About the ADELIS

The ADELIS (Association des Doctorants et des jEunes
chercheurs de l’Institut de recherche Saint-louis) is a student
association created in April 2007, under the impulse of three
PhD students from the Hematology Institute of Hospital SaintLouis IUH (Institut Universitaire d’Hématologie).
Its purpose is to act in favor of the professional insertion of
the PhDs and young researchers, and to promote the
establishment of professional and social networks between
members of the IUH and other research Parisian institutes.
Its goal is thus to promote connections between master
students, PhD students and young researchers, but also to
integrate them at best into the research world by promoting
and developing their contact networks, and by participating in
scientific events.
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4th International ADELIS Congress

Metabolism
in Cancer
From reprogramming to
therapeutic vulnerability
The ADELIS (formerly ADELIH) congress is an international
meeting of cell biology and translational research, which
purpose is to promote interactions between researchers,
emphasize and encourage young researchers ‘ work.
For this 4th edition, Cancer Metabolism is the main area of
expertise covered. This congress presents metabolism as a
promising approach to understand and target cancer.
Scientific talks, poster presentations and interactive sessions
are included in the program.
It takes place online to 6th and 7th October 2021
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Congress program
4th International Adelis Congress

Metabolism
in Cancer

From reprogramming to
therapeutic vulnerability
Virtual Meeting

DAY 1: October 6th,2021

DAY 2: October 7th,2021

Welcome speech
SESSION III: METABOLISM AND
SESSION I: METABOLIC DEREGULATION MICROENVIRONMENT
Session chair: Veronique Baud
AND CELLULAR SIGNALING

09.00-09.10

Session chair: Pascal Ferré
09.10-10.00

09.00-10.00

Keynote lecture

Sarah-Maria Fendt

Keynote lecture

VIB-KU Leuven Center for Cancer Biology,BE

Almut Shultze

German Cancer Research Center (DKFZ), DE
10.00-10.30

Olivier Maddocks

10.00-10.30

Cancer Speciﬁc Amino Acid Metabolism
10.30-10.40
10.40-11.10

Coﬀee break

Eyal Gottlieb
future cancer therapy

11.10-11.40
11.40-12.10

Coﬀee break

Coﬀee break

11.10-11.30

Agilent Technologies

11.40-12.10

Eric Eldering

Christophe Iochem

Sophie Vasseur

Workshop: Careers in scientiﬁc
editing

Christoph Schmitt

Chief Editor - Nature Metabolism

13.15-14.40

Lunch Break

Session chair: Nazanine Modjtahedi

Session chair: Oliver Delattre

13.30-14.00

Oncogenic functions of mutant
Isocitrate Dehydrogenase
15.30-16.30
16.30-17.00

Role of metabolic and stromal heterogeneity in
resistance to treatment in cancer
14.00-14.30

Keynote lecture

Nabeel Bardeesy

Lunch break

SESSION IV: TARGETING METABOLIC
VULNERABILITIES

SESSION II: EPIGENETIC REGULATION
AND METABOLISM INTERPLAY
14.40-15.30

AMC Amsterdam, NL

CLL microenvironment
12.10-13.30

Coﬀee Break

VIB-KU Leuven Center for Cancer Biology, BE

10.30-11.10

CRCM Marseille, FR

12.10-12.45
12.45-13.15

Massimiliano Mazzone

Harnessing tumor metabolism to overcome
immunosuppression

University of Glasgow, UK

Véronique Baud

Faculté de Pharmacie de Paris, FR

Metabolic vulnerabilities of B cell lymphoma
14.30-15.30
15.30-16.05

Young Researchers
Prizes and concluding remarks

Young Researchers
Sonia Rocha

University of Liverpool, UK

Chromatin structure in hypoxia
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Organizing Committee

AGSU
Gökçe

EECKHOUTTE
Alexandre

ELUARD
Baptiste

MORENO VEGA
Aura

Institut de
Recherche
Saint-Louis

Institut Curie

Université de Paris

Ligue Contre le
Cancer

BOY
Maxime

GAMA
Lydie

PEREIRA
Floriane

VIVET-NOGUER
Raquel

Institut de
Recherche
Saint-Louis

Institut de
Recherche
Saint-Louis

Institut Curie

Institut Curie
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Scientific Committee
Our scientific committee is composed of French laboratory directors recognized for their
research work in oncology. We would like to thank them for their support and guidance to
organize this conference, and for evaluating presentations from young researchers.

Dr Veronique BAUD
NF-kappaB, Differentiation and
Cancer
Faculté de Pharmacie de Paris

Dr Olivier DELATTRE
U830 – Genetics and biology of
cancers
Institut Curie, Paris

Dr Pascal FERRE
UMRS 1138
Centre de Recherche des Cordeliers,
Paris

Dr Jerome LARGHERO
Cell Therapy Functional Unit
Hôpital Saint-Louis, Paris

Dr Jacqueline Lehmann-Che
U944-UMR7212 - Molecular pathology
and virology
Jean Bernard, Paris

Dr Nazanine MODJTAHEDI
U1030 - Molecular radiotherapy
Institut Gustave Roussy, Paris

Dr Valérie PARADIS
UMR1149 - From inflammation to
cancer in digestive diseases
Centre de Recherche sur
l'Inflammation, Paris

Dr Virginie PENARD-LACRONIQUE
UMR 1170 - Pathologic and normal
haematopoiesis
Institut Gustave-Roussy, Paris

Dr Raphael RODRIGUEZ
UMR3666/U1143 - Chemical biology of
cancer
Institut Curie, Paris

Dr Vassili SOUMELIS
U932 - Immunity and Cancer
Institut Curie, Paris

Dr Catherine MULLER-STAUMONT
UMR 5089 - Microenvironment, Cancer
and Adipocytes
Institute of Pharmacology and Structural
Biology, Toulouse
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Sponsors
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Scientific Illustrator
Bertsy Goic

is a scientific illustrator with
more than 15 years of research experience. She is
an engineer in biotechnology and holds a PhD in
biotechnology.
In 2017, she decided to mix her strong scientific
background with her passion for science
communication and drawing. DrawInScience was
then born, and since then, she has done
hundreds of scientific illustrations for the general
public and for the scientific community.
She has illustrated web pages, scientific articles,
reviews, journal covers (e.g. Nature Genetics),
grant applications, posters and much more!
To have a further look at her work, go to:
http://www.drawinscience.fr/
https://www.instagram.com/drawinscience/
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The program: Day 1
4th International Adelis Congress

Metabolism
in Cancer

From reprogramming to
therapeutic vulnerability
Virtual Meeting

DAY 1: October 6th,2021
09.00-09.10

Welcome speech

SESSION I: METABOLIC DEREGULATION
AND CELLULAR SIGNALING

Session chair: Pascal Ferré
09.10-10.00

Keynote lecture

SESSION II: EPIGENETIC REGULATION
AND METABOLISM INTERPLAY
Session chair: Nazanine Modjtahedi

14.40-15.30

German Cancer Research Center (DKFZ), DE
11.10-11.40
10.00-10.30

Oncogenic functions of mutant
Isocitrate Dehydrogenase

Coﬀee break

Olivier Maddocks

15.30-16.30

Cancer Speciﬁc Amino Acid Metabolism

16.30-17.00

University of Glasgow, UK

10.40-11.10

Eyal Gottlieb

11.10-11.40

Coﬀee break

11.40-12.10

Sophie Vasseur

Keynote lecture

Nabeel Bardeesy

Almut Shultze

Young Researchers
Sonia Rocha

University of Liverpool, UK

Chromatin structure in hypoxia

future cancer therapy

CRCM Marseille, FR

12.10-12.45

Coﬀee Break

12.45-13.15

Workshop: Careers in scientiﬁc
editing
Christoph Schmitt

Chief Editor - Nature Metabolism
13.15-14.40

Lunch Break
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The speakers

Almut Schulze
German Cancer Research Center (DKFZ)
Würzburg, DE

Biography
Almut Schulze lab's has been trying to understand how metabolic
reprogramming contributes to cancer cell survival and to identify selective
metabolic sensitivities in cancer cells. She focused her work on lipid
metabolism and tumor microenvirronement.
Her team has previously shown that SREBPs are activated downstream of the
Akt/mTORC1 signalling axis, one of the most important oncogenic pathways
in cancer.
They have also shown that fatty acid biosynthesis and modification is
essential for cancer cell growth and to prevent the activation of cellular stress
response pathways that limit tumour expansion. More recently she has shown
here that p53-deficient colon cancer cells exposed to tumor-like metabolic
stress in spheroid culture activated the mevalonate pathway to promote the
synthesis of ubiquinone.
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The speakers

Almut Schulze
German Cancer Research Center (DKFZ)
Würzburg, DE

Abstract
Targeting lipid metabolism in cancer
Oncogene activation and loss of tumour suppressor function changes the
metabolic activity of cancer cells to drive unrestricted proliferation. We have
previously demonstrated that p53-deficient colon cancer cells exposed to
tumour-like metabolic stress in spheroid culture activates the mevalonate
pathway to promote the synthesis of ubiquinone.
More recently, we have investigated the importance of the mevalonate pathway
in supporting cell growth and survival in prostate cancer (PCa). We found that
squalene epoxidase (SQLE), an enzyme of the cholesterol biosynthesis pathway,
is overexpressed in advanced PCa and its expression correlates with poor
survival. SQLE expression is controlled by micro-RNA 205 (miR-205), which is
significantly downregulated in advanced PCa. Restoration of miR-205 expression
or competitive inhibition of SQLE led to inhibition of de novo cholesterol
biosynthesis.Furthermore, SQLE was essential for proliferation of AR-positive
PCa cell lines, including abiraterone or enzalutamide resistant derivatives, and
blocked transactivation of the AR pathway. Inhibition of SQLE with the FDA
approved antifungal drug terbinafine also efficiently blocked orthotopic tumour
growth in mice.
Finally, terbinafine also reduced levels of prostate specific antigen (PSA) in three
out of four late-stage PCa patients. These results highlight SQLE as a therapeutic
target for the treatment of advanced PCa.
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The speakers
Olivier Maddocks
University of Glasgow, Glasgow, UK

Biography
Oliver D. K. Maddocks is a Cancer Research UK (CRUK) Research Fellow and
Group Leader at The University of Glasgow Institute of Cancer Sciences. Dr.
Maddocks received a Master of Pharmacy (MPharm) degree from Cardiff
University in 2003, and subsequently completed clinical training in the NHS.
After a brief period as a clinical pharmacist Dr. Maddocks undertook a PhD at
The University of Edinburgh Institute of Genetics and Molecular Medicine,
investigating to role of pathogenic bacteria in colorectal cancer
carcinogenesis.
In 2008 Dr. Maddocks was awarded a Fulbright Scholarship to undertake a
post-doctoral position at the University of Maryland School of Medicine,
Baltimore, USA. On returning to the UK in 2010 Dr. Maddocks joined the lab of
Prof. Karen Vousden as a post-doc at the CRUK Beatson Institute, working on
cancer metabolism.
In 2015, Dr. Maddocks was awarded a CRUK Career Development Fellowship to
start his own cancer metabolism lab at the University of Glasgow. Dr.
Maddocks was recipient of the 2016 British Association for Cancer Research
AstraZeneca/Frank Rose Young Scientist Prize for his contribution to cancer
research.
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The speakers
Olivier Maddocks
University of Glasgow, Glasgow, UK

Abstract
Cancer Specific Amino Acid Metabolism
The growth & proliferation of cancer cells is fundamentally dependent on
metabolic processes, and tumours frequently display altered metabolism
compared with healthy tissues. To sustain enhanced growth, cancer cells become
highly dependent on the uptake of exogenous nutrients, particularly amino acids.
Additionally, by-products of up-regulated metabolic pathways must be released
to maintain favourable metabolite concentration gradients and avoid toxicity.
Metabolic processes can also underpin the close interaction between tumour cells
and surrounding cancer-associated stromal cells. We use liquid-chromatography
mass spectrometry analysis to conduct targeted and un-targeted metabolomics
to better understand how tumours take up, use and release metabolites. While
cancer related metabolic adaptations can fuel tumour growth, they can also
provide clinical opportunities: Limiting the supply of exogenous nutrients to
cancer cells, either by modulating their dietary availability or import, has the
potential to both impede tumour growth and to sensitise tumours to
conventional treatment.
Understanding the specific pathways cancer cells use to utilise nutrients and
exchange metabolites with host cells could offer novel therapeutic targets.
Altered tumour metabolism causes systemic metabolic alterations (detectable in
biological samples such as blood and urine) that could be used to improve cancer
diagnosis and clinical decision-making.
13
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The speakers
Eyal Gottlieb
Technion-Israel Institute of Technology, Haifa, IL

Biography
Dr Gottlieb received his BSc in Agriculture from the Hebrew University and an
MSc and a PhD in Molecular Cell Biology from the Weizmann Institute of
Science. In 1998 Dr Gottlieb moved as an EMBO fellow to the University of
Chicago and later became a Leukemia and Lymphoma Society Special Fellow
at the University of Pennsylvania. In 2003, he moved to the Cancer ResearchUK, Beatson Institute in Glasgow and was appointed a Professor of Molecular
Cell Biology at the University of Glasgow in 2009. Since 2016, Dr Gottlieb has
been the Laura and Isaac Perlmutter Chair of Cancer Research, Faculty of
Medicine, Technion – Israel Institute of Technology, Haifa, Israel.
Dr Gottlieb studies the metabolic adaptations that support tumor growth
under metabolic stress. Specifically, he explores vulnerabilities induced by the
loss of the metabolic tumor suppressors fumarate hydratase (FH) and
succinate dehydrogenase (SDH).

Presentation title
Translating current metabolic knowledge into future cancer
therapy
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The speakers
Sophie Vasseur
CRCM, Marseille, FR

Biography
Sophie Vasseur obtained her PhD at the University of Marseille in 1999 and
got a position at INSERM in 2002.
She then spent 3 years in Dr. T.W. Mak laboratory at the Campbell Family
Institute for Breast Cancer (Ontario Cancer Institute, Toronto, Canada) and is
now heading her own research group focused on metabolic changes
associated with pancreatic cancer at the Cancer Research Center of Marseille.
Her group has published original papers and reviews highlighting the complex
metabolic plasticity of PDAC. Dr. S. Vasseur’s group aims to understand how
PDAC rewires metabolic pathways to satisfy the needs of tumor cells in terms
of biomass, energy, co-factors for their survival, proliferation in the primary
site, and ultimately for their dissemination to distant sites.
Her long-term vision is to exploit newly identified metabolic targets as
therapeutic tools to limit pancreatic tumor growth towards an aggressive and
metastatic disease.
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Sophie Vasseur
CRCM, Marseille, FR

Abstract
Metabolic vulnerabilities of metastatic pancreatic cancer
Pancreatic Ductal Adenocarcinoma (PDAC) is the most intractable solid cancer
with a 5-year survival below 8%. More than 80% of patients with PDAC are
diagnosed with a non-resectable and metastatic tumor and are therefore not
eligible for surgery. Moreover, in this context chemotherapies are inefficient.
New treatments are therefore urgently needed. PDAC is characterized by a
poorly vascularized and a dense microenvironment which limits the flux of
oxygen and nutrients to tumor cells. Hence, cancer cells reprogram their
metabolism to satisfy their need in energy and biomass that are required for their
survival and proliferation in this stressful hypoxic and nutrient-deprived
microenvironment. This metabolic shift favors the survival of the most aggressive
cells and promotes their dissemination at distant sites.
Interestingly, the microenvironment at the metastatic sites differs from the one
of the primary tumor in terms of cellular/acellular components and nutrient
availability. Hence, tumor cells must develop a metabolic plasticity to establish
and proliferate at both the primary and secondary sites.
We identified the transcriptomic metabolic profile of PDAC and found several
metabolic pathways as key promoters of the progression of the tumor. We are
now exploring the metabolic differences and similarities between the primary
tumor and metastasis (mainly liver metastasis) and the correlation between these
metabolic changes and the aggressive phenotype of cancer cells at both sites.
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Nabeel M. El-Bardeesy
Massachusetts General Hospital, Boston, USA

Biography
After receiving his PhD in Biochemistry from McGill University in Canada, Dr.
Bardeesy completed a Postdoctoral Fellowship in Medical Oncology at the
Dana-Farber Cancer Institute at Harvard Medical School. He currently is an
Assistant Professor at Harvard Medical School and an Assistant Geneticist at
Massachusetts General Hospital Cancer Center. Dr. Bardeesy specializes in
the generation of genetically engineered mouse models to study the biology
of pancreatic cancer.
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Nabeel M. El-Bardeesy
Massachusetts General Hospital, Boston, USA

Abstract
Oncogenic functions of mutant Isocitrate dehydrogenase
Mutations in the metabolic enzyme, Isocitrate dehydrogenase 1 (IDH1) are
common in several solid tumor types, including cholangiocarcinoma (biliary
cancer), and cause (R)-2-hydroxyglutarate generation. (R)-2-hydroxyglutarate
inhibits α-ketoglutarate-dependent enzymes, altering epigenetics and
metabolism; however, the roles of mutant IDH1 in these malignancies remain
elusive.
This presentation will discuss the development of genetically engineered mouse
models to understand the oncogenic functions of mIDH1 in cholangiocarcinoma.
These studies reveal that mIDH1 drives cholangiocarcinoma growth via distinct
(R)-2-hydroxyglutarate-mediated mechanisms — paracrine regulation of antitumor immunity and cell-autonomous epigenetic reprogramming.
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Sonia Rocha
University of Liverpool, Liverpool, UK

Biography
Prof Sonia Rocha (originally from Portugal) originally joined the University of
Liverpool in 2017 as Head of the Biochemistry Department. Following a Faculty
restructure, Sonia was successfully appointed to the role of Executive Dean of
the new Institute of Systems, Molecular and Integrative Biology.
Sonia is a cell and molecular biologist with interest in oxygen sensing and
signaling in disease. Sonia did her PhD at the Swiss Federal Institute of
Technology in Zurich (ETH-Zurich) jointly supervised by Prof. Kasper
Winterhalter and Prof. Martin Pruschy (University of Zurich), where she studied
the role of ionizing radiation induced apoptosis. Sonia was formerly based at
the University of Dundee, where she initially started as a postdoctoral
researcher in the group of Prof. Neil Perkins, studying the role of NF-kappaB in
cancer. She obtained a tenure track position in 2005 also at the University of
Dundee, investigating the crosstalk between HIF and NF-kappaB in hypoxia
and inflammation. She obtained tenure in 2010. In 2011, was awarded a
Cancer Research UK Senior Research Fellowship. Sonia was promoted to
Reader in 2014 and was made Professor in 2016. Apart from her research, Sonia
was Deputy Director of the Center for Gene Regulation and Expression from
2012 until 2017. She is actively involved in several grant panel and a member of
UoA5 REF sub-panel.

19

The
speakers
The speakers
Sonia Rocha
University of Liverpool, Liverpool, UK

Abstract

Chromatin structure in Hypoxia
Michael Batie1, Julianty Frost1, Sonia Rocha1*
1University of Liverpool, Institute of Systems Molecular and Integrative Biology.

Oxygen is essential for the life of most multicellular organism and changes in
oxygen availability have implications in physiological and pathophysiological
conditions. In response to hypoxia (low oxygen availability) transcriptional
changes are induced. The transcriptional response to hypoxia is mediated
primarily by the Hypoxia Inducible Factor (HIF) family of transcription factors.
HIFs are activated in hypoxia via inhibition of prolyl hydroxylases (PHDs), a group
of molecular dioxygenases, which require oxygen for their activity. Whilst the role
of HIFs in the transcriptional response to hypoxia is well characterised, little is
known with regards to chromatin structure in low oxygen stress and how this
coordinates the transcriptional response. It was recently shown that chromatin is
sensitive to oxygen levels, with hypoxia altering histone methylation at hypoxia
responsive genes via inhibition of specific JmjC histone demethylases. To further
investigate chromatin structure and its role in hypoxia induced gene
transcription, we have performed ATAC-seq and RNA-seq in human cancer cell
lines in acute and prolonged hypoxia. We find that acute hypoxia leads to
increased promoter accessibility at a subset of hypoxia inducible genes, and this
mostly precedes changes in mRNA expression, with further changes in chromatin
structure after prolonged hypoxia. In addition, ChIP-seq data on histone
methylation marks (H3K4me and H3K36me3), revealed similar earlier patterns of
genomic distribution. Furthermore, we dissected the impact of HIF in the
observed changes of ATAC-seq analysis. This work gives insights into the role of
chromatin dynamics in regulating the transcriptional response to hypoxia and
elucidating the mechanisms behind these changes may lead to targeted
20
therapies for hypoxia driven diseases.

Workshop
Careers in Scientific Editing:
Christoph Schmitt
Chief editor of Nature Metabolism

Christoph joined Nature Research in 2010 as an editor for Nature Reviews
Cardiology and Nature Reviews Clinical Oncology. In 2012, he moved to
Nature Communications, where he managed a team of editors handling a
broad range of biomedical and translational research, including metabolism
research. Christoph became Chief Editor of Nature Metabolism in 2018 to
prepare the journal for its launch in 2019. He studied pharmacy at Heidelberg
University, holds a doctorate in pharmacy from the University of Vienna, and
conducted postdoctoral work at University College London, investigating
mitochondrial function and links between cellular energy metabolism and cell
proliferation.
Interview: Meet Nature Metabolism Chief Editor
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The program: Day 2
4th International Adelis Congress

Metabolism
in Cancer

From reprogramming to
therapeutic vulnerability
Virtual Meeting

DAY 2: October 7th,2021
SESSION III: METABOLISM AND
MICROENVIRONMENT
Session chair: Veronique Baud
09.00-10.00

Keynote lecture

Sarah-Maria Fendt

SESSION IV: TARGETING METABOLIC
VULNERABILITIES
13.30-14.00

Role of metabolic and stromal heterogeneity in
resistance to treatment in cancer

VIB-KU Leuven Center for Cancer Biology,BE

Metabolic rewiring driving
metastasis formation

10.00-10.30

Massimiliano Mazzone

14.00-14.30

VIB-KU Leuven Center for Cancer Biology, BE

Véronique Baud

Faculté de Pharmacie de Paris, FR

Metabolic vulnerabilities of B cell lymphoma

Harnessing tumor metabolism to overcome
immunosuppression

14.30-15.30

10.30-11.10

Coﬀee break

11.10-11.30

Agilent Technologies

15.30-16.05

Young Researchers
Prizes and concluding remarks

Christophe Iochem
11.40-12.10

Eric Eldering

AMC Amsterdam, NL

CLL microenvironment
12.10-13.30

Lunch break
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Sarah-Maria Fendt
VIB-KU Leuven Center for Cancer Biology,
Leuven, BE

Biography
Sarah-Maria Fendt is a Principal Investigator at the VIB Center for Cancer
Biology and Assistant Professor of Oncology at KU Leuven, Belgium.
Sarah has a Master degree of Science in Biochemistry from TU Munich and a
PhD in Molecular Systems Biology from the ETH Zurich. Sarah worked as
postdoc at the MIT, before joining VIB as an independent VIB group leader in
2013.
Sarah’s lab is specifically interested in elucidating general regulatory
principles in metabolism, and understanding cancer metabolism during
metastasis formation as well as during altered nutrient availability.
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Sarah-Maria Fendt
VIB-KU Leuven Center for Cancer Biology,
Leuven, BE

Abstract
Metabolic rewiring driving metastasis formation
Metabolic rewiring is a hallmark of cancer cells. However, how nutrients drive the
ability of cancer cells to rewire their metabolism is poorly defined. We are
investigating the in vivo nutrient metabolism during metastasis formation to
mechanistically understand how nutrients from the microenvironment enable
cancers to progress from a local to a systemic disease. Using multi-omics data we
find that nutrient availability shapes the metabolism and phenotype of cells and
subsequently promotes the progression of cancer. Consequently, interfering with
nutrient metabolism emerges as a promising therapeutic strategy against cancer.
Taken together, our research highlights that nutrient metabolism is an important
driver of cancer progression.
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Eric Eldering
Academic Medical Center, Amsterdam, NL

Biography
Eric Eldering is leader of the theme ‘Tumor Biology’ of the Cancer Center
Amsterdam and professor of Molecular Immuno-Hematology. Apoptosis, or
programmed cell death, is of crucial importance in the immune system and in
cancer. The group of Eric Eldering at the Dept of Experimental Immunology of
the AMC has studied apoptosis regulation in normal and pathological
immune cells since 2002. Currently, their research lines include fundamental
and translational aspects in Immuno-Hematology.
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Eric Eldering
Academic Medical Center, Amsterdam, NL

Abstract
Targeting metabolic alterations in the CLL microenvironment
Eric Eldering1,2
1Department of Experimental Immunology, Amsterdam UMC, Amsterdam, Netherlands
2Amsterdam Institute of Infection and Immunity, Cancer Center Amsterdam, and Lymphoma and
Myeloma Center (LYMMCARE), Amsterdam, Netherlands

Altered metabolism is one of the hallmarks of cell division and of cancer. Chronic
Lymphocytic Leukemia (CLL) cells circulate between peripheral blood (PB) and
lymph nodes (LN), where they receive proliferative and pro-survival signals from
surrounding cells. The LN is the 'safe haven' for the leukemia cells, from which
drug-resistant clones can emerge. Most probably, LN CLL undergo metabolic
switches, yet we cannot study this 'in situ' in patients. I will describe how we
managed to obtain detailed insight into the metabolism of LN CLL. A major
finding was the extent to which glutamine fuels the TCA cycle and that blocking
its import can attenuate resistance to the widely applied Bcl-2 inhibitor
Venetoclax.
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Massimiliano Mazzone
VIB-KU Leuven Center for Cancer Biology,
Leuven, BE

Biography
Massimiliano (Max) Mazzone graduated in Medical Biotechnology at the
Medical School of the University of Torino, Italy, and then performed his PhD
in Cell Science and Technologies at the Institute for Cancer Research of
Torino, under the supervision of Prof. Comoglio. In November 2006, he moved
to Belgium as an EMBO-awarded postdoctoral fellow in the lab of Prof. Peter
Carmeliet, at the University of Leuven, Belgium. Since September 2009, he is
heading the Lab of Molecular Oncology and Angiogenesis, at the Vesalius
Research Center, part of the VIB in Leuven, and he is Associate Professor at
the University of Leuven. Max Mazzone has contributed to the field of
oncology understanding the mechanisms of cancer metastasis and to vascular
biology identifying a new endothelial cell phenotype, the "phalanx" cell,
which takes part in the formation of aligned blood vessels in perfused tissues.
Since he is an independent group leader, his team is focusing in studying the
response of inflammatory cells to hypoxic conditions in order to restore
blood flow and regulate favorably the immune response in conditions such as
cancer and ischemic pathologies.
He currently holds an ERC starting grant and EMBO Young Investigator
Award.
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Massimiliano Mazzone
VIB-KU Leuven Center for Cancer Biology,
Leuven, BE

Abstract
Harnessing tumor metabolism to overcome immunosuppression
Anti-cancer immunotherapy has provided patients with a promising treatment.
Yet, it has also unveiled that the immunosuppressive tumor microenvironment
(TME) hampers the efficiency of this therapeutic option and limits its success. The
concept that metabolism is able to shape the immune response has gained
general acceptance. Nonetheless, little is known on how the metabolic crosstalk
between different tumor compartments contributes to the harsh TME and
ultimately impairs T cell fitness within the tumor. This lecture will decipher some
of the metabolic changes in the TME impeding proper anti-tumor immunity.
Starting from the meta-analysis of public human datasets, corroborated by
metabolomics and transcriptomics data from several mouse tumors, we ranked
clinically relevant and altered metabolic pathways that correlate with resistance
to immunotherapy. Using a CRISPR/Cas9 platform for their functional in vivo
selection, we have identified cancer cell intrinsic metabolic mediators and,
indirectly, distinguished those belonging specifically to the stroma. By means of
genetic tools and small molecules, we have targeted promising metabolic
pathways in cancer cells and stromal cells (particularly in tumor-associated
macrophages) to harness tumor immunosuppression. Finally, we went back to
patient samples to assess the relevance of these metabolic networks in humans.
By analyzing the metabolic crosstalk within the TME, this lecture would like to
shed some light on how metabolism contributes to the immunosuppressive TME
and T cell maladaptation.
28
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Fatima Mechta-Grigoriou
Curie Institute, Paris, FR

Biography
After spending over 10 years at Institut Pasteur, Fatima Mechta-Grigoriou,
Inserm Research Director, decided to join Institut Curie in 2005. Her group
"Stress and Cancer" investigates the pathophysiological consequences of
oxidative stress, including its impact on tumour development. They have
previously shown that persistent oxidative stress promotes aging by
modulating insulin signalling. Moreover, while oxidative stress increases
tumour development by deeply affecting components of the tumour microenvironment, such as blood vessels and fibroblasts , it can also improve
response to treatments. Her group is now interested in studying in depth the
complex interplay between oxidative stress and the immune system and
investigating the potential effect -either positive or negative- of chronic
oxidative stress and related-metabolism on immunotherapy.
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Fatima Mechta-Grigoriou
Curie Institute, Paris, FR

Abstract
Role of Chronic Oxidative Stress & Stroma Heterogeneity in Cancer
Géraldine Gentric 1,2, Yann Kieffer1,2, Claire Bonneau1,2,3, Roman Rouzier3,
Anne Vincent-Salomon4 and Fatima MECHTA-GRIGORIOU1,2
1Institut Curie, Stress and Cancer Laboratory, Equipe Labelisée par la Ligue Nationale contre le Cancer, PSL
Research University, 26, rue d’Ulm, 75005 Paris, France
2Inserm, U830, 26, rue d’Ulm, Paris 75005, France
3Department of Surgery, Institut Curie Hospital Group, 35 rue Dailly, 92210 Saint-Cloud, France
6Department of Pathology, Institut Curie Hospital Group, 26, rue d’Ulm, 75248 Paris, France

In last years, we demonstrated that a chronic oxidative stress stabilizes HIF
transcription factors under normoxic conditions (Gerald, Cell, 2004). This leads to
accelerated aging and increased metastatic spread by deeply modifying tumour
micro-environment. However, while a chronic oxidative stress increases tumour
development, it can also improve response to chemotherapy, in particular to
Taxanes. We first defined the paradoxical effect of Reactive Oxygen Species
(ROS), i.e. increased tumorigenesis but improved chemosensitivity in high-grade
serous ovarian cancers by deciphering the crosstalk between ROS and miR200
family members. Moreover, we confirmed that a chronic oxidative stress
promotes tumorigenesis but can, in the meantime, improves chemosensitivity in
Triple-Negative breast cancers and uncovered distinct mechanisms related to
autophagy and DNA repair pathway. Recently, we demonstrated that metabolic
heterogeneity, in particular oxidative phosphorylation OXPHOS, increases
chemosensitivity in ovarian.
Finally, using various approaches including flow cytometry on fresh human
tissues, immunohistochemistry combined to automated image analysis and
functional assays, we have identified 4 different subpopulations of carcinomaassociated fibroblasts in human breast and ovarian cancer, with
immunosuppressive functions and immunotherapy resistance.
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Biography
Veronique Baud received her PhD in Molecular Genetics from University Paris
XI, France. After having carried out a post-doctoral training in the laboratory
of Michael Karin, UCSD, CA, USA, she obtained a permanent position (Chargé
de Recherche) at INSERM (National Institute for Higher Education and Medical
Research), France. She is currently a Research Director at INSERM and
Director of the research unit “NF-kappB, Differentiation and Cancer”,
Université de Paris, France. Her laboratory works at the interface between
cancer biology and translational research, with a focus on the alternative NFkB signaling pathway, how it is regulated, and its contributions towards
tumor development, resistance to conventional cancer therapies and
relationship with metabolic reprograming in cancer cells.
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BCKDK regulates the TCA cycle through PDC in the absence of PDK
family during embryonic development
Lia Heinemann-Yerushalmi1, Lital Bentovim1, Neta Felsenthal1, Ron Carmel
Vinestock1, Nofar Michaeli1, Sharon Krief1, Alon Silberman5,Marina Cohen2, Shifra
Ben-Dor3, Ori Brenner2, Rebecca Haffner-Krausz2, Maxim Itkin4, Sergey
Malitsky4, Ayelet Erez5 and Elazar Zelzer1
1 Department

of Molecular Genetics, Weizmann Institute of Science, 234 Herzl St, Rehovot
7610001, Israel
2 Department of Veterinary Resources, Weizmann Institute of Science, 234 Herzl St, Rehovot
7610001, Israel
3 Bioinformatics and Biological Computing Unit, Biological Services, Weizmann Institute of
Science, Rehovot, 76100, Israel
4 Department of Life Sciences Core Facilities, Weizmann Institute of Science, Rehovot, Israel
5 Department of Biological regulation, Weizmann Institute of Science, Rehovot, Israel

Pyruvate dehydrogenase kinases (PDK1–4) inhibit the TCA cycle by
phosphorylating pyruvate dehydrogenase complex (PDC). Here, we show that
PDK family is dispensable for murine embryonic development and that BCKDK
serves as a compensatory mechanism by inactivating PDC.
First, we knocked
out all four Pdk genes one by one. Surprisingly, Pdk total KO embryos developed
and were born in expected ratios but died by postnatal day 4 because of
hypoglycemia or ketoacidosis. Moreover, PDC was phosphorylated in these
embryos, suggesting that another kinase compensates for PDK family.
Bioinformatic analysis implicated branched-chain ketoacid dehydrogenase kinase
(Bckdk), a key regulator of branched-chain amino acids (BCAAs) catabolism.
Indeed, knockout of Bckdk and Pdk family led to the loss of PDC phosphorylation,
an increase in PDC activity and pyruvate entry into the TCA cycle, and embryonic
lethality. These findings reveal a regulatory crosstalk hardwiring BCAA and
glucose catabolic pathways, which feed the TCA cycle and may have a direct
effect on the research of physiology, metabolism and development. Moreover, it
may promote new understanding and therapeutic strategies for complex diseases
that involve PDK-PDC metabolic regulation, such as cancer.
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Heterogeneity of human prostate cancer energy metabolism
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Melbourne, Victoria, Australia, 3800.
3 Prostate Cancer Research Program, Cancer Research Division, Peter MacCallum Cancer Centre,
Melbourne, Victoria, Australia, 3002.
4 Sir Peter MacCallum Department of Oncology, University of Melbourne, Victoria 3010, Australia.
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Dysregulation of cellular metabolism is a hallmark of all cancers that enables rewiring of
energy metabolism to support cancer initiation and progression. While metabolic
adaptation from aerobic glycolysis to oxidative metabolism and lipogenesis has been
observed in immortalised cell lines and mouse studies, the metabolic landscape of human
prostate cancer is unclear. We have previously shown that de novo synthesis of fatty acids
and blood-borne fatty acid uptake and storage are increased in human prostate cancer
tissues compared to patient-matched benign prostate tissues. However, little is known
whether these lipogenic phenotypes are conserved in different stages of prostate cancer.
To address this, we performed ex vivo metabolic activity screening using 14C labelled
substrates on serially transplantable prostate cancer patient-derived xenografts (PDXs)
representing different stages of human prostate cancer (i.e., benign, localised, and
metastatic). The oxidation of glucose, glutamine, and fatty acid were variably
upregulated in localised and metastatic PDXs compared to benign PDXs. Likewise, de
novo lipogenesis and storage of extracellular-derived fatty acids into complex lipids were
also increased in malignant PDXs. Further analysis using ex vivo 13C isotope labelling
highlighted the intertumoral heterogeneity in central carbon metabolism. These findings
demonstrate that prostate cancer, irrespective of disease stage, can effectively utilise all
metabolic substrates, albeit with marked variation across donor tissues, and that
individual tissues display unique metabolic capacities. Together, these results suggest
that general metabolic targeting may not be favourable in prostate cancer therapy.
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Exploring predictive metabolic biomarkers for prostate cancer
progression
Cristina Viera Bardon
Center for Cooperative Research in BioSciences, CIC bioGUNE, Spain

Metabolic changes are central to cellular transformation and cancer progression. We have
contributed to demonstrate that this metabolic rewiring is orchestrated by master
regulators of transcriptional programs. In this line the transcriptional co-activator PGC1α
suppresses prostate cancer progression and metastasis through the activation of
estrogen-related receptor alpha (ERRα). Furthermore, we showed that a manually
curated geneset based on the combined activity of PGC1α and ERRα exhibited prognostic
potential in various prostate cancer datasets. Based on these encouraging results we
pursued 2 clinical objectives: 1) to refine these prognostic signature and 2) to explore the
prognostic capacity of the metabolic transcriptome as a whole.
Methodology
The generation of prognostic signature was performed by the application of a genetic
algorithm using as a seed the expression levels reflected in the available datasets of the
2752 metabolic genes. Moreover, they were validated in an independent patient cohort.
RNA was extracted from paraffin embedded prostates after resection and the expression
levels of the geneset derived from the signatures was measured by Nanostring®
technology.
Results and Discussion
We generated specific metabolic signatures that stratify the patients by their risk of
recurrence. Finally, we selected three that were prognostic when downregulated, and
two that were prognostic when upregulated. We optimized the signatures by calculating
the ratios of up and downregulated ones that were further validated in an independent
patient cohort. Clinical decisions in prostate cancer are not based on molecular features
of the tumor, despite there are genetic tools in the market, suggesting that they are not
robust enough for this purpose. In this regard, our metabolic biomarker has stronger
prognostic capacity than those already available. Moreover, the genes that formed the
signatures define those patients that will recur but also those that may develop
metastasis indicating its possible role as early metastatic markers. In this line, we have
identified potential candidates to control disease progression.
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Loss of sdhb promotes dysregulated iron homeostasis, oxidative
stress and sensitivity to ascorbate
Judith Goncalves
French Institute of Health and Medical Research (INSERM) , Paris-Cardiovascular Research
Center (PARCC),Paris, France

Succinate dehydrogenase (SDH) is a crucial mitochondrial enzyme composed of four
subunits encoded by four different nuclear genes (SDHA, SDHB, SDHC and SDHD).
SDHx genes are tumor suppressor genes. Their mutations predispose to
pheochromocytoma and paraganglioma (PPGL), rare neuroendocrine tumors that arise
in the adrenal medulla and the sympathetic and parasympathetic nervous systems.
Mutations in any of the four SDHx genes, associated with loss of heterozygosity, cause
a complete loss of SDH function and a susceptibility to PPGL. However, only SDHB
mutations are associated with a metastatic phenotype and a worse prognosis. The aim
of this work is to decipher the mechanisms explaining SDHB-dependent higher
metastatic risk, by evaluating and comparing the differences between SDHB and other
SDHx genes mutations.
A new immortalized mouse chromaffin cell (imCC) line mutated on the Sdhd gene was
generated by a CRISPR-Cas9 approach. We compared its phenotype to that of the
Sdhb-/- imCC previously generated in the lab. We characterized both cell types in terms
of proliferation, migration and adhesion and established their metabolic, methylation,
transcriptomic and oxidative profiles. Interestingly Sdhb-/- cells display a much more
aggressive phenotype than Sdhd-/- cells, as highlighted by increased adhesive and
migratory properties, in accordance with the different clinical behaviour of tumors
observed in patients carrying these mutations. Sdhd-/- cells therefore appear as a good
model to explain the mechanisms behind SDHB-dependent malignancy. We found that
Sdhb-/- imCC exhibit a stronger inhibition of 2-OG dependent dioxygenases resulting in
more hypermethylation and a pseudo-hypoxic phenotype. Moreover Sdhb-/- imCC
show an imbalance in iron and copper homeostasis, associated with higher levels of
mitochondrial reactive oxygen species (ROS) in comparison to Sdhd-/- imCC. We
highlight here, the role played by ROS and iron homeostasis in the stronger inhibition
of dioxygenases and thus in the acquisition of metastatic properties specifically
associated with Sdhb mutations.
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Moreover, High-dose ascorbate or mito-TEMPO treatments of Sdhb-/- imCC offer
promising results, asas they highly aggravated the oxidative stress burden endured by
Sdhb-deficient cells, thus rising as original therapeutic approaches to treat SDHBrelated cancers.
Altogether, this study tackles a crucial question and using a broad range of state-ofthe-art approaches we are now able to draw the first view of how the loss of different
SDH subunits can lead to different cell/tumor phenotypes in patients.
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SHMT2-mediated mitochondrial serine metabolism drives 5-FU
resistance by fueling nucleotide biosynthesis
Erica Pranzini1, Elisa Pardella1, Livio Mucillo2, Angela Leo1, Ilaria Nesi1, Matteo
Parri1, Tong Zhang3, Tiziano Lottini4, Lina Sabatino2, Anna Caselli1, Vittorio
Colantuoni2, Paolo Cirri1, Paola Chiarugi1, Oliver D. K. Maddocks3, Paolo Paoli1#*,
Maria Letizia Taddei5#
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Morgagni 50, 50134 Florence, Italy.
2 Department of Sciences and Technologies, University of Sannio, Via Francesco de Sanctis,
82100, Benevento, Italy.
3Institute of Cancer Sciences, Wolfson Wohl Cancer Research Centre, University of Glasgow,
Switchback Road, Glasgow, G61 1QH, UK.
4Department of Experimental and Clinical Medicine, University of Florence, Viale Morgagni 50,
50134 Florence, Italy.
5Department of Experimental and Clinical Medicine, University of Florence, Viale Morgagni 50,
50134 Florence, Italy. Section of Physiological Sciences.
#These authors equally contributed

The antimetabolite drug 5-fluorouracil (5-FU) is a central component of chemotherapy
for colorectal cancer (CRC). However, the development of drug resistance still
represents a major challenge, and the lack of a mechanistic understanding of the
adaptations behind this phenomenon limits the efficacy of 5-FU-based therapies. Given
that cancer metabolic rewiring makes a central contribution in supporting drug
resistance, recognizing the metabolic requirements of CRC cells evading 5-FU
treatment is a necessary step to develop novel strategies overcoming drug resistance.
Here, we identified a correlation between serine accessibility and 5-FU response in
CRC. Interfering with both endogenous serine synthesis pathway (SSP) or exogenous
serine utilization increases anticancer efficacy of 5-FU in in vitro and in vivo CRC
models. Moreover, in selected 5-FU resistant CRC cells, we detected a strong serine
dependency achieved by resistant clones either by upregulating the endogenous SSP
or increasing exogenous serine uptake depending on parental cells’ genetic
background. Augmented serine dependency is functional to support DNA damage
repair strategies under genotoxic drug pressure and targeting serine availability
enhances 5-FU induced DNA damage accumulation in resistant cells, thereby
increasing drug toxicity.
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Importantly, regardless of the serine-feeder strategy, we identified SHMT2-driven
compartmentalization of serine metabolism inside the mitochondria as a specific
adaptation to support purine biosynthesis and potentiate DNA-damage repair to
overcome drug toxicity in resistant cells. Affecting SHMT cytosolic/mitochondrial
isoforms balance revert 5-FU resistance. This evidence was further validated in a CRC
dataset indicating that patients that do not respond to 5-FU-based therapies display
lower cytosolic SHMT1 expression than responder patients.
Together, these data disclose a relevant mechanism of mitochondrial serine utilization
supporting 5-FU resistance in CRC and open new perspectives for therapeutic
approaches.
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Dissecting Hexokinase 2 functions in cancer: from cell
metabolism to the regulation of stemness and chemo-resistance
Manon Watzky1, Solène Huard1, Olivia Fromigué2, Marjorie Leduc1,3, Muriel
Andrieu1,4, François Guillonneau1,3, Anne Letessier1 and Benoit Miotto1
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Institut Gustave Roussy, INSERM UMR981, Villejuif
3 Plateforme de Protéomique de l'Université de Paris (3P5)
4 Plateforme de Cytométrie et Immunobiologie de l’Institut Cochin (CYBIO)
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Elevated glucose uptake and metabolism is one of the hallmarks of cancer cells. This
metabolic change, commonly referred as the “Warburg effect”, is mainly due to the
increased expression and activity of glycolytic enzymes, especially Hexokinase 2 (HK2).
Increased expression of HK2 has been reported in numerous types of cancers and it is
often associated with tumor recurrence, poor prognosis and drug resistance. HK2 plays
a central role in tumor initiation and development, which is highlighted by the many
observations that its deletion decreases cancer cells proliferation and impairs tumors
growth in xenografts and in mice models of oncogene-induced tumors. Although many
projects aimed at developing competitive inhibitors of hexokinases activity, none of
these studies were able to identify compounds that selectivity inhibit HK2 activity, and
that exhibit clear beneficial effects in clinical trials. A better understanding of the
cellular and molecular functions of HK2 in cancer cells is thus needed to find ways to
specifically target this key enzyme in cancer cells.
To achieve this goal, we though to describe in deep the functions of HK2 both at the
cellular and molecular level in cancer cells by combining proteomic analyses, cell
sorting studies and tailored cellular assays. To do so, we established a stable cell line
overexpressing HK2 using poorly tumorigenic osteosarcoma cells as a model. The
functional characterization of these cells revealed that HK2 overexpression is sufficient
to promote cell proliferation, colony formation in soft-agar assay and anchorageindependent growth. The cells overexpressing HK2 also acquired the ability to form 3D
spheroids, a characteristic of cancer-stem like cells (CSCs). By flow cytometry, we
validated the existence and further characterized this population of CSCs upon HK2
overexpression. These CSCs highly express key pluripotency factors such as OCT4 as
well as several multidrug resistance proteins (MDR) important for drug efflux and
chemotherapy resistance. We further described that competitive inhibitors of
hexokinases activity, such as 2-deoxyglucose, only partially impair the tumorigenic
capacities promoted by HK2 overexpression.
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We thus postulated that HK2 may have additional functions beyond glycolysis. A labelfree proteomic analysis highlighted the proteome alterations triggered by HK2
overexpression in cancer cells. Cells overexpressing HK2 exhibit alterations of
components of the cytoskeleton network, proteins involved in cell-cell and cellextracellular matrix interactions as well as nuclear factors such as DNA and RNA
binding proteins. Among the key signaling pathways deregulated upon HK2
overexpression, we identified the aryl hydrocarbon receptor (AHR) signaling. We
demonstrated that transcriptional targets of AHR, such as CYP1B1 and ALDH3A1,
known for their roles in spheroid formation, CSCs and cancer progression, are activated
in cells overexpressing HK2. In addition, by combining high throughput single-cell
analysis, as well as confocal microscopy, we demonstrated that HK2 protein shuttles
between the cytoplasm and the nucleus. Importantly, we showed that this regulation
may be dependent on phosphorylation by oncogenic kinases and that this might imply
a nuclear function of HK2, possibly in the regulation of gene expression.
Our work provides new insights into the function of HK2 in cancer cells and identifies
unsuspected targets of the kinase in the cytoplasm and the nucleus. Some of these
pathways are essential for tumor initiation, chemotherapy resistance or stemness, and
are thus consistent with our assays showing a key role of HK2 in these processes in an
osteosarcoma cellular model. We currently envision to use this new information to
target HK2 function in cancer cell models.
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