathepsins in the interactions 
between the tumor stroma and cancer cells presents a promising therapeutic strategy to 
modulate the tumor microenvironment and improve outcomes for HNSCC patients.
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During the last decades, the importance of programmed cell death (PCD) involving both 
the extrinsic (death receptors) and the intrinsic pathways (members of the Bcl-2 family) 
associated with mitochondrial membrane permeabilization and the release of apoptogenic 
factors, as well as the activation of cysteine proteases (caspases) that contribute to the ex-
ecutionary phase of both  PCD and inflammation (inflammasome, pyroptosis, and necrop-
tosis) has been extensively studied in the context of immune defenses. Thus, subversion of 
cell death mechanisms is of central importance in the establishment and dissemination of 
pathogens leading, like a cancer, to altered environments and potentially to death or disa-
bility. The recent pandemic caused by the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) has underlined once again the importance of PCD. We will present a series 
of results on the role of PCD in SARS-CoV-2 pathogenicity at the acute phase and for long 
COVID form in which pain, inflammation and neurological symptoms have been described. 
Strategies aiming to modulate PCD could be of interest for people living with COVID-19.
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Recent studies suggest a relationship between genes involved in the genesis and main-
tenance of glial tumors, especially glioblastomas, and genes related to neurodegenera-
tive diseases (1, 2). Several works have shown that WNT, ERK-AKT-p21, and angiogenesis 
control signaling pathways are inversely regulated in glioblastoma and Alzheimer’s disease 
(AD) (3, 4). In fact, there is an inverse correlation in the levels of different miRNAs between 
both pathologies (2). It is necessary to deepen our understanding of this interconnection 
to elucidate the molecular mechanisms involved in the development and evolution of these 
diseases and, more importantly, to identify more effective therapeutic strategies for both 
types of pathologies. 
Our initial aim was to determine whether ferroptosis and the JAK/STAT/SOCS3 pathway 
could be therapeutic targets in both pathologies. We have used Erastin, Sorafenib and 
MMRi62 as inducers of ferroptosis, as well as JAK/STAT inhibitors in several glioblastoma 
cell lines and the neuroblastoma cell line SH-SY5Y, which is accepted as an in vitro model 
for the study of Alzheimer’s disease. 
Interestingly, we found that all three ferroptosis inducers produced cell death in the glio-
blastoma cell lines, but this cell death was not blocked by ferrostatin. When analyzing by 
RT-qPCR the expression of three genes involved in ferroptosis: KEAP1, TFRC and GPX4, 
we observed the opposite of what was expected in the ferroptotic cell death. Glutathione 
(GSH) levels and the presence of lipid peroxidation were also analyzed after the different 
treatments. In this case, a decrease in the percentage of glutathione was observed after 
treatment with Erastin and MMRi62, which did not occur with Sorafenib. In contrast, lipid 
peroxidation levels increased with all three inducers. In the case of the SH-SY5Y cell line, 
there was a differential effect when comparing the effect of the ferroptosis inducers be-
tween the undifferentiated cell line and the differentiated cell line, which is considered a 
model of Alzheimer’s disease. In the differentiated cell line, cell death is inhibited by ferro-
statin, whereas in the undifferentiated cell line, cell death cell also occurs but is not affect-
ed by ferrostatin. 
The differential effects of JAK/STAT pathway inhibitors in glioblastoma cell lines and in the 
undifferentiated and differentiated SH-SY5Y cell lines have also been analyzed, showing 
an antiproliferative effect. Finally, we performed an analysis of the expression of 25 genes 
related to ferroptosis and the JAK/STAT pathway in a cohort of glial tumors (including glio-
blastomas), non-tumor brains and brains with different degrees of Alzheimer’s disease.
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The intestinal epithelium maintains a physical barrier established by the tight contact of 
intestinal epithelial cells (IECs) preventing bacterial infiltration. Maintenance of this in-
testinal epithelial barrier is of pivotal importance to prevent intestinal inflammation, and 
defects in barrier integrity is generally observed in inflammatory bowel disease (IBD). IECs 
are highly sensitive to TNF-mediated cell death that may trigger tissue damage and intes-
tinal barrier breakdown under conditions of infection and damage. We recently identified 
an LC3-independent form of ATG9A-mediated autophagy as an essential mechanism to 
prevent TNF cytotoxicity. In this study, we aim to determine the role of LC3-independent 
autophagy in intestinal homeostasis and inflammation. 
To do so, we generated and compared the phenotypes of mice specifically lacking Atg9a or 
Atg16L1 in the intestinal epithelial cells (IECs), by crossing mice with floxed Atg9a or Atg16L1 
alleles with transgenic mice expressing Cre recombinase under control of the Villin promo-
tor. IEC-specific Atg9a knockout (Atg9aFL/FL Villin-Cre, Atg9aIEC-KO) mice develop nor-
mally but are significantly smaller compared to WT controls. Histologic analysis of tissue 
sections of Atg9aIEC-KO mice shows normal morphology of both the small intestine and 
the colon, but a reduction in the number of goblet cells and Paneth cells. However, a signif-
icant number of IECs stained positive for cleaved caspase-3, reminiscent of epithelial cell 
death in the small intestine of Atg9aIEC-KO mice. IEC-specific Atg16L1 knockout (Atg16L-
1FL/FL Villin-Cre, Atg16L1IEC-KO) mice did not develop such a phenotype, demonstrating 
that the anti-inflammatory role of Atg9A in the small intestine is not mediated by LC3-de-
pendent canonical autophagy. Moreover, Atg9aIEC-KO mice are hypersensitive to TNF that 
upon injection induces massive epithelial cell apoptosis and intestinal barrier breakdown 
leading to lethality of the mice. Together, these data identify LC3-independent autophagy 
as a major protective pathway in the intestinal epithelium and suggest that defects in the 
Atg9a-dependent unconventional autophagy pathway may be involved in inflammatory 
bowel disease in humans.
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Background-Aim: Microglia, innate cells of the central nervous system (CNS), are involved 
in important physiological functions such as phagocytosis, neuronal survival, cell death 
and synaptogenesis. They respond to pathological conditions with different phenotypes. 
For example, microglia responding to Interleukin-4 (IL-4) are known to suppress inflam-
matory responses and promote neuronal survival. The aim of this study was to determine 
the expression profile of miRNAs enriched in IL-4-induced microglial extracellular vesicles 
(IL-4 EVs) and to evaluate neuroprotective effects of miRNA on rotenone-induced neuronal 
injury model in SH-SY5Y cells.
Methods: In this study, human microglia HMC3 cells were induced with IL-4. Microglial ex-
tracellular vesicles were isolated by ultracentrifugation. They were characterized by West-
ern blot, qPCR, electron microscopy and Nanoparticle tracking analysis. Next generation 
sequencing was used to select miRNAs significantly expressed in IL-4 EVs. Neuronal dam-
age was induced by rotenone in SHSY-5Y human neuroblastoma cell line. To look at neuro-
protective effect, IL-4 EVs and control EVs were administered to SHSY-5Y cells. IL-4 EVs 
were transfected with miR-191-5p inhibitor to look for neuroprotective effect mediated by 
miR-191-5p. Cell death was examined by PI staining.
Results: According to sequencing result, miR-191-5p expression was most significantly in-
creased in IL-4 EVs and was therefore selected for further experiments. IL-4 EVs prevent-
ed rotenone induced neuronal damage at statistical significance (19.03%) when compared 
to control EVs (34.28%). To confirm the neuroprotective effect of miR-191-5p in IL-4 EVs, 
we performed functional study by using miR-191-5p antogomir. This protective effect of IL4 
EVs against Rotenone induced neurotoxicity was not observed in miR-191 antagomir trans-
fected. This finding confirmed that the IL-4 EV induced neuroprotective effect is partially 
mediated through miR-191-5p.
Conclusion: Our results show IL-4-induced microglial extracellular vesicles have protective 
effect against rotenone-induced neuronal damage. This protective effect is partially medi-
ated by miR-191-5p. The results of our study suggest miRNAs carried by microglial EVs may 
have potential therapeutic effects on neurological diseases.
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ATM kinase plays a key role in the DNA damage response. This has prompted the investi-
gation of ATM as a potential target for cancer treatment, as its inhibition aims to sensitize 
cancer cells to chemotherapy or radiation. ATM inhibitors (ATMi) have already been used 
in clinical trials (1). Little is known, however, about how ATMi might affect the release and 
content of extracellular vesicles (EVs) secreted by cancer cells in response to DNA-damag-
ing agents, despite the prominent roles of EVs in the tumor microenvironment and disease 
progression. 
Our current data indicate that treatment with the ATMi KU-55933  in combination with the 
alkylating agent Temozolomide (TMZ) (2,3) has context-dependent effects on EV secretion, 
varying based on cell line and TMZ resistance.
In THP-1 monocytes, concurrent treatment led to a synergistic increase in the secretion 
of both large and small EVs, bearing markers that signify an autophagosomal origin (LC3-
II). Exosome markers, such as CD63 and Syntenin, were also synergistically upregulated in 
small EVs. In contrast, U-87MG glioblastoma cells exhibited a more varied response, par-
ticularly in the small EVs fraction, with discrepancies between the secretion patterns of 
the observed markers, suggesting the presence of distinct populations of EVs.
Furthermore, TMZ resistance did not significantly alter the release of most markers, with 
the notable exception of caveolin-1, whose non-caveolar localization is associated with 
increased tumor aggressiveness (4). Regardless of TMZ sensitivity, KU-55933 universally 
induced the secretion of caveolin-1-laden small EVs. In non-resistant cells, the addition 
of TMZ potentiated this effect synergistically. However, in resistant cells treated with the 
combination, less caveolin-1 was secreted compared to cells treated with KU-55933 alone.
Taken together, these results highlight the lack of a universal response mechanism of can-
cer cells to treatment with KU-55933, as well as its potentially complex interaction with 
DNA damaging agents.
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Glioblastoma (GBM), the most aggressive brain tumor, remains incurable and has a poor 
response to  immunotherapy due to its immunosuppressive nature. GBM immunosuppres-
sion is marked by a reduced adaptive immunity and an increase in immunosuppressive my-
eloid cells, where tumor associated macrophages (TAMs) recruited from the periphery play 
a central role1. 
Patient studies highlight a protective role of allergic diseases on GBM susceptibility and 
prognosis2. We modeled this in mice, showing that allergic airway inflammation (AAI) pro-
longs survival following intracranial implantation of the GL261 GBM cell line, enhancing mi-
croglial and adaptive anti-tumoral immunity3. AAI also induces transcriptomic reprogram-
ming of microglia, with nuclear receptor subfamily-1 group-D member-2 (NR1D2) being the 
most significantly upregulated gene. Bioinformatic explorations of publicly available tran-
scriptomic data from patient biopsies reveal NR1D2 as a marker interconnecting GBM pa-
tient survival with tumor malignancy and reduced local immunosuppression. Furthermore, 
single-cell RNA sequencing analysis of peripheral blood immune cells from our cohort of 
GBM patients shows classical monocytes with a decreased NR1D2 expression and damp-
ened immune response profile compared to healthy individuals.
We hypothesize that targeting NR1D2 can promote an anti-GBM phenotype by modulat-
ing TAMs, reversing GBM-related immunosuppression. This project aims to characterize 
NR1D2 expression patterns and its effects on TAMs’ anti-tumoral features. We have estab-
lished in vitro procedures, including transcriptomic, proteomic and molecular techniques, 
to characterize the NR1D2 functions in TAMs. To assess NR1D2’s impact on TAMs, we will 
use drugs targeting NR1D2 and CRISPR/Cas9 genome editing for gain- and loss- of-func-
tion approaches. 
Our results show a correlation between increased NR1D2 expression and limited immuno-
suppression in GBM. This research offers new insights into the connection between allergy 
and GBM, enhancing our understanding of NR1D2’s role in myeloid cells within GBM.
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RAS genes are mutated in 19% of all human cancer cases and, among them, 70% are caused 
by KRAS mutations (1). Downstream of Ras, the Ras-MAPK pathway regulates vital cellular 
processes, including proliferation and differentiation. Its overactivation is associated with 
cancer and multi-organ congenital disorders collectively called RASopathies. 
The KRAS-encoded isoform K-Ras4B (hereafter K-Ras) is activated by extracellular sig-
nalling cascades at the plasma membrane. The intracellular redistribution of prenylated 
K-Ras necessary for its plasma membrane localization and activity is facilitated by the pre-
nyl-binding trafficking chaperone PDE6D. K-Ras has proven difficult to target directly, for 
that reason PDE6D is considered a surrogate target of K-Ras-driven pathologies. 
Previous studies have discovered inhibitory molecules that can bind to the hydrophobic 
pocket of PDE6D. However, it has been shown that compounds displaying higher affinity for 
the PDE6D hydrophobic pocket also suffer from increasingly poor solubility and off-target 
effects (2). Although solubility and efficacy of small-molecule PDE6D inhibitors could be 
increased in our previous work (2), novel PDE6D-targeting strategies must be devised.
Based on the sequence of natural high-affinity PDE6D cargo, the affinity of K-Ras towards 
PDE6D can be increased by introducing point mutations in the four residue-stretch up-
stream of the prenylated C-terminal cysteine. These amino acid substitutions increase the 
affinity of the mutant K-Ras towards PDE6D several thousand-fold, leading to the seques-
tration of K-Ras in the nucleo-cytoplasm (3).
Based on this high-affinity binding mutant K-Ras and using a rational inhibitor development 
pipeline, we have designed small genetically encoded peptides that interact with PDE6D 
and plug its prenyl-binding pocket. Using these peptides, we aim to block the trafficking 
activity of PDE6D, preventing K-Ras from reaching the PM, and thus, from activating down-
stream effectors. In a next step, these genetically encoded peptides will be functionalized 
with a cell-penetrating moiety. Finally, further optimization of peptidomimetics or small 
molecule analogues will be performed to establish novel types of PDE6D inhibitors.
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Approximately half of all human cancers harbour mutations in the p53 gene, leading to the 
generation of neomorphic p53 mutant proteins. These mutants can exert gain-of-function 
(GOF) effects, potentially promoting tumor progression by altering the chromatin land-
scape and dysregulating genomic integrity and gene expression. However, the clinical sig-
nificance of p53 GOF mutations, as well as the specificity of individual variants, remains 
unclear.
To elucidate the metabolic regulations and molecular underpinnings associated with 
the specific p53R270H and p53R172H mutant variants (the mouse equivalents of human 
p53R273H and p53R175H, respectively), we employed a comprehensive approach, including 
integrating global metabolomic analysis with epigenomic and transcriptomic profiling in 
mouse pancreatic cancer cells. Our investigation revealed that the p53R270H variant, but 
not p53R172H, sustains mitochondrial function and energy production while also influenc-
ing cellular antioxidant capacity. Conversely, p53R172H, while not affecting mitochondri-
al metabolism, attenuates the activation of pro-tumorigenic metabolic pathways such as 
the urea cycle. Thus, the two variants selectively control different metabolic pathways in 
pancreatic cancer cells. Mechanistically, p53R270H induces alterations in the expression 
of Lamin B1 and Slc3a2 genes, accompanied by changes in chromatin accessibility. Dys-
regulation of Lamin B1 and Slc3a2 is associated with oxidative stress and disruptions in 
mitochondrial respiration. In contrast, p53R172H specifically impacts the expression levels 
of arginase 2 (Arg2) and creatine kinase B (CKB), pivotal enzymes in urea metabolism. How-
ever, our analysis of cell proliferation, cell competition, mitochondrial apoptotic priming 
suggested that the expression of either p53R270H or p53R172H does influence the tum-
origenic properties of cancer cells nor confer any selective advantage. Importantly, how-
ever correlation between the expression of the identified downstream regulators and p53 
mutational status, together with a clear prognostic impact, provides a potential clinical 
significance to the observed regulations.
Our study elucidates the mutant-specific impact of p53R270H and p53R172H on metabo-
lism of PDAC cancer cells, highlighting the need to shift from viewing p53 mutant variants 
as common entities to a systematic assessment of each specific p53 mutant protein. Fur-
thermore, our analysis of cancer cell properties underscores the importance of evaluating 
the impact of specific microenvironmental conditions on mutant p53 GOF, using experi-
mental systems that accurately replicate the biology of real tumour ecosystems.
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Necroptosis, a programmed form of cell death, plays a crucial role in inflammation due to 
the release of cytokines, chemokines, and damage-associated molecular patterns. This 
mechanism is implicated in pathological conditions, including neurodegenerative and 
cardiovascular diseases [for review 1]. The receptor-interacting serine/threonine-protein 
kinase 1 (RIPK1) is a crucial mediator of death receptor-induced necroptosis. Despite nu-
merous clinical trials to inhibit RIPK1, no effective necroptosis inhibitors have been suc-
cessfully translated into clinical practice. Therefore, we reasoned that additional molecular 
targets might exist and drug repurposing may provide alternative therapeutic strategies 
for necroptosis management. 
We conducted a high-throughput screening of 2800 FDA-approved compounds to evalu-
ate their modulatory effects on TNF-induced necroptosis in L929sAhFas cells. Secondary 
screening validated 151 compounds that modulated TNF-induced necroptosis significantly, 
of which 2 compounds spiked an interest. The first one is a Casein Kinase 1 (CK1) activa-
tor that enhanced necroptosis significantly as compared to the mTNF treated condition 
which led us to concentrate on the role of CK1 in necroptosis. We found that prior studies 
have indicated that CK1 inhibition can attenuate necroptosis in murine and human cellular 
models by inhibiting the phosphorylation of RIPK3 at Serine 227 which blocks necropto-
sis 2.  The second compound family is Epidermal Growth Factor Receptor (EGFR) inhibitors 
that reduced TNF-induced necroptosis by 50-70% in confirmation screening. Interestingly, 
components of the Extracellular Regulated Kinase (ERK) pathway such as p90 ribosomal S6 
kinase (RSK) that is downstream of the EGFR have shown efficacy in attenuating necropto-
sis3,4. RSK phosphorylation of pro-Caspase 8 (Casp8) at Thr 265 contributes to passing the 
Casp8 checkpoint of necroptosis4.  Since RSK and CK1 are important components involved 
in the regulation of the necrosome, we reasoned that their combined inhibition could ro-
bustly suppress TNF-induced necroptosis.  With inhibitors of both kinases already in clin-
ical trials, our project presents potential therapeutic applications for managing necropto-
sis.
We are now developing experimental strategies to: i) study the effect of combined inhi-
bition of CK1 and RSK in murine and human cell lines, ii) validate results using genetic ap-
proaches, iii) repurpose RSK and CK1 inhibitors as inhibitors of TNF-induced necroptosis.
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Functional mitochondria are especially important for energy-demanding cells such as 
neurons. Thus, quality control of mitochondria plays a crucial role in neuronal health1. The 
PTEN induced kinase 1 (PINK1), a protein that, when mutated, is associated with Parkinson’s 
disease, acts as a sensor for mitochondrial damage and can trigger a mitophagy cascade 
culminating in the removal of defective mitochondria via lysosomes2-4. 
Our lab has shown that a hitchhiking complex – consisting of the RNA-binding protein Syn-
aptojanin 2a (SYNJ2a) and its mitochondrial binding protein (SYNJ2BP) – allows for trans-
port of Pink1 mRNA into the axons of neurons5. AMP-activated protein kinase (AMPK), a 
master regulator of energy metabolism, regulates this transport by ensuring SYNJ2a-SYN-
J2BP interaction through phosphorylation of SYNJ2BP6. In combination with local transla-
tion in distal parts of the neuron, Pink1 mRNA transport thereby ensures a constant supply 
of the short-lived PINK1 protein. 
Unsurprisingly, the interaction and communication of mitochondria with other organelles 
are not only crucial for mitochondrial quality control. Lysosomes additionally serve as an 
important signaling hub in metabolism and many other cellular processes including calci-
um signaling7. In order to buffer cellular calcium, mitochondria also work closely together 
with the endoplasmic reticulum (ER)8. 
Interestingly, our data show that knockdown as well as overexpression of SYNJ2BP result 
in a loss of neuronal viability. This cell death is characterized by phenotypic changes in 
cellular calcium regulation and can partially be rescued by overexpression of SYNJ2a, high-
lighting the importance of modulating SYNJ2BP phosphorylation to ensure the presence of 
SYNJ2a. However, a phosphatase that can regulate SYNJ2a SYNJ2BP interaction has not 
been identified yet. The precise mechanisms by which inter organellar calcium signaling is 
involved in this process and downstream PINK1-dependent mitochondrial quality control 
also remain unclear. 
Using advanced live cell imaging tools such as the MS2/PP7-split Venus system for Pink1 
mRNA visualization, the SunTag reporter for active PINK1 translation monitoring, calcium 
imaging, and FLIM FRET, we assess the role of mitochondrial communication in SYNJ2BP 
modulation and PINK1 biology. Overall, we emphasize the importance of inter-organellar 
signaling in maintaining mitochondrial quality control and subsequently in promoting neu-
ronal health.  
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Succinate-CoA ligase (SUCL) is an enzyme with heterodimeric structure comprising the 
α-subunit SUCLG1 and a substrate-specific β-subunit SUCLA2 or SUCLG2 that generate ei-
ther ATP or GTP, respectively. SUCL holds a central position at the crossroads of numerous 
metabolic pathways, being a vital component of the tricarboxylic acid (TCA) cycle, catalyz-
ing the conversion of succinyl-CoA and ADP/GDP into succinate, CoA-SH, and ATP/GTP. 
We have recently identified mutations in SUCLG2 among patients with paraganglioma and 
pheochromocytoma (PPGL), linking these mutations to defects in the assembly of electron 
transport chain complex II (CII), a known tumor suppressor in PPGL [1]. Our research reveals 
that the assembly of CII is specifically regulated by one of the two primary splice isoforms 
of SUCLG2, termed isoform 204 (SUCLG2204). Interestingly, SUCLG2204 does not form a 
complex with SUCLG1 and is not involved in the enzymatic activity of SUCL. Conversely, 
the 201 splice isoform of SUCLG2 (SUCLG2201) supports the GTP-dependent activity of 
SUCL but does not facilitate CII assembly. Our findings highlight the distinct functional 
divergence of SUCLG2204. This isoform has lost its role in succinate production via the 
SUCL complex but enhances succinate consumption within the TCA cycle by promoting 
CII assembly. We propose that, through this unique function, SUCLG2204 acts as a tumor 
suppressor in PPGL.
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Receptor-interacting protein kinase 3 (RIPK3) is a central regulator protein of necroptosis 
that programmed cell death causing immune responses. There are several E3 Ligases that 
can regulate necroptosis by determining RIPK3 protein stability. However, little is known 
about the mechanisms underlying the regulation of different types poly ubiquitination of 
RIPK3. Here, we identify that SMAD-specific E3 ubiquitin protein ligase 1 (SMURF1) and 
Ubiquitin-specific peptidase 5 (USP5) are associated with the necrosome complex, which 
can be assembled during necroptosis. SMURF1 deficiency accelerates necroptosis, and the 
acceleration can be reversed by reconstituting only SMURF1 and not SMURF1 C699A, sug-
gesting that E3 ligase activity is required for this activity. On the contrary, USP5 deficiency 
suppresses necroptosis, and the suppression can be reversed by reconstituting only USP5 
and not USP5 C335A, suggesting that deubiquitinase activity is required for this activity. 
Mechanistically, SMURF1 prevents the formation of the Necrosome complex by promot-
ing K63 poly ubiquitination of RIPK3 during necroptosis. Vice versa, USP5 acts de-ubiq-
uitination of K63 poly ubiquitination of RIPK3, which already regulated by SMURF1. Finally, 
down-regulation of SMURF1 enhances necroptosis in leukemia cells and suppresses tumor 
growth in a xenograft model upon treatment with birinapant and emricasan. These findings 
demonstrate that SMURF1 and USP5 regulate necroptosis through antagonistic regulation 
of K63 poly ubiquitination of RIPK3 and necrosome complex formation.
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Squamous cell carcinomas including head and neck (HNSCC), are highly malignant treat-
ment-refractory tumours and represent a major cause of death worldwide. Although sur-
gical resection and other therapies including radiation, chemotherapy and immunotherapy 
have improved the life quality of the patients, resistance to targeted therapy remains a 
largely insurmountable challenge. Here, we explore the possibility that HNSCC cancer cells 
which had escaped cell death may be selectively killed by ferroptosis (1). We have identi-
fied that Prostaglandin-Endoperoxide Synthase 2 (PTGS2 also known as COX-2) expression 
positively correlates with the sensitivity of the HNSCC cell lines to ferroptosis induced by 
Erastin. Indeed, genetic and pharmacological inhibition of PTGS2 resulted in a significant 
reduction of both cell death and lipid peroxidation after Erastin treatment. 
PTGS2 is mainly located in the lumen of the endoplasmic reticulum (2). Nevertheless, sev-
eral observations indicate that in cancer cells PTGS2 may localizes in the mitochondria 
and/or lipid droplets (LDs) (3), two key organelles involved in regulating ferroptosis. Hence, 
we monitored PTGS2 intracellular localization both in unstimulated and erastin-treated 
cells. Immunofluorescence analysis shows that in untreated HNSCC cell lines PTGS2 par-
tially localize on LDs. Importantly, following induction of ferroptosis PTGS2 migrates and 
accumulates on LDs, suggesting a possible cooperation between PTGS2 and LDs. Then, we 
explored if LDs dynamic is affected by ferroptosis induction and whether PTGS2 may par-
ticipate in the regulation of the process. Erastin treatment caused a significant increase 
in LDs number per cell in both A253 and HN30 cell lines. On the contrary, the size (LD area) 
and fluorescence intensity of LDs was significantly reduced. However, upon inhibition of 
PTGS2 expression the effect of erastin on LD number, area and intensity was significantly 
reduced, indicating that PTGS2 participates to the regulation of LDs dynamics during fer-
roptosis. 
Then, we investigated whether our results may have a clinical relevance. Patients which are 
under a platinum-based treatment have a better prognosis when the expression of PTGS2 
is low. Interestingly, HNSCC patients that are characterized by high levels of PTGS2 do not 
respond to the Cisplatin treatment suggesting that PTGS2 may regulate chemosensitivity 
to Cisplatin therapy.
Overall, our findings indicate that the expression of PTGS2 discriminates susceptibility to 
ferroptosis in HNSCC, and therefore we would like to speculate that PTGS2 may act as bi-
omarker for stratification of HNSCC patient that may potentially respond to an alternative 
cell death pathway such as ferroptosis.  
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Caspase-2 is an evolutionarily conserved enzyme that plays a crucial role in genotoxic 
stress-induced apoptosis, metabolic changes associated with aging, and the elimination of 
aneuploid cells in tumors. The genetic deletion of caspase-2 has been linked to increased 
tumor susceptibility in vivo, highlighting its importance as a possible tumor suppressor. 
However, the precise downstream signaling mechanisms through which caspase-2 exerts 
its tumor suppressive effects remain elusive. Unique among caspases, caspase-2 is local-
ized in the nucleus and other cellular compartments.
In this study, we identify p54nrb as a nuclear-specific substrate of caspase-2. Caspase-2 
selectively cleaves p54nrb at D422, disrupting its C-terminal site, which is the putative DNA 
binding region of the protein. P54nrb is an RNA and DNA binding protein involved in RNA 
editing, transport, and the transcriptional regulation of genes. Notably, we demonstrate 
that p54nrb is overexpressed in several human tumor types, including cervical adenocar-
cinoma, melanoma, and colon carcinoma. Conversely, the loss of p54nrb in tumor cell lines 
increases susceptibility to cell death and significantly reduces tumorigenic potential.
Using high-resolution quantitative proteomics, we demonstrate that the loss or cleavage 
of p54nrb leads to altered expression of oncogenic genes. Among these, the downregu-
lation of the tumorigenic protease cathepsin-Z and the anti-apoptotic protein gelsolin is 
consistently observed across three tumor cell types: adenocarcinoma, melanoma, and co-
lon carcinoma. Furthermore, we show that p54nrb interacts with the DNA of cathepsin-Z 
and gelsolin, but not their RNA.
This study reveals a previously unrecognized mechanism by which caspase-2 exerts its tu-
mor suppressor functions in human tumor cells. Our findings suggest that the cleavage of 
p54nrb by caspase-2 is a critical event that modulates the expression of key oncogenes, 
thereby influencing tumorigenesis and cell death susceptibility. These insights provide a 
deeper understanding of the molecular pathways involved in caspase-2 mediated tumor 
suppression and highlight potential targets for therapeutic intervention in cancer.
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Tumours with concurrent mutations in KRAS and TP53 represent 15% of all non-small cell 
lung cancers (NSCLC), and it has been shown that this genetic asset confers a particularly 
aggressive phenotype. TP53 and KRAS are known to be widely involved in carcinogenesis, 
being two of the most mutated genes in tumours. Upon activation, TP53 can trigger a range 
of downstream pathways, including metabolic regulation and cell homeostasis. On the oth-
er hand, when KRAS is mutated, it acquires oncogenic properties, promoting the disregu-
lation of many processes, including the reprogramming of the tumor metabolism. Despite 
the involvement of mutated TP53 or KRAS signalling in cancer metabolism, the knowl-
edge regarding the metabolic rewiring occurring in KRAS/TP53 double-mutant tumours 
is limited. To identify novel interconnections between KRAS/TP53 double-mutant driven 
NSCLC proliferation and metabolism rewiring we conducted metabolic CRISPR/Cas9 drop-
out functional genomics screens within the whole mouse and 2D human cell lines. We 
revealed purine synthesis as a metabolic dependency of KRAS/TP53 mutant driven lung 
cancer cells. Interestingly, we interrogated essentialities in publicly available Cancer Cell 
Line Encyclopedias (CCLE) datasets and our results indicate that our hits corresponding to 
purine synthesis appeared to be more essential in cancer cells with TP53 low activity, re-
sembling TP53 KO cancer cells. Interestingly we have shown that KRAS/TP53-mutant cells 
are more sensitive to purine synthesis inhibitor than control KRASmut/TP53-wt. Next, we 
have shown that TP53 loss could promote purine synthesis metabolic pathway, in particular 
adenosine and adenosine derivates.  The results of this project has lead to the identifica-
tion of novel therapeutic approaches for lung adenocarcinomas harbouring mutations in 
TP53 and KRAS, which exhibit a critically aggressive phenotype and cause globally approx-
imately 200,000 deaths per year.
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BOK (BCL-2 related ovarian killer) is a member of the BCL-2 family killer proteins. It struc-
turally resembles the pro-apoptotic “killers” BAX and BAK. Studies have shown that BOK ex-
pression is frequently repressed by various means in cancer, pointing towards possible tu-
mor-suppressor-like function of this protein (1). Moreover, a contribution of BOK in mouse 
development was revealed, as BAX/BAK/BOK triple knockout mice display a more severe 
phenotype than BAX/BAK double knockout mice (2). Besides this, it seems that BOK is in-
volved in some other cellular processes like cell multiplication, unfolded protein response, 
autophagy and uridine metabolism (3).
Recent studies have shown TRIM28 (Tripartite motif containing 28) as a novel RNA-bind-
ing protein that binds to AU-rich elements in BOK mRNA, causing its degradation (1). Of 
note, high TRIM28 typically correlates with poor patient survival in cancer. Since TRIM28 
does not have a known nuclease activity, it is conceivable that it recruits and cooperates 
with other proteins to degrade BOK mRNA. We are using proximity dependent biotin la-
beling approaches (TurboID), followed by mass spectrometric analysis, to identify interac-
tion partners of TRIM28 at the level of mRNA complexes. We further plan to identify other 
mRNAs affected by TRIM28 using RNA-immunoprecipitation, followed by RNA sequencing. 
Furthermore, we have generated transgenic mice in which the ARE-site in BOK has been 
deleted and we will investigate the physiological relevance of this regulatory element in 
development and in the adult mouse.
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Cholangiocarcinoma (CCA) is an aggressive cancer associated with a very poor progno-
sis and low survival rates, primarily due to late-stage diagnosis and low response rates to 
conventional chemotherapy. Therefore, there is an urgent need to identify effective ther-
apeutic strategies that can improve patient outcomes. Flavonoids, such as quercetin and 
kaempferol, are naturally occurring compounds that have attracted significant attention 
for their potential in cancer therapy by targeting multiple genes. In this study, we employed 
network pharmacology and bioinformatic analysis to identify potential targets of quercetin 
and kaempferol. The results revealed that the target genes of these flavonoids were en-
riched in G2/M-related genes, and higher expression of G2/M signature genes was signifi-
cantly associated with shorter survival in CCA patients. Furthermore, in vitro experiments 
using CCA cells demonstrated that quercetin or kaempferol induced cell-cycle arrest in the 
G2/M phase. Additionally, when combined with a Smac mimetic LCL-161, an IAP antagonist, 
quercetin or kaempferol synergistically induced RIPK1/RIPK3/MLKL-mediated necropto-
sis and immunogenic cell death in CCA cells while sparing non-tumor cholangiocyte cells. 
These findings shed light on an innovative therapeutic combination of flavonoids, par-
ticularly quercetin and kaempferol, with Smac mimetics, suggesting great promise as a 
necroptosis-based approach for treating CCA and potentially other types of cancer.
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The mitochondrial-mediated apoptotic pathway, also known as the intrinsic apoptotic 
pathway, is governed by the BCL-2 (B-cell lymphoma 2) protein family, which includes both 
pro-survival and pro-apoptotic members. BH3 (BCL-2 homolog region [BH] 3)-only proteins 
(e.g., PUMA, BIM, BID, NOXA) are pro-apoptotic members of the BCL-2 protein family that 
are required for the initiation of apoptosis, and they play crucial roles in the killing of ma-
lignant cells by diverse anti-cancer agents. PUMA is an important pro-apoptotic BH3-only 
protein that plays a significant role in triggering apoptosis through both p53-dependent 
and p53-independent pathways. The gene encoding PUMA is a direct transcriptional target 
of p53. Our research focuses on identifying novel genes that can regulate Puma expression 
in both p53-dependent and p53-independent manners in blood cancer cells.
To do this we have engineered and validated a novel reporter mouse strain, replacing the 
Puma coding region (Bbc3 gene) with the tdTomato gene while retaining the endogenous 
regulatory regions. Using the Puma-tdTomato reporter mouse model, we have established 
mouse models of Acute Myeloid Leukemia (AML) by introducing retroviruses expression 
known AML-driving oncogenes into haematopoietic stem and progenitor cells from Pu-
ma-tdTomato reporter mice. The injection of these HSPCs into irradiated recipient mice 
led to AML-like tumours within a month and cell lines could be derived from the tumours. 
Additionally, we have crossed Puma-tdTomato mice with the Eµ-Myc transgenic mouse 
model of lymphoma and derived lymphoma cell lines derived from the resulting tumours.  
Subsequently, we monitored Puma gene induction in response to death stimuli in malig-
nant cells derived from these tumours using FACS and microscopy to track tdTomato ex-
pression. Furthermore, to identify novel regulators of Puma expression, we have performed 
CRISPR/Cas9 whole genome knock-out screens in the Puma reporter-expressing AML cell 
lines. We selected the top and bottom 3% of tdTomato expressing cells and carried out 
Next Generation Sequencing to identify the enriched single guide RNAs. Validation of hits 
was carried out in AML cancer cell lines expressing p53 and in AML cell lines engineered by 
CRISPR/Cas9 to be p53 deficient.
Our study, employing a Puma-tdTomato reporter mouse model in pre-clinical models of 
AML, has uncovered novel regulators of Puma expression. Such hits could be targets for 
existing or novel anti-cancer drugs that could increase PUMA expression and thereby en-
hance cancer cell death. Importantly, targeting hits that validate in p53-deficient cancer 
cells will enable induction of Puma expression and subsequently cell death in cancer cells 
that are mutated for p53. 
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Introduction: Neurodegenerative brain diseases (NBDs) are very complex, heterogenous 
proteinopathies with a detrimental outcome of memory loss, accompanied by a wide range 
of additional debilitating symptoms. Despite clear differences amongst these diseases, 
some overlap can be observed on a pathological level. The most prevalent NBD, Alzheimer’s 
disease, presents itself in the majority of cases with comorbid lesions additional to the AD 
hallmark features. One lesion that is frequently co-observed alongside specific NBD hall-
mark pathology is granulovacuolar degeneration, characterized by vacuoles in the neuronal 
cytoplasm termed granulovacuolar degeneration bodies. Interestingly, these vacuoles 
contain aggregations of pMLKL, RIPK1 and RIPK2. These proteins are essential markers 
of the necroptotic cell death pathway, implicating this pathway as a commonality between 
NBDs. In    this study, a genome-wide investigation of granulovacuolar degeneration bodies 
in a neuropathological cohort was performed, offering an elucidated view of genetic fac-
tors that might play a role in the development of these disease-overarching lesions. 
Methods: A neuropathological cohort of 367 individuals suffering from a variety of NBDs 
was interrogated by staining granulovacuolar lesions and assessing the stage of GVD pa-
thology based on the spread throughout the brain (stage 0 – stage V). DNA was extract-
ed from cerebellar tissue and low-coverage whole-genome sequencing was performed 
using Element Biosciences AVITI sequencing, followed by read alignment, extensive QC, 
base-calling and imputation with GLIMPSE (genotype-likelihood imputation and phasing 
method). The resulting dataset was employed to investigate possible association between 
genetic single-nucleotide polymorphisms (SNPs) and GVD stage. Association was tested 
by constructing linear regression models correcting for age, sex and the first 3 principal 
components. Linear regression was performed using the PLINK glm function.
Results: One locus on chromosome 3 passed Bonferroni correction for multiple testing 
with an index SNP  p-value of 1.7*10-8. Downstream mapping of the locus revealed that the 
index SNP was located in an intergenic region, neighboring two genes: VHL (Von Hippel 
Lindau) and IRAK2 (Interleukin-receptor associated kinase 2). The former being a tumor 
suppressor gene and the latter having a strong implication in IL-1 and TLR signaling, re-
sulting in NF-kB release. Expression quantitative trait locus (eQTL) investigation revealed 
however that the index SNP itself is strongly influencing expression of IL-17 which is locat-
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ed upstream of the risk locus.
Conclusion: This work offers novel insights in the potentially relevant genetic predisposi-
tion for developing GVD pathology, reflecting underlying necroptosis. The importance of 
this form of cell death in NBDs and especially Alzheimer’s disease has recently been high-
lighted, making it a pivotal area of investigation. Genetic studies can also be a valuable tool 
in uncovering potentially interesting novel pathway interactors and biological mechanisms 
involved in necroptotic cell death.
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Alterations in apoptotic pathways are a common feature of neurodegenerative diseases, 
yet the underlying mechanisms and their cell type-specificity remain incompletely under-
stood, and it is unclear to which these mechanisms are consistent across different degen-
erative disorders. This study aims to elucidate relevant shared mechanisms of apoptosis in 
neurodegenerative diseases at single-cell resolution, focusing on potential common pat-
terns between Alzheimer's (AD) and Parkinson's disease (PD).
Using brain organoid samples to mimic pathological conditions in key affected brain re-
gions in AD (2 samples for AD and 2 samples for healthy controls (HC)) and PD (7 samples for 
PD and 3 samples for HC), we conducted a comprehensive analysis of single-cell RNA-se-
quencing data encompassing differential expression, pathway analysis, differential gene 
regulatory net-work analysis, and cell-cell communication analysis. Our results revealed 
significant shared biological process alterations in astrocytes between AD and PD, with 
pronounced changes af-fecting pathways associated with apoptotic signaling and oxida-
tive stress response.
A cell type-specific gene regulatory network construction and network perturbation anal-
ysis identified the gene SFPQ (Splicing Factor Proline and Glutamine Rich), a DNA and RNA 
binding protein, as a key regulator of the sub-network of shared differentially expressed 
genes between both diseases for astrocytes. SFPQ is implicated in the positive regulation 
of oxidative stress-induced intrinsic apoptotic pathways. Additionally, CDKN1A, which 
encodes the cyclin-dependent kinase inhibitor 1A (also known as p21), was identified as a 
further important regu-lator of common downstream network changes. CDKN1A is both 
a mediator of oxidative stress signaling and a downstream effector of the P53 pathway, a 
major apoptotic signaling pathway.
In summary, we have identified shared regulatory network alterations in apoptotic path-
ways between AD and PD and identified SFPQ and CDKN1A as common upstream regula-
tors of these pathways. These findings pave the way for follow-up mechanistic studies to 
further elucidate the roles of SFPQ and CDKN1A in the regulation of apoptosis and oxidative 
stress in neurodegenerative diseases.
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Endothelial cells are pivotal in the formation and function of blood and lymph vessels, and 
dysregulation of their proliferation leads to pathological angiogenesis or vascular malfunc-
tions. Tumor angiogenesis results in abnormal branching and vessel leakiness that led to 
an uneven distribution of anticancer drugs within the tumor and an inadequate elicitation 
of the immune response. At a cellular level, tumor endothelial cells become unresponsive 
to inflammatory stimuli, a phenomenon called “endothelial anergy”, by the downregulation 
of specific endothelial adhesion molecules. This, together with the peculiar secretion of 
factors and the exhibition of specific receptors impedes the recruitment and extravasation 
of specific immune cell subtypes, establishing an immune-privileged microenvironment 
that promotes immune escape and facilitates tumor progression. In recent years, various 
strategies, such as anti-angiogenic therapy and vessel normalization, have been imple-
mented to overcome endothelial anergy. The goal is to restore proper vascularization and 
establish an immune-activated microenvironment within the tumor. Achieving this objec-
tive involves the synergistic use of anti-angiogenic agents and immune checkpoint inhibi-
tors. Therefore, in this work we studied the effects of anticancer drugs on endothelial cells 
signaling and metabolism, both in vitro and in vivo. We observed that specific anticancer 
drugs, such as Salinomycin and Nigericin, targeting K+ homeostasis, exerted at sublethal 
concentrations an impact on endothelial functions such as migration and tubule formation 
in vitro and in vivo. Hence, we elucidated a new mitophagy-induced NF-ϰB/JNK signaling 
axis, that in turn upregulated endothelial adhesion molecules expression upon the treat-
ment, inducing vessel normalization and decreasing lung metastases formation in vivo in a 
mouse melanoma model. Together, these findings provide a better comprehension of the 
interplay between cancer cells, endothelium, and anticancer drugs, and ultimately could 
be innovative therapeutic strategies that account for their influence also on the tumor mi-
croenvironment, by establishing a connection between anticancer drugs and the reversal 
of endothelial anergy within a tumor context.
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The development of Parkinson’s disease (PD) involves oxidative stress and microglia acti-
vation. Genetic factors, including PARK7 mutations leading to DJ-1 deficiency, contribute 
to about 10% of PD cases. DJ-1 has diverse roles, notably in protecting against reactive 
oxygen species. However, the precise mechanisms through which DJ-1 deficiency leads to 
early-onset PD require further investigations. Hence, our study aims to investigate the role 
of DJ-1 deficiency in microglia. To achieve our goals, we conducted a comparative analy-
sis of microglial cell phenotypic characteristics between PARK7/DJ-1 knock-out (KO) and 
wildtype (WT) littermate mice, both at baseline and following an intraperitoneal injection 
of lipopolysaccharide (LPS) for 6 and 24 hours. We combined single-cell and bulk RNA-se-
quencing with multicolour flow cytometry and immunofluorescence analyses to discern 
differential phenotypic acquisition. 
Our findings reveal that microglia isolated from PARK7/DJ-1 KO mice exhibit a distinct phe-
notype, particularly evident in type II interferon and DNA damage response signalling, in 
response to LPS, when compared with wildtype mice. Furthermore, we detected discrete 
transcriptional signatures in human PARK7/DJ-1 mutant iPSC-derived microglia, highlight-
ing the translational prospects of our findings. These transcriptional signatures were also 
reflected morphologically, with microglia from LPS-treated PARK7/DJ-1 KO mice display-
ing a less amoeboid cell shape compared with wildtype mice. These findings suggest that 
the underlying oxidative stress associated with the lack of PARK7/DJ-1 affects microglial 
activation states. As balanced immune responses are crucial for CNS homeostasis, com-
promised microglial responses under DJ-1 deficiency could contribute to PD development 
and progression.
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The deubiquitinating enzyme CYLD, a protease that hydrolyses ubiquitin chains from sub-
strates (1, 2), plays a critical role in balancing cell survival, inflammation, and programmed 
cell death. For instance, CYLD participates in necroptosis, a lytic and inflammatory form of 
cell death. During apoptosis induced by death receptors, CYLD is cleaved and inactivated 
by caspase (CASP) 8 to prevent necroptosis and its associated inflammation (3). Additional-
ly, CYLD restricts the activity of the NLRP3 inflammasome (4), a multiprotein complex that 
forms in response to cellular perturbations or microbes, leading to the activation of CASP1 
and initiating a pro-inflammatory cell death called pyroptosis. However, the regulation and 
activity of CYLD during pyroptosis or in response to CASP8-independent apoptotic signals 
remain unclear. 
Using CRISPR/Cas9 genetic knockout in the human monocytic THP-1 cell line, we first con-
firmed that CYLD limits cell death by pyroptosis. In contrast, CYLD knockout cells treat-
ed with BH3 mimetics to induce mitochondrial apoptosis, which partly relies on CASP3, 
display reduced cell death. Moreover, we observed that CYLD is differentially and directly 
cleaved by CASP1 and CASP3 in vitro and in cellulo at previously unreported sites. By com-
bining molecular biology and biochemistry approaches, we identified that CASP3 cleaves 
CYLD at aspartic acid in position 364 and that this proteolysis is dispensable for its cata-
lytic activity. Importantly, cells engineered by CRISPR/Cas9 to express a CASP3-resistant 
version of CYLD display delayed apoptotic cell death. 
Collectively, these results suggest that CYLD cleavage by CASP3 finely tunes apoptosis and 
may participate in regulating the equilibrium between inflammation and programmed cell 
death.
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One of the pathophysiological trademarks of Alzheimer’s disease (AD) is the formation of 
amyloid β (Aβ) plaques in the brain extracellular matrix. Aβ plaques are made primarily of 
Aβ fibrils, that possess a distinctive cross-β structure. The existence of a causative link 
between the Aβ fibril accumulation and the onset of AD has long been thought to be the 
key to understand the fundamental mechanism behind AD (amyloid cascade hypothesis). 
A large body of evidence challenged this theory and another type of Aβ aggregates is now 
thought to play a crucial role in the AD pathology: Aβ oligomers. The more recent oligomer 
hypothesis (1) is based on the fact that Aβ oligomers tend to be more toxic than Aβ fibrils, 
at the cellular level.
Concomitantly, the AD onset is strongly correlated with chronic neuroinflammation. This 
inflammation state has many consequences such as inflammasome activation, phagocy-
tosis, or even neuronal cell death. Another effect of neuroinflammation is the occurrence 
of nitro-oxidative stress in the brain. This stress can, in particular, induce the post-transla-
tional modification called nitration. Aβs that are parts of the amyloid plaques were shown 
to be partly nitrated on the tyrosine 10 moiety (2). Moreover, injection of nitrated Aβ into 
mice brains lead to plaque formation in vivo.
Recently we realized that Aβ nitration induces the formation of oligomers as opposed to 
fibrils for non-nitrated Aβs, in physiological conditions. The structure of these oligomers 
possesses subtle differences compared to typical Aβ oligomers (differences in second-
ary and quaternary structure). Thus, we are investigating the biological effect of these 
oligomers. In particular, we are combining cell toxicity assays on neurons and immune re-
sponse assays on microglia. The goal of this study is to have a complete picture on poten-
tial specificities regarding these nitrated Aβ oligomers.
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Prostate cancer, the second most common cancer in men worldwide, has a very good prog-
nosis when detected at early stages, but is an incurable disease once it has spread from 
the prostate to other parts of the body. Unfortunately, 35% of men diagnosed with prostate 
cancer in Scotland already have metastatic disease and despite advances in their treat-
ment, including hormone and chemotherapy, prostate cancer continues to rank among one 
of the leading causes of cancer death in Scotland, and worldwide. Elevated expression of 
pro-survival BCL-2 members (BCL-2, BCL-XL and MCL-1) has been shown in prostate can-
cer tissue and cell lines, where associations have been made with treatment resistance, 
and high expression levels of pro-survival BCL-2 family proteins are particularly prominent 
in advanced stages of the disease [1]. 
Here, we demonstrate, both genetically and pharmacologically with BH3 mimetic drugs, 
a co-dependency on BCL-XL and MCL-1 for metastatic prostate cancer cell survival. With 
this work, we are interrogating strategies to harness this dependency on pro-survival BCL-
2 proteins using both in vitro and in vivo models of prostate cancer as a vulnerability that 
can be exploited in combination with the standard of care for prostate cancer patients to 
improve treatment responses. Furthermore, we are optimizing multiplex immunocyto-
chemistry for a spatial mapping of BCL-2 family proteins in a prostate tumour tissue mi-
croarray (TMA) to better understand the interplay between different members of the BCL-2 
family and their expression at different stages of the disease. 
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Alzheimer’s disease (AD) displays multifaceted neuropathological features, including β am-
yloid plaques (Aβ), neurofibrillary tangles (NFTs) and neuroimmunological alterations. The 
contribution of glial and immune cells to AD progression is still under debate. Microglia, the 
resident immune cells of the central nervous system (CNS), are highly responsive to patho-
logical changes. A common observation in AD is the accumulation of microglia in a ro-
sette-like conformation around Aβ plaques. These plaque-associated microglia (PaM) have 
been particularly studied, yet their role remains controversial, with evidence suggesting 
both protective and pathological contributions to AD progression. Astrocytes also play a 
crucial role in maintaining neuronal health and homeostasis. In the context of AD, reactive 
astrocytes contribute to the formation of a glial net around Aβ plaques. Peripheral immune 
cells (e.g. T-cells and perivascular macrophages) can infiltrate the parenchyma in neuro-
degenerative areas, but their impact remains poorly understood. To further understand 
the role of the glial-immune component in the amyloid pathology, we characterised the 
distribution of microglia, astrocytes and infiltrating immune cells in hippocampal subfields 
(Dentate Gyrus (DG), Cornu Ammonis (CA) 4, CA3, CA1)) and their relationship to Aβ plaques 
in human post-mortem samples from age-matched controls (CTL) and AD patients using 
multiplex chromogenic immunohistochemistry (IHC), confocal microscopy, digital patholo-
gy analysis and spatial profiling. Briefly, we measured the number of iba1+ and GFAP+ cells 
around Aβ plaques (labelled with 4G8) using chromogenic multiplex and found a positive 
correlation between the number of PaM and astrocytes with Aβ plaque area, across all sub-
fields but a  higher proportion of plaques bearing both PaM and astrocyte-nets in CA1 and 
CA4, 26% and 42% of them, respectively. We then investigated CD8+ T cells infiltration. 
In CTL hippocampus, CD8+ cells were mainly found in blood vessels (BV) with occasion-
al presence in the brain parenchyma. In AD patients, we measured a slight, non-signifi-
cant increase in number of cells in both BV and parenchyma. Our multiplex IHC showed 
that infiltrated CD8+ cells weren’t associated with Aβ plaques vicinity. However, infiltrated 
CD163+ cells, representing the perivascular macrophages, were often associated with the 
core of Aβ plaques and co-distributed with PaM. Furthermore, our spatial profiling analysis 
with GeoMx nanostring further unveiled molecular characteristics of the peri-plaque neu-
rodegenerative microenvironment, such as the high expression of the complement com-
ponents C1q, C3 and C4d by PaM and astrocytes. We also observed a clear enrichment of 
phosphorylated mixed lineage kinase domain-like protein (pMLKL), part of the necrosome 
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complex, and severe tau pathology encapsulated by the glial-immune peri-plaque. Our re-
search provides crucial insights into the complex interplay between glial cells, infiltrated 
immune cells, neuroinflammatory processes and their association with Aβ pathology in AD. 
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Ferroptosis is a form of regulated cell death characterized by iron-dependent lipid peroxida-
tion and imbalances in Ca2+ homeostasis. Ferroptosis cell death is one of the mechanisms 
associated with neurodegenerative diseases1, that are affecting millions of people world-
wide. Interactions between the ER and mitochondria play an important role in ferroptosis 
facilitating processes including Ca2+ transfer. Dysfunction of these processes at ER-mi-
tochondrial contact sites can support ferroptotic cell death, making these contact sites 
important to understand the underlying mechanisms of ferroptosis and neurodegenerative 
diseases. Recently, a split fluorescence-activation and absorption shifting tag (splitFAST) 
has been developed to characterize the dynamic and reversible ER-mitochondrial contact 
sites in live cells2. We aimed to optimize the transfection of the novel splitFAST system in 
the mouse hippocampal neuronal HT-22 cell line to visualize the ER-mitochondrial contact 
sites. Using ferroptotic inducer RSL3, we analyzed the effect of ferroptosis induction on 
ER-mitochondrial contact sites and we tested the effects of ferroptotic inhibitor, Ferrosta-
tin-1 and mitochondrial calcium uptake inhibitor, MCU-i43. We successfully established the 
splitFAST system in HT22 cells and quantified the amount of the ER-mitochondrial contact 
sites in different ferroptotic conditions. Our data shows that Ferrostatin-1 or MCU-i4 elicit 
changes in the ER-mitochondrial contact sites, alongside protective effects on cell sur-
vival of ferroptotic HT22 cells. Overall, our data show that splitFAST system can be used 
to gain a deeper understanding of the interactions between the ER and mitochondria in 
conditions of cell death.
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Angioimmunoblastic T-cell lymphoma (AITL) is a rare and aggressive subtype of peripheral 
T-cell lymphoma (PTCL), constituting 15-30% of PTCL cases and 1-2% of all non-Hodgkin 
lymphomas. Affecting primarily elderly individuals, AITL originates from the malignant 
transformation of T-follicular helper (Tfh) cells, crucial for germinal center B (GC B) cell sur-
vival. Malignant Tfh cells drive excessive proliferation of GC B cells, fostering an inflamma-
tory tumor microenvironment1. Despite therapeutic efforts, AITL carries a poor prognosis 
with a five-year survival rate of about 32%. Recent identification of mutations in epigenetic 
regulators associated with AITL has prompted the development of animal models aimed at 
mimicking the disease; however, existing models often fail to fully replicate the clinical and 
pathological features of human AITL, particularly its late onset. 
In this regard, the host lab contributed to the characterization of a new preclinical mouse 
model for AITL: the plck-GAPDH. This model overexpresses the glycolytic protein GAPDH 
in the T cell lineage. Considering, GAPDH overexpression also plays a cytoprotective role in 
caspase-independent cell death (CICD), we hypothesize that modulation of other proteins 
implicated in cell death would lead to the identification of new preclinical models for AITL2. 
To prove our hypothesis, we bred and aged the mouse model Apaf-1+/-, which presents a 
reduced expression in the pro-apoptotic protein apoptotic protease activating factor 1 
(Apaf-1). Apaf-1 is implicated in cell death induction after mitochondria outer membrane 
permeabilization. It is a key regulator of the mitochondrial apoptotic cell death pathway, 
being the central element of the multimeric complex called apoptosome, also formed by 
procaspase-9 and cytochrome c. Apoptosome is assembled just after cytochrome c mito-
chondrial release leading to the final activation of caspases, a group of proteases respon-
sible for the final dismantle of the cell in the final stages of apoptosis3. 
Despite presenting no detectable phenotype at early stages of life, aged Apaf-1+/- mice 
replicate all symptoms of human AITL, such as hepatomegaly, splenomegaly, and enlarged 
lymph nodes, with a disease onset around 18 months. Besides, it displays key immunophe-
notypic characteristics of AITL, including increased Tfh cells, an activated memory phe-
notype and increased GC B cells, among others. Finally, this model also shows an unusual 
increase in TCR-γδ Tfh cells, which could serve as an early biomarker for the disease, po-
tentially improving early diagnosis and patient outcomes. 
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Oral squamous cell carcinoma (OSCC) is a significant health concern in Nigeria and al-
though the prevalence is relatively low compared to other populations, late patient pres-
entation, yet to be clearly defined etiology and inadequate facilities for management result 
in high mortality rates. Chronic inflammation, which borders on immunological concepts 
of cancer biology have been proposed as contributory. Seeing that immunology is a ‘dou-
ble-edged sword’ that can be manipulated for therapy, it is needful to explore this model in 
OSCC found in Nigerian patients. We aim to investigate the expression of and relationship 
between PD-1, PD-L1 and PD-L2 in OSCC. This is important because there are now immu-
notherapies that target the cell programmed death pathway. Twenty FFPE blocks of OSCC 
were prepared for immunohistochemistry to Abcam Mouse monoclonal Anti-PD1 antibody, 
Rabbit monoclonal Anti-PD-L1 antibody and Rabbit Polyclonal Anti-PD-L2. Cytoplasmic/
membrane staining was taken as positive for the antibodies. The Sinicrope scoring method 
was used to evaluate staining intensity and proportion. We found that tumor associated 
macrophages and neoplastic cells expressed PD1, PD-L1 and PD-L2 in differing propor-
tions, but most of the cases were negative for these antibodies. Our results have shown 
that immunotherapy may be relevant when considering the management of OSCC patients 
in Nigeria.
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Elevation in circulating fatty acids (FAs) contributes to the gradual worsening of β-cell 
function that eventually culminates in β-cell death. Research indicates that the harmful 
effects of FAs depend on their saturation levels. Saturated FAs like stearic acid (SA) exert a 
toxic effect on pancreatic β-cells. In contrast, unsaturated FAs such as oleic acid (OA) are 
less toxic and can even mitigate the cell death induced by saturated FAs. Molecular mech-
anisms of apoptosis induction and its regulation by FAs in β-cells are not fully elucidated. 
However, it was shown that specific microRNAs (miRNAs) may be involved at least in the 
first process. This study aimed to expand upon previous findings to identify other miRNAs 
possibly involved in molecular mechanism of saturated SA-induced apoptosis in the human 
pancreatic β-cell line NES2Y. In addition, we also wanted to identify miRNAs possibly in-
volved in mechanisms of the regulation of this process by unsaturated OA. 
In experiments, a defined serum-free medium supplemented with 1 mM SA, a combination 
of SA with 0.2 mM OA, or 0.2 mM OA alone bound to a 2% FA-free bovine serum albumin was 
used. miRNAs transcriptome analysis was processed with SurePrint G3 Human miRNA Mi-
croarrays. The expression data were extracted from the scanned image using Feature Ex-
traction software (Agilent).  Differences in the expression of miRNAs between the treated 
(SA, OA, SA+OA) and control (CTRL, SA) groups were analyzed using Genespring GX program 
(Agilent Technologies). 
Among three sets of samples 337 miRNAs were identified as expressed over a specific 
detection limit. Principal component analysis of these miRNAs as well as cluster analysis 
showed that OA treatment clustered together with controls while SA treatment clustered 
closely with treatment using a combination of SA and OA. 99 miRNAs were significantly 
differentially expressed (fold change ≥ 2) between four sample groups. Comparisons of in-
terest were: (1) SA-treated cells vs. control cells, (2) OA-treated cells vs. control cells, (3) 
cells treated with a combination of SA and OA vs. control cells, and (4) cells treated with a 
combination of SA and OA vs. SA-treated cells. Among 99 miRNAs differentially expressed 
only 8 miRNAs, i. e. hsa-miR-6126, hsa-miR-4763-3p, hsa-miR-3656, hsa-miR-3960, hsa-
miR-4739, hsa-miR-6724-5p, hsa-miR-3665 and hsa-miR-24-1-5p, may be possibly involved 
in mechanisms of SA-induced apoptosis of pancreatic β-cells; and 7 miRNAs, i.e. hsa-
miR-4651, hsa-miR-6789-5p, hsa-miR-629-3p, hsa-miR-150-3p, hsa-miR-8072, hsa-miR-
6727-5p and hsa-miR-6850-5p may be involved in mechanisms of inhibition of SA-induced 
apoptosis of pancreatic β-cells by unsaturated OA. 
To conclude, 15 miRNAs were identified to be possibly involved in mechanisms of apoptosis 
induction and its regulation by FAs in β-cells

Supported by project CarDia (No. LX22NPO5104, European Union—Next Generation EU) and by Charles 
University Cooperatio METD.
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Malignant melanoma is the deadliest form of skin cancer, and UV radiation is a well-estab-
lished risk factor for melanoma initiation. UVB radiation induces direct DNA damage, while 
UVA causes indirect damage by production of reactive oxygen species. The precise role of 
UV in cancer progression and metastasis remains, however, a subject of ongoing investiga-
tion and is the focus on this study. The impact of UV irradiation on tumor growth and met-
astatic potential was analyzed by exposing malignant melanoma tumor spheroids to sub-
lethal doses of UVA and UVB for three consecutive days, followed by embedding in Matrigel 
and microscopic evaluation to follow the metastatic spread. Both UVA and UVB promote 
tumor growth into the Matrigel, and interestingly UVA appear to have a higher stimulato-
ry effect than UVB. A microarray analysis of UV radiated tumor spheroids revealed higher 
number of genes upregulated after UVA exposure than UVB, and identified several candi-
date genes, including COX-2 (cyclooxygenase-2) and MMP1 (matrix metalloprotease-1) to 
promote UVA-induced signaling. UVA stimulated MMP1 secretion to the extracellular space, 
and MMP1 inhibition reduced tumor spheroid growth. Interestingly, inhibition of COX-2 po-
tentiated UVA-induced protein expression of MMP1 and promoted tumor spreading into the 
Matrigel. These findings indicate activation of a reaction axis between COX-2-MMP1 upon 
UV-irradiation and support that UVA radiation might stimulate the progression of malig-
nant melanoma in the skin.
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Mutational activation of RAS proto-oncogenes frequently induces hyperactivation of the 
MAPK pathway, which plays a major role in RAS-dependent tumorigenesis and rare dis-
eases referred to as RASopathies (1). Within the MAPK pathway, three RAF paralogs ARAF, 
BRAF and CRAF act as Ras effector proteins and share a similar domain structure with an 
N-terminal regulatory and a C-terminal kinase domain. Numerous signals and interactions 
tightly regulate the MAPK pathway. Negative regulation involves SPRED, whose C-terminal 
Sprouty domain is required for its plasma membrane localization, and the Ras GTPase-acti-
vating protein NF1, which is recruited to the plasma membrane by SPRED. This recruitment 
relies on the interaction between the SPRED EVH1 domain and the NF1 GRD domain (1). 
We previously showed that SPRED1 recruitment to the plasma membrane involves BRAF 
(2). Additionally, NF1 expression increases during cell differentiation and its overexpres-
sion enhances and downregulation inhibits differentiation, respectively (unpublished data). 
While BRAF mutations frequently lead to a constitutively active, oncogenic protein, SPRED 
and NF1 mutations impair their tumor suppressor function (1). These alterations disrupt the 
proper regulation of RAS signaling, leading to uncontrolled cell proliferation and impaired 
differentiation. Based on these findings, we propose to explore the structural and func-
tional details of SPRED/RAF interaction.
We employed Bioluminescence Resonance Energy Transfer (BRET) to quantitatively as-
sess the interaction between different RAF and SPRED paralogs. Our initial findings reveal 
distinct binding activities between different paralog pairs suggesting that small variations 
in domain structures can influence their interaction. In future studies, we will identify the 
interacting domains, evaluate their binding affinity using isothermal titration calorimetry 
(ITC), map them with protein NMR spectroscopy and determine their structures by crys-
tallography. Additionally, we will investigate how cancer- or RASopathy-associated muta-
tions at the SPRED/RAF interface affect their interaction using BRET. The effect of these 
mutations on protein localization will be visualized by confocal microscopy and their im-
pact on differentiation will be analyzed using our well-established flow cytometry-based 
differentiation assay in C2C12 cells (3). Ultimately, this combined approach will contribute 
to understanding the mechanism and spatio-temporal regulation of Ras inactivation during 
differentiation.
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Prostate apoptosis response-4 (Par-4) is a tumor suppressor protein with a unique ability to 
selectively induce cancer cell death without affecting normal cells. This study investigates 
the role of Par-4 in mediating reactive oxygen species (ROS) generation and oxeiptosis, a 
non-apoptotic form of cell death driven by oxidative stress, specifically H2O2 Using a combi-
nation of molecular biology techniques, ROS assays, and viability assays, we explored how 
Par-4 regulates ROS levels and execute oxeiptosis in cancer cells. Our results demonstrate 
that Par-4 activation leads to a significant increase in intracellular ROS generation and cell 
death. Both knockdown and knockout of Par-4 significantly inhibited intracellular ROS gen-
eration and oxeiptosis, characterized by loss of viability and AIFM1 dephosphorylation at 
Ser116, a key event during the oxeiptosis induction. Furthermore, the role of Par-4 in oxeip-
tosis was confirmed by re-introducing wild-type Par-4 into CRISPR knockout Par-4 cells. 
The results showed that reintroduced Par-4 significantly induces oxeiptosis compared 
to CRISPR-Par-4 knockout cells. These findings elucidate the critical function of Par-4 in 
promoting oxidative stress-induced cell death and suggest its potential as a therapeutic 
target for selectively eliminating cancer cells. This study advances our understanding of 
Par-4-dependent ROS signaling and its involvement in oxeiptosis, highlighting its signifi-
cance in the development of novel cancer therapies.
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Regulatory T (Treg) cells are essential to maintain immune homeostasis. Thanks to their 
suppressive ability, Treg cells preserve self-tolerance in the organism avoiding autoim-
mune disorders. Receptor-interacting protein kinase 1 (Ripk1) is a key regulator of cell 
death and inflammation. Recruited by death receptors, Ripk1 participates in the initiation 
of two interconnected cell death types, namely apoptosis or necroptosis. In addition, Ripk1 
regulates inflammatory-related signaling pathways via the NF-ϰB pathway, which is impor-
tant for the development, survival and function of many cell types of the immune system. 
Several studies have shown that Ripk1 is implicated in the maintenance of the T cell and 
Treg cell homeostasis (1-3). However, it is not clear whether the reduction of these cell pop-
ulations is a direct consequence of the Ripk1 absence or it us caused by inflammatory cues 
presumably produced by a defect in the suppressive capacity of the Treg cells. In this work, 
we took advantage of the lox-cre system to generate chimeric mice that contain Ripk1-pro-
ficient and Ripk1-deficient Treg cells, allowing the study of these cells in the absence of 
inflammation.
In agreement with previous studies, our work show that Treg-specific ablation of Ripk1 
leads to a reduction of Treg cells and spontaneous systemic autoimmunity in conditional 
knock out mice. Interestingly, using chimeric mice that allowed us to study Treg cells in 
the absence of inflammatory conditions, we observed that key Treg molecules, such as 
CTLA-4, TIGIT, KLRG1, Gpr15 and CD103 were downregulated. Importantly, although the 
Ripk1-deficient population displayed a clear homeostatic disadvantage, we did not observe 
impaired viability of the Ripk1-deficient Treg cells. Furthermore, bulk and single-cell RNA 
sequencing revealed that Ripk1 is required for the maintenance of the Treg cell transcrip-
tional signature, which is essential for the suppressive function of Treg cells. In conclusion, 
our findings highlight the fundamental role of Ripk1 in maintaining immune homeostasis by 
preserving the suppressive phenotype of Treg cells.
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Autophagy is a cellular degradation mechanism that ensures nutrient availability, controls 
protein turnover and promotes the clearance of damaged organelles. Defective autophagy 
has been linked to various inflammatory diseases. Previous studies have reported on the 
existence of an LC3-independent unconventional selective autophagy pathway that is 
mechanistically different from classical autophagy, however, its (patho)physiological im-
portance has remained unclear. Recently, we have demonstrated that the unconventional 
autophagic pathway is crucial to counteract TNF-mediated cytotoxicity (1). We showed that 
blocking unconventional autophagy in mice (by deleting the core autophagy protein ATG9A) 
leads to early embryonic lethality, which is completely driven by excessive TNF-mediated 
death. In order to study the pathophysiological functions of this process in adult mice, we 
specifically blocked unconventional autophagy in mouse keratinocytes. We found that the 
skin-specific deletion of ATG9A leads to the spontaneous development of a severe inflam-
matory skin disease, which was caused by aberrant TNF-mediated death. Remarkably, we 
found that unconventional autophagy also counteracts type I IFN production in the skin. 
We will present data demonstrating that unconventional autophagy prevents nucleic acid 
release, limits nucleic acid sensing and inhibits nucleic acid-driven ZBP1-mediated kerati-
nocyte cell death. In summary, we show that unconventional autophagy emerges as a new 
and broad anti-inflammatory mechanism that is crucial to prevent skin pathology.
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Blocking the signaling mediated by receptor-interacting protein kinase (RIPK)1 represents 
a promising therapeutic target for a plethora of inflammatory and autoimmune diseases. 
Despite the clinical testing of newly developed RIPK1 inhibitors in various pathologies, none 
of these agents have yet been approved for clinical use [1]. In a recent study, we identified 
for the first time the FDA-approved drug primidone, in addition to its conventional use as an 
anticonvulsant, as a selective inhibitor of the kinase activity of RIPK1 [2].
Psoriasis is one of the most common inflammatory skin diseases and is characterized, 
among others, by dysregulated systemic inflammation. Therefore, in the following study, 
we investigated the potentially protective effect of primidone in this clinically highly rele-
vant disease. We induced a psoriasis-like skin inflammation in mice through the topical ap-
plication of the TLR7 agonist imiquimod [3]. To assess the general efficacy of primidone in 
this disease model, we added the drug to the drinking water before the initiation of imiqui-
mod application. In another cohort, primidone was administered therapeutically through 
the drinking water at the onset of the first symptoms, which more closely resembles the 
clinical setting.
In both, the preventive and therapeutic scenarios, we found that mice receiving primidone 
in the psoriasis disease model exhibited milder symptoms, with less redness, thickening, 
and scaling of the skin, lower PASI scores, and less pronounced splenomegaly. These find-
ings demonstrate the drug's effectiveness in mitigating the disease course.
Our results underscore once more the therapeutic potential of RIPK1 inhibition in inflam-
matory diseases. The significant benefit observed with its therapeutic application sug-
gests that primidone is a promising candidate to improve psoriasis treatment. Therefore, 
its repurposing should be tested in a clinical setting in humans.
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Transglutaminase type 2 (TG2) is the most ubiquitously expressed and well characterized 
member of the transglutaminase family. It is a multifunctional enzyme implicated in the 
regulation of several cellular processes, including cell growth and differentiation, cell 
death, autophagy, inflammation, ECM assembly and remodeling. Due to its multiple locali-
zations both inside and outside the cell, TG2 participates in the regulation of many crucial 
intracellular signaling cascades in a tissue- and cell-specific manner, making this enzyme 
an important player in disease development and progression. However, TG2's role in cancer 
is still controversial and highly debated; it has been described both as an oncogenic and tu-
mor-suppressive factor and is linked to all the processes of tumorigenesis. On this scenar-
io, we are characterizing the role of TG2 in tuning intracellular metabolism, by impacting on 
mitochondrial function. The obtained results in two different cancer types, breast cancer 
and melanoma, demonstrated that TG2 ablation can impair respiratory chain complexes 
expression and activity, thus impacting on mitochondrial respiration. These data will sug-
gest a role for TG2 as a possible target to regulate cancer cells metabolism, unveiling novel 
vulnerabilities of therapeutic interest.
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Suicide enzyme therapy consists of targeting an enzyme to the tumor and then adminis-
tering systemically a harmless prodrug that must be a substrate for the enzyme, which will 
become an active anticancer drug after reacting with it (1). In this work, treatment effica-
cy with the enzyme D-amino acid oxidase (DAAO) from Rhodotorula gracilis together with 
D-Alanine against pancreatic carcinoma, colorectal carcinoma and glioblastoma cell lines 
has been evaluated. DAAO catalyzes the oxidation of D-amino acids, converting them into 
alpha-ketoacids and ammonia, and generating H2O2, which induces oxidative stress (2). 
Specifically, a chimera has been used, which presents DAAO bound to the choline-binding 
domain of the N-acetylmuramoyl-L-alanine amidase (CLytA) from Streptococcus pneumo-
niae, allowing the enzyme immobilization on supports containing choline or derivatives, 
such as diethylaminoethanol (DEAE) (3).
Our results demonstrate that the combination of CLytA-DAAO and D-Alanine induces cell 
death in several pancreatic and colorectal carcinoma and glioblastoma cell lines (4). Anal-
ysis of the cell death mechanisms showed that treatment with CLytA-DAAO and D-Ala trig-
gers different types of cell death (5).
In glioblastoma cell lines, CLytA-DAAO-induced cell death was inhibited by a pan-caspase 
inhibitor, suggesting a classical apoptotic cell death. Meanwhile, the cell death induced in 
pancreatic and colon carcinoma cell lines is a type of programmed necrosis, but the mech-
anisms that trigger that cell death are context dependent. We acquire a further insight 
into the necrotic cell death induced in pancreatic and colorectal carcinoma cell lines. We 
analyzed the intracellular calcium mobilization, mitochondrial membrane potential, PARP-1 
participation and AIF translocation. In the RWP-1 exocrine pancreatic carcinoma cell line, 
the induced cell death is parthanatos. Death in IMIM-PC-2 is independent of PARP-1 and 
intracellular calcium mobilization, and in the case of colorectal cancer cell lines, SW-480 
and SW-620, death is PARP-1 and calcium mobilization dependent but independent of AIF. 
Overall, our results provide a better understanding of the cell death mechanism induced by 
CLytA-DAAO, a promising therapy against cancer.
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Cholangiocarcinoma (CCA) constitutes a heterogenous group of malignancies arising 
from the bile duct. In a previous comprehensive analysis of ferroptosis-related genes, we 
found that ferroptosis-related gene expression could be applied for the stratification of 
CCA patients into low-risk and high-risk groups based on survival time. Here, we explored 
the underlying mechanism and role of ferroptosis in CCA. Based on the mRNA expression 
profile and clinical information of CCA patients retrieved from public databases, we iden-
tified acyl-CoA synthetase long chain family member 3 (ACSL3) as a potential ferroptosis 
suppressor in high-risk CCA patients. Using a panel of cell lines, we confirmed that ACSL3 
expression was upregulated in cell lines corresponding to high-risk CCA, and this was, in 
turn, correlated with resistance to the ferroptosis-inducing agent, RSL3. Mass spectrom-
etry-based lipidomic analysis demonstrated that the ferroptosis-resistant CCA cell lines 
expressed higher levels of monounsaturated fatty acid (MUFA)-containing phospholipids 
when compared to ferroptosis-sensitive cell lines. Silencing of ACSL3 by shRNA technol-
ogy sensitized the ferroptosis-resistant CCA cell lines to RSL3. Moreover, the suppression 
of ferroptosis was found to be dependent on exogenous MUFAs. We also found that the 
resistance to RSL3 was enhanced upon inhibition of lipid droplet biogenesis. These find-
ings highlight ACSL3 as a promising target for therapeutic strategies aimed at overcoming 
ferroptosis resistance in patients with CCA.
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Inflammatory bowel disease (IBD) is a major global health challenge. IBD is characterized 
by areas of gastrointestinal inflammation due to imbalanced cytokine signaling, immuni-
ty, microbial sensing and gut barrier function. Patients with IBD are placed on therapies 
that correct these imbalances to achieve remission. However, in most cases, patients will 
eventually relapse or become refractory to therapy. Thus, IBD remains a chronic condition 
where the drivers of disease persist during remission and in the face of therapy. Identifying 
these underlying drivers of IBD is of immense interest.
Programmed cell death is inextricably linked to inflammation, although which subroutines 
of cell death occur in IBD remains unclear. To address this, we have defined the prevalence 
and mechanisms of intestinal cell death in adults with IBD (n=32), relative to individuals 
without IBD (n=28). Most of the patients recruited to this study were on maintenance ther-
apy, and most were in remission or had mild disease. To gain insight into the chronology of 
IBD, we collected biopsies from non-inflamed, marginally inflamed and fully inflamed intes-
tinal tissues from each patient. The accuracy of biopsy collection was confirmed by blind-
ed histopathology scoring, then biopsies were analyzed in parallel by 1) immunoblotting, 
2) RNA sequencing, 3) microbial sequencing, and 4) functional epithelial organoid assays.
Our data suggest that necroptotic signaling arises during nascent inflammation, which 
then transitions to apoptotic signaling during the later stages of inflammation in IBD. We 
find that necroptotic signaling does not correlate with RIPK1 activation, which may explain 
why RIPK1 inhibitors were found to been ineffective in IBD patients. Rather, an alternative 
interferon-inducible form of necroptosis prevails in IBD. Similarly, interferon-induced gene 
upregulations are critical for two distinct mechanisms of mitochondrial apoptosis in IBD – 
one that promotes intestinal epithelial stem cell death and one that governs the death of 
absorptive enterocytes.
Collectively, we have uncovered three inflammation-induced forms of cell death that arise 
in IBD. As these mechanisms persist in patients with well-controlled IBD and in patients on 
various classes of treatment (including anti-TNF therapy), we propose that they are a new 
IBD-associated pathway that could be targeted to achieve deeper remission.



146

075 

AN IMPROVED PDE6D INHIBITOR COMBINES WITH SILDENAFIL 
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Significant progress has been made in the past decade in directly targeting oncogenic Ras; 
nevertheless, the need for alternative approaches remains of utmost importance. PDE6D 
(or PDEδ) is a trafficking chaperone for prenylated proteins. By binding the farnesyl-moi-
ety of K-Ras, PDE6D promotes K-Ras diffusion in the cytoplasm and helps maintain K-Ras 
plasma membrane localization and activity. This has led to the nomination of PDE6D as a 
surrogate target for K-Ras and to the development of several high-affinity PDE6D inhibitors 
(PDE6Di) that block its prenyl-binding pocket (1). However, their cellular efficacy remained 
below expectation, preventing their clinical development. 
In the past, our group has developed PDE6Di with a hexamethylene-amide backbone, which 
had low micromolar affinities for PDE6D (2). Here, an in silico library of compounds was 
established by cross-hybridizing moieties of previously established high-affinity PDE6Di 
with our hexamethylene-amide backbone. Following computational docking experiments, 
16 novel PDE6Di were synthesized and characterized. Among them, the best PDE6Di was 
identified and named Deltaflexin3 (3).
Deltaflexin3 is a highly soluble, low nanomolar PDE6Di, which has the lowest off-target 
activity as compared to three prominent reference compounds (1). Deltaflexin3 reduces 
K-Ras-signaling and selectively decreases the growth of KRAS-mutant and PDE6D-de-
pendent cancer cells. We further exploit that PKG2-mediated phosphorylation of the K-Ras 
residue Ser181 lowers K-Ras binding to PDE6D. Thus, Deltaflexin3 combines with the clin-
ically approved PKG2-activator Sildenafil to synergistically inhibit PDE6D/ K-Ras binding, 
cancer cell viability, K-Ras signaling and microtumor growth. As observed previously, inhi-
bition of K-Ras-dependent signaling and cancer cell viability remained overall modest. Our 
results suggest reevaluating PDE6D as a K-Ras surrogate target in cancer. 
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Age-related neurodegenerative disorders like Alzheimer’s disease (AD) cause progressive 
neuronal death, leading to significant cognitive and motor impairments in affected pa-
tients1. In AD, pyramidal neurons in the hippocampal CA1/CA2 (cornu Ammonis) areas are 
particularly vulnerable2, and their loss is linked to memory decline3. Beside the prominent 
Tau pathology in this region4, neuroinflammation contributes to neurodegeneration in 
AD5. Investigating the relationship between Tau pathology and the complement immune 
system can provide deeper insights into the molecular processes underlying CA1/CA2 neu-
rons vulnerability and may open up new therapeutic strategies. To characterize how the 
severity and the distribution of the tau pathology affects the expression of  complement 
immune system components, we used single and multiplex chromogenic immunohisto-
chemistry (IHC) with quantitative digital pathology, as well as immunofluorescence com-
bined with 3D confocal imaging on a collection of human post-mortem hippocampal tissue 
from age-matched control (CTL) and AD patients (AD). To distinguish the stages of the neu-
rofibrillary tangle maturation, we used AT8 (Ser202 and Ser205) and ps396 (phospho-Tau 
Ser396) antibodies and quantified C1q staining, a prominent complement component, in 
AD in the hippocampal subfields dentate gyrus (DG), CA4, CA3 and CA1/CA2. As expected, 
we found a global 58-fold increase in AT8 and a 13-fold increase in ps396 relative surface 
coverage in AD compared to CTL, with ps396 staining being 4-fold less widespread than 
AT8 in AD. Specifically, in AD patients, the CA1/CA2 region was the most affected by Tau 
pathology, with between 5-fold and 20-fold increase compared to respectively DG, CA4 and 
CA3. Multiplex IHC for AT8 and ps396 revealed neurons that were positive for either AT8 
or ps396, or double-positive. When C1q distribution was examined, an inverse trend was 
observed, with a specific decrease of C1q-positive stained neurons in the CA1/CA2 area of 
AD compared to CTL. Confocal imaging showed neurons in the AD hippocampus, most of 
which were only positive for C1q or AT8 and a few were double positive for both markers. Our 
data highlight the heterogeneity of neuronal disease phenotypes across hippocampal sub-
fields, the potential association between pTau accumulation and the classical complement 
activation, and its vulnerability of the CA1/CA2 hippocampal in AD. To elucidate the mech-
anisms underlying these observations and their implications for the pathogenesis, we will 
extend our investigation to other Tau pathology markers and design in-vitro experiments.
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Lung cancer is one of the most common causes of cancer-related death worldwide (1). De-
spite advances in early detection and development of new targeted agents, the prognosis 
of lung cancer remains poor. Therefore, the development of more accurate methods for 
lung cancer diagnosis is urgently required. 
miRNAs are modulators that govern the translation of protein-coding mRNAs and regulate 
gene expression after transcription (2). miR-155-5p is an oncogenic miRNA whose expres-
sion is altered in many cancers. In particular, miR-155-5p is overexpressed in lung cancer, 
leading to shorter survival and poor prognosis in patients (3). 
In this study, the effects of miR-155-5p on autophagy and migration, and its relationship 
with the p53 gene, when miR-155-5p expression was increased and suppressed in A549 
cells. To determine whether miR-155-5p exerts its effects on autophagy and migration 
through p53, p53 was silenced using siRNA in A549 cells. The effects of miR-155-5p on au-
tophagy were determined by fluorescent labeling of autophagosomes using a fluorescence 
microscope, and its effects on migration were determined using a real-time cell analyzer 
(Xcelligence). The effects of miR-155 on autophagy and migration and the mRNA expres-
sion of p53, SIRT1, RHEB, Snail, and vimentin, the key molecules of these pathways, were 
determined by PCR analysis. 
After miR-155-5p (50 nm) mimic transfection in A549 cells, p53 mRNA expression lev-
el decreased 0.38-fold, SIRT-1 expression level increased 1.6-fold, and RHEB expression 
level, which suppresses autophagy via mTOR, decreased to 0.4. After miR-155-5p mimic 
transfection, the fluorescence intensity of autophagosomes increased slightly compared 
with that of the mimic negative control. After miR-155-5p inhibitor (10 nm)  transfection of 
A549 cells, p53 mRNA expression increased 1.8-fold, SIRT-1 expression increased 1.4-fold, 
and RHEB expression decreased to 0.45. After the suppression of miR-155-5p by inhibitor 
transfection, the autophagosome fluorescence intensity increased compared to inhibi-
tor-negative control and mimic transfection. Suppression of miR155-5p expression in A549 
cells increased autophagy mediated by p53, RHEB, and SIRT. 
The effects of miR-155-5p on migration were evaluated by Xcelligence for 120 hours. When 
miR-155 was suppressed by inhibitor transfection, migration decreased to 77.8% at 24 
hours and to 74.6% at 120 hours. The snail mRNA expression level increased 2.3-fold 48 
hours after mimic transfection. Vimentin expression level decreased by 0.71 after mimic 
transfection and by 0.30 after inhibitor transfection. miR-155-5p inhibitor suppressed mi-
gration by decreasing vimentin mRNA expression. 
To determine the effects of p53 on miR-155-5p, 0.1-fold p53 mRNA expression was sup-
pressed by siRNA transfection (10pg/ul). After p53 suppression, the miR-155-5p mimic and 
inhibitor were transfected for a second time. In p53-suppressed cells, p53, RHEB, SIRT1, 
Snail, and vimentin mRNAs were significantly suppressed. Fluorescence microscopy 
showed that the rate of autophagy decreased when miR-155-5p was increased or sup-
pressed when p53 was suppressed. According to migration studies, increased miR-155-5p 
expression due to p53 suppression increased migration by 213% at 24 h and 265% at 96 h. 
The suppression of miR-155-5p expression was 88%.
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As a result of these studies, it was determined that miR-155-5p works in a p53-mediated 
manner in A549 cells, and when p53 is suppressed, autophagy is suppressed and migration 
is increased.
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Mitochondria are organelles not only involved in cellular respiration but also in several other 
pathways important for cell life and death. They are not isolated within the cells but are 
closely interconnected with other organelles, among which the Endoplasmic Reticulum 
(ER). Defective ER-mitochondria crosstalk and ER stress impacts on several cellular func-
tions as well as on important intracellular pathways that promote the cancer development. 
Modulation of ER-mitochondria contacts have a role in cancer development and resistance 
to pharmacological therapy by impacting on cellular bioenergetics and metabolism. More 
recently, we showed that a reduction of mitochondria-ER contacts sites, by the down-reg-
ulation of  the tether GRP75, can tune cancer cells intracellular signaling (e.g. Wnt signaling) 
both in vitro and in vivo, ultimately impacting on cancer cells proliferation. 
We demonstrated that organelle contacts are mutually regulated in response to metab-
olism rewiring so affecting cancer formation/progression and cancer cells sensitivity to 
drugs. In details, we showed that a fine tuning of mitochondrial metabolism can modulate 
Wnt signaling and that the down-modulation of GRP75 reduces ER-Mito contacts and im-
pair Mito-Wnt axis. Moreover, GRP75 knock-down impacts on melanoma cell proliferation, 
migration and invasion both in vitro and in vivo. Finally, we pointed out how various nutri-
ents impact differently on melanoma progression in wild-type cells with respect to GRP75 
knock-down clones.
These findings reveal that affecting mitochondria-ER tethering may be beneficial against 
cancer by altering the cellular signaling, and in turn sensitizing tumor cells to chemother-
apeutic treatment. 
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Increased levels of fatty acids (FAs) in the blood are factors contributing to the failure and 
death of pancreatic β-cells. Therefore, it can contribute to the development of type 2 dia-
betes mellitus (T2DM). Saturated FAs, e.g. stearic acid (SA), induce apoptosis in pancreatic 
β-cells while unsaturated FAs, e.g. oleic acid (OA) have nearly no detrimental effect. More-
over, unsaturated FAs are capable of inhibiting the pro-apoptotic effect of saturated FAs. 
Hypoxia is also known to have deleterious effects on β-cell function and viability. These 
factors influencing β-cell viability are usually studied separately in in vitro studies. We have 
tested the combined effect of FAs (i.e. saturated SA, unsaturated OA and combination of 
these FAs) and hypoxia (1% O2) on the growth and viability of human (NES2Y, 1.1B4) and ro-
dent (MIN6, INS1E) pancreatic β-cells in an attempt to mimic more closely the milieu pres-
ent in the body of obese individuals suffering from fat-rich diet and hypoxia, e.g. due to 
sleep apnea syndrome. 
In experiments, depending on cell line a defined serum-free medium supplemented with 
0.75 or 1 mM SA, a combination of SA with 0.2/0.4/0.5 mM OA, or 0.2/0.4/0.5 mM OA alone 
bound to a 2% FA-free bovine serum albumin was used. We used 1% O2 concentration to 
generate strong hypoxia. 13% O2 concentration was applied as normoxia. 
We found that hypoxia increased the pro-apoptotic effect of saturated SA. Endoplasmic 
reticulum stress signaling, autophagy and some kinase signaling pathways seemed to be 
involved in the mechanism of this effect. Hypoxia also decreased the protective effect of 
unsaturated OA against the pro-apoptotic effect of SA. Thus, in the presence of hypoxia, 
OA was unable to save SA-treated β-cells from apoptosis induction. 
These pioneering data suggest that hypoxia, although solely seems to have rather only 
weak detrimental effect on β-cell viability, in combination with other pro-apoptotic fac-
tor(s) could represent a decisive factor in pancreatic β-cell death and survival and thus in 
the development of T2DM. Data also insinuate the necessity to study the effects of individ-
ual T2DM contributing factors in the context of the other factors to enable a comprehen-
sive understanding of their role in T2DM development.

Supported by project CarDia (No. LX22NPO5104, European Union—Next Generation EU) and by Charles 
University Cooperatio METD.
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The RAS family of genes are among the most mutated genes in human cancer, being found 
in more than 25% of all human tumors. Mutations in one particular isoform, KRAS, char-
acteristically appear in pancreatic, colorectal and lung cancer. To date, drugs that target 
RAS directly lead to resistance or relapse. This drives the impetus to generate novel un-
derstanding of oncogenic RAS function towards the design of more efficacious therapies. 
Elucidating novel mechanisms of oncogenic RAS-mediated transformation may lead to the 
discovery of new therapeutic targets downstream of RAS. Using an integrated proteomics 
and transcriptomics approach in engineered murine cell lines expressing mutant KRAS, we 
discovered that UDP-galactose-4`-epimerase (GALE) is upregulated by oncogenic RAS sig-
naling.
GALE plays an important role in the biosynthesis of glycoproteins and glycolipids, by balanc-
ing the nucleotide sugars UDP-Glucose/UDP-Galactose and their corresponding N-acetyl-
hexosamines (UDPGlcNAc/UDPGalNAc). Notably, the contribution of GALE to tumorigenic-
ity is poorly explored, and the molecular pathways and mechanisms by which it is regulated 
in tumors is not clearly described. In support of our finding from the transcriptomic and 
proteomic approach, knockdown of RAS in human lung cancer cells with shRNA, as well as 
targeting KRASG12C-mutant human pancreatic cells with a FDA-approved RAS inhibitor led 
to significant downregulation of GALE. Using pharmacological inhibitors against compo-
nents of MEK-ERK or PI3K-AKT, we show that GALE is regulated by RAS downstream of the 
MEK-ERK signaling cascade. Further, using siRNA targeting MYC, as well as pharmacologi-
cal inhibition of MYC, we found that GALE is transcriptionally regulated via MYC.
To investigate the effects of GALE on metabolic flexibility of transformed cells, knock-
down cell lines were established and GALE-deficient cells seem to be more sensitive to 
glucose-starvation induced cell death. To further explore the involvement of GALE on 
oncogenic transformation, soft agar colony formation assays were performed. Our GALE 
knockdown cell lines showed decreased colony formation capability under high as well as 
physiological glucose concentrations. As an outlook, we plan to elucidate the metabolic 
flexibility that GALE renders by tracing 13C-labeled sugar hexoses in 3T3 KRASG12V GALE 
control vs. knockdown cells under glucose starvation induced cell death.
Notably, we found that GALE expression exhibits strong clinical relevance as a prognostic 
biomarker. Namely, gene expression data in tumor types with activating mutations in RAS, 
pancreatic adenocarcinoma (PAAD), colon adenocarcinoma (COAD) and lung adenocarci-
noma (LUAD) tissues revealed overexpression of GALE. Further, GALE is overexpressed in 
glioblastoma, a tumor type known to harbor RAS pathway activation even in the absence of 
activating mutations in RAS, and associated with poor patient prognosis. In relation to this, 
genes that are co-expressed with GALE in glioma are enriched for oncogenic RAS pathway 
signatures further suggesting that oncogenic RAS signaling may adapt GALE function to 
promote malignant transformation.
In conclusion, our data suggests that oncogenic RAS signaling regulates GALE via MEK-
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ERK-Myc signaling. GALE contributes to transformation, possibly via flexible regulation of 
shifting metabolism, e.g. towards the hexosamine biosynthesis pathway. GALE is clinically 
relevant and could serve as biomarker and new target to specifically treat RAS transformed 
cancers.
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Ferroptosis is a specific iron-dependent form of cell death characterized by extensive lipid 
peroxidation. While there is growing evidence of its link to autophagy-mediated cell death, 
the detailed molecular mechanisms governing ferroptosis are not fully understood. In this 
study, we used an unbiased genome-wide screening approach to reveal the involvement 
of the versatile tumor-suppressor protein Par-4/PAWR in ferroptosis. Functional analy-
ses demonstrate that the genetic removal of Par-4 hinders ferroptotic processes, while 
its overexpression makes cells more susceptible to ferroptosis. Importantly, we found that 
Par-4-mediated ferroptosis operates through the autophagy machinery. Increased levels 
of Par-4 stimulate ferritinophagy, the autophagic breakdown of ferritin, through the nu-
clear receptor co-activator 4 (NCOA4), leading to the release of labile iron and increased 
lipid peroxidation, thus intensifying ferroptosis. Significantly, inhibiting Par-4 disrupts the 
NCOA4-mediated ferritinophagy axis. Our data also show a direct link between Par-4 acti-
vation and the generation of reactive oxygen species (ROS), which are crucial for ferritino-
phagy-mediated ferroptosis. Furthermore, the depletion of Par-4 effectively prevents fer-
roptosis-mediated tumor suppression in murine xenograft models. Overall, these findings 
highlight the important and novel role of Par-4 in ferroptosis, providing promising opportu-
nities for leveraging this pathway in cancer therapy.
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Cytotoxic T cells produce interferon gamma (IFNγ), which plays a critical role in anti-mi-
crobial and anti-tumor responses. However, it is not clear whether T cell-derived IFNγ di-
rectly kills infected and tumor target cells, and how this may be regulated. Here, we report 
that target cell expression of the kinases TBK1 and IKKε regulate IFNγ cytotoxicity by sup-
pressing the ability of T cell-derived IFNγ to kill target cells. In tumor targets lacking TBK1 
and IKKε, IFNγ induces expression of TNFR1 and the Z-nucleic acid sensor, ZBP1, to trigger 
RIPK1-dependent apoptosis, largely in a target cell-autonomous manner. Unexpectedly, 
IFNγ, which is not known to signal to NFϰB, induces hyperactivation of NFϰB in TBK1 and 
IKKε double-deficient cells. TBK1 and IKKε suppress IKKα/β activity and in their absence, 
IFNγ induces elevated NFϰB-dependent expression of inflammatory chemokines and cy-
tokines. Apoptosis is thought to be non-inflammatory, but our observations demonstrate 
that IFNγ can induce an inflammatory form of apoptosis, and this is suppressed by TBK1 
and IKKε. The two kinases provide a critical connection between innate and adaptive im-
munological responses by regulating three key responses: (1) phosphorylation of IRF3/7 to 
induce type I IFN; (2) inhibition of RIPK1-dependent death; and (3) inhibition of NFϰB-de-
pendent inflammation. We propose that these kinases evolved these functions such that 
their inhibition by pathogens attempting to block type I IFN expression would enable IFNγ 
to trigger apoptosis accompanied by an alternative inflammatory response. Our findings 
show that loss of TBK1 and IKKε in target cells sensitizes them to inflammatory apoptosis 
induced by T cell-derived IFNγ.
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INVESTIGATING MICROGLIAL MECHANORECEPTOR MEDIATED Aβ 
CLEARANCE IN AD
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Mechanoreceptors can respond to any change in mechanical pressure or distortion in a 
biological environment. Piezo1 is a mechanoreceptor expressed in microglia and plays a 
role in clearing amyloid beta (Aβ) from the brain (Hu et al., 2023; Jantti et al., 2022). We 
investigate the mechanism of Piezo1-mediated clearance of Aβ in Alzheimer’s disease 
model. Paralally, we are also exploring the expression of other possible mechanoreceptors 
expressed in microglia.
We have shortlisted a few mechanoreceptors based on literature and our existing scRNAseq 
data from microglia. From the initial qPCR data, we understood that the expression of Pi-
ezo1 is abundant among other mechanoreceptors in microglia. Other mechanoreceptors 
are also expressed but at a very low level, and they are Trpov4, Kcnk4, and Asic3. We are 
yet to study whether Piezo1 is the sole mechanoreceptor responsible for Aβ phagocytosis 
by microglia. However, upon Piezo1 activation with an agonist, Yoda1, there is an enhanced 
phagocytosis of (fluorescent-tagged) TAMRA-Aβ. The mechanism is not yet defined, and a 
report indicated Piezo1 acts via NF-ϰB mediated inflammatory signaling upon LPS activa-
tion (Malko et al., 2023). We will study the immune response triggered by microglial Piezo1 
and its effect on cellular health.
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METABOLIC STRESS TRIGGERS DISULFIDPTOSIS-LINKED 
NECROPTOSIS VIA ACTIVATING KEAP1-NRF2-SLC7A11 AXIS
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Necroptosis is a form of regulated cell death dependent on receptor-interacting serine/
threonine kinase 1 (RIP1), RIP3, and its substrate, mixed lineage kinase domain-like pseu-
dokinase (MLKL). It is implicated in various human diseases, including ischemic organ 
damage and cancer. Disulfidptosis, a newly identified form of cell death triggered by di-
sulfide stress, is characterized by the collapse of cytoskeleton proteins and F-actin due to 
intracellular accumulation of disulfides. Insufficient nutrient disrupts physiological home-
ostasis, leading to diseases and potentially death. Given the significant physiological and 
pathological consequences of metabolic stress, understanding the adaptive responses 
cells employ under these conditions is of great interest.
We show that under the condition of glucose starvation, cells initiate and execute di-
sulfidptosis-linked necroptosis through Kelch-like ECH-associated protein 1 (KEAP1)-nu-
clear factor erythroid-2-related factor 2 (NRF2)-solute carrier family 7 member 11 (SLC7A11) 
signaling pathway, ultimately leading to accumulation of cystine, which is crucial for di-
sulfidptosis. Mechanistically, metabolic stress leads to the proteasomal degradation of 
KEAP1, resulting in the activation of NRF2-mediated SLC7A11 expression and cystine accu-
mulation. Consequently, RIPK1, RIPK3, and MLKL are activated, leading to necroptotic cell 
death. Inhibition of disulfidptosis, either pharmacologically or through genetic inhibition of 
SLC7A11 or its upstream regulator NRF2, abrogated the accumulation of disulfidptosis-as-
sociated markers and prevented necroptotic cell death. Together, metabolic stress acti-
vates KEAP1-NRF2-SLC7A11 axis, leading to cystine accumulation and disulfidptosis-linked 
necroptotic cell death.    
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The p53 gene is mutated in ~50% of human cancers and these mutations often contribute 
to poor responses to cancer therapy. The p53 protein is a master regulator of several cellu-
lar responses to diverse stresses, such as activation of oncogenes or DNA damage. It func-
tions as a homo-tetrameric transcription factor that directly transcriptionally regulates 
~500 genes, some of which suppress tumorigenesis. This includes p21, which is required 
for p53-mediated induction of cell cycle arrest/cell senescence, and Puma, which is critical 
for p53-mediated apoptosis induction. Deregulated over-expression of the transcription 
factor c-MYC promotes tumorigenesis by causing aberrant growth and proliferation of 
cells. As a safeguard against tumorigenesis, deregulated MYC over-expression can trigger 
apoptosis through the activation of p19Arf which then activates p53, leading to the expres-
sion of pro-apoptotic PUMA.
To investigate the p53-mediated cellular responses promoting tumour suppression, we cre-
ated two reporter mouse lines in which GFP is knocked into the p21 locus behind an IRES, or 
in which the Puma coding region was replaced with tdTomato. We also inter-crossed these 
p21 and Puma reporter mice to explore why certain cells undergo cell cycle arrest/senes-
cence after p53 activation, while others undergo apoptotic cell death. We validated these 
novel reporter mice through comprehensive flow cytometry analysis and intravital imaging 
of live mice, revealing reporter activity in diverse immune cell types in various organs, in-
cluding the bone marrow calvarium. 
To investigate the p53-response in a tumorigenic setting, reporter mice were crossed to 
the Eμ-Myc transgenic mouse model, where c-MYC is over-expressed in B lymphoid cells. 
Flow cytometry analysis of B cell subsets revealed an increase in Puma but not p21 report-
er expression, compared to control B lymphoid cells that do not over-express c-MYC. Fur-
thermore, intravital imaging of these mice also revealed a significant increase in Puma but 
not p21 reporter activity in cells within the bone marrow. Ongoing studies aim to elucidate 
which p53 target genes, in addition to Puma, are induced in response to MYC oncogene 
expression in B lymphoid cells to effect tumour suppression. This will contribute to the un-
derstanding of tumour initiation and tumour suppressive responses and may reveal new 
targets for cancer therapy.
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Ferroptosis is a regulated and non-apoptotic form of cell death that is mediated by iron-de-
pendent peroxidation of polyunsaturated fatty acyl tails in lipids. Research of the past 
years has shed light on the occurrence of ferroptosis in organ injury and degenerative 
diseases of the brain, kidney, heart, and others. Hence, ferroptosis inhibition may prove 
therapeutically beneficial to treat the aforementioned diseases. In this study, we explored 
the ferroptosis-modulating activity of seratrodast, an inhibitor of thromboxane A2 (TXA2) 
receptor, which is approved in some countries for the treatment of asthma. Surprising-
ly, seratrodast suppressed ferroptosis, but not apoptosis and necroptosis; thus, demon-
strating selective anti-ferroptotic activity. Mechanistically, seratrodast counteracted lipid 
peroxidation through its quinone moiety exhibiting radical-trapping activity. Importantly, 
seratrodast ameliorates the severity of renal ischemia-reperfusion injury in mice. Togeth-
er, this study provides a drug repurposing case, where seratrodast – a marketed drug – may 
undergo fast-forward pre-clinical/clinical development for the inhibition of ferroptosis in 
distinct degenerative diseases.
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HANCES COGNITION AND SPHINGOLIPID METHABOLISM IN A RAT 

MODEL OF ALZHEIMER'S DISEASE
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Alzheimer's disease (AD) is a neurodegenerative disorder that typically develops because 
of accumulation of amyloid plaques, leading to hyperphosphorylation of Tau, severe neu-
ronal death, cognitive impairment, and memory loss. AD progression is associated with 
increased oxidative stress (OS), which contributes to the generation of Aβ and vice ver-
sa. Our previous studies demonstrated the positive effects of exogenous treatment with 
the antioxidant melatonin (MEL) on cognition in an intracerebroventricular (icv) Aβ-in-
duced AD model in rats [1]. Moreover, AD is characterized by an imbalance between sphin-
gosine-1-phosphate (S1P) and ceramide levels [2]. This imbalance, which results in de-
creased levels of S1P and increased levels of ceramide, has significant implications, as S1P 
promotes cell survival, while ceramide induces cell death. Therefore, we hypothesized that 
a combined treatment with MEL and fingolimod (FTY), an S1P analogue acting as an immu-
nosuppressor, might cause a cross-talk between the pathways and exhibit a synergistic 
effect in neuron protection. FTY has been linked to OS [3], making the antioxidant prop-
erties of MEL particularly relevant in mitigating its undesirable effects. In this study, we 
administered FTY, MEL, or a combination of both intraperitoneally for two weeks after an 
icv infusion of Aβ fibrils to test the potential enhancement in memory performance in rats 
with AD. The combination of FTY and MEL significantly improved the rats' memory com-
pared to the control and Aβ groups treated with or without FTY or MEL. Additionally, the 
combined treatment restored the rats' disturbed spontaneous alternation behavior, while 
FTY and MEL administered alone were ineffective. Gene expression data revealed a distinct 
pattern in the response between the hippocampus and frontal cortex. Specifically, Aβ in 
the hippocampus downregulated the expression of sphingosine kinase 1 (SPHK1), where-
as FTY treatment reduced S1P receptor 1 expression in the frontal cortex. Moreover, FTY 
downregulated the expression of apoptosis-related genes, such as caspase 3, ceramide 
kinase, and SPHK2, only in the hippocampus; this effect was reversed by MEL in the com-
bined treatment. The observed positive outcomes of combining FTY treatment with mela-
tonin are encouraging, especially considering the potential of the combined treatment to 
improve the immune response in AD patients.
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IDENTIFICATION OF DIMETHYL FUMARATE (DMF) TARGETS IN 
TNF-INDUCED APOPTOSIS AND NECROPTOSIS
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Dimethyl fumarate (DMF) is an ester from the Krebs cycle intermediate fumarate. It is cur-
rently used as an FDA/EMA-approved drug for the treatment of relapsing-remitting form 
of multiple sclerosis and plaque psoriasis. Although the therapeutic mechanism of DMF 
remains largely unknown, it was demonstrated in many studies that DMF has great impact 
on inflammatory signaling pathway (Bresciani et al., 2023). In this project, we aim to inves-
tigate the effect of DMF on TNF signaling with an emphasize on TNF-induced apoptosis 
and necroptosis. We recently demonstrated that DMF protects human HT-29 cells against 
TNF-induced RIPK1-dependent and -independent apoptosis and against necroptosis. In-
deed, DMF prevents TNF-induced RIPK1 autophosphorylation at Ser166, the cleavage of 
caspase-8/-3/-7 and the phosphorylation of RIPK3 and MLKL. We also observed that DMF 
treatment leads to additional RIPK1 phosphorylation bands. Those are being identified and 
evaluated. We will now confirm the protective effect of DMF in in vivo inflammatory mouse 
models involving TNF and the role of RIPK1.
In an unbiased approach, we will try to understand how mechanistically DMF can protect 
cells against cell death. DMF, together with fumarate and other fumarate esters, can di-
rectly modify cysteines present on proteins, through a process named “succination” (Gu-
berovic & Frezza, 2024). Many targets have been identified but for most of them, the impact 
of succination remains unexplored. We will identify DMF targets in TNF-induced apoptosis 
and necroptosis by combining click-chemistry with mass spectrometry and then evaluate 
the role of the succination of key targets in the protective effect of DMF against cell death.
Our findings will not only greatly improve our understanding on the therapeutic mechanism 
of DMF, but also highlight the possible impact of the Krebs cycle in TNF-mediated inflam-
mation and cell death.
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The selective degeneration of specific neuronal subtypes represents a pathological hall-
mark of several neurological diseases such as the degeneration of midbrain dopaminergic 
neurons (mDANs) in Parkinson’s disease (PD) (1). Improving in vitro models of human neu-
ronal subtypes that could recapitulate the heterogeneity of the human brain would have 
implications in the biomedical field as well as improve our ability to unravel the underly-
ing molecular mechanisms of diseases. Transcription factors (TFs) and their co-regula-
tors play a central role in the cell lineage commitment, acting in gene regulatory networks 
(GRNs) to control gene expression and define specific cellular identities (2). Nowadays, 
high-throughput sequencing methods have paved the way for data-driven multi-omics ap-
proaches that allow unbiased identification of cell-type specific transcriptional regulators. 
We have taken advantage of transcriptomic and epigenomic data from the International 
Human Epigenome Consortium (IHEC) to identify TFs with high and selective expression 
and regulation in human brain or during neurogenesis. Among the interesting TFs we 
identified ZFHX4. Single nuclei RNA-seq of the whole-brain transcriptomic atlas from Al-
len Brain Atlas confirmed a high expression of Zfhx4 in neurons from several areas of the 
mouse brain, including dopaminergic neurons. 
We have previously generated time-series transcriptomic and epigenomic profiles of puri-
fied human induced pluripotent stem cell (hiPSC)-derived mDANs (3). From the integration 
of the generated high-throughput data, ZFHX4 was confirmed as one of the most prom-
inent super-enhancer-controlled TFs in mDAN differentiation. We further investigated 
its role using RNA-seq analysis upon in vitro knockdown (KD) assays, as well as CUT&Tag 
analysis of ZFHX4 enrichment in mDANs. The depletion of ZFHX4 affected the mDAN dif-
ferentiation while enrichment analyses on the differentially expressed genes resulted in 
an augmentation of cell-cycle related TFs and pathways. Flow-cytometry analysis of the 
cell-cycle state upon ZFHX4 depletion indicated an increase in the number of replicative 
cells suggesting a regulation of the G1 checkpoint. The RNA-binding protein LIN28A, in-
volved in stem-cell maintenance, emerged among the most upregulated genes upon the 
ZFHX4 KD while the LIN28A regulatory locus was enriched for the ZFHX4 binding signal. 
Finally, the mDANs time-series analysis showed an anti-correlation of LIN28A and ZFHX4 
induction. Our analysis indicates a pivotal role of ZFHX4 in the regulation of cell cycle, spe-
cifically in silencing pluripotency and proliferative programs while maintaining the mDANs 
in a post-mitotic state.
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Aging is one of the most important risk factors for the development of numerous disorders 
including neurodegenerative diseases and cancer, and is modulated by genetic, environ-
mental and life-style factors. 
I have pioneered the concept of “mitochondria hormesis” in the regulation of animals’ 
health and lifespan. We found that finely tuning the activity of the mitochondrial respiratory 
chain (MRC) reprograms cellular metabolism and counteracts neuronal disease and aging 
through evolutionarily conserved iron-regulated mechanisms i.e., induction of mitophagy 
and inhibition of ferroptosis 1-2. We also identified dietary components (e.g., iron, lutein) 
and contaminants (nanoplastic particles) impacting C. elegans health and aging through 
mitohormetic paradigms 3-5.
In search of specific mitochondrial signaling pathways mediating the beneficial effects of 
iron depletion, we recently collected lifespan-resolved omics data (transcriptomic, pro-
teomic, lipidomic) from C. elegans treated with pro-longevity mitochondrial stress (fratax-
in/frh-1 silencing), which we compared to changes in the gene expression profile induced by 
the iron chelator phenanthroline and siderophore pyoverdine, produced by Pseudomonas 
aeruginosa. Our preliminary analyses point towards common genes involved in cellular xe-
nobiotic and immune response (e.g., cyps), redox and lipid homeostasis (e.g., glutathione 
peroxidase, methionine sulfoxide reductase), with TFEB/CeHLH-30 and NRF2/CeSKN-1as 
possible coordinating transcription factors. The expression of a selected number of genes 
has been validated by qPCR in response to frh-1 silencing and during animal aging and when 
available with C. elegans transgenic reporter lines. The implication of relevant genes in cell 
death pathways is currently being investigated in mammalian cells death assays. Moreover, 
we are using genetic epistatic analysis coupled to various behavioral tests to specifically 
address the involvement of these genes in C. elegans aging and age-associated neurode-
generative diseases. Results from our ongoing study will be presented at the conference. 
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Objective: Microbiome composition has been associated with Parkinson’s disease (PD) at 
multiple stages. However, these associations are mainly studied using genomics technolo-
gies where the functional capacities of microbes are not fully investigated. In this study, we 
aim at describing the microbiome functions associated with PD using multi-omics tech-
nologies.
Methods: Using integrated multi-omics analysis, we performed deep phenotyping of the 
gut microbiome in a cross-sectional cohort of 49 healthy control (HC), 28 iRBD and 46 PD 
patients. Stool samples were phenotyped using shotgun metagenomics (MG), metatran-
scriptomics (MT), metaproteomics (MP) and metabolomics (MB).
Results: The gut microbiome showed no clear differences between groups both in alpha 
and beta-diversity for MG and MT taxonomic composition but differences in MT functions 
and MB. Roseburia, Blautia and Eubacterium were however reduced in PD for MT taxonomy. 
We observed a decrease in glycerol which correlated with Roseburia abundance and an in-
crease beta-glutamate for PD that was correlated with Akkermansia and Methanobrevibac-
ter abundance. We observed an increase and a decrease in diversity of gene expression in 
PD for Methanobrevibacter and Roseburia, respectively. Interestingly, we found important 
changes in gene expression that were related to glutamate transformation, chemotax-
is-flagellin assembly and methane metabolism. Finally, we witnessed a decrease in func-
tional diversity for Roseburia, Eubacterium and Blautia, while Methanobrevibacter gained 
functional diversity.
Conclusions: MT and MB represented the most powerful omics to differentiate the gut mi-
crobiome between HC and PD. Microbial functions appeared to be altered in PD context, 
especially for Roseburia and Methanobrevibacter that seemed to have contrary links to PD.
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Head and neck squamous cell carcinomas (HNSCC) represents the sixth most common 
cancer worldwide1. Survival outcomes remain poor for most patients, highlighting the ur-
gent need to identify novel potential therapeutic targets that could significantly improve 
quality of life2,3. In this context, over the past year, our laboratory has investigated the 
p63 interactome, identifying ZNf148 as an important co-factor with an oncogenic role in 
HNSCC (manuscript under revision)4. ZNF148 belongs to Krüppel-type zinc-finger family of 
transcription factors. We uncovered a p63-independent function of ZNF148 through ChIP-
seq, RNA-seq, and ATAC-seq experiments. Specifically, ZNF148 regulates the transcription 
of genes involved in apoptosis, cell morphology, and the actin cytoskeleton.  The latter two 
categories suggest its role in cancer cell migration and metastasis. Here, we report prelim-
inary data confirming the role for ZNF148 in controlling the migration of FaDu cells. ChIP-
seq analysis identified a potential novel direct target gene of ZNF148, PPFIA1 (also known as 
Liprin-α1), which is abnormally expressed in several types of malignancies, including HN-
SCC. PPFIA1 is involved in adhesion and cytoskeletal organization. It has also been recently 
reported that PPFIA1 plays a role in invasion and metastasis and could therefore be used 
to develop strategies to counteract tumor cell migration in aggressive cancers, as well as 
serve as a prognostic marker5. Bioinformatic analysis using publicly available datasets 
confirmed a direct correlation between the expression of ZNF148 and PPFIA1. ZNF148 ap-
pears to directly regulate PPFIA1 transcription by binding to the PPFIA1 promoter. We fur-
ther demonstrated that ZNF148 knockdown, using siRNA, decreases PPFIA1 at both mRNA 
and protein levels, confirming it as a target gene. ZNF148 silencing appears to reduce the 
expression levels of tensillin, talin, vinculin, and paxillin, which are downstream targets of 
PPFIA1. All these findings suggest that ZNF148, through its direct target PPFIA1, is involved 
in modulating critical processes such as cell attachment, spreading, and migration. Fur-
ther studies will be done to fully elucidate the contribution of ZNF148 in cancer metastasis 
and cell death.
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In the intensive care unit (ICU), timely and correct diagnosis of organ injury and infections is 
crucial for treatment decisions, impacting patient outcomes and quality of life. Traditional 
diagnostic methods, while informative, often lack speed and specificity, leading to delayed 
critical interventions. This research aims to develop a rapid, integrative platform utilizing 
Oxford Nanopore Technologies (ONT) for real-time assessment of tissue injury and infec-
tions in ICU patients by sequencing plasma cell-free DNA (cfDNA). cfDNA refers to various 
extracellular nucleic acids found in body fluids, mainly originating from dying cells 1. Inter-
estingly, cfDNA retains CpG methylation and it is thus possible to infer its tissue-of-origin 
through episequencing 2. Additionally, cfDNA sequences can be compared with microbial 
databases, thereby detecting infections and antibiotic-resistance genes, sensitively and 
faster than traditional culture methods 3.
In the last five years, numerous algorithms have emerged for tissue deconvolution based 
on cfDNA methylation markers, each varying in methodology, input types, sensitivity, and 
specificity. While certain methods are targeted, amplifying and analyzing a few sites for a 
specific tissue, we adopt the untargeted approach, to obtain an overview of all tissues. Our 
first objective is to evaluate these tissue deconvolution algorithms systematically by corre-
lating their predictions with established clinical biomarkers for liver, kidney, heart, and lung 
injuries. For this, we sequenced samples from critically ill patients, selected based on gra-
dients of biomarkers, to assess how accurately the algorithm(s) align with known indica-
tors of organ dysfunction. We found that, for example, proportions of hepatocyte-derived 
cfDNA are highly correlated with ALT, a well-known biomarker for liver injury. Starting from 
simulations, we will optimize sample preparation to increase the sensitivity of the organ 
injury detection. To further empower the platform, microbial DNA detection will be added 
to the tissue injury pipeline. The sensitivity, specificity, and speed will be compared with 
those of classical clinical approaches. Besides strain determination, we aim to detect an-
tibiotic-resistance genes to give appropriate antibiotics within hours after ICU admission.
This study aims to improve ICU diagnostics by providing a faster and more accurate method 
for simultaneous diagnosing organ injuries, infections and antibiotic-resistance, ultimately 
improving patient outcomes, quality of life and reducing healthcare costs. Our platform's 
innovative integration of tissue-specific and microbial DNA detection represents a prom-

093 



169

ising innovation over traditional diagnostic methods.
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Cisplatin-based and carboplatin-based doublets represent the standard-of-care of the 
first-line therapy for non-oncogene addicted advanced non-small cell lung cancer (NSCLC) 
patients (1). However, resistance is frequent also in patients who receive the full dose. Re-
sistance to platinum drugs has been studied extensively in vitro, but the clinical relevance 
of each of the reported mechanisms is currently not entirely clear (2). 
Inhibitors of apoptosis proteins (IAPs), in particular cIAP1, cIAP2, and XIAP, have major an-
ti-apoptotic functions and have been identified for their potential to inhibit programmed 
cell death (PCD) (3). There are natural IAP antagonists which can promote the self-ubiq-
uitination and proteasomal degradation of cIAP1/2 (4) and prevent XIAP from inhibiting 
caspase 3, 7, and 9 (5), but rarely induce its degradation (4). The observation that elevated 
expression of IAPs in some tumor types correlates with tumor survival and resistance to 
chemotherapy (6) has prompted the development of drugs that are small molecule pep-
tidomimetics of Smac (7). These so-called Smac mimetics have shown promising effects 
on various cancer cells in vitro, with a mechanism involving autocrine TNF-mediated cell 
death (8), and TNF is an essential component for SM-mediated cell death (6). Several com-
panies have already entered clinical trials with small-molecule IAP inhibitors. However, 
some clinical studies have shown that the tumor suppressive effects of single-use of Smac 
mimetics are not significant and easily tolerated (7). But Smac mimetics can also be used 
in combination with chemotherapeutic agents, other small molecule inhibitors or agonists, 
radiation, and immune stimulation to treat tumor patients more effectively (9).
Another important novel class of cancer drugs is the co-called BH3 mimetics, which are 
small-molecule inhibitors of anti-apoptotic BCL-2 proteins (10). Through protein-protein 
interactions, members of the Bcl-2 family control mitochondrial outer membrane perme-
ability in the intrinsic apoptotic pathway (11). Recently, highly specific BH3 mimetics have 
been developed with the potential to inhibit individual anti-apoptotic BCL-2 family mem-
bers (12). The first approved drug is the BCL-2 specific inhibitor Venetoclax (ABT-199) which 
has shown promising results in CLL (13) and AML (14). Multiple BH3 mimetics targeting BCL-
XL or MCL-1, both of which are highly relevant in solid cancers, are in clinical trials (15,16,17). 
Navitoclax (ABT-263) is a bi-specific inhibitor of BCL-2 and BCL-xL and was the first spe-
cific BH3 mimetics to enter clinical trials of hematological malignancies and solid tumors; 
however, it did not reach the clinics yet due to thrombocytopenia (18). BH3 mimetics can 
show great anti-cancer potential when used with classical and conventional anti-cancer 
drugs and are among the candidates for the treatment of a range of cancers.
Targeting different tumor cells as well as resistance to therapy in individual patients using 
ideally personalized combination regimens, has or will become key to successful therapy 
(6). 
So far, I have obtained preliminary data demonstrating the anti-proliferative and pro-ap-
optotic properties of BH3 mimetic and Smac mimetic in NSCLC cell lines when combined 
with cisplatin, respectively. I will next focus on specific inhibitor targets and delve into the 
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effects of drug combinations on NSCLC cell apoptosis and necroptosis. We expect to iden-
tify better-dosing regimens and new targets through this project.
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Cancer cell resistance against drugs that induce apoptotic cell death remains a major 
hurdle. Ferroptosis, a caspase-independent cell death modality, could offer an alterna-
tive treatment to eradicate these apoptosis-resistant cancer cells (Hassania et al. 2018). 
Although ferroptosis seems a compelling strategy for novel treatment, its immunogenic 
potential and inherent adjuvanticity are incompletely understood. Ferroptosis induction is 
associated with lipid droplet formation, COX2 activation, and PGE2 production, all factors 
that could possibly interfere with the cross-presentation ability of DCs and as such stim-
ulate tumor evasion. The detrimental effects of PGE2 on immunosurveillance and survival 
have been well established. Moreover, lipid droplet accumulation has been associated with 
compromised functionality of DCs, particularly in terms of their ability to cross-present 
antigens.
The working hypothesis is based on recently obtained data that exposure of BMDC to fer-
roptotic cells despite abundant release of DAMPs, cytokines, and interferons, induce a 
tolerance state of DCs by reducing their capacity to support antigen presentation to anti-
gen-specific T-cells in vitro. An established in vivo model of ‘prophylactic cancer cell vacci-
nation’ shows that ferroptotic cells do not induce immunological protection against cancer 
cells, in contrast to other known ‘immunogenic’ cell death modalities (Wiernicki et al. 2022). 
Transcriptomics analyses revealed that ferroptosis modifies gene programs in dendritic 
cells (DCs) toward dampening of T cell immunity. This advances the concept that ferropto-
sis is not associated with a strong adaptive immunity response.
In summary, we will report on results that will illustrate the impact of lipid peroxidation, lipid 
droplets formation, and related metabolites and how these processes could be modulated 
to improve the anticancer immunogenic response during ferroptosis induction in cancer.
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An appropriate gut barrier is crucial during infection, for nutrition absorption and immu-
noregulation. Previously we reported that the apoptotic caspase-3/7 are dispensable in 
these processes at steady-state conditions, while the role of caspase-3/7 in stressed con-
ditions remains unknown. 
Following challenge with dextran sulphate sodium (DSS), increased inflammation, lethali-
ty and retarded regeneration were observed in mice that lack executioner caspase-3/7 in 
intestinal epithelial cells(IECs), arguing for a protective role of caspase-3/7 in control of 
inflammation and tissue regeneration. 
Transcriptome analysis of IECs reveals an aberrant inflammatory response and cell cycle 
regulation in the absence of epithelial caspase-3/7, which may mediated by microbiota 
dysbiosis as broad antibiotics pretreatment completely eliminated difference between 
two genotypes. Moreover, full length 16S rRNA sequencing revealed a dramatic depletion of 
probiotic, including Lactobacillus group, when apoptotic IECs were not presented during 
colitis. 
Our research identified caspase-3/7 as important regulators for intestinal inflammation 
and explored the crosstalk between IECs and gut microbiota, which further increased our 
fundamental understanding of the (pre)clinical application of caspase-inhibitors.
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Hypericin-based photodynamic therapy (Hyp-PDT) is a potent inducer of photo-oxidative 
stress-mediated immunogenic apoptosis in different cancer types1–4. In an orthotopic 
murine model of glioblastoma (GBM) Hyp-PDT based DC vaccines robustly induced anti-
tumor immunity and synergized with temozolomide (TMZ) in curative settings, leading to 
tumour regression5. However, the heterogeneous nature of human GBM raises inquiries 
regarding the effectiveness of Hyp-PDT and its potential to drive inflammatory and immu-
nogenic responses.
Here, by employing several patient-derived cell lines (PDCLs) from primary GBM and their 
matched recurrence, we found that Hyp-PDT triggers caspase-dependent cell death char-
acterized by necrotic-like features reminiscent of pyroptosis. In response to photo-oxida-
tive stress, we observed a prompt caspase-mediated cleavage of GSDME generating the 
N-terminal fragment (NT-GSDME) pyroptosis mediator. Under the photodamage, caspase 
3-mediated NT-GSDME and necrotic cell death were more pronounced in PDCLs of recur-
rent GBM as compared with their matched primary tumours. Particularly, the recurrent 
GBM of the mesenchymal phenotype exhibited exacerbated NT-GSDME formation and en-
hanced release of key damage-associated molecular patterns (DAMPs) such as ATP and 
HMGB1. This suggests the ability of Hyp-PDT to induce pro-inflammatory and immunogen-
ic cell death mediators in GBM with acquired TMZ resistance through a GSDME-mediated 
mechanism. Analysis of in-house GBM single-cell RNA sequencing data and publicly avail-
able transcriptomic and proteomic datasets indicated that GSDME expression is particu-
larly upregulated in GBM, in contrast with the methylation of GSDME frequently observed 
in other cancer types, suggesting its biomarker and therapeutic potential in GBM. Spatial 
omic studies, using patient tissues of the corresponding PDCLs, are ongoing to validate the 
expression of apoptotic and pyroptosis mediators in GBM subtypes and their associated 
immune profiles. Mechanistically, we found that silencing GSDME in PDCLs did not prevent 
overall cell killing but shifted the cell death mechanism from necrotic cellular demise to ap-
optosis, suggesting that the presence of GSDME is decisive for the ultimate inflammatory 
profile of photo-oxidative stress induced caspase signaling. We are currently evaluating DC 
maturation to characterize the immunogenic potential of Hyp-PDT treatment in GBM under 
these cell death settings.
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Parkinson’s disease (PD) is not only one of the most common but also the fastest-growing 
neurodegenerative disorder, with its causes still unclear for most of the cases. Identifying 
risk factors for PD pathology is crucial for developing effective preventive or therapeutic 
strategies. Increasing evidence suggests that central insulin resistance plays an important 
role in PD pathology. However, it is unclear whether insulin resistance stems from external 
factors and lifestyle, comorbidities such as Type 2 diabetes, or occurs in the brain of PD 
patients independently from peripheral insulin resistance.
In this study, we investigate insulin resistance and its role in the pathogenesis and severity 
of Parkinson’s disease associated with the GBA-N370S mutation. We used midbrain orga-
noids generated from iPSCs of PD patients with the GBA-N307S heterozygous mutation 
(GBA-PD) and healthy donors, exposing them to varying insulin concentrations to alter in-
sulin signalling activity. Additionally, we performed transcriptomics analysis to examine 
insulin signalling gene expression in GBA-PD and identify potential targets for rescuing 
GBA-PD-associated phenotypes.
Our results show that genes associated with the insulin signalling pathway are dysregulat-
ed in GBA-PD. Notably, we demonstrate that FOXO transcription factors are among signifi-
cantly differentially expressed genes between GBA-PD and healthy controls. We also show 
that a knockdown of FOXO1 reduces the loss of dopaminergic neurons and cell death in 
GBA-PD midbrain organoids. Furthermore, our findings suggest that the anti-diabetic drug 
Pioglitazone shows therapeutic potential in decreasing dopaminergic neuron loss in GBA-
PD. Overall, this study highlights that local insulin signaling dysfunction plays a substantial 
role in GBA-PD pathogenesis, exacerbating dopaminergic neuron death. 
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Parkinson’s disease (PD) is, after Alzheimer’s disease, the second most prevalent neurode-
generative disorder. The main pathological characteristic of PD is the degeneration of do-
paminergic neurons in the substantia nigra pars compacta of the midbrain and the aggre-
gation of a key protein, α-synuclein, with the appearance of the so-called Lewy pathology. 
Microglia, the innate immune cells of the brain, have been previously described to be criti-
cal for PD pathogenesis. They play a key role as the first line of defense of the CNS in case of 
infections, but they also play physiological role in synaptic homeostasis, maintenance, and 
functioning. We hypothesize that deregulated autophagy in PD patient-specific microglia 
contributes to their deleterious activity during disease progression. Here, we developed an 
in vitro assembloid model with the integration of patient-specific microglia in the midbrain 
organoid, derived from human induced pluripotent stem cells (hiPSCs). With this integra-
tion, we investigate the effect of microglia on dopaminergic neuron degeneration and dis-
ease-associated protein aggregation. For the phenotyping of the diseased model, we in-
vestigated the expression of microglia, midbrain specific markers, and α-synuclein-related 
markers via immunofluorescence staining, Western blot and FACS. Our findings revealed 
that the diseased microglia indeed exert an influence on the aggregation of disease-as-
sociated proteins in the assembloid model. Additionally, the results indicate that α-synu-
clein dysfunction adversely affects multiple pathways, including mitochondrial activity and 
oxidative stress. Furthermore, iPSC-derived microglia were CRISPR/Cas9 engineered with 
a fluorescent autophagy reporter, which is suitable for high content imaging and screen-
ing. Eventually, we will use this system to screen the available natural compound library for 
small molecule compounds targeting altered autophagy in PD-specific microglia.
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Background: Activation of cGAS/STING signaling leads to both type I interferon production 
and NFkB-dependent transcription. During acute kidney injury (AKI), we recently described 
a population of innate immune cells expressing gasdermin D to be recruited to the sur-
roundings of areas of acute tubular necrosis. Interestingly, these GSDMD+ cells seemed to 
feed back on the ongoing cell death, a concept termed necroinflammation. As recent work 
demonstrated a crucial role for free DNA and RNA fragments in the pathogenesis of AKI, 
we hypothesized that these might contribute to innate immune activation via the cGAS/
STING pathway.
Methods: We treated both STING-deficient mice and C57Bl/6J controls with 20 mg/kg 
cisplatin +/- 3 mg/kg STING agonist diABZI. Survival and underlying organ injury were as-
sessed for up to 48h. Different mouse strains deficient for cell death effectors were utilized 
for mechanistic insights, supported by studies in BMDMs.
Results: STING-deficient mice were indistinguishable from wild type controls upon cispla-
tin treatment. However, forced STING activation in this model led to rapid deterioration 
in wild type mice, which we found to be caused by acute liver failure. We found this to be 
dependent on regulated cell death, which was neither apoptosis, necroptosis, nor ferrop-
tosis. Interestingly, GSDMD-deficient mice could not be further sensitized by STING-acti-
vation. Western Blot analyzes from primary tissue confirmed a correlation between type 
1-IFN signaling, and GSDMD expression. Liver tissue demonstrated increased levels of pro-
teolytically activated GSDMD, which correlated to aberrant NETosis leading to secondary 
hepatocyte necrosis. Studies in BMDMs yielded further insights into IFN-modulated acti-
vation of GSDMD in myeloid cells.
Discussion: We found STING to be critically involved to prime neutrophils for aberrant NE-
Tosis. In this second-hit model utilizing cisplatin-induced organ injury, NETosis led to sec-
ondary liver failure due to microthrombosis. Thus, this study provides further insight into 
the pathogenesis of septic organ injury.
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